MUHUCTEPCTBO NNPOCBEIEHUS POCCUIHCKON ®EJIEPALIMNA
Munucreperso o0mero u npogeccuonaILHOr0 oopasoBanus PocroBekoii odacTn

Ynpasaenue o0pazosanus ropoaa Pocropa-na-/lony

MBOY «lllxomaa Ne 75»

PACCMOTPEHO
METOIMYECKUM 00BETUHEHUEM
yuurene reorpaduu, Guonoruu,

XUMH
@?W v Jpsuenko E.JO.

IIpoToxon Nol
ot «27» aBrycra 2024 r.

PABOYAS ITPOT'PAMMA

(ID 5615645)
yueOHOro nmpeamera
«Xumus. YriayoaeHHbId YPoBeHb»

st 10 knacca cpeanero o6mero oopasoBaHust
Ha 2024-2025 yueOHbiii roa

Pocros-na-/lony 2024



INOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1o XUMHHM Ha YpOBHE CpeAHEro o0iiero o0pa3oBaHus pa3paboTaHa Ha
ocnoBe DexnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 obpasoBanuum B Poccuiickoii
denepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHMs (elepanbHOl 00pa3oBaTeIbHON MPOrpaMMbl
cpeanero obmero odpazosanusi(POIT COO), npencrapineHHbix B PenepaabHOM roCy1apCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom Konuemnuuu mnpenopaBaHus y4eOHOro Ipeamera
«Xumus» B 00pazoBaTeNbHBIX opranm3anusx Poccuiickoit @enepanuu, peaanu3yonx OCHOBHBIC
o0Opa3oBaTeslbHbIE IPOTrpaMMbl, U OCHOBHBIX IOJIOXKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHUSA B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha YpOBHE YIITyOJIEHHOTO H3Y4YeHUs 3aHUMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHoro ooOpasosanus yuamuxcs 10-11 knaccos. M3ydyenue npenmera, peaan3zyeMoe B yCIOBHSIX
g epeHIMPOBaHHOTO, TPO(PUILHOTO 00YYEHHUs, TPU3BAHO 00ECTIEYUTh 00111e00pa30BaTENBbHYIO U
OO0IIEKYIbTYPHYIO IIOJTOTOBKY BBIITYCKHUKOB ILKOJIbI, HEOOXOUMYIO JUISl alalTallui UX K ObICTPO
MEHSIOLIUMCS YCIIOBHUAM KU3HU B COLIUYME, a TaKXKe JJIs IPOJIOJKEHUSI 00yUeHUsl B OpraHu3alusIx
npoeCCHOHATBLHOIO 00pa30BaHUs, B KOTOPBIX XUMHMs SBISIETCS OJHOM M3 INPUOPUTETHBIX
JVCIIATUTHH.

B nmporpamme 1o XuUMHMM Ha3HaueHUE MpeaMeTa «XUMHs» TOJIy4daeT MOoJApOoOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomojararommumu nonoxenuasmu OIroC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JIeH, COJiepKaHus, pe3ysibTaToB O0yueHHsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKUA  BBIMYCKHUKOB. CBHJETENBCTBOM TOMY SIBJISIFOTCSL  CJEAYIOLIME BBINOJIHSEMbIE
IpOrpamMMoil o XUuMHH (QyHKIMU:

e pHPOPMALMOHHO-METOIMYECKas, peaju3alMs KOTOpoi obecreunBaeT MOJIy4YEHUE
IPEJICTaBICHUS O LENsAX, COJAEp)KaHWHU, OOIIeW CcTpareruu OOy4YeHMs, BOCHUTAHUS U
pa3sBUTHs OOYYAIOLIMXCS CPEACTBAaMHU IpeAMETa, M3y4aeMoro B paMKax KOHKPETHOI'O
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOIas, KOTopas MpeaycMaTpUBaeT OIpe/eleHHe: MPUHLUIIOB
CTPYKTYPUPOBAaHUS W  TIOCJIEJOBAaTEJIbHOCTH  HM3y4eHUs  y4yeOHOro MaTepuana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOIXOJ0B K (OPMHUPOBAHUIO
COJIepKaTeIbHON OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTelbHBIX JIOCTHKEHUH
oOydaromuxcsi B paMKax HUTOTOBOM arrecTanuu B (OpME €AMHOI0 TOCYIapCTBEHHOIO
9K3aMeHa M0 XUMHHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPHMAHTHOE MPEIMETHOE COJAEpKaHMe, 00A3aTeNIbHOE /ISl U3YUEHHUS B
paMKax OTHEeNbHBIX Mpoduie, npexycMaTpuBaeT paclpelielieHue U CTPYKTypHUpOBaHHE
€ro 1o KJlaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e J1aéT NMPUMEPHOE paclpezesieHue y4eOHOro BPEMEHH, PEKOMEHIYEMOIo sl U3y4YeHUs
OTJENEHBIX TEM;

e [peasiaraeT MPUMEPHYIO MOCIEI0BaTENbHOCTh U3YUEHUs y4eOHOro Marepuaia ¢ yuéToM
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e aéT METOJIMYECKYIO HHTEPIPETAIIHIO [eJIeH U 3a/1a4 U3yYeHHs IPeAMeTa Ha yTrIyOoIEHHOM
YpOBHE C y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEHETO 001Iero oopa3zoBaHus,
COJIepKATENbHON XapaKTepUCTUKHU IUIAHHUPYEMBIX pPe3yJbTaTOB OCBOEHHS OCHOBHOM
o0pa3zoBaTeNbHOW MPOrpaMMbl  CpemHero  oOmero oOpa3oBaHus  (JIMYHOCTHBIX,
METalpeIMETHbIX, NPEIMETHBIX), a TakXe C Y4YETOM OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEJIbHBIX JEHCTBHI 00y4aroierocs o OCBOSHUIO COJEP>KaHUs IPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUAM B IIPOTrPaMMe 10 XUMUU MPEAYCMOTPEHA MPEEMCTBEHHOCTh C
oOydyeHHeM XMMHMHM Ha ypOBHE OCHOBHOTrO 00miero oOpa3oBaHHs. 3a IpelesiaMy yCTaHOBJIEHHOMN
OpOrpaMMOil MO0 XMMHMU 00s3aTeNbHONW (MHBApHMAHTHON) COCTABIISIONIEH co/ep)KaHUs y4eOHOTo
npeaMera «XHMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHaTUBHOI COCTaBIISIIOIIEH, KOTOpas
JIOJKHA ONPEIeIIATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHusl.

B cootBercTBUM ¢ KOHIIENTYyanbHbIMU NOJ0KeHUIMU PI'OC COO 0 Ha3HAYEHUHU TPEAMETOB
6a3oBoro u yriyOia€HHOro ypoBHEH B cucreMe AuddepeHIrpoBaHHOIO OOyYeHHUs Ha YPOBHE



cpeaHero oOmero o0pa3oBaHHMs XHUMHUS Ha YPOBHE YINIyOJEHHOrO M3Yy4EHHUs HAIpaBleH Ha
peau3alyio IPEeeMCTBEHHOCTHU € MOCIIEAYIONIMM 3TAallOM MOJIyYeHHs] XUMHUYEeCKOTO 00pa30BaHuUs B
paMKax HM3y4eHMs CIEIMAJIbHBIX €CTECTBEHHO-HAYYHbIX M XMMHYECKHUX IUCLMIUIMH B By3ax MU
OpraHu3alUsaX CpelHero mnpogeccuoHanbHOro oOpa3oBaHus. B 3Toil CBs3WM M3ydeHue mpeaMmera
«XUMUA» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha pacIIMpEHHE M YIIIyOJeHHe TEOpEeTUYECKOM U
NPAaKTUYECKON MOArOTOBKU 0OYYaIOUINXCS, BBIOPABIINX OINpPeNeIEHHBINA TPOGHIIb 00ydeHHs], B TOM
yyciae ¢ NepCHeKTUBOW MOCIEIYIOIEro MOoIy4YeHUs] XUMUYECKOro 0Opa3oBaHUs B OpraHU3aLMAIX
npodeccuoHanbHoro ooOpazoBanus. Hapsmy ¢ stum, B cBere TpeboBanuit ®I'OC COO x
IUIAHUPYEMbIM pe3yJibTaTaM OCBOEHMs (elepanbHON 00pa3oBaTeIbHONM MPOTrPaMMBl CPEIHETO
obmiero oOpa3oBaHusl U3yueHHE IMpeaMeTa «XUMHs» OPHEHTUPOBAHO TaKXKe Ha pELIeHHE 3aaad
BOCIIUTAaHUsI W  COLMAIBHOIO  pa3BUTHA  OOyyaromMxcs, Ha (OpPMHpPOBaHHME Yy  HHX
OOIIENHTEIUIEKTYaJIbHBIX yYMEHUH, YMEHUH paluOHaIM3alMyd Y4eOHOro Tpyda M 000OMIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HAIIPEMETHBIH XapaKkTep.

CocTaBnsiomuyMu  TpeaMeTa «XUMHS» Ha YpOBHE YIIyOJIEHHOTO HU3Yy4YEHHs SBISIOTCS
yriayOnénnsle Kypebl — «Opranuueckas xumus» U «OOwmas u Heopranuueckas xumus». Ilpu
OTIpEeNIeICHNH TOIX0M0B K OTOOpY M CTPYKTYPHOW OpraHHM3alM{ COJIEPKAHHUS 3THUX KYpPCOB B
nporpaMMe Mo XUMHH 3a OcHOBY HpuHSATH monoxkeHus ®I'OC COO o paznuumsx 0a30BOTO U
yrIyOJNE€HHOTO YPOBHEH H3YUYEeHHUS TIPEaMETa.

OcHoBy coaepkanusi KypcoB «Opranuueckas XuMus» 1 «O011ast 1 HeopraHuuecKasi XUMUs»
COCTaBJISIET COBOKYNHOCTb IPEIMETHBIX 3HAHUM M yMEHMH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO
U3y4YeHUs MpeaMeTa. DTa CUCTeMa 3HAHUM NOJIy4aeT ONpenel€HHOE TeOPETHUYECKOe JOMOJHEHHUE,
MIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (PaKTOIOTHYECKOTO MaTepuaa.
Tak, Ha yrayOuE€HHOM ypOBHE H3Yy4eHHUs IpeaMmera oOecreyeHa BO3MOXKHOCTb 3HAYUTEIBHOI'O
yBeIMUYEHUS 00bEMA 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOWCTBAaX MX COEIMHEHUN HA OCHOBE
pacuiMpeHuss M yriyOleHuss HpeiCTaBIeHUH O CTPOEHUM BELIECTBAa, XMMHUYECKOM CBSI3U U
3aKOHOMEPHOCTSIX IIPOTEKAHUS PEAKIM, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XUMUYECKON KUHETUKH
U TepMoJuHaMUKU. V3ydeHue mepuoauueckoro 3akoHa u Ilepuonnueckoil cucreMbl XMMHYECKHX
AJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IPEJCTABICHUSIX O CTPOCHUU
aTomMa. XUMHUYECKasi CBSI3b OOBSCHSETCS C TOYKHU 3PEHHS HHEPreTHUYECKUX HM3MEHEHHH Ipu eé
00pa30oBaHUM U Pa3pylIEHUH, a TaKXKe C TOUKU 3PEHUsS] MEXaHHU3MOB €€ oOpazoBaHus. M3yuenue
TUIIOB PeaKIMi JOonoHseTcss (POPMUPOBAHUEM MPECTAaBICHUN 00 JIEKTPOXUMUYECKUX Mpolieccax
Y 3JIEKTPOJIM3€E PacIIaBOB M PaCTBOPOB BELIECTB. B Kypce opraHnueckoil XUMHUM IIPU pacCMOTPEHUN
PEaKIMOHHON CIOCOOHOCTH COEAMHEHUH yenseTcss oco0oe BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX peaKIUii.

Ocoboe 3HaueHHe MUMEET TO, YTO Ha COJAEp)KaHHWE KYpPCOB XUMHH YIIIyOJEHHOTO YpPOBHS
W3YyUYeHUs I KJIACCOB OMpeAes€HHOro podwis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HaHWN) OKa3bIBAaIOT BIUSHHE CMEXKHbIE MPEAMETHI.
Tak, HanpuMep, B coAepKaHUM MpPEAMeTa IJs KJIACCOB XMMUKO-(pU3ndeckoro npoduiis Oonblioe
3HayeHue OyyT UMETh 3JIeMEHThI y4eOHOro Martepuaia no oomei xumuu. [Ipu nzydyenun npeamera
B JIaHHOM CJIy4ae akUEeHT OyJeT czejlaH Ha OOIIHOCTb METOJOB MO3HAHUs, OOLUTHOCTh 3aKOHOB U
TEOpPH B XMMUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasi Teopusi (MOJEKyJsipHas Teopus B (U3MKE),
3aKOHBI COXPaHEHUsI MacChl U SHEPTUH, 3aKOHBl TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O
CTPOEHHUH BEILECTB U IPYTOE.

B To ke Bpems B coaepKaHMM IpeaMeTa JUIsl KJIaCCOB XMMHUKO-OMOJIOTHYECKOTro MpoQuiIs
OonbIINI yJenpHBI Bec OyJeT MMeTh OpraHndeckas XuMmus. B 3ToMm ciydae mpemocraBisercs
BO3MOXKHOCTh 11711 ©osiee 0OCTOSITETFHOTO PACCMOTPEHHS] XMUMUYECKOW OpraHU3alMi KIETKH Kak
OMOJIOTYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJSAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMITOHEHTHI,
KaK JUNuAbl, O€JIKH, YIJIEeBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHMs O cocTaBe U
CBOMCTBaxX IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMUYECKHUX BELIECTB CIIy>)KaT OCHOBOW JUIS
M3YYEHHUsI CYIIIHOCTH MPOLIECCOB POTOCUHTE3A, bIXaHUs, MUIIEBAPEHUS.

B mutane popmMupoBaHus OCHOB HAYYHOTO MUPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX METO/I0B
MO3HAHUS U OMbITA MPAKTUYECKOT0 MPUMEHEHNS HayYHbIX 3HAHUH H3ydeHHe peaMeTa « XuMuUs» Ha
yriIyOIE€HHOM YpPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS3SX C yUCOHBIMU MPEAMETaMH, BXOAIIIMHU
B COCTaB IHpeAMETHBIX obnacteil «EcTecTBeHHO-HayuHble TNpeAMEThl», «Marematuka H
uHpopmaTuka» u «Pycckuii A3bIK U TUTEPATYpPa».



[Tpu n3yyenun yueGHOro mpeaMeTa « XuMus» Ha YIIIyOJIEHHOM YpOBHE TaKkKe, Kak Ha YPOBHE
OCHOBHOTO M CpeAHero obmero obpa3zoBanus (Ha 0a30BOM YpOBHE), 3a7aueil MepBOCTENIEHHON
3HAYUMOCTU sBJsieTcss (OpPMUPOBAaHME OCHOB HAayKHM XHMHHM KakK O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, NPAKTUYECKOW JEATENbHOCTH 4YEJIOBEKa M OJHOTO U3 KOMIIOHEHTOB MHPOBOM
KylbTypbl. Pemenue 3Toit 3amaun Ha yriayOiaEHHOM ypOBHE M3yuyeHHSs IpEeAMETa IMpEeAroiaract
pean3alnio TaKuX LeseH, Kak:

dbopMUpOBaHHE TPEACTABICHUNA: O MAaTEPUATHHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUH TPHUPOBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
BEyIIEH POy B 00€CTIeYeHIH yCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA: B PEHICHUH TPOOIIeM
9KOJIOTUYECKOW, SHEPreTHYECKOW W MHUIIEBOH O€301acCHOCTH, B Pa3BUTUU MEIMIIMHBI,
CO3JaHUHN HOBBIX MaTepI/IaJIOB, HOBBIX HUCTOYHHUKOB 3Hepr1/11/1, B O6CCH€‘-ICHI/II/I
pPaIMOHAIBHOTO TPUPOJIOIIOIB30BaHUs, B (OPMHUPOBAHUU MHPOBO33PECHHS M OOIIeH
KyJIbTYpbl YEJIOBEKa, a TAK)Ke JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

OCBOEHHE CHCTEMBI 3HAHUM, JI)KAIIKMX B OCHOBE XMMHYECKOM COCTaBIISIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa: (yHIAMEHTAIBHBIX IOHATHUH, 3aKOHOB M TEOPUH XHMUH,
COBPEMEHHBIX MPEJICTABICHUI O CTPOCHHH BEIECTBAa HAa Pa3HBIX YPOBHAX — aTOMHOM,
I/IOHHO'MOJIeKy.]IﬂpHOM, HaIIMOJIeKy.HSIpHOM, (0] TepMOILI/IHaMI/I‘-IGCKI/IX N KHHCTHUYCCKUX
3aKOHOMEPHOCTSAX TMPOTCKAaHUs XUMHUYCCKHX PEaKIUuid, O XUMHUYECKOM paBHOBECHH,
paCTBOan 158 ZII/ICHepCHI)IX CHUCTEMaAx, 06 O6HII/IX Hay‘IHI)IX HpI/IHHI/IHaX XUMHUYCCKOT' O
MIPOU3BOICTBA;

dbopMupoBaHUe y 00y4aroINXCcs OCO3HAHHOTO TOHUMaHUs BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMUYECKHX 3HAHUU 111 OOBSICHEHUS KIIFOUEBBIX MACH U TPOOIEM COBPEMEHHON XUMUH,
JUIA 06’[35[CH€HI/I$I nu HpOFHOSI/IpOBaHI/Iﬂ ﬂBHGHHfI, UMCHOIIINX GCTGCTBGHHO-Hay‘IHYIO
PUPOY; TPAMOTHOTO pELICHUS MPOOJIeM, CBA3aHHBIX C XUMHEH, MPOrHO3MPOBAHMS,
aHajJn3a U OLEHKHU C IMO3UIMHA DKOJOTMYECKOM 0€30MMacHOCTH ITOCIIEACTBHI OBITOBOM U
MIPOM3BOJICTBEHHON JICSITEIIBHOCTH YEJIOBEKA, CBA3AHHOW ¢ XMMHUYECKHUM MPOU3BOJICTBOM,
WCIIOJIb30BaHUEM U TepepaboTKON BEIIECTB;

yrIyOJIeHHE TIPEACTABICHUN O HAyYHBIX METOJAaX TO3HAHUA, HEOOXOIUMBIX ISt
MpPUOOpPETEHUs] YMEHUN OPHEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS] XMMHYECKHX
HBHGHHﬁ, NMCHOIIINX MECTO B npnpone, B HpﬁKTH‘IGCKOﬁ ACATCIIBHOCTHU U HOBCGI[HCBHOﬁ
JKU3HH.

B nnane peanmnzanuu nepBoouYepeIHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (YHKIUHN 11€IOCTHON
CHCTEMBI CpefHero oOIiero oOpa3oBaHUs NMPH HU3YYEHUH INpenMeTa «XHMHUs» Ha YriIyOlIEHHOM
YpOBHE 0CO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TaKHE L€ U 3a/1a4H, KaK:

BOCIHUTAaHHUE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJIEHUN MPUPOJIbI, YBAXKEHUS K MPOIECCy
TBOpUECTBA B OOJACTH TEOPETUYECKUX M TPUKIAAHBIX HCCIEAOBaHUNH B XUMUH,
dbopMHUpOBaHKE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO W IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOECHHUS 00I[€YeTIOBEUECKUX [IEHHOCTEH;

Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPECOB, MHTCIUICKTYaJIbHBIX U TBOPYCCKUX crocoOHOCTEH
oOydaromuxcsi, GOpMUPOBAHNE Y HUX CO3HATEIILHOTO OTHOIICHHS K caMO00pa30BaHUIO U
HEMPEPHIBHOMY O0Opa30BaHUI0 KaK yCIOBHIO YCHEMHOW MpodecCHOHATBHOU |
OOIIECTBEHHON JEATeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
MOTPEeOHOCTH B 3/T0POBOM 00pa3e KU3HHU;

dbopMupOBaHHE YMEHHH M HaBBIKOB pa3yMHOr0 IPUPOJOIOJIb30BAHUS, pa3BUTHE
IKOJIOTMUYECKOH KyIbTYpPBI, IPHOOPETEHUE OMBITA O0IIECTBEHHO-TIOIE3HOM IKOIOTUIECKOM
JIeSATeTLHOCTH.

Ob1ee yKrcIo 4acoB, MPETyCMOTPEHHBIX JUI U3YUYEHHUs] XUMHUH Ha YTIIIyOJIEHHOM YpOBHE CPETHETO
oOurero oopa3zoBanus, coctapiseT B 10 kinacce — 136 yacoB (4 yaca B HEZETIO).



COJAEP)KAHUE OBYYEHUA

OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenMeT u 3HaYeHNE OPTaHUYECKON XUMUH, IPEICTABICHNE O MHOTOOOPa3uH OPraHuYeCcKuX
COCIMHECHU.

DNEKTPOHHOE CTPOCHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS. BaneHTHble
BO3MOXKHOCTH aroma yriepoAa. XHUMHYECKas CBs3b B OPraHUYECKHMX COEIUHEHMSX. THIIbI
rudpuan3a aTOMHBIX opOutaineil yriepona. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U
(0OMEHHBIN M JTOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OpOUTaNIed, G- U T-CBS3H.
OpunapHasi, ABOWHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJIaX OPraHUYECKUX
BeriecTB. [ToHsATHE O CBOOOIHOM pajguKaie, HyKIeopuie U MJIEKTpoduIe.

Teopuss cTpoeHUs opraHuyeckux coeauHeHuit A.M. bytiepoBa u  COBpeMEHHbIE
IPEJICTaBICHUSI O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUM CTPOEHUS OPraHUUYECKUX COEAMHEHUU.
Monekynsipuble ¥ CcTpyKTypHble (opmysnbl. CTpykTypHbIe (GOPMYINbl Pa3IMYHBIX BHUJIOB:
pa3BépHyTas, CoOKpaul€éHHas, cCkeneTHas. M3omepusa. Buabsl u3oMepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpOHHbIE AG(GEKTh B  MOJEKyJaXx OpraHu4ecKuX COeIMHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kimaccupuKaluyd OpraHMYEecKHX BemnlecTB. [loHsATHE O (YHKIMOHATHHON
rpynne. I'omonorus. I'omonorumueckue psabl. Cucremarnyeckas HOMEHKJIATypa OpPraHMYecKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoctu U KIacCH(pHKaIMs OPraHMYECKHUX  PEAKIMM. OxucIuTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BELIECTB M MX IpEBpAlllEHUN: O03HAKOMIIEHHUE C
o0Opa3liaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, OMBITHI MO MPEBPALICHHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (IU1aBjIeHUE, 0OYIJIMBAHUE U TOPEHHE), KOHCTPYUPOBAaHUE
MOJieJIeld MOJIEKYJI OPraHMYECKUX BEIIECTB.

Yriaesogopoabl.

Ankanbl. ['omonorudeckuii psn ankaHoB, oOmas Qopmyna, HOMEHKIATypa W H30MEpHs.
DJIeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SPS-TMOpHMIM3AIMSA ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBONCTBA AIKAHOB.

XVMHYEeCKHEe CBOMCTBA aJKaHOB: PEAaKIMM 3aMEIEHUs, U30MEepU3aliu, IETUIPUPOBaHMS,
LIMKJIA3aU1, TUPOJIN3a, KpeKUHra, ropenus. [IpencraBpienne o MexaHu3Me peakuuii paauKaabHOTO
3aMelleHusl.

Haxoxnenue B mpupojie. CriocoObl MoMyueHus: U MPUMEHEHHE aJTKaHOB.

[uxnoankansl. OOmas ¢opmyia, HOMEHKIaTypa u u3omepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB ManbIX (UMKIOMPONAH, MLHUKIOOyTaH) M OOBIYHBIX (LIUKIJIOTICHTAaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MONIy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxkensl. ['oMonoruueckuii psifi ankeHoB, oOmias ¢popMynia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT alKeHOB, SP°-TrHOPUIN3aIMs aTOMHEIX OpOHTalei yrieposa,
o- 1 m-cBsi3u. CTpyKTypHas U reomerpuueckas (IHc-TpaHc-) uzomepus. PU3MUecKue CBOMCTBa
aJIKEeHOB. XUMHYECKHE CBOMCTBAa: peaklUW{ MPUCOEIWHEHUs, 3aMEIleHUs B O-TOJIOKEHHE MpU
JIBOMHOM CBSI3U, OJIMMEpU3alnK U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO CB3b. CIIOCOOBI MOJTy4YEeHUS U IPUMEHEHUE aJIKEHOB.

AJKa/IUEHBI. Knaccudukanus aJIKaMEeHOB (compsikEHHBIE, M30JUPOBAHHbIE,
Kymyaupoganusie). OcOOEHHOCTH JIEKTPOHHOTO CTPOCHHSI M XMMUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenwe. [lonumepusanus conpsuk€HHBIX TueHOB. CrIOCOObI MOTyYeHUS
U TIPUMEHEHUE allKaIueHOB.

Ankunbl. ['oMonornueckuid psii ajakWHOB, oOmas (Gopmyna, HOMEHKIATYpa U HU30MEpHs.
ONEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJlKWHOB, SP-TUOpUIM3aIUs aTOMHBIX
opOutaneit yriepona. DU3MYECKHUE CBOWCTBA aTKUHOB. XHUMHYECKHE CBOWCTBA: pPEaKIUU
NPUCOEANHEHUS, NUMEpPU3allud U TpUMEpHU3aluH, OKucieHus. KucioTHele CBOWCTBAa alKMHOB,
UMEIOIIMX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakIMHM Ha TpPOHHYyIO CBsA3b. CriocoOsbl
MOJIyYEHUSI U IPUMEHEHUE AIIKUHOB.



ApomaTudeckue yriieBoJopoasl (apeHsl). ['omomornueckuii psii apeHoB, obmas ¢Gopmya,
HOMEHKJIATypa U H30MepHs. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OEH30Ia.
®dusnyeckue CBOWCTBA apeHOB. XUMHUYECKHME CBOWMCTBA OCEH307a W €ro TOMOJIOTOB: PEaKIMH
3aMeIIeHus] B OCH30JbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJWKaje, PEaKkIHH TNPHCOSIAUHEHHS,
OKHCIIEHHE roMosioroB 6en3ona. [IpencraBieHre o0 OpUEHTUPYIOLIEM JEHCTBUM 3aMECTUTENECH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE AJKMIBHBIX PaAUKaloB, KapOOKCHIIbHON, THAPOKCHIBHON, aMUHO-
U HUTPOTPYIIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTupoia. [lonumepusanns
ctupoia. CriocoObl MOTydeHus 1 TPUMEHEHHE apOMAaTHUYECKUX YTIIEBOJOPOIOB.

[Tpupoansrtii ra3. [lomytHbie HedTsHbBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHHBIN yroib
U TIPOJAYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HeTH: IeperoHKa, KpeKUHT (TEPMUYECKUH,
KaTaJIuTH4ecKuil), pucdopmunr, nuponus. IlpoaykTsl mepepaboTku He(pTH, UX HPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas cBs3b MEX/Y pa3IMUHbIMU KJIaCCaMM YIJIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJOr€HIPOM3BOAHBIX YIVIEBOAOPOJIOB. Peakuum 3amernieHus
rajjoreHa Ha TUAPOKCOIPYIIy, HHUTPOIrpyMIy, LHMAHOTPYIIy, aMuHorpymmy. JlefictBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO U CIHUPTOBOrO  pacTBopa  wiénoun. BzaumopeiictBue
JUTaJoOr€HAJIKaHOB C MarHueM U IUHKOM. [loHATHE O MeTasIoOpraHM4YecKHMX COCIUHEHHUSX.
Hcnonp30BaHuEe TrajOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M IPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

DKcIepUMEHTATbHBIE METO/IbI U3yUEHHSI BEIIECTB M UX MPEBPAILICHHI: H3yueHHE (HU3NIECKUX
CBOWCTB YIJIEBOJOPOJOB (PacTBOPUMOCTh), Ka4ECTBEHHBIX PEAKLUN YIJIEBOJOPOJOB Pa3IHMUHBIX
KJaccoB (oOecuBeyrBaHWE OpPOMHOM WM HWOJHOW BOJBI, pacTBOpa IE€pMaHTaHaTa Kauus,
B3aMMOJICIICTBHE alleTUICHAa C aMMHAYHbIM pacTBOpoM okcupaa cepebdpa(l)), kadecTBeHHOE
oOHapy»eHHe yrieposia U BOJ0poa B OPraHM4YECKUX BEIIECTBAX, MOJyYEHUE ITUIEHA U U3yUeHUe
€ro CBOWCTB, O3HakomiieHHe ¢ Koyuiekuusmu «Hedtb» u «Yromp», ¢ obpasnamu IuiacTmace,
Kay4yKOB M PE3UHbI, MOJEIMPOBAHUE MOJEKYJ YIJIEBOAOPOJOB U TaJOI€HIIPOU3BOJIHBIX
yIJI€BOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckne coelMHeHUs.

[TpenensHble 0THOATOMHBIE cIUPTHL. CTpOeHHE MOJIEKYJI (Ha MpUMepe MEeTaHoja U 3TaHOoJIa).
["'omonoruyeckuii psis, odmas Gopmysia, U30Mepus, HOMEHKIATypa U Kiaccudukaius. Ouznyeckue
CBOICTBA MPENEIbHBIX OJHOATOMHBIX CIIUPTOB. BolopoaHble CBS3M MEXIY MOJIEKYJIaMH CIIUPTOB.
XVMHYECKHE CBOMCTBA: peaklMM 3aMelleHus, AETUApaTalu, OKHCIEHHS, B3aUMOJAEWUCTBHE C
OpPraHMYECKUMHU U HEOPraHUYECKUMHU KHcaoTaMu. KauecTBeHHas peakiiysi Ha OTHOATOMHBIE CIIUPTBHI.
JleiicTBue 3TaHO/la W METaHOJA Ha OpraHu3M uenoBeka. CrocoObl MOJMyuyeHUs U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie >¢gupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NYECKUX M XUMHUYECKUX
CBOJNCTB.

MHoOroaToMHbI€ CIUPTHI — STUICHIVIMKOIb U IIHLepuH. Du3nueckne 1 XuMU4YecKue CBOMCTBa:
peakuuu 3aMelEHUs, B3aUMOJCHCTBHE C OpPraHMYECKMMHU M HEOPTaHWYECKUMHU KHCIOTAMH,
KauecTBEHHasl peaklus Ha MHOToaTOMHble chupThl. llpeacraBieHue O MeXaHU3ME peakIuil
HykJeouiabHOro 3amemieHus. JlelictBue Ha opraHu3m yenoBeka. CrocoObl MONyuyeHHUs U
MPUMEHEHNE MHOTOAaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIHMSHUE T'MJIPOKCOTPYMNBI M OEH30JBHOTO sApa.
O®uznyeckue cBoiicTBa (¢eHona. OcoOEHHOCTH XHMMHUYECKHUX CBOWCTB (QeHona. KadecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocts (enona. CrocoObl MoNydyeHUs M TpUMEHEeHue (¢eHoa.
®enonpopManbIeruiHas cMoa.

KapOoHubHBIE COETMHEHHS — AIbETUABI M KETOHBI. DJIEKTPOHHOE CTPOSHHE KapOOHUILHOM
rpynnel. ['omonoruueckue psabl adbAeTUIOB M KETOHOB, oOmas Qopmyna, u3oMepus Hu
HOMEHKJIaTypa. Pu3nuecKknue CBOMCTBA allbJIECTHI0B U KETOHOB. XMMUYECKUE CBOICTBA aJIbJIETHI0B
U KETOHOB: peakuuu mnpucoeArHeHus. OKHCIEHUE allbJeruJI0B, KaueCTBEHHbIE peakUuu Ha
anpaeruabl. CriocoObl NOMy4YeHHUs! U IPUMEHEHHE AJIbJIETUAO0B U KETOHOB.

OnHOOCHOBHBIE TpefesibHble KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOEHMSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3oMepus M HOMeHKJIaTypa. Pu3MdecKkue CBOMCTBa OJHOOCHOBHBIX
IpEeJeNbHBIX KapOOHOBBIX KHCIOT. BOOpOIHBIE CBA3M MEXIy MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKUE CBOMCTBA: KHUCIIOTHBIE CBOWCTBA, peakius STepUUKAIMM, PEAKIUH C y4acTHEM



YIIIEBOJOPOAHOTO pamukana. (OCOOCHHOCTH CBOMCTB MYpaBbMHOW KHCIOTHL. [loHsATHE O
MPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢dupax. MHoroodbpaszue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpPENEeNbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT, JAUKApOOHOBBIX
KHCJIOT, TUAPOKCHKApOOHOBBIX KHCHOT. IlpencraBuTenn BBICIIMX — KapOOHOBBIX — KHCIIOT:
CTeapuHOBas, MAIbLMUTUHOBAS, OJICUHOBAS, IUHOJIE8AS, NUHONIeH08as KUCTOThl. CIIOCOObI MOTyYeHUS
U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl. ['omonoruueckuii psn, obmas Qopmyia, U30Mepus U HOMEHKJIATypa.
DuU3nYECKUEe U XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznyeckue M XUMUYECKHUE CBOWCTBA KHUPOB: THAPOIU3 B KHUCIOH H
menoyHoi cpene. OCOOEHHOCTH CBOWCTB KHPOB, COACPIKALIMX OCTATKH HETPENETbHBIX JKUPHBIX
KHUCIIOT. JKUpBI B IPpUPOJE.

MBpbUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakrtepuctuka yrieBojgoB. Kiaccuduxamus yrieBogoB (MOHO-, OU- H
nojucaxapuabl). MoHocaxapuabl: TJIOK03a, (pykro3a, ramakrosa, pubo3a, Ae30Kcupudo3a.
®u3nyecKue CBOMCTBA U HaxoXKJeHue B mpupoje. PorocuHTe3. XUMUYECKHUE CBOMCTBA IIFOKO3bI:
peakLuu C y4acTUEM CIMPTOBBIX U allbJAETUIHON TPYII, CIIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHUE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HaUEHUE B KM3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuubl: caxaposa,
ManbTO3a M JIaKTO3a. BoccraHaBiuBarolye M HEBOCCTAHABIMBAIOLIME aucaxapuiabl. ['naponus
aucaxapunioB. Haxoxxnenue B mpupone u npuMeHenue. [lonmmcaxapuipl: Kpaxmai, TJIMKOT€H U
nesnoao3a. CTpoeHne MaKpoMOJIEKYJl Kpaxmaia, IIIMKOTeHa U LEeUIi0103bl. Pu3nueckrue CBONCTBA
Kpaxmaia U LEeJUII0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmalia: TMAPOJIN3, KAYECTBEHHAs PEaKLMs C
no0M. XMMHYECKHE CBOWCTBA IIEIUIIONO3BI: TUAPOIN3, MOIydeHHe d(PUPOB HeUT0036l. [lorsaTre
00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO03a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BELIECTB M HMX IpEBpalllEeHUuil: pacTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBHUE 3TAHOJA C HATPUEM, OKHCIIEHHE 3THJIOBOTO CIIUPTA B
aJbJIerU]l Ha pacKaJI€HHOM MEIHOH MPOBOJIOKE, OKUCIEHNE 3TUIIOBOIO CIUPTA AUXPOMATOM KajIus
(BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHUATIOB), KAueCTBEHHBIC pEaKUWW Ha ambAeruibl (C
ruapokcuaoM auammuncepeopa(l) u ruagpokcugom meau(ll)), peakuus raunepuHa ¢ TUAPOKCUIOM
menu(ll), xumMudeckne cBONCTBa pacTBOpa YKCYCHOM KMCIOTBI, B3aUMOCHCTBUE PAacTBOPA IITFOKO3bI
¢ ruapokcuaom Meau(ll), B3anmoaericTBre kpaxmaina ¢ HOJJOM, pEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4
no TemaM «CrupThl ¥ peHomnb», «KapOoHoBbIe KUCTOTHL. CH0XKHBIE 3(DUPHI».

A3oTcoaep:kaliye opraHuyeckne coeANHeHusl.

AMUHBI — OpraHuyecKre Ipou3BoIHbIe aMMuaka. Knaccugukaius aMuHOB: anupaTuyeckue u
apoMaTHYeCKHe; MEepBUYHbIC, BTOPUYHbIE M TpeTuuHble. CTpoeHHe MoiieKysd, obmas ¢opmyina,
U30MepHsl, HOMEHKJIaTypa 1 (U3UYecKre CBOMCTBA. XMMHUYECKOe CBOMCTBA alnu(aTHIECKUX aMUHOB:
OCHOBHBIE CBOMCTBA, AIKWJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX AaMUHOB C A30TUCTON KUCJIOTOM.
Conu ankuiaaMMOHUS.

AHUJIMH — MpeICTaBUTENIb aMUHOB apoMaTudeckoro psaa. CTpoeHue aHuiauHa. B3aumHoe
BIMSIHUE TPYyNIl aTOMOB B MOJIeKysle aHuWiIMHA. OCOOEHHOCTH XUMHMUYECKUX CBOICTB aHUIIMHA.
KauectBennsle peakiuu Ha aHWIMH. Cr1ocOOBI MOTyYeHUs U PUMEHEHHE aln(aTudecKuX aMUHOB.
[Tonyyenue aHUIMHA U3 HUTPOOEH30IA.

AmuHokucioTel. HoMmenknatypa u usomepus. OTaenbHble NPEACTaBUTENN 0-aMHUHOKHUCIIOT!
[JIMLMH, alaHuH. PU3NUyecKue CBOMCTBA aMUHOKHCIOT. XMUMHUUYECKHUE CBOMCTBA aMHUHOKHCIIOT Kak
aM(OTEepHBIX OPraHMYECKUX COEIMHEHMH, peakiys MOJUKOHAECHCAIlMU, 00pa30BaHUE MENTHAHON
cBsA3U. buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku xak mpupoansle nonuMepsl. [lepBuyHas, BTOpuyHas U TpeTUYHAs CTPYKTypa OENIKOB.
XUMHUECKUE CBOMCTBA OENTKOB: THAPOIIN3, IeHATypaI|sl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

DKCrepuMeHTaIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBpAIlleHU: paCTBOpEHHE OEIIKOB B
BOJIE, JIeHaTypalMs O€JIKOB MpU HarpeBaHWHM, I[BETHbIE pEAaKUUU Ha OCNKH, pelIeHue
HKCIIEPUMEHTAJbHBIX 3a/ady MO0 TeMaM «A30TcojepiKallie OpraHUYecKue COETUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCIUHEHUI.

BbicokomosieKky IsipHbIE COeTUHEHHUS.

OcCHOBHBIE MOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHWN: MOHOMED, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEAHAS MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJMMEPU3aLMsl U TOJIMKOHACH AL



[Tonmumepubie MaTtepuansl. [lnactmaccsl (MOMUATHIIEH, TOJUIPONWIECH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJT, TOTUMETHIMETAKPHIIAT, MOJMKAPOOHATHI, MOIUAITUICHTepedTaANaT). Y TUIH3aus 1
nepepadoTKa MIacTUKa.

DOnacToMephl:  HATYpPaJIbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHEHOBBIA,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBbIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[TonmuMepsl crenUaNbHOTO Ha3zHA4YeHUs (TeQIIOH, KEBIap, dJIEKTPONPOBOSIINE MMOJTUMEPHI,
OuopazyiaraeMble TIOJIUMEPHI).

DKCIEepUMEHTaIbHbIE METOJbl M3Y4Y€HHUS BEHIECTB U HMX MPEBPALECHUN: O3HAKOMJICHUE C
oOpa3laMu  TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnble 3a1aun.

Haxoxnenne MonekyaspHOW (GOpMyIbl OPraHUYEeCKOr0 COSAMHEHUS 10 MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXXJICHHE MOJEKYJISIpHOW (OpMysbl OpraHHYECKOro
coenuHEeHUs 1Mo Macce (00hEMY) MPOTYKTOB CrOpaHus, MO KOJIWYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYpHOU (opmyIasl
OpPTaHMYECKOTO BEIECTBA HA OCHOBE €ro XUMHYECKHUX CBOWCTB WJIM CIIOCOOOB TOJyYCHUS,
ompezieNieHue I0JIM BBIXOa MPOIyKTa PEaKIMUA OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBA3€H NMpU M3yuyeHUU opraHuyeckoil xumuu B 10 kmacce
OCYILECTBIISIETCS YePEe3 UCTIOIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATUMN, TaK U TIOHSATHUH,
MNPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTeCTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTecCTBeHHO-HAyYHbIC TTOHSTHUS: SIBJICHHE, HAYYHBIN (aKT, TMIIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KiaccuduKkaiys, HaOIoAeHue, U3MEPEHHUE, SKCIIEPUMEHT, MOJIENb, MOAEIUPOBAHNUE.

®du3uka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TeJO, 00BEM, arperarHoe COCTOSHUE BEIIeCTBa, (PU3MYECKHe BETUYMHBI, €IMHHIIBI
U3MEpEHMS, CKOPOCTh, SJHEPT U, Macca.

buonorus: kinerka, opraHu3M, JKocucTeMma, Ouocdepa, MeTadOIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TETEPOTPODHBIN TUTI TUTAHUS, OpOKEHUE, HOTOCHUHTES, TbIXaHUE, OCTKHU, YTIIEBO/IHI,
JKUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOTIUBO.

TexHONorusl: MUUIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIILHOIO MHUTAHMS, MOIOILIUE CPEICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 XUMUWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM C CHUCTEMHO-JESATEILHOCTHBIM TOIXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHUs BbIICICHBI
CJIETYIOIINE COCTABIISIIOIINE: 0CO3HAHNE 00YYarOIUMUCS POCCUMCKON IpaskJaHCKON HACHTUYHOCTH;
TFOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIPEEICHNIO; HaJUYUe MOTHUBALIMU K
00y4€eHHI0; TOTOBHOCTh M CIOCOOHOCThH 00YYaIOIINXCSl pPyKOBOJICTBOBATHCS MPUHATHIMU B 00ILIECTBE
IpaBWJIaMd M HOpPMamMHM IIOBEIEHHUS; HAJIWYME IIPAaBOCO3HAHMS, HKOJOTMYECKOW KYJBTYpBI;
CIIOCOOHOCTH CTaBUTb LIETTH U CTPOUTH KUIHEHHBIC TUIAHBI.

JIMmuyHOCTHBIE pE3yNbTaThl OCBOCHHMS NpeaMera «XHUMHS» OTpPaxaroT CcHOpPMUPOBAHHOCTH
OTbITa TO3HABATEJIbHOM M MPAaKTUYECKOH AEATeIbHOCTH OOYYaIOIIMXCs B MPOLECCe pealn3aluu
00pa3oBaTebHON AESTEIHHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHA» OTPaKalT CPOPMUPOBAHHOCTD
OIbITa MO3HABATEJIbHOM M NPAKTUYECKOHN AEATEIbHOCTH OOYYaIOIMXCS B IPOLECCE pealu3aluu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaska1aHCKOro BOCIIUTAHUS

OCO3HaHUA OOYYarOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U OOA3aHHOCTEH, yBaXKeHHS K
3aKOHY U TPABOTIOPAIKY;

MPEJCTaBICHUS] O COLMAIbHBIX HOPMax M IMpaBWIaX MEXINYHOCTHBIX OTHOILICHUI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPHU CO3JIaHUU yUEOHBIX MPOEKTOB,
peleHny y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTHUKY U apTyMEHTBI IPYTUX IPU
aHaAJINM3€ Pa3JIMYHbIX BUJIOB YUEOHOI 1€ TEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOILLIEHUS K ICTOPUYECKOMY U HAyYHOMY HacJIeHI0 OT€YECTBEHHON XUMHUU;

yYBa)KEHHsI K IIPOIecCy TBOPUYECTBA B 00JIACTH TEOPHH U MPAKTUYECKOT'O MPUIIOKEHUS XUMUH,
OCO3HAaHHS TOrO, YTO JaHHbIE HAYKHU €CTh PE3yJbTaT [UIMTEIbHBIX HAOJIOEHUHN, KPOMOTIMBBIX
HKCHEPUMEHTAIBHBIX ITOUCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTHKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEIYIOIIEM aHalu3e UH(pOopMaluu
0 MEePEIOBBIX TOCTUKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTI'0 TIOBEJICHHUS;

CIIOCOOHOCTH OIIEHUBATh CHTYAalllH, CBSI3aHHBIC C XMMHUYECKHMH SIBICHUSMH, U IPHHAMATH
OCO3HAHHbIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLEHMBaTh CBOE IIOBEIEHHWE W TMIOCTYNKM CBOMX TOBAapUUIEH C MO3UIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEICTBUI MMOCTYIKOB;

4) popMUpPOBaHNS KYJIbTYPbI 310POBbSI:

NOHUMaHMUA UEHHOCTeH 370poBoro u Oe3zomacHoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MYECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOJTIO/IEHHSI TTpaBHII 6€30MaCHOT0 0OpaIleHHs ¢ BEIIeCTBAaMH B OBITY, TOBCEAHEBHOM KU3HHU,
B TPYAOBOH J€ATEIbHOCTH;

MOHUMAaHMS [IEHHOCTH MPaBUJI MHIUBUIYaJTbHOTO U KOJJIEKTUBHOTO O€30M1aCHOTIO MOBEICHUS
B CUTYalUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMs TMOCJTEJICTBUM W HENPHUATUS BPEIHBIX NPUBBIYEK (YHOTPEOIEHHs aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENbCKON  JI€ATENbHOCTH,
00ILIECTBEHHO IOJIE3HOM, TBOPUECKOI! U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4yacTH€ B PEIICHWH MPAKTHUYECKUX 3a7ad COLMAJIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3YUYeHHIO Ipodeccuil pa3IuyHOro poja, B TOM YHCIIe Ha OCHOBE
NPUMEHEHUS IPEAMETHBIX 3HAHUHN 10 XUMUH;



YBaXXCHHUs K TPy, JTIOJSM TPya U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIMBHAYaJbHOW TPAaCKTOpPHH 0Opa3oBaHusi, Oymymieit
npodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU IIeJIECOO0PAa3HOTO OTHOIICHUS K IMPHPOJIE KaK HCTOYHHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMiIe;

NOHMMAaHHS TJI00AJBHOTO XapakKTepa SKOJIOTMYECKHX MpoOJeM, BIUSHHSA SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpelbl;

OCO3HAHM HEOOXOTUMOCTH HCIIOJIb30BAaHUS JAOCTIKCHUA XUMHH JJIsl PELICHUs BOIPOCOB
palMOHaIBHOIO IPUPOAOIOIB30BaAHNUS;

AKTUBHOT'O HENIPUATHUS IEUCTBUH, IPUHOCAIIUX BPEJ OKPYIKAIOIIEH IPUPOJHOU Cpelie, yMEHUS
IPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTMYECKUE TOCIEACTBUS PEAIPUHUMAEMBIX JEHCTBUNA U
IIpel0TBpallaTh UX;

HaJIMYUS PA3BUTOrO DKOJIOTMYECKOIO MBIIUICHUS, 3KOJIOTMYECKOM KYJBTYpBI, OIIbITa
JESATEIbHOCTH ~ DKOJIOTMYECKOM  HANpaBJIE€HHOCTH, YMEHHMsS PYKOBOACTBOBAaTbCA MMM B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMANIBbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHUs aKTHBHO
POTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH U
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHHUA cHelu(pUKH XUMHM Kak HAyKH, OCO3HaHHMA e poilu B (opMHUpOBaHUH
PaLMOHATIBHOIO HAaYyYHOIO MBILUIEHUS, CO3JJaHUM LIEJIOCTHOIO MPEACTABICHUS 00 OKpY’KalolleM
MUpE KaK O €IUHCTBE MPUPObI U YETIOBEKA, B [IO3HAHUU ITPUPOJIHBIX 3aKOHOMEPHOCTEN U PELLICHUN
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOEeKAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMMM JUIS COBPEMEHHOH LMBMIM3aLUU: B €€
IYMaHHCTUYECKON HAIpaBICHHOCTH M Ba)KHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepUallbHOU
KYJIBTYpBI, B PEIICHUH TI00aTBHBIX MPOOIEeM YCTOHYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOW,
HHEPIreTUYECKOM, MUIIEBON U HKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTUU MEIULUHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEIIHOIO TPYAa U AKOJIOTMYECKH KOM(POPTHOM KU3HU KaXA0T0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHMMaHUS  CYIIHOCTHM METOAOB  IO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4YaeMble 3HAHUS IS
aHau3a U 00bACHEHUs SBICHUH OKPY>KaOLIEr0 MUPa U MPOUCXOAIINX B HEM U3MEHEHHUH, YMEHUS
Jenath 000CHOBAHHBIE 3aKIOYEHHS] HA OCHOBE HAYUYHBIX (PaKTOB M MMEIOIIUXCS JTAHHBIX C LIEJIBbIO
MIOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS JUIsl pellieHus: IpobiieM B
pEAIBHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATENBCKOM ACSITENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENpPEpPhIBHOMY O0pa3oBaHHUI0O U CamMOOOpa30BaHHIO, K
AKTHBHOMY IOJIyYEHHIO HOBBIX 3HaHUM MO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJia B Pa3InUHbIX cepax mpodhecCHOHATBLHON 1A TeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ynbTaThl OCBOSHUSI TPOTPAMMBI 110 XHUMHUHU Ha YPOBHE CPEHET0 00ILEro
00pa30BaHUs BKIIFOYAIOT:

3HaYuMble U1 (OpPMHpPOBAHUS MHPOBO33PEHHUS OOYYaIOUIMXCA MEXIAUCUUIUTMHAPHBIE
(MeXMpeIMeTHbIE) 00IeHAYYHBIC TOHATHUS, OTPAYKAIOIINE [IEIOCTHOCTh HAYYHOW KApTUHBI MUPA U
CHeHI/I(i)I/IKy MCTOAOB IO3HAHUA, HCIIOJIB3YyCMbIX B €CTCCTBCHHBLIX HayKaxX (MaTepI/ISI, BEUICCTBO,
SHEPTUs, SBICHHE, MPOIIECC, CUCTEMA, HAyYHbIN (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpUsi, UCCIICIOBaHUE, HAOIIOICHUE, U3MEPCHHUE, IKCTIEPUMEHT U JIPYTHE);

YHHUBEpCaJibHbIE YUeOHbIC JEHCTBHsI (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PErYJISTUBHBIC),
obecnieunBaronue (popmupoBanue (QPyHKIIMOHAITHHOW TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIMH
00y4armuxcs;



CHOCOOHOCTh  OOydYaroIMXcs  HCIHOJb30BATh  OCBOCHHBIE  MEXIUCIUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIE ICHCTBHS B IO3HABATEILHON U COIIMATIBHOMN
IPaKTHKE.

MertamnpenMeTHble  pe3yJbTaThl  OTPAKAIOT —OBJAJEHUE YHHBEPCAIBHBIMH  Y4eOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JIEHCTBUAMU.

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS

1) 6a3oBble JJOornYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MpobieMy, paccMaTpuBarh ¢
BCECTOPOHHE;

ONpEAeNATh LEJIU JAEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU MX JOCTHXKEHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIOJB30BaTh IIPU OCBOEHUM 3HAHUN MPUEMBI JIOTMYECKOIO MBILIUIEHUS: BBIIEIATh
XapakTepHble MpHU3HAKM TOHATMM M  yCTaHABIMBATh HX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXICHUs (MHAYKTHBHbBIC, €AyKTUBHBIC, 10 aHAJIOI'MH), BBIABIATH
3aKOHOMEPHOCTH U IPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKIIIOYECHHUS;

IPUMEHSATh B IIPOLIECCE MO3HAHHUS HCIOJb3yeMble B XMMHMHM CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNIM, PeoOpa3oBbIBaTh MOJENIBHBIE MPEICTABICHUS — XMMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
XUMHYecKast pOopMyIIa, ypaBHEHHE XUMHUYECKOH peaKIiuy — IIPU PEIICHUN YIeOHBIX T03HABATEIbHBIX
U MPAaKTUYECKUX 3ajlad, NPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE IPEACTABIECHUS Ui BbIBICHUS
XapaKTEepHBIX MPU3HAKOB U3YYaeMbIX BEILIECTB U XUMUYECKUX PEAKLUil.

2) 0a30BbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh LEIM W 3aJaud  UCCIENOBaHMS, MCIIOJIb30BaTh IOCTaBJIEHHbIE W
CaMOCTOSITENIFHO CPOPMYITMPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HaBBIKAMM CAMOCTOSITENIbHOTO IIJIAHUPOBAaHUS M TPOBEACHMS yUYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3MPOBATh €ro pe3yibTaT, (GOpMyIHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJENaHHOU
pabore;

nproOpeTaTh ONbIT YYEHHUECKOH UCCIIe10BaTeIbCKON U MPOEKTHON I TETbHOCTH, POSIBIIATD
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METOJIOB PElIEHUs MPAaKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB IT03HAHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIMK (HayYHO-TIOMYJIsipHas JIUTeparypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocolus, pecypchl WHTepHeTa), aHaIM3UpOBATH
UH(OPMALIMIO pa3IMYHBIX BUJIOB U ()OPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh
U HEMPOTUBOPEUHUBOCTH;

(dopMyaMpoBaTh 3amnpockl M TPUMEHATh pa3IM4YHbIE METOAbl HpPU TOHCKE U O0TOOope
uH(pOopMaliy, HEOOXOAUMOI /17151 BBITIOJIHEHUS yUeOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

nproOpeTaTh OMNBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMAJbHYIO (hOpMy MpelcTaBleHUs HHPOpPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPEJCTBA IPU pabOTe ¢ XUMHUECKON HHpOpMaLneit:
NPUMEHSTh MEXIIpEAMETHbIE ((PU3NYecCKHe M MaTeMaTHYeCKHe) 3HAKW U CHMBOJIBL, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYk1aeMOH TEMbI B X0OJI€ Uaiora U/Uil JUCKYCCHUH,
BBICKA3bIBaTh UJEH, (OPMYIHPOBATH CBOU MPEUIOKEHHUS OTHOCUTEIBHO BHITTOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAllMel pe3y/IbTaTOB MO3HABATEIBHOW JEATEIFHOCTH, IONYYECHHBIX
CaMOCTOSITENIFHO UM COBMECTHO CO CBEPCTHUKAMU NP BBIMOJIHEHUH XUMHYECKOTO SKCIICPUMEHTA,
NPAaKTHYECKOH pabOThI MO HCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pPEaln3allii y4eOHOTO
poeKTa, W (OPMYIHPOBATH BBIBOABI IO PE3yJNbTaTaM MPOBEACHHBIX HCCICIOBAHUN MYyTEM
COTJIaCOBAHUS MO3UIMHI B X0/1€ 00CYKACHUS 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO I103HABATEIBHYIO JEATEIBHOCTD,
ompenenss €€ LeNd WU 3a1a4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajaraeéMblii aJITOPUTM JICHCTBUI TP BBINOJHEHWH YYEOHBIX W HCCIIEIOBATEIbCKUX 3aad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemIeHHs ¢ Y4ETOM MOJYYeHHs HOBBIX 3HAHHUU O
BEIIECTBAX M XMMHUYECKHX PEAKIHIX; OCYLIECTBIISATH CAMOKOHTPOJb NEATEIFHOCTH HAa OCHOBE
camMoaHalin3a ¥ CAMOOIICHKH.

NPEJMETHBIE PE3YJIbTATHI

[IpeameTrHbIe pe3yNbTaThl OCBOCHUS MPOTPAaMMBbI 10 XUMHH Ha YIIIyOJIEHHOM ypOBHE Ha
yYpOBHE cpeaHero oOmero oOpa3oBaHMS BKIIOYAIOT cHenu(UyYecKhe Uis Y4eOHOTO mpeaMeTa
«XuMus» Hay4Hble 3HAHUS, YMEHHUS W CIIOCOOBI ICWCTBUH IO OCBOCHHUIO, MHTEPIpPETANU H
npeoOpa3oBaHUIO 3HAHWM, BHIBI ACATEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHHS M NPHUMEHEHUIO
3HAHUH B Pa3JIMYHBIX yUYEOHBIX CUTYAIUSX, a TAK)KE B PEATbHBIX KU3HEHHBIX CUTYaIUIX, CBSI3aHHBIX
¢ XMMHUEH. B mporpamme 1mo XMMuu rpeMeTHbIE Pe3yNIbTaThl PEACTaBICHBI 110 TOAaM H3Y4YeHHUS.

[TpenMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XMMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEJCTABIECHUN: O MECTE€ U 3HAYECHUH OPraHUYEeCKOW XMMHH B CHCTEME
€CTECTBEHHBIX HayK U €€ pojMu B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHsSI YEIIOBEUECTBA B PEIICHUU
po0JIEM 3KOJIOTMUYECKOM, PHEPreTUUecKOM M MUIIEBOW OE€30MacCHOCTH, B PAa3BUTHH MEIULIUHBI,
CO3/IaHMM HOBBIX MAaTE€pHaJiOB, HOBBIX HCTOYHUKOB SHEPrMM, B 0O0ECHEUEHUH pPalMOHATIBLHOIO
IPUPOIONOIL30BaHUs, B (OPMUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U IPUPOJTHON CpeIe;

BJIa/ICHUE CHUCTEMOM XMMHUYECKUX 3HaHUH, KOTOpask BKJIIOYAET: OCHOBOIIOJIAratoIife MOHATUS
— XMMHYECKHH 3JIEMEHT, aTOM, AP0 M AJIEKTPOHHAs: 000JI09YKa aToMa, S-, P-, d-aToMHbIe OpOHTaNH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSIHUS aTOMa, THOpUIN3aliisg aTOMHBIX OpOUTael, HOH, MOJIEKYJIa,
BaJICHTHOCTb, MIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIIEHUS, XMMHUECKasl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00bEM, yIiepo/HbIi cKkeneT, GyHKIMOHAIbHAs TPYNIa, paJuKall, CTPYKTYpHBIE
bopMmybl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), U30MEPHsI CTPYKTYpHasi U IPOCTPAHCTBEHHAs
(reomeTpuueckasi, OINTHYECKasl), U30MEphbl, T'OMOJOTMYECKHH psl, TOMOJIOTH, YTJIEBOJIOPOBbI,
KHCIIOPOJI- ¥ a30TCOJIEPIKAIINE OPraHNYECKUE COETUHEHHS], MOHOMED, ITOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS; TEOPHH, 3aKOHbI (nepuoanueckuii 3akoH J[. . Menneneesa,
TEOpUsl CTPOEHHUsI opraHndeckux BemecTs A. M. byTiepoBa, 3aK0OH COXPaHEHHs MAcChl BELIECTB,
3aKOH COXpaHEHHs] M MPEBpAllleHUs SHEPruu MNpU XUMHUYECKHUX pEaKIHsIX), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN A3BIK XMMHMM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAHUSA
MPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBICHUMN; MPEJICTABICHUS] O MEXaHU3MaX XMMHUYECKUX
peakuuii, TepMOJUHAMUUYECKUX U KMHETUYECKMX 3aKOHOMEPHOCTAX HMX MPOTEKaHMs, O B3aUMHOM
BJIUSHUM aTOMOB M TpyHI aTOMOB B MOJIEKyJaX (MHIyKTUBHBIM U Me30MepHbIH 3((eKTsl,
opuentantsl | u Il pona); ¢akromornueckue cBeAEHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIONIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTHUECKOM
JeSITeTbHOCTH YeJIOBeKa, OOIIMX HAyYHBIX NMPUHLIUINAX XUMHUYECKOTO NMPOU3BOJCTBA (HA MpUMEpe
MIPOU3BOICTBA METAHOJIA, IepepadOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHUI: BBIABIATH XapaKTE€PHbIE IPU3HAKH IMOHATUHN, YCTaHABIMBATh MX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS TNPH OMHCAHUU COCTaBa, CTPOCHHS U
CBOWCTB OPraHUYECKUX COCUHECHUM;

c(hOopMUPOBAHHOCTh YMEHUIA:



MCIIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIMKY IUIA COCTABJICHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEIECTB;

COCTAaBJIAITh YPABHEHUs XMMHUYECKUX PEAKIMA M PAaCKPBIBATh MX CYIIHOCTBH: OKHCIMTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEAKIM MOCPEICTBOM COCTABICHHS JIEKTPOHHOrO OajaHca 3TUX PEaKLUH,
peakuuii HOHHOro 0OMEHa ITyTEM COCTABIICHUSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBATh MOJIEIH MOJIEKYJI OPraHMYECKHUX BEIIECTB JJIs MILTIOCTPALIMU UX XUMUYECKOTIO
Y IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTaHABIUBATh NPUHAAJICKHOCTh HM3YYECHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTABY U CTPOEHUIO K OIpPENeIEHHOMY KjacCy/Tpynie COeAMHEHUH, AaBaTh UM
Ha3BaHUA N0 cuctemarnueckoir Homenkiatype (IUPAC) u npuBoanTh TpUBHAIBHBIC HA3BAHUS IS
OTJENIbHBIX TMPEACTAaBUTENCH OpPraHMYeCKUX BELIECTB (ITHJICH, AaleTWIEH, TOIyOJ, TIJMLEPHH,
ATUJICHIJIMKONb, (PeHON, (POpMalbAETH I, alleTAIbIACTH I, alleTOH, MypaBbUHAsI KUCIIOTa, YKCyCHas
KHCJIOTA, CTEapUHOBAsl, OJICMHOBAs, IAJbMUTHUHOBAs KHUCJIOTHI, TIULUH, ajaHWH, MajibTo3a,
bpyKTO3a, aHUIINH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IpYyTHE);

CcOPMHUPOBAHHOCTh YMEHHUS ONpEAEIsATh BHMJ XHUMHUYECKOM CBSI3M B OpPraHUYECKUX
COEeIMHEHUAX (KOBaJEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTE YMEHMS TNPUMEHSTH IIOJIOKEHUSI TEOPUM CTPOEHHUS] OPraHUYEeCKHUX
BemectB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepPU30BaTh COCTAB, CTPOEHHE, (PU3NICCKHE U XUMHUUECKUE
CBOMCTBA THUIIMYHBIX NPEICTABUTENIEH DPA3JIMUHBIX KJIACCOB OPraHUYECKHX BEILIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, AaJIKCHOB, QJIKa/JME€HOB, QJKHMHOB, apOMaTHYECKUX YIJIEBOJOPOAOB, CIUPTOB,
QIBJETUA0B, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX U CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMHUHOKHCIIOT, O€IKOB, YIieBOJOB (MOHO-, M- U MOJIMCAXapHJIOB),
WUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEX1y HUMH YPAaBHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKUX
PEaKIHii ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

cOPMHPOBAHHOCTh yYMEHHUs MOIATBEPXkJaTh HAa KOHKPETHBIX MPUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTM OPraHMYECKHX COEJAMHEHUH OT KpaTHOCTU U THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKU YTJIIEBOJOPOJHOTO ChIpbs (HEDTB,
HOPUPOIHBIN ra3, yroyp), cnocoObl €ro mepepaboTKH M IMPaKTHUYECKOe MPUMEHEHUE MPOIYKTOB
nepepadoTKy;

c(OpPMHPOBAHHOCTH BIIAJICHUS CUCTEMON 3HAaHUH O €CTECTBEHHO-HAYUHBIX METOJaX MO3HAHUS
— HaOJII0IGCHUH, U3MEPEHNH, MOICTIMPOBAHNH, SKCIIEPUMEHTE (pEalIbHOM U MBICJIEHHOM) U YMEHUS
IIPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH OCHOBHBIE ONEPALIMU MBICTUTENIBHON NeSTEIbHOCTH
— aHauM3 W CHHTEe3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHUE MNPUYMHHO-
CJIEICTBEHHBIX CBSI3€H — JIJIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIHII;

c(OPMHPOBAHHOCTh YMEHH: BBIABIATH B3aMMOCBSI3b XMMMUYECKMX 3HAHUH C MOHATHSIMU U
MPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHbIX IPEIMETOB I 00Jee 0CO3HAHHOIO OHUMAaHUs
CYLIHOCTH MaTEpUaJIbHOIO €JUHCTBA MHpA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS IO OPraHUYECKON
XUMUH 17151 OOBSICHEHUSI U IPOrHO3UPOBAHMSI SIBJIEHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO ITPUPOY;

c(OpPMHPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM
XUMHYECKHX peaklUui ¢ UCTOIb30BaHUEM (DU3MUECKUX BETUYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUYETHI IO HAXOKICHUIO
XUMHUYECKON (hOpMyJIbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XMMHMUYECKUX DJIEMEHTOB,
NPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOrHO3MPOBATh, AHAJIU3UPOBATh W OLEHUBATh C TMO3ULUN
HKOJIOTHYECKOM O0€30MacHOCTH TOCHIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOW JI€ATEIILHOCTH
YyeJioBeKa, CBA3aHHOU ¢ MepepabOTKON BEIIEeCTB, UCIOIb30BATh MOTYUYSHHbIE 3HAHUS ISl IPUHSTUS
IPaMOTHBIX pEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSITEIbHO IUIAHUPOBATh WU TMPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (MOIY4YEHHE U M3YyUEHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAYECTBEHHBIE pEaKLUU
YTIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M KHCIOPOICOACP/KAUX OPraHUYECKHUX BEILECTB, PEILICHUE
HKCIEPUMEHTAIBHBIX 337[ad M0 PACIO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COONIIOJICHHEM IMPABUI



Oe3omacHOTO OOpaIIeHus C BEIIECTBAaMHU M JIa0OpaTOpHBIM 000py10BaHUEM, (HOPMYIHUPOBATH 11E]Tb
WCCJICIOBAHMSI, TIPEJCTABIISITh B Pa3InYHON (opMe pe3ylIbTaThl IKCIEPUMEHTa, aHAIH3UPOBAThH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBUJa SKOJOTMYECKU IIeJIeCO00pa3HOro MOBeJACHHs B OBITY U TPYIOBOMA
JESATEIbBHOCT B ILEJIAX COXPAHEHHUS CBOEr0 3/0pOBBbS, OKpPYXKaroIleW MNPUPOAHOM Cpelapl U
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOIO JCHCTBUSA HA JKMBBIE OpPraHU3MbI OINPEACIEHHBIX
OpraHMYECKUX BEIIECTB, TOHUMas cMbIch nokazatesns [1K;

AHATM3UPOBATH 11ETIECO00PA3HOCTh IPUMEHEHHS OPTAHHYECKUX BEIIECTB B POMBIIIIIEHHOCTH
U B OBITY C TOUKHU 3pEHUS] COOTHOIICHUS PUCK-TIOJB3a;

c()OPMUPOBAHHOCTh yYMEHHI: OCYIIECTBIISTh IICJICHANIPABICHHBIM TMOUCK XUMHUYECKOU
uH(pOpMallii B pa3jMYHbIX HCTOYHUKAX (Hay4yHass M y4yeOHO-Hay4yHas JMUTepaTrypa, CpeIcTBa
MaccoBoi wuH(popMmanuu, WHTEpHET ¥ Jpyrue), KPUTUYECKH AaHATU3UPOBATH XHMHUYECKYIO
uH(popMalnio, nepepadaTeiBaTh €€ M UCHOJIB30BaTh B COOTBETCTBUU C IMOCTaBICHHOW yueOHOMU
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHUE

KoauuecTBO 4acoB

Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
n/n NMPOrpamMMbl Bcero KO*;;%‘:}‘TI’:I’W Hpal:caTﬁpzicIKne oOpa3oBaTejibHbIE pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
[Ipeamer opraHM4ecKoi XUMHH. Bu6muoteka [JOK
1.1 Teopust CTpoeHUsT OPraHUYECKUX 13 2 0 https://lesson.edu.ru/lesson/a9f3d191-
coenunenuii A. M. byrineposa 5ele-4e24-ac02-efb16fa49f6a
Uroro no pazneny 13
Paznea 2. Yraesogopoasbl
[IpenenbHbIe yrieBOAOPOIbI — bubmorexa LIOK
2.1 ATKAHBL, LHKIOATKAHb! 9 0 0 https://lesson.edu.ru/lesson/258ddc06-
’ ec23-473c-b3d7-ed82fcaddd02
Henpenenbabie yrieBoaopos: bubmmorexa HOK
2.2 ATKEHbL, ATKATHCHbL, ATKHHBI ' 20 0 1 https://lesson.edu.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfh9399
bubmmoteka IIOK
23 ApomMaTryeckue yrieBoaopOoIbI 11 0 0 https://lesson.edu.ru/lesson/d86d7d00-
' (apeHsr) d5b4-491d-aded-
c3ddal9feef4bubnmorexa [JOK
[IpupoiHBIE HICTOYHUKHU bubmorexa HOK
2.4 TIEBOTOPOIOB 1 HX TepepaGoTka 4 0 0 https://lesson.edu.ru/lesson/99557a5e-
y poA pep 2221-43e0-97h8-983de535¢44d
bu6nunorexa LIOK
2.5 ["aoreHIPON3BOIHBIE YIIIEBOIOPOIOB 4 1 0 https://lesson.edu.ru/lesson/6¢919641-
7956-4130-b1fd-c7e71db395d7
Hroro mo pazneny 48
Pazpnen 3. Kuciiopoacoaep:xainiue opraHn4ecKue coeJUHEHNs
bu6nunorexa LIOK
3.1 Crupter. denon 18 1 1 https://lesson.edu.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad71694f
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KapOoHunbpHbIE COeTUHEHUS:

bubnunoreka LIOK

3.2 anbJIeruabl 1 KeToHbl. KapOoHOBBIE 27 https://lesson.edu.ru/lesson/8664b319-
KkucioThl. CioxxHbie 3¢upsL. Kupsbl 0ba3-4945-b076-cb7ae5858b90
bubnunoreka LIOK
3.3 VrieBoabl 7 https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazaeny 52

Pa3znea 4. A3oTcoaepxaiue OpraHnyecKkue coeIuHeHus

bubmuoreka [{OK
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 13 https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro mo pazneny 13
Pa3pen S. BeicOKOMOJIEKY IS pHbIE COCIUHEHUS
bubmuoreka [{OK
51 BbICOKOMOJIEKYJISIPHBIC COCTUHECHUS 9 https://lesson.edu.ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHME 110 XUMHH 10 «I'» KJIACC
yuutenb llkypaii 'annna AnexcanapoBHa

KoaunyecTBo yacoB

Ne Tema <a Hdara DJIeKTPOHHBIE NU(POBLIE
n/m emMa ypo Bcero Konrpoanunie TpaxTiyeckue H3y4YEeHHUA o0pa3oBaTe/bHBIC PeCypcehl
padoThI pa6oTsl
Bbubanoreka [JOK
1 Jleub 3HAHUI 1 0 0 02.09.24 https://lesson.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
Hpez[MeT 1 3HAYCHUC OpFaHqucKOﬁ XHUMHH,
T Bumoresa LOK
2 Cf eHIe aToMa Fﬂe J (bciomge " 1 0 0 03.09.24 https://lesson.edu.ru/lesson/20b1df2e-
POCHHE yIepon 6ce4-435b-b6dc-5155d30a45fa
BO30YK/IEHHOE COCTOSsIHUS ). BaneHTHbIe
BO3MOXKHOCTHU aTOMa yriepojaa
e o Butmorera 10K
3 KOBﬂaH eHTHOﬁ‘CB;BH CHOCOGpra3 LiBa 1 0 0 04.09.24 https://lesson.edu.ru/lesson/2859ec02-
N > pasp 8ecd-4cd8-8531-edad962608fh
CBsI3CH
Teopus cTpoeHUsI OPraHNUECKUX COEIUHEHUI BI/I6J’II/IOTCK3 HOK
4 A 1\5’[ 5 Tpe oBa P A 1 0 0 06.09.24 https://lesson.edu.ru/lesson/c935a58c-
- VI DYTICp ab0e-4c59-9dcf-20517ae4b52¢
Bunasl uzomepun: ¢ KTYpHas BI/I6J’II/IOTCK3 HOK
5 A PHIL: CIPYKTYpHas, 1 0 0 09.09.24 https://lesson.edu.ru/lesson/c935a58¢-
HPOCTPAHCTBEHHAA. ab0e-4¢59-9dcf-20517ae4b52e
DneKTpOoHHBIE Y3PPEKTH B MOJIEKYTIaX bubmorexa [IOK
6 P Mosery 1 0 0 10.09.24 https://lesson.edu.ru/lesson/c935a58¢-
OPTAHMHACCKIX COCIIHEHIHI ab0e-4¢59-9dcf-20517ae4b52e
oo semtetrn, Cnerevatccran BuGorera LIOK
7 HgMeHKHaT a (ILI?P ACj OPrAHIICCKIX 1 0 0 11.09.24 https://lesson.edu.ru/lesson/726ee099-
yp P e1a9-410f-b8be-b4cb589aead1
BCILIECTB
Bbutnuoreka IJOK
8 CraproBast KOHTPOJIbHAS paboTa 1 1 0 13.09.24 https://lesson.edu.ru/lesson/726ee099-
e1a9-410f-b8be-b4chb589aeadl
Krnaccndukarus peaxmuii B OpraHHuecKon bubmmorexa [IOK
9 ! I3 peaxit p 1 0 0 16.09.24 https://lesson.edu.ru/lesson/c19e6ffc-
XAMIH 7d70-46¢cc-a9ee-ebfac27dead9
Ki b . . Bbubaunoreka [JOK
10 ACCHOKALIT PCAKIH B OPraHiCCKon 1 0 0 17.09.24 https://lesson.edu.ru/lesson/c19e6ffc-
XAMUIH 7d70-46¢c-a9ee-ebfac27dead9
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CucreMaTn3aris 1 0000IIeHIE 3HAHNM 110

teMe: «lIpenmer oprannueckoi XMUMHUU bubmmorexa LIOK
11 Teop.I/m cl;piemm gpraanecmx coenﬁﬁeﬁnﬁ 18.09.24 https://lesson.edu.ru/lesson/726ee099-
A. M. Bytneposa» e1a9-410f-b8be-b4ch589aeadl
Ko i e e Bumorera 10K
12 p - CopHA ¢Tp 20.09.24 | https:/lesson.edu.ru/lesson/8664b319-
OPTAHITIECKIX COSAMHCHHT A. M. 0ba3-4945-h076-ch72e5858h90
bytneposay
ggKaHH ; rogxo:om:ecx:n p;;/:([), oe6Lua;[ Bubmiorexa [[OK
13 PMYJIa, HOMCHKIIATYPA H H30MCPHA, 23.09.24 https://lesson.edu.ru/lesson/258ddc06-
ANIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE ec23-473¢c-b3d7-ed82fcaddd02
MOJICKYJI
dusnueckre ¥ XUMHYECKHE CBOMCTBA Enbmorexa [IOK
14 24.09.24 https://lesson.edu.ru/lesson/258ddc06-
ankaHoB. HaxoxneHne akaHOB B IPUPOJIC. ec23-473¢c-b3d7-ed82fcaddd02
dusnueckue ¥ XUMHYECKHE CBOMCTBA Enbmorexa LIOK
15 25.09.24 https://lesson.edu.ru/lesson/258ddc06-
ankaHoB. Haxosx/ieHue aikaHOB B MIPUPOJIC. ec23-473c-b3d7-ed82fcaddd02
bubanoreka [JOK
16 Croco0bI MoJTy4eHHs ¥ TPUMEHEHNE aJIKaHOB 27.09.24 https://lesson.edu.ru/lesson/9641927f-
bbc8-44bh9-b3ea-81a2be75c47a
Bubnnoreka IIOK
17 Croco0bl Moay4eH s ¥ IPUMEHEHHE aJIKaHOB 30.09.24 https://lesson.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75c47a
HuknoankaHsr: o0mmas (I)opMyJIa,6 011024 Bubmiorexa LJOK
18 HOMCHIUTATYpA 1 M3OMCPH, OUCO CHHOCTH " https://lesson.edu.ru/lesson/96419271-
CTPOCHUS ¥ XUMHIECKHUX CBOHCTB, CIIOCOOBI bbc8-44b9-b3ea-81a2be75¢47a
MIOJTYYCHHS M IPAMCHCHHE
Ty 8 oo, So0SeEHOCTH BuGamorera LIOK
19 yP PHi, Of 02.10.24 https://lesson.edu.ru/lesson/96419271-
CTPOCHUS M XUMHIECKUX CBOHCTB, CIIOCOOBI bbe8-44b9-b3ea-81a2be75¢47a
MIOJTYYCHHS ¥ IPHUMCHCHHE
Pemenue pacu€THbIX 3aJa4 Ha ONPEAEICHUE
MOJIEKYJISIPHOH (hOPMYJIIBI OPraHHYECKOTO Bubmiorexa LJOK
20 BCLIECTBA TI0 MACCOBBIM JI0JIAM aTOMOB 04.10.24 https://lesson.edu.ru/lesson/7dada027-
3JIEMEHTOB, BXOISIIHX B €0 COCTaB. 8448-418f-bA16-fbaledddabsd
CuctemaTu3sanys 1 0000IIeHEe 3HAHUN 110
TEME
Pemenue pacu€THbIX 3aJa4 Ha ONPENEICHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHHYECKOTO Bubmiorexa LJOK
21 BCLIECTBA TI0 MACCOBBIM JIOJIAM aTOMOB 07.10.24 https://lesson.edu.ru/lesson/7dada027-

9JICMCHTOB, BXOOAIIUX B €0 COCTaB.
CI/ICTCM&TI/I?)aHI/IH u O606III€HI/IG 3HAHMI 110
TEMEC

8448-418f-b416-fbaledd4ab6d



https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

AJKEHBI: TOMOJIOTHYECKHH Psifl, 00mas

(dhopmysia, HOMEHKIIATYpPa, JJICKTPOHHOE U bubamorexa HOK
22 pmya, ypa, P 08.10.24 https://lesson.edu.ru/lesson/4038171e-
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL. 4158-4bd1-2698-18dc1cfb9399
CTpyKTypHas ¥ IIKC-TPAHC-U30MEPHs AJIKCHOB
dOm3ryecKkne 1 XUMHUISCKIE CBOMCTBA bubmorexa HOK
23 anetion. TToasio MabKoBHIKoEa 09.10.24 https://lesson.edu.ru/lesson/4038171e-
P P 4158-4bd1-ae98-18dc1cfh9399
OU3MYECKHE U XUMHUYECKUE CBOMCTB bubimorexa [OK
24 aHKzHOZC HeaBmO M;CKOEHCHI?OBZ a 11.10.24 https://lesson.edu.ru/lesson/4038171e-
P P 4158-4bd1-ae98-18dc1cfh9399
Bbubnanoreka [JOK
25 Crioco0bI MOTyYeHHUs ¥ IPUMEHEHHE alTKECHOB 14.10.24 https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae
bubanoreka [JOK
26 Croco06bI MOTyYeHHUs U PUMEHEHHE alKESHOB 15.10.24 https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-70b5e8db71ae
[paktrdeckas padora Ne 1 mo Teme Bubmmorexa [IOK
27 "TMonyueHue STUICHA U U3YYCHHE €r0 16.10.24 https://lesson.edu.ru/lesson/53cd2379-
CBOHCTB" 2a45-43b1-9f67-7ebcdaf03ce0
Pemenne pacuéTHbIX 3a7a4 Ha ONPEAETICHUE Bubnmoreka IIOK
28 MOJIEKYJISIPHOU (POPMYJIBI OPraHHIECKOTO 18.10.24 https://lesson.edu.ru/lesson/7dada027-
BELIECTBA 8448-418f-b416-fbaledd4ab6d
ATKaMeHbl: CONPSKEHHBIE, N30JUPOBAHHBIE, butnuoreka IJOK
29 KymysiupoBaHHbie. OCOOEHHOCTH 21.10.24 https://lesson.edu.ru/lesson/6df23393-
JIIEKTPOHHOTO CTPOEHHS 6f08-4b9f-ae01-a983b95b854a
butnuoreka IJOK
30 XUMHYECKHE CBOWCTBA CONMPSKEHHBIX TUCHOB 22.10.24 https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95h854a
butnuoreka IJOK
31 XUMHYECKHE CBOWCTBA CONPSIKCHHBIX TUECHOB 23.10.24 https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-a983b95h854a
C 6 bubnunoreka [JOK
32 a;(;coﬂei:;mqum 1 TIPUMEHEHHE 25.10.24 https://lesson.edu.ru/lesson/6df23393-
A 6f08-4b9f-ae01-a983b95h854a
C 6 bubnuoreka [JOK
33 a;((;con L}IIHBOHY%HM 1 TIPUMEHEHHE 06.11.24 https://lesson.edu.ru/lesson/6df23393-
pHeHo 6f08-4b9f-ae01-a983b95b854a
AJKWHBI: TOMOJIOTHYECKHH PsijI, oO1ast Bu6muorexa [[OK
34 (popMmyJ1a, HOMEHKIATYPa, SISKTPOHHOS M 08.11.24 https://lesson.edu.ru/lesson/05¢9a929-

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(u3nUecKkue CBOMCTBA

6741-4d7c-84b5-009292468356
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Bbutnmoreka IIOK

35 XHUMAYECKUE CBOMCTBA aIKHHOB 11.11.24 https://lesson.edu.ru/lesson/05c9a929-
6741-4d7c-84b5-009292468356
Bubnmoreka IIOK
36 KauecTBeHHbIC peakilii Ha TPOWHYIO CBSI3b 12.11.24 https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
Bbubnanoreka [JOK
37 CrocoObI MoJTyUeHus ¥ IPUMEHEHNE aTKHHOB 13.11.24 https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
Bbubnanoreka [JOK
38 Croco0bI MoJTyUeH s ¥ IPUMEHEHNE aTKHHOB 15.11.24 https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
Pemenue 3anau: pacy€Tsl 10 ypaBHEHUIO bubmorexa [IOK
39 ngnqecxo; e;CuI: - P 18.11.24 https://lesson.edu.ru/lesson/7dada027-
positt 8448-418f-b416-fbaledd4abéd
Pemenue 3amaq: pacy€Thl o0 ypaBHCHHIO bubmorexa [IOK
40 XHMH%CKO; e'ag - M 19.11.24 https://lesson.edu.ru/lesson/7dada027-
peakdt 8448-418f-b416-fbaledd4abéd
CucteMaTtu3zanus 1 00001IeHIE 3HAHUHA TIO bubmorexa [IOK
41 Tene H H 20.11.24 https://lesson.edu.ru/lesson/6¢919641-
7956-4130-b1fd-c7e71db395d7
e oot o Busmorera LOK
42 pMyJia, ypa. JIeKTp 22.11.24 https://lesson.edu.ru/lesson/d86d7d00-
MIPOCTPAHCTBEHHOE CTPOCHHIE MOJICKYJI 45b4-491d-aded-c3ddalofeefa
OCH30JIa ¥ TONTyoJIa, HX (pU3MUYECKIe CBOMCTBA
e e oo BiGorea 10K
43 pMyJIa, ypa. p 25.11.24 https://lesson.edu.ru/lesson/d86d7d00-
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI 45b4-491d-aded-c3ddalofeefa
OCH30JIa ¥ TONTyoJIa, HX (pU3MUYECKIe CBOMCTBA
XUMHUYECKHE CBOMCTBA APEHOB: pEaKIuu bubamorexa HOK
44 SAMeIICHS P - pearn 26.11.24 https://lesson.edu.ru/lesson/d86d7d00-
- d5bA-491d-aded-c3ddal9feefa
XuMUuecKue CBONCTBA apEHOB: PEAKIINU Bubnmoreka [IOK
45 MPUCOCANHEHHS, OKUCIICHHE TOMOJIOTOB 27.11.24 https://lesson.edu.ru/lesson/d86d7d00-
Oenzoia d5h4-491d-aded-c3ddal9feefd
bubnnoreka IJOK
46 OCo0EeHHOCTH XMMHUYECKUX CBOWCTB CTHPOJIA 29.11.24 https://lesson.edu.ru/lesson/d86d7d00-
d5hb4-491d-aded-c3ddal9feef4
Pemenue pacuéTHbIX 3a7ja4 Ha ONpeAeIeHIe Bubmmorexa [IOK
47 MOJIEKYJISIPHOH (pOpMYJIbI OPraHUYeCKOro 02.12.24 https://lesson.edu.ru/lesson/7dada027-

BeEIllECTBa

8448-418f-b416-fbaledd4ab6d
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Pemenne pacu€THbIX 3a/1a4 Ha ONpeieTICHUE

Bbutnmoreka IIOK

48 MOJICKYIISIPHOHN (DOPMYJTBI OPTaHHIECKOTO 03.12.24 https://lesson.edu.ru/lesson/7dada027-
BEILIECTBA 8448-418f-b416-fbaledd4ab6d
Bubnmoreka IIOK
49 Crioco0BI MOTyYeHUs ¥ IPUMEHEHNE apEeHOB 04.12.24 https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
Bbubnanoreka [JOK
50 Croco0bI MoJTydeH s ¥ MPUMEHEHHUE apEeHOB 06.12.24 https://lesson.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
I'eHeTndeckas CBsI3b MEX, JINYHBIMU Bubrmorexa IIOK
51 KiacecaM;C : ezo 30 OeOBﬂy pas 09.12.24 https://lesson.edu.ru/lesson/6c919641-
YIIeBONOPOA 7956-4130-b1fd-c7e71db395d7
Pacuétsl o ypaBHEHUSAM XUMHUYECKHUX Bubmmorexa [IOK
52 peaknuii. CrucreMaTH3alus U 0000IIeHe 10.12.24 https://lesson.edu.ru/lesson/6¢919641-
3HAHUH 110 TEME 7956-4130-b1fd-c7e71db395d7
Bubnmoreka IIOK
53 [Mpuponueiii ra3. [TomyTHble HEDTSIHBIC Ta3bl 11.12.24 https://lesson.edu.ru/lesson/99557ab5e-
2221-43e0-97b8-983de535c44d
K . Bubnuoreka IIOK
54 aMeHIg’M YIOJIb M HPOAYKTBL €ro 13.12.24 https://lesson.edu.ru/lesson/99557a5e-
f1epepaboTi 2221-43e0-97b8-983de535¢c44d
Hedts 1 ciocoObl €€ nepepaboTku bubmorexa HOK
55 TP HMEHEHHE TDOIVKTOB Hebe aGo.TKH HedH 16.12.24 https://lesson.edu.ru/lesson/99557a5e-
P poLy pep 2221-43e0-97b8-983de535¢c44d
reHeTH‘IeCKaH CBS3b MCIK, A3JIMYHBIMU BH6HHOTeKa HOK
56 TACCAMI VIEBOLODO O;ly pasit 17.12.24 https://lesson.edu.ru/lesson/6c919641-
YIIeBOOPOA 7956-4130-b1fd-c7e71db395d7
lanorenonpoun3BoAHbIE YIIIEBOAOPOIOB: Bubnnoreka IIOK
57 JJIEKTPOHHOE CTPOEHHE; PEAKIINH 3aMEILCHUS 18.12.24 https://lesson.edu.ru/lesson/6¢919641-
rajioreHa 7956-4130-b1fd-c7e71db395d7
[eiicTBue mienoyvei Ha raJoreHnpoOU3BOIHBIE. Bubmmorexa [IOK
58 B3aumozelicTBre QUrajoreHajKkaHOB C 20.12.24 https://lesson.edu.ru/lesson/6¢919641-
MarddeM M [UHKOM 7956-4130-b1fd-c7e71db395d7
C 606 . bubnuoreka [JOK
59 HCTeMaf?faum 11000 I,I,IeHHe SHAHMI IO 23.12.24 https://lesson.edu.ru/lesson/6c919641-
PA3ICIY ~ Y TTIEBOMOPOIbI 7956-4130-h1fd-c7e71db39507
KontponsHas padbora 1mo teme buGnmorexa I1OK
60 "Vran I:’I,, 24.12.24 https://lesson.edu.ru/lesson/6abf1680-
CBONOPON 4eb5-4672-8ea5-44d63cccf518
[IpenenbHBIC OTHOATOMHBIE CITUPTHI: Bbutnmoreka IIOK
61 TOMOJIOTHYECKHU#T psift, o6mmast popmyia, 25.12.25 https://lesson.edu.ru/lesson/5439¢18b-

CTPOCHHE MOJICKYJI, H30MEpPHS,

7440-4b6f-bf84-c04fad71694f
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HOMEHKJIATypa, Kiaccuukanus, Gu3ndeckue
CBOMCTBA

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHH psizl, oOmast popmya,

Bubnmoreka IIOK

62 CTPOCHHUE MOJICKYJI, H30MEPHS, 27.12.24 https://lesson.edu.ru/lesson/5439¢18b-
HOMEHKJIATypa, KIaCCHPUKAIHs, HH3HICCKIE 7440-4b6f-bf84-c04fad71694f
CBOMCTBA
X N Bubmuoreka [IOK
63 o m:)p;qzcme C]ZOHCT? TPEACIBHBIX 10.01.25 https://lesson.edu.ru/lesson/5439c18b-
FHOBTOMHPIX CLIUpTOB 7440-4b6f-bf84-c04fa471694f
X « . Bubmuoreka [IOK
64 VIMHTIICCKHE CBOHCTBA MPEACIBHBIX 13.01.25 https://lesson.edu.ru/lesson/5439¢18b-
O/HOATOMHBIX CIIHPTOR 7440-4b6f-bf84-c04fad71694f
CriocoObI TOJyYCHHUST U PUMEHEHHE bubimorexa LHOK
65 14.01.25 https://lesson.edu.ru/lesson/5439c18b-
O/HOATOMHBIX CIIHPTOR 7440-4b6f-bf84-c04fad71694f
C 6 Bubnmoreka IIOK
66 [TOCODBI MOTYHCHIA 1 NPHMEHCHHE 15.01.25 https://lesson.edu.ru/lesson/5439c18b-
OAHOTTOMHBIX CHHPTOR 7440-4b6f-bf84-c04fa471694f
[pocTeie >¢upbl: HOMEHKIATYpa U H30MEpHs, Bubmmorexa [IOK
67 0COOEHHOCTH (DPU3UUECKUX U XUMUYECKUX 17.01.25 https://lesson.edu.ru/lesson/5439c18b-
CBOWCTB 7440-4b6f-bf84-c04fa471694f
IpocTeie 3¢Upbl: HOMEHKIATYpa U U30MEPHS, bubnunoreka [JOK
68 0COOEHHOCTH (PU3UUECKUX U XUMUYECKUX 20.01.25 https://lesson.edu.ru/lesson/5439¢18b-
CBOWCTB 7440-4b6f-bf84-c04fa471694f
MHoroaToMHBIE CITUPTHL: OTUJICHIJIUKOJIb U BI/I6HI/IOTeKa HOK
69 TIHIEPHH, UX QU3MIECKIE 1 XUMUYCCKUE 21.01.25 https://lesson.edu.ru/lesson/461aa9c8-
CBOJCTBa c0ef-4827-a8e5-d12a0bedc826
MHOroaTOMHBIE CIIUPTHI: 3TUIIEHTIIUKOJIb U bubmmorexa IIOK
70 TIHIEPHH, UX QU3MIECKIE 1 XUMHUYECKHE 22.01.25 https://lesson.edu.ru/lesson/461aa9c8-
CBOJCTBa c0ef-4827-a8e5-d12a0bedc826
C 6 bubnunoreka [JOK
71 M]l:g:;)a;w(l)l\l‘:](_)[)]‘)[]})’(‘lceg:ﬂTI/(I):pHMeHeHHe 24.01.25 https://lesson.edu.ru/lesson/461aa9c8-
P cOef-4827-a8e5-d12a0bedcB26
d . b bubnuoreka [JOK
72 CHOI: CTI%OeHHe MOHGK?];H’ rHecKue 27.01.25 https://lesson.edu.ru/lesson/649883b8-
cBoifcTBa. TOKCHYHOCTB (eHoa 705f-4F16-8966-10a2278b08F1
butnuoreka IIOK
73 XumHveckue cBOWCTBa (eHoa 28.01.25 https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1
Bbutnmoreka IIOK
74 XUMHYECKHEe CBOMCTBA (heHOIIa 29.01.25 https://lesson.edu.ru/lesson/649883b8-

7¢5f-416-896e-10a2278b08f1
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Bbutnmoreka IIOK

75 Crioco0bI MoJTydeHUsE ¥ IPUMEHEHre (heHoa 31.01.25 https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1
[Ipaxtraeckas padora Ne 2. Pemenne Bbubmmorexa [IOK
76 HKCIIEPUMEHTAIBHBIX 33124 10 Teme "CIupThI 03.02.25 https://lesson.edu.ru/lesson/5439¢18b-
u heHo" 7440-4b6f-bf84-c04fa471694f
Cuctematusaiys 1 0000IICHIE 3HAHUIA IO bubmmorexa [IOK
77 Tene 04.02.25 https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
KOHTpOJ'II)HaH pa60Ta I10 TCMC: «CHI/IpTI)I BH6HHOTeKa HOK
78 Do ’ ’ 05.02.25 https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
AJIL,I[GFH,I[;I I/I6K€TOHBIZ Bj'IeKTpOHI-TOG EI/I6HI/IOTeKa I_[OK
79 CTPOCHHE KAPLOHIIILHOM TPYIIIILI, 07.02.25 https://lesson.edu.ru/lesson/8664b319-
TOMOJIOTHUYECKHUE Psi/ibl, 00IIas popmyna, 0ba3-4945-b076-ch 7265858090
HU30MEpHs U HOMEHKJIATypa
s o econos Bamorera 10K
80 P P PYIIBL, 10.02.25 https:/lesson.edu.ru/lesson/8664b319-
TOMOJIOTHUYECKHUE Psi/ibl, 00IIas popmya, 0ba3-4945-b076-ch7ae5858b90
HU30MEpHs U HOMEHKJIATypa
Al ) . ) Bubmmorexa [IOK
81 ea‘;”e;;‘i“;‘cEETEI;Z;&“S““CKHG CBOHCTR, 11.02.25 https:/lesson.edu.ru/lesson/8664b319-
PEAKIUIH HpHcoe 0ba3-4945-b076-cb7ae5858b90
PGaK NN OKHUCJICHUA U KAYCCTBCHHBIC BI/I6J’II/IOT6K3 HOK
82 1 12.02.25 https://lesson.edu.ru/lesson/86640b319-
PEAKINH IBJICTHIIOB H KETOHOB 0ba3-4945-b076-cb7ae5858b90
Pea « « butnuoreka IJOK
83 CAKIHMI OKUCIICHHA H KaTCCTBCHHRIC 14.02.25 https://lesson.edu.ru/lesson/8664b319-
PCAKIIIH ATIBJICTHIIOB 1 KCTOHOB 0ba3-4945-b076-cb7ae5858b90
Bbutnuoreka IJOK
84 CrocoObI oJTyYeH s allbJAETHI0B U KETOHOB 17.02.25 https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
bubnuoreka IJOK
85 CrocoObI oJTyYeH s allbJAETHI0B U KETOHOB 18.02.25 https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
o 6 bubnunoreka [JOK
86 AHOOCHOBHBIC TIPCACIIBLHBIC KAPHOHOBRIC 19.02.25 https://lesson.edu.ru/lesson/b4feaa04-
KHUCJIOTHI, 0CO6€HHOCTI/I C’I‘pOGHI/ISI ux MOJ'ICKyJ'I 3438-4b57-3390-baOf9f663COd
I/I MEpPHUA U HOMCHKJIATypa Ka 6 HOBBIX BI/I6J’II/IOTCKa HOK
87 30Mep oMe Ypa KapboHO 21.02.25 https://lesson.edu.ru/lesson/b4feaa04-

KHUCJIOT, UX (1)I/I3I/I'~I€CKI/IG CBOIicTBa

3438-4b57-a3ec-ba0f9fe63c0d
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XUMHYECKHE CBOMCTBA MPEAETbHBIX

Bbutnmoreka IIOK

88 24.02.25 https://lesson.edu.ru/lesson/b4feaa04-
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT
A P 3438-4b57-a3ec-ba0fofe63c0d
N Bubnmoreka IIOK
89 f“}?ﬁ)ﬁiﬁﬁ;ﬁ:czi:ﬁ ;ielf;f;g; 25.02.25 https://lesson.edu.ru/lesson/b4feaa04-
A P 3438-4b57-a3ec-ba0f9fe63c0d
OCcOOCHHOCTU CBOUCTB MYypPaBbUHOMN KUCIIOTHL. BH6H_HOTeKa HOK
90 MHOr00GDAZME KADGOHOREIX KHCIOT 26.02.25 https://lesson.edu.ru/lesson/b4feaa04-
P P 3438-4b57-a3ec-ba0fofe63c0d
OC0o0EHHOCTH CBOWCTB: HETIPEEIbHBIX U
apOMaTHYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX, BH6H_HOTeKa LIOK
91 FHIpOKCHKAPGOHOBBIX KHCIOT 28.02.25 https://lesson.edu.ru/lesson/b4feaa04-
[IpeacraBuTeNn BHICIINX KAPOOHOBBIX KHCIOT 3438-4b57-a3ec-ba0f9fe63c0d
[oHsTHE O MPOU3BOAHBIX KAPOOHOBBIX EH6H_HOTeKa HOK
92 HCHOT 03.03.25 https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
Bubnmoreka IIOK
93 E;Oggf;’;zz;ﬁ? 1 TIPHMCHEHHE 04.03.25 https://lesson.edu.ru/lesson/b4feaa04-
P 3438-4b57-a3ec-ba0fofe63c0d
Bubnmoreka IIOK
94 f;ogff;giiﬁeﬂ[ 1 TIPHMCHEHHE 05.03.25 https://lesson.edu.ru/lesson/b4feaa04-
P 3438-4b57-a3ec-ba0f9fe63c0d
CroxHBIe 3(UPBI: TOMOJIOTHYESCKHUH P, BH6H_HOTeKa HOK
95 0BIIAs hOPMYITa, H3OMEPHS U HOMEHKIATYPA 07.03.25 https://lesson.edu.ru/lesson/71ac43f2-
tHas Qopmyxa, P P a0d4-4945-a0eb-1e59cd5f4d9f
butnuoreka IJOK
96 dusnUecKre U XUMUUECKHE CBOMCTBA d3(UPOB 10.03.25 https://lesson.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof
Pemiennie pacy€THpIX 3a1a4: 0 YpaBHEHUIO
XUMHUYECKOW peakluy, Ha ONpeesIeHUe BH6H,HOTeKa HOK
97 MOJTEKYIAPHOT hOPMYTb OPraHHIECKOro 11.03.25 https://lesson.edu.ru/lesson/7dada027-
Bemecz}gap PMYIIRL OP 8448-418f-b416-fbaledd4abbd
[MpakTryeckas padbora Ne 3. Pemenue Bubnmoreka [IOK
98 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME 12.03.25 https://lesson.edu.ru/lesson/7595770-
"Kap6oHoBbie KuciaoThl. CoxHbIe 3GHpHI" 50f4-4910-b706-ac2d1b0f4c26
H(I/IPBI' CTpOCHUC (1)I/I3I/I‘-I€CKI/IC U XUMHUYCCKHE BI/I6HI/IOTCK3 HOK
99 Boil T’Ba (rm J;H ) 14.03.25 https://lesson.edu.ru/lesson/71ac43f2-
epone HPOIHS a0d4-4945-a0eb-1e59cd5f4dof
OCcoOCHHOCTH CBOUCTB KHUPOB, COJIEPIKAIIIX Bubmmorexa [IOK
100 OCTaTKM HENPEACIbHBIX )KUPHBIX KUCIIOT. 17.03.25 https://lesson.edu.ru/lesson/71ac43f2-

Kupsl B mpupoje

a0d4-4945-a0eb-1e59cd5f4d9f
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Mp11a Kak COJIM BBICIITHX Kap6OHOBI:IX

Bbutnmoreka IIOK

101 KHCJIOT, X Moroniee neiicteue. [Tonstre o 18.03.25 https://lesson.edu.ru/lesson/71ac43f2-
CHHTETHYECKUX Moromumx cpeacreax (CMC) a0d4-4945-a0eb-1e59cd5f4dof
I'eneTmgeckas CBSI3b YIICBOAOPOIOB U Bbubmmorexa [IOK

102 KHCIIOPOJICOEPIKAIINX OPraHMIECKUX 19.03.25 https://lesson.edu.ru/lesson/7595770-
BEIIIECTB 50f4-4910-b706-ac2d1b0f4c26
Pacuétel 1 BHCHHUSAM XHUMHUUYECKUX bubmorexa HOK

103 :;Kel/lﬁ 0 ypagHe e 21.03.25 https://lesson.edu.ru/lesson/7595770-
peardt 50f4-4910-b706-ac2d1b0f4c26
CucteMatusalys U 0000ICHIE 3HAHUHA T1 bubmmorexa [IOK

104 TeNfee armsatt ODODIHCHHE 3Ha © 02.04.25 https://lesson.edu.ru/lesson/7595770-

50f4-4910-b706-ac2d1b0f4c26
Kontpomnpnas pabota mo teme: Bubmmorexa [IOK

105 «Kap6ouunbasie coenunenusi. KapboHOBbIC 04.04.25 https://lesson.edu.ru/lesson/7595770-
kucyotel. CrioxHbie 3¢ upsL. JKUps» 50f4-4910-b706-ac2d1b0f4c26
O01mas xapakTepUCTHKA YTICBOIOB U Bubmmorexa [IOK

106 KknaccuduKanus yrieBoaoB (MOHO-, IH- U 07.04.25 https://lesson.edu.ru/lesson/709ce43a-
ITOJICAXapPHIbI) deb6-4281-963b-01d2e212d4d0
MoHocaxapusl: pu3nvecKre CBOHCTBA U bubmorexa [IOK

107 HaXo eHE eHB H HDOIE 08.04.25 https://lesson.edu.ru/lesson/709ce43a-

e PHpOA deb6-4281-963b-01d2e212d4d0
[IpumeHeHne TIII0KO03bI, €€ 3HAaUeHUE B butnuoreka IJOK

108 KU3HEEATENLHOCTH OPraHU3Ma. 09.04.25 https://lesson.edu.ru/lesson/709ce43a-
MoHocaxapH/ipl: XAMUYECKHE CBOHCTBA. deb6-4281-963b-01d2e212d4d0
Jucaxapuasl: caxaposa, MaJbT03a 1 JIaKT03a. bubmmorexa IIOK

109 Haxosxmenune B mpupo/ie ¥ NpUMEHEHUE 11.04.25 https://lesson.edu.ru/lesson/709ce43a-
JIMCAaxapujioB deb6-4281-963b-01d2e212d4d0
omerapus e vgo o B 10K

110 npumenenne. TlonsTHe 00 ncxyccme;mmx 14.04.25 https://lesson.edu.ru/lesson/709ce43a-
BOJTOKHAX deb6-4281-963b-01d2e212d4d0
C 606 . bubnunoreka [JOK

111 ;CTeeMaTmaum 11 ODODIICHHE SHAIH [0 15.04.25 https://lesson.edu.ru/lesson/690fbb76-
pasielLy f94a-4f77-bbbe-3d3ae748f716
KonrponbHas padora 1o teme Bubnmoreka LIOK

112 "Kucnopoacomepkamue opraHndecKue 16.04.25 https://lesson.edu.ru/lesson/690fbb76-
coenuHenus" f94a-4f77-bbbe-3d3ae748f716
AMUHBL: KJTacCU(pUKANNS, CTPOSHHE MOJIEKY, Bbubmmorexa IIOK

113 oOmas Gopmya, n3oMepusi, HOMEHKIIATypa U 18.04.25 https://lesson.edu.ru/lesson/5a9e4cc3-
(u3nUecKkue CBOMCTBA f4e9-4b8f-a40f-c9fe7c9c4bf8
XUMHUYEeCKHE CBOMCTBA ami(PaTHIECKUX bubamorexa LHOK

114 21.04.25 https://lesson.edu.ru/lesson/5a9e4cc3-

AMHWHOB

f4e9-4b8f-a40f-c9fe7c9c4bf8



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8

AHWINH: CTPOCHNUE aHWJIMHA, OCOOCHHOCTH

Bbutnmoreka IIOK

115 CCKIX CROHCTE N 0 22.04.25 https://lesson.edu.ru/lesson/66a7bd94-
RIMITICCKIX CBOMCTD aHiLIIH 2bc5-4ec7-h7c7-ff893919d25a
CriocoGhl ToyHe CHOHME Bubnmoreka IIOK
116 N 1 da o gc quaHm 2 TPUMCHCHH 0 23.04.25 https://lesson.edu.ru/lesson/0c608a59-
THGATHACCHIX aMUHOB 4c69-4481-839¢-9205f201h73¢
AMUWHOKHCIIOTHI: HOMCHKIIATYpa U H30Mepus, Bbubnanoreka [JOK
117 ¢busnueckue cBoiictBa. OTaenbHBIC 0 25.04.25 https://lesson.edu.ru/lesson/0c608a59-
MIPEICTABUTENH 0.-aMHUHOKHCIIOT 4c69-4481-839e-9205f201b73e
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT, X Bbubnanoreka [JOK
118 OMOJIOrMYECKO€E 3HAYEHNE AMUHOKHCIIOT. 0 28.04.25 https://lesson.edu.ru/lesson/0c608a59-
CHHTE3 U TUAPOITH3 NEeNTHIOB 4c69-4481-839e-9205f201b73e
benku kak npupogHbIE TOTUMEPHI; bubnuoreka [JOK
119 CTPYKTYpHI O€IKOB. XUMHUYECKHE CBOHCTBA 0 29.04.25 https://lesson.edu.ru/lesson/0c608a59-
OCJIKOB. 4c69-4481-839e-9205f201b73e
A3o0TcoaepKalue reTepoLIUuKINIeCKIe Bubnmoreka IIOK
120 coenuHenus. HykIenHOBbIE KHCIIOTBI: COCTAB, 0 30.04.25 https://lesson.edu.ru/lesson/0c608a59-
CTPOCHHE M OMOJIOTHYECKAs POJIb 4c69-4481-839e-9205f201b73e
[paktraeckas pabora Ne 4. Pemenne Bubnmorexa [IOK
121 ?ZCHepHMeHTaHLHHX 34T IO TeMe 1 05.05.25 https://lesson.edu.ru/lesson/c2f2f3d7-
SOTCOACPATIIE OpTatiteeiie 4301-4873-ace0-78eca6009628
COCIMHCHUS
AMUHBL: KJTaCCU(PUKAINS, CTPOCHHE MOJICKYJI, butnuoreka IJOK
122 o6mas popmyia, n3oMepus, HOMEHKIATYpa U 0 06.05.25 https://lesson.edu.ru/lesson/c2f2f3d7-
(u3ndecKre CBOUCTBA 43d1-4873-ace0-78ecab009628
XUMHYECKUE CBOMCTBA aTU(PaTUICCKUX bubamorexa HOK
123 AMUHOB 0 07.05.25 https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78ecab009628
IIpomexxyTounas artectanus. KontponbHas bubmorexa HOK
124 560% Y 1A ™ 0 12.05.25 https://lesson.edu.ru/lesson/c2f2f3d7-
pabota. 4301-4873-ace0-78eca6009628
[MpakTryeckas padbora Ne 5. Pemenue Bubnmoreka LIOK
125 9KCIEPUMCHTANBHBIX 32/1a9 [0 TEME 0,5 13.05.25 https://lesson.edu.ru/lesson/c2f2f3d7-
"Pacrio3HaBaHue OpPraHUYeCKHX COCAMHEeHUIT" 43d1-4873-ace0-78ecab009628
OCHOBHBIE TTOHATHS XUMHUH } Bubmiorexa LJOK
126 BHCOKOMOHGKYMPHT COCMHIHCHIH 1 0 14.05.25 https://lesson.edu.ru/lesson/c2f2f3d7-
METOJIBl MX CHHTE3a —ITOJIUMEPU3AIHS U 4301-4873-2ce0-786ca6009628
MTOJIMKOHICHCALIHS
[Tnactmaccsl. YTunuzanus u nepepadboTka Bubnmoreka IIOK
127 IUIACTUKA. DJIaCTOMEPBI: HAaTypaJIbHBIHA 0 16.05.25 https://lesson.edu.ru/lesson/d7681e62-

CUHTCTUYCCKUC KAYyYYKU. Pesuna

€311-48e9-935e-fh3c59299c91
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Bonokna: HaTypaJibHbIC, NCKYCCTBEHHBIC,

Bbutnmoreka IIOK

128 cuHTeTHYeCKHE. [T0IMMEphI CHIEaabHOTO 1 0 19.05.25 https://lesson.edu.ru/lesson/d7681e62-
Ha3HAYEHUS €311-48e9-935e-fh3c59299¢91
[paktraeckas padora Ne 6. Pemenne Bbubmmorexa [IOK

129 9KCIIEPUMEHTAIBHBIX 337144 TI0 TeMe 1 0,5 20.05.25 https://lesson.edu.ru/lesson/1600e4a4-
"Pacrnio3HaBaHKe IIACTMACC ¥ BOJIOKOH" d259-4ha9-9632-994fae4ce366
O06001IeHrE ¥ CHCTEMATH3AIHSI H3YYEHHOTO Bubnuoreka IIOK

130 MarepHana mo reme "BrICOKOMONEKyIspHbIe 1 0 21.05.25 https://lesson.edu.ru/lesson/45b81dac-
coenuHeHus" acha-440e-99e3-14c3ba78050a
O06001IeHNE W CUCTEMATH3AIHSI H3YYEHHOTO Bubnuoreka IIOK

131 MarepHana mo reme "BrICOKOMONEKyIspHbIe 1 0 23.05.25 https://lesson.edu.ru/lesson/45b81dac-
coeauHeHus" acha-440e-99e3-14c3ba78050a
0O0001IIeHIE U CUCTEMATHU3AIHSI U3YYCHHOTO buGamorexa LOK

132 MaTeDHALA 1 0 26.05.25 https://lesson.edu.ru/lesson/45b81dac-

P acha-440e-99e3-14c3ba78050a
0606 Bubnmoreka IIOK

133 ODILCHHE I CHCTEMATHZAIIA H3YHEHHOTO 1 0 26.05.25 https://lesson.edu.ru/lesson/45b81dac-
Matepuana acha-440e-99e3-14¢3ba78050a
0606 Bubnuoreka IIOK

134 ODILCHHE I CHCTEMATHZAIIA H3YHCHHOTO 1 0 26.05.25 https://lesson.edu.ru/lesson/45b81dac-
Matepuana acha-440e-99e3-14¢3ba78050a
0O060011IeHIE U CUCTEMATHU3AIHSI U3YYEHHOTO bubamorexa HOK

135 MaTePHATa 1 0 26.05.25 https://lesson.edu.ru/lesson/45b81dac-

p acba-440e-99e3-14c3ba78050a
0O060011IeHIE U CUCTEMATHU3AIHSI U3YYEHHOTO bubamorexa HOK

136 MaTeDHALA 1 0 26.05.25 https://lesson.edu.ru/lesson/45b81dac-

p acba-440e-99e3-14c3ba78050a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKimoHnepHoe 00IIecTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 11 xmacc/ T'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., JIéBkun A.H.,
AxkunonepHoe obmiectBo «M3narensctBo «lIpocsemienne

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3noB A.A., Jlyaun B.B.;
nox penakuuert Jlyauna B.B., OGmiecTBo ¢ orpaHH4eHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* Xumus, 11 knacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.; nox penakiueit
Jlynuna B.B., O06uiecTBO ¢ orpannueHHON 0TBETCTBEHHOCTHIO «[IPODAY»; AkiinonepHoe
obuiectBo «M3aarenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA

1. O.C.I'abpuensH, I'.I'.JIpicoBa «Xumus Meroanueckoe nocodue — 6a30BbIif ypoBeHb)» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensin, U.I'.OctpoymoB, «O011as Xumusi B TeCTax, 3aavax, ynpaxkneHusx. 11 kmace»
—M.: lpoda, 2023 rox.
3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTponbHbie u
POBEPOUYHBIC PaOOTHI K yueOHuKy». — M.: [lpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTA 17151
yuuress». Yacts 1 — M.: JIpoda, 2019 rog.
5. 0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonpHas kHUTa 115
yuuress». Yacts 2 — M.: JIpoda, 2022 rog.
6. O.C.I'abpuensH, [1.B.Pemero, N.I".OcTtpoymoBa «3agaun o XUMHUU U CIIOCOOBI UX PEIICHUSD
- M.: «[Ipodan, 2021rox.
7. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dx3amen, 2019r.

8. O.C.I'abpuensn, N.I".octpoymMoB « XMMHUUECKUH SKCTIEpUMEHT B mikoie 11 kimacey; - M.:
Hpoda. —2019 rox.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.chemnet.ru T"'azera «Xumus» 1 caldT 1uist yuurens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHast KOIEKIHs « XUMHUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTBI: XUMHSI.
Komneknus Poccuiickoro o6mieo0pa3zoBareabsHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast ouMnaa MKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIA YYeOHUK ISl CPEAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: 3JICKTPOHHBINA YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSIHK: XUMHUS

http://www.chemistry.ru JlucraniinonHas OJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHHUKAIIMOHHBIH
o0pa3oBaTeNbHbII






