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MOSACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIHEeTO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOro obOpazoBaHus ywammxcs 10 kmacco. M3ydenue
npeaMera, peaausyeMoe B YyChnoBUsIX JIuddepeHInpoBaHHOTO, NPOPUIBLHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOJTOTOBKY BBIMTYCKHHKOB IIKOJIBI, HEOOXOAUMYIO I afanTaluu UX K ObICTPO
MEHSIOIIMMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE JIJISl POIODKEHUST 00yUeHUS
B OpraHu3anusx npodeccuoHaIbHOrO 00pa30BaHMs, B KOTOPHIX XUMHS SBIISICTCS
OJTHOU U3 MPUOPUTETHBIX JUCIUILINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAsl, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npe1ycMaTpUBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HMTOroBOHl arrectaud B (OpMe E€IUHOIO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpelneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XMUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHON COCTABIIAIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHnpoBaHHOTO OOyYEeHHUs Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3ALUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YHKCJIE C IEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI  CpeAHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCITUTAHUS W COIHAIBHOTO Pa3BHUTHs O0ydaromuxcs, Ha (GOpPMHUPOBAHUE y HUX
OOIIEMHTEIUICKTYaIbHBIX YMEHHM, YMEHHA DPaIlMOHATU3ANA y4eOHOTO Tpyna |
00OOMMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEKIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIUIYOJIEHHOTO H3yYEHHs
SABJIIOTCS yrayOn€Huei Kypc — «Opranuwdeckas xuMmus». [lpm ompeneneHun
MOJXO/I0OB K OTOOPY M CTPYKTYPHOM OpraHU3AIMH COJCPKAHHUS I3TUX KypCOB B
MPOTrpaMMe M0 XUMHUHU 32 OCHOBY NpHHATHI nojoxeHuss PI'OC COO o paznmuuusax
0a30BOT0 M YIIIyOJIEHHOTO YPOBHEH M3yUeHUs MpeaMeTa.

OcHoBy coaepkaHus Kypca «OpraHudeckass XUMHs»  COCTaBISET
COBOKYITHOCTb MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCSAIIUXCSI K 06230BOMY YPOBHIO
U3ydeHusT MmpeaMera. OJTa CHCTEMa 3HAHWW  TOJydaeT  OINpeleiEHHOE
TEOPETUYECKOE JOIMOIHEHUE, IT03BOJIIOIIEE OCO3HAHHO OCBOUTBH CYIIECTBEHHO
Oonpmii 00bEM (haKTOJOTUYECKOrO MaTepuana. Tak, Ha yriyOJE€HHOM YpOBHE
M3y4eHUs] TpeaMera oOecrnedyeHa BO3MOXKHOCTh 3HAYUTEIBLHOTO YBEIMYCHUS
00BEMa 3HAHUI 0 XUMHYECKHX DJIEMEHTAX U CBOMCTBAX MX COCIUHECHUN Ha OCHOBE
pacIIMpeHUs ¥ YTIIyOJICHHUs TIPEACTABICHUH O CTPOCHHUM BEIIECTBA, XUMHUYECKOU
CBS3M M 3aKOHOMEPHOCTSIX MPOTEKAHUsI PEAKIHMM, PacCMaTPUBAEMBIX C TOYKH
3peHUs XUMHUYECKON KUHETUKH W TepMOJUHAMUKH. M3yueHue mepuoaudecKoro
3akoHa W llepuonnueckodl CUCTEMbl XHMHYECKHX OHJIEMEHTOB Oa3upyeTcs Ha
COBPEMCHHBIX KBAaHTOBOMEXAaHWYECKHX TPEACTABICHUSIX O CTPOSCHHWU aroma.
Xumuueckasi CBsi3b OOBSICHSETCSI C TOUKU 3PEHUS DPHEPTETUUECKUX U3MEHEHUN MpU
e€¢ 00pa3oBaHMM W pa3pylICHHH, a TaKXKe€ C TOYKH 3PECHHS MEXaHU3MOB €€
oOpa3zoBanus. M3yueHue THUMNOB peaknuii gomojHseTcs (HOPMHUPOBAHUEM
MPEACTABICHUN 00 3JIEKTPOXMUMHYECKUX MPOLIECCAX M AJNEKTPOJIU3E PACILUIABOB U
pacTBOpPOB BEHIECTB. B Kypce OpraHnYecKOM XUMHH TIPU PACCMOTPEHUU
PEaKIMOHHON CITOCOOHOCTH COEIMHEHUM YIeseTcsi 0co00e BHUMaHUE BOMPOCaM
00 dJeKTpOoHHBIX d(QerTax, 0 B3aUMHOM BIUSHUM aTOMOB B MOJEKyJIaX H
MEXaHU3MaxX PEaKIUu.

Ocoboe 3HaueHHWe UMEEeT TO, YTO Ha COJAEpKaHUE KypCOB XUMHUU
yTIIyOJIEHHOTO YPOBHS U3YUYEHUS JIJIsl KIIACCOB OMpeAei€HHOTO Mpoduis (rI1aBHbBIM
oOpa3oM Ha UX CTPYKTYpy M XapakTep JOMOJHEHWA K oOIel cucreme
MPEIMETHBIX 3HAHWM) OKA3bIBAIOT BIMSHHUE CMEXKHBIEC TIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no oOmed xumuu. [lpu
U3YYCHUU TIpeJAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT cIeinaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB M TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHMS XHUMHUYECKOHM OpraHu3alud  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY>)KaT OCHOBOM Il M3yYCHMSI
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3yYeHHE MpenMera «XUMHs» Ha YriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecreyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MNPOTEKAaHWS XMUMHUYECKHX PEaKUHM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX HJIEH U TPOoOJeM COBPEMEHHOW XUMHUH, HJisi OOBSACHEHHS H
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JIESITEIILHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBICHHM, UMEIOIIMX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuUMHUSD Ha  YIIyOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHHME yMEHMI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeqHero obiero oopasoBanusi, coctabiser: B 10 kmacce — 102 gaca (3
yaca B HEJIEII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MEpeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj aikaHoB, o01Iast popMyIia, HOMEHKIIATypa 1
M30MepHs. DICKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKAaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErUIpUPOBaHMs, UKIU3ALMK, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHMSI M XHMHYECKHX CBOMCTB MalbIX (LMKIONPONAaH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMEpU3aund U okucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. [lonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA aJTKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JbHOM KOJIbLE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKTsl ero nepepadotrku. CrnocoObl nepepadoTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOAOPOJOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCTMHECHUSIX. Ucnons3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHbIX KiIaccoB (oOeciBeurBaHHEe OpPOMHON WU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBIE CcHUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIECHMs, JAETUAPATALMH, OKHUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUMYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHMMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOrOATOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
O0eH3oapHOrO spa. duszmdeckre cBoicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorndeckue psifpl albJerua0B U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTydeHHs M PUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOWMCTBA: KUCJIOTHBIE CBOICTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONeH08as KUCIOThl. CrIOCOOBI OMyYeHUs! U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH Oprau3Ma. Jlucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoMOJIEKYNl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kajusi (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKre MpPOU3BOJHbIe amMmmuaka. Kiaccudukanyus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpHUMEHeHHe anudatndyeckux aMuHOB. llonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOIH3, JCHATYypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepKalllue  OopraHuyeckue  coeauHeHus’» u  «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHHN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMephl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4dyyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYCHHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE SKCIEpUMEHTAIbHBIX 3amad mno Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPEAECICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHH OT TEOPETHUYECKH
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHNNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs BBIJEIEHBI CJIEAYIOIIME COCTaBISAIOIIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE TMpaBWJIaMUd W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEILHON U TPAKTUYECKON JESTEIbHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcsi B MPOIIECCe peaau3aiuu 00pa3oBaTEIbHOM NIEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUEOHOM ESATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yjibTarT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE MOBEIACHUE U TMOCTYIKU CBOMX TOBAPUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeSATEeTbHOCTH, OOINECTBEHHO TMIOJIE3HOM, TBOPYECKOW U  JPYruxX BUJAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEMETHBIX 3HAHUHN IO XUMUU;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHM K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSIHHE MPUPOJTHON U COLIUATIBHOU CPE/IbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpenie, YMEHHsI TPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XMMHUM KakK HayKd, OCO3HaHUsi €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSKIEHHOCTH B  0OCO0OW 3HAYMMOCTH XMMHH JJII COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00ECIIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIT  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (YHKITMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSITUW M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJAEp:KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW ISl BBIMOJHEHUS YYCOHBIX 3aja4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxembl, rpadUKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMell pe3yIbTaTOB IMO3HABATEIBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NpoeKTa, U GOpMyIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisas €€ LeNM W 3a7add, KOHTPOJUPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEILHOCTH HAa OCHOBE CaMOAHAIIN3a W
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JU1s1 yueOHOro mpeameTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUIN
M0 OCBOCHUIO, MHTEPIPETALMA U TIPEOOPa30BAHUIO 3HAHUM, BUIBI JCATEILHOCTH
M0 TTOJTYYEHHWIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YICOHBIX
CUTYallMsIX, a TAK)KE B PEAJIbHBIX )KM3HECHHBIX CUTYAIUsX, CBA3aHHBIX ¢ XUMuel. B
nporpaMMme IO XUMUM TPEAMETHBIE Pe3yJbTaThl MPEJACTABICHBI MO TOJaM
W3YyUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00ecleueHnH yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MPUPOOIIOIL30BaHNsI, B (OPMHUPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIAECPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlUil, TEPMOJUHAMHUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUSI MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMAaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (eHos, (QopMaibIerujl, aueTaablerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIUHEHMSIX (KOBAJICHTHAas M WOHHAas CBSI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICITUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4ECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalibHOIO €IMHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C UCIOIb30BaHUEM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHus, IUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOTHON CPEJIbl U IOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTpeiBaTh €€ U UCIOJIB30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
. https://educont.ru/?utm_source=eljur
[Ipeamer oprannueckoit xumuu. Teopust

1.1 CTPOCHHS OPTaHUYECKUX COeTMHEHUN A 8 https. feu.skysmart .

' MpE P s ' https://resh.edu.ru/

- PYTJIcpoBa https://www.yaklass.ru/

Hroro no pazneny 8

Paznea 2. Yriesogopoasbl
51 [IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI, 5 1

' LIAKJIOAJKAHbI
59 HenpenenbHble yriieBOgOPOIbl: aJKEHBI, 14 )

' QJIKaINEHBI, AJTKUHBI
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8
24 [IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOIOB 4

' U UX nepepaboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1

Hroro no pazneny 35

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1

KapOonusbHble COeTUHEHUS: allbJIeTUIbI

3.2 P ! St 21 1

1 keToHbl. KapOOHOBBIE KUCIIOTHI.



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

Crnoxuble 3¢upbl. Kupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHL. beku 12

Htoro no paznemny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

51 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6
Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero H3y4YeHUs o0pa3oBaTejibHbIE PeCypPChI

padoThI padoThI

[Ipeamer u 3HaueHue
https.//www.yaklass.ru/

https://educont.ru/?utm _source=eljur
05.09.2023  https://edu.skysmart.ru/
https://resh.edu.ru/

OpraHM4YeCKON XUMHH,

1 IIPE/ICTAaBICHUE O 1

MHOT'000pa3uu OpraHuIECKUX
COCTUHEHUN

DIEKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U

2 BO30YKIEHHOE COCTOSTHUA). 1

Y ) 06.09.2023

BaneHTHBIE BO3MOKHOCTH

aToMa yrieposa

Teopus crpoeHus

3 OpPraHMYeCKUX COCAMHEHNH A. 1 12.09.2023
M. bytieposa

Bunel usomepun: ctpykTypHas,
MPOCTPAHCTBEHHAS.

4 1
OnexTpoHHbIE 3((DHEKTHI B 13.09.2023

MOJIEKYJIaX OPTaHUYECKUX
COeTUHEHUN

[IpencraBnenue o
KJIacCU(PUKAIINH U
cUCTeMaTh4ecKas 13.09.2023
nomenkiarypa (IUPAC)



https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

OpraHn4YC€CKuUX BCIICCTB

Knaccudukanms peakiuii B
OPraHN4eCKOM XUMHH

CucreMmaruzanys 1 00001eHue
3HAHUH 110 TEME

19.09.2023

20.09.2023

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmras popmyina,
HOMEHKJIATYpa ¥ U30MepHus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

20.09.2023

du3nyecKkne 1 XUMHUIECCKHUE
CBOMCTBA aJIKaHOB

26.09.2023

10

XumMmu4deckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

06.09.2023

11

12

HaxoxxneHnue aiikaHoB B
npupojie. CriocoObl MOTyIeHHS
Y TIPUMEHEHNE aJTKaHOB

[uknoankaHsl: o01as
¢bopmya, HOMEHKIAaTypa 1
M30MepHsi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIIOCOOBI IOJTyYEHUS U
MIpUMEHEHNE

27.09.2023

27.09.2023

13

Pemrenne pac4€THbIX 3a1a4 HA




14

15

16

OIIPEJEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECKOro
BELIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocras. CucremaTusanus
1 000011IeHNe 3HAHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH PSJI,
obmras popmyrna,
HOMEHKJIaTypa, 3E€KTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LiUC-
TpaHC-U30MEpHs AJTKEHOB
dusznyeckre ¥ XUMHUYECKHE
CBONCTBA ankeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHus: u
MIPUMEHEHHE AJIKEHOB

03.10.2023

04.10.2023

04.10.2023

10.10.2023

17

18

19

[IpakTuueckas padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHUe ero CBOMCTB"

Pemrenne pacuy€THbIX 3a1a4 HA
ONpEIEICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA

AnKagueHsbl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE,
KyMYJIUPOBAaHHBIE.
Oco0EHHOCTH AIEKTPOHHOTO
CTPOCHUS

11.10.2023

11.10.2023

17.10.2023




20

XUMHUYECKUE CBOUCTBA
COMPSOKEHHBIX JTUCHOB

18.10.2023

21

22

23

24

CriocoObI mosryueHust u
NPUMECHEHHE aJIKaINCHOB

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas hopmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pr3muecKue
CBOICTBA

XUMUYECKUE CBOMCTBA
AJIKUHOB

KauecTBeHHbIE peaky Ha
TPOMHYIO CBA3b

18.10.2023

24.10.2023

25.10.2023

25.10.2023

25

26

27

CrniocoOsl mostyueHust u
MPUMEHEHHE AIKHHOB

Pemenue 3agau: pacuérsl 1o
YPaBHEHUIO XUMUYECKON
peakuuu

CucreMaru3anus u 0000IIeHHE
3HAHUH T10 TeMe

07.11.2023

08.11.2023

08.11.2023

28

ApEHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 OeH30J1a M TOTyoJIa,
ux (hpuznyeckue cBOcTBa

14.11.2023

29

XHUMHUYECKUE CBOMCTBA APEHOB:




pCaKknuuu 3aMCIICHUA

15.11.2023

30

31

XUMHUYECKUE CBOMCTBA APEHOB:
peaKuy NpUCOeTUHCHUS,
OKHCIIEHHE TOMOJIOI'OB O€H30J1a
Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpOJIa

15.11.2023

21.11.2023

32

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEEIICHUE MOJIEKYJIIAPHOU
(bopMyIIbl OPraHUYECcKOro
BELIECTBA

22.11.2023

33

CriocoObl mostyueHus u
MPUMEHEHHE apEeHOB

22.11.2023

34

35

36

I'eneTnueckas CBSA3b MEKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucreMaru3anus u 0000IIeHHE
3HAHWH 110 TEME

IIpuponusiit ras. [lomytHeie
HEe(TSHbBIE ra3bl

28.11.2023

29.11.2023

29.11.2023

37

KameHHbIi1 yrosb 1 poTyKThl
€ro nepepadoTKu

05.12.2023

38

39

Hed1b 1 cioco6sl e€
nepepadotku. [Ipumenenue
MPOIYKTOB TIepepaboTKu HEPTH
['enernueckas CBs3b MEKIY
pa3IMYHBIMU KJIacCaMu

06.12.2023

06.12.2023




YII€BOJOPOIOB

40

41

42

43

["anorenonpoun3BoIHBIC
YIJIEBOJIOPOIOB: AJIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHUSI
rajoreHa

[eiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
JINTAJI0T€HAIKAHOB C MarHUEM
U [IUHKOM

Cucremarusanusa 1 0000I1IeHne
3HAHUU N0 pa3aeny
"VYrneBonopoasr"
KonTponbHas pabota mo Teme
"Yranesonopoast”

12.12.2023

13.12.2023

13.12.2023

19.12.2023

44

45

[IpenenbHbIE OHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHIA P,
ob1mast popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

XMMHUYECKHE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

20.12.2023

20.12.2023

46

CriocoOsl mostyueHus u
PUMEHEHHE OJJHOATOMHBIX
CIIHPTOB

26.12.2023




47

IIpocteie 3¢upsr:
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH (U3UYECKUX U
XUMHAYECKHX CBOHCTB

27.12.2023

48

MHOroaroMHsbI€ CIIMPTHI:
STUJICHTJIMKOJIb U TIIMLEPUH, UX
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBa

27.12.2023

49

CriocoObl mostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

09.01.2024

50

51

®deHOIT: CTPOCHUE MOJICKYJIBI,
¢du3nvecKkne CBONCTBA.
ToxcuyHOCTH PeHOIIa

XuMuyeckue cBoicTBa (heHona

10.01.2024

10.01.2024

52

CrniocoOsl mostyueHus u
npUMeHeHue GpeHona

16.01.2024

53

[IpakTuueckas padora Ne 2.
Pemenune skcriepuMeHTaIBHBIX
3aja4 1o reme "CrnupThl U
¢denomnsr"

17.01.2024

54

55

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

AJberuIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHUE
KapOOHWIILHOM TPYIIIIHI;
TOMOJIOTHYECKHUE PSJIBI, 001I1as

17.01.2024

23.01.2024




dbopMmyIna, n3omMepus u
HOMEHKJIaTypa

56

57

58

Anbaeruipl ¥ KETOHBI:
(u3nUecKre CBOMCTBA;
peaKuy MPUCOSTUHCHUS
Peakiyu oxkuciaeHHS U

Ka4YCCTBCHHBIC pCaKIIMHU
aAJIbACTUI0B U KETOHOB

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

24.01.2024

24.01.2024

30.01.2024

59

OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

31.01.2024

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoicTBa

31.01.2024

61

62

63

XHUMHUYeCKHe CBOMCTBA
MpeEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0EeHHOCTH CBOMCTB
MYypaBbHUHON KUCIIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

OcobeHHOCTH CBOMCTB:
HETIPeIeNTbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX,

06.02.2024

07.02.2024

07.02.2024




THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIUX
KapOOHOBBIX KUCIIOT

64

65

66

67

ITonsiTHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoOsl motyueHus: u
MIPUMEHEHHE KapOOHOBBIX
KHUCJIOT

CrnoxHble 3¢upsbl:
TOMOJIOTUYECKHH psifl, 0Ommas
dbopmyna, u3oMepus u
HOMEHKJIaTypa

dusnyeckue 1 XUMHYECKUE
cBOMCTBa 3(UpPOB

13.02.2024

14.02.2024

14.02.2024

20.02.2024

68

Pemenne pacu€rHbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeesICHue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYEeCKOro BELECTBA

21.02.2024

69

[IpakTuueckas padora Ne 3.
Pemenne skcriepuMeHTaNIbHBIX
3ana4 o teme "KapOoHOBbIE
Kuca0Thl. CroxxHbIie 3¢ups"

21.02.2024

70

71

XKupsl: ctpoenue, puznueckue
1 XMMUYECKHE CBOWCTBA
(runponus)

OcoOeHHOCTH CBOMCTB KHPOB,
COZIepPIKALINX OCTaTKH

27.02.2024

28.02.2024




HEMNpeIeTbHBIX KUPHBIX
kucnot. JKupsl B mpupojie

72

Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, UX
moroliee aericteue. [lonsatue o
CUHTETUYECKHX MOIOIIUX
cpenctax (CMC)

28.02.2024

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OPraHMYECKUX BEIIECTB

05.03.2024

74

75

Pacuérsl 1o ypaBHeHUAM
XUMHYECKUX PEAKIUH

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

06.03.2024

06.03.2024

76

OO6mrast XxapakTeprucTruKa
YTJIEBOJIOB U Ki1accudukarus
yIJI€BOJIOB (MOHO-, TU- U
MOJIMCaXapUIb)

12.03.2024

77

Mounocaxapupsl: pu3nuecKue
CBOMCTBA 1 HAXO0KJIEHHE B
npupoze

13.03.2024

78

79

[IpuMeHeHue IIII0KO3BI, €€
3HAa4YCHUC B
KHU3HCACATCIbHOCTH OpraHnu3Ma

Jucaxapupl: caxapo3sa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenue B mpupone u

13.03.2024

19.03.2024




IMPUMCHCHUC ACaxapruaoB

80

81

82

[Tonucaxapupl: cTpoeHue
MaKpOMOJIEKYJI, (Pu3nyecKue u
XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

ITonstue 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIpCACIICHUC J0JIM BbIXOJa
IMpOAYKTA p€aKIIUu OT
TCOPECTUYCCKHU BO3MOKHOI'O

20.03.2024

20.03.2024

02.04.2024

83

Cucremaruzanus u 00001eHue
3HAHMU 110 pa3ieny

03.04.2024

84

85

86

87

KonTponbHas padota no teme
"Kucnopoacoaepxkariue
OpraHuYecKue coeanHeHus"
AMUHBI: K1accudukarus,
CTPOEHHUE MOJIEKYJI, 00111ast
dhopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBA

XUMHUYECKUE CBOMCTBA
anudaTuyecKux aMHMHOB
AHUIUH: CTPOCHUE aHWIIMHA,

0COOECHHOCTU XUMHUYECKUX
CBOWCTB aHWJIMHA

03.04.2024

09.04.2024

10.04.2024

10.04.2024

88

CriocoObI TTOTy4eHHS U
MpUMEHEHHE aTN(aTHIECKIX

16.04.2024




dAMHHOB

89

AMMHOKHCIIOTEI:
HOMEHKJIaTypa U U30Mepus,
¢du3nveckre CBONCTBA.
OTtnenbHbIC IPEACTABUTENH 0L
aMUHOKUCJIOT

17.04.2024

90

XuMHUECKHEe CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrHYeCKOe 3HAUECHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICNITHIOB

17.04.2024

91

92

benku xak npupoaHbie
MOJTUMEPBI; CTPYKTYPBI OEJIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

23.04.2024

24.04.2024

93

A3zoTcoaepkaime
IreTCPOUUKINYICCKHUC
coenuHenus. HykienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib

24.04.2024

94

[IpakTuueckas pabora Ne 4.
Pemenue sxciepuMeHTATBHBIX
3aJ1a4 110 TeMe
"A3oTcoaepxaiiue
OpraHu4ecKue coeanHeHus"

30.04.2024

95

[IpakTuueckas padora Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 o teme "Pacrno3HaBanue
OpraHUYECKUX COCTUHEHHI"

07.05.2024




96

KonrponsHas pabora o reme
"A3zoTcoaepxaliue
OpraHNYeCKUe COeTUHEHUA"

08.05.2024

97

OCHOBHBIE TTOHSITUSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNN U METOIbBI UX
CHHTE3a —IIOJIMMEpHU3aIus U
MTOJIMKOH ICH CAIlHs

08.05.2024

98

99

100

101

102

[lmactmaccel. YTunuzauus u
nepepaboTKa MIacTuka

DnacToMepbl: HaTypaJlbHbBIN
CUHTETUYECKUE KayUyKH.
Pe3una

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepH
CIICIUAJIbHOI'O Ha3HAYCHUA

ITpakTuyeckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3as1a4 mo TemMe "Pacmo3HaBanue
IUIACTMACC U BOJIOKOH"

O0600611eHre U cucTeMaTH3alus
U3Y4EHHOI'0 MaTepuaa 1o
TeMe "BbIcOKOMOTIEKYIIIpHBIE
coequHeHus"

14.05.2024

15.05.2024

15.05.2024

21.05.2024

22.05.2024

OBUIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'abpuensa O. C. Xumusa. 10 kmace: yued. mocodbue uisi odmeoOpa3oBaT. OpraHU3aIuil:
yriy6. yposenb / O. C. I'abpuensn, U. I'. Octpoymos, A. H. JIéskun, C. A. CnragkoB. — M.:
[Ipocsemenue, 2019.

2. T'abpuensu O. C. Meronuueckoe nocooue k yueonmky O. C. 'abpuensna «Xumus. 10
knace. Yrmyonéuusii ypoBeub» / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaagkoB. —
M.: Ilpocsemienue, 2019.

3. O. C. TI'abpuensia, A. B. SmykoBa «Xumwusa. PaGouas Terpanb» k ydeonumky O.C.
INabpuensn «Xumus 10 kirace» M. — Ilpoda, 2021

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.Tabpuensn, 1. I'. OctpoymoB HactonbHas kHura yuurens «Xumus», 10 kinace. M.
— Jlpoda, 2020.
2. M. IO. I'opkosenko. «Iloypounsie pazpadotkn» o xumuu (10 kmacc) k yaeonukam O. C.

lNabpuensina. M. — «Bakoy, 2021

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

1. http://www.alhimik.ru. TlpencrarieHsl cieayromue PYOPHKH: COBETHl a0UTYPHEHTY,

YUUTEII0 XUMHH, CIPaBOYHUK (OUeHb Oojplias Mog0opka TaOMUI U CHPaBOYHBIX
MaTepuaioB), Becénas XWUMHs, HOBOCTH, OJIMMIMAJbI, KyHCTKaMmepa (Macca HHTEPECHBIX
UCTOPUUYECKUX CBEIECHUI).

2. http://www.hij.ru/. XKypran «XuMusi 1 KU3Hb» MOHATHO U 3aHMMATEJIBHO PACCKa3bIBACT

000 BCEM MHTEPECHOM, YTO IMPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHBIi KXypHaT «XHUMUKH U XUMHS», B

KOTOPOM TMPCACTABJICHO MHOKCCTBO OIIBITOB II0 XWMUH, 3aHUMATEIILHOM I/IH(I)OpMaI_II/II/I,
HOSBOJISIIOIIIefI YBJICUb YYCHUKOB BKCHepHMeHTaﬂBHOﬁ YacCThIO MMPEAMETA.

4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa Mo XHMHUH.

5. http://1september.ru/. XXypHan anst yuurteneit 1 He TonbKo. bonbinoe Konmu4ecTBo padoT

YYCHHUKOB, B TOM YHUCJIC U UCCICAOBATCIILCKOI'O XapaKTepa.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONBHBIH — MOpTAlT  CO

CChbIJIKaAMHM Ha 06p330BaTCJ'II>HI)Ie CalTHI IO XUMUH.

7. www.periodictable.ru. COopHHK cTaTeil 0 XMMHUYECKHX JJIEMEHTaX, WUIHOCTPUPOBAHHBIN

3KCIIEPUMEHTOM.

8. https://www.yaklass.ru/

9. https://educont.ru/?utm source=eljur

10.https://edu.skysmart.ru/

11. https://resh.edu.ru/



http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
https://www.yaklass.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

