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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
denepanbHOI 00pa30BaTEIbHOM MTPOTrpaMMbI cpeHero ooiero oopazoBanus(DOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, © OCHOBHBIX MOJ0KEHUN
«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
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHust ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, 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  OCHOBOIMOJATaroIIMMHU
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
JUIT U3YY4EeHUS] B paMKax OTHEIbHBIX MpoduieH, MOpeaycMaTpuBacT



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
(GyHKIMI 1IEJIOCTHONW CHUCTEMBl CPEeJHEro o0Iero oOpa3oBaHUs MPU H3YUYCHUU
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIICA0OBAaHUN B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

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

e pa3BUTHE MO3HABATEIBbHBIX UHTEPECOB, NHTEIUIEKTYaIbHbIX U TBOPYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yuciIo 4acoB, MPEAYCMOTPEHHBIX NIl U3YUYCHUS] XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnuHapHas, n1BoWHAasE U TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJIaX
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX COoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHBIE  (QOPMYIIBL.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKaMU OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakuuil. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI IO MPEBPAIICHUI0 OPTaHMYECKUX BELIECTB MPU HarpeBaHuM (IUIaBJICHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o-cBsi3b. PU3MUECKHUE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyYEHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH) UKIoankaHoB. CIIoCcOObI OJIyYeHUsI U PUMEHEHUE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(tuc-Tpanc-) uzomepus. Ouznueckue CBOMCTBA aIKEHOB. XMMHUYECKHE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noJimMepu3anuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbBIC peakinu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONPsHKEHHBIC, H30JIMPOBAHHBIC,
Kymyauposanivie). OCOOCHHOCTHU DIICKTPOHHOTO CTPOCHHUS U XMMUYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonoruyeckuii psj ankuHOB, 001mast Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALINH,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oensomna. IlpencraBieHne 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOaydYeHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHOrpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pAacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB M PE3WHBI, MOJICJIMPOBAHUE MOJICKYJ YTJEBOJIOPOJOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. J[eiCcTBUE 3TaHOIa U METaHOoJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — ASTUJIEHIVIMKOAb U TIULEpUH. DPuznueckue u
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opranu3M genoBeka. CrocoObl MOy4eHHs U TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30apHOTO snpa. Puszndeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMHUUYECKUX



cBoictB (penona. KauecTBeHHble peakiiuu Ha (eHos. TokcuyHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MUECKHE CBOMCTBA allbJCTUIIOB U
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETUHECHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIMU C Y4YacTUEM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MUecKne U XUMHUYECKUE CBOWCTBA: THIPOJIM3 B KHUCIOHW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTAX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIEHHUE B mpupoje. PoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaromye 1 HEBOCCTAHABIMBAIOIINE AUcaxapuasl. [ naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWMCTBAa KpaxMmalia: THAPOJN3, KAUECTBEHHAsl PEaKus C HOJOM. XHMHUYECKHUE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMUHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUIAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a7ad 1o TemaM «CroupTel W (PEeHOJBI,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekys, obmias dbopmyia, U30Mepusi, HOMEHKIaTypa W (HU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psiia. CTpoeHrEe aHUIIMHA.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepust. OTaenbHbIE TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUACTOT. CUHTE3 U TUIIPOJIU3 MENTHIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBPALICHUN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MOJUMEPHI, OMOpa3iaraeMblie OJIMMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WIM UCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboToCcUHTE3, JbIXaHUE, OENIKH, YIJIEBOJIbI, >KUPbI, HYKICUHOBBIC KHUCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBA3b NepuogUYECKOro 3akoHa u llepmoamyeckoil cUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpaTHble cBA3u. BogopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUS] U MPEBPALICHU S
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peaKIuu. XUMUYEeCKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuaius. CuiibHble W claOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHUCIEHHUS W BOCCTAHOBJICHUA.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pasziokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJIECIHU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiwioB B [leproandyeckor cucteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI MTOTYYCHHS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBonopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONYYEHHS, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoicTtBa. Dochuasl u dochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHU.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumudeckue cBoictBa. Oxcupn kpemuusa(lV), kpemMHueBas KUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTtkoCTh BOABI U CIOCOOBI €€ yCTPaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OuU3nuecKue M XMMHUYECKHE CBOMCTBA MapraHia M €ro COEOUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa ¥ TUJPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHenue
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJICHCTBHE LIMHKA M Keje3a C PacTBOpPAMH KHCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U (hochop U UX COECTUHEHUSN,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHLHUIIBI OPraHU3alUH XUMHYECKOTO MPOU3BOICTBA. [IpOMBILIITIEHHBIE CTTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHNE OKPYIKAIOIIEH Cpeabl U €ro nocieacTsus. Poib xumuu B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIBCKOM X03s1icTBe. OpraHnvecKue U MUHEpaIbHbIE YI00pEHMUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WK 00BEMY OJTHOTO U3 YUACTBYIOUIUX B PEAKIIUU BEIIECTB, MACChHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHUAE pacTBopa C ONPEACIEHHOWM MacCOBOM JOJIEM
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, N0JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEeOopraHmyeckoi xumuu B 11 Kiacce oCyIIeCTBISETCS Uyepe3 UCMOJIb30BAaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHUHTE3, KiIaccU(UKaims, MepuoJAUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE COCTOSIHHME BEIIECTBa, HICaIbHBIN Ta3, (Quanueckue
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboINU3M, MaKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U IMTOTOK SHEPTUU B S3KOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHNUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCSL POCCUMCKONM TPaKJaHCKOM HMACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
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;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
MIPOEKTOB, PEIICHNN Y4YEeOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUH XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydYHOMY HACIIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAaOMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUH U MTOCIEAYIOIIEM aHATN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEAEHUS;

CIOCOOHOCTU OIIEHMBAThH CUTYAIlNU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJItoIcHUsT TIpaBUJl OE30MacHOTO OOpalleHus C BEleCTBAaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUI M HENMPHUSATHUS BPEIHBIX MPUBBLIUCK (ymoTpeOaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEUICHUUM NPAKTHUYECKUX 3a]a4y
COIIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3ysibTaTaM TPYJIOBOW J€SITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHNS:

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

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN XUMHUU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
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
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3AIMU: B €€ TYMaHUCTUYECKON HATPABIIEHHOCTH M BaKHOW POJIM B CO3/IaHUU
HOBOW 0a3bl MaTepuUadbHOM KYJIBTYpPhl, B pEHICHUU TIJIOOANBHBIX MPOoOIIeM
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: IIOHUMAHHUS CYIIHOCTH METOHO0B
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 MMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
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 pe3ylabTaThl OCBOEHHS MPOrPaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB MO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIC yueOHBIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W yYHUBEPCAJIbHBbIC 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 JJOrHYecKHe JeCTBUS:

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 OCBOEHUM 3HAHUI NPUEMBI JOTHUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JI KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJbI U 3aKJIIOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTHUUYECKUX 3a7ad, NPUMEHATDH



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
peaxkuuu;

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

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOT'O IUIAHUPOBAHHMSI M TPOBEICHHS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON 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 ¢ nnpopmaumeii:

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
HEMIPOTHBOPEUYUBOCTH;

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

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI 1 Pa3IMYHBIX IIOUCKOBBIX CUCTEM;

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

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEXKIPEAMETHBIC ((PU3MYECKHE W MaTeMAaTHYCCKHUC)
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
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

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

PeryasiTuBHbIC YHUBepPCcaJbHbIe y4eOHbIE 1eHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCIIEeNOBAaTEeNbCKUX 3a/ad, BbIOMpaTh Haubosee
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 OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
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
MOJIYYCHHIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
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 Pa3BUTHUU MEIUIIUHBI, CO3[JaHUH HOBBIX MAaTEpHUAJIOB,



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 IIPUPOJHOU CpeJE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX OpOWTanedl, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass ¥ TMPOCTPAHCTBEHHas (TeoMeTpuueckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHUS OpPTraHUYECKUX
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 MPUYUHHOCTH U CUCTEMHOCTU XUMHYECKUX SIBIICHUI; TTPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbI 3ddextri, opueHtantsl | u Il pona);
(akTONOTrMYEeCKNE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIIA, TEpepaboTKH HEDTH);

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

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIO0JIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  MOCPEICTBOM  COCTABJICHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh U3YYCHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpEICTaBUTENIC OPraHUYECKUX BELIECTB (3TUJIEH, AlleTUIIEH, TONYOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIIWH, JTUBUHWII, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa st 0ObSICHEHUST 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, IUKJIOAJIKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
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€HETHYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
MIPUMEHEHHUE TIPOJIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHATH OCHOBHBIE OTIEPAIIUU MBICIUTEITLHOM
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



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 SIBIICHUHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKICHUI0 XUMHUUECKOU (HOpMYIIbI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJIEACTBUS  OBITOBON U
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOMN BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMHYECKUN SKCIEpUMEHT (TIOJlydeHHEe W M3yYeHHE CBOMCTB OPraHUYeCKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30rmacHOro OOpaIleHus ¢ BEIIeCTBAMU M J1AaOOPAaTOPHBIM 00OpPYIOBAaHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOMI0IaTh MpaBUJIa IKOJIOTHYECKH 11e71eCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKHUX BEIIECTB, MOHUMAs cMmbIch nokaszareis [1J1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMHUYECKOW HH(POPMAIMH B PA3TMYHBIX ICTOYHUKAX (HaydHas U y9eOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOCHMS Kypca «OOIas 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
pPa3BUTHSA, B pEHICHUH MTPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANIM, OCHOBHOE U
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsA pEIIETKA, XHUMHUYECKas peakuusi, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHUUYECKON IAUCCOLMAIU, TEPUOAUUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKHUX pEaKIUi, TEPMOJMHAMUYECKUX 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 W MPAKTHUSCKOW JEATCIHBHOCTH YeEJIOBEKa, OOIMX HayYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAIICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BaJCHTHOCTh 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 XUMUYECKOM CBS3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIN W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIacCU(PUIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO PA3IMYHBIM MTPU3HAKAM (YUCTY U COCTaBY
pearupyronmx BEHIeCTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO0 CTerneHel
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO KaTaju3aropa W JIpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl Kiaccuukammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MEPHUOUYECKOTO 3akoHa /I,
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 .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEILIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN TOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
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 YMEHHUSA OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
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
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

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

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aUMOCBSI3b XUMUYECKHUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» U «MOJISIpPHAS KOHLIEHTPALIUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTENEHBIO AMCCOLMALMM;, Macchl (00bEMa, KOJIMYECTBA 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(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opynoBaHueM, GOpMyIUPOBATH IIEJIb UCCIEAOBAHMS, IPEACTABISITH B PA3TUYHON
dopMe  pe3ynmpTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHWUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUJIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 30POBBS, OKPYKAIOLIECH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne | HauMeHOBaHHE KoaudecTBO yacoB
n/ | PpasesioB U TeM Bcer | Konrpoabn | IIpakrtuyec
n NnporpamMmbl 0 ble padoThI KHe padoThl

DJlIeKTpOoHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PecypChl

Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU

[Ipenmer
OPraHNu4eCcKou
xumun. Teopus
11 CTpOEHUs 8 1
OpPraHNYECKHUX
coequHeHui A. M.
Bbyrneposa

https://resh.edu.ru/subject/lesson/6149/start/170388/

Hroro mo pazgeny 8

Pasznesa 2. YriieBoaopoanbl

[IpenenvHbie
YTII€BOIOPOIBI —
aJKaHEbI,

2.1

ITHKIOAJIKaHbI

https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-
nomenklatura-izomeriya

Henpenenbueie
YIJI€BOJIOPO/IBL:
2.2 aJIKEHBI, 14 1
aJIKaJINCHBI,
AJIKUHBI

https://resh.edu.ru/subject/lesson/5412/main/212567/

Apomarnyeckue
2.3 YTII€BOJIOPO/IBI 8
(apensr)

https://resh.edu.ru/subject/lesson/4775/start/150494/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/start/150494/

[Ipuponusie
HUCTOYHUKHU

24 4
YII€BOJOPOJOB U

uX nepepadoTka

https://uchebnik.mos.ru/composer3/lesson/1952172/view

lManorennpon3Bo https://foxford.ru/wiki/himiya/galogenalkany;
2.5 HbIE 4 1 https://foxford.ru/wiki/himiya/arilgalogenidy;
YIJIEBOJOPOIOB https://foxford.ru/wiki/himiya/vinilgalogenidy

Wroro mo pazueny 35

Pa3znen 3. Kucinopoaconep:xaiiue opranu4eckue coenHeHHst

3.1 Crnuptsl. eHon 11 1 https://resh.edu.ru/subject/lesson/4769/start/150550/
KapOGonunsubie
COEIUHEHUS:
alnbIETUOLI U
https://resh.edu.ru/subject/lesson/4776/start/150604/;
KETOHEL A . ) . .
3.2 21 1 https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-
KapGonossie
ketonov
KHCJIOTEL
CrnoxHbie DUpHI.
Kupsi
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-
3.3 VYrineBoasl 9 1 uglevodov; https://resh.edu.ru/subject/lesson/6150/start/150687/;
https://resh.edu.ru/subject/lesson/5413/start/150714/
Utoro no pazneny 41
Pa3znea 4. A3oTrconep:kanue oprannyeckue coeuHeHus
AMHUHEL https://foxford.ru/wiki/himiya/aminy-anilin;
41 AMAHOKHCHOTLL 12 1 5 ps://foxford.ru/wiki/himiya/aminy-anilin;

benkn

https://resh.edu.ru/subject/lesson/4743/start/150742/



https://uchebnik.mos.ru/composer3/lesson/1952172/view
https://foxford.ru/wiki/himiya/galogenalkany
https://foxford.ru/wiki/himiya/arilgalogenidy
https://foxford.ru/wiki/himiya/vinilgalogenidy
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/gomologicheskie-ryady-aldegidov-i-ketonov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://foxford.ru/wiki/himiya/klassfikatsiya-stroenie-i-izomeriya-uglevodov
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://foxford.ru/wiki/himiya/aminy-anilin
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

12

Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

BricokoMonekysip

https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya,;

51 6 https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuRef
HBIC COCANMHCHUS
errer=catalogue
Wroro mo pazueny 6
OBIIEE
KOJIMYECTBO 102
YACOB I10

[TPOI'PAMME



https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue

11 KVIACC

N HaumenoBan | KoaunuecTBO 4acoB
® ue pa3/iesioB
n/ H TeM Bcer | Konrpoasn | Ilpaktuueck | JIeKTPOHHBIE (LH(PPOBLIE) 00pa3oBaTe/bHbIE PECypPChI
1 EporpaMMbL 0 ble padoThI ue padoTsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aToMa.
[Tepnognueck
Wil 3aKOH U
11 [Tepuonueck 9 https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer
as cucrema =catalogue
XUMHYECKUX
3J1eMeHTOB [].
.
Meunneneena
https://uchebnik.mos.ru/material_view/atomic_objects/7640321?menuReferrer
=catalogue;
Crpoenue https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferre
19 BEIIECTBA. 11 1 r=catalogue; _ _ - . .
MHuoroo6pa3u https://uchebnik.mos.ru/material _view/atomic_objects/11135465?menuReferre
€ BEIIIECTB r=catalogue;
https://uchebnik.mos.ru/material_view/atomic_objects/11490140?menuReferre
r=catalogue
13 XHMHYECKHUE 19 1 3 https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferr
peakiuu er=catalogue
Hroro no paszneny 39



https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7640321?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7640321?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135465?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135465?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11490140?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11490140?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1953760?menuReferrer=catalogue

Pa3nes 2. Heopranuveckasi Xumust

2.1 Hemeramnsr 31 https://resh.edu.ru/subject/lesson/5939/start/151320/
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferre
2.2 Merajuibl 23
r=catalogue
Hroro no pazgeny o4

Pazgen 3. Xumus u sKU3HbL

Metoasl
IIO3HAHUA B
https://uchebnik.mos.ru/material_view/atomic_objects/7529688?menuReferrer
3.1 XUMMUH. 9
=catalogue
XUMUS "
JKU3Hb
Hroro mo pazueny 9
OBIIEE
KOJMYECTBO 102
YACOB I10

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10930590?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529688?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7529688?menuReferrer=catalogue
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JlaTa
usyue
HUS
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OpraHUYEeCKHUX
COEeIUHEHNN

https://resh.edu.ru/subject/lesson/6149/start/170388/

DIIEKTPOHHOE
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yriepoja
(ocHOBHOE 1
BO30YX/IEHHOE
COCTOSIHHS).
Banentnsie
BO3MOXHOCTHU
aToMma yriepo/ja

https://foxford.ru/wiki/himiya/osobennosti-stroeniya-atoma-ugleroda

XumMuueckas
CBSI3b B
OPraHuYeCKUX
COCJIMHEHUSX.
MexaHu3MBbI

https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-
organicheskih-soedineniyah



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-atoma-ugleroda
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
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KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBS3EM

Teopus crpoeHus
OpPraHu4YeCKux
coeMHeHui A.
M. bytiepoBa

https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-
soedineniy-a-m-butlerova

Buasr nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHA
1. DIIEKTPOHHBIE
b dexTs B
MOJIEKYJIax
OpraHUYEeCKHUX
COEeIUHEHNN

https://foxford.ru/wiki/himiya/vidy-izomerii
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Kiaccudukanuu
u
cUcTeMaTHYecKast
HOMECHKJIaTypa
(IUPAC)
OpPraHMYECKUX
BEIIECTB

https://uchebnik.mos.ru/material/app/312128?menuReferrer=catalog
ue

Knaccudukanus
peakuuii B
OPraHNu4eCcKoOu
XUMUU

https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-
organicheskoy-himii



https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/vidy-izomerii
https://uchebnik.mos.ru/material/app/312128?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312128?menuReferrer=catalogue
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
https://foxford.ru/wiki/himiya/tipy-i-mehanizmy-reaktsiy-v-organicheskoy-himii
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https://uchebnik.mos.ru/material_view/atomic_objects/11305280?m
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https://uchebnik.mos.ru/material_view/atomic_objects/9761017?me
nuReferrer=catalogue
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duznyeckue u
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https://uchebnik.mos.ru/material view/atomic objects/9760997?me
nuReferrer=catalogue
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HOMEHKJIaTypa U

https://uchebnik.mos.ru/composer3/lesson/1934797/view



https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/composer3/lesson/1934797/view
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0COOEHHOCTH
CTPOCHUA U
XUMHUYCCKUX
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TOJIYYEHHUS U
IIPUMEHEHUE
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U 0000111eHNE
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https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva,

14
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psia, oomas
opmya,
HOMEHKJIATypa,
3IIEKTPOHHOE U

https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-
nomenklatura-izomeria-fizicheskie-svoistva



https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
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€ CTpOEHHE
MOJIEKYL.
CrpykrypHas u
LUC-TpaHC-
n30Mepus
QJIKEHOB

dusznueckue n

XUMHUYECKHE https://uchebnik.mos.ru/material_view/atomic_objects/7712784?me
15 CBOMCTBA nuReferrer=catalogue$

aJIKCHOB. https://uchebnik.mos.ru/material_view/atomic_objects/7719880?me

IIpaBuso nuReferrer=catalogue

MapKkoBHHKOBA

CnocoOb1
16 MOJIYYCHUS U https://uchebnik.mos.ru/material_view/atomic_objects/9766601?me

MPUMEHEHHE nuReferrer=catalogue

aJIKCHOB

[IpakTuueckas

pabota Ne 1 o

TeMe . . . .

https://uchebnik.mos.ru/material_view/atomic_objects/7763332?me
17 "[Tonyuenune ~
nuReferrer=catalogue

STUJICHA U

W3Y4YEeHHE ero

CBOMCTB"
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pacy€THBIX 3a7a4
18 HA OIpEIEIIEHNE https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva;

MOJIEKYJIIPHOMI
(bopmyIbl



https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue$
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue$
https://uchebnik.mos.ru/material_view/atomic_objects/7719880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7719880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
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https://uchebnik.mos.ru/material view/atomic objects/98194707me
nuReferrer=catalogue

20

XuMudeckue
CBOMCTBA
COTPSIKEHHBIX
JIINCHOB

https://uchebnik.mos.ru/material view/lesson templates/945802?me
nuReferrer=catalogue

21

CnocoObl
MOJTyYCHUS U
MIPUMCHCHHE
aJIKaJIUEeHOB

https://uchebnik.mos.ru/material_view/atomic_objects/3687792?me
nuReferrer=catalogue;
https://uchebnik.mos.ru/material_view/lesson_templates/1943784?m
enuReferrer=catalogue

22

ANKWHEBI:
TOMOJIOTHYECKUM
psia, oomas
opmya,
HOMEHKJIATypa,

https://uchebnik.mos.ru/material view/atomic objects/9761122?me
nuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/945802?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/945802?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/3687792?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/3687792?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue
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CBOMCTBA
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XUMHYECKHUE
CBOMCTBaA
AIKUHOB

https://uchebnik.mos.ru/material

view/atomic

objects/97610577me

nuReferrer=catalogue;

https://uchebnik.mos.ru/material

view/atomic

objects/7770634?me

nuReferrer=catalogue;
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https://uchebnik.mos.ru/material

view/atomic
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nuReferrer=catalogue
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https://uchebnik.mos.ru/material

view/atomic

objects/9819506?me

nuReferrer=catalogue;

https://uchebnik.mos.ru/material

view/atomic

objects/83926127me

nuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7770634?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7770634?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8363817?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8363817?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8392612?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8392612?menuReferrer=catalogue
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https://uchebnik.mos.ru/app player/412912?material type=GameAp
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29
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30
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peakuuu
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https://uchebnik.mos.ru/material view/atomic objects/9819516?me
nuReferrer=catalogue;
https://uchebnik.mos.ru/composer3/lesson/1982547/view

31
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https://uchebnik.mos.ru/app_player/412912?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/412912?material_type=GameApp%20
https://uchebnik.mos.ru/material_view/atomic_objects/11159449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819516?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819516?menuReferrer=catalogue
https://uchebnik.mos.ru/composer3/lesson/1982547/view
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35
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36
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[TomyTHbIE
He(TSHbIE ra3bl

https://uchebnik.mos.ru/material_view/lesson_templates/1952172?m
enuReferrer=catalogue;
https://uchebnik.mos.ru/material_view/atomic_objects/7784153?me
nuReferrer=catalogue



https://uchebnik.mos.ru/material_view/lesson_templates/1952172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1952172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7784153?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7784153?menuReferrer=catalogue
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https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
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https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://uchebnik.mos.ru/material/app/312209?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312209?menuReferrer=catalogue

B C MarHueM u
UHKOM

42

CucreMaTu3anus
u 0000111eHIE
3HAHUH 110
pazneny
"VYrneBogopo st

https://uchebnik.mos.ru/material view/lesson templates/1970062?m
enuReferrer=catalogue

43

KontponbHas
pabota N2 1o
TeMe
"YrneBonoposr"

https://infourok.ru/itogovyj-kontrol-po-himii-v-10-klasse-na-
profilnom-urovne-6571897.html

44

[IpenenbHble
OJHOATOMHBIE
CITUPTHI:
TOMOJIOTHYECKUI
psn, oOmas
(opmynna,
CTPOCHHE
MOJIEKYII,
H30Mepus,
HOMEHKJIaTypa,
KJ1accudukanms,
dbuzndeckue
CBOMCTBaA

45

XUMHYECKHE
CBOIiCcTBa
MpEIETbHBIX
0JTHOATOMHBIX
CIIUPTOB



https://uchebnik.mos.ru/material_view/lesson_templates/1970062?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1970062?menuReferrer=catalogue
https://infourok.ru/itogovyj-kontrol-po-himii-v-10-klasse-na-profilnom-urovne-6571897.html
https://infourok.ru/itogovyj-kontrol-po-himii-v-10-klasse-na-profilnom-urovne-6571897.html

46

CnocoOsl
IOJY4YECHHUS U
IIPUMEHEHUE
OJTHOATOMHBIX
CIIUPTOB

47

[IpocTsie a¢upsr:
HOMEHKJIaTypa 1
H30MepHsl,
O0COOEHHOCTH
(bu3UYecKuX u
XUMHYECKHAX
CBONCTB

48

MHoroaToMHEBIE
CIIUPTHI:
STUICHTTUKOIb B
TJIULEPUH, UX
dbuzuveckue u
XUMHUYECKHE
CBOMCTBA

49

CnocoObl
MOJIYYCHUS 1
MIPUMCHCHHE
MHOT'OATOMHBIX
CIIUPTOB

https://uchebnik.mos.ru/material/app/368415?menuReferrer=catalog
ue

50

®deHou1: cTpoeHue
MOJIEKYJIBI,
¢buznyeckue
CBOMCTBA.

https://uchebnik.mos.ru/material view/atomic objects/10475631?m
enuReferrer=catalogue



https://uchebnik.mos.ru/material/app/368415?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/368415?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10475631?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10475631?menuReferrer=catalogue

ToxkcuuHOCTE
(denoia

51

XuMHYecKue
CBOMCTBa eHOTA

52

CnocoObl
IOJY4YEHHUS U
IIPUMEHEHUE
(dbenona

53

[IpakTrnueckas
pabota Ne 2.
Pemenue
IKCIIEPUMEHTAITb
HBIX 3a7a4 10
teme "CrupThl U
henomnsr"

https://uchebnik.mos.ru/material/app/329929?menuReferrer=catalog

ue

54

CucreMaTusanus
1 000011IeHNE
3HAHUHU II0 TEME

https://uchebnik.mos.ru/material/app/312202?menuReferrer=catalog
ue

55

AJpaeruanl u
KETOHBI:
AIIEKTPOHHOE
CTPOCHHE
KapOOHWIBHOM
TPYIIIbL;
TOMOJIOTUYECKHE
psabl, oOrmas
opmya,
H30MepHs U
HOMEHKJIaTypa

https://uchebnik.mos.ru/material view/atomic objects/7411662?me
nuReferrer=catalogue



https://uchebnik.mos.ru/material/app/329929?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/329929?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312202?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/312202?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411662?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411662?menuReferrer=catalogue

56

Anpaeruasl U
KCTOHBI:
¢buznyeckue
CBOIICTBA;
peaxiuu
MIPUCOCTUHCHIS

57

Peakmuu
OKHCJIEHUS U
KaueCTBEHHEIE
peakiuu
albAETUI0B U
KETOHOB

58

CniocoObl
TTOJTYYCHUS
aJbJIETUI0B U
KETOHOB

59

OIHOOCHOBHEIE
HpeiebHbIC
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTH
CTPOCHUS MX
MOJICKYJI

https://uchebnik.mos.ru/material view/atomic objects/10782049?m
enuReferrer=catalogue

60

H3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCIIOT, UX
¢buznyeckue
CBOMCTBA

https://uchebnik.mos.ru/material/app/263376?menuReferrer=catalog

ue



https://uchebnik.mos.ru/material_view/atomic_objects/10782049?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10782049?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/263376?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/263376?menuReferrer=catalogue

61

XuMudeckne
CBOMCTBA
MpeAeIbHBIX
OJTHOOCHOBHEBIX
KapOOHOBBIX
KUCIIOT

62

OcobGenHoctu
CBOICTB
MYpaBbUHOMN
KHCIIOTHI.
Mmuoroo6pasue
KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH
CBOMCTB:
HETIPEJCIIbHBIX 1
apOMaTHYECKHX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKApOOH
OBBIX KHCJIOT.
IIpencraButenn
BBICIITHX
KapOOHOBBIX
KHCJIOT

64

ITonsATHE O
MIPOU3BOIHBIX
KapOOHOBBIX
KUCIIOT




65

CriocoOmr
TOJIYYEHHUS U
IIPUMEHEHUE
KapOOHOBBIX
KHCJIOT

66

ClosKHEIe
3¢upsIL:
TOMOJIOTHYECKHUI
psn, oOmas
(opmynna,
HU30MEpHS U
HOMEHKJIaTypa

https://uchebnik.mos.ru/material_view/atomic_objects/7526883?me

nuReferrer=catalogue

67

dusnveckue u
XUMHYECKHE
cBolicTBa 3(pUpoB

68

Pemrenne
pacYETHBIX
3a/a4: 1o
YPaBHEHUIO
XUMHUYECKON
peakuu, Ha
oTmpeeNeHue
MOJIEKYJIIPHOM
(bopMyIbI
OpPraHUYECKOTO
BellleCTBa

69

IIpaxkTrueckas
pabota Ne 3.
Pewrenne



https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue

IKCTIIEPUMEHTAIIb
HBIX 33124 I10
TEeMe
"KapOoHoBEIE
KHCJIOTHI.
CroxxHbIe

a¢ups"

70

Kupsr: ctpoenue,
¢buznueckue u
XUMHYECKHE
CBOMCTBA
(Tuapoiin3)

https://uchebnik.mos.ru/material_view/atomic objects/10859247?m
enuReferrer=catalogue

71

OcobenHoctu
CBOWCTB XHPOB,
coJIeprKalIux
OCTaTKH
HeMnpeIenbHbIX
KUPHBIX KUCIIOT.
Kupsl B npupoe

72

Mpr11a Kak coJtu
BBICIITHX
KapOOHOBBIX
KHCJIOT, UX
MOIOILLIEE
TNEUCTBUE.
Ilonstue o
CHUHTETHYCCKHUX
MOIOIINX



https://uchebnik.mos.ru/material_view/atomic_objects/10859247?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10859247?menuReferrer=catalogue

CpeacTBax
(CMC)

73

T'eneTnueckas
CBSI3b
YIJIEBOJIOPOJIOB U
KHUCJIOPOJCOAEPK
anmx
OPraHuYeCKHX
BCIICCTB

74

Pacuértrl o
YpaBHEHUSAM
XUMHYECKIX
peakuui

75

CucreMaTusanus
1 000011IeHNE
3HAHUHU II0 TEME

76

Oo61mas
XapaKTepPUCTHKA
YIJICBOJIOB U
Kiaccuukanus
YIJICBOJIOB
(MOHO-, - U
MOJIMCAXAPHIbI )

https://uchebnik.mos.ru/material view/atomic objects/10860264?m
enuReferrer=catalogue

77

MoHocaxapuibl:
dbuzndeckue
CBOWCTBA U
HaX0XJICHUE B
pHUpoJie



https://uchebnik.mos.ru/material_view/atomic_objects/10860264?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10860264?menuReferrer=catalogue

78

IIpumeHeHue
TJIIOKO3BI, €€
3HAUCHUC B
KHU3HEICATEIHLHO
CTH OpraHu3ma

79

Jucaxapu b
caxapo3sa,
MaJIbTO3a U
JIaKTO3a.
Haxoxnenne B
MpUpoJIe U
MIPUMEHEHHE
JMcaxapuaoB

80

[Tonucaxapuer:
CTPOCHHE
MaKpOMOJIEKYII,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHCHHE

https://uchebnik.mos.ru/material _view/atomic objects/10707367?m
enuReferrer=catalogue

81

ITousarue 00
HCKYCCTBEHHBIX
BOJIOKHAX

82

Pemenue
pacyeTHbIX 3aJ1a4y
Ha OIpEJEIIEHNE
JIOJIU BBIXOJa
MPOJYyKTa
peaKuuu ot



https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue

TEOPETUYCCKH
BO3MOKHOTO

83

CucreMaTu3anus
u 0000111eHIE
3HAHUH 110
pazneny

84

KontponbHas
pabota Ne3 mo
TeMe
"Kucnopoaconep
xKamue
OpraHNYeCKHe
coequueHus"

85

AMWHEL:
KJaccudukanms,
CTPOCHHE
MOJIEKYJI, 001IIast
(opmynna,
H30Mepus,
HOMEHKJIaTypa U
dbuzndeckue
CBOMCTBaA

86

XUMHYECKHE
CBOMCTBA
anrpaTUIECKUX
aMHHOB

87

AHWUINH:
CTpPOEHHUE
aHWJIMHA,




0COOEHHOCTH
XUMHAYECKUX
CBOMCTB aHWJIMHA

88

Crioco0sr
MOJTY4CHUS U
MIPUMCHCHHE
anuaTUIECKUX
aMUHOB

89

AMHWHOKHUCIOTEI:
HOMEHKJIaTypa U
HM30Mepusl,
¢buznueckue
CBOMCTBA.
OtnenpHbIe
MPEeACTaBUTETHN
0-aMUHOKHCJIOT

90

XuMHu4deckue
CBOMCTBA
aAMHHOKHCJIOT, X
OHOJIOrMYECKOE
3HAYEHUE
aMHHOKHCJIOT.
Cunre3 n
TUAPOJIN3
MENTHIO0B

https://uchebnik.mos.ru/material view/atomic objects/10325185?m
enuReferrer=catalogue

91

benku xak
MIPUPOAHBIE
MIOJIMMEPBI;

https://uchebnik.mos.ru/material view/atomic objects/8824537?me
nuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10325185?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325185?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8824537?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8824537?menuReferrer=catalogue

CTPYKTYpBI
0O€eIIKOB

92

XUMHYECKHUE
CBOMCTBA OEJIKOB

93

AzoTcoaepkaiu
e
TeTEPOLUKIMUECK
1€ COCMHEHUSI.
Hykneunossie
KHCJIOTHI: COCTaB,
CTPOCHHE U
Ounoslornueckas
poJib

https://uchebnik.mos.ru/material view/atomic objects/10911390?m
enuReferrer=catalogue

94

[IpakTnueckas
pabota Ne 4.
Pemenne
AKCIIEPUMEHTAJTb
HBIX 3334 I10
TeEME
"AzoTcoaepxang
1€ OpPraHuYEeCKHe
coequueHus"

95

IIpakTrueckas
pabora Ne 5.
Pemenue
SKCIIEpUMEHTAIIb
HBIX 3aJ1a4 I10
TeMe
"Pacno3HaBaHue

https://uchebnik.mos.ru/material/app/171513?menuReferrer=catalog
ue



https://uchebnik.mos.ru/material_view/atomic_objects/10911390?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10911390?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/171513?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/171513?menuReferrer=catalogue

OpPraHu4YeCKuX
coequueHui"

96

OcHOBHBIE
IIOHATHUA XUMHUU
BBICOKOMOJIEKYJISI
PpHBIX
COCIMHEHUH 1
METOIbI UX
CHHTE3a —
TOJIMMEPHU3ALUS
nu
MOJIUKOHICHCAITH
A

97

IInacTmaccsl.
Yrunuzanus u
nepepaboTka
IUIACTHKA

98

DJ1acTOMEPBHI:
HaTypaJbHbIN
CUHTETHYECKHE
Kaydyku. Pe3una

https://uchebnik.mos.ru/material view/atomic objects/9819529?me

nuReferrer=catalogue

99

Bounokna:
HaTypaJIbHBIE,
HUCKYCCTBEHHBIE,
CUHTETUYECKUE.
ITomumepsl
CIELUAJILHOTO
Ha3Ha4YCHUS



https://uchebnik.mos.ru/material_view/atomic_objects/9819529?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819529?menuReferrer=catalogue

[IpakTnueckas
pabota Ne 6.
Pemenue

10 SKCIIEPUMEHTAITb
HBIX 3a7a4 10
TeMe
"Pacnio3naBanue
MJIaCTMACC U

BOJIOKOH"

O6o01eHue u
CUucreMatu3anus
HM3y4EHHOTO

10 Marepuaia 1o

1 TeMe
"BricokoMoieKyn
SIpHBIE
coequueHus"

Hroroas
KOHTpPOJIbHAs
pabora 1o Kypcy
"Oprannyeckas
xumus"

10

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

KoHuTtpoJsb
HbIE

Bce

ro
padoTbI

IIpakTHye
CKHe
padoThI

JlaTa
usyue
HHS

DJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PecypChl

Atom. Cocras
ATOMHBIX SITIEP.
XUMHUYIEeCKHI
aJIEMEHT. Y30TOIEI

Crpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIC YMCIIa

Knaccudukanus
XUMHYECKUX
AJIEMEHTOB (S-, pP-,
d-, f-amemenTsI)

https://uchebnik.mos.ru/app player/418507?material type=GameA
pp

Pacnpenenenue
AJICKTPOHOB T10
ATOMHBIM
opOuTamsam

https://uchebnik.mos.ru/material/app/236081?menuReferrer=catalo
gue

DIEKTPOHHBIE
KoH(puUrypamuu
aTOMOB DJIEMEHTOB
B OCHOBHOM U
BO30YKIEHHOM
COCTOSTHUU

https://uchebnik.mos.ru/material view/atomic objects/76118227m
enuReferrer=catalogue



https://uchebnik.mos.ru/app_player/418507?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/418507?material_type=GameApp%20
https://uchebnik.mos.ru/material/app/236081?menuReferrer=catalogue
https://uchebnik.mos.ru/material/app/236081?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7611822?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7611822?menuReferrer=catalogue

ONEeKTpOHHBIE
KOH(UTyparuu
MOHOB.
DNEeKTPOOTPHUIIATE
JHHOCTD

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cucrema
XUMHUYECKUX
anemenTtoB /1. W.
MeHnpeneeBa, CBSI3b
C COBPEMEHHOU
TEOpUEHN CTPOEHUS
aTOMOB

https://uchebnik.mos.ru/material _view/atomic objects/76032897m
enuReferrer=catalogue

3aKOHOMEPHOCTH
W3MEHEHUS
CBOICTB
XUMHYECKUX
AJIEMEHTOB U
00pazyeMbIX UMH
MIPOCTBIX U
CJIOXHBIX BEILIECTB
0 TpyHIam u
nepuoam

https://uchebnik.mos.ru/app player/4187627?material type=GameA
pp

CucreMaTusaius u
00001enne
3HAaHUH 110 TEME



https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/app_player/418762?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/418762?material_type=GameApp%20

10

Bunnl xumuueckoit
CBSI3U. MexaHnu3MBbI
oOpa3oBaHus
KOBAJICHTHOM
CBSI3W.
Boaoponnas cBsi3b.
MexMoneKyIsspHbI
€ B3aNMO/ICHICTBUS

https://uchebnik.mos.ru/app player/261214?material type=GameA
pp

11

BanenTHocTh 1
BaJICHTHEIC
BO3MOKHOCTH
atomoB. CBa3b
BJIEKTPOHHOU
CTPYKTYPBI
MOJIEKYJ C UX
reOMEeTPUYECKUM
CTPOEHUEM

https://uchebnik.mos.ru/material view/atomic objects/74117967m
enuReferrer=catalogue

12

[IpencraBnenus o
KOMILIEKCHBIX
COEIMHEHMAX:
COCTaB U
HOMEHKJIaTypa

13

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHus. Tumsl
KPUCTAJUIMYECKUX
peLIETOK U
CBOICTBA BEILIECTB

https://uchebnik.mos.ru/material view/atomic objects/76333107m
enuReferrer=catalogue



https://uchebnik.mos.ru/app_player/261214?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/261214?material_type=GameApp%20
https://uchebnik.mos.ru/material_view/atomic_objects/7411796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633310?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633310?menuReferrer=catalogue

14

[TonsiTue o
JUCIIEPCHBIX
CUCTEMAX.
[IpencraBnenue o
KOJIJIOMJTHBIX
pacTBopax

15

Wctunnsie
pacTBOPBHIL:
HACBIIIEHHBIE U
HEHACBIIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnorngpar
Bl

16

CniocoOnbl
BBIPOKEHUS
KOHIICHTPAIUH
pPacTBOpOB

17

Pemrenue 3amau ¢
HCIIOJIb30BaHUEM
MOHATUH
""MaccoBas J10J11
PpacTBOPEHHOTO
BelecTna",
"MoJIsipHas
KOHIIeHTparus"

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHHYECKUX
BCIIICCTB




19

Cucremaruszanus 1
00001enne
3HAHUH 110 TEME

https://uchebnik.mos.ru/material view/atomic objects/76514507m
enuReferrer=catalogue

20

Kontponbhas
pabota Nel o
temam "Ctpoenue
aToMma.
[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cucrema
XUMUYECKUX
anemenTtoB /1. W.
Menneneena",
"CtpoeHnue
BEILIECTBA.
Mmuoroo6pasue
BelecTB"

21

Knaccuduxkanus
XUMHYECKUX
peakuuii B
HEOPraHUYECKOU U
OpraHu4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpamieHus
SHEPTruM Npu



https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue

XUMHUYCCKUX
peaKimsx

22

TerutoBbie

P PeKTHI
XUMHAUYECKUX
peaKuum.
TepMoxumuueckue
YpaBHEHUSA

https://uchebnik.mos.ru/material view/atomic objects/111590737?

menuReferrer=catalogue

23

Breraucnenns mo
YpaBHEHUSAM
XUMHYECKHUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSAM

24

CkopocTh
XUMUYECKON
peakuuu, e€
3aBUCHUMOCTB OT
Ppa3InYHBIX
(hakTOpoB.
Kartanuz u
KaTaJin3aTopbl

25

I'oMmorennsie n
reTeporeHHbIe
peakiuu

26

IIpakTrueckas

padota Ne 1 o
teme "BnusHue
pa3IMYHbIX



https://uchebnik.mos.ru/material_view/atomic_objects/11159073?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159073?menuReferrer=catalogue

(baxTOpoB Ha
CKOPOCTh
XUMHUYCCKOMN
peakuun"

27

OO6paTtumbie u
HeoOpaTUMbIE
peaKium.
XUMUYECKOE
paBHOBecHE

https://uchebnik.mos.ru/material view/atomic objects/114222247?

menuReferrer=catalogue

28

[TpakTrueckas
pabota Ne 2 o
Teme "BnusHue
Ppa3IUYHBIX
(hakTOpoB Ha
MOJIOKEHHE
XUMHUYECKOTO
paBHOBecHs"

29

DIEeKTPOTUTHIECKA
s JUCCOIAIH.
CuinpHBIE U
ciaa0ble
AJICKTPOJIUTHI.
CreneHp
IHACCOLHAIINHN

https://uchebnik.mos.ru/material view/atomic objects/11135588?
menuReferrer=catalogue

30

HMonnoe
MIPOU3BE/ICHUE
BoJibl. Cpena
BOJHBIX
pacTBOpPOB.



https://uchebnik.mos.ru/material_view/atomic_objects/11422224?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11422224?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135588?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135588?menuReferrer=catalogue

Bopoponansrit
nokazarens (pH)
pacTBopa

31

I'maponus coien.
Peakiun,
[IPOTEKAOIINE B
pacTBopax
AJIEKTPOJIUTOB

https://uchebnik.mos.ru/app_player/505352?material type=GameA
pp

32

[IpakTnueckas
pabota Ne 3 o
TeMe
"Xumuueckue
peakiuu B
pacTBopax
3IEKTPOIUTOB"

33

OKXHCITUTEIIHFHO-
BOCCTaHOBHTEILHBI
€ pPeaKIuu.
Baxwueitmme
OKHUCJIUTENH U
BOCCTaHOBHUTEIHN

34

Meton
ANIEKTPOHHOTO
(?71eKTOHHO-
HOHHOTO) OayaHca

35

DneKTpoan3
pacTBOpOB U
pacIiaBoB
BEIECTB

https://uchebnik.mos.ru/app player/377673?material type=GameA
pp



https://uchebnik.mos.ru/app_player/505352?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/505352?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/377673?material_type=GameApp%20
https://uchebnik.mos.ru/app_player/377673?material_type=GameApp%20

36

Pemenne 3amau
Pa3IUYHBIX TUIIOB.
Pacuéter macchl
(0OBEMma,
KOJIUYECTBA
BEIIIECTBA)
MPOIyKTa
peaKIuu, eciiu
OJIHO U3 BEIICCTB
JIAHO B BHJIC
pactBopa ¢
ONpeaeNEHHO N
MaccoBOM JioIeH
pacTBOPEHHOTO
BEIIIECTBA;
MAacCOBOM JIOJIU U
MOJISIPHO M
KOHIEHTPALIUKU
BEIIIECTBA B
pacTBope.

37

Pemenue
KOMOMHHPOBAaHHBI
X 3a/7a4.

38

Cucremaruzanus 1
000011IEHNE
3HAHUM I10 TeMe
"XHUMHYECKHE
peakuun"




39

KontponbHas
pabota Ne2 o
TeEMe
"Xumuieckue
peakuun"

40

Ilonoxenue
HEMETAJJIOB B
[Tepuoanueckoi
CHCTEME
XUMHAYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH
CTPOCHHUS UX
aTOMOB.
duznyeckue
CBOMCTBA
HEMETaJJIOB

41

AnnoTponus
HEMETaJJIOB (Ha
npumepe
KHCIIOPO/1a, CEPHI,
dhocdhopa u
yriaepoja)

42

Bomopon:
MOJTy4eHHE,
¢buznyeckue u
XUMHUYECKHE




CBOICTBA.
uapuas

43

lanorensi:
HaX0XJICHUC B
MIPUPOJIC, CIIOCOOBI
MOJTy4eHUS,
¢buznueckue u
XHUMHYECKUE
CBOICTBa

44

l'anorenoBoaopon
bl. Baxkneiine
KHUCJIOPOJICOAEPKA
A€ COCTUHCHUS
rajoreHoB

https://uchebnik.mos.ru/material view/atomic objects/108622087?

menuReferrer=catalogue

45

JlabopaTopHbIe 1
MIPOMBIIIJICHHBIE
CITOCOOBI
MTOJTyYCHUS
rajoreHOB.
[Ipumenenue
rajoreHOB U UX
COEUHEHNN

46

IIpakTrueckas
pabota Ne 4.
Pemenne
SKCIIEPUMEHTAIIbH
BIX 33/1a4 10 TEME
"T"anorensr"



https://uchebnik.mos.ru/material_view/atomic_objects/10862208?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10862208?menuReferrer=catalogue

47

Kucnopon:
nabopaTopHbIE U
MIPOMBIIIJICHHBIE
CTIOCcO0BI
MOJTy4YeHUS,
¢busnveckne u
XUMUYECKHE
cBoiictBa. O30H.
[IpumeHeHne
KHCJIOPOJa U 030Ha

48

OKCcHIbl 1
TIEPOKCHIBI

https://uchebnik.mos.ru/material view/atomic objects/108613977?
menuReferrer=catalogue

49

Pemenue 3agaq Ha
OTpeeICHUE JI0JIN
BBIXOJIa TPOYKTA
peaKkuuu oT
TEOPETUUECKHU
BO3MOJKHOTO.

50

Cepa: Hax0XIeHUE
B MPUpPOJIE,
CIIOCOOBI
MOJTy4eHUs,
(dbuzuveckue u
XUMHYECKUE
CBOMCTBA

51

CepoBogopon,
Cynbpu b1

52

Kucnoponconepxa
IIMe COCTMHEHUS

https://uchebnik.mos.ru/material view/atomic objects/10996710?

menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10861397?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10861397?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10996710?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10996710?menuReferrer=catalogue

CEpBI.
Ocobennoctu
CBOWCTB CEpHOM
KHCJIOTBI

53

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 TIO TEME
"Cepa u eé
coequHeHus"

54

A30T: HaXOXJIeHNE
B MPUPOJIE,
CIIOCOOBI
MOJTy4YCHHUS,
dbuznveckue u
XUMHUYECKUE
CBOMCTBA.
AMMUaK, HUTPHUJIbI

55

Kucnoponaconepika
IIHe COCTUHEHHS
a3oTa.
OcobeHHOCTH
CBOMCTB a30THOM
KHCJIOTBI

https://uchebnik.mos.ru/material view/atomic objects/10782236?

menuReferrer=catalogue

56

[Ipumenenue azota
M €r0 COCIUHEHMI.
A30THBIE
ynoopeHus



https://uchebnik.mos.ru/material_view/atomic_objects/10782236?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10782236?menuReferrer=catalogue

57

docdop:
HAXO0XX/ICHHE B
MIPUPOJIC, CIIOCOOBI
MOJTyYCHUS,
¢busnveckne u
XUMUYECKHE
CBOICTBA.
®dochuas u

bochun

58

Oxkcunpl dpocdopa,
dhocdhopconepxar
ne kucioTel. Conmu
dhochopHoii
KHCIIOTHI

59

[Ipumenenne
dbocdopa u ero
COECIUHEHU.
docdopHbIe
ynoOpeHus

60

[IpakTuueckas
pabota Ne 6.
Pemenne
JKCIIEPUMEHTAIbH
BIX 33]1a4 10 TEME
"AzoT 1 pochop u
UX COEeIMHEHHUS"

61

Yraepon:
HAaXOXJEHUE B
MIpUpPOJIE,




AJJIOTPOIHBIE
MOAU(HUKAIIH;
¢busnveckne u
XUMHYCCKUE
CBOIICTBA,
MpUMEHEHHE

62

Oxcupg
yraepoaa(ll),
OKCH/T
yraepoaa(lV),
yroJIbHAs KUCITOTa
" e€ conun

63

Pemenue 3agag Ha
omnpeeeHue
Macchl (00BéMa,
KOJIMYECTBA
BEIIIECTBA)
MpOJIyKTa
peaKkuuu, eciiu
OJIHO M3 BEIICCTB
JIaHO B BHJC
pactBopa c
onpeaenEHHO N
MacCOBOI nouei
PpacTBOPEHHOTO
BEIleCTBA WU
MMeEEeT MPUMECH.

64

Kpemunii:
HaX0XJECHUE B

https://uchebnik.mos.ru/material view/atomic objects/10710658?

menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10710658?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710658?menuReferrer=catalogue

MIPUPOJIC, CIIOCOOBI
MOJTyYCHHS,
¢busnveckne u
XUMUYECKHE
CBOMCTBA

65

Oxcupg
kpemuusi(1V),
KpEMHUEBast
KHUCIIOTA,
CHJTKATBI

66

[IpumeHeHne
KPEMHHSI ¥ €TO
COEIUHEHU.
Crexiio, ero
MOJIyY€HUE, BUJIbI
CTEKJIa

67

Pemrenue 3agau
Pa3IMYHBIX THUIIOB

68

Cucremaruzanus u
0000111eH1E
3HAHHH 10 TEME
"Hemertannsr"

69

KonTposbHas
pabota Ne3 o
teme "Hemeramin"

70

Amnanus
pe3yJIbTaTOB
KOHTPOJIbHOU
paboTHI,




KOPPEKIIHS
omboK

71

Ilonoxenue
METaJIJIOB B
[Tepuonnueckon
CHCTEME
XUMHYECKUX
DJIEMEHTOB.
Ocob6eHHOCTH
CTPOCHHUS
AIEKTPOHHBIX
000JI0YEK aTOMOB
METAaJIJIOB

72

O061mue
dbuzmveckue
CBOMCTBA
METaJJIOB.
[Ipumenenne
METAJIJIOB B OBITY U
TEXHUKE

73

CriiaBbl METAJLIOB.
Koppo3zus
METAJUIOB

74

Pemenue 3amau
Pa3IMYHBIX TUIIOB

75

ONEKTPOXUMHYECK
HH psx
HaIpsHKEHUN
MeTasuioB. O0mmue




CII0COOBI
IOJIy4YEHHUS
METAJUIOB

76

O6mas
XapaKTEPUCTHKA
MeTajioB |A-
TPYIIIBI
[Tepuoanueckoi
CHCTEMBI
XUMHYECKUX
3JICMEHTOB.
Harpwuii n xanuii:
MOJTydeHHE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
MPUMEHEHHE
MPOCTHIX BELIECTB
U UX COEIUHEHUN

https://uchebnik.mos.ru/material view/atomic objects/109791727?

menuReferrer=catalogue

77

O061mas
XapaKTepUCTUKA
MeTaiioB HA-
CPYIIIBI
[Tepuoauueckoit
CHCTEMBI
XUMHYECKUX
9JIEMEHTOB.
Marnuit u
KalbIU:

https://uchebnik.mos.ru/material view/atomic objects/10979176?
menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10979172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10979172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10979176?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10979176?menuReferrer=catalogue

MOJIy4YCHHUE,
¢busnyeckue u
XUMHYECKHUE
CBOIICTBA,
MIPUMEHEHUE
MPOCTHIX BELIECTB
1 UX COeTUHECHUHN

78

JKécTtkocTh BOJIBI U
CIIOCOOEI €6
YCTpaHEHHS

79

AmomMuHmii:
MOJTydeHHE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

80

AmdoTepHbIe
CBOWMCTBA OKCHA U
THJIPOKCHIA
ATIOMUHMUS,
THJIPOKCOKOMIUIEK
ChI AJIFOMUHUS, UX
MIPUMEHEHHE

81

Pemenue
KOMOMHHPOBAaHHBI
X 3a71a4

82

IIpaxkTrueckas
pabota Ne 7.
Pewrenne




IKCMIEPUMEHTAIBH
BIX 3a4a4 II0 TEME
"MeTtannbl
IJIaBHBIX

noarpynm”

83

OO6mas
XapaKTEePUCTHKA
METaJIJIOB
MOOOYHBIX
noarpyni (b-
rpynmn)
[Tepuoanueckoi
CHCTEMBI
XUMHAYECKUX
9JIEMEHTOB

https://uchebnik.mos.ru/material_view/atomic_objects/11050849?
menuReferrer=catalogue

84

duznyeckue u
XUMHUYECKUE
CBOMCTBA XpoMa U
€ro COCJIUHCHUH,
UX TIPUMEHEHHUE

https://uchebnik.mos.ru/material view/atomic_objects/11050901?
menuReferrer=catalogue

85

Baxneitmue
COCIMHEHUS
Maprasua.
Ilepmanranar
KaJlus, ero
OKUCITTUTEIbHBIC
CBOMCTBA

86

dusznueckue n
XUMHYECKHNE

https://uchebnik.mos.ru/material view/atomic objects/11032033?

menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/11050849?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050849?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050901?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050901?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11032033?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11032033?menuReferrer=catalogue

CBOMCTBA Keje3a U
€ro COCIUHEHU.
[Tosnyuenue u
MIPUMEHEHUE
CILIaBOB JKeie3a

87

duznueckue n
XUMHAYECKHE
CBOIICTBA MEIN 1
e€ CoeMHEeHN, UX
MPUMEHECHHE

88

dusnueckue n
XUMHAYECKHE
CBOIICTBa IMHKA 1
€ro COCJIUHCHUH,
UX IPUMEHEHUE.
I'mapoxcokomruiek
CBHI ITUHKA

89

[IpakTuueckas
pabota Ne 8.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
"MeTanabl
MMOOOYHBIX

noarpynn"

90

Pemenue 3amau
Pa3IMYHBIX TUIIOB

91

O060011IEHNE U
CUCTEMATHU3ALUS




WU3yYEHHOTO
Marepuasa 1o
teme "Metamner"

92

Kontponbhas
pabota Ne4 o
teme "Metaibr"

93

Amnanus
pe3ynbTaToB
KOHTPOJIBHOU
paboThl,
KOpPPEKIIHS
OIINO0K

94

Pons xumun B
oOecrneyeHN
YCTOWYHBOTO
pa3BUTHUSA
YyeJIOBEYECTBA.
IlonaTtue o
Hay4HBIX METOJIaX
HCCIEI0BaHUs
BEIIECTB

95

Hayunsie
IIPUHLIMIIBI
OpraHu3aluu
XHUMHUYECKOTO
IIPOU3BOJICTBA.
IIpompbIieHHbBIE
crocoOsbl
MIOJIy4EHUS

https://uchebnik.mos.ru/material view/atomic objects/74119747?m
enuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7411974?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411974?menuReferrer=catalogue

BaXHEUIINX
BEIIECTB

96

XUMUYECKOE
3arpsi3HEHUE
OKpYyKarolmen
Cpelibl ¥ €ero
IIOCJICACTBUA

97

XuMUS U 3J0pOBbE
YEJI0BEKa.
JlekapcTBEeHHBIE
cpencraa

98

XUMHUS TN,
Pons xumun B
oOecrneyeHN
MMUIIEBOM
0e30I1aCHOCTH

99

Kocmernueckue n
napgproMepHbIe
cpencrtsa. beitoBas
XUMUS

https://uchebnik.mos.ru/material view/atomic objects/11467096?
menuReferrer=catalogue

10

Xumus B
CTPOMTEIIbCTBE.
Baxueitmme
CTPOMTEIIbHBIE 1
KOHCTPYKIITUOHHbBIE
MaTepuaibl

10

XHUMHUA B CEIbCKOM
XO3SICTBE.
Opranuueckue u

https://uchebnik.mos.ru/material view/atomic objects/84135097m
enuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/11467096?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11467096?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413509?menuReferrer=catalogue

MHUHCPAJIbHBIC
ynoOpeHus

Cucremarusanus

10 https://uchebnik.mos.ru/material view/atomic objects/8620704?m

2 0606H£6HH6 1 enuReferrer=catalogue
3HAHUU I10 TEMEC
OBIIEE
KOJIMYECTBO 4 8
YACOB I1O 102

[TPOTPAMME



https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue




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

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O01iecTBo ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«AIPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue

* Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., Ipo3aoB
A.A., Jlynun B.B.; nox penakiueii Jlyauna B.B., O6miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenscTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Xumus. YriyOneHHsl ypoBeHb. 10 kiacc. Metoaudeckoe nmocooue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-10-klass-uglublennyy-

uroven-metodicheskoe-posobie-eremin/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/; https://uchebnik.mos.ru/main






