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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero 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 CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkKeHU «CTpaTerun pa3BuUTUs BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusx npodeccruoHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYCHHE TIPEICTABICHUS O IEJsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/paz/iesaM Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4y U3yuyeHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o0b1ero o0pa3oBaHUs (JIMUHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENessThCsl B COOTBETCTBUM C HampaBJICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanusi. B 3Toll CBs3M wm3ydeHHE TMpeaMeTa «XUMHs) OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHue 3ajaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIIYOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMA O XHUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAaMUKH. M3ydeHue mnepuoamyeckoro 3akoHa u Ilepmogmueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB e€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcss oco0oe BHUMaHHUE BOMPocaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHMH K oOmeil cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3d, 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
OOCTOATENTFHOTO  PAaCCMOTPEHHMS XMMHUYECKOM OpraHu3aludd  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM IUId H3y4EHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpeaMera «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 wu3ydenuun ydeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJIBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JTUCIIEPCHBIX CUCTEMAX, 00 00mux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJCH W MPOOJIEM COBPEMEHHOW XWMHH, JIJIsi OOBSICHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JIEATCIPHOCTH YEIIOBEKa, CBSI3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BEIIICCTB;

o yruyOJeHHWE TPEACTaBICHWH O  HAYYHBIX  METOJax  IO3HAHUS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SIBICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B mane peamm3anuy MEepBOOYCPEIHBIX BOCIHMTATEIBHBIX M Pa3BUBAONIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npenMera  «XuUMUS» Ha  YIUIYOJEHHOM  ypoBHE 0COOYI0  aKTyallbHOCTH
IPUOOPETAIOT TaKUe IeNN U 3a/1a49H, KaK:

e BOCHHUTaHHC YOEKAEHHOCTH B II03HABACMOCTH SIBJICHUU IIPHPOJIBI,
YBOKEHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPETHUECKUX U
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYCHHWIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pPa3BUTHUE MMO3HABATCIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYCCKHIX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBCHHOTO OTHOILICHUS K CBOEMY 3JI0POBBIO M MMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (dopMHpOBaHWEC yYMECHHHA W HAaBBIKOB Pa3yMHOTO IPHUPOIOIIOIb30BAHHS,
pa3BUTHE IKOJIOTUICCKON KYJIbTYPHhI, IPUOOPETEHUE OMbITa OOIIECTBCHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpeiHero odmiero oopasoBanus, coctaBisieT 272 gaca: B 10 kmacce — 136
gacoB (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 gaca B HelleIio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAICHTHON CBsI3M (OOMEHHBIA M JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, 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 TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, o0mas (Gopmyia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKIMHU NPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij akuHOB, oOias GopMysia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJeKylIbl Oen3ona. dusmyeckue cBoOCTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpeacraBinenne 00 OpPUEHTUPYIOIMIEM JICUCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U HMX IMPEBpaAILCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccupukanus. Dusmdyeckne CBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [eicTBUE 3TaHOIA U METAHOJA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pPEaKIMM 3aMEUICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osTyueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBAa  aIbJIETUJOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkiatypa. Ousndeckue cBONCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAas, OJEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JeHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmenenue. [lonvcaxapuabl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOdyYeHHe >PHUpoB 1eToa03bl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ Tuapokcugaom meau(ll), BzaumoneiicTeue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHuYecKre MPOu3BOAHBIE aMMHaka. Kiaccudukaius aMUHOB!
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJYyYeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[loiydenue aHwiMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAIMN, O0Opa30BaHUE TNENTUIHOW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCIUHCHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

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

DnacToMepsl: HaTypaJIbHBIH KayuyK, CUHTETHUYECKHUE Kay4uyyKH
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3a7ad o Teme «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETaxX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OO0OBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpOTPO(PHBIA TUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHHWE, OEIKH, YIJIEBOABI, JKUPbI, HYKIECHHOBBIC KHCJIOTHI,
(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 I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON JESITEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcst B MPOIIECCEe peau3aiuu 00pa3oBaTEIbHON JCSITEIBHOCTH, B TOM
YUCJIE B YACTH:

6) rpa’kKIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOXKEHUS K 3aKOHY W ITPABOMOPSIIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEIHLHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M IOCTYIKHM CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPUECKOW W  JPYruX BHUAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUu(PUKy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiicTBHS

6) 0a3oBbIe JJOrHYECKHE AeHCTBUS:

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

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCU(PUKAIUKU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOIBI M 3aKIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

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

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIIACOBAHMS TMO3ULIUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeaaraeMblii ajroput™M AEHCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHUMHHM TPEIMETHbIE pe3yJbTaThl MPEACTaBICHbl IO ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOJIEM IKOJIOTMYECKOM, SHEPreTHUEeCKOU U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpylma, pajadkal, CTPYKTypHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpaleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUS, O B3aUMHOM BJIMSIHUA aTOMOB U I'PYIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOoBeKa, OOIMX  HAyYHBIX  MPUHIUIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTFOCTPAITUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEGHTHAas W WOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
aJKUHOB, apPOMATHUYECKUX YIJIEBOJOPOJOB, CHUPTOB, aibJCTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PpPEaKIU C HCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- M T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEaKIMi C HCIOJb30BaHUEeM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbBIX BEIIECCTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTABIATh B pa3audyHor dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYNBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/u NPOrpamMMblI Bcero 230pa3oBaTesibHbIE
padoTshI padoThI
pecypcsl

Paspnen. IloBTopenue
1 [ToBTOpEHHE OCHOB HEOPraHMUYECKON XUMHUH 12 1
WTOTO T10 pa3acity 12

Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH

[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 10
byrneposa

Hroro no paszneny 10

Paznea 2. Yriesogopoasbl
51 [IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI, 10

' LAKJIOAJKAHbI
99 HenpenenbHble yriieBogOPOIbl: aJKEHBI, 18 1

' aJIKaINEHBbI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBoa0pOo/Ibl (apeHbI) 8
54 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4

' nepepaboTka
2.5 ["aoreHnpOn3BOAHBIC YTIEBOAOPOIOB 1
2.6 I'enernueckas CBSA3b yIII€BOLOPOIOB 3




Hroro no pazneny

45

Paznea 3. Kucaopoaconepskamue opranndeckue coeJuHeHUust

3.1 Crnupter. @enon 13
KapOonusbHble COeTUHEHUS: allbIET Ul U
3.2 keroHbl. KapboHoBbie kKucinoTsl. ClI0KHBIE 20
s¢upsl. XKupsr
3.3 VriaeBoasl 9
3.4 I'eneTrueckas CBsI3b OPraHUUECKUX 3
' BCILIECTBA
Htoro no pazneny 44
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust
4.1 ‘ AMUHBI. AMUHOKUCIOTHI. benku 14
Hroro no pazneny 14
Paspnen S. BeicokoMoJIeKy I pHBIE COeUHEHUSA
5.1 ‘ BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 6
Htoro no pazneny 6
Paznen 6. IloBTOpeHue 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB JIeKTPORHbIE
Ne aTa udponbie
n/n Tema ypoka Bcero Konrpoapupie | Hparruteck fllrﬁylleﬂnﬂ :)Iﬁl?al;OBaTeJIbele
padoThI ue padoThbl pecype
1 TexHuka 6e30mMacHOCTH. ATOMBI, MOJICKYJIbI, BEIIECTRBA 1 5.09
2 Crpoenue atoma 1 6.09
3 [Mepuonnueckuii 3akoH u [leproandeckas cucrema 1 7.09
J.1.MenneneeBa
4 Xumuueckast CBs3b. ArperaTHble COCTOSIHUS BEIECTBA 1 7.09
5 PacueTs Mo XUMHYECKUM YPaBHEHUSIM 1 12.09
6 I"a30BBIC 3aKOHBI 1 13.09
7 Knaccudukarysi XMMHYECKUX PEaKITHi. 1 14.09
OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
8 BaxHelime kiacchl HEOPraHMYECKUX BEIIECTB 1 14.09
9 Peaknyin nonHoro oomMena. PactBopsl 1 19.09
10 IMupponus coneit 1 20.09
11 KoMmmiekcHble coequHEHN 1 21.09
12 Juarnoctudeckas pabota 1 1 21.09
IIpeamer u 3HaYeHUE OPraHUYECKON XUMHH, 26.09
13 IpeJCTaBIeHne O MHOT000pa3HH OPraHuYeCKUX 1
COCIMHEHM I
DJIEKTPOHHOE CTPOEHUE aTOMa yriiepoja
14 (ocHOBHOE U BO30YXKIEHHOE COCTOSIHHUS). 1 27.09
BasieHTHBIE BO3MOKHOCTH aTOMa yriiepoja
XuUMHUYECKas CBSI3b B OPraHUYECKHUX
15 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 28.09
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBS3CH




16

Teopust cTpoeHUsI OPraHUYECKUX COSAMHEHUN A.
M. bytneposa

28.09

17

Buasl uzomepuu: cTpykTypHasi,
MPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (DEKTHI B
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

3.10

18

[Ipencrasienue o kIaccupukanuu u
cucremarryeckas Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

4.10

19

Krnaccudukanus peakiuii B OpraHu4ecKon
XUMHH

5.10

20

CI/ICTCMaTI/ISaHI/IH n O606H.[€HI/IG 3HAHWH 110 TEME

5.10

21

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIATypa U U30Mepusi,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10.10

22

duznueckre 1 XUMUYECKHE CBOMCTBA aJIKAHOB

11.10

23

Haxoxnenne ankanos B mpupoze. CriocoObt
MOJTyYEHUs U IPUMEHEHHNE alTKaHOB

12.10

24

[{uknoankansl: obmas GpopMyia, HOMEHKIATypa
U U30Mepus, 0COOEHHOCTH CTPOEHHUS U
XUMHUYECKHX CBOMCTB, CIOCOOBI MOTYyYEHUS U
NIPUMEHEHHUE

12.10

25

Pemienne pacu€THBIX 3a/1a4 Ha OTNIPEICIICHNE
MOJIEKYJSIPHOU (POPMYJITBI OPTaHHUECKOTO
BCIICCTBA 11O MAaCCOBBIM J0JIAM aTOMOB
3JIEMEHTOB, BXOJISIIIIMX B €I0 COCTAaB.
Cucremarusanys 1 0000IeHNE 3HAHUN IO TEME

17.10

26

KonTponbnas paborta Ne 2 «AnkaHb»

18.10

27

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyna, HOMEHKIIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas ¥ LIUC-TPAHC-U30MEPHUs AJKEHOB

19.10




duszndyeckre ¥ XUMUUECKHE CBOMCTBA AJIKEHOB.

28 1 19.10
IIpaBuno MapKkOBHMKOBa
29 Crioco0bI mosTyueHus 1 NPUMEHEHHE aJIKEHOB 1 24.10
30 {[paKTHIIeCKaSI pabota Ne 1 mo teme } 1 25 10
[TonydyeHue sTUICHAa U U3YYEHHUE €r0 CBOMCTB"
Pemenue pacu€THbIX 3a7ja4y Ha oNpeieNeHne
31 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO 1 26.20
BEILIECTBA
AnkanueHsl: CONpPsKEHHbIE, U30JIMPOBAaHHBIE,
32 KyMyJupoBaHHble. OCOOEHHOCTH IEKTPOHHOIO 1 26.10
CTPOCHUS
33 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX JTMCHOB 1 7.11
34 CriocoObl nostyyeHus 1 IpUMEHEHNE 1 8.11
IKaTUCHOB
AJKWHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias
35 (bopmya, HOMEHKIATypa, MEKTPOHHOE U 1 9.11
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
¢du3nueckre CBONCTBA
36 XHMMHUYECKUE CBONCTBA aJJIKUHOB 1 9.11
37 KauecTBeHHbIE peaKkIIMK HAa TPOMHYIO CBA3b 1 14.11
38 Crioco0bI nostyyeHust ¥ NPUMEHEHHE aJIKUHOB 1 15.11
39 Pemmenue sazat: pacy€Thl 0 ypaBHEHUIO 1 16.11
XUMHYECKON peaKIuu
40 Cucremarusanus 1 0000IeHNE 3HAHUN IO TEME 16.11
41 KonTponbhas pabora Ne 1 1 21.11
ApeHBI: TOMOJIOTHYECKUH psif, o01Iast popmyna,
42 HOMEHKJIaTypa. DIEKTPOHHOE 1 2211
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT OEH30I1a
U TOJIyOJ1a, MX (PU3NUYECKHEe CBOMCTBA
43 XUMHUECKUE CBOICTBA apEHOB: PEaKINH 1 2311

3aMCIICHHUA




XHUMHUYeCcKre CBOMCTBA ApPCHOB: pCaKIUn

44 23.11
MIPUCOEIMHEHMS], OKHCIIEHHE TOMOJIOTOB O€H3071a

45 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA 28.11
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

46 MOJIEKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO 29.11
BEIECTBA

47 Crioco0bI ostydeHus 1 IPUMEHEHNE apEHOB 30.11

48 ['eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMHU 30.11
KJIACCAMH YTJIEBOJIOPOIOB

49 Pacuérhl mo ypaBHEHUSIM XUMUYECKUX PEAKIUH. 5.12
CucremaTtu3zaiys U 0000IIeHHE 3HAHNUN TI0 TeMe

50 [Tpuponsiii ras. [lonytHbie HETAHBIE Ta3bI 6.12

o1 KamMeHHBIi yroib U mpoIyKTHI €ro nepepadboTKu 7.12

59 Hedtb 1 criocoOb! €€ mepepaboTKH. 712
[TpumeHeHne TpoayKTOB nepepaboTku HeTH '

53 ['eneTnyeckasi CBA3b MEXKIY Pa3IUYHBIMU 1212
KJIACCaMU YTJIEBOJIOPOIOB
lanoreHonpon3BOIHbBIE YTIEBOAOPOJIOB:

54 DJIEKTPOHHOE CTPOCHUE; PEAKIINHU 3aMEILEHUS 13.12
rajoreHa
JeiicTBre menoyen Ha raloreHIpPOU3BOIHBIE.

55 B3anmoneicTere TMrajioreHajJkaHoOB ¢ MarHuem 14.12
U IITHKOM

56 CI/ICTeMa'TI/ISaIII/ISI 1 00001I[eHNEe 3HAHUH 110 14.12
pazneny "Yriaerogopoast"

57 KonTponpHas pabota o Teme "YrineBomopoas"” 19.12
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:

58 TOMOJIOTHUYECKHH psaJl, oOmas hopmyra, 20.12
CTPOEHHE MOJIEKYJI, N30MEPHUsl, HOMEHKJIATYpa,
knaccudukanus, pu3ndecKue CBOWCTBa

59 XHWMHUYECKHE CBOMCTBA MTPEAEIIBHBIX 21.12




OJIHOATOMHBIX CITUPTOB

CrniocoOblI MoTy4eHus U IpUMEHEHUe

60 26.12
OJTHOATOMHBIX CIIUPTOB
[IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,

61 0COOEHHOCTH (PU3UYECKUX M XUMHUECKHUX 27.12
CBOJCTB
MHOroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1

62 TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE 28.12
CBOMCTBA

63 CriocoObI mosTydeHus 1 IpUMEHEHNE 2812
MHOTOaTOMHBIX CIIHPTOB

64 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE 9.01
cBoMcTBa. TOKCHYHOCTH (heHOJIa

65 XUMHUYECKUE CBOICTBA (heHoa 10.01

66 Crioco0bI mostydeHus 1 NpuMeHeHne GeHona 11.01
[IpakTuueckas padbora Ne 2. Pemenue

67 AKCIEPUMEHTAJIbHBIX 3aa4 1o Teme "CrnupTel 1 11.01
¢deHonr"

68 Cucremarusanuus U 00001IeHIE 3HAHUH 110 TEME 16.01

69 KonTponsHas padora Ne 4 «CriupTeDy 17.01
ANBIIETUIB M KETOHBI: DJICKTPOHHOE CTPOCHHE

70 KapOOHMJIBHOM TPYMIIbI; TOMOJIOTUYECKHE PSIJIBL, 18.01
obmas popmyia, u3oMepusi 1 HOMEHKJIATypa

71 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE CBOMCTBRA; 18.01
pPEaKIMU TPUCOCTUHEHUS

79 Peakiiuu OKHCIIEHUS M KaUeCTBEHHBIE PEAKLIUU 23.01
QIBJIETUIOB M KETOHOB

73 Cnioco0ObI TTOTYYEHUS aThACTH/IOB U KETOHOB 24.01

74 OMHOOCHOBHEIE TIpEIeNIbHBIC KapOOHOBBIE 25 01
KHCJIOTBl, 0COOCHHOCTH CTPOEHUS UX MOJIEKYII

75 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX 25.01




KHCJIOT, UX (l)I/I3I/I‘IeCKI/Ie CBOMCTBaA

76

XUMHYECKUE CBOMCTBA MPEAETbHbBIX
OJIHOOCHOBHBIX KapPOOHOBBIX KUCIIOT

30.01

77

Oco0eHHOCTH CBOICTB MypaBbHUHOW KUCIIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHCIIOT

31.01

78

Oco0eHHOCTH CBOICTB: HETIPEACIbHBIX U
apoOMaTHUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKApOOHOBBIX KUCIOT. [IpencraBurenu
BBICHINX KapOOHOBBIX KHCIIOT

1.02

79

[ToHsiTHE O TPOM3BOAHBIX KAPOOHOBBIX KHCIIOT

1.02

80

CriocoObI mosTydeHus 1 IpUMEHEHNE
KapOOHOBBIX KHCJIOT

6.02

81

CrnoxHble 3(hupbl: TOMOJIOTHYECKUN PsiJl, 001Iast
¢dopMyiia, ©30Mepusi 1 HOMEHKJIATypa

7.02

82

Du3nYecKue M XUMUIECKIE CBOHCTBA YPHpPOB

8.02

83

Pemenne pacuéTHbIX 3aa4: 0 YpaBHEHHUIO
XUMHYECKON PEaKIMH, Ha ONPEIEICHHE
MOJIEKYJISIPHOUM (POPMYJIIbl OpraHMYECKOTO
BEIECTBA

8.02

84

[Tpaktuueckas padora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"KapOoHoBble KucioTbl. CioxkHbIe 3¢pupst”

13.02

85

Kupsl: ctpoenue, pusndeckre 1 XUMHYECKHE
CBOMCTBA (THIPOJIN3)

14.02

86

Oco0OeHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTaTKH HEIPEIEIbHBIX JKUPHBIX KUCIOT. JKupsl
B IIpHUpoOJIE

15.02

87

MpbL1a KaK COJIM BBICIITUX KapOOHOBBIX KUCIIOT,
ux Morolee aeiicteue. Ilonsatue o
cuHTeTHYeCKuX Moronmx cpeacTrax (CMC)

15.02

88

['eneTndeckas CBSI3b yriaeBOJIOPOIOB U

20.02




KHCJIOPOACOACPKAINNX OPraHNYCCKNX BCHICCTB

89 PacuéTpl 10 ypaBHEHUSIM XUMUYECKUX PEAKIUN 21.02

90 Cucremarusanus 1 0000IeHNE 3HAHUN 10 TEME 22.02
OO61mas xapakTepuCcTHKa YTIE€BOI0B U

91 KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU- U 22.02
MOJIMCaXapuIbl)

92 Monocaxapuabl: puznYecKue CBOMCTBA U 97 02
HAaXO0XJICHHE B IPHPOJIE '

93 [IpumeHeHne TIIOKO3bI, €€ 3HAYCHUE B 28.02
YKU3HEJIESATEIIbHOCTH OpraHnu3Ma '
Jucaxapuapl: caxaposa, MaJIbT03a U JIAKTO3A.

94 HaxoxneHnue B mpupoie 1 IpuMEHEHne 29.02
JICaxapuioB
[Tonucaxapuapl: CTpOSHHE MaKPOMOJIEKYII,

95 du3nUecKrue U XMMHUYECKUE CBOMCTBA, 29.02
MPUMEHEHHE

96 [TonsiTrie 06 NCKYCCTBEHHBIX BOJOKHAX 5.03
Perennie pacueTHbIX 3a7a4 Ha OTpeieIICHIE

97 JIOJIA BBIXOJA MTPOAYKTA PEAKIIUUA OT 6.03
TEOPETUYECKH BO3MOKHOT'O

98 CucremaTu3aiiys U 0000IIeHHE 3HAHUI TT0 203
pazneny '
KonTponbhas pabota no teme

99 "Kucnopozaconepxaiue opraHnyecKkue 7.03
coenuuenus"
AMUHBIL: KTaccuuKaIus, CTpPOSHUE MOJICKYI,

100 oOmas ¢popmysa, H30MepHsi, HOMEHKIIATypa 1 12.03
¢duznyeckue cBoicTBa

101 XMMHYECKHE CBOWCTBA al(PaTHUECKUX aMHUHOB 13.03
AHWIVH: CTpOEHUE aHWIINHA, 0COOCHHOCTH

102 P ’ 14.03

XMMHYECKHX CBOMCTB aHWJIMHA




103

CriocoObI moTyueH s U IPUMEHEHNE
anmn(aTHIeCKUX AMHHOB

14.03

104

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
busndeckue croiicta. OTACIbHBIC
MPEACTABUTENH 0-AMUHOKHCIIOT

19.03

105

XHUMHUYECKHE CBONCTBA aMHHOKHCIIOT, UX
OMOJIOrHYeCcKOe 3HaYeHUE aMUHOKHUCIOT. CHHTE3
Y TUJPOJIA3 NIENITHJIOB

20.03

106

benku kak mpupoHbIC TTOTUMEPHI; CTPYKTYPBI
O€eJIKOB

21.03

107

XuMnyeckue cBOMCTBa OEJIKOB

21.03

108

A30Tcoz[ep>1<amne TCTCPOIUKINICCKUC
COCAMHCHUS. HYI(JIGI/IHOBI)IC KHCJIOTBI: COCTaB,
CTPOCHUC U OuoJoruyeckas PpOJib

2.04

109

[TpakTuueckas paborta Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30Tcoaeprkalue OpraHnyecKne CoequHeHus'

3.04

110

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
"Pacnio3HaBaHre OpraHUYeCKUX COeAMHEHUN"

4.04

111

Konrponbnas pabora no reme

" A30TcoJieprKale OpraHnyecKre CoeMHeHns"

4.04

112

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ 1 MCTOIBI
HNX CUHTC3a —II0JIMMCPU3alnia U
MOJIMKOHACHCAIIUA

9.04

113

[TnacTtmaccel. YTunuszanus u nepepadboTka
IUIaCTHKA

10.04

114

DJ1acTOMEpBI: HaTYPAJIBHBIA CUHTETUYECKNE
Kay4yyku. Pe3una

11.04

115

Bomokna: HaTypaJlbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I CIIeIuaJIbHOI' O

11.04




Ha3HA4YCHMS

[TpakTuueckas padora Ne 6. Pemenne
116 AKCIEPUMEHTAIBHBIX 3aa4 110 TEME 1 1 16.04

"Pacnio3HaBaHue niaacTMacc M BOJIOKOH"

O06o0011eHre U cucTeMaTU3alus H3Y4eHHOTO
117 MaTepuaia 1o reMe "BbICOKOMOJIEKYIIsIpHbIE 1 17.04

coenuHeHus"
118 | O6mwmii TIaH CTPOCHUS HYKJICOTHIOB. 1 18.04
119 | [luppod. 1 18.04
120 | [TupuguH. 1 23.04
121 | HyknenHOBbBIE KUCIOTHI 1 24.04
122 | 'erHas MHXEHEPHS M OMOTEXHOJIOTHS. 1 25.04
123 | IloBropenue. IIpenenpHble yriieBogopoabl 1 25.04
124 | IToBropenue. XMMUYECKUE CBOKWCTBA, IOJIYYECHHUE 1 2.05
125 | IloBropenue. HenpenenbHble yrieBogopoabl 1 2.05
126 | [ToBTOpeHue. ApoMaTH4YECKUE YIIIEBOAOPOBI 1 7.05
127 | IloBropenue. CnupTsl 1 8.05
128 | [loBTropenue. Anpaeruabl. KeToHsl 1 14.05
129 | IloBropenue. KapOoHOBBIE KHUCIOTHI 1 15.05
130 | IloBropenue. PemieHne 3a1a4 pa3HbIX THUIIOB. 1 16.05
131 | toroBasi KOHTpoOJIbHAs paboTa 1 1 16.05
132 | IloBTropenue. S¢pupsl 1 21.05
133 | [loBTOpeHue. YrieBoibl 1 22.05
134 g[e?;izgfgfﬂe. A3oTcozeprKaliie OpraHn4ecKue 1 93.05
135 | XuMus u SKOJIOTHS 1 23.05

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 135 7 6




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

No | HaumenoBanue yueOHOTO 000pYyI0BaHUS OtnenbHbIC
3aMeYaHus
Knuroneuarnasi npoxykums

1 Vueonuk «Xumus-10. I[Ipopunsaeiii ypoBersy». O.C. ['abpuensu, ©.H.
Mackaes, C.1O., Ilonomapes, B.U. Tepenun. JIpoda. 2010

2 I'abpuensu O.C. « HacronpHas kHura s yuureiasi». M. biuk u K,
2002r.

3 INabpuensu O.C. « KonrponbHblie u mpoBepouHbie paboThl. Xumus 10
kiaccey. M. [Ipoda. 2003r.

4 I'abpuensu O.C., Octpoymos W.I'., OctpoymoBa E.E. Opranunueckas
XMMHUS B TeCTaX, 3a1a4ax, ynpaxnenusx. 10 kmacc. poda. 2003r.

IMeyaTHbIe MOCOOUS

1 [Iepuoanueckas cucrema xumuueckux aneMeHToB .M. Menzaeneesa.

2 PacTBOpUMOCTB KHCIIOT, OCHOBAHHUM, COJICH.

3 DNEKTPOXUMHUYECKUHN DSl METAJIJIOB

4 Texnnka 0€30I1aCHOCTH B KAOMHETE XUMUH

JKPaHHO-3BYKOBbIe MOco0us (MOryT ObITH U B UG poBoii popme)

1 XuMus BOKpYr Hac

2 [IIxonbHBIA XUMUYECKHN dKCTIEpUMeEHT. Heoprannueckas xumus. XuMus
1 DJIIEKTPUYECKUHN TOK.

3 XUMHYECKHUE IJIEMEHTHI.

4 Xumust -9. DAEKTPOIUTUYECKAS TUCCOIUAIINS.

5 Buptyanenas mkona Kupuna u Medoaus. Ypoku Kupuina u
Medoaus. 8-9 knaccel

6 WHuTepakTHBHBIC TBOpUYECKHUE 3aaHUs. XUMUs 8-9

7 DNEeKTPOHHBIE YPOKH M TeCThl. XUMHUSA B 1IKOJE. BemecTsa n ux
TIPEBPAIICHHS.

8 DNEKTPOHHBIE YPOKHU U TECTbl. XMMHS B IIKOJIE. ATOM M MOJIEKYJa.

9 DIIEKTPOHHBIE YPOKH M TECTBI. XUMHUS B IIKOJE. BOgHBIE paCTBOPBL.

10 | DieKTpOHHBIE YPOKH U TECTHl. XUMHSI B IKOJIe. KHCITOTHI 1 OCHOBaHHSI.

11 | DnekTpoHHBIE YPOKH U TeCThl. XuMHsl B mkose. Comm.

12 | DnekTpoHHBIE YPOKH U TECThl. XUMHUSI B IIKOJIEe. MUHEpaIbHbIC
BEIIECTBA.

13 | DnekTpoHHBIE YPOKH U TECTHl. XUMHUS B IIKOJE. YTIEPO U €ro
COETMHEHUS. YTIIEBOJOPOJIBI.

14 | DnekTpoHHBIE YPOKH U TECThl. XuMHs B mkoe. [IpousBoaHbIe
YTJI€BOIOPOJOB.

15 | DnekTpoHHBIE YPOKH U TECThl. XUMHs B IKosIe. CIOKHBIE XUMHUYECKHE
COCJIMHECHMS B TOBCEAHEBHOM YKM3HHU.

16 | YuebHoe anexkTpoHHOE 0O00opynoBanue. Xumus (8-11 kmacc).




Bupryansnas nabopaTtopus.

17 | OtkpsbiTas xumus.

18 | OGpazoBarenbHas kKoiiekiusa. Camoyunrens «Xumus g Becex — XXI»
Pemenne 3anau.

19 | Xumus ms Bcex XXI. XuMu4eckre ombITh CO B3pbIBaMH U 0€3.

20 | IIpoceemenue. Xumus. MyabTUMEeTUIHOE yaeOHOE TTOCOOME HOBOTO
obpasna. 8 kiacc (2 qucka)

21 | Ypoxku xumun Kupumia u Medoaus. 8-9 kimacc Heoprannyeckas Xxumus.

22 | Obpa3oBarenbHas KoJUieKIus. Xumus. bazoBsiii kypc. 8-9 kimacc

23 | [IpocBemenue. Xumus. MynbtumenuiiHoe yaeOHOE TOCOOHE HOBOTO
oOpasna. 9 kiacc

24 | IIpoBepsb cebs1. Xumust. [10MHBIN WITIOCTPUPOBAHHBIN KYypC.

25 | bubnuoTeka 3IeKTPOHHBIX HATJISAIHBIX TocoOuid. Xumus (8-11 kiacc)

26 | InpakTuyeckuii U pa3naTodnblii MaTepuan. Xumus. 10-11 kimaccel. B
MIOMOIIb YYHUTEIIO.

27 | Oprannueckas xumus. 10-11 kmacc

28 | Opranmueckas xumust 10-11 kiaccsl. O6pa3oBaTenbHas KOJUICKIHUS.

29 | Ypoxu xumun Kupumna u Medoaus. 10-11 knace Opranndeckast XUMHUSL.

30 | Xumus obmras u Heopranuveckas 10-11 kimace

31 | 1C:Penerutop. Xumus.

32 | DK3aMeH 10 XUMUHU

33 | HoBblit yueOnbIii ron. Xumus. Jlydmre yueOHUKY O HIKOJIBHOMY KypCy.

34 | Xumus + Bapuantsl EI'D. 2006

35 | Penerurop mo xumun Kupumra u Medonus. Bepecus 3.0

36 | Penerurop no xumuu Kupunna u Medonus.

37 | ITomHbIi MyIbTUMEIUHHBINA KypC XUMHHU 1 BCE ONBITHl HEOPraHUYECKON
XUMUH.

38 | Xumus. [TonHbril urocTpupoBanHsbIil kKypc. [IpoBepb cebst.

39 | [IpodumnbHoe 0OyueHwe. XuMus JIs1 TYMaHUTapUeB. DIIEKTUBHBINA KypC.

40 | IlpodunpHOE 0OyUeHHE. DICKTHBHBIC KYPChl. XUMHUSI.

Texnn4yeckue cpencrsa od0yuenus (cpeacrsa UKT)

1 TeneBuzop

2 Buneomaraurodon

3 Kommsrotep:

4 Mounutop

5 CucremHbIii 6J10K

6 ITpoekTop

7 IIpunTtep

8 WHTepakTUBHAs JOCKa

9 BecripoBoHOI TIIaHIIIET

10 | Beb-xamepa

Y4eOHO-IpaKTH4YECKOe U Y1eOHO-/1a00paTOpHOe 000py/I0BaHHe

Komnexmus «Habop XuMHUECKUX JIEMEHTOB B aMITyJIax»

2 Ha6op «Opranuka-o0opyaoBaHue A IEMOHCTPAIIMOHHBIX OITBITOBY




Ha6op «Heopranuka»

SN

HabGop mocyibl 1 XUMHUYECKHX TPUHAICKHOCTEH

HartypaJjbHble 00beKTbI

UyryH u crainp

[IIxana TBepOCTH

Ha60p XUMHYCCKUX JJICMCHTOB B aMITyJjIaXx.

Habop XMMHUYECKHX 3JIEMEHTOB B aMITyJIaX.

Bosokna

O O | W[ N

CTeKIIO U M34EeIHs U3 CTEKJIa

IIpubopsl u 000pya0BaHME

-

Komruiext Mojenei aToMoB A1t cocTaBieHust Mmojiekyn (1)

JIOTOK ¢ TIOCYI0M ¥ IPUHAUICKHOCTSIMHU JJIs1 pA0OTHI C MaJIbIM
KOJINYECTBOM BEIICCTB (15 mr)

HaGop «Heopranuka». O6opyaoBaHue sl JeMOHCTPALIOHHBIX OIBITOB
10 XMMHH. (1)

Ha6op «Opranukay». O0opynoBaHue Ajsl I€MOHCTPALMOHHBIX OMBITOB MO
xumun (1)

yHI/IBepCEUIBHHﬁ KOMIIJICKT JIsI ACMOHCTPAIIMOHHBIX OIILITOB 110 XUMHUH

(1)

HanmenoBanue yaeOHOTO 000pyHOBaHUS OtnenpHBIE
3aMEyaHus

KnuroneyaTHasi npoayxkuus

VYuebuuk «Xumusa-10. Ilpodunbneiii ypoenb». O.C. T'abpuensn, O.H.
Mackaes, C.10O., [Tonomapes, B.U. Tepeuun. Ipoda. 2010

Iadpuensn O.C. « Hacronphas kaura st yuurens». M. bank u K, 2002r.

I'adpuensn O.C. « KoHTpoibHbIe 1 TpoBepouHble paboThl. Xumus 10 Kiaccy.
M. JIpoda. 2003r.

I'abpuensn O.C., OctpoymoB U.I'., OctpoymoBa E.E. Oprannueckast xumus B
TecTax, 3a7auax, ynpaxuenusx. 10 kmacc. poda. 2003r.

ITeuaTHBIe MOCOOUSA

[Tepuonnueckas cucreMa xummuueckux snemeHTos [[.1. Menneneesa.

PacTBOpMMOCTB KMCIIOT, OCHOBaHUM, COJIEH.

DONEKTPOXUMUYECKHH P METAIIJIOB

Al WD

TexHuka Ge30I1aCHOCTY B KAOMHETE XUMUNA

JKpaHHO-3BYKOBbIE MOCcOOMs (MOryT ObITH 1 B HH(pPpOBOii dopme)

XuMus BOKpYT Hac

[IxosbHBIA XMMHYECKUH dKcIEpUMEHT. Heopranudeckass Xumusl. XUMHUSL U
BJIEKTPUUECKUHN TOK.

XUMUYECKUEe dJICMEHTEL.

Xumus -9. AeKTPOIUTHYECKAS JUCCOLIUALINS.

Buprtyanbsnas mkona Kupwiia u Medoaus. Ypoku Kupuina u Medonus. 8-9
KJIaCChI

WnTepakTHBHBIE TBOpUECKHE 3aAaHus. Xumus 8-9

DONeKTpOHHBIE YPOKH M TECTHL. XUMHUS B IIIKOJIE. BemecTBa u X MpeBpaIieHus.




DNeKTPOHHBIE YPOKH U TECTHL. XUMHUS B IIIKOJIE. ATOM U MOJIEKYJIa.

9 OJEeKTPOHHBIC YPOKH U TECThl. XUMHUSI B IIKOJIE. BogHbIe pacTBOPBHI.

10 | DneKkTpoHHBIE YPOKH U TECTHl. XUMHS B IIKOJIE. KHCIOTE M OCHOBaHUSI.

11 | DnekTpoHHBIE YPOKHU M TeCTHl. XuMHA B mKoje. Com.

12 | DnexkTpoHHBIE YPOKH M TECTHI. XHMHUS B IIKOJIe. MUHEpaIbHBIC BEIIECTBA.

13 | DneKkTpoHHBIE YPOKH U TECTHl. XUMHS B IIKOJIE. YTIEPO] U €T0 COCTMHEHHUSL.
YTrineBoaoposl.

14 | DnexkTpoHHBIE YPOKHU M TECTHl. XUMHSA B MIKoJe. [Ipon3BogHbIE YTIIEBOIOPOIOB.

15 | DneKkTpoHHBIE YPOKHU M TECTHI. XUMHUSA B IKoJe. CIOKHBIE XUMUIECKIE
COEAMHEHHS B TIOBCETHEBHOM KH3HH.

16 | YuebHoe snexTpoHHOE 00opyaoBanue. Xumus (8-11 kmacc). BuptyansHast
J1a00paTOPHS.

17 | OTkphITast XUMHSL.

18 | O6pazoBatenbHas koyutekuusi. CamoyunTens «Xumus ajst Becex — XXI»
Pemenue 3agau.

19 | Xumusa misa Bcex XXI. XuMudeckre OmbITH CO B3pBIBAMHA U 0€3.

20 | [Ipoceemenne. Xumus. MynbTUMequiHOE ydyeOHOE Tocodre HoBoro oopasia. 8
kiace (2 mucka)

21 | Ypoxu xumuu Kuprina n Medonus. 8-9 knmacc Heopraamueckast xumusi.

22 | Obpa3zoBarenpHas Kouteknus. Xumust. ba3oserii kype. 8-9 kmacc

23 | [Ipoceemenne. Xumust. MynbTUMeIuiiHOE Y4eOHOE MOcOOME HOBOTO 0Opasia.
9 knacc

24 | Ilposepsb cebst. Xumusi. [1omHBIH HILTIOCTPUPOBAHHBINA KypC.

25 | bubnmoreka 3MeKTPOHHBIX HAarsAHBIX TocoOuit. Xumus (8-11 kmacc)

26 | dupakTryecKuii M pa3aaTodynblii Mmatepuai. Xumus. 10-11 knacesl. B momornip
YUUTEIIO.

27 | Opranngeckas xumus. 10-11 xmacc

28 | Oprannveckas xumust 10-11 knaccel. O6pa3oBaTebHas KOJUISKITHUSL.

29 | Ypoxu xumun Kupmia u Medoaus. 10-11 kimacc Opranndeckast Xumusl.

30 Xwumus obmmas u Heopranmdeckas 10-11 kimace

31 | 1C:Penerurop. Xumusi.

32 | Dk3aMeH [0 XUMUH

33 | HoBerit yueOHsii roa. Xumust. Jlyumnime y4eOHHKH 1O IKOJIBHOMY KYpCY.

34 | Xumus + Bapuantel EI'D. 2006

35 | Penerurop mo xumuu Kupuuia u Medoaus. Bepcust 3.0

36 | Penerurop mo xumuu Kupuuia u Medoaus.

37 | lonHblil MynTbTUMEANHHBIN KYpPC XUMHUH + BCE ONBITHl HEOPTAHMUECKON XUMHUH.

38 | Xumus. IlonHelii mwnmoctpupoBaHHblid Kype. [IpoBeps ceost.

39 | [IpodunsHOE 0OyueHMe. XUMUS [ TYMaHUTapUeB. JIEKTUBHBIN KypC.

40 | IIpo¢unbHoe 0OyuyeHue. DIEKTUBHBIE KyPChl. X UMHSL.

Texunueckue cpeacrsa o0yuenus (cpeacrsa UKT)

1 TeneBuzop

2 Buneomarautodon

3 KommnbroTep:

4 Mounurop




CucreMHBIN 010K

IIpoekTop

ITpunTep

HNutepakTuBHas J0CKa

O 00| N OO U1

becnipoBoaHoO mutanHiieT

Beb6-kamepa

Y4eOHO-paKkTHYECKOe U y4eOHO-1a00paTOpHOE 000pyI0BaHME

Konnekmus <<Ha60p XUMHUYCCKUX DJIEMEHTOB B aMITyJIaxX»

Hab6op «Oprannka-o6opyaoBaHue AJsi JEMOHCTPAIIHOHHBIX OTIBITOBY

Ha6op «Heopranmka»

Bl W DN

Ha6op MoCyAbl 1 XUMHNYCCKUX HpHHaI[J'IC)KHOCTeﬁ

HarypanbHble 00beKTBI

YyryH u cranb

[lIxana TBepaoCTH

Habop XxuMHUeCKUX 3JIeMEHTOB B aMITyJax.

Habop XxuMHUeCKUX 3JIeMEHTOB B aMITyJIax.

Bomnokna

| O | W N|

CTexio 1 U3enus U3 CTeKIa

IIpubops! 1 o0opynoBanue

[

KommuiekT Mopeneit aToMoB 1i1s coctaBieHust Mojekyn (1)

JloTok ¢ mocynoi 1 NpuHaUICKHOCTAMH VI PadOTHI C MaJIbIM KOJIMYECTBOM
BEILIECTB (15 )

Ha6op «Heopranukay. O60opyaoBaHue sl JEMOHCTPAIIMOHHBIX OIMBITOB 10
XVMHH. (1)

Habop «Opranukay. O0opynoBaHue 1Jisi IEMOHCTPALIMOHHBIX OIBITOB 10
xumun (1)

YHuBepcaabHbIA KOMIUIEKT YISl IEMOHCTPALMOHHBIX OIBITOB 10 XUMUHU (1
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