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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHMN K pe3ylnbTaTaM OCBOEHHs (erepaibHOM  00pa3oBaTEIbLHON
nporpamMmbl cpeanero obmero obpazoanusa(®@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Kouuenmuum npenonaBanus
yuebHoro mpeamera «XuMmHs» B 00pazoBaTelbHBIX opranusanusx Poccuiickoit @enepainui,
peaNM3yIOIIUX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, TPOMUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOMIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TaKKe JUIS MPOJOJDKCHHST OOydeHHWs B OpraHU3alusx NpodecCHoHaTbLHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS SIBIISICTCS OJJHOU U3 MPUOPUTETHBIX JUCIHILTUH.

B mporpamMe mno XMMHUM Ha3HAu€HHE TMpeAMETa «XHUMHUS» TOJy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBHMU C OCHOBomojaratomumu nonoxenusimu OGIOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUsI, Pe3yIbTaTOB 00yYeHHs U TPeOOBaHHI K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIOTCS CJCAYIOIIUE BBIMOJHIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ uHPOPMANMOHHO-METOIMYECKAs, pealn3anusi KOTOpPOH oOecreynBaeT MOJyYCHUE
MPEJICTAaBICHUS O LEJsIX, COJep:KaHuHU, oOmIeil cTpaTterud oOy4deHHs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npoduns;

® OpraHu3alMOHHO-TUIAHUPYIOMIAS, KOoTOpast peaycCMaTpUBAET onpeJieeHue:
MPUHIIMIIOB  CTPYKTYPUPOBAHHUS M  TOCIEAOBATEIIBHOCTH HW3y4YEHHUs y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; TOJIXO0JI0B K
(GbOpMHUPOBAHUIO COAEPKATENHHOM OCHOBBI KOHTPOJISI U OIICHKH OOpa30BaTeIbHBIX
TOCTHKEHUI 00ydJarolmuxcsi B paMKaX HMTOTOBOM artectanuu B (QopMme eAHHOTO
rOCYJapCTBEHHOTO dK3aMeHa MO0 XUMHUH.

[Iporpamma 11t yriyOJI€HHOTO U3yUYEHUSI XUMUH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COACpKAHHE, 0053aTeNbHOE [Tl U3YUECHUS
B paMKax OTIEIbHBIX  mnpoduiaei, NpeaycMaTpuBaeT  pachpelneiieHne u
CTPYKTYpUPOBAaHHE €r0 IO KJIaccaM, OCHOBHBIM COJEpKATENbHBIM JTHUHUSIM/pa3ienam
Kypca;

e 1a€T MpUMEpPHOE pacmpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIYEMOTO ISl U3YICHUS
OTJICTHHBIX TEM;

e MpeasaraeT MPUMEPHYIO MOCIEAOBATEeNbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX M MEXTPEIMETHBIX CBSI3CH;

e 1aéT METOAMYECKYI0 HHTEpIpEeTaluio Leled W 3aJad HU3y4deHus IMpeaMera Ha
yIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHETO
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOGHHUSI OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMbI CpelHero obmero oOpa3zoBaHUS



(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAKKE C Yy4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYaloOIErocsi IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
IIPEEeMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero ooOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIONICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUH C HAIPaBICHUEM
KOHKPETHOTO Mpoduisi 00ydeHHUS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM IMOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMHUS» OPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha paclIMpeHue u
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIMIETO MOTYYEHUS
XUMHUYECKOTO 00pa30BaHus B OpraHu3anusax mpodeccruonanbHoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAIILHOTO Pa3BUTHSI 00yUarOLIUXCs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOIIHUX  MEXIUCUUIITMHAPHBIM,
HaJIIPEeIMETHBIN XapaKTep.

CocrapmnsitomiuMu  nipeaMeTa «XUMHS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEp)KaHUs 3TUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yriay0nE€HHOrO ypOBHEH U3yUeHUs IpeaMeTa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONPENCIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbluii  00BEM
(dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAHMH O XMMHUYECKUX DJIEMEHTaxX |
CBOWCTBaX MX COEJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPEJCTABICHUNA O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoandeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKH 3pPEHHS] SHEPreTHUECKUX H3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3pEHUS MexaHu3MoB e€ oOpazoBaHus. M3ydeHue THUMOB peakuil JOMOJIHSETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIU3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMuYeckodl XMMHMHM IpPU PACCMOTPEHHUU pPEaKLMOHHON



CITOCOOHOCTH COEIUMHEHUHN yEIsIeTCs 0c000€ BHUMAaHUE BOMPOcaM 00 AIEKTPOHHBIX A dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIYOIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHHH K o0Iel cucTeMe MpeIMeTHBIX 3HaHUM) OKa3bIBalOT BIUSHUE CMEXKHBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUHM TpeAMeTa s KJIacCOB XHUMHKO-(H3UUECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTHI YYeOHOTO MaTrepuaia 1mo oOmei XUuMHuu.
[Ipy u3yueHum mnpenMera B JaHHOM cly4yae akLEHT OylIeT cieilaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W OSHEPrHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUH BEILIECTB U JIPYTrOE€.
B 10 e Bpems B coaep:kaHUU MpeaIMeTa Ui KIacCOB XMMHUKO-OHOJI0TrHYeCKOro mpodus
OoJbIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTB JJ1s1 00Jiee 00CTOSITENILHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aluy KJIETKU Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOMAT, K NPHUMEPY, TAaKUE CTPYKTYpPHbIC
KOMIIOHEHTBI, KaK JMMU/bL, OEJKH, YTJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAX NpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHHUS CYLIHOCTH MIPOLIECCOB (POTOCUHTE3A, bIXaHUS, TUILEBAPEHHUS.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUM U3yueHUe peameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C YUeOHBIMHU
peAMETaMH, BXOISAIIMMHU B COCTaB MPEAMETHBIX obJacTel «EcTecTBeHHO-HAYyYHBIE MPEIMETHI»,
«MaremaTtuka u uHpopMmaTHKa» u «Pycckuil A3bIK U IUTEpPATYpay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHM Kak 00J1acTH
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITETbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PerieHue 3Toil 3aiaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIICHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beaylell ponu B 00ecledYeHUH YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA: B PEILICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYecKod W NHIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH paloHaIbHOIO MPUPOIOTIONB30BAHUS, B (hopMupoBaHUH
MHUPOBO33pEHUS U 00IIEH KyJIbTypbl YEJIOBEKa, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHONIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUYECKOM COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOW KAapTUHBI MHUpA: (PyHIAMEHTAIBHBIX TIOHSTHI, 3aKOHOB |
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKHIX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX cHCTeMaX, 00 00IIuX
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTU
CUCTEMHBIX XMUMHYECKHX 3HAHWM Ui OOBSCHEHHUS KIIOYEBBIX HUAEH U mpobiem



COBPEMEHHOM XUMHUU, A7 OOBSCHEHHS M MPOTHO3UPOBAHMS SIBICHHUNA, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30MacHOCTH MOCEACTBUI OBITOBOM W MPOU3BOJICTBEHHOU JEATEIHLHOCTH YEJIOBEKa,
CBA3aHHOM C XHMMHMYECKUM TIPOU3BOJACTBOM, HCIIONIb30BAHHUEM U IepepadoTKOn
BELIECTB;

e yrayOJeHHe MpeJICTaBICHUM O Hay4yHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABIICHUN, MMEIOIIMX MECTO B MPUPOJE, B NPAKTHUUECKON JAESITENbHOCTH H
MOBCE/IHEBHOM JKHU3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro 00IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yriay0iIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TaKue 1eNI U 33/1a4H, KaK:

e BocluTaHUE YOEXKIAEHHOCTHM B IIO3HABAEMOCTH SBJICHUM MPUPOABI, YBAXKEHUS K
MPOLIECCY TBOPUYECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMHM K OOYYEHHIO M MO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEN;

® pa3BUTHE [O3HABATEIIbHBIX HWHTEPECOB, MHTEJUICEKTYAIbHBIX U  TBOPYECKHUX
CHoCcOOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHON
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e (opMupoBaHME YMEHUIl M HaBBIKOB pa3yMHOr0 IPHPOJOINOJIB30BaHMS, pPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJNE3HOU
DKOJIOTUYECKOH JESATEIBHOCTH.

OO11ee yuCIO YacoB, MPEIYCMOTPEHHBIX JJI U3YyYEHHMs XUMHM Ha YIIIyOJCHHOM YpPOBHE

cpenHero odmiero oopazosanus, coctapiuseT 102 gaca B 10 kiacce (3 yaca B HE/IETIO).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenmMeT ¥ 3HaUeHHE OpPraHUYECKONM XWMHH, NPEJACTaBICHHE O MHOroo0Opasuu
OPraHUYEeCKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XUMUYecKasl CBsI3b B OPraHMYECKUX COECIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJEHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekpbIBaHUs aTOMHBIX opOuTaiel, - u
n-cBs3u. OnuHapHasi, ABOMHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MoOJEKyJax
oprannveckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajnuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss cTpoeHuss opraHudeckux coennHeHnid A.M. byriepoBa u coBpeMEHHbIE
MPEJICTaBJICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOCHHUS OPraHUYECKUX COEIMHEHUN.
MonekynsipHble M CTPYKTypHble (Qopmynbl. CTpyKTypHbIE (DOPMYIBl Pa3IUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl un3oMepum: CTpyKTypHad,



MPOCTPAHCTBEHHAs. JEKTpPOHHBbIE H(PQEKThl B MOJEKYJIaX OPraHUYECKUX COEIWHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKTHI).

[IpencraBienue o Ki1accu(puKauy opranndeckux BemecTs. [loHsTHe 0 GYyHKIMOHATHLHON
rpynne. I'omonorus. ['omonorudeckue psansl. CucremaTrueckas HOMEHKIIATypa OpraHUYeCKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUSI OTACIBHBIX TIPEICTABUTEIICH.

OcobenHoctn W Kimaccu(uKanus — OpraHMYecKux  peakuumid.  OKHCITUTENTBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH B OPTaHUYECKON XUMUHU.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHM4ecKuX BEUIECTB W MaTepualaMHd Ha UX OCHOBE, OMBITHI [0 MPEBPALLECHUIO
OpraHMYeCKHUX BEIIECTB MpU HarpeBaHuu (IUIaBieHUe, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

YraeBogopoabl.

Anxkanbl. ['omonorndeckuil psig ainkaHoB, oOmias (opmysa, HOMEHKIIATypa U U30MEpHsL.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKaHOB, Sp3-m6p1/1m/13aum ATOMHBIX
opOuTasneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XVMHYECKHE CBOWCTBA AlKAHOB: PEaKLUU 3aMEIICHHs], N30MEPHU3AIIH, JErUIPUPOBAHMUS,
HUKIU3alliy, THPONU3a, KpekuHra, ropeHus. [IperncraBienne o MexaHM3Me peakuui
paZuKaIbHOTO 3aMETICHHS.

Haxoxnenne B npupoae. CriocoObI osTydeHns U IPUMEHEHUE aJTKaHOB.

[uknoankanel. O0miast popmysa, HOMeHKIaTypa u usoMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LMKIIOMEHTaH,
[IUKJIOT€KCaH ) NUKI0aTKaHOB. CIIOCOOBI MOTYYEeHUs M IPUMEHEHNE UKIIOAIKAHOB.

Ankensl. ['oMOJIOTHYECKHUH psill alIKeHOB, 00mas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN AalIKeHOB, Sp’-rubpuaN3aLUs ATOMHBIX OpOMTAlICH
yriaepoaa, - u m-cBsizu. CTpYKTypHas U reoMmeTpuieckas (Iuc-Tpanc-) nzomepus. Ousndeckue
CBOIWCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHBIE peakiiy Ha ABOWHYIO CBsi3b. CIIOCOOBI MOTYYSHHs U IPUMEHEHHE AIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
kymynupoeartvle). (OCOOEHHOCTH  DSJEKTPOHHOTO CTPOCHHS M XUMHUYECKUX  CBOMCTB
conpsnKEHHBIX JUeHoB, 1,2- u 1,4-npucoenuaenne. [lomumepu3anusi CONpsHKEHHBIX JTHCHOB.
CniocoObI MoTy4eHUs ¥ TPUMEHEHNE aJIKaIueHOB.

Anxunbl. 'oMoJOTHYeCKHi psii amkKUHOB, o0mas GopMmyna, HOMEHKIATypa U U30MEpPHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ANNS aTOMHBIX
opOutaneit yriepojga. dusmyeckre CBOMCTBA aTKHMHOB. XHWMHUUYECKHE CBOWCTBA: PEAKIIUU
NPUCOSANHEHUS, JUMEPHU3allid U TPUMEPHU3alliu, OKUCIeHHs. KUCIOoTHRIE CBOICTBA aJIKWHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakIMK Ha TPOHHYIO CBs3b. CrOCOOBI
MOJTYYEHUS ¥ TIPUMEHEHUE aJTKHHOB.

Apomartuyeckue yrieBogopo/bl (apeHsl). 'omonornueckuii psja apeHos, obmas Gopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJbl OeH3o01a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOMCTBa OEH30Jla M €ro roMOJIOTOB: PEaKLUU
3aMelieHus] B OCH30JIbHOM KOJbIE U YIJIEBOJAOPOJIHOM pajauKaie, peaklHH MPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpeacraBienue o0 OpueHTHPYIOIMIEM NEHCTBUU 3aMECTUTENEH
B OCH30JFHOM KOJIbIIE Ha MpPUMEpE aJKUIBHBIX PAJAUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOMH,
aMUHO- U HHUTPOTPYNIBI, aTOMOB raioreHoB. OCOOCHHOCTH XMMHUYECKHUX CBONCTB CTHUpOJA.



[Tonmumepuszamuss  ctupona. CrnocoObl  MOMy4YeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJI€BOIOPOOB.

[Mpuponnstii ra3. [lonmyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHH, KaTaTUTUUYCCKU), pUGOpMHUHT, mupoin3. [IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHUE B MPOMBILIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3amemnieHus
rajloreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIy, LHUAHOTPYIIy, amuHOrpymmy. JlelicTtBue Ha
rajoreHNnpoOn3BOIHBIE BOJHOIO W CIHMPTOBOrO  pacTBopa WENouM. Bzaumopaeincrsue
JUTaJIOTEHAIIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHuYecKUX COEAUHEHMSIX.
Hcnonp30BaHrEe TajlOTEHIIPOM3BOJHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4EHHUS BELIECTB M MX IpPEBpallleHUu: H3y4YeHUE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEAKIMi
YIJIEBOIOPOAOB Pa3MYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE alleTHJIeHA C AaMMHAYyHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApyX)EHUE YIiepojia U BOJAOpPOJa B OPraHUYECKHX BEIECTBAX,
NOJydeHHE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «HedpTp» m
«Yromp», ¢ oOpa3namMu IJIacTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OonHOATOMHBIE CcHUpPThl. CTpoeHHE MOJeKysl (Ha MpUMEpe METaHojla U
sta”ona). ['omonornueckuit psa, odmas hopmMyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
®u3nyecKkue CBOWCTBA MPEACNbHBIX OJHOATOMHBIX CHOUPTOB. BOAOpOIHBIE CBSI3U MEXKAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWH 3aMEeLIeHMs, Jerujparaiu,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPraHUYECKUMHU U HEOPraHUYECKUMHU KucinoTtamu. KauecTBeHHast
peakuusi Ha OJIHOATOMHbIE CHUPTHI. [[eficTBHE 3TaHOJIa M METaHOJa Ha OPraHU3M YeJIOBEKa.
CniocoObI Moy4eHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOIb W TINHIEpUH. DPU3NUecKre W XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHasl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienue o MexaHu3sMe
peakiuit HykiaeopiIbHOro 3aMmenieHus. JlelicTBiue Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJNEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢enon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMydeHHUs] W TpUMEHEHHEe ¢eHoa.
®enondopManbaeruaHas cCMoa.

KapOoHunbHBIE COETUHEHUS — QIbJIErHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIeruoB M KETOHOB, oOmias ¢opmyina,
M30MEpPUSI M HOMEHKJarypa. PU3WYEeCKue CBOMCTBA albJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJbJIETUJOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCIEHUE aIbIEeTUJIOB,
KaueCTBEHHBIE peakIMu Ha anmpieruapl. CrmocoObl MOMyYeHUs W MPUMEHEHHE albJCTHAO0B U
KETOHOB.



OnHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMeHkiarypa. DPHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKaAlUU, PEaKIUU C
y4acTUEM YIJIEBOJOPOAHOrO pagukaiga. OCoOOEHHOCTH CBOWMCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HENPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, IMAJbMUTUHOBAS, OJICUHOBAS, JUHONE8As, JAUHONEH08as KHUCIOThl. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upsl. 'omonornueckuii psa, obmas Ghopmyina, ©30Mepus ¥ HOMEHKJIATypa.
®u3nyecKkue 1 XUMHYECKUE CBOMCTBA: THAPOIN3 B KUCJION U IIEJIOYHOU Cpee.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KHUCIOH U
meno49Hoi cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX OCTATKH HEMPEICTbHBIX JKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AH- H
noJjucaxapuapl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pubo3a, Je30KCHpruO03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: pPEaKIMM C YYacTUEeM CHUPTOBBIX U  aiNpJACTUAHOW TIpyMN, CIUPTOBOE U
MOJIOUHOKHKCIOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€ 3HAUCHHUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuipl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaroue U
HEBOCCTaHaBIUBAIOLMe Aucaxapuibpl. ['maponus nucaxapujoB. Haxoxxnenue B mpuponae u
npuMmenenue. [lonucaxapuapl: Kpaxmal, TIMKOTeH M Ieioio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeuIoio3pl. (Pusnueckue CBOMCTBA Kpaxmajga M ILEJUIHOJIO03bI.
XHWMHUYECKUE CBOMCTBA KpaxMajla: TMAPOJIN3, KAUYECTBEHHAs pPEaklUs C MOJOM. XHWMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTy4eHHE 3(PUPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKCIEpUMEHTAJIBHBIE METOJBl M3YUEHHUS BEIIECTB U HUX IPEBPALIEHUI: PaCTBOPUMOCTH
pPa3IUYHBIX CHOUPTOB B BOJE, B3aUMOJCHCTBHE ATaHOJa C HATPUEM, OKHUCIEHHE ASTHIIOBOTO
cnupTa B ajJbJETU] Ha pacKaJI€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHWE 3THUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusi (BO3MOXHO HMCIOJIb30BaHHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruagpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pactBopa TIoK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmajnaa ¢ HOJOM, PEIICHUE
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KUCIoThl. CI0XKHbIE
3pUPBD».

A3oTcoaepxainiye oprauuieckne coeinHeHusl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
annpaTUUecKue U apoMaTUYeCcKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTpOCHUE MOJIEKYI,
obmas (opmyna, U3oMepusi, HOMEHKJIATypa U (pu3nuecKkue CBOMCTBA. XMMHUYECKOE CBOMCTBa
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.

AHNIMH — IpeICTaBUTENIb AMUHOB apoMaTnyeckoro psaa. CTpoeHue aHwinHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjekyjie aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.



KauectBennsle peakuuu Ha aHWIMH. CrnocoObl MOJMY4YeHHS U TpPUMEHEHHE anu(aTHUYeCKUX
amMuHOB. [losyuenune aHwIMHA U3 HUTPOOEH301a.

Amunokucinotrel. Homenknatypa wu  u3zomepus. OrthenbHble NOPEICTABUTENU  O-
aMUHOKMCIIOT: TJIMUWH, aJlaHuH. PU3NYecKrue CBOMCTBA aMUHOKMCIIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OPraHWYEeCKUX COCAMHEHUN, peakius MOJUKOHACHCAIUH,
oOpa3oBaHMe NENTHAHOM CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
HENTUI0B.

benku kak npupoansle nonumepsl. llepBuunas, BTOpUYHAs W TPETHUYHAsl CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JIEHATYypallus, KaueCTBEHHbIE peaklUd Ha
OeKHU.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOPEHHE
0enKkoB B BOJIe, JeHATypalus OETKOB MPU HarpeBaHUU, I[BETHbIC PEaKIMU Ha OENKH, pelleHue
SKCHEPUMEHTAIBHBIX 3aa4 MO TeMaM «A30TCOAEp)KALIME OPraHWYECKHE COCIUHEHHUS» U
«Pacro3HaBaHue OPraHMYeCKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHMI: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALMU, CpPEAHss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIHs U MTOJIMKOHCHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, IIOJIMIIPOIUJIEH,
MOJIMBUHUIXJIOPU/, MOJIMCTUPOJI, MOJIMMETUIIMETAKPUIIAT, MOJINKapOOHATHI,
nonudTHIeHTepedTanar). YTunuzanus u nepepadoTka MiacTHKa.

OnacToMepbl: HaTypalbHbIH  KaydyK, CHUHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHHUs  (TedyoH, KeBiap, SJIEKTPOIPOBOAISIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

DKCIEepUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB U UX NPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3lilaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIJaCTMAacC, Kay4dyyKOB, pEIICHUE
AKCIIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «Pacno3HaBaHueE MJIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxnenue MonekyasipHoi GopMysbl OPraHU4eCKOro COSIMHEHHS IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKIEHHWE MOJIEKYJSPHOIN (hopMysbl OpraHUYECcKOro
COeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BeIllecTBa (Macce,
00BEMY) MPOJYKTOB peaKlUU /MM UCXOIHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOUM (OpMYJIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBONCTB MJIHM CIIOCOOOB MOJYYEHHS,
OIIpEEIIEHNUE JI0JIM BBIXOZA TPOYKTa PEAKLIUU OT TEOPETUUYECKH BO3MOMXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSATUMN, TPUHSATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHE, HAy4YHBIH (akT, TMIOTEe3a, TEeopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, M3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKHIl
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIecTBa, (PH3UUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUs1, CKOPOCTb, SHEPTHsI, Macca.

buonorus: kierka, opranusM, SKocuctema, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTbD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIE€BOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE UCKOMTAeMBbIE, TOTLIHUBO.

TexHonorus: NMUIIEBbIE MPOTYKThI, OCHOBBI PAIllMOHAIBLHOTO MUTAHUS, MOIOILIIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOTPAMMBLI 10 XUMHUU HA
YIJIYBJIIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS TpeAMeTa «XUMHS» Ha YPOBHE CpeAHero oO0miero obpa3zoBaHUA
BBIJICJICHBI CJICIYIONIME COCTABJISIONIME: OCO3HAHUE O0YYaIOMMMUCS POCCUMCKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIPEEICHHIO;
HAIUYUE MOTHUBAallMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOINECTBE MPaBWIAMA M HOPMAaMH TIOBEICHUS; HATHUYHC
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYpPHhI; CIIOCOOHOCTh CTABUTh LIEJIM U CTPOUTH KU3HECHHBIC
TUTaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHUYECKOUN JNEATEILHOCTH 00YUYaIONMUXCs B MPOIIECCe peaTn3aun
00pa3zoBaTenbHON AESTEIHHOCTH.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPakaioT CPOPMUPOBAHHOCTD
OTIbITa MO3HABATENBHON U MPAKTHUUYECKOM JesATENbHOCTH 00yUaIoUXcs B MPOIlecce peann3aiun
00pa30BaTeNbHON 1eATEeNbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHUS O0YYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHIUH XUMHUYECKHUX IKCIIEPHUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYCOHOU JeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUH;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHYECKOTO MPHUIIOKCHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT NIJIUTEIbHBIX HAOIIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B TIIOJYyYEHWH U TIOCIEAYIOIIEM aHalu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;



CIIOCOOHOCTH OLIEHUBAaTh CUTYyallud, CBS3aHHbIE C XWUMHUYECKUMH SBICHHUSAMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHE M IIOCTYNKM CBOMX TOBapuILEH C HO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI [TOCTYIIKOB;

4) popMHPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOr0 M 0Oe30macHoro olpas3a KHU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpaIleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
KHU3HH, B TPYJIOBOH JIEATEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHsS BPEAHBIX MNPUBBIUEK (YHOTPEOJIEHUS alIKOroJ,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pEIICHUH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIAYAIBHOW TpPAaeKTOPHUH OOpa3oBaHMS,
Oyaymeit nmpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 7K0JI0rHYecKOro BOCIIUTAHUS:

HKOJIOTHYECKH I1[eTIECO00Pa3HOT0 OTHOUICHHUSI K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS BOTIPOCOB
paLMOHATIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEMCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArONpHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeapHHUMAeMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTUYECKOH KYJIbTYphl, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATENBHOW, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HayKH U
00IIECTBEHHON PAKTHUKHY;

NOHMMaHHs CHEeNU(UKA XUMHH KaK HayKH, OCO3HaHHA e€ poiu B (OPMHPOBAHUHU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpE KaKk O €IMHCTBE MPHUPOJBl M YeNOBEKa, B MO3HAHMM HPUPOAHBIX 3aKOHOMEpPHOCTEH u
peLIeHrH TPOOIIEM COXpaHEHHS IPHPOTHOTO PABHOBECHS;



yOexKIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXHOH POJM B CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, B pEIICHUH III00aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
o0I11eCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHMSA CYIIHOCTH METOJIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIETIBIO TOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiiemM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

MHTEpeca K NO3HAHUIO, UCCIIE10BATEIbCKON JESITENIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIyYEHMIO HOBBIX 3HAaHMH IO XMMHUU B COOTBETCTBUHM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3MYHBIX chepax npodeccHoHaTHHON
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ynbTaThl OCBOEHHS NPOTrpaMMbl IO XMMUH Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe IS (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble IOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeLECTBO,
SHEPrus, SIBIEHUE, MpOLEecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHne, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JpYyTue);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHBIC,
peryisaTuBHbIE), oOecneunBaronie (opMHUpOBaHME (YHKLUMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBIE NEHCTBHSI B TIO3HABATEILHOW U
COLMAJIBHOW MPAKTHUKE.

MertanpeamMeTHble pe3yNabTaThl OTPAXKAlOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
MI03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIe YHHBEpPCAJIbHbIE yUeOHbIE AeiiCTBUSA

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNeNATh MEeNW MACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C TOCTABJICHHBIMH LIEISIMU;

UCMOJIb30BaTh TNPH OCBOCHUH 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACIATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHSTHS JJIs1 OOBSICHEHHSI OT/ICIBHBIX (PAKTOB U SIBIICHHIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEaKIIHA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;



CTPOMUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBACMBIX SIBJICHHUAX, (HOPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU PELHICHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJICIbHBIEC IMPENCTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMS BEILIECTB U XUMHUUYECKUX PEaKLU;

dopmynupoBaTh LETM U 3a7adyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YUYEHHYECKHX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJOM IIPOIIECCa, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAEsITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB pelIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB IT03HAHUS.

3) padora ¢ unpopmaumeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (POpMY MpeIcTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KadyeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((puU3nyYecKue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJITHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYK/Ia€MOM TeMbI B XOJIe aora U/uiu JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XMMHYECKOTO
HKCIIEPUMEHTA, NPAKTUUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3alu y4yeOHOro MpoekTa,  (HOpMyaHpoOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0/ OOCYXICHHI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:



CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii ITOPUTM JICUCTBUN TIPHU BHITIOJHEHHH YYEOHBIX M MCCIICOBATEIBCKUX 3a/ad,
BBIOMpAaTh Hanbosiee 23(h(HEKTUBHBIN CIOCOO UX PEIICHUS C YYETOM TOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKLUX;

OCYILIECTBIISITH CAMOKOHTPOJIb JACATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO XMMHUU Ha YIiyOJIEHHOM YpPOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUisl y4eOHOro mpeamMera
«XuMHS» HaydHbIC 3HAHUS, YMCHHS U CIOCOOBI JIEHCTBUU IO OCBOCHUIO, MHTEPIPETAIINH
peoOpa3oBaHUI0 3HAHMMA, BUJBI JESTEIHHOCTH 110 TOJYyYESHUIO HOBOTO 3HAHHS M MPUMCHECHHIO
3HAaHUW B PA3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXKe B peajbHBIX XU3HEHHBIX CUTYallUsX,
CBS3aHHBIX C XMUMHEW. B mporpamme mo XWMuU NpEAMETHBIE PE3yibTaThl MPEJICTABICHBI IO
roJiaM U3y4eHHsI.

10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs) OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHMH OPraHUYECKOM XHUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U € poM B 00ECTICUCHUH YCTOHYHMBOTO PAa3BUTHS YEIIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€3011aCHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JaHHM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHUKOB JHEPrUH, B OOECHEUYECHUU
paloHaIBHOTO MPUPOIONOIB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YeloBeKa, a TaKKe ODKOJOTMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINe
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOMTAIHM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aToMa, TMOPUAM3ALUsS aTOMHBIX
opOuTanel, WOH, MOJIEKyNla, BaJCHTHOCTh, JJIEKTPOOTPHIIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHas Macca, MOJIAPHBIA O0OO0BEM, YIJIEPOIHBIM CKEleT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHAas W TPOCTPAHCTBEHHAs (T€OMETpHUYECKas, ONTHYECKas),
MU30MEpBI, TOMOJIOTHUECKUH PsIll, TOMOJIOTH, YTJIEBOJOPOIbI, KHCIOPOA- U a30TCOJIEpIKAIIHEC
OpraHWYECKHUe COCIMHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIECKYJISPHBIE
COEMHEHUS; TeOpUH, 3aKoHbI (mepuoanueckuil 3akoH JI. M. MenneneeBa, Teopusi CTPOCHHS
oprannvecknx BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpPaHCHHMS W TIPEBPAICHHUSI DSHEPTUM TPH XUMHYECKHX pEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllle B OCHOBE MOHUMAHUS
OPUYMHHOCTHY U CHCTEMHOCTH XHMHYECKHX SIBJICHHH; TMpEACTAaBICHUS O MeEXaHH3Max
XUMHUYECKHX pEaKIuid, TEePMOJUHAMUYECCKMX M KHHETHYCCKUX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUs, O B3aWMHOM BJIMSIHUM aTOMOB W TPYIIII aTOMOB B MoOJIeKylax (MHIYKTUBHBIH U
Me3oMepHbIi 3 dekTr, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUss 0 CBOHCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON JIeATEIHHOCTH YEJIOBEKAa, OOIMMWX HAYYHBIX MPUHIUIAX XHMHYECKOTO
MPOM3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TIepepaboTKH HedTN);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUN, YCTaHABIUBATh
WX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOIIUE MOHSATHUS IIPU OMMCAHUU COCTaBa, CTPOSHUS U
CBOMCTB OPraHNYECKHUX COCTMHEHUI;



c(hOpMUPOBAHHOCTh YMEHUI:

UCIIO0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTraHUUYECKUX BELIECTB;

COCTaBJISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUil IMOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUWid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAaIlIEHHBIX HOHHBIX YPAaBHECHMIA;

U3rOTaBIMBATh MOJEIM MOJEKYJ OpraHMYeCKUX BEIIECTB Uil WIUTIOCTPAllUU  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MIPUHAIIC)KHOCTh U3YUYCHHBIX OPTraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarndeckoid HoMmeHkiarype (IUPAC) u npuBonuTh TpuBHAIBLHBIE HA3BaHUS
JUISL  OTAETBHBIX TPEJCTaBUTENIe OpPraHUYECKUX BELIECTB (STWJIEH, AaleTHJIeH, TOIYoll,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbIACTHA, aleTalbJeru/l, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CTEApHHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KHUCIOTHI, TIUIHH,
aJlaHWH, MaJIbT03a, GPYKTO3a, aHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS OMPEACNATh BHUA XUMHUYECKOW CBS3M B OPraHUYECKHX
COeMHEHUX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJOKEHHUS TEOPUH CTPOCHUS OPTaHUYECKHUX
BemectB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTENICH Pa3IMUHBIX KJIIACCOB OPTaHUYECKUX BEIECTB:
QJIKaHOB, LHUKIJIOAIKAHOB, AJIKCHOB, AJKAaJMEHOB, AIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOECTMHEHUH | aMUHOB, aMHHOKHUCIIOT, OETTKOB, YTIEBOAOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHMH YPaBHEHHSMH COOTBETCTBYIOIINX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIaThb HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHWH OT KPAaTHOCTH M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHHS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CIOCOObI €ro nepepaboTKH M MPAKTUYECKOe MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSITh OCHOBHBIE  ONEpAIlill  MBICITUTEIHHON
NEeSITeTbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTH3aIHI0, BBISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€l — 7151 U3y4YEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHATHIMU U
NPEICTAaBICHUSAMH JIPYTUX ©CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
MOHWMAaHHS CYIIHOCTH MaTepPHaJIbHOTO €IWHCTBA MHPA, MCIOJIH30BATh CHCTEMHBIE 3HAHUS TI0
OpPraHUYeCcKOi XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-

HAYYHYIO IPUPO.Y;



C(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraM u
YPaBHEHHUSIM XMMHUYECKUX PEaKIHil C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBL:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, aHAIU3UPOBATh U OLEHHUBATH C MO3HMLIUI
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOHM3BOJICTBEHHOM JAEATEIBHOCTH
YeJIOBEKa, CBS3aHHON C IepepalOTKOM BEIIECTB, HCIOJIb30BATh IOJNYYEHHBbIE 3HAHUA JUId
HPUHATHS TPAMOTHBIX pEIeHUH TPo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOAOPOAOB PA3JIMYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIUX OpPraHUYECKHX BEILECTB,
pelIeHHe OSKCIEPUMEHTAIbHBIX 3aJad [0 PACIHO3HABAHHUIO OPraHMYECKMX BELIECTB) C
coOnrofeHreM IMpaBwil  0e30mMacHOro oOpaleHusi C  BelleCTBAMU M JJAOOpPaTOpHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HMCCIECIOBAHUS, TMPEICTABIATh B Pa3iIu4yHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTb YMEHUIA:

coOIIO/IaTh TIPaBHJIA HKOJIOTHYECKU IIETIECOOOPa3HOTO MOBENEHHS B OBITY W TPYIOBOM
JESTEIbBHOCTH B IIEJIIX COXPAHEHUS CBOErO 370POBbs, OKPYXAloLled NpUpPOAHON cpenbl u
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOI'O JEHCTBMS Ha JKMBBIC OPraHM3Mbl ONpEAEIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAIN3UPOBATh  1€1€COO0PA3HOCTh  NPUMEHEHMsS]  OPraHMYeCKHMX  BEIIECTB B
HIPOMBIIIJICHHOCTH U B OBITY € TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IleJICHANpPaBICHHbIH MOUCK XHUMHYECKON
uH(pOpMallMy B pa3lIMYHBIX HMCTOYHUKAX (HayyHas W ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpopMalnio, nepepadarbiBaTh €€ U UCMOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOM y4eOHOM
3aJ1adueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
) [Ipeamer opraHM4ecKoi XUMHH. TeoPI/Z[ y . Bu6moreka LIOK
. CTPOCHHS OpraHu4Yeckux coenquHeHuit A. M.
P P s https://lesson.edu.ru/04/10
bytneposa
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, 5 bubnuotexa [JOK
' [IUKJIOAJIKAHbI https://lesson.edu.ru/04/10
HenpenenbHble yrneBogOpOIbl: aTKEHbI, bubnmnoreka [JOK
2.2 14 1
aJKaJIUeHb], AIKUHBI https://lesson.edu.ru/04/10
2.3 ApoMaTudeckue yrieBoJa0po sl (apeHsbl) 8 Bubmiorexa LIOK
' P YHICBOROPOAH Lap https://lesson.edu.ru/04/10
[IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB U MX bubnnoreka [JOK
2.4 4
nepepaboTKa https://lesson.edu.ru/04/10
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 Bu6miorexa LIOK
' P A yr HOPOA https://lesson.edu.ru/04/10
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyecKue coeIuHeHust
3.1 Cruptel. denon 11 1 bubnuorexa [JOK




https://lesson.edu.ru/04/10

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

b K
3.2 ketoHbl. KapOboHoBbie KucinoTsl. ClI0KHBIE 21 nbnmorexa L1O
https://lesson.edu.ru/04/10
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 % 9
[ICBOMRL https://lesson.edu.ru/04/10
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bu6mmoreka [IOK
4.1 A A .b 12
MITHBL AMIHOKHCIOTHL. HEIIH https://lesson.edu.ru/04/10
Htoro no pazneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
51 Bricokomorte € coenuHe 6 bubmorexa HOK
. BICOKOMOJICKYIISAPHBI HHCHUSA
yip s https://lesson.edu.ru/04/10
Htoro no pazneny 6
b K
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 Homoreka O

https://lesson.edu.ru/04/10




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoTsbI

[Ipenmer u 3HaYeHNE OPraHUYECKON XUMUH,
1 MPEACTABICHUE O MHOTOOOpa3uu OpraHUuYECKUX
COEIMHEHUU

DIIEKTPOHHOE CTPOEHUE aToMa yriiepoa (OCHOBHOE U

2 BO30YXIEHHOE COCTOSIHHSI). BasleHTHBIE BOZMOKHOCTH
aToma yriepoja
XUMHUECKasi CBSI3b B OPraHMUECKUX COETUHEHUSX.

3 MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW CBS3U, CIIOCOObI
pas3psbiBa CBs3€ei

Teopus cTpoeHUs] OpraHUYECKUX COeTMHEHU A. M.
byrneposa

Bubl m3oMepun: CTpyKTypHasi, IPOCTPAHCTBCHHAS.
5 DneKTpOoHHBIE YPHEKTH B MOJIEKYJIAX OPTaHUYECKUX
COEeTMHEHNN

[IpencraBnenue o KIacCHPUKAIUU H CUCTEMaTHIECKast
Homenkinarypa (IUPAC) oprannveckux BemecTs

7 Knaccudukanus peakuuii B opraHn4eckoi XuMuu

CucreMmarusanys 1 0000IeHNEe 3HAHUN IO TEME

AJKaHbBI: TOMOJIOTUYECKHUH psil, oO1mas Gpopmyia,
9 HOMEHKJIaTypa U U30MepUs, JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10 Ddusnyeckre 1 XUMUUECKHUE CBOIICTBA AJIKAHOB




Haxoxnenue ankanos B npupoze. CnocoObl MONy4eHus U

1 IPUMEHEHHE AJIKAaHOB
Huknoankansl: o0mIas popmysa, HOMEHKIATYpa U

12 U30MepHsl, 0COOEHHOCTH CTPOCHHS U XUMHUYECKUX CBOMCTB,
CIOCOOBI IIOJTYyYEHHUS U IPUMEHEHHE
Pemienue pacu€THbIX 3a7a4u Ha oNpeieeHne

13 MOJIEKYJISIPHOM (hOPMYJIbl OPraHUYECKOTO BELIECTBA IO
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B €70
coctaB. Cucremarusanus 1 0000IIeHUE 3HAHUIT 10 TeMe
AJIKeHbI: TOMOJIOTHYECKUH psil, 061mas popmyia,

14 HOMEHKJIaTypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Monekyn. CTpyKTypHas U LIUC-TpaHC-U30Mepus
AJIKEHOB

15 Puznyeckue 1 XMMUYECKHE CBOMCTBA alIKeHOB. 1IpaBuito
MapkOoBHHKOBa

16 CrniocoObl nony4eHus 1 NpUMEHEHNE aIKEHOB

17 [Tpaktnyeckas padora Ne 1 mo teme "[lonyuenue sTuieHa
Y U3y4YEeHHUE ero CBOMCTB"

18 Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieJIeHUE
MOJIEKYJISIPHOM (hOPMYJIIbI OPTaHUYECKOTO BELIECTBA

19 AnKagueHsl: ConpsKEHHbIE, U30JUPOBAHHBIE,
KyMynupoBaHHble. OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX TUECHOB

21 CrniocoOblI nostydeHus U NpUMEHEHUE aJIKaIueHOB
AJIKMHBI: TOMOJIOTUYECKUH psJ, o0mast popmyia,

22 HOMEHKJIATypa, 3JIEKTPOHHOE U TPOCTPAHCTBEHHOE

CTpOEHHE MOJIEKYJ, PU3NYECKUE CBOWCTBA

23

XMMHYECKHE CBOMCTBA AJIKUHOB




24

KauecTBeHHBIE peakiiiy Ha TPOMHYIO CBS3b

25 CriocoObI MoTydeHUsT ¥ IPUMEHEHNE ATKHHOB

26 Pemenue 3agau: pacd€rsl 0 ypaBHEHUIO XUMHYECKOM
peakuun

27 Cucremaru3zanus u 00001IeHNE 3HAHUN TI0 TEMe
ApeHbl: rOMOJIOTHYECKUH psf, o0mas popmyia,

98 HOMEHKJIaTypa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ OEH30J1a U TONIyoa, UX (PU3ndecKue
CBOMCTBA

29 XUMHUECKUE CBOICTBA apEHOB: PEAKIIMM 3aMeIEeHUs

30 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIMU IPUCOEINHEHNS,
OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0eHHOCTH XUMUYECKHUX CBOMCTB CTUpOJIA

39 Pemenne pacu€THBIX 33724 HA OTIpeieIeHNe
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUYECKOTO BEIIECTBA

33 CriocoObI nostyyeHust 1 NIpUMEHEHNE apeHOB

34 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU KJIaCCaMH
YTJIEBOAOPOIOB

35 Pacuérel o ypaBHEHUSIM XUMHUYECKHUX PEAKIIUN.
CucreMmarusanys 1 0000IeHNEe 3HAHUN IO TEME

36 [Ipupoaustii raz. IlonyTHble HEPTAHBIE Ta3bl

37 KaMeHHbII yroib U MpoayKThI €ro nepepadoTKu

38 Hedtb 1 cniocoOrl e€ nepepadotku. [Ipumenenue
MPOJYKTOB NepepadboTku HehTH

39 I'enernueckas cBsI3b MEXKAY pa3IMUHBIMU KJIaCCAaMH
YTJIEBOAOPOIOB

40 ["asioreHonpON3BOIHBIE YTIIEBOIOPOIOB: MIEKTPOHHOE




CTPOCHUC, pCAKIIMU 3aMCIICHUSA IraJIOTCHA

JlelicTBUE 1IEI04€i HA TAJIOTEHITPOU3BOIHBIE.

4 BzaumopeicTBue AUTaJIOr€HaIKaHOB ¢ MATHUEM U IUHKOM

42 CucremaTtu3zanus u 0000IIeHHE 3HAHUI IO pa3aeny
"Yraesogoposr"

43 KonTponpHas padora o Teme "YriueBomopoas”
[IpenenbHBIE OTHOATOMHBIE CHUPTHI: TOMOJIOTHYECKH psif,

44 oOmras popmyna, CTpOCHHUE MOJIEKYII, U30MEPHS,
HOMEHKJIaTypa, Kiaccuuramnus, Gpu3ndeckue CBONCTBA

45 XUMUYECKUE CBOWCTBA MPEEIbHBIX OJHOATOMHBIX
CIIUPTOB

46 Crioco0sblI MOTy9eHUS ¥ IPUMEHEHUE OJTHOATOMHBIX
CITUPTOB

47 [TpocTeie adupbl: HOMEHKIIATypa U U30MEpHs,
O0COOCHHOCTH (PU3NYCCKUX U XUMHUYECKUX CBOWCTB

48 MHoOroaTOMHBIE CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX
dbuznyecKkrue 1 XUMUIECKHE CBONCTBA

49 Cnoco0bl MOTy4YeHUsT ¥ TPUMEHEHNE MHOTOATOMHBIX
CITUPTOB

50 ®DeHOoM: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA.
Tokcu4HOCTH PeHoma

51 XuMuyeckue cBoiicTBa (heHoa

52 Cnioco0sI ToTydeHus 1 IpuMeHeHne heHomna

53 [IpakTudeckas padora Ne 2. Pemenue sKkcreprMeHTaIbHBIX
3aga4 1o Teme "CrnupTsl U heHobI"

54 CucreMmarusanus 1 0000IeHNE 3HAHUI IO TEME

55 Anbaerupl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE




KapOOHUIIBHOMN TPYIIIBI; TOMOJIOTHYECKHE PSbI, 00IIast
bopmya, u30MepHs U HOMEHKIJIATypa

AnbAeTuapl U KETOHBI: (U3NYECKUE CBOWCTBA; PEAKITUI

%6 PUCOECTUHECHUS

57 Peakiuu okuciieHus 1 Ka4eCTBEHHbIE PEaKIMH albJIeTU0B
U KETOHOB

58 Crioco0bI MOTy9eHHUS aTbJICTHI0B U KETOHOB

59 OnHOOCHOBHBIE ITPEENIbHbIE KAPOOHOBBIE KUCIIOTHI,
OCOOEHHOCTH CTPOEHHUS UX MOJIEKYJ

50 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX
¢du3nyeckre CBONCTBA

61 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 Oco0eHHOCTH CBOWCTB MypaBbUHOM KHUCIIOTHI.
MHoroo6pa3ue KapOOHOBBIX KUCIOT
OcoOeHHOCTH CBOMCTB: HEMIPEIEIbHBIX U apOMaTHYECKHX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu BBICIIMX KapOOHOBBIX KUCIOT

64 [TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX KHUCIOT

65 Crioco6bI nostyueHust 1 NpuMeHeHne KapOOHOBBIX KHCIIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psil, oO1iast popmyna,
U30MEpHs U HOMEHKJIaTypa

67 duznyeckue 1 XUMUYECKHE CBONCTBA 3PUpPOB
Pemtenune pacuéTHbIX 3a1a4: 0 yPaBHEHUIO XUMUYECKOM

68 pEaKIMU, Ha OTIpe/IeIeHue MOJIEKYIISIPHON (pOPMYITbI
OpPraHMYECKOI0 BEIIECTBA

69 [Tpaktrueckas padota Ne 3. Penienne skcriepuMeHTATBHBIX

3amau o Teme "KapOoHoBbie KUCIOTHI. CiioxHBIE 3Pups!"




XKupsr: crpoenne, GU3NUECKUE U XMMUYECKHE CBOWCTBA

70
(rumposus)

7 Oco0eHHOCTH CBOICTB KUPOB, COJEPKAILNX OCTATKU
HENPEIEIbHBIX KUPHBIX KHCIOT. JKUpPBI B pUpoie
Mpli1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEE

72 neiictBue. [IoHATHE O CHHTETUYECKUX MOIOUINX CPEICTBAX
(CMC)

73 ['eHeTnyeckas CBSI3b YIIEBOIOPOAOB U
KHCIIOPOJICO/IEPIKAIIUX OPTaHNYECKHUX BEIIECTB

74 Pacuérel o ypaBHEHUSIM XUMHUYECKUX PEAKLIUN

75 Cucremaruzanus 1 0000IIIeHIE 3HAHUHN 110 TEME

76 OO01mast XapakTepUCTHKA YTIIEBOJAOB U KJIACCH(PUKAIUS
YTJI€BOJIOB (MOHO-, JIU- ¥ TIOJIUCAXaPH/IbI)

77 Monocaxapubl: (hu3nuecKre CBOMCTBA U HAXOXKICHUE B
pUpoe

78 [TprMeHeHue TII0K03bl, €€ 3HaUeHUE B )KU3HEAEATEIIbHOCTH
opranusma

79 Jucaxapunpl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxneHnue
B IIPUPOJIC ¥ TIPUMEHEHHUE TUCaXapuioB

80 [Monucaxapuasl: cTpoeHUE MAKPOMOIIEKYI, (PU3UUECKHe U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

81 [Tonarue 06 HCKYCCTBEHHBIX BOJIOKHAX

89 Pemienne pacueTHBIX 337249 Ha OTPEIEIICHUE TOJTN BBIXOA
MPOJIYKTA PEAKIIMH OT TEOPETUICCKH BO3MOKHOTO

83 CucremaTtu3zaiys U 0000IIeHHE 3HAHU [0 pa3ieny

84 Kontponbnas pabora mo teme "Kucnopoacoaepskamiue

OpPraHNYEeCKHE COCTUHEHUS "




AMUHBL: KIaccU(pUKAIM, CTPOCHNUE MOJIEKYII, 00II1ast

85 dbopmyia, ©30MepHs, HOMEHKJIATypa ¥ (PU3HIECKUE
CBOICTBA

86 XUMHYECKUE CBOMCTBA A (paTHIeCKUX aMUHOB

87 AHUWJIMH: CTPOCHUE aHWINHA, 0COOEHHOCTH XMMHUYECKHUX
CBOIICTB aHUJIUHA

88 Crioco0bI mosrydeH s 1 IPUMEHEHNE amupaTHYeCKIX
aMUHOB

89 AMWHOKHCIIOTHI: HOMEHKJIATYpa U U30Mepus, (PU3HIECKUe
cBoiicTBa. OTACIBHBIC MPEJACTABUTEIH 0-AMUHOKHUCIIOT

90 XUMUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTUYECKOE
3HaueHuEe aMUHOKUCTIOT. CHHTE3 U TUIPOJIN3 NENTHIOB

91 Bbenku kak mpupoaHbIe TIOTUMEPHI; CTPYKTYPHI OCITKOB

92 XUMHUYECKUE CBOWCTBA OEIIKOB
A3oTcoIepKanie reTepoIruKINIeCKHe COSTUHEHUS.

93 HykenHoBbIe KHCIOTHI: COCTaB, CTPOCHHE U
Ouosnoruveckas poib
[Ipaktrueckas padota Ne 4. PereHue sxcriepuMeHTaIbHBIX

94 3a/1a4 1o TemMe "A30TcoepKalue OpraHuyecKue
coenuuenus"
[Ipaktudeckas padora Ne 5. PemeHue skcnepuMeHTaTbHBIX

95 3aaa4 1o teme "Pacro3HaBaHre OpraHMYEeCKUX
coenquHeHni"

96 KonTtponbHast pabota o Teme "A3oTcoaepkarime
OpraHUYecKHue coequHeHus"
OcHOBHbBIE OHATHSA XUMHH BHICOKOMOJIEKYJIISIPHBIX

97 COCIMHEHUI 1 METOJIbI MX CHHTE3a —IIOJMMEpHU3alns U

IIOJIMKOHACHCAII U




98 [Mnactmacchl. YTunu3anus u nepepadoTka IiacThKa 1

99 DnacToMephl: HaTypaJIbHbI CHHTETUYECKHE KaydyKH. 1
Pe3una

100 BookHa: HaTypaibHbIe, HCKYCCTBEHHBIC, CHHTCTHUCCKHE. 1
[TomuMepsl CICIMATLHOTO Ha3HAYCHUS

101 [Ipaktudeckas padora Ne 6. Pemenue skcriepruMeHTaIbHBIX 1
3aja4 1o teme "Pacrio3HaBaHue IjiacTMacc U BOJIOKOH"

102 O0001IeHHE ¥ CUCTEMATU3aIUS M3YYCHHOTO MaTepHraa 1mo 1
TeMme "BbIcOKOMONEKYIsIpHbIE COETUHEHUS"

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102







