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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeiHero 0o1iero oopazopanusi(OOIT
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KM3HU B COLUYME, a TAKXKE IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpOOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHUN OOydYarommxcs B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATEILHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIIUX OMPEAeIEHHBIN MPOPUIh 00yU4eHUsS, B TOM YUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun mMoaxo/10oB K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBYy copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMUS» COCTaBIsI€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecrieueHa BO3MOKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX TPOTCKAHUsI PEaKIIui,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMH aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XuMuu 1npu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHnEe UMEET TO, YTO HA COJIEPIKaHNe KypPCOB XUMHH yTiyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXKHBIE MpeaMeTsl. Tak, Hampumep, B COJECpKAHUU
mpeaMeTa Ui KJIAaCCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JAHHOM Cly4yae akleHT OyJeT clellaH Ha OOIINHOCTb METOJOB IO3HaHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi TeopHsi B PU3HKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKH, JJICKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis OOabIIUN yAENbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTJIEBOAbI, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00I1lleHayYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOI0 MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOractelt «EcTecTBeHHO-HayudHbIe MNpeaMeTbl», «MaTtemaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POPMHUPOBAHHE OCHOB HAyKU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIECHUN: O MaTepuaIbHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBOW 0€30MMacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MNOHWMAaHU
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a U OIEHKH C MO3UIINI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
JUISL TIPUOOpETEHUsT YMEHUW OpPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIHMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU W3YUYEHUH
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUM TIPUPOIHI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpbI, IPHOOPETEHHUE OMBITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX NIl U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeHero obmero oopaszoBanus, coctaniser 310 gacos: B 10 kmacce — 140
gacoB (4 gaca B Heneno), B 11 kmacce — 170 gacos (5 yaca B Hezento).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

IloBTOpEeHMe u yrirydJieHue 3HAHU .

AToMbl, Moiiekyinbl, BemectBa. CrtpoeHue aroma. Ilepuoandeckuil 3aKOH U
Ilepponnueckas cucrema xumuuyeckux aneMmeHtoB .M.  Meunaeneesa.
XuMmuueckass CBSI3b. ArperaTHble COCTOSHMS. PacyeTel 1O ypaBHEHUAM
XUMHYeCcKuX cBsized. ['a3oBbie 3akoHbl. Knaccudukanus XuMUYECKUX pEaKIuil.
l'azoBeie 3akonHbl. Krnaccudukaruss xumuueckux peakuui. OKUCIUTENbHO-
BOCCTAHOBHTEJIbHBIE PEaklMU. BakHellne Kiacchbl HEOPraHWYECKUX BEILECTB.
Peakiiun nonnoro oomena. PactBopsl. Konnouaneie pactBopsl. ['uaponus comneit.
KommuiekcHble coequHEHN .

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHN4YeCKOM XMMHUHM.

[Ipenmer u 3HaUEHUE OPraHUYECKON XUMUU, IPEJICTABIIEHNE O MHOTO00pa3uu
OpraHWYECKUX COECTUHEHUM.

DONEKTPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasieHTHbIE BO3MOKHOCTH aToMa yIJiepofa. XHUMHUYEcKas CBsS3b B
OpraHMYeCKUX COeAMHEHUSIX. TUIBI THOPUIN3AIIMHI aTOMHBIX OpOUTANIeH yriaepoa.
MexaHnu3aMbl  00pa3oBaHUsl KOBaJEHTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
aKUenTopHblil). TUMBl MepeKpbIBaHUA AaTOMHBIX OpOWTalled, G- U T-CBS3M.
OpunapHasi, 1BOItHast U TpoiHas cBsi3b. CrocoObl pa3phiBa CBsi3el B MOJIEKYyJax
opranndeckux BemectB. [loHsTue 0 CcBOOOAHOM pangukane, HyKiIeopuiae Hu
anexTpoduIe.

Teopuss cTpoeHusi opraHuueckux coenuHeHuit A.M. bByrtinepoa wu
COBPEMEHHBIE MIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYeCKUX COoeAUHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE (HOPMYIIBI.
CtpykTypHble (GOpMYyNIbl pa3IUYHBIX BHJIOB: pa3BEPHyTas, COKpalI€HHAs,
ckenetHas. M3omepus. Bunabl wn3omMepuu: CTPyKTypHas, HPOCTPaHCTBEHHAs.
OnexTpoHHbIe 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COSTMHEHUH (MHyKTUBHBIN U
Me30MEepHBIN 3P eKThI).

[IpencraBnenne o KiacCUPUKAMM OpraHUYecKuX BemiecTB. lloHsTue o
dbynakimonanpHON rpymme. ['omonorus. ["'omonorndyeckue psiasl. CuctemaTudeckas
HOMeHKJaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTIEIbHBIX IPEICTABUTEIIECH.

OcobeHHOCTH W KIacCU(UKAIUS OPTraHUYECKUX peaknui. OKHCIUTEITHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPTaHUYECKON XHUMHUH.

OKCHEpPUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBpaLlECHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHU4YEeCKUX BEIIECTB U MaTepuajlaMyu Ha UX OCHOBE,



OMBITHI TIO MPEBPAIICHUI0 OPTraHUYECKUX BELIESCTB MPU HarpeBaHuM (ILJIABJICHHE,
oOyrJiMBaHWE M TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYJT OPraHHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanbl. ["'omosiorudeckuit psj ankaHoB, oOmas GpopMyrna, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anus aToMHbIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKUE CBOICTBa
AJKAHOB.

XUMUYECKHNE CBOWCTBA AaJKAHOB: pEAaKIIMU 3aMEIICHUs, H30MEpU3alNH,
JNETUJIPUPOBAHMS, IMKIU3ALNY, UPOJIU3a, KPEKUHra, ropenus. IIpeacrasinenue o
MEXaHHM3ME PEaKIUi pPaJUKaIbHOrO 3aMELICHUSI.

Haxoxnenue B npuponae. CriocoObl MOTydeHUsI 1 TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O6mas dhopmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHS M1 XMMHUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOTAH, IUKJIO0yTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOTEeKCaH) IuKII0aakaHoB. CrocoObl MOTydYeHHs U TPUMEHCHHE
UKJIOAIKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o01Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKEHOB, SP>-TUOPUIH3aIIUs
aTOMHBIX opOuTaneil yriepoga, o- u m-cBsi3u. CTpyKTypHass U TeoMeTpuueckas
(umc-tpanc-) uzomepus. Ousndeckre CBOWCTBA aIKEHOB. XMMHUYECKHUE CBOMCTBA:
peaKkiuu NPUCOCAVHEHHUS, 3aMEIICHHUS B O-TIOJIOKEHHWE TIpU JBOWHOWU CBS3H,
nosuMepu3aunu U okucieHnus. [IpaBuno MapkoBHHKOBa. KauecTBEHHbBIE peakIuu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOIyYeHHS M IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsKEHHBIE, N30JIHMPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBONCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoeaunenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudeckuii psa ankuHOB, 001mas Gopmysa, HOMEHKIATypa |
M30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKWHOB, SP-
ruOpuau3anus aTOMHBIX opOuTasel yriepoaa. @U3WYecKue CBOWCTBA AIKHUHOB.
XHUMHUYECKHUE CBOMCTBA: PEAKI[MU TPUCOEANHEHUS, TUMEPHU3ALIUNA U TPUMEPHU3ALUH,
OKHCJIEeHUSA. KUCITIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakli Ha TPOWHYIO CBsI3b. CrIOCOOBI MOMYYEHUS U MPUMEHEHUE
AJIKWHOB.

ApomaTuyeckue YrieBoJOpoabl (apeHbl). ['OoMONOrMyYecKkuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJIbl OeH301a. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIUH 3aMEeIIeHUSI B OEH30IbHOM KOJIbIIE U
YIJIEBOAOPOJHOM paJIMKalie, PEAKUUU IPUCOCIUHEHUS, OKHCJIEHHE TOMOJIOTOB



O0enzona. IlpeacrtaBieHue 00 OpPHEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBIIE Ha MPUMEPE aJKWIbHBIX paIUKaIOB, KapOOKCHIbHOMH,
TUAPOKCWIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OCOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctuposna. CrocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMATUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTaHble ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennsiii yronap u npoaykTsl ero nepepadotku. CrnocoObl nepepaloTku HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHECHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU yTIIEBOJOPOJIOB.

DNEeKTPOHHOE CTPOSHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOOB. Peakiuu
3aMeleHrs TajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHOrpymnmy. JlelicTBMe Ha TaJOoreHIpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa ménodyn. B3zawmmopaeicTBUE TUTAIOTCHAIIKAHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. Hcnonw3oBanue
raJIOTEHIIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3C
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
u3ydeHre (U3NUECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPHUMOCTDH), KaU€CTBEHHBIX
peakuuii YriieBOJIOPOJOB Pa3IMYHBIX KJAaccoB (oOeciBednMBaHWE OpOMHOW WU
MOJHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajaus, B3aUMOJCHCTBHE allETHIICHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoia ¥ BOAOPOJa B OPraHMYECKUX BEIIECTBAX, OJIYYEHUE STHIICHA U U3YUYEHUE
€ro CBOMCTB, o3HakomyieHHE C¢ KoyuieknusaMu «Hed1b» u «Yroniby, ¢ oOpaszmamu
IJIaCTMACC, KaydyyKOB U PE3MHBI, MOJEIMPOBAHUE MOJIEKYNI YIJIEBOJOPOAOB H
raJOreHIpPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepskanue opranndecKue coeMHeHHS.

[IpenenbHbie ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIeKyl (Ha mnOpuMmepe
METaHOJIa W J3TaHona). ['oMomormueckuit psna, oOmas ¢opMyna, H30MeEpHs,
HOMEHKJaTypa u kinaccupukanus. Dusmdeckue CBOWCTBa  MpeAeTbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOoaHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJTHOATOMHBIE CIUPTHL. JelCTBUE ATaHOJA U METAaHOJIa
Ha opranm3M denoBeka. CrmocoObl MOMy4YeHUs W TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEeHKIAaTypa U n3oMepus. OcoOeHHOCTH (HU3UYECKUX U
XUMHAYECKHX CBOMCTB.



MHOroaroMHbl€ CHUPTHI — STWICHIVIMKOIb W riunepuH. Dduszndeckue u
XUMHUYECKHE CBOMCTBA: PEAKIINM 3aMEIIECHHUS, B3aUMOJICMCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMU KUCIOTaMH, KaY€CTBEHHAsl PEAKIIMS HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBneHne o MeXxaHU3ME peaKIuil HyKJIeoPpUIbLHOTO 3amenieHus. JlelicTBrue Ha
opraHusMm uyenoBeka. CriocoObl MOTYy4YeHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®ecHon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BIMSHHUE THUAPOKCOTPYNIBI U
O6enzonibHOrO siapa. Pdusnueckue cpoiicTBa ¢eHosna. OCOOCHHOCTH XUMUUYECKHX
cBoiictB (enona. KauectBeHHble peakuuu Ha QeHosn. TokcHyHOCTH ¢eHoa.
Crnioco6s1 nosrydueHust 1 npuMeneHue ¢penona. Genondopmanbaeruanas cMoa.

KapOoHumnbHble coeTMHEHUS — abACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOUN Tpymnmbl. ['OMOJIOTHYECKHUE PSAZbI albJIETHUAOB U KETOHOB, 00IIas
dbopmyna, u3zomMepus U HOMEHKIaTypa. PU3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJICTHU/IOB U KETOHOB: PEAKIIUU MPUCOECTUHEHMUS.
OxkucieHue anpJIeru0B, KAa4eCTBEHHBIC peakuuu Ha anpaerujbl. CrocoObl
MOJIy4YEeHUSI U IPUMEHEHUE alibJIETUIOB U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKUE CBOMCTBA: KMCIOTHBIE CBOMCTBA,
peakuus STepuUKalMU, PeaKIUuu ¢ Y4acTHEeM YIIEBOJAOPOJHOIO paJuKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIOTHI. [loHATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3pupax. MHoroo6pasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpEIECNbHBIX U apOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenn BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUS U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJIaTypa. Pu3nyecKne W XUMHYECKHE CBOWCTBA: THUIPOJIWA3 B KHUCIOU M
IIEJIOYHOM CpeTIe.

Kupsi. Ctpoenue, puznueckre U XUMHUIECKHE CBOMCTBA )KUPOB: THAPOIIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKH
HETpeETbHbIX JKUPHBIX KUCIOT. JKupsl B mpupo/e.

MpbUT4 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6murast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapuabl). MoHOcaxapumbl: TIIOK03a, (PYyKTO3a, rajgakto3a, pubo3a,
ne3okcuprdo3a. dusnyueckue CBONCTBA M HaXOXJEHHE B Npupoae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
IPYyII, CIUPTOBOE M MOJOYHOKHUCIOE Opokenue. llpumeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3HEICATEIbHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MallbTo3a U



nakro3a. BoccTanaBiauBarolue 1 HEBOCCTaHABIIMBAIOIIME nucaxapubl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupojie u npumeHenue. [lonucaxapunpl: kpaxmar,
IJIMKOTEeH W 1eiunoio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmania, TIJIMKOreHa U
nemnono3bl.  dusmyeckue CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHYECKHE
CBOMCTBa Kpaxmajia: THAPOJIU3, KAa4eCTBEHHAs pPeaklus C HOJIOM. XHUMHUYECKUE
CBOICTBA LIEJUIIOJIO3BI: TUAPOJN3, ModydeHue 3(pupoB uemiono3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
PacTBOPUMOCTD Pa3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAHOJIA C HATPHUEM,
OKHUCJICHHE 3TUJIOBOTO CNHMpTA B albJIETU] Ha PAaCKaJIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMpPTa JUXPOMATOM Kaius (BO3MOXHO HCHOJIb30BaHHE
BUJIEOMATEpPUAIOB), KA4eCTBEHHBIC PEAKIUU Ha ajbJeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) u ruapoxcuaom meau(ll)), peakius rivuepuHa ¢ THAPOKCHIOM
meau(ll), xumMuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJICHCTBUE
pacTBopa r0Ko3sI ¢ Tuapokcuaom meau(ll), B3anmoneicTBre kpaxmana ¢ HOA0M,
pelieHrne DKCIEePUMEHTAIBHBIX 3amad 1o TemaMm «CrnupTtel U (EHOJBDY,
«Kap6onoBbie KUCTOThI. CIOKHBIE A(UPBD».

A30TcoJep:Kaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHuyYecKkue Mpou3BOAHbIe amMMuaka. Krnaccudukanus aMUHOB:
anudaTUueckue M apoOMATUYECKHUE;, IMEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne moJekyn, oOmas gopmyina, U30oMepusi, HOMEHKIATypa U (PU3NYECKUE
cBoOiicTBa. XMMHUYECKOE CBOWCTBA anupaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCJIOTOM.
Conu anKuiIaMMOHUS.

AHUIUH — TIPEeICTaBUTENb aMUHOB apOMaTUuiecKoro psjia. CTpoeHne aHuInHa.
BzaumHoe BnusHHE Tpynm aTroMoB B Mosiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiIWHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIYYCHHs] M TpUMEHEeHHe anudaruueckux aMuHOB. [lomydeHuwe aHwiImMHA U3
HUTPOOEH301a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTaenbHble TPEACTaBUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Oui3nueckue CBONHCTBA AMHUHOKHUCIIOT.
XVWMHUYECKHE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHCHUM, peakKmusi TOJUKOHJCHCAIUA, O0pa3oBaHWE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mpuponnsle nonumepsl. llepBuuHas, BTOpUYHAS U TpPETUYHAs
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OCIIKOB: THUAPOIH3, JACHATYpPAIHS,
KAueCTBEHHbIE PEAKIINKU Ha OEJIKU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX MPEBpPAILCHUI:
pacTtBopeHue O€JIKOB B BOJIE, JeHATypaiusi OEIKOB MpU HArpeBaHUU, ILBETHbHIC



peakiuu Ha O€JIKW, peIIeHHE OHKCICPUMEHTANIbHBIX 3ajady [0 TeMaMm
«A30TCOoIepKAIINE OPTAHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COCUHECHUIN.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHSTUS XMUMHUU BBICOKOMOJICKYISIPHBIX COCIUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.

[Tonmumepusie wmatepuanbl. [lmacTmacchl (MOMUATUIIEH, TOJHUIPOIUIICH,
NOJIMBUHUJIIXJIOPU, TOJHCTUPOJ, TOJUMETHIMETAKpUIAT, MOJIUKApOOHATHI,
noJmdTUIIeHTepedTanaT). Yunuszanus u nepepadboTka riacThka.

DJIaCTOMEPHI: HaTypaJibHbIN KayuykK, CUHTETUYECKHUE Kay4yKu
(OyTamueHoOBBIN, XJIOPONMPEHOBBIN, N30MTPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonumepsl CIIeIIMaIBLHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasiiaraeMbie TOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
O3HaKOMJIEHHE C oOpasliaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KAy4yKOB, pEIICHHE OSKCIIEPUMEHTAIBHBIX 3amad 1o TeMe «Pacro3HaBanue
IJJACTMACC U BOJIOKOHY.

PacuérHble 3anaum.

Haxoxxnenue MonekylspHOH (QOpMyNbl OPraHMYECKOro COEIMHEHUS IO
MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOASIIUX B €I0 COCTaB, HAX0XKICHUE MOJICKYJISIPHOU
(bopMyIIbI OPraHUYECKOTO COeTUHEHUS 10 Macce (00BEMY) MPOAYKTOB CTOPaHHUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/HIA HCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJIBI OpraHMYECKOTO BEIIecTBa Ha
OCHOBE €T0 XUMHUYECKUX CBOWCTB WJIM CIIOCOOOB TMOJTYYEHUS, OMpPEACIICHUE TOIH
BBIXO/Ia ITPOAYKTA PEAKLIMU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YYEHUU OPraHUYECKON XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX TOHSATHM, TaK W IIOHATUH, HOPUHATBIX B OTHCIBHBIX IPEIAMETax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHNUE.

dusznuka: Marepus, aroM, DdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE



BEILIECTBA, (PU3MYECKUE BEJIWYMHBI, €IUHULIBI WU3MEPEHHUS, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPO(HBIA TUIl NMUTaHUA, OpOKEHUE,
(doTtocuHTE3, JbIXaHWE, O€JKU, YIIEBOAbL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTBHI.

['eorpadusi: nose3Hble HCKOMIAEMBbIE, TOILIUBO.

TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMUS,
MOIOIINE CPEJICTBA, MATEPHAIIbI U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHNYECKAS XUMMUA

Heopranuueckass XuMusl.

[Tonoxxenne HemeTamuioB B [lepuoandeckoi cucTeMe XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTH CTpOEHHUS MX aToMoB. dusnyeckue CBONCTBA
HEMETAJIJIOB. AJUIOTPOMHUS HEMETAIIOB (Ha MpUMEpPE KUCI0opoia, cephl, pochopa u
yriaepoa).

Bonopon. Ilomydyenue, ¢usnueckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU U HEMETaJlIaMU, BOCCTAaHOBUTENIbHBIE CBOMCTBA. ['uapuabl. TormuBHbIE
3JIEMEHTHI.

l'anorensl. Haxoxaenue B mpupoje, crocoObl MoJydeHHs, (HU3UIECKHE H
XUMHUYECKHE CBOMCTBA. ['aoreHoBoiopoabl. BaxkHelne KUCIOpoAcoAepKalme
COCIMHEHUs TajoreHoB. JlabopaTopHbie U MPOMBIILICHHBIC CITIOCOOBI MOYUYSHHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W NMPOMBIIUICHHBIC CIOCOOBI TMOJYUYCHUS
kuciopoga. @u3nyeckue U XUMHUYECKUE CBOMCTBA U MPUMEHEHHME KHUCIOpoJa U
030Ha. OKCUIBI U IEPOKCHUIBI.

Cepa. Haxoxpaenue B TpHpOJE, CIOCOOBI TONy4YeHHUs, (HU3NUECKue u
xumudeckue cBorictBa. CepoBomopon, cynbhuabl. Oxcun cepoi(1V), oxcun
cepoi(V1). CepHuctas u cepHast KUCIOTHI U UX coti. OCOOCHHOCTH CBOMCTB CEPHOM
KUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenue B mpupoAe, CIOCOOBI MONYYCHHS, (PU3NUECKHE W
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIAbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCJIOTBI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHL. [IprmMeHneHue azora
M €r0 COeTMHECHHI. A30THBIE YI00OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CrnocoObl MONydYeHUs, (Pu3ndecKkue u
xumuueckue cBorctBa. Dochuast u Pochun. Oxcuawsl ¢ocdopa, dochopHas
kuciaora u e€ comu. Ilpumenenue ¢ocdhopa m ero coeguHeHuii. dochopHbIe
yaoOpeHus.



Yrinepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHbIE  MOAUGDUKAIUU.
du3nyeckue W XMMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrnepona(lV), yronpHast kucnora u e
COJIM. AKTHBHPOBAaHHBIM yroiyb, agcopOuusa. Dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKuU. IIprMeHeHne MpOCTHIX BEIIECTB, OOPA30BAaHHBIX YIJIEPOAOM, U €ro
COCMHECHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJydYeHUs, (PU3NYECKHE U
xumudeckue cBoirctBa. Oxcupa kpemuusA(lV), kpeMHueBas KUCIOTA, CHJIMKATHI.
[IpumeHenue kpeMHus u ero coeAuHeHui. CTeKs10, ero noxy4eHue, BUabl CTEKIA.

[Tonoxenue meramioB B [leproauyeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJJIEKTPOHHBIX 000J04YeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CnuiaBbl METAJLIOB.

DNEKTPOXUMUYECKUM psifi  HampspkeHud wmetawioB.  OOmmume  crocoObl

NOJTy4YeHHUs METaIJIOB: THIPOMETAILTYPIus, MUPOMETALTYPrus,
anektpoMeramutyprusd. [lonsitue o xoppo3uum MeramioB. CrnocoObl 3alUThl OT
KOPpO3UH.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoandeckolt cuUCTEMBI
XUMHYECKUX 1eMeHToB. HaTpuil u kanuii: nonydenue, puandeckue u XMuMUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHEHUMN.

O6mas xapakrepuctuka MetamuioB |IA-rpynmsr [lepronuyeckoit cucCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanplui: mMojdydyeHue, QU3MYecKue W
XUMUYECKHE CBOMCTBA, IMPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUM.
JKEcTKOCTh BOABI M CIOCOOBI €€ yCTpaHCHHUS.

ANIOMUHUIN: TIONTy4eHHe, (GU3UUECKUE U XUMUYECKIE CBOMCTBA, IPUMECHEHHE
IPOCTOTO BEIECTBA U €ro coeauHeHuil. AMQOTepHbIE CBONCTBA OKCHAA H
TUAPOKCUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmast xapakTepucTuka MeTawioB moOouHblx mnonarpynmn  (b-rpymm)
[Iepronnueckor CUCTEMBI XUMUYECKUX IIEMEHTOB.

du3nyYeckue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHu. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpoMartsl, HUX
OKHUCIIUTEIbHBIE CBOKCTBA. [lolyueHre u npuMeHeHne Xpoma.

®usnyeckue M XMMUYECKHE CBOMCTBA MapraHila M €ro COCAWHEHUMU.
Baxuneitmue coenunenuss mapranna(ll), wmapranua(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, ero OKUCIUTEIbHBIE CBOKCTBA.

duznueckrue W XUMHYECKHE CBOMCTBA JKejie3a M ero coeauHeHnii. OKCHUIBI,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xene3a u
€ro CILIaBOB.



DU3nUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uuk: nomydyeHue, (PuU3MUECKMEe U XUMHYECKHE CBOHCTBA. AMQOTEpHbIE
CBOWCTBA OKCHJIA Y TUJIPOKCUAA LIMHKA, TUAPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHenue
IIMHKA U €r0 COCIUHEHUM.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3yueHue oOpaslloB HEMETAJJIOB, TOpeHue cephl, docdopa, keie3a, MarHus B
KUCJIOpOJIe, HU3YYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», B3aUMOJCUCTBUE
MIEJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJOW (BO3MOXXHO HMCIOJIb30BAaHUE
BUJIEOMAaTepUaIoOB), B3aUMOJICHCTBUE IIMHKA U JKeJie3a C pacTBOPaMU KHCJIOT U
HIEJI0Y€H, KAYECTBEHHbBIC PEAKIIMA HA HEOPTaHWYECKHUE aHUOHBI, KATUOH BOJOPOJa
U KaTUOHbl METAJIJIOB, B3aWMOJICHCTBHE THUJPOKCUIOB AIIOMHHUSA W IMHKA C
pacTBOpamMu KHUCJIOT M IIEJIOYEH, PEIIEHUE PKCIEPUMEHTAIbHBIX 3a]a4 M0 TeMaM
«"anorenn», «Cepa u e€ coeauHeHUs», «A30T U (ochop M UX COCTMHEHUSY,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOTPYII.

TeopeTnyeckne OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHH U
nolypoBHU. AToMHBIe opOuTanu. Kiaccudukaius XuMUYECKUX JIEMEHTOB (S-, pP-,
d-, f-a;mementsr). PacmpeneneHue 3JNEKTPOHOB TI0 AaTOMHBIM — OpPOUTAJISIM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOTr0—4E€TBEPTOTrO MEPHOIOB
B OCHOBHOM U BO30Y)KIIEHHOM COCTOSIHUU, 3JEKTPOHHBIE KOH(PUTYpallMu HMOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[Tepunonnueckuit 3akoH u llepuoguueckass cucteMa XMMHUYECKUX BJIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJIIOKHBIX BELIECTB MO TPYIIAM U EPUOIaM. 3HAUCHHE IEPUOINIECKOTO
3akoHa [[.1. Menneneena.

Xumudeckas CBsA3b. BuJIbl XHMHUYECKON CBSI3M: KOBAJICHTHas, HOHHAas,
MeTayuindeckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOW CBS3U: OOMEHHBIN H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U JJIMHA CBSI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW CBs3U. KparHele cBs3u. BopopoaHas CBs3b.
MexXMOoNeKyIIpHbIE B3AUMOJACUCTBHUS.

BajieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOA).



[IpencraBneHne 0 KOMIUIEKCHBIX COeNUHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMILIEKCHBIX COCIMHEHUM.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsSA.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o nucnepcHeix cucremax. Mictunubie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIUM PACTBOPOB:
MaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccuduxaiuys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTIEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanys XUMUYECKUX peakiii B HEOPraHUYECKOW M OpraHu4YecKOu
XUMUM. 3aKOH COXPaHEHMS] MacChl BEIIECTB; 3aKOH COXPAHCHUS W TMPEBPAIICHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUYECKUX PEaKIIHi.
TepMOXuMHYECKUE YPaBHEHUS.

CKopoCTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTaiau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiui. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHsS. DaKTOphI, BIUSIOIINE HA IOJOKEHHE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALIMU BEIIECTB, YYACTBYIOIIHNX B
peakuuu. [Ipunmun Jle-Ilatense.

Onektponutuyeckas auccouuanus. CuiibHble H  ciaOble 3JIEKTPOJIUTHI.
Crenenp guccounumannu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
nienouHasi. Bomopoaunsiii nokazarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIHUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIIECHUS.
Okucnurenb U BOCCTAaHOBHUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Baxueiiime OKWCIUTENIM U BOCCTAaHOBUTEIU. MeTOJ 3JIEKTpOHHOIro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pa3oKEHUE TMEPOKCHAA BOJOPOAA B MNPUCYTCTBHUM KaTallU3aTOpPa, MOJAEIHU
KPUCTAJTIMYECKUX PEIIETOK, TPOBEACHUE pEeaKMii HOHHOTO 0OMEHA, ONpeeeHue
Cpeapl PacTBOPOB C IMOMOIIBI0 HHAWKATOPOB, HU3YYEHHUE BIWSAHUSA Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIUuu H TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
0 HAyYHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUM HAYYHOTO HccieqoBanus. Hayuneie
MPUHIUIIBI OPTaHU3aAlUA XUMHUYECKOTO MPOU3BOJICTBA. [IpoMBbIlIIIEHHBIE CTTOCOOBI



MOJIyYeHHUs BaXXHEUIIMX BeEIEeCTB (HAa MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpPHOU
KHUCJIOThI, MeTaHoJa). [IpoMblIliIeHHbIe CIOCOOBI MOTYYEHUsI METAJIJIOB U CIUIABOB.
XUMUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelibl U ero nociiencTBus. Poibs xumun B
o0ecrieueHU YHEPTETUUECKON OE30MaCHOCTH.

XuMHUsL ¥ 300pOBbE ueloBeKka. JlekapcTtBeHHble cpenctBa. [Ipasuiia
WCIIOIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuu B pa3BUTUU METULIMHBI.

XUMUS THIM: OCHOBHBIC KOMIIOHEHTBI, ITHIEBLIC 100aBKU. Poibr XMMHU B
o0ecIIeueHNH MUIIEBOM 0E€30MMaCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0€301acCHOT0 UCIIOIL30BaHUS MPEMAPATOB OBITOBOM XMMUU B TIOBCEIHEBHOM KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHMvecKrue U MUHEPAIbHBIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKIIO, KepaMHUKa.
Marepuansl s 3JeKTpoHUKH. HaHoTexHOIoTH Y.

PacuétHrie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WM 0O0BEMY OJTHOTO U3 YUYACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITH OTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITH OJTHO
U3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEAEIEHHOW MacCOBOM JoJei
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEIIECTBA B
pacTBOpe, 10JIM BBIXOJIa MPOJIYKTA pEaKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXIpeaMETHBIX  CBS3€H INMpU  HM3yYCHHH OOIEeH W
HeopraHmueckoi xumuu B 11 Kiacce oCyIIeCTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHATHIX B OTIEJIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO LUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKaIus, MEPUOJIUIHOCTh, HAOIIOICHUE,
W3MEpPEHHE, IKCIIEPUMEHT, MO/I€Jb, MOJICIMPOBAHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAaKPOMHUP, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOMBI, PAJIMOAKTUBHOCTh, MOJICKYJIA, SHEPreTUUYECKUI YPOBEHB, BEIIECTBO,
TeI0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, HACANBHBIA Ta3, (HHU3NUCCKHEC
BEJIMYMHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPT s, Macca.

buomnorus: kieTka, opraHu3M, SKocucTema, ornocdepa, MeTaboIu3M, MaKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJICHHOBBIC KHUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHUHU B IKOCHCTEMAX.



['eorpadus: MUHEpaJIbl, TOPHBIC MOPOJBI, TOJC3HBIC UCKOMACMbIE, TOILIUBO,
PECYpCHI.

TexHoMOTHA: XUMHUECKAs MPOMBIIUICHHOCTh, METAJIYPIUs, CTPOUTEIIbHBIC
MaTepUaibl, CEILCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUINEBAs MPOMBIIIJICHHOCTD,
(bapmanieBTHUCCKAS IPOMBIIIICHHOCTD, MIPOU3BOICTBO KOCMETHYCCKUX
IpernapaToB, MPOM3BOJICTBO KOHCTPYKIMOHHBIX MaTepUAIOB, 3JCKTPOHHAs
MPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEICHUIO; HAIMYME MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTUYECKOW JEATEeIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUA O COLUMAJIbHBIX HOpPMax M NpaBUaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
NIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY W
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B OOJACTH TEOPHUHM U IMPAKTUYECKOIO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MIOJIYYEHHUH U MTOCIEAYIOIIEM aHATU3Ee
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIOCOOHOCTU OIIEHMBAThH CUTYAIlNU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 370poBOro W Oe3omacHoro oOpasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHUSI I[EHHOCTU TPABUI HWHIWBUAYATbHOTO M  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYeHHUIO NMpodeccruidl pa3indyHoro poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpazoBanusa, Oymymieit mpodeccun M peanu3anud COOCTBEHHBIX >KW3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIECO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHMMAHMS TIO00ATBFHOTO XapakTepa HKOJIOTHYECKUX MPOOJIEeM, BIUSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTMBHOI'O HENPUATUA JEUCTBUM, MPUHOCAIIMX Bped OKpPYKaroLEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHWH TPoOJeM COXpaHEHUsI
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUaTbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MpoOIeM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHUMAaHUs CYIIHOCTA METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCS JAaHHBIX C IENbIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHble NEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJbHbIC yueOHbIE
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHvYecKme JAeicTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHHUM 3HAHUN NPUEMBI JIOTUYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBOJIbI U 3aKJIFOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PEIICHUH Y4YEOHBIX MO3HABATEJbHBIX M MPAKTHUYECKUX 3a7ad, NPUMEHSThH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkiuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHOM paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MIO3HAHMSI.

3) paboTa ¢ nunpopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEXIPEAMETHBIC ((PU3HYECKHEe M MaTeMaTHYECKHUC)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBATh UJI€U, (DOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PerysiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE 1CHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M HUCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haumbosee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YIIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUe IS
y4eOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMEHEHUIO 3HAHUN B PA3NIMUYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEpPUAIIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIbHOCTh, CTETICHb OKHUCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass W MPOCTPAHCTBEHHAas (reomMeTpuveckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MHPOBO33DEHUYECKHE 3HAHUS, JEKAllUe B OCHOBE
NOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTU XUMHYECKHUX SIBIICHUN; TTPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddekTri, opueHtantsl | u Il pona);
(akToNOTrNYEeCKUEe CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€301acHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJI1 COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANIEKTPOHHOTO OallaHca »JTUX peaKIWid, peaknmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAJJIEKHOCTh M3YyUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MIpeICTaBUTENC OpPraHUYEeCKUX BEIECTB (ITHIICH, allETHIIEH, TOJIYOJ, IJIMIEpPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
IIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OIPEH, XJOPOIPEH,
CTUPOJI U JIpyTue);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYeCKUX COEIUWHEHHUSAX (KOBaJleHTHAas M HWOHHAas CBA3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannudeckux Bemects A. M. ByTtiepoBa /uist 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: aJIKAHOB, IIMKIOAJIKAHOB, aJJKEHOB, aJIKa/INCHOB, AJTIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHUCTEMOIl 3HAHUH O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONEPAIN MBICIUTEIHLHON
NEeSATENbHOCTH — aHAJIM3 W CHHTE3, CpaBHEHHE, 000OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: TPOBOJAUTH PACUETHI IO XUMUYECKUM (PopMyramM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 10 M3BECTHBIM MACCOBBIM JIOJIIM XHUMHUYECKUX 3JIEMEHTOB, MPOJIYyKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBA3AHHOM C IepepabOTKO BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI D3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHE CBOWMCTB OpPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpallleHWs ¢ BelecTBaMU M JabOopaTOpHBIM 000pYyIOBaHHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKArOLIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€J1€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370pPOBbI0 M TPUPOTHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTAM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAash PEeaKIus, pacTBOpP, DIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHUYECKON TUCCOIMALNM, MEPUOIUYECCKUM
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JICKAINE B OCHOBE IOHUMAHUS IPUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUS] O MEXAaHM3MaX XHMHUYECKUX PEAKUHUH, TEPMOJUHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BCIICCTB B OBITY M NPAKTHUYECKOW MEATCIHPHOCTH YEJIIOBEKa, OOIMMX HAYYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTb YMEHHSI HUCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISITH BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMUYECKOW PEIMIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIacCU(PUIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupyronmx BeHIeCTB, TEIIOBOMY 3(P¢eKTy peakiuu, U3MEHEHHUIO CTerneHen
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO KaTaju3aropa W JIpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl Kiaccuukammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOopMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TIEPUOJANUECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  J.MI.  MeHnngeneeBa,  uCHONB3ys  TOHATHSA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOUCK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JIUYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMNA MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanmaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIHBHOM HCCIICIOBAHUH BEIIIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WIM 00bEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOILMAIMU; Macchl (00BEMa, KOJMUYECTBAa BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TUIAHUPOBATH M TPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ynmpTaThl  IKCICPUMEHTA, AaHAIM3UPOBATh W  OIEHWBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTHYECKH IE€JIECOO0PA3HOT0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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Paspnen 1.1loBTopenue u yriyoaeHne 3SHaAaHUM
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Crpoenue atoma. [lepunoanueckuit
3akoH u [lepuoanueckas cucrema
XUMHUYECKHX dieMeHnToB [[. 1.
Meunneneesa. XuMHUueCcKas CBI3b.
Baxneiimme Kiaccol
HEOPraHMYECKUX BEIIECTB.
Peakiiuu nosHOTrO 0OMEHa.
PactBops1. Komouausie
pactBopbl. ['mapoaus3 coeil.
KomrmuiekcHbie coequHeHusl.

17

https://orgchem.ru/chem1/p1_0.php

Uroro no pazneny

17

Paznen 2. Teopernyeckne OCHOBBI OPraHMYeCKOH XMMUM (OCHOBHbIE MOHATHS OPraHUYeCKOl XMMUM)

2.1

IIpeamer opraHnYeCcKOW XUMUU.
Teopust cTpoeHUs1 OpraHUYECKUX
coenuHenuil A. M. byrieposa.
N3oMmepus. DieKTpOHHBIE

3¢ deKTH B MOJIEKyIax
OPraHUYeCKUX COCTUHECHUM.
OCHOBHBIE KJIACCBI

12

https://orgchem.ru/chem1/p2.php




OPraHUYeCKUX COCTUHECHUM.
Howmenxknarypa. OcobenHocTH 1
KJIAaCCHU(PUKAIUS XUMHUYECKUX

peaKuum.
Hroro no pazgeny 12
Pa3nen 3. YriaeBogopoabl
31 [IpenenvHbIE YrIIEBOAOPOIBI — 5 https://orgchem.ru/chem2/u2.php
' AITKaHBI, IIUKI0ATKAHBI https://orgchem.ru/chem2/u3.php
Helpe 1eTbHEE VITEBOMODOLLL https://orgchem.ru/chem?2/u4.php
3.2 et T HOPOJIBL: 14 https://orgchem.ru/chem?2/u5.php
AJIKEHEBI, aJIKaJINEeHb], aJKUHBI
https://orgchem.ru/chem2/u6.php
ApomaTHdeckue yriieBoI0pOIbI
3.3 p T Hopos 8 https://orgchem.ru/chem2/u7.php
(apeHnsr)
[IpupoHbIE UCTOYHUKHT https://interneturok.ru/lesson/chemistry/10-
3.4 YTJIEBOJIOPOJIOB M MIX 4 klass/predelnye-uglevodorody/prirodnye-
nepepaboTka istochniki-uglevodorodov-pererabotka-nefti
T"anorennpon3BoIHEIE
3.5 p a 4 1 https://orgchem.ru/chem2/u26.php
YTJIEBOJOPOJIOB
Hroro mo pazaeny 35
Paznea 4. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
https://orgchem.ru/chem4/021.ph
4.1 Cnuptel. ®enon 11 ps://org / /021.php
https://orgchem.ru/chem4/022.php
KapOoHunbHbIC COSAMHEHUS:
albACTUIBI U KETOHEI.
4.2 Kap6oHOBBIE KHCITOTHI. 21 1 https://orgchem.ru/chem4/03.php

MHoroo6pa3sue kapO0HOBBIX
KHCJIOT.



https://orgchem.ru/chem2/u2.php
https://orgchem.ru/chem2/u4.php
https://orgchem.ru/chem2/u5.php

Hroro no pazneny

32

Pa3zzen 5. A30T1- u cepocoaep:kaiue opranuiecKkue

COCAMHCHUSA

https://orgchem.ru/chem5/nl.php

51 Hurpocoeannenus. 12 https://interneturok.ru/lesson/chemistry/10-
' I'eTeponukibL. klass/belki-i-nukleinovye-kisloty/ponyatie-o-
geterotsiklicheskih-soedineniyah
Hroro no pazgeny 12

Paznen 6. buosiornyecku akTUBHBIC BellleCTBA

https://interneturok.ru/lesson/chemistry/10-

6.1. VYraesoasl. Kiaccudukarms. 9 klass/uglevody/uglevody-klassifikatsiya-i-
sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-

6.2 XKupsr u macna 9 klass/karbonilnye-soedineniya-
karbonovye-Kisloty/zhiry

6.3. AMHHOKHCIOTEL HeTmaytet. 8 1 https://orgchem.ru/chem6/index6.htm

benku.
Hroro mo pazgeny 26

Pa3nen 7. CunreTH4ecKHe BHICOKOMOJIEKYISIPHbIE COeIUHEHUSI

7.1

BLICOKOMOJ'ICKy.]'ISIpHLIC
COCAMHCHUA

https://interneturok.ru/lesson/chemistry/10-
klass/narezka-dsh/belki-prirodnye-vms-
azotsoderzhaschie-geterotsiklicheskie-
soedineniya-nukleinovye-kisloty-polimery-
chast-2-polimery-etilenovogo-radya



https://orgchem.ru/chem5/n1.php

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 140 6 10
ITPOI'PAMME
11 KJIACC
KoauuecTBO 4acoB
HaumeHoBaHue pa3ieioB U TeM JuexkTponHble (1u¢poBbIE)
Ne n/m KonTtpoJbHbie IIpakTH4eckue
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznea 1. Heoprannueckast xumust
https://www.yaklass.ru/p/himija/11-
11 Hemertamisl 38 1 3 klass/kharakteristika-nemetallov-
o 7269055/khimicheskie-elementy-
nemetally-6852268
https://www.yaklass.ru/p/himija/11-
1 MeTaliLL 21 1 3 klass/kharakteristika-n."letallt?v-
7200709/ metally-obshchie-svoistva-
metallov-7183914
Utoro no pazneny 59
Paznen 2. Teopernueckne 0CHOBBI XUMHUH
Crpoenue aToma. o
. https://www.yaklass.ru/p/himija/11-
Ilepuoanueckuit 3ak0H U o
klass/osnovnye-poniatiia-i-zakony-
2.1 [lepuoanueckas cucrtema 12

Menneneesa

XHUMHUYECKUX 31eMeHTOB /1. H.

khimii-6931691/sovremennaia-model-
stroeniia-atoma-6936621




CrpoeHue BeniecTna.

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-

2.2 11 veshchestva-6927604/elektronnaia-
MHuoroo0pa3ue BeIecTs . - - o
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
https://lesson.edu.ru/lesson/5e33bc30-
2.3 BemecTBa 1 HX CHCTEMBI 10
805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/75637222-
24 OCHOBBI XUMUYECKOU 10 d397-4b1a-810a-cc7bca9e8a0c
TEPMOJIMHAMUKHU https://lesson.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655
Kunernueckue moHATHS U https://lesson.edu.ru/lesson/0e41e568-
2.5 3aKOHOMEPHOCTH MPOTEKaHUS 14 0a2b-4605-bb92-35d1ab69f9ba
XUMHUUYECKUX PEaKINi
PacTBOpBI 25IEKTPOJIUTOB. https://lesson.edu.ru/lesson/32e5edc9-
26 Peakuuu B pactBOpax 30 cb82-4f4a-ad5e-4f56bc7elded
3IEKTPOIUTOB. OKUCIUTEIIBHO- https://lesson.edu.ru/lesson/8f219cef-
BOCCTAHOBUTEIIbHBIE PEAKIINU 7a8a-44d5-b58a-b3d1b2eeb237
Hroro mo pazaeny 87
Paznena 3. XuMus 1 ;KU3HL
31 XHUMUSA U MeIULIMHA. XHUMHS B 8 https://lesson.edu.ru/lesson/acd826cf-
ObITY ba2d-49db-b216-ef7c26a84728
TexXHOJIOrHYeCKHE OCHOBBI
3.2 TOMTYHCHI BEILECTE 1 8 https://lesson.edu.ru/lesson/81822
MaTepuaioB. JKOJOTUYECKUE
poOIeMbl XUMHUH
33 XHUMHYECKOE IMO3HAHUE U €0 8 https://www.yaklass.ru/p/himija/11-

METOIBI

klass/khimiia-i-zhizn-



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed

7285128/nauchnye-metody-poznaniia-
v-khimii-7279322

Hroro no pazneny
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OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170
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