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MOSACHUTEJIBHASA 3AIIMCKA

Pabouass mporpaMMa MO0 XUMUU Ha YPOBHE CpenHero oomero oOpa3oBaHUs
pa3paboTtana Ha ocHOBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBaHumn
B Poccwuiickoii ®enepanum», TpeOOBaHUN K pe3yabTaTaM OCBOCHHS (enepaabHOMA
oOpa3oBaTeIbHOM  TporpamMMmbl  cpeaHero  obOmero  obOpasoBanusi(®OIl  COO),
npenacTaBieHHbIX B DenepalbHOM rocylapcTBEHHOM oOpaszoBarenbHoM cTanaapre COO, c
yuérom KonHnenuuu mnpenojaBaHusi ydeOHOTo mnpeaMmera «XUMHs» B 00pa30BaTEIbHBIX
opranmzanusix Poccuiickoit dexepanuu, peamu3yroUMX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOrpaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BuUTHS BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuoa 10 2025 rona» (Pacnopsixenue [IpaButensctsa PO ot 29.05. 2015 Ne
996 - p.).

XuMusg Ha ypoBHE YIiayOJEHHOTO HM3y4EHHsl 3aHMMAaeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAay4yHOTO oOpa3zoBanus ywammxcs 10-11 kmaccoB. M3yuenue mnpenmera,
peainzyemMoe B YCIOBUSX JUPPEpEeHUUPOBAHHOIO, MPOPUIBHOTO OO0Y4YEeHMsI, MPHU3BAHO
obecneunTh 00111€00pa30BaTENbHYIO H OOIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIMMYIO JJISl aJalTallud UX K OBICTPO MEHSIOIIMMCS YCIOBHSM >KM3HH B COLIMYME, a
TaKXKe JJIs MPOJIOJDKEHUST 00ydeHHs B OpraHu3alusax MpoQecCHOHAIBbHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mporpamMMe mo XuMHM Ha3Hau€HUE NpeAMeTa «XHUMHUS» IOJIy4aeT MHOJIpOOHYIO
MHTEPIPETALMI0O B COOTBETCTBHM € OCHOBomojararomumu nojoxenusmu @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeNied, coAep:KaHMsl, pe3yabTaToB OOydeHHs U TpeOOBaHHMMA K
YPOBHIO IOJATOTOBKHM BBITYCKHUKOB. CBHIETENBCTBOM TOMY SIBISIIOTCS — CIIEAYHOILNE
BBITOJIHSEMBIE TIPOTPAMMOM MO XUMUHU (PYHKIIUH:

¢ uHPOPMALMOHHO-METOIMYECKAs, pealu3alnus KOTOpOH 00ecreuuBaeT MOJIy4eHHUe
MIPEJCTABICHUS O LEJAX, COAEPKAaHUM, OOLIeH cTpaTeruu 00y4eHHsl, BOCHUTAHUS U
pa3BUTHS  OOYy4YalOUIMXCS CPEACTBaMHU IIpeaMeTa, HU3y4aeMoro B  paMKax
KOHKPETHOTO MPOhUJIS;

® OpraHM3alMOHHO-IUIAHUPYIOIAs, KOTOpas  IpeJyCMaTpUBAeT  OIpe/elIeHue:
IPUHLUIOB CTPYKTYPHUPOBaHUS M IMOCJIEIOBATEIBHOCTH H3Y4€HHUs Yy4eOHOTo
MaTepualla, KOJMYECTBEHHbIX U KAYECTBEHHBIX €r0 XapaKTEepPUCTHUK; MOJAXOI0B K
(OpPMUPOBAHUIO COAEPHKATEIBHOM OCHOBBI KOHTPOJISI M OLEHKH 00pa30BaTEIbHBIX
JOCTHDKEHUHM 0Oydarolmuxcsi B paMKax HUTOTOBOM aTTecTaluu B (opMe eIUHOTIOo
roCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

e YCTaHABJIMBAaeT WHBApUAaHTHOE IIPEJMETHOE COJep)KaHue, oO0s3aTeNbHOE s
U3yYeHHs] B paMKax OTIENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacupeieieHue U
CTPYKTypUpPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJEpXKaTeIbHBIM
JMHMSAM/pa3zienaM Kypca;

e JaéT TNpUMEpPHOE pacHpeseseHne y4eOHOro BpEMEHH, PEKOMEHIYeMOIo s
U3yUYEHHs! OTAETbHBIX TEM;

e [pe/UlaraeT NMPUMEPHYIO IMOCIEA0BAaTENbHOCTh W3YydeHHsI yd4eOHOro marepuaia ¢
y4€TOM JIOTMKH TIOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEAMETHBIX
CBS3€EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Iefeil M 3ajay H3ydeHus MpeaMera Ha
yriIyOJa€HHOM ypOBHE C YY4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETrO
oOmero  o0pa3oBaHHUs, COJEpXKATEIbHOM  XapaKTePUCTUKU  IJIAHUPYEMBIX
pe3yabTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMBbl CpeTHEro 0OIIero



o0pa3oBaHusi (JMYHOCTHBIX, METAIPEIMETHBIX, NMPEIMETHBIX), a TAKKe C Yy4ETOM
OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHBIX ACHCTBUI 00yUJaromerocs o 0CBOCHHIO
COJIep’KaHus IIpeIMeTa.

[lo Bcem Ha3BaHHBIM MO3UMLMSAM B @porpaMMmMe IO XHMHHM IPEAyCMOTpEHa
IIPEEMCTBEHHOCTh C OOYy4YE€HHMEM XHMMHU Ha YpPOBHE OCHOBHOIO 001iero oOpa3oBaHus. 3a
MpelelaMi  YCTAaHOBIICHHOW TMPOrpaMMON 1O XWMHH 00s3aTenbHOW (MHBApPHAHTHOM )
COCTaBIIAIONICH conepkaHus ydeOHOTo mpeaMera « XUMHs» 0CTaércsi BO3SMOKHOCTH BBIOOpa
€ro BapUAaTHBHOM COCTABJISAIONICH, KOTOpas MJOJDKHA OIpPEAETsATbCS B COOTBETCTBUM C
HaIpaBJIEHHEM KOHKPETHOTO IpouiIst 00ydeHusl.

B cootBerctBUM ¢ koHuentyadbHbIMU mojoxkeHusMu OI'OC COO o HazHayeHUU
npeaMeToB 0a3oBoro u yriayOn€HHOTO ypoBHeH B cuctemMe auddepeHImpoBaHHOTO
00y4YeHHs Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUs XUMHUS HA YPOBHE YIIIYOJIEHHOTO
W3Y4YEHUs HalpaBiIeH Ha pealu3alui0 IPEEMCTBEHHOCTH C IOCIEIYIOIIUM 3TaroM
MOJIyYEHHUSI XMMHYECKOro 00pa30BaHMs B paMKax H3YUEHHUS CIIELHUATIbHBIX €CTECTBEHHO-
Hay4YHBIX 1 XUMUYECKHX JUCLIUIUIMH B By3aX U OpraHU3aIMsaX CpeIHEro NpodecCHOHaIbHOIO
oOpazoBanus. B 93Toil  cBA3M u3yueHue n1peaMeTra  «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllupeHue U yriyOJeHHe TEeOpeTUYECKOM M TMpaKTUYeCKOU
MOATOTOBKH O0yYaroIIMXCsl, BHIOPABIINX ONpeAenEéHHbIN Mpoduib 00ydeHHs, B TOM YHUCIIE C
MEPCIIEKTUBONW TOCIEIYIOIIEro IMOJIY4eHUs] XUMUYECKOTro oOpa3oBaHHUs B OpraHU3alusX
npodeccroHanbHoro obpazoBanus. Hapsny ¢ atum, B cBere tpeboBanuit ®I'OC COO k
IUIAaHUPYEMBIM  pe3yJbTaTaM OCBOEHMs (enepalibHOil  00pa3oBaTeNbHON  IPOTPAMMBbI
cpenHero ooémiero oOpazoBaHUSI M3YydeHHUE MMpeaMeTa «XUMUsS» OPHEHTHPOBAHO TAKXKE Ha
pelieHre 3a/1a4 BOCIUTAaHUS U COLUAIBHOTO Pa3BUTHS 00ydaromuxcs, Ha (OpMUPOBaHUE Y
HUX OOIIEUHTEIICKTYya bHbIX YMEHHM, YMEHMH palHoHaIu3alul y4yeOHOro Tpyaa u
0000MIEHHBIX CIIOCOOOB JESATENHHOCTH, UMEIOIINX MEXAUCHUIUTMHAPHBIN, HaApeIMeTHBIH
Xapakrep.

CocraBnsiomuMy mpeaMera «XUMHUsS» Ha YPOBHE YriyOJIEHHOTO M3YUEHUS SBIISAIOTCA
yrayOnéHnble Kypebl — «Opranndeckas xumus» 1 «OO0mias 1 Heopranudeckas xumus». [Ipu
OTIpeJIeNIEHUH MOAX0JI0B K 0TOOPY M CTPYKTYPHON OpPraHU3allUU COJEpPkKAHUS ITHX KYpCOB B
IporpaMMe Mo XUMHH 3a 0CHOBY IpHHSATHI nojioxkeHust DI'OC COO o paznuumsix 6a30BOTO U
yrayOnEHHOTO YPOBHEH U3yUeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckass xuMus» U «OO01as 1 HeopraHuueckas
XUMHS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUW W YMEHMH, OTHOCALIMXCS K
0a30BOMY YpPOBHIO HM3y4eHHUS MpeAMeTa. DTa CUCTeMa 3HaHUU MOJIydaeT OIpeneiéHHOe
TEOPETUYECKOE JOTIOJHEHHE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBLINI
00BEM (akTosoTHUECKOro Marepuania. Tak, Ha yriayOI€HHOM ypOBHE U3Yy4eHHUS IpeaMmeTa
obecrieueHa BO3MOXHOCTh 3HAYUTENILHOTO YBEIWYEHHs] 00bEMa 3HAHUN O XUMHYECKHX
JJIEMEHTAaX U CBOMCTBAX UX COCIWHEHUH HAa OCHOBE pACIIMpPEHHs U YIIIyOlleHus
IIPEJICTaBICHUM O CTPOEHUM BEUIECTBA, XUMHUUYECKOM CBA3M U 3aKOHOMEPHOCTSAX IIPOTEKAHUS
peakuuii, pacCMaTpUBAaEMbIX C TOYKU 3PEHHUS XMMHMUYECKONM KMHETUKM M TEPMOJUHAMHKH.
N3ydyeHne nepuoauueckoro 3akoHa M Ileproauueckodl CHCTEMbl XMMHYECKHX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEJICTABICHHUIX O CTPOSCHHU aToMa.
XUMHUECKasi CBsI3b OOBACHSETCA C TOYKH 3pPEHHS HHEPreTHYECKUX H3MEHEHMH Inpu eé
0o0pa30BaHUM W pa3pylIeHUH, a TaKXKe C TOUYKM 3pEHHs MeXaHU3MOB e€ 00pa3oBaHuS.
W3yuenne THUMOB  peakuuil  JomojHseTcs  (GOpPMHpPOBAaHHMEM  IpEJCTaBIeHUH 00
AIEKTPOXUMHUYECKUX MPOLIECCAX U DJIEKTPOJIM3E PAcIIaBOB U PACTBOPOB BelllecTB. B Kkypce
OpraHMYecKOl XUMHUHM TPH PACCMOTPEHUH PEAKIMOHHOW CIIOCOOHOCTH COEIUHEHUM



yaensercsi ocoboe BHUMaHHE BOIpocaM 00 3JIEeKTPOHHBIX 3(ddekrax, 0 B3aMMHOM BIHMSHUU
aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKLni.

Oco6oe 3HaueHue UMEET TO, YTO Ha COJCPKAHNE KYPCOB XMMUHU YriTyOIEHHOTO YPOBHS
M3YUYEHHs JUISI KJIACCOB OMpEAENEHHOTO Npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY H
XapakTep JONOJHEHUM K oOuiell cucreme INpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIIMSIHUE
CMEXHBIC TpenMeThl. Tak, Hampumep, B COACPKaHUM MpeaMeTa Ui KIacCOB XHMHKO-
¢busnveckoro npoduiist 0oIbIIOe 3HaUCHHE OyIyT UMETh dJIEMEHTHI YIeOHOTO MaTepuaa mo
obmeit xumun. [lpu m3ydeHuH mpeaMeTa B JAaHHOM Ciydae akIeHT OyJeT CHIelaH Ha
OOIIHOCTh METO/IOB MO3HAHMSA, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUH U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHAsi Teopusi (MOJEKyJIspHas TeopHs B (pU3HMKe), 3aKOHBI COXPAHEHUS MAacCChl U
SHEPTHH, 3aKOHBl TEPMOJWHAMHKH, 3JIEKTPOJIN3a, TPEICTABICHUS O CTPOCHUH BEIIECTB U
Apyroe.

B TO Xe BpeMs B colepaHHM TIpeAMeTa IS KIACCOB XHUMHKO-OHOJIOTHYECKOTO
npodwirs OONBIINI yHAETbHBIA BeCc OyAeT MMETh OpraHuueckas XuMus. B sToM ciydae
MIPEOCTABISIETCS. BO3MOXKHOCTh Uil 00Jiee OOCTOATENBHOTO PACCMOTPEHUS XMMHUYECKON
OpraHu3aIluy KIETKH KaK OWOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOJST, K IPHMEPY,
TaKue CTPYKTYPHBbIE KOMITOHEHTBI, KaK JIMTIU/IbI, OSITKH, YIIIEBObI, HYKIIEHHOBBIE KUCIOTHI U
npyrue. IIpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAxX IPEJACTAaBUTEIEH OCHOBHBIX KJIACCOB
OpPraHUYeCKUX BEIIECTB CIy)KAT OCHOBOH /ISl U3yYSHHS CYITHOCTH MPOIECCOB (POTOCHHTE3A,
TIBIXaHUs, TAIICBAPEHHSL.

B tutane opmMupoBaHusi OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHUS OOIICHAYYHBIX
METOJIOB IO3HAHMS W OMNbITa MPAKTUYECKOTO NPUMEHEHUs HAay4HBbIX 3HAHUM H3ydeHHE
npeamera «XUMHA» Ha YINIyOJEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3AX C
y4eOHBIMHM TpeAMETaMH, BXOJAIIMMHU B COCTaB IpeIMETHbIX obOnactel «EcTecTBeHHO-
Hay4HbIe NIpeaMeThy, «MaremaTnka 1 nH(popMaTHKa» U «PyCCKUil SA3BIK U TUTEpATYypay.

IIpu u3ydyeHun yueOHOro npeamera «XuMus» Ha yriayOIEHHOM YpOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHEro ooOmiero oOpazoBaHusi (Ha 0a30BOM YpOBHE), 3amadei
MIEPBOCTENEHHON 3HAUYUMOCTH fABJsieTC (OPMHUPOBAHHWE OCHOB HAyKH XUMHUHM Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHUUECKOHW JEATENbHOCTH 4YeloBeKa M OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KynbTyphl. Pemenue s5Toi 3amauu Ha yYriayOn€HHOM YpOBHE
U3y4YeHMs NIpeIMeTa MpearoaraeT peaau3almio TaKuX ejael, Kak:

e (opMupoBaHME  NPEACTABICHUH: O  MaTepUAIbHOM  €IUMHCTBE  MHDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE XUMHUH B CUCTEME
€CTECTBEHHbIX HayK U €€ Beaylledl poju B 00eCliedeHUH YCTOHYMBOIO pPa3BUTHS
YeJI0BEYEeCTBA: B PEIICHUH MPOOJIEM 3KOJIOTMYECKON, SHEPreTUYeCKON U MUIIEBOM
0€30I1aCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUAIIOB, HOBBIX
HCTOYHUKOB SHEPIUU, B 00ECHEUEHUH palMOHAILHOIO HPUPOAONOJIb30BAHUS, B
(GOopMHUPOBAaHMHM MHPOBO33pEHHUS M OOIIEH KyJIbTypbl UENOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M HPUPOIHOU
cpene;

® OCBOEHHME CUCTEMbl 3HAHMM, JIKALNIMX B OCHOBE XMMMUYECKOW COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHbI MHpa: (YHIAMEHTAJIbHBIX MOHATUMH, 3aKOHOB U
TEOPUH XMMHUHU, COBPEMEHHBIX MPEACTaBIECHUIl O CTPOCHMM BEIIECTBA HA Pa3HBIX
YPOBHSX  —  aTOMHOM,  HOHHO-MOJICKYISIDHOM,  HaJIMOJIEKYISIPHOM, O
TEPMOJANHAMHYECKIX U KHHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX
peaknuii, 0 XMMHUYECKOM DPAaBHOBECHM, PAacCTBOpAaX M JHUCIEPCHBIX CHCTEMaX, 00
OOIIMX HAayYHBIX MPUHLIUIIAX XUMHUUECKOTO ITPOU3BO/ICTBA;



¢dopmupoBanue y oOy4aromUXCs OCO3HAHHOTO TOHUMAHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHUYECKUX 3HAHUN Ui OOBSICHEHHUS KIIOYEBBIX MACH M MpoOiIem
COBPEMEHHOM XMMHH, Ul OOBSCHEHUS U NPOTHO3UPOBAHUS SIBJICHUM, MMEIOLINX
€CTECTBEHHO-HAYYHYIO TMPHPOAY; T'PAMOTHOTO pEIICHUS MpOOJeM, CBS3aHHBIX C
XMMUEH, IPOTHO3UPOBAHUS, aHaIW3a M OLEHKH C IO3ULUH DKOJIOIMYECKON
0€30MacCHOCTH MOCJEJICTBUN OBITOBOM U IPOU3BOJICTBEHHOW J€ATEIBHOCTH
YEJIOBEKAa, CBA3AaHHOW C XUMWYECKMM IIPOHU3BOJACTBOM, HCIIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yrIIyOJIieHHE TPEICTABICHUH O HAayYHBIX METOAaX IO3HaHUS, HEOOXOIUMBIX IS
PUOOpPETEHUsT YMEHHIl OpUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBICHEHMS
XMMHMUYECKUX SIBJIEHUH, UMEIOIMMX MECTO B MpPHUpPOJE, B MPAKTUYECKOU
JEeSATEIBbHOCTH U IIOBCETHEBHOW KU3HMU.

B nane peanuzanuu nepBOOYEPEHBIX BOCHUTATENBHBIX M Pa3BUBAOIIUX (YHKIUN

IIEJIOCTHOM CHCTEMBI CPEHETO O0IIero 00pa30BaHus MPH U3yYSHUH TIpeaMeTa « XUMUSD» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalbHOCTh TPUOOPETAIOT TAKUE LIETH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TO3HABAEMOCTU SIBIIEHUH MPUPOJIbI, YBAXKEHHS K
MPOIIECCy TBOPYECTBA B 00JACTH TEOPETUICCKUX M TPUKIIAIHBIX HCCICIOBAHUN B
XUMHH, (OPMHUPOBAHWE MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTUBAIMH K OOYIEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IICHHOCTEH;

pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, HWHTEIIEKTYaJbHBIX M TBOPYECKHX
crocoOHOCTEN 00yJaronuxcs, GOpMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIIICHUS K
caMo00pa30BaHUI0O M HENPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO YCIIEUIHOM
npodeccuoHabHON U 00IECTBEHHOM NeATENbHOCTH, OTBETCTBEHHOIO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO U TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

¢bopMHpoBaHHE YMEHHII W HAaBBHIKOB PAa3yMHOIO IMPHUPOIOINOJIb30BAHUS, Pa3BUTHE
9KOJIOTHYECKOM  KYJNbTYpbl, MPHOOpETEHUE OmbITa OOIIECTBEHHO-IOJIE3HON
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO1ee 4KcIO YacoB, MPEIYCMOTPEHHBIX AJIS U3y4EHHUS XMMUU Ha YriayOJIeHHOM YpOBHE
cpenHero ooOmero obpaszoBanus, cocrasiser 204 gacos: B 10 xmacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEIIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMHUH.

[Ipenmer W 3HAaYeHHME OPraHMYECKOW XUMHUH, TNPEACTaBICHHE O MHOr000pasuu
OPraHU4eCKUX COCTMHECHU M.

DNEKTPOHHOE CTPOEHHE aTOMa YIJIEPOJia: OCHOBHOE U BO30YKJIEHHOE COCTOSHHUS.
BanenTtHsle BO3MOXKHOCTM aToMa yrjepoja. XHUMHUYEcKas CBSI3b B OpPraHMYECKUX
coeqMHEHUsX. Tumbl THOPUAM3ALMK AaTOMHBIX oOpOWTanel yriepoaa. MexaHU3MBI
o0pa3oBaHUsi KOBAICHTHOH CBs3M (OOMEHHBII W  JOHOPHO-AaKLIENTOPHBIH). Tumbsl
MEepEeKpbIBaHUSl aTOMHBIX opOuTanei, 6- u m-cBa3u. OuHapHas, JBOWHAs U TPOWHas CBS3b.
CriocoObl pa3pbiBa CBsI3€il B MOJIEKyJdaX OpraHudeckux BemiecTB. lloHaTtue o cBoOOIHOM
paaukane, Hykieoduie u MeKTpoduiie.

Teopuss cTpoeHMs OpraHMyeckux coeanHeHnii A.M. byrimepoBa M COBpEMEHHbIE
MPEJICTaBICHUSI O CTPYKType MOJIeKyJl. 3HaueHHUe TEOPUM CTPOEHHUS OPraHUYEecKUX
coenuHeHUl. MonekynspHble U CTpYKTypHble (opmynbl. CTpyKTypHBIE (QOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpall€HHas, ckeineTHasd. M3omepusa. Buael n3omepunn:
CTPYKTYpHasi, MPOCTPAHCTBEHHAsA. OJIEKTPOHHbIE A(PQPEKTHl B MOJEKYJaX OpPraHHUYECKUX
coelMHeHUH (MHAYKTUBHBINA U ME30MEPHBINA APPEKTHI).

[IpencraBnenne o0  kiaccuukaud  OpraHudyeckux  BemiecTB. [loHsTHE O
¢byHkuuoHanpHOM rpynmne. ['omomorus. Tomonormueckue psagel. Cucremaruyeckas
HoMeHKaTtypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
MpeICTaBUTENEH.

OcobenHoctT ©  KiaccUUKAIUsl  OpPraHUYECKUX  peakuuid. OKHUCIHTEIBHO-
BOCCTaHOBHUTEJIbHBIEC PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOIBI U3YYCHHS BEILECTB U UX MPEBPALLECHUI: 03HAKOMIICHHUE
¢ o0pa3liaMu OpraHMYecKUX BELIECTB M MaTepuaJlaMd Ha MX OCHOBE, OIBITHI II0
IIPEBPAILEHUI0 OPraHMYECKUX BEIIEeCTB IPU HarpeBaHUM (IUIaBICHUE, OOYIJIMBaHHE U
rOpeHne), KOHCTPYHMPOBaHUE MOJIENIEH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Ankanbl. ['omonoruueckuil ps ankaHoB, oOm@as QopMmyna, HOMEHKJIATypa U
M30Mepus. DJIEKTPOHHOE U  IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AalKaHOB, Sp°-
ruOpuIu3anys aTOMHbIX opOuTaneil yriepoaa, 6-cBsi3b. Ou3nueckue CBOCTBA aJIKaHOB.

XVUMHUYECKHME  CBOMCTBA  QJKaHOB:  pPEakUMM  3aMEUICHMs,  HM30MEpHU3alluHy,
JNETUAPUPOBaHMs, LINKIN3ALNY, TUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasienue o mexaHusme
peakuuil paJuKaabHOIO 3aMEILEHUs.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mmas popmyna, HOMEHKIaTypa U u3omepus. OCOOEHHOCTH CTPOSHHUS
U XUMHMYECKHX CBOMCTB MaJbIX (IIMKIOMPOIAH, IUKIOOYTaH) W OOBIYHBIX (ILIMKJIOTIEHTaH,
LUKJIOreKCaH) MUKJI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE HUKIOAIKAHOB.

Ankenbl. ['omonormueckuil psig  ankeHoB, oOmas QopMyna, HOMEHKJIATypa.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHME MOIEKYN alKeHOB, Sp>-TMOpHIM3AINs
aTOMHBIX OpOuTaneil yriepona, 6- U m-cBsi3u. CTPYKTypHasi U reoMeTpuyeckast (Lic-TpaHc-)
n3oMepus. Pusnueckue  CBOICTBA  AJKEHOB. XMMHMUYECKHE  CBOMCTBA:  PEAKLMU
MIPUCOEUHEHMS], 3aMEIIEHNUs B O-IOJIO)KEHUE IPHU JABOWHON CBSA3M, NOJIMMEPU3ALUU H
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklIMU Ha JBOWHYIO CBA3b. CIIOCOObBI
MIOJIyYEHUS U IPUMEHEHUE AJIKEHOB.



Ankamuensl.  Knaccudukanust — ankaaueHOB  (CONpsuKEHHBIC,  M30JMPOBAHHBIC,
Kymyaupoganuvie). (OCOOEHHOCTH BIEKTPOHHOTO CTPOEHHSI W XUMHUYECKHMX CBOWCTB
COTPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoeannenue. Ilonmumepusanus cONpsHKEHHBIX TUCHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYECKHI psij  aJIKWMHOB, oO0mas ¢GopMyna, HOMEHKIATypa W
n3oMepus. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYl aJKHHOB, Sp-
ruOpuau3aysi aTOMHBIX —opOuTaneir  yriepoxa. Dusmueckue CBOWCTBAa  aTKWHOB.
XUMHYECKHE CBOMCTBA: peakUUU [PUCOECTUHEHMS, JUMEpU3alUd U TpUMEpHU3aLUy,
okucneHus. KHCIIOTHbIE CBOWCTBAa QJIKHMHOB, HMMEIOIIUMX KOHIIEBYKD TpPOWHYIO CBSI3b.
KadecTBeHHBIE peakiui Ha TPOWHYIO CBsA3b. CIIOCOOBI MOTyYeHHs U TPUMEHEHUE aTKHHOB.

ApomMaruyeckue yrieBoaopoasl (apeHsl). ['omonormueckuil psin apeHoB, oOrmias
¢dbopMyna, HOMEHKJIATypa M H30MepHs. OJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE
MoJieKyNbl OeH3osia. dusndeckue CBOMCTBA apeHOB. XUMHUYECKHE CBOMCTBA OEH30J1a M €ro
TOMOJIOTOB: PEAKIMH 3aMelleHUs B OCH30JIbHOM KOJbIE W YIJIEBOJAOPOJHOM paJuKale,
peakuuu  OpHUCOEAMHEHHS, OKHUCIIeHHe TomojoroB Oenzona. IlpeacraBinenue 00
OpUEHTHUPYIOIIEM JEMCTBUM 3aMeCcTUTENed B OEH30JbHOM KOJIbLIE HA MPUMEPE AJKHIbHBIX
paauKanoB, KapOOKCHIIbHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB TaJIOT'€HOB.
Oco0OeHHOCTH XMMHYECKUX CBOWCTB cTHposia. llommmepusanus cruposna. CrocoObl
MOJIy4Y€HUS U IPUMEHEHUE apOMaTUYECKUX YIIeBOI0POIOB.

[Ipupoaustii ra3. [lonyrHsie HedTaHbIe Ta3bl. HedTs u e€ npoucxoxaenue. KameHHbIit
yrojib U NPOAYKTHI ero nepepaboTku. CrocoObl nepepaboTku HeTH: MEPEroHKa, KPEKUHT
(TepMHUYECKHUH, KaTaTUTHICCKUI ), puopMHUHT, Tupoau3. [IpoaykTel nepepaboTku HedTH, NX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnyeckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrCHIIPOU3BOJHBIX YIJIEBOJOPONOB. Peakuuu 3aMmemeHus
raJJoreéHa Ha TMAPOKCOIPYIILY, HUTPOIPYIIY, LIHAHOTPYIIy, aMuHOrpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE BOJHOTO M CHUPTOBOIO pacTBopa ménoud. BsammopenicTsue
JUTajJore€HaJIKaHOB ¢ MarHueM M IMHKOM. IToHsATHE 0 MeTauioopraHM4ecKux COCIUHECHUSX.
Vcnonp3oBaHue TajJoOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITYy, TEXHUKE U IPU CHHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOIbl M3YyYEHHUS BELIECTB M MX IPEBPALICHUN: H3y4YCHHE
(Gu3n4eckux CBOMCTB  YIJIEBOJOPOJOB  (pPacTBOPUMOCTb), KAueCTBEHHBIX  pEaKLMH
YIJIEBOJOPOJOB pa3IMyHBIX KiaccoB (oOecuBeurMBaHMEe OpPOMHOW MM HOJHOW BOJBI,
pacTBOpa I€pMaHraHaTa Kajus, B3aUMOJCHCTBHME alETUIEHA C aMMHA4YHBIM pPacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YriiepoJa U BOJOPOJAa B OPraHMYECKHX
BEIIECTBAX, MOJYYCHHE ITHIEHA UM M3Y4YCHHME €ro CBOMCTB, O3HAKOMJICHHE C KOJUICKLMSIMU
«Hedptp» u «Yroap», ¢ obpa3uamu IUlacTMacc, KaydykOB W PE3HMHBI, MOJEIHPOBaHUE
MOJIEKYJI YTJIEBOJAOPOJOB U IaJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranndecKkue COeIHHEHHUS.

[IpenensHble oHOATOMHBIE CHHMPTHL. CTpoeHHE MOJIeKyd (Ha NMpUMepe METaHoJla U
sranona). ['omonoruueckuit psa, obmas ¢opmyna, H30Mepus, HOMEHKIATypa U
kiaccupukanus. duznyeckre CBOWCTBA MpeAeIbHBIX OJHOATOMHBIX CIIUPTOB. BogopoaHbie
CBSA3M MEXAY MOJIEKYJIaMH CHOUPTOB. XHMHUYECKHE CBOWCTBA: PEAKIUM 3aMEILIEHMUS,
JNETUJpaTaluy, OKHUCIICHHs, B3aUMOJEHCTBUE C OPraHUYECKUMH U HEOPraHM4YECKUMHU
kucinoramu. KauecTBeHHass peakuMss Ha OJHOATOMHBIE CHUpTHL. JlelicTBHE JTaHOJA H
METaHoJIa Ha OpraHu3M uesnoBeka. CrocoObl MOJTy4eHUS U MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.



[Ipocteie »¢upbl, HOMeHKIaTypa u wuzoMepus. OcoOeHHOCTH (U3HYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaroMHble CIHUPTHI — 3TUJICHIJIMKOJb U TIulepuH. OU3ndecKkue U XUMUYECKUe
CBOMCTBA: peakUUM 3aMElLIEHUs, B3aMMOJCUCTBHE C OPraHMYECKUMU U HEOPraHMYECKUMU
KHCIIOTAaMM, KauyeCTBEHHas peaklMss Ha MHOroaToMHble crnupThl. IlpencraBienue o
MEXaHHU3ME PEaAKIUl HyKJIeo(QUIbHOIO 3aMelleHus. JleficTBUE Ha OpraHu3M uesloBeKa.
CrniocoObI mosTy4eHHs 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BJIMSHME THAPOKCOTPYHIBI M OEH30JHHOIO
anpa. dusmdeckue cBoiictBa (enoma. OCOOEHHOCTH XWMHUYECKHX CBOWCTB (heHoa.
KagectBennsle peakuun Ha ¢enosn. Tokcmunocts (enoma. CrmocoObl TMOMy4YeHUS U
npuMmeHenue ¢enosa. denondopmanpaeruyHas cMoa.

KapOoHumnbHble cOeIMHEHUS — alNbJeTuIbl U KETOHBL. OJEKTPOHHOE CTPOEHHUE
KapOOHUJIBHOM Tpymibl. ['oMonoruueckue psiibl aabAerUAOB U KETOHOB, oOmas (opmyina,
n3oMepusd U HOMeHKIarypa. dusznueckue CBOWCTBA ANBIECTHUIIOB M KETOHOB. XUMHYECKUE
CBOMCTBa albJETHJOB M KETOHOB: peaklUuu mpucoeAuHeHus. OKHCIEHHE abAETUIOB,
KaueCTBEHHbIE peakuu Ha aipJaerubl. CrnocoObl MOJyYeHHs] U MPUMEHEHUE allbJIeruJI0B U
KETOHOB.

OaHOOCHOBHBIE peiebHbIe KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHUCHOT. M3omepuss u HOMeHKIaTypa. PU3MYECKHe CBOMCTBA OJHOOCHOBHBIX
MpesielbHBIX KapOOHOBBIX KUCIOT. BoJIoponHbie CBA3M MEXIy MOJIeKyJaMu KapOOHOBBIX
KHUCTIOT. XUMUYECKUE CBOICTBA: KHUCIOTHBIE CBOMCTBA, PEAKIMs 3TEPUPHUKALUHN, PEAKIIUU C
Y4acCTHEM YTJIEBOJOPOAHOTO paaukaita. (OCOOCHHOCTH CBOMCTB MYpPaBBHHON KHCIIOTHI.
[Tonatne o TPOM3BOAHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax. MHorooOpaszme
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEIMPEEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX
KHUCJIOT, AUKApOOHOBBIX KHUCIOT, TMIPOKCUKapOOHOBBIX KHCHOT. [IpencraButenu BbICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBasl, MaJbMUTHHOBAs, OJICUHOBAS, JUHONEBAS, JUHOTIEHOBAS
KucaoThl. CrocoObl MOTyYeHHs U IPUMEHEHHE KapOOHOBBIX KHUCIOT.

Cnoxuele a¢upsl. ['omonorumueckuii psa, oOmas Qopmyna, H30MepUS H
HOMEHKJIaTypa. PU3NYECKUE M XMMUYECKHE CBOMCTBA: TMAPOJIU3 B KHUCION MU LIEIOYHOU
cpene.

XKupsl. Ctpoenue, puznyecKkue 1 XMMHUYECKHUE CBOMCTBA KUPOB: THAPOJIN3 B KUCIION U
mesioyHoi cpepe. OCOOEHHOCTH CBOMCTB KMPOB, COJAEPXKALIUX OCTATKU HEMpPENeIbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpOE.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmas xapakrepuctuka yrineBonoB. Kiaccudukauus yrineBogoB (MOHO-, JAU- U
nosmcaxapuabl). MoHOocaxapuabl: III0K03a, (ppykTo3a, rajakro3a, pubo3a, Ae30Kcupudo3a.
dusnueckue cBOWCTBAa M HaxoxjaeHwe B mpupone. dorocuHre3. Xumuyeckue CBOICTBA
[JIFOKO3bl: PEAKUUMU C YYaCTHEM CHUPTOBBIX U aIbJECTMAHOM TIpyHN, COUPTOBOE H
MOJIOUHOKHCIO0E OpoxkeHue. I[IpumeHeHne TioKo3bl, €€ 3HaueHUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MalbTOo3a M JakTo3a. BoccraHaBnuBaronme u
HEBOCCTAHABIMBAIOLIME aucaxapuibl. ['uaponus aucaxapuaoB. HaxoxxaeHue B mpupojne u
npuMeHenue. [lonucaxapuapl: Kpaxmall, MIMKOTE€H U 1eilnono3a. CTpoeHne MakpOMOJIEKYI
Kpaxmania, TJIMKOT€Ha M UeJUtoyo3bl. DU3MYecKre CBOWCTBA Kpaxmalla M LEJUIH0JI03bI.
XUMUYECKHE CBOMCTBA Kpaxmalia: THAPOJIN3, KAUeCTBEHHAs! PEeaKIUsl C UOJOM. XHUMUUYECKHE
CBOMCTBA LEJUIIONO3BI: THUAPOJIU3, TMOJydyeHHe HPupoB 1etrono3sl. [loHsTne 00
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



DKCHEepUMEHTAIBHBIE METO/IbI U3YUYEHHUSI BELIECTB U UX MPEBPALEHUN: PACTBOPUMOCTD
Pa3IMYHBIX CIIUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJA C HATPUEM, OKHCIEHUE STHUIIOBOIO
CIIUpTAa B AJBAETHJ HAa PACKAJEHHOM MEOHOM NPOBOJIOKE, OKUCIECHHE 3THJIOBOrO CIHpPTa
JTUXPOMATOM Kajiusi (BO3MOXKHO HMCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), KAUECTBEHHBIE PEaKIIUU
Ha anpaerunsl (¢ rugpokcunom auammuacepedpa(l) m ruapoxcumpom memu(Il)), peaxius
riuuepuHa ¢ ruapokcuaom Meau(Il), xumudeckue cBoiicTBa pacTBopa YKCYCHOM KHMCIOTHI,
B3aUMO/ICHICTBUE pacTBOpa INIOKO3bI ¢ ruapokcuiom meau(ll), B3aumoelicTBue kpaxmana c
MO0JIOM, PEIICHHE dKCIIEPUMEHTAILHBIX 3a1a4 1Mo TeMaM «CrupThel U heHob», «KapOboHoBBIC
KUCT0Thl. CloXKHbIE 3(PUPBD».

A3oTcoaepxaiye OpraHuyecKkue coeIuHeHus.

AMUHBI — OpraHMYecKHe TMPOW3BOJHBIE aMMHaka. Kiaccudukanus aMHUHOB:
anudaTHIECKUe M apOMaTHYECKHE; TEePBUYHbIC, BTOPUYHBICE M TpeTuuHble. CTpoeHue
MOJIeKyJ, o0rmas opmyna, H30Mepusi, HOMEHKIATypa U (pU3nyecKkue CBOMCTBA. XUMUUYECKOE
cBOMCTBAa ann(aTUIECKUX aMHHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHHUE, B3aUMOJCHCTBUE
MIEPBUYHBIX aMUHOB C a30TUCTON KHUCI0TOM. COM aTKUIaMMOHHS.

AHUIIUH — TPEJCTAaBUTENb aMHUHOB apomaThdeckoro psga. CTpoeHue aHWIMHA.
B3anmHOoe BiusHHME Tpynm aToMOB B MoJiekyiae aHwinHa. OCOOEHHOCTH XUMHUYECKHX
cBOMCTB aHWIMHA. KauecTBeHHbIE peakiuy Ha aHWIWH. CrocoOBI MOTyYeHNs U MPUMEHEHUE
anudaTudeckux aMuHOB. [losrydeHne aHnIMHA U3 HUTPOOCH301A.

AvuHOKHCHOTHL. HoMenknatypa u wuzomepusa. OTIenbHbIE MPEACTABUTENN  OL-
AMHUHOKHUCIIOT: TJUIWH, alaHuH. @Ousnueckue CBONCTBA AMHUHOKHCIOT. XHWMHYECKUE
CBOMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX OPraHMYEeCKMX COCIUWHEHHUH, peakuus
MOJIMKOHJECHCAlUK, oOpa3oBaHHe  MENTUAHONM  CBsA3W.  buonornueckoe  3HaueHHE
aMUHOKHCIIOT. CUHTE3 U TUAPOIN3 MENTHIOB.

benku xak npuponHsie noaumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TUIPOJIN3, ACHATYpalsl, KaYeCTBEHHbIE PEaKIMHN Ha
OenKH.

OKCIEepUMEHTAIbHBIE METOJbl W3YyYEHUS BEIIECTB U UX IPEBPALLECHUN: PACTBOPEHHE
O0enKoB B BOJIE, JACHaTypalusi OENKOB IMpU HarpeBaHWHU, IBETHbIE pEaKIUu Ha OeNKH,
peuieHue SKCIEPUMEHTANBbHBIX 337ad 10 TeMaM «A30TcOoJepKalllhe OpPraHuYeCcKue
coelMHEHUs» U «Pacro3HaBaHue OPraHUYECKUX COECITMHEHUI.

BricokomoIeKyJISIpHBbIE COCAUHEHMS.

OcCHOBHbIE TIOHATUSL XUMHUHU BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHAs MOJEKyJsipHas macca. OCHOBHbIE

MCTObI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCIMHECHU M — noJmmMepu3anuna n
IIOJIMKOHACHCAI .

HOJ'II/IMepHLIe MaTCpHrabl. IInacTmaccel (HOJ'II/IBTI/IJ'IGH, ITOJIUITPOIIUIICH,
IMOJIMBUHHUIJIXJIOPU/, IMOJIUCTHUPOJI, MNOJIMMCTHIIMETAKPHJIAT, HOJ'II/IKap6OHaTI>I ,

NoJIMATUIIeHTepedTanaT). Y TUIM3anus u nepepadboTka MiaacTuKa.

OnactoMepsl: HaTypaJlbHBIH KaydyK, CHHTETHYECKME Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CUJIUKOHBI. Pe3nHa.

Bonokna: HaTypaibHble (XJIOMOK, UIEpCTh, MIENK), MCKYCCTBEHHBbIE (BHMCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHUE (KaIllPOH U JIaBCaH).

[Tonmumepsl crenuanbHOrO HazHaueHUs (TedaoH, KeBiap, HIEKTPONPOBOIAIINE
MOJIUMEPBI, OropazaraeMble OJIUMEPBI).



OKCIepUMEHTANIbHBIE METO/Ibl U3YUYEHHUS BELECTB U UX MPEBPALLEHUI: 03HAKOMIICHUE
c oOpa3namMu TPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB, peEIICHHE
SKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacrio3HaBaHue I1acTMAcC ¥ BOJIOKOH.

Pacuérneble 3aaum.

Haxoxxnenne MoJeKyasipHON (QOpPMYIbl OPraHHYECKOTO COEITUHEHHS MO MAaCCOBBIM
JOJIIM  DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXO0XJAECHHWE MOJEKYISIPHONH (OpMyIIbl
OpPraHMYECKOIr0 COEIUHEHMsI 10 Macce (00bEMY) MPOAYKTOB CropaHus, MO KOJIUYECTBY
BemiecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUH W/MIM UCXOIHBIX BEIIECTB, YCTAHOBICHHE
CTPYKTYpPHOU (POPMYIIbI OPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB WU
CIocO0OB TOJIyYeHHS, OMPEACICHUE IOJHM BBIXOJA NPOAYKTa PEaKIHH OT TEOPETHUECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBSI3€d NpU U3yYEHUU OpraHnyeckol xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX IMOHATHUH,
TaK U MOHATUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SBJICHUE, HAYYHBIM (akT, TUNOTE3a, TEOpus,
3aKOH, aHAJIW3, CUHTE3, Kiaccudukanus, HabI0IeHUE, U3MEpEHUE, SKCIIEPUMEHT, MOJIENb,
MOJETUPOBaHUE.

®dusnka: Marepus, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKHI
YpOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBA, (PU3NUYECKHE BEIHMUNHBI,
€IMHUILIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

Bbuomnorus: KJIETKa, OpraHu3m, IKOCHCTEMA, ounocdepa, MeTa00Iu3M,
HAaCJEACTBEHHOCTh, aBTOTPOMHBIN U TeTepOTPOdHBIN THIT MUTAHUS, OpOKEHHUE, (POTOCUHTES,
IbIXaHUE, OEJIKHU, YIIIEBOIbL, )KUPbI, HYKJIEHHOBBIE KUCIIOThI, (DEPMEHTBHI.

I'eorpadusi: nmose3Hsle UCKONAEMBble, TOILIUBO.

TexHonorus:: nuIeBble NPOIYKTbl, OCHOBBI PALlMOHAIBHOIO MUTAHMS, MOIOLIHE
CpeACTBa, MaTepHUajbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.

11 KJIACC
OBLIAA N HEOPTAHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI XUMUH.
AtoMm. CocrtaB aTOMHBIX saep. Xumudeckuid snemeHT. W3orombel. CtpoeHue

AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC YHCIIA. DHEPreTUYECKIE YPOBHU U TIOYPOBHH.
Atomuble opOurann. Knaccudukaiuss XHUMHUYECKHX dJJI€MEHTOB (s-, pP-, d-, f-amementsrn).
Pacrnipenienenue 31eKTPOHOB MO aTOMHBIM OPOUTAISIM. DIEKTPOHHBIE KOH(MUTYPALIUKA aTOMOB
AJIEMEHTOB TMEPBOTO—UETBEPTOTO TMEPHUOJIOB B OCHOBHOM U BO3OYKIEHHOM COCTOSHUH,
ANIEKTPOHHBIE KOH(MUTYpPAIIUU HOHOB. DJIEKTPOOTPUIIATENEHOCTD.

[lepuonnueckuii 3akoH u llepuoanueckas cucremMa XuMHuueckux snemeHtoB JI.H.
MenpneneeBa. CBsi3p nepuoAudecKoro 3akoHa u llepronnueckoid cUCTEMbl XMMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUel CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHYECKHUX DJJIEMEHTOB M 00pa3yeMblX MMM TPOCTBIX U CIOKHBIX BEIIECTB IO
IpynIaM U nepuojam. 3HaueHue nepuoandeckoro 3akona .M. Menneneesa.

XuMudeckas CBsA3b. BHAbI XUMHUYSCKON CBSI3M: KOBAJICHTHAS, HOHHAS, METaJINYCCKas.
Mexanu3mbl 00pa3oBaHHsST KOBAJCHTHOW CBSI3U: OOMEHHBIH U JOHOPHO-AKIENTOPHBIM.



OHeprusa U anuHa cBs3u. IlosisspHOCTH, HANpPaBIEHHOCTh M HACHIIIAEMOCTb KOBAJIEHTHOMU
cBa3u. Kpatneie cBsa3u. BonopoaHas cBsa3b. MeXMOJIEKYIISIpHBIE B3aUMOACHCTBHS.

BaneHTHOCTh M BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COECIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHeHHsAX. CocTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaresb, JUTaHAbl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHui. [lonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMS. THIBI KPUCTAIUIMYECKHUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTue o pgucnepcHeix cucteMax. KMctuHeable pactBopsl. IIpeacraBienne o
KOJUIOMAHBIX pacTBopax. CrocoObl BhIpaXKEHUS KOHIIEHTpAI[MM PacTBOPOB: MaccoBasi J10JIS
BEILIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpalus. HachlllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI,
pacTBOopuMOCTh. KpucTtammoruaparsl.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX BellecTB. TpuBUaNbHbIE Ha3BaHUS
OT/EIIbHBIX NPEJICTaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XMMHYECKUX pEaKIHUil B HEOPraHMYECKON M OPraHMYeCKON XHMUU.
3aKOH COXpaHEHHs MAacCChl BEIIECTB; 3aKOH COXPAHEHHWS W NPEBPAILCHHS SHEPIUU INpPH
XUMUYECKUX peaknusx. TermmoBeie 3P(HEeKThl XUMUUYECKHX peakuuid. TepMOXuMUYEcKre
YPaBHEHUS.

CKopocTh XUMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3IUYHbIX (AKTOPOB.
['omoreHHsbIe U rereporeHHble peakiuu. Katanus n katain3aTopsl.

OOpatumble W HeoOpaTHMble peakiuu. XHMHYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBeCHs. DaKkTOPBI, BIUSAIONIME HA MOJOKEHUE XUMMUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, AABJICHUE U KOHLEHTPALMU BEIIECTB, yYaCTBYIOIMX B peakiuu. [Ipuanumn Jle
[Tarense.

OnekTponuTtnueckas aucconuanus. CusibHble U cinadble AMeKTponuThl. CTeneHb
muccormanuu.  Cpena  BOJOHBIX — pacTBOPOB:  KHUCIOTHAs, HEWUTpaslbHas, IIEJIOYHAs.
Bonopoausiii nokazarens (pH) pactBopa. ['maponus coneit. Peakuun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb OKucieHus. OKUCIUTEeNb U
BOCCTaHOBUTENb. [Iponecchl OKWCIEHUS U BOCCTAHOBJIEHUA. BakHelIne OKHCIUTENN U
BOCCTaHOBUTEIN. MeToa 3JeKTpOHHOro OanaHca. DIEKTPOJIU3 PacTBOPOB M PaCIUIaBOB
BEILIECTB.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YYEHHUS! BEIIECTB U UX IMPEBPALICHUM: pa3sIoKEHUE
MEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalW3aTOpa, MOJEIHM KPUCTAUIMUECKHX PEHIETOK,
MPOBEJICHUE peaklUuid HOHHOTO OOMEHa, OTMpeAeNieHHE CPEeAbl PAacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YUYEHHUE BIMSHUS PA3IUYHbIX (AaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKINU
Y MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tomoxenne HemeraiuioB B I[lepuonnueckont cucreMe XuMuuyeckux diaeMeHToB JI.H.
MeneneeBa 1 0COOEHHOCTH CTpPOEHHMs MX aToMoB. PH3UUECKHE CBOWCTBA HEMETAJJIOB.
ANO0TpOnuUs HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepbl, ocdopa u yriaepona).

Bogopoa. [lonydenue, puznueckre 1 XUMUUYECKHE CBOMCTBA: pEeaKUU C METalIaMH U
HEMETAJUIaMU, BOCCTAHOBUTEIbHbIE CBOUCTBA. [ mapuabl. TOIIIMBHBIE 2JIEMEHTHI.

I"anorensl. HaxoxaeHnue B npupoje, cocoObl MoJIydeHus, (pu3nyeckrue 1 XUMHUECKUe
cBOMCTBA. ['amoreHoBOOpOABI. BaxkHene KUCIoOpoACOAEPKALUE COCIUHEHNS TAIOT€HOB.



JIaGopaTopHbIe M POMBIIIUIEHHBIE CIOCOOBI TTOTyYeHHsI TaJoreHoB. [IpuMeHeHune rajJoreHos
U UX COCIMHECHUM.

Kucnopon, o3on. JlaGoparopHbie ¥ MPOMBIIIIEHHbIE CIOCOOBI TOJTYYEHHUSI KUCIOPOIA.
duznyeckue U XUMHUYECKHUE CBOMCTBA W INPUMEHEHHE KHCIopoAa M o30HA. Okcuisl U
IIEPOKCH/IBL.

Cepa. Haxoxnenwe B mpupojie, CIOCOOBI MONy4eHUS, (U3NYECKHEe W XUMHYCCKHC
cBorictBa. CepoBogopon, cymbbuasl. Oxcun cepwi(IV), oxcun cepsi(VI). Cepaucras u
CepHas KUCIOThI U UX coju. OCOOEHHOCTH CBOMCTB CEpHOI KucioThl. [IpuMenenue cepel u
€€ COCIMHECHMUI.

A30T. Haxoxnenwe B mpupoje, cnocoObl MOMy4deHUs, (PU3NUECKHE M XUMHUYECKHUE
cBoiicTBa. AMMUaK, HUTpuAbl. OKCHABI a30Ta. A30THUCTas M a30THAs KUCIOTHI U UX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IprMeHeHne a3oTa M €ro COeIWHEHU. A30THbIE
yA0OpeHUsI.

®dochop. Haxoxaenne B mpupoje, CrocoObl MoydeHust, GU3NIeCKUe U XUMUUECKHE
cBorictBa. Dochuner u dochun. Oxcuabl ocdopa, dochopHas kuciora u e€ CoiM.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYriepon, HaxoXJAeHHE B mpupoje. AIoTpomHble Moaudukanuu. duszndeckue u
XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00pa3oBaHHBIX yriepoaoMm. Okcup yriepona(ll),
okcua yraepoaa(IV), yronpHas kucinotra u e€ coiu. AKTUBHPOBAHHBIN Yrob, aicopOLus.
Oynnepensl, rpadeH, yriaepoAHble HaHOTPYOku. [IpuMeHeHHe ™NpOCThIX BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €T0 COEAUHEHUH.

Kpemuwnii. Haxoxnenue B mpupoje, CriocoObl MOTy4YeHHs, PU3NIECKHEe U XUMHUIECCKUE
cBorictBa. Okcun kpemausA(IV), kpemMHUEBas KUCIOTa, CHIIMKATHL [IpuMeHeHNe KpeMHHs 1
ero coenuHeHu. CTEKII0, €ro MoJy4YeHHe, BUJIbl CTEKIIA.

[Tonoxenne wmeramwoB B Ilepuognyeckoil CcUCTEME XUMHYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue ¢Gu3ndeckue
cBolicTBa MeTayyIoB. [IpuMeHeHre MeTaIIoB B OBITY M TexHUKE. CIUTaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN Ppsi HanpspkeHud MeramuioB. OOmue crnocoObl MOTYyYeHHS
METAJJIOB: THAPOMETAJUIYprusi, HUPOMETAJUTYprus, 3jiekTpomeTainyprus. [lonstue o
KOppo3uu MeTaiyioB. CriocoObl 3aIIUTHI OT KOPPO3HUHU.

O6mras xapaktepucTuka MeTayiioB IA-rpynmsl [lepronnyeckoit cHCTEMBl XUMHUYECKUX
anemMeHToB. Harpmii w kammii: mnoigydeHue, (Qu3MUECKHMEe W XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas  xapaktepuctuka MmetauioB IIA-rpynner  [lepuonnyeckoil  cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Marnuii W KaiblMii: TMoJiydeHHe, (QU3UYEeCKHe U XUMHYECKUe
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COeNUHEHU. JKECTKOCTH BOJBI U CLIOCOOBI €€
yYCTPaHEeHHUS.

AnoMUHMIL: TIony4yeHue, pusndeckue 1 XUMUYECKUEe CBOMCTBA, MPUMEHEHHE TPOCTOrO
BEI[ECTBA U €r0 CoeAMHEHHHA. AMQOTEpHbIE CBOMCTBA OKCHAA M TUAPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHSL.

OO0mas xapakTepucTuka MeTamuioB mobounsix noarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMBI XUMHYECKHX IEMEHTOB.

®du3znueckue M XUMHUUYECKHE CBOMCTBA XpomMa M €ro coeauHeHuid. OKcuapl u
rugpokeuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u AMXpOMATHl, HX
OKUcCIUTENbHBIE cBOKCTBA. [lonydyeHne u npuMeHeHue Xxpoma.



®u3nyeckue M XMMHUYECKHE CBOMCTBA MapraHlia M €ro COCIMHEHUH. Baxunenmme
coenuHenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranna(VII). Ilepmanranar
KaJlus, €r0 OKUCIIUTEIbHBIE CBOICTBA.

dusznueckue W XMMHUYECKHE CBOMICTBA Keje3a M ero coeauHeHuid. OKCUIbI,
ruapokcuabl U conu skenesa(ll) u xeneza(lll). [lonmydyenne m nmpuMeHeHUE kKejne3a U €ro
CILIaBOB.

du3nyeckue M XUMHYECKHME CBOWCTBA MeAu U €€ coeauHeHuid. llomyyeHue wu
MIPUMEHEHHUE MEJIU U €€ COCTMHEHU.

Hunk: mosydeHue, (puU3MYeCKHe M XUMHUYECKHE CBOWCTBA. AM(pOTEpHBIE CBOWCTBA
OKCHJIAa M TUIPOKCHAA ILMHKA, TUIPOKCOKOMIUIEKCHI LHHKA. [IpuMeHeHHe IHMHKa U €ro
COEIMHEHU.

DKCNEepUMEHTAIBHBIE METOJIbI M3YUYEHMsI BEIIECTB U WX TMPEBpAIICHUN: U3YYCHHE
00pa3IoB HEMETAIJIOB, TOpeHue ceprl, pocdopa, xene3a, MarHusi B KUCIOPOJE, M3yUCHHUE
KOJUIEKIMM «MeTallibl M CIUIaBbl», B3aMMOJICUCTBUE WIEIOYHBIX U MIEJIOYHO3EMEIbHBIX
METAaJUJIOB C BOJIOHM (BO3MOXKHO HCIIOJIb30BAHNUE BUIEOMATEPHAIIOB), B3aUMOICUCTBHUE ITTHKA U
JKeje3a ¢ pacTBOpaMHU KHCIOT W IIeJouYel, KauyeCTBEHHbIC PEaKIMM Ha HEOpTraHWYEeCKue
AQHUOHBI, KATHOH BOJOPOJa U KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE TUIPOKCHIOB ATFOMUHUS
Y IIMHKA C pACTBOPAMH KHCJIOT U MIEJIOYEH, peIeHre KCIEPUMEHTAIBHBIX 331a4 110 TeMaM
«l"anorens», «Cepa u €€ coequHeHU», «A30T U Gochop U UX CoeqUHEHUsD», «MeTamibl
TJIABHBIX TOATPYIID», «MeTauibl MOOOYHBIX MOATPYIII».

XUMHSA U KU3Hb.

Ponp xuMum B oOecrieueHWHM YCTOWYMBOTO pa3BUTHUs dYesoBeuecTBa. [loHsTHE O
Hay4HbIX METOJaX MO3HAHUSI U METOJOJIOTMU HAy4YHOIO McciieqoBanusa. Hayunble mprHIUIBI
OpraHM3alMi  XMUMHYECKOTO TMPOU3BOACTBA. IIpoMbIlITIEHHbIE CMOCOOBI  MOJyYEHUS
BAKHEHIINX BEIIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHAKa, CEPHOM KHCIOTHI, METAHOJIA).
[IpombInieHHble CHOCOOBI MOJIyYEHUS! METAJUIOB U CIIaBOB. XHMMHUYECKOE 3arpsisHEHHE
OKpYXaloIel cpefl U €ro MmociaeAcTBusA. Poib XUMHHM B 00ECIIEUEHHWH SHEPTreTUYECKOU
0€30MacHOCTH.

XuMHs U 310poBbE yenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia mcnoJib30BaHuUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XUMHUS TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble J00aBku. Poib Xumuu B
o0ecrieueHny MUIEBON 0e30IIaCHOCTH.

KocMmernueckue u nmapdromepusie cpenctBa. boitoBas xumus. [IpaBuna GezomacHoro
WCI0JIb30BaHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BAYKHEHIIINE CTPOUTENbHBIE MaTepHAalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckue 1 MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE  KOHCTPYKLUHMOHHBIE Marepuaibl, KpacKd, CTEKJIO, KepamHKa.
Marepuains! i 3neKTpoHuKH. HaHoTexHomoruu.

Pacuérneie 3amaun.

Pacuérhl: Macchl BemecTBa Wik 00bEMa ra3oB Mo W3BECTHOMY KOJHMUYECTBY BEIIECTBA,
Macce HWIM O00bEMY OJHOTO U3 YYAacTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CIIM OJHO U3 BEUIECTB UMEET MPUMECH, MAaCChI
(0OBEMa, KONMMUYECTBA BEIIECTBA) MPOIYKTA PEaKIMH, €CIM OJIHO U3 BEIIECTB JaHO B BHJE
pacTtBopa C ONpPENENEHHON MAacCOBOM J0JIEM PAaCTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM U
MOJISIDHOW KOHIIEHTPAllUM BEIleCTBAa B PAcTBOPE, MOJM BBIXOAA MNPOAYKTA PEAKIHH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.



Peanuzanus MEXIpeIMETHBIX CBS3€H MPU U3y4eHUHU OOIIel U HEOPraHUYECKOH XUMUH
B 11 Kkiacce oCymIecTBISIETCS 4Yepe3 HCIOJIh30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U IOHATUN, IPUHATHIX B OTJCIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmire ecTeCTBEHHO-HAYYHbIC TIOHSATHS: SIBIICHUE, HAYYHBIH (aKT, TUMOTE3a, TEOpHs,
3aKOH, aHAJM3, CHUHTE3, Kiaccu(uKaius, MepPUOJUYHOCTb, HAONIIOJCHUE, W3MEpPECHHUE,
AKCHEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®usnka: mMarepusi, MUKPOMHUP, MAaKpOMHUp, aTOM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOIbI, PAJJUOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHbB, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, HJCAIBHBIA Tra3, (U3NYECKUE BEIMYUHBI, CIUHUIIBI
U3MEpEeHUsl, CKOPOCTb, JHEPIHS, Macca.

buonorusi: knetka, opraHu3M, 3KocHCTeMa, Ouocdepa, MeTabOIU3M, MaKpo- |
MHUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIIIEBOJbI, HYKICHHOBBIE KUCIOTHI, ()ePMEHTHI, TOPMOHHI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE OPO/IbI, OJIE3HbIE HCKOTIAaeMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMH4YECKas  MPOMBIIIJIEHHOCTb,  METAJUIypIrusi,  CTPOUTEJbHbIE
MaTepuaibl,  CEIbCKOXO3AWCTBEHHOE  MPOMW3BOJACTBO,  MHUILNEBAas  MPOMBILIUIEHHOCTD,
(dapmalieBTHUECKas MPOMBIIUIEHHOCTh, IPOM3BOJACTBO  KOCMETHYECKHUX IpernapaTos,
MPOU3BOJICTBO  KOHCTPYKLMOHHBIX  MaTepHajioB,  JJIEKTPOHHAs  IPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMEBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

B cooTtBeTcTBHH C CUCTCMHO-ACATCIIbBHOCTHBIM IMOAXOJ0OM B CTPYKTYPC JTUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHS TpeaMeTa «XuMHUsS» Ha YpPOBHE CpeAaHero ooiero oOpa3oBaHUs
BBIJICIICHBI CJICIYIOIINE COCTABJISIOIINEG: OCO3HAHKME 00YJAIOIUMUCS POCCUUCKON TPaKIaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEICIICHUIO;
HAIAYME MOTHBAIMM K OOYYEHHWIO; TOTOBHOCTH M  CIHOCOOHOCTh  OOyYarONIMXCs
PYKOBOACTBOBATHCA HNPUHATHIMH B O6HIGCTBC npaBuJIaMHU W HOPMaMH TIOBCACHUS; HAINYIHC
MPaBOCO3HAHUSI, IKOJIOTUUECKOU KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH 1I€JIU M CTPOUTH KU3HCHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ybTaThl OCBOCHUS MpeAMETa «XUMHUSD» OTPakaroT cHOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIHHON U MPAKTUYECKON JEATEIHPHOCTH 00YUAIOIIUXCS B MPOIIECCE peaTu3aiuu
00pa3oBaTeIbHON JESTEIHHOCTH.

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS MPEAMETa «XHUMH» OTPaKaT cHhOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHHON U MTPAKTUUYECKON JEATETHPHOCTH O0YJAIOIIUXCS B MPOIIECCE peaTnu3aiuu
00pa3zoBaTeNbHON JAEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS OOYUYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00S3aHHOCTEH, YBaXKEHUS
K 3aKOHY ¥ MPABOTIOPSIKY;

MIPEJICTaBICHHUS] O COIMAIbHBIX HOPMax M MpaBUaX MEXJIMYHOCTHBIX OTHOILIEHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NIEATEIBHOCTH MPHU CO3/IaHUHU YU€OHBIX IIPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHMMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI
JPYTUX MpU aHAIKU3€ Pa3INYHbIX BUIOB YUeOHOM NEeSITENbHOCTH,

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIICHHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIETUI0 OTEHYEeCTBEHHOMU
XUMHUH;

YBOXEHUS K MPOLECCY TBOPYECTBAa B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUIIOKEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JAaHHbIE HAYKH €CTh Pe3yJbTaT AJUTENbHBIX HAOIIOJICHU,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

MHTEpeca U TO3HABaTEeNbHBIX MOTHBOB B TOJYYEHHH M TOCIEIYIOIIEM aHAIHU3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallid, CBSI3aHHbIE C XWMUYECKUMHU SIBICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTU OLIEHMBAaTh CBOE IMOBEIEHHWE M TOCTYNKHM CBOUX TOBApHILEWd C MO3ULUN
HPABCTBEHHBIX M MIPABOBBIX HOPM U € YU4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbS:



MOHMMAaHUS IIEHHOCTEH 3A0poBOro M Oe30macHOro obpasza JKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmrofieHns mpaBui 0€30MacHOr0 OOpAaIIEeHUs] C BEIIECTBAMU B OBITY, MOBCETHEBHOM
KU3HHU, B TPYIOBOU JICATEIHHOCTH;

MOHUMAHWS IICHHOCTH TMPAaBWJI HHIUBUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS IOCJICICTBUN W HENPHSTHS BPEIHBIX MPHUBBIUEK (YIIOTPEOICHHS aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TPyA0BOr0 BOCTIMTAHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4e€OHO-HCCIICIOBATEIBCKOW JESTCIHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUJAX JICATEIIHBHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YyYaCTHE B PEIICHWU MPAKTUICCKUX 3a7ad COIHATBHOU
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIBI);

WHTEpeca K MPAKTHYECKOMY H3y4eHHIO MPO(ECCHil pa3IMdHOTO POJia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASM TPYJia U pe3yibTaTaM TPYAOBOH JESITECIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBUAYAILHOH TPAcKTOPUU OOpa30BaHUs,
Oyaymier mpodeccuu U peaTn3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB ¢ YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH I1€JI€CO00Pa3HOTO OTHOIIECHUS K MPUPO/IE KaK UCTOUYHUKY CYIIECTBOBAHMS
JKM3HH Ha 3emIie;

MMOHUMAaHMSI TJI00ATLHOTO XapaKTepa YKOJIOTHISCKUX TPOOIeM, BIUSHUAS IKOHOMHYECKHIX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUS HEOOXOAMMOCTH MCIIOIb30BaHMS JOCTHIKECHUN XUMUU JIJIsL PEIICHUST BOITPOCOB
PaIlMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPHATHS JCHCTBUH, MPUHOCAIINX BPEI OKPYXKAIOIIeH MPUPOJHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONPHUATHBIE YKOJIOTHYCCKUE MOCIIEICTBHUS MPEANPUHUMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJUYUsl PA3BUTOIO 3KOJOTHYECKOTO MBIIIJICHUS, AKOJIOTHYCCKON KYJIBTYPBI, OIBITA
NESTETPHOCTH  AKOJOTHYECKOW HAIpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HWMH B
MO3HABATEIbHONW, KOMMYHUKATUBHOW W COLMANLHOW MPaKTUKE, CIOCOOHOCTH U yMEHUs
AKTUBHO MPOTHUBOCTOSITH HACOJIOTHN XeMopoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO DAa3BUTUS HAyKd U
00IIeCTBEHHOW MTPAKTHUKH;

MOHUMAaHM CHenu(UKH XUMUU KaK HAayKd, OCO3HaHUs e€ poiu B (QOpMHUPOBAHUU
palMOHATIPHOTO  HAyYHOTO  MBIIUIEHHUS, CO3JaHHHM  LIEJOCTHOTO  MpEACTaBlIeHUs 00
OKpY)KaloIleM MHpE KaK O €IAMHCTBE MPUPOAbI W 4YEJIOBEKa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobiieM COXpaHeHHUs PUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYMMOCTH XMMHUHU IS COBPEMEHHOW IMBUIM3AINH: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH U BAXHOW pPOJIM B CO3JAaHMM HOBOW 0a3pl MaTepuaIbHON
KYJIbTYPbl, B pEIIEHUU TJI00ANbHBIX MPOOIEM YCTOHYMBOTO pAa3BUTHUSL YEIOBEYECTBA —
CBIPBEBOM, JHEPreTUYEeCKOW, TMHIIEBOM M DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHUU



MEIUIIMHBI, 00ECTICYeHNH YCIOBUHM YCHENIHOTO TPyJda U IKOJOTHYECKA KOMMOPTHOU >KH3HU
Ka)KIOr'o WieHa OOIIeCTBa;

€CTECTBCHHO-HAYYHONH TPAMOTHOCTH: TIIOHMMAHHUS CYIIHOCTH METOJIOB IO3HAHUS,
HCII0JIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH MCIIOJIh30BaTh MOJTydaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHUS SBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOIAINIMX B HEM M3MEHEHUH,
YMEHHS J1elaTh OOOCHOBAHHBIC 3aKJIFOUCHUS Ha OCHOBE HAy4dHBIX (DAKTOB M UMECIOIIMXCS
JTAHHBIX C [EJTBI0 TIOJYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XWMUYECKUE 3HAHWS JUIS PEHICHUS
po0JIeM B peasibHBIX KHU3HCHHBIX CHTYAIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEA0BATEIILCKOM IeATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CcaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMA IO XHMHH B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3uuHBIX cdepax mnpodeccnoHaTbHOM
JIEATEITLHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3yabTaThl OCBOEHHUS MPOTpaMMBbl IO XMMHHM Ha YPOBHE CPEIHErO
o01rero 06pa3oBaHUs BKIHOYAIOT:

3HaYMMBbIe IS (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUINXCS MEKIUCIUTUTMHAPHBIC
(MexXnpeaMeTHbIe) OOIICHAYYHbIE TOHATHS, OTPaXKAroIIWe IEIOCTHOCTh HAYYHOW KapTHUHBI
MUpa U crelu(uKy METOJO0B IMO3HAHMWS, MCIIOJIB3YEeMbIX B €CTECTBEHHBIX HaykKax (Martepus,
BEIIIECTBO, DJHEPrHsl, SIBJICHHWE, NPOIECC, CHCTEMa, HAYYHBIH (aKT, NPHHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpWs, WCCIIC0OBaHHE, HAONIOICHHE, M3MEPEHUE, IKCIICPUMEHT H
apyrue);

YHUBEpCaJbHbIE  y4eOHbIE  JCWUCTBUS  (TO3HABAaTEIbHBIE,  KOMMYHHKATHBHEIC,
perynsTHBHbBIE), oOecreunBarone (HopMUpoBaHHE (QYHKIMOHAIBHONH TPAaMOTHOCTH U
COLMAIBHOM KOMITETEHITH 00yYarOIuXCs;

CMOCOOHOCTh ~ OOYYArOIIUXCS ~ HWCIOJBb30BaTh  OCBOCHHBIC  MEXKIUCHUILUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHWS W YHHBEpPCAJIbHBIC YYEOHbIC NCHCTBHS B TO3HABATEIBLHOU U
COLIMAIBHOM MIPAKTHUKE.

MertanpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3naBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS

1) 6a3oBble JIOrMYeCKHUE 1eliCTBHA:

CaMOCTOSITENIbHO (POPMYIHUPOBATh M aKTyaTU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LENH ACSITENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HUX JOCTUKEHHS,
COOTHOCHUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

WCIOJb30BaTh MPU OCBOCHMM 3HAHMA NPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIIEIATh
XapakTepHble TMpPU3HAKA TMOHATUW W YCTAaHABIMBATH MX B3aUMOCBS3b, MCIOJb30BaTh
COOTBETCTBYIOIINE TIOHITHS U1 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA,



BBIOMPATh OCHOBAaHUS M KPUTEPHUHM ISl KIACCH(PHUKAIUU BEUIECTB W XUMHUYECKUX
peaKuuii;

yCTaHABIUBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYKICHUS (WMHIYKTHBHBIC, JICIYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISIT 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MPUMEHSATH B TPOIECCE MMO3HAHUS HCIOIB3YeMble B XUMUU CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIENIH, TPEeoOpPa3OBbIBATh MOJCIBbHBIC TMPEACTABICHUS — XUMUYECKUWA 3HAK (CHMBOJI)
JJIEMEHTa, XUMUYecKas Gopmyia, ypaBHEHUE XUMHUYECKON pEaKIuy — MPH PEIICHUH YIeOHBIX
MMO3HABATEIBHBIX M MPAKTHYCCKHUX 33/1a4, TIPUMEHSATh Ha3BAaHHBIC MOJICIBHBIC TIPE/ICTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCIEA0BaTENbCKUE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PCAKITHIA;

¢bopMmynupoBaTh 1€MW 3aJa4d  MCCIEAOBAHUSA, HCIIOJIb30BATh IIOCTaBJICHHbIE U
CaMOCTOSITEIFHO C(HOPMYITHUPOBAHHBIE BOMIPOCH B KAYECTBE WHCTPYMEHTA MO3HAHUSI U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3HI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQJICTh HABBIKAMH CaMOCTOSITCIIGHOTO IUIAHWPOBAHHWS W TPOBEACHUS YICHHUYCCKUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAONIIOAaTh 3a XOJI0M IPOLecca, CaMOCTOSITENIbHO
MIPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3Yy/IbTATOB MCCIIEI0BAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJIENaHHOMN
pabore;

MpuoOpeTaTh OMBIT YYCHUYSCKOW HCCIIENOBATEILCKOM W TPOCKTHOW JESATEIHHOCTH,
MPOSIBIIATh CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOUCKY METOJOB pPELICHUS
MPaKTUYECKUX 3aJa4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHGOpMaUuUU (HAYYHO-TOMYJIApHAs
JuTepaTypa XUMHYECKOIO COJEp)KaHus, CIpaBOuYHble MocoOus, pecypcbl HWHTepHera),
aHAJIM3UPOBaTh HMH(OPMALMIO PA3IMYHBIX BUAOB U (GOpPM TMPEICTABICHUS, KPUTUYECKHU
OIICHHUBAThH €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpochl W MPUMEHSITh pa3IUYHbIe METOAbl MPH MOHCKE U OTOOpE
uHpopmaluy, He0OXOAUMOM /JIsl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPHOOPETaTh OMBIT UCIOJIL30BAHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUpaTh ONTUMAIBbHYIO (popMy mpeacTaBieHus: nHGopMaluu (CXeMBl,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAYUYHBIM $3bIK B KayeCTBE CpeACTBa NIpH pPabOTe C XUMHUYECKOU
uHdopMalven: TPUMEHITh MeXIpeaMeTHble ((PU3NYecKue H MaTeMaTUdecKhe) 3HaKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

KomMmyHukaTuBHBIE YHUBEpcabHbIE y4eOHbIe 1elCTBHUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CYXTaeMOM TeMbI B XOJI€ TUAOTa U/UITN TUCKYCCUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEUIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MpeII0KEHHOM 3a/1a4H;



BBICTYIIATh C IPE3EHTALMEN PE3yJbTaTOB ITO3HABATEIBLHON JEATEIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHMKAMU IIPUM  BBIIOJIHEHUM XHMHYECKOIO
9KCIEPUMEHTA, NPAKTUYECKOW pPAOOTHI 10 HCCIECJOBAaHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanu3anuu y9eOHOTO MPOeKTa, U (OPMYIMPOBATH BBIBOJIBI IO pPE3yJabTaTaM IMPOBEAEHHBIX
WCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS TO3UIIHIA B X0/1€ OOCYKJIEHUSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE el cTBUA:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IIO3HABATEJBHYIO JESTEIBHOCTD,
ompezenss e€ el U 3aJa4ud, KOHTPOJUPOBATh U MO MEPEe HEOOXOAUMOCTH KOPPEKTUPOBATH
IpeiaraéMblii alrOpUTM JIEHCTBUN MPH BBIMOJHEHUU Y4EOHBIX M MCCIIEI0BAaTENbCKUX 3a/a4,
BbIOMpaTh Hanbosee 3 (HEeKTUBHBIN CIIOCOO MX PELIEHUs ¢ YIETOM MOTyUYEHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMbl M0 XUMUU Ha yriiyOI€HHOM ypOBHE Ha
YPOBHE CpeHEro OO0IIero o0pa3oBaHUs BKIIOYAIOT CIeNU(PUIECKUE NI YIeOHOTO mpeameTa
«XUMHS» HAy4YHbIE 3HAHUS, YMEHHS M CIOCOOBI ACWCTBUI MO OCBOCHMIO, MHTEPIpPETAlMU U
peoOpa30BaHMIO 3HAHUHN, BUJIBI AEATEIHHOCTH 0 MOJYYEHUIO HOBOTO 3HAHMS M TPUMEHEHHUIO
3HaHWUH B Pa3IMYHBIX yYeOHBIX CHUTYaIlMsX, a TaK)Ke€ B PEaJbHBIX >KM3HEHHBIX CUTYAIHsIX,
CBSI3aHHBIX C XUMHEW. B mporpamme mo XWMUU MPEIMETHBIE Pe3yNbTaThl NMPEICTaBICHBI MO
rojam U3y4eHHUsl.

10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABIECHUN: O MECTe M 3HAUYEHUU OPraHWYeCKOM XUMUHM B
CUCTEME €CTECTBEHHBIX HaYK U €€ poJid B 00€CIIeYeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHny mpoOsieM 3KOJOTUYECKOW, SHEPreTUYecKO W MUIEBOil 0€301acHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3/laHUU HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHHUKOB SHEPrUU, B OOecreueHUH
paIOHAaIBLHOTO MPUPOAONOIB30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KYIbTYpHI
YelloBeKa, a TakXKe HKOJIOTMYECKM OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3JI0POBBIO H
MIPUPOIHOM cpee;

BIIQJICHUE CHCTEMO XMMHUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMHYECKHH SJIEMEHT, aToOM, SIPO M 3JIEKTpOHHas 00ojiouka atoma, s-, p-, d-
aTOMHbIE OpOUTaNIHM, OCHOBHOE M BO30OYKIEHHOE COCTOSHUS aTOMa, TMOpHIM3alvs aTOMHBIX
opOuTanel, MOH, MOJEKYIa, BaJCHTHOCTb, SJEKTPOOTPUIATEIHHOCTh, CTENEHb OKHCICHUS,
XMUMHYECKasi CBS3b, MOJb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIJIepOAHBINH CKEIeT,
(GyHKIIMOHATBHAS TPYINA, paaukai, CTPYKTYpHbIe (OpMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyeckas, ONTHUYecKas),
N30MEpPBI, TOMOJIOTHYECKUM PsiZl, TOMOJIOTH, YIJIEBOJOPOAbBI, KUCIOPOA- U a30TCOAEpKallne
OpPraHMYECKHUE COECIUHEHHS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS; TEOPUH, 3aKOHBI (mepuoandeckuil 3akoH [I. V. MenneneeBa, TeOpusi CTpOEHHS
opranuueckux BemecTs A. M. byrnepoBa, 3aKOH COXpaHEHMs MacChl BELIECTB, 3aKOH
COXpaHEHHMsS W NPEBpallleHHs] SHEPruM MpH XUMUYECKUX peakIusIX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIME B OCHOBE NOHMMAHHUS



MPUYMHHOCTH M CHUCTEMHOCTHM XUMHUUYECKHX SBJICHHM; WPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUN, TEPMOJMHAMHUYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUsl, O B3aMMHOM BJIMSIHUM aTOMOB M T'PYII aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBINA U
Me3oMepHbId 3 dekts1, opuenTanTsl [ u Il pona); dakronorudeckne CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M O€30IaCHOM MCIIOJIb30BAHWM BA)KHEWMIINX OPraHUYECKUX BELIECTB B
OBITy W MPAKTUYCCKOW NEATEIHPHOCTH YEJOBEKa, OOIMMX HAYYHBIX MPUHITUIIAX XUMHYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, TEpepadOTKH HEPTH);

chOpPMHUPOBAHHOCTh ~ YMCHHIA:  BBISBJISITH ~ XapaKTEpHbIE  MPU3HAKH  TOHATHUH,
YCTaHaBJIMBATh WX B3aHUMOCBSI3b, HUCIIOJI30BATH COOTBETCTBYIOLIME MOHATUS MPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHECHHI;

c(OpMUPOBAHHOCTh YMEHUI:

UCIOJIb30BAaTh  XMMHYECKYK0 CHUMBOJIMKY JJIi COCTaBJIGHHS MOJIEKYJSPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJISITh YpaBHEHUS XHMHMUYECKHX pEaKIUHd ¢ PACKPBIBaTh WX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUA TOCPEJACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OalaHca OSTUX pEeaKIUi, pPEeaKIuid HMOHHOTO OOMEeHa MyTEM COCTaBIICHHS HMX TOJHBIX H
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTAaBIMBATh MOJETU MOJIEKYJ OPraHWYECKUX BEIIECTB ISl MWIUTIOCTPALMM HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAaHHOCTh ~ YMEHMI:  yCTaHaBIMBAaTh  NPUHAJIEKHOCTH  H3YYEHHBIX
OpraHMYECKHUX BELIECTB IO HMX COCTaBy M CTPOCHHMIO K OMPEIeNEHHOMY KIaccy/Tpyrie
COCTMHECHUH, JaBaTh UM Ha3BaHMs 1Mo cucrteMarndeckoir HoMeHnknarype (IUPAC) u mpuBoauTh
TpUBUAIbHBIE HA3BaHUS IJI OTIENbHBIX IPEACTaBUTENCH OpPraHWYecKUX BELIECTB (ITUIICH,
alleTUJIEH, TOJIyOJ, TJIMIEPUH, 3TUJICHIJIUKOIb, (PeHOoI, (opManbIeru, alueTanbIerus, aleToH,
MypaBbHUHAas KUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsI, OJIEMHOBAsSI, TAJIbMUTUHOBASI KUCIIOTHI,
[VIMLMH, aJlaHuH, MajibTo3a, (DPYKTO3a, aHWIMWH, JTUBUHHWII, H30MPEH, XJIOPOIMPEH, CTHUPOJI U
Apyrue);

cOpPMUPOBAHHOCTh YMEHHMSI ONpPENENSTh BHUJ XUMHUYECKOW CBS3HM B OPraHMYECKUX
coeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJOKEHUS TEOPUU CTPOCHHSI OPraHHYECKHX
BemectB A. M. bytiiepoBa a5 00bsicCHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOCHUS;

chOpMUPOBAHHOCTh YMEHMI XapaKTepu3oBaTh COCTaB, CTpOeHHE, (u3HUecCKue Hu
XMMHYECKHE CBOMCTBA THUNHYHBIX TMPEACTABUTENCH PA3JIUYHBIX KIACCOB OPraHMYECKUX
BEIECTB: aJKAaHOB, I[MKJIOAJIKAaHOB, AaJIKCHOB, aJKaJWEHOB, aJKWHOB, apOMAaTHUYECKUX
yIJI€BOJOPOIOB, CIUPTOB, ajlbJACTUAOB, KETOHOB, KAPOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX
3buUpOB, KUPOB, HUITPOCOEAUHEHUN U aMUHOB, aMUHOKHCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, AU- U
MOJINCAXapUI0B), WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIy HHUMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINH C UCMOIB30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpPMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX TMPUMEPAX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOM CIMOCOOHOCTH OPraHMYECKUX COCTUHEHHH OT KPaTHOCTH W THUIIA
KOBaJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJaX;



c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(medTh, TPUPOIHBIN Ta3, Yroyb), CHOCOOBI €ro MepepaboTKH U NMPAKTHYECKOE NMPUMEHEHHE
MIPOIYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAHWMH O €CTECTBEHHO-HAYYHBIX METOJax
MO3HaHUSA — HAONIOJCHUN, W3MEPEHHH, MOJICIMPOBAHUH, OJKCIEPHUMEHTE (pEabHOM |
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 3TH 3HAHUS;

C(OPMHPOBAHHOCTh YMEHHUS NPUMEHSTH OCHOBHBIE OTEpPAllMd  MBICIHTEIBHOM
JEATeNbHOCTH — aHAJM3 W CHUHTE3, CpPaBHEHHE, O0OOIIEHHE, CHCTEeMAaTH3AIHIO0, BBISBICHUE
MPUYMHHO-CIIEICTBEHHBIX CBS3€H — JJIS H3y4YEHUS! CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHA;

C(OPMHUPOBAHHOCTh YMEHHUH: BBISBIISATH B3aUMOCBSI3b XUMHUECKUX 3HAHUN C TIOHSATHUSMH
W TIPE/ICTABICHUSMH JPYIHX €CTECTBEHHO-HAyYHBIX MPEIMETOB Ui 0OoJiee OCO3HAaHHOTO
MOHWMaHUS CYITHOCTH MAaTEPHAIBLHOTO €AWHCTBA MHpPA, UCIOJIH30BATh CUCTEMHBIC 3HAHUS TI0
OpraHU4eCcKO XUMUH ISl OOBSICHEHHS M TIPOTHO3UPOBAHMUS SIBICHUH, MIMEIOIINX €CTECTBEHHO -
HAYYHYIO TIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHH: TIPOBOJUTH pACUETHl IO XUMHUYECKUM (opMmynam u
YpaBHEHHSIM XHMUYECKAX PEAKIHUH C WCIOJb30BaHUEM (PU3MUYECKHX BEIMUYWH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPH3YIONIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBHI:
pacy€Thl 0 HAXOXKACHUIO XUMHUYECKOH (POPMYITBI BEIIECTBA MO0 M3BECTHBIM MACCOBBIM JIOJISIM
XAMUYECKHX JIEMEHTOB, MTPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, aHATM3UPOBATH U OLEHUBATDH C TTO3UIIHHA
9KOJIOTUYECKON 0€30MacHOCTH TMOCHIEACTBUA OBITOBOM M IPOM3BOJCTBEHHOM JAEATEIBHOCTH
4eJI0BeKa, CBA3aHHOW C IepepabOTKOM BELIECTB, HCIOJIb30BaTh IOJIYYEHHbIE 3HAHMS Ui
IPUHATHUSA TPAMOTHBIX PEIICHUI MPo0ieM B CUTYalUsX, CBI3aHHBIX C XUMHEH;

C(OPMHPOBAHHOCTb YMEHUI: CaMOCTOSTENIBHO IJIAHUPOBATh U MPOBOJAUTH XMUMUYECKUN
SKCIEPUMEHT (IOJY4YE€HHE M M3Y4YEHUE CBOWCTB OPraHMYECKUX BELIECTB, KaueCTBEHHbBIE
peaKkuMy YIIeBOJOPOJOB PA3IUYHBIX KIACCOB U  KHCIOPOJCOAEPIKALIUX OPraHMYECKUX
BELIECTB, pEIIEHNE YKCIEPUMEHTAIbHBIX 3a/1a4 110 PACHO3HABAHUIO OPraHUUYECKUX BEILECTB) C
coOuoieHueM mpaBuil  Oe3omacHOro oOpalieHus C  BelecTBaMH M J1JaOOPaTOPHBIM
oOopynoBanuemM, (popMyaupoBaTh L€ldb HUCCIENOBAaHUS, MPEJICTABIATh B Pa3IMuHONW (opme
pe3yibTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

C(OPMHUPOBAHHOCTb YMEHHIA:

coOuroaTh MpaBHiia 3KOJOIMYECKH 1L1e71ecO00pa3HOro MOBEAEHUS B ObITY M TPYHOBOM
NEATeIbHOCTH B LENAX COXPAHEHUS CBOEro 370pOBbs, OKpYXKAIOLIEH NPUPOAHON cpelsl U
JOCTHXKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTb TOKCHYECKOTO JICHCTBUS HA HUBbIE OPraHU3Mbl ONpPEEIEHHBIX
OpraHMYeCcKUX BELIeCTB, MOHUMast cMblci nokasatens [1JIK;

aHaJM3UpPOBaTh  LIE€J1€COO0PAa3HOCTh  NPUMEHEHHsS  OpPraHMYEeCKHX  BELIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTh YMEHHUH: OCYILECTBIIATH IIE€JCHANPABICHHBI MOUCK XUMHUYECKOH
uHbOpMalMK B pa3IMyYHBIX MCTOYHMKAX (Hay4dHas M yuyeOHO-HaydHas JIMTepaTypa, CpeAcTBa
MaccoBoil uH(popmanuu, MHTepHEeT M Ipyrue), KpUTHUECKH AaHAIM3MPOBATH XUMHYECKYIO
uHpopMalnio, nepepadaTeiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTaBIEHHON yueOHOM
3a7a4ei.

11 KJIACC



[IpenMerHbie pe3ynbTaThl OCBOCHHSI Kypca «OOmas u HeopraHuveckas XAMUSDY
OTpaXkaroT:

cOPMHUPOBAHHOCTh  TPEJCTABIICHUM: 0  MaTepuaibHOM €MHCTBE  MHUPa,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJICHUI NIPUPOJIBI, O MECTE U 3HAYCHUN XUMUU B CUCTEME
€CTECTBEHHBIX HayK W €€ poju B 00€CIEUEeHNH YCTOWYMBOTO PA3BUTHUS, B PEIICHUH ITPOOIEM
IKOJIOTMYECKOM, YJHEPreTUICCKON U MUIIEBOW 0€30IIaCHOCTH, B PA3BUTUH MEAHUIIMHBI, CO3TaHUN
HOBBIX MAaTE€pPUAJOB, HOBBIX MCTOYHHMKOB OJHEPruM, B OOECHNEYCHUU PaALUOHATHHOTO
MIPUPOJIOTIONIL30BaHUS, B (DOPMHUPOBAHMHM MHPOBO33PCHHSI M OOIIEH KYJIbTYphl YEIOBEKa, a
TaKKe SKOJIOTHUYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO M IIPUPOJIHOMN CPEJIE;

BJIAJICHUE CHUCTEMOW XHMHUYECKUX 3HAHWW, KOTOpas BKIOYAET: OCHOBOIOJAraroniue
MOHSATUS — XUMUYECKUH DJIEMEHT, aTOM, SAPO aToMa, U30TOIIbI, SJIEKTPOHHAsT 000JI0UKa aToma,
S-, p-, d-aToMHBbIe OpOHMTAIM, OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS aToMa, THOPUAN3AINS
aTOMHBIX OpOHWTaNe, WOH, MOJIEKYJIa, BaJIEHTHOCTh, JJEKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHCJICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOpPOIHAs),
KpHUCTAJUIMYECKas PEIIETKA, XUMUYECKash pPEaKUUs, pacTBOP, BJIEKTPOJUTHI, HEANEKTPOJUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMAIUs, CTENEeHb JIUCCOLMAIMH, BOJOPOJHBIA MOKA3aTelb,
OKHUCJIUTENb, BOCCTAHOBUTENb, TEIJIOBON APPEKT XUMUUECKOHN peakliy, CKOPOCTh XUMUYECKOU
peakiuy, XWMHYECKOE€ pAaBHOBECHE, TEOPHUU U 3aKOHBI (TEOpUSl DIEKTPOJTUTHUECKOU
qucconuranuu, nepruoanueckuii 3akon J[.M. MenpaeneeBa, 3akOH COXpaHEHHUS! MAacChl BEILIECTB,
3aKOH COXPAHEHMS W MPEBPALICHUS] SHEPTUU MPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIHUX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3bIK XUMUH,
MHPOBO33PEHUYECKHNE 3HAHMS, JIEKAlMe B OCHOBE MOHHMAaHWS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBJICHHI; COBPEMEHHBIE IPEACTABICHUS O CTPOCHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJSIPHOM W HAJMOJIEKYJSIPHOM YpPOBHSIX; TIPEACTABICHHUS O MEXaHM3Max
XUMUYECKUX PEAKUUN, TEPMOJMHAMMYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTIX HX
MPOTEKaHUs, O XUMHUYECKOM pPAaBHOBECHUH, pacTBOpax U  JUCHEPCHBIX CHUCTEMAX;
(bakToNOruuecKrue CBEJCHUS O CBOMCTBAX, COCTaBE, MOTYYEHUU M OE30MacHOM HCIIOJIb30BAHUN
BOKHEHIINX HEOPraHMYECKUX BELIECTB B OBITY M IMPAKTUYECKOW MAEATEIbHOCTH YEIIOBEKa,
0o0LIMX HAYYHBIX MPUHIHUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh ~ YMEHMI:  BBISBJISITH  XapakTEpHblE  MPU3HAKU  TOHATHUH,
YCTaHaBIMBATh MX B3aUMOCBS3b, HUCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS MPU OMUCAHUU
HEOPraHUYECKHUX BEILECTB U UX MIPEBPAICHMII;

c(OpMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XMMHUUECKYIO CHUMBOJIUKY JJISI COCTaBIICHHS
dbopMyn BelIECTB U YpPaBHEHUI XWMHUYECKUX PEAKIUH, CHUCTEMAaTUYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUS ONPENENSITh BAJICHTHOCTh U CTENEHb OKHCICHUS
XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSIX, BUJ XUMHUYECKON CBS3U (KOBaJleHTHas, HMOHHAs,
MeTaJTn4yecKasi, BOJOPO/IHAs ), TUTI KPUCTAJUTMUECKON PEelIETKH KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh YMEHHSI OOBICHITH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT BHUIA
XMUMHYECKON CBSI3U U TUMNA KPUCTAJUTMUECKON PeIéTKH, OOMEHHBIN M JOHOPHO-aKIENTOPHBIN
MEXaHHU3MBbI 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHIA: KIACCU(PHUIIMPOBATh: HEOPraHUYECKHE BEIIeCTBa MO HUX
COCTaBy, XMMHUYECKUE PEAKLIUU MO PA3IMUYHBIM MpU3HAKaM (YUCIY U COCTAaBY pearupyroumx
BEIECTB, TEIUIOBOMY J(G(EKTy peakiuu, HW3MEHEHHIO CTEleHeW OKUCICHHS JJIEMEHTOB,



00paTUMOCTH, YYaCTHIO KaTalnW3aTropa W JPYyrue); caMOCTOSTEIbHO BHIOMPATh OCHOBAHUS H
KPUTEPUH JUTS KIIACCU(PUKAIIUN U3yUaEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

cOPMHUPOBAHHOCTh yMEHHUS PACKPhIBaTh CMBICI Mepuoaudeckoro 3akona J[. .
MengeneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATH3HPYIOIIYIO, OOBSICHUTENBHYIO |
IIPOrHOCTUYECKYIO (PYHKUINU;

c(OPMHUPOBAHHOCTh YMEHUHN: XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB
XMUMHMUYECKUX DJIEMEHTOB IepBoro—uerBéproro mnepuonaoB Ilepuoauueckoit cucremsr JI.U.
MenneneeBa, UCIONb3Yys MOHATUS «IHEPIETUUECKUE YPOBHUY, «IHEPreTUUECKUE MTOAYPOBHUY,
«S-, p-, O-atoMHBIC OpOUTAIM», «OCHOBHOEC M BO30YKIEHHOE DHEPreTUYECKHE COCTOSHUS
aToMa»; OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMUMHUYECKHMX JJIEMEHTOB U HUX
coequHeHU no nepuogaM u rpynnaMm Ilepuommueckoin cucrtemsl JI. M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHU: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHME XUMHYECKUE
CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAHHE I'€HETUYECKOU CBS3U
MEXAY HEOpPraHWYeCKUMHU BEIIECTBAMH C IOMOULIBI0 YpaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil IoCpPeCTBOM COCTaBJICHUSI AIEKTPOHHOTO OajlaHca 3TUX peaklui; peaklui HOHHOTO
oOMeHa MyTEM COCTaBJIE€HHUS MX MOJHBIX M COKPAIEHHBIX HOHHBIX YypaBHEHHH; peakuuit
TUIPOJIN3A; Peakuil KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpPE THAPOKCOKOMILJIEKCOB IIMHKA U
ATIOMUHHS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakumii ¢ yd4éToM HX DHEPreTUYECKHUX XapaKTEPUCTUK, XAPaKTep H3MEHEHUS CKOPOCTH
XMUMHYECKON peaklMy B 3aBUCUMOCTH OT Pa3IUYHbIX ()aKTOPOB, a TAKXKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BJIUSHUEM BHEIIHUX Bo3aercTBui (nmpuHuui Jle [llaTense);

cOpMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XUMUUYECKHE PEaAKIIUH, JeKaIIle B OCHOBE
MIPOMBIIIJIEHHOTO TOJIYYEHUSI CEpHOM KHUCJIOThI, amMMHakKa, oO0IlHe Hay4YHbIe MPUHIIUIIBI
XUMHYECKUX TPOU3BOJCTB; I€JIeCO00Pa3HOCTh NPUMEHEHHS HEOPraHMYeCKHUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

chOpMUPOBAHHOCTh BIAJACHUA CHCTEMON 3HAHMH O METOJaX HAyYHOro MO3HAHUS
SBJICHUW TPUPOJIbI — HAOIIOZeHHEe, U3MEpPEHHe, MOJEINPOBaHUE, IKCIIEPUMEHT (peaibHbId U
MBICJICHHBII), UCTOJIb3yeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHATh ATH 3HAHUS MPHU
HKCIEPUMEHTAJILHOM HCCIIEIOBAaHUM BEIIECTB WM Ui OOBSCHEHUS XUMUYECKUX SIBICHU,
MMEIOIINX MECTO B MPUPOJE, NMPAKTUUECKOW JESITEIbHOCTH YEJIOBEKAa M B MOBCEAHEBHOU
KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATHUSIMHU
U TPEICTaBICHUSIMU JAPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB g 0Oojiee OCO3HAHHOTO
MMOHMMAaHHUS MaTEPUAIILHOTO €AMHCTBA MUPA;

chOpPMUPOBAHHOCTh YMEHHSI TMPOBOAUTH pACUEThl: C UCIOJIB30BAHUEM TOHSATHIMA
«MaccoBasi JI0Jisl BEIIECTBA B pacTBOPE» M «MOJISIpHAsT KOHILIEHTPALMs»; MACChl BEIIECTBA WIIH
00béMa Ta3a 1O M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM O00bEMY OJHOrO WH3
YYaCTBYIOIIMX B PEaKIMHM BEIIECTB; TEIJIOBOTO 3(ddexTa peakinu; 3HAYEHHUs] BOJOPOHOTO
[I0Ka3aTeasl pacTBOPOB KHUCIOT M WIEJIOYEH C M3BECTHOM CTENEHBIO AMCCOLMALMH; MacChl
(06béMa, KOTMYECTBA BEIECTBA) MPOIYKTa PEAKIIUH, €CIIH OJTHO U3 MCXOJHBIX BEILIECTB JIaHO B



BUJE pacTBOpa C ONPEACIEHHONM MacCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA WJIM JAHO B
M30BITKE (MMEET MPUMECH ); IO BBIX0JIa MPOIYKTA PEaKUH; 00bEMHBIX OTHOIICHUI ra30B;

c(OpPMHUPOBAHHOCTh YMEHUM: CAMOCTOSATEIHHO IJIAHUPOBATH U MPOBOJAUTH XUMUYCCKHIMA
9KCHEPUMEHT (IIPOBEJCHHE peaKklUUid HOHHOTO OOMEHa, MOJTBEPKACHUE KaueCTBEHHOIO
COCTaBa HEOPraHMYECKHX BEIIECTB, ONPEIENICHUE CPEIbl PAacTBOPOB BEIIECTB C IOMOIIBIO
WHIMKATOPOB, U3YUCHUE BIIMSHHS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuw,
pelieHue SKCIepUMEHTAIBHBIX 33/1a4 110 TeMaM «Metasuib» u «Hemeramis») ¢ coOmoaeHnem
npaBui  0€30MacHOTO OOpalieHHss C BEHIeCTBAaMH U J1a0OpaTOPHBIM 000PYIOBaHHEM,
dbopMynHpoBaTh LENb HCCIENOBAaHUS, TPEACTABIATE B pa3nuyHOW (opme pe3ynbTaThl
AKCIIEPUMEHTA, aHATTM3UPOBATh U OIIEHUBATh UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHHUI: COOJII0IaTh MPaBHJIA MOJIB30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pYyAOBaHKEM, OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSIMH
[0 BBHINOJHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB, HKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEJIEHUsT B OBITY W TPYIOBOM JEATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/I0POBbS,
OKpY)Karoled MPUPOTHON cpellbl U JOCTHKEHUA €€ YCTOWYMBOrO PAa3BUTHS, OCO3HABATh
OTIACHOCTh TOKCHYECKOTO JACHCTBUS HA KUBBIE OPraHW3MBI OTNPENCIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHUMas cMbIci nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH IIEJICHANPABICHHBIA MOUCK XUMHUYECKOU
nH(pOpMallMK B PA3IMYHBIX MCTOYHMKAX (HaydHas W ydeOHO-Hay4Hasl JIMTeparypa, CpeicTBa
MaccoBoii mH(popMmanuu, VHTepHET W Apyrue), KPUTUUECKH aHAIM3UPOBATh XUMHUYECKYIO
nHpopManuio, rnepepadareiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHOW yueOHOM
3a7a4en.
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KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

[Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH,
MPEACTABICHUE O MHOTOOOpa3uu OPraHUIECKUX
COEIMHEHUI

DNEeKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
BO30YX/IEHHOE COCTOSsIHUS). BasieHTHBIE BO3MOYKHOCTH
aToma yriiepoaa

XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3H, CTIOCOOBI
pa3pbiBa CBs3EH

Teopust cTpoeHUsI OpraHUYeCKUX coenuHeHud A. M.
byrneposa

Bubl nzoMepun: cTpykTypHas, IpoCTpaHCTBEHHAS.
DneKkTpoHHBIC 3PPEKTHI B MOJIEKYIaX OPraHUIECKUX
COECOUHEHUN

[IpencraBienue o kiaccuGuKay U CUCTEMaTHYECKast
nomenknarypa (IUPAC) opranndeckux BemiecTsn

Knaccudukanus peakiuii B opraHu4ecKOl XUMHUH

CI/ICTeMaTI/BaI_[I/IH u 0606IJ_ICHI/IG 3HAHMUH 110 TEME

AJIKaHbBI: TOMOJIOTUYECKHUH psJl, oO1as Gpopmyia,
HOMEHKJIATypa U U30MEPHUs, JNEKTPOHHOE U




MMPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI

10

duznueckre 1 XUMUYECKUE CBOMCTBA aJIKAHOB

11

Haxosxnenue ankanos B npupoje. CriocoObl MoxydeHust
Y IPUMEHEHUE aJIKAaHOB

12

[uxnoankansl: obmas Gopmyina, HOMEHKIATypa U
M30MepHsi, 0COOCHHOCTH CTPOCHUS M XUMUYECKUX
CBOJCTB, CIIOCOOBI MOJIy4EHUS U IPUMEHEHUE

13

Pemenue pacuéTHBIX 33729 HA ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYITBI OPTaHMIECKOTO BEIIECTBA IO
MAaCCOBBIM A0JISAIM aTOMOB 3JICMCHTOB, BXOJAIIUX B €I'0
coctaB. CuctemMaru3aius 1 0000IeHNE 3HAHUI 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKHH psifl, oO1as hopmya,
HOMEHKJIATypa, JIEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoeHne Mosiekys. CTpyKTYpHasi ¥ IIHC-TPaHC-U30MEpPHs
AJIKEHOB

15

du3nYecKre U XMMHUYECKUE CBOMCTBA allkeHOB. [IpaBuiio
MapkoBHHKOBA

16

CnocoObl IIOJIy4YCHHUA U IPUMEHCHUEC aJIKEHOB

17

[Ipaktruueckas padota Ne 1 mo treme "Ilomydenue
3TUJIEHA U U3yYEHUE €ro CBOMCTB"

18

Pemenue paC‘IéTHHX 3aJla4 Ha OIIPCACICHUC
MOJ'ICKy.]'IHpHOﬁ (bOpMy.]'IBI OPraHn4cCKoro BCIecCTBa

19

AJIKaJIMeHbI: CONPSDKEHHbIE, N30JIMPOBAHHbIE,
KyMy/iupoBaHHbIe. OCOOEHHOCTH 3JIEKTPOHHOTO
CTpOEHUs

20

XHUMUYECKUE CBOWCTBA COMNPS)KEHHBIX TUECHOB




21

CnocoObl MOJIYy4YCHUA U MTPUMCHCHUC aJIKAAUCHOB

AJIKMHBI: TOMOJIOTHYECKUN psijl, oOmiast popmyna,

22 HOMEHKJIaTypa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, (PU3UYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKHHOB

24 KauecTBeHHbIE peaky Ha TPOMHYIO CBS3b

25 CriocoObl MostydeHus: 1 TpUMEHEHNE aIKMHOB

26 Pemrenue 3agau: pacy€Thl O ypaBHEHUIO XUMUYECKOU
peakiumn

27 CucreMaruzamys 1 0000IIeHNEe 3HAHUI 10 TEME
ApEeHBI: TOMOJIOTHYECKHUH psifl, 001mIast popmyia,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT O€H30J1a ¥ TOJyoJa, uX (pu3ndeckue
CBOMCTBA

29 XUMHYECKHE CBOMCTBA aPCHOB: PEAKIINN 3aMEIICHHS

30 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINHU
MIPUCOETUHEHHM S, OKHUCICHHE TOMOJIOTOB OeH3071a

31 Oco0EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA

39 Pemenue pacu€THbIX 3a7a4 Ha ONpE/IeTICHHE
MOJIEKYJISIpHOM (hOpMYJIBI OPraHMUECKOTO BEIIeCTBa

33 CriocoObl MoTyueHus: U IPUMEHEHUE apeHOB

34 I'enetnyeckas cBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMHU
YII€BOJI0OPOJOB

35 Pacué€rsl mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUH.

CI/ICTeMaTI/BaI_[I/IH u 0606IJ_ICHI/IG 3HAHMUH 110 TEME




36

[Tpupousiii ra3. IlonyTabie HETAHBIE ra3bl

37 KaMmeHHBI# yTroyib U IPOIYKTHI €ro nepepadoTKu

38 Hed1p 1 cniocoOsr e€ nepepadotku. [Ipumenenne
IIPOJIyKTOB NepepadoTKu HedTH

39 I'eHeTnyeckas CBA3b MEXKAY PA3IMIHBIMA KJIACCAMH
YTJIEBOI0POJIOB

40 ["aioreHOMpPOM3BOIHEIE YTIIEBOAOPOIOB: SJIEKTPOHHOE
CTPOCHUE; pEaKIINy 3aMEeIICHUS raJoreHa
JelicTBue menoveil Ha raJIoreHIPOU3BOIHbBIE.

41 BzanmonelicTBre qurajloreHaIKaHOB ¢ MarHueM 1
ITIUHKOM

42 Cucremaru3zanus u 0000IIeHUE 3HAHU 110 pa3AeTy
"Yraesomopoas"

43 KontponbHas padota o teme "YrieBoaopoasr"
[IpenenbHbIE OTHOATOMHBIE CITUPTHI: TOMOJIOTHYECKHIA

44 psn, obmmas Gopmyna, CTpOEHHUE MOJICKYJI, H30MEpHS,
HOMEHKJIaTypa, Kiaccuduxars, puandeckre cBONCTBa

45 XUMHYECKHE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX
CIUPTOB

46 CriocoObl MoTyueHus: ¥ IPUMEHEHUE OTHOATOMHBIX
CIUPTOB

47 [Ipocteie 3¢upbl: HOMEHKIIATypa U H30Mepus,
0COOCHHOCTH (PU3NYECKUX U XUMUYECKIX CBONCTB

48 MHoroaTOMHBIE CIUPTHI: ITUICHTIINKOIb U TTUIEPUH, UX
(buznyecKkrue U XuMUYeCKHe CBOWCTBA

49 CriocoOblI mosTyueHus: ¥ IPUMEHEHUE MHOTOATOMHBIX




CIIUPTOB

@DeHOJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE CBOWCTBA.

50
TokcuaHOCTH PeHONTA

ol Xumuueckue cBoicTBa (heHosa

52 Crioco0bl osty4eHust U mpuMeHeHue GheHona
[IpakTueckas pabota Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 33a4 1o TeMe "CrnupThl U
¢benopr"

54 CucreMaruzamys 1 0000IIeHNe 3HAHUI IO TEME
AJTbIETUIBI ¥ KETOHBI: DJIEKTPOHHOE CTPOCHHE

55 KapOOHUJILHOU TPYIIIbI; TOMOJIOTHYECKHE PSbI, 00IIast
¢dbopmyna, H30MepUs 1 HOMEHKIIaTypa

56 ANBACTHU]IBI M KETOHBI: (PU3UYECKUE CBOMCTBA; PEAKITUN
MIPUCOETUHEHUS

57 Peakuuu okucieHus 1 KaueCTBEHHbIEC PEAKIIUU
aJIbJIETUJIOB U KETOHOB

58 CriocoObI MOTy4eHHS aTbJACTHI0OB U KETOHOB

59 OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI,
O0COOCHHOCTH CTPOCHHUS UX MOJIEKYJ

50 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX
¢buznueckue cBoicTBa

61 XUMUYECKUE CBOMCTBA MPEIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

62 Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIIOTBHI.

Msoroo6pa3ue kKapOOHOBBIX KHCIOT




OCoOeHHOCTH CBOWCTB: HETIPEIEIbHBIX H apOMAaTUIECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciaot. [IpencraBuTenu BbICIINX KApOOHOBBIX KUCIOT

64 [ToHsTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObI mosTy4eHust 1 IpUMEHEHHEe KapOOHOBBIX
KHUCIIOT

66 CrnoxHbie 3(UPBI: TOMOJIOTHYECKUHN Psifl, 001Iast
dhopmyra, n30MepHusi 1 HOMEHKJIaTypa

67 Ouznyeckue U XUMHUYECKUEe CBOMCTBA 3PUPOB
Pemrenne pacy€THBIX 3a1a4: IO YPABHEHUIO XMMUYECKON

68 peaKIuu, Ha OTpe/IeIICHNE MOJIEKYIISIPHON (hOPMYITBI
OpraHMYECKOro BellecTBa
[Tpaktruueckast padota Ne 3. Permenue

69 AKCIIEPUMEHTAJIbHBIX 3a71a4 110 Teme "KapOboHoBbIe
kucioThl. CrnoxHbie 3¢upbr"”

70 Kupsr: ctpoenune, Gpu3MvecKue 1 XUMHUIECKHUE CBOMCTBA
(ruapoiinz)

71 Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPKALIUX OCTATKU
HEMpeeNbHbBIX KUPHBIX KUCIOT. JKupbl B pupoie
Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

72 Motoriee aeiicteue. [IoHATHE O CHHTETUYECKUX MOIOIINX
cpenctBax (CMC)

73 I'enetnyeckas CBsI3b YIiIeBOJAOPOIOB U
KHCIIOPOJICOAEPKAIMX OPraHNYECKUX BEIIECTB

74 PacuéTel 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN

75 CucremaTu3anus 1 0000IIeHre 3HAHUN TI0 TEME




OO01mmas XxapakTepucTUKa yrieBoA0B U KiIaccuPuKaims

76 YIJIeBOJI0B (MOHO-, M- U MOJHCaXapH/Ibl)

77 Mounocaxapuabl: GU3HYECKUE CBOMCTBA U HAX0XKICHUE B
IPHUPOJIC

78 [TpuMmeHeHHe TIIIOKO36I, €€ 3HAYCHUE B
KU3ZHECATCIILHOCTH OpraHu3Ma

79 Jucaxapuisl: caxapo3a, MajabTo3a U JIAKTO3a.
HaxoxpeHne B Ipupo/ie ¥ MPUMEHEHUE TUCaXapuIoB

80 [Tonmucaxapuasl: CTpoeHHUE MaKpPOMOJIEKYJ, (PU3HUECKIE
Y XUMHYECKUE CBOMCTBA, TPUMCHECHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacyeTHBIX 3a71a4 Ha ONIPECIICHUE JI0JIH

82 BBIXO0/1a TTPOJIYKTA PEAKIIUN OT TEOPETUUCCKU
BO3MOYHOTO

83 Cucremaru3zanus 1 0000IIEHHE 3HAHUH TI0 pa3Ieny

84 KontponbHas padoTa no teme "Kuciaopoacoaepsxkamniye
OPraHu4eCcKue CoeMHEHU"
AMuHBIL: K1accuuKanus, CTpOEHUE MOJIEKYJ, 00Ias

85 dhopmyra, n3oMepus, HOMEHKIATypa U (U3HIECKIE
CBOMCTBa

86 XHUMHYECKUE CBOMCTBA aT(aTHICCKUX aMHUHOB

87 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHUJIUHA

88 CriocoOblI mosTyueHus: ¥ IpUMeHeHne an(aTHIeCKIX
aMUHOB

89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Mepus,




¢usnveckue cBoricTBa. OTAEIbHBIC IPEICTABUTENHN Ol
AMUHOKHCIIOT

XuMHYECKHE CBOMCTBA aMUHOKHCIIOT, NX OMOJIOTHIECKOE

%0 3HaYeHUE aMHUHOKHUCIOT. CHHTE3 ¥ TUPOIIH3 METITHIOB
91 Benku xak mpupoaHbIe OTMMEPHI; CTPYKTYPBI OSITKOB
92 XUMHUYECKHE CBONCTBA OEIKOB
A30Tcoaepikalme reTepoIMKINIeCKUe COCIMHEHHS.
93 HyknenHoBbIE KHCTIOTHI: COCTaB, CTPOSHHE U
Ouosoruyeckas poJib
[IpakTueckas padota Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TemMe ""A30Tcoepxaniue
OPraHU4eCcCKUe COeAMHEHU"
[TpakTruueckas padota Ne 5. Permenue
95 IKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe ""Pacro3HaBaHme
OPraHM4eCKUX COCTUHEHUN"
96 KonTtponbHas padoTa o Teme "A30Tcoaepxranine
OPraHu4ecKue CoeaMHEHU"
OcHOBHbBIE IOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX
97 COEIMHEHUI U METOJIbl UX CUHTE3a —IIOJIMMepU3alus U
MOJIMKOHICHCALIUS
98 [Tnactmaccel. YTunuzanus u nepepadoTka MiacTuka
99 DnacToMephl: HaTYpalbHBIM CUHTETUYECKHE KayudyKHU.
Pe3una
100 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnueckue. [lomumeps! criennanbHOTO Ha3HAYECHUS
101 ITpaktnyeckas padota Ne 6. Pemenue




SKCIEPUMEHTAJIbHBIX 331a4 110 TeMe "Pacrno3naBanue
IJ1acTMacc ¥ BOJIOKOH"

102 O06o00uIeHrne U cUCTeMAaTU3aIMs U3YYeHHOTO MaTepHrasa

110 TeMe "BpICOKOMOJIEKYISIPHbIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




Ka.ﬂeﬂuapﬂo-TeMaanecxoe IJIAHUPOBAHHE

11 KJIACC
N KoandecTBO 9acoB
11/_11 Tema ypoxa Beero Kontpoabneie | Ilpakruueckue | JlaTa usydenus
padoThI padoTsbI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
3JIeMeHT. M30TOoIbI
9 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1
KBaHTOBBIEC YMCIa
3 Knaccugukanus XAMHUECKUX JIEMEHTOB (s-, pP-, d-, 1
f-amemMeHThI)
4 Pacnipenenenre 3eKTpOHOB IO ATOMHBIM 1
opOuTamsIM
5 DneKTpOHHBIC KOH(PUTYpAITUH aTOMOB 3JIEMEHTOB B 1
OCHOBHOM H BO30YXJIEHHOM COCTOSTHUU
5 DneKTpOHHbIC KOH(PUTYpAITUH HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema
7 XHMHYECKUX 351eMeHTOB J[. 1. MeHaeneeBa, CBI3b C 1
COBPEMEHHOU TeOpUeH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
8 AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U 1
CJIOKHBIX BEIIECTB MO I'pyHnaM U Mepuoiam
9 Cucremaruzaiys 1 000011IeHHE 3HAHUH 110 TEME 1
10 Bunpl xuMudeckoil cBsa3u. MexaHu3Mbl




00pa3oBaHus KOBAJICHTHOH CBsI3U. BogopoaHast
CBA3b. MEXXMOJIEKYIISIpHBIE B3aUMOICHCTBUS

BanenTHOCTD M BaJICHTHBIC BO3MOXKHOCTH aTOMOB.

11 CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C UX
F€OMETPUUECKUM CTPOCHUEM

12 [IpencraBneHnss 0 KOMIUIEKCHBIX COCTUHEHUSIX:
COCTaB U HOMEHKJIaTypa
BemectBa MoJIEKyIIPHOTO M HEMOJIEKYIISIPHOTO

13 CTpoeHHs. TUITBI KPUCTAJUTMUYECKUX PEMIETOK 1
CBOIICTBA BEIIECTB

14 [Tonsatue o aucnepcHbIX cuctemax. [IpencraBienne
0 KOJUTOWIHBIX pacTBOpax
WcTuHHbIE pacTBOPHI: HACHIIICHHBIE U

15 HEHACHIIIICHHBIE, PACTBOPUMOCTbD.
Kpucrannoruapatet

16 CriocoObI BeIpaKEHHST KOHIIEHTPAIIUU PACTBOPOB
Pemenue 3a1a4 ¢ UcCnosib30BaHUEM NOHATUN

17 "MaccoBasi 10Ji1 paCTBOPEHHOTO BellecTa',
"MoJIsIpHasi KOHLIEHTpanus"

18 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BEIIECTB

19 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME
KonTponsnas pabora o temam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema

xuMudeckux saeMmeHnToB . Y. Menaeneena',
"Crpoenue BeniectBa. MHOroo6pasue BeniecTs"




Krnaccudukarus XuMHIECKUX peaklui B
HEOPraHUYeCKON U OPraHu4eCcKOl XUMHUU. 3aKOH

21 COXPAaHEHHUSI MacChl BELECTB; 3aKOH COXPAaHEHUS U
MIpEBpAICHUS YHEPTUU TTPU XUMHUECKUX PEaKIIUSIX

29 TennoBbie 3P HEKTH XHMUYECKUX PEAKIIHIA.
TepmoxuMuueckune ypaBHEHUS

93 Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIIUM
Y TEPMOXUMHYECKUM yYpaBHEHUSIM

24 CKOpOCTh XMMUYECKOHN pEeaKIUH, €€ 3aBUCUMOCTb
OT pa3inuHbIX pakTopoB. KaTanus u karaamuzaTopsl

25 ['omoreHHbI€ ¥ TeTepOreHHBIE PEAKITIT
[IpakTnueckas padorta Ne 1 no Teme "Bnusiaue

26 pa3IUUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON
peakuun"

97 OO6patumbie U HEOOpATUMBIC PEaKIIUU. XUMHUECKOE
paBHOBeCHE
[Ipaktrueckas padota Ne 2 o teme "Bnusnue

28 pa3IUYHBIX (DAKTOPOB Ha MOJIOKEHUE XUMHYECKOTO
paBHOBecus"

29 DnexTponauTHdeckas aucconuanus. CuibHbIE U
ciabbie AneKTpoIuThl. CTeNeHb JUCCOLUAITN
Nonnoe npoussenenue Boabl. Cpesa BOJHBIX

30 pactBopoB. Bogoponusiit nokasarens (pH)
pacTBopa

31 I'mpponns coneir. Peaknuu, nmporekaroniye B

pacTBOPAX SJNCKTPOJINUTOB




[Ipaktuyeckas padora Ne 3 o teme "Xumuyeckue

32 peaKkiuu B pacTBOPax IEKTPOJUTOB"

33 OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
Baxxuelire OKMCIUTENN U BOCCTAHOBUTEIIN

34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemienue 3a1a4 pa3mMyHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX TUIIOB

38 CucrteMmatusanus 1 0000I1eHNE 3HAHUHN 110 TEME
"Xumuueckue peakiuu'

39 KonTpomsHas pabora no teme "Xumudeckue
peakuun"
[Tonoxenne nHemeramio B [lepuoanueckoi

40 CHCTEME XMMHUYECKHUX deMeHToB /I, 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB.
®du3nyecKre CBOMCTBA HEMETAILIIOB

41 AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoa,
cepsl, hocdopa u yriepoaa)

42 Bonopona: nonyuenue, pusndeckie 1 XUMHUECKHE
cBorictBa. ['mapusl

43 ["anmorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOOBI
nostyueHusi, GU3NYECKUe 1 XUMUYECKHE CBOMCTBA

44 I'anorenoBoopoael. Baxueiimue
KHCIIOPOJICOAEPIKALINE COCTMHEHUSI TaJJOT€HOB

45 JlaGopaTopHbIe U IPOMBIIIJICHHBIE CIIOCOOBI




MOJIy4YEHHS TaJOreHoB. I IpuMeHeHune rajioreHoB u
UX COEUHEHUN

[Tpaktuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANIbHBIX 3a7a4 110 Teme "["ajorensr"
Kucnopoa: mabopatopHbie u IPOMBIIIITICHHBIC

47 CHOCOObI OJTyYeHUs], PU3NUECKHE U XUMHUECKUE
cBorictBa. O30H. [I[puMeHeHne KuciIopoia u 030Ha

48 OKCHIIBI ¥ IEPOKCH/IBI

49 Pemenue 3aga4u pa3auvHBIX THIIOB

50 Cepa: HaxOXIeHHUE B PUPOJIC, CITOCOOBI
MOJTy4YeHUs!, (U3UIECKUE U XUMHUYECKHUE CBONCTBA

51 CepoBoaopo, cyabhuabt

59 Kucnopoacoaepxaiine coeTuHEHHs CEPBI.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI
[TpakTuueckast padota Ne 5. Permenue

53 SKCIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u eé
coequueHus"
A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI

54 MoJTy4eHus!, (PU3UIECKUE U XUMHUYECKUE CBOMCTRA.
AMMUaK, HUTPHUJIbI

55 Kucnopoacoaepxaiiue coequHeHUs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpumeHeHne a30Ta v €ro COeTMHEHU. A30THBIE
ynoOpeHus

57 docdop: HaxXOKIEHHE B IPUPOJIE, CIIOCOOBI

IOJIy4YCHHUA, (bH3I/I‘{eCKI/Ie 1 XMMHYECKHE CBOMCTBA.




®ochunst u pochun

Oxcunpl hocdopa, hochopcoaepkanire KUCIOTH.

%8 Conu pochopHO KUCTOTHI

59 [Tpumenenue pocdopa u ero coeMHEHUH.
dochoprbie yaoOpeHus
[IpakTueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33134 10 TeMe "A30T U
dbocdhop u ux coenuHeHus"
VYraepoa: HaXOXKACHUE B PUPOJIE, AJUNIOTPOITHBIE

61 MoAUPUKAINH; PU3NYECKHE U XMMHUECKHE
CBOWCTBA, IPUMEHEHNE

62 Oxcun yraepona(ll), 0}(01/111 yraepona(IV),
yroJbHasi KUCJIOTa U €€ COJH

63 Pemenue 3agayu pa3auvHBIX THIIOB

64 Kpemuwnii: HaxoxaeHUE B IPUPOJIE, CTIOCOOBI
noJstyueHusi, GU3NYECKue 1 XUMUYECKHE CBOMCTBA

65 Oxkcun kpemuans(IV), kpeMHHEEBast KUCIIOTA,
CHJIUKAThI

66 [Ipumenenne kpeMHUs U ero coeauHeHui. CTekIo,
€ro MoJy4eHHe, BUJIbI CTEKIIa

67 Pemenue 3a1au pa3nuyHbIX TUIIOB

68 CucremaTu3anus 1 00001IeH1e 3HaHUN TI0 TEME
"Hemerainer"

69 KonTtponrHas padora no teme "Hemeramnsr"

70 AHanu3 pe3ysbTaToB KOHTPOJIbHON paboTHl,

KOPPEKIIHSI OIHO0K




71

[Tonoxenne metamos B [lepuoauyeckoil cucreme
XUMHYECKUX 37IeMeHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK ATOMOB METAJIOB

72

OO0mue ¢puznyecKue CBOMCTBA METAJLIOB.
HpI/IMeHCHI/Ie MCTaJIJIOB B 6I)ITy U TCXHUKE

73

CmaBsl MeTaioB. Kopposust metamion

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DNEeKTPOXUMHUECKUN Psi/i HAIIPSDKEHUN METaIIOB.
O61ue crnocoObl NOTYYEHHS METANIOB

76

O6m1as xapakTepucTuka MetamioB [A-rpynmnsl
[Teproanuecko CUCTEMbI XUMHUYECKUX JIEMEHTOB.
Hatpuii 1 xanuii: nonydenue, puznyueckue u
XUMHUUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U X COCIUHECHUN

77

OO6mast xapakTepucTiuka MeTaioB [IA-rpymnmbt
[Iepuoanueckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB.
Marunuii 1 KaJapluid: MoydeHue, GU3HIeCKUe 1
XUMHYECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COEIUHEHUM

78

XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHeHHS

79

AIOMUHHAI: MOJIYy4YCHHUC, q)HSH‘leCKI/Ie n
XHUMHNUYCCKHUEC CBOﬁCTBa, IMIPUMCHCHUC

80

AMdoTepHbIe CBOMICTBA OKCHIA U THIPOKCHUIA
AIFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX
MIPUMEHEHUE

81

Pemenue 3amau Pa3JIMYHLBIX TUIIOB




[Tpaktudeckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIBHBIX 33724 110 TeMe "MeTaibl
[JIaBHBIX OArpymHn”
OOm1ast XxapakKTepUCTHKA METAJUIOB MOOOYHBIX

83 noarpynn (b-rpynn) Ilepuoanyeckoil cucremsl
XAMUYECKUX JIEMEHTOB

84 DuU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa U €ro
COCIIMHEHUH, X MPUMEHEHHE

85 Baxwueiimmne coenrHenust maprasia. [lepmanranar
KaJIHs, €r0 OKUCIIUTENbHBIC CBOMCTBA
du3nyuecKkue 1 XMMUIECKHE CBOMCTBA XKelle3a U ero

86 coenuaeHui. [loydeHne 1 mpuMeHeHNe CITaBOB
xKenesza

87 dusnyeckre U XUMUYECKUE CBOMCTBA MEeOU U €€
COEIMHEHUH, UX PUMEHEHHE
OusnyecKkue U XMMUYECKHAE CBOMCTBA LIMHKA U €r0

88 COCIMHCHUH, NX IPUMEHEHUE.
' 1pOKCOKOMITIEKCHI IMHKA
[Tpaktuueckas padota Ne 8. Perenue

89 AKCIEPUMEHTAJIBHBIX 3a7a4 1o TeMe "MeTaisl
MOOOYHBIX MOATPYI"

90 Pemenue 3aay pa3nuyHbIX TUIIOB

o1 O06001IeHne U cCUCTeMAaTH3alus U3Yy4eHHOTO
Marepuaina no teme "Meramb"

92 KonTtponpHas padota no teme "Mertasibl"

93 AHanmu3 pe3ysbTaToB KOHTPOJIbHON paboThl,




KOPPEKIHsI OIIHOOK

Ponb xumun B o6ecrieueHuu yCTOMYMBOTO pa3BUTHS

94 yenoBedecTBa. [loHATHE O HAYYHBIX METOAAX 1
HCCJICOBAHUS BEIICCTB
HayuHble MpUHITUIIBI OpraHU3AIMH XUMUYIECKOTO

95 MTPOU3BOJICTBA. [[pOMBITIUIEHHBIEC CITOCOOBI 1
MOJTYYCHUS] BAKHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHNE OKPYXKAIoIen cpebl U 1
€ro IOCJIEICTBHS

97 XuMHS ¥ 3I0pOBbE YesioBeKa. JIekapCTBEHHBIE 1
cpencTaa

98 Xumus uiiy. Poab XxuMuu B o0ecrieueHnu 1
MUIIEBON 0€301aCHOCTH

99 Kocmernueckue u mapdroMepHbie CpeCcTBa. 1
BrerroBas xumus

100 XuMUs B CTPOUTENIbCTBE. BaxkHeniue 1
CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIC MaTEPHAIIBI

101 XuUMUS B CEIBCKOM X03siicTBE. Opranndeckue u 1
MHHEpaJIbHbIE YI00peHUs

102 Cucremarusanus 1 0000IeHIE 3HAHUHN 110 TEME 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
JIéskun A.H., AxuronepHoe o6mectBo «M3narensctBo «IIpocsemnienuey
Pemenue 3amau

H.H.I'apa. Xumus. 3agaunuk ¢ «noMoutHukom». 10-11 kmaccel: mocodue st
ydamuxcs oouieoopazonat.opranuzanuii.-M.: [Ipocsemienue, 2014

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
KoHTposibHO-U3MEpUTENbHBIE MAaTEPUAIIBI

A.M.Panenxuii. Xumus. Junaktudeckuii matepuan.10-11 kiaccel: mocooue
JUIs yuurtenei oomeoOpaszoBat.opranuzanuii-M: [Ipocsemenue, 2014

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubnuoreka [{OK https://m.edsoo.ru

Pemry EI'D:https://ege.sdamgia.ru/

bubmmotexa POIII https://resh.edu.ru
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