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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma Mo XMMUM HAa YPOBHE CpEIHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PepepaqbHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuUTHS BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO H3Y4YEHHs 3aHUMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanusyemMoe B YCIOBUAX JUDPEepeHIIMPOBAHHOTO,
npouabHOro O0ydYeHHs, MpPU3BaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
IIPOJIOJDKEHUST O0YYEHUsI B OpraHu3aIusx MpodecCHoHaIbHOTO 00pa30oBaHUs, B
KOTOPBIX XUMUS SIBIISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTLIIUH.

B nporpaMmve mno XuMuM Ha3zHayeHUE MmpeaMera «XUMHUS» TOJIydaeT
NoJpoOHYI0 ~ MHTEpIIPETAlMi0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH, COJepKaHus,
pe3ynbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITUN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE MPEICTABICHUS O LENX, COAEpXkKaHUM, OOILIel cTpaTeruu
o0y4yeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
olpejieNieHUe: MPUHIMIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIbHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKH OOpa30BaTEIbHBIX JOCTIXKCHUN OOydYarommuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOIO TOCYIapCTBEHHOTO
HK3aMEHa MO0 XUMHUH.

[Iporpamma a1t yriayOnE€HHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO 1IeJIe U 3a/lay U3y4deHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJbTaTOB OCBOCHUSI OCHOBHOW 0Opa3oBaTesIbHOM
IporpaMMBbl CpeaHEro o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM TPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMPENENsIThCS B COOTBETCTBHHM C HANPABIECHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHITMPOBAaHHOTO O0yYEeHHMS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE VIIyOJIEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHsS B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUINH B By3aX M OpPTaHU3AIUSAX CPETHEr0 MpodecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBsA3M wH3yueHHe MpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIECTBEHHO HA  PACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKU OOYYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsl, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO MOTYyUYCHUS XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMBbl CpPEIHEro O0OIero oO0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKKE€ Ha peIIeHHEe 3ajad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipemMeTa «XuMHUs» Ha ypOBHE YIIyOJEHHOrO M3Y4YEHUs
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsx 06a3oBOro W yriayOJaE€HHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIMHOCTh TMPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs MpeaMera. JTa cUcTeMa
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIMYEHUS O00BEMA 3HAHUM O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUYECKOW KMHETUKU
U TepMoauHamuku. W3yueHue mnepuoamdeckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHud, a TaKkKe ¢ TOYKH 3pEeHHUS MEXaHU3MOB e€ oOpaszoBanusa. M3yuenue
TUTIOB ~ pEakiui  JOomodHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco0oe BHUMaHUE BOMPocaM 00 3JIEKTPOHHBIX dddekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWe WMEET TO, YTO Ha COJEpPKAaHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS I KIIACCOB OMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NSl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWe OyayT MMETh DJIEMEHTHl y4eOHOTO MaTepuaina mo olmei xumuu. [lpu
M3YYCHUHW TIpeJMEeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMMKH, DJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMSI  XMMHUYECKOW  OpraHu3alMd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi H3YYEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHUE TMpeaMeTa «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun ydeOHOro mnpeaMera «XUMHUS» Ha YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJbTYyphl. Penienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUH IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHUU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MNPOTEKAaHUSI XUMHUYECKUX PEAKIHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJICH M MPOOJEeM COBPEMEHHOW XUMUH, I OOBSICHCHHS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBEHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSACHCHHS XHMHYCCKUX SIBJICHUM, HMEIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI  aKTyaJlbHOCTH
mpruoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOIBI,
YBOXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTaHMI0O  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX IIEHHOCTEH;

e Ppa3BUTHE NMO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYCCKHUX
crocoOHocTel oOydarommxcs, (OpPMHUPOBAHHE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHUW W HABBIKOB PAa3yMHOTO TMPHUPOIOTIOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM YKOJIOTHYECKOMN JESITETbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpeaHero obimiero oopazoBanms, coctapiser 136 gacos: B 10 kimacce — 68
yacoB (2 yaca B Hezento), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



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. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JJOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anexTpodue.

Teopust cTpoeHuss opraHuyeckux coeguHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpall€HHAS,
ckenetHas. WM3omepus. Buuabl u30Mepuu: CTpyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbpHo# rpymme. ['omosnorus. 'omonoruyeckue psaasl. CuctemaTudeckas
HOMeHKJaTtypa opranumdyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobeHHocTy U KiIaccuUKAuUsl OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(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, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omwas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonoruyeckuii psii ankeHoB, o6O1ias (opmylia, HOMEHKIIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAMHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpu3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaimus
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj ankuHOB, 00mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XHWMHUYECKHE  CBOMCTBA:  PEAaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUd U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiny Ha TPOHYIO CBsA3b. CIOCOObI MOIydeHUS
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoAopoabl (apeHbl). ['OoMONOrMyYeckuil psii apeHoB,
obmrast opmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XHMMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbLE U
YIJIEBOJOPOJHOM paJuKale, pPEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE aNKUIBHBIX PpaJUKaoB, KapOOKCHUILHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CrnocoObl MOTy4eHUs U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonyTHeie HeQTsAHbIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



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

['eneTnyeckas cBSI3b MEXKY Pa3TUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoud. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHueM M LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpAIllCHUIA:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U rajlOreHIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAYy MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: PEaKIMU 3aMEIICHUS, B3aUMOJICICTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3sM denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMCHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHunbHble coeTuHEeHNs — abACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMonoOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DPU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE AlIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTUIbI.
Cnioco0bI oJTy4eHUs: ¥ MPUMEHEHHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IeNbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusndeckue CBOMCTRA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIUU, PEaKIUU C Y4aCTUEM YTIEBOJOPOJIHOIO paauKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBBbUHOM KHUCIOTHI. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEJEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CTEApUHOBAs, IMAJIbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opmyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU Cpefe.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapunbel). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. dusnyueckue CBONMCTBA M HaXOXJIEHHE B Npupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
Ipynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
nakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOMCTBAa Kpaxmajia: TMApPOJN3, KAYECTBEHHAs pPEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HAa PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAYECTBEHHbIE pPEAKUMU Ha ambIeruiibl (C THIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpokcumom  meau(Il)), peakums riMIiepuHa €
ruapokcugom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PELICHUE SKCIEPUMEHTAJbHBIX 3a71a4y no teMaMm «CrnupTsl U
denoinby, «KapboHoBbie KUCAOTHI. CI0KHBIE YPUPBI.

A3oTcoaepiKalniue OpraHu4ecKue coelMHeHMs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJieKyJie aHwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHoB. [lonmydyenue aHwiMHa Wu3
HUTPOOCH30I1A.

AmMuHokucnoThl. HomeHknarypa u nomepusi. OTAenbHble PEACTABUTENN O-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku kaxk npupoaHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
pacTBopeHue O€NKOB B BOJE, J€HATypalusi OEIKOB MpHU HArpeBaHUM, LIBETHBIC
peakiuu Ha O€JKH, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPU,  TOJTUCTUPOJ, MOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

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

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

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAaXOXJICHHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKoro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SBJICHUE, HAYUHBIN (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, CKOPOCTb, SHEPIus,
Macca.

buonorusi: kimetka, opraHusM, JKOCHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUN NHUTaHUSA, OpPOXKEHHE,



¢orocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX 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. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). Pacmpenenenue 5SIEKTPOHOB 1O AaTOMHBIM  OpPOUTAISM.
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.. Menneneera. CBsA3b MepUOAUYECKOrO 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAYCHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellienHbie n
HEHACBHIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsl.



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

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAaHEHHMsS] MAacChl BEHIECTB; 3aKOH COXPAHCHUS U MPEBPAIICHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PHeKThl XUMHUUYECKUX PEaKIIHil.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakIuu. XUMHUeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuarus. CwibHbie U CJIa0ble DJICKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBHUTENb. lIpolecchl OKHUCIEHUS W BOCCTaHOBJICHMSI.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, U3YYCHUE BIUAHUA PA3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

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

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lamorensl. Haxoknenne B MpUpOE, CMOCOOBI MONYYCHHS, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHEeHIne KUCIOPOIACOIepKaIUe
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COCINHEHUN.



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). CepHuctass u cepHasi KUCIOTHI U uX coyii. 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 KUCIOTHI. [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. PocdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuus. Dymnepensl, rpadeH, yriepoJHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COE€IMHEHUM.

Kpemuuii. HaxoxpaeHue B mpupojie, CIOcoObl MOJy4YeHUs, (PUBHUECKUE H
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHenue kpeMHHs U ero coenuHeHui. CTeKo, ero NoJy4eHue, BUbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METalsIoB B OBITY M TEXHHKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid wMetawioB. OOmmume  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAIITYPIHUS, MAPOMETAILTYPIusl,
anexktpometamnyprusi. Ilonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

OO6mrast xapakrepuctuka MeTawioB [A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHUM.

OO6mrast xapakrepuctiuka metamuioB IIA-rpymmer [lepuonnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblUW: TONy4YeHHe, (U3UYECKUue u
XUMHAYECKHE CBOWCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AM(pOTepHbIE CBOWCTBA OKCHAA 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 npuMEeHEHUE Xpoma.

®u3nyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCJIUTENbHbBIE CBOICTBA.

du3NYeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl U conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

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

[Muuk: mnomydyeHue, (PU3NMUECKHE U XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenune
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydeHre oO0pa3loB HEMETaJuIOB, ropeHue cepwl, Qocdopa, keine3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuibl W CIUIaBbl», B3aWUMOJICHCTBUE
MIEJIOYHBIX U MIETO0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHUCJIOT U
1I€JI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHUSA W ILHUHKA C
pacTBOpamMu KHMCJIOT M ILIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«lanorens», «Cepa u e€ coemuHeHus», «A30T u (hochop U UX CoeTUHEHUN,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMun B o0ecrieueHr yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alMy XUMUYECKOTO NPOU3BOACTBa. [IpomblienHbIe
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOThI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B 0OecieYeHIH YHEPTETUUECKOM 0€30MaCHOCTH.

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



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NuIIeBoi 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. OpraHnvecKue U MUHEpaIbHbIC YI00pEHHUS.

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

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €eciu OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccoBOM JioJiel pacTBOPEHHOTO BEIIECTBA, MAaCCOBOW JOJM U MOJISAPHOM
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 Kitlacce oCymIecTBISIETCS Yepe3 MCMHOJIb30BaHUE 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, aHaJIU3, CUHTE3, KiIaccu(pUKalusi, MepUuoIUIYHOCTh, HAOII0IEeHNE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHUE.

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

buonorusi: kneTka, opraHu3M, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorus: XMMHUYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualibl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUYECKAS MPOMBIIIJIEHHOCTb, POU3BOJICTBO KOCMETHYECKUX



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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

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,;



MHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHHUS LEHHOCTeM 370poBOTO W 0Oe3zomacHoro oOpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

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

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oyaymied mpodeccun W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHHUSI KU3HHU Ha 3eMJIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATILHOM CpEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeSATeTbHOCTH HKOJIOTHYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
nmpeAcTaBiIeHUs 00 OKPY’KaroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, 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 MaTepUANbHOM KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4dHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IENIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M cHelu(UKy METOJO0B MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaJIbHbIC yueOHbIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W yYHUBEpCAJbHBIC yueOHBIE
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHvYecKHe JAeicTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUAX, GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
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 CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3InYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XHMHUYECKOrO COJEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaIruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore cC
XAMUYECKOW WH(POpMANME: NPUMEHITh MEXNpenaMeTHole ((hu3udeckue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B X0J1€ JUAI0Ta U/ WU
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4E€OHBIX M UCCIEJOBAaTEeIbCKUX 3a/ad, BbIOMpATh Haunboiee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 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 W MPEOoOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWU B PA3JIHYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJIHOM CPEJIE;

BJaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMsi AaTOMHBIX OpOWTalel, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpymmna, pajaudkan, CTPYKTypHbie Gopmylbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA psAJl, TOMOJOTH, YTIEBOJAOPOJIbI,
KHUCTIOPOJI- U a30TCOJEpKAlUe OpPraHUYeCKUe COCAMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; TIPEACTaBICHUS
O MEXaHH3MaxX XHMHUYECKHX pPEaKlIHi, TEPMOIUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH U Me30MepHBIN 3¢ dexTrl, opueHTaHThl | 1 Il pona);
(akTONOTMYEeCKNE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeJIOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TepepadboTku HepTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIMBAaTbUX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIHMA  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3rOTaBIMBATh MOJECINA MOJEKYJ OPTaHUYECKUX BEIIECTB IS UILIOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3yUYCHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHMCJIOTa, YKCYCHasl KUCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAs, NMTAJIbBMUTUHOBAsA KHUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIWH, JTUBUHUJ, U3OIPEH, XJIOPOIPEH,
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 TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa jyisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTABa U CTPOECHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEILIECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, AJIKaIMEHOB,
AJKUHOB, ApPOMAaTHYECKUX YIVIEBOAOPOJIOB, CIMPTOB, aJbJIETUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrjaeBOAOB (MOHO-, IU- WU TOJIUCAXAPHJIOB),
WUIIOCTPUPOBAaTh ~ TFEHETUYECKYI0  CBSA3b  MEXAY  HUMU  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKIUHA C MCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KpaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSL aTOMOB
Y IpyINI aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOTHOTO
ChIpbsi (HedThb, MNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOJIONCHUH, U3MEPEHUU, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MTPUMEHITHOCHOBHBIC OMEPAIIU MBICTUTEIHHON
NEATeNIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTeMaTH3allMIo,



BBISBJICHHE MPUYUHHO-CICICTBEHHBIX CBS3€H — JIJI1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTEepUAIBLHOTO E€IMHCTBA MU,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUN C MCIOJIb30BAHUEM (HU3MUECKUX
BeIMYUH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BATHIIONYUYECHHBIC 3HAHUS ISl IPUHITUSA TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIHSIX, CBI3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAaMOCTOATENbHO IUIAHHUPOBATh U IMPOBOJUTH
XUMUYECKUI 3KCHEPUMEHT (MOJIyYEHUE U HU3YUYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3JIMYHBIX KIJIACCOB H
KHUCIIOPOJICOAEPKAIIMX OPraHMYECKUX BEIIECTB, PEUICHHWE AKCHEPHUMEHTAJIbHbBIX
3a/lady 10 PAacClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBuUII
0e30macHOro OOpaIlleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, NPEJICTABISATh B pa3Iu4HON (dopme
pE3yAbTaThl HKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOI0aTh MpaBUiia IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOUIEHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TONCK
XUMUYECKOW NHGOPMALIUK B Pa3IMYHBIX UCTOYHHKAX (Hay4yHasi U y4eOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoi nHdopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 MH(pOpMaIUI0, iepepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C IMOCTABJICHHOMN y4eOHOM 3a1adeH.



11 KIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BJIQJICHUE  CHCTEMON  XUMUYECKUX  3HAaHWH, KOTOpas  BKJIOYACT:
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, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasi peaklusi, pacTBOp, IJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTENIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiiu, XUMHUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUUYECKUMN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBpAILCHUS] SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  HX
NPOTEKAHUSI, O XUMHUYECKOM PAaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacHOM
WCIIOIb30BAaHUN BKHEHUIINX HEOPraHWYECKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YEJIOBEKa, OOMMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISABIATH XapaKTEPHBIC MPHU3HAKU ITOHSTHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS NPH
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTtaBlieHUs (GOpMYyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKUX  PEAKIUH,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOAHAs), THUI KPUCTALUIMYECKON pPEmETKU
KOHKPETHOT'O BEIIECTBA;

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

chOpMUPOBAHHOCTh  yYMEHUMW:  KJIACCU(PUIIMPOBATH:  HEOPTraHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU TI0 Pa3JTUYHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHHUS JJIEMEHTOB, OOpAaTHMOCTH, Y4YacCTHIO KaTajiu3atopa u
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa JI.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMHPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«OHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o mnepuojgam u rpynmnam llepuonmyeckor cuctemsr . H.
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAaHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS  PACKPBIBaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  yYPaBHEHUW;  peakUUd  THUAPOIU3a;  peaKkluiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHUMHYECKOMW peakiuh B 3aBUCUMOCTH OT Pa3IMYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JieXalue B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHUaKa,
oOlllue Hay4yHbIE TPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHsS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAYYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIMX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSTUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJSIpPHAS KOHLICHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIMH BELIECTB; TEIIOBOTO 3ddekra
peakiuyu; 3HA4YEHHs] BOJOPOJHOrO IOKa3aTeliss PacTBOPOB KUCIOT WM IIEIOYEH C
U3BECTHOM CTEIMEHBIO JHUCCOIMAlMKU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB JAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MiMeeT TpUMECH); MOJM BBIXOJA MNPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHHUI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpeabl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYCHUE BIUSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIbHBIX 3a7ay 1o TemaM «Mertamisly» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paToOpHBIM
o0opynoBanueMm, (HOpMyTUpOBATH IIEb HWCCICAOBAHMS, TPEICTABIATH B
paznuuHoi (QopMe pe3ylbTaThl IKCIEPUMEHTA, AHAIU3UPOBATh U OLICHUBATHUX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C HMHCTPYKIUSIMH IO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOMU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl 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 uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aa4eil.
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Hroro no paszneny 23
Pasnen 3.Kuciopoacoaep:xamnue oprann4ecKkue coeAUHEHNs
3.1 Cnuptel. ®enon 7 1 https://academy-




content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f

KapOoHUIbHBIC COSTUHEHMS: alTbICTHIbI

https://academy-

3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 12 content.apkpro.ru/lesson/8664b319-
Crnoxwnsle 3¢upbl. Kupsr 0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VYrieBoab 8 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazgeny 27
Paznea 4.A30Tconep:kaniue oprannvyeckue coeuHEeHUst
https://academy-
4.1 AMWHBI. AMUHOKHUCITIOTHI. benkn 10 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73e
Hroro no pazneny 10
Pa3znen 5.BbicokoMolIeKy/IsIpHBbIE COeIMHEHU S
5.1 BricokoMONIEKyISIpHBIE COEMHEHUS 5 https://lesson.edu.ru/04/10
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1.TeopeTnyeckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 7 https://lesson.edu.ru/04/10
anemenToB J[. . Menaeneera
Crpoenue BeniectBa. MHOrooOpasue
1.2 TPOCHIE BENIECTRA. MIHOTO0DPASH 8 I https://lesson.edu.ru/04/10
BEIIIECTB
1.3 XHWMHYECKUE PEAKIIUU 14 1 1 https://lesson.edu.ru/04/10
Hroro no pazgeny 29
Pa3znen 2.Heoprannueckasi Xumus
2.1 Hewmeramibl 20 1 1 https://lesson.edu.ru/04/10
2.2 Meranbl 15 1 1 https://lesson.edu.ru/04/10
Hroro no pazneny 35
Pa3nena 3. XumMus u :Ku3Hb
M . X
3.1 CTOJIBL TOSHAMUA B XHMITH. AMMIA 1 4 https://lesson.edu.ru/04/10
KU3Hb
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero u3yueHusi  odpa3zoBaTesibHbIE PeCYPChI
padoTbI padoTsI
[IpenMer opraHuYeCcKON XUMUH, https://academy-

1 €€ BOBHUKHOBEHHE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE. Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHUSI OPraHUYECKUX https://academy-

2 coennHenuit A. M. byrneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
€€ OCHOBHBIE TTOJI0KEHHS. ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o
KJIacCU(UKAIIUU OPTraHUYECKUX

https://academy-
BeniectB. HomeHnkmarypa
3 ( ) 1 0 0 content.apkpro.ru/lesson/726ee099-
ccreMatiieckas) o e129-410f-b8be-b4cb589acadl
TPUBHUAJIbHBIE HA3BAHUS
OPraHUYECKUX BELIECTB.
AJIKaHBI: TOMOJIOTUYECKUH P,
obmas Gopmysa, HOMEHKIATypa https://academy-

4 U U30MEPHS, PJIEKTPOHHOE U 1 0 0 content.apkpro.ru/lesson/258ddc06-
NIPOCTPAHCTBEHHOE CTPOECHUE ec23-473c-b3d7-ed82fcaddd02
MOJIEKYIL.

https://academy-
Pu3nuecKknue 1 XMMHUYECKHE

5 . 1 0 0 content.apkpro.ru/lesson/258ddc06-
CBOMCTBA ATKATOB. ec23-473¢-b3d7-ed82fcaddd02
Haxoxnenue ankaHos B https://academy-

6 npupoae. CriocoObl MoTydeHus: u 1 0 0 content.apkpro.ru/lesson/258ddc06-
IIPUMEHEHNE AJIKaHOB. ec23-473c-b3d7-ed82fcaddd02




[uknoankansl: oomast popmyna,
HOMEHKJIATYpa ¥ U30MEpUs,
0COOEHHOCTH CTPOCHHUS U
XUMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHUC.

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEILECTBA 110 MACCOBBIM J0JISIM
aTOMOB 2JIEMEHTOB, BXOIAIIUX B
ero cocrta. Cucremaruzanus U
0000111eHNe 3HAHUI 110 TEME.

AJKEHBI: TOMOJIOTHYECKHM ps,
obmas Gopmysia, HOMEHKIATYypa,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
Mouiekyn. CTpyKTypHast U LIUC-
TpaHC-U30MEPHSI AJIKEHOB.
OuznyecKkue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

10

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

https://lesson.edu.ru/04/10

11

[IpakTuueckas padbora Ne 1 mo
teMe "llonydyeHue stuneHa u
W3y4YEHUE ero CBOUCTB"

https://academy-
content.apkpro.ru/lesson/53c¢d2379-
2a45-43b1-9167-7ebcdaf03cel

12

Pemenue pacu€THbIX 3a1a4 Ha
OTIPEECIIEHUE MOJIEKYIPHOU
(opMyIIbI OPraHUYECcKOTO

https://academy-

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-tbaledd4ab6d




BCIICCTBA

13

AnKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHEIE,
KymynupoBaHHbie. OCOOEHHOCTH
AIIEKTPOHHOTO CTPOCHHUSI.
XHUMHUYECKUE CBOMCTBA
COIPSDKEHHBIX JUEHOB

https://lesson.edu.ru/04/10

14

CriocoOpl nostyueHust u
MPUMEHEHHE KA ICHOB

https://lesson.edu.ru/04/10

15

AJKVHBI: TOMOJIOTHYECKHM P,
obmas Gpopmysia, HOMEHKIIATYypa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYI, (pu3nuecKkue CBOMCTBA.
XHWMHUYECKUE CBOMCTBA AJIKUHOB.
KauecTBeHHBIE peaknu Ha
TPOMHYIO CBSI3b.

https://lesson.edu.ru/04/10

16

ApeHbI: TOMOJIOTUYECKUH Ps/I,
obmas Gopmysia, HOMEHKIIATYypa.
DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOJyoJIa, X
(dbuznueckue cBOMCTBA.

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

17

XHUMHYECKUE CBOMCTBA apECHOB:
peakIuu 3aMeIIeHHMs,
MIPUCOETUHEHUS, OKUCIICHHE
TOMOJIOr0oB O€H30J1a.

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

18

Crnioco6bl mostyueHust u
PUMEHEHHE apeHOB.




19

I'eHeTnueckas CBsA3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YIJIEBO0POI0B. Pacu€Tsl mo
YpaBHEHUSAM XUMHUYECKHUX
peakuuii. CucreMaruzaius u
0000111eHNE 3HAHUI 10 TEME.

https://lesson.edu.ru/04/10

20

[Ipuponnsii ras. IlonmytHeie
He(TsAHbIE ra3bl.

https://lesson.edu.ru/04/10

21

KameHnHbIi1 yroJib 1 IpoTyKThI
ero nepepadboTKH.

https://lesson.edu.ru/04/10

22

Hedtp u ciocoOs1 e
nepepabotku. [Ipumenenmne

MIPOJIyKTOB MepepadoTKu HedTH.

https://lesson.edu.ru/04/10

23

I'eHeTHueckas CBSA3b MEKITY
Pa3IMYHBIMU KJIacCaMu
YTJIEBOA0POIOB.

https://lesson.edu.ru/04/10

24

l"anorenonpousBoHbIE
YTIIEBOIOPOJIOB: DJIEKTPOHHOE
CTPOCHHE; PEaKIIMH 3aMEeICHUS
rajoreHa.

https://lesson.edu.ru/04/10

25

Cucremaruzanus 1 00o01eHne
3HAHMI 0 pazzieny
"Yraesogopoab"

https://lesson.edu.ru/04/10

26

KontponbpHas paboTa no reme
"Yrinesonopoas!”

https://lesson.edu.ru/04/10

27

IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH psi,
oOmias opmyna, cTpoeHue

https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fad71694f




MOJIEKYJI, U30MEPHU,
HOMEHKJIATypa, KIaccu(puKaIms,
(u3nuecKkue CBOMCTBa

XUMHYECKHE CBOUCTBA
MpEeACIIbHBIX OJIHOATOMHBIX

https://academy-

28 crupToB. CriocoObI IOTyYCHUS U content.apkpro.ru/lesson/5439¢18b-
NIPUMEHEHUE OJHOATOMHBIX 7440-4b6f-bf84-c04fad71694f
CIIUPTOB.

[Ipocteie 3¢upsl: HOMEHKIIAaTypa

29 Y U30MEepHs, 0COOEHHOCTH
(UBHYECKUX W XUMHYECKUAX
CBOIICTB
MHOroaTroMHbIE CIIUPTHI:

STUJICHTJIUKOJIb U TJIULEPUH, UX
(br3UYeCKre U XUMHUYECKUE hitps://academy-

30 . C 5 content.apkpro.ru/lesson/461aa9¢c8-
CBOHCTEA. TAIOCODR TIOMYHCHIL cOcf-4827-a8e5-d12a0bedc826
Y PUMEHEHUE MHOTOATOMHBIX
CIIUPTOB.

DeHOJT: CTPOCHUE MOJICKYITHI,
(br3UYEeCKre U XUMHUYECKUE hitps://academy-

31 . 5 content.apkpro.ru/lesson/649883b8-
CBOMCTRA, CHIOCOOBL HOLYCHIA, 7¢5£-416-896e-10a2278b08f 1
MIPUMEHCHHE.

[TpakTrueckas padota Ne 2.
https://academy-
Pemenne skcniepuMeHTAIBHBIX

32 " content.apkpro.ru/lesson/9834d408-
3a/a1 1o TeMe "L AMPTRL 1 386d-444a-8de3-7efbagb98cdb
¢beHomb".

13 Cucrematusamnus 1 0000IIeHNE
3HAHUU II0 TEME.

34 AnbAeruapl 1 KETOHBI:




ANIEKTPOHHOE CTPOCHHE
KapOOHHUJILHOW TPYIIIBL;
TOMOJIOTUYECKHUE PSIIbI, 00LIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa, CBOWCTBA.

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

CrniocoOsbI moryueHus

33 aJbJETUI0B U KETOHOB.
O1HOOCHOBHBIE TIPEICTIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHUS UX https://academy-

36 MoJiekyn. M3omepus u content.apkpro.ru/lesson/b4feaa04-
HOMEHKJIaTypa KapOOHOBBIX 3438-4b57-a3ec-ba0f9fe63c0d
KHCIIOT, UX (pu3ndeckue
CBOIICTBA.

XuMHYECKHe CBOMCTBA https://academy-

37 MpeEIbHBIX OJJTHOOCHOBHBIX content.apkpro.ru/lesson/b4feaa04-
Kap60HOBLIX KUCJIOT. 3438-4b57-a3ec-ba0f9fe63c0d
CrocoObl MoTy4eHHS U

38 MIPUMEHEHHE KapOOHOBBIX
KHUCJIOT.

[TpakTrueckas padota Ne 3. https://academy-

39 «CBoiiCTBa pacTBOpa yKCYCHOM content.apkpro.ru/lesson/9834d408-
KHCIOTBD. 386d-444a-8de3-7eftba8b98cdb
CreapuHOBas ¥ 0JICMHOBAs

40 KHUCJIOTBI, KaK MPeJACTaBUTEIIN https://lesson.edu.ru/04/10
BBICIHINX KapOOHOBBIX KHCIIOT.

Mpla KaK COJIU BBICHIUX
41 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

Mmoromiee nericteue. [loustue o




CHHTCTHYCCKHUX MOIOIIUX
cpeacrax (CMC).

CrnoxHnble 3(upbI Kak
MIPOU3BO/IHBIE KAPOOHOBBIX

https://academy-

42 N — content.apkpro.ru/lesson/7 1ac43f2-
- AP a0d4-4945-a0eb-1e59cd5{4dof
3¢hupoB.
Kupsr: runponus, npuMeHEHHE, https://academy-
43 HOOMIICCKAS DOME FKIDOE content.apkpro.ru/lesson/7 1ac43f2-
p pOB- 20d4-4945-a0eb-1¢59¢d5f4dOf
T'enetndeckast CBS3b

44 YTJIEBOJIOPOJIOB U
KHCJIOPOJICOJEPKAIITUX
OPraHUYECKUX BEIIECTB.

45 Pacué€tsl no ypaBHEeHUSIM
XUMHUYECKUX PEAKIIUH.

OO6mras xapakTepucTuKa
https://academy-
YTJIEBOJIOB U KJIacCU(PHUKAIUs

46 JIEBOOB (MOEO-, JTH- H content.apkpro.ru/lesson/709ce43a-
YHICBOX Al deb6-4281-963b-01d2e212d4d0
ToJIcaxapupbl).

Momnocaxapuapl: puznyeckue https://academy-

47 CBOMCTBA U HaXOXKICHUE B content.apkpro.ru/lesson/709ce43a-
IIPUPOJIE. deb6-4281-963b-01d2e212d4d0
Jucaxapuipl: caxaposa, https://academy-

MaJIbTO34a U JIAKTO34. content.apkpro.ru/lesson/709ce43a-

48 P — deb6-4281-963b-01d2e212d4d0
MIPUMEHEHHE TUCAXAPUIOB.

[Tonucaxapuasl: cTpoeHue https://academy-
49 MaKpOMOJIEKYJ1, (GU3HYECKHE U content.apkpro.ru/lesson/709ce43a-

XUMHWYCCKHEC CBOﬁCTBa,




IIPUMEHEHHE.

deb6-4281-963b-01d2e212d4d0

50

[TonsiTne 06 UCKYCCTBEHHBIX
BOJIOKHAX.

51

Pemrenne pacyeTHsIX 3a1a4 Ha
OIIPEIECIICHUE JOJIHA BBIXOAA
MIPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3ZMOKHOTO.

https://lesson.edu.ru/04/10

52

CucreMaruzamus 1 00001eHne
3HaHUH 1O pasjeny.

https://lesson.edu.ru/04/10

53

KonTponbHas pabota o teme
"Kucnopoaconepxamiue
OPraHN4YeCcKUe COCTMHEHUA'" .

https://lesson.edu.ru/04/10

54

AMUHBL: KITaccupuKanus,
CTPOCHHE MOJIEKYJI, 001IIast
dhopmyna, nzomepusi,
HOMEHKJIaTypa U (PU3NUECKHE
CBOIICTBA.

55

XUMHUYECKHE CBOMCTBA
anrpaTUHICCKUX aMUHOB.

56

AHUIIUH: CTPOCHUE aHUJIMHA,
0COOEHHOCTH XHUMUYECKHUX
cBolicTB aHmiIrHa. CriocoObl
MOJIy4€HUs U IPUMEHEHHUE
anrpaTHICCKUX aMUHOB.

https://academy-

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73e

57

AMMHOKHCIIOTBI: HOMEHKJIAaTypa
U u3oMepus, Gpu3ndecKre
cBoyictBa. OTIENbHbBIE

NpeACTAaBUTCIIN O-aMHUHOKHCIIOT.

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628




XMUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

58 OMOJIOTHYECKOE 3HAUECHIUE
amuHokuciior. CuHTE3 U
TUAPOIIN3 TIETITUIOB.
benku xak npupoiHbIe https://academy-

59 TIOJIMMEPBI; CTPYKTYPHI OEIKOB. content.apkpro.ru/lesson/c2f2f3d7-
XUMHUUECKHE CBOICTBA OEIKOB. 43d1-4873-ace0-78eca6009628
A3zoTcoaep:xalime
TeTEPOLIMKINYECKUE https://academy-

60 coenuHenus. HykinenHoBbie content.apkpro.ru/lesson/c2{2f3d7-
KHUCJIOTBI: COCTaB, CTPOEHUE U 43d1-4873-ace0-78eca6009628
OumosioruuecKas poJb.

[IpakTuyeckas padora Ne 4. https://academy-
Penienne SKCriepUMEHTANIBHBIX content.apkpro.ru/lesson/9834d408-

61 337124 TI0 TeMe 386d-444a-8de3-7efba8b98cdb
"AzoTconepxaniue
OPraHU4ecKue CoeMHEHuA".

[IpakTrueckas pabota Ne 5. https://academy-

& Perenue AKCIIEPUMEHTAIIbHBIX content.apkpro.ru/lesson/9834d408-
3aa4 1o TeMe "PacriosHaBaHye 386d-444a-8de3-7efba8b98cdb
OPraHM4eCKUX COCTUHECHUN" .

KonTtponpHas padoTa o treme

63 "AzoTconepxarniue
OpraHu4ecKue coeMHEeHus".

OCHOBHBI€E TIOHITHUSA XUMHUH https://lesson.edu.ru/04/10

64 BBICOKOMOJIEKYJISIPHBIX

COCIUHEHHUI U METOIbI UX
CHUHTC3a —II0JIMMEpHU3alluAa 1




noJauKoHaeHcanus. IlmacTMacchl.

Yrunuzanus u nepepadoTka
IUIACTHKA.

65

DnacToMepsl: HaTypaJbHBIM
CHHTETHYECKUE KayTyKH.
Pesuna.

https://lesson.edu.ru/04/10

66

BosokHa: HatypanbHBIe,

HNCKYCCTBCHHBIC, CUHTCTHUYCCKHUC.

[Tonumeps! criennanbHOTO
Ha3HA4YCHMUS.

https://lesson.edu.ru/04/10

67

[IpakTueckas padora Ne 6.
PeIlIeHI/Ie 3KCHepI/IMeHTaJ'II)HI)IX
3a1a4 1o teme "Pacrio3zHaBanue
IJIaCTMACC U BOJIOKOH".

https://lesson.edu.ru/04/10

68

O00011eHNEe U CUCTEMATU3 AL
M3yYEHHOTO MaTepuaa 1mo TeMe
"BricokOMONIEKYSIpHBIE
coequHeHus".

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m Tema ypoka Konrtpoabubie | IlpakTuueckue
Bceero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Atom. CocTaB aTOMHBIX SITIED.
1 . 1 0 0 https://lesson.edu.ru/04/10
XuMHu4YecKnH 3eMeHT. VI30TOIbI.
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAHTOBBIE YMCJIA.
2 1 0 0 https://lesson.edu.ru/04/10
Knaccudukanus xuMmuaeckux
AJIEMEHTOB (s-, p-, d-, f-aeMeHTHI).
Pacnpenenenue 31eKTpOHOB 110
3 P P 1 0 0 https:/lesson.edu.ru/04/10
ATOMHBIM OPOHTAJISIM.
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
4 9JIEMEHTOB B OCHOBHOM H 1 0 0 https://lesson.edu.ru/04/10
BO30YXIEHHOM COCTOSTHUH.
[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
5 anemenToB JI. . MenaeneeBa, CBA3b C 1 0 0 https://lesson.edu.ru/04/10
COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX
6 1 0 0 https://lesson.edu.ru/04/10
VMU TIPOCTBIX U CJIOKHBIX BEIIECTB IO
TPYIIaM U eproaMm.
Cucrematuzanus 1 0000IIIeHNE 3HAHUN
7 1 0 0 https://lesson.edu.ru/04/10
0 TEME.




Buapl xumuueckoii cBsa3u. MexaHu3mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Boaoponnas cBsi3b.
MexMoNeKyJIIpHbIE B3aUMOJIEHCTBUS.

https://lesson.edu.ru/04/10

BaneHTHOCTE ¥ BaJICHTHBIC
BO3MOJKHOCTH aTOMOB. CBSI3b
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX
F€OMETPUYECKUM CTPOECHHUEM.

https://lesson.edu.ru/04/10

10

[IpencraBneHus 0 KOMIIJIEKCHBIX
COEJIMHEHUSIX: COCTaB U HOMEHKJIATypa.

https://lesson.edu.ru/04/10

11

BemectBa MosIeKynsipHOTO 1
HEMOJIEKYIISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BEIIECTB.

https://lesson.edu.ru/04/10

12

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJTOUIHBIX
pactBopax. VicTuHHBIE PacTBOPBI:
HACBII[EHHbIE U HEHACHIIICHHBIE,
pactBopuMocTh. Kpucramnoruapars.

https://lesson.edu.ru/04/10

13

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM
OOHATHUH "MaccoBas I0JA
nn

pacTBOpEHHOTO BemecTBa", "MosIpHAs
KOHIIEHTpalus'".

https://lesson.edu.ru/04/10

14

Knaccudukarnus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB.

https://lesson.edu.ru/04/10

15

KonTponpHast paboTa no Temam
"Crpoenue atoma. [leprognuecknii
3akoH u [lepuoandeckas cucrema
XUMHUYECKUX 31eMeHTOB /1. H.

https://lesson.edu.ru/04/10




MemnpeneeBa", "CrpoeHue BenecTna.
Mmuoroo0pa3ue BeriecTs".

16

Knaccugukanus XuMHUECKUX peaknuit
B HEOPIaHWUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsSI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIpEBPALICHUS DHEPTUN IIPU
XUMHUYECKUX PEAKIUAX.

https://lesson.edu.ru/04/10

17

TenoBbie 3¢ (HeKTh XUMUUYECKUX
peakuuii. Tepmoxummyeckne
YpaBHEHHSI.

https://lesson.edu.ru/04/10

18

Brrunciienust no ypaBHEHHUSIM
XUMHUUYECKUX PEAKINi 1
TEPMOXUMHUYECKUM YPABHEHUSIM.

https://lesson.edu.ru/04/10

19

CKOpOCTh XMMUUYECKOH peakiinu, e&
3aBUCHUMOCTD OT Pa3InNYHBIX (PaKTOPOB.
Kartanu3 u karaim3zaropsl. 'oMoreHHbIE
U TeTepPOreHHbIC PEAKIIUH.

https://lesson.edu.ru/04/10

20

[IpakTuueckast padota Ne 1 mo teme
"Bnustaue pa3nudHbIX GaKkToOpoB HA
CKOpPOCTbh XUMHYECKON peakiuu'.

https://lesson.edu.ru/04/10

21

OOpaTumble U HEOOPATUMBIE PEaAKIIUU.
XUMHUYECKOE PAaBHOBECHE.

https://lesson.edu.ru/04/10

22

SHCKTpOJ'H/ITI/I‘IeCKaﬂ Jucconuanus.
CunbHEIE U caa0bIe QJICKTPOJIUTHI.
Cremnenb JAUCCOoIManu.

https://lesson.edu.ru/04/10

23

HNonnoe npousseaenue Boasl. Cpena
BOJIHBIX PacTBOPOB. Bomopoanslit

https://lesson.edu.ru/04/10




nokasarens (pH) pactBopa.

24

I'maposns coneit. Peakuuu,
MIPOTEKAIOIINE B pacTBOpax
AJIEKTPOJIUTOB.

https://lesson.edu.ru/04/10

25

OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeume OKuCIuTeny u
BOCCTAaHOBHTEIIU.

https://lesson.edu.ru/04/10

26

Metoa 3eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OarnaHca.

https://lesson.edu.ru/04/10

27

DJEeKTPOJIN3 PaCTBOPOB U PACIJIABOB
BEIIIECTB.

https://lesson.edu.ru/04/10

28

Pemenne 3aaa4 pa3jIMdHbIX THUIIOB.

https://lesson.edu.ru/04/10

29

KonTtponsHas padoTa o Teme
"XuMuueckue peakuuu'.

https://lesson.edu.ru/04/10

30

IlonoskeHne HeMeTaJJIoB B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS UX aTOMOB.
du3znyeckre CBOMCTBA HEMETAIIOB.
AmtoTponusi HEeMETauIoB (Ha IpUMEpe
KHCJIOpoJia, cephl, hochopa u
yriaepona).

https://lesson.edu.ru/04/10

31

Bonopona: nonyuenue, pundeckue u
XUMHUYECKHUE CBOMCTBA. [ MapuibI.

https://lesson.edu.ru/04/10

32

I'anoreHsl: HaX0XASCHUE B puponac,
CITOCOOBI MOJIy4CHUA, (I)I/I3I/I"ICCI(I/IC 151
XHMHUYECKHUE CBOMCTRA.

https://lesson.edu.ru/04/10




33

lanorenoBonopoasl. Baxunenmue
KHUCIIOPOACOAEpKAILUE COCTUHEHMS
raJIOr€HOB.

https://lesson.edu.ru/04/10

34

Kucnopox: naboparopHeie u
IIPOMBIIIJIICHHBIC CHOCOObI MOJIy4CHU,
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA.
O3oH. [Ipumenenue kuciopoaa u
030Ha.

https://lesson.edu.ru/04/10

35

Oxcupl ¥ NEPOKCUIBI.

https://lesson.edu.ru/04/10

36

Pemenne 3aaa4 pa3jIMuHbIX THUIIOB.

https://lesson.edu.ru/04/10

37

Cepa: HaxO0KJI€HUE B PUPOJIE,
CHOCOOBI OJyYEeHUs], PU3NYECKUE U
XUMHUYECKHE CBOMCTBA.

https://lesson.edu.ru/04/10

38

CepoBoaopoa, CyabdubI.

https://lesson.edu.ru/04/10

39

Kucnopoacoaepxaiiue coequHeHHs
cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
KHCIIOTBHI.

https://lesson.edu.ru/04/10

40

[Ipaktrueckas padota Ne 2. Permenue
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Cepa u e€ coenuHeHus".

https://lesson.edu.ru/04/10

41

A30T: HaX0XKJACHUE B TIPUPOJIC,
CHOCOOBI OMy4YeHUS, PUINYECKUE U
XHUMHYECKHE CBOMCTBAa. AMMUAK,
HuTpusl. [IpumeHenne azota u ero
coenmHeHU. A30THBIE yI0OpeHUS.

https://lesson.edu.ru/04/10

42

Kucnoponaconepxaiue coenuHeHUs
a3oTa. OcoOOEHHOCTH CBOMCTB a30THOM

https://lesson.edu.ru/04/10




KHUCJIOTHI.

43

docdop: HAXOKAESHUE B IPUPO/IE,
CrocoOBI OTYYEHUs, PUIUICCKUE U
XUMHYECKUE CBOHCTBA. DoCchumb! n

dbochun.

44

Oxcunst hocdopa,
dhocdhopconepxkamue kuciaoTel. Conu
dbocdopnoii kucnotel. [Ilpumenenmne
tdhocdopa 1 ero coeTuHEHUN.
®docdopHbie y1oOpeHus.

https://lesson.edu.ru/04/10

45

VYraepoa: HaxoXKIEHUE B IPUPOJIE,
AIJIOTPOTIHBIE MOU(PHUKALINY;
(uznyueckue 1 XuMHUYEeCKHe CBONCTBA,
IIPUMEHEHHE

https://lesson.edu.ru/04/10

46

Oxkcun yraepona(Il), okcun
yrinepoaa(IV), yronbnast kuciaora u eé
COJH

https://lesson.edu.ru/04/10

47

Kpemuuii: Haxoxa1eHue B IPUPOJIE,
crocoObl MoJTydeHus, PU3nIecKue u
XUMudeckue cporicrBa. Okenp
kpemauA(IV), kpeMHHEBasK KHCIIOTA,
CUJIUKATBHI.

https://lesson.edu.ru/04/10

48

Pemenue 3a1a4 pa3anyHbIX THIIOB.
CucreMaruzanys 1 0000IIeHNE 3HAHUN
no teMe "Hemeramier".

https://lesson.edu.ru/04/10

49

KonTtponsHas pabota o Teme
"HemeTtamnsr".

https://lesson.edu.ru/04/10

50

[Tomoxenne metamnos B [lepuoauyec-

https://lesson.edu.ru/04/10




KOU cucTeMe XMMHUYCSCKHUX DJICMEHTOB.
OCOOGEeHHOCTH CTPOCHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJLIOB.

51

OO0mue dpuznyecKkue CBOMCTBA
MeTajuioB. [[pumMeHeHne MeTamoB B
OBITY M TEXHUKE.

https://lesson.edu.ru/04/10

52

Crnnasel MmetauioB. Kopposust
METaJJIOB.

https://lesson.edu.ru/04/10

53

DNEeKTPOXUMHUECKUN Psijl HAllPsDKEHUN
MeTaiioB. OO01ire crnocoObl NOTyYeHHS
METaJlIOB.

https://lesson.edu.ru/04/10

54

OO6mras xapakTepucTuka MeTayioB [A-
rpynnsl [leproanyueckoit cucteMbl
XUMHUUYECKHUX AeMeHTOB. HaTpuii u
KaJuii: mojyyenue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
MIPOCTBIX BEUIECTB U UX COECIUHEHUN.

https://lesson.edu.ru/04/10

55

OO6mras xapakrepuctuka MetayioB ITA-
rpynnsl [leproanueckoi
CUCTEMBIXUMHUYECKUX JIEMEHTOB.
Maruuii 1 KaJIbIIui: MOJy4YEHHE,
(dbuznuecKkrue u XuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
coequHeHui. JKECTKOCTH BOJBI U
CHocoObI e€ yCcTpaHEHHUS.

https://lesson.edu.ru/04/10

56

AnroMuHMI: MOJIY4YCHHUC, (I)I/I3I/IIICCKI/IG 151
XUMHWYCCKHEC CBOﬁCTBa, MIPUMCHCHUC

https://lesson.edu.ru/04/10

57

AmboTepHbIe CBOWCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,

https://lesson.edu.ru/04/10




TUJPOKCOKOMIUIEKCHI AJIFOMUHMSA, UX
IIPUMEHEHHE

58

[Ipaktuyeckas padora Ne 3. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"MeTaJuibl IJIaBHBIX OATpYHH”

https://lesson.edu.ru/04/10

59

OO611as xapakTepucTUKa METAILIIOB
no6ounsIx noarpynn (b-rpymnm)
[leproandeckoii cHCTEMBI XUMHUYECKUX
areMeHTOB. DU3nYecKre U XUMHUECKUE
CBOICTBa XpOMa M €ro COCIMHEHUM, UX
MpUMEHEHHE.

https://lesson.edu.ru/04/10

60

Baxwuelimne coelMHEHNs] MapraHiia.
[Iepmanranar kanus, ero
OKHCIINTENbHEBIE CBOMCTBA.

https://lesson.edu.ru/04/10

61

dusnyeckue U XUMHYECKHE CBOMCTBA
JKenesa u ero coenuueHui. [lomyuenue
Y TIPUMEHEHHUE CIIJIaBOB XKeJe3a.

https://lesson.edu.ru/04/10

62

dusnyeckue U XUMUYECKHE CBOMCTBA
MeIU U €€ COeIUHEHMH, UX
MIPUMEHECHHE.

https://lesson.edu.ru/04/10

63

duznyeckre U XMUMUUECKHE CBOMCTBA
IIMHKA U €T0 COeNUHEHUH, NX
npuMeHeHue. [ MapoKCOKOMITIIEKCHI
LIMHKA.

https://lesson.edu.ru/04/10

64

KonTponsHas pabota o Teme
"Metaisr".

https://lesson.edu.ru/04/10

65

Pous xumuu B oGecrieueHun
3KOJIOTMYECKOM, SJHEPIreTUYECKON U

https://lesson.edu.ru/04/10




MUIIEBOH 0€30MacHOCTH, Pa3BUTHH
MCAUIIUHEI.

[IpencraBnenus 06 0OMMX HAYIHBIX

66 IPUHOUIIAX IPOMBIILIEHHOIO 1 https://lesson.edu.ru/04/10
IIOJTy4E€HUS BAKHEUIINX BELIECTB.
67 HeroBeK B Mipe peimeets 1 1 hitps://lesson.edu.ru/04/10
MaTepHUasos.
68 XHMHUS U 30pOBbE YEIOBEKA. 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOI'PAMME







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

Xumus, 10 knacc/ IN'abpuensan O.C., Octpoymon WN.T"., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenne»,2021 r
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon WN.T'., Cnankos C.A.,

AxumonepHoe o6miectBo «M3narensctBo «IIpocsemienune»,2021r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus (yrayOnaeHHbIN ypoBeHb). Peanuzanus o6pa3oBaHus: METOIUYECKOE
nocobue nis yuutens / Kapepuna A. A., [luuyruna I'.B.; nmox pen.I'. B.
[Muuyrunoit. M. : ®I'BHY «MucTutyT ctpateruu pazsutus oopazoBanusi PAOy,

2022 81 c.: ni.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

https://edsoo.ru/rabochie-programmy
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