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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oeneparuu Ha niepuoa 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npoduibHOrO0 O0Oy4YeHHs, MPU3BAHO OOeCHeuYuTh 00111e00pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» MOIydaeT
NOoApOOHYI0O  HHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAlOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUS M TPEOOBAaHUU K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecreynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCITUTAHUS U PA3BUTHUSL 00YUAIOIINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTepUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBACT WHBApPUAHTHOE MPEAMETHOE COJEep)KaHue, 0053aTebHOE
JUISL W3Y4YEHUsT B paMKax OTACNbHBIX MPOPUICH, NpeaycMaTpUBaET
pacrpenelieHue W CTPYKTYpUPOBaHUE €ro Mo KiaaccaM, OCHOBHBIM
CoJIep KaTelIbHBIM JIMHUSM/pa3ienam Kypca;



e HaéT MPUMEpPHOE pacHpeesieHne y4yeOHOro BpEMEHH, PEKOMEHAYEMOTO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKKe€ C y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TIO3HABATENbHBIX  JACHCTBHII  0O0ydaromerocs IO OCBOCHHUIO
CoJIep KaHus IpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus. 3a TMpeaeinaMd YCTAaHOBJICHHOW MPOTpaMMON MO  XUMUU
o0s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeamMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpasi IOJKHA OMNpPENEHAThCS B COOTBETCTBUM C HANPaBJIECHUEM KOHKPETHOTO
npoduis 00yueHHs.

B coorBerctBHM ¢ KoHOenryaiabHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYE€HHUSI Ha YpPOBHE CpeIHEro oOlero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Y4YEHHUS HANpaBJIEH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA paclIMpeHue W  yriayOJeHue TeOopeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOMYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopasoanusi. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TAaKKE€ Ha pEIHIeHHe 3ajay
BOCIIMTAHUSI U COIMAJILHOTO Pa3BUTUSI OOydYarOUIUXCs, Ha (POPMHUPOBAHUE y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHI pallMOHANU3alMU y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIIMINX MEKIUCIUTIIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBnstomumMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHUS
ABJIIOTCSL  YIUIyOsN€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu MOIX0I0B K OTOOPY M CTPYKTYPHOM
OpraHu3allid COJIEPKAHUS 3THUX KypCOB B MPOrpaMMme IO XUMHU 32 OCHOBY



npunatel nosoxkeHuss ®I'OC COO o paznuumsx 06a30BOro M yriayOJIEHHOTO
YPOBHEW U3yUYeHUs MPEAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JTa cUCTeMa
3HAHUM TMOJy4YaeT OMpeNeIEHHOE TEOPETHUECKOE JIOTOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAX MX COCAMHEHHUU HA OCHOBE PACIIMPEHUS U YTITyOJIeHUS
IPEACTABICHU O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
INPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydenme mnepuommueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylIeHUH, a TaKKe C TOUYKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (OopMHpOBAHHMEM  MpPEACTaBICHUN 00
IEKTPOXUMHUYECKUX IIpOLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOJE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMPEAENEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K OOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHUE CMEKHbIE IpeIMEThl. Tak, Hanmpumep,
B COJIEpKaHUM TpEeaMeTa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 60bIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4EeHUU IMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBl COXpPaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IMPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coAepkaHUU TMpeAMeTa I KIACCOB XUMHUKO-
Ononornyeckoro nmpoduiist OONbIINKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumusa. B 3TOoM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMbI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TaKHe
CTPYKTYpPHBbIE€ KOMIIOHEHTbBI, KaK JHUOUAbL, OCJIKH, YrIeBOAbl, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIIY>)KAT OCHOBOM ISl HM3y4YEHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.



B muane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHSI
0OlIlIeHayYHbIX METO/I0B MTO3HAHMS U OIbITa MPAKTUUYECKOTO MPUMEHEHHUS HayUYHbBIX
3HaHUW M3ydeHHE TMpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBSI3IX C YYCOHBIMH TIpeAMETaMM, BXOJSAIIMMH B COCTaB
npeaMeTHbIX objacteli «EcrecTBeHHO-HaydHbIE NpeaMeThl», «MaTeMartnka u
uHpopMaTrka» U «PyCCKUI SA3BIK U JIUTEPATYPay.

[Ipn wm3ydeHun ydeOHOro mpeameTa «XuUMHUs» Ha YriayOJEHHOM YPOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOTO M CpeaHero obmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7la4eil MEePBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUW KaK O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOMN
JESITEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYpHhl. Pemenne
TOW 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYCHHS TMIpEAMETa TPEeIoiaract
pean3aluIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHHE TMPEJICTABICHUN: O MaTepHaJbHOM €JIMHCTBE MHUpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE XUMUU B
CHUCTEME eCTECTBEHHBIX HayK W e BeAylled poiu B obOecnedeHuu
YCTOMYMBOIO  Pa3BUTHsA  4YEJIOBEYECTBA: B  peHIeHUH  IpobiieM
AKOJIOTHYECKOMN, SHEPreTUUSCKON M MHIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3JJAaHUH HOBBIX MAaT€pHUaoB, HOBbIX ICTOYHUKOB YHEPIUH, B
00eCTICUCHUH PAIIMOHAIBHOTO MPHUPOOTIOIb30BaHus, B (POpMHUpPOBAHUU
MHUPOBO33pEHUA U OOIIEH KyJIbTypbl YEIOBEKa, a TAKXKE AKOJOTHUUECKHU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

e OCBOCHHE CHCTEMbl 3HAHHM, JIGKAIIUX B OCHOBE XHMMHUYECKOM
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUHA XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMHUYECKUX  H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEaKIHH, O
XHMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CHCTEMaX, 00 OOIIMX
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOI'O TTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHUU [JI1 OOBICHCHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMECHHOM XHUMHH, JJII OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C MO3UIMI KOJIOTUUECKON 0€30MaCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIBHOCTH YeJIOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIOJB30BaHUEM H  MepepaboTKoM
BEIIIECTB;

e yrmyOJieHWe TIPEACTABJICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOMMMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHS XHUMHMYCCKHUX SBJICHUHW, HMMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUUECKOUN ACATEILHOCTH U TOBCEHEBHOM KU3HH.



B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMbl CPEIHEro oOuiero o0pa3oBaHUs NMpPU U3YYEHUU
npeaMera «XuMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAaKUE LT U 33]]a4H, KaK:

BOCTIIUTaHHE YOEXAEHHOCTH B TII03HABAEMOCTH SIBJICHWUW TIPHUPOJIBI,
YBOXEGHHS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX H
NPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYECHHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYeTIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTeW oOydJaronuxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIEIIHOHN MpodecCHOHABHON U 00IIECTBEHHON JIEATEIIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMUpOBaHHEe YMEHHH ¥ HAaBBIKOB Pa3yMHOTO IPHPOIOINOIL30BaHU,
Pa3BHUTHE YKOJIOTHUECKOHN KYJIbTYphI, MPHOOPETEHNE OTBbITa OOIIIECTBEHHO-
MIOJIC3HOH 3KOJIOTUIECKON JeSTSIIEHOCTH.

OO11ee Yncio 9acoB, MPEAYCMOTPEHHBIX JIUIS M3YUCHHUS XUMHUU Ha yIiIyOJICHHOM
YpOBHE CpemHero obmiero oopazoBanus, cocraBisser 306 wacoB: B 10 kimacce —
136 yacoB (4 yaca B Henemo), B 11 kimacce — 170 gacoB (5 yacoB B HEACIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3AMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOHM CBs3M (OOMEHHBIN M JOHOPHO-
aKuenTopHbd). TuUMbl TepeKkphIBaHUS AaTOMHBIX OpOWTalel, ©- U T-CBS3M.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPA3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpalllEéHHasd,
ckenetHas. M3omepusas. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIE YP(PEKTHI B MOJIEKYJaX OPraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIMI
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KilaccUpUKALMK OpraHnyeckux BeniecTB. lloHatne o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranwdeckux coenuHennid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUHM
(yiaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJICKYI
OpPraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorndeckuil psij ankaHoB, o6mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
QJIKAHOB.

XYWMHUYECKHE CBOICTBA QJKAaHOB: pEakUUUd 3aMElIeHUs, H30MEpHU3aluHu,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PeaKINi paguKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUs] U IPUMEHEHHE aTKaHOB.



[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHMSI M XMMMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) M
OOBIYHBIX (IIMKJIONEHTAaH, LMUKJIOIeKCaH) LUKIOAJKaHOB. CrocoObl MOIMy4YEeHUs U
IIPUMEHEHNE [UKIIOAIKAaHOB.

Anxensl. 'oMonornyeckuil psj ajkeHoB, oOuias Gopmyia, HOMEHKIIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, Sp*-
ruOpuan3anmsi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpH3aund U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaauensl. Knaccudukaius aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposanuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anysi aTOMHBIX opOuTanell yriepona. Pu3nyeckue CBOMCTBA AJKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOCIUMHEHHUs,  JUMEpU3aluud U
TpUMEPHU3ALMHU, OKHUCIIEHHs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJeKylbl OeH3ona. du3nyeckue CBOICTBA apEeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblil yrojib U NpoAyKThl €ro nepepadorku. CnocoOsl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHS] TaJlOTéHa Ha TUAPOKCOrpyNIy, HUTPOrpylIy, LHaHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pacTBopa mi€noun. B3auMoaeicTBUE OUTaJOr€HAJIKAaHOB C MarHUEM M LUHKOM.
[TonsiTne 0 METANIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue



TaJIOTEHNIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
u3ydeHue (pU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYEHHE 3STHUJICHA U
M3Y4YCHUE €ro CBOWMCTB, O3HaKOMJICHHE C Kosutekiusmu «Hedtb» n «Yromby, C
oOpa3liamM  TJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHHUE MOJICKYI
YIJE€BOAOPOA0OB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoacoaepxaimme opranueckue CoOeJUHCHUS.

[IpenenbHble OAHOATOMHBIE COUPTBL. CTpoeHuWe MOJeKyn (Ha MpuMmepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa U kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pPEAKIUHM 3aMEIICHUs, JETruJpaTaldd, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U n3oMepus. OcoOEHHOCTH (PU3HYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklusi Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6enzonbHOTO siipa. Pusmueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBoicTB (enona. KadectBennbie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COETUHEHHS] — alIbJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpynmbl. ['oMojoruueckue psjbl albIeTU0B U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HoMeHKiarypa. Du3nyeckue CBOMCTBA alIbJACTUIIOB U
KETOHOB.  XMUMHYECKHE CBOWCTBA  albJCTHJOB M  KETOHOB:  peaKIuu
npucoeauHeHusi. OKUCIEHUE albJeTUI0B, KAYECTBEHHBIC PEAKIIUA HA aJbJeTH/IbI.
CriocoObl OJTy4eHUs ¥ IPUMEHEHUE aIbJCT 0B U KETOHOB.

OmHOOCHOBHBIE TIpeIeNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,



peakiusi dSTepupuKanMM, peaKkUud C YYacTHEM YIIEBOJOPOIAHOTO paJHKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJIEBAs,
JuHONIeH08as KUcinoThl. CocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonornueckuir psin, obmas Gopmyna, u3oMepus u
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOU H
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NIeCKUe 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIHU3 B
KHCJION U 1IeN0YHOoU cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIPENENbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE IeHCTBUE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TJIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3zokcupubo3a. duznyeckue CBOWCTBA U HaxoxJeHue B mpupone. dortocuuTes.
XHWMHYECKHE CBOMCTBA IIIFOKO3bI: PEAKIUU C YHACTUEM CIIMPTOBBIX U AJIbJICTUIHON
IpymnI, COUPTOBOE MU MOJOYHOKHCIOE OpokeHue. llpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBHOCTH OpraHus3Ma. J(ucaxapuabl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBaoIIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. Ilonucaxapuapl: kpaxmai,
[JIMKOT€H M 1eiunoiio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaja, TIJIMKOTe€Ha |
Heuono3bl.  OU3NYEecKUe CBOWCTBA KpaxMajla M IEJUTI0J03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KauyeCTBEHHAas peaklus C UOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModyyeHue 3(upoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
PacTBOPUMOCTD Pa3JIMYHBIX CIMPTOB B BOJE, B3aNMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHUE 3THUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHON IPOBOJIOKE,
OKHCIJIEHUE STHJIOBOTO CHHMpPTa JUXPOMATOM Kajusl (BO3MOXKHO HCHOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlIbl (C THUIPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuna ¢
ruapokcugom Mmeau(ll), xumudeckue cBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ Tuapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIIeHHE AKCIEPUMEHTAIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE DUPBD».

A3oTcoep:xaniue OpraHuyecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue Mpou3BOJHbIE amMmMuaka. Knaccudukanus amMuHOB:
anmupaTUIeCKUe ¥ apOMATHUECKHE; TIEPBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIC CBOMCTBA,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCIJIOTOM.
Conu aKMIIaMMOHHSL.

AHUIIMH — TIpEACTaBUTENbL AaMHUHOB apomaruueckoro psga. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MoOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuu Ha aHmwiMH. CrocoObl
MOJIyYeHUs] M NpUMEHEeHHe anudarndeckux aMuHOB. [lonyueHue aHUIUHA U3
HUTPOOEH301a.

AmvuHOKHCIOTE. HoMeHKkIaTypa u nzomepusi. OTaeabHbIe TPEICTABUTEIN O
AMUHOKHWCJIOT:  TJIMIIUH, aJlaHuH. @OU3W4YecKkue CBONCTBA AMHUHOKHCIIOT.
XWMHYECKHE CBOHCTBA AaMHHOKHCIOT Kak aM(OTEpPHBIX  OPTaHUYECKHUX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHUEe aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupomHbie ToJMMephl. [lepBudHas, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YUYECHMsI BEHIECTB M UX IPEBPAILICHUIA:
pacTBopeHHe O€NnKOB B BOJIE, JCHATypalusi OEJKOB NpPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€NKH, peIIeHWE OSKCIEPUMEHTAIbHBIX 3aja4 1[0 TeMaM
«A30TcofiepKalllie  OpraHudeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTMMEPHU3AIANA, CPEAHSIS MOJICKYIIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

[TommmepHbie Matepuansl. [lmacTmacchl  (MOMMATHIICH, TIOJUIIPOITHAJICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETaKpUIAT, TOJUKAPOOHATHI,
noJIMdTUIICHTEpePTasar). Y THiInU3aius u nepepadoTka miacTuka.

DnacToMephr: HaATypaIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aIleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIpPOH | JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble TIOJTUMEPHI).

OKCIEPUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, ITJIACTMACC,
KaydyKOB, PCIICHHE OKCIICPUMEHTAIbHBIX 3a7ad 1o TeMme «Pacrmo3naBanue
TJIACTMACC ¥ BOJIOKOHY.

PacuétHrble 3amaun.

Haxoxnenue MonekysipHOW (GOpMyJbl OPTaHHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXONSIIMX B €ro COCTaB, HaXOXJCHUE
MOJICKYJIIPHON  (OPMYJIBI  OpPTraHWYECKOTO COEIMHEHUS 10 Macce (00bEMy)
MPOIYKTOB CTrOpaHusi, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOTYKTOB



peaKuuu W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBJIEHHUE CTPYKTYpPHOH (QOpMyJIbI
OpPTaHMYECKOr0 BEIIeCTBa Ha OCHOBE €r0 XMMHUYECKHX CBONCTB WM CHOCOOOB
NOJYYEeHHs, ONpEAeNCHHE JOJIM BBIXOAA MPOIYKTa PEAKUUU OT TEOPETUUECKU
BO3MOYHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeIMeTHBIX CBSI3ei MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHHA, TaK M TIOHATUNA, TPHUHATHIX B OTAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®duszmka: Marepus, aTroMm, DSJIEKTPOH, WPOTOH, HEHUTPOH, MOJEKyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
macca.

buonorusi: knerka, opraHu3M, SKOcucTeMma, Ouocdepa, MeTadoJIn3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOHBIH TUN NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIVIEBOAbI, >KUPBl, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTINBO.

TexHomorus: MNHINEBBIE TMPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOTIOIIIHNE CPEJICTBA, MATEPUANBI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBHIAS N HEOPT'AHUYECKASA XUMUA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukammss XuMHIeCKIX 3JEMEHTOB (S-, -,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB IO AaTOMHBIM — OpPOHTAIISAM.
DeKTPOHHBIC KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB IIEPBOI0O—UETBEPTOrO TIEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(PHUTYpallul HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepnonnueckuii 3akoH u Ilepuoauyueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOIUUECKOTO 3aKOHA U Ilepuoanueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB MO TIpynmaM MW M[epuojaM. 3HAYECHUE
nepuoauueckoro 3akona /[.1. Menneneena.

X¥WMHYECKass CBSI3b. BHABI XMMHMYECKOM CBSI3W: KOBAJCHTHAs, HWOHHAasi,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICGHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JjIuHa CB3U. [10JIsIpHOCT, HAITPaBIEHHOCTD U



HAChIIAEMOCTh KOBAJICHTHOW CBs3u. KparHeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3IJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO  CTPOECHUSA.  [HIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VctunHbie pactBopsl. IpeacraBinenue o
KOJUTOMHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBasi JOJIsI BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HacelmeHnnsie u
HEHACBILIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukaiusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIILHBIC
Ha3BaHMS OTMIEJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaimsa XuMHUUEeCKUX peakiuii B HEOPraHWYECKOW M OpraHUYeCKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peaKiiu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XuMuueckoe paBHoBecue. KoHncranrta
XUMHYECKOTO paBHOBeCUA. (DAKTOPBI, BIMSIOIIAE HA MOJIOKEHUE XUMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHIICHTPAIMX BEILECTB, YYaCTBYIOIIMX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuarusi. CuibHbIe W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienioyHas. Bomopoansiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHCIINTENPHO-BOCCTAHOBUTENBbHBIE  peakuuu.  CTeneHb  OKUCIIEHUS.
OxucauTens W BOCCTAaHOBUTENb. IIpomeccsl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pa3oKEHHE NEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEAKIIMl HOHHOTO OOMEHa, ONpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YYEHUE BIIMSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHUE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3nueckue



CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIIUS HEMETAJUIOB (HAa MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, guznueckre M XUMUYECKHE CBOWMCTBA: PEAKLUU C
METaUlaMlM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TomuBHbBIE ATIEMEHTHI.

["anorensl. Haxoxknenue B Mpupoje, crocoObl MOJMydeHus, (pusmdeckue u
XUMHUYECKUE CBOMCTBA. ['amoreHoBofopoabl. BakHeline KUCIOpoacoiepKaline
COEMHEHHsI TayoreHoB. JlabopaTopHble U TMPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajioreHoB. [[puMeHeHne raJoreHOB M MX COCTMHCHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI TMOYYCHUS
Kkuciopona. Ou3nYecKkne M XMMHYECKUE CBOWMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. HaxoxpaeHnume B TpHUPOAE, CIIOCOOBI TOJNYYCHHS, (PU3HUECKHE W
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
cepoi(VI1). Cepuucras U cepHas KUCJIOTHI M UX cold. OCOOCHHOCTH CBOMCTB
cepHOM KUCIIOTHL. [IpuMeHenue cepbl U e€ COeTMHEHUN.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MONy4YeHUs, (U3HMYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUe U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. llpumenenune ¢ocdhopa u ero coenuneHuit. docdopHbie
ya0OpeHus.

VYrnepoa, HaxoXIeHUWE B NOpHUpoAE. AJUIOTPONHBIE  MOJAU(PHUKALUU.
dusnueckne W XHMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
colii. AKTUBUPOBAHHBIA yTOib, ancopOuus. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTa, CUJIMKATHI.
[Ipumenenue KkpeMHus 1 ero coenHeHuil. CTeKI10, ero noxydeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
bu3nYecKue CBOWCTBA MeETaLIOB. [IpUMeHEHHE METaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
TOJTYYCHUS METaJIOB: THIPOMETAILTYpPIHS, MAPOMETAILTYPTHS,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPpO3UH.



OOmas xapakrepuctuka MetamwioB |A-rpynmsl Ilepuonnyeckoil cucTembl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MUECKUEe U
XUMHUYECKUE CBONCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajdblUi: TOJydeHHe, (PU3NUYECKHEe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEUIECTB M HUX COCIUHEHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
THUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIIUTENbHbIE CBOWCTBA. [lomyueHue u npuMeHeHue xpoma.

dusnueckre M XUMUYECKHE CBOMCTBA MapraHiia M €ro COEAUHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

dusnueckre U XMMHUUECKUE CBOWCTBA jKeje3a U ero coeauHeHuil. OKcumpl,
ruapokcuabl u conu xenesa(ll) u xenesa(lll). Tlonydenne u npuMeHeHUe Kee3a
U €TO0 CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEIU U €€ COSTMHEHUH.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M TUAPOKCUIA IIMHKA, THAPOKCOKOMIUIEKCH ITMHKA. [IpruMenenune
[IAHKAa U €r0 COeANHEHUH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
u3ydyeHrue oOpa3loB HEMETaJUIOB, TOpEeHHue cepbl, Gocdopa, xene3a, MarHus B
KHUCIIOPOJIE, H3Yy4YCeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBHUE
IEJIOYHBIX U IEJIOYHO3EMENIbHBIX METAJIOB C BOAOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
IeJI0Yei, KaueCTBEHHbIE PEaKIIMM Ha HEOPTraHWYECKUEe aHUOHbI, KATHOH BOJIOPO/Ia
U KATHOHBI METAJVIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpamMH KUCJIOT U IIENOYEH, pEIIeHnEe SKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTauTsl TIaBHBIX MOATPYII, «MeTasibl MOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA YyenoBedyecTBa. [loHsTue
O HAyYHBIX METOJaX IIO3HAHWUS W METOAOJIOTHH HAYYHOTO HCCIEIOBaHUS.
HaydHble MpUHIUITEI OpraHu3aliil XUMHYECKOTO TIPOU3BOICTBA. [I[poMBIIIIIeHHBIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCJIOTHI, MeTaHoJ1a). [I[poMbIlIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U



CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeabl U €ro IOCIEICTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPreTUUECKO 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. POk XMMUM B pa3BUTUHA MEAULUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib XumMuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJIb30BAaHUS TMPErnapaToB OBITOBOM XUMUU B TOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPACKH, CTEKIO, KEpaMHKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHONIOTUH.

Pacuérnblie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTA
peaKkuyu, €ciau OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C OINPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PpEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsit MeXNpeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
(bu3nYecKue BeIMYHUHbI, €IMHULIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buosnorus: kieTka, opraHusM, SKocucTema, ouocdepa, MeTaboIn3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILJIMBO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIILICEHHOCTb, METAJLUTYPIHs, CTPOUTENIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKas MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIONUMUCA CBOMX KOHCTUTYIHMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W TMPAKTHUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/Ia YYE€HBIX U MMPAKTHKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TOCICIYIOIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y NPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMS IMOCIIECACTBUM
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHWUMAHUS IIEHHOCTEH 3I0poBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOIONIEHUsT TIpaBWJI OE30MacHOTO OOparieHusi ¢ BEHeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSI LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YyHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUM MPAKTHUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3YYEHHUIO Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOUIECHUS K TMPUPOJIC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUSI JOCTHXKCHUM XUMUU IS
pelIeHus BOIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKpYKarolleM MHUpE KaKk O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
OUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBlIEHHOCTH W BaXXHOW pOJIU B
CO3/IaHMM HOBOM 0a3bl MaTepUaNbHON KYJIBTYpBl, B PEHICHUH TI00aIBHBIX
npobsieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
NUIIEBOM U 3KOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 0OECIIeYeHUH
YCJIOBUM YCHENIHOTO TPYy/ia U HKOJOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO YICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: ITOHMMAHMSI CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOISAIINUX B HEM U3MEHEHUH, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKITIOUEHHUS Ha
OCHOBE HaydyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS s
perieHus IpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIHSAX;

WHTEpeca K MO3HAHHIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMUHBIX cepax MmpodecCHOHATBHON
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHS MPOrPaMMbI TI0 XUMHUU Ha YPOBHE
CpeIHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (OPMUPOBAHHS  MHPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKaOIINe
IICJIOCTHOCTh HAY4YHOM KapTHHBI MHpa W CHEHU(PHKY METOJ0B ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHs, SBJICHHUE,
IPOIIECC, CHCTEMa, Hay4YHbIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue byHKITMOHATILHOM
T'PaMOTHOCTH M COIIMAILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronuxcs UCTIONIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJICHUS (MHAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSL MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — MPU PEIICHUH Y4YeOHBIX IT03HABATENIBPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPH3HAKOB U3y4aE€MbIX BEIIECTB U XMMUUECKUX PEAKIIMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI N1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoiiecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh



0000IIEHHS U BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
NESATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
INOUCKY METOJIOB PpELICHUS NPAKTUYECKUX 3a4ad, MPUMEHEHUIO pPAa3IUYHBIX
METOJI0B MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMYJIsSipHAsl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHMOOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

dbopMynTupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHpoOpMaluu, HEOOXOAUMOW [UIsl BBINOJIHEHHUA Y4EOHBIX 3a1ay
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JuarpamMmmbl, TAOJUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JMCKYCCHUH, BBICKa3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3aa4H;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIBHON JCATCIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIIbHO MJIH COBMECTHO CO CBEPCTHUKAMM IPH BBITOJIHEHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO MCCIICIOBAaHUIO CBOWCTB
W3yYaeMbIX BEIICCTB, peanu3allii y4eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHUS IO3HUIAN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIbHO IUIAHWPOBATh M OCYIIECTBIIITH CBOK) IO3HABATEIIBHYIO
JIESATENbHOCTD, ONpeAensas €€ LelM W 3aJayd, KOHTPOJHMPOBaTh W IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU



BBITIOJITHGHUH YYEOHBIX U HCCJIENAOBATENBLCKUX 3aj7ad, BBIOMpaTh HamboJee
b deKTUBHBIN croco0 MX pemeHuss ¢ y4€TOM TOJy4YeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATEIBHOCTHM HAa OCHOBE CaMOaHalIu3a MU
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS IPOrPaMMBbl 10 XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0Iero oO0pa3oBaHMs BKIIIOYAIOT CIELU(PHUUECKHE
JUIs y4eOHOTOo mpeaMeTa «XUMHEs HayYyHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIA
[0 OCBOGHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI E€ATEIHLHOCTH
10 TOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUW B PA3IHMYHBIX YUYEOHBIX
CUTyalusX, a TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTyalUsX, CBI3AHHBIX C XUMuen. B
IPOTpaMME II0 XUMHHM TPEAMETHBIE PE3YIbTAThl MPEACTABICHBI 10 TroAaM
W3YUYCHHUS.

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh NPEJCTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKOH
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOju B OOECHEUEHUU YCTONUMBOIO
pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIAUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHUKOB DHEPIUH, B o0ecrieueHnun PalMOHAIIBHOTO
IPUPOAOTIOIb30BaHNS, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpAIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTHYECKAs), H30MEPBI, T'OMOJOTMYECKHA pAN, TOMOJOTH, YIIEBOAOPOJBI,
KHCJIOPOA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHSI, MOHOMED, MOJHUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTnepoBa, 3aKk0OH COXpaHEHHUSI MACChI BELIECTB, 3a4KOH COXPAHEHUS
W TpEBpalICHUS DHEPrUM TMPH XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
ITIOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKUX pPEaKIUh, TEPMOJANHAMUYECKMX M KHHETHUYECKHUX



3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSTHUU aTOMOB M TPYII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTol, opueHTtanTsl | u |l pona);
(bakToJOTHYECKHUE CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0O€301acHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOUN
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, ITepepadbOTKU HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBIMBaTh UX B3aMMOCBSA3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS TPH
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJb30BaTh XUMHUECKYIO CUMBOJHKY JJISi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX W CKEJIETHBIX) (hOPMYIT OPTraHUIECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIU U PAaCKphIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TOCPEJCTBOM  COCTABJICHHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIMi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEIECTB JUIsl WILTIOCTpAIluU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABJIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB 1O WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynme COEIWHEHWH, JdaBaTh WM Ha3BaHUA TI0 CHCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHAILHBIC HA3BAaHUS I OTICIHHBIX
IpEICTaBUTENICH OPraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEAPHHOBAsA, OJICMHOBASI, MAJIBMUTUHOBAS KUCIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOpPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3MYeCKue M XUMHUYECKHE CBOWMCTBA TUIUYHBIX NPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: ATKAHOB, IIUKJIOATKAHOB, aJJKEHOB, ATKANCHOB,
AJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX

popmy;



chOpPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HAa KOHKPETHBIX TMpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSIHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM ¥ MBICJIICHHOM) M YMCHHS IPUMCHSTH 3TH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIs
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS 10 OPraHUYECKOW XUMHUU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl [0 XUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIHX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TIO3UIMH  HDKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BEII[ECTB, UCTIOIb30BATh MOJYYCHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX pElICHUMN
po0JIeM B CUTYaIIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1ad MO PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;



OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBUS Ha >KUBbIE OPTraHU3MBbI
onpeaenEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbici nmokazarens [TK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ M UCIOIH30BaATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECTE€ W 3HAYECHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHHH YCTONYHBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IMHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
WMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PaAlMOHAIBHOTO MPHUPOIONOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeNH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe MOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeTaJUIMuecKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, DSJIEKTPOJUTUYECKAsT JUCCOLMAlMs, CTENEHb IUCCOLMAIUU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM d(DPeKT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKIUH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIIEHUS] SHEPTUU MPU XUMUUYECKUX PEAKIHUIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABJICHUS O MEXaHU3Max XUMHYECKHX
peakiui, TEpMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUUW U 0O€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN



NESATENIbHOCTH ~ YeNOBeKa, OOIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pPEmETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KiIaccu(UIUPOBAaTh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHUH I KilaccupuKanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
Ilepuomnueckoin  cucremsl .M.  MeHnneneeBa,  uCHoOJIb3ys  TMOHSATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTaIM», «OCHOBHOE M BO30YXIAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWUM;  peakUUd  TUAPOJIN3A;  PEaKUIHU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIMd ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHHUS! CKOPOCTH XHMMHUYECKOM pEaKIUu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEHUsSI CEpHOM KHUCIOThI, aMMHaKa,
oOmue HaydHbIE TPUHIMANBI XUMHYECKHUX IPOU3BOJICTB; IE€JIECO00Pa3HOCTh
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOILICHUS PUCK-TI0Jb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOALI — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHUS PUMEHSTh ATH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIIEI0BAaHUM BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JCSITEIILHOCTH YEJIOBEKA U B ITOBCETHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

chOpPMHUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATHH «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISPHAS KOHIICHTPAIHS»;
Macchl BEIIECTBA WM 00BhEMA raza Mo M3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKUMU BEIIECTB; TEIJIOBOro 3¢ dexrta
peaKkiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AHCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA MJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHUUECKUX BEIIECTB, ONPEICIICHNUE
Cpellbl PacTBOPOB BEIIECTB C TMOMOIIBIO WMHAUKATOPOB, W3YyUYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertae»y u  «Hemeramisy) ¢
COOJII0/IEHUEM TpaBUil 0€30MacHOro oOpalieHusl ¢ BEECTBAMU U JTaOOPATOPHBIM
obopynoBaHueM, (GoOpMyJIupOBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHoOi ¢dopme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyo u jabopatopHbIM O00OpyJOBaHWEM, OOpaIIeHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIHITOB, JKOJIOTHYECKH I€JI€CO00pa3HOT0 TIOBEACHHUS B OBITY W TPYIOBOM



JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYXKAlOLIEW MPUPOTHON
Cpelbl M JOCTH)KEHHMs €€ YCTOMYMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTb
TOKCUYECKOTO JICHCTBUS Ha UBbIE OPTaHU3MbI OINpPEACIIEHHBIX HEOPraHUYECKHUX
BEIECTB, TOHUMas cMbIci nokazatesns [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOpMALIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIiio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpom’m’le pﬁaKanecKue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XMMHUM
L1 crpoonmn oprammsscxax costmenh A, M 12 Bu6miorera LIOK
' P P s v https://m.eds00.ru/d69df650
bytneposa
Htoro no pazneny 12
Pa3znea 2. YrieBoaopoabl
21 [IpenenpHbIe YIIIEBOAOPOABI — AJIKAHBI, 9 bubnnoreka [JOK
' IUKJIOAJTKAHBI https://m.edsoo.ru/d69df650
29 Henpenenbable yrieBogoOpoabl: alKEHBI, 18 1 bubnnoreka [JOK
' aJKaJUCHBI, AJIKHHEI https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 11 https://m.edsoo.ru/d69df650
24 IIpupoaHBIE ICTOYHUKH YIIIEBOJOPOIOB U UX 5 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 4 1 Bubmioreka IJOK
' https://m.eds00.ru/d69df650
Uroro no pazgeny 47
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
bubmuorexa [JOK
3.1 Crmprht. Dexon 14 1 https://m.eds00.ru/d69df650
Kap6 :
32 kerous, KapSoronsie xncnotst, Caonte 3 ) Bu6miorera LIOK
' - xap ’ https://m.eds00.ru/d69df650
3¢upsl. XKupbl
bu6mmoreka [IOK
3.3 YTICBOIEI 1 . https://m.eds00.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazgeny 95

Pa3znen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

bubmuoreka [JOK
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 13 1 2 https://m.edso0.ru/d69df650

Hroro no pazueny 13

Pa3znea S. BbicokoMoOJIeKYJIsIpHBbIE COeIMHEHU S

5.1 BricokoMoeKy s pHbIE COSMHEHMS 9 1 bubmorera [JOK
' https://m.eds00.ru/d69df650

Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 3 6 ‘



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH BuGmorexa LIOK
11 u Ilepuonnueckas cuctemMa XMUMHU4YECKUX 17 .
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOroo6pasue 18 1 bubmmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 XMMHUCCKHE PeaKIn 32 1 3 https://m.edsoo.ru/2dd57f24
Wroro no pasaeny 67
Pa3nes 2. Heoprannyeckasi XuMust
bu6nmorexa LIOK
2.1 Hemeramuer 53 1 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 Meranbr 36 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 89
Paszngen 3. Xumus u :Ku3HL
31 MeTtoapl TO3HAHUS B XUMHUHU. XUMHUS U 14 bu6nmorexa LIOK
' JKU3HDb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne Hara JJIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHKE
OpraHN4eCKON XUMMUH, Butmorexa LIOK
TIPCACTABJICHHC O 1 https://m.edsoo.ru/3686e6f5
MHOT000pa3uH OPraHnIeCKUX
COCTUHEHUN
DJIEKTPOHHOE CTPOCHUE aToMa
yriiepojia (OCHOBHOE U Bu6morexa LIOK
BO3OY:KEHHOE COCTOAHNS). 1 https://m.edsoo.ru/0Oce6fd4c
BajieuTHEIE BO3BMOKHOCTHU
aToma yriepojaa
DIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (OCHOBHOE U Br6morexa LIOK
BO30YKIEHHOE COCTOSTHUS). 1 https://m.edsoo.ru/Oce6fd4c
BajienTHEIE BOBMOKHOCTH
aToma yriepojaa
XuMHuueckas CBI3b B
OpPraHNYECKUX COECOUHEHUSIX.
NII)CX?.[HI/ISMLI 00 a:i)BaHH;I 1 Bubmioreka IJOK
8 p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoeHUs
p p 5 A 1 bu6nmoreka [JOK
OPTaHMHCCKHIX COCIMHCHHIH A. https://m.edsoo.ru/9e595ch8
M. bytieposa
Teopus ctpoeHUs
p P . bubnuorexa [JOK
OpraHUYEeCKUX COCIMHEHUN A. 1

M. bytneposa

https://m.edso0.ru/9e595cb8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

Bunsl nzomepuu: cTpykTypHas,
[IPOCTPAHCTBEHHAS.

bubmuoreka [JOK

/ ICKTPOHHEIE SHCKTEI B https://m.edsoo.ru/b0e61661
MOJICKYJIaX OpraHUYECKUX
COCTMHEHUN
IIpencrasnenue o
KJIacCU(PUKALINK U

8 CHCTeMg)THqéICKasI Enbmrorexa IIOK

https://m.edsoo.ru/c212dd21
nomenkiatypa (IUPAC)
OpraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B bubmuoreka [JOK

9 .

OpraHN4eCKON XUMHUH https://m.edsoo.ru/ba5706aa
Knaccudukanus peaxiuii B bubmmoreka [JOK

10 .

OPraHNu4eCKONM XUMHH https://m.edsoo.ru/ba5706aa

11 Cucremaru3anus U 0000IICHIE bubmuoreka [JOK
3HAHUMU 110 TeME https://m.edsoo.ru/87a37cab

12 Cucremarmu3anus 1 0000IIeHIE bubmuorexa [JOK
3HAHUH 0 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKUN PsIJI,
obmas popmyna,

13 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

14 du3nyecKre U XUMUYECKUe bubmuorexa [JOK
CBOICTBA aJIKaHOB https://m.edso0.ru/3137711c

15 DOuU3nYeCKre U XUMUUECKHUE bu6mmorekxa [IOK
CBOICTBA aJIKAHOB https://m.edso0.ru/3137711c
HaxoxxaeHnne aakaHoB B

16 MpUpo 21e CrocoObI Moy4YeHus bubmmorexa LIOK

PHPOIE. ya https://m.edsoo.ru/259b0a5b
Y IPUMEHEHNE aJIKaHOB
17 HaxoxeHue ankaHoB B bubmiorexa HOK

https://m.edsoo.ru/259b0a5b



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b

18

npupojae. CriocoOsI MoTydeHus
U IPUMEHCHHUE aJIKaHOB

[{uktoankanel: o0Ias
(dhopMyIia, HOMEHKIIATypa U
HU30Mepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUCCKHX
CBOMCTB, CITOCOOBI TIOTyUCHHS U
IIPUMEHEHUE

bubmuoreka [JOK
https://m.edso00.ru/156730d2

19

20

21

[{ukmoankaHbl: 00IIast
dbopmya, HOMEHKJIAaTypa U
n3oMepusi, 0COOCHHOCTH
CTPOCHUS M XUMUYCCKHX
CBOWCTB, CITIOCOOBI MTOTyYSHHS U
MIPUMCHCHHE

Pemenue pacu€tHbix 3a/1a4 Ha
OIPEJIEIICHUE MOJIEKYIIIPHOU
(bOopMyIIbl OPraHuYeCcKOTo
BEIIECTBA I10 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX
B ero cocTaB. CucTeMaTH3aIus
1 000011IeHIE 3HAHUM 10 TEME

Pemenue pacu€THpix 3a1a4 Ha
OnpeIeTIeHUE MOJIEKYIISIPHOM
(hopMyITBI OPTraHHUYECKOTO
BEIIECTBA I10 MACCOBBIM JIOJISIM
ATOMOB BJIEMEHTOB, BXOIAIIHX
B ero cocTaB. CucTeMaTH3aIus
1 00001IIeHNEe 3HAHUH 110 TEME

bubmuoreka [JOK
https://m.eds00.ru/156730d2

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8eb

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8eb

22

AJKEeHBI: TOMOJIOTUYECKHUN PS,
ob1mas popmyna,
HOMEHKJIATYPA, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LIHC-

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

TPAaHC-U30MCPUS AJIKCHOB

duznueckue 1 XUMUYECKHE

bubmuoreka [JOK

23 CBOHCTBA A/IKeHOB. [Ipasuio https://m.edso0.ru/21069ccd
MapKkoBHHMKOBa
OU3NYECKUE U XUMUYECKUE
24 CBOMCTBa ankeHoB. [IpaBuio bubmorexa LIOK
P https://m.edso0.ru/21069ccd
MapKkOoBHHMKOBa
55 CriocoObl ToTy4eHHs U bubnuoreka [JOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
26 CriocoObl nostyyeHust u bubnuoreka [IOK
IIPUMECHECHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
27 TepMe "TTon GHII)/Ie STUIIEHA U bubmorexa LIOK
i . https://m.edsoo.ru/0941eed8
W3Y4YECHHE €ro CBOMCTB
Pemenue pacy€THbixX 3a1a4 Ha
oTmpeelIeHUE MOJIEKYIITPHOM bubnunoreka [JOK
28
(bopMyIIbl OPraHUYECKOTo https://m.edsoo.ru/e9ea9921
BElIeCTBa
AJKaJIUeHbI: COMPSIKEHHBIE,
M30JIMPOBaHHbBIE
29 K J'III)/I OBaHHB;G bubmorexa LIOK
YMYJHP : https://m.eds00.ru/04298c0a
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUS
30 XHUMUYECKUE CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
31 CriocoObI nostyueHust u bubmuorexa [IOK
IIPUMEHEHHE AJIKaJIMEHOB https://m.eds00.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKHUH Psiji,
oOutast popmyra
was Gopmyra, bubmumoreka [IOK
32 HOMECHKJIATypa, DJICKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pu3ruecKue cBoiicTBa

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

bubmuoreka [JOK

33 XHWMHYECKUE CBOMCTBA aJIKUHOB https://m.edsoo.ru/23493a93
34 XUMHUYECKHE CBONCTBA aJIKUHOB buGmorexa LIOK
https://m.eds00.ru/23493a93
35 KauecTBenHble peakiuu Ha bubnmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI mosryueHust u bubmmorexa [IOK
36 :
MPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
CriocoObl ToTy4eHus U bubnnoreka [JOK
37 :
MPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o
38 ABHECHUIO iMMI/II)quKoﬁ buGmiorexa LIOK
yp https://m.edsoo.ru/5db8e526
peakuuu
39 Cucremaruzanusa 1 0000IIeHnE
3HAHUM 10 TEME
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
40 _
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKys OeH30I1a U TOIyoa,
ux Qu3uvecKre cBONCTBa
XHUMHUYECKHE CBOMCTBA apEHOB: bubnunoreka [JOK
41 _
pEaKInH 3aMEIICHUS https://m.edsoo.ru/ad4alae4
XUMHUYECKUE CBOWCTBA aPEHOB: bubnuorexa [JOK
42 _
pEaKIuy 3aMeICHUS https://m.edsoo.ru/a44alaed
XHUMHUYECKUE CBOMCTBA aPEHOB:
43 €aKIIMH MPUCOE I/IHCHI/I}f bubmorexa LIOK
peaKl p A ’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H301a
m Oco0EHHOCTH XUMUYECKUX bubnmoreka [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
45 Pemrenne pac4€THbIX 3a1a4 HA bubnuorexa [JOK

ONpeeICHUE MOJIEKYJISIPHOM

https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

46

(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA

CriocoOsl motyueHus: u
IIPUMEHEHHE aPEHOB

bubmuoreka [JOK
https://m.edsoo.ru/6f717d09

47

['enernueckas CBsA3b MEKIY
Pa3IMYHBIMU KJIaCCaMu
YIJIEBOAOPOJOB

48

T'enetuyeckas cBsI3b MCXKIAY
pa3IMYHBIMH KJIACCAMHU
YIII€BOJOPOIOB

49

50

51

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEaKITUH.
CucreMaru3anus u 00001IeHE
3HAHWH 10 TEME

Pacuétel o ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHUH T10 TeME

IIpuponnsiit ra3. [lomytHeie
He(TsHbIE ra3bl

52

53

54

55

KameHHbIi1 yrosps 1 IpoTyKThI
ero nepepaboTKu

Hed1b 1 ciocobsl e€
nepepadotku. [Ipumenenue
IPOAYKTOB MepepaboTKu HEPTH

I'eHeTHUECKas CBSI3b MY
Pa3IMYHBIMU Kj1aCCaMU
YIJIEBOIOPOJIOB
T'enetnyeckas cBsI3b MCXKIY
Pa3IMYHBIMH KJIACCAMU
YIII€BOJOPOIOB

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

56

["anoreHonpous3BoHbIE

bu6mmorexa [{OK



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

YIJIEBOJIOPOIOB: IJIEKTPOHHOE
CTPOCHUE; PEAKIH 3aMEIICHUS
rajoreHa

https://m.edsoo.ru/82b4d759

JeiicTBue menoyei Ha

rajoreHnpoOU3BOIHbIC.
57 B3aumoneiictBue
UTaJIOT€HAIKAHOB C MarHueM U
AHKOM
Cucremaruzanusa 1 00001IeHnE
58 3HAaHWUH 110 aI; el B Bubmmorexa LIOK
" pasit N y https://m.edso00.ru/20e89f22
YrneBoaopoibl
59 KonTponbhas padota no teme bubnuoreka [IOK
"YraeBogopoib" https://m.edso00.ru/95¢9e298
[IpenenbHble OJHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHUH PsiJI,
ob1as popMyaa, CTpOEHHUE
60 MOI;IeK (JI; EsoyMe I/ISIp bubmiorexa HOK
Y7, pud, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kinaccupukanus, pusnyeckue
CBOICTBa
XHUMHYECKHUE CBOMCTBA
61 IIpeaeIbHBIX OJHOATOMHBIX bubanorexa LIOK
pel a https://m.edsoo.ru/26ee34fe
CITUPTOB
XUMHUYECKUE CBOMCTBA
62 IIpeacIbHBIX OJHOATOMHBIX bubumoreka [IOK
pel a https://m.edsoo.ru/26ee34fe
CITUPTOB
CrocoOsI IToIyYeHns U
63 IIPUMECHEHUE 3"1 HOATOMHBIX bubumoreka [IOK
P a https://m.eds00.ru/484100000000000
CITUPTOB
IIpocTeie 3¢upst:
64 HOMEHKJIaTypa U U30MEpH, bubnuorexa [JOK

0COOEHHOCTH (U3UYECKUX H
XAMHUYECKUX CBOWCTB

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

65 0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHoOroaTtoMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMUEPUH, UX bubnuoreka [JOK
66
(bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl ToTy4eHus U
67 PUMCHEHUE I\?III;IOFOB.TOMHBIX bubmorexa LIOK
p https://m.edsoo.ru/d12e567d
CIIUPTOB
deHoI: CTPOCHUE MOJICKYIIEL,
68 (1)1/131/1116(:1(1/11)6 CBOICTBa g bubmorexa LIOK
’ https://m.edsoo.ru/2ce726f8
Tokcuunocth herona
. bubmuoreka [JOK
69 Xuwrieckue cpoiicrsa eHorna https://m.edso00.ru/037ca5f9
20 CriocoObl mostyueHust u bubnuorexa [JOK
IpUMeHeHHne (heHoa https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.
71 Pemenne skcriepuMeHTaIbHBIX bu6nuorexa [IOK
3aja4 1o reme "CrnupTsl U https://m.edsoo.ru/fd0ced09
¢benonnr"
79 CucreMmaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/1810ch9b
73 CucremaTu3aius 1 00001IeHNe bubnmoreka [JOK
3HaHUI IO TeMe https://m.edso0.ru/1810cb9b
AJBIETUBI U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHUIILHON TPYTIIIbI; bubmuorexa [IOK
74
TOMOJIOTHUECKHUE PSbI, 001Iast https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIaTypa
75 AJbIeTuansl 1 KETOHEL: bubmuoreka [JOK



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

¢bu3nveckre CBONCTBA; pEaKIiu

https://m.edso0.ru/c887425c

MIPUCOCTUHEHUS
Peakmun oxkucieHus u
76 Ka‘-Ie(IllTBeHHBIe CaKI[MU bubmiorexa LHOK
peakt https://m.edso0.ru/a393baag
aJIbAETUI0B U KETOHOB
Peakmun oxkucieHus u
77 Ka‘-Ie(IllTBeHHBIe €aKI[MU bubmiorexa LHOK
peak https://m.edso0.ru/a393baag
aJIbAETUI0B U KETOHOB
-8 CriocoOblI nosryyeHust bubmmorexa [IOK
aIBAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEETIbHBIC
29 KapOOHOBBIC KHCJIOTHI, bu6mmoreka [JOK
OCOOCHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
WM3oMepnsa 1 HoMeHKIaTYpa
80 Ka 6OIJII:)OBBIX KUCIIOT I/IXyp bubmiorexa HOK
p . https://m.edsoo0.ru/700cc87b
¢u3nueckue cBoicTBa
N3oMepnsa 1 HoMeHKIAaTYpa
81 Ka 60501351)( KUCIIOT I/IXyp bubmaorexa [JOK
p N https://m.edso0.ru/700cc87b
¢u3nueckue cBoicTBa
XUMHYECKHE CBOMCTBA
bu6mmorexa [IOK
82 MpEeAENIbHBIX OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT o '
XHUMHUYECKHE CBOUCTBA
bu6mmorekxa [IOK
83 TIpEACIIBHEIX OTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT T '
OCco0OEHHOCTH CBOWCTB
84 MYypaBbUHOM KUCJIOTHI. bubmuorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCIIOT
35 OcoOeHHOCTH CBOMCTB: bubmuorexa [JOK

HCIIPCACIIbHBIX U

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT

86

87

88

ITonsATHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

CriocoObl nostyueHust u
MIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHble 3(UpBbL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
dbopmyia, H3oMepus 1
HOMEHKJIATypa

bu6mmoreka [JOK
https://m.edso0.ru/0d162d9d

bubmuoreka [JOK
https://m.edsoo.ru/7c065c9d

bubmuorexa [JOK
https://m.edsoo.ru/adfffe6d

89

90

91

Crnoxuble 3¢upbL:
TOMOJIOTHUECKHUH psif, oOrmas
dhopmyna, uzomepus u
HOMEHKJIaTypa

duznuecKue U XUMUIECKHE
CBOMCTBa 3(UpOB

DU3nYeCKUE U XUMUYECKHE
cBOicTBa 3(hHpoB

bubmuorexa [JOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [JOK
https://m.edsoo.ru/ad6b94b2

bu6mmorexa [IOK
https://m.edsoo.ru/ad6b94b2

92

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaKuru, Ha ONPEICTICHHUE
MOJIEKYJISIPHOHN (pOPMYITBI
OpPraHrYeCKOro BEIIECTBA

93

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU
peaKuru, Ha ONPEICTICHHUE
MOJIEKYJISIPHOHM (pOPMYITBI
OpPraHNYeCKOro BEIIECTBA

94

[TpakTrueckas padota Ne 3.

bu6mmorexa [{OK



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2

Pemenne skciepuMEeHTAIBHBIX
3ama4 o teme "KapOoHoBbIe
Kuca0Thl. CiioxkHbIe 3GUpH"

https://m.edso0.ru/486671fb

Kupsr: crpoenue, puzndeckue

bubmuoreka [JOK

% W XUMHHICCKHE CBOMCTBA https://m.eds00.ru/al19c5b98
(runpoinus)
OcoOeHHOCTH CBOMCTB KUPOB,
96 coJiepKalIuX OCTaTKU bubmuoreka [JOK
HEIPEAEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. XKupsl B mpupoie
Mbuta KaK COJIM BBICIITUX
KapOOHOBBIX KHCIIOT, HX
97 Morzo ee neiicteue. [lonsarue o Enbmiorexa LIOK
tee 1 ’ https://m.eds00.ru/3c566565
CHHTETHYCCKHX MOFOITUX
cpenctax (CMC)
I'enetnueckas cBs3b
98 YTJIE€BOIOPOAOB U bubnuorexa [JOK
KHUCJIOPOJICOACPKALUX https://m.eds00.ru/56790c96
OpraHUYeCKUX BEUIECTB
I'enetnueckas cBs3b
99 YTJIE€BOIOPOAOB U bu6nuorexa [IOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
100 Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEaKIUi
101 Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEaKIUi
102 Cucremaruzamus 1 00001eHme bubmunorexa [JOK
3HaHUM 110 TeME https://m.edsoo.ru/f8eaf2eb
103 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
104 OO6m1ast XxapakTeprucTrUKa buGmorexa LIOK

https://m.eds00.ru/7a9693al



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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YIII€BOJOB U KJIACCH(PHUKAIINSA
yIJ1€BOAOB (MOHO-, TU- U
I0JINCaxapu/bl)

Monocaxapuabl: Gpusnyeckue

bubmuoreka [JOK

105 CBOMCTBA M HAXOXK/CHHC B https://m.edsoo.ru/b4bdda2d
pupoJie
[Ipumenenue riarKo3sl, €€

106 3HI:;‘IGHI/IC B buGmorexa LIOK

https://m.edsoo.ru/5e61122d
KU3HENIESITSIIbHOCTH OpraHu3Ma
Hucaxapupl: caxapo3sa,

107 MaJlbTO3a U JaKTo3a. bubmuoreka [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384¢e7
MIPUMEHCHHE TUCAXaPHJIOB
[Tonucaxapuasl: cTpoeHUE

108 MaKpOMOJIEKYJI, (Pu3nYecKue u bubmmorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHHE

109 ITonsaTne 06 UCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a/1a4 Ha
OIpEelIETICHUE IO BbIXOAA bubnuorexa [JOK

110
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYECKU BO3MOXKHOTO
Pemenne pacueTHbIX 3a7a4 Ha
ompe/ielIeHUE T0TU BBIX0OAa bubmuorexa [JOK

111
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO

112 Cucremaruzamus 1 00001eHme bubmunorexa [JOK
3HAHUMU IO pa3jeny https://m.eds00.ru/08d4364c

113 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HAHMU 110 pa3feiy https://m.eds00.ru/08d4364c

114 KontponbHas paboTa mo teme bubmorexa LIOK

https://m.eds00.ru/42c6678e



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
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"Kucnopoacoaepxkariue
OpraHUYeCKUE COeTUHEHUA"

AMuHBIL: K1accu(uKaIus,
CTPOCHHE MOJICKYJI, 001Iast

bubmuoreka [JOK

115 (bopmy:ra, nsomepHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u (prusmueckue
CBOMCTBA
AMUHBIL: KJTaccuuKarms,
CTPOEHHE MOJIEKYII, 0OIIas
116 (1)(? MyJ1a I/ISOMeyI/I}I . bubmorexa HOK
pMy”a, pui, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nuecKue
CBOMCTBA
117 XHUMUYECKHE CBOMCTBA bubmuoreka [JOK
an(aTHIECKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: cTpOCHNE aHWJIMHA,
118 OCO6CHHOCTII?I XUMHYECKUX buGnnorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
CriocoOBI ITOJIYYEHHS U
119 NPUMCHCHHE a}J/'IqI/I(l)aTI/IIIeCKI/IX bubmorera [JOK
P https://m.edsoo.ru/eal38763
aMHHOB
AMMHOKHUCIIOTBI: HOMEHKJIaTypa
120 U uzomepus, puznyecKkue bu6nuorexa [IOK
cBolicTBa. OTACIbHEIC https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0.-aMUHOKHUCIIOT
XnMHUyeckre CBOMCTBA
AMUHOKMCIIOT, UX
121 OHOJIOTMYECKOE 3HAUECHHUE bubmorexa LIOK
https://m.edsoo.ru/77df705a
amMuHokuciior. CuHTE3 U
THUAPOJTN3 TIETITHIOB
122 benku kak npupoHbIe bubmuorexa [IOK
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB https://m.eds00.ru/429e9899
123 XUMHYECKHE CBOMCTBA OEIIKOB Eubmiorexa LOK

https://m.eds00.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
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A3zoTcoaepxaiiue
TeTEePOIMKITHYECKHIE

124 coenuaenus. HykienHosnle Bubmiorexa HOK
P HYK https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Omosorudeckas poib
[TpakTuyeckas padora Ne 4.
Pemenue skciepuMeHTAIbHBIX

125 3aJa4 110 TEME P Enbmrorexa TOK

" ! https://m.edsoo.ru/8e3c02d1
A3oTcoaepikaiye

OpraHuYecKue coeauHeHus"

[IpaxTnueckas padora Ne 5.

Pemenue skcnepuMeHTaIbHBIX bubnmoreka [JOK

126 %
3aga4 no teme "PacniozHaBanue https://m.edsoo.ru/bde3fdf6
OpraHNUYeCKUX COCTUHEHUN"

KontponbHas paboTa mo teme
127 "Asoscoz[e )KaIiIII/Ie bubmorexa LIOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYeCcKHe COeTMHEHUS
OCHOBHBIE OHATHUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX
128 COETMHEHUN I/IYMGI;OILLI ux bubsmoreka [IOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEepHU3alus U
MTOJTMKOHICHCAITUS

129 [Tmactmaccel. YTunuzamnus u bubmuorexa [JOK
nepepaboTKa MiIacTuka https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJbHbBIN

130 CI/IHTeTI/I‘—IepCKI/Ie Kayp U Eubmiorexa LIOK

YAYKH. https://m.edso0.ru/246103ec
Pesuna
BonoxkHa: HatypanbHble,

131 HCKYCCTBEHHBIE, bubmuorexa [JOK
cunretndeckue. [lonmumepsl https://m.edso00.ru/5963a601
CTIEIMAaIbHOTO HA3HAYCHUS

132 [TpakTrueckas padota Ne 6. bubnuorexa [JOK

PemreHne skciepuMEHTAIBHBIX

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
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133

3aga4 o reMe "Pacro3HaBanue
J1acTMacc U BOJIOKOH"

O0001IeHre B CUCTEMATH3aIUs
M3y4YEHHOTO MaTepuala 1o Teme
"BricokOoMONEKyIspHbIE
coeauHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/6a22b1e8

134

135

136

O0o00111eHNE U CHCTEMATHU3aLIHS
M3yYEHHOTO MaTepHalia 1o TemMe
"BricokoMoneKysipHbIS
coenuueHus"

O00011IeHIE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepHaia 3a Kypc
10 knacca
O00011IeHIE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepraia 3a Kypc
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

bubmuoreka [JOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KIIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
[1]
Jl:;-n Tema ypoka Beero Kontpoabubie IIpakTuueckue fI[:yT'i‘eHI/Iﬂ gg}?;z?;l;feﬂbﬂme
padoThI padoThI pecype
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
Xumuueckui aneMeHt. M30Tonsl https://m.edsoo.ru/59c112ee
2 CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK 1 bubnuoreka [IOK
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 CtpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubmmoreka [JOK
aTOMOB, KBaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
4 Kiaccupukanus XuMrUIecKux 1 bubmmoreka [JOK
9JIEMEHTOB (S-, P-, d-, f-3;1eMeHTHI) https://m.edsoo.ru/61294af9
5 Kiaccupukanus XuMrUIecKux 1 bubnnoreka [JOK
9JIEMEHTOB (S-, P-, d-, f-ameMenTHI) https://m.edsoo.ru/61294af9
6 Pacnpenenenue 351eKTpOHOB 110 1 bubmmnoreka HOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
7 Pacrnipenenenue 31€KTpOHOB MO 1 bubmuoreka [IOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/f5f750fe
8 OJeKTPOHHbIE KOH(PHUTypallMi aTOMOB 1 bubmmnoreka HOK
AJIEMEHTOB B OCHOBHOM COCTOSIHUU https://m.eds00.ru/8149e846
, | S | Busorea 10K
COCTOSHII https://m.edso0.ru/8149e846
10 DNeKTPOHHbIE KOH(PUTYypaIii HOHOB 1 Egggﬁ;ﬁ;&gﬁﬁo? 64b24
11 DNEeKTPOOTPULIATEILHOCTD 1 BH6J?HOTeKa HOK
https://m.edso0.ru/a0764b24
12 Hepuomaieciuit 3akox 1 Egr?s?ﬁrzfggsiggﬁmwwl
13 [lepronnueckas cuCTEMa XUMHUYECKHUX 1 bu6nunorexa LIOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

sanemenToB /I. 1. Menaeneera

https://m.edso0.ru/16957c01

CBs13b € COBpEMEHHOU Teopuen

bub6nmoreka [IOK

14
CTPOEHUS aTOMOB https://m.eds00.ru/16957c01
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB

15 XUMHUYECKUX JIEMEHTOB U bubmuorexa [IOK
00pazyeMbIX HMH MPOCTHIX U CIOKHBIX https://m.edso00.ru/f8468927
BEILECTB I10 TPyIIaM 1 Nepuoam
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

16 XHUMHYECKHUX DJIEMEHTOB U bubnunoreka LIOK
00pa3zyeMbIX KMH MPOCTHIX U CIOKHBIX https://m.edsoo.ru/f8468927
BEIIECTB I10 TPYIIaM U Iepruoaam

17 CucremaTtu3zanus u 06o0IIeHNe bubnnorexa [JOK
3HAaHUU 110 TEME https://m.edsoo.ru/8fad2942
Bunbl xuMuyeckoii cBsI3M.

18 Mei[(aHmMH o0pazoBaHus buGnuorexa LIOK

OOP https://m.edsoo.ru/5a8072af
KOBAQJICHTHOM CBSI3U.

19 Bonoponnas cBA3b. bubmmnoreka HOK
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS https://m.edsoo.ru/5a8072af
BaneHnTHOCTh 1 BaJ€HTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bubmmoteka IIOK

20 .

ANEKTPOHHOU CTPYKTYPBI MOJIEKYI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHHEM

BasieHTHOCTD 1 BaJlEHTHBIE

BO3MOXXHOCTH aTOMOB. CBSI3b bubmuoreka [{OK

21 N
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
UX TEOMETPUIECKUM CTPOCHHEM

99 IIpencraBneHunss 0 KOMIUIEKCHBIX bu6muoreka [JOK
COEIUHEHMAX: COCTaB M HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOTO U bubmmoreka [JOK

23
HEMOJIEKYJISIPHOTO CTPOECHUS https://m.edsoo.ru/e167635b

94 THUIBI KPUCTAIUINYECKUX PELIETOK U bu6muoreka [IOK

CBOMCTBA BEIIECTB

https://m.edsoo0.ru/e167635b
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IIonsatue o AUCIICPCHBIX CUCTCMAX.

bub6numoreka [IOK

25
[pencTanenue o Koo HbIX https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnbie pacTBOPHI: HACKIIICHHBIE U
26 HeHaCBIHlerHBIe I;CTBO I/IMIECTL bubmorexa LIOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
Crioco0bI BeIpaXeHUSI KOHIICHTPALUT bubnuoreka [JOK
27
pacTBOpPOB https://m.edso0.ru/328e653a
Pemienue 3a1a4 ¢ ucmosib30BaHUEM
28 MIOHATUI "MECCOBaﬂ oISt bubmnorexa [IOK
.. A " https://m.edsoo.ru/785e0ab4
pacTBOPEHHOIO BEIeCTBA
Penrenue 3aau ¢ HCobL30BaHUEM bubnuoreka [{OK
29 oo " .
ITOHATUH "MOJISIpHAsl KOHLIEHTpaLUs https://m.edsoo.ru/785e0ab4
Pemienue 3a1ay ¢ Ucmosib30BaHUEM
30 HOHATUH "MECCOBaﬂ OIS Bubmmorexa LIOK
N " https://m.edsoo.ru/785e0ab4
PacTBOPEHHOTO BEIIECTBA
Knaccugukaius 1 HoMeHKIaTypa bubmmnoreka HOK
31
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Knaccudukamus 1 HoMeHKIaTypa bubnmnorexa [JOK
32
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
33 Cucremaru3zanus 1 000011eHNe bu6mmoteka [IOK
3HaHUH IO TEME https://m.edsoo.ru/8d2c6a3a
34 Cucremarusanus 1 00001eHne bubmmoteka IIOK
3HaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Crpoenue atoMa. Ilepnoanuecknit
35 3akoH u [leproanyeckas cucrema bubnunorexa LIOK
XAMHUYECKHX 31eMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CtpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"
36 Knaccudukanus XuMU4ecKux peakuun bu6muoreka [IOK

B HEOPTraHUYECKON U OPraHuYEeCKON

https://m.edso0.ru/6335cdd?2
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XHUMHHU

3aK0H COXpaHEHUsI MACChl BEIIECTB;

37 3aKOH COXPaHEHHUS U IIPEBpAIICHUS bubmorexa LIOK
P peBpaill https://m.edsoo.ru/6335cdd2
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX
Tennosie 3(hPEKThI XUMHUUECKUX
38 €aKIun Te(b(l\?[OXI/IMI/I‘leCKI/IC bubmiorexa LIOK
PCaKIii. 1ep https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM
39 XUMHUYECKUX eaIZp 1517871 bubmorexa LIOK
peaKil https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPAaBHEHUSIM
Brruucnenus mo ypaBHEHUSIM
40 XUMUYECKHX ea1}<’p 1505871 bubmorexa LIOK
peaKil https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
41 3aBUCHUMOCTD OT Pa3JIMYHBIX (PAaKTOPOB.
Karanu3 u kaTanuzaropsl
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
42 3aBUCHUMOCTD OT Pa3IMYHBIX (PAaKTOPOB.
Karanu3 n kaTanuzaropsl
43 ['oMOreHHbI€ U reTEPOreHHbIE pEaKIuU
ITpakTuueckas padora Ne 1 mo Teme
44 "é)J'II/IﬂHI/Ie aBJ'Iﬁ‘IHBIX (akTOpoB Ha bubmaorexa LIOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMHUYECKOU pEaKlnu
45 OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU. bubmmoreka [JOK
XUMHUYECKOE PABHOBECHE https://m.eds00.ru/30952f9b
46 OOpatuMbie U HEOOPATUMBIE PEaKIIUU. bubnuotexa [JOK
XHUMHYECKOE PABHOBECHE https://m.eds00.ru/30952f9b
[TpakTiueckast pabota Ne 2 o teme
47 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmuoreka [IOK
MIOJIO’KEHUE XUMUUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
48 DNIEKTPOIUTHYECKAs] JUCCOLIHAITHSI. bu6nunorexa LIOK
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CuibHBIC U CJIA0BIC DJICKTPOIIUTHI.
CreneHb OUCCOLMAIUN

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus.

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

bu6nmorexa [IOK

49 CuIbHBIC U CITA0BIC DJICKTPOJIUTHL. https://m.edsoo.ru/5766bdf
CreneHp qucconyanuu — :
6] .
JEKTPOJIUTUYECKAS TUCCOITAAIIUS BuGmorexa LIOK
50 CuIbHBIC U CITA0BIC DJICKTPOJIUTHI. https://m.edsoo.ru/5766bdf
CreneHp qUccoManu — :
" .
OHHOE IPOU3BEICHUE BOJIbI vaena BuGmorexa LIOK
o1 BOJIHBIX PACTBOPOB. BONIOPOAHEIH https://m.edso0.ru/3966ca89
nokasatenb (pH) pactBopa
" .
OHHOE IPOU3BEICHUE BOJIbI vaena BuGmorexa LIOK
52 BOJIHBIX pACTBOPOB. BONIOPOAHEIH https://m.edso0.ru/3966ca89
nokasatenb (pH) pactBopa
r i. P
S5 mporexaioumte 5 pacrsopax bumtorexa LIOK
p o p p https://m.edso0.ru/09d5a9bd
JIIEKTPOJIUTOB
r i. P
S mporexaoume 5 pacraopax bumorexa LIOK
p H p p https://m.edso0.ru/09d5a9bd
JJICEKTPOJIUTOB
I1 0
55 ")gii;l/:{eecil;a: peaa?(OTI/?HJ\t 3;(1:(;;061\’; bubmorexa LIOK
P H P p https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
o | o Busorea 10
PCAKIIHH. https://m.edso0.ru/56226060
BOCCTaHOBUTEIIN
57 Baxneiime oKUCIUTEIHN U but6mmorekxa [IOK
BOCCTaHOBUTEIHU https://m.edso0.ru/56226060
cg MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubnuorexa [IOK
HOHHOTO0) OanaHca https://m.edso00.ru/fh691387
59 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- but6mmoreka [IOK

MOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387
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DJIEKTPOJIN3 PaCTBOPOB U PaCILIABOB

bu6nmoreka IIOK

60
BEIIECTB https://m.edsoo.ru/93fb97d2
61 DJIEKTPOJIN3 PACTBOPOB U PACIIIABOB bubmmoreka [JOK
BEIIICCTB https://m.edso0.ru/93fb97d2
62 Pemenue 3amad pa3siImyHBIX THIIOB Bubmzorexa OK
atp https://m.edsoo0.ru/5a859d16
63 Pemenne 3amau pa3nuuHbBIX THIIOB Bubmiorexa LIOK
fadp https://m.eds00.ru/5a859d16
64 Permienue 3agad pa3anyHbIX TUIIOB Bubmzorexa HOK
a1 p https://m.edsoo.ru/5afa265d
65 Pemenne 3amay pa3nuuHBIX THIIOB Bubmrorexa LIOK
Aatp https://m.edsoo.ru/5afa265d
CucremMaru3anuys 1 000011eHNE
66 3HAHUH T10 Tellxlfle "XHMHL{I::lCKI/Ie Bubmiorexa LIOK
" https://m.edso00.ru/c161eb85
peakiuu
67 KonrponbHas pabora no reme bubmuoreka [IOK
"Xumuueckue peakuu” https://m.edsoo.ru/a8a0a930
ITonosxenne HEMETAIIOB B
Ileproanueckoi cucTeMe XMMHYSCKHX
68 3J'IepMeI§FOB . 1. MeHaeneeBa u Bubmmorexa HOK
T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusndyeckre CBOMCTBA HEMETAIIJIOB
AnnoTponus HeMeTauI0B (Ha MpUMepe
69 KHCJIO po a, cepsl, pocdo (a " PP bubmoreka LOK
PO, CCpEL, P https://m.edsoo.ru/ef92c91c
yriaepona)
Bopopona: nonyyenue, Gpusndeckue u bu6muoreka [JOK
70 .
XAMHYECKHE CBOMCTBA. [ mapu bl https://m.edso0.ru/0aa8f613
Bonopon: nonyuenue, pusndeckue u bubmuoreka [IOK
71 .
XUMUYECKHE CBOUCTBA. ['mapuasl https://m.edsoo.ru/0aa8f613
T"anoreHsl: HaX0KAEHUE B IPUPOJIEC
A PHPOE, bubmuorexa [{OK
72 CIocoObl OTyYeHus!, PU3NYECKUE U

XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/4e223795
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lanorensl: HaxXOXAEHUE B IPUPOJIC,

bub6numoreka [IOK

73 C10CO0E! THOTYHEHHA, Pusiaeckue https://m.edso0.ru/4e223795
XUMHYECKHE CBOUCTBA
T"amorenoBonopoasl. Baxkueimme
74 KHCIO0PO coﬂepml'cll HE COCIUHECHUS Bubmorexa HOK
POACOICPKALll o https://m.edsoo.ru/6b3255e6
rajorcHoB
T"amorenoBonopoasl. Baxkueimme
75 KHCIIOPO coﬂepmi He COeINHEHUS Bubmorexa HOK
POACOICPKaLll o https://m.edsoo.ru/6b3255e6
rajoreHoB
JlaGopaTopHble U TPOMBITIUICHHBIE
26 CHoCcOOBI NOJTYYEHHUs T'aJIOT€HOB. Bbu6motreka [JOK
[IprMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue
77 SKI::HG I/IMGHTaJIr;)HBIX 3a7a4 110 TeME bubnnorexa LOK
" P " 8 https://m.edsoo.ru/8b26fecd
["a;morens!
Kucnopox: nadoparopuble 1
78 v OMHpmieHHHepcnofo&l MOJIy4YEHUS bubnnorexa [JOK
P yil ’ https://m.edsoo.ru/c8abc36a
bu3NYecKue U XMMUYECKUE CBOMCTBA
29 O3oH. [IpuMenenue kuciopoaa u bubnmnorexa [JOK
030HAa https://m.edsoo.ru/c8abc36a
80 OKCUOBI U TIEPOKCUIIBI bubnnorexa [JOK
a P A https://m.edsoo.ru/5¢8816a0
81 OKcuObl U HEPOKCUIBI bubmorexa LIOK
A p a https://m.edsoo.ru/5¢8816a0
82 Pemenne 3a1au pa3anyHbIX TUIIOB bubnnoreka [JOK
Aaqp https://m.edsoo.ru/2b6d8b4b
83 Pemenue 3a1au pa3anuHbIX TUIIOB bubmorexa LIOK
atp https://m.edso00.ru/2b6d8b4b
Cepa: HaXx0OXIE€HHUE B IIPUPOJIE
P ! PHpOZe, bubmmoreka LIOK
84 crocoObl MOTy4YeHUs, GPU3UUECKUE U

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/46afael6
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Cepa: Hax0XJIeHHE B IPUPOJIE,

85 CIocoObI MOJTydeHUsI, PU3NUECKHE U bubmnorexa LIOK
Y1 . https://m.edsoo.ru/46afael6
XMMHYECKHE CBOMCTBA
bu6nunorexa LIOK
86 Ceposonopox, cynbhuae! https://m.edso0.ru/7¢c875999
bu6nmorexa [IOK
87 Ceposozopox, cy bpue! https://m.eds00.ru/7c875999
Kucnopoacoaeprkaiye coeTMHEHHS
88 CcephuI 8C§6€f1HIZ)CTII/IH CBoﬁCTI:a cepHoOH Bubmiorexa LIOK
PEL. P https://m.edsoo.ru/8cfa2548
KUCJIOTHI
Kucnoponconepxanimue coeqfuHeHUs
89 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI
IIpaxTuueckas padora Ne 5. Pemenne
90 3I<Iz:ne I/IMeHTaJ'II;HI)IX 3a1a4 I10 TeEME Bubmzorexa LIOK
" pHME f[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTMHEeHHs
A30T: Hax0XKIEHHE B IPUPOJIE,
91 CHoco0bI HOJ‘IH CHUS (§H3I:/I‘{JICCKI/I6 u bubmorexa LOK
yd N https://m.edsoo.ru/badd2255
XUMHYECKHE CBOMCTBA
bubmmoteka IIOK
92 AMMHaK, HUTPHIEI https://m.edsoo.ru/badd2255
93 Kucnoponconepxamye coeAMHEHNS bubmmnoreka HOK
azota. OKcUAnI a30Ta https://m.edsoo.ru/e2965afe
Kucmopoaconepxarme coeTUHEHNS
94 a3oTa 12)021)6;1[{11{30(:;1141 CBOﬁC’i‘IB a30THOH Brbmrorexa LIOK
’ https://m.edsoo.ru/e2965afe
KHUCJIOTHI
95 [IprmeHeHure a30Ta U €ro COeIMHEHUN. but6mmorekxa [IOK
A30THBIE y10OpeHHs https://m.eds00.ru/129f5059
docdop: HaX0XKICHNUE B IPUPOJIE,
96 cnoc(b;6pbl 0T éIHI/ISI (1)1435‘1501?1/16 u bubmaorexa LIOK
yi . https://m.edsoo.ru/9aéb43ec
XUMHYECKHE CBOMCTBA
97 ®dochuas u pochun
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bubnunorexa LIOK

%8 Oxcnpt pocdopa https://m.edsoo.ru/c7a2d429

bubnunorexa LIOK

9 PocopeonepKaiHe KUCIOTE! https://m.edsoo.ru/c7a2d429

N bubmuorexa [{OK

100 Comm pocoproit kucnoTel https://m.edsoo.ru/c7a2d429

101 [Ipumenenue dpocdopa u ero bubmunoreka [JOK
coenuaeHuit. ochopHbie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTuueckas pabota Ne 6. Perenue Bubmorexa LIOK

102 OKCIIEPUMCEHTAJIBbHBIX 327129 110 TEME .

i " https://m.edso0.ru/8175ac3f
A30T 1 pochop u ux coeguHEHUS
VYriepoa: HaX0XJIeHUE B PUPOJIE,

103 QUTOTPOITHBIE MOTU(PUKALINN; bubmmoreka [JOK
(bu3HYEeCKHe U XMMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
VYrnepoa: HaXxoXIeHUE B PUPOJIE,

104 AJUIOTPOITHBIE MOAU(PUKALIIY; bubnnorexa [JOK
dbuznyecKkue 1 XUMHUYEeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
O I,

105 I;‘;Hi YZ?I%’)OM(OH)H?;: Eicnom u eé bubmnorexa [IOK
YTICpOn - YT https://m.edsoo.ru/dba58adf
COJIu
Oxkcup yrnepona(ll), oxecnp

106 yraepona(lV), yronpHast kuciaora u e€ bubmorexa LOK

’ https://m.edsoo.ru/dba58adf
COJIu

107 Pemienue 3agau pa3auyHbIX TUIOB bubmiorexa LJOK

https://m.eds00.ru/6029b609

108 Pemenne 3a1a4 pa3nuyHBIX THIIOB bubmaorexa LIOK

https://m.eds00.ru/6029b609

109 Pemienue 3agau pa3auyHbIX TUIOB bubmorexa IIOK

atp https://m.eds00.ru/6029b609
110 Kpemuuii: Hax0xJIeHHE B IPUPOJIE, bubmuoreka [IOK

CHocoObl MOTy4YeHUs, PUIUIECKUE U

https://m.edso0.ru/143558ab
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XAUMHUYECKUE CBOUCTBA

Kpemunii: HaxoaeHue B IPUPOJE,

111 CIoCcOObI MOJTydeHHUsI, PU3NUECKHE U bubmorexa LIOK
yd N https://m.edso0.ru/143558ab
XHMHYECKHE CBOMCTBA
112 Oxkcua kpemuusi(1V), kpemuueBas bubnmnoreka HOK
KHCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7b1
113 Oxkcun kpemuusi(1V), kpemHueBas bubmmoreka [JOK
KHCJIOTa, CUIUKATHI https://m.edso0.ru/3170e7bl
[Ipumenenne kpeMHus U €ro bubnuoreka [IOK
114 coenuHeHuil. CTEKI10, ero nojay4eHue, https://m.edsoo.ru/393cdac0
BHUJIbI CTEKJIA https://m.edso0.ru/5823cefb
115 Pemenne 3amad pa3IuyHBIX TUIIOB Bubmiorexa LIOK
Aadp https://m.eds00.ru/b624f801
116 Pemienne 3amaq pa3nuyHbIX TUIIOB Bubmiorexa LIOK
Aadp https://m.edso00.ru/b6241801
117 Cucremarusanus 1 00001eHne bu6nmorexa LIOK
3HaHui mo teme "Hemeramnnr" https://m.edsoo.ru/6e864db5
118 Cucrtemaru3zanusi 1 0000IICHUE bubnuoreka [{OK
3HaHui o teme "Hemeramin" https://m.edsoo.ru/6e864db5
119 KonTponbHas pabota mo Teme bubmuoreka [IOK
"HemeTtammsr" https://m.edso0.ru/d0484c76
120 AHanu3 pe3yinbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThl, KOPPEKIIUS OMUOOK https://m.edsoo.ru/2b7e9510
[TomoxxeHue MeTaNIoB B
121 onewenton, Ocobemmoc crpocumn buGamorexa LIOK
) p https://m.edso0.ru/9839c16¢
3JIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
122 | moramon. Tipmmencnse woraron bumtorexa LIOK
-Hp https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
123 OO6mue du3nueckue CBOMCTBa bubnunorexa LIOK



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

MeTaiioB. [IpuMeHeHre METalIoB B
OBITY ¥ TEXHHKE

https://m.edsoo.ru/51dac9d3

124 CmutaBsl MetauioB. Kopposus bubmmoreka [JOK
METAJIJIOB https://m.edsoo.ru/42b872e3
125 Peuienue 3aia4d pa3iM4HbIX TUIIOB buGmuorexa LIOK
https://m.edsoo.ru/e3de37b6
126 Pewenue 3a1a4 pa3au4HbIX TUIIOB bubmnorexa LIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUN Psl
127 HaHp}I)I:(eHI/Iﬁ MeTaJ‘IJ‘IOI];). I86LuI/Ie bubnnorexa LJOK
https://m.edsoo.ru/94eb377a
CIOCOObI IOJTYYEHHS] METAJUIOB
O61as xapakrepucTuka Meramuion |A-
rpynnsl [lepuoanueckoit cucteMbl
XUMHYECKUX 3eMeHTOB. HaTpuii u bubnnoreka [JOK
128 .
KaJuii: mojay4deHue, Gusndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN
OOmras xapakrepucTiuka metaios 1A-
rpymsl lleproanyeckoi cucteMbl
XMMHMYECKUX 31EMEHTOB. HaTpuit u bubmuoreka [IOK
129 o
KaJIui: mojy4yeHue, Gusndeckue u https://m.edsoo.ru/e12¢c26b3
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COEIMHEHUN
OO61as xapakTepuCTHKa METAJUIOB
IHA-rpynmsl [lepuonuueckoii cuctembl
130 XAMHYECKHUX JIEMEHTOB. Maruui u bubmuoreka [{OK
KaJbIMI: TIOTy4YeHue, pusnyeckue u https://m.edso00.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN
OO11ast XapakTepUCTHKA METAJIJIOB
131 IHA-rpynns [Tlepuoanueckoit cuctembl bu6muoreka [JOK

XAMHUYECKUX DJIIEMEHTOB. Maruuu u
KaJIBIIWIA: TIOJy4eHune, GU3nIecKue u

https://m.edso0.ru/7c3e49c0
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XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
ITPOCTHIX BEIIECCTB U UX COCI[I/IHeHI/Iﬁ

JKécTtkocTh BOJIBI M CLIOCOOBI €6 bubmmoreka [JOK
132 .
YCTPaHEHHUsI https://m.edsoo.ru/c74bfae9
133 AnoMuHUER: TIony4YeHue, pusndeckue bubnmnoreka HOK
1 XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOMCTBA OKCHIA U
134 TUAPOKCHUIA ATFOMUHMS, bubnuorexa [IOK
TUJIPOKCOKOMIIIEKCHI aJTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
AmMoTepHBIe CBOMCTBA OKCHIA U
135 TUIPOKCHU/IA ATTFOMUHUS, bubnnorexa [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHUE
136 Pewenne 3a1a4 pa3au4HbIX TUIIOB
137 Pemenne 3a1a4 pa3au4HbIX TUIIOB
[Ipaktrueckas padorta Ne 7. Perenue
138 BKI:ZHG I/IMeHTaJ'II;HBIX 3a7a4 110 TEMe bubmmorera LIOK
" p A " https://m.edso00.ru/27a4af43
MeTtasnibl TJIaBHBIX MTOATPYIII
OO61as xapakTepUCTHKA METAJUIOB
139 no6ouHbIx noarpymni (b-rpymm) bubmmnoreka HOK
Ilepronnueckoit cuCTeMbl https://m.edso0.ru/610d7431
XUMUYECKHX AJIEMEHTOB
®u3nyecKue U1 XUMHYECKHE CBOMCTBA
140 XpOMa U €ro COCIMHEHUN, UX bubmorexa [IOK
P A ’ https://m.edso0.ru/9911bef3
MIPUMEHEHUE
Du3nYECKUEe U XUMUYECKUE CBOMCTBA
141 XpOMa U €ro COeIUHEHUN, UX bubmmorexa [IOK
P A ’ https://m.edso0.ru/9911bef3
MIPUMEHEHNE
Baxwuelimme coeMHEHNs] MapraHia.
A prad bubmuorexa [{OK
142 IIepmaHranar xanus, ero

OKHCJIUTEILHBIC CBOMCTBA

https://m.eds00.ru/039d69c8
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Baxwuelime coelMHEHNS] MapraHia.

bub6numoreka [IOK

143 1lepMaHTanaT KA, €ro https://m.eds00.ru/039d69c8
OKHCJINTENbHBIC CBOMCTBA
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
144 : e enuaenuil. [lonydenne bubmiorexa LIOK
KEIIesa 1 €ro COCAMHCHUH. ¥ https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CILIABOB XKEIE3a
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
145 . e € enuii. [Tonyuenue Bubmrorexa LOK
KEIIesa 1 €ro COCAMHCHUH. ¥ https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CILIABOB XKEJe3a
() €CKHE U XUMHWYECKHE CBOMCTBA
146 HSHACCK 4 X bubnunoreka LIOK
MCAH 1 ee COCMHCHNY, 1 https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
() €CKHE U XUMHWYECKHE CBOMCTBA
147 HSHACCK 4 X bubnunoreka LIOK
MEAH 1 ee COCMHCHNY, 1 https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckrue U1 XUMHYECKHUE CBOMCTBA
148 [IMHKA U €r0 COeAUHEHUH, NX bu6nmorexa LIOK
IpuMeHeHue. [ HIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
AHKA
dusnyeckue 1 XUMUYECKHAE CBOMCTBA
149 IIMHKA U €T0 COeTUHEHUM, UX bubmmoteka IIOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IAHKA
IIpaxtrueckast padora Ne 8. Pemenue
150 . o anllfbcl)x 32. a4 110 TEME Bubmuorexa LIOK
?,Kcnep HMMCEHT 1 N https://m.edsoo.ru/a6e352ea
MeTtansl TOOOYHBIX MOATPYIIT
151 Pemenue 3a1au pa3anuHbIX TUIIOB Bubmiorexa LOK
CILICHHC 3a/1a4 p https://m.edso0.ru/a8b83d83
152 P X TUIIOB but6mmorekxa [IOK
CILICHHAC 3a/1a4 pas/InIHb 0 https://m.edsoo.ru/a8b83d83
00IIIEHNE U CUCTEMATHA3AINS
0606m 1 bubmmoreka [IOK
153 U3YYEHHOI'0 MaTepuaia 1o TeEMe

"Merasuter"

https://m.edso0.ru/e91fe975



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975

O00011eHUE U CUCTEMATU3ALMS

154 HM3yYEHHOI'0 MaTepualia o TeMe bubmnorexa LIOK
sy . P https://m.eds00.ru/e91fe975
Meraisl
155 KonTtponbHast pabora o Teme bubnuoreka [JOK
"Meramsr" https://m.edso00.ru/83f63ea3
AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubmmoreka [JOK
156
paboThI, KOPPEKIIHSI OIITHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumuu B oOecrieueHnn bubnuoreka [{OK
157 N
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA https://m.eds00.ru/080fe1f0
158 ITonsATHE O HAYYHBIX METOAAX bubnuoreka [IOK
VCCJIEIOBAHMS BELIECTB https://m.edso00.ru/080fe1f0
HayuHple MpUHIMIIBI OpPraHNU3aluN
159 XUMHYECKOIO MPOU3BOJICTBA. bubnuoreka [IOK
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
HayuHble npuHIUIBI OpraHu3anuu
XUMHUYECKOI0 IIPOU3BOJICTBA. bubmmnoreka HOK
160
[IpombInieHHbIE CLIOCOOBI TOTYYEHHS https://m.edsoo.ru/2e45a44f
BaXHEHMILNX BEILECTB
XVMHYECKOE 3arpsi3HEHUE
161 OKpYKarolieu ¢ I; bl U €T0 Bubmmorexa HOK
Py peal https://m.edso00.ru/9f11bf51
MIOCIIEACTBHUSI
162 XuUMHA U 310POBbE YEIOBEKA. bubmmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
163 Xumus muny. Poib xuMun B but6mmorexa [IOK
obecrieueHNH MUIIEBOI 6e30acHOCTH https://m.edsoo.ru/1f7b5bd2
164 Xumus nmunid. Pons Xumun B bubmuoreka [{OK
obecrieueHnH MUIIEBOI 6e30IacHOCTH https://m.edsoo.ru/1f7b5bd2
165 Kocmernyeckue u mapgromepHsie bubmuoreka [IOK
cpencta. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
166 XuMus B cTpouTenbeTBe. BaxHeimume bubmuoteka [IOK

CTPOUTCIIbHBIC U KOHCTPYKIITMOHHBIC

https://m.eds00.ru/61e69003
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MaTepHuabl

XHUMHS B CEJILCKOM XO3SIUCTBE.

167 Opranuyeckue 1 MUHEpaJIbHbIE 1 buGmuorexa LIOK
https://m.edsoo.ru/fd39587d

ynoopeHust

168 CucremaTtu3anus 1 0000IICHUE 1 bubmuorexa [IOK
3HaHMUH I10 TEME https://m.edsoo.ru/db979c70
O000111eHNE U CUCTEMATU3 AL

169 W3YYCHHOTO Marepuaiia 3a kype 11 1
KJjlacca
O000I11IeHNE U CUCTEMATU3AIUS

170 M3y4EeHHOTO MaTepuaia 3a kype 11 1
KJjlacca

OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIeMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro 0011ero
oOpa3oBaHus

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

11

1.2

1.3

14

OCHOBOIIOJIArarolue IMOHATUSA (XMMHYECKUM 3JIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3JIEKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIIEHb OKHCIICHMS,
XUMUYECKas CBS3b (G- M T-CBA3b, KpaTHbIE CBS3M), THOPHAM3ALUSL
aTOMHBIX OpOuTaJIel, KpHCTalJIMuecKas pelmeéTka, Mojb, MOJIApHas
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIEPOAHBIH
CKeJeT, (YHKIMOHaJbHAsl TpYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
¢dopmyna,  uzomepus  (CTpyKTypHas, reomerpuueckas  (umc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHUCJIOPOA- U a30TCOJEepKallie COEAUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBo/ibl, JKUPBI, OEIKN), MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMUHT, TUIIbI
XUMHUYECKUX PpEaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUYECKUE, PEAKIIUH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTtumMble U HEOOpaTUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs JUCCOLMALIUSA, CTENEHb AMCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XUMHUYECKOW peakiuu,
XMUMHUYECKOE paBHOBECHUE)

TEOPUU U 3aKOHBI (TEOpHUs] XHMHUYECKOTO CTPOCHHUS OPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopusi AIEKTPOIUTHYECKON THUCCOIMAIINH,
[Mepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIUEe B OCHOBE MOHUMAHMUS NPUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAJIMOJIEKYJIIPHOM YPOBHSIX

NpEACTaBICHUA 0 MCXaHUu3Max XUMHNYCCKHX peaKuHﬁ,
TCPMOANHAMHUYICCKUX n KHMHECTHYCCKHNX 3aKOHOMCPHOCTAX nx
IIPOTCKAHUS, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(I)aKTOJ'IOl"I/I‘ICCKI/Ie CBCIACHUA O CBOI>'ICTB8.X, COCTaBEC, IMOJYYCHHUU H
0e301macHOM HCIIOJIb30BaHHUH BaKHEHUIITNX HCOPTaHNUYCCKUX n
OpraHUYCCKUX BCIICCTB B GBITy u HpaKTHqCCKOﬁ JCATCIIbHOCTH
YCJIO0BCKa

1.5

2.1

o0Iye HaydHble MPUHIMIBI XUMHYECKOTO MPOM3BOJACTBA (HAa IpUMeEpe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKH
HepTH)

CchopMupoBaHHOCTh YMEHHUH BBISBIISTD:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHﬂTHﬁ,
NPUMCEHATE COOTBETCTBYIOIIMWC IIOHATHA IIPpHU OIIMCAHHUKU CTPOCHUA H
CBOICTB HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ




2.2

B3aMMOCBSI3b XMMHUYECKUX 3HAHWHA C TOHITHSIMH W TPEACTABICHUSIMHU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TTOHMMAaHUSI U OOBSICHEHHS
CYIIHOCTH MaTE€pPHAIILHOTO €IMHCTBA MUPA

ChopMupoOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

3.2

4.1

4.2

HanMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHApOAHOI'0 COro3a
TGOpeTquCKOfI u HpHKHaﬂHOﬁ XMMHU W TpPUBHAJIBHBIC HAa3BaHUA
BCHICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIaCCaM OpPraHu4YCCKUX U
HCOpPraHN4€CKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKYI0 CHMBOJIHKY JJisi COCTaBlIeHUS (OpPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX
U CKEJIETHBIX) (hOpMYJI OpraHMYECKHX BEIIECTB

CdopmupoBaHHOCTh YMEHHUS KJIACCU(DUITUPOBATH:

HEOpraHWYeCKHe BEIIECTBA, CAMOCTOATENHHO BHIOMpPATh OCHOBAaHUS U
KPUTEPUU IS KIaCCU(PUKAIIK U3yJaeMbIX XUMUYECKUX OObEKTOB

OpraHMYEeCKHe BEILECTBA, CaMOCTOSATEIBHO BbIOMpaTh OCHOBaHUS U
KPHUTEPHH JUTs KIIACCU(PUKAIIMN N3YJaeMbIX XUMHYECKIX 00HEKTOB

4.3

[0 pa3JIM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyroUIMX BEILECTB,
TeIIOBOMY 3(G(EKTy peakiyy, W3MCHEHHIO CTENCHEeH OKUCIICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUHU, YIACTHIO KaTaJu3aTopa)

CpopMHUpPOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) UM HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepunoauueckoit cucremsr JI.1.
MeHieneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIOJIb3Ysl IOHATUSA S-, p-,
d-a5eKTpOHHbBIE OpPOUTAIIN, SHEPTETUICCKUE YPOBHU

CpopMHUpPOBAaHHOCTH YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHS
CBOMCTB XMMMYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO
MepUOIaM U TPYIIaM

ChopMUpOBaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX
peaKkMil U pacKpbIBaTh UX CYHIIHOCTb:

7.1

7.2

7.3

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
JIEKTPOHHOTO OajaHca 3TUX peaKkui

YPAaBHEHHUs PEAKUUN pa3Iu4HbIX THUIIOB; IOJHBIE M COKpAIEHHBIE
YpaBHEHHUsI peakluii HOHHOTO OOMEHa, YUYUTBIBAs YCIOBHUS, IPH KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

peaknuii TUApoiM3a, peakluil KOMIUIEKcooOpa3oBaHMs (Ha NpuMmepe
T'MIPOKCOKOMITJIEKCOB IIMHKA U aJJFOMUHUS)

ChopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPETHBIX IpUMepax XapakTep 3aBUCHUMOCTU PEAKIMOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEIUHEHHH OT KpaTHOCTH M THMa
KOBAJICHTHOM CBSI3M (O- U T-CBSA3H), B3aUMHOTO BJIUSHUS aTOMOB U I'PYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3aliy pa3IndHbIX
MEXaHU3MOB NPOTEKAHMsI PeaKIINi

XapakTepHblE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUA XUMHUYECKHUX PEAKIIAN

ChopMHUpPOBAaHHOCTH YMEHHS XapaKTEPHU30BaTh COCTaB M BaKHEHIIIHE
CBOWCTBA BELIECTB, IPUHAMICKAIIUX K OINPEHEIEHHBIM KiaccaM U
TpyIIaM COeTUHEHHH (ITPOCThIE BEIIECTBA, OKCHUJIBI, THAPOKCHIBI, COJIH;




YTJIEBOAOPOBI, IPOCThIE AUPHI, CIUPTHL, (HDEHOIIBI, AJIBJETUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,
AMUHOKHCIIOTBI, OEITIKN)

10

ChopMupOBaHHOCTh yMEHHUS TPOBOAUTH PACUETHl MO XHUMHUYECKHM
dopMynaM M ypaBHEHHSM XUMHYECKHX pEaKIHid C HCHOJIb30BAaHHEM
(U3NYECKUX BEJTUYNH:

10.1

Macchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CIH OTHO
13 UCXOJIHBIX BEIIECTB JJAaHO B BHJIE PACTBOPA C OMPEIEIEHHON MacCcOBOM
JIOJIEH pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOW MJIM 00BbEMHOM J10JIM, BBIX0/1a IIPOAYKTA PEAKLIMU

10.3

TEIUIOBOTO 3P eKTa peakimii

10.4
10.5

11

12

13

00BEMHEBIX OTHOIIIECHHI Ta30B
110 HAaXO0XKICHHIO XHUMHYECKOU q)OpMYJ'IBI BE€IICCTBa

BJ'Ia,Z[eHI/Ie CHCTEMOH 3HAHUM O METOaX HAYYHOI'0 ITO3HAHUA SIBJICHUM
IprUpoAbI, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC ITPUMCHATH
OTH 3HAaHUA IIPH SKCIICPHUMCHTAJIbHOM MCCJIICJOBAHUMKU BCIICCTB M IJIA
OOBSACHEHUS XUMHYCCKHX ﬂBHGHI/IfI, HMCIOIUX MCCTO B IIPUPOIC,
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCI[HCBHOﬁ KHU3HHU

ChopMupoBaHHOCT yMEHHS TPUMEHATH (UCIOJIb30BATh) 3HAHUS O
COCTaB€ U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIbHON IPOBEPKU
TUIOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XHUMHYECKHUX
peakiuii ¥ TOPOTHO3UPOBAHHUSA BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XMMHUYECKHE 3HAHWS Ui OOBSICHEHUS M MPOTHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS
TPaMOTHBIX PEIIEHUI MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

CdopmupoBaHHOCTh yMEHHUS IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
OKCIEPUMEHT (TOJydYeHUE W M3YYCHHE CBOMCTB HEOPTaHUYECKUX U
OPTraHMYECKUX BEIIECTB, KAa4eCTBEHHBIE pEAKIHHU YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIINX OPTaHWYECKUX BEIICCTB,
pelieHue AKCIIEPUMEHTAIBHBIX 3a1aq o pacrmo3HaBaHUIO
HEOPTaHWYECKUX M OPTaHWYECKUX BEIIECTB) C COONIOJACHHEM IPaBHUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIIECIOBAHNUS;, TIPEICTABIATh B
paznuuHOi  (opme pe3ydabTaThl AKCIEPUMEHTa, AaHaTU3UpOBaTh U
OIICHUBATHb UX NOCTOBECPHOCTDH

14

CchopMHpPOBaHHOCTh YMEHHSI OCYIIECTBIISAThH LIEJIEHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoi MH(popMaluu, cetb IHTepHET U
Jpyrue), KPUTUYECKH aHaJIM3UpOBAaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaThiBaTh €€ W MCIOJIb30BaTh B COOTBETCTBUHU C IOCTaBJIEHHOMN
y4eOHOM 3amaueit

15

CdopmMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepalOTKON BemiecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTh  BO3JICMCTBHS HA  JKMBBIE  OpPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IOHMMAas CMBICI TIOKa3aTesidl IpeAeIbHON
JOTMTYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TIpUMEpax CrocoObl




YMCHBIICHUSA U TPCAOTBpALICHUA UX BPCAHOTO BO3[[€I>'ICTBPI}I Ha OpraHus3m
YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
TeopeTnyeckre OCHOBbI XUMUU

11

Crpoenne BemectBa. CoBpeMeHHass MOJIeNb CTpOeHUsi atoMa. Pacmpenenenue
AJIEKTPOHOB TI0 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanmuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAs
KoH(Uryparus aroma. BaleHTHBIC JJIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB U HX COCJUHEHUH II0
NnepuojlaM M rpynmnaM. 3aKOHOMEPHOCTM B HU3MEHEHHHM CBOMCTB HPOCTHIX
BEILIECTB, BOJOPOAHBIX COCTUHEHHM, BBICITUX OKCUIOB U TUJIPOKCHIOB

1.3

BanentHocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6
1.7

1.8

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METANTMYECKAst, BOJOPOIHAs)
1 MexaHu3MbI €€ 00pa3zoBaHus. MexXMOoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIPHOTO W HEMOJIEKYJAPHOTO CTpOEHHS. THIbl KPHUCTANIMYECKUX
peéToK. 3aBUCHMMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTALIMUYECKON PEIIETKU
XuMudeckast peakuus. Krnaccudukanus XUMHUYECKUX peakuuii B
HEOPraHWYeCKOM M OpraHnYeCcKOi XMMHUU. 3aKOH COXPAHEHHSI MAaCcChl BEIIECTB
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IuYHbIX (haKTOPOB

TemnoBsie addexTh XuMUYeckux peakiuil. TepmMmoxuMudecke ypaBHEHUS

OOpatuMmble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAOLIME Ha
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

1.9

Onekrponutryueckas auccounanus. CuiapHble W cinadbie diekTposuthl. Cpena
BOJHBIX PAaCTBOPOB BEIIECTB: KHCNas, HeWTpanbpHas, IienoyHas. CTemneHb
nauccornuaiui. Peakimuy nHoHHOro oOMeHa

1.10

I'unponus coneit. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTBopa

1.11

CriocoObl BBIpaXKEHHs KOHIIEHTPALUU PACTBOPOB: MaccOBasi A0JIsl pACTBOPEHHOTO
BELIECTBA, MOJIApHAas KOHILIEHTpauMs. HacelllleHHble UM HEHACBILLEHHBIE
pacTBOpbl, pacTBOpUMOCTh. Kpucramioruaparsl

1.12
1.13

2.1

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIE peakiiuu. [loBeeHne BEmeCTB B cpelax C
pa3HbIM 3HaueHueM PH. MeTobl aneKTpoHHOTO OanaHca

DNEeKTPOIN3 pacTBOPOB U PACIUIABOB COJIEN
OCHOBBI HEOPTAaHUYECKON XUMUHU

Krnaccudukanus HeopraHnueckux coequHennii. HomeHknatypa HeopraHm4eckux
BEILECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHUIIMX METAIOB (HATpWUM, Kanui, KaJdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) W HUX coenuHeHmid. OOmue
CHOCOOBI TOTYYEHHS] METAJUIOB

XUMHUYECKHUE CBOWCTBA BaKHEUIIMX HEMETAUIOB (TaJOr€HOB, CEphbI, a30Ta,
dbochopa, yrmepoma W KpEeMHHS) M HX  COEAUHEHUH  (OKCHIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOIHBIX COSAMHEHU)

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JIMYHbIM




KJj1accaM

2.5

3.1

3.2

WNnentudukarus HeopraHndeckux coenrHeHnit. KauecTBeHHBbIE peakiiuy Ha
HEOpPraHMYECKHUE BEIIECTBA U NOHBI

OCHOBBI OPraHUYECKOM XUMHUU

OcCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOIO CTPOCHHUSI OPTaHMYECKUX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKeJleT OpraHUuYECKOM MOJICKYJIbI.
KpatHocTh xumuueckoil cBsizu. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuaAHU3aIMH
opOuTaneii aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHYECKOTO
cTpoeHus MoJiekyil. ['omoinoru. ['omonorudeckuii psia. MI3omepust 1 n30Mepbl

[Tonstue o  ¢dyskuuoHampHOM  rpynme.  OpueHTanmoHHbIE  3(PPEKTHI
3aMECTUTEIIEN

3.3

3.4

[IpencraBienne o KilaccU(pUKAlMM OpraHUYecKux BemiecTB. HomeHkiatypa
OpraHWYECKUX COCIUHEHUU (CHUCTeMaTHyecKas) W TPUBHAJIbHBIC Ha3BAHUS
BAKHEUILINX MPEICTABUTENEH KJIACCOB OPraHUYECKHUX BEILLECTB

CBoOosHOpaAMKaNbHBIA M HMOHHBIM MexaHu3Mbl peakuuu. Ilonstue o
Hykieoduie u snexrpoduie. [Ipasmio MapkoBaukoBa. [IpaBuio 3aiinieBa

3.5

3.6

AJikaHpl. XMMUYECKUE CBOMCTBA AJKAHOB: TAJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAJKAHOB C  MaJbiM
pa3MepoM 1ukIa. Peakiuu nprucoemHeHus U paJuKaibHOTO 3aMEeLEHUs

AnkeHbl. XUMHUYECKUE CBOWCTBA: peaklMM MPUCOEIUHEHUs (raJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUIAPOTraJOreHUPOBAaHUE, TUIApATAlUs), TOPEHUs, OKUCIEHUS U
noaumepusanuu. IIpoMblluieHHble M J1a0OpaTOpHBIE CIIOCOOBI  MOJIyYEHMS
AJIKCHOB

3.7

AJikagueHbl. XHMMUYECKHE CBOWCTBA AJKAJUEHOB: PEAKLMH IPUCOCIUHECHUS
(rugpupoBaHHe, TaJOT€HUPOBAaHUE), TOpPeHHs U Tnoinumepusanuu. [lomyueHue
alIKaIuEeHOB

3.8

3.9

3.10

3.11

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAaKLUU MPHUCOETUHEHUs (raJOreHUpPOBaHUE,
TUIPUPOBAaHUE, TUApATalus, THIPOraJIoOr€HUPOBAHUE) KaK CIOCO0 MOMyYEHUS
IIOJINMEPOB M JAPYTUX IOJE3HBIX NPONYKTOB. Peakumm 3amemeHus. ['openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAaMEHH JJI CBapKH U PE3KU
MeTaiioB. [IpumeHenue aneruinena

Apenbl. XHUMHYECKHME CBOWMCTBa O€H307a: PpEaKIUH  AIEKTPOPUIHHOTO
3aMelIeHus, NpucoennHeHuss (TUIpUpOBaHME, TajloreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
OcoOEHHOCTH XUMHYECKUX CBOMCTB crupoiyia. [lommmepusaius cTupoda.
CriocoOslI MoNTydeHus U IPUMEHEHHE apOMAaTHUECKUX YTIIEBOJAOPOIOB

Couptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHWMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEeM KaK CIOCO0  yCTAaHOBJICHUS  HaTWYUS
THAPOKCOTPYMIBI, €  TaJOreHOBOAOPOJAMH  KaK  CIOCO0  TMONydYeHUs
pacTBOPUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS eTuapaTamus. Peakius ropenus.
[Tonydyenue oTaHoONa: peakuuss OpOXKEHHsI TIIOKO3bI, THUApATAIUS OSTUJICHA.
OTUJICHTJIMKOJIb W TIUIEPUH KaK TMPEACTABUTENN MPEIEIbHBIX MHOTOATOMHBIX
CIIUPTOB

®enon. XuMHuecKue CBoWcTBa (eHoNa (peakiuu ¢ HaTpUeM, THAPOKCHIOM
HaTpusi, Opomom). Ilonyuenue penomna

3.12

Anpneruipl. XUMHAYECKHME CBOMCTBA MPENEIbHBIX albIETHUIOB: THIAPUPOBAHUE;
KAueCTBEHHBIC PEaKIMM Ha KapOOHWUIBHYIO TPYMNMIYy (peakius «cepedOpsHOTo




3epkanay, B3aumojeiicteue ¢ ruapokcugoM meau (I1). Ilomyuenne npenenbHbIX
IBJIETU/IOB: OKUCIIEHUE CIHUPTOB, THUIpaTalus ameTwieHa. AIIETOH Kak
IpeACTaBUTENb KETOHOB. OCOOEHHOCTH PEaKIMK OKHUCIIEHHS alleTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MNPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOMN KHUCIIOTHI.
[Toydenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHUE
AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJIbJCTUI0B. Briciine mpeaenbHble U
HernpeenbHbIe KAPOOHOBBIE KUCTOTHI

3.14

Cnoxuble 3pupsl u kupbl. CrnocoObl TOMYYEHHUS CIOXKHBIX 3(PHPOB.
OOpatuMocth peakuuu sTepudukanuu. [IpruMeHeHHe CIOXKHBIX 3(QHUPOB B
MUIIEBOM M map(IOMEpHON NPOMBIIIICHHOCTU. JKHpPBI Kak CIOXHBIE A(PHUPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HIponM3, WM OMBUICHHE, JXUPOB Kak CIOCO0
IIPOMBIIIICHHOT'O TOJY4YEHUsI COJeH BBICIIMX KapOOHOBBIX KHMCIOT. MBI Kak
COJIM BBICHIMX KApOOHOBBIX KUCIIOT

3.15

3.16

XUMUYECKHE CBOMCTBA TJIIOKO3bl: PEAKIMM C YYaCTHEM CIUPTOBBIX U
aJIBJIETUAHOM TpyNI U MOJIOUHOKHCIOoe OposkeHue. [IpuMeHeHHe Tritoko3bl, €€
3HAUEHHUE B KU3ZHENEATEIILHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, MajibTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME aAucaxapuiabl. [maposns
nucaxapunoB. [lonucaxapuael: kpaxmai, rivkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMania, IJIMKOTeHa M LeuIono3bl. dusnueckue CBONCTBA Kpaxmajla U
LEeJUTI0NI03bl.  XUMHMUYECKHE CBOWCTBAa KpaxMmaia: THJApOJU3, KauyeCTBEHHAas
peakius ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIOJIO3bL: THAPOJIM3, MOIy4YeHHUE
3¢upoB wnemwmono3bl. IloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
aIeTaTHBIN MIEITK)

AMUHBI. AMUHBI KaK OpraHMYE€CKHE OCHOBAHUS: PEAKUMU C BOJOH, KUCIOTaMHU,
peakuuss TOpeHMs. AHUIMH Kak IPeACTaBUTENIb apOMATUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomydyeHue aMHUHOB QJIKUJIMPOBAHUEM aMMHaKa |
BOCCTaHOBJIEHUEM HUTPOMPOHU3BOIHBIX YIIEBOIOPO/IOB

3.17

3.18

AMUHOKHUCIOTBl M OeNKU. AMHUHOKHUCIOTHI Kak amMQoOTepHble OpraHUYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasymoomue Oenku. XUMHUYecKHue
CBOMCTBa OEJIKOB: THAPOJIN3, JEHATypalus, KayeCTBEHHbIE (LIBETHBIE) PEaKIUU
Ha OesKkH

CrpoeHne ¥ CTpPyKTypa NOJUMEPOB. 3aBUCUMOCTH CBOMCTB IIOJIMMEPOB OT
cTpoeHHus: MousieKyld. OCHOBHBIE CIIOCOOBI TIOJYYEHHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3allid U NoJuKoHJeHcaruu. Kiaccudukarys
BOJIOKOH

3.19
3.20

#H#Par#H# nenTudukanys opraHMuecKux coeJuHeHu. Pemmenne
9KCIIEPUMEHTAJIBHBIX 33/1a4 Ha paclio3HaBaHUE OPraHUYECKUX BELIECTB

['eHeTnueckas cBs3b MEKy KJIaCCAMU OPraHUYECKUX COCIUMHEHUMN
XUMHUS U KU3Hb

4.1

4.2

Xumusi B TIOBCeAHEBHOM ku3HH. [IpaBuia Oe3zomacHOil pabOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U €€ nepepaboTka (MPUPOIHBIC
HMCTOYHUKH YTIIEBOJIOPOJIOB)




XuMHS W DIKONOTHSA. XUMHYECKOE 3arps3HEHHE OKPYXKAIoIMIeH Cpelbl W €ero
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, (GIopsl U GayHBl OT

4.3 XUMHAYECKOro 3arpsizHeHus. IIpobimema OTX0J0B W TMOOOYHBIX TPOIYKTOB.
AJnpTepHaTUBHbBIE HCTOUHUKH SHEPTUU
OO0mue mpencTaBieHHUs] O MPOMBIIICHHBIX CHOCO0aX MOTYyYEHHUS XMUMHUYECKUX
BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 uBetHas  Metauryprus.  CTekso M CWIMKaTHas  IPOMBIIUIEHHOCTb.
[Ipombiiennass  opranumyeckas  xumusa.  CeIpp€  AJIA  OpraHUyecKou
MIPOMBILIIIEHHOCTH

5 Tunel pacy€THBIX 337184

51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérsl TemoBoro s dexra peakuu

5.3 Pacuétbl 00bEMHBIX OTHOLIECHHH ra30B IPU XMMHUYECKUX PEaKIHIX

54 Pacuérer maccnl (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, ECIIH
OJIHO M3 BEILECTB JAAHO B U30BITKE (MMEET IPUMECH)

55 Pacuérbl maccoBoil i 00BEMHOMN JOIM BBIXOJA IPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOXKHOTO
Pacuérel maccol (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIU OJHO

5.6 W3 BEILIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM J0JIECH
PacTBOPEHHOIO BEIIECTBA

57 Pacuétsl ¢ ucnoap30BaHNEM HOHITHI «MacCOBast 10JIs», «MOJIIpHAs
KOHUEHTPALH», «PACTBOPUMOCTHY
Haxoxzaenue MosekymsipHOi GopMyIbl OpraHUYECKOTr0 BEIIECTBa 10 €ro

5.8 IJIOTHOCTU U MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIMX B €70 COCTaB, U 110

IMpoaAYKTaM CropaHust




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Xumus; 10 kinace. yrinyonennoe ooyuenue Epemun B.B., Kyzsmenko H.E.,
Tepenun B.W. u np.; nox penaxnueit Jiyauna B.B. O0miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narensctBO «IIpocBenienue»

* Xumus; 11 kimacc. yrmy6iaennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3narensctBO «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIbBI VIS YUUTEJISA

Xumus. 10-11 kmaccel. Yray0n€HHbld ypoBeHb. Pabouas mporpamma u
METOJIMYECKHE PEKOMEH 1AM K yueOHukam noj pea. Jlynuna B. B.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



