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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma mo XMMUU Ha YPOBHE CpEeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
obpazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCyIapCTBEHHOM
obOpazoBatenbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yuyeOHoro mpenMera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepany, peaqu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue [IpaBurtensctBa PO oT
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YeHHUs 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, peanuzyemMoe B ycnoBusx AuddepeHurnpoBaHHOTO,
npoGuabHOrOo O0y4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLUYME, a TaKXke AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alUsax Mpo(ecCHOHATBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumMuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAralolIMMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOYy4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynuBaeT
HOJyYyeHHE NPEJCTaBICHUS O IeNAX, COJEp)KaHuHU, OOIIe CTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpeIMeTa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJIWYECTBEHHBIX M KAaUECTBEHHBIX €r0
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIHbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriayOJIE€HHOTO U3YUCHUS XUMHH:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIIMIO IIeJIeH U 3a7a4 U3yYeHUs IpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
IporpaMMBbl CpEIHETO o01ero oOpazoBaHUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BCceM Ha3BaHHBIM IMO3UIMAM B MpOrpaMMe IO XMMHUHU MPEIyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«XuMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUATHBHOW COCTAaBIISIIOIICH,
KOTOpasi JOJKHA ONPEAENSITCS B COOTBETCTBUM C HAMNPABIEHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyUEHHS Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
XUMHSIT Ha YPOBHE YINIYOJNIEHHOTO U3YYCHHUS HANpaBlIeH Ha peaTu3aliuio
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpraHU3AIUSAX CPEAHETO MpodheCcCUOHATBHOTO
oOpa3zoBanusa. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
MPEUMYIECTBEHHO HA  pPACIIUPEHUE U  YIIYyOJIeHHE TEOPETUYECKOU W
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopazoanus. Hapsay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHPYEMBIM pE3yiabTaTaM OCBOCHHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOYy4arOImUXCs, HA (OPMUPOBAHUE y HUX
OOIIENHTEIUNIEKTYaIbHBIX YMEHHUA, YMEHHU paIlMOHATU3ANK y4eOHOTO TpyJa H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMH TIpeaAMeTa «XHUMHS» Ha YPOBHE YIIyOJIEHHOTO H3yYCHHS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTPpaMME [0 XWMHH 3a OCHOBY
npuHATel nojoxkenus PI'OC COO o paznuuuax 0a30BOro M yriayOJa&€HHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISECT COBOKYITHOCTh IPEAMETHBIX 3HAHUU W
YMEHHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyY€HHUs MpeaAMeTa. JTa CUcTeMa
3HAHMM TOJYy4YaeT OMNpeAeTIEHHOE TEOPETHUYECKOEe JOMOITHEHUE, MO3BOJIAIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
MaTepuana. Tak, Ha yrIyONIEHHOM YypOBHE H3ydYeHHUs mpeameTa obecredyeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0BbEMa 3HAHUH O XHMHYCCKUX
AJIEMEHTaX M CBOMCTBAX MX COCIUHEHUN HAa OCHOBE PACIIUPEHUS W YIITYOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMoauHaMuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuogmyeckoit
CUCTEMBbl ~ XHMHMYECKHX  D3JEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEHUS MEXaHHU3MOB e€ oOpaszoBanus. M3yueHue
TUNIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX d(PdeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KJIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTypy M XapakTep JONOJHEHWA K oOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmeit xumuu. Ilpu
M3YYCHUHW TIpeJMeTa B JAaHHOM CiIy4ae akieHT OyJeT caellaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OONIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIN3a, NPEACTABICHUA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B coOIepkKaHUM IpeaMeTa Uil KIAcCOB XUMHUKO-
Oronornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHHUST XMMUYECKOW  OpraHu3aluu  KJIeTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MNpPUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JHUIOUABL, OE€JIKW, YIIeBOAbl, HYKIECHHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX MPEACTABUTENEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEUIECTB CIy’)KaT OCHOBOM I H3y4YEHMS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW H3y4YCHHE TpeaMeTa «XHMHUsS» Ha YrIyOJE€HHOM YpPOBHE OCHOBAHO Ha
MEXMIPEIMETHBIX CBS34X C Y4YEOHBIMU TMpEAMETaMH, BXOASIIMMH B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
JNEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. PenieHue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsI TpeIMeTa Mpeirnoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SBJICHUM NPUPOJIBI, O MECTE XMMHUH B
CUCTEME €eCTEeCTBEHHBIX HayK M €€ Beaylleil poiau B obOecrnedyeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJULHAHBI, CO3aHUN HOBBIX MATEPUAJIOB, HOBBIX HICTOYHUKOB DHEPIUU, B
00eCnevYeHnr palUoOHaIbHOTO MHPUPOJONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pPa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX INPOTEKaHHW XWUMHYECKHX PEaKUuuu, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CHUCTEMaxX, 00 00Iux
HAaYYHBIX IPUHIMIIAX XUMUYECKOTO TPOU3BOJCTBA;

dbopmupoBaHue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUM JIsI OOBSICHEHUS
KIIIOUEBBIX HJEW M MPOOJIEM COBPEMEHHON XUMHH, JJisI OOBICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOU3BOACTBEHHOM [EATEIBHOCTH YEJIOBEKAa, CBA3aHHOWU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BEILIECTB;

yrayoOJieHHue  TpeACTaBIEHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMHUYECKUX SIBICHUN, HMMEIOMHUX MECTO B
NPUPOJIE, B MPAKTUYECKOM IESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpPEAHEro oO0IIero oOpa3oBaHUs MPU H3YUYECHUH
npeamera  «XUMHs» Ha  YriyOJI€HHOM  YpPOBHE OCOOYIO  aKTyaJbHOCTh
IpUOOpETArOT TaKUe LEIHN U 3a/1a4M, KaK:

BOCIIUTaHUE YOEKIAEHHOCTHU B TO3HABAEMOCTH SIBIICHUN MPUPOIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU;

pa3BUTHE MOTHBAIlUM K OOYYCHHIO M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPUYECKUX
criocoOHOCTEeH oOyuarommuxcs, (pOpMHUpPOBaHHE Yy HHX CO3HATEIHLHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMI M HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BaAHNUA,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6muree 9nCiI0 9acoB, MPETYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeliHero obuiero oopazoBanus, cocrasisieT 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HeJeNI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOpPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKkuenTtopHblil). TUMNbl MepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- MU T-CBS3M.
OnunapHas, qBOoWHAs W TpoiHas cBA3b. COCOOBI pa3pbiBa CBsI3€i B MOJIEKYJax
opranndeckux BemecTB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUN. MosekynspHble U  CTPYKTYpHbIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3iMYHBIX BUAOB: pa3BEPHYTas, COKpali¢HHas,
ckenetHass. M3omepus. Buubl wn3oMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKaluu oOpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYecKUX peakiui. OKUCITUTEITHHO-
BOCCTaHOBUTEJIBHBIE PEAKIIMU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBAaHUE W TOPEHHUE), KOHCTPYUPOBAHHME MOJEJECH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonornyeckuii psij ankaHoB, o0mas Gpopmyiia, HOMEHKIATypa |
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3anus aTOMHBIX OpOWTajneil yriepoaa, o-cBsi3b. DU3HUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMM 3aMEIICHUS, H30MEpU3allUu,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyUYEHUS U TPUMEHEHHE aJIKAHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omosiorudueckuil psja ankeHoB, o6O1mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- W m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusuyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMH MPUCOCAUHEHUS, 3aMCICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsiKEHHBIC, U30JIMPOBAHHBIE,
KymynuposaHuvie). OCOOEHHOCTH dJIEKTPOHHOTO CTPOEHHUS U XUMHUUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasel yriepoaa. OuU3MyYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEakUUu  NPUCOCAMHEHUS,  AUMEpU3AUUd U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJMKale, pPeakuu MNPUCOCANHEHUS, OKHCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CnocoObl MOJyYeHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMHUYECKUH, KATAIUTUYECKUW), PUPOPMHHI, MHPOIH3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DONEeKTPOHHOE CTPOCHUE TaJIOreHIIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, HAHOTPYIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIIPON3BOIHBIX ~YTJIEBOJOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBHE aleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3liaMu  IUTaCTMAacC, KaydykoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
MeTaHoJla M JTaHosna). ['omomoruueckuit psn, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeleNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMM UM  HEOPraHUYECKUMHU  KUCIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIelCTBUE 3TAHOJIA U METAHOJIA
Ha opraHu3Mm uyenoBeka. CrocoObl MONYy4YeHHS U TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaToMHbl€ CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEAKIUU 3aMEILCHUS, B3aUMOJECHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBue Ha opranu3M 4enoBeka. CrnocoObl MONMy4YEHHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHos. ToxkcuuHOCTh (heHoda.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIEeTU0B U KETOHOB, OO0IIas
dbopmyna, uzomepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJETUIOB H
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKanuy, PeaKUuu C Y4YaCTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NAJIbMUTHUHOBAS, OJIEMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upbl. ['omonoruueckuit psa, oOmas dopmyrna, U30MEpHUS U
HOMEHKJIaTypa. PuU3NYeCKMe M XUMHUUYECKUE CBOMCTBA: T'MAPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUPBI B IIPUPOLE.

MpLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tmojucaxapuibsl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupuoo3a. Ou3nueckue CBOMCTBA M HAXOXKJICHHE B Ipupoje. POTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
rpynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccraHaBinuBarmMe 1 HEBOCCTAHABIMBAIOIINE qucaxapuasl. [ naponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
[NIMKOTeH U 1emnonio3a. CTpoeHne MaKpOMOJEKyJd Kpaxmala, TJIMKOTeHa |
LHEJUTINIO3bl.  PU3MYECKHMe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTUlbl (C TUIPOKCUIIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus ramiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictBue
KpaxMaljia C MOJIOM, PEIlIEHHE SKCIEPUMEHTANIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUuecKue W apOMaTHYECKHE; IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crpoenue moJiekys, obmas Gopmysa, u3oMepusi, HOMEHKIATypa U (U3UYECKUEC
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TIpeACTaBUTENIb aMHHOB apomaTtudeckoro psjga. CrtpoeHwue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH301A.

AmMuHOKucn0TEL.. HomMeHknatypa u uzomepusi. OTaenbHble TPEACTABUTENN O-
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku kak mpuponssle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHHUS BEUIECTB M HX NPEeBpalleHUN:
pacTBopeHUEe OENKOB B BOJE, JA€HATypalusi OEIKOB IMPU HarpeBaHHWM, LIBETHHIE
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKYISIPHBIE COCIMHEHHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOJbl CHHTE32 BBICOKOMOJIEKYJSPHBIX COCIMHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Martepuansl. [lmacTmacchl (MOMUATUIICH, TOJIUIIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MIPEHOBLIN) U CUITUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPONPOBOISLIME OJUMEPHI, OMOpa3iiaraeMble OJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmosekyaspHod ¢GOpMYNbl OPraHUYECKOr0 COSIWHEHHS IO
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOX/CHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BELIECTB, YCTAHOBJEHUE CTPYKTYPHOH (POpMYIIbI
OpraHMYecKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHHE [OJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPU U3YYECHUH OPraHUYECKOW XMMUU B
10 kimacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX T[OHATUM, TaK M TMOHATHI, MNPUHATBIX B OTHEIBHBIX MpeAMEeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: wmarepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (PU3UYECKUE BEJIMYUHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTbh, SHEPIHUs,
Macca.

buonorusi: kmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMEHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

Texnonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHUYECKASA XUMHUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Knaccudukaruss XuMUUeCKUX JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO ATOMHBIM — OpPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBA3b NEepUOAUYECKOTO 3aKoHAa U llepuogmyeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBA3u. BogopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHEHUsIX. COCTaB KOMILJIEKCHOTO UOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHnable pactBopsl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBUANIbHbBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHsSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NMPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHUH.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIui. XUMHUYeCcKoe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuiibHble W claOble AIEKTPOJIMUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peakuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakiuu.  CTeneHb  OKHUCICHMUS.
Okucnurenb W BOCCTAHOBUTENb. IIpolecchl OKHMCIEHHUS W BOCCTAaHOBJICHUS.
Baxneiimue OKHCIMTENM W BOCCTAaHOBUTENIU. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACINIABOB BEIIECTB.

DKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEJICHUE PEaKIuii HOHHOTO OOMEHa, ONpeIeTICHUE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, U3YYCHUE BIUAHUA PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemetawmioB B llepuoanyeckod CHCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYECKUEC
CBOMCTBa HEMETAJJIOB. AJIJIOTPOIHUS HEMETAJJIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, pusndeckne M XMMHYECKHE CBOMCTBA: PEaKIUU C
METAJUIAMA W  HEMETaJUlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanorensl. Haxoxnenune B mpupoje, CrocoObl MONydeHws, (pusudeckue u
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIINE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [[pyMeHeHne TajJOreHOB U UX COEUHEHHUI.



Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJIYYEHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4eHUs, (unueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune a3zora
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorcTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepoma(lV), yroiapHas kuciora u eé
coiii. AKTHBHPOBAaHHBIN yroiyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIIIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MONydeHHs, (PU3NYECKHE U
xuMuueckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIIMKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX BJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe METalIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3uu MeTaisioB. CrnocoObl 3alIUTBl OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmer [lepuonuueckoit cCUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUHN.

O6mrast xapakrepuctiuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KaJlblHMiA: TMONy4eHHE, (U3UYECKUuEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUSI.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AM(pOoTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB noOouHblx mnoarpynn (b-rpynm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

OU3UUEeCKUEe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCAUHECHUU.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xkenesza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUe xee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTMHECHUM.

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA Y TUAPOKCHUIA ITUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpruMeHnenmne
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJUIOB, TOpeHUe cephl, Qocdopa, keie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHHE KOJUIEKIMU «MeTamisl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA M JK€J€3a C pPacTBOpaMU KHCJIOT U
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBl METAJVIOB, B3aUMOJCHCTBUE THAPOKCHIOB AIIOMUHHUS W LUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorens», «Cepa u e€ coeguHeHUs», «A30T U Gochop U UX COCAUHEHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX IMO3HAaHUS W METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
HayuHble npuHLIMIIBI OpraHnU3alui XUMUYECKOTO IPOU3BOACTBA. [IpoMbllIeHHbBIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumMuu B oOecniedeHrH YHEPTETUIECKOM 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XHUMHS TUIE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe 100aBKu. Poiab Xumuu B
o0OecrieueHUu MUIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpeacTBa. beitoBas xumus. IlpaBwmia
0e30MacHOr0 MCIHOJB30BAHMS MPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
YKU3HHU.

XVUMHS B CTPOUTEIBCTBE: BAXHEHIITNE CTPOUTEIIBHBIC MaTepHaibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAIBbHBIC YI00pEHNSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHuajbl, KpacKd, CTEKJIO, KepaMHuKa.
Matepuaitbl i 3JeKTPOHUKH. HaHOTeXHOJIOTHH.

PacuétHnie 3agaun.

Pacuértel: Macchl BeliecTBa WM 00bEMA ra30B MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOJYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peaKiuu, €cJii OJHO W3 BEHIECTB JaHO B BHJIE PacTBOpa C OMNpeleEHHON
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTPAIIMKM BEIIECTBA B pAacTBOPE, JOJHM BBIXOJIAa MPOJIYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexmnpeaMeTHbIC CBSI3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEOpraHu4ecKor XuMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W MOHATHHI, MPUHATHIX B OTAEIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CHHTE3, KilacCHU(UKalms, MEepUOJIUIHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIb, MOJICTUPOBAHUE.

dusnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOIIBI, PAJMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUUSCKUN YPOBCHBD,
BEIIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSIHHME BEIICCTBA, WJICAIBHBIA Ta3,
bu3uYeCKUe BEIHMYMHBI, CIMHHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTab0IM3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCIJIKH, JKUPHI, YIICBOAbI, HYKJIIEHHOBBIC KUCIOTHI, ()epPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpAIIBI, TOPHBIC TTOPOJIBI, MOJIC3HBIE HCKOIaeMbIe, TOILIHUBO,
peCypChl.

TexHomoTHsA: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUTyprUs, CTPOUTEIbHBIS
MaTepHualibl, CEIbCKOX03IUCTBEHHOES MPOU3BOJCTBO, IHUINEBAs IPOMBIIIJICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKUX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OOyJarolmUMHCSE POCCUMCKONM TPaKJaHCKOM HJIEHTHUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HaTMUYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON 1eITeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIOJTHEHHUH
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAaOMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEW 370poBOro U 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIO/ICHUST TIpaBWJI OE€30I1MacHOr0 OOpallleHus C BEHIECTBAaMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHUSI IIEHHOCTU TPABUJI HWHIUBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT'0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JAPYrUX BHIAX
NESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PEIICHUM MPAKTUUECKUX 3ajad
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECCKOMY HM3YYCHHIO Mpodeccuil pa3audHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISIM TpyJAa U pe3yJibTaTaM TPYAOBOU IESITENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBUAYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3anii COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IEeCTBA;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 1eeCO00pa3HOT0 OTHOUIEHUS K MPHUPOJIE KaK HCTOUHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHKEHUN XUMHUHU s
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMACMBIX TEMUCTBUM U MPEIOTBpAIIaTh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CIOCOOHOCTM U YMEHHS aKTHBHO MPOTHUBOCTOSTH HWJEOJIOTHUHU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOTHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3ALUMNA: B €€ T'yMaHUCTUYECKOW HAINpaBICHHOCTH M Ba)XXHOW pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUeHUH
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXIAOTo 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
noJiydaeMble 3HAHUS ISl aHAlIM3a U OOBSICHEHHS SIBICHUN OKPYXKAIOLIEro MUpa M
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XWMHUUYECKHE 3HAHUS IS
peuieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHH B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3uyHBIX cepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHATHS, OTPa)KaroIiue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
MpoLece, CUCTEMa, Hay4YHbId (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIC, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIMHN 00y4YaloIuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHUKATHBHBIMU U  PETyJATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (pOpMyNIHpOBaTH M aKTyalIM3UPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKH MOHATHI U yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MMOHATUS JJIs1 OOBSICHEHUS OT/IEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUSI W KPUTEPUU Ui KIAacCH(UKAIIMM BEUIECTB U
XUMHWYECKHUX PEaKIUi;

YCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
AQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DBJIEMEHTa, XuMUueckas ¢(opMmysia, ypaBHEHHUE XHUMHYECKOH



peaKkuuu — TPU PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS IS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeN0BaTEIbLCKUE IeMCTBHS:

BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbOopMyITHpPOBATH LIETU U 33]1a4l UCCIICIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIUPOBAaHHBIC BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMHUPOBAHMS THUITOTE3bI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYCHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/IATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysibTaT, (GopMyaupoBaTh
00001IIeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW HMCCIICIOBATEILCKOH UM TPOSKTHOU
JCATEIBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HaAy4HO-
NOMyJsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanuM3upoBaTh MH(POPMAIMIO Pa3IMYHBIX BUJIOB U (PopMm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOrO THUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAy4YHBIM $3bIK B KA4eCTBE CpEICTBa Mpu padbore ¢
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[CﬁCTBPIﬂ:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IPE3CHTAMEN PE3YyIbTATOB IMO3HABATEIBHOU ESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOTro MpoeKkTa, U (opMyIupOBaTh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECAOBAHUN NMYTEM COTJACOBAHUA IMO3UIUMKA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC 1eHCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4eOHBIX M HCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE caMoOaHalu3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHUsI, YMEHHS U CIIOCOOBI ICHMCTBUM
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHWUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEAMETHBIE pPE3YyJbTaThl MPEACTABICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B OOECIEUEHHUH YCTOWYMBOTO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MPUPOJIONOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphl
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka atoma, S-, P-, d-aToOMHBIC OpOWTAa M, OCHOBHOE W BO30YXIEHHOEC
COCTOSIHUSI aToMma, TUOpUAu3alMs AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (DYHKIIMOHAbHAS
rpymmna, pajaudkan, CTPYKTypHblie ¢GopMynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reomMeTpudeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akon J[. W. MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUd MpU XUMHYECKUX pPEaKUHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUI; MTPEACTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  4YeJOBEeKa, OOMIMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJMKY IS COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMl U PACKpPbIBATh MX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JIJISl WIUTIOCTPALUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB MO HMX COCTaByY U CTPOCHUIO K OMNpeIeIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUS 110 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeJCTAaBUTENICH OPraHMYEeCKUX BEIIECTB (ITHJICH, alleTHIICH, TOJIYOJ, TJIUIEPUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHCJIOTaA, YKCYCHasl KUCIO0Ta, CTeapyUHOBAs, OJICMHOBAsS, MalbMUTHHOBAs KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBsI3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepHU30BaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMUYECKHME CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3TMUHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJHUEeHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXKIAaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U M-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIJIEBOJOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojib), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE MMPOIYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUS — HAOJIIOJICHUH, U3MEPECHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSTh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BenuuuH (Macca, OOBEM Tra30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TMO3WIHMH  DKOJOTHMYECKOM  OE30MacHOCTH  IIOCIICACTBHUS  OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIMSIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIEPUMEHT (MOJy4YEHUE M H3YYEHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1ad 110 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopmynupoBaTh II€db HCCIEAOBAHHUSA, NPEACTaBIATh B pa3iaudHON (popme
pe3yJIbTaThl IKCIEPUMEHTA, AHATM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFO1aTh MpaBUia SKOJOTHYECKU 11€TIeCO00pa3HOTO MOBEICHUS B OBITY U
TPYZAOBOM AEATEILHOCTH B LEISIX COXPAHEHHUSI CBOETO 3J0POBbSA, OKPYKAIOIICH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazartens [IK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICIICHAIIPABICHHBI TOMCK
XUMHUYECKONU MH(MOPMAIIUK B PA3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHAJIM3MPOBATh XMMHYECKYI0 MH(MOpMAIMIO, TepepadaThiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuuyeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX U ITI03HABAEMOCTHU SIBJIIEHUM IMPUPOIABI, O MECTE€ M 3HAYECHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B O0ECIECUCHHH PAIMOHAIILHOTO MPUPOAOINOIb30BaHUSA, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

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

M30TOIIBI, JJIEKTPOHHAs 0000YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMUYECKasi CBSI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJIOPOJHAsA),
KpUCTAJUIMYECKasi pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3 eKT
XUMHUYECKOU PEaKIiUi, CKOPOCTh XMMHUUECKON peakiuy, XUMUUECKOE PAaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOW AUCCOUMAIMU, TEPUOAUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe€ B OCHOBE IOHUMAaHUS
OPUYUHHOCTH U CUCTEMHOCTH  XUMHYECKMX  SIBIICHUH;  COBpPEMEHHBIC
NPEACTABJIEHUS] O CTPOCHHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECUH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKkTOJIOTHYECKHUE CBEJACHHUS O CBOMCTBAX, COCTAaBe, IMOJYYCHHH U O€30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC IMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, UCIOJb30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAs), THUMN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KJIacCUPUIIUPOBATH:  HEOPraHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JIPYTHUE); CaMOCTOSITEILHO BBIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs KilacCU(pUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHUH: XapaKTEpH30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  JI.MI.  MenneneeBa,  UCNONB3ysS  IOHATHUA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  pA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOILBI0 YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX pEaKIui; peakuuii MOHHOro OOMEHa MyTEM COCTABICHUS HMX MOJHBIX U
COKpAllIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakUMd  THUAPOJIN33a;  PEaKUUU
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakluh B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
MIPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUpPOAbl — HaOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JICSATEILHOCTH YEJIOBEKa U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TMPOBOAMTH pPACU€Thl: C HCIOIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKIMH BEILIECTB; TEIIOBOTrO 3ddexTa
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelid PacTBOPOB KUCIOT M WLIEIOYEH C
W3BECTHOM CTETEHBIO JHUCCOIMAILMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluHu, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JAAaHO B BUIE PAcTBOpaA C
onpeieIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIIM JIAaHO B M30BITKE
(uMeeT mpUMECH); MOJM BBIXOJA MPOAYKTa pEaKuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTABA HEOPTaHUYECKUX BEILECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0 HWHAUKATOPOB, W3YYEHUE BIHSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMam «Mertamisy u  «Hemeramnel») c
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpalIeHus C BEIIECTBAMU U JaOOpaTOPHBIM
obopynoBaHueMm, (OpPMYyIUPOBATH II€JIb HMCCIENOBAaHUSA, TMPEACTABIAThH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocyynol u nabopaTopHbIM 000pyAOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTHYECKH II€JE€COO00PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUK B PA3IMUYHBIX UCTOYHUKAX (Hay4dHas ¥ yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIL30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 ketoHbl. KapooHOBbIE KHCHOTHI. CI0XKHBIE 21 https://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YTIeBOE o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkysipHbIe COEMHEHUS 6 Bubmmorexa [JOK
' YIAp A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHHECKHE pearLiii 19 1 3 https://m.edso0.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
22 Merast 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Paznen 3. Xumusi v :KU3Hb
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB
Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XUMUH, TIPEICTABJICHHE O MHOTO00Opa3uu 1 Bubmorexa [IOK
> TP . P https://m.edso0.ru/3686e6f5
OPraHUYECKUX COCTMHECHUM
DNEeKTPOHHOE CTPOCHUE aTOMa yriepoia
9 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1 bubnuotexa [JOK
BasieHTHBIE BOBMOKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMuYeckas CBsI3b B OpraHU4eCKHUX
3 coeMHEHUAX. MexaHn3Mbl 00pa30BaHUs 1 bubnuorexa [JOK
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa https://m.edso0.ru/8d39f5c8
CBsI3eM
4 Teopust cTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenunenuii A. M. byrneposa https://m.edso0.ru/9e595ch8
Buner uzomepun: CTpykTypHas,
5 MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 bubnunoreka [JOK
3¢ deKThl B MOJIEKYJIaX OPraHUYECKUX https://m.edsoo.ru/b0e61661
COCIMHEHUI
[IpencraBnenue o KIaccuPpUKaUU U
6 CI/E:TeMaTI/IquKaﬂ HOMeHIg;aT a 1 Bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
(IUPAC) oprannuecKmx BEIIECTB
7 Knaccugukamnus peakiuii B 1 bubnuorexa [IOK

OpFaHquCKOﬁ XUMHHU

https://m.edsoo.ru/ba5706aa
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CucreMaruzanuys u 0000LIeHUE 3HAHUN

bubmuoreka [IOK

8
110 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
9 (dhopmMyIia, HOMEHKIIATypa U H30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE W MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOCHHE MOJIEKYJT
10 du3znvecKkrue U XMMUYECKHEe CBOMCTBA bu6moteka [IOK
AJIKAaHOB https://m.edso0.ru/3137711c
HaxoxneHnue aikaHOB B IPUPOJIE.
11 Crioco0BI MOJIyUEeHUS U IPUMEHEHHE bubmorera TTOK
ya p https://m.edsoo.ru/259b0a5b
aJIKAaHOB
[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa U U30MEPHSI,
12 0COOEHHOCTH CTPOCHUS U XUMHYCCKUX bubmorexa HOK
N p https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI TIOJTYUYEHUS U
MIPUMEHCHHE
Pemenne pacu€THBIX 33724 HA
OTpeieJICHUE MOJICKYIISIPHOU (POPMYJIbI
13 OPraHM4YeCcKOro BEUIeCTBa M0 MACCOBBIM bubnuoreka [JOK
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIHNX B https://m.edsoo.ru/bf84d8eb
ero cocras. CucreMaTu3anus 1
000011IeHE 3HAHUN IO TEME
AJNKEHBI: TOMOJIOTHYECKH psijl, oO1as
opMyJia, HOMEHKJIaTypa, JIEKTPOHHOE
14 1(/11) np OZT AHCTBEHHOE ZE OCHHE ’ bubmorexa LHOK
pocTp p https://m.edsoo.ru/273b0ale
MoJekysl. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MEpHUsl AIKEHOB
15 duznyecKre U XMMUYECKHue CBOMCTBA bubmuoreka [JOK

ankeHoB. [IpaBuino MapkoBHHKOBa

https://m.edso0.ru/21069ccd
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CrniocoObl mosryyeHns U IpUMEHEHNE

bubmuoreka [IOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuyeckas padora Ne 1 mo teme
17 "[Tonyuenue sTUICHA U U3yYEHHUE €T bubmorexa HOK
. 7 " i https://m.edso0.ru/0941eed8
CBOMCTB
Pemenue pacu€rHbIx 3a1a4 Ha
18 oTIpeieNIeHUEe MOJICKYISIPHON (DOPMYJTBI bubmorexa HOK
p yip pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJIUPOBAHHbBIC bubmorexa [IOK
P > KYMYTHP ' https://m.edso0.ru/04298c0a
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuotexa [JOK
JTMEHOB https://m.edsoo.ru/e561253d
21 CriocoObI MoTy4eHus! ¥ IPUMEHEHNE bubnuoreka [IOK
aJIKaJINEeHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as
29 dhopmysna, HOMEHKIATypa, SJIEKTPOHHOE bubnuorexa [JOK
U MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (pr3nuecKue CBOMCTBa
23 XHWMHYECKUE CBONCTBA aJIKUHOB bubmorexa HOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIEe peakiiii Ha TPOMHYIO bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOslI mosTyueHus: ¥ IpUMeHEHUe bubnuoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenne 3agau: pacy€Tsl 0 ypaBHEHUIO bubnmoreka [JOK
XUMHUUYECKOHN peakiuu https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHHe 3HAHUN
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110 TEMC

ApEeHbI: TOMOJIOTUYECKUH psiJl, 00111ast
(bopmyna, HOMEHKIAaTypa. DIESKTPOHHOE

bu6mmoreka [IOK

28 Y MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
poctp P 4 https://m.edsoo.ru/a92a7094
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOICTBa
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHU bubnuotexa [JOK
3aMEIICHUA https://m.edsoo.ru/a44alae4
XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUN
30 MIPUCOCTUHECHHS, OKUCIICHAE TOMOJIOTOB bubmorexa [IOK
p ’ https://m.edsoo.ru/a44alae4
OeH3ona
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnuoreka [IOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€rHbIx 3a1a4 Ha
32 oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI bubmmorexa LOK
P YAp pMY https://m.edsoo.ru/53461a2c
OpPraHHYECcKOro BellecTBa
33 CriocoObl MoTy4eHus U IPUMEHEHNE bubnuorexa [JOK
apeHoB https://m.edso0.ru/6f717d09
34 I'enetnueckas CBsI3b MEKIY
Pa3IUYHBIMU KJIacCaMU yIJIEBOIOPOIOB
Pacuétbl o ypaBHEHUSM XUMHUYECKUX
35 peakuuii. CucremaTuzanus u
0000111eHIe 3HAHUI 110 TeMe
36 [Tpupousiii ra3. IlonytHble HeTAHBIE
ra3bl
37 KameHnHbIi1 yroJib ¥ mpoJIyKThl €70 bubnmnoreka [JOK
nepepaboTKu https://m.edso0.ru/69b3398b
38 Hed1b 1 cniocoOs! e€ nepepaboTKH. bubnuorexa [IOK
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[IpumeHeHne NpoIyKToOB MepepadoTKU
HepTH

https://m.edsoo0.ru/21f9de78

I'enermueckas CBI3b MCKOY

39
Pa3IMYHBIMU KJIaCCaMU yIJI€BOJA0POJIOB
["asioreHONpPOM3BOIHEIE YTIIEBOIOPOIOB:
40 JJIEKT OHHCI))G CT oeHHe‘yreaKunn ’ bubmorexa HOK
p p P https://m.edso0.ru/82b4d759
3aMeIeHus TaJIoTeHa
JeWcTBue menoueit Ha
41 rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
4 CucreMaruzamys 1 0000IIeHNe 3HAHUN bu6moreka [IOK
1o pazzaeny "YriaeBoaopoasr" https://m.edso0.ru/20e89f22
43 KonTtponsHas padoTa o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
44 CTPOCHHE MOJIEK JI1) n3oMe I/Iﬂ(b o bubmorexa HOK
P Y L, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue cBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX bubnunoreka [JOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl mosTyueHus: ¥ IpUMEHEHUe bubnunoreka [JOK
OJHOAQTOMHBIX CIIUPTOB https://m.edso0.ru/484100000000000
[IpocTeie aupel: HOMEHKIATYpa U
47 I/I;Z)Me us ((I))C(1)36CHHOCTI/I (bI/I3I/}I,EeCKI/IX " Bubmorexa LIOK
pH, . https://m.edsoo0.ru/c2c788b2
XUMHUYECKHUX CBOHCTB
48 MHOroaTOMHBIE CITUPTBHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TJIMLHEPUH, UX

https://m.edsoo.ru/ee4d84aa
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¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

CrniocoObl mosTy4eHHs U IPUMEHEHNE

bu6mmoreka [IOK

49
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 ¢busnveckne cBoricTBa. TOKCHYHOCTH bubamorexa [TOK
' https://m.edso0.ru/2ce726f8
(dbenona
bubmmoreka [{OK
51 X ecKHre cBoMcTBa (heHoIa
MMHECKNE CBOHCTBA denon https://m.edso0.ru/037ca5f9
52 CriocoObI MoTy4eHus! U IPUMEHEHNE bubnuotexa [JOK
dbenona https://m.edsoo.ru/c77ddf4c
[IpakTueckas padota Ne 2. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmiorexa HOK
p a https://m.edsoo.ru/fd0ced09
"Cruptsl 1 heHoBI"
54 CucreMaru3anus 1 0000IIeHUE 3HAHUHT bubnuorexa [JOK
110 TeME https://m.edso00.ru/1810ch9b
AJNbACTH]IBI M KETOHBI: JIEKTPOHHOE
55 CTPOCHHE KapOOHUILHOU TPYIIIIHI; bubnuoreka [JOK
TOMOJIOTHYECKHE PSJIbI, OOIIas https://m.edsoo.ru/b139beaa
dhopmyna, n3o0Mepusi 1 HOMEHKJIATypa
56 AJbACTHIBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOMCTBA; peakIuy MPUCOCTUHEHUS https://m.edsoo.ru/c887425c¢
57 Peaxkiim okucieHns U Ka4yeCTBEHHBIE bu6mmoreka [JOK
peaKuuy aJIbJAETUIOB U KETOHOB https://m.edsoo0.ru/a393baa9
58 CriocoOblI MONTyueHus albJICTHIOB U bubnuoreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHEIE IIPEJIENILHBIC
el bu6mmoreka [JOK
59 KapOOHOBbIE KMCIIOThI, 0COOEHHOCTH

CTPOCHHUA UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
60 .
KHCIIOT, UX (pU3UvecKne CBOHCTBA https://m.edso0.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MypaBbUHON
62 KHCJIOTB. MHOTOOOpa3ue kKapOOHOBBIX bubmorexa HOK
' P P https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
63 IAKapOOHOBBIX, THAPOKCUKAPOOHOBEIX bubmorera T[TOK
p » THAP p https://m.edso0.ru/83a08773
kucyoT. [IpeacraBuTenu BeICIITUX
KapOOHOBBIX KHUCJIOT
64 [TonsaTHe 0 MPOM3BOAHBIX KAPOOHOBBIX bubnuoreka [JOK
KHCIIOT https://m.edso0.ru/0d162d9d
65 CriocoObl MoTy4eHust U IPUMEHEHNE bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
66 obmas Gopmyina, uzoMepus u bubmorexa HOK
PMyTId, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3aaa4: 10
68 YPaBHEHUIO XUMHUYECKON peakinu, Ha
oTpeeNieHue MOJIEKYAIPHON (GOPMYITBI
OpPraHMYECKOTO BEIECTBA
IIpaktuyeckas padora Ne 3. Pemenue
bu6mmoreka [JOK
69 AKCMEPUMEHTAIBHBIX 33124 TI0 TEME

"KapOoHoBble KUCHOTHI. CI0XKHBIE

https://m.edsoo0.ru/486671fb
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s¢upsr"

XKupsr: crpoenne, puznvecKue u

bu6mmoreka [IOK

70
XMMHMUYECKHE CBOMCTBA (TUAPOJIU3) https://m.edsoo.ru/a19c5b98
OCoOeHHOCTH CBOWCTB JKUPOB,
71 COAEPIKAIIMX OCTATKHA HEIIPEAEIILHBIX bubnmorexa LHOK
p p https://m.eds00.ru/b0331922
KUPHBIX KHCIIOT. JKUPBI B IpUpo/ie
MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
79 KHCJIOT, nX Motomiee neiicteue. [lonsatue bubmmoreka [{OK
O CUHTETHYECKHUX MOIOIINX CPEJICTBAX https://m.edso0.ru/3c566565
(CMO)
T'eneTnueckas CBA3b YIIIeBOJOPOIOB U
73 KHCIIOPOICOIEPKA IZ)I; 0 FaleI/IlZICJ(I)KI/IX bubmorexa HOK
poAcoaepRatl p https://m.eds00.ru/56790c96
BEILECTB
74 PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuui
CucreMaru3anus 1 0000IIeHNE 3HAHUIT bubnuoreka [{OK
75
110 TeME https://m.edsoo.ru/f8eaf2eb
OO0111ast XapaKTEPUCTHKA YIIEBOIOB U
76 Knaccn(bmi)a I/mp JIEBO Zj; (MoHO-, 1H- bubmmorexa [TOK
1 YT A e https://m.edsoo.ru/7a9693al
1 TIOJTHCaxXapHIbl)
77 Momnocaxapuapl: pu3nyecKue CBOMCTBA bubnunoreka [JOK
Y HaXOXKJICHUE B IPUPOJIC https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue IIIoKo3bl, €€ 3HaUeHNE B bubnuoreka [IOK
JKU3HEEATEIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
HcaxapHuIbl: caxapo3a, MajJbTo3a U
79 JZI[aKTO%F Haxox eII{)I/Ie B IIPUPOJE U bubmiorexa LIOK
' a PHPOA https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE JHcaxapuioB
80 [Tonucaxapunapl: cTpoeHne bubnuorexa [IOK
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MaKpOMOJIEKYJ, (PU3nYecKre u
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/72a04508

81 [TonsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX bubmmorexa HOK
Y https://m.edso0.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
82 OTIpeJIeIICHUE JIOJIH BBIXOA MPOTyKTa brbmmorexa [TOK
pel 8 718 TIpOAYI https://m.edsoo.ru/7fde47ef
PEaKIUU OT TEOPETUICCKH BO3ZMOKHOTO
83 Cucremaru3zanust 1 0000IIeHUE 3HAHUIA bubnuotexa [JOK
10 pa3aery https://m.edso00.ru/08d4364c
KounTponbnas paborta o teme
84 "Kucnopoacoaepxkaiine opraHndecKue bubmorexa [IOK
P " P P https://m.edso0.ru/42c6678e
COCTMHEHUS
AMUHBL: KJTaccupUKaIns, CTPOCHUE
85 MOJIEKYJI, 0011ast popMysia, H30MepuUs Bubmmorexa [IOK
i, oot PMYTIa, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyecKrue CBOUCTBa
86 XHUMHUYECKUE CBOUCTBA aTu(aTHIECKUX bubnuoreka [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIIIH: CTPOCHHUE aHUJIMHA,
87 0COOEHHOCTH XUMHYECKHUX CBOUCTB bubmorexa HOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
88 CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
anupaTUHISCKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
89 nuzomepusi, pusnueckue cBoiicTaa. bubnuoreka [IOK
OTtnenbHbIE IPEACTABUTENH O https://m.edsoo0.ru/d1773e80
AMUHOKUCIIOT
90 XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT, UX bubmuoreka [JOK

OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCJIOT.

https://m.edsoo.ru/77df705a
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CuHres u ruapoJin3 IeuTHa0B

benku xak npupoAHbIE IOJIUMEDHI;

bu6mmoreka [IOK

91
CTPYKTYpHI OEIIKOB https://m.edso0.ru/429e9899
bu6mmoreka [IOK
92 XUMHUYECKUE CBONCTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoIepKaIre reTepoOuKINIeCKIe
93 coeI[HHerm H eI/IH(l))BBIG KUCJIOTHI: bubnmorexa LOK
Y ' https://m.eds00.ru/521d1431
COCTaB, CTPOEHHE U OMOJIOTUYECKAs POJIb
[IpakTueckas padota Ne 4. Pemenue
94 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
"A3zoTcoaepxamiue OpraHn4eckue https://m.edsoo.ru/8e3c02d1
coequueHus"”
[Ipaktrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [JOK
95 "
Pacno3naBanue opraHndecKkux https://m.edsoo.ru/bde3fdf6
coequHeHun"
KontponpHas paboTa o teme
96 "A30TCOIepKaIINe OPraHUIECKHE bubmmorexa [JOK
AP " Hne op https://m.edsoo.ru/ce561bc7
COCTMHCHUS
OCHOBHBIC IOHATHUS XUMHUHU
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUHN U bubnuoreka [JOK
METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALIUS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU
08 [Inactmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa MIacTUKA https://m.edso0.ru/82242e0f
99 DnacToMephl: HATYpaIbHbBIN bubnmoreka [JOK
CUHTETUYECKUE KaydyKu. Pe3una https://m.edso0.ru/246103ec
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK
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HNCKYCCTBCHHBIC, CUHTCTHUYCCKUC.
HOJH/IMepI)I CIICHIHUAJIbBHOT'O HAa3HAYCHU A

https://m.edsoo.ru/5963a601

[Ipaktudeckas padora Ne 6. Pemenue

bu6mmoreka [IOK

101 1
iKCHepHMeHTaHBHHX ST IO TEME " https://m.edsoo.ru/3aebd77a
PacniozHaBaHue mactMace ¥ BOJIOKOH
O0600611eHre U crucTeMaTu3anus
102 M3Y4YEHHOI0 MaTepuasa 1o Teme 1 bubmorera [JOK
" " https://m.edsoo.ru/6a22b1e8
BI)ICOKOMOJ'IGKYJISIPHI)IG COCINMHCHU A
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuoreka [JOK
anemMeHT. M3oTonsl https://m.edsoo0.ru/59c112ee
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, bubnuoreka [IOK

2 1
KBaHTOBBIE YnCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukarus XuMuueckux 2IeMEeHTOB (S-, 1 bubmuorexa [JOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9

4 Pacnpeznenenue 31eKTpOHOB MO ATOMHBIM 1 bubnuoreka [IOK
opOuTaNIAM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpAIIUX aTOMOB

5 BJ'ICMCII;TOB B OCHOEI)-IOI\ZII)/I BO30YXAEHHOM 1 Bubmmorexa LIOK

YA https://m.edso0.ru/8149e846

COCTOSIHUM
DIeKTPOHHBIC KOH(PUTYpaIIUU HOHOB. bubnuoreka [JOK

6 1
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[lepuoanueckuit 3akoH u Ilepuoauueckas

7 CHCTeMa XMMHYECKHUX dneMeHToB . 1. 1 bubnuoreka [JOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://m.edso0.ru/16957c01
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

8 XMUMHYECKUX DIIEMEHTOB U 00pa3yeMbIX UMU 1 bubnunoreka [JOK
IIPOCTBIX U CJIIOXKHBIX BELIECTB 110 IpyIIaM U https://m.edso0.ru/f8468927
nepuoaam

9 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10 1 bu6nmoreka [JOK
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TEMC

https://m.edsoo.ru/8fad2942

Bunpsl xumnueckou cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.

bubmmoreka [{OK

10
Boaoponnas cBsizb. MexMoneKynsipHbie https://m.edso0.ru/5a8072af
B3aHMOJICUCTBUS
BaneHTHOCTh U BaJICHTHBIC BO3MOXHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOMN CTPYKTYPHI bubmorera [JOK
' P PYKIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJsieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [JOK
[IpencraBienue 0 KOJJIOUAHBIX PACTBOpax https://m.edsoo.ru/da2c70e4
HcTunHble pacTBOPHI: HACBIIICHHBIE U
15 HEHACHIIIICHHBIE, PACTBOPUMOCTD bubmorexa HOK
> P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsi
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aa4 ¢ UCmosib30BaHUEM OHITUN
17 "MaccoBas 10J151 pacCTBOPEHHOTO BelecTsa' bubmmorexa [JOK
\ TP P \ B ’ https://m.eds00.ru/785e0ab4
MOJIsIpHAsE KOHIICHTPAIUs
18 Knaccudukarnus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHMYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus 1 0000IICHUE 3HAHUHA 110 bubmuoreka [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonTtponsnas padora o remam "Crpoenue
aroMa. [leproinueckuii 3aKOH U

bubmmoreka [{OK
20 [Tepromuieckasi cucTeMa XUMUYECKUX
"o https://m.edsoo.ru/70a60aa4
anemenToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecT"”
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
21 3aK0oH cOXpaHEeHHUs MAacChl BEIIECTB; 3aKOH bubmmorexa [TOK
P ’ https://m.edso0.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHHS YJHEPTUU TTPU
XUMHYECKHAX PEaAKITHIX
29 TenoBbie 3¢ (HeKTh XUMUUECKUX PEAKITHIA. bubnuoreka [IOK
TepMoXxuMHUUYECKUE YpaBHEHUS https://m.edsoo.ru/d1db86da
23 Brrunciienus no ypaBHEHHSIM XUMHYECKUAX bubnuoreka [JOK
peaKurii 1 TEPMOXUMHUYECKUM YPaBHEHUIM https://m.edsoo.ru/87b13954
CKOpOCTh XMMUUYECKOH peakiinu, eé
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u xatanuszatopbl
25 ['oMoreHHbIe ¥ reTeporeHHbIE PeaKITun
[Ipaktrueckas padota Ne 1 mo reme "Bnusnue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
P N P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peaKInu
97 OO6paTumbie U HEOOPATUMBIE PEaAKIIUU. bubnnoreka [JOK
XHUMHUYECKOE PAaBHOBECUE https://m.edso00.ru/30952f9b
IIpaktnyeckas padora Ne 2 o teme "BnusHue
28 a37MYHBIX (DAKTOPOB Ha MOJIOKEHUE bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PABHOBECHS
29 DnektponuTrdeckas auccounanus. CuiabHbie bubnmoreka [JOK

U cl1a0Oble QJICKTPOJIUTHI. CrerneHb

https://m.edsoo.ru/5f766bdf
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Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

bubmmoreka [{OK

30 pacTBOpoB. BoopoaHerii mokaszarens (pH) htts://m.edso0.ru/3966ca89
pacTBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[Tpaktuueckast pabota Ne 3 o Teme
32 ")I()I/IMquCKHe ;I))eaKU;HH B pacTBOpax bubmmorexa LOK
. https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
33 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH. bubnuoreka [IOK
Baxuelinre OKACIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 MeTto 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubnuoreka [IOK
OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB Bubmmorexa [IOK
https://m.edso0.ru/93fb97d2
36 Pemenue 3aga4 pa3nmuyHBIX TUIOB bubmorexa [JOK
https://m.edsoo0.ru/5a859d16
37 Pemenue 3aga4u pa3auvHbIX THIIOB bubmmorexa [JOK
https://m.edsoo.ru/5afa265d
38 CucremaTu3zanus 1 00001IeHHe 3HAHUN IO bubnnoreka [JOK
teme "XuMHUUeCKre peakiuun" https://m.edsoo.ru/c161eb85
39 KontponbHas padoTa o teme "XuMuueckue bubnunoreka [JOK
peakuun" https://m.edso0.ru/a8a0a930
[Tonmoxenne Hemeraos B [lepuoauueckoit
40 CHUCTEeME XUMHUYeCKuX 35ieMeHToB /1. 1. bubmuoreka [JOK
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMOB. OU3UYECKHE CBONCTBA HEMETAIIIIOB
41 AnnoTponus HEMETAJUIOB (Ha IpUMEPE bubnuorexa [IOK
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KHCIopoa, cephbl, Gocdopa u yriepoaa)

https://m.edsoo.ru/ef92c91c

Bonopoa: monmyaenue, Gu3ndecKue u

bu6mmoreka [{OK

42
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl https://m.edso00.ru/0aa8f613
l"aymorensl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI
43 MOJTy4eHuUs1, GU3NIECKAE U XUMHUECKHUE bubmorexa HOK
zlq ’ https://m.edso0.ru/4e223795
CBOCTBa
lNanorenoBonopoasl. Baxunenmue
44 KHCIJIOPOJICO ep>1<a 1€ COCTMHCHUS brbmmorexa [OK
POACOACpRAIl A https://m.edso0.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI
45 MOJTydeHUs TaIoreHoB. [Ipumenenune bubmorexa IOK
yi P . https://m.edsoo.ru/6971aca4
TAJIOTCHOB U MX COCTUHCHUM
[Ipaktuueckas padota Ne 4. Permenue
46 AKCIEPUMEHTAJIbHBIX 33a4 M0 TeEMe bubmorexa TOK
" P " 8 https://m.edsoo.ru/8b26fecd
l"asiorensl
Kucnopoa: nabopatopHblie 1 MPOMBIIITICHHbIE
crocoObl MoJTyueHus, PU3nIECKue u bubnuoreka [JOK
47 .
xuMuueckue cporcta. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCIIOpO/Ia U 030HA
bubnuoreka [JOK
48 OKcupl ¥ IEPOKCUIbI
A P A https://m.edsoo.ru/5c¢8816a0
49 Pemenue 3a1a4 pa3anyHbIX TUTIOB bubmorexa HOK
At p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI
50 noi EHUS (bI/I3I/I‘{eCKI/lI:)e E XUMHYECKHE bubmmorexa [JOK
Elq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubnmoreka [JOK
51 CepoBosiopo, Cynb(uIbI 1

https://m.edso0.ru/7c875999
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Kucnopoacoaepikaye coeIMHEHUS CEPBI.

bubmuoreka [JOK

52
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktudeckas padora Ne 5. Permenue
53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u bubmorexa LHOK
. P " P https://m.edsoo.ru/O0afb05e4
e€ CoeTMHCHMS
A30T: HaX0XKJICHUE B TIPUPOJIE, CIIOCOOBI
o4 MoJtyueHusi, GU3NYECKUEe U XUMUYECKHE brommorexa [TOK
YIS https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHUAK, HUTPH/IBI
Kucnopoconepxanme coequHEHHS a30Ta. bu6moreka [IOK
55 . .
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHue a30Ta U €ro COeAMHEHUN. bu6moreka [IOK
A3OTHBIE yIOOpEeHUSI https://m.edso0.ru/129f5059
®ocdop: HaxXOXKIEHHE B IPUPOJIE, CIOCOODI
dop 8 papox bu6mmoreka [IOK
57 MoJTydeHus1, GU3NICCKUE U XUMUICCKHE
: https://m.edsoo0.ru/9a6b43ec
cBoiictBa. ®ochumsr u Gochuna
58 Oxkcunpl hocdopa, pochopcoaepxarine bubnuoreka [JOK
kucioThl. Cost pochopHOM KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne Gocdopa u ero COeTUHEHHIA. bubnuoreka [JOK
dochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas pabota Ne 6. Pemenue
60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U bubmorexa HOK
P A https://m.edsoo.ru/8175ac3f
dhocdhop u ux coenuHeHU"
VYrnepo: HaXxoXIeHUE B PUPOJIE,
61 annof (f[nHLIe Moﬂ nouka §I/I'I)(I)I[H3I/I‘IGCKI/IG U Bu6mmorexa LIOK
p VH T https://m.edso0.ru/1eb19f9e
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcun yriepona(ll), okenn yrinepona(1V), bubnmnoreka [JOK
yrojbpHas KUCJIOTa U €€ COJIn https://m.edsoo.ru/dba58adf
63 Pemrenue 3a1au pa3auyHbIX TUIOB bu6nmoreka [JOK
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https://m.edso0.ru/6029b609

Kpemuwuii: HaxoxaeHue B IPUPOE, CIIOCOOBI

64 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE brbamorexa HOK
N https://m.edso0.ru/143558ab
CBOMCTBa
65 Oxkcun kpemuaus(1V), kpemMHUEBasE KHCIIOTA, bubnuorexa [JOK
CUJIMKATBI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM. bubmorera [JOK
66 CTeK0, €ro MoNTyHeHHe, BHH CTeKTa https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa IOK
https://m.edsoo0.ru/b624f801
68 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubmuorexa [JOK
teme "Hemeramnsr" https://m.edsoo.ru/6e864db5
" " bubmuorexa [JOK
69 KonTtponbHas padoTa nmo teme "HemeTamib httos://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHON pabOTHI, bubnuoreka [JOK
KOPPEKIIUS OITMO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue metamioB B [lepuoanyeckoit
CUCTEME XMMHYECCKUX DJICMCHTOB. bubnmuoreka [JOK
71
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX https://m.edso0.ru/9839c16¢
000JI04€K aTOMOB METAJIOB
7 O6uue ¢puznyeckue CBOMCTBa METAIOB. bubnunoreka [JOK
[IpuMeHeHre MeTauIoB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [JOK
73 CnnaBsl MetaioB. Koppo3ust MeTamios httos://m.eds0o.ru/42b872e3
74 Pemenue 3a1au pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI bubnuorexa [IOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTayuioB. O0mmue crocoObl MOTydSHHS
METaJLIOB

https://m.edsoo.ru/94eb377a

OO6uas xapakrepuctuka MetamioB | A-rpynmsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u Kaymii: moay4eHue,

bubmmoreka [{OK

76
(bu3uYecKre U XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COCMHEHU N
O6mras xapakrepuctuka metayios [A-
rpynnsl [leprognyeckoit cucteMbl
77 XUMHUYECKUX DJIEMEHTOB. Maruuii U Kajabllui: bu6moreka [IOK
noJjydeHue, GU3NIecKue 1 XUMHIECKUE https://m.edso0.ru/7c3e49c0
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHUIN
78 JKEcTKOCTE BOIBI M CIIOCOOBI €€ yCTpaHEeHU S bubmorexa LOK
yerp https://m.edsoo.ru/c74bfae9
79 AIOMUHHMI: TIoJTydeHue, GU3ndecKkue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA, MIPUMEHECHHUE https://m.edso0.ru/0e79b266
AmboTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
80 QATIOMHUHHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS Bubmmorexa LIOK
> AP ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHUE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
IIpaktuyeckas padora Ne 7. Pemenue
82 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43
MerTanibl TJIaBHBIX TOATPYIII
OO1as XxapakTeprucTUKa METaI0OB TOOOYHBIX
. bubnmoreka [JOK
83 noarpymnn (b-rpynmn) Ilepuoaunueckoit

CUCTEMBI XUMHNYCCKHX 5JICMCHTOB

https://m.edso0.ru/610d7431



https://m.edsoo.ru/94eb377a
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https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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https://m.edsoo.ru/610d7431

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U

bubmuoreka [JOK

84
€ro COCIMHEHU, UX TPUMEHEHUE https://m.edso00.ru/9911bef3
Baxwueline coelMHEHNs] MapraHiia.
85 ITepmaHraHaT Kajaus, €ro OKHCINTEIbHBIC bubmorera [JOK
P ’ https://m.eds00.ru/039d69c8
CBOMCTBA
dusnueckrue 1 XMMHUYECKHE CBOMCTBA JKelie3a
86 u ero coequHennii. [lonydenne U IpUMeEHEHHE bubnmorexa LOK
' i P https:/m.eds00.ru/1b7f8741
CILIABOB KeJie3a
87 dOusnvecKkue U XMMHUYECKUE CBOMCTBA MEIH U bu6moreka [IOK
€€ COCIMHEHUH, X MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
du3nvecKrue U XMMUYECKHE CBOMCTBA ITMHKA U
88 €ro COCAMHECHHUH, NX IPUMEHEHNE bubmorexa [TOK
g ’ P ' https://m.edsoo.ru/b1f2beal
['1ApOKCOKOMITIEKCHI IIMHKA
[TpakTrueckas padota Ne 8. Permenue
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmorexa IOK
p A https://m.edsoo.ru/a6e352ea
"Mertasuibl TOOOYHBIX TOATPYIIT"
90 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa HOK
AdTP https://m.eds00.ru/a8b83d83
o1 O06o01eHre U cucTeMaTru3aIus U3y4eHHOTO bubnuoreka [JOK
Matepuana no teme "Metamib" https://m.edsoo.ru/e91fe975
bubmuoreka [JOK
92 KontponbHas padoTa o teme "Metayibr"
P P https://m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl, bubnuoreka [IOK
KOPPEKIHS OINO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHUN yCTOMYUBOTO
9 a3BUTHSA YyelloBeuecTBa. [IoHATHE O HAYYIHBIX bubmorexa HOK
p ' Y https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEAOBaHUS BEIISCTB
95 HayuHnple npuHIUIIBI OpraHu3auu bubnuorexa [IOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
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XUMHUYECKOTO MPOU3BOJICTBA.
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS
BaKHEUINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XUMHYECKOE 3arps3HEHUE OKPYKAOIIECH 1 bubnuorexa [JOK
Cpedbl U €ro MOCIEACTBUS https://m.edso00.ru/9f11bf51
97 XHMHUA U 310pOBbE YelloBeKa. JIekapCTBEHHBIE 1 bubnuorexa [JOK
CpeacTBa https://m.edsoo.ru/a6552721
98 Xumus iy, Poirk Xumun B o0ecrieueHun 1 bubmmoreka [{OK
MUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7bh5bd2
99 KocmeTtnueckue u mapdroMepHbie CpeicTBa. 1 bubmuorexa [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaskHenmne
100 CTPOUTEIIbHBIE H KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepHuabl
101 XuUMUs B CETBCKOM X0351icTBE. OpraHnyeckue 1 bubnuoreka [IOK
Y MUHEpaJIbHBIC YI00PCHUS https://m.edsoo.ru/fd39587d
102 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bubnuoreka [JOK
TEMeE https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPasi BKJIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH AJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKyJa,
BaJICHTHOCTD, ANIEKTPOOTPHULIATENBHOCTb, CTETIeHb OKHCIICHHS,
XMUMHYECKasi CBsA3b (G- W T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNel, KpHUCTALUTUYECKash pPemeETKa, MOJb, MOJSIpHAs
Macca, MOJISIpHBIH 00BEM, MOJIsIpHasT KOHIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JAUCNEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUAPATHI, YIrIIEPOIHBIH
ckeneT, (YHKIMOHAIBHAS TPYNNa, pPaaWKal, H30MEpBl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas, TeoMeTpuyeckas  (IIuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psAl, TOMOJOIH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOJIepXKallue COECIUHEHUs, OMOJIOTMYECKH aKTHBHbBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, 3K30- U
SHIOTEPMHUUECKUE, PEAKLIMM HOHHOIO OOMEHa, TOMO- M I'e€T€pPOreHHBIE,
oOpatumble U HEOOpaTHUMBbIE), PACTBOP, NIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTHYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTENb,  3JIEKTPOJIU3, CKOPOCTb XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUM M 3aKOHBI (TEOPHsS XHMHUYECKOTO CTPOCHHS OpPraHHMYeCKUX
BemiectB A.M. bytnepoBa, Teopust 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Tepuognueckuit 3akon /.M. MeHneneeBa, 3aKOH COXpaHEHHUsST MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHM, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTA U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUH, COBPEMEHHBIC IMIPEIACTABICHUS O CTPOECHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

MMPEACTABJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHMHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMUYCCKOM PaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akTosorMuecKue CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYECKHX |
OpPraHMYEeCKUX BEIIECTB B OBITY W MPAKTUYECKON JEATEIbHOCTH

YCI0BCKa

1.5

oOlue HayyHble MPUHIMIBI XUMUUYECKOTO MPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHOM KHCIOTHI, aMMMaKa, METaHOJa, INepepadOTKU

HedTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWEC IIOHATHA TPHU OIMMCAHUKU CTPOCHHUA U

CBOWCTB HEOPIaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX MPEBPALICHUN

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWU C TOHATHSIMH M TIPEJICTABICHUSIMHU
IPYTUX MPEeIMETOB g 060Jee 0CO3HAHHOTO TIOHMMAaHUS U OOBSICHEHUS

CYITHOCTHU MAaTCPpHUAJIBHOTO €IUHCTBA MHUpa

CdopMHUPOBAHHOCTH YMEHHS HCIIOTH30BATh:

3.1

HaUMEHOBAHUSI XHUMHUYECKUX COCIMHEHUA MEXIYHapOIHOTO COI03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpPUBUAIbHBIC Ha3BaHUS
BEIECTB, OTHOCALIMXCA K M3YYEHHBIM KjaccaM OpPraHH4ecKHX H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHMBOJIMKY JUIsl COCTaBlIeHUS (OpMYJ HEOpPraHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) GOopMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN OJIA KJ'IaCCI/I(l)I/IKaI_II/II/I N3y4acMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OpraHuM4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromumx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, HW3MCHCHUIO CTENeHEH  OKMCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTb YMEHMS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUHM) UM HOHOB
XMMHMYECKUX NIEMEHTOB | — 4 nepuonos Ilepuomnueckoit cucremsr J[. M.
MeHeneeBa U UX BaJICHTHBIE BO3MOKHOCTH, UCIIOJIB3Ys MIOHATHA S-, p-,

d-BHeKTpOHHBIe Op6I/ITaJ'II/I, OHEPTCTUYCCKHUEC YPOBHU




ChopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MMHU COCIUHEHHUU MO

IIepUOAaM U rpymiam

ChopmMupoBaHHOCTE YMEHHSI COCTABJISITh YPaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ IMOCpPCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YpPaBHEHUSl PEaKUMM pa3jIMYHbIX THIIOB; TIIOJHBIE W COKpAallEHHbIE
YpaBHEHUS peaKkluii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, TPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEaKlnii KOMILIEKCOOoOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPKIATh:

8.1

Ha KOHKPETHBIX NPUMEPAX XapakTep 3aBHUCHUMOCTH PEAKIUOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCpPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECCTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX pEeaKInii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAaB M BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEeHUM (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCHUIbI, COJIH;
yII€BOJAOPOIbL, TPOCThIE A(DUPHI, CHUPTHI, (PEHObI, AJIbJIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXKHBIE S(UPBI, >KUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, OSJIKH)

10

ChopmupoBaHHOCTE yMEHHUS MPOBOAMTH PACUETBl O XUMHYECKHM
dbopMynaM M YpaBHEHHUSM XHMHUECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
M3 UCXOJHBIX BCHICCTB IaHO B BUJIC paCTBOpa C OHpC,Z[CJ'IéHHOfI MaccoBOM

JoJiel pacTBOPEHHOTO BEIIECTBA MIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JJ0JIM, BBIXO/Ia MIPOAYKTa pPEaKIH

10.3

TETI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Biagenue cucreMol 3HaHMM O METOAAX HAy4YHOI'O IIO3HAHUA SIBJICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS IPU SKCIIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SBJICHUH, HMMEIOUIMX MECTO B MPHPOJIE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCT, YMEHHS TPUMEHATh (UCIONB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBaxX BEIIECTB JUJISI DKCIEPUMEHTAILHON TPOBEPKHU
TUINIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHUS;
CHUCTEMHBIC XMMHUYECKUE 3HAHUS JUIsl OOBSICHEHHS W TPOTHO3MPOBAHMS
SIBJICHUH, HMMEIOIINX €CTECTBEHHOHAYYHYIO TPHUPOAY; JUISl TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTh YMEHHMSI TUIAHHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJTYYeHHE ¥ W3YYCHHE CBOWCTB HEOPTraHWYECKUX U
OPTaHWYECKHUX BEIIESCTB, KA4YECTBCHHBIC pEAKIMH YIJICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHCIIOPOJCOJCPKAIIUX OPTaHWYSCKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIOACHHEM IPaBUII
Oe3omacHoro  oOpamieHuss C  BemecTBaMHM W JIAOOPATOPHBIM
o0opynoBaHueM; GOpPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEICHANPABICHHBIM MOMCK
XUMHUYECKOU MH(GOpMAIMY B PA3IMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaruu, cetb MHTepHeT u
Ipyrue), KpPUTUYECKH AaHaJM3UpOBaTh XHUMHUYECKYIO0 HH(opMaImio,
nepepabaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CdopMupoBaHHOCTF  YMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBaTh MHMOPMAIMIO C TMO3MIMKA JKOJOTHYECKOM Oe30MacHOCTH
MOCJEICTBUM OBITOBOM M MPOHM3BOJICTBEHHOH AEATEIBHOCTH YEIIOBEKa,
CBsA3aHHOW C mepepaboTKoN BemecTB; CGHOPMUPOBAHHOCTh YMEHHMA
OCO3HAaBaThb  OMACHOCTb  BO3JCWUCTBUA  HA  JKHUBBIE  OPraHU3MBbI
ONpEJECNEHHBIX BEIIECTB, IOHUMAs CMBICH [OKa3aTels MpeaesIbHON
JOMYCTUMOM KOHIIEHTpAIluM, W TIOSCHATh Ha TpUMEpax CIOCOObI
YMEHBILEHUS U NPEIOTBPAIICHHS X BPEIHOTO BO3/AECUCTBHS HA OPraHU3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUuMunumn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTUYCCKUM YPOBHIM. KﬂaCCI/ICI)I/IKaIII/Iﬂ XUMHUYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPIeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[lepnoguueckas cucrtema xumudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmeica I[lepuoamueckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIWHEHUH IO
MnepuojiaM M rpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUMX OKCHUAOB U THAPOKCHUIOB

1.3

BaneHnTHOCTB. DIEKTPOOTPUIIATENHHOCTh. CTENEHb OKUCICHUS

1.4

Buapl xumudeckol cBs3u (KOBaJeHTHAs!, HOHHAS, METAJUTMYECKAs, BOJOPOIHAS)
1 MeXaHU3MBI e€ 00Opa3oBaHus. MeXMOJIEKYIIpHbIEC B3auMoAeCcTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. THIbl KpUCTATIMYECKUX

peéToK. 3aBUCUMOCTh CBOMCTBA BEIIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakiuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMudyeckux peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakiuu. XuUMUYeckoe paBHOBecue. DakTophl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHoBecus. [Ipunnumn Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunpHble U caa0ble QJICKTPOJIUTEI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaﬂBHaﬂ, mcjo4Has. CreneHn

nucconuannu. Peaknuyu HOHHOTO 0OMEHA

1.10

I'uaponus coneit. MonHoe npousBeaeHue BoAbl. Bogopoansiii nmokazarens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIMHU PACTBOPOB: MaCCOBasd H0OJIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACBIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCIUTEITbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoasl QJICKTPOHHOT'O Oaytanca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coeanneHnii. HomeHnkmaTypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kaluuil, KaJbIUH,
MarHvii, aJIFOMHHHHA, ITUHK, XPOM, JK€lIe30, Melb) M WX coenuHeHuid. OOmue

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWCTBA BAXHEUIIUX HEMETAUIOB (TaJOr€HOB, CEpPHI, a30Ta,
docthopa, yriepoga W KpeMHHUA) H  HMX  COeAUHEHUH  (OKCHUIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH#Par#H## 1 nenTudukanusi HeOpraHMIeCKuxX coequHeHnit. KauecTBeHHbIS

PEaAKIIMK Ha HCOPraHMYCCKUE BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOPpHUU XUMHUYECKOTO CTPOCHHUA OpraHUYCCKUX
coenquHenni A.M. BytiepoBa. YTIIepOaHBIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHUYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuaM3anuu
opOuTasneii aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO

cTtpoeHus MmoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomMepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymme.  OpueHTarmoHHble  Y(HPEKTHI

3aMEeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHMYECKUX BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUHN (CHUcTeMaThyeckas) W TpUBUAIbHBIE Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHU3Mbl peaknuu. [loHsTHE O

Hykneoduie u snekrpoduie. [Ipasmno Mapkosuukosa. [IpaBusno 3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IK.]'IOEU'IKEIHH. CHCI_[I/I(bI/IKa CBOMCTB OUKJIOAJIKaHOB C MaJIbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHUA U PA/IMKAJIBHOT'O 3aMCIIICHU

3.6

Ankenbl. XMMUYECKHE CBOMCTBA: peakiun nMpucCoOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYyUYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHUMHUYECKHE CBOMCTBA alKaJHlE€HOB: pCakuuu MNPpHUCOCIUHCHUA

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W MOJHUMCEPU3ALINH. HOJ’Iy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMM IPUCOEAUHEHHUS (TraJOr€HUpPOBAaHUE,
THJIPUPOBAHUE, THApATAlUs, THAPOraJOreHHPOBaHUE) KaK CHOCO0 MOTydeHUs
MIOJMMEPOB M JPYIMX IOJIE3HBIX NPOAYKTOB. Peakumm 3amelneHus. l'opeHue
aleTUIICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUNIAMEHM JUIsl CBAPKU U PE3KU

MCTAJJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoelnHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKHX CBOMCTB crtuposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs ¥ IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBUE € HaTpUeM KaK CHOCcO0  yCTAHOBJIEHMS  HalIU4us
TUAPOKCOTPYNIBI, €  TajJOreHOBOJOPOJaMH  KaK  CHOCO0  MOJTydyeHHS
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHona: peakuus OpOKEHHsI TIIIOKO3bI, THApATAlUs STHIICHA.
OTHUIICHTJIMKOJIb U TJIMLEPUH KaK MPEACTABUTEIM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoWcTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTbHBIX albJIETUIOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEaKIMM Ha KapOOHWIBHYIO Tpymnmy (peakius «CepeOpsHOTro
3epkaiiay, B3auMoeiicTue ¢ ruapokcuaoM menu (I1). Tlomydenue npeaenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalys aleTHieHa. AIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA NpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KkucioT. OcOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HonyquI/Ie InpeaACIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbACTHUIOB. Bricmiue npcaCIbHbIC U

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupbl u xKHUpbl. CrnocoObl MOMYy4EHUS CIOXKHBIX 3(PUPOB.
OO6patuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM NpoMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
IJIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XHWMHUYECKHE CBOMCTBA >KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MApoau3, WM OMBIJIEHHE, >KUPOB KaK CIIOCO0
HPOMBIIIJICHHOTO TOJy4€HHUs! COJel BBICIINX KapOOHOBBIX KUCIOT. MbUId Kak

COJIM BBICIHIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcakiimn € y4aCTUCM CIIMPTOBBIX H




QIBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue TIIIoK03bI, e&
3HAUEHUE B JKU3HEIEATEIILHOCTH OopranusMa. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. ['uaponus
mucaxapuoB. [lonucaxapuasl: kpaxmai, INIMKoreH. CTpoeHHEe MaKpOMOJIEKYI
KpaxMmaia, TJIMKOI€Ha U LeUItoa03bl. Pu3nyeckue CBOWCTBAa Kpaxmaia U
LEJUTI0I03bl.  XMMHUYECKHE CBOMCTBA Kpaxmalja: THUIpOJM3, KauyecTBEHHas
peakuus ¢ MOAOM. XHMMHUYECKUE CBOMCTBA LIEJUIHOJIO3BI: THAPOJIU3, MOIy4YEeHUE
a¢upoB memmnono3el. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKMe OCHOBAHUS: PEAKIIMU C BOJIOH, KUCIOTaMH,
peakuus TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aWMOJCHCTBHME C KHUCIOTaMH, OpOMHOM
BOJOM, oOkucieHue. lloslyueHMe aMHMHOB QJIKUJIMPOBAHUEM aMMHUAKa H

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKHu. AMHHOKHUCIOTHI KaK aMQOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMUHOKHUCIIOTHI, OOpasyromiue Oelku. XUMHUYEecKHe
CBOMCTBa OENKOB: TMAPOJIN3, JeHATypalus, Ka4yeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OeJTKu

3.18

CtpoeHue u CTPYKTypa MOJHUMEPOB. 3aBHCHUMOCTH CBOWMCTB MOJMMEPOB OT
cTpoeHuss MoJekysl. OCHOBHBIE CMOCOOBI TOJIYYEHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIMy TOJIMMEpHU3aIuu 1 MoJuKoHAeHcanuu. Knaccudukamms

BOJIOKOH

3.19

#H##Par## 1 nenTndukanms OpraHUIECKUX CoeTMHEeHUN. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'enernueckas cBsI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHs B TIOBCEAHEBHOW >KM3HM. IIpaBmia Oe3omacHOW pabOThI C €IKUMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMHU OBITOBOM XHMHUHU

4.2

XuMHs ¥ 3I0pOBbe. XUMHUS B MEJIMIIMHE. XUMUA U CEIIbCKOE XO3SIMCTBO. XUMHS B
MPOMBIIIICHHOCTH. XUMHUS U DHEPreTHKa: MPUPOAHBIA W MOMYTHBIA He(TIHON
raspl, UX COCTaB M Hcnoiab3oBanue. CoctaB HeTH u e€ mepepadboTka (MPUPOIHBIC

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XnuMusg U 3Kojorusa. XUMHUYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelsl U €ro
nocnenctsus. Oxpana ruapocepsl, mouBbl, atMocdepsl, Guopbl U (GayHbl OT
XUMHYeckoro 3arpsisHeHus. IIpoGirema OTXOJOB M MOOOYHBIX IPOJTYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHON KucCIOoThl). YépHad u
uBerHas  Merauiyprus. CTeKI0 M CHIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMud.  CpIpb€  au8  OpraHudecKou

MIPOMBIIIIIICHHOCTH
5 HiHPar#H#H# Turpl pacu€THBIX 3a7a4
H#H##Par#H#Pacu€Tpl Macchl BelIeCTBA MM 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJIHOTO M3 YUACTBYIOLIMX B PEAKIIUH
BCIIICCTB
5.2 ###Par####PacuéTel TEmI0BOrO 3PQeKTa peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB
' peaxiuy, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H#PacuéTel MaccOBOM WM 0OBEMHOM JTOJTM BHIXO/1A TIPOTYKTA PEAKIIHH
' OT TEOPETUIECCKH BO3MOKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PaCTBOpPA C OMPEIECTEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H##PacdéThl ¢ UCNOJIb30BaHUEM TIOHATUI «MacCoBast JA0JIsD», «KMOJISIPHAS
' KOHLIEHTPALUSA», «PAaCTBOPUMOCTE)
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHHs




YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus; 10 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenieHne

* Xumus; 11 knacc. yrimyonennoe o0ydenue Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

B.B. Epemun Metoandeckoe nocooue k yueonukam B.B. Epemuna, H.E.
Kyssmenko, B.W. Tepenuna u ap. " Xumus. YrinyOnenusiii yposens". 10-11
KIL.

Meronnueckne ceMHHApHI 0 yueOHOMY nipeameTy «Xumus». — URL:
https://edsoo.ru/metodicheskie-seminary/ms-himiya/.

Mertoauyeckre HHTEPAKTUBHBIE KEUCHI IO YUEOHOMY MPEeIMETY «XHUMUS». —
URL.: https://edsoo.ru/metodicheskie_kejsy/.

NuTepakTuBHBIE BUPTYaIbHbIE 1a0OPATOPHBIE U MPAKTUYECKHE pabOThI Ha

yII1yOJICHHOM YpOBHE 10 yueOHOMY npeaMeTy «Xumusi». — URL:



https://content.edsoo.ru/lab/.
Metonnueckue nocodus no yueoHomy npeamety «Xumus». — URL:

https://edsoo.ru/mr-himiya/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
MHTEPHET

https://edsoo.ru

HNHTepakTuBHBIC BUPTYaJIbHbBIE Ja00PATOPHBIC U MPAKTUYECKHIE pabOThI HA
yrayoJICHHOM YpOBHE 10 yueOHOMY mipeamety «Xumusi». — URL:
https://content.edsoo.ru/lab/

[Topran nucranmuonHoro o0ydeHus https://do2.rcokoit.ru/

Hcnoab3yeMoe 000pya0BaHMe U IPOrPAMMHOeE o0ecniedyeHne, MpuodpeTeHHoe B paMKax
MOJIy4YeHUs CyOCHIUn:

1. HHrepakTHBHAs MaHEIb

2. IudpoBoii 2IeKTPOHHBIN MUKPOCKOTI

3. Y4eOHO-IeMOHCTPAIIMOHHBIN KOMIUIEKC /U KaOMHETa XUMHH (pabodast CTaHIMS,
Monutop, [TK-mMo1ys1b)
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