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HOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro 0oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHO oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
oOpazoBarenpbHoM ctanaapre COO, c¢ yuérom KoHuenmuu npenojgaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3YYEHHS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeameTa, pealnm3yeMoe B YCIHOBHUSAX AU PepeHIpOBaHHOTO,
npouabHOrO0 OOy4YeHHs, MPU3BAHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
NPOJOJIKEHUST OOyUYEeHHs] B OpraHM3alusx MpodecCUOHATBHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTIINH.

B mnporpaMmvme mno XuMuM HazHaueHUE MpeaMera «XUMUS» TOIydaeT
noJIpoOHYI0 ~ MHTEPIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, COIep>KaHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBISIIOTCSL CJIEIYIONIUE BBIMOJIHIEMbIE MPOrPaMMON TIO
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol oOecreunBaeT
HOJyYyeHHE NPEJCTaBICHUS O LEsIX, COJEp)KaHUM, OOILIed CTpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCcMaTpUBaAET
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro marepuaina, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
paMKax HWTOrOBOM aTrTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa 10 XUMUHU.



[Iporpamma a1t yriry0iaE€HHOTO U3YUCHUS] XUMUU:

e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAECpKaHHUE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iefiaM Kypca;

e J1aéT MPUMEPHOE paclpeliesieHHe Y4eOHOTO BPEMEHHU, PEKOMEHIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e J1aéT METOJIUYECKYIO0 MHTEPIPETAIMIO IIeJeH U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0O0pa3oBaTeIbHOMN
IporpaMMBbl CpEIHETO o01ero oOpa3zoBaHUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHusa. 3a TmpeaeilaMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTaBIISIONICH,
KOTOpasi TOJKHA ONPEAENSIThCS B COOTBETCTBUM C HAIPAaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YPOBHEH B CHUCTEME
muddepeHMpoBaHHOTO 00y4YEHHUsT HA YPOBHE CpeaHero ooOmiero oOpa3oBaHMs
XUMHUSL HAa YpPOBHE VYINIyOJEHHOTO U3Y4YEHHs HAampaBlI€H Ha pealu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3ydeHHE mpeaMeTa «XHUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3amusax npodeccruonansHoro oopasoanus. Hapsay c atum,
B cBete TpeboBanuit ®I'OC COO Kk I[IaHHPYEMBIM pe3yjabTaTaM OCBOCHHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
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U3ydeHHe TmpeaMeTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3aaad
BOCIIUTAHUS W COIMAIBHOTO PAa3BUTHS OOYy4aromuUXcs, Ha (GOPMHUPOBAHUE y HUX
OOIIENHTEIUNIEKTYaIbHBIX YMEHHUA, YMEHHU paIlMOHATU3ANK y4eOHOTO TpyJa H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMH TpeaMeTa «XUMHE» Ha ypOBHE YriIyOJIEHHOTO W3YYCHHSI
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HEOopraHuveckas XuMmus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHW3alliyd COJACPXKAHUS ATUX KypCOB B TMPOTpaMME [0 XHMHHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuuusax 0a30BOro W yriayoJ€HHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBY copepxanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYeCcKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs NpeaMera. JTa CHCTeMa
3HAHUM TOJy4YaeT OMNpeAeEHHOE TEOPETHYECKOEe JOMOITHEHUE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YriayOJIEHHOM ypOBHE H3YUeHUs TNpeaMmeTa obecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
AJIEeMEHTAaX U CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHUS U YTIyOJIeHHs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuogmyeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTHUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnud, a Takke ¢ TOYKH 3pEHUS MEXaHU3MOB e€ oOpaszoBanus. M3yueHue
TUTIOB ~ pEaKkiui  JOmoNHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANMEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJTIN3E PACILIABOB M PACTBOPOB BEIIIECCTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yNemnseTcs 0co00e BHUMAaHHUE BOMPOcaM 00 SJIEKTPOHHBIX d(DdeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KIIACCOB OMPEAeIEHHOTO PO IS (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy H XapakTep JONOJHEHWA K OoOmel cucreme
MPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIUSHUE CMEXXHBIC TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduist O0bInoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYCHUHW TIpeJMETa B JIAaHHOM CIiydae akIeHT OyaeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUW B XUMHUHU U B (PU3HKE: aTOMHO-
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MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS
MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, MPEICTABICHUA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OonbIIMK yAENbHBI Bec OyneT MMEeTh OpraHuvecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb il OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHHUSI XMMUYECKOW  OpraHu3aluu  KJIeTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHMMOUAbLI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3ToOM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEUIECTB CIy)KaT OCHOBOM MJi1 H3y4YEHMS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
0O0IIIeHaAYYHBIX METOJ/IOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUST HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha yriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oo0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIAE€TCAS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. Pemenue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TpeIMeTa Mperoiaract
peanu3aluio TaKuXx 1enei, Kak:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poiau B 00ecredyeHHuH
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, PHEPreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palroOHATBLHOTO TMPHUPOJONOIL30BaHMsI, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: GyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
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KHHETHYECKNX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHYECKHUX PEAKIUH, O
XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIEPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I8 OOBSCHEHUS
KJITIOYEBBIX HJICH W TMPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHS M
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJIKM3a W OICHKHU C MO3MIIMKA 3KOJOTHUECKOU 0€30MMacHOCTH TTOCIICICTBUN
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHMS,
HEOOXOJUMBIX IS TPHOOPETCHHS] YMEHUH OPHCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCETHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE ENH U 33/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpUECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX M TBOPUECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHEe yMEHUW W HABBIKOB Pa3yMHOT'O MPHUPOOINOJIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpenHero ooimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOpPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOWHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemecTB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MomneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHas. WM3omepus. Buabsl w#30Mepuu: CTPyKTypHas, NOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKalUd OpraHUYecKux BemiecTB. lloHartue o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobeHHOCTH W KiIaccU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYECKUX BEIIECTB M MaTephalaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasel yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



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

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psii ajnkeHoB, o6O1ias ¢opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMH MPHUCOCAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psan alkuHOB, 001ast popmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmenHne 00 OPUEHTUPYIOMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:
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MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, MUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, I[HUAHOTPYIMY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPHU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IepMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUIaCTMAcC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuilt psa, obOmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHl — JSTUIEHIVIMKONb U TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JelictBe Ha opranu3M 4enoBeka. C(CrnocoObl MONAYyYEeHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHos. ToxkcuuHOCTh (heHoda.
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. DU3MYECKHE CBOWCTBA albJETUIOB H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuduUKaIuM, PEaKIUh C Y4acTHEeM YTJIEBOJOPOJHOIO 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, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonorudeckuit psia, obmas Qopmyna, uzomepus U
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUPBI B IIPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudosa. OuU3ndecKre CBOMCTBA M HAXOXJICHHE B mpupoze. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTA OpraHu3ma. Jlucaxapuapl: caxaposa, MajabTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA KpaxMalla M LEJUTI0N03bl. XHUMHYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHMsI BEIIECTB U HX IPEeBpallcHUN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIETUIbl (C THUIPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTANbHBIX 3a7a4 1o TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETHUYHBIC.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psaa. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMEHeHue anudartuyeckux amuHOB. [lomydenue aHunMHa U3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUK, O00pa3oBaHUEe TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHECHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

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

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

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.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,
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dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOJIbI, JKHUPHI, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-onementsl). PacmpeneseHue DIIEKTPOHOB IO aTOMHBIM — OPOHUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XMMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CJHOXHBIX BEIIECTB IO TpylmaM U [epuoiaM. 3HAUYCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-AKIIENTOPHBIN. DHEprus u JjiuHa cBsi3u. [[oasapHOCTh, HANPABICHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHnre 0 KOMIUIEKCHBIX coenMHEHHsX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa30BaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIWHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa  MOJEKYISIpHOTO W HEMOJEKYJISIPHOTO  CTpO€HUs.  THIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PAaCTBOPOB:
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MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HachllieHHbIE U
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHUcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKHX peakUuil B HEOPraHUYECKON U OpraHMYeCcKou
XUMHM. 3aKOH COXPaHEHHsS] MAacChl BEIIECTB; 3aKOH COXPAHCHUS W IMPEBPAIICHUA
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHil.
TepMOXuMHYECKUE YPAaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. Katanus u Katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEILIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

OnekTponauTuyeckas auccoruaius. CuwibHble U CJIa0bIe AJIEKTPOJIMTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
menounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb M BOCCTAaHOBHUTENb. IIpomecchl OKHCIEHHS W BOCCTAHOBIICHHS.
Baxkneiime OKHCIUTENM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
paslioKeHue MEPOKCHUAAa BOAOPOJAa B MPUCYTCTBUM KaTalld3aTopa, MOJAEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMEHa, Ompe/ecHIe
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAUMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMUYECKOTO
pPaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XMMHYCCKHE CBOMCTBA: PEaKIUU C
METAUIAMA UM  HEMETaJUIJaMHM, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

[amorensl. HaxokneHue B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHenmme KUCI0pOoACOACpKAIIUE
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coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJYUYEHUS
rajoreHoB. [[pymMeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOWCTBA U MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUJIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHeHne cepbl U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpHupoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[pruMeHeHue azota
U €ro COCIMHEHUI. A30THBIE yIO00pEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXkaeHHEe B Tpupone.  AINIOTPONHBIE  MOIU(PUKAIMH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa TMPOCTBIX BELIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimeponma(lV), yronpHas kuciiota u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCTHIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €r0
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIIOCOOBI TOJYYCHHUS, (PU3HUECKUE H
xumuyeckue cporcTtBa. Oxcun kpemHusA(lV), xkpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeneHue kpeMHHs U ero coenuHeHuil. CTeKIIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cuCTeME XUMUYECKUX DIJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
¢usnueckre cBoCTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CniaBbl METAILIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MertamwioB.  OOmue  crnocoOsI

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctunka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJIEMEHTOB. Harpuiéi w kanwmii: mnomydeHue, (QU3UYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetaiioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaublUi: moJiydeHue, (QPU3NUecKue u
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XUMHUYECKHE CBOWCTBA, TMPHUMEHEHUE IMPOCTHIX BEIIECTB M HX COCIMHEHHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AJIOMUHUN: TTOTydeHue, (U3NYECKre U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucThka MeTauioB noOouHblx noxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XMMUYECKUX AIIEMEHTOB.

®u3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydyeHrne u npuMeHeHue Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCUasbl,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

Huuk: monydyenue, (U3MUECKME W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA ¥ TUAPOKCHUAA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IpuMeHeHune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, xene3a, MarHus B
KHCJIOpOJE, H3YYCHHME KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aUMOJICHUCTBUE
HIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
11EJI04€M, KAYECTBEHHbBIC PEAKIIMM HA HEOPTAaHUUYECKME aHUOHBI, KATUOH BOAOPOJAA
U KAaTHOHBbl METAJUIOB, B3aWMOJECHCTBHE THUIPOKCUIAOB AIOMHHUA W ILMHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeioBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIMX BellecTB (Ha mMpUMepe MPOU3BOJICTBA aMMUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCIEACTBHUS.
Ponp xumuu B o0ecrieueHnn 3HEPreTuueckoil 0€30MacHOCTH.
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XuMHUsL U 3I0pOBbE uelloBeKa. JlexkapcTtBeHHble cpeactBa. IlpaBuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XMMuu B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NUIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. IlpaBuna
0e30MacHOr0 MCHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTe€pHUajbl, KPACKH, CTEKJIO, KepaMuKa.
Marepuansl aiist 3nekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTA
peakiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BEILIECTBA B PAcTBOPE, JOJM BbIXOAA NPOAYKTa PEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, MIPUHATHIX B OTICIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiaccudUKaIus, NepUOIUNIHOCTh, HAOIIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIIMPOBAHHUE.

®u3nka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TENO0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, WJICATBHBIM Tas3,
du3nyueckre BEIMYNHBI, €IUHUALIBI H3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBIE, TOTUIMBO,

PECYPCHI.
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TexHomorus: XumMu4eckas IPOMBIIIIJICHHOCTb, MCTAJUIYPrus, CTPOHUTCIbHBLIC
MaTCpUaJIbI, CEJIBbCKOXO3SIMCTBECHHOE MMpOMU3BOACTBO, IMHIICBAA MPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IIPOMBIIIIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX
nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpUAJIOB, OJJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOoOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTA U CAaMOONPEIENICHUIO; HATMYUEe MOTHBAIIUU K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B MpolLiecce peajan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABONOPAIKY;

NPEACTaBICHUSA O COLMAIbHBIX HOpPMax H NpaBUWIaX MEKIUNYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

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

YBKEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPHUHM M MPAKTHUYECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;
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WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS UEHHOCTeM 370poBOrOo W 0Oe3omacHoro oOpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuiHOTO Poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HH Ha 3€MJIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHONM TIpPaMOTHOCTH: IOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHblE JEHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBbIE
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHvYecKHe JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KjiIacCU(PUKAIMKM BEIIECTB M
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (DOPMYJITMPOBATH BBIBOJIBI U 3aKIIOUCHHS;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABATEIbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkuuit;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJI€Th HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS UM TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) pa6oTa ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KAayecTBE CpeACTBA mpu padoTe C
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1aeMOM TEMBI B X0/I€ IUAjI0ra U/WUiH
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO U COBMECTHO CO CBEPCTHUKAMHU IIPU BBIOJHEHUHU
XUMHUYECKOTO KCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
0 pe3ysbTaTaM MPOBEAEHHBIX HCCIECNOBAHUM MYTEM COTJIACOBAHUSI MO3UIUMNA B
X0J1e 00CYXJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATEIHHYIO
IeSTeNLHOCTh, OMNpeaelsis e€ IeNu MW 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TIpe/UIaraeMblii aNTOpUTM JIEHCTBUU TIpH
BBIMIOJIHEHUN YYE€OHBIX M HCCIEIOBAaTEIbCKUX 3a/ady, BBIOMpATh Hambojee
3 PeKTUBHBIN C€MOCO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYCCKHX PEAKITHIX;

OCYLIECTBIIAITh CAaMOKOHTPOJIb JIESITEJIbHOCTH Ha OCHOBE CaMOaHallh3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOOPa30BAHUIO 3HAHUM, BHUIBI IEATEILHOCTH
M0 MOJYYEHUI0 HOBOI'O 3HAHUS U NMPUMEHEHHIO 3HAHUW B PA3IMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’Ke B PEabHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
nporpaMMe MO XUMHUU MPEIAMETHbIE PE3ynbTaThl MPEACTaBICHBI MO Trojam
W3YUYECHUS.
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10 KJIJACC

[IpeameTHble pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPBI
YelloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CpPEJIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojovyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTEIICHb OKHCJICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
rpylmna, paaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTUYECKUA pANl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS, TEOPHH, 3aKOHBI
(nepuoanueckuii 3akon JI. M. MeHnneneeBa, Teopusi CTPOCHHsI OpPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpalllCHHs] HHEPrUd TMPHU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIllUe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKUX SIBICHUMN; MPEACTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3(pdekTri, opueHTanTs! | u Il pona);
(akTONOTHYECKHE CBENIEHUS O CBOMCTBAaX, COCTaBe, MOJMYYCHHH M 0€301acHOM
MCIIOJIb30BAaHUM BAKHEUIITUX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTHYECCKOU
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAy4YHbIX MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPON3BOICTBA METAHOIA, TTepepaboTku HedhTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH XapakKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBIIMBAaTbUX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
OMMUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTb YMEHHUIA:
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HCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYI OPTraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKLUUN M PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  MOCPEJCTBOM  COCTABIICHHMS
ANEKTPOHHOTO OallaHca JTUX peaklMil, peakiuil HOHHOTO OOMEHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAJICKHOCTh HU3yUECHHBIX
OpraHMYecKMX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJIS OTIEIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITWUJICH, alleTUJIEH, TOJYOJ, TJIMIIEPHH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NTATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIpENEsATh BHUJA XUMHUYECKOM CBS3M B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUSI MPUMEHATH [OJOXKEHUS TEOPUU CTPOEHUS
oprannyeckux BemiectB A. M. bytnepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢u3nyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENEH pPa3INYHBIX
KJIaCCOB OPIaHUYECKUX BEIIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJKEHOB, aJKa/JUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYKD  CBSI3b  MEXAY HHMH  YPaBHEHHUSAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUA C€ HCHOJb30BAHUEM CTPYKTYpPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHU4YEeCKUX COEIMHEHUH OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;
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c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHUKH YTIIEBOJAOPOTIHOTO
Chipbsi (HedThb, TNPUPOAHBIM Ta3, Yrojp), CHOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE IPUMEHEHHE MMPOTYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HAHWS — HAOJIOJICHUH, U3MEPEHUH, MOJICITUPOBAHUN, IKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHUS MPUMECHITHOCHOBHBIC OIEPAIlii MBICTUTEIIBHON
AESTeNPHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTeMaTH3aluIo,
BBISIBJICHUE MPUYUHHO-CIICACTBEHHBIX CBSA3CH — JIIT U3YYCHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIIHA;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJIATH B3aUMOCBSI3h XUMHUECKHX 3HAHHUH C
NOHSTHSIMU W TIPEACTABICHUSAMHU JIPYTUX €CTCCTBEHHO-HAYYHBIX MPEIMETOB IS
0oree OCO3HAHHOTO MOHWMAHHSA CYIIHOCTH MAaTepUAIIBHOTO €IMHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHHS 110 OPraHUYECKOW XUMWH I OOBSCHCHUS H
POTHO3UPOBAHHMS SIBJICHUH, HIMCIONTUX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(OpPMHPOBAHHOCTh YMEHHW: TIPOBOJUTH PpAcyEThl IO XUMHUYCCKUM
dopMyiiaM ¥ ypaBHCHHSIM XHMHUYCCKHX PEAKIMHA C MCIOJIb30BaHUEM (PU3HUYSCKHUX
BeNMYUH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYETHl MO HAXOXKICHUIO XMMHUYECKOM
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3UIMH  DKOJOTMYECKON  0e30macHOCTH  MOCHEACTBHS ~ OBITOBOM |
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIOJIb30BATHIIONYUYCHHbBIC 3HAHUS IS MPUHATUS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIbHO TUIAHUPOBATh U TPOBOJIUTH
XUMHYECKUN OSKCIEPUMEHT (TIONyYeHHEe W H3yUYeHHE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIUU YTIEBOJAOPOJOB PpA3IUYHBIX KJIACCOB W
KHUCIIOPOACOIEP)KAIIUX OPTaHMYECKUX BEIECTB, PEUICHUE JKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCIO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIIOJICHHEM IPaBUI
O6e3omacHoro oOpamieHus ¢ BEIIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBaHUEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
PE3YNBTATHI DKCIIEPUMEHTA, AHATM3UPOBATH U OIEHUBATH UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM NEATEILHOCTA B IEISAX COXPAHEHHSI CBOETO 3J0POBBS, OKPY KAIOIICH
MPUPOTHON CPEIbl U JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

28



OCO3HABAaThb OINACHOCTH TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBI
ONpeAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1IK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHSI PUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBISATh LEICHANPABICHHBIA TMOUCK
XUMHYECKOM HH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C TTOCTaBJICHHON y4eOHOM 3aauei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOm@ass M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUN: O MaTepUalbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTH SIBIEHUW NPHUPOABI, O MECTE U 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O00ECNeYeHUH YCTONYHMBOIO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYECKOM M MHUIIEBOMN
0e301acHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/JaHMM HOBBIX MaTepHUaJIOB, HOBBIX
UCTOYHUKOB JHEPTrUd, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONOIb30BaHUs, B
dbopMHUpOBAaHUM MHPOBO33pEHUA M OOIIed KyJIbTypbl 4YeJNOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBbI0 U TNPUPOJHOU

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINe TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOC H
BO30YKIEHHOE COCTOSHUS aToMa, THOpHUIM3allds AaTOMHBIX OpOWTajeld, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYeCKas CBA3b (KOBaJieHTHAsl, WOHHAS, METa/UIMUecKas, BOJOpPOIHAs),
KpUCTAJTHYECKass peméTka, XHMHYECKas peakius, pPacTBOpP, JJICKTPOJIHUTHI,
HEIJICKTPOJIUTBI, DJCKTPOIUTHYCCKAST JAUCCOLMANMS, CTEIEeHb JHCCOIMAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PeaKIMu, CKOPOCTh XUMHUUECKON peaKIui, XUMHUIECKOS PaBHOBECHC;
TEOPHH M 3aKOHBI (TEOpHUS DJICKTPOJUTHYCCKON ITUCCOIMAIINN, TEPHOINYSCKUI
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3AKOH COXPAHCHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYCCKHUHN S3BIK
XUMHUH, MHUPOBO33PCHUYCCKHE 3HAHUSA, JIKAIIHE B OCHOBE ITOHUMAaHHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSAX; IIPEACTABIICHHS O MeEXaHHW3MaxX XHMHYECKHUX
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peakuuidi, TEPMOJAMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKaHUs, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX U AUCIEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIOJIb30BaHUM BA)KHEMIINX HEOPTaHMYECKUX BELIECTB B OBITY U IMPAKTUYECKOM
NESATENbHOCTH  4YeJOBEKa, OOIIMX  HAay4yHbIX MPUHLUNAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIIMUE MOHATHUS MPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpMHPOBAHHOCTh YMEHHSI MCIOIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIWHEHUSX, BUJ XMMHUYECKOU CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOW CBA3M M THUIA KPUCTAJIUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMHUECKUE PEAKIUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyroniux BeIIECTB, TEIIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeTICHEH OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO KaTaiu3aTopa W
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOJUUYECKOTO 3aKoHa JI.
. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB II€PBOrO—YETBEPTOrO NEPHOIOB
Ileppuonnueckorn  cucremsl .M.  MengeneeBa,  ucHosib3yss — MOHSTHA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSCHATH3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHYECKHX 3JIEMEHTOB U HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE  CBOMCTBAa  BEIIECTB  pa3MYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXJy HEOPraHMYECKUMHU BEUIECTBAMHU C
MOMOIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUNM;

c(OPMHUPOBAHHOCTh YMEHUS  PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKUUN MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(hOpPMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(akTOpOB, a TaKKe XapaKTep CMEIICHHUs] XMMHUYECKOT0 PABHOBECHS IO BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JeXallue B OCHOBE NPOMBIIIJIEHHOTO TIOJY4YEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOIMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX TPOU3BOJICTB; IIEJ€COO00PA3HOCTh
MPUMEHCHHS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHU C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PAcTBOPE» U «MOJISIPHAs KOHLICHTPALUS»;
Macchl BElecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuy; 3HA4YCeHHs] BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO0 AUCCOIMalMU; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MNPOJAYKTA pPEaKUUH; OOBEMHBIX OTHOLICHUMN
ra3os;
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c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl pPAcTBOPOB BELIECTB C MOMOIIBIO HWHIWKATOPOB, H3YUYEHUE BIUSAHUA
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyIUpoBaTh I€Jb  KCCJEAOBAHUS, TNPEACTABIATh B
paznuuHoi (opMe pe3yNbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OIICHUBATHUX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JIEHCTBHS Ha KUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTaHMYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IIEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, UHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATHXUMHUUYECKYIO MH(POpPMAIINIO, MepepadaThiBaThe€ U HCIONIb30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
Ne HaumeHoBanue
/ KonTpo [MpakTu JuexkTpoHHble (U poBbIE) OcHOBHBIE BH/IBI IEATEIbHOCTH
1| a3/eJIoB U TeEM
P Bceero JIbHbIE yecKHe o0pa3oBaTejibHbIE PeCypChI o0yuaromuxcst
n MPOrpamMmmbl
padoTshI padoThI

Paszpen 1.Teopernyeckue

OCHOBBI OpFaHl/l‘{eCKOﬁ XHUMHUHU

1.1

[Ipenmer
OPraHN4ecKou
xumuu. Teopust

CTPOEHHUS
OpraHUYEeCKUX

coequHeHu A. M.
byrneposa

WNHTepakTUBHBIN yueOHUK
"Oprannueckas XuMus'"
(https://orgchem.ru/)
Chemnet - moprain
byH1aMEHTaIbHOTO
XUMHUYECKOTO 00pa30oBaHuUs
Poccun
(http://www.chemnet.ru)
OCHOBBI XUMUU:

00pa3zoBaTeNbHBINA CAUT JJIs
IIKOJIbHUKOB U CTYJICHTOB
(http://www.hemi.nsu.ru )
[Ipe3eHTannu K ypokaMm u
BHEKJIACCHBIM

MEPOTPUITHAM, XUMHS
(http://900igr.net/prezentatsii/k
himija/khimija-v-zhizni.html)
XUMHUYECKUH CIIPAaBOYHUK
(http://tehtab.ru/Guide/GuideC

hemistry/)
Pemry EI'D (https://chem-

PackpriBathb CMBICH H3y4aeMbIX
MOHATUN (BBIACISITE WX XapaKTepHBIE
CBA3M  (OAMHApHBIE, KpaTHbIE) B
OpraHuYeCKuX COEIMHCHUSIX.
XapakTtepu3oBaTh pPOJb W 3HAYCHHE
OpPraHWYecKOd XHWMHH B PpEIICHUU
mpoOJieM  SKOJIOTUYECKOW, THIIEBON
0€30TaCHOCTH, B Pa3BUTHH MEIIUIIUHEI,
CO3JIaHMM HOBBIX MaTepuajoB, B
oOecrneueHU parMoHAIBHOTO
MIPUPOIOTIONBL30BaHMS; TOATBEPKIATh
e€ CBI3b C JAPYTUMH HayKaMmH.
Hcnonp30BaTh MOJEIN OPraHUYECKUX
BEIIECTB  JII  WUIIOCTPALlMM  HX
XUMHUYECKOTO W TPOCTPAHCTBEHHOTO
ctpoeHus. [IpuMeHSATH 3TH TOHATHS
IIPpH OINKMCAHMHM COCTaBa W CTPOCHUS
BEIIECTB, JUISI OOBICHEHUS OTACIbHBIX
¢dakToB u sBIEHUA. PackpbiBaTh CMBICHT
MOJIOKCHU U TEOPUHU CTPOEHUSA
opraHnyeckux  Bemects A, M.
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ege.sdamgia.ru)
7. Chemege

(https://chemege.ru/zadaniya-
ege-ximiya)

byrnepoBa ¥ mnpumeHATh UX Ul
O0OBsCHEHUSI 3aBUCUMOCTH  CBOMCTB
BELIECTB OT COCTaBa U CTPOCHHUS.
Hcnonbs3oBarth XUMHUYECKYIO
CUMBOJIUKY JUISt COCTaBJICHUS
MOJIEKYJISIPDHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpanIEHHBIX,
CKEJIETHBIX) (OPMYNl OpraHUYECKUX
BELIECTB.

Hroro no pazneny

Paspen 2.Yriesogopoanbt

[IpenenvHbie
JIEBOAOPOIEI —

aJIKaHbI,
LIMKJI0AIKAHBI

1.HTepakTUBHBINA y4EOHUK
"Oprannueckas XuMus'"
(https://orgchem.ru/)

2. SKYSMART
(https://skysmart.ru/)
3. OTKpBITBIN OaHK 3a/IlaHUN
JUIST OLICHKH
€CTECTBCHHOHAYYHOU

rpamotHoctd  (7-9  Kmaccel)
(https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti)

4. [Topran LECTA
(https://lecta.rosuchebnik.ru)

5. POII — Poccuiickas
SIIEKTPOHHAS [IKOJIa

BrISBIATE XapaKTCPHEBIC IIPpHU3HAaKU
HOHHTHfI, YCTaHAaBJIMBATh nux
B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIINEC IIOHATHA npu
OIMHUCaHNU CcoCTana, CTPOCHUA n

MpeBpaILCHU I OpraHuYEeCKHUX
COEOUHEHU. HUcnonp3oBats
XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BépHYTOH,

COKpAIlIEHHOM, CKeleTHOW) Qopmyrn
yraeBoaopoaoB. OmnpenensiTh BUAbI
XAMUYECKOH CBSI3MW B MOJICKYyJaX
YTJIEBOJIOPOJIOB (xoBaseHTHAS
HEMoJIApHasl M TMOoJsipHas, ©- U T-
CBf3b). XapaKTepu3oBaTh (hU3HUECKUE,
XUMHYECKHE CBOWCTBA TMpeIeIbHBIX
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(https://fg.resh.edu.ru/)
6. DNeKTpOHHAs

OubIMOTEKA IO XUMHUHU
(http://www.chem.msu.ru/rus/elibr
ary/edu_organic.html)

7. Enunas xomnexuus [JOP
(http://school-collection.edu.ru/)

YTJIEBOJIOPO/IOB, CHoCcoObI ux
MOJIy4YCHHA, IPUMCHCHHC

1. Buneoypoku no xumumu,
7-11 a (http://mriya-
urok.com/categories/himiya/)

2. IMopran LECTA
(https://lecta.rosuchebnik.ru)

XapakTepu3oBaTh COCTaB, CTPOCHHE,
IIPUMEHEHNE, ¢buznueckue u
XUMHUYECKHE CBOMCTBA, Ba)KHEHUIIIHE
CrocoObl TIOJy4EHHUS YTIJIEBOJAOPOJIOB,
MPUHAITIEAKAIAX K pa3IUYHBIM

3. DNeKTpOHHAS KilaccaM. BBISBISAT TEHETHYECKYIO
Henpenenbusbie
6ubIMOTEKA [0 XUMUU CBSI3b MEXIY YII€BOJOPOAAMU
YTIIEBOJAOPO/IbI: .
(http://www.chem.msu.ru/rus/elibra | pa3aHYHBIX KJIacCOB M IOJTBEPIKIAATH
2.2 AJIKEHEI, 14 . N
ry/edu_organic.html) eé HaJINYHe ypaBHEHUSIMU
aJIKa/IMeHBlI,
4, Enunas xomnekius [LJOP COOTBETCTBYIOLIUX XUMHUYECKUX
AJIKMHBI . .
(http://school-collection.edu.ru/) peakiuii c HCTIOJIb30BAHUEM
5. HuTepakTuBHBIN CTPYKTYPHBIX (DOpPMYII BELIECTB
yaeOHuK "Opranudeckas
xumuga" (https://orgchem.ru/)
6. Pemry EI'D (https://chem-
ege.sdamgia.ru/)
1. DneKTpoHHas YcTranaBiuBarth MPUHA]IEKHOCTD
O6ubIrOTEKa [0 XUMUU BELIECTB K OMPEICIEHHOMY KJIaccy
ApoMaTthdeckue .
(http://www.chem.msu.ru/rus/elibr yIJIE€BOJOPOJOB IO  COCTaBy U
2.3 YIJI€BOIOPOBI 8 .
( ) ary/edu_organic.html) CTPOCHHUIO, Ha3bIBATh ux o
apeHbI - . .
P 2. Poccuiickuii yaueOHUK CUCTEeMaTHUYECKOM HOMEHKJIaType;

(https://rosuchebnik.ru/)

NpUBOAUTL TPUBUAJIBHBIC HA3BAHUA
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3. Chemnet - moprain
byHIaMEHTATEHOTO
XHUMHYECKOTO 00pa30BaHUs
Poccuu (http://www.chemnet.ru)
4. 3aHuMarenbHas XUMUS
(https://www.alto-lab.ru)

5. Pemry EI'D (https://chem-

ege.sdamgia.ru/)

OT/IEIbHBIX IpeJIcCTaBUTENEN
YTJIEBOIOPOIOB. XapakTepus3oBaTh
¢usznyeckue M XHMMHUYECKHE CBOMCBa
apeHOB, X MOJIyYEHUE U IPUMEHEHHE

1. HHTepakTuBHBIN
yuebHuK "Opranuueckas

XapakTepru3oBaTh MCTOYHUKHU
YIJIEBOJAOPOJHOTO  ChIpbsi  (HE(TH,

ITpupoabre o
prp xumust" (https://orgchem.ru/) IPUPOJHBIN Ta3, yroib), CIOCOOBI HX
HMCTOYHUKH
24 2. SKnacc nepepaboTKH " MPAKTUYECKOE
YTJIEBOJIOPOJIOB U
5 (https://www.yaklass.ru/) MPUMEHEHHUE TMOJIYyYaeMbIX MPU 3TOM
WX mepepadboTKa
pep 3.Oummknonenusa Kpyrocser MPOJIYKTOB.
(https://www.krugosvet.ru)
1. DJIEKTpOHHAS Hcnonp30BaTh 001IEHAYYHBIE METOIBI
O6ubIMOTEKA [0 XUMUU MO3HAHUS MPU CAMOCTOSITEILHOM
(http://www.chem.msu.ru/rus/elibra | mIaHKPOBAHUH, IPOBEACHUHU H
ry/edu_organic.html) OINHUCAaHUU XUMUYECKOTO
2. Poccuiickuit yueOHUK SKCIEpUMEHTA (J1abOpaTOPHBIE OTBITHI
(https://rosuchebnik.ru/) U mpakTHdeckue padoTsl). CiaenoBarh
lNanorenmnpounsBoj .
95 3. Chemnet - mopran npaBujiaM 0e301acHO# paboTHI B
. HBIE
¢byHIaMEHTAIbHOTO nabopaTopuu MpH UCIIOJIb30BAHUU
yIJIEBOI0POJIOB

XUMHYECKOTO 00pa3oBaHusl
Poccun (http://www.chemnet.ru)

XUMHWYECKOH MOoCybl U O60py,[[OBaHI/ISI,
a TAKIKC IIpaBuIaM 06paH_[eHI/I$I C
BCIICCTBAMU B COOTBETCTBHUH C
HHCTPYKIUAMU BBITIOJIHCHU A
J'Ia60paT0pHBIX OIIBITOB U
MPAKTUYCCKUX pa60T 110 TTOJIYYCHUIO U
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M3YYEHHUIO OPraHN4YECKUX BELIECTB.
IIpencraBisTh pe3yabTaThbl
HKCTIEPUMEHTA B (POpMeE 3aInch
YpaBHEHUH COOTBETCTBYIOLIUX
peaxkuuii ¥ 1e1aTh BHIBOJIBI Ha UX

OCHOBE
Wroro mo pazueny 35
Pa3nen 3.Kucsiopoacoaep:kamue opraHu4ecKue coeJHHeHHs
1.  DnexrpoHHas Hcnonbs3oBath XUMHUYECKYIO
6ubIMOTEKA [0 XUMUU CUMBOJIUKY TUTSE COCTaBIICHUS

3.1

Crnuptsl. DeHou

11

(https://orgchem.ru/)

2. CHEMEGE.RU
(chemege.ru)

3.  Bupryanbnasutaboparopu
s (vr-
labs.ru/laboratories/inorganic_
chemistry)

4.  Pemry EI'D (https://chem-
ege.sdamgia.ru/)

5.  Enunas koyutekuus

i (ppoBBIX 00pa30BaATEIBHBIX
pecypcos (http:/files.school-
collection.edu.ru)

MOJIEKYJISIPHBIX n CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIEHHOMN) hOpMyIT
KHCIIOPOJICOACPKAITNX OPTaHUIECKUX
BEIIECTB. YcTaHaBinBaTh
MPUHAJIC)KHOCTh

KHCJIOPOI0COACPKAIIMNX OPTaHUYECKHUX
BEIIECTB K ONMPEIETCHHOMY KJIaccy I0
COCTaBy M CTPOECHHUIO, HA3bIBaTh UX IO
CHUCTEMAaTHYECKOH HOMEHKJIAType;
MPUBOJUTh TPUBHAIbHBIE HA3BaHUS
OTACIBHBIX npecTaBUuTENCH
KUCJIOPOJCOAEPKAIIMX ~ COCAMHEHUMN.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
(buzngeckue u
XUMHYECKHE CBOMCTBA, Ba)KHEHIIMe

IMPUMCHCHUC,

CHocoOBl TOJIy4eHHsI TNpeAcTaBUTENeH
pa3INYHbIX KJIaCCOB
KHCJIOPOJCOAEPKAILUX  COECIUHEHU;
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BBIABJIATh TCHCTUYCCKYIO CBA3b MCKIY
HUMU W TMOATBCPKIAATH e Hanmmuue

ypaBHEHUSIMHU COOTBETCTBYIOIINX
XUMHUYECKHAX peakuuii C
HCIIOJIb30BaHUEM CTPYKTYPHBIX

(dbopmyI BEIIECTB.

1. OneKTpoHHas
OubIMOTEKA IO XUMHUHU
(http://www.chem.msu.ru/rus/elibra
ry/edu_organic.html)

2. OCHOBBI XUMHH

(nHTEpHET-y4eOHUK,
http://www.hemi.nsu.ru)

HOI[TBep)KI[aTI) Ha KOHKPCTHBIX
puMepax XapakTep 3aBUCHUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHCJIOPOACOICPKAIINX OPraHUIECKUX
BELIECTB OT ()YHKIIMOHAIbHBIX TPYII B
COCTaBe MX MOJIEKYII, B3aUMHOTO
BJIMSIHHA aTOMOB M I'PYIIIT aTOMOB B

KapOGonunsubie
3.bubnmoTeka BHICOYPOKOB MOJIEKYJIaxX; a TaKXKe OT 0COOCHHOCTH
COEJIMHEHUSI: .
(interneturok.ru) peanu3aliy Pa3InIHbIX MEXaHH3MOB
aNbJIETU/Ibl U .

3. Texuuueckas MpoTeKaHus peakuidi. OnMuchIBaTh

KETOHBIL.

3.2 KanG 21 oubmmoTeka (neftegaz.ru) COCTaB, XUMHYECKOE CTPOCHHUE 1

apOOHOBBIE

P 4. JocynapcrBennas MPUMEHEHHE KUPOB, XapaKTePU30BaATh

KHCIIOTBHI.
nyOnuyHas Hay4yHoO- WX 3HaUCHUE JJIS )KU3HEAEATeIbHOCTU

CnoxHbie DUpHI.
K TeXHUYeCcKas Onbamorexa opranu3MoB. Oco3HaBaTh OMACHOCTh
UpbI .
P Poccun (www.gpntb.ru) BO3/ICIICTBUS HA KUBBIE OPraHU3MBI
5. Enunas konnekuus OTIPEIEIIEHHBIX KUCIOPOICOIePIKALTUX
u(pOBBIX 00pa30BaTEIbHBIX OpraHNYeCKUX BEIIECTB U MOSICHITH Ha
pecypcos (http:/files.school- pUMepax CrocoObl YMEHbBILIEHUS U
collection.edu.ru) MPEOTBPALLCHUS X BPEAHOTO
6. Pemry EI'D (https://chem- BO3JICUCTBUSA HA OPraHU3M 4Y€I0BEKa
ege.sdamgia.ru/)
1.  HHTepakTUBHBIH XapakTepu3oBaTh GU3NUECKUE,
3.3 VraeBoanl 9

yueOHuK "Oprannyeckas

XHMHUYECKHE CBOMCTBA , [IOJTYUCHUC U
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xumus" (https://orgchem.ru/)
2.  SKiacc
(https://www.yaklass.ru/)
3. DHIUKIIONE AU

Kpyrocser
(https://www.krugosvet.ru/)

4.  Pemy EI'D (https://chem-
ege.sdamgia.ru/)

5.  Chemege
(https://chemege.ru/zadaniya-ege-

ximiya/)

6. Ennas xomneknus

i (ppoBBIX 00pa30BaATEIBHBIX
pecypcos (http://files.school-
collection.edu.ru)

NpUMEHEHHE YIIIeBOIOB. TpHUBHAbHBIC
Ha3BaHus. Mcnosib30Bath
oOmIeHayYHbIE METO/IbI MO3HAHUS TTPU
CaMOCTOSATEIBHOM ITUTAHUPOBAHHH,
MPOBEICHUH M OTIMCAHUH XUMUYECKOTO
AKCTIEPUMEHTA (J1Ta00PaTOPHBIE OTIBITHI
U npakTuueckue padotsl). CregoBarb
npaBwiIaM 6e30macHOM paboThI B
1ab0paTOPUH MPHU UCTIOJIH30BAHUHT
XHUMHAYECKOH TIOCYI6I M 000pyIOBaHMS,
a TaKKe MpaBuiIaM 0OpalieHus ¢
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU BBITIOTHEHHS
71a00paTOPHBIX OIBITOB U
MPAKTUYECKUX paboT IO MOITYUYEHUIO U
M3YYEHHIO OPraHUYECKHUX BEIIECTB.
[IpencTaBisiTh pe3ynbTaThl
AKCIIEpUMEHTa B (JOpME 3amich
YpaBHEHUN COOTBETCTBYIOIIUX
peaxiuii ¥ 1e1aTh BHIBOJBI Ha UX
OCHOBE.

Hroro 1o pasaciy

41

Pa3znen 4.A30Tconep:kaniue oprannveckue coequHeHust

4.1

AMUHEL
AMWHOKHCIIOTEL.
benkn

12

1. YMCKVIJI
(umschool.net) 2.
WnTepakTUBHBIN yueOHUK
"Opranuueckas

xumus" (https://orgchem.ru/)

PaCKpBIBaTB CMBICJI N3y4aCMbIX
MOHATHH (BBI)IGJ'ISITB HUX XapaKTCPHBIC
HpI/I3HaKI/I) U NPUMCHATH OTU TIOHATHUA
npu OnrucCaHnuu COCTaBa MU CTPOCHUA
BCIICCTB, IJIA 0OBsICHEHUS OTACIBHBIX
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2. DNeKTpOHHAs
OubIMOTEKA IO XUMUU
(http://www.chem.msu.ru/rus/elibr

ary/edu_organic.html)
3. Enunag xomieknusa

u(POBBIX 00Pa30BATEITBHBIX
pecypcos (http://files.school-
collection.edu.ru)

4. Pemry EI'D (https://chem-

ege.sdamgia.ru/)

dakToB w sBIeHWA. VIcrmomb30BaTh

XUMUYECKYIO CHUMBOJIUKY IS
COCTaBIJICHUS MOJICKYIISIPHBIX u
CTPYKTYPHBIX (pa3BépHyTOH,
COKpAaIIEHHOM) bopmyn
a30TCOoJepIKaIINX OpraHuYeCcKuX
BELIECTB. Onpenensarts

MIPUHAJICKHOCTh  a30TOCOJIEPKAIINX
BEILIECTB K OMNpPEJCIICHHOMY KJIAcCy TO
COCTaBY M CTPOCHHIO, HA3bIBATh MX IO
CHCTEMaTHUYECKOMN HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OTIEIbHBIX MPECTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHNE, (buszngeckue u
XAMHYECKHE CBOMCTBA, Ba)KHEHUIIIHE
CITOCOOBI MOJTY9CHHS THITUIHBIX

MpeICTaBUTENCH a30TCOICPKAITNX
COEIUHEHUIA. OnuceiBaTh  COCTaB,
CTPYKTYPY, OCHOBHBEIE CBOMCTBA

6CJ'IKOB; IHOsACHATH Ha InpuMeEpax
3HauyeHue OeJKOB U1 OpraHu3mMa
YCJIOBCKaA. HpOBOI[I/ITL BBIYUCICHUA
JIIA OIIPCACIICHUA MOHeKYHHpHOﬁ
(1)0pMy.]'IBI OPraHu4YCCKOro BCIICCTBa 110
MaCCOBbBIM AO0J4M aTOMOB 3JICMCHTOB,
BXOAIOIUX B €ro COCTaB, a TAaKXC IIO
YPaBHCHUAM XUMHYCCKUX peaKuHﬁ.

Hroro no pazaeny

12
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Paspnen S.BbicokOMOJIeKY/ISIpHbIE COeIMHEHUSA

BricokoMonekyst

1. SIKitacc
(https://www.yaklass.ru/)
2. Poccuiickas

IEKTPOHHAS IIKOJIA
(https://resh.edu.ru/)
WNHTepakTUBHBIN yueOHUK

"Opranunyeckas
xumust"(https://orgchem.ru/)
3. DNeKTpOHHAS

OuOJIMOTEKA IO XUMHU
(http://www.chem.msu.ru/rus/elibra

Bianets n3ydaeMbIMU XUMHYECKUMU
MOHATUSAMM: PACKPBIBATH CMBICI
M3Yy4aeMbIX OHATUI U IPUMEHSTH 3TU
IIOHATUSA ITPU ONMCAHUM COCTaBA U
CTPOEHMS BBICOKOMOJIEKYJIIPHBIX
OPraHNYeCKHUX BEUIECTB, IS
00BsCHEHUS OTIENIbHBIX (DAKTOB U
saBjeHU. MIcnoyib30BaTh XUMUYECKYIO
CHUMBOJIMKY JJII COCTaBIICHUS
CTPYKTYPHBIX (POpPMYII BELIECTB
(MOHOMEPOB U MOJMMEPOB) U

>1 PHBIE COETMHEHHUS 6 ry/edu_organic.html YpaBHEHUH peakUui MOIMMEPU3ALUN U
noJinKoHAeHcauuu. OnuchIBaTh
COCTaB, CTPOEHHE, OCHOBHBIE CBOMCTBA
U IIPUMEHEHUE KaydyKoB, HanboJee
pacrpocTpaHEHHbBIX BUAOB IIACTMACC
U BOJIOKOH. Mcnosb30BaTh
oOlIeHayYHbIe METO/1bl I03HAHUSA IIPU
CaMOCTOATEIbHOM IUIAHUPOBAHUH,
IIPOBEICHUH U ONIUCAHUU XUMUYECKOTO
HKCIIEpUMEHTA (J1a00PaTOPHBIE OMBITHI
U TIPaKTUYECKHUE PaObOTHI)
Hroro no pazneny 6
OBILIEE
KOJIMYECTBO 102
YACOB I10
I[TPOI'PAMME
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https://www.yaklass.ru/
https://resh.edu.ru/
https://orgchem.ru/
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11 KIIACC
HaumenoBa KoanyecTBO 4acoB
Ne HUeE
/ Koutpoa | IIpakTnuec duekTpoHHbie (¢ poBbIE) OcHoBHbIE BHIbI JIeITEJIbHOCTH
n a3/1eJ10B U
P Bcero bHBIE KHe o0pa3oBaTejibHbIE PeCypChl o0yuaromuxcst
n TeM
padoThI padoThI
NPorpamMmbIl
Paznea 1.Teopernueckne 0OCHOBbI XMMUM
1. [Tepuoanueckast cuctema PackppiBaTh ~ CMBICT  H3y4aeMBIX
XUMUYECKUX IJIEMEHTOB. VcTopus MOHATUHN (BBIACIATh UX XapaKTEPHbBIS
OTKPBITHSI DJIEMEHTOB U MIPU3HAKHN ) U TPUMEHSATD 3TU MMOHATHS
MIPOUCXO0KICHUE X HAa3BaHUH, MIPU OMHCAHUU COCTaBa M CTPOCHUS
onucanue U3NIECKUX U XUMUYECKUX | BEIIECTB, TUISt OOBSICHCHUS
CBOMCTB ( OTIENBHBIX (AKTOB M SIBJICHMIA.
Crpoenue . .
http://www.jergym.hiedu.cz/~canovm/vy | PackpbeIiBaTh CMBICT NEPUOANYECKOTO
aToma. .
hledav/variarity/rusko2.html) zakona JI. WM. MengeneeBa wu
[Tepuonuuec N
s 2. POII — Poccuiickas JIEMOHCTPUPOBATH ero
KMl 3aKOH U
3JIEKTPOHHAs IIKOJIa CHUCTEMAaTU3UPYIOLLYIO,
[lepuoanuec .
1.1 9 0 0 (https://fg.resh.edu.ru/) 0OBSICHUTEIBHYIO u
Kas cuctema
3. [Topran LECTA MPOrHOCTUYECKYIO GyHKLIUU.
XUMHUYECKUX _ .
(https://lecta.rosuchebnik.ru) 4. XapakTepu3oBaTh 3JIEKTPOHHOE
3JIEMEHTOB
) [Ipe3enTanuu k ypokam u CTPOCHHE aTOMOB (B OCHOBHOM H
o BHEKJIACCHBIM MEPOINPUATHAM, XUMH | BO30Y)KIAEHHOM COCTOSHMM) M WOHOB
Menneneesa

(http://900igr.net/prezentatsii/khimija/khi
mija-v-zhizni.html)

4, WebElements: onnaiin-
CTIPAaBOYHUK XUMHUYECKUX DIIEMEHTOB
(http://webelements.narod.ru/)

5. Pemy EI'D (https://chem-

XHUMHYCCKHUX OJICMCHTOB 1 - 4

NepUOJIOB M WX  BaJCHTHBIC
BO3MOJKHOCTH, MCIIOJIB3YSI TTOHSATHUS S-
N opOuTany,
sHepreTudeckue ypoBHU. OOBSICHATH

3aKOHOMCPHOCTU N3MCHCHUS CBOICTB

d-a5eKTpOHHbIC
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http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html
http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html
https://fg.resh.edu.ru/
https://lecta.rosuchebnik.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://webelements.narod.ru/
https://chem-ege.sdamgia.ru/

ege.sdamgia.ru/)
6. CHEMEGE.RU (chemege.ru)
7. Acetyl (acetyl.ru)

XUMHUYECKUX  JJIEMEHTOB M HX
COEAVHEHUN 110 IIEPUOJaM U Ipylam
Ilepnognueckoit cucremsr [ U
Menneneesa

1. Xumuueckasi 0ndbamoTexa
(Chemistry-chemists.com)
2. ONEKTPOHHBIN KypHal

«XHUMHKH 1 XUMHUID» (WWW.chemistry-
chemists.com)
3. Marepuainsl 1o

HeOpFaHI/IquKOﬁ XUMHUHN I
yanIHXCSI cneunanmnpOBaHme
XUMHUKO-OMOJIOTHUYECKUX KJIACCOB:

OnpenensiTb BUABI XUMUYECKOU
CBsI3U (KOBaJICHTHOM, HIOHHOM,
METaJUTHYECKOM, BOJIOPOTHON) B
COEIMHEHUSX, TUIl KPUCTAJUINYECKON
PELIETKU KOHKPETHOIO BELIECTBA.
OOBACHATH MEXaHU3M O00pa30BaHUs
KOBaJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-AKLIENITOPHBIH).
OmnpenensiTh BaJIGHTHOCTb U CTETEHb

Crpoenue OCHOBHBIE KJTACChI HEOPTaHUIECKHIX OKHUCJICHHSI XUMHYCCKHX 3JICMEHTOB B
12 BEIECTBA. 11 COEIMHEHUH, UX CBOMCTBA U CIIOCOOBI | COEAMHEHHUSAX Pa3IMYHOTO COCTaBA.
' Mmuoroo6pa3 MOJTYYCHHS. OOBACHATD 3aBUCUMOCTb CBOWCTB
W€ BEIIECTB (http://lib.inorg.chem.msu.ru/tutorials/kor | BemEecTB OT BUAA XUMHYECKOM CBS3U
enev/2.doc) Y TUMA KPUCTAIIIMYECKOMN PEIIETKHU.
4. Pemry EI'D (https://chem- [IpoBOIUTH BHIYKMCIICHUS C
ege.sdamgia.ru/) KCIIOJIb30BAHUEM TTOHATHS «MaccoBast
5. Enunas xomiekuust uupoBbIX | J10JI BELIECTBA B paCTBOPE»
00pa3oBaTeNbHBIX PECYPCOB
(http://files.school-collection.edu.ru)
6. Chemege
(https://chemege.ru/zadaniya-ege-
ximiya/)
1. OCHOBBI XUMHH: KnaccudummpoBats XuMU4ecKue
XUMUYECKHE ooy
1.3 peaxim 19 00pa3oBaTesIbHBINA CalT A7 peaKuy 1o pa3IuYHbIM IIPU3HAKAM

IIKOJIBHUKOB U CTYACHTOB

(4ucny U cOCTaBy pearupyrommx
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https://chem-ege.sdamgia.ru/
http://www.chemistry-chemists.com/
http://www.chemistry-chemists.com/
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
http://files.school-collection.edu.ru/
https://chemege.ru/zadaniya-ege-ximiya/
https://chemege.ru/zadaniya-ege-ximiya/

(http://www.hemi.nsu.ru )

2. SKYSMART
(https://skysmart.ru/)

3. Buneoypoku no xumuu, 7-11
ki (http://mriya-
urok.com/categories/himiya/)

4, POII — Poccuiickas
OJICKTPOHHAA IIKOJa
(https://fg.resh.edu.ru/)

5. IMopran LECTA
(https://lecta.rosuchebnik.ru)

6. SKmacc (www.yaklass.ru)

7. CHEMEGE.RU (chemege.ru)
8. Acetyl (acetyl.ru)

BEIIIECTB, TEIIOBOMY 3 (deKTy
peaKkuuu, U3MEHEHUIO CTENIEHEN
OKHUCJICHHSI DJIEMEHTOB, 00OpPaTHUMOCTH,
YYaCTHIO KaTaau3aropa u T.I1.);
CaMOCTOSITEIbHO BbIOUPATh
OCHOBAHUS U KPUTEPHUH JIJIsI
KJIacCU(PUKAITUN XUMUYECKUX
peakuuii. OOBACHITH
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIIUN C yUETOM UX
HYHEPTEeTUYECKUX XAPAKTEPUCTHK,
XapakTep U3MEHEHHS CKOPOCTH
XUMUYECKON PEaKkIuy B 3aBUCUMOCTH
OT Pa3JIMYHBIX (DAKTOPOB, a TAKIKE
XapaKTep CMEIEeHUs XUMHYECKOTO
paBHOBECHS MO/ BIUSHUEM BHEITHUX
BO3/IeHcTBUH (puHIHT Jle
[[Tatenwe). PackpbIBaTh CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajiaHca 3TUX
peakInii; peakiuii HOHHOTO 0OMEeHa
MyTeM COCTABJICHHUS UX MOJIHBIX U
COKpAIIEHHBIX HOHHBIX YPABHEHHIA;
peaKkuii TUIPOJIN3a, peaKIuii
KOMILJIEKCO0OpazoBaHus (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U
amromuHus). [IpoBOIUTH 1
ONMCBHIBAOTIUCHIBATH XUMHUECKHI
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http://www.hemi.nsu.ru/
https://skysmart.ru/
http://mriya-urok.com/categories/himiya/
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https://lecta.rosuchebnik.ru/
http://www.yaklass.ru/

AKCIEPUMEHT: ONPEEIIEHUE CPEbl
BOJHBIX PaCTBOPOB BEILIECTB;
IIPOBEACHUE PEAKIUN HOHHOTO
00MEHa; U3yuyeHue BIUSHUS
pa3NIUYHBIX (PAaKTOPOB HA CKOPOCTH
peaxkuil ¥ MoJI0KEHHUE XMMHUECKOTO
paBHOoBecHs. Ciie10BaTh NpaBUIaM
MOJIb30BaHUS XUMUYECKOU MOCYI0N U
1ab0paTopHBIM 000PYTOBAaHUEM.

Hroro no pazneny

39

Paznean 2.Heoprannyeckasi XuMusi

2.1

Hemeramnsl

31

1.  DnexTpoHHBIH XKypHal
«XHUMHKH 1 XUMHUID» (WWW.chemistry-

chemists.com)

2 . Buneoypoku mo xumuu, 7-11 i
(http://mriya-
urok.com/categories/himiya/)

3. OTKpBITHIN OaHK 3aaHUN
OUIINA (https://ege.fipi.ru)

4, POIII — Poccuiickas
JJICKTPOHHAS IIKOJIa
(https://fg.resh.edu.ru/)

5. Ilopran LECTA
(https://lecta.rosuchebnik.ru)

6. CHEMEGE.RU (chemege.ru)
7. Acetyl (acetyl.ru)

8.  Pemy EI'D (https://chem-
ege.sdamgia.ru/)

OOBsICHATh 00IIHEe 3aKOHOMEPHOCTH
B U3MCHCHHUHN CBOﬁCTB HEMCTAJIJIOB U
WX COCIUHEHUN C Yy4€TOM CTPOCHHUS
X AaTOMOB M  IIOJIOKEHHS B

[Tepuonuueckoi CHCTEME
XUMu4Yeckux anmementoB . W
Menneneena. XapakTepu3oBaTh
(ormmchIBaTh)  OOIIME XUMHYECKHE
CBOICTBa HEMETAIIJIOB, ux
BaXKHEHIINX COCIUHCHUH,
MOATBEpK1ast 3TO OTHCaHue
npuMepaMu ypaBHEHUI
COOTBETCTBYIOIIHNX XUMHYECKUX

peakiuii. CocCTaBiIATH  ypaBHEHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¥ peakuuii HOHHOro oOMeHa
U  PpacKpblBaTb UX CYIIHOCTb C
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http://www.chemistry-chemists.com/
http://www.chemistry-chemists.com/
http://mriya-urok.com/categories/himiya/
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https://fg.resh.edu.ru/
https://lecta.rosuchebnik.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

9. Ennnas xomutekuus u@poBbIx
00pa3oBaTeNIbHBIX PECYPCOB
(http://files.school-collection.edu.ru)

MOMOIIBIO DJIEKTPOHHOTO OanaHca u
HMOHHBIX YPaBHECHUH.
XapakTeprus3oBaTh BIIMSTHUE
HEMETAJUIOB M HX COCIMHEHUM Ha
JKUBbIE  OpPraHU3Mbl;  OINHKCHIBATH
MPUMEHCHHE B Pa3IMYHBIX 00JacTIX
MPAKTUYECKOU JIEATEIIbHOCTH
YEJI0BEKA. IloaTBepxaTe
CYIIIECTBOBAHUE T€HETHYECKOW CBSI3H
MEXKITY HEOPraHNYECKUMHU
BEIIECTBAMU C MOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX
peakumii. HabGmomaTe W ommchIBaTH
JIEMOHCTPAIIMOHHBIA  AKCIIEPUMEHT;
CaMOCTOSITEIBHO IJIAaHUPOBATb,
MIPOBOJIUTH " ONUCHIBATh

XAMHAYCCKUM OKCIICPUMCHT

2.2

Mertannbr

23

1. 4EI'D (4ege.ru/gia-po-himii)
doxchopa. YueOHUK

2. HanunonanbHbI HHCTUTYT
o0pa3zoBaHus
(http://profil.adu.by/mod/book)

3. Bousbmas poccuiickas

OHIIUKJIOIIC AU, CI1aBBI METAJLIOB
(bigenc.ru/c/splavy-metallov)

4. Onnuknonenus Kpyrocser
(www.krugosvet.ru)
5. bubnuoteka BUaIeo0ypokoB

(interneturok.ru)

OOBACHATH 00IIHME 3aKOHOMEPHOCTH
B U3MCHEHHUH CBOMCTB 3JIEMEHTOB —
METAJUIOB M UX COCIMHEHUH C y4ETOM
CTPOEHHUS UX AaTOMOB U TOJIOKEHHUS B
[Tepuoauueckoit cucreme
XHMHYECKUX 3J1eMEeHTOB /1. 1.
MenpaeneeBa. XapakTepu3oBaTh
(ommMCHIBaTh) OOIINE XUMUYECKUE
CBOIICTBA METAJIJIOB, MX BaXKHEHIIINX
COEIMHEHUH, TOATBEPXKAAs ITO
ONMCaHuE MPUMEPAMH YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
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http://files.school-collection.edu.ru/
http://profil.adu.by/mod/book
http://www.krugosvet.ru/

6. Ennnas xomutekuus u@poBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http:/files.school-collection.edu.ru)

7. BupryanbHnas nabopatopus
(vr-
labs.ru/laboratories/inorganic_chemist
ry)

8. Pemry ET'D (https://chem-

ege.sdamgia.ru/)

peaxkiuil; IpUMEHEHUE METAIIOB B
Pa3INYHBIX 00IACTAX MIPAKTUIECKOMH
JIESITENIbHOCTH YEJIOBEKA, a TAKKe
HCII0JIb30BAaHUE UX JJIs1 CO3AAHUS
COBPEMEHHBIX MaTepUajIoB U
TexXHOJIOTHH. OMUCHIBATH CIIOCOOBI
3aIUThl METAJJIOB OT KOPPO3HH.
PackpbIBaTh CymHOCTH
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii MoCcpeICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca 3THX
peakuuid. [IpoBoauts peakunm,
MOATBEPKIAIOLIUE XapaKTepHBIE
CBOMCTBA U3y4aeMBbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM MMYTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX pacTBopax. IIpoBoauTs n
OIMCBHIBATh XUMUYECKUI
sKcriepuMeHT. Clie1oBaTh MpaBujIamM
MI0JIb30BAaHUSI XUMUYECKOU MTOCYI0N U
71a00paTOPHBIM 000PYTIOBAHUEM.
[IpoBOANTH BBIUMCIEHUS IO
YPaBHEHUSIM XUMUYECKUX PEAKIUH.

Utoro no pazneny 54
Pa3zpen 3.XuMus 1 ;Ku3HbL
Mertoast 1. OOH nporpamma 1o [TpumensTH paBuIa 0€30MaCHOTO
3.1 MO3HAHUS B 9 OKpyKarole cpeie (Www.unep.org) oOpalieHus ¢ BeIIeCTBaMH,
XUMHH. 2. MUHUCTEPCTBO MPUPOTHBIX HCIIOJIb3YeMBIMU B TTOBCETHEBHOM
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http://files.school-collection.edu.ru/
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http://www.unep.org/

XUMHUS U
JKU3Hb

pecypcoB u 3kosioruu Poccun.
I'ocynapcTBeHHbBIE TOKIIA/IBI O
COCTOSIHUM OKPYKAIOIIEH CpeJIbl
Poccun
(www.mnr.gov.ru/docs/gosudarstvennye

doklady)
3. XHMHUS U )KU3HB: HAYYHO-

MONYJISIPHBIN )KypHAIL. ApXHUB
coaep>KaHNii HOMEPOB
(http://www.hij.ru/)

JKU3HU; a TAKXKe IpaBuiia
0€3011acCHOTO TOBEACHUS B LEISIX
cOepexxeHUsl 310POBbsI U
OKpY>KaloIlel TPUPOJIHON CPEIbL;
MMOHUMATh ONTACHOCTh BO3JCHCTBHUSA Ha
JKHBBIE€ OPTaHU3MbI OTIPEICTICHHBIX
BEIIeCTB, cMbICT nokazaTens [1JIK,
MOSICHATH HAa IPUMEpaxX COCOObI
YMEHBIIEHUS U MPEIOTBPAIECHUS UX
BPEIHOTO BO3/ICHCTBHSI.
AHanM3UpOBaTh U KPUTHUECKH
OIIEHUBATh HH(POPMAIIHIO, CBI3AHHYIO
C XUMHUYECKUMU TPOIIECCAMU U UX
BIIMSTHHEM Ha COCTOSTHUE
OKpy»Karoieu cpenbl. Mcnoib3oBaTh
MOJIy4Ye€HHbIEC 3HAHUS U
npeacTaBiIeHus 0 cepax
JESITENIbHOCTH, CBSI3aHHBIX C HAyKOM
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK
OCHOBY JIJIsl ODUEHTALIUU B BEIOOPE
cBoeH Oynymiel mpodeccuoHaaIbHOM
nesitenbHOCTH. Mcnoib30BaTh
CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
00BsICHEHUS ¥ IPOTHO3UPOBAHUS
SBJICHUH, UIMEIOIIHNX
€CTECTBEHHOHAYYHYIO MIPUPOLY,
MIPOTHO3UPOBATh, AHATU3UPOBATh U
OLICHUBATH C MO3ULINI
HKOJIOTHUECKOM 06e30MmacHOCTH
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MOCTIEICTBUS OBITOBOM H
IIPOU3BOJICTBEHHON JESTENBHOCTH
YeJI0BEeKa, CBA3aHHOM C
nepepabOTKON BEIIECTB;
HCII0JIb30BATh MOJyYECHHbIEC 3HAHUS
JUTSL IPUHSATHUS TPAMOTHBIX PEIICHUH
po0JIeM B CUTYalUSAX, CBSI3aHHBIX C
xumuen. [IppuauMare ygacrue B
00CYXICHUHN TTPOOJIEM XUMHUUECKOU U
HKOJIOTUYECKOW HAIIPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3ULIUIO
1o npoOseMe U mpeiaraTh
BO3MOHBIE ITYTH €€ peleHus

Hroro mo pazgeny 9
OBUIEE
KOJIMYECTBO 102
YACOB 1O
[MPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne n/m Tema ypoka ®opMbI U BHAbI KOHTPOJISI
Bcero
[IpenMer u 3HaYEHUE OPraHUYECKON IIpenBapuTenbHBINA YCTHBIA KOHTPOJIb C LEIBIO
1 XUMUH, TIPEICTABJICHHE O MHOTO0Opa3uu 1 BBISIBJICHUSI HICXOJHOTO YPOBHS 3HaHUM. Pemienne
OPraHUYEeCKUX COCTMHEHUIN KpOCCBOp/ia
DIEeKTPOHHOE CTPOEHUE aTOMa yriepoia .
. CocraBieHre cXeMbl U TaOJIHIIBI IS JaJILHEHIIIEro
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). .
2 1 WCIIOJIb30BAHMS B pazjelie. Pemienne TectoBoit
BanenTHbIe BO3MOXHOCTH aToMa
paboTsl
yriaepoaa
XUMHUYECKasi CBSI3b B OPraHUUECKHIX
3 coeTMHCHUSX. MexaHu3MBbl 00pa30BaHUS 1 Y CTHBIN KOHTPOJIb B BUJIE ONPOCA KaXKI0TO
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa ydamerocst (roMOJIOTHYECKUH Psijl aIKAaHOB)
CBs3EH
Teopus cTpoeHust OpraHU4eCKUX .
4 . 1 Pemenue camocTosTenbHON pabOTHI B HA4aJle ypoKa
coenqunenuit A. M. byriepoBa
Bunel uzomepun: cTpykrypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 Texkyluil yCTHBIM KOHTPOJIb M0 XOAY YpOKa B
3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX dbopmare "Borpoc-oTBet"
COEUHEHNN
[IpencraBnenue o KiaccuPpuKaI u .
CocraBienue TabMUIbl. Y CTHBIN OMPOC yYaIIUXCS B
6 CUCTeMaTH4YeCcKasi HOMEHKIIaTypa 1 | |
dbopmare urpsl "na-Het
(IUPAC) oprann4eckux BEIECTB
Knaccudukanus peaxiuii B . .
7 . 1 VY CTHBIN MHAUBUYaTbHBIN OMPOC YUYAIIUXCS ¢ MECTa
OpraHUYEeCKON XUMHUHU
8 Cucrematuzanus 1 0000IIIeHNE 3HAHUN 1 BrinonHnenue caMocTosITeNnsHOM paboThl IO
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110 TEMC

BapuaHTaM (IMCbMEHHBIN TEMATUYECKUI KOHTPOJIb)

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,

Texymmii KOHTPOJB B popmate "BOMpoc-oTBET" 1O

o AJIEKTPOHHOE U IPOCTPAHCTBEHHOE X0y ypoKa
CTPOEHHUE MOJIEKYII

10 DU3NYECKUE U XUMUYECKUE CBOMCTBA Texymuii KOHTPOJIb B hopme "BOmpoc-0TBET" 110
aJIKaHOB X0y ypoka
HaxoxneHnue aikaHOB B TPUPOJIE. OpoHTANBHBIN YCTHBIN KOHTPOJIb B (popmate

11 CriocoObl nosTyuyeHus: U IpUMEHEHUe KpaTKUX COOOUICHUH yJaluxcs ¢ AaJbHEIINM
AJIKAaHOB 00CYXICHHEM
[uxnoankansl: obmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHusi, 0COOCHHOCTH [TucbMeHHBIN PPOHTATBHBIM OMTPOC YUAITUXCS TIO
CTPOEHHMS U XUMUYECKHUX CBOMCTB, npenplayiel Teme B popmaTe TeCTOBONM pabOThI
CHOCOOBI OJTYYCHHS ¥ IPUMEHEHHE
Pemenune pacu€THbIx 3a1a4 Ha
oTpeieNieHue MOJIEKYIIpHON (GOPMYIIBI

13 OPraHWYECKOI0 BEIIECTBA 10 MACCOBBIM Tekymuil TMCEMEHHBIN KOHTPOJIb YYaIIuXcs B
JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B dbopmare pemieHus 3a1a4 10 X0y ypoKa
ero cocta. CucremaTuzauus u
0000111eHIe 3HaHUI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(opMyJ1a, HOMEHIUIATYPA, DICKTPOHHOC H CamocrosTenbHas paboTa (perieHue 3aaad) no

14 MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

BApUAHTAM.
CTpykTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15 du3nyeckrue 1 XMMUUYECKHE CBOMCTBA Tekymuit KOHTPOJIb B popmare "BOMPOc-0TBET" 1O
ankeHoB. [IpaBuno MapkoBHHKOBa X0Zly ypoKa

16 CriocoOslI MmosTyueHus: ¥ IpUMEHEHUe ®poHTaANBHBIN YCTHBIHN onpoc B opmare
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AJIKCHOB

COOOIIEHNH yJaluXCsl C MOCIETYIOIIUM
00CyXIeHHEM

[Ipaktuyeckas padora Ne 1 mo teme

[TucpMeHHbIH KOHTPOJL B (hopMaTe BApHATUBHBIX
TECTOBBIX 33JAHUH II0CJIE BBIIIOJHEHUS

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0 pakTH4ecKoi padoThl. TeKymnii KpaTKUi yCTHBIN
CBOMCTB" KOHTPOJIb BO BPEMS BBIIIOJIHEHUS TPAKTUYECKON
paboTsl B popmMaTe BOIPOCOB
Pemrenne pac4€THbIX 3a1a4 HA . .
. Texkymuii GppoHTaNbHBINA KOHTPOJIb B (hopMaTe
18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
pemenus 3a1a4 o Xoay ypoka
OpPraHUYECKOTO BEIECTBA
AJNKaZMeHbI: CONPSHKEHHBIE, . " "
Tekyiuit KOHTPOJIb B popmare "BONPOc-0TBET" TO
19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHbIE.
xonay ypoka. [IpoBepka KOHCIIEKTOB
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS
XUMHUYECKUE CBOMCTBA COMPSKEHHBIX .
20 Pemenue TectoBOit pabOTHI.
TMCHOB
21 CriocoObl MoTy4eHus! U IPUMEHEHNE Texkymuit KOHTPOJb B hopmate "Bompoc-oTBeT",
aJIKaIuCHOB pelIeHne TeCTOBOH padoThl
AJIKMHBI: TOMOJIOTHYECKUHN PsiJl, 0OLIast
29 (dopMyna, HOMEHKIATYypa, JEKTPOHHOE U Pemenue camocrosiTenbHON paboOTHl B HaYajle ypoka,
IIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII, TEMaTH4E€CKUA KOHTPOJIb
¢bu3nyeckue CBOWCTBA
. Texymui ycTHBIA KOHTPOJIb B hopmate "Bompoc-
23 XUMHUYECKUE CBOMCTBA aIKMHOB yL,L'I Y P dop P
OTBET
24 KauecTBeHHBIE peaKIMU HA TPOHUHYIO @DpoHTaNbHBIN YCTHBIN KOHTPOJIb B (hopmate
CBSI3b 00CyX/1IeHUS BUI€03KCIIEPUMEHTOB
o5 CrniocoObl nostyyeHus U NpUMEHEHUe VY CTHBIN KOHTPOJIb B popMarTe cOOOIIEHUS OHOTO
AJIKHOB y4alerocsi ¢ 006cyxaeHuemMm
26 Pewrenue 3ama4: pac4€Tsl 10 YPaBHEHUIO Texymmii GpoHTaNBHBIA KOHTPOJIb B (hopmate
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XUMUYECKON pEeaKLUn

pelICHUA 3a1a4 Ha MECTaX U 'y JOCKH

Cucremarusanus 1 0000IEHNE 3HAHUT

@poHTaNBHBIN MHCbMEHHBIN TEMAaTUYECKUI

27 KOHTPOJIb B JOpMATE BBIIIOJHEHUS CAMOCTOSITENILHOM
10 TEMeE
paboTsl
ApEeHbI: TOMOJIOTUYECKUH psiJl, 00111ast
(bopmyna, HOMEHKIAaTypa. DIEKTPOHHOE . . "
Texkymuil ycTHBIM KOHTPOJIb B popmaTe "Bompoc-
28 U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI |
OTBET
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEaKIINHU Texymuit ycTHBIN KOHTPOJIb B (hopmate "Bompoc-
3aMeILEeHU oTBet"
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN . . "
Texkymuil ycTHBIN KOHTPOJIb B popmaTe "Bompoc-
30 MIPUCOCTUHECHHS, OKUCIICHAE TOMOJIOTOB |
oTBeT", 00CYX/IeHHE BUJICOIKCIIEPUMEHTOB
OeH3o1a
31 Oco0EHHOCTH XUMUYECKUX CBOIICTB NuauBuyabHOE COOOIIEHNE YUaIIETOCs C
CTUpOJIa MOCJIEIYIOUTUM 00CYXICHUEM
Pemenune pacu€THbix 3a1a4 Ha . .
. Tekyiuii TUCbMEHHBIA KOHTPOJIb B (hopMaTe
32 ompeieJICHUE MOJICKYIIIPHOU (POPMYJIIbI
pelieHus 3a1a4 Ha MecTax U 'y JJOCKU
OpPraHUYECKOI0 BEIECTBA
33 CriocoOpl MosTydeHus: ¥ IpUMEHEHUe @OpoHTAIBHBIN YCTHBIN KOHTPOJIb B (hopMate
apeHoB COOOIIEHUH yJaluXcsi U 00CYKJIEHUS JOKIAT0B
@OpoHTAIbHBII MHUCHMEHHBIN KOHTPOJIb B (hopMaTe
I'eneTnyeckas CBSI3b MEXKIY Pa3IUYHBIMU .
34 CaMOCTOSITEIbHOW OJHOTO BapHaHTA C MOCIEIYOUUM
KJIacCaMHM YIJIEBOJIOPOJIOB
00CyXJIeHEM OTBETOBPAOOTHI
Pacu€rel o ypaBHEHUSAM XUMHUYECKHUX NHnuBuyaIbHBIN THCBMEHHBIA KOHTPOJIb B
35 peakuuii. Cuctemaruszanys u 00001eHne (opmate BBINOJHEHHS CAMOCTOATENILHOW PabOThI IO
3HAHMUMU 10 TeMe BapUaHTaM
36 [Tpupousiii ra3. IlonytHble HeTAHBIE OpOHTAIBHBIN UHAUBUYaIbHbIN KOHTPOJIb B
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ra3bl

dbopMare KpaTKuX COOOIICHNE yIaIuXCs

KameHnHBI# yroJib ¥ IpoyKThl €10

@poHTaNTBHBIN KOHTPOJIb B (popMaTe KPaTKUX

37
nepepadboTKu COOOIICHHI yJaIuXcs
Hedts 1 criocoOb1 €€ mepepaboTKH. . . "
Texkymuii ycTHBIM KOHTPOJB B popmaTe "BOTpoc-
38 [IpumeHeHue npoyKToB repepadoTKu |
o oTBeT", 00CYXIeHHEe 00Pa30BATEIIEHOTO BUICO
HedTH
Brinmosmaenne 601101 TECTOBOM PabOTHI C
I'eHeTHyeckas CBSA3b MEXKIY PA3THIHBIMH
39 MOCTIEIYIONTNM OOCY)KICHUEM OTBETOB U
KJIacCaMH¥ YTJIEBOJOPOJIOB N .
HAITMCAaHWEM YPAaBHCHUN XUMHUYCCKUX PEAKITUI
l"amoreHoPON3BOAHBIE YTIIEBOIOPOIOB: . " "
Texymuii KOHTPOJIb B (hopmare "BOIPOC-0TBET" IO
40 AJIEKTPOHHOE CTPOCHUE; PEaKIINN
XOJly YpoKa
3aMeEIEeHNs TaJoreHa
JlelicTBuE 1en0Yen Ha . " "
. Texymuit KOHTpOJBb B popmaTe "Bompoc-oTBeT" 1o
41 rajoreHIpoun3BoAHbIC. B3auMoaeiicTeue
X0y ypoKka
IHATAJ0reHAJIKAaHOB C MAarHUEM U IIUHKOM
42 CucreMaruzanys 1 0000IIeHNe 3HAHUN BrimonHeHne caMoCTOATEeNIbHON PaboThI OJHOTO
I ISl TJIEBOIOPOIBI BapHaHTa C IMOCIEIYIOIINUM JIEHUEM OTBETOB
o pazzaeny "Yriaesogopoas!" apuaHTa C Ioclie 00c €HHEM OTBETO
43 KonTtponpHas padoTa o teme BrlinoHeHHE KOHTPOJIBHOM pabOTHI 10 BapHaHTaM,
"Yraesopopoab" TEeMaTUYECKUH KOHTPOJIb.
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psifl, oOmmas popmyna, . " "
Tekyiuii KOHTPOJIb B (popmare "BOMPOC-0TBET" 1O
44 CTpOEHUE MOJIEKYI, U30MEpHS,
XOJly ypoKa
HOMEHKJIAaTypa, KiIaccuukaus,
(u3uYecKue CBOMCTBA
45 XUMUYECKUE CBOMCTBA MPEIETbHBIX CocraBieHne CXeMbl C MOCIENYIOIIeH TPOBEPKO U
OJIHOATOMHBIX CITHPTOB o0CcyXJIeHHEeM B Kiacce
46 CriocoOblI osTydeHus: U PUMEHEHNE Texkymuii yCTHBIM KOHTPOJb B popmaTe "Bompoc-

OJJHOATOMHBIX CIIUPTOB

otBeT"
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[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-

47 U30MepHsl, 0COOEHHOCTH (DU3UYECKHX U "
. oTBeT" 10 X0y ypoka. Pemienue kpoccBopia
XHUMHYECKUX CBOMCTB
MHoOroaroMHbI€ CHUPTHI: ATUICHTITUKOIb . . "
Texkymuii ycTHBIM KOHTPOJIb B popmaTe "Bompoc-
48 U TJIMLEPUH, UX (pusnueckue u |
. OTBET" MO X0y YpOKa
XUMUYECKHE CBOMCTBA
49 CriocoObl nosTyuyeHus: U IpUMEHEHUe @pOoHTAJIBHBIN KOHTPOJIb B OpMaTe KPATKUX
MHOTOATOMHBIX CIIUPTOB COOOIIEHNH yJaluxcsi U 00CYyK/IeHUE T0KIaJI0B
@DEHOJ: CTPOEHUE MOJIEKYJIbI, . . "
. Texymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
50 (dbuzmveckue cBoicTBa. TOKCUUYHOCTH "
OTBET" MO X0y YpOKa
(dbenona
. PaGora ¢ TexcToM yueOHMKa, 0OCYXKIeHNE
51 XuMmudeckue cBoicTBa (heHoa .
HaWJIEHHOTO MaTepHalia JIsl PaCKPBITHS TEMbI
OpoHTANBHBIN YCTHBIN KOHTPOJIb B (popmate
CriocoObl MoTyueHus: ¥ IpUMEHEHUe .
52 o KpaTKHX COOOIIEHNUN YJalTuXCsl C TOCIICTYIOIIIM
eHoJia
00CYXICHHEM
Tekymuil yCTHBIN KOHTPOJIb B (popmaTe
[Ipaktrueckas padota Ne 2. Permenue Y y P $op
(bpOHTANTBHOTO OMpPOCca BO BPEMsI BHITIOJTHEHUS
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME N .
" " MPaKTHYECKON paboThl. HAMBUyaTbHBIN
CrupThl ¥ hEHOITBI . 5
MUCHbMEHHBIA KOHTPOJIb B BUJIE TECTOBOM pabOThI
54 CucremaTu3anus 1 00001IeHne 3HaHUN Brinonnenue caMocTosITeNnsHOM paboThl OJTHOTO
1o TeMe BapHaHTa C MOCIEAYIONINM O00CYXJICHUEM OTBETOB
ANbJIErUIbI U KETOHBI: DJIEKTPOHHOE
55 CTpOeHUE KapOOHUILHON TPYIIIHI; Texkyluil yCTHBIN KOHTPOJB B popmaTe "Bompoc-
TOMOJIOTHYECKHE Psifibl, 001mas hopmyia, OTBET" MO X011y YpOoKa
M30MepHs 1 HOMEHKJIAaTypa
56 ANbJIeruabl U KETOHBI: (U3NYECKUE Texkymuii yCTHBIM KOHTPOJB B popmaTe "Bompoc-

CBOﬁCTBa; pCaKkiuu MpuCOCANHCHUSA

OTBET" 0 X0y ypoKa
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PeaKHI/II/I OKHCJICHHA U KAQUCCTBCHHBIC

WnauBuyanbHbI KOHTPOJIb B JopMaTe perieHust

o7
peaKkiuy aJbJIeruI0B U KETOHOB 3a/laHui Ha KapTO4Kax
58 CriocoObI MoTydeHHsI aabICTHIOB U Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-
KETOHOB OTBET" MO X0y YpOKa
OAHOOCHOBHBIE MPE/ENIbHbIE
59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH BrimonnaeHnune TectoBoil paboThl B Havaje ypoka
CTPOEHUS UX MOJIEKYJ
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX Texymuit ycTHBIN KOHTPOJIb B popmate "Bompoc-
KHCJIOT, UX (pU3UYECKUe CBOMCTBA OTBET" MO X0y YpOoKa
. Pemenue xpoccBopaa, rectoBoii paboThl. Tekyriuii
XUMHUYECKHE CBOMCTBA MPENIEIbHBIX . " |
61 YCTHBIN KOHTPOJIb BO opMmaTe "BONpoc-oTBET" 110
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
X0y ypoKa
Oco0eHHOCTH CBOMCTB MypaBbUHOM @pOHTAIBHBIN KOHTPOJIb B OpMaTe KPATKUX
62 KHCJIOTB. MHOTOOOpa3ne KapOOHOBBIX COOOIIEHNH yJalTUXCsl ¥ TIOCIIEAYIOIETO
KHCIIOT 00CYXXIEHHS T0KJIa/10B
OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX U
apoMaTH4YecKnX KapOOHOBBIX,
63 IMKapOOHOBBIX, TUAPOKCUKApOOHOBBIX OO0cyXIeHne BUAEOPOIUKOB [0 TEME
9
kucinot. [IpencraBuTenu BHICIINX
KapOOHOBBIX KHUCIOT
64 [TonsiTHEe 0 MPON3BOAHBIX KAPOOHOBBIX Texkyuil yCTHBIN KOHTPOJB B popmaTe "Bompoc-
KHUCJIOT OTBET" MO X011y YpOKa
Texkyiuil yCTHBIN KOHTPOJB B popmaTte "Bompoc-
CriocoOblI mosTydeHus: 1 IpUMEHEHUe \ -
65 5 oTBeT" MO X0y ypoka. BeimonHeHue TecToBoi
KapOOHOBBIX KHUCIOT
P paboThI
CrnoxHble 3(hupbl: TOMOJIOTUYECKUN P, . . ;
66 5 o Texymumii ycTHBIH KOHTPOJIb B (hopmaTe "Bompoc-
obmas popmysa, U30MepHs U

HOMCHKJIaTypa

OTBET" 0 X0y ypoKa
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duznueckue 1 XUMUYECKUE CBOUCTBA

Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-

67
3¢upoB OoTBeT" 1Mo X011y ypoka. Pemenue kpoccBopia
Pemrenne pacy€THbIX 3a1a4: 1O
68 YPAaBHEHHUIO XUMHYECKON PEaK1U, HA NuauBuayanbHbI MMCbMEHHBIN KOHTPOJIb B
OTpe/ieNIEHUE MOJIEKYIIPHON (POPMYJIBI (dopMare pernieHus 3a/1a4 Ha MECTaxX U y JJOCKH
OpraHMYECKOro BEIIECTBA
[Tpaktuueckas padota Ne 3. Permenue Texkymuit ycTHBIN KOHTPOJIb B (popmate
69 SKCIEPUMEHTAIbHBIX 33124 10 TEME (GpOHTaNIBHOTO ONPOCa BO BPEMsI BBHITIOJHEHUS
"Kap6oHoBbie KHCIOTHI. Cl0XKHbBIE paKTHYeCKON paboThl. IHIMBHyanbHBIN
3¢ups" MUCHbMEHHBIA KOHTPOJIb B BUJIE TECTOBOM pabOThI
70 Kupsr: ctpoenue, puzndeckue u Texymuit ycTHBIN KOHTPOJIb B (hopmate "Bompoc-
XMUMHYECKHE CBOMCTBA (THAPOIIU3) OTBET" MO X011y YpOKa
Oco0eHHOCTH CBOICTB JKHUPOB,
OO6cyx1eHne BUe0dKCIepuMeHToB. Pemenne
71 COJIepXKaIUX OCTATKH HETPEISThHBIX .
TECTOBOM PabOTHI
KUPHBIX KUCIIOT. JKUpBI B IpUpoae
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
79 KHUCJIOT, MX Motouiee nercraue. [lonarue DpoHTABHBIN KOHTPOJIb B (hopMaTe KpaTKUX
0 CUHTETHYECKUX MOIOIIUX CPEJICTBAX COOOIIEHUH yJalUXCsl C MOCIeIYIUM 00CYKICHUEM
(CMO)
['eneTnueckas CBsI3b yriaeBOJOPOJOB U .
Brinosinenue TectoBoii paboThl OJTHOTO BapUaHTa C
73 KHCJIOPOJICOAEPKALIUX OPraHUYECKUX
MOCIIEYIOUTUM O0CYXACHUEM OTBETOB
BEILIECTB
74 Pacuérel o ypaBHEHUSIM XUMUYECKUX WuauBuayanbHbI KOHTPOIIb B (hopMarte perieHus
peakuuit 3a/1a4 Ha MECTax U y JT0CKH
75 Cuctemaru3zanus 1 00oOIIeHne 3HaHUH BrinonHeHnue caMocTosTenbHOM paboThI,
10 TEME TEMaTU4YECKUM KOHTPOJIb
76 OO11ast XxapakTepUCTHUKA YIIIEBOJOB U Texymumii ycTHBIH KOHTPOJIb B (hopmaTte "BoIpoc-

KJaccuuKaIus yrieBo10B (MOHO-, TU- U

OTBET" 0 X0y ypoKa
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IIOJIMCAXapH/Ibl)

MoHnocaxapuabl: GU3HYECKUE CBOMCTBA U

Texymmii ycTHBIH KOHTPOJIb B (hopmaTte "Borpoc-

77
HaxO0JIEHUE B MPUPO/JIC oTBeT" 1Mo X011y ypoka. Pemenue kpoccBopia
i @OpoHTaNTBHBIN KOHTPOJb B opMaTe KpaTKUX
[IpuMeHenue riroKo3bl, e€ 3HaUeHHE B .
78 COOOIIEHNH yJalUuXCcsl C MOCIETYIOIIUM
KU3ZHEACSITEIIbHOCTH OpraHu3Ma
00CyXICHHEM
Jucaxapuipl: caxapo3a, MaibTo3a U . . .
Texymuit ycTHBIN KOHTPOJIb B popmate "Bompoc-
79 nakTo3a. HaxoxaeHue B mpuposie u |
OoTBET" IO X0y ypoKa
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: cTpoeHue
80 MaKpOMOJIEKYJ, PU3NICCKUE H BrImostHeHHE TECTOBOM pabOTHI
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
BrimonmHaenne caMoCTOSITEIEHON paboOThI OJJHOTO
81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX . .
BapHaHTa ¢ MOCJeAYIONIe MPoBEpKOi B Ki1acce
Pemenue pacueTHbIX 3a/1a4 Ha .
NuauBuayanbHbIil KOHTPOJIb B (hopmarte pemieHus
82 ompeiesIieHUe J0IU BbIX0/a MPOIYKTa
3aJa4 Ha MeCTax M y IOCKU
peaxkiuu OT TEOPETUIECKH BOZMOKHOTO
. Pemmenne caMmocToaTenbHON pabOTHI OJTHOTO
CucreMaruzanys 1 0000IIeHNE 3HAHUN . 5
83 BapHaHTa ¢ NOCIEAYIOUIeH MPOBEPKON U
0 pazieny
00CyXJIeHEM OTBETOB
KouTponbHas pabora o teme
84 "Kucnopoacoaep:xaiire opraHuuecKkue BrinonHenne KOHTPOJILHOM paboTHI MO BapuaHTaM
coequueHus"
AMuUHBIL: K1accu(UKalus, CTpOSHUE . . "
Texkyuil yCTHBIN KOHTPOJB B popmaTe "Bompoc-
85 MOJIEKyYJI, o0mas Gpopmyia, U3oMepus, |
. OTBET" MO X011y YpOoKa
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA
86 XUMHUYECKUE CBOMCTBA amr(paTHUECKUX Texkymuii yCTHBIM KOHTPOJb B popmaTe "Bompoc-

AdMHHOB

OTBET" 0 X0y ypoKa
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AHWINH: CTpOEHUE aHWINHA,

Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-

87 OCOOCHHOCTH XUMUYECKUX CBOMCTB | .
OTBeT" MO X011y ypoka. Pemienue TectoBoii paboThl
aHWJIMHA
88 CrniocoOblI mosTy4eHHs U IPUMEHEHNE Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-
amn(paTHIeCcKuX aMHHOB OTBET" 10 X0y YpOoKa
AMMHOKHUCIIOTBI: HOMEHKJIATYpa U
89 n3omepusi, pu3nyecKue CBOMCTBA. Kpartkue cooOrieHus yqaniuxcst ¢ mocieyrnnm
OTtnenbHBIC IPEACTABUTEH Ol 00CYyXICHHEM
AMUHOKHCIIOT
XuMHudecKre CBOMCTBAa aMUHOKHCIIOT, X . . "
Texymuit ycTHBIN KOHTPOJIb B (hopmate "Bompoc-
90 OMOJIOTHUECKOE 3HAYEHUE aMUHOKHCIIOT. |
OTBET" MO X0y YpOKa
CuHTE3 ¥ THAPOJIN3 TIENTHIOB
benku xak mpupoHBIE TIOJIUMEPHI;
91 6P P PG Kpatkue coobmenus yqammxcs
CTPYKTYpPBI OEIKOB
92 HMIeCKILe CBOHCTE BeTKOR Texkymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
OTBET" M0 X0y ypoKa
A3oTcoepxalye reTepouruKInIecKue . .
Tekymuil yCTHBINA KOHTPOJIb IO X0y YPOKa B
93 coenuHeHus. HykinenHoBbIe KUCIIOTHI: . "
dbopmare "BOIpoc-0TBET
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl POJIb
[Ipaktuueckas padota Ne 4. Permenue Texkymuit yCcTHBIH KOHTPOJIb B (hopmaTe
94 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME (GpOHTATBHOTO OMPOCca BO BPEMsI BHITIOJTHEHUS
"A3zoTcoaepxaniue OpraHun4ecKue MPaKTHYECKON paboThl. HIMBUyaIbHBIN
coeMHeHus" MUCHbMEHHBIA KOHTPOJIb B BUJIE TECTOBOU pabOThI
[IpakTuueckas pabota Ne 5. Pemenue Texkyluii yCTHBIM KOHTPOJIBb B popmaTte
95 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME (GpOHTATBHOTO OMPOCca BO BPEMsI BHITIOTHEHUS
"Pacnio3HaBaHne OpraHMYECKUX MPaKTHYeCKOH paboThl. HANBUyaTbHBIN
coeMHeHui" MUCHhMEHHBI KOHTPOJIb B BUJIE TECTOBOU pabOThI
96 KonTponwHas pabota o teme OpoHTANBHBIN MHUCEMEHHBIN KOHTPOJIb B JopmaTe
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"A30TcoepKalue OpraHndecKue
coenuHeHus"

BBITIOJIHEHHS] KOHTPOJIbHON pabOThI IO BapUaHTaM

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U

Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-

97 1
METO/Ibl UX CUHTE3a —II0JIUMEPHU3aLIUs U OTBeT'" MO X0y YpoKa
TTOJIMKOHICHCAIIHS
98 [lmactmaccel. YTunuszanus u 1 Kpartkue cooOmieHust yuanuxcs ¢ mociaeayronum
nepepaboTKa MIacTuKa 00CYyXICHHEM
99 DnacToMepsl: HATyPaTbHBIH 1 Kpatkune cooOmeHns yqammxcsi ¢ moCieIyromuM
CUHTETHUYECKUE KaydyKku. Pe3nHa 00CyXIeHUEM
BonokHa: HaTypaibHbBIE, UCKYCCTBEHHEIE,
KpaTkue cooOmmeHus yqammxcsi ¢ Mo CIeTyOInM
100 cuaTeTnaeckue. [lomumeps 1
00CYXICHHEM
CHEIMATLHOTO Ha3HAYCHUS
Tekymuil yCTHBIN KOHTPOJIb B (popmaTe
[IpakTuueckas padota Ne 6. Permenue Y Y P $op
(GpOHTaIBHOTO ONPOCca BO BPEMsI BHITIOJTHEHUS
101 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 . .
" " MpaKTHYeCKON paboThl. IHAWBUyaIbHBIN
Pacnio3naBanue miactMacc ¥ BOJIOKOH . .
MUCHbMEHHBIA KOHTPOJIb B BUJIE TECTOBOM pabOThI
O6001eHne u cucTeMaTu3anus
102 M3yYEHHOTO MaTepuaa 1o TeMe 1 Pemenue kpoccBopaoB, paboTa B rpymie
"BbpICOKOMOJIEKYIIpHbIE COCTUHEHUA"
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME

60



11 KVIACC

KoaudecTBo 4acoB

Ne i/ Tema ypoka ®opMbI M BBl KOHTPOJIsI
Bcero
IIpenBapurenbHLIM KOHTPOIb B hopMaTe YCTHOI'O

Atom. CocTaB aTOMHBIX SITIED. p P p dop Y

1 . 1 OIIPOCa yJalIuxcs C LEJIbI0 BBISBICHUS HCXOIHOTO
XUMHYEeCKHH dJIeMeHT. M130TOTIBI .

YpOBHS 3HAaHUM

9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 CaMmocrositenpHas paboTa B Hauaje ypoka. Tekyuui
aTOMOB, KBAHTOBBIE YHCIIA KOHTpOJIb B (popmare "Bompoc-oTBET" Mo X011y ypoka

3 Knaccudukanus XuMHUECKUX 3JIEMEHTOB 1 BBINIOJTHEHHE TeCTOBOM padoThl. Tekymuii KOHTPOIIb
(s-, p-, d-, f-a;memenTHI) B (hopmare "BOIPOC-OTBET" MOXOY YpOKa
Pacmipenienenue 3eKTpoOHOB 10 aTOMHBIM .

4 1 BrinonHenue caMocTosITeNnsHOM paboTh
opOuTaNAM
DNeKTpOHHbIE KOH(UTYpaIlK aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 TecroBas pabora. TemaTudyecknuii KOHTPOJIb
COCTOSTHUU

5 DNeKTPOHHBIE KOH(UTYpALIUA HOHOB. 1 WuauBuayalibHbI KOHTPOJIb B (hopMaTte perieHui
DNEeKTPOOTPULIATEIBHOCTD 3aJjaH1i Ha KapTOUYKax
[Tepuoanueckuii 3akoH u [lepuoandeckas

7 cucTeMa XuMu4Yeckux aneMmeHToB Jl. 1. 1 Texkymuit KOHTpOJb B popmaTe "Bompoc-oTBeT" 1o
MenpeneeBa, CBSI3b C COBPEMEHHOM XOJly ypoKa
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX

8 1 CocraBieHre 1 KOMMEHTHPOBAHHE TAOJIHUIIBI 110 TEME
VMMM MPOCTBIX U CJIOKHBIX BEIIECTB 110
rpynmnam U rnepuoaam

9 CucremaTu3anus 1 0000IIeHHe 3HAHUN 1 Pemenune camocTosTenbHON pabOTHI OJTHOTO

10 TCMC

BapHaHTa C MOoCJICAYIOIIUM O6CY)KI[6HI/ICM OTBCTOB
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Bunbsl xumnueckon cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

Pabota mo rpynmnam ¢ TeKCToM y4eOHUKa. Y CTHBIS

10
BonoponHnas cBsi3b. MexMoseKysipHbIe OTBETHI TPYIIII
B3aUMOJCICTBUSA
BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
11 aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI Texymmii ycTHBI KOHTPOJIB B (hopmaTte "Borpoc-
MOJIEKYJI C UX TEOMETPUYECKUM OTBET" MO X0y YpOoKa
CTpOEHUEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX Texymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
COEIMHEHUSX: COCTAB M HOMEHKJIATYypa OTBET" MO X011y YpOKa
BemectBa MosieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIIbI TemaTnueckuil yCTHBIM KOHTPOJIb B (hopMaTe YCTHBIX
KPUCTAJJTMYECKUX PEIIETOK U CBOMCTBA OTBETOB YUaIIUXCS y JOCKH
BEILIECTB
[TonaTHE O AMCHIEPCHBIX CHCTEMAX. . . "
14 I Texkymuit ycTHBIN KOHTPOJIb B hopmaTe "Bompoc-
€ICTaBJIEHUE O KOJJIOMIHBIX
P OTBET" M0 X0y ypoKa
pacTBopax
HctrHHBIE paCTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. Pemenue TectoBoit pabOThI
Kpucrannoruapatsr
16 CriocoObI BEIpaKEHHS KOHIIEHTPAIIMH Texkymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
pacTBOpPOB OTBET" MO X011y YpOKa
Peurenue 3aaau ¢ ucnoJyib30BaHUEM
17 MOHATUH ""MaccoBasi J0Ji1 paCTBOPEHHOTO Pewienne 3agau Ha MecTax U y 1OCKH
BelecTBa ', "MoJIsIpHas KOHUEHTpaus"
18 Knaccugukanus 1 HOMEHKIaTypa BrimonHeHue TectoBoi paboThI ¢ 1eNIbI0 TOHUMaHUS
HEOPraHMYECKUX BEILECTB YPOBHs 3HaHUU IO TEME
19 Cuctemaru3zanus 1 00o0IIeHNe 3HAaHUN Pemenue 3agannii Ha KapTOYKax C MOCIEAYIOIIUM
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110 TEMC

obcyxnenueM. Pabora B rpymmax. YCcTHbIE OTBETHI
TPy

KonTposnsHast paboTa mo Temam
"Crpoenue atoma. [lepuoauueckuii
3akoH u [lepuoanueckas cucrema

@poHTAJIbHBIN MHCbMEHHBIN KOHTPOJIb B JopmaTe

20
XUMHUYecKux 31ementoB []. U. BBITIOJTHEHHS] KOHTPOJIbHON pabOThI IO BapraHTaM
MenneneeBa", "CtpoeHue BeecTna.
Mmuoroo6pasue BermiecT"
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
21 3aKOH COXpaHEHHUsI MacChl BEIIECTB; Pabora B rpynmax. YCcTHBIE OTBETHI TPYIIT
3aKOH COXPaHEHUS U MPEBPAIICHUS
SHEPTHUU NIPU XUMHUYECKUX PEAKIIUIX
99 Tennossie 3¢ (HEKThI XUMUUYECKUX Texkymuit ycTHBIN KOHTPOJIb B (hopmate "Bompoc-
peakuuii. TepMOXUMHUYECKUE YPAaBHEHUS OTBET" M0 X0y ypoKa
Boruncnenus o ypaBHEHUsIM .
. Pemenue 3ananuii Ha KapTOYKax Ha MECTax U y
23 XUMHUYECKUX PEAKIUN 1
JOCKHU
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMUUYECKOH peakiinu, e& .
TectoBas pabora. Tekymuii KOHTPOJIb B popmare
24 3aBUCHMOCTB OT Pa3JIN4YHBIX (PAKTOPOB. " "
BOIIPOC-OTBET" MO XOAY ypoKa
Karanus u xatanuszatopsl
BrlinonHenne MHIMBUTyalbHBIX 33JaHUI HA MECTaX,
25 I'oMoreHHbIe U reTeporeHHbIe PEAKIINH
MIPOBEPKa y TOCKU
Tekyluil yCTHBIM KOHTPOJIb BO BPEMSI BBITIOJTHEHUS
[IpakTueckas paborta Ne 1 mo Teme Yy . P P .
\ NpaKkTUYeCKOM paboThl. IHIMBHTyanbHBbIH
26 Bnusinue pa3nuyHbIX GakTOpoB Ha .
. | HNUCbMEHHBIA KOHTPOJIb MOCIIE BBIMOTHEHUS
CKOPOCTh XUMHYECKOM peakiiu . .
IPaKTUYECKOH pabOTHI B BUJIE TECTOBOM pabOThHI
27 OO6patuMble 1 HEOOpPATUMBIE PEAKIINH. OO6cyxeHne BUAC0IKCIIEpUMEHTOB. Tekymuii
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XUMHYECKOE PAaBHOBECUE

YCTHBIA KOHTPOJIb B (popmate "Borpoc-oTBeT" 1o
XO/y ypoKa

[Ipaktuyeckas padora Ne 2 o reme

Tekymui yCTHBIN KOHTPOJIb BO BPEMS BBIIIOJIHEHHUS
IpaKTUYeCKON paboThl. IHIMBUAYyaIbHbIN

28 "BnusiHue pa3inyHbIX PaKTOpOB HA .
" MUCHbMEHHBIA KOHTPOJIb ITOCJIC BHITIOTHCHHSI
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS . .
MPAKTHIECKON PabOTHI B BUIE TECTOBOM PabOTHI
DNEKTPOTUTHICCKAS TUCCOITUAITHS. .
Pemenue nHIUBUTyaTbHBIX 3aIaHUAMN, C
29 CunbHBIC U CITA0BIC JICKTPOJIUTHI. . .
MIOCTIeIYIOIIEH MMPOBEPKO B Ki1acce
Crenenp UCCOLUALINN
HNonnoe npounssenenue Boabl. Cpena . . "
. Texymui yCTHBIM KOHTPOJIL B popmaTe "BOTpoc-
30 BOJHBIX pacTBOPOB. BomopoHbIi |
oTBeT" TI0 X0y ypoKa
nokasatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIIHNE B pacTBOPax Pemenue 3agannii popmara EI'D
ANIEKTPOJIUTOB
Tekymuil yCTHBINA KOHTPOJIb BO BPEMS BBIIIOJIHEHHUS
[IpakTrueckast pabota Ne 3 o Teme yHu y . p p .
" MpaKTHUeCKON paboThl. IHIMBUyanbHBIN
32 XHUMHYECKUE PEAKIIMU B paCTBOPax .
" MUCHbMEHHBIA KOHTPOJIb [1OCJIE BHIMOTHEHHUS
AJIEKTPOJIUTOB . .
MPAKTHYECKON pabOThHI B BUE TECTOBOM pabOThHI
OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE . .
. WuauBuayanbHbI KOHTPOJIb B (hopMaTte perieHui
33 peaknuu. BaxHenme OKucIuTenu u .
3a/laHuil y JOCKH
BOCCTaHOBUTEIHN
34 MeTo1 3IeKTPOHHOTO (3JIEKTOHHO- Pemenue 3aganuii Ha MecTax U y IOCKU
HOHHOTO) OajlaHca (MHIUBUyaTbHBIA KOHTPOJIb)
35 DNEeKTPOIN3 PAaCTBOPOB U PACILIABOB Texkymuii yCTHBIM KOHTPOJb B popmaTe "Bompoc-
BEILIECTB OTBET" 0 X0y ypoKa
Pemenue nHIUBUyanbHBIX 331aHUN HA MECTaX U 'y
36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

JOCKHU
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Pemienvie vHAMBUAYaIbHBIX 3aJaHUN HA MECTAX U Y

37 Pemenue 3agau pa3inyHbIX TUIIOB
JIOCKHU
38 CucremaTtu3zanus 1 000011eHHE 3HaHUI Brimonaenne caMocTosTeTbHOM paboTHl OAHOTO
1o TeMme "XumMuueckue peakuun” BapHaHTa C TOCIEAYIOUINM 00CYKICHUEM OTBETOB
39 KonTtposnsHas paboTa o teme @poHTaJIbHBIN MHUCbMEHHBIN KOHTPOJIb B JopmaTe
"Xumudeckue peaxuu" BBITIOJTHEHHS] KOHTPOJILHOM PabOTHI 1O BapHaHTaM
[TonoxeHne HeMETAIIIIOB B
[leproauueckoi cucTeMe XMMHUYECKUX . .
[IpenBaputenbHbIi KOHTPOJB B hopMate "Bompoc-
40 anemenToB J[. 1. MenneneeBa u | N
OTBET" C 11eJIbIO BHISBJICHMS YPOBHS 3HAHUMN 1O TeMe
0COOEHHOCTH CTPOCHHS UX aTOMOB.
®u3nyecKue CBOMCTBAa HEMETAIOB
41 AnnoTponusi HEeMeTauIoB (Ha pumMepe PaGora B rpynnax. YcTHble OTBETHI FPYIIIL,
KHCJIoOpoJa, cepsl, hochopa u yriaepoaa) 00CyXIeHNE
42 Bonopon: nonydenue, puznueckue u OO0cyxIeHre BUICOIKCIIEpUMEHTA. T eKyIIui
XUMHUUYECKUE CBOMCTBA. [ UIpuIbI KOHTpPOJIb B popMate "BOIPOC-OTBET" MO X0y YpoKa
["asiorensl: HaX0XI€HHUE B PUPOJIE,
43 crocoObI MOJTydeHus, PU3NIECKue u BrimmoHeHHE TECTOBOM pabOThHI
XUMHUYECKUE CBOMCTBA
l'anorenoBomopoasl. Baxunenmue . . "
Tekyiuil ycTHBIN KOHTPOJIb B popmaTte "Bompoc-
44 KHCJIOPOJICOAEPIKALIUE COCTUHEHUS |
OTBET" MO X011y YpOoKa
rajoreHoB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE
45 CHOCOOBI OTY4YEeHHSI TaJIOTECHOB. Kpatkue coobuienus yqamumxcsi ¢ mociae yonum
[IpuMeHeHue rajJoreHoB U ux o0cyxIeHuEM
COCIVHEHUN
IIpaktuyeckas padota Ne 4. Pemenue Tekymui yCTHBINA KOHTPOJIb BO BPEMS BBIIIOJIHEHHUS
46 9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME NpaKTUYeCKON paboThl. IHIMBHTyabHBbIIHI

"["anorexs!"

MMUChbMEHHBIN KOHTPOJIb ITOCJIC BBIITOJIHCHU A
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MPAKTHYECKON pabOTHI B BUIE TECTOBOM PabOTHI

Kucnopoa: naboparopHsie u
IIPOMBIIIJIICHHBIC CHOCO6I)I IMOJIy4CHHUA,

OO6cyxaeHne BUIC0IKCIIEPUMEHTA, 00CYKICHHE

47
¢bu3nvecKue 1 XUMHUYECKHE CBOICTBA. peaIbHOTO SKCIIEPUMEHTA
O3o0H. [Ipumenenune kucaopoaa u 030Ha
Texymmii ycTHBIH KOHTPOJIB B (hopmaTte "Borpoc-
48 OKCHIIBI ¥ IEPOKCH/IBI |
OoTBET" IO X0y ypoKa
WNHuBuayanbHbIH KOHTPOJIb B (hopMarte pereHui
49 Pemenue 3a1a4 pa3muyHbIX THIIOB .
3a/laHui Ha MECTax U y JOCKH
Cepa: Hax0XJ€HHE B IPUPOJE, CIIOCOOBI . . \
Texymmii ycTHBI KOHTPOJIB B (hopmaTte "BoIpoc-
50 MOJTy4eHUs, GU3NIECKAE U XUMHUECKHUE "
cBOHCTEA OoTBeT" 1O X0y ypoKa
Texkymuil ycTHBIM KOHTPOJIb B popmaTe "Bompoc-
51 CepoBonopo, cyabdumbt "
OTBET" 0 X0y YpOKa
Kucnopoacoaepsxarye coeinHeHMs
. . PaboTa B mapax ¢ yueOHMKOM, YCTHBIE OTBETHI,
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM 5
oOcyxieHune
KHCJIOTBI YK
Tekymuil yCTHBIA KOHTPOJIb BO BPEMS BBIIIOJIHEHHUS
[IpakTrueckas padota Ne 5. Pemenue yHu y . P p .
IPaKTUYEeCKOH paboThl. IHIMBHIyabHBbIHI
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME .
"o . j HNUCbMEHHBIA KOHTPOJIb I1OCJIE BBITOJIHEHUS
epa 1 e€ COeJUHEHUs . N
P IPAaKTUYECKON pabOThI B BUJIE TECTOBOM pabOThI
A30T: Hax0X/IeHHE B IPUPOJE, CHOCOOBI . . "
Texymumii ycTHbI KOHTPOJIb B (hopmaTe "BoIpoc-
54 HOJIy4eHUs, PU3UUECKUE U XUMUUECKHE \
c OTBET" 0 X0y YpOKa
cBOicTBa. AMMHAK, HUTPUIbI yyp
Kucnopoacoaepxaiue coeqMHEHUS . . "
. . Texymmii ycTHBIH KOHTPOJIb B (hopmaTe "Bompoc-
55 asota. OcOOEHHOCTH CBOMCTB a30THOM "
KUCIIOTEI OTBEeT" 0 X0y YpOKa
56 [IpuMeHeHMe a30Ta U ero COeMHEHU. Kpatkue coobuienus yqgamuxcs, 00CcyxIeH1ue
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A3oTHbIE yoOpeHus

docdop: HAXOKAECHUE B IPUPO/IE,
CrocoOBI MOTYYEHUs, PUIUIECKUE U

Pemenue tecroBoii paboTsl. Hanncanue ypaBHeHUi

57
XUMHYECKUEe CBOHCTBA. Dochumbl n y JOCKH YYaIluMHUCSL.
bochun
58 Oxcunst hocdopa, pochopcoaepxarime Texkymuii yCTHBIM KOHTPOJB B popmaTe "BOTpoc-
kucnoTbl. Conu GocPopHON KUCTOTHI OoTBET" IO X0y ypoKa
[Ipumenenue gocdopa u ero
59 P . docop Kpartkue cooOmieHus yuanuxcs, 00CyKIeHue
coenuHeHuil. @ocopHbie y1oOpeHUs
Texymuii yCTHBIM KOHTPOJIb BO BPEMS BBITIOJTHEHHUS
[Tpaktuueckas padota Ne 6. Permenue Y Y . P P .
MPAKTHYECKON paboThl. MHINBUyaTbHBIH
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME .
. \ MUCHbMEHHBIA KOHTPOJIb ITOCJIC BBITIOTHCHHS
A30T 1 Qochop 1 uX coeTHEHUs . .
MPaKTUYECKON paOdOThI B BUJIE TECTOBOU PaOOTHI
VYrnepoa: HaxokJIeHUE B IPUPOJIE,
61 AJUTOTPOITHBIE MOTU(PUKALINH; Texkymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, OTBET" M0 X0y ypoKa
MIpUMEHEHHE
Oxcup yraepozna(ll), oxcun
yraepoza(ll), . Pabora B rpynmnax. YcTHbIe OTBETHI yHallIUXCs,
62 yraeponaa(lV), yronsHas kuciora u eé
00cyxIeHIEe, KOHCIIEKT
coJin
WuauBuayanbHble 3aaHUS TSl pEIICHUN HA MecTax
63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Uy JOCKH
Kpemuuii: Haxox1eHUe B IPUPOJE, . . "
Texkyiuil yCTHBIN KOHTPOJB B popmaTte "Bompoc-
64 CIIOCOOBI OTyYeHHs, GPU3UUECKUE U \
. OoTBeT" MO X0y ypoKa
XMUMHYECKHE CBOMCTBA
Oxcun kpemuus(1V), kpemHueBas .
65 Pemenue TectoBoii paboThI ¢ 0OCYXKACHUEM OTBETOB
KHCTIOTA, CUIIUKATHI
66 [IpumeHeHre KpeMHUS U eTo Kpatkue coobuienus yqgamuxcs, 00CcyxIeH1ue
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coeauHeHuit. CTEKI0, ero nojay4eHue,
BUJIBI CTECKJIA

WnauBuyanbHbI KOHTPOJIB B JopMaTe 3aJaHuil is

67 Pemienue 3a1a4 pa3nuyHbIX THIIOB
pelIeHus Ha MeCcTax U 'y JIOCKH
68 CucremaTtu3zanus 1 000011eHUE 3HaHUN Pemenne caMmocTosITENpHON pabOTHI OTHOTO
o reme "Hemeramnbr" BapHaHTa C TOCIEAYIOUINM 00CYKICHUEM OTBETOB
@poHTaNbHBIN MHCHbMEHHBIN TEMAaTUYECKUI
KonTponsHas pabora o teme .
69 "y " KOHTPOJIb B (popMaTe pemeHusi KOHTPOJILHOU pabOTHI
€MeTaJlTbI
110 BapHaHTaM
Pemenue 3agannii KOHTPOJIBHON pabOTHI,
70 AHanmm3 pe3ynbTaToB KOHTPOJIBHOU o0cyxeHre oMOO0K, 3aKpeIieHne pe3ynbTrara
paboThI, KOPPEKITUS OMIHOOK MyTEM PEIICHUS TUTIOBBIX 33JaHUH Y TIOCKH
yUYaIAMUCS
[Tonoxenue metamios B [lepuoanyueckoit . "
[TpeBapuTenbHbI KOHTPOJIL B popmare "Bompoc-
CHCTEME XMMHUYECKHX 3JIEMEHTOB. ; .
71 OTBET" C LIEJIBIO BBISICHEHHSI YPOBHSI 3HAHU I
OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX
y4aluxcs 1o Teme
000JI0YEK aTOMOB METAJUIOB
OO6mue ¢pu3nuecKre CBOMCTBA METAIIOB. . . "
Texymuii ycTHbIN KOHTPOJIb B (hopmaTte "BoIpoc-
72 [TpumeHeHne MeTaIIoB B OBITY U "
OTBET" 10 X0y YpOKa
TEXHUKE
73 CnunaBbl MetamioB. Koppo3ust metanios Kpatkue coobuienus yyamuxcs, 00cyxJ1eHue
WunuBuyanbHblii KOHTPOJIb B (popMaTe pereHus
74 Pemienue 3a1a4 pa3nuyHbIX THUIIOB .
3aJJaHUi Ha MECTaX U Y IOCKH € 00CYXJICHUEM
DJIEKTPOXUMHUYECKUI PsiJl HAIIPSKESHU I . . "
Texymumii ycTHbIH KOHTPOJIb B (hopmaTte "BoIpoc-
75 MmeTtauioB. O61He crocoObl MOTyYeHUs "
OTBeT" M0 X0y YpOKa
MeTaJIoB
OOu1as xapakTepucTuka MmetayuioB |A- .
76 Pemienne TectoBoit paboThl, 006CYX/I€HUE OTBETOB

rpynns! [leproauueckoit cucTeMbl

68



XMMUYECKUX 3IeMeHTOB. Harpuii n
KaJIMii: oJTy4eHue, pusnieckue u
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COEAUHEHUN

O6mas xapakrepuctuka metayion |HA-
rpynnsl [leproanyeckoi cucteMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u

Texkymuil ycTHBIM KOHTPOJIb B popMmaTe "Bompoc-

77
KaJIbIIMI: TIoJTydyeHue, Gusndeckue u OTBET" MO X0y YpOoKa
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUN
JKéctkocTh BOJIBI M CIOCOOBI €€
78 Kpatkue coobmenus yqammxcsi , 00CyKIeHHue
YCTpaHEHHS
79 AnroMuHMIL: onydyeHue, Gpu3nyeckue u Pemrenne 3aganuii Ha KapTOUKax, IpoOBEpKa U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE obcyxaeHue
AMdoTepHbIe CBOMICTBA OKCHA U
80 TUJIPOKCHU/IA ATTFOMUHHS, Tekylmuil yCTHBIM KOHTPOJIb IO XOZY YPOKa B
TUJPOKCOKOMIUIEKCHI ATFOMUHUS, X dbopmare "Borpoc-oTBeT"
MIPUMEHEHHE
Pemenuve 3a1annii ”HAMBUAYAIbHO HA MECTAX U Y
81 Pemenue 3aga4u pa3auvHBIX THIIOB .
JIOCKH C TIPOBEPKOM U 00CYKJIEHUEM
Tekylmuil yCTHBIM KOHTPOJIb BO BPEMSI BBITIOJIHEHUS
[Ipaktnueckas padota Ne 7. Perenue i y . P p .
MPaKTHYECKON padoThl. HIUBUYyaIbHbIN
82 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME .
" " MMCbMEHHBIA KOHTPOJIb MOCJIE BBIIOJIHEHUS
Mertanibl TJ1aBHBIX TOATPYIIIT . .
MPAKTHYECKON pabOTHI B BUAE TECTOBOM PabOTHI
OO1as XxapakTepUCTUKA METaNIOB
83 no6ounbIX noArpynn (b-rpymm) Tekyiuit KOHTPOJIb MO X0y YpoKa B popmare

Hepnozmqecxoﬁ CUCTEMBI XUMHNYCCKHUX
9JICMCHTOB

"Bompoc-oTeer”

69



duznueckue U XUMHUYECKUE CBOMCTBA

84 XpoMa M €ro COeIMHEHUH, UX Kpartkue coolbmienus yuamumxcs,o0cyxaeHue
MIPUMEHEHUE
Baxwueiine coeMHEHNs] MapraHiia. . . "
Texkymuii ycTHBIM KOHTPOJIb B popmaTe "Bompoc-
85 [lepmaHranat kKanus, €ro OKUCIUTEIbHBIC |
. OTBET" MO X0y YpOKa
CBOMCTBA
dusnyeckre 1 XUMHUYECKHE CBOMCTBA . . "
. Texymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
86 JKenesa u ero coeuHenuil. Ilomydenne n |
OTBET" MO X0y YpOoKa
MIPUMEHEHHE CIIJIaBOB Keje3a
87 DU3NYECKUE U XUMUYECKUE CBOMCTBA Texymuit ycTHBIN KOHTPOJIb B popMate "BOTIpoc-
MEIH U €€ COeMHEHHI, X IPUMEHEHNE OTBET" MO X0y ypoKa
DU3NYECKUE U XUMUYECKUE CBOMCTBA
88 LIMHKA U €T0 COETMHEHU, X Texkymuil ycTHBIN KOHTPOJIb B popmaTe "Bompoc-
NpUMEHEHHE. [ UIPOKCOKOMITIIEKCHI OTBET" M0 X0y ypOKa
LIMHKA
Tekymuil yCTHBINA KOHTPOJIb BO BPEMS BBIIIOJIHEHHUS
[IpakTuueckas padota Ne 8. Permenue yHu y . p p .
MpaKTHUeCKON paboThl. IHIMBUyanbHBIN
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME .
"MeTatis! 06oHHbIX MOrpyI” MACbMEHHBIA KOHTPOJIb I1OCJIE BHIIOIHEHUS
MPAKTHYECKON pabOThHI B BUE TECTOBOM pabOThHI
Pemenue 3a1annii MHIMBUAYAIbHO HA MECTAX C
90 Pemenue 3aga4u pa3auvHBIX THIIOB . .
MOCJEAYIOUIEN TPOBEPKOM Y TOCKH
O06001eHne u cucTeMaTu3anus Pemenune camoctoaTenbHON pabOTHI OJTHOTO
91 M3yYEHHOTO Marepuaia 1o Teme BAapUAaHTa C NOCIEAYIONIEH TPOBEPKON U
"Metaisr" 00CyXJIEHEM OTBETOB
92 KonTtponsHas pabota o Teme @pOHTANIbHBIN TUCbMEHHBIN KOHTPOJIb B BUJIE
"Metamns" BBINOJIHEHHS] KOHTPOJIbHON pabOThI IO BapHaHTaM
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOM Pemenue TMIOBBIX 33aHU KOHTPOJIHHON PabOTHI C

paboThI, KOPPEKIUS OMIHOOK

HCJIBKO ITPOBECPKHU U pa6OTH Hazg omoKamMu Y A0CKH
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Ponp xumun B o0ecrieueHun
YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA.

94 1 Kpatkue cooOmienus yqammxcsi, 00CyxIeHne
[Tonsatue o HayYHBIX METOJAX
HCCIIEIOBAHUS BEIIECTB
Hayunble npuHIUIIBI OpraHUu3aliu

95 XUMHUYECKOTO IPOU3BOJCTBA. 1 Texymmii ycTHBI KOHTPOJIB B (hopmaTe 00CyxaeHUI
[TpombltieHHBIE CTIOCOOBI TTOTYIECHHS BUJICO3KCIIEPUMEHTOB
BaKHEHUINX BEIIECTB

96 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAFOIIEH 1 Texymuit ycTHBIN KOHTPOJIb B hopmate "Bompoc-
Cpellbl U €TO MOCIEACTBUS OTBET" M0 X0y ypoOKa
XHMHUS U 30pOBbE YEIOBEKA.

97 1 Kpatkue coobmenus yqammxcs, 00Cy aeHIe
JlexapcTBEHHBIE CpEACTBA

98 Xumus numm. Pone xumun B 1 PaGora B rpynnax. YcTHble OTBETHI FPYIIIL,
o0ecrieueHny MAIEBON 0€30ITaCHOCTH 00CyXIeCHNE

99 Kocwerieckue u napromeprsie 1 Hoxnan yqamerocs. Ero obcyxnenne
cpenctsa. beitoBas xumus
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEIIbHBIE M KOHCTPYKIIMOHHBIC 1 Kpatkue coobmenus nap yuanuxcs. O0cyxaeHue
MaTepuabl
XUMHUS B CEIBCKOM XO35IHCTBE.

101 Oprannueckre 1 MUHEPAJIbHbIE 1 Kpatkue coobuienus nap ygamuxcs. O0cyxaeHue
ynoopeHus

102 CucremaTu3anus 1 0000IIeHne 3HaHUN 1 Pemenue TunoBeix 3aganuii B popmare EI'D Ha
o TeMe MeCTax ¢ OOCYXJACHUEM U MTPOBEPKOIL.

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Xumus, 10 xnace/ Epemun B.B., Ky3spmenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlynun B.B.; non penakuueit Jlynuna B.B., O6miecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY»; AxkuuonepHoe ob6mecTBo «M3marenbcTBo
«IIpocsemenue»

* Xumus, 11 kmace/ Epemun B.B., Kyzsmenko H.E., IpoznoB A.A., Jlynun
B.B.; mnon penaknueit Jlynuna B.B., OOmecTtBo ¢ OrpaHu4eHHOU
OTBETCTBEHHOCThIO «J[PODAY»; AxkmuonepHoe o6mectBo «M3marenbcTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

1. Kypun A.A. COopuuk 3agau no xumuu. Pemenus u anammu3z - M.:

AKBapuyw, 1997.
2. Jlunua P.A. CnopaBouyHMK IO OOIIEH W HEOPraHWMYEeCKON XHUMHUHU. --
M.:ITpocBemienue: Vueob. JINT., 1997.
3. Kypmamea K.K. Xumus B Tabnumax u cxemax. YueOHO-00pa3oBaTeabHasI
cepusl. - M.: Juct Hero, 2002
4. O. C. Tabpuensa Xumwus. 11 xmacc. Meroauueckoe mocodue -
M.:«Ipoday, 2005 T.

5. BonoBuk B.b., Kpyrenkas E.JI. Opranuueckas XuMus: BOIPOCHI,
ynpaxkeHusi, 3aaauu, Tecthl. [locodue mis crapmeknaccaukos. CI16.: CMUO

Ipecc, 2015. 240 C.
6. Hudanteer D.E. [IBetkoB JI.A. Xumus 10-11. Oprannueckas xumus. M.:
[Ipocsemienue, 2000

7. HoBommuckuit U.U., HoBommuckas H.C. Xumus: yaeOnux ana 10 (11)
Kiacca o0meo0pa3oBaTeIbHBIX OpraHU3alMid. YTIIyOJIEHHBI YpOBEHb. M.:
000 «Pycckoe CJIOBO — YYEOHUK, 2018. 440 c.
8. Perrerurop mo xumun/ moxa.pen. Eroposa A.C. PocroB H//]: ®enukc, 2018.
762 C.
9. Cepanosa H. /1., Kapramos C.H., Pagyruna O.I"., KounueBa A.Il. Xumus:
CIIPaBOYHUK JUIsl IIKOJBHUKOB M MOCTyHawimux B By3bl. Kypc moArotoBku k
I'MA (OI'D u I'BD), EI'D 1 n10n0AHUTENBHBIM BCTYNUTEIbHBIM UCTIBITAHUSM B
BY3BbL. M.: ACT-ITPECC IKOJIA, 2019. 576 C.
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10. IiBetkoB JI.A. Opranuveckass XuMus: y4eOHUK s ydamumxcs 10-11
KJIaccoB 0011e00pa3oBarenbHbIX yueOHbIX opranuzamnuii. M.: BJIAZIOC, 2017.
271.

11. Apremenko A.W. VYIuUBUTENBHBII MHpP OpPraHUYECKOW XuMuUU M.:
«dpoday, 2004 rox
12. Xomuenko I'.II. Xomuenko W.I'. COopHuK 3agady 1O XUMHHU IS
IIOCTYIAIOLINAX B BY3BI. M.:«HoBas BOJIHA», 2001 roj.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

CrpaBounuk no xumuu http://www.alhimik.ru

Kypuan "Xumus u sxusnp" http://www.hij.ru/

Poccuiickas anektponHas mkosa https://fg.resh.edu.ru

[Topran LECTANhttps://lecta.rosuchebnik.ru

Kypnan "Xumuku u xumus " http://chemistry-chemists.com/index.html
JIuteparypa mo xumuu http://c-books.narod.ru

DneKTpoHHass OMOIMOTEeKa 0 OPraHUIECKOW XUMUH
http://www.chem.msu.ru/rus/elibrary/edu_organic.html

CraThy 0 XUMHUYECKUX JIEMEHTaX ¢ dKcriepuMerTamMmu WwWw.periodictable.ru
Kypnain "IlepBoe centsops" ttp://1september.ru

Buneoypoku o xumun, 7-11 ki http://mriya-urok.com/categories/himiya
CrmpaBounuk Acetylacetyl.ru

OCHOBBI XUMUH, HHTEPHET-y4eOHUK http://www.hemi.nsu.ru

Enunas komeknus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB

http://files.school-collection.edu
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Perry EI'D https://chem-ege.sdamgia.ru

CHEMEGENhttps://chemege.ru
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