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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
AKOJIOTHYECKOH JIeATEITHHOCTH.

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).

COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHH.

[IpenmMer W 3HaYeHHE OPraHUYECKOW XHMMHH, HPEICTaBICHHE O MHOroo0paszuu
OpPraHUYECKUX COCIUHEHUN.

DNEeKTPOHHOE CTPOCHHME aTOMa YriepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHHS.
BaneHTHple BO3MOXHOCTM aToma yriepoAa. XHMHYECKas CBA3b B OpPraHUYECKUX
coenmuHeHUsIX. Tumbl THOPUAM3AIMKM AaTOMHBIX oOpOuTaneil yriepona. MexXxaHU3MBI
oOpa3oBaHMsI KOBaJEHTHOM CBsi3U (OOMEHHBIM M  JOHOPHO-aKLUENTOPHBIN). Tumsl
MepeKpbIBaHUSI AaTOMHBIX OopOuTasnel, 6- U m-cBsizu. OauHapHasi, JBOMHAsI U TPOWHAs CBS3b.
Cnoco0Obl pa3pbiBa CBsI3ed B MOJIEKyJaX OpraHuyeckux BemiecTB. [loHaTHE O CBOOOAHOM
paaukaie, Hykjieoduie u d5eKTpoduie.

Teopust cTpoeHusi opraHuueckux coeauHeHuit A.M. byTiepoBa M COBpPEMEHHbIE
IIPEACTABICHUSI O CTPYKTypE€ MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOEHUS OPTraHUYECKHUX
coeMHeHU. MoneKkylsapHble W CTPYKTypHble (QopMynbl. CTpykTypHble (HOPMYJIBI
pPa3IMYHBIX BUJOB: pa3BEPHYTAas, COKpallEHHas, ckeneTHas. M3omepus. Buael mzomepun:
CTPYKTYpHasi, TPOCTPAHCTBEHHAasA. DJIEKTPOHHBIE A(PPEKTHI B MOJIEKYJaX OPraHUYECKUX
COCIMHECHUN (MHYKTUBHBIN U ME30MEPHBIN d((PEKTHI).

[IpencraBienne o  KiIacCUPUKAMM  OpraHmdyeckux  BemecTB. [loHsTtue o
¢dbynkunoHansHOM rpynme. ['omosorus. T'omonoruueckue psnabl.  Cucremarnyeckas
HOMeHKJaTypa oprannyeckux coeanHennit (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIbHBIX
MPEICTaBUTEIIEH.

OcoOenHoctn M Kiaccu(uKamMs — OpraHMYecKux  peakuuid.  OKuCIUTETHHO-
BOCCTAHOBUTEJIBLHBIE PEAKIINY B OPTaHUYECKON XUMUMU.

DKCIEpUMEHTANIbHBIE METOABI U3YUYECHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJICHUE
c oOpa3llaMM OpraHMYeCKMX BEUIECTB W MaTepuajaMd Ha HUX OCHOBE, OINBITHI IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IpPU HArpeBaHuM (IUIaBJI€HUE, OOYIIIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanbl. 'oMonioruueckuit psiji ajgkaHoB, o0ias Gopmyiia, HOMEHKIATypa U U30MEpHsl.
DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKaHOB, SP°-THOpHIM3aIHs
ATOMHBIX OpOUTANICH yraepoa, 6-CBsa3b. Du3ndeckrne CBONCTBA aJTKaHOB.



XHUMHUYECKHUE  CBOMCTBA  AJKAaHOB:  PEAaKUMH  3aMEICHUs,  H30MEPHU3alHH,
JNETHIPUPOBAHMS, UWKIA3ALUK, MHPOJIM3a, KpeKuHra, ropenus. IlpeacraBienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

Huxnoankanel. OOmas dhopmyia, HOMEHKIaTypa U uzomepusi. OCOOCHHOCTH CTPOEHUS
U XUMUYECKUX CBOWCTB MaNbIX (IIUKJIOMPONAH, ITUKIOOyTaH) W OOBIYHBIX (IIMKJIONECHTAH,
[IUKJIOTE€KCaH) UKI0aTKaHoB. CIOCOOBI MOyYeHUS U IPUMEHEHHUE [IUKI0ATKAHOB.

Anxenbl. ['oMonormyeckuid psan alkeHoB, oOm@as QopMyla, HOMEHKJIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, SP>-THOpHIM3AIs
aTOMHBIX OpOHuTaNIell yriaepoaa, 6- U m-CBsi3u. CTPyKTypHas ¥ TeoMeTpudecKas (I[UC-TpaHC-)
n3omMepusi. DuU3WUECKHE  CBOWCTBA  AJIKEHOB. XMMHYECKHME CBOMCTBA:  pEaKIUU
MIPUCOCAUHEHUS], 3aMEIICHUS B (-TI0JIO)KEHUE IPU JABOMHON CBSI3U, MOJUMEPHU3ALUA U
okucnenus. IIpaBwiio MapkoBHHKOBAa. KauecTBEHHbIE peakIMM Ha JBOWHYIO CBS3b.
CrocoObl OJTy4eHHs U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kiaccudukanusa — ankagueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupoganuvle). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOEHUSI M XUMHUYECKHX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. [lonnmepusanus conpsyKEHHBIX TUEHOB.
Crioco0bl MoJTy4eHus: ¥ MPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['oMonormyeckuil psij ajdkuHOB, oOmas QopMmysna, HOMEHKIATypa U
M30MepUs. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alIKUHOB, SP-
ruOpuau3anms aToOMHBIX opOuTaneil yriaepona. @Dusnyeckue CBOWCTBA  AJIKHWHOB.
XHUMHUYECKHE CBOWCTBA: PpEAKUMHU NPUCOCAVHEHUS, [IUMEPU3ALMU W TPUMEPU3ALINH,
OokuCJieHud. KHCIOTHBIE CBOWCTBa aJKUHOB, HMEIOIIUX KOHIIEBYID TPOWHYIO CBS3b.
KadecTBeHHbIE peakliiy Ha TPOUHYIO CBsI3b. CIIOCOOBI MOJYyYEHHS U IPUMEHEHHE aJTKMHOB.

ApomaThueckue YrieBoJIOopoabl (apeHbl). ['oMoylorMueckuil psii apeHoB, o0OIas
dbopMysia, HOMEHKJIaTypa W HU30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJbl OeH30a. dusnyeckre cBoiicTBa apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €ro
TOMOJIOTOB: PEAKIMHU 3aMellleHus] B OEH30JbHOM KOJIbLIE M YIIEBOAOPOJHOM paJuKale,
peakuuu TMPUCOENUHEHMs, OKUCIeHHWEe ToMosioroB Oen3ona. IlpencraBinenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMeCTUTENIE B OCH30JIbHOM KOJIbIIE HA MPUMEPE aNKUIbHBIX
paanKaIoB, KAPOOKCHIBHON, THAPOKCUILHOM, aMHUHO- U HUTPOTPYMIHI, aTOMOB TaJIOTCHOB.
Oco0OeHHOCTH XUMHYECKHX CBOWCTB crtupona. I[lomumepusanus ctupona. CrocoObl
MOJIyYeHUS] U IPUMEHEHHE apOMATUYECKUX YTIIIE€BOI0OPOIOB.

[Tpupoausiii ra3. [lonmytHeie HedTaHbIE ra3bl. HedTh u e€ npoucxoxaenue. KameHHbIi
YToJb U MPOAYKTHI ero nepepadbotku. CrocoObl mepepadoTKu HEPTH: MeperoHka, KPEKUHT
(TepMuYecKHi, KaTamuTHUeCKuii), pudopmunr, nuponus. [IpoaykTsl nepepadboTku HedTH,
WX MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TAIOrE€HIIPOU3BOIHBIX YIIEBOAOPOJAOB. Peakunu 3amenieHus
rajJloreHa Ha THAPOKCOTIpYyNIly, HUTPOTIPyNIy, LHAHOTPYIIy, amMuHorpynmy. [lefictBue Ha
TJIOTEHIPOU3BOIHBIE BOJHOTO W CHOUPTOBOrO pacTtBopa wiEnouyd. Bs3ammopeiicTBue
JUTaJOT€HAJIKaHOB C MATHUEM U LHMHKOM. [IoHSATHE 0 METAINIOOPTaHUYECKUX COEIUHEHUSX.



Hcnonp30BaHne TajgoreHNpOM3BOAHBIX YTIEBOJOPOAOB B OBITY, TEXHMKE M MPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HX IPEBPALICHUI: H3y4CHUE
(U3MYEeCKUX CBOWMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTb), KayeCTBEHHBIX  pPEaAKIUN
YIJEBOJIOPOAOB PAa3MUYHBIX KJaccoB (oOeciBeurnBaHWE OpPOMHOM WM HMOIHOW BOIBI,
pacTBOpa IEpMaHraHaTa KaJMs, B3aUMOJCHCTBUE AalleTHJIEHa C AMMHUAYHBIM PacTBOPOM
okcuna cepedbpa(l)), kauecTBeHHOE OOHApyKeHHUE YIJIepojia U BOAOPOJa B OPraHUYECKUX
BEILIECTBAX, MOJYYEHHE STUJICHA U M3YYEHUE €T0 CBOMCTB, O3HAKOMJIEHUE C KOJUICKIUSMHU
«Hedtp» u «Yromb», ¢ oOpa3naMu IJIaCTMAacC, KaydyKOB W PE3UHBI, MOJIETUPOBAHHE
MOJIEKYJI YTIE€BOAOPOI0OB U FAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudyeckue coeJHHEHUS.

[IpenenvHble OHOATOMHBIE CHUPTHI. CTpPOEHHE MOJIEKYJ (Ha MPUMEPE METAHOJA U
sTaHosia). [omomoruueckuit psg, obOmas QopMyna, HU30MepHUs, HOMEHKJIaTypa W
kiaccuukanua. Pu3nyeckre CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX COUPTOB. BogopoaHbie
CBA3M MEXKIYy MOJIEKYJaMU CIHPTOB. XHWMHUYECKHE CBOMCTBA: pPEAKUUU 3aMElICHUS,
JEeruipaTaluy, OKHUCJIEHHUS, B3aUMOJEUCTBHE C OpPraHUYECKUMU M HEOPraHMYECKUMU
kucinoramu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHUPTHL. JlelicTBME 3TaHONa M
METaHOJIa Ha OpraHu3M 4esioBeka. CrocoObl TMOJYYEHHS W MPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB.

[Ipocteie >¢upsl, HOMeHKIaTypa u uzomepus. OcobeHHOCTH (UBUYECKUX U
XMMHUYECKUX CBOUCTB.

MHOroaToMHbI€ COUPTHI — ITUJIEHTJIUKOJb U TIUUEpUH. PU3MUECKUE U XUMHUYECKUE
CBONMCTBA: pEaKIUU 3aMEILCHHS, B3aUMOJECHUCTBUE C OPraHUYECKUMU U HEOPTraHUYECKUMH
KHCJIOTaMHM, KayeCTBEHHAas peaklMss Ha MHOroaroMHele crnupThl. [lpeacrtaBienue o
MEXaHU3ME pEeaKUUi HYKICOPWIbHOro 3aMelleHus. JlelicTBUE Ha OpraHu3M 4YeJOBeKa.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BJIMSHUE THUIPOKCOTPYIIBI U OCH30JBHOTO
anpa. Pusnueckue cBoiicTBa (eHoma. OCOOEHHOCTM XUMHUYECKHX CBOWCTB (peHoJIa.
KauectBennnie peakuun Ha ¢eHos. TokcuyHocTh @eHosa. CrnocoObl MONy4YeHUS U
npumeHeHue ¢penona. GenondopmanbaeruaHas cMoia.

KapOoHwnbHble COEIUHEHUS — aIbJETHABl M KETOHBI. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON TPyNmbl. ['OMoOIOTHYECKHE PSbl albJACTUI0B U KETOHOB, 00mas dhopmyra,
n3oMepusa U HOMEHKIaTypa. DuU3nyeckne CBOMCTBA aJbACTHUIAOB U KETOHOB. XHUMHUUYECKHUE
CBOMCTBa albJETUJOB M KETOHOB: peakuuud mpucoenuHeHusd. OKHCIEHHE abAeTruI0B,
KaueCTBCHHBIC PEAKIIMU Ha anbAerubl. CocoObl OIYYCHUS M PUMEHEHHUE alIbJETHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeieabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUS MOJEKYJI
KapOOHOBBIX KucHOT. M3omepust 1 HoMeHknarypa. dusnyeckue cBOWCTBa OJJHOOCHOBHBIX
npenenbHbIX KapOOHOBBIX KUCIOT. BOAOpOJHBIE CBSI3M MEXIYy MOJEKYJIaMH KapOOHOBBIX
KHUCJIOT. XMMHUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKIHs dTepUDUKAIINHN, PEAKITUH C
Y4acTHEM YIJIEBOJOPOTHOTO panukana. OCcoOCHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.
[loHsiTue 0 TPOU3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue



KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB HEMPEEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX
KHUCIIOT, TUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHCIOT. llpenctaBuTenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAsl, NAJIbMUTUHOBAS, OJIEUHOBAsS, JUHO/IE8AS, TUHONCHOBAS
KUCI0ThL. CriocoObl MOJIy4eHHs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusie d¢upsl. ['omomormyeckuit psan, oOmas ¢opmyna, H30OMepUs U
HOMEHKJIaTypa. PU3NYeCKne U XMMHMYECKHE CBOMCTBA: TMIPOJIA3 B KUCJIOW M IIEIOYHOMU
cpezne.

Kupsl. Ctpoenue, puznueckue U XUMUYECKUE CBOMCTBA )KUPOB: THIPOJIN3 B KUCION U
menouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPXKALIUX OCTATKU HENPEAEIbHBIX
AKUPHBIX KUCTOT. JKupel B mpupoie.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JCHCTBHE.

OOmiasi xapakTepucTuka yriaeBonoB. Knaccudukanus yriaeBonoB (MOHO-, AM- U
nosimcaxapuibl). MoHocaxapu/pl: II1I0K03a, GPYyKTO3a, rajlakTo3a, pubo3a, 1e30Kcupuodosa.
@u3nueckue CBOMCTBA M HaxoxkzaeHue B npupone. dorocuHTe3. XMMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEaKIMM C YYacTHEM CHUPTOBBIX W aNbJETMJHOM TpPYII, CIUPTOBOE U
MOJIOYHOKHUCHOE OpoxeHue. llpumeHeHue riatoKo3bl, €€ 3HAYEHHE B KU3HEAESITEIbHOCTH
opranuszma. Jlucaxapuipl: caxapo3a, MaJbTO3a M JIAKTO3a. BoccraHaBiMBaromve Hu
HEBOCCTaHAaBIIMBAKOIIME aucaxapuipl. ['uaponns nucaxapunos. HaxoxzaeHue B npupone u
npumeHeHue. [lomucaxapuapl: KpaxMai, IIIMKOreH U 1eunono3a. CTpoeHne MakpoMOJIEKYJ
Kpaxmayia, TJIMKOreHa M 1Leiutofo3bl. dusmdyeckne CBOWCTBA KpaxMaja M LEJUTIOJIO3bI.
XHUMHYECKHUE CBOMCTBA Kpaxmaja: THAPOJIN3, KAYECTBEHHAS PEeakUus ¢ HOA0M. XUMHUUYECKHUE
CBOMCTBA IEJUIIOJO3bl: TUAPONN3, TodydyeHue 5¢upoB 1nemwtono3sl. Ilonstue o006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIEIK).

DKcnepruMeHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U MX MPEBPALIEHUIN: paCTBOPUMOCTD
pPa3IMYHBIX COUPTOB B BOJE, B3aUMOJICUCTBUE 3TAaHONA C HATPHEM, OKUCIEHUE 3THIIOBOTO
CupTa B albJEry] HAa PacKaJEéHHOM MEIHOM IPOBOJIOKE, OKHCIEHHE 3THUJIOBOIO CIUpTa
AUXPOMATOM Kajusi (BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHATIOB), KAU€CTBEHHBIE PEaKLUU
Ha anpjeruabl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peaxuus
rimiepuHa ¢ rugapokcuaoM Mmenu(ll), xumuyueckue cBoiicTBa pacTBopa YKCYCHOM KHUCIOTHI,
B3aMMO/ICHCTBUE PacTBOpa IJIIOKO3bI ¢ ruapokcuioM meau(ll), B3aumosneiicTBrue kpaxmana ¢
MOJIOM, pelIeHHE OJKCIEPUMEHTAIbHBIX 3afad 1o TemaMm «CrnupTel U (EHOJIBI,
«Kap6oHoBbie KUcIIOThI. CI0KHBIC YPUPHD».

A3oTcoep:kalue OpraHnyecKue coenHeHus .

AMUHBI — OpraHMuYecKhe MpPOM3BOJIHbIE amMmuaka. Kiaccudpukanuss amMHHOB:
anidarryeckue M apoMaTHYeCKue; MEepBUYHbIE, BTOpPUYHBIE U TpeTuuyHble. CTpoeHue
MoJIeKyl, ofmas ¢opMmyna, H30MEpHUs, HOMEHKJIAaTypa H (U3HUYECKUe CBOWCTBA.
XUMHYECKOe CBOWCTBA anv(aTUISCKUX aMHUHOB. OCHOBHBIC CBOWCTBA, AJIKWUIMPOBAHUE,
B3aMMOJICHCTBHE NIEPBUYHBIX AMUHOB C a30TUCTON KUCI0TON. COMM aJIKWIIAMMOHHS.

AHUIIMH — TIPEICTAaBUTENb AMUHOB apoMaTU4ecKoro psana. CTpoeHHe aHWIMHA.
B3aumHoe BnMsHHME TpYII aTOMOB B MOJeKyjle aHuiauHa. OCOOEHHOCTH XUMHYECKHX
cBoiicTB annnuHa. KauecTBeHHbIe peakiiny Ha aHuiInH. CocoO0bl MOJTydYeHus U IPUMEHEHHE
anndarnyeckux aMuHoOB. [lodydeHure aHnIMHA U3 HUTPOOEH3071a.



Amunokuciotel. Homenkimarypa u uzomepusi. OTaenbHble MPEACTABUTENH  O-
AMUHOKMCIIOT: TJUIUH, ajaHuH. Ousndeckue CBOMCTBA aAMHUHOKHUCIOT. XHUMHYECKUE
CBOMCTBA aMMHOKHCJIOT KaKk aM(OTEPHBIX OpPraHMYECKUX COCTUHCHHUM, PpPEeaKIus
NOJIMKOHJIEHCAIINKM, oOpa3oBaHWE  TENTHIHOW  CBSI3M.  bHojoruueckoe  3HAYCHHE
aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 TIETITH/IOB.

benku kak nmpupoansie nosumepsl. [lepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
0eKOB. XUMHYECKUE CBOMCTBA OEJIKOB: TMJAPOJIM3, JACHATypalus, KaueCTBEHHbIC PEaKIMu
Ha OEJIKH.

OKCNEPUMEHTAIbHbIC METOJbI M3YyYE€HHUs BEIIECTB M WX MPEBPAICHUI: PACTBOPEHUE
OelKOB B BOJE, JCHATypamus OCIKOB TpHU HArpeBaHWHW, I[BETHHIE PEAKIMHM Ha OCINKH,
pELICHUE OKCIECPUMEHTAIBHBIX 3aJlad IO TeMaM «A30TCOJCpKAIINE OPTAaHUYECKHUE
COeIMHECHU» U «Pacno3HaBaHUE OPraHUYECKUX COCIUHECHUI.

BbicOKOMOJIEKY/JISIPHbIE COCIUHCHMS.

OCHOBHBIEC MOHSATHSI XMUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb MOJUMEPU3ALMU, CPEAHSAA MOJIEKYJsApHas macca. OCHOBHBIC

MECTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — IMoJIMMCpH3alus nu
IIOJIMKOHACHCAaI M.

HOHHMepHBIG MaTCpHUaJibl. [InacTmaccel (HOHHBTI/IJIGH, ITOJIUITPOIINJICH,
IMOJIMBUHUJIXJIOPU/, IMOJIMCTHUPOJI, MMOJIMMCTHIIMCTAKPHJIAT, HOJ'II/IKap6OHaTBI,

MOJIMATUIIEHTEpEePTANIAT). Y TUIM3AIUS U IEpepadOTKa MIIACTHKA.

DnactoMepbl: HaTypajbHBbI KaydyK, CHHTETHYECKHME Kaydyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIM, U30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HarypaibHble (XJIONMOK, IIEPCTh, IIEIK), MCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAMPOH U JIABCAH).

[Tomumepsl crnenuanbHOTO HazHayeHHWs (TeJOH, KeBJap, OSJIEKTPOIPOBOISIINE
NOJIMMEPBI, OopasaraeMble OJIUMEPHI).

DKcrepuMEeHTalIbHbIE METO/bI U3yUEHUsl BEUIECTB M UX MPEBpAIlCHUN: 03HAKOMIICHHE
c oOpaslaMu TPHUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KaydyKOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue M1acTMacc U BOJOKOH.

PacuéTHrble 3amaumn.

Haxoxnenue MoJekyasspHOW (QOpMyJbl OPraHUYECKOTO COEIMHEHHUS 10 MacCOBBIM
JO0JISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJACHHE MOJIEKYJISIpHONH (HOpMyIbl
OpraHUYeCcKOro COequHEHUs Mo Macce (00BEMY) NPOAYKTOB CrOpaHMs, MO KOJUYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WIM UCXOIHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (hOpMYJIbI OPraHMUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUECKHX CBOWCTB MJTU
CHIOCOO0OB TOJyYeHUs!, OIMpeNeJeHHE OJU BBIXOJAa MPOAYKTAa PEAKIUH OT TEOPETUUYECKU
BO3MOYKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXNpeaMeTHbIX CBA3€H IPU U3yuyeHUU oprannyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHSITUIA, TIPUHATHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATHUSA: SIBJICHUE, HAYyYHbIN (akT, runoresa, TEOpHs,
3aKOH, aHaJN3, CUHTE3, Kiaccu(pukauus, HaOIOACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEb,
MOJICITUPOBaHHE.

@dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNa, DHEPTeTHUYECKUi
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKUE BETUUHHBI,
€/IMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buomnorus: KJEeTKa,  OpraHu3M,  OJKOcuUcTema,  Ouocdepa,  MeTabOIU3M,
HACIIEICTBEHHOCTh, aBTOTPOQHBII U TeTepoTpO]HBIN TUI TUTaHUs, OpokeHHe, (HOTOCUHTE3,
IbIXaHue, OCJIKU, YTIIEBOIbI, )KHUPBI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mosne3Hple UCKOMAaEMbI€, TOILUIUBO.

TexHomorus: mNHUIIEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO MHUTAHUS, MOIOIINE
CpEICTBA, MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

I[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHKU HA
YIJIYBJIIEHHOM YPOBHE CPEHEI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHUMHS» Ha YPOBHE CPEAHEro OO0IIero o0pa3oBaHHUs
BBIICJICHBl  CIEAYIOLIUE  COCTaBIIOLIME: OCO3HAHHME OOYYAIOIIMMHCS  POCCUICKOU
IPAKJAHCKOM HJEHTUYHOCTH; TOTOBHOCTbH K CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOONPEIEIICHNIO; HAJWYME€ MOTHUBAMM K OOY4YEHMIO; TOTOBHOCTh U CIOCOOHOCTh
oOy4JaronMxcsi PyKOBOJCTBOBATHCS NPHUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMH
MOBEJCHUS; HAJIMYME NPABOCO3HAHMS, 3KOJOTMYECKOW KYJIbTYPhI, CIIOCOOHOCTh CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE ~ pe3yJbTaThl OCBOCHHSI npeaMeTa «XHUMHUA» OTpa)<aroT
c(OpPMUPOBAHHOCTH ONBITA MO3HABATEILHON U MPAKTUUYECKOM NEATEIBHOCTH 00YYarOIIUXCs
B IIPOLIECCE pealn3alli 00pa30BaTEIbHOMN €SI TEIBHOCTH.

JIM4HOCTHBIE ~ pe3yJbTaThl OCBOCHHSI npeaMeTa «XuMUs» OTPaXKaroT
c(OpPMUPOBAHHOCTH ONBITA MO3HABATEILHON U MPAKTUUYECKOM NEATEIBHOCTH 00Y4arOIIUXCs
B IIPOLIECCE peann3aliy 00pa3oBaTeIbHON A€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpasKIaHCKOTr0 BOCIMTAHMA!

OCO3HaHUs OOYy4YalOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX TMpaB U 0OSA3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

IIPEACTABICHHUS] O COLMAJIBHBIX HOPMax M IMPAaBHJIAX MEXIMYHOCTHBIX OTHOLIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESITEIBHOCTH IPU CO3JaHUU Y4eOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX M IO3HABATEJIbHBIX 3aJay, BBINOJIHEHMH XHUMHUYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YU€OHOM NESTENbHOCTH;



2) NaTPUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOIO OTHOLIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTE€YECTBEHHOM
XUMUHU;

yBaKEHUSI K MPOLIECCY TBOpPUECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPUIIOKECHHUS
XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh PEe3YyJbTaT JJIUTEIbHBIX HAOIIOJCHUH,
KPOIOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M II03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TMOCIEAYIOIMIEM aHAM3e
uH(pOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyalliHd, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE W IMOCTYNKHA CBOMX TOBAPUUIIEH C TMO3MILIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIECTBUNA MOCTYIIKOB,;

4) popmupoBaHUs KYJIbTYPbI 310POBb:

NOHMMAHUS LIEHHOCTEW 30pOBOrO M Oe30macHoro obpasa KHW3HHM, HEOOXOJIUMOCTU
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJIFoIcHUS MPaBUJI 0€30MaCHOT0 OOpaIleHUs C BEleCTBaMU B OBITY, TOBCEIHEBHOM
KU3HU, B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAHUS IEHHOCTH TMPaBUJl HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 3[0POBBIO U )KU3HH JIFO/IEH;

OCO3HaHMS TOCJICCTBUN U HETPUATUS BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS aJIKOTOJIA,
HAapKOTUKOB, KypEeHHUs);

5) Tpy10BOIr0 BOCIUTAHUS

KOMMYHUKATUBHON KOMIETEHTHOCTH B Yy4e€OHO-MCCIEIOBATEIbCKON JESITEIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTHE B pEUICHUU MNPAKTUYECKUX 3a/ad COLUAIBbHON
HaIpaBJIEHHOCTH (B paMKaX CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO MPOoQeccuil pa3inyHOro poja, B TOM YKCIIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U PE3yIbTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUMBHUIYAJIbHOW TPAECKTOPUU OOpa3oBaHUS,
Oynymieit mpodeccun U peaau3aluu  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4€TOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:

HKOJIOTMYECKH  1I€JIECOOOpPAa3HOTO  OTHOIIEHHS K MPUPOAEC KaK  HCTOYHHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

NOHUMaHUsl  TJIOOATBHOIO  XapakTepa  AKOJOTMYECKUX  NpoOsieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BAaHUS JOCTIDKCHHM XUMHH JUIsI  PEIICHUS
BOIIPOCOB PAILIMOHAIILHOTO MPUPOOTOIb30BaAHNUS;



AKTUBHOI'O HENIPUATHS NEUCTBUN, IPUHOCAIIMX BPEA OKPYXKAIOLIEH IPUPOIHON Cpene,
YMEHHUS IIPOTHO3UPOBATh HEOJIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
PEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPAILATh UX;

HAJIM4YMs Pa3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, YKOJIOTMYECKON KYJBTYpBI, OIBITA
NEATEIIBHOCTH DKOJOTMYECKOM HANPABICHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTHCSI HMHU B
MO3HABATENbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO NPOTUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd H
0OIIECTBEHHON IPAKTUKH;

MOHUMAaHUs CIEeUU(PUKA XMMUU KakK HAyKH, OCO3HaHHUs €€ poiau B (POpMUPOBAHHUU
palOHAJIbHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUM LEJIOCTHOTO IMpEJICTaBICHUs 00
OKPYXAIoIllEeM MHpE KaK O E€AUHCTBE IPUPOABI M YEIOBEKA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEXKJIEHHOCTU B 0COOOW 3HAYMMOCTU XMMHH I COBPEMEHHOW LMBHIM3AIMHU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, B PELIEHUH TJI00AIbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHS YEIOBEUYECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBONM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHUH
MEJUIMHBI, 00ECTIEUEHUN YCIOBUN YCIIEIIHOTO TPYAa U KOJIOTMYECKU KOM(POPTHOMN KU3HU
Ka)K10T0 4YJeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IOHMMaHHsA CYIIHOCTH METOAOB IIO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
IUIs aHalin3a M OOBSCHEHUS SBICHUN OKPYXKAIOLIETO0 MHUpa W MPOUCXOIALIMX B HEM
M3MEHEHUH, YMEHUs JejlaTh 0O0OCHOBAHHBIE 3aKJIOYEHHUSI HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS Ul peIICHUs
po0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpEeCca K MO3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOpa3oBaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTIIMU;

WHTEepeca K OCOOCHHOCTSM TpyJa B pasIW4HBIX cdepax mnpodheccHoHaTbLHOM
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMEBI 110 XUMHUHU Ha YPOBHE CPEIHETO
o01iero 00pa3oBaHmsI BKIIOYAIOT:

3HAYUMBIC JIUIsi POPMHUPOBAHUS MHPOBO33PCHHS 00YUAIOIMIUXCS MEXIUCIUTIIHHAPHBIC
(MexnpeaMeTHbIe) OOIICHAYYHBIC MOHSITHS, OTPAKAIOUIME IIETOCTHOCTh HAYYHOH KapTHHBI
MHpa M Crelu(UKy METOIO0B MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (Marepws,
BCIICCTBO, HEPIHs, SBJICHHE, MPOIECC, CUCTeMa, HAydHbIA (aKT, MPUHIUI, THUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

YHUBEpCAIbHBIC  y4eOHBbIC  JCHCTBUSA  (ITO3HABATCIbHBIC, KOMMYHHKATHBHEIC,
peryJIsaTUBHBIC), oOecreunBamoImue (HOpMUPOBaHHE (YHKIMOHAIBHOW TPAaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouXcs;

CIIOCOOHOCTh ~ OOYYalolIMXCSl  HMCIOJIb30BaTh OCBOEHHBIE  MEXJIUCHUILUIMHAPHBIE,
MHUPOBO33PCHUYCCKINE 3HAHHWS W yYHUBEPCAIbHBIC y4eOHBbIC ICHCTBHS B ITO3HABATEIHLHON H
COIMAJIBHOM TTPaKTHKE.

MeranpeMETHBIC PE3yJbTaThl OTPaKalOT OBJIAJICHUE YHHBEPCAIBHBIMU YYCOHBIMH
MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpPEACTATh LM JIeITEILHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU HMX JTOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TOCTABICHHBIMU IEJISIMU;

HCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACISIThH
XapakTepHbIE TMPU3HAKU TOHATUM W YCTaHABIMBATH MX B3aUMOCBS3b, MCIOJIH30BAThH
COOTBETCTBYIOIIHE TOHATHUS JIJIs1 0OBSICHEHUS OTIASIbHBIX ()aKTOB M SIBJICHUIA;

BBIOMpaTh OCHOBAHUS M KPUTEPUHM ISl KIACCU(DHUKAIMK BEIISCTB W XUMHYECKHUX
pEaKLN;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PpaCCYX JEHUS (MHIYKTUBHBIC, JCAYKTHUBHbIC, IO AaHAJOTHH),
BBISIBJIATH  3aKOHOMEPHOCTM W IPOTHUBOPEUHS] B  pacCMaTpUBAEMbIX  SIBICHUSX,
(hopMYyJIMPOBaTh BHIBOJBI M 3aKITFOUCHUS;

MIPUMEHSTH B MPOILIECCE MO3HAHUS UCTIOJIB3YEMbIE B XUMUU CUMBOJIMUECKUE (3HAKOBBIE)
MOJIEH, MPeoOpa30BbIBATh MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI)
JJIeMEeHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMUYECKONW PEaKIMU — TMPHU PEIICHUU
y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUYECKUX 3a/1ad, MPUMCHITh Ha3BaHHBIC MOJIEIBHBIE
MPEACTABIICHUS] JI1 BBISIBJICHUS XapaKTEPHbIX NPU3HAKOB U3YYAaE€MbIX BEIIECTB W
XAMUYECKUX PEAKIIUAM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1€ CTBUA:

BJIaJIETh OCHOBAMU METOJ0B HAYYHOT0 NTO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUN;

dbopMyIUpOBaTh €M WU 3a7a4d HCCIEJOBAHUS, HCIOJIB30BaTh IOCTABJICHHBIC U
CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOIMPOCHI B KAa4eCTBE HHCTPYMEHTA IO3HAHUS H
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO MPOBEPKE MPABWIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIaJICTh HABBIKAMHU CaMOCTOSTENIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHHsS HaOIIOgaTh 3a  XOJOM  TIpOIlecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTar, GopMyaupoBaTh OOOOIIEHHUS U BBIBOIBI



OTHOCHUTENIFHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAHUS, COCTaBISATH OOOCHOBAaHHBIN
OTY€T O IpoieNaHHOW paboTe;

npuoOpeTaTh OMNBIT YYEHHUUECKOH HCCIIEN0BATENbCKOM U IMPOEKTHOH JAESITEIbHOCTH,
IPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY MOHUCKY METOAOB pPELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B PA3NUYHBIX MCTOYHMKAX HHGMOpMauuu (Hay4HO-TIOMYJISIpHAS
JAUTEepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHAJIM3UPOBaTh MH(OpPMALMIO PA3IUYHBIX BHJIOB U (POPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHBOPEUYUBOCTH;

(GbopMyIMpOBaTh 3alpOChl U MPUMEHSTH Pa3IUYHbIE METOJbI MPHU MOUCKE U 0TOOpE
uH(pOopMaLuu, HEOOXOAUMOH /1JIsl BBIOJIHEHUS YUE€OHBIX 3aa4 ONpeAeTIEHHOTO TUIIA;

pUOOpPETaTh OMBIT UCIOJIb30BaHUSI UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHM
Y Pa3JIMYHbBIX OUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMAJIbHYI0 (QOpMYy MpEACTaBICHUS HHPOPMALMU
(cxemsl, rpauKy, TUarpaMmbl, TaOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBI fA3BIK B KAdeCTBE CpPEIACTBAa IMpH paboTe € XUMHUYECKOU
uHboOpMalLuel: MPUMEHITh MEXIpEAMETHbIe ((PU3MUEeCKHe M MaTeMaTU4YeCKUe) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY>K/1a€MOii TEMBI B X0OJI€ AUAJIOTa W/WIN
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYITUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIHHO
BBINOJIHEHUA MPEIJIOKEHHOHN 3a/1a4H;

BBICTYNATh C MPE3EHTALIMEN PE3YJIBTATOB ITI03HABATEIBHOU AEATEIBHOCTH, MOJTYYEHHBIX
CaMOCTOSITETbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU BBINOJHEHHUH XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOH pPabOThl MO MCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB,
peanu3anuy yueOHOTO MpoeKTa, U (HOPMYIUPOBATH BBIBOJIBI 1O PE3yJIbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM IMMyTEM COTIIACOBAHUS TTO3UIIMN B X0J1€ 00CYX)ICHHUS 1 OOMEHAa MHCHUSIMH.

PeryisiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO MMO3HABATEIBHYIO IE€ATEIHHOCTD,
orpenenss e€ eIy U 3a/1a4i, KOHTPOJIUPOBATh U 10 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
HpeasiaraéMblii  aITOPUTM JACUCTBUI TNPH BBINIOJHEHUU YYEOHBIX M HCCIEIOBATEIbCKUX
3aja4, BIOMpaTh Haubosee 3pPEeKTUBHBIN CIOCO0 WX PELICHHs C YYETOM MOITYYSHHUS HOBBIX
3HAaHUU O BEIIECTBAX U XMMHUYECKUX PEaKIIUAX;



OCYILECTBJISATh CAMOKOHTPOJIb AEATEIIBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS MPOTPAaMMBbI MO0 XMMHUU Ha YriyOJEHHOM YpOBHE
Ha YpOBHE CpeAHero ooOiiero o0pa3oBaHUs BKJIIOYAIOT clenuPUUecKue sl y4yeOHOro
npeaMera «XuMHUS» HayyHble 3HAHUS, YMEHHUS U CHOCOOBI JEWCTBHI IO OCBOCHUIO,
MHTEPIpPETAlMd U MPpeoOpa30BaHUIO 3HAHUN, BHUJIBI JCSITEIILHOCTU IO MOJYYEHHIO HOBOTO
3HAaHUA W TPUMEHEHUIO 3HAHWUN B Pa3IMYHBIX YUYEOHBIX CHUTYaIUsX, a TaKKE B pPeabHBIX
KU3HEHHBIX CHTyalUsX, CBSI3aHHBIX C XUMHUEH. B mporpamme mo XMMHUHM NpPEIMETHBIE
pe3yAbTaThl MPEACTABIICHBI IO TOAAM U3yUYCHHS.

10 KUIACC

IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHndeckast XUMHsD> OTPaKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O MECTe M 3HAYEHMHM OpPraHUYeCKOH XHMMHUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ pojlu B 00ECIEeYEeHUH YCTOWYMBOTO DPA3BUTHUS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTUYECKOM, HSHEPreTUYECKOW U MHIIEBOM
0€30IacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHUKOB
SHEPruM, B OOECHNEYEHUH PALUOHAJIBHOTO MPUPOIOIOIb30BAHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UE€IOBEKa, a TaKXKe HKOJIOTHYECKH OOOCHOBAHHOI'O
OTHOILIEHUS K CBOEMY 30POBbIO U IPUPOJHOU CpPELE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHMM, KOTOpAs BKJIKOYAET: OCHOBOIOJArarollue
MIOHATUSI — XUMHUYCCKUH JJIEMEHT, aTOM, PO M DIIEKTpOHHast o0ojiouka aroma, S-, p-, d-
aTOMHBIC OpOUTAIIM, OCHOBHOE U BO30YXIAEHHOE COCTOSIHUS aTOMa, THOPUAU3AIUs ATOMHBIX
opbuTaneii, HOH, MOJIEKYJa, BaJEHTHOCTb, JIEKTPOOTPHULIATEILHOCTb, CTEIIEHb OKHCIEHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJSIPHAsT Macca, MOJISIpHBIM OO0BEM, YIJIEPOJHBINA CKEJET,
(yHKUMOHANIbHAS TPyNNa, paguKall, CTPYKTYpHbIe POpMyIibl (pa3BEPHYTHIE, COKPALLEHHBIE,
CKEJIETHBIE), U30MEPUSI CTPYKTYpHAsi M MPOCTPAHCTBEHHAs (reoMeTpUyecKas, ONTHYECKas),
MU30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAIIUE
OpraHUYEeCKue COCIMHEHN, MOHOMED, IIOJINMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHUsS; TEOPHH, 3aKOHbl (mepuoanueckuit 3axoH J[. W.
MengeneeBa, TeOpusi CTPOCHMsI OpraHmueckux BemectB A. M. byrtiepoBa, 3akoH
COXpPAaHEHMS MACChl BEILIECTB, 3aKOH COXPAHEHHUsI U NPEBPALLECHUSA SHEPTUN IIPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXaluye B OCHOBE NMOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHUX SIBJICHU;
MPEACTABICHUS] O MEXaHU3Max XUMHUYECKMX PEaKuud, TEPMOJUHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTSAX MX MPOTEKaHWs, O B3aUMHOM BIIUSIHUM aTOMOB W TPYIII
aTOMOB B MOJIEKyJax (MHAYKTUBHBIA U Me30MepHBI 3 dekTsi, opueHTantsl | u Il pona);
(dakToNOrnYecKue CBEIEHUS O CBOMCTBaX, COCTaBe, TOJYYEeHMHM U 0OE€30MacHOM
MCIIOJIb30BAaHUU BAKHEHUIIUX OPTaHUYECKHUX BEIIECTB B ObITY U MPAKTHYECKOU JIEATETbHOCTH
YelioBeKa, OOMIMX HAy4YHbIX MPUHIMIIAX XHWMHUYECKOrOo MPOU3BOJACTBA (HA MpUMEpe
MPOM3BOJICTBA METAHOJIA, IEPePabOTKU HEPTH);



c(hOPMHUPOBAHHOCTh yYMEHHWH: BBISBISATH  XapaKTEPHbIC MPHU3HAKK  TIOHSTHH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUHU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIA COCTAaBJIEHUS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX ) (POPMYIT OpraHUYECKHIX BEIIECTB;

COCTAaBJISITh YPAaBHEHMS XHMHUYECKHMX pEaKIUil M PpPaCKpbIBaTh MX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO
OajlaHca ATHX pEaKUWd, peakiuii MOHHOTO OOMEHa MYTEM COCTAaBJICHHS WX TMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHEHUM;

M3rOTaBIMBAaTh MOJEIH MOJIEKYJ] OPraHUYEeCKUX BEIIECTB I WIUIIOCTPAlUU HUX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOPMHPOBAHHOCTh ~ YMEHMI:  yCTaHaBIUBATh  MNPUHAMICKHOCTh  HU3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTAaBYy U CTPOEHUIO K ONpPENEIEHHOMY KJaccy/Trpyrie
COCIMHEHHM, NaBaTb WM Ha3BaHUS MO cuctemarndecko HomeHknatype (IUPAC) u
NPUBOIUTh TPHUBHAIBHBIE Ha3BaHUS [UJIsI OTICIBHBIX MPEICTABUTENCH OpPraHUYeCKUX
BEIIECTB (ATUJICH, alleTHJICH, TOJIyOJI, TJIMIIEPUH, STUJICHIIUKOIb, (eHo, (popMaabaerus,
aneTanbAeTu]l, alleTOH, MypaBbUHAsI KMCJIOTa, YKCYCHas KHCIIOTa, CTeapUHOBAsI, OJICMHOBAS,
MaJbMUTUHOBAsA KHUCJIOTHI, TJIMLUWH, ajlaHWH, MajbTo3a, (PpyKTO3a, aHWIMH, IWBUHUI,
M30IIPEH, XJIOPOMNPEH, CTUPOJI U IpYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPENETSATh BHUJ XUMHUYECKON CBSI3M B OPraHUYECKUX
COEIMHEHUX (KOBAJICHTHAsl U HOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHATDH MOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKUX
BemecTB A. M. ByTiiepoBa 1ijist 00BbsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOECHUS;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3HUECKHE U
XUMUYECKUE CBOMCTBA THUIUYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX
BEILIECTB: QJIKAHOB, IMKIOAIKAHOB, aJKEHOB, aJIKaJIUCHOB, AaJKMHOB, apOMAaTUYECKUX
YTIE€BOJOPOIOB, CIIUPTOB, aJbACTUI0OB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpOB, KUPOB, HUTPOCOECTUHEHUN U aMUHOB, aMUHOKHCIIOT, O€IKOB, YIJIEBOJIOB (MOHO-,
T~ U TIOJIMCaxXapu0B), WLUTFOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXIY HUMHU yYPAaBHCHHSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpPMHUPOBAHHOCTh YMEHHS TOATBEPXKIAATh Ha KOHKPETHBIX MpHUMeEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUI OT KPaTHOCTU U TUIA
KOBAQJICHTHON CBS3U (O- W T-CBSI3M), B3aMMHOTO BJIMSHUS aTOMOB W TPYNI aTOMOB B
MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh HCTOYHUKU YTIEBOJOPOAHOTO CHIPbS
(HedTh, IPUPOJHBIN Ta3, YroJib), CIOCOOBI €ro mepepaboTKH U MPAKTUIECKOE MPUMEHEHHUE
POJIYKTOB MEPEPadOTKHU;

c(OpPMUPOBAHHOCTH BIIAJICHUSI CHUCTEMOH 3HAHUN O €CTECTBEHHO-HAYyYHBIX METOJaX
MO3HAHUS — HAONIOIEHUHU, H3MEPEHUHU, MOJEIMPOBAHUM, SKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) M YMEHUSI IPUMEHSATh 3TU 3HAHMUS;



c(OPMHUPOBAHHOCTh YMEHHSI TMPUMEHSTh OCHOBHBIE OIEPAIlMd  MBICIUTEIHLHOM
NEeSTETPHOCTH — aHAJIU3 W CHUHTE3, CpPaBHEHHE, 0000IICHNE, CHCTEMATHU3aIlNI0, BBISBICHUE
MPUYMHHO-CJICACTBECHHBIX CBSA3CH — I HW3Yy4YEHUS CBOMCTB BEHIECTB M XHWMHUYECKUX
peaxkiuu;

c(OPMHUPOBAHHOCTh YMEHHWMW: BBISABIATh B3aWMOCBS3b XWMHUYECKHX 3HAHUHA C
MOHATUSAMUA W TPEACTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl OoJiee
OCO3HAHHOI'O TIOHMMAHMSI CYIIHOCTH MAaTEpUAJIbHOTO €JWHCTBA MHpa, HCIOJIb30BaTh
CUCTEMHBIC 3HAHUSA II0 OPraHUYECKOW XHMHUHU IS OOBSICHEHHS U IPOTHO3UPOBAHUS
SIBJICHHWM, UMEIOLIIUX €CTECTBEHHO-HAYUYHYIO TPUPOAY;

c(hOPMHUPOBAHHOCTh YMEHHU: TPOBOIUTH PACUYETBI MO XUMHYECKUM GopMynaMm u
YpPaBHEHUSIM XUMHYECKUX PEAKIUN C UCIOJIb30BAHUEM (PU3MUECKUX BEJIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (hOPMYJIbl BEIIECTBA MO H3BECTHBIM MAaCCOBBIM
JIOJISIM XUMUYECKHUX 2JIEMEHTOB, MPOJYKTaM CTOpaHus, IJIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, aHAJIW3UPOBATh W OICHUBATh C
MO3ULUNA HKOJOTMYECKOM O€30MacCHOCTH IOCHENCTBUS OBITOBOM U IMPOU3BOJCTBEHHOMN
JIESITEILHOCTH YE€JIOBEKa, CBA3AHHOM C mepepaOdOTKON BEIIECTB, UCIIOIL30BATh MOJYYCHHBIC
3HAHUS IJIs1 IPUHSATHUS TPAMOTHBIX PEIICHUM MPOOJIeM B CUTYaIUsIX, CBI3AHHBIX C XUMUCH;

chOpPMHUPOBAHHOCTh ~ YMEHHUW:  CaMOCTOSITEILHO  IUJITAHUPOBATH UM IPOBOJAUTH
XUMUYECKUN HKCTIEPUMEHT (MOJydYeHUE M H3YyYeHUE CBOMCTB OPraHUYECKUX BEILECTB,
KQueCTBEHHbIC PEAKINHU YIJIEBOAOPOAOB PA3IMYHBIX KIACCOB W KHCIOPOACOJEPHKAIIUX
OpPraHUYECKUX BEILIECTB, PEIICHHE OJKCIEPUMEHTAIbHBIX 33Ja4 10 pPACHO3HABAHUIO
OpraHUYECKHUX BEIIECTB) C COOIIOICHUEM TIPaBIIT O€3011aCHOT0 OOpalieH!s C BEIIeCTBAMHA U
71a00paToOpHbIM 000pyAOBaHUEM, (POPMYIUPOBATH 1I€JIb KMCCIECNOBaHUs, MPEIACTABIATh B
paziuuHoi  (opMe pe3yiabTaThl JKCIEPUMEHTA, AaHaJu3UpoBaTh U OLEHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOJI0/IaTh MpaBUjIa IKOJIOTHYECKU LETECO00Pa3HOTro MOBEACHUS B OBITY U TPYIOBOM
NEATEIbHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3J0POBbsI, OKPYXKAIOIICH MPUPOIHON Cpelbl U
JOCTUKEHUSA €€ YCTOUYMBOTO PA3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEMUCTBUS HA KUBbIE OPraHU3Mbl ONPEICIEHHBIX
OPraHUYECKUX BENIECTB, MOHMMAas cMbIC noka3arens [1/IK;

aHaJM3UPOBaTh  I1€JeCO00pPa3HOCTh  NMPUMEHEHHUS  OPraHUYeCKHUX  BEIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh IEJICHANPABICHHBIH TTOUCK XUMHYECKOU
nH(OpMAIUU B pa3IMYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HAy4YHas JIUTEpaTypa, CPeaCcTBa
MaccoBoil mH(popmaruu, UHTEpHET M Npyrue), KPUTHIECKA AHAIM3UPOBATh XUMHUYECKYIO
uHopManuio, mnepepadarpiBaTh €€ W HMCIOJb30BaTh B COOTBETCTBUU C IOCTaBJICHHOM
y4eOHOM 3a71a4eil.
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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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