[Ipuoxxenne k OCHOBHOM o0OpazoBarensHOU porpamme OO0

MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIUUA

Komuret 001ero npogeccnoHajbHOro oopasopanus Jlenmurpaackoun
o01acTn
Komuret no odpasoBanuio AxMuHucTpanuu MyHHIMIIAJIBbHOIO
o0pa3oBanus "BceBo10KCKHMII MYHHIUNIAJIBHBIN pailoH' JIeHHHrpaackoi
o01acTn
MOY "COII "JlecnoBckuii 110"

PACCMOTPEHO YTBEPX/JIEHO

Ha 3acenanuu MO JIMpeKTOop MIKOJIBI
€CTECTBEHHOHAYYHOI'O ITUKJIa

Hocosa T.N.
[TpoTtokon Nel ot «28» 08 2025.

Mpemmmkosa A.M.
[Tpuka3z Ne263 ot «29» 08.2025r.

PABOYAS [IPOTPAMMA
(ID 7600073)

yueOHoro npeamera «Xumus. Yriay0JdeHHbI YPOBEHb)

s ooygaromuxcs 10 —11 xmaccoB

noceaok Jlecuoe 2025 r.



HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa30BaTEIBHOM MPOTpaMMBbI cpeHero ooiiero oopazoanus(POIL
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenojaBaHus y4eOHOro MpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJISECTCA OAHOW U3 PUOPUTETHBIX TUCLUIIINH.

B mnporpaMMe no XMMHMM Ha3HaY€HUE MpeaMeTa «XUMUsS» IOJIydaeT
HOAPOOHYI0  HMHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3yabTaToB OOYy4YeHHs] M TpPeOOBaHUN K YPOBHIO IOATOTOBKHM BBITYCKHUKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CJIEIYIOUIME BBIIIOJIHIEMBIE IPOrPAMMOM 110
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreunBaeT
HOJyYeHHE NPEJCTaBICHUs O LEIX, COJEp)KaHuu, oOuieil crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3AlMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOy4aroluXcsl B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHMs] B paMKax OTAEJIbHbIX Npoduiel, mperycMaTpuBaeT
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pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpeJjaracT NPUMEPHYI TMOCJIEAOBATEIBHOCTh U3YUYEHUS Yy4eOHOro
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMsI TIPEeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONICH COJepKaHUsl y4eOHOro mpeamera «XUMUsH
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIEIYIOIUM 3TAIOM MMOJTYyYEHUsI XUMUYECKOT0 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydeHue npeamera « XUMMHUs» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPEACIEHHBIA PO 00ydeHus:, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHOHAIBHOTO oOpa3oBanus. Hapsmy c¢ »TuMm, B cBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOydaromuxcsi, Ha (opMUpOBaHHE Yy HHX OOIIEHHTEIUIEKTYaTbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumusi». [Ipu ompeneneHun MoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeAMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OMpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PaCUIUPEHUsS U YIITYOJICHUS TIPEACTABICHUM O CTPOCHUU
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKM 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MeXaHu3MOB e€ oOpa3oBaHus. V3ydeHue THUIOB peakIMil JOMOJIHSAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AJIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BeleCTB. B Kypce opraHndeckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX d(deKkTax, 0 B3aMMHOM BIMSHUHA aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KYpPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JAOIMOJHEHHH K OOINeH cucTeMe NIPEeAMETHBIX 3HAHUMN )
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMmep, B COJEPKaHHUH
mpeaMeTa Ui KJIAacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyaeT caellaH Ha OONIHOCTh METOJIOB TO3HAHUS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B couepKaHWM TIpeAMeTa IS KIACCOB XHUMHKO-
Oouosiornueckoro npodusis OOAbIINN yAENbHBIM BeC OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO
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pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTUJBI, O€IKU, YTJIEBObl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHM ISl M3Y4YEHHUS! CYIIHOCTH MPOIeCCOB (DOTOCUHTE3a, JIBIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C Yy4YeOHBIMH TIPEJAMETaMHU, BXOJMSIIMMHU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTI'O M CpeJHEro o0Iero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toi 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUN: O MaTepUaIbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAyllell poinm B oOOecreueHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEeHl KyIbTypbl YeIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TE€OPUUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XAMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHCTEMaX, 00 00mux
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MIOHWMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U
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MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAHUEM U NIEPEPabOTKOI BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOM JeSATEILHOCTH U TTOBCETHEBHOMN KU3HHU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIHMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU W3YUYEHUH
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUM TPUPOIHI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAIlMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHUIO KakK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbl, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeZeo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS M XMMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPONAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aLKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMepu3anun U okucienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOINUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3WYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsabIe Ta3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIIEHUs], B3AUMO/ICICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMUYECKUE CBOMCTBRA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. du3znueckue CBOMCTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOoOEHHOCTH CBOWCTB MYpaBbUHOW KHCJIOTHIL. [loHSITHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MAaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. Ilonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, MoiyyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuurepuHa ¢ TUIPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«KapOoHnoBsie kUCIOTHI. COXKHBIE Y)UPHI».

A3oTcoJep:Kaniue OpraHndeckue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoicTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHwiuHa. (OcoOGeHHOoCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, anaHuH. @OU3WYecKue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

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

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBOopeHHe OEJIKOB B BOJIE, JCHATypamusi OCIKOB MpPU HAarpeBaHUM, IBETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCMHEHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast
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Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPUJ, TMOJUCTUPOJ, MOIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHMs] BEIIECTB M HUX MPEeBpaIlCHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOHY.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINUX B €70 COCTAB, HAXOXK/ICHUE MOJICKYIISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpPMYIbI OpPraHUYecKOro BEIIeCTBA Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIWX eCTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHUEe, H3MEPEHHE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHusM, S3KocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.
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I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUILEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
ANIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTpOHHbIE KOHPUTYpAlIMK aTOMOB JIEMEHTOB NEPBOTO0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHEH  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMuueckass CBA3b. Buabl XWMHYECKOM CBSI3U: KOBAJICHTHAs, HOHHAas,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIApHbIE B3aUMOICUCTBUS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCcOOOpa3oBarenb, JHTAaHIbl. 3HAYE€HUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

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

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.
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Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PheKThl XUMHUUECKUX PEaKIIHiA.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIMSIONIME HA TOJOKEHHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEWTpasibHAas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiimue OKUCIUTENM W BOCCTAaHOBUTENM. MeToa 3ieKTpoHHOTO OarnaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE peaKIuii HOHHOTO 0OMeHa, orpe/ielieHrue
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTamioB B [leproaudeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTpOSHHS MX aTroMoB. Du3nueckue CBOWCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METaJlJIaMU ¥ HEMETallaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuael. TonmBHbIE
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (GU3UUCCKHE H
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIC W MPOMBIIIICHHBIE CITOCOOBI TOYUYSHUS
rajoreHoB. [[puyMeHeHNe raJloreHOB U KX COCUHEHHUI.
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Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabdunsl. Oxcun cepbi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U UX coi. OCOOCHHOCTH CBOMCTB CEPHOM
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHaAK, HUTPUIbI. OKCHABI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (u3nueckue u
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS JJICKTPOHHBIX O0O0JOYEK aTroMoB MeTaioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomerautyprusa. [lonsitue o Koppo3uu MetamuioB. CHocoObl 3allMTHl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuit u kanmii: momydeHue, pu3ndeckue 1 XuMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.
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AJIOMUHUN: TIONTydyeHue, (U3NYECKre U XUMUYECKHE CBOWCTBA, TPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

OuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUIaBOB.

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

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOW (BO3ZMOMXHO HMCIOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEelIEHUE 3KCIIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOJAOJIOTHUH HAYyYHOTO HcciaenoBanus. Hayunsie
MPUHIHUIIBI OPraHU3alUA XUMHYECKOTO MPOU3BOJICTBA. [[poMBIIIIEHHBIE CTTOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BelleCcTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [I[poMBIIIIIEeHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPeAbl U €ro nocueaAcTBus. Poinp xumun B
o0ecTicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.
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XHUMHS TUIU: OCHOBHBIC KOMIIOHCHTHI, IUIIEBbIe 100aBKkU. Poiab Xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xumus. IlpaBwmia
0€30IacCHOr0 UCIIOIB30BaHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XUMHS B CTPOUTEIIBCTBE: BAXKHEHIITUE CTPOUTEIBHBIC MaTepUasbl (IIEMEHT,
OCETOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAIbHBIC YI00pEHUSI.

CoBpeMeHHBbIC KOHCTPYKIIMOHHBIC MaTepHajbl, KPACKH, CTEKIO, KEpaMHKa.
Matepuaitbl i 3JeKTPOHUKH. HaHOTeXHOJIOTHH.

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe WK 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEaKIIUU, €CIIU OJHO
U3 BENIECTB JIAaHO B BHJE pPAacTBOpa C ONPEACIEHHOM MaccoBOW J1ojei
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIMU BEIIECTBA B
pacTBoOpe, A0JM BBIX0J1a MPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3ydYeHHH  OOmed W
HEOpraHnueckor XxumMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHNUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAyYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTIBI, PATHOAKTUBHOCTh, MOJICKYJIa, YHEPTE€TUUECKUH YPOBEHB, BEIIECTBO,
TeI0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, HACANBHBIA Ta3, (HU3NUCCKHEC
BEJIMYMHBI, SUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buomnorus: kierka, opraHu3M, SKocucTema, ornocdepa, MeTaboIU3M, MaAKpO- U
MHKPOIJIEMEHTBI, OCJIKH, *KUPBI, YIIEBOIbI, HyKJIEHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOIUIMBO,
peCypChl.

TexHoMOoTHA: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIbHbBIC
MaTepHualibl, CEIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAsT MPOMBIIIICHHOCTD,
dbapMmareBTHICCKAS IIPOMBIIIJICHHOCTb, ITPOU3BOJICTBO KOCMETHYECKUX
IpernapaToB, IPOHU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHalOB, 3JICKTPOHHAS
IIPOMBINIJICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMUN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJIENEHBl CIEAYIOUIME COCTaBISIOIIME: OCO3HAHME
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE TNpaBWJIaMM W HOPMAaMH TIOBEJCHMS; HaJu4He
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M TMPAKTHUYECKOW JEeATEIbHOCTHU
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLECCe peaau3alud 00pa3oBaTENbHONU N1EATENbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
NIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3TUYHBIX BUJIOB YUYEOHOU NEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JAHHbIE HAayKH €CThb pe3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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MHTEpECca U MO3HABATENIbHBIX MOTUBOB B IOJIYYEHHH U MTOCJIETYIOLEM aHAIIN3E
MH(pOpMAaIH O EPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3UIMI HPaBCTBEHHBIX U MPABOBBIX HOPM M C y4ETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIO/ICHUST TIpaBUJl OE301AacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKHU3HU, B TPYIOBOM AESATEIHHOCTH;

NOHUMAaHUS I[EHHOCTH TMPaBWJI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYAIUsIX, YTPOKAIOIIKUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS);

5) Tpya0BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JpPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOrO poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJBHOH TPAacKTOPHUH
oOpa3oBaHus, Oynaymied mpodeccud M peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTMYECKH LEJIECO00PA3HOro OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIBHOM CPEJIbl;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
peLIEeHUs BOIPOCOB PALMOHAIBHOI0 IIPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeJlie, YMEHHS MPOTHO3UPOBAThH HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJIEACTBUSA MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, SKOJIOTMYECKOU KYIbTYPBHI,
OIbITa NEeATENIbHOCTU AKOJIOTUYECKOHU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MUMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHOU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U 0OIIeCTBEHHOMN PAKTUKHY;

NMOHUMaHUs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUS €€ poju B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBIIEHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJbLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMBWIN3ALWHU: B €€ TYMAaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOseM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIICIIIHOTO TPYJa 1 SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOT0 YiIeHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETo MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHHS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
e TEIIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydYHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpCAJIbHbIC YueOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JESATEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C MTOCTABICHHBIMHU IIEISIMU;

UCIIOJIb30BaTh IPHM OCBOCHUM 3HAHUM NPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICTIATh XapaKTEepPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KjIacCU(PUKAIIMU BEIICCTB M
XUMHWYECKUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpruBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YeMbl€ B XUMHUU CHMBOJIHMYCCKHUE
(3HAKOBBIC) MOJICIIH, TTPEOOPA3OBBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUM
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3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (opmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHbBIE MOJICTbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IEHCTBUS:

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

dbopMyITUpOBATH LEJIH U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KA4YeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIUupOBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHS TPAKTUUECKUX 3a/1a4, TPUMEHEHUIO PA3INYHBIX METO/IOB
MO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYyJsIpHAsl JIUTepaTypa XHUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO PA3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON sl BBIOJHEHHS YYE€OHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAaHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCII0JIb30BATh HAYUYHBIN SI3bIK B KAYECTBE CPEJICTBA MPU PAd0TE C XUMUYECKOU
uH(pOpMaIeil: MPUMEHATh MEXKMpPEeIMETHbIE ((hU3MYEeCKHe W MaTeMaTHYEeCKHUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIBI, a00peBHATYPBI, HOMEHKIATYPY;

UCII0JIb30BAaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.
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KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC AeHCTBUA:3a/1aBATh
BOIPOCHI M0 CYIIECTBY 00CYX AAa€MOM TEMBI B XOJ€ IHAJIOTa U/ WU AUCKYCCHH,
BBICKa3bIBaTh UJI€H, (POPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS PEIOKEHHOM 3a/1a4H;

BBICTYIIATh C IPE3CHTALMEN pe3yJIbTaTOB I103HABATEIBHOU IEATCIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSATEIBHO UIIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIIOJIHEHUHN
XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alun yueOHOTO NpoeKTa, U POpMyIupOBaTh BHIBOIbI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECIOBAHUNA MYTEM COTJIACOBAHUA IMO3ULIMNA B
X071e 00CYX/I€HUSI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBIATH CBOKO IIO3HABATEIBHYIO
JEATENBbHOCTh, Ompenessas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M II0 Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJlaraéMblil  aNrOpUTM JEHCTBUN TIpH
BBIMIOJTHEHUU Y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b eKTUBHBIN crmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKLIMAX;

OCYIIECTBJIATh CAMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CaMOaHald3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpOBHE Ha YPOBHE CpeTHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIU(UISCKUe IS
ydeOHOro npeaMera «XuMUs» HaydHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUM IO
OCBOCHHIO, UHTEPIPETALMA U MPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYEHHUIO HOBOIO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTABICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,
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HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATETIBHOCTD, CTEIICHb OKHCIICHHS, XUMUUECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass ¥ MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3axkon J[. VM. MenneneeBa, Teopus CTPOEHHS OPTraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MHPOBO33DEHUYECKHE 3HAHUS, JEKAllUe B OCHOBE
NOHUMAaHUS MPUIYMHHOCTHU U CUCTEMHOCTU XUMHYECKHUX SIBIICHUN; TTPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddekTri, opueHtantsl | u Il pona);
(akTONOTrMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€301acHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

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

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJI1 COCTABJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAKUUA  MOCPEICTBOM  COCTABJICHHUS
ANEKTPOHHOTO 0OanaHca »dTUX peaklHil, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;
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M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAJJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeCTaBUTENE OpraHMYEeCKUX BELIECTB (3TWJIEH, alleTWJIEH, TOJIYOJ, TNIMLEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
IIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OIPEH, XJOPOIPEH,
CTUPOJI U JIpyTHe);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYeCKUX COEIUWHEHHUSAX (KOBaJleHTHAas M HWOHHAas CBA3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. ByTtinepoBa a1t 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: aJIKAHOB, IIMKIOAJIKAHOB, aJJKEHOB, aJIKa/INCHOB, AJTIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHCHHSIMU
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOH CBSI3U (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUASA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHUCTEMOIl 3HAHUH O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH OCHOBHBIE ONEPAIN MBICIUTEIHLHON
NEeSATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O00O0OIIEHHEe, CHCTEMATHU3ALUIO,
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BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJCTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJAUTH PACUETHI IO XUMUYECKUM (PopMyrnamM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 10 M3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKUX 3JIEMEHTOB, MPOJIYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHOM JICATEILHOCTH Y€JI0OBEKA, CBA3AaHHOM C IepepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI D3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHUE CBOWCTB OpPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
Oe3omacHOro oOpalleHus ¢ BEHeCTBAaMHU M Ja0OpaTOpHBIM 00OPY/IOBaHHEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENAX COXPAHEHMS CBOETO 3J0POBbS, OKpPYKaroUEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JI€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoil nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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11 KJIACC

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

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEIICHUU NPOOJEM SKOJOTHUECKOM, DHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHMS K CBOEMY 370pPOBBIO M TPUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000JI04YKa aroma, S-, P-, 0-aTOMHBIC OpOMTaM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpUAM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasl CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHETKa, XUMUYECKas peakius, pacTBOp, AJIEKTPOJIMTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb UCCOIMAIINH,
BOJOPOJHBIMA TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIuM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOW JTUCCOLMAIUM, TEPUOIUUECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMN S3BIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAINE B OCHOBE MOHUMAHUS TPUYUHHOCTH
U CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUS] O MEXAaHM3MaX XHMHUYECKUX PEAKUHUH, TEPMOJUHAMHYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XWMHUYECKOM PaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaXx; (PAKTOJOTrMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITMX HEOPTaHUYECKUX
BCIICCTB B OBITY M NPAKTHUYECKOW MEATCIHHOCTH YEJIIOBEKAa, OOIMX HAaYYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;
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c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPU
OMMCAaHUU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaIllCHUMH;

c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJH30BaTh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOTO BEIIECTBA,;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMUYECKOW PEIMmETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hopMUPOBAHHOCTh YMEHUM : KJITACCU(PUIITUPOBATH: HEOPTAaHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH TI0 PA3JIMUYHBIM MTPU3HAKAM (YHUCITY U COCTABY
pearupymoImMx BeIIEeCTB, TEIUIOBOMY 3(PGheKTy peakiuu, W3MEHEHHUIO CTEreHEen
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aTtopa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUH sl KJacCUUKAIIH
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa /l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunoanueckoi CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI HOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MeHieneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  pa3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXAY HEOPraHMYECKHUMH BEIIECTBAMU C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTABIICHHS 3JICKTPOHHOrO OajaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
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COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUHU;  peakUMd  TUApPOIM3a;  peakuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPE T’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHMS
XUMUYECKUX PEAKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMHUYECKOW peakIud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(akTOpOB, a TaKKE XapaKTep CMEIICHHUS] XUMUYECKOT0 PAaBHOBECUS O] BIUSHUEM
BHEWIHUX Bo3zaeicTBuil (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMHUYECKUE pEaKIuH,
JeXallie B OCHOBE NPOMBIIIJIEHHOTO IOJYYEHUsI CEpPHOM KHUCIOTHI, aMMHaKa,
oOle HayyHble MPUHLHUINBI XUMHYECKUX MPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHUs COOTHOIIEHUS] PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh BJAJCHUS CHUCTEMOW 3HAHMM O METOJlaX Hay4YHOIo
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIHLHOM HCCIICIOBAHUH BEIIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
NPAKTUYECKON 1eITeTbHOCTH YeJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMHU U TPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00hEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTEMEHBIO AMCCOIMAIMU; Macchl (00BbEMa, KOJMUYECTBAa BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 UCXOJHBIX BEUIECTB JAHO B BHJIE€ pacTBOpa C
ompeIeIEHHOW MacCOBOM JIOJICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK; 00BEMHBIX OTHOIIICHUH Tra30B;

c(hOpMHUPOBAHHOCTh YMEHHII: CAaMOCTOSITEJIBHO TUIAHUPOBATH M MPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEAECICHHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiuu, pelIeHHe
AKCHEPUMEHTAIBHBIX 3a7ay 1o TemaM «Mertamisy U «Hemertamne») ¢
coOmoIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1a00paTOpHBIM
o0opynoBanueM, GopMyJIUpPOBATH LIETb UCCIEIOBAHUS, PEJICTABIISTH B PA3TUUHOM
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dbopme  pe3ynbTaThl  IKCHEPUMEHTA, AaHAJU3UpPOBaTh M  OIEHUBATh  HUX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, 9YKOJIOTHYECKH I€JIE€COO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOH
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUYECKYIO HHPOPMAIIKIO, TIepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.
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KapOoHuIbHBIE COCTUHEHUS: AJIbJICTU/IBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbL. KapOoHOBBIC KUCTOTHL. CIOXKHBIC https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeBO | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHUus
bubmmoreka [IOK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
Pa3nen 6. HazBanue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH Bu6mioreka [IOK
11 u [leproanueckas cucreMa XUMHIECKHX 9 1 _
https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menneneera
12 Crpoenwue BemectBa. MHOTrOOOpasue 11 1 bu6mmnoreka LIOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 19 1 3
XHMHYECKHE PeaKuu https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckast Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
Crajiet https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9 1
JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
1 Juarnoctuueckast 1 1 bubnuotexa [JOK
KOHTpoJIbHas paboTaNel https://m.eds00.ru/3686e6f5
[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH,
2 MPEICTABIEHUE O 1 bubmorexa LOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuYecKuX
COeqUHEHNN
DIEeKTPOHHOE CTPOEHUE aToMa
nepoja (OCHOBHOE U
3 1}37236p ; él({Hoe COCTOSIHHSI) 1 bubmorexa [IOK
YA ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMma yriepo/ja
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
bu6mmoreka [IOK
4 MexaHu3Mbl 00pa30BaHUS 1
B https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3H, CLIOCOOBI
paspbiBa cBsi3ei
Teopus ctpoenus
5 OPraHN4YeCcCKUX COCTUHEHUN A 1 bubmorexa HOK
P A ' https://m.edso0.ru/9e595ch8
M. bytieposa
5 Bunsl uzomepun: 1 bu6mmoreka [JOK
CTPYKTYpHas, https://m.edsoo.ru/b0e61661
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MPOCTPAHCTBEHHASI.
OneKkTpoHHbIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCMHEHU N

[IpencraBnenue o
KJaccu(puKauu 1

bubmmoreka [{OK
7 cUCTeMaTUyecKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

8 Knaccudukanus peakmuii B bubnuorexa [JOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOICTBa aJIKAHOB https://m.edso0.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
MOJIYy4YEHUS U IPUMEHEHNE https://m.edsoo0.ru/259b0a5h
AJIKAaHOB
[uknoankaHsl: 00Imas

12 (dbopmyna, HOMEHKIIATypa U bubnuorexa [IOK

n3omepus, 0COOEHHOCTHU
CTPOCHHUA U XUMHUUYCCKUX

https://m.edso0.ru/156730d2
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CBOWMCTB, CIIOCOOBI MOIy4YSHUS
U IPUMEHEHUE

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPTaHUIECKOTO
BEILIECTBA 110 MACCOBBIM

bu6mmoreka [{OK

13
JIOJIIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISAIIUX B €T0 COCTaB.
Cucremaru3zanus u
0000111eHIE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE
14 Y IPOCTPAHCTBEHHOE Bu6nmorexa [IOK
pocIp https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CtpyKkTypHasi ¥ IUC-TPAHC-
M30MepHs aJIKCHOB
OuznyecKue U XUMHUYECKHe
15 cBolicTBa ankeHoB. [IpaBuiio bubmorexa HOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas pabora Ne 1 mo
17 teme "llosrydeHue sTuIeHa U bubmmorexa [JOK
i . https://m.edso00.ru/0941eed8
W3Y4EHHUE ero CBOICTB
18 Pemenue pacu€THbIX 3a1a4 Ha bubnuorexa [IOK

OTIPEJECIIEHUE MOJIEKYIIPHOU

https://m.edsoo.ru/e9ea9921
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(hopMyITBI OPraHUIECKOTO
BEIIECTBA

AnKaaueHbl: CONpsHKEHHBIE,

M30JIMPOBAHHBIE,
19 KyMYJIMPOBaHHBIE. Bubmuorexa LIOK
https://m.edso0.ru/04298c0a

OcoOGeHHOCTH AIIEKTPOHHOTO
CTPOCHHUS

20 XUMHUYECKHEe CBOMCTBA bubmmoreka [{OK
CONPSKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

21 CriocoOplI oTy4eHus U bubnuorexa [JOK
IIPUMEHEHHE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHUI
psn, obmas hopmyna,

99 HOMEHKJIaTypa, JIEKTPOHHOE bubnuoreka [IOK
U MPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKY,
(bu3uvecKue CBOMCTBA

23 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
AJIKUHOB https://m.edso0.ru/23493a93

24 KauecTBeHHBIE peakny Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 Crnioco6bl nostyueHust u bubnuorexa [IOK
MPUMEHEHHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKON Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526

peakuuu

97 CucremaTtuzanus u

0000111eHrE 3HAHUU T10 TEME
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ApeHbI: TOMOJIOTHYECKUH P,
obmas popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE

28 U IPOCTPAHCTBEHHOE bubmmorexa LIOK
https://m.edsoo.ru/a92a7094

CTpOEHUE MOJICKYJT OEH30J1a U
TOJTyO0JIa, NX (PU3UIECKUE
CBOMCTBA

29 XUMHUYECKHEe CBOMCTBA bubmmoreka [{OK
ApPEHOB: PEAKIIMH 3aMEIICHUS https://m.edsoo.ru/a4d4alaed
XUMHUYECKUE CBOMCTBA

30 ApPEHOB: PEAKIIUH bubnuorexa [JOK
MIPUCOEANHEHUS, OKUCIICHHE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH30.1a

31 Oco0CHHOCTH XUMHUYECKUX bubnuorexa [JOK
CBOICTB cTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€rHbIx 3a1a4 Ha

32 OIpEIEICHUE MOJIEKYIISIPHOU bubnuoreka [IOK
(hopMyJIBI OPraHMIECKOTO https://m.edsoo.ru/53461a2c
BEIECTBA

33 CriocoObl MoTy4eHHS U bubnuorexa [JOK
MPUMEHEHHUE APEHOB https://m.edso0.ru/6f717d09
I'enetnueckas CBsI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

35 KonTtponpHast padota Ne2 bubnuoreka [IOK
"VYrneBoaoposr" https://m.edso0.ru/95c9e298

36 IIpuponnsii ras. IlomyrHele

HC(I)THHLIG ra3bl
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37

KameHnHbI#1 yroJib v IpoIyKThI
ero nepepaboTKu

bubmuoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedts 1 ciocoOsr eé
nepepabotku. [IpumeHeHme
MPOIYKTOB IepepaboTKH
HepTH

bu6mmoreka [{OK
https://m.edsoo.ru/21f9de78

39

T'enetnyeckas cBs3L MCKOY
Pa3iIMYHbIMHA Ki1aCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpou3BoIHEIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaAKIINHI
3aMelleHus TajJoreHa

bu6moreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoueit Ha
raJIOTeHIIPOU3BOIHBIC.
Bsaumonelicteue
JUTAIOTCHAIKAHOB C MarHUEM
Y IIUHKOM

42

Cucremaruzanus U
000011IeHe 3HAHUH 110
pazaeny "YrieBoaoposr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

[IpenenbHBIE OTHOATOMHBIC
CIIUPTHL: TOMOJIOTUYECKHHA
psin, obmas hopmyina,
CTPOEHHE MOJICKYT,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanys, Gpusnueckue
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd
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XMUMHYECKHE CBOUCTBA

44 MPEIEIbHBIX OJJHOATOMHBIX bubnmorera [TOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI moTyueHust 1
45 NPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [TOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

46 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIUPTHI:

47 ATUJICHTJIMKOJIb U TJIULEPUH, bubnuorexa [JOK
ux (pusnvecKre U XMMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl MOTy4eHHS U

48 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
49 (hm3UYecKue CBOMCTBA. bubmorexa HOK
https://m.edsoo.ru/2ce726f8
ToxcuunocTh Qenona

50 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
(benoina https://m.edso0.ru/037ca5f9

51 Crnioco6bl nostyueHust u bubnuorexa [IOK
npuMeHeHue (peHosa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2.

59 Pemenne bu6mmoreka [JOK

9KCIEPUMEHTAIBHBIX 3a7a4
o teme "CrupTsl U GpeHob!"

https://m.edsoo.ru/fd0ced09
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KontponsHas pabora Ne

bubmuoreka [IOK

53 3"CnupTtsl U heHOIBI" https://m.edso00.ru/1810cb9b
AJbICTH]IBI M KETOHBI:
AIEKTPOHHOE CTPOCHUE
54 KapOOHMILHOU TPYIIIBI; bubnuorexa [JOK
TOMOJIOTHYECKHE PSIBL, https://m.edsoo.ru/b139beaa
obmas Gopmyna, usoMepus u
HOMEHKJIATypa
AJbICTH]IBI M KETOHBI:
55 (hm3UYecKue CBONCTBA; bubamorexa [OK
’ https://m.eds00.ru/c887425¢
peaKIuy MPUCOETHHCHUS
Peaknuu okucieHus u
56 KaueCTBEHHBIC PEAKITUH bubmmorexa LOK
https://m.edsoo.ru/a393baa9
aJTbJICTUIOB U KETOHOB
57 CriocoOsI moTydeHust bubnuoreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTbHBIC
58 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
N3omepust 1 HOMEHKIIaTypa
59 Kap6OIfOBLIX KHCJIOT nyp bubmmorexa [JOK
o7 https://m.edso0.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHYECKUE CBONCTBA
60 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmnorexa [IOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
61 OCcoOEHHOCTH CBOWCTB bubmuoreka [JOK

MYpaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71
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Muoroo6pasue kapOOHOBBIX
KUCIIOT

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

62 HKapOOHOBBIX bubmorexa HOK
Fukap ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT
63 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoOsl nostyueHus u
64 MpUMEHEHHE KapOOHOBBIX Bubamorexa [IOK
p https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxubie 3pupsr:
TOMOJIOTUYECKHUH psJl, oOras bubnuoreka [JOK
65
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
66 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
cBolicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
M0 YPaBHEHUIO XUMHYECKOU
67 peaKkIuu, Ha OIpeiesiCHHe
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOTo BEIIecTBa
[IpakTuueckas pabora Ne 3.
P p bu6mmoreka [JOK
68 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb
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no teme "KapOoHoBbIe
KucnoTel. CroxxHblie 3upsI”

Kupsr: ctpoenue,

69 ¢bu3nvecKre 1 XUMHUECKUE bubamorexa [OK
. https://m.edso0.ru/a19c5b98
CBOMCTBA (THAPOJIN3)
OcoOGeHHOCTH CBOWCTB
70 KUPOB, COJEPIKAINX OCTATKH bubnuorexa [JOK
HEIPEIEIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KUCHO0T. JXKupsl B Ipupoie
MpbIia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
71 Motoniee nercreue. [lonarue brbmorexa [IOK
https://m.eds00.ru/3c566565
0 CHHTETHUYECKHX MOFOIIUX
cpencrBax (CMC)
['eneTnueckas cBs3b
7 YTJIEBOJIOPOJIOB U bubnuoreka [JOK
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpraHMYECKUX BEILEeCTB
CucremaTtuzanus u
73 00001enue 3Hanuil. Pemenue
3a/a4
KontpomnbHas pabora Ne4 BuGmorexa [OK
74 "KapOoHOBBIE KUCIIOTHI.
https://m.edsoo.ru/f8eaf2eb
Kupsr"
OO1as XxapakTepucTuKa
75 YTJIEBOJOB U KJIacCU(pUKaLus bubnuoreka [IOK

yII€BOJ0B (MOHO-, IU- U
MOJIMCAXapH/Ibl)

https://m.edsoo.ru/7a9693al
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MoHocaxapusl: pusnyeckue

76 CBOMCTBA U HAXOXKICHUE B bubnmorera [TOK
https://m.edsoo.ru/b4bdda2d
MIPUPOJIC
[IpuMeHeHue rioKo3sl, €€

77 3HA4YCHUE B bu6mmoreka [{OK
JKU3HEJEATCIILHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

78 MaJIbTO3a U JIAKTO3a. bubmmoreka [IOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuasl: cTpoeHue

79 MaKpOMOJIEKYJ, (U3NYECKHE bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHHE

80 [TonsaTre 06 KCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha

81 OIpeieICHUE JI0JIM BhIX0/1a bubnuoreka [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
CucremaTtuzanus u

82 00001IeHNE SII:IIaHI/Iﬁ 1o bubmmorexa [JOK

https://m.edso0.ru/08d4364c
pasneny
KonTtponsHas padota Ne5
bu6mmoreka [JOK
83 "Kucnopoacoaep:xaiiue

OpraHUYecKue coeTuHeHus"

https://m.edso0.ru/42c6678e
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AMMHBL: KITacCUpHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

84 dbopmyna, nzomepus bubmorera [JOK
pMyJia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (pU3HUECKUe
CBOMCTBA
85 XUMHUYECKHE CBOMCTBA bu6mmoreka [{OK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIMHA,
86 0COOEHHOCTH XHMHYECKUX bubmorera [JOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CriocoObl nostyueHus u
87 MIpUMEHEHHE aTHuPaTHUECKUX Bubamorexa [IOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTEI:
HOMEHKJIaTypa U U30MEPHSI,
88 (bu3uvecKue CBOMCTBA bubmorexa [IOK
) https://m.edso0.ru/d1773e80
OTtnenbHBIC IPEACTABUTEIH Ol
AMHUHOKUCIIOT
XUMHUYECKHE CBOUCTBA
aAMHHOKHCJIOT, X
bu6mmoreka [JOK
89 OMOJIOTUYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHOKucJIOT. CHHTE3 U
TUAPOJIU3 TSN THIOB
benku xak npupoaHbIC
90 HOJIMMEPEL, CTPYKTYPHI Eubmorexa HOK
pbl CTPYKTYP https://m.edso00.ru/429e9899
0O€eIIKoB
o1 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d
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AzoTcojepkaiue

reTEePOLUKINYECKIE

92 coenuHeHus. HykinenHoBbie bubnmorexa LOK
KHCIIOTHI: COCTAB, CTPOSHHE I https://m.edso0.ru/521d1431
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemenne

93 IKCIIEPUMEHTATBHBIX 337124 bubnmorexa LOK
10 Teme "A30TCOepIKaIIIE https://m.edso0.ru/8e3c02d1
OpraHuYecKue coeaTuHeHus"
[TpakTruueckas padota Ne 5.
Pemenne

9 IKCIIEPUMEHTAJIbHBIX 337124 bubmorera [JOK
o Tente "PacHosHABAHIC https://m.edsoo.ru/bde3fdf6
OPraHM4eCcKUX COCTUHEHUN"
KonTtponsHas padorta Ne6

95 "AzoTcoepkamue bubmmorexa LOK
A — https://m.edsoo.ru/ce561bc7
OCHOBHBIC IOHSATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX

96 COEIMHEHUN U METOIbI UX bubnnorexa [IOK
CHHTE3A —TOMMEpH3ALIIS 1 https://m.edsoo.ru/7aa63ebd
ITOJIMKOHICHCAIIHS

97 IInacTmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa II1acTuKa https://m.edso0.ru/82242e0f
DnacToMephbl: HATypaJbHbIN

98 CUHTETHUYECKUE KaydyKH. Bubmmorexa LIOK

Pesnna

https://m.edsoo.ru/246103ec
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BosokHa: HaTtypanbHBIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CIELMAIbHOTO Ha3HAYEHUS

bubnuoreka [IOK
https://m.edso0.ru/5963a601

100

[Ipaktuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTATBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bubmmoreka [{OK
https://m.edsoo.ru/3aebd77a

101

O0600mieHne nu
cucreMaTruni3aimusa I/I3y‘-IeHH01"O
Marepuaa

bu6moreka [IOK
https://m.edsoo.ru/6a22b1e8

102

O000mIeHne n
cUCTeMAaTU3alys 3HaHUu!

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 KonTponsnas padora Nel 1 1 bubnuorexa [JOK
"NcxoaHplil ypoBeHB" https://m.edsoo0.ru/59c112ee
9 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
3 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
4 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3IIEMEHTOB (S-, p-, d-, f-3memMenTHI) https://m.edso0.ru/61294af9
5 Pacnpenenenue 31eKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTypaIiu
P Quryp bu6mmoreka [JOK
6 aATOMOB DJICMEHTOB B OCHOBHOM M 1
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
7 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnuoreka [JOK
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[lepuoauueckuii 3aKoH U
[lepuoauueckas cucrema
bubmuoreka [JOK
8 XUMHYECKUX 3memMeHToB Jl. W. 1
. https://m.edso0.ru/16957c01
MenpeneeBa, CBSA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUSI aTOMOB
9 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 1 bubnuoreka [IOK
XUMHUUYECKUX DIIEMEHTOB U https://m.edso0.ru/f8468927
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00pa3yeMbIX MU MPOCTHIX H
CJIOJKHBIX BCUICCTB I10 I'pyIrIiamM 1
nepuoam

Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa30BaHUs

10 KOBaJICHTHOH cBs13U. Bomopoauas bubnorexa [TOK
’ p https://m.edso0.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICHCTBUS
BaneHTHOCTh ¥ BaJIeHTHBIE
11 BO3MOKHOCTH aTOMOB. CBs3b bu6moreka [IOK
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
[IpencraBnenHus 0 KOMIIJIEKCHBIX
12 COEIMHEHUIX: COCTaB U bubmorexa LOK
’ https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
BeniecTa MoJIeKyISIpHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIECTOK U https://m.edso0.ru/e167635b
CBOICTBA BEIIECTB
[ToHaTHE O AMCTIEPCHBIX CHCTEMAX.
bu6mmoreka [JOK
14 [IpencraBneHue o KOJJTOMIHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtuHHBIC PaCTBOPHI: HACKIIIICHHBIC
15 Y HEHACHIIIICHHBIC, PACTBOPUMOCTD bubmorexa HOK
'P P ’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsr
16 CriocoObI BeIpaKeHUST KOHIIEHTPAIIUU bubnunoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Pemrenune 3ama4d ¢ MCHOIb30BaHUEM

17 MOHATHUH ""MaccoBas 10JIst bubmuoreka [JOK
pacTBOpPEHHOTO BemecTna', https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaus'"

18 Krnaccudukarus 1 HOMEHKIIaTypa bubnuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUU IO TEME https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabora Ne2 o Temam
"Crpoenune aroma. Ileproauueckuii

20 3akoH u [lepuoanueckas cucrema bubmuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemecTna.

Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U

21 OPraHN4eCcKO XUMHUH. 3aKOH bubnuoreka [JOK
COXpPAaHEHUS MacCChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHHUS U MPEBpaICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
Tennossie 3 HEKTHI XUMUYECKUX

22 peakuuii. TepMoXuMHUYECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus o ypaBHeHUAM
. bubnuoreka [JOK
23 XUMHUYECKUX PEAKIUi 1

TCPMOXUMHUYCCKUM YPABHCHUAM

https://m.edso0.ru/87b13954
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CKOpOoCTh XMMHUYECKOM peaklinu, e€

24 3aBUCHUMOCTD OT Pa3IMYHBIX
(dakropos. Karanus u kaTaam3aTopbl
o5 I'oMoTeHHbIC U TeTepOreHHBIC
peaxkiuu
[Ipaktuyeckas padora Ne 1 mo reme
26 "BnusiHue pa3nuyHbIX PaKTOpOB HA brbmmorexa [OK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6patumbie U HeOOpaTUMBIE bubnuoreka [JOK
peakuuu. XuMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTnueckas padota Ne 2 o Teme
28 "Bnusinue pa3nuyHbIX PaKTOpOB HA bubnuoreka [IOK
MOJ0KECHIE XUMHUUIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI.
29 CunbHBIC U c1a0bIe SJICKTPOJIUTHI bubmorexa OK
P ’ https://m.edsoo.ru/5f766bdf
CreneHb IUCcCOoIManuu
HMounoe npoussenenue Boasl. Cpena
30 BOJIHBIX Ell)CTBO oB. Bono oL[HLIpﬁ Eubmrorexa HOK
P POB. P https://m.eds00.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIIME B PACTBOPAX Bubmorexa OK
P P P https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTueckas paborta Ne 3 mo Teme
" bubnunoreka [JOK
32 XVMUYECKUE PeaKIui B pacTBOpax

IEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC

33 peakiuu. BaxxHelme OKUCIUTENN U bubmorexa LIOK
https://m.eds00.ru/56226060
BOCCTaHOBUTEIIHU
34 Merton 31eKTpOHHOTO (3JIEKTOHHO- bubmmoreka [{OK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3a1a4 pa3IinyHBIX TUIIOB bubnmorexa LHOK
https://m.edso00.ru/5a859d16
37 Pemenue 3a1a4 pa3InyHBIX THITOB bubmorera [JOK
https://m.edsoo.ru/5afa265d
Cucrtemaruzanusa 1 0000I1IeHne
38 3HaHMH 1o TeMe " XuMHUUECKue bubmorexa HOK
| https://m.edsoo.ru/c161eb85
peakiuu
39 KonTtponbHas padota Ne3 o teme bubnuoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
IlonoxeHrue HEMETaJIOB B
[Tepuoanueckoii cucreme
40 XUMHUYeCKuX 3jeMeHToB 1. 1. bubnmuoreka [JOK
MeneneeBa 1 0cOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs X aToMoB. Pu3nyeckue
CBOMCTBa HEMETAJLIIOB
AmtoTponusi HeMeTauioB (Ha
41 npuMepe Kuciopoaa, cepol, pochopa bubmmorexa [IOK
https://m.edsoo.ru/ef92c91c
U yIiepo/a)
42 Bogopoa: nonyuenue, pusudeckue u bubnuoreka [IOK

XUMHUUYECKUE CBOMCTBA. [ napuabl

https://m.edsoo.ru/0aa8f613
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['anorensl: HaXOXKJIEHHUE B IPUPOJIE,

43 CHIOCOOBI IOMYYCHUS, PUINICCKUE U bubmmorexa [JOK
ye L https://m.edso0.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxunenmue
44 KHUCIIOPOJICOIepIKAIie COSIHHCHUS bubmmorera [JOK
poAcoAepaatt A https://m.edso00.ru/6b3255e6
rajJjoreHOB
JlaGopaTopHbIe U TPOMBIIIICHHBIE
45 CrocoObI MOJTy4YEHHUs rajJoTreHOB. bubnuoreka [JOK
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COeqUHEHNN
[Tpaktuueckas padota Ne 4. Permenue
46 SKCIIEPUMEHTAJILHBIX 33714 110 TEME bubmmorexa [OK
" P " https://m.edsoo.ru/8b26fecd
T"amoreHsr
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITIOCOOBI
47 noy4deHus1, GU3ndecKue u bubmorexa IOK
yi ’ . https://m.edsoo.ru/c8abc36a
XHMHUYECKre cBoMcTBa. O30H.
[IpuMeHeHne Kucaopoaa U 030Ha
bu6mmoreka [JOK
48 OKcuIbl U IEPOKCHIBI
A P A https://m.edso00.ru/5¢8816a0
49 Pemenue 3aga4 pa3anyHbIX THIIOB bubmmorera [JOK
AaTp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXKJICHHUE B IIPUPOJC,
50 CH(I))CO6LI MTOJTYICHUS ;H3II)/I‘IGCKI/IC u bubmorexa HOK
yi s https://m.edsoo.ru/46afael6
XUMHYECKHE CBOHCTBA
b K
51 CepoBosiopo, Cynb(u bl nommorexa [O

https://m.edsoo.ru/7c875999
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Kucnopoacoaepxaiye coeTMHEHUS

bubmuoreka [JOK

52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
PEt HHOCTH CBOUCTE CCpHON https://m.edsoo.ru/8cfa2548
KHCIIOTHI
[Ipaktudeckas padora Ne 5. Permenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME brbamorexa [OK

" P . ,I,I https://m.edsoo.ru/0afb05e4
Cepa u e€ coeqMHEHUS
A3OT: HAXO0XKJEHUE B IPUPO/IE,

54 crocoObl MONTyYeHus, PU3NIECKue u bubnuoreka [JOK
XUMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnoponcoaepxanme coefuHeHUS

55 azoTa I())C06GHEI)OCTI/I CBoﬁch bubmorexa OK

o https://m.edsoo.ru/e2965afe
A30THOW KHUCJIOTHI

56 [Ipumenenue a3oTa u €ro bubnuoreka [IOK
coeTMHEHUN. A30THBIC YI0OpCHUS https://m.edsoo.ru/129f5059
®dochop: HaxXOXKIEHHE B IPUPOJIE,

57 crocoObI MoJTy4eHus, PU3NIECKue u bubnuoreka [IOK
XuMHu4eckue cBoictBa. Dochubr u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunpl dpocdopa,

58 Cpocq)i c(})) e(bmi ne kuciaoTel. Comun bubmmorexa [TOK

P If prratt ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Ipumenenue docdopa u ero bubnunoreka [JOK
coenuneHuit. ocdopHsie ynoOpeHus https://m.edsoo.ru/a218070a
IIpakTtuyeckas padota Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCMEPUMEHTAIBHBIX 33124 0 TEME

"A30T 1 pochop u ux coenuHeHU"

https://m.edsoo.ru/8175ac3f
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VYruepon: HaX0XKACHUE B IIPUPOJE,
QJIIOTPOIHBIE MOAU(DUKAIUY;

bubmuoreka [JOK

61
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcun yranepona(ll), okcun Bu6 OK
62 yraepoaa(lV), yroyipHas kucinora u nomoreka L
B https://m.edsoo.ru/dba58adf
e€ comun
b K
63 Pemenne 3a1a4 pa3mMyHBIX THIIOB nommoreka [IO
https://m.eds00.ru/6029b609
Kpemuuii: Haxok1eHUe B IPUPOJIE,
b K
64 CTOcOOBI OTYIEHUS, PUIUICCKUE U uommoreka [1O
. https://m.edsoo0.ru/143558ab
XUMUYECKHE CBOMCTBA
65 Oxkcun kpemuans(1V), kpemauneBas bubmuorexa [JOK
KHCJI0Ta, CUIINKATEI https://m.edso00.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuoreka [JOK
66 coenuHenuii. CTeKo, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUIBI CTEKIIa https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3audHbIX THIIOB bubmorexa LHOK
https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 0000IeHNe bubnmuoreka [JOK
3HaHuil no teme "Hemeraner" https://m.edso0.ru/6e864db5
69 KounTtponsnas pabora Ne4 mo teme bubnunoreka [JOK
"Hemerasnsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKIIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaoB B BuG OK
71 Ilepnoauueckoii cucreme nomorexa 11

XUMHUYCCKUX 3JICMCHTOB.

https://m.edso0.ru/9839c16¢
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OcoOeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB

OO0mue dpuznyecKkue CBOMCTBA

bubmmoreka [{OK

712 MeTauioB. IIpuMenenue Metanios B
p https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmunaBsl MetaioB. Kopposust bubnuorexa [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3aga4 pa3InyHLIX TUIIOB bubnmorexa LOK
p https://m.edsoo.ru/e3de37h6
DIEKTPOXUMHUYECKUIN P
. bubmuorexa [JOK
75 HanpspKeHuid MetaiioB. O0mme
https://m.edsoo0.ru/94eb377a
CHIOCOOBI TIOJYYCHHSI METAJIOB
OO6mras XxapakTepuCTUKa METALIIOB
| A-rpynmst [Teproaudeckoit cucTeMbl
76 XUMHUUYECKHUX AyeMeHTOB. HaTpuii u bubmuorexa [JOK
KaJIWiA: oJydeHue, Gu3ndecKue u https://m.edso0.ru/e12c26b3
XUMHUYECKHNE CBOMCTBA, IPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUI
OO6mras XxapakTepucTUKa METALIIOB
IHA-rpynmsr [Tepuoanyaeckoit
CHCTEMBI XUMHYECKHUX DIIEMEHTOB.
. . bubnuoreka [JOK
77 Maruuii 1 KaapIuil: NoJy4eHue,
g https://m.edsoo.ru/7c3e49c0
(br3UYeCKre U XMMUYECKUE CBOMCTBA,
MIPUMEHEHHE MMPOCTHIX BEIIECTB U UX
COCIMHEHU
78 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK

yCTpaHEHUs

https://m.edsoo.ru/c74bfae9
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AJtoMuHU: oTydeHne, Gu3nvecKre

bubmuoreka [JOK

79 1 XHMHUYECKHE CBOMCTBA,
https://m.edso0o.ru/0e79b266
MIPUMCHCHHE
AmoTepHBIC CBOWCTBA OKCHJIA U
TUAPOKCHUA ATIFOMUHMS, bubnuorexa [JOK
80
TUIPOKCOKOMIIIEKCHI ATTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemrenue 3agau pa3auvHBIX TUIIOB
[IpaxTnueckas padota Ne 7. Pemenue
bubmmoreka [{OK
82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/27a4af43
MeTaJuisl TJIABHBIX TTOATPYIIIT
OO6mras xapakTepuCTUKAa METALJIOB
83 no6ounsIx noarpynn (b-rpymnm) bubnuoreka [IOK
[Tepuoanueckoit CUCTEMBI https://m.edso0.ru/610d7431
XUMHYECKHX AJICMEHTOB
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA
84 XpoMa M ero COeIMHCHUH, UX bubmorexa OK
P s ’ https://m.edsoo.ru/9911bef3
MIPUMEHCHHE
Baxwueliive coeiMHEHUs] MapraHiia.
85 IlepmaHranar Kaaus, €ro bubmorexa LHOK
p > https://m.edso00.ru/039d69c8
OKHCJIMTEIbHBIC CBOKMCTBA
du3nyecKkne U XMMUYECKHE CBOMCTBA
86 JKele3a U ero COSAUHCHUM. bubnuoreka [JOK
[lony4yeHue u npuMEHEHUE CIIaBOB https://m.edsoo.ru/1b7f8741
Kenesa
du3nyecKkre U XMMUYECKHE CBOMCTBA
N . bubnmuoreka [JOK
87 MEIH U e€ COeIUHEHNH, UX

MNPHUMCHCHUC

https://m.edsoo.ru/2bc0f954
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dusuyeckue U XUMHUIECKUE CBOMCTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX

bubmuoreka [JOK

88
IIpUMEHEHHE. [ MAPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[Ipaktuyeckas padora Ne 8. Pemmenue
bubmmoreka [{OK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edsoo.ru/a6e352ea
"MeTaibl TOOOYHBIX MOArpYHH”
90 Pemenue 3a1a4 pa3InyHBIX TUIIOB brbmmorexa [OK
At p https://m.edsoo.ru/a8b83d83
O06o01enre 1 cucTeMaTru3arus
91 M3yYEHHOTO MaTepuaa 1mo TeMe bubamorera LOK
" YA " P https://m.edsoo.ru/e91fe975
Meranbl
92 KontponsHas padora NeSmo teme bubnuoreka [IOK
"Meramisr" https://m.edsoo.ru/83f63ea3
93 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B oGecieueHun
94 YCTOWYMBOTO pa3BUTHUSA bubnuoreka [JOK
yenoBeuecTBa. [loHsATHE 0 HAYYHBIX https://m.edso0.ru/080fe1f0
METO/IaX MCCIIeI0BAaHNUs BEIIECTB
Hayunble npuHIUIBI OpraHu3aIiu
95 XMUMHUYECKOTO MTPOU3BOICTBA. bubnunoreka [JOK
[IpompIieHHbIE CLIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4€HUs] BaKHEHIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHNe
N bubmuoreka [JOK
96 OKPY’KaIOILIEN CPEIbl U €ro

IOCIICACTBUA

https://m.edsoo.ru/9f11bf51
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97 XUMHS U 30pOBBE YEIOBEKA. 1 bubmuoreka [IOK
JlekapcTBEHHBIE CpEICTBA https://m.eds00.ru/a6552721
Xumust nuiy. Pojib XumMun B
98 06GCHG‘-ICHIII/III/I 112001 (S:1071 1 bubmorexa LHOK
https://m.edsoo.ru/1f7b5bd2
0€30MMacHOCTH
99 KocMmernueckre u napdromepHbIe 1 bubnuorexa [JOK
cpexncrsa. beiToBass XuMust https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIIBCTBE.
100 Baxsneiimme cTpouTenbHbIe U 1 bubnuorexa [JOK
KOHCTPYKIIMOHHBIE MaTEPHAJIbL. https://m.eds00.ru/61e69003
Y nobpenusi.
bu6moreka [IOK
101 Hrorosoe tectupoBanue (Neb) 1 httos://m.edsoo.ru/fd39587d
102 CucreMaru3anus 1 0000IIeHNe 1 bubmuorexa [JOK
3HaHUU 0 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUH JIEMEHT, aTOM, U30TOIIBI,
9JIEKTPOHHAsT 000J0YKa aroma, S-, p-, O-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSTHHE aTOMa, MOH, MOJIeKyJIa,
BAJICHTHOCTh,  AJIEKTPOOTPHIATEIBHOCTh,  CTETIEHb  OKHCJICHUS,
XMMHUECKasi CBS3b (0- W T-CBA3b, KpaTHbIE CBSI3M), TMOpHAN3ALUS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas PpEeHIéTKa, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIH 00BEM, MoOJIApHAs KOHLEHTpalus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAIUIOTUAPATHI, YIIIEPO HBIH
cKkeneT, (pyHKIMOHAIBHAS TPYIa, PaauKal, H30MEpbl, CTPYKTypHas
dbopmyna, wu3zomepus  (CTpyKTypHas, TeoMmeTpuyeckas  (IIuc-,
TPaHCU30MEPHS), TOMOJIOTHYECKHHA pPsiI, TOMOJIOTH, YIIJIEBOJIOPO/IEI,
KHCIIOPOJ- M a30TCOJIEpKalIie COeTMHEHUs, ONOJIOTUYECKU aKTHUBHBIE
BemecTBa (yrJieBoIbl, JKUPBI, OCTTKH ), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHHS, KPEKHHT, PU(POPMUHT,
TUNBl  XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE,
9K30- U DSHAOTEPMHUYECKHE, PEaKIU HOHHOTO OOMEeHa, TOMO- U
reTeporeHHble, 0OpaTUMbIE U HEOOPATHUMBIE), PACTBOP, AJICKTPOJIHUTHI,
HEDJIEKTPOJUTHI,  DJIGKTPOJIUTUYECKAsl ~ JIUCCOLMALMsI,  CTENeHb
JMCCOLIMAIINY, OKHCIUTENb, BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh
XMUMHUYECKON peaKlny, XUMHUYECKOE PABHOBECHE)

1.2

TEOpPUU U 3aKOHBI (TCOpPUS XUMHUYECKOTO CTPOCHHUS OPraHuYecKHX
BeuiectB A.M. BytnepoBa, Teopusi JIEKTPOJIUTUUECKON AUCCOIHAIINH,
[Tepuoauueckuii 3akon J[.M1. MenneneeBa, 3aKOH COXpaHEHHUSI MACChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUHU, MUPOBO33PEHUYECKUE
3HAHMUS, JIe)KAIIME B OCHOBE MOHUMAaHHS IPUYUHHOCTU U CUCTEMHOCTH
XMUMHYECKUX SIBJICHHUH, COBPEMEHHBIE MPEJCTABICHUS O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, MOJICKYJISIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

IMpCACTABJICHUA 0 MCXaHU3Max XHUMHYCCKHUX peaKHHﬁ,
TCPMOJUHAMHUYICCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX Hnux
IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl"I/I‘{eCKI/Ie CBCIACHUA O CBOI\/'ICTBaX, COCTaBC, IOJYYCHHH U
Oe3omacHOM HUCIIOJIB30BaHNU Ba)KHEMIITUX HCOPraHN4YCCKUX u
OpraHU4YC€CKUX BCIICCTB B 6BITy u HpaKTH‘leCKOﬁ ACATCIBHOCTHU
YCJIO0BCKa

1.5

oO111e Hay4YHble IPUHIUIBI XMMUYECKOTO MPOU3BOJICTBA (Ha IpUMepe
MIPOU3BOJICTBA CEPHON KHCIIOTHI, aMMHaKa, MeTaHoJa, repepaboTKu
HedTH)
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ChopmupoBaHHOCTH YMEHUU BBISBIISTH:

2.1

XapaKkTEpHbIC IIPU3HAKM M B3aUMOCBA3b M3YYEHHBIX IIOHATHH,
IIPUMEHATh COOTBETCTBYIOLIUE IOHATUS IPU ONMCAHUU CTPOCHUSA U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB U UX IIPEBpALCHUI

2.2

B3aMIMOCBSI3b XHMHUYECKUX 3HAHUW C TMOHSATHUSMHU U MPEACTABICHUSMU
JIPYTUX TIPEIMETOB JIJIsi 00JIee OCO3HAHHOTO MOHUMAHUS U OOBSICHECHUS
CYITHOCTH MaTePUAIHHOTO SMHCTBA MHUPa

ChopMupoBaHHOCTH YMEHUS UCIIOJIE30BATh !

3.1

HAaUMEHOBAHUS XHMHUYECKUX COCIUHEHUW MEXKIYHApPOJHOTO CO03a
TEOPETUYECKON W TMPUKIAJAHON XUMHUHW WM TPUBUAIBHBIE Ha3BaHUS
BEIIECTB, OTHOCSIIMXCS K H3YyYECHHBIM KJacCaM OpraHWYeCKuX |
HEOPraHWYECKUX COCTMHEHU

3.2

XMMHMUYECKYI0 CUMBOJIMKY JJIi COCTaBiI€HUsI (GOpMyJ HEOPraHUYECKHX
BEIIECTB,  MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTHIX,
COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OpraHUYEeCKHUX BEIIECTB

CdopMHUpOBaHHOCTH YMEHHUS KIACCU(UIIUPOBATH:

4.1

HEOPraHM4CCKUeC BEIIECCTBA, CAMOCTOATCIIBHO BBI6I/IpaTI) OCHOBAaHHsA H
KPUTCPUHN TJIA K.]'IaCCI/I(l)I/IKaI_[I/H/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHu4cCKUC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTI) OCHOBAaHHsA H
KPUTCPUHN TJIA K.]'IaCCI/I(l)I/IKaI_[I/H/I HN3Yy4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

MO Pa3IWYHBIM TPH3HAKaM (YHCITy ¥ COCTaBY PEarupyrollnux BEUIeCTB,
TeIIOBOMY 3((GEeKTy peakid, W3MEHEHUIO CTETICHeH OKUCIICHUS
AJIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIaCTHIO KaTaanu3aTopa)

CdopMHUpOBAHHOCTH YMEHHS XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM H BO30YXJICHHOM COCTOSIHUM) W HWOHOB
XUMHUYECKUX 3JIeMeHTOB | — 4 mepuonoB Ilepuommyeckoil cucTeMbl
JI.1. MenpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOJIB3YsI TTOHATHUS
S-, p-, d-3IeKTPOHHBIC OPOUTAIIH, SHEPTETUUECKUE YPOBHHU

ChopmupoBaHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHUI 10
nepuoiaM U rpymmam

ChopMupoBaHHOCTh YMEHHUSI COCTaBISATh YPAaBHEHUSI XHUMHUYECKUX
peaKIuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ IIoCpCaACTBOM
COCTABJICHHA 2JICKTPOHHOI'O OanaHca 3THX peaKI_II/Iﬁ

7.2

YpaBHCHUA peaKHI/Iﬁ Pa3JIMYHbIX THIIOB; IIOJIHBIC H COKpaH_[éHHLIe
YpaBHCHUA peaKuHﬁ HMOHHOI'O O6M€Ha, Y4uThiBasA YCIOBHA, IIPU
KOTOPBIX 3TH PCAKIIMU UAYT IO KOHIIA

7.3

peakuuii ruApoM3a, peakiuil KOMIUIEKCOOOpa3oBaHMs (Ha IpuUMepe
TUAPOKCOKOMIIIEKCOB IIMHKA U aJIFOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHHA NNOATBCPIKIAATD:

8.1

Ha KOHKPETHBIX IPUMCPAX XaAPAKTCP 3aBUCUMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHu4eCKux COCIUHEHUU OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBS3U (G- )41 T[-CB}ISI/I), B3aMMHOI'O BJIMAHHA aTOMOB U
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IPyI aTOMOB B MOJICKYJIaxX, a TaKKe OT OCOOCHHOCTEH pealiu3aliiu
PA3JIMIHBIX MEXaHNU3MOB ITPOTCKAHU A peaKL{I/Iﬁ

8.2

XapaKTEpHbIE XMMHMYECKUE CBOMCTBA BEIECTB COOTBETCTBYIOLIMMU
9KCIIEPUMEHTAMMU U 3aIIUCIMH YPABHEHUN XMMUYECKUX PEAKIIMI

ChopMupoBaHHOCTE YMEHHUSI XapaKTEPHU30BaTh COCTAB W BAKHCUIINE
CBOMCTBA BEIIECTB, IMPUHAJICKAIMX K ONPEACIEHHBIM Kilaccam |
rpynnaM COEIMHEHHH (IIPOCThIE BEIIECTBA, OKCHUIBI, TUIPOKCHUJIBI,
COJIM; YTIIEBOJOPO/IBI, IIPOCTHIE d(QUPBI, CIIUPTHI, (PEHOBI, aTTbIACTHIBI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC 3(DUPBI, KUPBI, YTICBOJIEHI,
aMUHBl, AMUHOKHCJIOTbI, OEJIKH)

10

ChopmMupoBaHHOCTh yYMEHHS MPOBOJUTH PACUEThl MO XUMUYECKHUM
(dbopMynaM M YpaBHEHUSM XUMHUYECKHX PEAKIUil C HCHOJb30BaHUEM
(bu3HYECKUX BEJIMYHH:

10.1

Macchl (00bEMa, KOTMYeCTBa BEIIECTBA) MPOIYKTa PEAKIMH, €CJIU OJHO
W3 WCXOMHBIX BEIIECTB JaHO B BHUJIE pPacTBOpa C OTPEACIEHHOU
MacCOBOM JI0JI€¥ pacCTBOPEHHOTO BEIECTBA MJIM JIAHO B U30BITKE (MMEET
MIPUMECH )

10.2

MaccoBOM MM 0OBbEMHOI J10JIM, BBIX0/IAa POAYKTa PEAKIIMH

10.3

TETJIOBOTO 3 deKTa peakiuit

10.4

00BEMHEIX OTHOIIICHHI Ta30B

10.5

10 HAXOKJEHUIO XUMUYECKON (POpPMYIIbI BellecTBa

11

Brnanenue cucremoit 3HaHMN O METO/IaX HAYYHOTO MO3HAHUA SIBJICHUM
MPUPOJIBI, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HAayKaX W yMCHHE
MPUMEHSATh OSTH 3HAHHUS TPU IKCIEPUMEHTATHLHOM HCCIEIOBAHUN
BEIIECTB U JJI1 OOBICHECHHS XUMHUYECKUX SIBJICHUH, HMEIOIINX MECTO B
MPUPOJIE, TPAKTUUECKON ACSATEIHPHOCTH YEJIOBEKAa M B MOBCEIHEBHOMN
JKU3HU

12

ChopMupoBaHHOCTh YMEHHS NPUMEHSTH (HMCHOJIB30BAaTh) 3HAHUSA O
COCTaBe M CBOMCTBaxX BEIIECTB MJIsi AKCIEPUMEHTAIbHON NPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHYECKUX
peakiuii ¥ MPOrHO3UPOBAHMSI BO3MOXHOCTEH HX OCYIIECTBICHHUS,
CUCTEMHBIE XMMHUYECKUE 3HAHUA ISl OOBSACHEHUS M MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIUX E€CTECTBEHHOHAYYHYIO MPHUPOAY; Ui HPUHSATHS
I'PaMOTHBIX pEIIeHUI MPOOJIeM B CUTYaIUsX, CBI3aHHBIX C XUMUEH

13

ChopmupoBaHHOCTh YMEHHUS ILIAHUPOBATH U MPOBOJUTH XUMUYECKUIN
9KCIIEPUMEHT (MOJIyY€HHUE W H3Y4YEeHHE CBOWCTB HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB, KAUYeCTBEHHBIE pEAKIUU YIIIEBOJOPOJIOB
pa3IMYHBIX KJIACCOB M KUCIOPOJCOAEPKAIINX OPIraHUYECKUX BEILIECTB,
pelIeHne  JKCIEPUMEHTAJIBHBIX  3a7ad [0  PaclO3HAaBaHUIO
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB) C COOIIOAECHUEM MPaBUI
O6e3omacHoro oOpamieHus ¢ BelecTBaMH U Ja0OpaTOPHBIM
o0opynoBaHueM; GOpPMYIUPOBATh LETU UCCIEOBAHUS; MPEICTABIIATh
B pa3Nu4yHON (opMe pe3yabTaThl 3KCIIEPUMEHTa, aHAIU3MPOBATH U
OILICHUBATh UX JJOCTOBEPHOCTh

14

C(I)OpMI/IpOBaHHOCTL YMCHUA OCYILICCTBIIATH I_ICJ'ICHaHpaBJ'ICHHHﬁ IIOUCK
XUMHYECKOM I/IH(bOpMaI_[I/II/I B PA3JIMYHBIX HCTOYHUKAX (Haqua;I nu
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y4eOHO-Hay4yHasl JIUTEepaTypa, CpeACTBa MaccoBOW HH(OpMaluu, ceTh
WHTepHer u japyrue), KpUTUYECKH aHAIM3UPOBATH XUMHUYECKYHO
nHpOpMaIHIO, TepepadaThiBaTh €€ U UCIOJIB30BATH B COOTBETCTBUH C
MIOCTaBJICHHOW yueOHOM 3a1aueit

15

ChopMHupOBaHHOCT, yMEHHUS IPOTHO3HPOBATH, AHAIM3HPOBATH U
OIICHUBATh HMH(OPMAIMIO C MO3UIHMKA SKOJOTHYCCKON 0e30macHOCTH
TOCJIC/ICTBUI OBITOBOM W MPOW3BOJCTBEHHOMN JIEATEIHLHOCTH YeJIOBEKa,
CBSI3aHHOW C TepepabOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaThb  OMACHOCTh  BO3ACUCTBUS HA JKUBBIE  OPraHU3MBI
OTIPEJICIEHHBIX BEIIECTB, TMOHUMAsi CMBICI TIOKa3aTelisl MpeaeIbHOM
JOTTYCTUMOM KOHIIEHTPALMK, W TIOSICHATH Ha TMpUMEpax CIocOoObI
YMEHBIICHUS U TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETIb CTPOSHHs aroma. Pacmipenenenue
SJIEKTPOHOB TI0 JHEPreTHYECKUM YpoBHsAM. Kitaccudpuranus XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS IHEPreTUUECKUX YPOBHEH aTOMOB (S-, -,
d-anmementoB). OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIEC 27I€KTPOHBI

1.2

Ilepuonnueckas cucrema xumuyeckux siaemeHToB J M. Menzaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB M WX COCAMHEHUH IO
NnepuoJiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

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

1.3

BanenTHOCTB. DEKTpOOTPUIATENLHOCTh. CTENEHh OKUCICHUS

1.4

Bunel xumuueckoit cBs3M (KOBaJIEHTHAs, HIOHHASI, METAJUIMYECKasi, BOJOPOIHAS )
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKYIsIpHbIE B3aHMMOJCHCTBUS.
BemectBa  MOJNIEKYISIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTANIMYECKUX PEmETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukaruss — XUMHYECKHMX — peakluid B

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

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dekThl XuMudeckux peaxiuii. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTopLI, BIIMAKOINHUEC Ha

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CunbHble U cla0ble QJICKTPOJIUTEI. Cpez[a
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaﬂbHaﬂ, mcjIoYHasd. CreneHb

nucconuanu. Peaknuyu HOHHOTO 0OMEHa

1.10

IMunponus coneit. MonHoe mpousBenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAU pacTBOpPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHLCHTpALUs. Hacpimennsle u

HCHACBIIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF HNapaThl
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1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC peakinu. [loBeieHne BenecTB B cpeiax ¢

pasHbIM 3HaYeHHeM PH. MeTobl anekTpoHHOTO OasiaHnca

1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUH

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHUH. Homenxiarypa

HCOPraHN4CCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KA, KaJbLIUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJe30, Me/lb) U UX coeauHeHui. Oomme

CrocoObI MOJTyYEHUS METAJIJIOB

2.3

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajJOTe€HOB, CEphI, a30Ta,
docthopa, yrmepoma W KpEeMHHA) M HX COCIUHEHHH  (OKCHIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBSI3b HCOPraHNn4€CKUX BCIICCTB, NMPUHAMICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHennid. KauectseHnole

PEaAKIIMK Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUHU XUMHUYECKOTO CTPOEHUS OpPraHUYecKUX
coequuennii A.M. bytnepoBa. YriepoHbIil CKEIET OpraHuueCKON MOJIEKYJIbI.
KpatHOoCcTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3ALINH
opOuTasneit aToMOB yriiepoja. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psaa. Mzomepus u nzomepbl

3.2

[lonsitne o  ¢ynkuuoHanbHOW rpymme. OpueHTauuoHHbIE  YPQPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupukaluu opraHM4eckux BemiecTB. HomeHnkiatypa
OpPraHMYECKUX COEJMHEHUH (cucTeMaTHuecKas) W TpPHUBHAJIbHBIE HA3BaHUA

Ba)KHEHIITNX HpeHCTaBI/ITeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBoOOIHOpAIUKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsTHe o

Hykieoduie u snekrpoduie. [Ipasuno Mapkosuukoa. [IpaBuso 3aiineBa

3.5

Ankanpl. XMMUYEeCKHE CBOMCTBA aJIKAHOB: raJorcHUpPOBAHUC, ACTUAPUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUEC, KPCKUHI, HW30MCpH3alls, TOPCHHUC. HOJ'IyLICHI/Ie
AJIKaHOB. ]_II/IKJ'IOEUIKaHH. CHCI_[I/I(I)I/IKB. CBOMCTB IIMKJIOAJKAaHOB C MajbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOI'O 3aMCIICHUA

3.6

Ankennl. XUMUYECKHE CBOMCTBA! peakuun NpuCoOCANHCHUA (FaJ'IOFCHI/IPOBaHI/Ie,

TUAPHUPOBAHUC, TUAPOTAIIOTCHUPOBAHUC, FI/I,Z[paTaLII/IH), ropcHus, OKUCJICHUA U
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noysmmepu3aiyn. IlpombliienHsie W JabopaTOpHbIE CHOCOOBI MOJTYYEHUS

AJIKCHOB

3.7

Anxaauenbl. XMMHUYECKHUE CBOMCTBA AJIKAJMEHOB: PEAKLUU IHPUCOEAMHEHHUS
(rugpupoBaHMe, TaJIOT€HUPOBAHKE), TOpeHus U nonuMepusauuu. llomyuenue

aAJIKaIUCHOB

3.8

ANKuHBI. XUMHUYECKHE CBOMCTBA: PEaKIMK IPUCOCANHEHUS (TaJOreHHPOBaHHE,
TUAPUPOBAHUE, TUpATALUs, THAPOTaIOr€HUPOBAaHNUE) KaK CIOCO0 MOITydeHus
HOJIMMEPOB M JIPYTHX IOJIE3HBIX NMPOAYKTOB. Peakumu 3amemenus. ['openne
alleTWIeHa KaK HMCTOYHHWK BBICOKOTEMIIEPATYpHOTO IUIAMEHHU ISl CBapKU M

pe3ku MetauioB. [IpuMenenue aneruiaeHa

3.9

Apenbl. XuUMHYECKHME CBOWCTBa O€H30JIa: peakIuu SJIEKTPO(OUILHOTO
3aMelleHus, MPUCOECTUHEHMs (TUIpUpOBaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOWCTB Toiyosa. [lomyuenue GenH3omna.
OcoOCHHOCTH XUMHUYECKUX CBOWCTB crTuposia. [lommmepusanus cTupoa.

CriocoObl MostydeHus: 1 IpUMEHEHNE apOMaTHYECKUX YIIIEBOJOPOJIOB

3.10

Crouptel. IlpenensHple OAHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA!
B3aUMOJICHICTBME C HaTpHUeM KaKk CHoco0  YCTAaHOBJEHMSI  HaUYUA
THIPOKCOTPYNIBI, C  TaJOreHOBOJOPOAAMU KaK  CIOCO0  IOJy4eHHs
pacTBOpHUTENICH, BHYTPHU- M MEXMOJIEKYJsIpHass JAeruapartanus. Peaxous
ropeHus. IlomyueHue sTaHosa: peakuusi OpPOXKEHUs TIJIIOKO3bl, THApaTaLUs
STWJICHA. OTWIEHIVIMKONb W TJIMLNEPUH KAK MPEACTABUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosia (peakiuu ¢ HATPUEM, THIPOKCUIOM

HaTpusi, Opomom). [Tonydenue dpenona

3.12

Anbaerunbl. XUMUYECKHUE CBOMCTBA MPEACIbHBIX albICTHIOB: THAPHPOBAHUE;
KaueCTBEHHBIC PEAKIMHM Ha KapOOHWIBHYIO TPynny (peakius «cepeOpsHOTro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Iloaydyenne nmpenenbHbIX
aNbJACTUIOB: OKHCIICHHE CIIMPTOB, THJApaTallds aleTHJICHAa. AIIETOH Kak

MMpeACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUKU OKHCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHI. XMMHUYECKHE CBOMCTBA MMpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kuciaoT. OcoOEHHOCTHM XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HOJ'IyLIeHI/IC NpeaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:
OKHCJICHHUEC aJIKAHOB, AJIKCHOB, ICPBUYHBIX CIHUPTOB, aJIbACTUIOB. Bricmue

MMPEACIIBHBIC U HECIIPECACIIbHBIC Kap60HOBBIe KHUCJIIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHocoObl MOJIyYEHHMS] CIOXKHBIX 3(QHUPOB.
OO6patumocth peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX IPHUPOB B

MUIIEBON M mapproMepHON MPOMBIIITIEHHOCTU. JKHUPBI KaK CIOXHbIE 3()UpPbI
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TJIMIEPUHA ¥ BBICIIUX KapOOHOBBIX KHCIIOT. XHUMHUYECKHUE CBOWCTBA YKHPOB:
THIPUPOBAHUE, OKHUCICHHE. | MApOIN3, WM OMBUICHHE, JKUPOB KakK CIIOCO0
MPOMBIIIICHHOTO TOJIYYeHHs COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIIOKO3Bl: PEAaKUMH C YYaCTHEM CIHMPTOBBIX U
aJIbJIETMIHOM TPy U MOJIOYHOKUCIIOE OpokeHue. IIpuMenenue riroko3bl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye W HEBOCCTAHABJIMBAIONIME Aucaxapuisl. [ wuaposns
mucaxapunoB. [lomucaxapuabl: kpaxmadi, riaukoreH. CTpoeHne MaKpOMOJIEKYIT
KpaxMaia, TIHKOT€HAa M LeJUIrono3bl. Pusnueckne CBOMCTBAa KpaxMana M
[EJUTION03bl. XMMHUYECKHe CBOWCTBA Kpaxmaja: THUAPOJIH3, KadeCTBEHHAs
peakius ¢ noJoM. XMMHUYECKHE CBOWCTBA IEIUTIONO3bI: THAPOJIN3, MOTydCHHUE
s¢upoB 1nemwtrono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

aIeTaTHBIN MIENK)

3.16

AMMWHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHHUSI: PEAKIIMK C BOJIOM, KUCIOTaMHU,
peakuus TOpeHHs. AHWIMH KakK NPEACTaBUTENb apOMAaTUYECKHMX AaMHUHOB.
XWMHUYECKHUE CBOMCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHUCIOTaMH, OpOMHOM
BOJIOM, okucienue. [lomydeHre aMUHOB aJKWIMPOBAHUEM aMMHaka |

BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJIOPOIOB

3.17

AMHWHOKHCIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, oOpasyromue Oenmku. XUMHUYeCKHue
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpAIUsl, KAYeCTBEHHBIC (I[BETHBIE) PEAKITUU

Ha OenKu

3.18

CtpoeHue W CTPYKTypa IOJMMEPOB. 3aBUCHUMOCTh CBOWCTB TOJMMEPOB OT
cTpoeHHus MOJeKysl. OCHOBHBIE CHOCOOBI TMOJIYYCHHS BBICOKOMOJIEKYJISIPHBIX
COCIMHCHUI: peaKIMK MOJIMMEPHU3aIlii U TIoJIMKoHAeHcaruu. Kinaccudukanus

BOJIOKOH

3.19

#H#Par#H# nenTndukanms OpraHUIeCKUX coeTuHeHui. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PaClIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMusa B TOBceqHEeBHOW >ku3HU. [IpaBuma Ge3zomacHoOi pabOTBHl C EAKUMH,

TOPHOYHMMHU U TOKCHUYHBIMHA BCHICCTBAMU, CPCACTBAMU OBITOBOM XUMHUH

4.2

XuMus 4 310pOBbe. XUMUS B MeIULIMHE. XUMUS U CEIIbCKOE X03MCTBO. XUMUS
B IPOMBIIIUIEHHOCTH. XUMHS U SHEPreTUKA: PUPOHBIN U MOMYTHBIN HEDTIHOM
rasbl, X COCTaB U ucnoib3oBanue. CocraB HehTH 1 e€ nepepadoTKa (IIPUPOIHbIE

HCTOYHHKH er'IeBO,Z[OpO,Z[OB)
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XUMHUSL U 3KOJIOTUA. XHMHUYECKOE 3arpsi3HEHUE OKPYKAKOUIEH Cpelbl U €ro

nocnencteusi. Oxpana ruapocdepsl, mouBsl, arMochepsl, Gaopsl U GayHbl OT

43 XHUMHYECKOTO 3arpsisHeHus. [IpobGiema OTXOIOB W TMOOOYHBIX IMPOIYKTOB.
ANbTepHATHBHBIC HCTOYHUKU YHEPTUH
OO6mue npeacTaBiICHUsI O IPOMBIIICHHBIX CIIOCO0AX MOTYyYEHUSI XUMHYECKUX
BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). UEpHas u
4.4 nBetHass ~ Mmetasnyprus. CTEKI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.
[Ipompinniennass  opranuyeckas xumusa. CpIpp€  UIsI  OPraHHUYECKOU
MIPOMBIIIJIEHHOCTH
5 Tuns! pacu€THbIX 33124
51 Pacuérer maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, Macce WK 00bEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIINU BEIIECTB
5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOIICHHU Ta30B MPU XUMHUYECKUX PEAKITHIX
5.4 Pacuérer maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) ITPOTYKTOB PEAKIIUU, €CITH
. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérel MmaccoBoi i 00bEMHOMN JI0JIM BBIXOJIA TIPOTYKTa PEAKITUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuéter maccel (00bE€Ma, KOJTMYECTBA BEIIECTBA) IPOIYKTa PEAKITUH, €CITH
5.6 OJTHO M3 BEIIECTB JJAHO B BUJIE PAaCTBOpA C OMPEACIEHHON MacCOBOM J10JI€H
PacTBOPEHHOTO BEIIIECTBA
5.7 Pacuérel ¢ ucnonp30BaHUEM MOHATHI «MaccoBast JOJIs», «MOJIIpHAs
' KOHIEHTPALU», «PACTBOPUMOCTH)
Haxoxpaenue MosiekynsipHoil GopMysIbl OpraHM4eCcKOTo BEIIecTBa MO €ro
5.8

IIJIOTHOCTHU U MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOJAIIUX B €I'0 COCTaB, UJIH I10

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

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jiyauna B.B. OGmiectBo ¢ orpaHMueHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akmonepnoe o0ectBo «M3narenscTBo
«IIpocBemienue»

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGuiecTBo ¢ orpaHMu4eHHOM
OoTBeTCTBEHHOCTHIO «[IPODAY»; AxiimonepHoe o0miectBo «M31aTenbeTBoO
«IIpocBemenue»

Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlynun B.B.; non
pen. Jlynuna B.B. YueOuuku 10 u 11 xnaccri(yrinyOJieHHbIHN)

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

ABTOpBI

Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlyaund B.B.; nox
pen. Jlynuna B.B.

JIuausa YMK, cepus

Xumust. «MI'Y — mkone». (10-11) (YrayOnéHHbIi)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collection.edu.ru
2. https://resh.edu.ru

3. https://educont.ru/

4. https://uchi.ru/
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