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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTenbHON IPOTrpaMMBbl CpEeIHETO o011ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOUIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIJyOJEHHOIO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAMUMYIO s
ajanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B mnporpaMmme mno XuMuM HazHayeHUE MpeaMera «XUMUS» MOJIydaeT
noJpoOHYI0 ~ MHTEPIIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATaIOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IICJICH, COACPIKaHMS,
pe3yNbTaToOB O0y4YeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecreunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJX, COAEpXkKaHUHM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIMTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MpOQus;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
olpejiesieHUe: MPUHIMUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIBLHOCTH
M3y4eHus y4eOHOro MaTepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 00Opa3oBaTEeNbHBIX JOCTHKEHHM OOYy4alolIuxcs B
pamMKax HWTOTOBOM arrectal B (opMe €IUHOI0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJist yriayOnIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX mpoduieh, mnpeaycMaTpuBaeT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIJjaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOM XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMU
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeaMETa.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIONIEH COJEp:KaHUsS y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBHM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOro U yriayOoNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OO0yUEHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(eCcCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wu3yueHHe MpeaMeTa «XUMH» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYAIONIUXCs, BHIOPABIIMX OMPENCIEHHBIA TPOodhUIh
oOydYeHwsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHPyEeMBIM pE3yiIbTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMbl CpeAHEro o0Iero oO0pa3oBaHMS
uU3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuyueckas xumusi». [lpu onpeaeneHuu Moaxo10B K 0T00Py ¥ CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHs» COCTaBIsI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUU, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cuctema
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOnEHHOM YpOBHE H3ydeHHs TMpeaMmeTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOCHHHM aToMa. XMUMHUYECKas CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB U PACTBOPOB BEIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpXKAHUE KypCOB XUMHH
yrayOn€HHOTO YPOBHS HU3YUEHHUS I KIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [OMOJHEHWHA K OOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UIECKOTO mpoduis O0bInoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHH U B (PU3HKE: aTOMHO-
MOJIEKYJsIpHas Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyaeT UMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JHUOUAbL, OEJIKHU, YIIeBOJbl, HYKIECHUHOBBHIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Marematuka |
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHONW 3HAYUMOCTH SBIJISETCS (POPMHUpPOBAHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHMe mNpeACTABICHUN: O MaTepUATBHOM €JAMHCTBE MUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
AKOJIOTUYECKOM, YHEPreTUIECKON W MHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
0o0ecnedyeHny panoHaIbHOIO MPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3JJ0POBBIO U MPUPOTHON Cpeie;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHsS XMUMHUYECKUX PEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMaX, 00 00Iux
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHWMHUYECKUX 3HAHUM ISl OOBSICHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XHUMHH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBJICHUM, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUsI MpOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIW3a U OICHKH C ITO3UIIMH PKOJOTHYECKON 0€30MaCHOCTH MOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAHHEM U  TepepadoTKOM
BCIILICCTB;

yrayoOJieHHue  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IMO3HaHWUS,
HEOOXOAUMBIX JUISl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHYECKUX SBJIEHHH, HMMEIOINIUX MECTO B
MIPUPOJIE, B MPAKTUYECKOMN JIESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B miane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro oOmiero o0pa3oBaHUs NMPU H3YUCHHUH
npeamera  «XuMHs» Ha  yriyOJn€HHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKUe LEIH U 33aJ1a4l, KaK:

BOCIIUTaHUE YOEKIEHHOCTHU B TO3HABAEMOCTH SIBIICHUW MPUPOIBI,
yBaXEHUS] K TIpollecCy TBOpPYECTBA B 0OJIACTH TEOPETHUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M II03HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00II1e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHWE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOJIOIOJIH30BAHUS,
Pa3BHUTHE IKOJIOTHUECKONU KYJIbTYpPbI, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee 4ucI0 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMUU Ha yriayOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoAa. XHMHUYECKasl CBSA3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHasE U TpoiHas cBA3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHuH. MoleKkyaspHble U CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. WM3omepus. Buuabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN d(PHEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobenHoctu U KiIaccu(UKalysg OpraHuyecKux peakuuid. OKUCIUTETBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKHUX BEIIECTB IPU HAarpeBaHUHU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp-
rudpuan3anus aTOMHBIX OpOWTasiel yriepona, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, TUKIN3ALUY, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKInil paJruKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (LUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LMKJIONEHTaH, LMKJIOTeKCaH) LHUKIOAIKaHOB. CrocoObl MOJy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuil psii ajkeHoB, 0o601ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBmio MapKoBHUKOBRA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONPSDKEHHBIX  JIUCHOB, 1,2- u 1,4-npucoenunenue. Ilonumepusamus
conpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anys aTOMHBIX opOuTaniel yriepona. PuU3NyYecKue CBOWMCTBA AJIKHWHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPU3ALNY, OKUCIEHUS. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiny Ha TPOHYIO CBsA3b. CIocOObI MOIydeHUs
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoJopoAbl (apeHbl). ['OMONOrMYecKuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUSI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM pPaJuKale, pPEeaKUUd NPUCOCAMHEHUS, OKUCJIEHHUE TOMOJIOrOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOW, aMWHO- W HHUTPOTPYIIIBI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxiacHue.
KameHnHnbiii yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeQTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEUHEHUAX. Hcnonp3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJAOPOJOB Pa3IMUHBIX KJIacCOB (0OeciBeurBaHUE OPOMHOW WIH
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHHE €r0 CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenbHble ogHOaTOMHBIE COUpPTHl. CTpoeHUE MOJIeKysn (Ha HpUMEpE
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U  kiaccudukamus. Dusnueckre CBOWCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOaHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUW 3aMEIICHMS, JETrUJpaTalid, OKHUCIIEHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUsS M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (HU3UYECKUX H
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUIEHIVIMKONb W TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHHS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAayeCTBEHHAs peakius Ha MHOrOaTOMHbIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMCHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sizipa. Pusnueckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpymnmbl. ['OMojoruyeckue psabl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnioco0bI ONTy4eHUsI ¥ IPUMEHEHHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JUHONIeH08as KUCIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
1IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA )KUPOB: THAPOIIN3 B
KHUCIION M 1IesI0uHON cpene. OcOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIIUX OCTATKH
HEIpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U Tonucaxapuabsl). MoHOcaxapunbl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3rueckre CBONCTBA M HaXOXJeHHE B Mpupojae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U AJIbACTUIHON
IpynI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenue. [IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuupl: caxaposa, MajibTO3a U
nmakTo3a. BocctaHaBnuBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lomucaxapuasl: kpaxmail,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYJd Kpaxmania, T[JIMKOreHa H
HEJUTI0NIO3bl.  DPU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmaja: TMApPOJIN3, KAYECTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB eitoo3bl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETAaTHBIN HIETK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJIEHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKaJIEHHOM MEIHOM INPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kaius (BO3MOXXHO HCIIOIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaoMm menu(Il), BzaumoneiicTBue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHUpThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukaiuss aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas dopmysia, U30MEepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICCTBUE MEPBUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib AaMHUHOB apoMarudeckoro psga. CrpoeHue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKkyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TNpUMeHeHue anudaruyeckux amMuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOCH30IIA.

AmMuHokucnoTel. Homenknarypa u nuzomepusi. OTaenbHbIe IPEACTABUTENN O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpPraHMYECKHUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss W TpeTUYHAs
CTpYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THUAPOJH3, ACHATYpaLUs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX IPEBPAILLCHUI:
pacTBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HarpeBaHUU, LBETHbHIC
peakiuu Ha O€JKW, pEeIIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A3zoTtconepxamue OpraHuYeCcKue COEMHEHUSD) 51 «Pacnio3zHaBaHue
OPraHUYECKUX COCTMHEHU .

BoicokOMOJIEKYJIAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y THin3anus 1 nepepadboTka miacThka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a7ad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JIOJM BBIXOJAA MPOAYKTa PEaKUUU OT TEOPETHUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: kimetka, opraHusM, JKOCHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOdHBIA THUIl MHUTAHUS, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukaiums XuMUIECKUX FIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. Bopopoanas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJleHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasl JOJIsI BEIIECTBA B pacTBOPE, MOJISIpHAs KOHIEHTpauus. HacwllieHHble u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX peakUuid B HEOPraHUYECKON U OpraHUYeCcKOu
XUMHM. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
menounas. Bogopoaueiii nokaszatens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. IIpoliecchl OKHCIEHUS W BOCCTaHOBJICHMUSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl M3YUYCHHS BEIIECTB M WX MPEeBpaIlCHMUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJENIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, U3YYCHUE BIUAHUA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MpUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYCCKHE CBOMCTBA: PEaKIUU C
METAJUIAMM W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnuBHBIE JIIEMEHTHL.

lamorensl. Haxoknenne B MpUpojeE, CMOCOOBI MONMy4YeHHS, (U3NUECKUE U
XUMHWYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeime KUCI0pOACOASpKAIINE
COCIMHEHHUS TaJoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI TMOTYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). Cepnucrtass u cepHasi KUCIOTBI U uX coyidi. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PU3HYECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [IpuMeHeHue azora
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToONydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuit. docdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWe B OpUpOJE. AJUIOTPONHBIE  MOAUGDUKAIWU.
dusnyeckne W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcua yrimepona(IV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuus. Dymnepensl, rpadeH, yriepoJHble
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUMH.

Kpemunii. Haxoxxnenue B mpupojne, crnocoObl MOJydeHUs, (PU3NYECKHe |
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHEBasi KUCIOTa, CUIIMKATHI.
[IpuMeneHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHE METalsIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUN Psif HanpspkeHuid MeTtawioB. OOmmue  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, IAPOMETAILTYPIusl,
anexkrpometamnyprusi. Ilonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOppO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepuonnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KaJlblUW: TONy4YeHHe, (U3UYECKUue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IPOCThIX BEIIECTB W HX COCAUHECHUMU.
XKeécTKoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AM(pOTepHbIE CBOWCTBA OKCHJA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMATHI, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyyeHrne u npuMeHEeHUe Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss mapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Keie3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenquHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTMHECHUMN.

[Muuk: mnomydeHue, (PU3MYECKHE UM XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, xene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuibl M CIUIaBbl», B3aWMMOJCHCTBUE
MIEJIOYHBIX U MIEJTOYHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKEJie3a C pacTBOPAaMU KHUCIOT H
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJJIOB, B3aMMOJECUCTBUE THUIPOKCUIOB AIOMHHUSA W ILUHKA C
pacTBOpamMu KHCJIOT M ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U dochop U UX COCTUHEHUY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOJITPYIII.

XUMHSA U KU3Hb.

Ponp xumMun B o0ecrieueHn yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS UM METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHu3aluy XUMUYECKOTO TPOU3BOACTBA. [IpoMbIlIIeHHbIE
crocoObl MOYYEHHUs Ba)KHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B 00ecrieYeHIH SHEPTETUYECKOM 0€301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojgb XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBo 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHu4ecKue U MUHEpaIbHbIE YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKlMM BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MpPUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peakuuu, €eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoBOM JoJie pacTBOPEHHOTO BEIECTBA, MACCOBOM JOJIU M MOJIAPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pEaKIUuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHudeckoil xumuu B 11 Kilacce ocymiecTBiIsieTcsl Yepe3 UCIHOJIb30BaHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJINU3, CUHTE3, KiaccuUKaIus, NepuoIUIHOCTh, HAOII0IeHNE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

®usnka: MaTepus, MUKPOMHUP, MaKpOMHUpP, aTOM, DIIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WACANbHBIM Ta3,
¢du3nyuecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kineTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK IHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pPECYPCBIL.

TexHoNmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapMmalieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHETrO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
0o0yJarolmUMHCST POCCUMCKON TIpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEIEIICHUI0; HAIMYME MOTUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3zoBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTBITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIHLHOCTH
oOydarmuxcs B MpoLiecce peajan3aluyd o0pa3oBaTeIbHON NeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAYKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3a7[a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B 0OJACTH TEOPUHM M MPAKTHYECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAONMIOJEHUHN, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIONIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBS3aHHBIC C XUMUYCCKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NMOHMMAaHUS IIEHHOCTEH 370pOoBOTO UM Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUI0 Mpodeccuil pa3IudHoro poja, B TOM
Y1Clie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yYBOXKECHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPaeKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccmr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB H
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH I1€JIECOO00PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIe;

MOHUMAaHUST TJIIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JEUCTBHUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeSATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peAcTaBiIeHUs 00 OKPYKAroIeM MHUpPE KaK O €JIWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIN3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTEPUATBHON KyJIbTYpbl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUN YCTEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IOHMMaHUs CYHIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOIAIINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKOM 1€ TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWI [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NeATEebHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 0opa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHbBl MHUpa M CHEHU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIe0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIpYTHUE);

yYHHUBEpCaIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YeOHBIC
JNEUCTBHUS B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJbHbIe YUeOHbIe 1eiiCTBUA

1) 6a30Bble JJOrHYecKHe JedCTBUS:

CaMOCTOATENIbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTB PE3YJIbTAThl IESITENBHOCTH C TOCTABIEHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBJICHU;

BHIOMpATh OCHOBaHUS W KPUTEPUU [JIs KJIacCHU(PUKAIMK BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MPUYMHHO-CICICTBEHHbIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUSI — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHUE XUMHUYECKOMN



peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XMUMHUYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHHUS U TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000I1IeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIICAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PCIICHHUS TMPAaKTHYECKUX 3a7a4, NPUMEHEHUIO pa3IUYHBIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh ed JIOCTOBEPHOCTD u
HEMIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WHPOpMAIME: TPUMEHATh MEXIpeaIMeTHble ((du3ndeckue u
MaTeMaTUYeCKre) 3HAKU M CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK/1a€MOM TEMBI B XOJ€ AHAJIOTa U/ UITU
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMMU IPU BBINOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJJIaraéMblii  aNroOpuT™M JEHCTBUNA TIpHU
BBIMIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI 10 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU U MPEOoOpPa30BAHUIO 3HAHUMN, BUIBI JCSATCIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, IHEPreTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieyeHuu PalMOHAIIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEeKa, a TakKKe OJKOJIOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEJIE;

BJIAJEHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIINe NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpuAu3alus AaTOMHBIX OpOWTanei, HMOH, MoJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHBIEC), HM30MepUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCIIOPOJI- U a30TCOJEPIKAIE OPraHUYECKHE COEAUHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHMUS, JEKalIUe B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlUHi, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dexTrl, opuentanTsl 1 u Il pona);
(dakToNOrNYeCKne CBEJICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHA,
YCTaHABIMBATh UX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BAaTh XMUMHUYECKYI) CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUS XWMHUYECKUX PEAKIMM U PACKPBIBATh UX CYLUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEAaKUUMKA  IOCPEACTBOM  COCTAaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuUTH TPUBHAIBHBIE HAa3BaHUS JJISI OTIACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHWH, MajabTo3a, (PpyKTO3a, aHWIWH, JUBUHWI, W3O0MPEH, XJOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSATH TMIOJOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bBytinepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMHM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3MYecKkue MU XMMHYECKHE CBOWCTBA THUIMYHBIX TPEJCTaBUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
AQJKUHOB, AapPOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMNA C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HAa KOHKPETHBIX IpPUMEpPaX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KpaTHOCTH U TUIIA KOBAJEHTHOM CBS3M (G- U M-CBSA3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
CeIpbsi (HehThb, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI ero mepepabOTKu U
MPaKTHIECKOES TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAaHWHW O €CTECTBEHHO-HAYYHBIX
MeToJaxX IMO3HAHUS — HAOJFOACHUN, U3MEPCHUH, MOJICIUPOBAHNUN, YKCIICPHUMEHTE
(peanibHOM U MBICJICHHOM) U YMEHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHUS MIPUMEHSATH OCHOBHBIC omnepanuu
MBICIIUTEIIPHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTHh YMEHHI: BBISIBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IMOCHEJACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSATEJIHPHO IUIAHUPOBATH M TIPOBOJIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJy4YEeHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTAIbHBIX
3aj1a4 110 PACIO3HABAHHWIO OPTraHUYECKUX BEIIECTB) C COOJIIOACHUEM IPaBUII
0e30macHOro OOpaIlleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUia 3KOJOTHYCCKH 1EeIIeCO00Pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazatens [1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIATh IICJIICHANIPABICHHBI TOMCK
XUMHUYECKOW MH(GOPMAIIMK B Pa3IMYHBIX UCTOYHMKAX (HaydHas M y4eOHO-HayJIHAs
JUTEpaTypa, CpeACTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(MOpMAIMIO, MepepadaThiBaTh €€ M UCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3a1adeH.



11 KJIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pOoJiM B OOECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi PEHIE€TKa, XUMHUYECKasl peakiusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKOM AUCCOUMAIMU, TEPUOAUYECKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBpAILCHUSI SHEPTUM NMPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3BIK
XUMHUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE TOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M IUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacCHOM
HCTOJIb30BAaHUY BaKHEUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeIBHOCTA  4YeJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKUE PEAKIINU IO PA3JIMYHBIM MPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHYECKHX DJIEMEHTOB II€PBOrO—YETBEPTOTrO IIEPUOIOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
COeMHEHUM 1o nepuojgam wu rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(OpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TUIPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(baKkTOpOB, a TAKXKE XapaKTep CMEUIEHUS] XUMUYECKOT 0 PABHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX ITPOU3BOJICTB; IIEJIECOO00PA3ZHOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIEPUMEHT (peabHbII U MBICIICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALIUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KHUCJIOT U IIEJIOYER C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMK; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUH, €CIU OJHO M3 MCXOIHBIX BEIIECTB AAHO B BUJIE pPacTBOpa C
OmpeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BBIXOJA NPOJAYKTa pPeakluu; OOBEMHBIX OTHOIICHHI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TMOMOINbID HWHIWKATOPOB, HM3YyUYCHHE BIUSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OO0paIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyTUpOBaTH I€db HCCJICAOBAHUS, TPEICTABIATH B
paznuuHoOi (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyIOBaHUEM, OOpalleHuss C BeleCTBaMHU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadbaThiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4ueOHOM 3a7adeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TeopeTuueckue 0CHOBBI OPraHNYEeCKO XMMUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHS OPTaHUYECKUX coeqnHeHuN A. M. 8 https://myschool.edu.ru/
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
[IpenenbHbIe YrIeBOOPOALI — AJKAHBI,
2.1 pedl . HOPOA 5 https://myschool.edu.ru/
LUKJIOATKAHBI
29 HenpenenbHble yrieBo10pOabl: AIKEHBI, 14 1
' AJIKaJUEHBbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
[IpupoiHbIE UICTOYHUKH YTIIEBOIOPOIOB U UX
2.4 PHpot 4 HOPOA 4 https://myschool.edu.ru/
nepepaboTka
2.5 l"asioreHnpou3BoAHbBIE YTIEBOJOPOIOB 4 1
Wroro no pazgeny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIUHEHNs
3.1 Cruptsl. DeHon 11 1
39 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U )1 1
' keToHbl. KapO6oHOBBIEe KUCHOTHL. CIOXKHBIE




a¢upsl. XKups

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://myschool.edu.ru/
Hroro no pazneny 12
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6 https://myschool.edu.ru/
Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramnsl 31 1 3
2.2 Meranbl 23 1 2
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9 hitps://myschool.edu.ru/
KU3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
o0pa3oBaTejibHbIE

n/n Bcero
padoTsbI padoTsbI
pecypchl

[Ipeamer u 3HaueHNE OPraHUYECKON XUMUH,
1 Mpe/ICTaBIeHNE O MHOI000pa3uu 1 https://myschool.edu.ru/
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
2 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS). 1
BajieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHEHUIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bunel uzomepun: cTpykrypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP PEKTHI 1 https://myschool.edu.ru/

B MOJICKYJIaX OPIraHUYCCKUX COC,I[I/IHGHI/Iﬁ

[IpencraBnenue o Kiaccuukanuu u
6 cucremaruyeckas Homenkiatypa (IUPAC) 1
OpPraHUYECKUX BEUIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU

8 CucreMaruzanys 1 00001IeHYE 3HAHU IO 1




TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC AJIKAaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUE

13

Pemenue pacuéTHbIX 3a71a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTaB.
CucreMaruzanys 1 00001IeHrEe 3HAHUI 10
TeEMeE

14

AJIKEHBI: TOMOJIOTHUECKHH psJl, oO1as
dhopmysa, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CrpykTypHas U LIMC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MOJIY4YCHUS U IPUMCHCHUC aJIKCHOB

17

IIpaktuyeckas padora Ne 1 o reme




"[lonydeHue sTUIIEHA U U3yYEHHUE €T
CBOMCTB"

Pemienne pacu€THbIX 3aa4 Ha ONpPE/IEICHUE

18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA
AJKaIMeHbl: CONPsHKEHHBIC, U30JUPOBAHHBIE,

19 KyMynupoBaHHbie. OCOOCHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTUEHOB

21 CriocoOblI nosTyueHus: U IpUMeHEeHue
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTUYECKHUH PsAJI, 00IIas

” (dbopmyIa, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3uvecKue CBOMCTBA

23 XHUMHYECKUE CBOMCTBA aJIKHHOB

24 KayecTBeHHBIE peakiiMy Ha TPOMHYIO CBS3b

)5 CriocoObl MoTyueHus: U IpUMEHEHUe
QJIIKMHOB

26 Pemenue 3agau: pacy€Tsl O ypaBHEHUIO
XMUMHYECKON pPeaKIuu

7 CucremaTu3anus 1 0000I1IeHHe 3HAHUN IO
TeMe
ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast

)3 dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30I1a U ToJIyou1a, UX GU3NYecKue




CBOICTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMenIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MIPUCOEANHEHUS, OKUCIICHHE TOMOJIOTOB
OeHzoua
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemenne pacuéTHbIX 3a7a4 Ha ONpeIeTICHUE
32 MOJIEKYJISIPHOM (POpMYIIbl OPraHU4ECKOTO https://myschool.edu.ru/
BEIECTBA
33 CriocoObl MosTydeHus: U IpUMEHEHUE apeHOB
34 ['eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMHU
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
35 peaknmii. Cucremaruzaius u 00001eHne
3HaHUU IO TeMeE
36 [Ipuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI
17 KaMeHHBIi yroyibs 1 IpOayKThl €ro
nepepaboTKu
18 Hedtb 1 ciocoOwI €€ mepepaboTKu.
[IpumeHenue nNpoIyKToOB nepepadoTku HedhTr
I'enetnueckas CBS3b MEXKIY PA3TUYHBIMU
39 https://myschool.edu.ru/
KJIacCaMH YTIIeBOJOPOJIOB
["anmorenonpon3BoAHbBIE YTIIEBOJOPOIOB:
40 3IIEKTPOHHOE CTPOCHUE; PEAKIINHU 3aMEILECHUS
rajoreHa
41 Jlericraue menoyei Ha https://myschool.edu.ru/

TaJIOrCHIIPOU3BOAHBIC. BiauMoneiictBue




JUrajJJorcHaJiKkaHoB ¢ MaroHu€M 1M IIMHKOM

CucreMmaruzanuys u 00001IeHYE 3HAHUM IO

42 pazneny "YrieBoaopoasr"

13 KonTtposnsHas paboTa o teme
"VYrneBoaopo st
[IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psl, oOmias hopmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPH,
HOMEHKJIaTypa, Kiiaccuukanus, Gu3ndeckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46 CriocoObl MostydeHus: u IpUMeHEeHne
OJIHOATOMHBIX CITUPTOB
IIpocTslie 3¢pupbl: HOMEHKIIATYpa U

47 n30Mepusi, 0COOCHHOCTH (PU3UIECKUX U
XMMHYECKHUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI: STUJIEHIJIUKOJIb U

48 TJIMIEPHH, UX QU3MUECKHE U XUMUUYECKHE
CBOMCTBA

49 CrniocoObl nosTyyeHHs 1 IpUMEHEHNE
MHOTOATOMHBIX CIIUPTOB

50 @DeHoJI: CTPOEHUE MOJIEKYJIbL, (PU3HYECKHE
cBoiicTBa. TOKCMUHOCTH (peHOoIa

51 XuMHnueckue cBoMCTBa (heHona

52 Crnioco6bl nostyyeHust ¥ npuMeHeHne peHona

53 IIpakTtuyeckas padora Ne 2. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TCMC




"Criupthl 1 peHob"

54

CucreMmaruzanuys u 00001IeHYE 3HAHUM IO
TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBACTU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIMH TIPUCOCTUHEHUS

57

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBECHHbBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CriocoOpI MOTy4YeHUs abJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIpE/IeNIbHBIE KapOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIOT

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KUCTOThl. MHOTOOOpa3ue kapOoHOBBIX
KHCITIOT

63

OCOoOGeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucaoT. [IpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT

64

Ilonstue o IMPOU3BOAHBIX Kap6OHOBBIX

https://myschool.edu.ru/




KHUCJIIOT

65

CrniocoObl mosryyeHus U NpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CnosxHbie 3(UPBI: TOMOJIOTHYECKUN PSIJI,
obmas hopmysa, ©30MEpHUsT 1 HOMEHKIIATypa

67

duznueckue 1 XUMHUYECKUE CBOUCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a/1a4: 10 YpaBHEHHIO
XUMHUUYECKOMN PEaKIu, Ha ONIPEACIICHUE
MOJIEKYIIIPHON (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA

https://myschool.edu.ru/

69

[IpakTueckas padota Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"Kap6oHnoBsie kuciaotel. CroxxHbIe d3GUpH"

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHI3)

71

OcoOEHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX
OCTaTKH HENPEACIbHBIX JKHPHBIX KHCIIOT.
2Kupsl B npupoe

72

MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCTIOT, UX Motouiee neiicteue. [lonstue o
CUHTeTHYecKuX Moromux cpeactax (CMC)

73

I'eneTnyeckas cBs3b YrJI€eBOAOPOAOB U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

https://myschool.edu.ru/

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKUX
peakuun

75

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 110




TEMC

76

OO01mas XxapakTepucTUKa YrieBOJI0B U
KJIacCH(UKaIKsl YIIIeBOI0B (MOHO-, TH- U
MIOJIMCAXapH/Ibl)

77

MoHocaxapuabl: pU3HUECKUe CBOMCTBA U
HAaxO’KJICHUE B IIPUPOJIE

78

[IpumeHeHue rioKo3bl, €€ 3HaUeHHE B
KU3ZHEJEATENIbHOCTH OpraHu3Ma

79

Jlucaxapuipl: caxapo3a, MaJbpTO3a U JIAKTO3a.
HaxosxeHne B npupoie 1 IpUMEHEHNe
JUCAaXapuIoB

80

[Tonucaxapuapl: CTpOEHUE MaKPOMOJIEKYII,
(uznyeckrue 1 XuMHUYeCKHe CBONCTBA,
MIPUMEHEHHE

81

ITousatue 06 HNCKYCCTBCHHEBIX BOJIOKHAX

82

Pemenue pacuyeTHbIX 3a71a9 Ha ONPEICICHHE
JIOJT BBIX0JIa TIPOYKTA PEAKIIHH OT
TEOPETUYCCKH BO3MOMKHOTO

83

CucreMaruzanys 1 00001IeHrE 3HAHUI 10
pasneny

84

KonTtponpHas paboTa o Teme
"Kucnopoaconepxaiiye opraHu4ecKue
coequueHus"

85

AMUHBIL: KIaccH(UKaIHs, CTPOSHHE
MOJIEKyYJI, o0mas popmyia, U30Mepus,
HOMEHKJIaTypa 1 (pU3HuecKue cBOiCTBa

86

XHMHYECKHE CBOMCTBA aJII/I(I)aTI/I‘{eCKI/IX
AMHWHOB




87

AHWIUH: CTpOEHHE aHWJIMHA, 0COOCHHOCTH
XMMHMUYECKHUX CBOMCTB aHUIMHA

88

CriocoOBl MMoJTydeHus U IPUMEHEHUE
amn(paTUIeCKuX aMHHOB

&9

AMUHOKHUCIIOTBI: HOMEHKJIAaTypa U U30Mepus,
¢usnueckue cporictBa. OTAETHHBIE
MPEACTABUTENM (.-AMUHOKHUCIIOT

90

XUMHYeCKHe CBOMCTBA aMHUHOKHCIIOT, X
OMOJIOrHMYECKOE 3HAYCHHNE aMUHOKUCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUIOB

91

benku kak npupoHbIe TOJTUMEDSI;
CTPYKTYpPHBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A30TcoaepKanye reTepoKINIecKue
coenuHeHus. HyKIIenHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHUYECKAs POITh

94

[IpakTuueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"A3zoTcoaepxaniue OpraHun4ecKue
coequueHus"

95

[IpakTuueckas pabota Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 3a1a4 110 TEME
"Pacnio3HaBaHue OpraHMYECKUX COCTUHECHUI"

96

KonTposnpHas paboTa o teme
"A30TcoepKalue OPraHnYECKUe
coenuHeHus"

97

OCHOBHbBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U




MCTOJbI UX CUHTC3a —IIOJIMMEpHU3alna U
IIOJIMKOHACHCAIIUA

98

[Tnactmaccel. Ytuiuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsbl: HaTypaJlbHbII CUHTETUYECKUE
Kayuyyku. Pe3una

https://myschool.edu.ru/

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonmmepsl cnenuaibHOTO
HAa3HAYCHUS

https://myschool.edu.ru/

101

[IpakTueckas pabota Ne 6. Pemenue
BKCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCME
"Pacrio3zHaBaHue I1acTMacc 1 BOJIOKOH"

102

O060011eH1Ee U CUCTeMATH3alUs U3YYEHHOTO
Marepuana no teme ""BbhICOKOMOJIEKYIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

https://myschool.edu.ru/

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXIAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(UTYpALIUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3akoH u [lepuoandeckas
CHCTeMa XMMHYeCKHuX dneMeHToB 1. 1.
MeneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUSI aTOMOB

3aKOHOMepHOCTI/I M3MCEHEHMS CBOMCTB
XUMHWYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_IGHI/IC 3HAHMUH 1O




TEMC

10

Buael xuMmudeckoit cBa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonoponas cBsa3b. MexMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJsIeKynsipHOTO 1
HEMOJIEKYIISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CHCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAX

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObl BbIpasKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 paCTBOPEHHOTO BelecTra',
"MoJIsipHasi KOHIIEHTpanus"

https://myschool.edu.ru/

18

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 1O
TEMC




20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menpneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://myschool.edu.ru/

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
KaTtanu3 u xkaraimnzatopsl

https://myschool.edu.ru/

25

I'omoreHnnsIe n IreTCPOrcHHbIC pCaKIn

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusnue

pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

[Ipaktuueckas paborta Ne 2 o teme "Bnusiaue

pa3nuYHbIX (DaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"

29

QHCKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHbIC

U cita0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bosopoansiii nokasarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B hitps://myschool.eduru/
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIUi B pacTBOpax
AIEKTPOJIUTOB"

1 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Baxuelinre OKACIUTENN U BOCCTAHOBUTEIIH

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB

36 Pemenue 3ana4 pa3auyHbIX TUTIOB

37 Pemenue 3aga4 pa3auyHbIX TUIIOB

18 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUYECKre peakiun"

39 KonTtponbHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS X
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

A1 ANIOTpOmnUs HEMETAUIOB (Ha IpUMepe hitps+/myschool.edu.ru/
KHcIopoa, cepsl, pocdopa u yraepoaa)

4 Bonopona: nonyuenue, puzndeckue u

XUMHUUYECKUE CBOMCTBA. [ napuabl




43

l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUs1, QU3HUECKUE U XUMUICCKHEC
CBOICTBA

44

l'anorenoBoaopoasl. Baxuerimme
KHCIIOPO/ICOAEpIKAILIUE COCIUHEHUS
raJloreHoB

45

JlaGopaTopHbIe U TPOMBIIIICHHBIE CIIOCOOBI
MOJTy4eHus TaioreHoB. [Ipumenenue
rajoreHOB U UX COEAUHEHU

46

[IpakTueckas padota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"T"anorensr"

47

Kucnopon: mabopaTopHbie ¥ IPOMBIIIJIECHHBIE
crocoObl MoJTydeHus, PU3nIecKue u
xuMuueckue cporcta. O30H. [Ipumenenue
KHCIIOpO/1a U 030HA

48

OKcupl ¥ IEPOKCHIBI

49

Pemenne 3aJlav pa3JIN4HbIX THUIIOB

50

Cepa: HaxOXJICHHUE B MPUPOJIC, CITOCOOBI
MoJTy4deHUs1, GU3NIECKUE U XUMUYCCKUE
CBOMCTBaA

51

CepoBosiopo, Cynb(u bl

52

Kucnopoacoaepxaiiue cCOeJUHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHO KHCIOTHI

53

IIpaktuyeckas pabota Ne 5. Pemenue
JKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u
eé coeqnuenusa"

54

A30T: HaxoXk/IeHHE B IPUPOJE, CIIOCOOBI




MOJTy4eHUsl, GU3HUECKUE U XUMUICCKHE
CBOMCTBA. AMMHMAK, HUTPHJIbI

Kucnopocoaepixkaiye coeIMHEHUS a30Ta.

55 . .
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI
[IpumeHneHne a30Ta U €ro COeMHEHUI.

56 https://myschool.edu.ru/
A3oTHBIE y0OpeHus
®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 MoJyuyeHusi, GU3NYECKUEe U XUMUYECKHE
cBoiictBa. ®ochuapl u Gochun

53 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue ocdopa u ero coeAMHEHUH.
dochopubie ynoOpeHus
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhochop u ux coenuHeHU"

VYrnepoa: HaxoJIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKALINH; PUZUIECKHUE U https://myschool.edu.ru/
XMMHYECKHE CBONCTBA, MPUMEHEHHE

& Oxkcun yraepona(Il), okeun yraepona(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJieHUE B IPUPOJE, CIIOCOOBI

64 noJtyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,
CUJIUKAThI

66 [IpuMeHeHre KpEMHHUS U €0 COeJMHEHU.




CTCKHO, €ro MnoJIyudcHue, BUbl CTCKIIA

67

Pemenne 3aaa4 pas3sjiIn4HbIX TUIIOB

68

Cucremarusaius 1 00001IeHrEe 3HAHUHA 110
teme "Hemeramsr"

69

KonTponsHas padora o teme "Hemerasr"

70

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K

71

[Tonoxxenne metaios B [lepuoanueckon
CHUCTEMEC XUMHNYCCKUX DJICMECHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

72

OO6mume ¢puznueckre CBOMCTBA METAIIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy 1 TCXHUKE

73

CmuaBel MetaiioB. Koppo3ust MmeTaioB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DIIEKTPOXUMHUYECKHUIN P HATPSKECHUI
MeTtauioB. OOmMe crocoObl MOTyYeHUs
METaJIOB

76

OO6mras xapakTepucTuka MeTaiioB [A-Tpynms
[Teproanyeckoi CUCTEMbI XUMHUYECKHUX
aneMeHToB. Hatpuit u kanuii: nomy4yeHue,
(bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE MMPOCTHIX BEIIECTB U UX
COEUHEHNN

77

OOast xapakTepucTuka MeTayuioB I1A-
rpynnsl [leproanyeckoin cucteMbl
XMMUYECKUX 3JIEMEHTOB. MarHui u KajlbLUn:
NoJIy4eHue, GU3NIeCcKue U XMMUYECKHe




CBOMCTBA, IPUMEHEHUE MMPOCTHIX BEUIECTB U
UX COEOIUHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMUHUS, THAPOKCOKOMITJIEKCHI ATFOMUHHS,
HX IPUMEHEHUE

81

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

https://myschool.edu.ru/

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Mertauisl IJIaBHBIX ToArpymnmn"”

83

OO6mrast XxapaKTepUCTHKA METAJIJIOB MTOOOYHBIX
noarpymmn (b-rpymm) [Tepuoauaeckoit
CUCTEMbI XUMHUYECKUX FIEMEHTOB

https://myschool.edu.ru/

84

duU3MYeCKre U XMMUYECKUE CBOMCTBA XpoMa U
€ro COeAMHEHUH, NX TPUMEHEHNE

85

Baxwueiiive coeiMHEHUs] Mapraiia.
[TepmaHranat Kaaus, €ro OKUCIUTEIbHBIC
CBOIiCTBa

86

duznyeckre ¥ XMMHYECKUE CBOMCTBA JKee3a
Hu €ro COGHHHCHHﬁ. HOJ'IY‘ICHI/IG H IIPUMCHCHUC
CIIJIaBOB 2K€JIC3a

87

dusnueckue U XMMUYECKHe CBOWCTBA MEIH U
€€ COeJMHEHNI, UX TPUMEHEHNE

88

du3nyeckrue U XMMHUUYECKHE CBOMCTBA [IUHKA U
€ro COGﬂHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJ'ICKCH OUHKa




[Ipaktuyeckas padora Ne 8. Pemenue

89 SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Mertamisl m0OOYHBIX moArpym"”

90 Pemenue 3a1au pa3inyHbIX TUIIOB

01 O0600mIeHne U cUCTeMaTH3aIUs H3Y9eHHOTO
Marepuaia no reme "Metaysr"

92 Kontponbnas padoTa o teme "Metaisr"

03 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponp xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [IoHATHE O HAYYHBIX
METO/1aX HCCIIeI0BaHNUs BELIECTB
HayuHnble npuHIUIBI OpraHu3aiu

95 XMMHMYECKOTO ITPOU3BOJCTBA.
[IpoMmbIlIeHHBIE CIIOCOOBI MOJTYYEHUS
Ba)KHEHIINX BEIIECTB

96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH hitps+/myschool.edu.ru/
CpeIbl U €ro MOCIEACTBUS

97 XUMUS U 300pOBbE YesoBeKa. JIekapcTBeHHbIE
CpencTBa
Xumus nuimy. Poas xumun B obecriedeHuu

98 . https://myschool.edu.ru/
MUILEBOI 6e30MacHOCTH

99 Kocmernueckue u nappromepHble CpeicTBa.
briToBas xumus
XuUMHs B CTPOUTENLCTBE. BaxkHelmue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHbIE
MaTepHabl

101 XUMHS B CENBCKOM X03siiicTBE. Oprannyeckue




Y MUHEpaJIbHbIE YI00peHUS

102 Cucremarusanus u 0000IIeHYE 3HAHUM IO |

TEMEC

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

1. Ta6puensu ,0.C. Xumus. 10 knacc. YrinyoneHHbI ypoBeHb: yueOHuk/O.C.
I"abpuensn, U.I'. Octpoymos, C.}YO. [lonomapes.-M.: JIpoda,2019.

2. I'abpuensn,0.C. Xumus, 1 1kinacc. [IpoduibHblil ypoBeHb: yueo. s
obmeo6pazosar. Yupexaenuit/O.C.I"abpuensn,.I'. JIbicoa.-M.: [Ipoda,2013.
3. I'abpuensn O.C. Oprannyeckas XUMUs: 3a/1a44 U YIIPaXHEHUs: TocoOue s
yuanuxcs 10 k1. o61ieo0pa3zoBaTeNbHBIX YUPEXKIECHUN € yTriIyOIeHHBIM
uzyuenrem xumuu / O.C.I"'abpuensn, C.}O.Ilonomapes, A.A.Kapuosa. — M.:
IIpocsemenue, 2006. — 190 c.

4. Nopoubkud B.H. u ap. Xumusi. 10-11 kmaccel. 3aganusi BHICOKOTO YpOBHS
CJIOHOCTU: Y4EOHO — METOJInYECKOe TTocobue — u3jl. 2-e ucnpas. — PoctoB H//1:
Jleruon, 2016. — 336 ¢. — (EI'D)

5. Jlunun P.A., Maprynuc B.b., [TorannoBa H.H. «Xumus njist IKOJIbHUKOB U
abutypueHToB. XUMHUYECKHe 3aaun ¢ pemeHusMu» M., «[Ipocsemenney» 2004
6. Matepuanst EI'D 2010 — 2023 rona.

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJISA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus MeTtonuueckoe mocodbue —
npoduiIbHBIN ypoBeHBY - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01masi XuMus B TecTax, 3a7a4ax,
ynpaxkaeHusnx.10- 11 kmace» — M.: [poda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc:
KoHnTponbsHbie 1 mpoBepoYHbIe pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I'.OcTtpoymoBa «3agauu 1o XUMUU U
cnocoOwI ux pemeHus» - M.: «Jlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHsbl€ IJIaHbI [0 YU€OHUKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmacey, - M.:
Ok3ameH, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XHUMUYECKHI SKCIIEPUMEHT B 11Kose 11



kiace»; - M.: [Ipoga. — 2019 rog.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» u caiit 1 yunurens «5 uay Ha ypok
XUMU

http://www.chem-astu.ru/chair/study/genchem/index.html;
http://bril2002.narod.ru/chemistry.html
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.narod.ru/inorg/element.html

http://him.1september.ru Equnas komnexuus LIOP: [IpeamerHas komnexkuus
«XuMUs»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcnepuMeHThl: Xumus. Komnekiust Poccuiickoro o61ieo0pa3oBaTeibHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickas onuMnuaga mKoJIbHUKOB IO XUMUU
http://chem.rusolymp.ru Opranndeckast XuMusi: SJIEKTPOHHBIN YUeOHUK TSI
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJIEKTPOHHBINA YUeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS
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