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HOACHUTEJIBHASA 3AITUCKA

PabGouass mporpaMMa 1o XMMHM Ha YPOBHE CpEAHEro o0IIero oOpa3oBaHUA
pa3zpaboTana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBaHuu
B Poccuiickoit ®enepanuu», TpeOOBaHWN K pe3yibTaTaM OCBOSHUs (eaepaibHOM
oOpa3zoBarenpHON  mporpaMmbl  cpemHero  obmero  obpasoBanms(POII  COO),
npencTaBieHHbIX B DenepaibHOM TOCyIapcTBEHHOM obOpasoBaTtenbHOM ctanaapte COO, ¢
yuérom Konuenuuu npenojaBaHus y4eOHOro mpenMera «XuMUs» B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoii ®enepanuu, peagu3ylOUMX OCHOBHBIE 0Opa3oBaTeIbHbIC
IPOrpaMMbl, ¥ OCHOBHBIX MOJOXKeHUN «CTpaTreruu pa3BUTHs BocluTaHus B Poccuiickoii
®denepanuu Ha niepuon 10 2025 roga» (Pacmopspkenue [IpasutensctBa PO ot 29.05. 2015
No 996 - p.).

XuMHUsi Ha ypOBHE YINIYOJNEHHOrO H3Y4YEHMsI 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ywamumxcsi 10-11 kiaccoB. M3yueHue mnpeamera,
peanu3zyemMoe B YCIOBUSAX AU epeHUrnpoBaHHOr0, NPO(HIBHOIO OOyYEHHMs, MPU3BAHO
o0OecreynTh 001Ie00pa30BaTENbHYI0 W  OOIIEKYJbTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO I afanTalMid UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKU3HU B
collMyMe, a TaKkKe M NPOAOKEHUS OOydYyeHHUs B OpraHu3alusax Mpo(hecCHOoHATbHOTO
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 IPUOPUTETHBIX JUCITUTUIHMH.

B mnporpamMMe mo XuMHHM Ha3HadeHHE MpeaMera «XUMHUS» IMOJy4aeT MOApPOOHYIO
MHTEPIIPETALMI B COOTBETCTBHM € OCHOBomojiaratomumu mnojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IEJIeH, COAepKaHus, pe3yJbTaTOB OO0yueHUs U TpeOOBaHUM K
YPOBHIO TOATOTOBKH BBIMYCKHUKOB. (CBHIETEIBCTBOM TOMY SBISIIOTCS  CIHEAYIOLINE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYHKIIUU:

e HMH(POPMALMOHHO-METOMYECKAs, peaju3alus KOTOpPOH O00ecrneyrBaeT MOIyYEHHUE
MPEACTABICHUS O LEJIAX, COJAEPKaHUM, O0IEl cTpaTeruu oOy4eHus, BOCIUTAHUS U
pa3BUTUsl OOy4YalOIIMXCS  CPEACTBAMH  MpEAMETa, H3Yy4aeMOoro B  paMmKax
KOHKPETHOTO TIpoduis;

e OpraHM3allMOHHO-TJIAHUpYIOIIAsg, KOTOopas  MpeayCcMaTpUBAET  OMNpeeTCHUE:
OPUHIIMIIOB CTPYKTYPUPOBAHUS M TOCIHEAOBATENBHOCTH M3YyUYEHUsI Yy4eOHOTO
MaTepuasa, KOJUYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTepUCTUK; MOIXOJ0B K
(opMUPOBaHHIO COAEPKATETLHOM OCHOBBI KOHTPOJIL U OIIEHKH 00pa30BaTEIbHBIX
JOCTHKEHUM O00ydYarolMxcsi B paMKax MTOTrOBOH arrectanuu B (opMe €IUHOro
rocyapCTBEHHOTO 3K3aMEHA M0 XUMHUH.

[Iporpamma aJis yriy0JIE€HHOTO U3YYEHUSI XUMUHU:

e yCTaHaBIIMBAaE€T WHBAPUAHTHOE TMPEAMETHOE COJAEpKaHHEe, O00s3aTeNbHOE IS
M3YYEeHUS B paMKax OTHAEIbHBIX MpoQuieH, mpeaycMaTpUBaeT pachlpeiesieHue H
CTPYKTYPUPOBAaHME  €ro IO  KjaccaM,  OCHOBHBIM  COJEpKaTeIbHbIM
JUHUSM/pa3fiesiaM Kypca;

e JAaT TpHUMEpPHOE paclpeiesieHne Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOro s
M3YUYCHHUS OTMIEIIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh M3YyUEHHs y4eOHOro MmaTepuana ¢
y4€TOM JIOTUKU MMOCTPOCHHUS Kypca, BHYTPUNIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;



e JAa€T METOJMYECKYI0 HWHTEPINpETAalrI0O LeJIed M 3aJad W3y4deHus NpeaMera Ha
yIiyOJEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  oOpa3oBaHMs,  COACP)KATEIBHOM  XapakTEPUCTUKU  ILJIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeNIbHOM MPOrpamMMbl CPEHEr0 OOIIEro
o0Opa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, NPEIMETHBIX), a4 TAKXKE C YYETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHBIX JEHCTBUI 00YyYaroIIerocs M0 OCBOCHUIO
COJIEpKaHUS IPEAMETA.

I[To BceM Ha3BaHHBIM NO3WLMSIM B MPOrpaMMe IO XHUMHUU MPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh ¢ OOY4YeHHEM XMMHUU Ha YpOBHE OCHOBHOro o00miero oOpaszoBanus. 3a
mpeaeiaMd  yCTAaHOBJIGHHOW TMPOTPaMMON MO XHMHH 0053aTelbHON  (MHBapUAHTHOK)
COCTABJISIIOLIEH COoAepKaHUs y4eOHOro npeameTa « XuMus» 0CcTaércsd BO3MOXHOCTh BbIOOpa
€ro BapUATUBHOW COCTABIAIONIEH, KOTOpasl [OJKHA OIPEIETSATbCSI B COOTBETCTBUHM C
HaIpaBJIeHUEM KOHKPETHOTO Npodusist 00y4eHusl.

B coorBerctBun ¢ koHuenryanbHeiMU MoJoxeHussMu PI'OC COO o Ha3zHaueHHH
npeaMeToB 0a30BOro W yrIyOJI€HHOro ypoBHEH B cucreme auddepeHInpoBaHHOTO
o0yuyeHHUsI Ha ypOBHE CpeaHero oOuiero oOpa3oBaHUs XHMHS Ha YPOBHE YIUIYOJIEHHOTO
M3Y4YCHHS HAIpaBICH Ha peaJIN3alHdi0 IPEEMCTBEHHOCTH C IMOCIEAYIOIUM 3TarloM
MOJIyYeHUS] XMMHYECKOTO O0pa3oBaHUs B paMKaxX H3Y4YEHUsS! CHEIUAIbHBIX €CTECTBEHHO-
HAay4YHbIX M XUMHUYECKMX JUCUMIUIMH B By3aX M  OpraHu3alusX CpEeIHEro
npodeccuoHAIbHOTO oOpa3oBaHus. B 9ToH CBs3M  UW3yudeHHE TpeaMeTa «XHUMUS»
OPUEHTHPOBAHO TPEUMYIIECTBEHHO Ha PpAaCIIUpPEHHE M YIIIYOJICHHE TEOPETHYECKON H
MPaKTUYECKON MOATOTOBKH 00YyYarONIUXCsl, BRIOPABIINX OMpeneEHHbIN Tpoduiib 00ydeHus,
B TOM YHCJI€ C NEPCIEKTUBON MOCIEAYIOIIEr0 IMOJYYeHHUs XMMHUYECKOTO O00pa3oBaHHUs B
opraHuzanusx npodeccuoHanbHoro obpaszoBanus. Hapsany c¢ 3tuM, B cBeTe TpeOOBaHMIA
OI'OC COO x mIaHupyembIM pe3ysibTaTaM OCBOCHHS (enepanbHOM 00pa30BaTEIbHOM
MIPOTrpaMMBbl CPETHETO 00IIeTr0 00pa30BaHUs U3yUeHUE NpeaMeTa « XUMUS» OPUEHTUPOBAHO
TaKK€ Ha pEIIeHHe 3a7ad BOCIUTAHWUS W COIHMAJIBHOTO Pa3BUTHS OOydYaroIIMXCs, Ha
dbopMupoBaHUe Yy HHUX OOIIEUHTEIUICKTYaJbHBIX YMEHHMHM, YMEHUW palMOHAIM3aIluu
y4eOHOTO Tpyza u 0000IEHHBIX Croco0oB NESTEIbHOCTH, MMEIOITUX
MEXIUCUUATUIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

CocTaBnsOMUMHA TpeIMeTa « XUMHUs Ha YPOBHE YIITyOJIEHHOTO M3yUEHUS SBISIOTCS
yrayonénnbie Kypcol — «Oprannueckas xumus» U «O01ast u Heopranudeckas xumus». [Ipu
ONpeaeIeHUH TOIX0I0B K OTOOPY U CTPYKTYPHOM OpraHU3alliy COJAEPKaHUs ITUX KypCOB B
IporpamMme 1o XMMHHU 32 OCHOBY NpUHATHI nojoxkeHus @I'OC COO o paznuuusx 0a30BOro
U yrIIyOJIEHHOTO YpOBHEN U3yUeHHUs MTpeIMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» u «OOImIasi 1 HeopraHudecKas
XUMHUS» COCTaBJISIET COBOKYIHOCTh NPEAMETHBIX 3HAHUM M YMEHUW, OTHOCSIIUXCS K
0a30BOMY YPOBHIO HM3yYEHHs MpeaMeTa. JTa CUCTEMa 3HAHUU MOJIYy4yaeT ONpeesEHHOe
TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIIONIEE OCO3HAHHO OCBOMTH CYIECTBEHHO OOJBIIUI
00BEM (pakTONMOTHMUECKOrOo MaTepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3y4Y€HUS NpEAMETa
o0ecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YyBENMYEHHs] 00bEMa 3HAHUNW O XHUMHUYECKHUX
AJIEeMEHTaX MW CBOMCTBAX KX COEJUHEHUHA HA OCHOBE pACIIUPEHUS U YIIIyOJIeHHS



MIPEACTABICHUI O CTPOEHUU BEILIECTBA, XUMHUYECKOW CBSI3H U 3aKOHOMEPHOCTSIX NPOTEKAHUS
peaKklMii, pacCMAaTPUBAEMBIX C TOYKHM 3PEHHS] XMMHUYECKOW KWHETHKH W TEPMOJMHAMMKHU.
N3yuenue nepuoanydeckoro 3akoHa U lleproguyeckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSAX O CTPOECHUHU aToMa.
XHUMHUUYECKasi CBSI3b OOBICHAETCA C TOYKM 3PEHUS IHEPreTUYECKUX HM3MEHEHUU NpHu €€
0o0pa30BaHMHM W pa3pylICHUH, a TAKXKE C TOYKM 3PEHHS MEXaHU3MOB €€ O0Opa30BaHUI.
N3yuenne TUNOB peaknuil  JomojHseTca  (OpMUpOBaHHEM  MpEACTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOLIECCax U AJIEKTPOJIM3E PaCIlJIaBOB U pacTBOPOB BelIecTB. B kypce
OpraHUYeCKON XHMHH TPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH COEIMHEHHM
yaensieTcs ocoboe BHUMaHHUE BOMPOcaM 00 3NIEKTPOHHBIX 3 (eKTax, O B3aUMHOM BIIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKUu.

Oco0oe 3HaU€HNE UMEET TO, YTO Ha COJAECPKAHUE KypCOB XUMHUH YIITyOJEHHOTO YPOBHS
U3YYEHHUs JUIsl KJIacCOB OIpenenaéHHoro npoduis (riaaBHbIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOMOJHEHUM K OOIIell cucTeMe NpPEeIMETHBIX 3HAHUN) OKa3bIBAIOT BIIUSHUE
CMEXHbIE TpeaMeThl. Tak, Hampumep, B COAEpPKaHWU MpeaMeTa Jsl KJIacCOB XHUMHKO-
¢u3nueckoro npoduiia 0osblIOe 3HAUCHUE OyIyT UMETh 3JIEMEHTHI Y4EOHOT0 MaTepuana o
obmeit xumuu. Ilpym M3ydeHHM mnpeaMera B JAHHOM CJy4yae akIEeHT OyAeT claeiaH Ha
OOLIHOCTh METO/IOB MMO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (pU3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyisipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS] MAcCChl U
SHEPIUHU, 3aKOHBl TEPMOAMHAMUKH, 3JIEKTPOJIM3a, MPEICTABICHUS O CTPOCHUM BEIIECTB U
Ipyroe.

B To xe BpeMs B coiep)KaHUM MpeAMeTa i KJIACCOB XMMHMKO-OMOJIOTMYECKOTO
npoduiist OONBIINKA YIEHbHBIA BeC OyJeT UMETh OpraHuyeckas Xxumus. B srtom ciyuae
MPEAOCTABIACTCA BO3MOXKHOCTD JJisi Oojiee OOCTOSITENIBHOIO PACCMOTPEHUS XUMUYECKON
OpraHu3alMM KJIETKH KaK OMOJIOTUYECKOW CUCTEMBI, B COCTaB KOTOPOIl BXOIAT, K MPUMEpY,
TaKue CTPYKTYPHbIC KOMITOHEHTHI, KaK JIUMIUIbI, OCJTKU, YTIEBOAbI, HYKJIECHHOBBIC KUCIOTHI U
npyrue. I[Ipm 3TOM 3HAHHWS O COCTaBE M CBOMCTBAx IIPEICTABUTEIIEM OCHOBHBIX KJIACCOB
OpraHUYECKUX BEIIECTB CIYaT OCHOBOM ISl U3yUEHHUSI CYLITHOCTH MPOIECCOB (POTOCUHTE3A,
JbIXaHUs, TUIIEBAPEHUSI.

B mnane ¢opmupoBaHHs OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOCHHS OOLICHAYYHBIX
METOJIOB TO3HAHUS U ONbITa MPAKTUYECKOrO0 MNPUMEHEHUS HAyYHbIX 3HAHUU H3y4YCHHE
npenMera «XUMHsD» Ha YriayOJIEHHOM YpOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SAX C
y4eOHBIMU TMpEeAMETaMH, BXOJAIIMMU B COCTaB NpeIMETHbIX obOnacteil «EcrecTBeHHO-
Hay4dHbIE IpeIMETh», «MaTemaTuka u uHpopMaTuka» u «Pycckuil I3bIK U TUTEPATYPay.

[Ipu uzydyenun yueOHOro npeamera « XUMHUsS» Ha YIIIyOJIEHHOM ypOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obmiero obpazoBanus (Ha 0a30BOM ypOBHE), 3amayeit
MEPBOCTENEHHONW 3HAYMMOCTH SIBIIsIeTCS (POpMHpOBAHHE OCHOB HAayKH XMMHMH Kak 00JacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM MAESATENbHOCTH 4YEJIOBEKAa M OJIHOTO U3
KOMITOHEHTOB MHPOBOM KyJNbTYphl. PerieHue 3Toil 3amauu Ha yriiyOJIEHHOM YpOBHE
M3Y4YEHUS IPEIMETA MPEANOJaraeT peaan3alnio TaKuX LeJied, Kak:

e (dopmupoBaHHEe  MPEACTABIECHUN: O  MaTepuaJbHOM  €OUHCTBE  MHpa,

3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBIEHUN MPUPOABI, O MECTE XUMHUH B CUCTEME



€CTECTBEHHBIX HayK W €€ Beaylledl pojiu B OO0ECIEeYEeHUU YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHUECKOU, YPHEPTETHIECKON U THUIIICBOM
0€30I1aCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JIaHMM HOBBIX MaTE€pUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruH, B OOCCIEYEHHWU PaIlMOHAJIBLHOIO IPHUPOJOIOIL30BaHUs, B
GbopMHpPOBAaHNY MHPOBO33PECHHS W OOMIEH KyJbTyphl UYEOBEKa, a TakKkKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TIPHPOITHOM
cpene;

OCBOCHHME CHUCTEMbl 3HAHMH, JEXKAIIMX B OCHOBE XHWMHUYECKON COCTaBISAIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa: (yHIAMEHTAIBHBIX ITOHATHM, 3aKOHOB H
TEOpUM XWMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUH BEIIECTBA HA PAa3HBIX
YPOBHSIX  —  aTOMHOM,  HWOHHO-MOJIEKYJISIPHOM,  HAJMOJIEKYJISIPHOM, 0
TEPMOJMHAMUYECKUX U KUHETUUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX
peakiuif, 0 XUMHYECKOM PaBHOBECHH, PacTBOpax M JHMCIEPCHBIX CHUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmMupoBaHUe y OOYYaAIOIIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKUX 3HAHUM ISl OOBSCHEHMS KIIIOYEBBIX HJEH W MpodiieM
COBPEMCHHOM XUMHHU, JJII OOBSICHEHUS W TPOTHO3MPOBAHMS SIBICHUM, UMEIOITUX
€CTEeCTBEHHO-HAYUYHYIO MPHUPOJY; TPAMOTHOTO PEIICHHS IpoOJieM, CBS3aHHBIX C
XMMHEN, TPOTHO3UPOBAHUS, AaHAIM3a W OLEHKM C TO3ULIUAN SKOJIOTHYECKOU
0€30MMacCHOCTH  TOCJICICTBUNH  OBITOBOM UM  TMPOM3BOJICTBEHHON JEATEIBHOCTH
YEJIOBEKA, CBS3aHHOM C XHMHUYECKUM IMPOU3BOJACTBOM, HCIOJB30BAHUEM U
nepepaboTKOM BEIECTB;

yriyOJICHUE TIPEJCTaBICHUM O HAyYHBIX METOJaX ITO3HAHHS, HEOOXOIUMBIX IS
MPUOOPETEHUST YMEHHUH OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U OOBSCHEHUS
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOAE, B MPAKTUUECKOU AEATEIHLHOCTH
Y TIOBCETHEBHOM JKU3HU.

B numane peanu3zanuu nepBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (YHKIHUI
L[EJIOCTHOM CUCTEMBI CpETHEr0 00111er0 00pa30BaHus NMPU U3YUEHUH MpeIMeTa « XuMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh TPUOOPETAIOT TAKKE 1EIH U 3a]1a4uH, KaK:

BOCIHTAaHHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUH MPUPOIBI, YBAKEHUSA K
MIPOIIECCY TBOPYECTBA B OOJIACTH TEOPETUYCCKUX W NMPHUKIIAJIHBIX UCCIICTOBAHHHA B
XUMHH, (OPMUPOBAHWE MHUPOBO33PECHUS, COOTBETCTBYIONIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMU K OOYYCHHIO U TIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYCIIOBEYCCKIX IICHHOCTEH;

pa3BUTHE II03HABATCIBHBIX HWHTEPECOB, HWHTCIUICKTYaJIbHBIX HM  TBOPYCCKUX
CrIoCOOHOCTEH o0ydaromuxcs, GOPMUPOBAHKE Y HUX CO3HATEIHBHOTO OTHOIICHHS K
caMoO0Opa30BaHUI0 M HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCICIIHOW
poPeCCUOHATTLHON U OOIIECTBEHHOM JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO U TIOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,



e (opMupoBaHue yMEHHI W HABBIKOB Pa3yMHOTO MPHUPOIONOIL30BAHMS, Pa3BUTHE
OKOJOTUYECKON  KYyJIbTypbl, MPUOOPETEHHUE OMbITa  OOIIECTBEHHO-IIOJIE3HOM
AKOJIOTUYECKOH IESITEIbHOCTH.

OO61iee YuCiIO 4acoB, NPEyCMOTPEHHBIX ISl M3YUYEHUs XMUMHUHM Ha YriayOJE€HHOM YpOBHE
cpeaHero odiiero odpazoBanus, coctapigetr 204 yacos: B 10 kinacce — 102 gaca (3 gaca B
Henenmo), B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).
OOyueHune OCyIIECTBISIETCS C UCIOJIb30BaHUEM 000py0BaHus IU(pPOBOI TabopaTopun
«Touka pocray.

COILEPKXAHUE OBYUYEHUASA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHH.

[IpenmMer W 3HaYeHHE OPraHUYECKOM XHMMHH, HPEICTaBICHHE O MHOro00paszuu
OPTraHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOCHHME aTOMa Yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHS.
BaneHTHple BO3MOXKHOCTM aToma yriepoaa. XHMHYECKas CBA3b B OpPraHUYECKUX
coequHeHUsIX. Tumel TUOpPUIM3ALMKM AaTOMHBIX opOuTasned yraepoja. MexaHU3MbI
oOpa3oBaHMsl KOBAJIGHTHOMW CBsI3M (OOMEHHBIA UM  JIOHOPHO-AKIENTOPHBIN). TuIbl
MEepEeKPhIBaHUSI ATOMHBIX OpOUTaNIel, 6- U m-CBsi3u. OauHapHasi, TBOMHAS U TPOWHAs CBS3b.
Cnoco0Obl pa3pbiBa CBsi3ed B MOJIEKyJIaxX OopraHuyeckux BemiecTB. [loHaTHe 0 CBOOOAHOM
panukaie, Hykjieopuie u s5eKrpodure.

Teopust cTpoeHusi opraHuueckux coeauHeHuit A.M. byTiepoBa M COBpPEMEHHbIE
IIPEACTABIICHUSI O CTPYKTYpE MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOEHUS OPTraHUYECKHUX
coeMHeHU. MoneKkylsapHble W CTPYKTypHble (QopMynbl. CTpykTypHble (HOPMYJIBI
pPa3JIMYHBIX BUIOB: Pa3BEPHYTAsA, COKpallEHHasA, ckenerHas. M3omepus. Buabl usomepuu:
CTPYKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PQPEKTh B MOJEKYJaX OpraHMYEeCKHX
COCIMHECHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenre o0  kinaccupuUKAMK  OpraHudeckux  BemiecTB. [loHstue o
¢dbynkunoHansHOM rpynme. ['omosorusi. T'omonoruueckue psnapl.  Cucremarnyeckas
HOMeHKJaTypa oprannyeckux coeannenuit (IUPAC) u TpuBuaibHble Ha3BaHUS OTICIbHBIX
MPEICTaBUTEIIEH.

OcobOenHoctn W Kiaccu(uKamMs  OpraHMYecKux  peakuuid.  OKuCAUTETHHO-
BOCCTAHOBUTENBHBIE PEAKIIUHA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTANIbHBIE METOABI U3YUYECHUS BEIIECTB U UX MPEBPALLCHUI: 03HAKOMJICHUE
c o0pa3laMy OpraHM4YecKMX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, OIBITHI IO
MIPEBPAILICHUIO OPraHUYECKUX BEIIECTB IpPU HArpeBaHuM (IUIaBJI€HUE, OOYIIIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasbl.



Ankanbl. ['oMoOrH4ecKuil psijg alkaHoB, 0011ast popMyIra, HOMEHKIIATypa U U30MEPHSI.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKaHOB, SP -THOpHIM3AIHs
aTOMHBIX OpOUTaNel yriaepoja, 6-cBsa3b. dusnyeckrue CBONCTBA aJTKaHOB.

XHAMUYECKHE  CBOMCTBAa  aQJKAHOB:  PEaKIUMU  3aMELICHHS,  HW30MEpPU3allNH,
JNETUAPUPOBAHMSA, LUKINA3ALWNA, NUPOJIM3a, KpekuHra, ropenus. llpencraBnenue o
MEXaHU3ME PEaKIUN PaAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

Huknoankanel. O6mas Gopmyna, HoMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS
U XMMUYECKUX CBOMCTB MaJIbIX (LIMKJIOINPOMNAH, IMUKIOOyTaH) U OOBIYHBIX (I[MKIIOTEHTAaH,
IUKJIOTEKCaH) [MUKJI0ANKaHOB. CroCOOBI MOyYeHUS U IPUMEHEHHUE [TUKIOATKAHOB.

Ankenbl. ['omonormdeckuit psig — ajkeHoB, oOmas (opMyna, HOMEHKJIATypa.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY] alKeHOB, SP*-THOpHIM3aIHs
aTOMHBIX OpOUTalIel yriiepoaa, 6- U T-cBsi3u. CTPyKTypHas U reoMeTpryeckas (Iic-TpaHc-)
n3omMepusi. DuU3MUECKHE  CBOWCTBA  AJIKEHOB. XMMHYECKHME CBOMCTBA:  pEaKIUU
IIPUCOEIUHEHNS], 3AMELICHUS B (-TIOJIO)KEHUE IPU JBOWMHOM CBSI3H, NOJHUMEPHU3ALAA U
okucieHus. IIpaBmiio MapkoBHuKOBa. KadecTBEHHbIE peaknuM Ha JBOWHYIO CBS3b.
Crioco0bl 1oJTyueHus: ¥ MPUMEHEHUE AJIKEHOB.

Anxaauensl. Krnaccudukamuss — ankaaueHoB  (CONpsOKEHHBIE,  W30JIMPOBAHHBIE,
Kymynupoeantvle). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOEHUSI M XUMHUYECKHX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoeaunenue. [lonumepusanus conpsyKEHHBIX THEHOB.
CriocoObl MoJTy4eHus: ¥ MPUMEHEHUE alIKaJUEHOB.

Anxunbl. ['omonormueckuil psin ankuHOB, oOmas ¢opMmynna, HOMEHKIATypa H
MU30MEpUsl. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ QJIKHHOB, SP-
ruopuau3anms aToOMHbIX opOuTanel yriaepona. @Dusznyeckue CBOMCTBA  AJIKHUHOB.
XUMUYECKUE CBOWCTBA: pPEAKIMM IPUCOEAUHEHHUs, AUMEPU3ALUMU W TPUMEpHU3ALUH,
OokuciieHud. KHCIOTHBIE CBOWCTBAa aJKMHOB, HWMEIOIIUX KOHIIEBYID TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiu Ha TPOHHYIO CBsI3b. CrIOCOOBI MOMyUEHUS! U IPUMEHEHHE aJIKUHOB.

ApomaThueckue YrieBoJopoabl (apeHsl). l'oMoyiorMueckuil psii apeHoB, o0OIas
dbopmyna, HOMEHKJIATypa W H30MEpHUsA. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH30j1a. DU3nuYecKre CBOWCTBA apeHOB. XMMHUUYECKUE CBOMCTBAa OEH30J1a U €ro
TOMOJIOTOB: pEaklM{ 3aMeIleHUsi B OCH30JbHOM KOJIbLIE U YIJIEBOJAOPOIHOM paJHKaie,
peakuuu TMPUCOCTUHEHMs, OKHUCJIEeHHe romojoroB Oenzona. [lpeacraBnenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMeCTUTENIE B OEH30JIbHOM KOJIbIIE HA MPUMEPE aNKUIbHBIX
paanKaIoB, KAPOOKCHIBHON, THAPOKCUIILHOM, AMUHO- U HUTPOTPYMIbI, aTOMOB T'aJIOT€HOB.
Oco0OeHHOCTH XUMHUYECKHX CBOWCTB crtupoja. I[lomumepusanus crtupona. CrocoObl
ITOJIyYEHHsI M1 IPUMEHEHUE APOMATHYECKUX YIIIEBOIOPOIOB.

[Tpuponnsriii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh u e€ npouncxoxaenue. KameHHbii
yroyib U MPOAYKTHl ero nepepadboTku. CrnocoObl nepepadoTku HeTH: meperoHka, KPpeKUHT
(TepMUYECKHM, KaTaIuTUUeCKuii), pudopmuHr, nupoius. [IpoaykTel nepepaboTku HedTH,
UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOIOB.



DJIEKTPOHHOE CTPOEHUE TaJIOr€HIPOU3BOIHBIX YTIEBOJAOPOJ0B. Peakunu 3amenieHust
rajoreHa Ha TUJAPOKCOTPYIIy, HUTPOTPYIIly, IUAHOTPYNNy, amMuHOrpymmy. [lelictBue Ha
raJOT€HIIPOM3BOJAHBIE BOJHOIO MW CHOUPTOBOTO pacTBopa wEnoud. BiammopercTBue
JIUTaJOT€HAJIKAHOB C MATHUEM U LHUHKOM. [[0HATHE 0 METAINIOOPTAHUYECKUX COCTUHEHUSAX.
Hcnonb30oBaHre TrajoreHnpor3BOAHBIX YIJIEBOJAOPOJAOB B OBITY, TEXHUKE M IPU CUHTE3E
OpTraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HX IPEBPALICHUI: H3y4YCHUE
(Gu3MYEeCKUX CBOWMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTb), KayeCTBEHHBIX  pEaAKIUH
YIJIEBOAOPO/IOB PAJNIMUHBIX KJIACCOB (0OeciBeuMBaHWe OpOMHOM WM HOAHOW BOJBI,
pacTBopa IEpMaHraHatra Kajausl, B3aUMOJCHCTBHUE alleTUJIECHA C aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHapyKEHHUE YIJIepoJa U BOAOPOJa B OPraHUYECKUX
BEILIECTBAX, MOJYYCHUE 3TUIIEHA U U3YUYEHUE €ro CBOWCTB, O3HAKOMIICHHE C KOJUICKIHUSIMHU
«Hedtp» u «Yromp», ¢ oOpa3naMu IJIaCTMAacC, KaydyKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIEBOAOPOIOB U FAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudyeckue coeJHHEHUS.

[IpenenvHbie OHOATOMHBIE CHUPTHI. CTpOE€HHE MOJIEKYJ (Ha MpUMEpPEe MeTaHoJa U
sTaHosia). [omomoruueckuit psig, obOmas QopMyna, HU30MepHUs, HOMEHKJIaTypa W
kinaccuukanug. @uznyeckre CBOMCTBA MPEAENbHBIX OJHOATOMHBIX CUPTOB. BogopoaHbie
CBSI3U MEXIY MOJEKyJaMUd CHUPTOB. XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHMUS,
Jerupataiuy, OKHCICHHUS, B3aUMOJICUCTBHE C OPraHUYECKUMHU UM HEOPraHUYECKUMHU
kuciaoraMu. KadecTBeHHass peakius Ha OJHOATOMHBIE cOUPTHL. JleHcTBUE 3TaHONIA U
METaHOJIa Ha OpraHu3M deyoBeka. CrocoObl TOJYYCHHS W MPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB.

IIpocteie >¢upsl, HOMeHKIaTypa u uzoMmepus. OcobeHHOCTH (UBUYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToOMHbIE COUPTHI — ITUJIEHTJIUKOJb U TIULEpUH. PU3MUECKUE U XUMHYECKUE
CBOWCTBA: pEaKIMU 3aMEILCHHS, B3aUMOJECHUCTBUE C OPraHUYECKUMU M HEOPTraHUYECKUMH
KHCJIOTaMH, KauyeCTBEHHAas peakids Ha MHOTOAaTOMHbIe chupthl. IIpeacraBieHue o
MEXaHM3ME peaKlui HYKICOUIBHOrO 3aMmelieHus. JlelicTBue Ha OpraHuM3M YeJoBeKa.
CniocoObI mosTy4eHus: U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIMSHUE THUIPOKCOTPYIIBI U OCH30JBHOTO
anpa. @Pusnueckne cBoiicTBa (eHoma. OCOOCHHOCTH XWUMUYECKHX CBOWCTB (peHoIIa.
KauectBennnie peakiuu Ha ¢deHod. TokcuuHocTh ¢eHona. CrnocoObl TONMydYeHUs |
npumeHeHue ¢penona. GenondopmanbaeruaHas cMoia.

KapOoHwnbHble COEIUHEHUS — aIbJETHABl M KETOHBI. JJEKTPOHHOE CTPOCHHUE
KapOOHMJIBHON TpYMIbl. ['OMOJIOTHYECKHE Psiibl adbJAECTHAOB U KETOHOB, o0Iias (opmyrna,
M30MEpUsl 1 HOMEHKIaTypa. PU3NUYECKHE CBOWCTBA ANBIAETUIAOB U KETOHOB. XUMHYECKHUE
CBOWCTBA albJECTU/IOB W KETOHOB: peakUMM NpucoenrHeHus. OKHUCIEHUE anbIEeTUIOB,
KauyeCTBEHHbIE peaKuu Ha anbJerubl. CriocoObl MOSydYeHUs] U IPUMEHEHUE albJAETUI0B U
KETOHOB.

OmHOOCHOBHBIE MpEeIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS MOJICKYJT
KapOOHOBBIX KucHOT. M3omepust 1 HoMeHknarypa. dusnyeckue cBOWCTBa OJJHOOCHOBHBIX



MPEACIBbHBIX KapOOHOBBIX KHUCIOT. BOAOpOmHBIE CBSI3M MEXAY MOJEKyJIaMu KapOOHOBBIX
KHUCJIOT. XUMHUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKIHs 3TepU(DUKAIINN, PEAKITUH C
y4acTUEM YTJIEBOJOPOAHOrO paaukana. OcoOEHHOCTH CBOMCTB MYpPaBbUHON KHUCIIOTHI.
[lonsiTue 0 TPOU3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB HEMPEIEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX
KHCJIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBUTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€APUHOBAs, MAJIbMUTUHOBAS, OJICUHOBAS, JUHOLEBAS, TUHONEHOBAS
KUCIOTHL. CrocoObI OJyYEeHHS M PUMEHEHHE KapOOHOBBIX KUCTIOT.

Cnoxuble d¢pupsl. ['omonoruueckuii psia, obOmas  dopmyna, U30Mepus U
HOMEHKJIaTypa. PU3NUecKne U XMMHMYECKHE CBOMCTBA: TMIPOJIA3 B KUCJIOW M IIEIOYHOMU
cpene.

XKupsi. CTpoeHue, puznyeckue 1 XMMHUYECKUE CBOWCTBA KUPOB: TUIPOIIU3 B KUCION U
miesnoyHoi cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COACPKAIIUX OCTATKU HEMPEICTbHBIX
KUPHBIX KUCTOT. JKUpBI B IPUPOJIE.

MBbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

O6mass xapakrtepuctuka yrieBoaoB. Kiaccudukanus yrieBoloB (MOHO-, AU- U
noyicaxapubl). MoHocaxapuabl: TIIIOK03a, (PpyKTO3a, raigakro3a, pudo3a, 1e30Kkcupudo3a.
dusnyecKkre CBOWCTBA M HaxoxJeHue B mnpupoge. @orocuHTe3. XUMHUUECKHE CBOMCTBA
[JIFOKO3bI: PEaKIMh C Yy4YacTUEeM CIHUPTOBBIX U aJbJCTUIHOM TPyMI, CIOUPTOBOE U
MOJIOYHOKHUCHOE OpoxeHue. IlpumeHeHue riatoKo3bl, €€ 3HAYCHHE B KU3HEAESITEIbHOCTH
opranu3Mma. Jlucaxapupasl: caxapo3a, MajabTO03a M JIakTo3a. BoccTaHaBiuBaromue Hu
HEBOCCTaHaBJIMBarolue aucaxapuisl. ['maponus nucaxapugoB. HaxoxeHne B mpupoae u
npuMeneHue. [lonrcaxapupl: Kpaxmal, TIIMKOTEeH U Leuoi03a. CTpoeHne MakpoOMOJIEKYJ
Kpaxmayia, TJIMKOreHa M 1Leiutofo3bl. dusmyeckne CBOWCTBA KpaxMajia M LEJUTIOJIO3bI.
XuMUYEeCKUe CBOMCTBA Kpaxmasa: THAPOJIU3, KaueCTBEHHAs PEaKlUs ¢ HOJIOM. XUMUYECKUE
CBOMCTBA IICJUTIONIO3bI: TUAPOJN3, TMoidyuyeHue HGuUpoB 1eIono3bl. lloHstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIEIK).

DKCIepUMEHTaIbHBIE METO/IbI U3YUCHHS BEIIECTB M UX MPEBPAIICHUN: paCTBOPUMOCTh
pPa3IMYHBIX COUPTOB B BOJE, B3aUMOJICMCTBUE 3TAaHONA C HATPUEM, OKUCIEHUE STUIIOBOTO
CUpTa B albJEryj]] Ha pacKajJEéHHOW MeTHOU MPOBOJIOKE, OKHCIEHHE STHUJIOBOIO CIUpTa
TUXPOMATOM KaJivsl (BO3MOYXHO MCIIOJb30BaHUE BUACOMATEPUAIOB), KAU€CTBEHHBIE PEAKIINU
Ha anpleruapl (¢ ruapokcunom auammuHcepeopa(l) m ruapokcumom memu(ll)), peaxius
rimiepuHa ¢ rugapokcuaoM menu(ll), xumuyeckue cBoiicTBa pacTBopa YKCYCHOM KHUCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa IJIOKO3bI ¢ ruapokcuoM meau(ll), B3aumosneiicTBrue kpaxmana ¢
MOJIOM, pEIICHHE JKCIePUMEHTAIBHBIX 3amad 1o TeMaM «CoupTtel U (DEHOIBDY,
«Kap6onoBbie kuciaoTbl. CI0KHBIE dPUPHD).

A3oTcoaepxaiye OpraHuvYecKue coeJuHeHUs.

AMUHBI — OpraHMuYecKkue TMpPOM3BOJIHbIE ammuaka. Kiaccudukanuss amMUHOB:
anudaTUYecKue W apoMaTHYecKue; NEepBUYHbIC, BTOPUYHbIE W TpeTHuHble. CTpoeHue
MoOJIeKyl, ofmass ¢opMmyna, H30MEpHUs, HOMEHKJIAaTypa M (U3HYECKHe CBOWCTBA.
XUMHYECKOe CBOWCTBA anu(aTUISCKUX aMHUHOB. OCHOBHBIC CBOWCTBA, AJIKHUIMPOBAHUE,
B3aMMOJEHCTBUE IEPBUYHBIX AMUHOB € a30TUCTOM KUCIOTOW. COJIM aJIKWIaMMOHUS.



AHWIMH — TPEACTAaBUTENIb AMUHOB apomaTudyeckoro psna. CTpoeHue aHWIMHA.
B3anMHOe BimMsiHME TpPyNI aTtoMOB B MoJiekyie aHuinHa. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHuJiMHA. KauecTBeHHBIE peakiini Ha aHWIUH. CIocoObI TOTyYeHUs U IPUMEHEHHUE
anudarndeckux aMuHoB. [lofydeHue aHuInHA U3 HUTPOOCH30JIa.

Amunokuciotel. Homenknarypa u uzomepus. OTaenbHble TPEACTABUTENIH  O-
AMUHOKHCIIOT: TJMIMH, anaHuH. OH3udeckue CBOMCTBA AMHWHOKHCIOT. XHWMHUUYECKHE
CBOMCTBA aMMHOKHUCJIOT KaKk aM(OTEpHBIX OpPraHMYECKUX COCTUHCHHUM, PpEeaKIus
NOJIMKOHJIEHCAIIMKM, oO0Opa3oBaHWE  TENTHIHOW  CBSI3M.  bHojoruueckoe  3HAYCHUE
aMUHOKHUCIIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak mpuponseie noaumMepbl. [lepBuuHasi, BTOpUYHAs M TPETUYHAsI CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OENKOB: TMIPOJU3, A€HATypalus, KayeCTBEHHbIE PEaKIUU
Ha OCJIKH.

OKCNEePUMEHTAIbHbIE METOJIbI M3YyUYE€HHUS BEIECTB M WX IMPEBPAICHUI: pAaCTBOPEHUE
OeNKOB B BOJE, JAcHATyparusi OEIKOB MNpH HArpeBaHWM, LIBETHHIE pEaKIMU Ha OEeKH,
pelIeHUe SKCIEPUMEHTANIBHBIX 3a/lad 10 TeMaM «A30TcoJepkKaliue OpraHuYeCcKue
coeMHEeHU» U «Pacro3HaBaHne OpraHudeCKUX COCIUHEHUIN.

BbicokoMoJ1eKyIsIpHBIE COeTUHEHMUSI.

OCHOBHBIC TOHSATUS XMUMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUM: MOHOMEP, MOJUMED,
CTPYKTYPHOE€ 3BEHO, CTENECHb MOJUMEPU3ALNM, CPEIHSIS MOJeKyIsipHas macca. OCHOBHbIC

METObl ~ CHHTE€3a  BBICOKOMOJICKYJISIDHBIX  CO€AMHEHHH  —  MOJUMEpHU3alus U
MTOJIMKOHEHCALMS.

[TomumepHsbIe Marepuabl. [Iimactmaccsl (MOJUATUIIEH, IIOJIUITPOIIUJIEH,
MTOJIMBUHUJIXJIOPU, MTOJIMCTUPOII, MOJIMMETUIMETAKPUJIIAT, MOJIMKApOOHATHI,

noaudTUIeHTEpedTanaT). Y TUIu3aius u nepepadoTka rmiacTyka.

DOnacToMepbl: HaTypalbHbIA KaydyyK, CHHTETHYECKHME Kaydyykd (OyTagueHOBBINH,
XJIOPONIPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HarypanbHble (XJIONOK, WIEPCTh, IIEIK), MCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoOH U JIaBCaH).

[Tonumepsbl cnenuanbHOrO HazHadueHWs (Te(JIOH, KeBJap, BJIEKTPONPOBOASIINE
MOJIUMEPHI, OMopasznaraeMble OJIUMEPHI).

DKCnepUMEHTAIBHBIE METO/bl U3YUYEHUS BEIIECTB U UX NPEBPALLECHUNA: 03HAKOMIICHHE
c oOpa3uaMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyyKOB, pPELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue M1acTMacc U BOJOKOH.

PacuétHrble 3amaun.

Haxoxnenue MoJekyasspHOW (QOpMyJbl OPraHUYECKOTO COEIMHEHHUS 10 MacCOBBIM
JOJSIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJACHHE MOJEKYISIPHONH (HOpMyIbI
OpPraHUYECKOTO COEAMHEHHUs MO Macce (00bEMY) MPOIAYKTOB CTOpaHHUs, MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) NMPOAYKTOB PEAKIUMU /WM UCXOAHBIX BEIIECTB, YCTAHOBJIECHUE
CTPYKTYPHOU (hOpMYJIbl OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WM
CHOCOO0B TOJyYeHUSsI, OINpENeJeHHE OJU BBIXOJA MPOAYKTAa PEAKIUH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXnpeaMeTHbIX CBSI3eH NMPU U3YUEHUHU OpraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
NOHSTUH, IPUHATHIX B OTAENBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: SIBICHUE, HAyYHbIM (akT, runoresa, TEOPHs,
3aKOH, aHaJN3, CUHTE3, Kiaccu(puKalus, HaOIIOACHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICIb,
MOJEJINPOBAHUE.

@dusnka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJIA, YHEPrEeTUYECKHUU
YPOBEHB, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3NUECKHUE BETUUHHBI,
€AVHULBI U3MEPEHMSI, CKOPOCTh, JHEPIHs, Macca.

buonorus: KJIETKA, OpTraHUu3M, DKOCHCTEMA, ouocdepa, META00IU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN U reTepoTpO(HBIA TUI TUTaHUs, OpoXkeHue, (POTOCUHTES,
JbIXaHHEe, OCJIKU, YTIEBOIbl, KHUPbI, HYKJIEUHOBbIE KUCIOTHI, (PEPMEHTBI.

['eorpadusi: mosie3HbIe UCKOMAEMBbIE, TOILINBO.

TexHonOrus: MNHILEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUSA, MOIOIINE
CpelCTBa, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

I[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 10 XMMHWHMU HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATDI

B coOTBETCTBUM C CHUCTEMHO-AEATEIHLHOCTHBIM MOAXOJIOM B CTPYKTYpE JUUYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IpeaMeTa «XUMHS» Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHS
BBIJICJICHBI  CJICIYIOIIME COCTAaBJISIIOIIME: OCO3HAHME OOYYarOUIUMUCS  POCCHICKOU
IrPXIAHCKOM HMJACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTU U
CaMOOTIPE/ICIICHUIO;, HaJWYUe MOTHUBAIMU K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH
00y4Jarommxcsi PyKOBOJCTBOBAThCA NPHUHSATHIMU B OOIIECTBE IMpaBWIaMH M HOPMaMH
MOBEJICHUS; HAIMYME TPABOCO3HAHMS, JKOJOTHUECKOW KYJIbTYPHI, CIIOCOOHOCTH CTaBUTh
1[EJIA U CTPOUTH KU3HCHHBIC TIAHBI.

JInuyHOCTHBIE pe3yabTaThl OCBOEHUSA npeamera «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTH OTBITA TTO3HABATEIHLHON M MPAKTUYECKON JACATEIHHOCTA O0YJArOITHXCS
B IIPOIIECCE peaan3alui 00pa30BaTeIbHOM ASATCIIBHOCTH.

JInuyHOCTHBIE pe3yabTaThl OCBOEHUSA npeamera «XHUMHUS» OTPaXKAIOT
c(hOpPMHUPOBAHHOCTH OIBITA TTO3HABATEILHON U MPAKTUUYECKOMN NESATEILHOCTH O0YyYaroImnXCs
B IIPOIIECCE peann3aluu 00pa3oBaTebHON AEATeIbHOCTH, B TOM YHCIIC B YACTHU:

1) rpa:knaHCKOTr0 BOCIMTAHMSA:

OCO3HaHUS OOyYAONMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U O0OS3aHHOCTEH,
YBaYKEHUS K 3aKOHY U ITPaBOIOPSIIKY;

IpEACTaBICHUS] O COLIMAIBHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUU B
KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3MaHUH YIEOHBIX
MPOEKTOB, pEIICHUU Y4YEOHBIX W TIO3HABATENHHBIX 3a/1a4, BBHITIOJHEHUW XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMAaTh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHATH3E PA3TMIHBIX BUIOB YI€OHOH ACATEIHHOCTH;

2) NaTPUMOTUYECKOTO BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY U HAYYHOMY HACIEIUI0 OTECYECTBEHHOM
XUMUU;

yBaKEHUSI K MPOLIECCY TBOpPUECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPUIIOKECHHUS
XUMUH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3YyJbTaT JIUTEIHHBIX HAOJIOICHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOMCKOB, IIOCTOSIHHOTO TPYyAa YIEHBIX U TIPAKTHUKOB;

WHTEpeca M IO3HABATEIbHBIX MOTHBOB B TOJYYCHUU U TOCIEAYIOIIEM aHallU3e
uH(}OpMAaIUHU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STHYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBS3aHHBIC C XWMHUYCCKUMH SBICHHSMH, H
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE W TMOCTYINKHA CBOMX TOBAPHUIICH C MO3HITHMA
HPaBCTBEHHBIX M MPABOBBIX HOPM M C YIETOM OCO3HAHUS TTOCIICICTBUNA MTOCTYITKOB,;

4) popmupoBaHUs KYJbTYPbI 310POBbS:

MOHUMAaHUs I[IEHHOCTEH 3I0pOBOro M Oe30macHOro obpas3a XU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3710POBBIO;

coOJIF0IcHUS MPaBUJI 0€30MaCHOr0 OOpaIleHUs C BeleCTBaMU B OBITY, TOBCEIHEBHOM
KU3HH, B TPYIOBOH ESITCIHHOCTH;

MOHUMAHUS IEHHOCTH TMPaBUJl HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHMS TOCJICJICTBUNA W HEMPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS aJIKOTOJIA,
HAapKOTUKOB, KypEeHHUS);

5) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4e€OHO-MCCIIENOBATEIBCKON JESITEIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOC YYacTHE B PCEIICHUU TNPAKTHYCCKUX 3a/Jad COIHMAIBLHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAaKTUIECKOMY U3YUYEHUIO MPOoQeccuil pa3InyHOTO poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH,

YBaXEHUS K TPYIY, JIFOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JEATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPUU OOpa3oBaHUS,
Oynymed mnpodeccum H peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:



DKOJOTHYECKH  IIeIeCOOOpPA3HOTO0  OTHOIIEHUS K TMPUPOJAE KaK  HMCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

NOHUMaHUSl  TJIOOATBHOTO  XapakTepa  AKOJOTMYECKUX  MpoOsieM,  BIHSHHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE IMTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HAaHMSI HEOOXOJMMOCTH HCIOIb30BaHUSA JOCTHXKCHUN XUMHUHM [IJIs  PEIICHUS
BOIIPOCOB PaIMOHAIBLHOTO MPUPOAOIOIB30BaHNUS,

AKTUBHOI'O HETIPUATHS NEWCTBUN, MPUHOCAIIUX BPE] OKPYKAIOIIECH MPUPOIHON Cpene,
YMEHUS IIPOTHO3UPOBATh HeOJIaronpusTHHIE AKOJIOTHYECKHUE MOCJIEICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJIMYusl Pa3BUTOTO SKOJOTUYECKOTO MBIILICHUS, SKOJIOTUYECKON KYJIbTYpPhl, ONbITA
NEATEeIbHOCTU HKOJOTUYECKON HANpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI HUMH B
MO3HABATEJIbHONW, KOMMYHUKATUBHONW M COIIMAJIILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKH U
00111eCTBEHHOMN MTPAKTUKU;

MOHUMAaHUs CIEeIU(PUKA XUMUU KaK HAyKH, OCO3HaHUsS €€ poiu B (PopMUpOBaHHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUM LEJIOCTHOrO TMpEeACTaBICHUS 00
OKpY)KalOllleM MHUpPE KaK O €IWHCTBE MNPUPOAbl M YEJIOBEKa, B TMO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPOOJIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTU B 0CO0OW 3HAYMMOCTH XMMHH I COBPEMEHHOW IMBHIM3AINU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U BAKHOW POJIM B CO3/IaHUH HOBOM 0a3bl MaTepuaIbHOM
KyJbTYpbl, B PEIICHUHU TI00ATBHBIX MPOOJEM YCTOWYUBOTO PA3BUTHS YEIIOBEYECTBA —
CBIPHEBOM, DHEPreTUYECKOM, MHIINEBOM M HSKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, 00ECTIEYEHNN YCIIOBHUI YCIICIIHOTO TPYyAa U SKOJOTHUYECKA KOM(POPTHOU KU3HU
Ka)kJIOTo 4jeHa OO0IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOAOB ITO3HAHMUS,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJb30BaTh MOJIydaeMble 3HAHMS
JUIs aHaiu3a W OOBACHEHUS SBJICHUN OKPYXKAIOIIEro MHUpa U MPOUCXOASANIUX B HEM
W3MEHEHHM, YMEHHs JieJlaTb OOOCHOBAHHBIE 3aKJIIOUEHUSI Ha OCHOBE HAy4HBIX (DaKTOB M
MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BAaTh XUMUYECKUE 3HAHUS IS PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

HMHTEpeca K TO3HAHUIO, UCCIIEI0OBATEIbCKOMN e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMM IO XUMHUHM B COOTBETCTBUHU C KHU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3NuyHbIX cdepax mnpodeccuoHaIbHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



MerarnpeqMeTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl IO XHMUU Ha YPOBHE CPEIHETrO
o01iero 00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIC 11 POPMHUPOBAHUS MHPOBO33PCHUS 00YUAIOIIUXCS MEXIUCIUTITHHAPHBIC
(MeXIIpeIMeTHBIC) OOIeHAYyYHBIC TIOHATHS, OTPAXKAIOIIHE ICIIOCTHOCTh HAYYHOW KapTHHBI
MUpa U CIEIU(PHUKY METOAOB MO3HAHUS, HCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPTUs, SBICHHE, MPOIECC, CUCTeMa, HAay4YHBIH (aKT, MPUHIINIL, TUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOPHS, HCCIIE0OBaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT 1
Jpyrue);

yHHUBEpCaJbHbIC  ydeOHbIe  JeHCTBUS  (IIO3HABaTENIbHBIC, KOMMYHHKATHBHEIC,
perynsTHBHBIE), oOecrednBaronyie (QopMHpPOBaHWE (YHKIMOHAIBLHOW TPaMOTHOCTH U
COLMATBHOW KOMIIETEHIIH 00yUYaIOIIHXCS;

CIOCOOHOCTh  OOYYAIOUIMXCS HCIOJB30BaTh OCBOCHHBIE MEXKIMCHUIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS W YHHBEpCAIbHbIC y4deOHBbIC NEHCTBHS B TO3HABATEIHLHOW U
COLIMAJIbHOM ITPAKTHKE.

MertarnpeqMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCATBHBIMH YYCOHBIMHU
M03HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JTOCTUKECHMUS,
COOTHOCHUTBH PE3YJIbTAThl ICSITEIHLHOCTH C TOCTaBIEHHBIMHU LIEJISIMHU;

HCTIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACISIThH
XapakTepHbIE TMPU3HAKU TMOHATHUM W YCTAHABJIMBATh HMX B3aUMOCBS3b, MCIOJIB30BAThH
COOTBETCTBYIOIINE MOHATUSA JUIsl O0BSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUS M KPUTEPUM ISl KJIACCU(UKALMKM BEIIECTB W XUMHYECKUX
peaKLnil;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIEC CBSI3U MEXY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYX IEHUsS (MHIYKTHUBHBIC, JCAYKTUBHbIC, IO AaHAJOTHUH),
BBIABJISITh  3aKOHOMEPHOCTH W NIPOTUBOPEUUST B PACCMATPUBAEMBIX  SIBIICHUSIX,
(hopMyJIMpPOBaTh BBIBOJBI U 3aKIIFOUCHUS;

MIPUMEHSTH B MPOIIECCE MO3HAHUS UCTIOJIh3YEMbIE B XUMUHU CUMBOJIMUECKHE (3HAKOBBHIC)
MOJIeNIA, TPe0oOpPa30BHIBATh MOJEIBHBIE TPEACTABICHUS — XUMUYECKUW 3HAK (CHMBOJI)
JJIeMEeHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMUYECKOW PEaKIMU — TPU PEIICHUU
yueOHBIX [MO3HABATENIbHBIX M MPAKTUYECKUX 3a/1ay, MPUMEHSITh Ha3BaHHBIE MOJEIbHbIE
OPEACTABICHUS Uil BBIABICHUS XapaKTEPHBIX IPU3HAKOB M3Y4YaeMbIX BEUIECTB U
XUMHYECKUX PEAKLIHMN.

2) 0a30BbIE HCCJIEI0BATEILCKHE 1e/iCTBHSA:

BJIaJIETh OCHOBAMU METOI0B HAyYHOT0 NTO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUN;

dbopMmynupoBaTh €M U 3aJa4yd MCCIEJOBaHUS, HCIOJIb30BaTh IOCTAaBJICHHbIE U
CaMOCTOSATENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KAaueCTBE WHCTPYMEHTA NO3HAHUS H



OCHOBBI 711 ()OPMUPOBAHUSA THUINOTE3bl MO TPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKIEHHU;

BJIQ/ICTh HABbIKAMHU CAMOCTOSITEIBHOTO TUIAHUPOBAHUSA M TMPOBEJCHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEpUICHCTBOBATh YMEHMsS  HaOJI0gaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATH €r0 pe3ynibTar, GopMyIupoBaTh 000OIEHUS U BBHIBOJIbI
OTHOCHUTENIFHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAHUS, COCTaBISATH OOOCHOBAaHHBIN
OTUYET O TIPOJICIIAaHHOM paboTe;

npUOOpeTaTh OMBIT YYEHHUUYECKOW HCCIEOBATEIBCKON U MPOEKTHON IesATEIbHOCTH,
IPOSBIJISTH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOWMCKY METOJIOB DPEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B IMO3HAHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHUPOBATLCS B PANIUYHBIX HCTOYHMKAX WHGOpMaIK (HAyYHO-TIOMYJIsipHAs
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHblE Mocobus, pecypcbl HHTepHera),
aHAIU3UPOBaTh MH(GOPMALMIO PA3JIUYHBIX BUAOB U (POPM NPEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

(GbopMyIMpOBaTh 3alpOChl U MPUMEHSTH Pa3IUYHbIE METOJbI MPHU MOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YUe€OHBIX 3a7a4 ONpPeAeIEHHOTO TUIIA;

NpUOOpPETaTh OMBIT UCIOJIB30BaHUSI MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOIHM
Y Pa3JIMYHbBIX MOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJIbHYI0 (QOpMYy TMpeACcTaBiICHUS HHPOPMALUU
(cxempl, TpaduKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAyYHBIN $A3BIK B KadeCTBE CpEACTBAa IMpH paboTe ¢ XUMHUYECKOU
uHdopMaIuen: NMPUMEHATh MEXNpenMeTHbie ((PU3MYEeCKHe W MaTeMAaTHYeCKHE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/IaeMOM TeMbI B X0/ TUAJIOTa W/UIH
JMCKYCCHUH, BBICKA3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEITIOKEHHOM 3a/1a4u;

BBICTYIIATh C IPE3EHTALIUEN PE3YIbTAaTOB MIO3HABATEIILHOMN AEATEIBbHOCTH, ITOJTYy4YECHHBIX
CaMOCTOSITEJIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUU XUMHUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIEIOBAHUIO CBOMCTB HM3y4YaeMbIX BEILECTB,
peann3anuy yueOHOro mpoekTa, 1 GOpMyIHUpOBaTH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX
MCCIIEIOBAHMM MyTEM COTJIACOBAHMSI MMO3ULIMHI B X0/I€ 00CYK/I€HUSI U OOMEHAa MHEHUSMHU.

PeryisiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIe 1eHCTBUS:



CaMOCTOATEIbHO MJIAHUPOBATHh U OCYILLECTBISATH CBOKO IMO3HABATENBHYIO AESATEIBHOCTD,
ornpenaensis e€ Leau U 3aJa4i, KOHTPOJIUPOBATh U IO Mepe HEOOXOUMOCTH KOPPEKTHPOBATh
npeajaraéMblii  anropuT™M JACHUCTBUN TPHU BBIMOJHEHUU YUYEOHBIX M MCCIIEIOBATEIBCKUX
3a/1a4, BbIOMpaTh Hanbosiee 3PGEeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUYETOM MOTyUYEeHUSI HOBBIX
3HAHUI O BEIECTBAX U XUMHUYECKUX PEAKLIUSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb JIEATEIIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS MPOTPAaMMBbI MO0 XMMHUU Ha YriyOJEHHOM YpOBHE
Ha YpPOBHE CpeaHEro ooumero oOpa3oBaHHUS BKIIOYAIOT cHenu@uueckue sl ydeOHOro
npenaMera «XUMUS» HaydyHble 3HAaHUS, YMEHUS M CHOCOOBI JEWCTBUH MO OCBOEHHUIO,
MHTEPHpPETAUA U MPEeoOpPa30BAHUIO 3HAHWM, BUABI ACSATEIHHOCTH MO IMOJIYYEHUIO HOBOTO
3HAHUS M MPUMEHEHHUIO 3HAHWUW B PA3IMYHBIX YYEOHBIX CUTYalMsIX, & TAKKE B PEaTbHBIX
KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C XUMUEH. B mporpamme mo XMMHUM NpPEIMETHBIE
pe3yNbTaThI IPEACTABIICHBI 110 TOJAAM U3yYEHHUS.

10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsh» OTPa)karoT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUN: O MECTE M 3HAYCHUM OPraHUYEeCKOM XUMHUU B
CUCTEME €CTECTBEHHbIX HAayK U €€ poJd B OOECIEUYEHWH YCTOWYMBOIO PA3BUTHS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTUYECKOM, HSHEPreTUYeCKOW U MHIIEBOM
0€30IacCHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB
SHEPTrud, B OOECIEUEHUU PAlUOHAIBLHOTO MPHUPOONOIL30BaHUus, B (POpMUpPOBAHUHU
MHUPOBO33pEHUs M OOIEH KyJbTypbl YE€JIOBEKa, a TaKXKe€ DKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO Y PUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpAs BKJIKOYAET: OCHOBOIOJATarollue
MOHSATUS — XUMHUYCCKUH 3JIEMEHT, aTOM, PO M DJIEKTpOHHass o0ojiouka aroma, S-, p-, d-
aTOMHBIC OPOUTAIIA, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUAU3AIUS aTOMHBIX
opOuTaneii, MOH, MOJIEKYJa, BaJICHTHOCTh, YJEKTPOOTPHUIIATEIHHOCTh, CTEIIEHb OKUCICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJSIpPHAs Macca, MOJISIpHBIA OO0BEM, YIJIEPOJHBINA CKEJET,
(hyHKIIMOHATBHAS TPYIINa, paJuKal, CTPYKTypHbIe PopMyIbl (pa3BEPHYTHIC, COKpAIlIEHHBIE,
CKEJIETHBIC), U30MEpHUs CTPYKTypHasi U MPOCTPAHCTBEHHAsS (F€OMETpUYECKasi, ONTUYECKAs),
M30MEpBI, TOMOJIOTUYECKHNA PsJl, TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPOA- U a30TCOAEPKALIIE
OpraHu4ecKue COEJIMHEHHS], MOHOMep, NOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUsS; TEOPHH, 3aKOHbl (mepuoauueckuit 3axoH J[. W.
MeHnpneneeBa, Teopus CTPOEHUsSI OpraHMdyeckux Bemects A. M. byrnepoBa, 3akoH
COXpPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHEHUsSI U MPEBPAILCHUSI SHEPTUU TPU XUMUUYECKUX
peakusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHMUS,
JeXKaluuye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHUX SIBJICHUI;
OPEACTABICHHUS O MEXaHU3MaX XUMUYECKMX  PEakluil, TEePMOAMHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB WM TpYMI
aTOMOB B MOJIEKyJlax (MHAYKTUBHBIA U Me30MepHBI 3¢ ekTsi, opueHTantsl | u Il pona);



(daKkTOIOTUYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJIYYeHUH © 0OE30macHOM
MCIIOJIh30BAaHNY BAKHEUIITUX OPTAHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU IEATETLHOCTH
YeJoBeKa, OOMIMX HAy4YHbIX MPUHIMUIIAX XHWMHYECKOrOo MPOU3BOJACTBA (HA MpUMEpe
IIPOM3BO/ICTBA METaHOJIa, epepaboTKH HEDTH);

c(hOPMHUPOBAHHOCTh yYMCHHWH: BBISBIATH  XapaKTEPHBIC TPHU3HAKK  TIOHSTHH,
YCTaHABJIMBATh X B3aUMOCBSI3b, UCIOIb30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONMUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUJIS COCTaBJICHHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (POPMYJI OPTaHUUECKHUX BEIIECTB;

COCTAaBJIAITh ypPaBHEHUS XMUMHUYECKHX PpEAKIMA U PaCKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIMHA TMOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OajlaHca ATHX pEaKIud, peakiuil MOHHOTO OOMEHa MYTEM COCTAaBJICHHS HUX TOJHBIX H
COKpaIIEHHBIX MOHHBIX YPABHEHUI;

M3TOTaBJIMBATh MOJIENIM MOJICKYJl OpPraHWYECKUX BEIIECTB JIs WUIIOCTPAIUU HUX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

cOPMHUPOBAHHOCTh ~ YMEHMI:  yCTaHAaBIUBATh  MNPUHAMICKHOCTh  HU3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY U CTPOCHUIO K ONpPENeNEHHOMY KJaccCy/Tpyrire
COCIMHEHHM, NaBaTb WM Ha3BaHUS MO cuctemarnyecko HomeHknatype (IUPAC) u
MPUBOJIUTh TPUBUAJIbHBIC Ha3BaHMUS [JI1 OTHACJIBHBIX MPEACTABUTENICH OPraHMYECKUX
BEIIECTB (DTUJICH, AlleTHJICH, TOJIyOJI, TJIMIIEPUH, STUJICHTIUKOIb, (eHo, (popmanbaerus,
aleTalNbJeru, alleTOH, MypaBbHHAsl KHCIIOTA, YKCYCHAsA KUCJIOTa, CTEAPUHOBAsI, OJIEMHOBAS,
MaJbMUTUHOBAS KHUCJIOTHI, TJHWIWH, allaHWH, MalbTo3a, (PpyKTO3a, aHWIMH, IUBUHUI,
M30IIPEH, XJIOPOMNPEH, CTUPOJI U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUSI OMNpPENEATh BUJ XUMUYECKOM CBSI3M B OPTraHUYECKUX
COEeIMHEHUSIX (KOBAJICHTHAsI U MOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOHAS CBA3D);

c(hOpPMHUPOBAHHOCTh YMEHUS MMPUMEHATH MOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKUX
BemiecTB A. M. ByTtiiepoBa 1ijist 00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTAB, CTPOCHHUE, (PUIHYECKUE U
XUMUYECKUE CBOMCTBA THUIHMYHBIX MPEJICTABUTEICH PA3IUYHBIX KIACCOB OPraHMYECKUX
BEIIIECTB: QJIKAaHOB, IIMKIJIOAJKAHOB, aJKEHOB, alIKaJHUEHOB, AJIKUHOB, apOMAaTHYECKUX
YTJIEBOJIOPOJIOB, CIIUPTOB, alIbJIETH0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpOB, KUPOB, HUTPOCOCTUHCHUN M aMUHOB, aMUHOKHUCJIOT, O€JIKOB, yIJIeBOJIOB (MOHO-,
M- ¥ TIOJINCAXapUJIOB), UIUTFOCTPUPOBATH FTEHETUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (popMyIT;

c(OPMHUPOBAHHOCTh yMEHHUSI TOATBEPXKIAaTh Ha KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCIMHEHUI OT KPaTHOCTU U TUIIA
KOBAJICHTHOM CBSI3M (G- U T-CBSI3U), B3aUMHOIO BJIMSIHMSI aTOMOB M TPyNN aTOMOB B
MOJIEKYJIaxX;



c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOYHUKU YTIEBOJOPOAHOTO CHIPbS
(HedTb, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI €ro mepepaboTKU U MPAKTHUYECKOE MPUMEHEHHE
POJYKTOB MEPEPadOTKHU;

c(hOpPMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUS — HAONIOIEHUHU, HW3MEPEHUHU, MOJICIHPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHSI TMPUMEHSTh OCHOBHBIE OIEpPalMd  MBICIUTEILHOU
NEeSTEIPHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTU3aIlNI0, BbISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3ed — JJIi WM3Y4YEHHUs CBOMCTB BEIIECTB U XUMUYECKUX
pEaKLNiA;

c()OPMUPOBAHHOCTh YMEHHUM: BBISBIATh B3aMMOCBA3b XUMHUYECKHX 3HAaHUUA C
MOHATUSMUA U TPEACTABICHUSIMHU JPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl OoJiee
OCO3HAHHOTO T[OHMMAaHUsl CYIIHOCTH MATEpUAIBHOTO €IMHCTBA MHUpPA, HCIOJIb30BATh
CUCTEMHBIE 3HAHUS [0 OPraHWYeCKOW XHUMHH Ji1 OOBACHEHHS W NPOTHO3HPOBAHUS
SABJICHUI, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c()OPMHUPOBAHHOCTh YMEHHUW: MPOBOJUTH PACUYETHI MO XUMHUYECKUM (PopMynam U
YpaBHEHUSIM XUMUYECKUX PEAKIIUNA C UCTIOIb30BaHUEM (DU3NUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEILECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHYECKOW (hOpPMyYJbl BEIIECTBA MO HM3BECTHBIM MaCCOBBIM
J0JIIM XUMUYECKUX 3JIEMEHTOB, TPOYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: TMPOrHO3UPOBATH, AHAJIM3UPOBATH M OIEHUBATH C
MO3MITMH DKOJOTHYECKOM Oe30MMacHOCTH TIOCICACTBUS OBITOBOM W IPOM3BOJICTBEHHOM
JESITeIbHOCTH YEJIOBEKa, CBA3aHHON C mepepabOoTKOM BellecTB, UCHOIb30BaTh MOJyUYEHHBIE
3HAHUS JJIs1 IPUHATHSI TPAMOTHBIX PEIICHUI MTPOOJeM B CUTYaIUSX, CBA3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh ~ YMEHUH: CAMOCTOSITEIbHO  IUIAaHUPOBATh U MPOBOJAMTH
XUMUYECKUN JKCIEPUMEHT (IIOJIy4YEHUE M HW3YYEHUE CBOWCTB OPraHWYECKHX BELIECTB,
KAUECTBEHHBIC PEAKIUHU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX
OpraHUYEeCKUX BEIIECTB, pEUICHUE HJKCIEPUMEHTANbHBIX 3aJad4 [0 PACIO3HABAHUIO
OpTraHUYECKHUX BEIIECTB) C COOIIOICHUEM TTPaBHII O€30MaCHOT0 OOpaleHUs C BEIIECTBAMU U
J1a00paToOpHbIM 000pyAOBaHUEM, (POPMYIUPOBATH I1I€JIb KMCCIECIOBAHUS, TMPEIACTABIATh B
paznuyHOil (opme pe3ynbTaThl JIKCICPUMEHTa, AaHAIM3UPOBATh U OICHUBATh HX
JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

cOOJI0/IaTh MpaBUjIa IKOJIOTHYECKU LETECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NEATENBHOCTH B LESX COXPAHEHUs CBOErO 3[0POBbs, OKPY’KAIOIIEH MPUPOJHON cpeabl U
JOCTH)KEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMMACHOCTh TOKCUYECKOTO JIEMCTBUS Ha KUBBIE OPraHU3MBbI ONPEACIIEHHBIX
OpraHUYeCcKUX BEIIECTB, MOHUMAas cMbIci nmokazarens [TK;

aHAIM3UPOBaTh  11€J1IeCO00Pa3HOCTh  NPUMEHEHUS OpPraHMYeCKUMX  BEIEeCTB B
MIPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOUIEHUS PUCK-TT0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEJICHANPABICHHBIA TTOUCK XUMHYECKOU
uH(pOpMAaIMKU B Pa3IMYHbIX UICTOYHUKAX (HAay4yHasl U yueOHO-Hay4yHas JIUTepaTypa, CpeAcTBa



MaccoBoil mH(popmaruu, UHTEpHET M Npyrue), KPUTHIECKA AHAIM3UPOBATh XUMHUYECKYIO
uH(popmaIruio, mepepadaThiBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBHU C TIOCTABIICHHOMN
y4eOHOM 3a1a4eil.
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[Ipenmer
OpraHUYeCcCKOu
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
coenuHeHu A. M.
byrneposa

https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

Pa3nea 2. Yraesogopoasbl

2.1

2.2

2.3

2.4

IIpenenbusie
YTIIEBOAOPOABI —
aJIKaHsbl,
LKJIOATKAHbI

Henpenensaeie
YTIIEBOAOPOABL:
AJIKEHBI,
aJIKaJECHBI,
AJIKAHBI

Apomarnyeckue
YII€BOIOPOABI
(apensr)

[IpuponHbie

HCTOYHUKH

14 1

https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10

https://lesson.academy-content.myschool.edu.ru/lesson/05¢9a929-6741-4d7c-84b5-
0092924683567backUrl=%2F04%2F10

https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10

https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97h8-
983de535c44d?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97h8-
983de535c44d?backUrl=%2F04%2F10

Paznen 3. Kuciopoacoaep:xamue

OpPraHu4eCKue COCINHCHUA

https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-

31 Crouprer. Genon = . C04fad7169412backUrl=962F04%2F 10
KapOoununbHbIe
COCANHCHUA:
AJIIbACTUABI 1

3. KCTOHEL. 21 1 https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-
Kap6onoBeie ch7ae5858b90?backUrl=%2F04%2F10
KHUCJIOTHI.
CrnoxHble 3(UpBHL.
Kupsl

33 VEeBos! 9 https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-

01d2e212d4d0?backUrl=%2F04%2F10
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Pasnen 4. A3orcoaepskamme opra

HUYC€CKHUE COCAMHCHUSA

AMUHEL

https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-

41 = AMHHOKHUCIOTEHI. 12 2 9205f201b73e?backUrl=%2F04%2F10%3Fterm%3D%25D0%25B0%25D0%25BC%25D0%25B8%25D0
benku %25BD%25D1%258B
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Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

51 BBICOKOMOJ'ICKYHSI

PHBIC COCIMHCHUA

6

1

https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acbha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10
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