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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1Mo XMMHM Ha YPOBHE CpeaHero oOmero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpasoBanuu B Poccuiickoii ®@enepauumn», B
cootBercTBUU ¢ yctaBoM MOBY nmneiiNel c.bonbiieycTbUKHHCKOE M TpeOOBaHHM K pe3yibTaram
OCBOCHHSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus, MPEACTABICHHBIX B
OI'OC 000, a Taxxke Ha ocHOBe (enepanbHO padoueil mporpammel BocnuTanuss MOBY nuneiiNel
c.bosplieycThUKMHCKOE M € Y4€TOM KOHLENUMHU IpenojaBaHusi ydyeOHoro mnpeamera «XuMHUs» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoir @enepanuu, pealn3yromnuXx OCHOBHBIE 00pa30BaTEIbHBIE
IIPOrpaMMbl, U OCHOBHBIX MojoxeHui «Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue Ipasurenscrea PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YINIYOJEHHOTO H3YyUEHUS 3aHMMAET BAKHOE MECTO B CHUCTEME E€CTECTBEHHO-
HayyHOro oOpa3oBanus ywamuxcs 10 kmaccoB. W3ydeHue mnpenmMera, peaqu3yeMoe B YCIOBHSX
TP PepeHInPOBAaHHOTO, MPO(PUIBLHOTO O0y4YeHHS, MPHU3BAHO OOecrneyuTh OOIIe00pa30BaATEIbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIsl ajanTallud HX K OBICTpO
MEHSIOIUMCSL YCIIOBUSM KM3HU B COLIMYME, a TaKKe JAJs MPOJOJDKEHUS OO0ydeHMsI B OpraHM3alusx
podeccuoHaIbHOTO 00pa30BaHMsl, B KOTOPBIX XUMHSI SIBJIIETCS OJTHOM U3 IPUOPUTETHBIX JTUCIUILINH.

B mporpamMe mo xuMuM Ha3HaYeHHUE MpeaMeTa «XUMUs» MOJTydaeT HoApOOHYI0 MHTEPIPETALUIO B
COOTBETCTBUHU ¢ ocHoBomojarammumi mnojoxeHusMu @I'OC COO o B3auM00OyCIOBIEHHOCTH IIETIEH,
COJIEp)KaHUs, pe3yJbTaTOB 0OydeHHus U TpeOOBaHUII K YPOBHIO MOATOTOBKH BBIIMYCKHHKOB.
CBHIETENIBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOUINE BBIMOJIHIEMbIE IPOTPAMMOM M0 XUMUU (PYHKIIUHU:

 HH(OPMAIIMOHHO-METOINYECKas], peaan3alus KOTOPOil 00ecriednBaeT NOTy4eHHUEe PEACTABICHUS O
LeNsIX, Co/ep KaHuu, oOuieil crpateruu oOydeHus, BOCOIUTaHUS U Pa3BUTHUS OOy4alOIINXCs CPEeACTBAMHU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO IpoQuIIs;

® OPraHM3allMOHHO-IUIAHUPYIOIIasd,  KOTOpas  NpEeAyCMaTpUBAeT  OINpEJesIeHUe:  MPHHLUIIOB
CTPYKTYpUPOBaHUS M IOCIENOBATEIbHOCTH H3y4YEHUs Y4YEOHOTro Marepuana, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEPUCTUK; NMOAXOJ0B K (POPMHPOBAHUIO COAEPIKATEIBHOM OCHOBBI KOHTPOJIS U
OLIEHKH O0Opa30BaTEeNIbHBIX AOCTHKEHMH OOyJarollMXcs B pPaMKax HMTOTOBOM arTectauu B (Qopme
€IMHOTO rOCYIAPCTBEHHOI'O 3K3aMeHa 10 XUMUHU.

IIporpamma [yt yriryOIEHHOTO U3Y4EHHS] XUMHHU:

® yCTAHABJIMBAET MHBAPHAHTHOE NPEIMETHOE COAEp’KaHHe, 00s3aTeNbHOE JUIsl U3yYeHHs B paMKax
OTIENBHBIX MNpoduiel, MpenrycMaTpuUBaeT paclpelelieHue U CTPYKTypUpOBaHUE €ro IO Kiaccam,
OCHOBHBIM COJI€pKaTeNIbHbIM JINHUSAM/pa3jiesiaM Kypea;

e 1aéT IPUMEPHOE pacipesieNieHne y4eOHOr0 BpeMEeHH, PEKOMEHIYEMOT 0 Il H3Y4YEHHUS OTJEIBbHBIX TEM;

e [Ipe/yUlaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh M3YyUEHHs Y4eOHOIro Marepuana ¢ y4yé€ToM JIOTUKU
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBsI3€il;

® 1aéT METOIMYECKYIO MHTEPIPETALMIO LIl U 3a/1a4 U3Y4EHUs MpeaMeTa Ha YriayOoJEHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpEAHEro oO0Iero oOpazoBaHMs, COIEPIKATEIbHOM
XapaKTepUCTUKU IJIAaHUPYEMBIX pe3yJbTaTOB OCBOEHHMS OCHOBHOH 00pa3oBaTeIbHON IPOrpaMMBbl
cpeaHero ooémiero o6pa3oBaHHs (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKkKe ¢ y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHBIX JEWCTBUH OOyYaromerocss MO OCBOCHHUIO COJEpKaHM
peaMera.

[lo BceM Ha3BaHHBIM NO3MLMUSAM B IMpOrpaMMe MO XUMHM NPEAyCMOTpEHa HPEeeMCTBEHHOCTh C
oOyyeHHeM XUMHUHM Ha YPOBHE OCHOBHOTO oOImero obOpa3zoBaHus. 3a mpeaelamMH YCTaHOBJICHHOMN
IIPOrpamMMoil o XUMHUH 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIIAIONICH cosiepkaHusl yueOHOTO MpeMeTa
«XuUMHS» OCTAaETCsl BO3MOXKHOCTH BBIOOpPa €ro BapHATUBHOW COCTAaBIAIONIEH, KOTOpas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduiis 00ydeHusl.

B cootBerctBuM ¢ koHuenTtyanbHbIMU moJokeHUAMH PI'OC COO o Ha3HAYeHHH NIPEIMETOB
6a30Boro u yriayoa€HHOro ypoBHel B cucreMe quddepeHnpoBaHHOro o0y4deHus Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS XUMHsSI Ha YpOBHE YIIIyOJIEHHOTO M3YY€HHs HampaBieH Ha peau3aliio



MPEEMCTBEHHOCTH € TOCJIEAYIOMIUM 3TAlloOM MOJyYeHHUs XUMHUYECKOT0 00pa3oBaHMs B paMKaxX M3ydeHUs
CHELMAIbHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKUX AMCLUMIUIMH B BYy3aX M OpraHU3alUsAX CPEIHEro
npodeccuoHanbHOrO 00pa3oBaHMs. B 3TOH CBS3M H3ydeHHE IMpenMeTa «XUMHS» OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pACHIUPEHHE MU YIIyOJIeHHE TEOPEeTHYECKOW W NPAaKTUYECKOH IMOATOTOBKU
oOyyaromuxcsi, BbIOpaBIINX OMNpeAeAEHHBIM mpoduiap oOyueHus, B TOM YHCIE C MEPCIEeKTUBOM
MOCIEAYIONIET0 IMOJyYCHUsT XHUMHYECKOTO0 OOpa3oBaHHMsl B OpraHM3alusx MHpodecCHOHATBLHOTO
oOpazoBanus. Hapsny ¢ atumM, B ceete TpedoBanuii ®I'OC COO K IuIaHupyeMbIM pe3yabTaTaM OCBOCHHS
¢benepanbHON 00pa3oBaTENbHONW TPOTPaMMBI CpeAHEro oOmero oOpa3oBaHMs H3ydeHHE IpeaMeTa
«XHUMHS» OpPUEHTUPOBAHO TaKXKE HAa pEUICHHE 33Jad BOCHUTAHHUS M COLMAIBHOTO Pa3BUTHUS
oOyyaromuxcs, Ha (GOPMHUPOBAHHE Y HUX OOIICHHTEIUICKTYabHBIX YMEHUH, YMEHUN pallOHAIN3AIIH
yu4eOHOTO Tpyaa W OOOOIIEHHBIX CHOCOOOB JEATENBHOCTH, HMMEIOIMX MEXAUCIUILUIMHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocrapnsirolmiuMu peameTa « XUMUsS» Ha YpOBHE YIIyOlNE€HHOTO U3Y4EHHUS SBISIOTCS YrIIyOJEHHBIE
Kypcbl — «Oprannueckas xumus» 1 «OO0mas u Heopranudeckast XuMus». [Ipu onpeneneHn noaxoa0Bs K
oTOOpY M CTPYKTYpPHOW OpraHu3allid COAEpKaHWUsS ITHX KypCOB B MporpamMme MO XHMHUU 32 OCHOBY
npuHATel nojoxeHuss ®PI'OC COO o pazmuuusx 06a30BOro M yriayOlIEHHOIO YpPOBHEM H3Yy4dEHMs
npeaMera.

OcHoBy cojaepxaHus KypcoB «Opranumdeckas xumus» W «OOmas ¥ HEOpraHUYecKas XUMUSD)
COCTaBJISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUIM U YMEHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUECHHUS
npenMera. JTa cHUCTeMa 3HAHUN MOJydaeT ONpeiei€HHOE TEOpEeTHYECKOe IOIMOJIHEHUE, MO3BOJISIOINIEe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO Oosiblinii 00bEM (akTonoruyeckoro wmarepuana. Tak, Ha
yrayOn€HHOM YpOBHE H3y4eHHsS IpeaMeTra olecrneueHa BO3MOXHOCTh 3HAYMTEIBHOTO YBEIMYEHHUS
00bEMa 3HAHMH O XMMHUYECKUX AJIEMEHTaX M CBOWCTBAX MX COEIMHEHHH Ha OCHOBE pacUIMpEHHUs U
yriyOJaeHus IpeACTaBIeHUH O CTPOEHUH BEIECTBA, XUMUYECKOH CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS
peaKkuuid, paccMaTpuBaeMbIX C TOYKHM 3pEHHMsS XMMHUYECKOH KHHETHKM W TepMOAMHAMUKHU. V3ydeHue
NepUOANYECKOro 3akoHa H Ilepuoguueckoil CHCTEMBI XUMHUYECKHMX 3JEMEHTOB Oa3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IIPEACTABICHUAX O CTPOEHUM aroMa. XHUMUYecKas CBA3b
OOBSICHAETCS ¢ TOUKU 3pEHHsI SDHEPreTHUECKUX U3MEHEHUH Ipu €€ 00pa30BaHUU U Pa3pyLICHUH, a TAaKXKe
C TOYKH 3peHHs] MEXaHU3MOB €€ 00pa3zoBaHMs. V3yueHue TUIIOB peaklMid 10NoIHAeTCs (OPMHUPOBAHUEM
IPEJCTAaBICHUN 00 MEKTPOXUMHUYECKUX MPOLECCax U 3JEKTPOJIM3Ee paclljlaBOB U pacTBOPOB BellecTB. B
Kypce OpraHM4YecKOW XMMHHU NPH PACCMOTPEHUH PEAKLMOHHON CHOCOOHOCTH COEAMHEHUH yaemnseTcs
0co00e BHUMaHHE BONpocaM 00 3JIEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYJaX U
MeXaHU3Max peakLui.

Ocob6oe 3HaueHue UMeeT TO, YTO Ha COJEp)KaHue KypCOB XUMHUH YIIIyOJIEHHOTO YPOBHS M3Yy4eHUS
IUIsL KJacCoB ompeAenaéHHOro npoduis (rjaaBHbBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep AONOJHEHUH K
oOmiel cuctemMe NpeiIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHHE CMEXHbIE IpeaMeThl. Tak, Hampumep, B
COJIepKaHUU TMpeaMeTa sl KJIACCOB XMMMKO-(U3UUECKOro Mmpo¢uis 0oJblIoe 3HaueHue OyayT UMETb
3JIEMEHTHI y4eOHOro MaTepuaia no oouiei xumuu. Ilpu u3ydeHnu npeamera B JaHHOM Cilydyae akKIEHT
OyzeT crenaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUM B XUMHUHM U B (PU3MKE:
aTOMHO-MOJIEKYJIpHast TeopHst (MoOJIeKyJsipHasi Teopusi B (DU3MKE), 3aKOHBI COXPAHEHHS Macchl U
SHEPIrUH, 3aKOHBI TEPMOJAUHAMHUKH, HIEKTPOJIN3A, IPEICTABICHUS O CTPOEHUH BELLIECTB U IPYTOE.

B T0 xe Bpems B coiepikaHUM IpeaMeTa JUls KIacCOB XMUMHUKO-OMOJOrHYECKOro npoduiis 60abIInit
yIeNbHBIM Bec OyleT UMeTh OopraHndeckas XuMus. B aTom ciydae mpenoctaBisieTcsi BO3MOXKHOCTD JUIS
6osiee 0OCTOSATETHLHOTO PACCMOTPEHHSI XUMUYECKOM OpraHn3aluy KJIETKH Kak OMOJIOTMYECKOW CHCTEMBI,
B COCTaB KOTOPO BXOJAT, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUIH/IbI, OEIKH, YTI€BOIbI,
HYKJIEMHOBBIE KUCIIOTHI U pyrue. Ilpu 3Tom 3HaHMS O cocTaBe M CBOMCTBAaX NMPEACTaBUTEIEH OCHOBHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB CIY>KaT OCHOBOM Ul M3ydeHHs CYLIHOCTH MpoleccoB (POTOCHHTE3a,
JIbIXaHUS, TUIEBapEHHsL.

B mutane gopmMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHUsS, OCBOEHHUS OOIIEHAYyYHBIX METOJOB MO3HAHUS U
OMbITa MPAKTUYECKOTO MPUMEHEHUs HAyYHBIX 3HAHUHA H3y4eHHE NpeaMeTa «XUMHs» Ha YriayOJEHHOM



YPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Yy4EOHBIMH NpPEIMETaMH, BXOISIIUMH B COCTaB
npeaMeTHhIX obnacteil «EcTecTBeHHO-HaydHBIE MpeIMETh», «MaTtemartuka u nHpopmaTuka»y U «Pycckuii
SI3BIK U JIUTEPATYPaA».

[Tpu u3yyenun ydeOHOTO mpeaMera «XUMHs» Ha YriyOIEHHOM YpOBHE TakXKe, Kak Ha YPOBHE OCHOBHOTO M
cpenHero obmiero oOpasoBanusi (Ha 0a30BOM YpOBHE), 3a/Ja4yeil MEPBOCTENEHHOW 3HAYMMOCTH SIBIISICTCS
dbopMuUpOBaHHE OCHOB HAayKM XHMHH Kak OOJAacTH COBPEMEHHOTO €CTECTBO3HAHHUS, INPAKTHYECKOU
JEATEIBbHOCTH 4YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJabTypbl. PemieHune 3ToM 3amaum Ha
yrIyOnE€HHOM ypOBHE M3YYCHHUS PEMETa MPEANoiaraeT pealn3aluio TaKuX IeJieH, Kak:

¢ hopMupOBaHNE TPEACTABICHUN: O MAaTepHAILHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH
SIBJIGHUH TPUPOJIbI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ Belyllel posin B oOecrieueHuu
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJOTHYECKOW, SHEPTETHUECKON U MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JJaHUM HOBBIX MAaTEpHUaJOB, HOBBIX MCTOYHUKOB 3HEPIUHU, B
o0ecreueHny parMoHaIbHOIO MPUPOIOIIONIB30BaHNS, B (JOPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KYIbTyphl
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBBIO M IPUPOIHOMN CPEIE;

® OCBOCHHE CHCTEMbl 3HAHWH, JISKAIIMX B OCHOBE XUMHYECKOW COCTABJISIIONIEN €CTECTBEHHO-HAay4YHOM
KapTUHBI MHpa: QyHAAMEHTaIbHBIX MOHITHHA, 3aKOHOB M TEOPHM XMMUHU, COBPEMEHHBIX IMPEACTAaBICHUN O
CTPOCHMH BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJISPHOM, O
TEPMOJIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHYECKHX peakuui, o
XMMHUYECKOM pPAaBHOBECHH, pPACTBOpPAX M JUCHEPCHBIX CHCTEMaX, OO0 OOMmMX Hay4YHBIX MPUHIUIAX
XUMHUYECKOTO MMPOU3BOJCTBA;

¢ popmupoBaHue y 0Oy4aromMXCs OCO3HAHHOTO IMOHHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX
3HAHUA /s OOBSCHEHHS KIIOYEBBIX HUAEH M MpoOJeM COBPEMEHHOM XHWMHUH, JUIsI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPHUPOJAY; TPAMOTHOTO pelleHUs MpoldieM,
CBSI3aHHBIX C XMMHEH, IPOTHO3MPOBAHMS, aHAW3a M OLIEHKH C MO3HMLUN 3KOJOTHYeCKOW Oe30MmacHOCTU
MOCJIEACTBUN OBITOBOM M TPOU3BOJACTBEHHON JEATEIHHOCTH YEJIOBEKAa, CBSI3aHHOW C XUMHYECKUM
MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEepepadOTKON BEIIECTB;

e yriyOJieHHe MPEACTAaBICHUN O HaydHBIX METOJaX MO3HAHMs, HEOOXOJWMBIX Ul MPHOOpEeTEeHUs yMEHM
OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBSACHEHUS XUMHUYECKHX SIBICHUN, UMEIOIIHUX MECTO B MPUPOJE, B
MIPAKTUYECKOU JIEATEIbHOCTH U MIOBCETHEBHOM KU3HMU.

B nnane peanuzanuu nepBoOYEepeHBIX BOCIUTATENBHBIX M Pa3BUBAIOUINX (DYHKIMI IETOCTHONW CHCTEMBbI
cpenHero oOmiero oOpa3oBaHHs NpU H3YUYEHUHU MpeaMera «XHUMHsS» Ha YrIyOJIEHHOM YpPOBHE 0coOyro
aKTyaJlbHOCTb MMPUOOPETAIOT TaKKe LEIH U 334, KaK:

® BOCIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHUH MPHUPOJBI, YBaKEHHUS K IMPOIIECCY TBOPUECTBA B
o0JacT TEOpEeTHUECKUX W TNPUKIATHBIX HCCICJOBAaHUN B XUMHUH, (POPMHUPOBAHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

® pa3BUTHE MOTHBAIMU K OOYUEHUIO M MO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCHHMTAHUIO Ha
OCHOBE yYCBOEHUS OOIIIEUETOBEYECKUX LIEHHOCTEHH;

® pa3BUTHE IO3HABATEIBHBIX MHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW 00ydaroIuxcs,
(hopMHpOBaHKE Y HUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOPA30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCHEIIHOM MpodecCHOHaIbHON U OOIECTBEHHON AEATENIbHOCTH, OTBETCTBEHHOTO OTHOLICHMS K
CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3/I0pOBOM 00pa3e KHU3HU;

¢ hopMHpOBaHNE YMEHUI U HABBIKOB Pa3yMHOIO IPHUPOJIOTIOIB30BAHMS], PA3BUTHE KOJIOTMUYECKON KYJIBTYpHI,
pUOOpeTEeHUE ONbITa OOLIECTBEHHO-TI0JIE3HON IKOJIOTMUECKOM AeATeNbHOCTH.

OO11ee yuCIO YacoB, MPEIYCMOTPEHHBIX JJIS U3yYEHHMs] XUMHM Ha YriyOJI€HHOM YPOBHE CPEIHETrO
oOrrero oopazoBanus, cocranisier 68 yacos: B 10 kiacce — 68 yaca (2 yaca B HEJIEIIO).
Jannas paboyas mporpamma no xumuu Juis 10 Ki1accoB cocTaBieHa C Y4ETOM CIIEAYIOIIHUX
HOPMAaTUBHBIX JOKYMEHTOB:
1. VcraB MyHuUIUMnDaabHOro  oO0IIe0Opa30BaTeNbHOTO  OIO/DKETHOTO  yupexkaeHus juueit  Nel

c.bosbieycThMKMHCKOE MYHUIIMITATBHOTO pailona MedeTnuHckuit paifon PecnyOnuku bamkoprocras.
2. Pabouas nporpamma Bocniutanust MOBY nuneit Nel c.BonbiieyctbuknHckoe.



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHUH.

[Ipenmer u 3HAUYEHUE OPraHUYECKOW XHUMHHM, IPEACTABICHHE O MHOTO00pasuM OpTraHUYeCKUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOSHHE aToMa YIiepoja: OCHOBHOE W BO3OYXKIEHHOE COCTOsSHHs. BajeHTHBIC
BO3MOXHOCTH aTOMa yriepoja. XuMHUecKas CBSI3b B OPraHMYECKUX COeIMHEHUsAX. Turbsl rTudpuauzanuu
aTOMHBIX opOuTanel yrieponaa. MexaHuzMbl 00pa3oBaHMsI KOBAJIEHTHOW CBsI3U (OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIN). THIBI TIEPEKPHIBAHUS ATOMHBIX OpOWTANleH, ©- W 7w-cBsA3u. OnuHapHAs, JBOWHAS H
TpoiiHas cBs3b. CriocoObl pa3phiBa CBA3EH B MOJIEKYJIaX OpraHnyeckux BemiecTs. [loHsaTue o cBo60gHOM
paaukane, Hykjieoduie u MeKTpoduiie.

Teopust ctpoenust opranndeckux coequHeHuil A.M. ByrnepoBa u coBpeMeHHbIE MPEACTaBICHUS O
CTPYKTYpE MOJIEKYNl. 3Hau€HUE TEOPHUH CTPOEHUS OpPraHMYECKUX COeAUHEHMH. MonekynspHble u
CTpYKTypHBIE (GopMyibl. CTpyKTypHble (QOpPMYJbl pPA3IMYHBIX BHJIOB: pa3BEPHYTas, COKpallE€HHas,
ckenetHasd. M3omepus. Buabl mzomepuu: CTpyKTypHas, NMPOCTPAaHCTBEHHAs. DJIEKTPOHHbIE 3()(EeKTs B
MOJIEKYJIaX OPraHUYeCKUX COSAMHEHUM (MHAYKTUBHBIN U Me30MepHBIi 2PPeKTsI).

[IpencraBnenue o kiaccupUKauu opraHndeckux BeulecTB. [loHsATHE O (YHKIMOHANBHON TpyMIe.
I'omonorus. I'omonorudeckue psabl. Cucremarnyeckass HOMEHKJIATypa OPraHUYECKUX COEIMHEHUI
(IUPAC) u TpuBHaNbHBIC HAa3BAHUS OTICIBHBIX MPEICTABUTEIICH.

OcoOenHocTH W Kiaccu(UKalKsg OpPraHUYEcKUX peaknuil. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbBIE
peaxkuyu B OpraHnyecKoi XuMu.

OKCIIepUMEHTAIIbHBIE METO/Ibl M3YYEHHs BEIIECTB M UX MPEBPAILEHUI: 03HAaKOMIIEHHE ¢ 00pa3Lamu
OPraHMYECKUX BEIECTB U MaTEpHaIaMHi Ha UX OCHOBE, OIIBITHI 10 MIPEBPALICHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuM (IJIaBJieHHE, OOYIJIMBAHHWE M TOPEHHUE), KOHCTPYMPOBAHUE MOJENeH MOJeKyln
OPraHUYECKUX BEIECTB.

YrieBoaopoanl.

Ankanpl. ['omonornyeckuil psj ajkaHoB, oOwmas QopMyna, HOMEHKJIATypa U H30MEpHs.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AlIKAHOB, SP>-TMOpPHIM3aIs aTOMHBIX OpOUTaneii
yriaepoja, 6-cBsa3b. GU3nuecKue CBOMCTBA aJIKaHOB.

XUMHYECKHE CBOWCTBA QJIKAHOB: PEAKLUU 3aMEIIEHUS, W30MEpU3ALNN, JIErUAPUPOBaHUS,
LUKIW3alNY, [UPOJN3a, KpeKuHra, ropeHus. l[IpencraBieHne O MeXaHU3ME peakUUl pPagUuKaJbHOIO
3aMeIEHUs.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUsI U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. OOwmas Qopmyna, HoMeHKIarypa M u3oMmepus. OCOOEHHOCTH CTPOCHHUSA M
XMUMHYECKUX CBOMCTB MaiblX (LUKIOMPONAH, HUKIOOYTaH) W OOBIYHBIX (LHMKJIOMEHTAH, IIUKIOTEKCaH)
HuKiI0ankaHoB. CrocoObl MOTy4€HHUs U IPUMEHEHHE [IUKIOAIKAHOB.

Ankenbl. 'omosornyeckuil psii ajnkeHoB, oOwmias ¢Gopmysia, HOMEHKIATypa. OJEKTPOHHOE MU
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT aJKEHOB, SP°-ruOpUIM3alks aTOMHBIX OpOHTaleil yrieposaa, - 1
n-cBsA3u. CTpyKTypHas M reoMmeTpuueckas (Imc-TpaHc-) nuzomepusi. dusnyeckue CBONCTBA aJIKEHOB.
XVMHYECKHE CBOWCTBA: PEAKLMM MPUCOCAVHEHUS, 3aMELICHMS B (-TIOJIO)KEHHWE NIPU ABOWHOM CBS3W,
nojmMepu3auuu 1 okucieHus. IlpaBuno MapkoBHuKOBa. KauecTBEHHbIE peaklMU Ha JBOMHYIO CBS3b.
CrniocoObl nosryyeHHs U NPUMEHEHUE alTKeHOB.

Anxamuensl. Kiaccudukanus ankaaueHOB (CONPSDKEHHBIC, HM30JMPOBAHHBIC, KYMYIUPOSAHHDLE).
Oco0eHHOCTH D3JIEKTPOHHOTO CTPOCHHSI M XUMHYECKUX CBOWCTB COMPSOKEHHBIX AuWeHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust conpsoKEHHBIX AueHoB. CrocoObl MOJMy4YeHUS W TNpPUMEHEHHe
aJIKaJInEHOB.

Ankunbpl. 'oMoslormdyeckuid psii  ankuHOB, oOmas ¢Gopmyna, HOMEHKIATypa W H30MEpHsL.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI alIKUHOB, SP-THOPUAN3AIUS aTOMHBIX opOuTaneit
yraepona. dusnyeckue CBOWCTBA alKMHOB. XHMMHYECKHME CBOWMCTBA: pEaKkLMM IIPUCOCIUHEHUS,



JUMEpU3allMM U TpUMEpHU3alUH, OKUCIEHHA. KucioTHple CBOICTBA aJKWHOB, MMEIOIIHUX KOHLEBYIO
TPOWHYIO CBs3b. KaduecTBEHHbIE pEaKIMM Ha TPOHYIO CBsi3b. CHoOcOOBI IOJIydEHUS U INPUMEHEHHE
QJIKHOB.

ApoMarudeckue yrieBoJopoasl (apensl). ['omonormueckuii psiig  apeHoB, oOmas ¢opmyna,
HOMEHKJIATypa W H30MepUs. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30Ja.
du3nUecKue CBOWCTBA apEHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €ro TOMOJIOIOB: PEAKIIUU 3aMeIIeHHs B
OCH30JIBHOM KOJIBIIE W YIJIEBOJOPOJHOM paJHKalle, PEaKUWU MPUCOCTUHEHUS, OKHCICHHE TOMOJIOTOB
oenzomna. [IpencraBieHue 00 OPHEHTHUPYIONIEM JCHCTBUM 3aMECTUTENIed B OCH30JBHOM KOJBIE Ha
pUMepe ATKWIBHBIX PaJUKalIOB, KapOOKCHIIBHOW, THAPOKCHIBHOM, aMUHO- M HHUTPOTPYIIBI, aTOMOB
rajioreHoB. OcCOOEHHOCTHM XMMMYECKUX CBOWCTB crupoia. [lomumepusanus crtuposia. CrnocoOsl
[IOJIyYEHUS U IPUMEHEHUE apOMaTUYECKUX YIII€BOI0POIOB.

[Ipupomusiii Ta3. Ilomyraeie HedTsanbie ra3el. Hedrh u e€ mpomcxoxaenue. KameHHBIH yroiab u
MPOJIyKThl ero mnepepadoTku. CrocoObl mnepepaboTK He(TU: MEeperoHka, KPEeKUHr (TepMHUYECKUM,
KaTaJuTHYecKuit), pudopmuur, nuponus. Ilpoayktel mnepepa®oTku HepTH, HX MNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBs3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJIOTEHIPOU3BOJAHBIX YIJIEBOJAOPOJOB. Peakuuu 3amelieHus: rajoreHa Ha
TUAPOKCOTPYNIY, HUTPOTPYIIlY, LHAHOTPYIIYy, aMHHOTpymmy. J[leficTBHe Ha TraJloTeHIIPOU3BOHbIE
BOJTHOTO UM CIIUPTOBOIO pacTBopa miénouu. B3anmoneiicTBre aAurajaoreHalkaHOB ¢ MarHUEM M IIUHKOM.
[ToHsiTHE O METAIOOPraHUYECKUX COeTUHEHUIX. VIcroyib30BaHNe rajoreHIIPOrU3BOIHBIX YIJIEBOIOPOI0OB
B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHNYeCKHUX BEIIECTB.

DKCIIepUMEHTAIbHBIE METOJbl M3YUEHHUs BEIIECTB M HMX MPEBpaLICHUM: H3ydeHHE (QUINYECKUX
CBOICTB YyIJIEBOJOPOIOB (PACTBOPHUMOCTD), KAUECTBEHHBIX PEAKIIMI YriIeBOJOPOJIOB Pa3IMYHbIX KJIacCOB
(obecuiBeunBaHue OpOMHOUN WJIM WOJHOW BOJIBI, pAcTBOpa IEpMaHraHaTa Kallds, B3aUMOJCHCTBHUE
areTUIeHa C aMMHMAadHBIM pacTBOpoM okcuua cepedpa(l)), kauecTBeHHOE OOHapyKEHHE yriepoja Hu
BOJOPOJIa B OPraHMYECKHUX BEUIECTBAX, MOJIyYEHUE HTHIIEHA U U3YYEHHUE €ro CBOWCTB, O3HAKOMIICHHUE C
komekusamMu «Hedts» u «Yroaw», ¢ obpa3namMu IUIacTMacC, KaydyKOB U PE3UHBI, MOJEINPOBAHHE
MOJIEKYJI YTJI€BOAOPOJOB U TAJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyecKue COeIHHEHHUS.

IIpenensHble OgHOATOMHBIE CcOMpTHL. CTpoeHHME MOJIEKYa (Ha IpUMEpe METaHoJla M 3TAHOJIA).
I'omonoruueckuil psan, obmwas dopmyna, U30MepHs, HOMEHKIATypa U kiaccuukanus. dusnueckue
CBOMCTBA MNpEACIbHBIX OJHOATOMHBIX CIMPTOB. BOoIOponHbIE CBA3M MEXKIY MOJIEKYJIAMH CIIUPTOB.
XUMHYECKHE CBOWCTBA: pEaKUUH 3aMEILEHUsA, JAETuApaTalud, OKHUCJICHMs, B3aUMOJCHCTBUE C
OPraHMYECKUMU M HEOpraHM4YeCKUMHU KucinoTamu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTBHI.
JlelicTBue 3TaHONAa M METaHOJAa Ha oOpraHu3M desnoBeka. CnocoObl MOJy4YEeHUS M IPUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

IIpocTtsle 3¢upbl, HOMeHKIaTypa 1 u3omepus. OcoOeHHOCTH (PU3NYECKUX U XMMUYECKUX CBOMCTB.

MHOroaToMHBIE CIIUPTBHI — JTUJICHIJIIMKOJb WU INMUEpUH. PU3NYECKHE M XUMHUYECKHE CBOMCTBA:
peakuuu 3aMeIlleHus, B3aUMOACHCTBHE C OPraHMYeCKUMHM M HEOPraHMYECKMMHU  KHUCIOTaMH,
KaueCTBEHHasl peakuMs Ha MHOroaroMHble cnupTel. [IpencraBieHne o MexaHHM3ME peakuui
HyKJeopuiabHOro 3amenienus. [leiictBue Ha opranusM uenoBeka. CrocoObl MOJTy4YeHUS U NMPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enos. CTpoeHHE MOJIEKYNbl, B3aUMHOE BJIMSHHE THJPOKCOTPYNIBI M OEH30JBbHOTO sjpa.
dusnueckue cBoicTBa penosna. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHosa. KauecTBEHHBIE peakK Ha
¢enon. Tokcuunocts ¢enona. CriocoObl monyyeHus: U npuMeHeHue ¢enona. eHoapopmanbaeruHas
cMoJIa.

KapOoHMIIbHBIE COETUHEHUS — QIBJETHAbI M KETOHBL ODJIEKTPOHHOE CTPOEHHE KapOOHMIBHOM
rpynmnsl. ['oMosoruueckue psasl anbJeruaoB U KETOHOB, oOmIas GpopMysa, U3oMepus U HOMEHKJIaTypa.
@u3nYeCKUE CBOMCTBA alIbJETUOB U KETOHOB. XMMHUECKUE CBOMCTBA albJETUI0OB U KETOHOB: pEaKILUU
npucoenuHeHns. OKUCIEHHE aIbJeTHA0B, KAUeCTBEHHBIE PeakMu Ha abJeruabl. CriocoObl MoTydeHHs
U IPUMEHEHHUE AJIbJIETUJIOB U KETOHOB.



OnHOOCHOBHBIE TpeaebHbIe KapOOHOBBIE KHCIOTh. OCOOEHHOCTH CTPOSHHS MOJIEKYT KapOOHOBBIX
kucioT. M3omepust 1 HomeHknarypa. Ousnueckue CBOMCTBA OJHOOCHOBHBIX IMPENEbHBIX KapOOHOBBIX
KACIOT. BomoposaHbie CBS3M MEXKIY MOJEKYlTaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA:
KHCJIOTHBIE CBOMCTBA, PEaKUMs ATEPU(PUKALNHU, PEAKIUH C y4aCTHEM YIIIEBOJOPOJHOTO paJuKaa.
Oco0GeHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. [IOHSATHE O MPON3BOAHBIX KAPOOHOBBIX KHCIOT — CIIOKHBIX
sdpupax. MHOroooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEACIbHBIX U apOMAaTUYECKUX
KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenu BBICIIHX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MaJbMHUTHHOBAS, OJICMHOBAS, JUHONEGAS, JIUHOJIEHOBAsS KUCIOTHI.
CriocoObI mosTy4eHus 1 IpUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxusle 2¢upsl. ['omonoruaeckuii psn, oomas Gopmyna, n3omepus 1 HOMEHKIaTypa. Puszndeckue
Y XMMHUYECKHE CBOMCTBA: THJPOJIN3 B KUCIIOW U IIEIOYHOU Cpeae.

XKuper. Crpoenue, Gu3nuecKue ¥ XUMHUUECKUE CBOWCTBA JKUPOB: THAPOJIHU3 B KUCION M IIEIOYHOU
cpene. OcoOeHHOCTH CBOMCTB KHPOB, COJEPKAIIMX OCTATKH HEMPEENIbHBIX KUPHBIX KUCIOT. JKHUpHl B
MIPUPOJIE.

MBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHUE.

OOmas xapakTepucTuka yrieBojoB. Kmaccudukaius yrieBoaoB (MOHO-, IU- U IOJHMCAXapUbl).
Monocaxapuapl: IJI0K03a, (PpyKTO3a, rajakro3a, pubo3a, ne3okcupubo3a. Pusznyeckue CBONCTBA U
HaxoxJeHne B npupone. PorocuHTe3. XHMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKIUU C YYaCTHEM
CHUPTOBBIX M aJbJAECTUAHON IPyII, CIUPTOBOE U MOJIOUHOKHUCIIOE OposkeHue. [IpumeHeHne rioko3sl, eé
3HaUYEHHUE B IKU3HENEATENbHOCTH oOpraHm3Ma. Jlucaxapuuel: caxapos3a, MajbTo3a U JaKTO3a.
BoccranasnuBaromye 1 HeBOCCTaHABIMBAIOUIUE aAucaxapuibl. ['uaponus aucaxapuaoB. HaxoxaeHue B
npupoje u npumenenue. [lomucaxapuapl: kpaxman, TJIMKOT€H U 1eJU10n03a. CTpoeHne MakpOMOJIEKY
KpaxMaja, TJIMKOT€Ha W UeJUToio3bl. dusnyeckue CBOMCTBAa Kpaxmaia M ILEJUTIOJIO3bl. XUMHUYECKUE
CBOMCTBA Kpaxmaja: HMAPOJM3, KAYECTBEHHAsl PEaKklMs ¢ MOJAOM. XHMHUYECKHE CBOWCTBA LIEJUIIONO3BI:
THJIPOJIN3, NTOJTydeHHe F3PUPOB 1euT0a03bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
mENK).

OKCIepUMEHTAIIbHbIE METO/bl U3YyYEHHUs BELIECTB M MX IPEBPALEHHI: pacTBOPUMOCTh pa3IUYHbIX
CIIMPTOB B BOJIE, B3aUMOJEHCTBUE 3TaHOJA C HATPUEM, OKHUCJIECHHE 3TUJIOBOIO CHHUpPTA B albAETU] Ha
packanéHHOM MeTHON IPOBOJIOKE, OKHCICHHME 3THJIOBOTO CHHMpPTa JUXpPOMATOM Kajus (BO3MOXHO
UCIOJb30BAHUE BHUAECOMATEPHUATIOB), KAueCTBEHHbIE pEAaKUUMU Ha aiupAeruapl (C TI'MIPOKCUAOM
muammuncepeopa(l) u  ruapokcumom  wmemu(ll)), peakums rimnepuna ¢ rugpokcuaom  memu(ll),
XMMUYECKHE CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJEHCTBHE pAcTBOpA IJIIOKO3bl C
runpokcugom Meau(ll), B3auMoneiicTBue kpaxmaia ¢ HOJIOM, pEIlIeHHE HKCIEPUMEHTAIbHBIX 3aJay I10
temaM «CnupThl U GpeHoub», «KapooHoBble KUCIOTHI. Cl0kKHBIE 3)UPBI».

A3oTcoaepKalue OpraHnyecKue coeIMHeHHUsI.

AMHMHBI — OpraHudeckue IMpou3BOJHble amMMuaka. Knaccupukanus aMuHOB: anmudaruyeckue U
apoMaTH4ecKHe; IepBUYHbIC, BTOPUYHBIE U TpeTHuHble. CTpoeHue MOJIeKyll, o01mas popmyna, H30Mepus,
HOMEHKJIaTypa M (U3MYecKue CBOWCTBA. XUMHUYECKOE CBOMCTBA alM(aTUYECKHMX aMUHOB: OCHOBHbBIE
CBOMCTBA, AJIKUIMPOBAHME, B3aUMOJICHCTBHE IEPBUYHBIX AaMHUHOB C a30TUCTOM kuciaoto. Conu
AJIKUJIAMMOHMSL.

AHWINH — IpeICTaBUTENIb aMUHOB apoMaTH4eckoro pspa. CtpoeHne aHwivMHa. B3anMHoe BivsiHUE
Ipyln aTOMOB B MoJieKyjle aHWwiIMHA. OCOOEHHOCTM XMMHUYECKMX CBOWCTB aHuiIuMHA. KauecTBeHHBIE
peakuuy Ha aHUIUH. CriocoObI MOTydeHHs M IpUMEHEeHHe aaudaTundeckux aMuHoB. [losrydeHne aHuInHA
U3 HUTPOOEH301a.

Amunoxucnotsel. Homenknatypa u usoMmepus. OTaenbHble IPEACTABUTENN (i-aMUHOKHUCIIOT: TIMIINH,
anaHuH. OU3MUECKUe CBOICTBA aMMHOKHCIOT. XMMHUYECKUE CBOICTBA aMMHOKHCIOT KaK aM(OTEpHBIX
OpraHMYeCKUX  COCIWHEHHH, peakius IOJUKOHAEHCAllMK, OoOpa3oBaHHE TMENTHUAHOW  CBSA3M.
buonorunueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U TUAPOJIN3 MENTHIOB.

benkn kak npupoaHsle mnonuMmepbl. llepBuuHas, BTOpUYHAs M TpeTUYHas CTPYKTypa OEIKOB.
XuMUYecKrue CBOHCTBa OETKOB: TUAPOJIN3, IEHATYpaIysl, KaYeCTBEHHbIE PEAKIIUU Ha OEJIKH.



DKcIepuMEHTaIbHBIE METO/Ibl U3YUEHHUS BELIECTB M UX MPEBPAICHUN: pacCTBOpPEHUE OEIIKOB B BOJE,
JeHaTypanus OEJIKOB NPH HAarpeBaHWHM, LIBETHBIC pPEaKIMH Ha OEJKH, PElICHHE AKCIEPHUMEHTAIbHBIX
3aa4 MO TeMaM «A30TcojepXkallue OpraHu4ecKue CcoeAUHEHUs» U «Pacro3HaBaHME OPraHUYECKHUX
COCIMHEHUI.

BricokomosiekyIsipHbIe COeIHHEHM.

OcCHOBHBIE NOHATHUSI XMMHUH BBICOKOMOJIEKYJISPHBIX COCAUHEHUI: MOHOMEp, MOJUMED, CTPYKTYpPHOE
3B€HO, CTEMNEHb IMOJIMMEpPHU3aLUU, CpenHsAsd MoJieKyisapHas wmacca. (OCHOBHBIE METOJIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPU3aUsl U MOJIUKOH ICHCAIHS.

Pacuérnbie 3amaum.

Haxoxnenue MonekyiasipHOH (OpMyJbl OpPraHMYECKOTO COEIUHEHUS II0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOSIINX B €r0 COCTaB, HAXOXKACHNUE MOJICKYIAPHON (DOPMYITBI OPraHUYECKOTO COCMHEHUS
no macce (00BEMY) MPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKuu U/UiaN UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (POpMYJIbl OPraHUYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHYECKHMX CBOMCTB WJIM CHOCOOOB MOJY4YEHHS, ONpENENeHHUE AOJIM BBIXOJA MPOIYKTa
peaKkiuy OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBs3ed MpU H3y4YeHUU opraHuyeckoil xumuu B 10 Kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK W TMOHATHH,
MPUHSATHIX B OT/AEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATHS: SBJICHUE, HAYYHbIHN (akT, TUIOTEe3a, TEOpHs, 3aKOH, aHAIIN3,
CUHTE3, Kilaccu(uKalus, HablltoIeHUe, U3MEPEHNE, SKCTIEPUMEHT, MOJEI b, MOJIETUPOBAHHE.

®usuka: Marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYyJa, JHEPreTUYECKUH YPOBEHD,
BEIIECTBO, T€J0, 00bEM, arperaTHOe COCTOSTHUE BEIECTBA, (PU3NYECKUE BEIUYUHBI, €MHUIIBI U3MEPEHNUS,
CKOPOCTb, HEPTrus, Macca.

buomorus: kieTka, opraHusM, 9SKocucTtema, Owocdepa, MeTadONIM3M, HACIECIACTBEHHOCTb,
aBTOTPO(HBIA M TeTepoTpOdHBIN TUII MUTAaHUS, OpokeHHE, (OTOCHUHTE3, JBIXaHHE, OCNKH, YIrJICBOIbI,
YKUPbI, HYKJICMHOBbBIE KUCJIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

Texnonorusi: mnuIIEeBble MTPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MHUTAHUS, MOIOLIUE CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI 110 XHUMHH HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBUM C CHCTEMHO-JEATEIHHOCTHBIM MOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX DPE3yIbTaTOB
OCBOGHHUSI TpenMeTa «XUMHUS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUS BBIJACICHBI CIEAYIOLIUE
COCTaBIISIOIIME: OCO3HAHHME OOYYaIOIIMMHCS POCCHMCKONM TpakJaHCKOM WACHTUYHOCTH; FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBPHOCTH U CaMOOMPENENCHUI0; HalW4Yhe MOTHUBAlMK K OOy4YEHHIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYAOIIMXCS PYKOBOJICTBOBATHCS MPHUHITHIMU B OOIIECTBE MpaBHJIaMU U
HOPMaMH MOBEACHUS; HATMYUE TPaBOCO3HAHUS, SKOJIOTHYECKON KYIbTYphI; CIIOCOOHOCTH CTABUTD LIEIH U
CTPOUTD KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpakaroT CHOPMHPOBAHHOCTH OMBITA
MO3HABATEIbHOW M  TMPAKTUYECKOW AEATeTbHOCTH OOydarommxcs B MPOLIECCe  peaTu3aluu
00pa30BaTEeNbHON IESATEIBHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTpakaoT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEIPHOW M  TMPAKTUYECKOW JAEATeTbHOCTH OOydarolmuxcs B MPOLECCe  peaTn3aluu
00pa30BaTeNbHON IeATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HAaHUA O6y‘{aIOH_II/IMI/IC$I CBOMX KOHCTUTYHMOHHBIX IIpaB H 06H33HHOCTCﬁ, YBAXXCHUA K 3aKOHY H
IIPaBOIIOPALKY;



MPEJICTABJICHUS O COIIMAILHBIX HOPMaX M MpaBUiIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENBHOCTH MpPH CO3/JaHUU YYEOHBIX MPOEKTOB, PELICHUU
y‘IC6HBIX 1 IO3HABATCJIBHBIX 3a7a4, BBIINIOJIHCHUHU XUMHYCCKUX OKCIICPUMEHTOB,

CIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JPYTUX MPU aHAIHU3e
Pa3IMYHBIX BHJIOB YUECOHOU JIeATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

IIECHHOCTHOI'O OTHOIICHUSA K I/ICTOpI/I‘leCKOMy u HayUIHOMy HaCJICAUTIO OTC‘ICCTBeHHOﬁ XHUMUH,

YBXCHHS K MPOIIECCY TBOPYECTBA B 0OJACTH TCOPHUU U TMPAKTHUYECKOTO MPHIIOKEHHS] XUMHU, OCO3HAHUS
TOro, 4TO0 OAaHHBIC HayKI/I €CTb pe3yanaT JIJIIUTCIIbHBIX Ha6JHOI[CHPII>i, KpOHOTJII/IBBIX 3KCHepI/IMeHTaJ'IBHBIX
IIOMCKOB, IIOCTOSHHOI'O TPYZa YYEHBIX U IIPAKTUKOB;

I/IHTepeca U IIO3HABATCIBbHBIX MOTUBOB B HOHy‘ICHI/II/I 158 HOCHCI[yI-OHleM AHaJIN3¢ I/IH(i)OpMaIII/II/I (0] HepeIIOBI)IX
JOCTUXKEHUSIX COBPEMEHHOW OTEUYE€CTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HpaBCTBCHHOFO CO3HaHUsA, OTHYCCKOI'O ITOBCACHU A,

CHOCO6HOCTI/I OLICHUBATH CI/ITyaIII/II/I, CBA3aHHBIC C XUMHUYCCKHMU ABJIICHUSIMH, U HpI/IHI/IMaTI) OCO3HAHHBIC
peIHeHI/ISI, OpI/ICHTI/Ip}ISICB Ha MOpaJIBHO-HpaBCTBeHHI)Ie HOpMI)I 1 OICHHOCTH,

TOTOBHOCTU OIICHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/IIIIeﬁ C HO3I/IHI/II7I HpaBCTBCHHBIX u
MPaBOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIIEACTBUIN MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 3/I0poBOro M Oe3omacHOro oOpasza >KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 370POBBIO;

COOMIOZICHNS TTpaBJI OE30MaCHOr0 OOpAIIEHHs C BEIIECTBAMH B OBITY, TOBCEJHEBHOM )KHU3HHU, B TPYIOBOU
JEATENBHOCTH;

IIOHUMAaHHUA NCHHOCTU HpaBI/IJ'[ I/IH}II/IBI/I}IyaJ'IBHOFO 1 KOJINICKTUBHOT' O 6630H3CHOF0 ITOBCIACHUA B CI/ITyaHI/IﬂX,
YTPOXKAIOMINX 3/IOPOBBIO M KU3HHU JIIOJICH;

OCO3HAHUS TIOCJICIICTBUI M HETIPUSTHSI BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOT0JIsl, HAPKOTHKOB, KYpEeHHS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B Y4Y€OHO-HCCIICIOBATEILCKON JCATEIHHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U JPYrUX BUAAX ACATEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYacTHE B PEIICHUH NMPAKTHYECKUX 3aJlad COIMAIBHOW HAINpaBJIEHHOCTH (B
paMKax CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY H3Y4YEHHUI0 TPOQecCHil pa3audyHOro poja, B TOM YHCIEC Ha OCHOBE
MPUMEHEHHUS IPEAMETHBIX 3HAHUH TI0 XUMUU;

YBOKEHUSA K TPYY, JIIOAAM TpyJa U pe3yibTaraMm TPYIAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAJIbBHOW TPAeKTOPUHU 00pa3oBaHus, Oyaymiel npodeccuu
U peanu3alui COOCTBEHHBIX JKM3HEHHBIX IIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEU K
XHUMUH, HHTEPECOB M MOTPEOHOCTEH 0011eCTBa;

6) HK0JIOrH4eCKOro BOCIIMTAHUA:

AKOJIOTMYECKH I1eJIECO00Pa3HOro OTHOIICHHSI K PUPOJIC KaK HCTOYHUKY CYIIICCTBOBAHUS KU3HU Ha 3eMIIE;

MMOHUMAaHUS TJIO00AIBHOTO XapaKTepa SKOJIOTMYECKHX MPOOJIeM, BIMSHHUS SKOHOMHUYECKHX IPOIIECCOB Ha
COCTOSIHHE TIPHPOJTHOM U COIUATBHOMN CPeIbl;

OCO3HAHUSI HEOOXOIUMOCTH HCITOJB30BAHUS JTOCTHIKEHUI XMUMHHU JIJISl PEIICHUS BOIPOCOB PaIlMOHATBLHOTO
MIPUPOJIONIOIb30BAHHS,

AKTUBHOTO HENPHUATHS JCWCTBHHA, TNPUHOCAIIMX BPEIl OKPYXKAIOMICH MNPHPOTHOM Cpelae, YMCHHS
MPOrHO3UPOBATh  HEOJArONpPUATHBIC AKOJIOTMYSCKUE TOCICJACTBUS — MPEANPUHUMACMBIX  JIEHCTBUH H
MPeIOTBpAIIaTh UX;

HaJIM4YUsl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIUICHUS, AKOJOTMYECKOW KYJIbTYPhI, OIbBITA JEATEIbHOCTH
9KOJIOTMYCSCKOW HAINPaBICHHOCTH, YMCHHS PYKOBOJICTBOBATbCS MMM B TO3HABATEIbLHOW, KOMMYHHUKATUBHON U
COITMAIBHOM MPaKTHUKE, CITIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTUBOCTOATH HJICOIOTHH XeMo(oOuu;

7) 1eHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKU;



MIOHUMAaHHUA CTIeNU(UKN XUMUH KaK HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUU PAL[IOHAILHOIO HAyYHOI O
MBINUJICHWA, CO3JaHHU LEJIOCTHOIO MNpEACTaBICHUA 00 OKpyXXarwmeM MHPE KaK O C€IUHCTBC IPUPOIALI U
YCJIOBCKA, B ITO3HAHUH ITPUPOIHBIX SaKOHOMepHOCTCﬁ " pCIICHUHA HpO6J'ICM COXpaHCHUSA NPHUPOAHOTO PABHOBECHUA,

yOSXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH Ul COBPEMEHHON HUBWIM3ALUU: B €€ TYMaHUCTHYECKOM
HAIpaBJICHHOCTH W BAXHOW pOJMM B CO3JAaHMHM HOBOH 0a3bl MaTepHaNbHOW KyJIbTYPHI, B PEUICHUU
TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPhEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON Oe30MacHOCTH, B Pa3BUTHH MEAWIUHBI, OOECIEUYEHUH YCIOBHW YCIENIHOTO Tpyda M
HKOJIOTUYECKH KOM(POPTHOM KHU3HH KaXKIOTO YiICHA OOIIECTBa;

€CTECTBEHHO-HAyYHON TI'PAMOTHOCTH: IIOHMMAHMs CYIIHOCTH METOJOB II03HAHMS, HCIOJIb3YEMBIX B
€CTeCTBEHHBIX HAayKaxX, CHOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHHS Ui aHATW3a M OOBSCHEHUS
SBJICHUN OKpPYXKAIOLIEro MHpa M MPOMCXOAAIIMX B HEM W3MEHEHMH, YMEHHUs JenaTb OOOCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HaYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LIENbI0 ITOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO UCMOJIb30BaTh XMMUYECKUE 3HAHUS I PELIeHUs MPoOJIeM B peabHbIX
KU3HEHHBIX CUTYalMIX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHHIO, K aKTHUBHOMY
MTOJIyYE€HHUIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSAM TpPyZa B pa3IMuHbIX chepax npodecCHOHATbHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIE Pe3yabTaThl OCBOCHHUS MTPOTpaMMbI TI0 XHMHH Ha YpPOBHE CPEIHEro O0OIIero
00pazoBaHUs BKIIFOYAOT:

3HauyuMble  Juid  (opMHpOBaHHS ~ MHUPOBO33PEHHUS  OOydaloOIIUXCAd  MEXAUCLUILTMHAPHbBIE
(MexmnpeaMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPaXKAIOUIUe ILEeJOCTHOCTh HAyYHOM KapTUHBI MUpa U
crenugpuKy MEeToJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, SHEPTus,
SBJICHUE, TPOLECC, CHUCTEeMa, HAy4yHbIH (DaKkT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCcaJbHble yueOHble JAelcTBUS (MO3HABaTeNlbHbIE, KOMMYHUKATUBHbBIE, DETYJISITUBHbIE),
obecneunBaromue (GopmupoBaHue (YHKIHMOHATHHOW TPAMOTHOCTH W COLMAIbHOW KOMIIETEHIIUU
00yJaroImXcs;

CHOCOOHOCTh O0YYAIOIINXCSl UCIOJIb30BaTh OCBOCHHbBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHMS U YHUBEpCAJIbHbIE YdeOHbIe ISHCTBUS B IO3HABATENILHOM U COLIMANILHOM MPaKTUKE.

MertanpeaMeTHble  pe3ylbTaThl  OTPaXalOT  OBJAJEHUE  YHUBEPCAJIBHBIMH  Y4€OHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

Ilo3naBaTebHBIE YHHBeEPcAIbHbIE YUeOHbIE eliCTBUS

1) 6a3oBble JornYecKue AecTBHSL:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEeNATh IIeNIU JAEATEIbHOCTH, 3a/aBasi MMapaMeTpbl U KPUTEPUH UX TOCTHKEHUS, COOTHOCHUTH
PE3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMHU EJISIMU;

WCIOJIb30BaTh MPU OCBOCHHM 3HAHUUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACIATH XapaKTepHBIE
MPU3HAKUA TIOHATUN M yCTaHABIMBATh MX B3aWMOCBS3b, HCIOJIH30BaTh COOTBETCTBYIOIINE MOHITUS IS
00BsICHEHUS OTACNBHBIX ()AaKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKAIIMU BEIIECTB M XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHHUS (MHIYKTUBHBIC, IEAYKTUBHBIE, [0 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B SIBICHUSX, (OPMYITHPOBATH BBIBOIBI U 3aKITFOUCHUS;

MPUMEHSTh B MPOIIECCe MO3HAHUS HCIOJb3yeMble B XMMHH CHMBOJHYECKHE (3HAKOBBIC) MOJEINH,
MpeoOpa3oBhIBATh MOJENBHBIE MPEJICTABICHUS — XMUMHUYECKUN 3HaK (CHMBOJ) DIIEMEHTAa, XMMHYECKas
dbopmMyna, ypaBHEHHE XUMHYECKON PEAKIIUU — MPU PEIICHUN YYEOHBIX TTO3HABATENBHBIX U MPAKTUIECKUX



3aaa4, MPUMCHATb HA3BAHHBLIC MOJCJIBHBIC MPCACTABIICHUSA JId BBIABJICHUA XAPAKTCPHBIX IMPHU3HAKOB
HU3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKL[I/If/’I.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHS:

BIIIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIECTB U XUMUYCCKIX PEAKIIHIA,

dbopMynupoBaTh 1ENM W 3a7add HCCICIOBAaHUS, MCIOJB30BATh MMOCTABJICHHBIC M CaMOCTOSTEIILHO
cOopMyIMpPOBaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHHUA W OCHOBBI Ui (POPMUPOBAHHS
THUIIOTE3bI 1O IPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX CYX(HGHHﬁ;

BJIAZICTh HABbIKaAMU CaMOCTOATCIIBHOTO IIJIAHUPOBAHUA WU IMPOBCACHUA YUCHUYCCKUX SKCIICPUMCHTOB,
COBEPIIICHCTBOBATh yYMEHUS HAOMIOAATh 332 XOJOM IIPOIlecca, CaMOCTOSITEbHO MPOTHO3UPOBATH €ro
pe3ynbrat, (GopMyIupoBaTh OOOOIICHWS W BBIBOJBI OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJIbTAaTOB
WCCIICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O TpoAeTIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHHYECKOW MCCIEOBATENBCKOH M TPOCKTHOH JEATENbHOCTH, TMPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOIOB PCHICHUA MPAKTHYCCKUX 3aaad,
MPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBAThCA B PAIMYHBIX MCTOYHMKAX HHGOpMaluu (HAy4YHO-TIOMYJSIpHAs JMTEpaTypa
XUMHUYECKOTO COJIEpPKaHMs, CIPaBOUYHbIE TTOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBAaTh WHOOPMAIIHIO
pa3siind4HbBIX BHUIOB H Q)OpM MNpEaACTaBJIICHUA, KPUTUUYCCKHU OLCHUBATH eé JOCTOBCPHOCTh H
HEIIPOTUBOPCUYUBOCTD,

(hopMyIUpOBaTh 3aMpOChl U MPUMEHSATh Pa3IUYHBIC METOJBI MPU TOUCKE W O0TOOpEe WH(OpPMAIUH,
HeO6XOHI/IMOI\/'I JUJIs1 BBITIOJIHCHU ST y’—Ie6HBIX 3a1a4 OHpC}ICJ’IéHHOFO THIIA,

MPHOOpPETaTh OMBIT HCIOIb30BaHUS HH(POPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U Pa3IMYHBIX
IIOMCKOBBIX CUCTEM,

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (hopMy TpencTaBieHuss nHpopManuu (CXemsbl, Tpadukw,
JMarpaMMBbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);

WCIIOJIb30BAaTh HAY4YHBIM SI3bIK B KAYECTBE CPEIACTBA MpHU paboTe C XUMHUYECKOW HHpOpMAaIUei:
MPUMEHATh MEXKIpeaMeTHbIe ((pu3udeckne W MaTeMaTHYeCKHe) 3HAKM W CHUMBOJIBI, (DOPMYIIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

3aJlaBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ JaJIoTa /WM JUCKYCCUU, BHICKAa3bIBATh
uaeu, GopMyIupoBaTh CBOU MPEIOKEHHSI OTHOCUTENIBHO BBIMOJHEHUS MIPEII0KEHHON 3a1auu;

BBICTYNaTh C [Mpe3eHTalel pe3ylbTaToOB  IM03HABATEIbHOW  JEATENIBHOCTH, IMOJIYYE€HHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BHIMOJHEHUH XHMHUYECKOTO SKCIEPUMEHTA,
MPaKTUYECKON paboThI M0 MUCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEILIECTB, pealn3allii y4eOHOTO MPOEKTa,
1 (hopMynupoBaTh BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUHN MyTEM COTIIACOBAHMS TO3ULIUN
B X0JIe 00CYX/IeHUs U 0OMeHa MHEHUSIMH.

PeryisiTuBHbIE YHMBepcaAJIbHbIE YUeOHbIe NeliCTBHUS:

CaMOCTOSITENIHO TNIAHUPOBATH U OCYILECTBIISTH CBOIO MO3HABATEIBHYIO JESITEIbHOCTD, ONIPELIss €€
e U 337a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEAaraeéMblil anropuTM
JEVCTBUI MpHU BHIMOTHEHUH YU4EOHBIX M MCCIENOBATENbCKUX 3a/1a4, BBIOMpaTh Haunbosee 3pGeKTUBHBII
CHoco0 UX pelIeHHs ¢ yYETOM MOTy4YeHUSI HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEaKIUsiX;

OCYIIECTBJISATH CAMOKOHTPOJIb JI€ATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

Kpurtepun oueHuBaHusi o XuMum
[Ipu omeHke y4eOHBIX ITOCTHMIKEHHM YYalluXcs MPUMEHSIETCS KpUTEpHalbHAs CHUCTeMa OILICHUBAHUS II0
MATHOATTHHOM TIKae (0TMeTKa «1» He CTaBUTCS):

Kpumepuu oyenku ycmunozco omeema.
OtMeTka «5»: OTBET MOJIHBIA U TPaBUIbHBIM HA OCHOBAHWU HM3YyYEHHBIX TEOPH; Marepuan U3JI0XKEH B
JIOTUYECKOM MOCIEeI0BATETbHOCTH, OTBET CAMOCTOSITEIIbHBIM.



OtmeTka «4». OTBET MOJHBIA M IMPaBUIbHBI Ha CHOBAaHMM M3YYEHHBIX TEOpPUMN; MaTepuan H3JI0KEH B
OTIPE/ICIIEHHON JJOTUYECKOM TIOCIeJOBATEIILHOCTH, IIPH STOM JIOMYILEHBI ABE-TPH HECYIIECTBEHHBIE OIIHOKH,
WCIPABJICHHBIC IO TPEOOBAHUIO YUUTEIIS.
OTMmeTka «3»: OTBET MOJHBIH, HO AOMYIIEHA CYIIECTBEHHAs OIINOKA; MIIK OTBET HETIOJIHBIN, HECBS3HBIM.
OTMeTKa «2»: IpU OTBETE OOHAPY)KEHO HEMOHMMAHHUE YYAITUMCS COJIEpXKaHUs y4eOHOTO MaTepHana; Win
JOMYIICHbI CYIIECTBEHHbIE OIIMOKH, KOTOPBIE YJAITUICS HE MOXET MCIPABUThH MPU HABOAALIMX BOMPOCAX
YUUTENs; IMO0 MPU OTCYTCTBHH OTBETA.
Oyenka sKCnepuMeHmanbHbIX YMeHU.
OneHka cTaBUTCS Ha OCHOBaHUM HAONIO/IECHUS 32 yYaIllUMKCS B XOJI€ BBIIIOJIHEHUS MPAKTUYECKON pabOThl 1
MUCbMEHHOTO OTYETa 3a paboTy.
OTtmerka «5» cTaBHTCS, eciu: paboTa BBINIOJHEHA MOJHOCTHIO M 0e3 OmMOOK, CAENaHbl NpPaBUIBHBIC
HAOIOIEHUST M BBIBOJBI, SKCIEPUMEHT OCYIIECTBJICH MO IUIAHY C YYeTOM TpeOOBaHMN TEXHHUKH
0€30MacHOCTH U TMpaBWJl padOThl C BeElIECTBAMU U OO0OpYJOBaHHEM; MPOSBIEHbl OPraHU3ALMOHHO -
TPYIAOBBIE YMEHHUS, MOJJIEP)KUBAIOTCS YMCTOTa U MOPSIOK Ha pabodyeM MecTe, IKOHOMHO HCIIOJb3YIOTCS
PEaKTUBBI.
OtmeTka «4» cTaBUTCS, €cid: paboTa BBINOJHEHAa MPAaBWIBHO, CHAEJIaHbl MpPaBUIbHbIE HAOIIOACHUS U
BBIBO/IbI, HO KCIIEPUMEHT MPOBE/IEH HE MOJHOCTHIO; WM JIOMYIIEHbl HECYILIECTBEHHBIE OLIMOKU B paboTe ¢
BEIIECTBAMU 1 000PY/I0BAHUEM.
OtmeTtka «3» cTaBUTCS, €clii: padoTa BHINIOJHEHA NMPAaBUIBHO HE MEHEe, YeM HaIlOJIOBHHY, WJIH JOMyIIeHa
CylIecTBeHHasl OIMOKa B XOJie¢ SKCIIEpUMEHTa, B OObsICHEHUH, B odopmiieHUH paboThl, B COOIIOACHUU
MpaBUJI TEXHUKHM 0€30MaCHOCTH MpHU paboTe ¢ BEIIECTBAMU U 000pYI0BaHUEM.
OtMeTKa «2» CTaBUTCS, €CIH: JOMYIIECHBI 1Be (M 00Jee) CyIIeCTBEHHbIE OMMMOKH B XOJIe AKCIIEPUMEHTA, B
00BsicHEeHUH, B 0()OpMIICHHH pabOThl, B COOIIOACHUN MPaBUJI TEXHUKU OE30MAaCHOCTH, KOTOPBIE y4alluiics
HE MOYKET MCIPaBUTh Jaxe M0 TPeOOBaHUIO yUUTElNs; paboTa HE BBINOJHEHA, y y4alllerocs OTCYTCTBYET
9KCIIEPUMEHTAJIbHBIE YMEHUS.
Oyenka ymenuil pewiams pacyemmubvie 3a0ayu.
Otmetka «5» CTaBUTCS, €CIIU B JJOTMUECKOM PACCYXKAEHUU U PELIEHUH HET OIINOOK.
Otmetka «4» CTaBUTCS, €CAM B JIOTMUECKOM DPACCYXKJEHHHM U PELIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO
3aJjaya pelleHa HepalMoHaIbHBIM CIIOCOOOM, MIIH JOMYLIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIINOOK.
OTmerka «3» CTaBUTCS, €CIM B JIOTUYECKOM PACCYXJIEHUU HET CYLIECTBEHHBIX OLIMOOK, HO JOMYyIeHa
CYIIECTBEHHAs OIINOKAa B MAaTEMATUYECKUX pacyeTax.
OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCSI CYILIECTBEHHbIE OIIMOKU B JIOTHYECKOM PACCYKJICHUU U B PELICHUU;
OTCYTCTBYET OTBET Ha 3aJlaHue.
Oyenka nucoMeHHbIX KOHMPOILHBIX PpAOOM.
OTtmetka «5» CTaBUTCS, €CIIM: OTBET HOJIHbIN U PaBUIIbHBINA, BO3MOKHA HECYLIIECTBEHHAs OLIMOKa.
OtMmetka «4» CTaBUTCS, €CIIM: OTBET HEMOJIHBIN WK JAOMYIEHO He 00Jiee IByX HECYLIECTBEHHBIX OIINOOK.
Otmerka «3» cTaBUTCA, €ciaM: paboTa BBINOJHEHAa HE MEHEEe YeM HAloJIOBUHY, JOIyIleHa OJHa
CYIIECTBEHHAs OIMOKa U IIPU 3TOM JIBE-TPU HECYLIIECTBEHHBIE.
OTMmeTka «2» CTaBUTCA, €ClIM: paboTa BBINOJIHEHA MEHbIIE, YeM HAIOJOBUHY WM COJEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIINOO0K, JIN00 paboTa HE BHIMOIHEHA.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHHS NMPOTPaMMBbl 10 XUMHUU Ha YIIyOIEHHOM YpOBHE Ha YpOBHE
cpeaHero obuiero o0pazoBaHus BKIIOYAIOT crienuduieckue Ui yueOHOro npeamera « XMMHsh HaydHble
3HaHUS, YMEHHs U COCOOBI IEHCTBHI MO OCBOEHHIO, HHTEPIPETALUN U TPe0Opa30BaHUIO 3HAHUH, BU/IbI
JEeATeIbHOCTH I10 MOJIydeHUIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAHUH B pa3IMUHBIX YUEOHBIX CUTYalHsIX,
a TaKke B peaJbHBIX JXM3HEHHBIX CUTYallMsX, CBS3aHHBIX ¢ XuMHeH. B mporpamme mno xumuu
IIPEIMETHBIE PE3YIbTATHI IIPEJICTABIICHBI 110 TOJaM U3y4YECHHUS.

10 KJIACC

Hpe,Z[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa ((Opl" AHUYCCKAasd XUMUS» OTPAXKALOT:

C(bOpMI/IpOBaHHOCTB HpeHCTaBHCHHﬁZ O MECTC W 3HA4YCHHH OpFaHquCKOﬁ XUMHUHU B CHCTCMC
CCTCCTBCHHBIX HAYK U eé pojin B oOecreueHun YCTOﬁqHBOFO Pa3BUTHA YCIOBCUCCTBA B PCIICHHUU
HpO6J'IeM 3KOHOFI/I‘ICCKOI>'I, BHGPFCTHQCCKOIZ U IIHMIIEBOM 6e3OHaCHOCTI/I, B pa3sBUTUN MCIULUHEI, CO3JaHNN



HOBBIX  MAaTe€pHajoB,  HOBBIX  HCTOYHMKOB  HHEPIHHM, B  OO0ECIEUYEHUH  PALMOHAIBHOTO
MPUPOJIOTIONIB30BaHNSA, B (DOPMUPOBAHMHM MHPOBO33pPEHHUS W OOIIEH KyIbTYypbl YelOBEKa, a TaKxkKe
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/10POBBIO M IPHUPOTHON CpE/IE;

BJIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOINOJArarolue IMOHATHS —
XUMHUUYECKHI DJIEMEHT, aToM, SO U DJICKTPOHHas 00o0Jiouka aroma, S-, P-, d-aroMHBIe OpOUTaNH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aTOMa, TMOpHUIM3aIMs aTOMHBIX OpOHMTajei, MOH, MOJEKYIa,
BAJICHTHOCTh, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas CBS3b, MOJb, MOJISpHas
Macca, MOJISIPHBIM 00BEM, YIIepoaHBIA CKeleT, (DyHKUMOHAJIbHAs TPYINa, PaguKall, CTPYKTYpHBIE
bopmynbl (pa3BEPHYTHIE, COKpamIEHHBIE, CKEJIETHBIE), M30MEpHs CTPYKTypHash W MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTUYECKAsI), U30MEPbI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO-
U a30TCOJIEpKallli€ OpPraHuYecKHUe COCAUHEHMs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEITMHEHUS; TEOPUH, 3aKOHBI (nepuoanueckuil 3akon 1. V1. Menaeneesa, Teopus
CTpO€HHUsl opraHuyeckux BemecTB A. M. BbyriepoBa, 3aKOH COXpaHEHHS MacChl BELIECTB, 3aKOH
COXpaHEHHS M TPEBpAIEHUS dHEPTrUU NPU XUMHUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA
SI3BIK XMMHH, MEPOBO33PEHUECKUE 3HAHMS, JIEXKAIIHE B OCHOBE MOHUMAHUS IPUIMHHOCTH ¥ CHCTEMHOCTH
XAMUYECKUX SIBJICHUN; MPEICTABICHUS O MEXaHW3MaxX XHMHUYECKUX pEeakIuil, TEPMOJUHAMUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSX WX NMPOTEKaHWs, O B3aWUMHOM BIMSHHHM aTOMOB M TPYII aTOMOB B
MoJIeKynax (MHAYKTUBHBIM U Me3oMepHbI 3¢ dextsl, opueHtantsl | u Il poma); daxrtomormyeckue
CBEICHUS O CBOWMCTBAX, COCTaBE, MOJyYEHUU U 0€30MaCHOM HCIOJIb30BAHUU BAaKHEUIIUX OPraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKON NESTEIHHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX MPHUHIIUIAX XHUMHUYECKOTO
MIPOM3BO/ICTBA (HA MpUMepe MPOU3BOJCTBA METAHOIIA, IepepabOTKU HEPTH);

C(OPMHUPOBAHHOCTh yMEHHA: BBISBISATH XapaKTEpPHbIE TPHU3HAKK TMOHSITHH, YCTAaHABJIWBATH WX
B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSATHUS MPHU ONMHUCAHUU COCTaBa, CTPOCHHS U CBOWCTB
OPraHN4YeCKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJISi COCTaBJIE€HUS MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX BEIECTB;

COCTaBIIAITh YPAaBHEHUS XHMHMUECKHX pEaKUUd M pacKpblBaTh HMX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUIl IOCPEICTBOM COCTaBIICHUSI DJIEKTPOHHOTO OanaHca 53THUX peakui,
peakiuii HOHHOTO OOMeHa MyTEM COCTAaBJICHUSI UX MOJHBIX U COKPALIEHHBIX HIOHHBIX YPaBHEHMIA;

M3rOTABJIMBATh MOJICIHM MOJIEKYJI OPraHHMYECKHUX BEIIECTB MJIS WJUIIOCTPAIMU HUX XUMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHS,

chOpMUPOBAHHOCTh YMEHUH: yCTaHABIMBATh MPUHAIJICKHOCTh U3YUYEHHBIX OPraHMYEeCKUX BEIIECTB
[0 UX COCTaBy M CTPOEHUIO K OMpPENEIEHHOMY KIIAcCy/TpyIIie COeIMHEHUH, JaBaTh UM Ha3BaHHS IO
cucremaruueckoil Homenkiatype (IUPAC) u npuBoauTh TpuBHAIbHBIE HAa3BaHUS U OTIEIBHBIX
MpeJICTaBUTENe OPraHN4YeCKUX BEIIECTB (3TUIJICH, alleTHIICH, TOIYOJl, TNIMIEPHH, STUICHTJIUKOIb, EHOM,
dbopmanpaeruy, aneTanbAeruj, aleToH, MypaBbHUHAas KHCIOTAa, YKCYyCHas KHCIOTa, CTeapHuHOBas,
OJIEMHOBAsI, MaJIbMUTHHOBASI KUCIIOTHI, CTUPOJ U JPYTUe);

cOpPMUPOBAHHOCTh YMEHHS OMNpPEAeisaTh BUJ XUMHUYECKON CBSI3U B OPraHUYECKUX COCIMHEHUSIX
(KoBaJIEeHTHAs M HOHHAS CBS3b, G- U M-CBsI3b, BOJAOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTDH MOJIOKEHUSI TEOPUHU CTPOEHUS] OPraHWYECKUX BellecTB A.
M. BytnepoBa 111 00bsICHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;

C(OPMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA THUNHUYHBIX MpPEACTaBUTENEN pa3IMUYHBIX KJIACCOB OPraHWYECKUX BELIECTB: aJIKAHOB,
LUKJIOAIKAHOB, AJKEHOB, AJIKaJUEHOB, aJIKUHOB, apOMaTUYECKUX YIJIEBOJIOPOJIOB, CIIUPTOB, albJIETUIOB,
KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOEAWHEHHA M aAMHHOB,
aMHHOKHUCIIOT, OENKOB, YIJIeBOJOB (MOHO-, TU- M TOJHUCAXapUIOB), WIUTIOCTPHPOBATH I'€HETHYECKYIO
CBSI3b MEXAy HHUMH YPaBHEHUSIMH COOTBETCTBYIOUIMX XHUMHUYECKUX PpEaKUUil ¢ HCHOJIb30BAHUEM

CTPYKTYPHBIX (popmyIt;



chOpPMUPOBAHHOCTh YMEHHSI XapaKTEepPH30BaTh WCTOYHUKH YIIIEBOJOPOJHOTO CHIpbs (HEPTBH,
MPUPOJHBIN Ta3, yroib), CIOCOOBI €ro NepepadOTKH M MPAKTUYECKOE MPHUMEHEHHE IPOJIYKTOB
nepepadboTKu;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJAX IMO3HAHUS —
HAOIOJICHUH, W3MEPCHHU, MOJICITMPOBAHHUM, OKCIEPUMEHTE (pPealbHOM U MBICICHHOM) U yMEHUS
MPUMEHSATH 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh yMEHHUS MPUMEHSATH OCHOBHBIC OIEpAIlMM MBICIUTEIBLHON JCATeIbHOCTH —
aHAIM3 U CHUHTE3, CPaBHEHHE, 00O0OIIEHWE, CUCTEeMATU3AIlMIO, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOVMCTB BEILIECTB U XUMHYECKUX PEAKIIMI;

cOPMHUPOBAHHOCTh YMCHHH: BBISIBIATH B3aMMOCBSI3b XHMHUYECKUX 3HAHHA C TOHATHSIMH H
MIPEJICTABICHUSIMU JPYTUX ©CTECTBEHHO-HAYYHBIX MPEAMETOB I 0oJiee OCO3HAHHOTO IMOHUMAHHS
CYIIIHOCTH MAaTepHAIIBHOIO €IUHCTBA MUPA, UCMOJIb30BATh CUCTEMHBIE 3HAHHS MO OPraHUYECKON XHUMUU
JUTst OOBSICHEHUSI U IPOTHO3UPOBAHUS SIBJICHHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPUPOJLY;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PACUETHI MO XUMHUYECKHM (opmyraaM U ypaBHEHUSIM
XUMUYECKUX PEaKIMil C WUCHOoJIb30BaHWEM (U3HUECKHX BeTUYMH (Macca, 00BEM ra3oB, KOJHMYECTBO
BEIIIECTBA), XapaKTEPU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAcCUYEThl MO HAXOXKICHHUIO
XUMUYECKON (hOPMYIIbI BEIIECTBA IO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOIyKTaM
CrOpaHus, TJIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBaTh W TMPOBOAWTH  XUMHYECKHUI
OKCIIEPUMEHT (MOJydeHHUE W W3YYEHHUE CBOWCTB OPraHMYECKHX BEIIECTB, KAYECTBEHHBIC PEAKIIHMH
YIJIEBOJOPOJIOB PA3JIMYHBIX KJIACCOB W KHCIOPOJACOJEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE
OKCIIEPUMEHTAJIBHBIX 33Jlad T10 PACIO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COOJIIOJICHHEM MPaBUII
Oe3omacHoro oOpallleHusi C BelIeCTBaMU U JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH LEb
WCCIEAOBaHUs, TPEACTABIATh B Pa3IMYHON (opMe pe3yinbTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAaHHOCTH YMEHUH:

COOJTIOIAaTh MPaBUiIa YKOJIOTHYCCKH 1eJIeCO00pa3HOro MOBEICHHUS B OBITY U TPYAOBOM JIEITEILHOCTH B IIEISIX
COXpaHEHHMS CBOETO 37]0POBbsI, OKPY KaIOIIEH MPUPOJIHON Cpelbl U TOCTHKEHUS €€ YCTOMUYMBOTO Pa3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHYECKOTO JEHCTBHSI HA JKUBBIE OPraHU3Mbl  OMNPEIACIEHHBIX
OPraHM4YeCcKUX BEIIECTB, MOoHUMas cMbich nokazarens [TJIK;

aAHAJIM3UPOBATH 11EJIECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKH 3PEHHS COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIIECTBIIAThH IICJICHANPABICHHBIN MTOUCK XUMUYECKON HH(MOPMAITUN B
pa3IMYHBIX MCTOYHWKAX (HAaydyHas W ydeOHO-Hay4Has JUTEpaTypa, CPeICcTBa MaccoBOW WHMOpMAIUH,
WuTepHer u apyrue), KPUTHUUECKU aHATU3UPOBATh XMMUYECKYIO HH(pOpMAIuIo, mepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C IMOCTABJICHHON yueOHOM 3a1adeii.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoandecTBO 9acoB

DJIeKTpOHHbIE (LN (POBbBIE)

Ne n/m HanmenoBanue pa3jesioB 4 TeM NPOrpaMMbI Kontpoasubie | IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4eCcKOi XMMHHU
11 [Ipenmer oprannueckoi Xumuu. Teopust CTpOEHHUS 6 bu6nuorexa [IOK
' opraHuueckux coeauHenuit A. M. byrneposa https://m.eds00.ru/d69df650
Wroro mo pazueny 6
Pa3nea 2. YriaeBoaopoabl
21 [IpenenvHbIE YIIIEBOAOPOABI — AJKAHBI, 4 bubaunoreka [IOK
) UKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: AIKEHBI, AIKAUEHBI, 11 1 bu6mmoreka LIOK
' AJKHHBI https://m.eds00.ru/d69df650
23 A 4 bub6mmoreka IJOK
' POMATHHCCKHE YIIICBOAOPOLI (apeHbI) https://m.edso0.ru/d69df650
24 [IpupoHbIE UCTOYHUKH YIIIEBOJIOPOIOB M HX 7 1 bubmmoreka LJOK
' nepepaboTka https://m.eds00.ru/d69df650
Hroro mo pazgeny 26
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
bu6mmoreka IJOK
3.1 Crpret. Geron ! https://m.edso0.ru/d69df650
32 KapOoHunbHBIC COSMHEHUS: alIbJICTH IBI M KETOHBI. 16 1 1 bubmmoreka [JOK
' KapOonoBeie kuciaotsl. Ciioxxubie 3gupsl. XKupbl https://m.edso0.ru/d69df650
Bbubnuoreka IJOK
6
3.3 YTaeBoaE! https://m.edsoo.ru/d69df650
Hroro no paszneny 29
Pa3nes 4. AsoTcoaepskamue OpraHu4ecKue coeJHHeHHs
bubmmoreka [IOK
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 7 1 1 httos://m.edsoo.ru/d69df650
HUroro mo pasnerny 7
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 3 3
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoanvecTrBo yacos IInanupyemasg @aKkruyeckas
Ne Tema vDoKa K n ata ata DJIeKTpOHHbIe HH(ppoBbIe
n/n yp Bcero OHTPOILHBIE LIPAKTHHCCKHE A A o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI HU3ydeHus H3ydYeHUst
IIpeamMet U 3HaYeHHE OPraHUYECKON XUMUH
1 |no pe l[CTaBJIeHI/Ie 0 MHOI‘EO6 a3un O I‘aHI/I‘{eC’KI/IX 1 bubnmorexa LOK
pedl . p p https://m.edso00.ru/3686e6f5
coequHEHU I
ONEeKTPOHHOE CTPOEHHE aTOMa yriiepoa (OCHOBHOE
2 |u Bo36p éHHoepcocm;[HHﬂ) Byarnelgnfme( 1 bubmorexa HOK
YA . https://m.edsoo.ru/Oce6fd4c
BO3MO>KHOCTH aToma yriiepojaa
MexaHu3Mbl 00pa30BaHus KOBAJIEHTHON CBSI3U
3 | ctocoOkI pa3 LII;a cBsa3er. Teopus cTpoeHHs , 1 bubmorexa LIOK
pasp - eopu ¢Ip https:/m.eds00.ru/8d39f5c8
oprannyeckux coenuuennii A. M. bytineposa
Buasr usoMepun: CTpyKTypHas, IIPOCTPAHCTBEHHAS.
4 BJIJGIKT OHHI)II; 3(b(beE¥Km IZII’VIOJ'IéK Ianpr 1 bubmorexa [TOK
P o y https://m.edsoo.ru/b0e61661
OPraHUYECKUX COCTMHCHUM
IIpencraBnenne o kiaaccubUKaUU U
5 CI/EJTI;MaTI/I‘IeCKa}I HOMeHK(JPIaT LIa (IUPAC) 1 bubmorexa HOK
yp https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
6 | Kmaccudukanms peakiuii B OpraHuuecko XMuMUu 1 bubmotexa [IOK
1A peakt p https://m.edsoo.ru/ba5706aa
AJIKaHbBI: TOMOJIOTHYECKHH P, 00111ast hopmyna
7 | HOMEHKJIaTypa U U30ME I/ISIPBJ"II[éK I(F_)IHH(?;: E o 1 Eubmiorexa TOK
yP A, P https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIIT
dusnueckre U XUMHYECKUE CBOMCTBA aJIKaHOB.
8 | Haxoxnenwue ankaHoB B mpupoje. CriocoObl 1 Eubmiorexa ITOK
) https://m.edso0.ru/3137711c
MIOJIy4€HUS U IPUMEHEHHUE AJIKAaHOB
Huknoankansl: o0mas Gopmyna, HOMEHKIATypa U bu6mmoreka [JOK
9 1 )
M30MepHsi, 0COOCHHOCTH CTPOCHHUSI https://m.edso0.ru/156730d2
10 XUMHUYECKUE CBOMCTBA, CIOCOOBI MOTYYESHHS U 1 bu6mmoreka [JOK
MIPUMEHEHHE [TUKII0ATKaHOB https://m.eds00.ru/156730d2
AJKEHBI: TOMOJIOTHYECKHH psif, o0Omas ¢popmyna,
11 | HOMEHKJIATYpa, SJIEKTPOHHOE 1 MPOCTPAHCTBEHHOE 1 bu6mmoreka [JOK

cTpoeHue MoseKyin. CTpyKTypHas U IIUC-TpaHC-
H30MEpHsl AIKEHOB

https://m.edsoo.ru/273b0ale
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duznueckue 1 XUMUYECKUE CBOUCTBA aJIKEHOB.

bubmuoreka [JOK

12 | ITpaBuno MapkoBHHKOBa. CIOCOOBI MOJTy4EeHUS U https://m.edso0.ru/21069ccd
MPUMEHEHHE AIKCHOB
Pemrenne pacy€THbIX 3a/1a4 Ha ONPEICIICHUE

13 MOJIEKYJISIPHOM (POPMYIIBI OPTraHUYECKOTO BEIIECTBA bubnuorexa [JOK
IT0 MaCCOBEIM JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX https://m.edsoo0.ru/0941eed8
B €r0 COCTaB.

14 Pemenue pacuéTHbIX 3a71a4 Ha ONpE/IETICHHUE bubnuorexa [JOK
MOJICKYJISIPHOH (DOPMYJTBI OPraHMUYECKOTO BEIIECTBA https://m.edsoo.ru/bf84d8eb

15 Pemenne pacuéTHbIX 3a71a4 Ha ONpE/IETICHHUE bubnnorexa [JOK
MOJICKYJISIPHO# (hOPMYJIBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AJIKMHBI: TOMOJIOTHYECKUN psifl, oOmmast popmyia,

16 | HomeHkIaTypa aneKTpOHHOI()e 5 npoIpraiche}l;Hoe bubmorexa [TOK

i . https://m.edsoo.ru/e9ea9921
CTpOEHHUE MOJIEKYI, (pu3nuecKkue cBONCTBa

17 XuMHUYeCKHe CBOMCTBA aTKMHOB. CII0COOBI bu6moreka [IOK
MOJIYUCHHS U IPUMEHEHUE aIKHMHOB https://m.edso0.ru/04298c0a

18 | KauecTBeHHBIC peakui Ha TPOUHYIO CBSI3b bubmorexa IIOK

https://m.edsoo.ru/e561253d
ANKaaueHbl: CONPsHKEHHBIE, U30JUPOBAHHBIE
19 KYMy.fI[I/IPOBaHHBIS. Oco6eHI;0cm BJI'I)GKTpOHH(;FO bubmorexa ITOK
https://m.edsoo.ru/68b6cc4c
CTpOEHUs

20 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX JUEHOB. bu6mmoreka [JOK
CriocoObI MONyYCHHS U IPUMCHEHNE https://m.edsoo.ru/23493a93
‘I‘<OHT HpaKTI/IzIeCKaSI pabota Ne 1 mo Teme Bubnorexa [IOK

21 | "KauecTBeHHBIN aHAIN3 OPraHUYECKUX .

. " https://m.edsoo.ru/7blc48da
coenuHeHuil. OOHapy>KeHue yriepo/ia u BoJIopoia
ApEeHBI: TOMOJIOTUYECKUH psll, o0mmas popmyna,

oo | HOMEHKIATYpa. DJEKTPOHHOE U TPOCTPAHCTBEHHOE bubnnoreka [JOK
CTpPOEHKE MOJIEKYJT OCH30J1a M TOJIy0JIa, HX https://m.edsoo.ru/a92a7094
(buznyeckue cBocTBa

23 XHMMHUYECKUE CBOMCTBA apEHOB: PEAKIUU bu6morexa [JOK
3aMeleHUs https://m.edsoo.ru/a44alae4
XUMHUECKUE CBOMCTBA apEHOB: PEaKIIUU Bubmiorexa LIOK

24 | mpucoeIMHEHHs, OKHCIIEHHE TOMOJIOTOB OeH3011a. httos://m.ed [addalaed

psS://m.edsoo0.ru/a44alae
CnocoObl mosTyyeHHs U IPUMEHEHUE apeHOB
25 | OcoOeHHOCTH XMMHYECKHX CBOMCTB CTUPOJIA buommorexa [IOK

https://m.edsoo.ru/d5018a54
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26 [Tpupoustii ra3. IlonyTHeie HE(TAHBIC Ta3bI. bubmuoreka [IOK
KaMeHHBIN YTroJib ¥ IPOJIKTHI €ro MepepadoTKH https://m.edso0.ru/69b3398b
97 Hedts u cioco6s! e€ nepepadbotku. [Ipumenenue bubnmoreka [JOK
MIPOJIYKTOB repepaboTKi HeDTH https://m.edsoo.ru/21f9de78
8 Pemrenne 3anad: pac4€Tsl 10 YpaBHEHUIO bubnuorexa [JOK
XUMUYECKON peaKIuu https://m.edsoo.ru/5db8e526
29 | PacuéTsl 10 ypaBHCHHSIM XUMHUYECKUX PEAKITUH. bubmmorexa MOK
https://m.edsoo.ru/5db8e526
30 | CucremaTu3anus ¥ 0000IIEHNE 3HAHKH 110 TEME bubmorexa HOK
https://m.edsoo.ru/5db8e526
" " bubnuoreka [JOK
31 | KontposibHas paboTa 1mo TeMe "YTJIeBOI0POIbI https://m.eds00.ru/95c9e298
30 ['eneTnueckas cBsI3b MEXKy pa3IUYHBIMU KJIacCaMU bubmuorexa [JOK
YIJI€BOJI0POIOB https://m.edsoo.ru/5db8e526
[IpenenpHBIC 0THOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psl, oOmias Gpopmyna, CTpoeHne bubmuorexa [JOK
33 .
MOJIEKYJI, ©30MEPHsl, HOMCHKIIATypa, https://m.edsoo.ru/df04c5cd
kiaccudukanuys, puznueckue CBOMCTBA
XHWMHUYECKUE CBOMCTBA MPEAEIBHBIX OJHOATOMHBIX
34 | ciuptoB. CriocoObI l'IOJ'Iy‘I;CIZ{[I/IH u npm\feHeHHe bubmmorexa ITOK
https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CIIUPTOB
35 [IpocTeie 3¢uphl: HOMEHKIATYpa U H30MEpHs, bubmuoreka [JOK
0COOEHHOCTH (PU3MUYCCKUX M XMMHUYCCKHX CBOUCTB https://m.edsoo.ru/c2c788b2
MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U bubmuoreka [JOK
36 . .
TIIMIEPUH, X U3HYECKHE U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/ee4d84aa
37 CriocoObl MosTyueHus: ¥ IpUMEHEHUE bubnuoreka [JOK
MHOTOaTOMHBIX CIIMPTOB https://m.edsoo.ru/d12e567d
38 @DeHoI: CTPOCHHE MOJICKYIIbI, PU3NYECKHe bubnunoreka [JOK
cBoiicTBa. XUMUYECKUE CBOMCTBA (heHoIa https://m.edsoo.ru/2ce726f8
39 CriocoOslI mosTydeHus: U mpuMeHeHue (eHona. bubnunoreka [JOK
TokcuuHOCTh (heHoMa https://m.edsoo.ru/c77ddf4c
10 xapSorno Ty rovoROCCKRe pA Butmmorerca LIOK
’ ’ https://m.edsoo.ru/b139beaa
obmras hopmysa, U30MepHusi © HOMEHKJIATypa
a1 Anbaeruipl ¥ KeTOHBI: (PU3UYECKUE CBOMCTBA; bubnmoreka [JOK

pCaKkuu MPUCOCANHCHUS

https://m.edso0.ru/c887425¢
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PeaKI_[I/II/I OKHCJICHUA U KAYCCTBCHHBIC PCAKIIUU

bubmuoreka [JOK

42 aJIbJICTHJIOB M KETOHOB https://m.edsoo.ru/a393baa9
O1HOOCHOBHBIE TIpe/IeNIbHBIE KAPOOHOBBIE KUCIOTHI

43 oc)i)6eHHocm CTp(I))eIfI/ISI ux Moné)Kyn. N3omepus u ’ bubymotexa [IOK

https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa
DU3NYECKUE U XUMUYECKUE CBOMCTBA MPEIETbHbBIX
44 | 01IHOOCHOBHBIX KapOOHOBBIX KMCIIOT Hapn}anepe bubmorexa HOK
. https://m.edsoo0.ru/40e6e0e9
MYpPaBbHHOHN KHCJIOTHI, €€ OCOOCHHOCTH

45 CriocoObl MoTy4eHus! U IpUMEHEHNE KapOOHOBBIX bubnuorexa [JOK
KUCIIOT. MHOTOOOpa3ue KapOOHOBBIX KUCIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX

46 FII/)I)IpOKCI/IKap6OHO§I)IX KI/ICJ'IO”’[.JI HpeIJ)ICTaBI/ITeJ';H bubmorexa ITOK

https://m.edso0.ru/83a08773
BBICIITUX KapOOHOBBIX KUCIOT. [ToHsITHE O
MIPOM3BOTHBIX KAPOOHOBBIX KUCIOT

47 CrnoxHbie Y(OUPBI: TOMOJOTHYECKUHN Psifl, 001Iast bubmuorexa [JOK
bopmya, H30MepHs 1 HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d

48 | duznyeckue U XUMUYECKHUE CBOMCTBA 3(prpoB bubmmorexa HOK

https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHHUIO
49 XI/IMI/IquKI())ﬁ peakuuu Ifa onpe/:[yeI;IeHHe bubmmorexa [IOK
9 ’ https://m.edsoo.ru/5db8e526
MOJIEKYJISIpHOM (hOpMYJIbl OPraHMUECKOIrO BEIIeCTBa
50 | PacueTsl o ypaBHEHHMSIM XUMUYECKHX PEAKIIHUi bubmorexa HOK
https://m.edsoo.ru/5db8e526
[IpakTuueckas padota Ne 2. Perenue

51 | OKCTICPHMCHTABHBIX 33/1a4 11O TeMe bubnnoreka [JOK
"Kucnopoacoaepskalime opraHnaecKue https://m.edso0.ru/486671fb
coeMHeHus"

59 XKupsl: ctpoenue, Gpu3nueckue U XMMUYECKUE bubnnoreka [JOK
cBoiicTa (ruaposus). JKupsl B mpupoie https://m.edsoo.ru/a19c5b98
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

53 | moromee I[gI;I)CTBHe CHOH}ITI/IF;6OOC§HT6TI/IHZCI(<)I/I;( bubmorexa [OK

: https://m.eds00.ru/3c566565
Mmororux cpeacrsax (CMC)

54 I'eneTnyeckas CBA3b yriaeBOAOPOIOB U bubnuoreka [IOK
KHCIIOPOICOAEPKAIUX OPTaHUIECKIX BEIIECTB https://m.eds00.ru/56790c96

55 KonTtponpHas pabota o teme bubnuorexa [IOK

"Kucnopoaconepkaiue opraHu4ecKue COeTMHEHHUS |

https://m.edsoo.ru/42c6678e
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OO01as XxapakTepucTUKa yrieBoI0B U

bubmuoreka [JOK

56 | KaccudUKAIMS YTICBOAO0B (MOHO-, Jtu- ! https://m.edso00.ru/7a9693al
10JIMCAXapH/Ibl)
7 navonene 5 mpipose. Mmenermne pososs, cé | 1 uGmoresa LIOK
! PHPOAE. P : https://m.edso0.ru/b4bdda2d
3HAUCHUE B JKU3HEICATSIBHOCTH OPraHu3Ma
58 Jucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a. 1 bubnuorexa [JOK
Haxox/ieHue B pupo/ic U MIPUMEHEHUE https://m.edsoo.ru/eb0384e7
59 [Tonucaxapuapl: CTpo€HHE MaKpPOMOJIEKYII, 1 bubnnorexa [JOK
bu3ryYecKre 1 XUMUYECKHE CBOWCTBA, MPUMEHEHHUE https://m.edsoo.ru/72a04508
60 Bosokna. Haxoxaenue B mpupojie ¥ IpUMEHEHHE. 1 bubnnorexa [JOK
HckyccTBEHHBIE BOJIOKHA. https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha ONPEAECIECHUE JTOJIN bu6moreka [IOK
61 1 )
BBIXO/Ia MIPOJIYKTa PEAKIIUU OT TEOPETHUECKOTO https://m.edsoo.ru/7fde47ef
et B 10K
m pMyTIa, pus, P https://m.edsoo.ru/efa7e6ca
(buznyeckue cBoicTBa
63 XUMHUYECKUE CBOMCTBA, CIOCOOBI MOTYyYEHUS U 1 bubmuorexa [JOK
IpUMEHEHHS ann()aTHICCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
64 ustacckne cvoicrsn, Otsenmmie mpererasens |1 Bubmotera LIOK
A el https://m.edsoo0.ru/d1773e80
0-aMUHOKHUCJIOT
65 XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, HX 1 bu6mmoreka [JOK
OMOJIOTMYECKOE 3HAYCHHE aMHUHOKHCIIOT. https://m.edsoo.ru/77df705a
66 benku kak npupoIHbIE TOJTUMEPHI; CTPYKTYPbI 1 bubmuoreka [JOK
0€EJIKOB, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/429e9899
KonTposbHas pabota no teme "Opranudeckue bubnnoreka [JOK
67 " 1 .
COEMHEHUS M UX [TPOU3BOIHBIE https://m.edsoo.ru/ce561bc?
P — ) Bubmioresa LIOK
N p a . https://m.edsoo.ru/bde3fdf6
Wnentuduxaiis opraHuuecKux COeAMHEHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ I'adpuensa O.C., Octpoymos WU.I'., CnankoB C.A. AKITMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

XuMus B ypaBHEHUSX peakiuii: yueonoe nocooue / Koukapos XK. A.
Oprannueckas xumus: yueOHas nuteparypa / T.H.3axaposa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
https://m.edsoo.ru/
https://100urokov.ru/
https://resh.edu.ru
https://stepenin.ru/
https://scienceforyou.ru/



