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IHosicuuTeabHAA 3aNMCKa
Pabouass mporpamma 1o XMMHH Ha YpOBHE cpeaHero oomiero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PDenepanmpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pa3oBanun B Poccuiickoit
®enepanun», TpeOOBaHMH K pe3yiabTaraM OCBOEHHs (elepaibHOM 00pa30BaTEbHOM IMPOrpaMMbl
cpeanero obmero obpazoBanusa(POIl COO), npencraBieHHbx B DepepaqbHOM TOCYIApPCTBEHHOM
obpaszoBatenpHOM cranaapre COO, c¢ yuérom KoHuenmuu npenopaBaHus ydeOHOro IpeaMeTa
«Xumus» B 00pa3oBarelbHBIX opranm3anusx Poccuiickoit ®Denepanuu, peamu3ylOMUX OCHOBHBIC
oOpa3oBaTeNbHbIE IPOrpaMMbl, M OCHOBHBIX MOJOKEHUH «CTpaTeruu pa3BUTUS BOCIMTAaHUS B
Poccuiickoit ®denepannu Ha nepuof no 2025 rona» (Pacnopsxenue IIpasurensctsa PO ot 29.05. 2015
Ne 996 - p.).
XuMUS Ha YpOBHE YIIIyOJEHHOTO M3YYEHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTOo OOpa3zoBaHusi ywammuxcs 10—11 kmaccoB. M3ydeHwme mnpeamera, peaqn3yeMoe B YCIOBHUSX
Qg QepeHIMPOBaHHOTO, TPOPHUILHOIO 00y4YeHHs, NPU3BAHO OOECTeYnTh O00IIe00pa30BATENbHYIO H
OOIIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JIs ajanTaluu UX K ObICTpO
MEHSIOIIMMCS YCIIOBUSIM JKM3HU B COIIMYME, a TaKkKe JJIS MPOJOJDKEHUsI OOy4YeHHs B OpTaHU3aIMAIX
po¢eCCHOHATILHOIO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJIETCS OJAHOM U3 MPUOPUTETHBIX JAUCLUILIMH.
B mporpamme 1mo XumMu# Ha3HaYeHUE TPEAMETa «XUMUS TOTydaeT MOAPOOHYI0 HHTEPIIPETALIUIO
B COOTBETCTBMM C ocHoBomnosararommu nojoxeHusmMu ®PI'OC COO o B3auMooOycIOBIEHHOCTH
HeNed, CcopepikaHus, pe3yJabTaTOB OOY4YeHHs W TpeOOBaHMH K YPOBHIO IOJTOTOBKH BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBIISIIOTCS CJIEAYIOIINE BBINOJIHAEMbIE IPOrPaMMON 110 XUMUHU (PYHKIUU:
¢ uHPOPMANMOHHO-METOINYECKAs, pealin3alusi KOTOpoil 0OecreunBaeT MOIydYeHUE TPEICTABICHUS O
LENsAX, COJEpXKAaHWM, OOWIeH cTparernu OOYy4YeHHWs, BOCHUTAHUS W PA3BUTHA OOYYAIOUIMXCS
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO PO

® OpraHW3allMOHHO-TUIAHUPYIOINAs,  KOTOpas  INpPEAyCMaTpPUBAaeT  OINpEJACICHHE:  MPHUHIHUIIOB
CTPYKTYPUPOBAHUS M IOCIEA0BAaTEIbHOCTH M3Y4YEHUs y4eOHOro MaTepuana, KOJUYECTBEHHBIX MU
KayeCTBEHHBIX €ro XapaKTePUCTUK; IOAXOJ0B K (OPMHUPOBAHHUIO COACPKATEIBHOW OCHOBBI
KOHTPOJISL U OLIEHKM 00pa30BaTeNIbHBIX JOCTI)KEHUHM 00yJaromuxcs B paMKax UTOrOBOM aTTeCTalluu
B (hopMe €IMHOTO TOCYIapCTBEHHOTO YK3aMeHa 10 XUMHHU.

ITporpamma asst yriyOnE€HHOTO U3YUYEHUS] XUMHHU:

¢ YCTaHABIIMBACT WHBAapUAHTHOE NPEIMETHOE COAEp)KaHUe, 00sM3aTeNbHOE IS MU3YyYeHHs B paMKax
OTIENBHBIX TPOQUIICH, MperycMaTpUBaeT pachpeesieHue U CTPYKTYpUPOBAaHHE €ro IO KJlaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/pa3iesiaM Kypca;

e aéT MpUMEpPHOE paclpesielieHne Y4eOHOTO BPEMEHH, PEKOMEHyeMOTO Uil M3yYeHUs OTACITbHBIX
TeM;

e [@peularaeT MPUMEPHYIO IOCIEI0BaTEIbHOCTh M3YyUeHHUs] y4yeOHOro marepuana ¢ y4€TOM JIOTUKU
MOCTPOEHMSI Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

® aéT METOAMYECKYIO MHTEPIPETAIHIO I U 3aa9 U3ydeHUs TpeaMeTa Ha YTIIyOJIEHHOM YpOBHE C
y4€TOM COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CPEIHETO OOIIEro 00pa3oBaHMs, COJEpPKATEIBHOM
XapaKTepUCTUKH IJIAHUPYEMBbIX pe3yJIbTaTOB OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM MPOrpaMMbI
cpenHero o0miero o0pa3oBaHus (JIMYHOCTHBIX, METAPEAMETHBIX, IPEIMETHBIX), a TaKkKe C y4ETOM
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABaTENbHBIX ACUCTBUI 00y4aroIlerocsi mo OCBOCHMIO COJEpKaHUs
npeaMera.

ITo BceM Ha3BaHHBIM IMO3UIMUAM B MPOrpaMMe MO XUMHH IMPEIyCMOTPEHAa MPEEMCTBEHHOCTH C
oOyuyeHHEM XHMHHM Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHHs. 3a MpeleilaMH YCTaHOBJIEHHOMN
nporpaMMoil Mo XWMHUHM 00s3aTeNbHOM (MHBApHMAHTHOW) COCTABIAIOLIEH coaepkaHUi Y4eOHOTro
npeamera «XHWMHs» OCTa€TCs BO3MOXKHOCTH BEIOOpa €ro BapHaTUBHOW COCTaBJISIONICH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUH C HAPABJICHUEM KOHKPETHOTO POt 00ydeHHs.

B cootBerctBuM ¢ koHuentyaibHbIMU noioxeHusMH @I'OC COO o Ha3Haue€HUU MPEIMETOB
6a30Boro u yriy0jaEHHOToO ypoBHEH B cucteMe AudQepeHInpoBaHHOTO 00yUYeHHUsI HA YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI XUMHS Ha YpOBHE YIyOJIEHHOTO W3y4YEHHUsS HaNpaBieH Ha peaTu3aifio



MIPEEMCTBEHHOCTH C MOCJIEAYIONIMM 3TAIOM MOJIyY€HUS] XUMHUUECKOro 00pa30BaHus B paMKax U3y4CHUs
CHECLMAJIBHBIX €CTCCTBEHHO-HAYYHBIX M XMMHUYECKMX JUCLMIUIMH B By3aX M OPraHU3alUsAX CPEIHETO
npogecCHOHATBLHOTO 00pa3oBaHMs. B 3TOil cBA3M u3ydeHHe Mpeamera «XUMHUS» OPHUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha pPACHIMPEHHE U YINIyOJeHHE TEOPETHMYECKOW M HPAaKTUYECKOM IOJArOTOBKU
o0yJaromuxcs, BBHIOpABIIMX OINpeNeNEHHBIA MpopuiIb OO0y4YeHHs, B TOM YHCIE C MNEPCHEKTUBOU
MOCJENYIOIEro IOJAYyYeHHUs XUMMUYECKOro o00pa3oBaHMsA B OpraHu3alusaX MpodhecCHOHAIBLHOIO
obpaszoBanus. Hapsny ¢ stum, B cBere TpeboBanuit ®I'OC COO kx mimaHHpyeMbIM pe3yiabTaTaM
OCBOEHHUA (hefepalibHOM 00pa30BaTENbHOM IMporpaMMbl CpeAHEro oOIiero oOpa3oBaHUS H3y4YCHHE
npeaMera «XHUMHs» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3a/lad BOCIUTAHUS U COLMATIBHOTO PAa3BUTHS
oOyyaromuxcs, Ha GOpMUPOBAHUE y HUX OOLIEHHTEIJIEKTYaIbHBIX YMEHUNH, YMEHUH palliOHAIU3aLUN
yuyeOHOTO Tpyda © OOOOIIEHHBIX CIMOCOOOB JEATENBHOCTH, HWMEIOMIMX MEXIUCIUILTMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBisiomiuMu  mpeaMeTa  «XUMHUS» Ha ypOBHE YIUIYOJIEHHOTO W3YYEHHUS SBISIOTCS
yrnyonénusle Kypcbl — «OpraHuueckas xumusi» U «OOmas M Heopranudeckas xumus». [lpu
OIIpeJIeJIEHUH TTOIX0/I0B K OTOOPY M CTPYKTYPHON OpPTaHU3aIMH COJIEPKAHUS STHX KyPCOB B IIPOTrpaMMe
o XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®PI'OC COO o pazauuusx 6a30BOro M yriayOsn€HHOTO
YPOBHEUN U3Yy4EHHUSI IIPEIMETA.

OcHoBy cozaepxkaHusi KypcoB «Opranumdeckas xumusi» n «OOwiass 1 HeopraHuueckass XUMHUS»
COCTABIISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUH W YMEHHUH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3Y4YEHHs IpeaMeTra. OTa CUCTEMA 3HAHMM IIOJMy4aeT ONPEINENIEHHOE TEOPETUYECKOE IOIOJIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (pakTonornyeckoro marepuana. Tak,
Ha yri1yOJaEHHOM YpOBHE M3Yy4eHHUs Ipeamera obecreueHa BO3MOXHOCTb 3HAUUTENILHOTO YBEJIWYEHUs
00bEéMa 3HAHUH O XMMHUYECKHX DJIEMEHTaX M CBOMCTBAaX MX COCAMHEHUI HA OCHOBE PACIIMPEHUS H
yriyOJeHHus MpEeACTaBICHUH O CTPOEHUHM BEIIECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX
IIPOTEKAHUs peaKLUi, pacCMaTPUBAEMBbIX C TOUKHM 3PEHMSI XUMUYECKOM KUHETHUKU U TEPMOJUHAMUKHU.
N3yuenne nepuoauueckoro 3akoHa u Ilepnonndeckoil cuCTeMbl XUMUYECKHUX 3JIEMEHTOB 0a3upyercs
Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IMPEACTABICHUSAX O CTPOCHHUU aToMa. XHMMHYECKas CBA3b
OOBSICHAETCSI C TOUKHU 3PEHHUS SHEPreTHYECKMX W3MEHEHMH npu e€ oOpa3oBaHHMU M pa3pylIeHUH, a
TaKK€ C TOUKM 3pEHHUS MEXaHU3MOB €€ oOpa3oBaHMs. M3ydyeHue THUIOB pEaKIMH JOMOJHSETCS
¢dbopmMHpoBaHHEM NpeACTaBICHUNH 00 3JIEKTPOXMMUYECKHUX Ipolleccax M HIIEKTPOJIM3E paciljaBOB U
pacTBOPOB BEIIECTB. B Kypce OpraHM4ecKoil XUMHH MPU PACCMOTPEHUM PEAKIIMOHHOW CIOCOOHOCTH
COeIMHEHUH yzensercss oco0oe BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3P PeKTax, O B3aUMHOM BIUSHUH
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakiuil.

Ocoboe 3HaueHue UMeeT TO, UTO Ha COJIepKaHNE KypCOB XUMHHU YIITYOJEHHOTO YPOBHS U3YUEHUS
JUI KJ1acCOB ONPEEeNEHHOTO Mpoduis (TIaBHBIM 00pa30oM Ha MX CTPYKTYpPY U XapaKTep JOMOJIHEHUN K
ofb1eit cucteMe MPEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHHE CMEKHbIE NMpeaMeThl. Tak, Harmpumep, B
COJIep’KaHUU MpPeaMeTa Ul KJIaCCOB XUMUKO-(U3NYECKOro npoduiis 00JbIlIoe 3HaUeHHEe OyAyT UMETh
3JIEMEHTHI yueOHOro Marepuana no oomei xumuu. [Ipu u3yyeHuu npeaMeTa B JaHHOM CIIy4ae aKIeHT
Oyzer crenaH Ha OOLIHOCTh METO/OB MO3HAHUS, OOLIHOCTh 3aKOHOB M TEOPHUIl B XMMHUHM U B (PU3UKE:
aTOMHO-MOJIEKYJISIpHast TeopHsl (MOJEKYJsipHas TeopHs B (PHU3UKE), 3aKOHBI COXPAHEHHUs Macchl U
SHEPTrUH, 3aKOHBI TEPMOJINHAMUKH, AJIEKTPOJIN3A, IPEICTABIECHUS O CTPOCHUH BEIIECTB U APYTOE.

B TO Xe Bpems B coaep)KaHUHM MpeaMera JUIsl KJIacCOB XHUMMKO-OMOJIOTHYECKOTO MpOouils
OonpIUi  yACNBbHBIA Bec OyAeT WMeTh opraHudeckas XuMmus. B sTom ciydae mpemocTaBisieTcs
BO3MOYKHOCTh JJIsi Oosiee OOCTOSATENIBHOTO PACCMOTPEHHS] XMMHUYECKOM OpraHu3alMy KIETKH Kak
OMOJIOrMYECKON CHCTEMBI, B COCTaB KOTOPOHM BXOJAT, K NMPUMEPY, TaKU€ CTPYKTYpHbIE€ KOMIIOHEHTHI,
KaK JIMIUAbI, O€NKH, YTJIeBOJbl, HyKJIEMHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHHUS O cOCTaBe U
CBOMCTBAxX MpeJCTaBUTENIeN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIIY:KaT OCHOBOM /JIsl U3YUYEHUS
CYIIHOCTH IPOIIeccOB (POTOCUHTE3A, JBIXaHUS, TUIIEBAPEHHUS.

B nnane ¢opmupoBaHHs OCHOB HAay4YHOTO MHUPOBO33PEHHS, OCBOCHHS OOIEHAYyYHBIX METOJI0B
MIO3HAHUS U OMbITa MPAKTUYECKOTO0 NPUMEHEHUS HAy4YHbIX 3HAHMM M3ydeHUE Npeamera «XHMHs» Ha
yray0a€HHOM YPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C y4EOHBIMH MpEAMETaMHU, BXOJSIIUMU B



CoCTaB MPEIMETHBIX obnacteil «EcTecTBEeHHO-HAayUHbIE TPEeIMETh», «MaremaTtuka U uHpopMaTuKay u

«Pycckuil SI3bIK U TUTEpPATYpay.

[Tpu m3ydyeHun ydeOHOTO Mpeamera «XUMHS» Ha YIIIyOJEHHOM ypOBHE TaKKe, Kak Ha ypOBHE
OCHOBHOTO M cpemHero oOmiero oOpazoBaHus (Ha ©0a30BOM YypOBHE), 3ajadyeii INEpPBOCTEIICHHOU
3HaYMMOCTH SIBJsieTCs  (OPMHPOBAHHME OCHOB HAyKM XHMHHM Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, NPAKTUYECKON JEATENIbHOCTH YEJIOBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOMA
KynbTypbl. PemeHue 5Toil 3amaun Ha YriayON€HHOM YpOBHE HW3YYCHHsS IpEeAMeTa IMpEeAronaracT
pealin3alnio TaKuX HeNe, Kak:

e (dopMHUpOBaHHME TPEACTABICHUI: O MaTepUaJbHOM E€IMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
[M03HABAEMOCTHU SIBICHUN MPUPOIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAayK U e€ Beaylleu
poaH B 00ECIIEYEHUH YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM KOIOTUYECKOH,
SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, CO3/JAaHUM HOBBIX MaTEpUasoOB,
HOBBIX HMCTOYHHKOB OJHEPIHH, B OOCCIICYCHUHM PAlMOHAIBLHOTO TMPUPOJOINOIB30BAHMS, B
(GbOopMUPOBAaHMM MHPOBO33PEHHUST M OOIIEH KyJIbTypbl YeJIOBeKa, a TaKkKe OSKOJIOTHYeCKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIC;

® OCBOCHHE CHCTEMbI 3HAHM, JIEKAIIUX B OCHOBE XUMHUECKON COCTABJIAIONICH €CTeCTBEHHO-HAYYHON
KapTUHBl Mupa: (yHIAMEHTANbHBIX MOHATHH, 3aKOHOB M TEOPHH XHMHH, COBPEMEHHBIX
MIPEJICTAaBICHU O CTPOEHHMM BEILECTBA HAa PAa3HbIX YPOBHSIX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYIIPHOM, O TEPMOJMHAMUYECKMX M KHHETUYECKHUX 3aKOHOMEPHOCTAX MPOTEKAHUS
XUMUYECKUX PEAKIUH, O XMMHYECKOM PaBHOBECHUM, PACTBOPAX M JUCIIEPCHBIX CUCTEMAaX, 00 OOIIMX
HAyYHBIX IPUHIIAINIAX XUMUYECKOT'O TPOU3BO/JICTBA;

e (opmMupoBaHHE Yy OOYYaIOIIMXCS OCO3HAHHOTO ITOHMMaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUU /i1 OOBSCHEHUS KIIOUEBBIX HMJEH U MPOOJIeM COBPEMEHHOM XUMUH, IS
OOBSICHEHHS U MIPOTHO3UPOBAHUS SBICHUI, UMEIOIINX €CTeCTBEHHO-HAYUHYIO IPUPOAY; TPAMOTHOTO
pereHus mpoosieM, CBSI3aHHBIX C XUMHUEW, MPOTHO3MPOBAHHUS, aHAIM3a W OIEHKH C MO3UIUN
9KOJIOTHYECKON Oe30MacHOCTH TMOCIEACTBUN OBITOBOM W MPOM3BOACTBEHHOH JESATEIBHOCTH
YeJI0BEKa, CBA3aHHON C XUMHUYECKIM ITPOU3BOICTBOM, UCTIOIB30BAHNUEM U TIEPEPaOOTKOM BEIIECTB;

e yrioyOJeHHe MPEeACTaBICHUH O HAy4YHBIX METOJAaX IO3HAHMS, HEOOXOIMMBIX JUIsl TPUOOpPETEHHS
YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBACHEHUSI XUMUUYECKUX SIBJICHUI, UMEIOLTIUX MECTO B
MPUPO/JIE, B TPAKTUUECKOMN JAEATEIHHOCTH U MOBCETHEBHOM KU3HHU.

B mmane peanu3zanuu nepBOOYEpEAHBIX BOCHUTATENBHBIX M Pa3BUBAIONIMX (YHKIUH [EI0CTHOM
CUCTEMBI CpeiHero oluiero o0pa3oBaHusl NPy U3YYEHUHU NpeaMeTa « XUMHUs» Ha yriayOnEHHOM ypOBHE
0CO0YI0 aKTYaJIbHOCTh MPUOOPETAIOT TaKKe LENH U 33J]a4l, KaK:

e BOCHUTaHHE YOSKIEHHOCTU B MO3HABAEMOCTH SIBIIEHUN MTPUPOJIbI, YBAXKEHHS K IIPOLIECCY TBOPUYECTBA
B 00JIACTH TEOPETHUYECKUX W MPUKIIAIHBIX UCCIIEIOBAHUM B XUMHH, (HOPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHEC MOTHBAIIMM K OOYYEHHI0O U TIO3HAHHWIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTaHHUIO HA OCHOBE YCBOEHHUS 00II€UYETIOBEUECKUX [IEHHOCTEH;

e pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYadbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyuatomuxcsi, (OpPMHUPOBAHHE Y HHUX CO3HATEIHHOTO OTHOIICHHS K CaMOoOOpa3oBaHUIO W
HENpPEpPhIBHOMY 00pa30BaHUIO KAaK YCIOBUIO YCIEHUIHOW Npo(ecCHOHATBbHOM U OOIIECTBEHHOM
JesITeTbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTHU B 3I0pOBOM 00pase
KU3HH;

e (opmupoBaHUE yMEHUIl U HABBIKOB PAa3yMHOTrO MPHPOAOMNOIB30BAHHUS, Pa3BUTHE IKOJIOTHUECKOM
KYJIbTYpPBI, MPUOOPETEHHE OMBITA OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM IeATEIHHOCTH.

OO1iee 4KcaO YacoB, MPEITyCMOTPEHHBIX ISl U3Y4YEHHs] XMMUU Ha YriyOJE€HHOM YpPOBHE CpPEIHETO
obmiero oopazoBanusi, coctanisier 204 yacos: B 10 kimacce — 102 gaca (3 yaca B Hezmenio), B 11 kimacce
— 102 gaca (3 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[IpenMer u 3HAYCHWE OPraHWMYECKOH XUMHUH, MPEICTABICHHE O MHOTO0Opa3WH OPraHMYECKHUX
COETUHEHUH.

DNEKTPOHHOE CTPOCHHE aToMa yriiepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHHS. BajeHTHbIE
BO3MOKHOCTM aroMa yriepona. XUMHUYECKas CBA3b B OpPraHUYECKHUX COCAMHEHUsX. Tumbl
ruOpuau3alid aTOMHBIX opOuTaneil yriaepona. MexaHu3mbl 00pa3oBaHHMS KOBAJICHTHOW CBSI3U
(OOMEHHBI U JTOHOPHO-AaKUENTOPHBIN). THIBI MepeKpblBaHUS ATOMHBIX OpOUTaliel, G- U T-CBS3U.
OnuuapHasi, 1BOiHAas W TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJIAaX OPraHHMYECKUX
BenlecTB. [loHsTHE O CBOOOAHOM pajuKaie, Hykieohuie u MEeKTpodue.

Teopus crpoenus opraHndeckux coequHeHuil A.M. bytinepoBa u cOBpeMEHHBIE ITPEICTABICHUS O
CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUM CTPOEHUS OPraHMYECKUX COeAUHEHUU. MojekyispHble U
CTpYKTypHBIC (opMyIibl. CTpyKTYpHBIE (OPMYJIBI PA3IMYHBIX BHJIOB: pa3BEPHYyTas, COKpamiéHHas,
ckenetHas. M3omepus. Buasl uzoMepun: CTpyKTypHasi, IPOCTPaHCTBEHHAs. DIEKTPOHHBIE () (PEeKThl B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBINA 1 ME30MEpPHBIN d(PEKThI).

[IpencraBienne o KiaccUpUKAMU OpraHuyeckux BemecTB. lloHaTtne o QyHKIMOHANTBHON
rpynme. ['omonorusa. [omonoruueckue psnpl. Cucremarnueckass HOMEHKIATypa OPraHUYECKUX
coenunennit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX TIPEICTaBUTEIICH.

OcobenHocT M Kiaccu(UKaMs OpraHUYeCKHX peakinuid. OKUCIUTETHhHO-BOCCTAHOBHUTEIHHBIC
peakl B OpraHUu4eCKON XUMHH.

OKCIEPUMEHTAIBHBIE METOAbl HW3Y4YEHHUS BEHIECTB W MX TMPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3laMi OpPraHWYECKUX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, OIMBITHI IO MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB NMPH HarpeBaHuu (IUIaBJICHHUE, OOYIIIMBAaHWE W TOPCHHE), KOHCTPYHPOBAHHE
MOJeJIeld MOJIEKYJI OPraHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxanel. ['omonmorudeckuil psij amkaHoB, oOmas ¢opmyna, HOMEHKIaTypa W H30MeEpus.
DONEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIkaHOB, SP -rHOpHUIM3AIUsl aTOMHBIX
opbutaneit yrnepoaa, 6-cBs3b. Ousznueckue CBOMCTBA aJTKaHOB.

XUMHYECKHE CBOWCTBA aJKAaHOB: PEAKIMU 3aMEIICHUs, HM30MEPHU3alNH, JCTUIPUPOBAHMUS,
LUMKJIW3aUU, HPOJIN3a, KPeKUHra, ropenus. I[IpencraBieHne o MexaHW3Me peakiuil paguKalibHOIO
3aMEIICHHS.

Haxoxnaenue B mpupoae. CriocoObl MoMydyeHus: U MpUMEHEHHE aTKaHOB.

Huxnoankansl. OOmas ¢dopmyna, HOMEHKIaTypa u wu3zomepus. OCOOCHHOCTH CTPOCHUS H
XUMHUYECKUX CBOMCTB MajbIX (I[MKJIOMPOIAH, UKIO0yTaH) U OOBIYHBIX (IIMKJIOMEHTaH, ITUKIOTeKCaH)
nuKiIoaaKkanoB. CrocoObl MOYyYeHHUsT U TPUMEHEHNE ITUKIIOATKAHOB.

Anxensl. ['oMonorudeckuii psa ankeHoB, oOmias (opMmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aKEHOB, sz-FI/I6pI/II[I/IBaHI/I$I aTOMHBIX OpOUTANEeH yriepona, G-
u m-cBsi3u. CTpyKTypHast U reomeTpudeckas (Iiuc-TpaHc-) uzomepus. Ousndeckre cBOWCTBA aTKEHOB.
XWUMUYECKUE CBOMCTBA: PEAKIMU MPUCOCTUHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHUE MPU JTBOMHOW CBA3H,
nonuMmepusanuu U okucinenus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakilMy Ha JABOMHYIO CBS3b.
CriocoObl TTOTy4eHHS ¥ IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONPsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
OC0OEHHOCTH AJIEKTPOHHOTO CTPOCHUS W XMMHYECKHUX CBOWCTB CONMPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoeauHenue. llomumepusanus conpskEHHBIX JueHOB. CrocoObl TONMy4YeHHs W TpPUMEHEHUE
ATKaTUEHOB.

Anxunbl. ['OoMonoOrMYeckwii psii amkuHOB, oOmas Qopmyna, HOMEHKIATypa U H30MEpHS.
DONEeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOEHHWE MOJICKYJT aJKMHOB, SP-THOPUIM3alMsl aTOMHBIX



opoutaneii yrmepona. Dusnueckue CBONCTBA alKMHOB. XWUMHUYECKHE CBOHCTBA: pPEAKIHH
MIPUCOECIUHEHMS, OUMEPU3alMd U TPUMEPU3ALMM, OKUCIeHUs. KuciaoTHele CBOWCTBA aJKHUHOB,
MMEIOIINX KOHLIEBYIO TpOWHYIO CBsi3b. KauyecTBeHHBIE peakuuu Ha TpPOHHYIO CBs3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApoMaTudeckue YrieBoAopoasl (apeHbl). l'omonormdeckuii psg apeHoB, obOmas ¢opmyna,
HOMEHKJIaTypa W H30MepHs. ODIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH307a.
@dusnuecKkue CBOMCTBA apEHOB. XMMHUYECKHE CBOHCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHUS
B OCH30JIbHOM KOJIbLIE M YIJIEBOJOPOJIHOM pajuKalle, peakuu MPUCOCTUHEHHS, OKUCIEHNE TOMOJIOTOB
oensona. [IpencraBnenue 00 OPUEHTUPYIOIIEM JCWCTBUM 3aMECTUTENCH B OCH30JbHOM KOJBIE Ha
pUMepe aTKUIBHBIX PAJAUKAIOB, KapOOKCUIbHON, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rajoreHoB. OcOOEHHOCTHM XUMHUYECKHMX CBOWCTB cTupoia. [lomumepuszamust cruposa. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE apOMATUYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonyrasie HedTsHbIe ra3pl. Hedts 1 €€ nponcxoxaenue. KameHHbIH yrois u
MPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTku He(TH: TMEeperoHka, KPEKWHT (TePMUYECKHM,
KaTaIUTHYECKUi), pudopMunr, nuponus. I[Ipogyktel mnepepa®oTku HedTH, HX NPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B OBITY.

I'enernueckas cBA3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DIEKTPOHHOE CTPOEHHE TaJOr€HIPOU3BOAHBIX YII€BOAOPOAOB. Peakunu 3amenieHusi rajioreHa
Ha THAPOKCOrPYIIY, HUTPOIPYyNIy, HUAHOTPYIIy, aMUHOTpymniy. J(elicTBUe Ha rajoreHnpou3BOIHbIE
BOJHOTO U CIIUPTOBOrO pacTBopa WENoUM. B3anmonelicTBre qurajloreHaIKaHOB C MarHueéM M LIUHKOM.
[lonsiTvE 0  METANIOOPraHUYECKUX  COEAMHEHMsIX.  Vcrosnb3oBaHME — TajJOT€HIPOU3BOIHBIX
yIJIEBOJIOPOIOB B OBITY, TEXHUKE U MIPH CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCcIepUMEHTAIbHBIE METOJbI M3YYEHHUsl BEMIECTB M MX MPEBpAIICHUI: M3ydeHHE (HU3MIECKUX
CBOMCTB YIJIEBOJAOPOIOB (PacTBOPHUMOCTh), KA4E€CTBEHHBIX pPEaKIUil YIrIEeBOAOPOJIOB PpPa3IUYHbBIX
kjaccoB (oOecuBeunBaHue OpOMHON MM HMOAHOW BOJABI, pacTBOopa I€pMaHIraHara Kajiwus,
B3aUMOJICHCTBHME AalleTWJIEHA C AaMMHAuyHbIM pPacTBOpoM okcuaa cepedpa(l)), KkadecTBeHHOE
oOHapyXKeHHE YTIIepo/ia U BOJIOPOJa B OPraHMUECKUX BEIIECTBAX, MOJYYCHHUE STHIICHA U U3YYEHHUE €T0
CBOMCTB, O3HaKoMIIeHHE ¢ KoJuleKiusaMu «HepTe» u «Yromp», ¢ obpasliamMu miiacTMacc, KaydykoB U
PE3UHBI, MOJIETTUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB U raJlOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepaxamme oprannyeckne CoeiNHEHUsI.

[IpenenbHble ogHOaTOMHBbIE cUpPThl. CTpoeHue MoJieKysl (Ha MpUMEpe METAHOJIa U 3TaHOJIA).
I'omonoruueckuit psan, obmas ¢opmyna, U30MepHs, HOMEHKIATypa U kinaccudukanus. dPuzndyeckue
CBOMCTBA MpeAENbHbIX OJHOATOMHBIX CIHUPTOB. BogoponHble CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XHWMHYECKHNE CBOMCTBA: pEaKUUM 3aMEUICHMs], JErMJpaTallid, OKHCIEHUS, B3aUMOJAEUCTBHE C
OpraHMYECKMMHU M HEOpraHMYeCKMMM KHucioTamu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIUPTBHI.
JlelicTBUe STaHONAa W METaHOJa Ha OpraHu3M denoBeka. CrocoObl MONyuyeHHsT U MPUMEHEHHE
OJIHOATOMHBIX CIUPTOB.

IIpoctbie 3¢upbl, HOMeHKIaTypa M u3oMepusi. OCOOEHHOCTH (U3MYECKUX M XMMHUYECKHUX
CBOMCTB.

MHoOroaroMHele CIIMPTHI — 3TUJICHIIUKONIb U IMuepuH. Pu3nueckne U XUMUYECKUE CBOMCTBA:
peakuuy 3aMelleHUs, B3aUMOJEWCTBUE C OPraHMYeCKUMH U HEOPraHWYECKUMHU KHCIOTaMU,
KAauecTBEHHasl pEakIMs Ha MHOroaroMHble chnupThl. IIpencraBieHne O MexaHU3ME peakuil
HyKJIeopuIbHOTO 3amenienus. JleiicTBue Ha opraHu3Mm uenoBeka. CrocoObl TOMYYeHHS U PUMEHECHHE
MHOT0OaTOMHBIX CIIMPTOB.

®enon. CTpoeHWE MOJEKYNbl, B3aMMHOE BIWSHHE THAPOKCOTPYIIBI M OEH30JBHOTO spa.
dusnueckue cBoiictBa penona. OcoOEHHOCTH XUMHUYECKUX CBOMCTB (heHomna. KauecTBeHHBIE peakinu
Ha  ¢enon. Tokcuunocte  QeHoma. CmocoObl  TOMydeHHST W TpuUMeHeHue  (eHona.
denonpopManbaeTUAHAS CMOJIA.

KapOoHusbHble COEAMHEHUS — albJETHAbl U KETOHBI. DJEKTPOHHOE CTPOEHHE KapOOHMIbHON
rpymisl. ['oMooruueckre psijibl allbJeTUA0B U KETOHOB, 00mIast popmyia, U30Mepus 1 HOMEHKJIaTypa.
@u3NYECKNe CBOMCTBA ANIbJIETHU/IOB U KETOHOB. XMMHUUYECKHE CBOMCTBA aJIbJAETHI0B U KETOHOB: PEaKIUU



npucoenuHeHus. OKUCIEHUE albJIeTU/I0B, KAUeCTBEHHBIE peakIMK Ha aybJeruabl. CriocoObl NOTy4YeHUs
Y IPUMEHEHNE aIbJETUIOB U KETOHOB.

OMHOOCHOBHBIE TpeneNibHble KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTHM CTPOEHHUS MOJEKYJ
KapOOHOBBIX KUCIOT. V30Mepust 1 HOMeHKIaTypa. Puznyeckrue CBOWCTBAa OJJHOOCHOBHBIX MPEAETbHBIX
KapOOHOBBIX KHCJIOT. BogoponHbIe CBSI3M MEXKIY MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE
CBOMCTBA: KHCJIOTHBIE CBOWCTBA, peakius STepU(PHUKAIUHN, PEAKIMU C YYaCTHEM YIIIEBOAOPOIHOTO
panukana. OCOOCHHOCTH CBOWCTB MYpPaBbHHOH KHCIOTHI. [loHATHE O NPOM3BOIHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3¢upax. MnHorooOpazue KapOOHOBBIX KHUCIOT. OcCOOEHHOCTH CBOMCTB
HETpeAeTIbHBIX U aPOMAaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BBICHIMX KapOOHOBBIX KHCIOT: CT€ApUHOBAs, MajJbMUTHHOBAsA, OJICMHOBA,
JIUHONE8ASL, TUHONEeH08as KUCTIOTHI. CIIOCOOBI MOTyueH s U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxwubie »¢upsl. ['omonornueckuit psang, obmas ¢opmyna, H30MEpUs M HOMEHKIATYpA.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHOM Cpee.

Kupsi. Ctpoenue, GU3nvecKne 1 XMMUIECKHE CBOMCTBA KUPOB: THAPOJIU3 B KUCIION H IIETOYHON
cpene. OcoOEHHOCTH CBOWMCTB JKUPOB, COJACPKAIINX OCTATKH HETPENeNbHbIX KUPHBIX KUCIOT. JKupbl B
MIPUPO/IE.

MBpBLT4 KaK COJIM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

O6mas xapakrepuctuka yriaeBooB. Kiaccudukanus yriaeBo1oB (MOHO-, AW- U MOJHCAXAPUIBI).
Mounocaxapuapl: TJII0K03a, (pyKTO3a, rajakrosa, pudosa, aezokcupubosza. dusznyeckue CBOMCTBA U
HaxoxJeHue B mnpupoae. PoTocuHTEe3. XHUMHUECKHE CBOMICTBA IUIFOKO3bl: PEAKIMU C Yy4acTHUEM
CHHUPTOBBIX U aJIbJECTUIHON IPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [IpuMenenune rirokos3pl, eé
3HAQUEHHE B IKU3HEIEATEIbHOCTH oOpraHu3ma. Jlucaxapuupl: caxapo3a, MajabTO3a M JIAKTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIMBAIOIIME Aucaxapuibl. I'uaponus aucaxapunos. HaxoxaeHnue B
npupoje u npumeHenue. [lonucaxapuapl: Kpaxmall, IITMKOT€H U 1eJuTr0103a. CTPOCHHE MAaKpOMOJIEKYJ
Kpaxmajla, TJIMKOI€Ha M LeJUT0103bl. PU3ndecKkre CBOMCTBA KpaxMaia M LEJUII0JI03bl. XUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KaUeCTBEHHAs! Peaklus ¢ MOAOM. XUMHUYECKUE CBOWCTBA IIEJUTIOJIO3bI:
THIPONIN3, TONydeHue S(GUpoB meunoio3bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKcriepuMEHTAJIbHbIE METO/Abl HM3YYEHHUs BELIECTB M MX IMpeBpallleHud: pacTBOPUMOCTh
pPa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJEHUCTBUE ITAHOJA C HATPUEM, OKUCIEHUE ATHIOBOIO CIHMPTA B
aJbJIern]l Ha pacKaJ€HHOW MEAHOW IPOBOJIOKE, OKHCIIEHHWE 3TUJIOBOIO CHUPTAa AUXPOMATOM KalUs
(BOBMOXKHO  HCIIOJNB30BAaHHE BHACOMATEPUANOB), KAaYeCTBEHHBIE pEaKIUUd Ha albaeruisl (c
ruapokcuaoM auammuHcepeOpa(l) m rugpoxkcugom menu(ll)), peakuus riaunepuHa ¢ THAPOKCHIOM
meau(ll), xummdeckne cBONWCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aMMOJIEHCTBHE PACTBOPA TITFOKO3HI C
runpokcuaom menu(ll), B3aumoneiicTBue Kkpaxmana ¢ MOJIOM, PEIIEHNE IKCIEPUMEHTAIbHbBIX 3a/1a4 110
teMaM «CrupTsl U (heHoubly, «KapOoHoBbIe KHCTOTHI. CIOXKHBIE YPUPBI».

A3oTcoaep:kalye OpraHnyecKkre coeiMHeHusl.

AMUHBI — OpraHHYecKHe MPOU3BOJHBIE aMMuaka. Krnaccudukanus aMuHOB: anudaruyeckue U
apoMaTHyYecKue; TMepBUYHBbIE, BTOpPUYHBIE M TpeTuuyHble. CTpoeHHe MOJeKys, obmas ¢opmyna,
M30MepHsi, HOMEHKJIAaTypa U (QU3NYecKue CBOMCTBA. XMMHUYECKOE CBOMCTBA aln(aTHYECKUX aMUHOB:
OCHOBHBIE€ CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJICHCTBHE NMEPBUYHBIX AMHUHOB C A30THCTON KHCJIOTOM.
Conm aKuIaMMOHHSL.

AHWINH — TpeJCTaBUTENIb aMHHOB apomartuueckoro psga. CrpoeHue aHuianHa. B3anmHoe
BIUSHUE TPYNI aTrOMOB B MoJekylne aHwinHa. OCOOCHHOCTH XHMHUYECKUX CBOWCTB aHHIIWHA.
KauectBennsle peakuuu Ha aHuiauH. CrocoObl MONMY4YeHHUS M NPUMEHEHHE aau(aTHUYeCKUX aMUHOB.
[TonyueHnue aHuIMHA U3 HUTPOOEH30MIA.

AmuHokucnoThl. HoMenknatypa u uzomepus. OTAenbHbIE MPEICTABUTENN O-AMHUHOKHCIIOT:
[JIMLWH, ajnaHuH. Du3nyeckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBOMCTBA aAMHUHOKHCIOT Kak
aM(pOTEepHBIX OPraHUYECKUX COCAMHEHHM, peaKkus MOJUKOHACHCallul, 00pa30BaHKe MENTUIHON CBA3H.
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U THAPOJIN3 MENTHIOB.



benku kak mpupomgHbie monuMmepbl. [lepBuyHasi, BTOpUYHAs M TPETHUYHAs CTPYKTypa OEIKOB.
XuMuYecKkue cBOMCTBa OENKOB: THAPOJIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKcIepUMEHTaIbHbIE METOJbI M3YYEHHUS BEIIECTB M WX MPEBpAIlCHH: pacTBOpeHHE OENKOB B
BoZie, JeHarypauus O€JKOB TMpU HArpeBaHUU, LIBETHbIE peakluUu Ha OelKHU, pelIeHue
SKCHEPUMEHTANBHBIX 3aJad 10 TeMaM «A30TCOAEp)Kalllue OpraHWYeCKHe COEAWHEHHS» U
«Pacro3HaBaHre OpraHMueCcKUX COCIUHEHUID.

BbicokoMosieKyIsIPHbIE COeIMHEHMA.

OcHOBHbIE TIOHATHUS XUMHH BBICOKOMOJIEKYJSPHBIX COCIMHEHMN: MOHOMEp, TIOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNHU, CPEIHss MOJEKysipHas Macca. OCHOBHBIE METO[bI
CUHTE3a BBICOKOMOJIEKYJIAPHBIX COSTUHEHHUI — MOJMMEPU3alUs U MOJTUKOHICHCAIHSI.

[MonmumepHble Marepuansl. [lmacTMaccsl (MOJNMATHIICH, MTOJUIPOINWICH, TOJIUBUHUIXJIOPU,
MOJIUCTUPOJI, TOJUMETHIMETaKPUIAT, MOJMKApOOHATHI, MNOJMATWICHTepedTanaT). YTHIW3auusi U
nepepadoTKa MIACTHKA.

DnacToMepbl: HATypajdbHBIA KayuyyK, CHHTETHUYECKHe KaydyKu (OyTaJueHOBBIN, XJIOPONPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanpHble (XJIONOK, IIEPCTh, IIENK), HMCKYCCTBEHHBIE (BHCKO3a, AalleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KaIPOH U JIABCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHus (TedyioH, KeBlap, SJIEKTPOIPOBOASIINE TOIUMEPHI,
OuopaznaraeMple OJIUMEPHI).

DKClepUMEHTANIbHBIE METOJIbl W3Y4YeHHsI BEUIECTB M UX IMPEBPALICHUI: O3HAKOMJICHHE C
oOpasmaMM  TPUPOAHBIX M  HMCKYCCTBEHHBIX  BOJIOKOH, IIJacTMAacc, KaydyKoB, pELICHHE
AKCIIEPUMEHTATIBHBIX 33a4 10 TeMe «Pacrmo3naBaHue TIaCTMACC U BOJIOKOH».

Pacuérnsbie 3anaun.

Haxoxnaenue MonekymasipHON (OpMylbl OPraHUYecKOro COEAMHEHHS [0 MAacCCOBBIM JOJSIM
JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXICHHE MOJIEKYISIPHOH (HOpMYIBl OPraHHMYECKOTO
coequHEHUs 1Mo macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY)
MIPOAYKTOB PEaKIUH W/WIIN UCXOAHBIX BEUIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYITBI OPraHHYECKOTO
BEIIECTBA Ha OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB MOJyYEHUSs, ONMPENEIeHUEe A0 BbIXOa
MIPOAYKTA PEAKIH OT TEOPETUICCKHA BO3MOKHOTO.

MexIpeIMeTHbIE CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBsi3ed MNpH M3YYeHUM opraHudyeckoil xumuum B 10 kiacce
OCYILECTBISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIUMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUM,
MPUHATHIX B OTJIEJBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOTO IIUKIIA.

OOmre ecTecTBEHHO-HAy4HbIE IMOHSTHA: SIBJICHHWE, HAy4HBIH (hakT, TMIIOTE3a, TEOpHUs, 3aKOH,
aHaJn3, CUHTE3, KiIaccu(uKanusi, HaOI0IeHHEe, H3MEPEHHE, IKCTIEPUMEHT, MO/IEIb, MOJISIIMPOBAaHHE.

®dusnka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYJa, YHEPreTHUYEeCKUH YpOBEHB,
BEIIECTBO, TeN0, OOBEM, arperaTHoe COCTOSHUE BEMIECTBa, (U3MUYECKHE BEIHMYUHBI, €IUHHIIBI
U3MEpPEHus, CKOPOCTb, SHEPTUS, Macca.

buonorusi: kierka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBINA U reTepoTpOPHBIN THI NMUTaHUS, OpokeHue, GOTOCUHTE3, AbIXaHUe, OeNKH, YTIeBOJHI,
KHUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIHBO.

TexHONOTHS: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAJIHHOTO TIMTAaHUS, MOIOIINE CPE/CTBa,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHH.
AtoMm. CocTaB aTOMHBIX siiep. XUMHUYeCKUi sneMmeHT. M3orombl. CTpoeHuE 3IEeKTPOHHBIX
000J109€K aTOMOB, KBAaHTOBBIC UWCJIA. DHEPIEeTHYECKHE YPOBHU WU TOMYPOBHH. ATOMHBIE OpPOUTAIIH.



Knaccugukaius XUMUYECKUX 3JIeMEHTOB (S-, P-, d-, f-aimemenTsi). PacmpesneneHue 3JIEKTPOHOB IO
aTOMHBIM OpOMTaNsAM. DIJIEKTPOHHbIE KOH(QUTYpallMM aTOMOB JJIEMEHTOB MEPBOr0O—YETBEPTOTO
NEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHM, 3JEKTPOHHBIE KOH(UIYpallii HOHOB.
DIEeKTpOOTPULIATEIbHOCTD.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHToB [[.M. Menneneesa.
CBs3p nepuoanyeckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XUMHYECKHMX JJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB IO IPYyMIaM U MepuojaM. 3HaueHue NMepruoIu4eckoro
3akoHa /[.1. Menneneena.

XuMHueckasi CBs3b. BuHIbl XUMHYECKON CBSI3U: KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBSA3U: OOMEHHBIN U JJOHOPHO-aKLUENTOPHBIA. DHEPTHs U AJTUHA
cBaA3U. lloyApHOCTH, HANpPAaBIEHHOCTh M HACBIIIAEMOCTh KOBAJEHTHON CBs3u. KpaTHble CBs3M.
Bonoponnas cBa3p. MexXMOIEKYIIIpPHBIE B3aUMOICHCTBHUS.

BasieHTHOCTB U BaJIeHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
reOMETPUUYECKUM CTPOEHUEM (HA IIPUMEPE COEAMHEHUN 2JIEMEHTOB BTOPOIO IEPUOAA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeAuHeHusix.  CocTaB  KOMIUIEKCHOTO  HMOHa:
KOMIUIEKCOOOpa3oBaTenb,  JIUTaH[bl. 3HAu€HUE  KOMIUIEKCHbIX  coeauHeHud. Ilonsitue o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJEKYISAPHOrO M HEMOJIEKYJIIPHOTO CTPOCHHs. THIIBI KPUCTANIMYECKHUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsTue o aucnepcHblx cuctemax. McruHHble pacTBopbl. IlpencraBieHue O KOJJIOWIHBIX
pactBopax. CriocoObl BhIpaXKEHHSI KOHIIEHTPAIIMM PACTBOPOB: MAaccoBasi JIOJIS BEIECTBA B pPacTBOpE,
MoJIIpHas ~ KOHUEeHTpauus. HacelllleHHble UM HEHACBHIIEHHBIE  PAacTBOPbHI, PAaCTBOPUMOCTD.
Kpucrannoruaparst.

Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYEeCKMX BEIIeCTB. T[puBUANbHBIE Ha3BaHUS
OTJIETIbHBIX NPEACTaBUTENECH HEOPIraHMUYECKUX BEIIECTB.

Knaccudpukanys XUMHYECKUX pEaKIUil B HEOPraHWYECKOM M OPraHM4ecKOW XUMHH. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUs U MPEBPALECHUS SHEPTUU NIPYU XUMHUUECKUX PEAKIUSX.
TeruoBbie 3¢ HeKTH XMMUUECKUX peakluid. TepMoXuMudeckue ypaBHEHHUSL.

CKOpOCTh XMMMYECKON peakluu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (aKTOpoB. ['oMOreHHbIE M
reTeporeHHsle peakuuu. Katanns u kataau3aTopsl.

OOpatuMble U HeoOpaTHMble peaklMH. XUMHUYeckoe paBHOBecHe. KoOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. PAaKTOPBI, BIUAIONIME HA MOJ0KEHHE XUMUYECKOTO PABHOBECUS: TEMIIEpaTypa, AABICHUE
1 KOHIICHTPALMH BEILECTB, yyacTByOmuX B peakuuu. [Ipunnun Jle [larense.

OnexTponutnueckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. CTeneHb IUCCOLMALINU.
Cpena BOIHBIX pPACTBOPOB: KHCIIOTHAas, HEHTpanbHas, MieiouHas. Bomopoansiii mokasatens (pH)
pactBopa. ['maponus coneit. Peakiiun noHHOTr0 oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  Crenenb  okucieHus.  Oxkuciaurens U
BOCCTAHOBUTENb. [Ipomeccel OKMCIEHUS M BOCCTAHOBJIEHUWSA. BaxHeHmMe OKHCIHTENU W
BOCCTAHOBUTENIN. MeTO/1 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.

DKcrepuMEeHTaIbHbIE METOJIbl U3YUEHHUs BEIIECTB M UX MPEBPALICHUI: pa3iokeHHe NepoKcuaa
BOZOPOJAa B MPHUCYTCTBUHU KAaTaIU3aTOpPa, MOJEIM KPUCTAJUIMYECKUX PEHIETOK, NMPOBENECHUE PEAKIUI
MOHHOTO OOMEHa, OIpeAesieHHe CpeIbl PACTBOPOB C IMOMOUIbI0 HHJIMKATOPOB, W3YYEHHE BIIHMSHUS
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUHU U MOJIOKEHUE XUMUUECKOTO PAaBHOBECHSL.

Heopranuueckasi xummus.

[Tonoxenue HemetawioB B llepuoandeckoi cucreme xumuueckux 3nemeHToB [[.1. Menneneesa
U OCOOEHHOCTH CTpPOEHUs MX aToMoB. Pu3MyecKHue CBOWCTBA HEMETAJUIOB. AJIOTPONHS HEMETAIIJIOB
(Ha mpuMepe KUciIoposa, cepsl, hocdopa u yriaeposa).

Bogopon. Ilomydyenue, ¢usznyueckue M XHMHUYECKHE CBOWCTBA: pPEAKIUH C METaUIaMU U
HEMeTaJlJlaMH, BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ Mapuabl. TOIINBHBIE 2JIEMEHTHI.



I"anorensl. Haxoxnenue B mpupoe, crocoObl MoMydeHusi, GU3N4YecKue 1 XMMUYEeCKUEe CBOMCTRA.
l"anorenoBoiopoapl. BakHeimue KUCIOPOACOAEpKAIIe COSAMHEHUs TrajoreHoB. JlabopaTopHbie
MPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS TaJIOTeHOB. [[puMeHeHne raloreHoB U MX COSAMHEHUI.

Kucnopon, o3oH. JlaGopaTopHble U INPOMBIIUIEHHBIE CHOCOOBI IOJIYYEHHUS KHUCIOPOAA.
du3nyecKue U XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCI0pOoia U 030HA. OKCUABI U IIEPOKCUIBI.

Cepa. HaxoxnaeHnue B mpupoje, crnocoObl MoiydeHus, (pu3nyeckue M XUMHUYECKHE CBOMCTBA.
Cepoognopon, cynsdhuasl. Oxcun cepoi(1V), okcun cepoi(V1). CepHucrast u cepHas KUCIOTHI ¥ KX COJIH.
Oco0eHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHne cepbl U €€ COeTMHECHUIA.

Azot. HaxoxxaeHue B MpHpoJe, CIOCOOBbI MONY4YEHHUs, (pU3MUEeCKUe M XUMHUYECKUE CBOMCTBA.
Ammuak, HUTpuAbL. Okcuabl a30Ta. A30THCTast U a30THAs KUCIOTHI U MX cosid. OcOOEHHOCTH CBOMCTB
a30THOM KUCIOTHL. [IpuMeHeHne a30Ta U ero COeqMHEHN. A30THBIE Y1OOpeHHUS.

®ocdop. Haxoxnenue B npupoze, cocoObl MOaydeHUs, (PU3NYECKHEe U XMMUYECKHE CBOMCTBA.
®ochunst u pochun. Oxcuasl pochopa, hocdopras kucnora u e€ conu. [Ipumenenue pochopa u ero
coenunenuii. ochopHbie ynoOpeHus.

VYraepon, HaxXOXAEHUE B MPHPOJE. AJUIOTPOINHbIe MoAuduKanuu. Ou3nyeckue U XMMUYECKHUE
CBOMCTBa MPOCTHIX BelIeCTB, 0oOpa3oBaHHbIX yriepoaoM. Oxcun yriaepoma(ll), oxcun yriepoma(lV),
yroJibHasi KUCI0Ta U €€ colii. AKTUBUPOBAHHBIN yroib, aacopOuus. dynnepensl, rpadeH, yriaepoaHble
HaHOTpyOKkHU. IIpuMeHeHne NpocThIX BelecTB, 00pa30BaHHBIX YIJIEPOJOM, U €r0 COSMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, Crioco0sl morydeHusi, Gu3n4ecKue U XUMHUYECKUE CBOMCTBA.
Oxcun kpemuusa(lV), kpemHueBas KuciaoTa, CHIMKAThl. IlpuMeHeHHe KpEeMHHUS M €ro COeIMHEHHH.
CrekJ10, €ro nojiy4eHue, BUJbl CTEKJIA.

[Tonoxenue wmeramnoB B Ilepuoanyeckoil cucteMe XHUMHUYECKUX 3JIeMEHTOB. OcoOeHHOCTH
CTPOCHUSI 3JEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmmue (u3nyeckre CBOWCTBA METAJIJIOB.
ITpumeHeHue MetamioB B ObITY U TexHHKe. CIIJIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUN psAll HanpsokeHui MertamwioB. OOmue crnocoObl TMOJYYEHHS METaJJIOB:
TMUIPOMETAIUIYprus,, NUPOMETAIUIYPIUs, dJeKTpoMeTanyprus. lloHATne o0 KOppo3uum MeETajlloB.
CriocoOpl 3a1UThl OT KOPPO3HUH.

OOmas xapakrepuctuka MmetawioB |A-rpynnel  [lepuonndeckoil cucTeMBl  XMMHUYECKHX
anemeHToB. Hatpuil u kanuii: nonyyenue, puanyeckue 1 XMMUUYECKHUE CBOMCTBA, TPUMEHEHHE MTPOCTHIX
BELIECTB U UX COEANHECHUN.

Oobmas xapakrepuctuka wmetauioB I|IA-rpynner  Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
3JIeMEHTOB. MarHuil M kanblUuii: mosyyeHue, (pusnyeckue M XHMHYECKHE CBOMCTBA, NMpPHUMEHEHHE
MIPOCTBIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHHUS.

ANIOMMHUI: TIOTy4YeHue, GU3NUecKue 1 XUMHUYECKUe CBOMCTBA, TPUMEHEHHE ITPOCTOr0 BEIIeCTBA
U ero coequHeHui. AMQoTepHble CBOWCTBAa OKCUAA U TMAPOKCHAA ATIOMUHUS, THIPOKCOKOMILIEKCHI
AIIFOMHUHMUS.

OOmiast xapakTepucTuka MetamioB 1nodoounsix noarpynn (b-rpynm) Ilepuonnueckoil cuctembl
XUMHUYECKHX DJIEMEHTOB.

dusnyeckue M XUMHUYECKHE CBOWCTBA XpomMa M €ro coeAuHeHHd. OKCHIbl U THAPOKCHIbBI
xpoma(ll), xpoma(lll) u xpoma(VI1). XpoMaTsl U AUXpOMAThI, UX OKHCIHUTENbHbBIE cBOMCTBA. [lomyueHue
U IPUMEHEHHUE Xpoma.

du3nyeckue U XMMHYECKHE CBOMCTBA MapraHlla M €ro COeAMHEHMH. BaxHeine coequHeHUs
mapranua(ll), wmapranna(lV), wmapranna(Vl) wu wmapranna(VIl). Ilepmanranar kamus, ero
OKHCJINTENbHBIE CBOWCTBA.

dusnyuecKkue 1 XMMHAYECKHE CBOWCTBA JKeJe3a U ero coeAnHeHud. OKCHIbl, TUAPOKCHUIBI U COJH
xene3a(ll) u sxxeneza(lll). [Tonyduenue u mpuMeHeHue xeje3a U ero CIIIaBOB.

du3nyecKue 1 XMMUYECKHE CBOMCTBA MEIN U €€ coequHeHnid. [lonyyenue u npuMeHeHne Meau u
€€ COCIMHEHUN.

[uuk: momydeHue, GU3MYECKHE W XUMHUYECKHE CBOMCTBA. AMDOTEpHBIE CBOWCTBA OKCHIA U
TMIPOKCH/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHe IMHKA U €r0 COEMHEHHH.



DKcIepUMEHTAIbHBIE METOJbl M3y4YeHHs BEIIECTB M MX NPEBpallCHUN: H3ydeHHe 0o0paslioB
HEMETaJlJIOB, TOpeHHe cepbl, pochopa, xkeneza, MarHus B KUCIOPOJIe, U3yUeHHE KOJUIEKIIMU «MeTabl
U CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METAUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB), B3aUMOJEHCTBME LIMHKA M JKeje3a C pacTBOpPaMHU KHUCIOT U
niesiouel, KadeCTBEHHbIE pEaKIMM Ha HEOPraHWYeCKHE AaHUOHBI, KAaTHOH BOAOPOJAa M KaTHOHBI
METaJUIOB, B3aMMOAEHUCTBUE TUAPOKCHIOB ATIOMMHHSA M LIMHKA C PAacTBOpPaMU KHUCIOT M LIEJIOYeH,
pellIeHre IKCIEPUMEHTANbHBIX 3a7ady 1no Temam «lanorensl», «Cepa U €€ coequHEHMs», «A30T U
bochop u ux coennHeHUs», «MeTalIbl IIaBHBIX HOArPYI», «MeTauibl T0OOYHBIX MOATPYIIID).

XuMHuS U )KU3Hb.

Poinb xuMum B obecrieueHUM yCTOMUMBOrO pa3BUTHA yeraoBedecTBa. [IoHATHE 0 HAyYHBIX METOAAX
MIO3HAHUS U METOJO0JIOTUM HAy4yHOTro MccienoBaHus. HayuHble NpUHIMIBI OpraHU3aliil XHUMHUYECKOTO
npou3BojacTBa. [IpoMbllIeHHBIE CIIOCOOBI  MOJNYYEHUS BaKHEHIIMX BellecTB (Ha HIpuMepe
MIPOM3BOJICTBA AMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoa). [IpoMbIlIeHHbIe CITOCOObI MOTyYeHHs METAJIIIOB
U CIUIaBOB. XHMMHYECKOE 3arpsA3HEHUE OKpY)Kalolled cpeiapl M ero mnocienctsus. Pomp xumuu B
00eCTIeYeHNN YHEPTeTHUECKOM OE30MaCHOCTH.

Xumust M 370poBbe ueinoBeka. JlekapcTBeHHble cpencTBa. [IpaBmwiia  MCIOIB30BaHMS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUU B pa3BUTHH METULUHBI.

XuMHsI THIIU: OCHOBHBbIE KOMIIOHEHTBI, MHIIEBbIE A00aBkU. Poinb XuMum B obecriedeHuu
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mapgromepHbie cpenctBa. bbertoBas xumusa. IlpaBuma  Ge3omacHoro
WCTIOJIb30BAHUS TPENapaToB OBITOBOM XMMHHU B TIOBCETHEBHOW KHU3HH.

XuMHsL B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMusi B CeJIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00peHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuabl, Kpacku, CTEKJIO, Kepamuka. MaTepuanisl Jis
aneKTpoHUKU. HaHnoTexHomoruu.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BenjecTBa wiM 00bEMa ra30B 0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WU
00bEMY OJHOIO W3 Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMA, KOJMYECTBA BELIECTBA)
MIPOJYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB UMEET IPHUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOJAYKTA PEaKLMH, €CIM OJHO M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEICIEHHON MAaccOBOHM A0jeH
pPacTBOPEHHOIO BEILECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAIMM BELIECTBA B PacTBOpE, AOIU
BBIXOZIa IPOJIYKTa PEAKLIUN OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaAMETHBIX CBs3ed NMpH U3ydeHMH oOIed u HeopraHmveckoil xumuu B 11
KJIacCEe OCYILIECTBIISIETCS 4Yepe3 MCIOIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSTHUH, TaKk M
MIOHATHM, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHSTHS: SIBJICHHWE, HAayyHbIH (DaKkT, rumores3a, TEOpus, 3aKOH,
aHaJN3, CUHTE3, Kiaccu(uKalus, NepuoAUYHOCTb, HaOIOJCHUE, U3MEpEeHHe, SKCIEPUMEHT, MOJIEINb,
MOJIETTUPOBAHUE.

®dusuka: mMarepusi, MUKPOMHUP, MAaKpOMHpP, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, W3OTOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJAa, JHEPreTUYECKUH YpOBEHb, BEIIECTBO, TeNo, OOBEM, arperarHoe
COCTOSIHME BEIIECTBA, HACAIbHBIM Ta3, (QU3MUECKUE BEJIWYMHBI, €IUHHUIBI W3MEPEHUs, CKOPOCTH,
SHEprus, Macca.

buonorus: kierka, opraHusM, 3KocucteMa, ouochepa, MeTaboIM3M, MAKPO- U MUKPOAIJIEMEHTHI,
OeJKH, KUPBI, YIIEBO/Ibl, HYKJIEMHOBBIE KUCIOTHI, (PEpMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B SKOCUCTEMAX.

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonorua: XHMMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOMTEIbHbIE MaTepHabl,
CEJIbCKOXO3SIIICTBEHHOE ~ TPOU3BOICTBO, MUIIEeBasi  MPOMBIIUIEHHOCTb, bapmaneBTUYECKAS
IIPOMBIIIJIEHHOCTh, IMPOU3BOJACTBO KOCMETUYECKUX IPENAapaToB, IMPOU3BOJCTBO KOHCTPYKLIMOHHBIX
MaTepUasoB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INDIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUSA  IITPOIPAMMLBI 110 XUMMHKU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUU € CHCTEMHO-AEATEIBHOCTHBIM MTOJIX0JI0M B CTPYKTYpPE JTMUYHOCTHBIX PE3yJIbTaToOB
OCBOEHUS MpenMera «XHUMHs» Ha YpOBHE CpeaHero oodimiero oOpa3oBaHUsS BbIIEICHBI CIEIYIOIIHE
COCTaBJISIIONINE: OCO3HAHUE OOYYAONIMMHUCS POCCUHCKOHN Tpa)kIaHCKOW MIECHTUYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSATEIHHOCTH W CaMOOIPENEICHHUIO; HAJIMYUe MOTHUBAlMM K OOYYEHHIO;
TOTOBHOCTb U CIIOCOOHOCTH O0YYalOIIUXCs PYKOBOACTBOBAThCSA MPUHATHIMU B OOIIECTBE MpaBUJIAMH U
HOpMaMU MOBEACHUS; HATMYKME MPABOCO3HAHMSI, SKOJIOTHUYECKON KYIbTYpPbI; CIIOCOOHOCTh CTAaBUTh LIETH
U CTPOUTH KU3HEHHBIC IIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS IMpeAMeTa «XUMUS» OTPaXKaloT c(HOPMUPOBAHHOCTH OIBITA
[IO3HABATEIIbHOM M  IMPaKTUYECKOW JESITENbHOCTH OOydaroluxcsi B  IpolLiecce  peanu3alnuu
00pa30BaTeNbHOM e TEIbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MPEIMETa «XUMHS» OTPaKaloT c(HOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHON M MPAKTUYECKOW JAESITeTbHOCTH OOydYalolmuXxcsi B Ipolecce peaau3aluu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

0CO3HAHMS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00S3aHHOCTEH, YBaKEHUS K 3aKOHY
Y TIPABOIIOPSAIKY;

MPEJCTABICHHS O COLMATBHBIX HOPMAX U MPABUJIAX MEKITMYHOCTHBIX OTHOIICHHU B KOJIICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATENHOCTH MpPH CO3JAaHUHU Y4YEOHBIX MPOEKTOB,
peleHny y4eOHBIX ¥ MO3HABATEIBHBIX 33a4, BEITOJTHEHUH XUMHUECKUX IKCTIEPIMEHTOB;

CIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apTyMEHTHl OPYTHX MpPU
aHaJM3e Pa3IMYHBIX BUJOB YUEOHOU NeATETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYIECKOMY M HAyYHOMY HACIIEAHIO OTEYECTBEHHOW XHMUMU;

YBaKEHHsI K TPOILIECCY TBOPYECTBA B OOJIACTH TEOPUU M NMPAKTHUECKOTO MPHUIIOKEHHS] XUMHH,
OCO3HAHMS TOTO, YTO JaHHBIE HAyKH €CTh pPE3YyJlbTaT JUIMTENBHBIX HAONIOJECHHUHA, KPOTOTIUBBIX
AKCIIEPUMEHTATIBHBIX MIOMCKOB, TTOCTOSITHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeCca W TO3HABATEILHBIX MOTHBOB B IMOJYYCHHH W TOCIEAYIOIIEM aHaIM3e MH(OpMAIH O
NEPEOBbIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OIIGHMBaTh CBOE IIOBEJIEHHME M TOCTYHNKHM CBOMX TOBapHIEH C MO3ULUi
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHUS ITOCIIEICTBUH ITOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbSI:

MOHWMAaHUS IIEHHOCTEH 30pOBOr0 M  0Oe30MmacHoro obOpaza JKH3HU, HEO0OXOJIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOmroieHns IpaBuyI 6€30mMacHOr0 OOpaIIeHus ¢ BEIIeCTBAaMH B OBITY, MMOBCETHEBHOW JKU3HU, B
TPYAOBOM JEATENbHOCTH;

MOHWMAaHMsI [IEHHOCTH TPABWJI WHIWBUAYAIFHOTO M KOJUICKTHBHOTO 0€301acHOTO TOBEICHUS B
CUTYallUSX, YTPOXKAIOLIUX 3J0OPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIEJCTBHH W HENPHUITHS BpPEAHBIX TPUBBIYEK (YMOTpPeOJICHUS —alKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:



KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATEILCKOM IEITETbHOCTH, OOLIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acCTHE B PELICHUM IPAKTHUUECKUX 3a]1a4 COLMAIbHONW HAIpPaBIECHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3InyHoOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHU;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaTaM TPYI0BOM €ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHIYalbHOM TpaekTopuu oOpa3oBaHus, Oymyiien
npodeccud W pealu3alMd COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMUU, HIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMYECKHU 1€IeCO00Pa3HOro OTHOLIEHHS K MPUPOJE KaK MCTOYHUKY CYHIECTBOBAHMS KU3HU
Ha 3emiie;

MOHUMAaHUS TJI00aJBbHOIO XapakTepa OJKOJOTHYECKHUX MpoOJieM, BIUSHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHOMN U COLIMATIBHOM CPENBL;

OCO3HaHUS HEOOXOAMMOCTH HCHOJIb30BAaHUS JOCTHKEHHM XHUMHU JUIsI PEUICHHS BOIPOCOB
palMOHAIBHOIO IPUPOIOIOIB30BAHUS;

AKTUBHOTO HEMPUSATHS NEHCTBUM, MPUHOCALINX BPEIl OKPYKAIOIIEH MPUPOTHONU Cpene, YMEHHS
MPOTHO3UPOBATh HEOJIATONPHUSATHBIE JKOJIOTMYECKHE IOCIEACTBUS TPEANPUHIMAEMBIX JIEHCTBHIA U
MPeI0TBPALIATh UX;

HaJIM4YUs  Pa3BUTOTO  HKOJIOTMYECKOTO  MBILUIEHMS, 3KOJOTMYECKOW  KYyJIbTYphl, OIBITA
JeSITeIbHOCTH 9KOJOTHYECKON HAMPaBIEHHOCTHU, YMEHUS PYKOBOJCTBOBATHCS UMM B MO3HABATENbHOIA,
KOMMYHHMKaTUBHOM M COLUAIbHOM IPaKTHUKE, CIHOCOOHOCTH M YMEHMsI aKTUBHO HPOTHUBOCTOSTH
UJIC0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
MPaKTHUKH;

MMOHUMAaHHUS CTIeUU(UKH XMMUU KaK HaAyKd, OCO3HaHUs e€ posikd B JOPMUPOBAHUU PALIUOHAIBHOTO
HAy4YHOT'O MBILIUIEHHUS, CO3JaHUU 1IEJIOCTHOTO MPEICTaBICHUS 00 OKpY)KaloIlleM MHUpE KaK O €JUHCTBE
IPUPOJBI U YEJIOBEKA, B NMO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M peleHUH NpoOjeM COXpaHEeHHs
MIPUPOIHOTO PAaBHOBECUS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XHUMHUHU JUIsl COBPEMEHHOM ULMBWIM3ALUU: B €€
T'YMaHUCTHYECKON HAIPAaBJIEHHOCTHU U Ba’KHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepuabHON KYJIbTYpHI,
B pEIIEHUH TI00abHBIX MPOOIeM YCTOHUMBOrO pa3BUTHUS YEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOH,
MUIIEBON M SKOJIOIMUYECKOil 0€30IacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CIIEYEHUH YCIOBUM yCIENIIHOTO
TPYZAa U 3KOJOIMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: TIOHUMAaHUS CYITHOCTH METOJOB MO3HAHHUS, UCIOIb3YEMBIX
B €CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIOJIb30BATh MOJIy4yaeMble 3HAHUS Ul aHajIu3a U OOBsSCHEHUs
SBJIGHUN OKpPYXKAloIIero MHpa M MPOUCXOIANIMX B HEM HM3MEHEHHM, yMEHHUs JelaTb 00OCHOBAHHBIE
3aKJIFOYEHHs Ha OCHOBE HayyHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C IENBIO MOJIYyYeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCMOJb30BAaTh XMMHUYECKHE 3HAHUS JJIS pelleHus npodieMm B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IMUHbIX chepax npodecCHOHaATbHON AeSITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI



MeTtanpeamMeTHble pe3yiabTaThl OCBOSHUS MPOrPaMMBI [0 XMMHUU HA YPOBHE CPEIHEro OOIIETro
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIC I (HOPMHPOBAHHUS  MHPOBO33PCHHSI  OOYYAIOIIUXCS  MEKTUCIUTUITMHAPHBIC
(MexXmpeMeTHbIC) OOIICHAyYHbIC TOHSATHS, OTPAKAIONIME IEIOCTHOCTh HAYYHOW KAPTUHBI MHpa U
crenu(uKy METOAO0B IMO3HAHUS, UCTIOJIL3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YJHEPTHS,
SIBJICHHE, IMPOIECC, CUCTEMa, HAYYHBIH (haKT, TMPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHUBEpCaJbHBIC YYeOHbIE ICHCTBUs (IMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJSTHBHBIC),
obecnieunBaromue GOpMUPOBaHHWE (PYHKIMOHATHHOW TPAMOTHOCTH M COIHAIBLHOW KOMIETCHIINH
o0yJaronmxcs;

CIIOCOOHOCTh o0yyJaromumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA M yYHUBEpCAIbHbIE Y4eOHbIE NEHCTBUSA B NO3HABATEILHOW M COLUAIBLHON
IIPAKTHKE.

MeTaHpe,I[MCTHBIe PE3YIBTATHI OTpaXaroT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘Ie6HBIMI/I
IMO3HAaBATCIIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA I[ef/'ICTBI/ISIMI/I.

IMo3naBaTebHbIe YyHHBePCAJIbHbIE yueOHbIe AeiicTBUA

1) 6a30BbIe JIOTHUYECKHE AeHCTBUS:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh MpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNIATh LENN ACATEIbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPHH UX TOCTHXKEHUS, COOTHOCUTH
Pe3ybTaThl AESITEIBHOCTH C IOCTABICHHBIMH LIETSIMU;

WCIIOJIB30BATh MPH OCBOCHHUU 3HAHUHN MPHEMBI JIOTUYECKOTO MBIIUICHUS: BBIACTATH XapaKTepHbIC
NPU3HAKY NOHATUI U yCTaHABIMBATh UX B3aHMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHUS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKALMHU BEILIECTB U XUMUYECKUX PEAKIINA;

YCTaHABJIMBATH PUYMHHO-CIICJCTBEHHBIE CBS3U MEKIY U3y4acMbIMH SIBICHUSIMU;

CTPOUTH JIOTMUYECKHUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHUBHBIC, 10 aHAJIOTWHU), BBISBIAThH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI H
3aKIIIOYECHHUS;

MPUMEHSTH B TPOIIECCE MO3HAHUS HCIIONIb3YEMbIe B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJICNIbHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) 3J€MEHTa, XMMUYecKas
dopmyna, ypaBHEHHWE XWMHYECKOW pEaKIHH — TMpPH pPEHIeHHH Yy4eOHBIX TI03HABaTENbHBIX U
MPAaKTUYECKHX 337124, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE IIPECTABICHUS IS BBISBICHHS XapaKTEePHbIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUUYECKHIX PEaKIHii.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XMMUYECKHUX PEaKIIHiA;

(dbopMyIMpOBaThH LIEIH U 337a4ll UCCIIEAOBAHMsI, CIIOIb30BaTh OCTABIEHHBIE U CAMOCTOSITEIbHO
cOopMyIHpOBaHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTA IO3HAHHS W OCHOBBHI JJIsl (POPMHPOBAHUS
TMIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUMH;

BJIAJIETh HABBIKAMHU  CaMOCTOSITEJIPHOTO  IJJAHWPOBAaHUS W TPOBEACHUS  YYCHUYECKHUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHMs HaONI0JaTh 3a XOJOM IpOLEcca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATH €r0 PE3YNbTaT, POPMYINPOBATH OOOOIIEHHUS M BHIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEIOBAHNUS, COCTABIIATh 0OOCHOBAHHBIN OTUET O MpoJIesIaHHON paboTe;

MpPUOOPETaTh OIBIT YUYSHUYECKOW HCCIIEAOBATENLCKOM W MPOEKTHON AEATENbHOCTH, TPOSIBIISATH
CMOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB pElIeHHs MPAaKTUYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOJO0B TTO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OpPHEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHHMKAX WHpOpManuu (HAYIHO-TIOMYJSpHAs JHTEeparypa
XMMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe ocoOusi, pecypcsl IHTepHETa), aHanu3upoBaTh HHPOPMALIUIO



pa3NUYHBIX BUAOB M (GOPM MPEACTABICHHUS, KPUTUUYECKH OLEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METO/IBI IIPU MOUCKE U 0TOOpe MH(pOopMaLuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTs OMBIT HCHOJIb30BaHUA HH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH H
Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpPMY MpeaCTaBlIeHHs HHPOpPMALUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

MCTOJIb30BaTh HAYyYHBIH S3BIK B Kau€CTBE CPEACTBA MpHU paboTe ¢ XMMUYECKOH MH(popManuei:
IPUMEHATh MEXIpeaMeTHble ((u3ndyeckue M MaTeMaTHYecKHue) 3HAaKM U CHUMBOJIBL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIJISIIHOCTH.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBI B XOZI€ JUaora U/ Ui JUCKYCCHH,
BBICKA3bIBaTh UeU, GOPMYIUPOBATH CBOM MPEAJIOKEHNUS OTHOCUTENIBHO BBIIIOJIHEHUS TPEITI0KEHHON
3aJ1a4y;

BBICTYNIaTh C TMpE3EHTAIlMel pe3ylbTaTOB I03HABATEIbHOW JESATENBHOCTH, MOTYyYECHHBIX
CaMOCTOATENIbHO HJIM COBMECTHO CO CBEPCTHHKAMU TPH BBINOJIHEHUH XHMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKOH paboThl MO HCCIEIOBAaHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, pealu3aludl y4eOHOro
MpoekTa, ¥ (HOpPMYJIMPOBATh BBIBOJBI 10 pe3yJibTaTaM MPOBEIEHHBIX WCCICAOBAHUN IMyTEM
COTJIACOBAHUS MO3UIIMM B X0J1¢ 00CYKACHHS 1 0OMeHa MHEHHUSIMHU.

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE eiicTBHUS:

CaMOCTOSITENIPHO IUIAHUPOBaTh M OCYIIECTBIIATH CBOKO  IO3HABATEIBHYIO JICSATEILHOCTD,
ompenensas e€ UeNMW W 3aJadd, KOHTPOJIMPOBAaTH M 10 Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeJyiaraeMblii AITOPUTM JCUCTBUI MPH BBHITIOJHEHUU YYSOHBIX U UCCIICIOBATEILCKUX 3a/1a4, BRIOMPATh
HauOosiee dPPEeKTUBHBIN CMOCOO MX pEIIeHUsS ¢ YYETOM TOJYYCHHS HOBBIX 3HAHUW O BEIIECTBAX W
XUMHYECKHUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOIIEHKH.

MNPEIMETHBIE PE3YJBbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 110 XUMUU Ha YrIyOJIEHHOM ypOBHE HAa YpOBHE
cpenHero oOmiero oOpa3oBaHUsSl BKIIOYAIOT crenuduueckue s ydeOHOro mpenMera «XuMUS»
Hay4YHbIC 3HAHMS, YMEHUS U CHOCOOBI ACMCTBUI MO OCBOEHUIO, MHTEPIIPETALUU U MPEeoOpa30BaHUIO
3HaHHI>i, BUJbI ACATCIIBHOCTU IIO IMOJYYCHHIO HOBOI'O 3HAHUA W IPUMCHCHHIO 3HaHUH B PA3IUYIHBIX
y4eOHBIX CHTYAIIHIX, & TAK)KE B PEATbHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX ¢ XuMueil. B mporpamme
M0 XUMHWH NMPCIAMETHBIC PE3YJIbTAThI MPEACTABJICHBI 110 rogaM U3Yy4YCHUS.

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnndeckas XUMHUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECTe M 3HAYEHHHM OPTraHWYeCKOW XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ poiM B OOECHEeYeHHM YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA B PELICHUU
mpo0JieM SKOJOTHYECKOM, HHEPreTHUecKOd W MUIIeBOW O0e30macHOCTH, B Pa3BUTHUM MEIUIIUHBL,
CO3JIJaHMM HOBBIX MaTepUaloB, HOBBIX HCTOYHHMKOB JHEPruu, B OOECIEYEHHH palMOHAIHLHOTO
MPUPOJIONOIB30BaHusA, B (OPMUPOBAHMM MHUPOBO33pEHUS U OOIIEH KyJIbTypbl YelIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO U IPUPOJTHON CpPeIe;

BJIaJICHHE CUCTEMON XHMHUYECKUX 3HAHUU, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOUINE MOHSATHS —
XMMHUYECKHI 3JIEMEHT, aToM, sSApO M DIEKTPOHHas 000J0YKa aroma, S-, P-, d-aToMHBIE OopOMTaH,
OCHOBHO€ M BO30YXIEHHOE COCTOSIHHS aToMa, TMOpUIN3alus aTOMHBIX OpOuTaliel, MOH, MOJeKyIa,



BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCT, CTENEHb OKUCJICHUS, XMMHYECKas CBS3b, MOJIb, MOJSpHas
Macca, MOJISIPHBIM O0BEM, yIJIepoJHbIN CKeneT, (yHKUHMOHAJIbHAs TpyINa, pajuKaji, CTPYKTypHbIE
bopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), U30MEPHs CTPYKTYpHAas M TMPOCTPAHCTBEHHAsS
(reoMeTpuyeckas, ONTUYECKasi), U30MEPbI, FOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YIIIEBOIOPO/Ibl, KHUCIOPOA-
U a30TCOJEpIKAIlME OPraHMYeCKHEe COCIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COCIMHEHUs; TEOpUHU, 3aKOHbI (mepuonnmyeckuit 3axkoH JI. M. Menneneesa,
TEOpHs CTPOCHUS OpraHnndeckux BemecTB A. M. ByrnepoBa, 3aKkoH coXxpaHeHHUsI MacChl BEIIECTB, 3aKOH
COXPAHEHMs U MPEBPAILEHUS SHEPIUU PU XUMHUYECKHX PEaKIUsX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
S3bIK  XMMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIeKAllMe B OCHOBE IOHHMAHUS NPUYHMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHMH; MpPEICTaBICHHUA O MEXaHM3Max XUMHUYECKUX pEaKIHi,
TEPMOJMHAMHUYECKUX W KHHETHUYECKUMX 3aKOHOMEPHOCTSIX HX IPOTEKaHWs, O B3aWUMHOM BIHMSHHUU
aTOMOB M TPYIIII aTOMOB B MOJIEKyJaX (MHIYKTUBHBIM W Me30MepHbIH 3(dektsl, opueHTanTsl | 1 1l
pona); (akTosornyeckue CBEICHUS O CBOMCTBAX, COCTaBEe, MOJYYCHUN U OE30MIaCHOM HCIIOJIb30BAHUH
BOXHEHIIMX OpPraHMYECKHX BELIECTB B OBITY M IPAKTUYECKON JESATEIbHOCTH 4YEJIOBEKa, OOLIMX
HAYYHBIX MPUHLIUIAX XMMUYECKOTO IIPOU3BOJICTBA (Ha IMPUMeEpe MPOU3BOJICTBA METAHOJA, TEPepaboTKH
HetH);

c(OPMHPOBAHHOCTh YMEHH: BBISBIISATh XapaKTEPHbIC MPHU3HAKH MOHATHH, yCTAaHABIMBATh HMX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME MOHATHUS NPH ONMMCAHUM COCTaBa, CTPOCHUS M CBOMCTB
OPraHNYeCKUX COCTUHECHUM;

Cc(OPMHPOBAHHOCTb YMEHUII:

WCTIOJIB30BATh XUMHUECKYI0O CHMBOJHKY JJISI COCTABJICHUS MOJEKYISIPHBIX WM CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTABIISITh YPAaBHEHHUS XUMHUYECKMX PEAKIUil W PacKpbIBaTh UX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTQHOBUTEJIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOro OajaHca 3TUX peakuuil,
peakiuii HOHHOTo 0OMeHa IMyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBJIMBATh MOJIESU MOJIEKYJ] OPIaHWYECKUX BELIECTB Ul MILTIOCTPALMM UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

C(OPMHUPOBAHHOCTh YMEHUH: YCTAHABIMBATh IPHHAUICKHOCTh M3YYEHHBIX OpPraHMYECKHX
BEIIECTB IO HMX COCTaBYy M CTPOCHHIO K OIPENEIEHHOMY KIAcCy/TpyNIe COeNWHEHHH, TaBaTh UM
Ha3BaHUA no cucremarndyeckoil HomeHkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS VIS
OTACNBHBIX TPEICTABUTEICH OpPraHWYECKHX BEINECTB (ITHIICH, aleTHJIeH, TOJYyOoJ, TJHIIEPHH,
STUJICHIJIMKONb, (eHols, (opManbaeruj, amneTalbIerui, aleToOH, MypaBbUHas KHCIOTa, YKCyCHas
KHCJIOTa, CTEApPUHOBAsSI, OJICMHOBAS, MMAJIbMUTHHOBAS KHUCJIOTHI, TJIMIUH, aJlaHWH, MalbTo3a, QPYyKTO3a,
aHWJINH, JUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);

c(OPMHPOBAHHOCTH YMEHUS ONPEICIATh BHJl XUMHUUECKOW CBS3H B OPraHUYECKUX COCITUHEHHSIX
(KOBaJIeHTHas! U MOHHAS CBsI3b, G- U T-CBA3b, BOJOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHS NPUMEHSTH TOJ0XEHUSI TEOPUH CTPOCHUS OPraHMYECKHUX BEIIECTB
A. M. Bytieposa 111 00bsICHEHUS 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE W XUMHUECKUE
CBOMCTBAa THUIHMYHBIX MpPEJICTaBUTENENH Ppa3IMUHBIX KIJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB,
[UKJIOANKAHOB, AaJKEHOB, aJKAaJMEHOB, QJIKHHOB, apOMAaTHYECKHUX YTJIEBOJOPOJOB, CIHUPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAUHEHUN U
aMHHOB, aMHUHOKHCIIOT, OEJKOB, YIIIEBOJOB (MOHO-, JHW- W TIOJHMCAaXapHI0B), HWLIFOCTPHUPOBATH
TEHETHUYECKYIO CBSI3b MEXAY HHMU YpaBHEHMSIMU COOTBETCTBYIOIIMX XHMMHUYECKHX peakuuil c
WCTIOJIh30BaHUEM CTPYKTYPHBIX (HhOpMYIT;

c(OPMHPOBAHHOCTh YMEHHS MOJITBEP’KAATh Ha KOHKPETHBIX MPHMEpax XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KPATHOCTHU U THIIa KOBAJIEHTHOW CBSI3U (0- U
T-CBSI3M), B3aMHOT'O BIUSTHHSI aTOMOB M IPYIII aTOMOB B MOJIEKYJIax;

C(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO CHIphs (HE(DTS,
IOPUPOJHBIN Ta3, Yroib), CIOCOOBI €ro MnepepaboTKH M IMPAKTHYECKOe NPUMEHEHHE MPOAYKTOB
nepepaboTKH;



c(OPMHPOBAHHOCTh BJIAJICHHUSI CUCTEMOM 3HAHHWI O €CTECTBEHHO-HAYUHBIX METO/aX IMO3HAHHS —
HaOJIIOACHNHU, HU3MEPEHHMU, MOJIEIUPOBAHMU, SKCIIEPHUMEHTE (PEaJbHOM M MBICIEHHOM) M YMEHHUs
IIPUMEHSITH 3TH 3HAHUS;

C(OPMHUPOBAHHOCTb YMEHUS IPUMEHITH OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH —
aHaJM3 M CUHTE3, CpaBHEHHWE, 00O0OIIEeHHE, CUCTEMATH3AIMIO0, BBISBICHHE MPUYMHHO-CIEJICTBEHHBIX
CBSI3€M — JJIs1 U3yYEHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLUA;

c(OPMHPOBAHHOCTh YMEHHUIl: BBIABIATH B3aMMOCBS3b XHMHUYECKUX 3HAHUN C TOHATHSAMH U
IPEJCTaBICHUAMU JPYTUX E€CTECTBEHHO-HAYUHBIX MPEIMETOB Uil 0o0jiee OCO3HAHHOI'O ITOHHUMAaHMs
CYIIHOCTH MaTe€pUaJIbHOIO €AMHCTBA MUPA, UCIIOJI30BAaTh CUCTEMHbIC 3HAHUS 110 OPraHUYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SIBJICHUH, HUMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUI: MPOBOJIUTH PACUETHI MO XUMHUYECKUM (OopMyJaM M YpaBHEHUSM
XMMHUYECKUX peaKLUi C HCIOJb30BaHUMEM (PU3MYECKMX BEIUYMH (Macca, 00bEM ra3oB, KOJMYECTBO
BELIECTBA), XapaKTEPU3YIOLIMX BEUIECTBA C KOJWYECTBEHHON CTOPOHBI: pPAacdEThl MO HAXOXKIACHMIO
XUMHUYECKOH (hOpMyJbl BeLIeCTBA I10 M3BECTHBIM MAacCOBBIM JIOJSIM XHMHYECKHUX DJIEMEHTOB,
MPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HBIX BEUIECTB;

Cc(OPMHPOBAHHOCTh YMEHUH: NPOTHO3MPOBATh, AHAIU3UPOBATH M OLEHHUBATH C IO3MLUI
9KOJIOTMUYECKON 0€30IacCHOCTH MOCIEICTBUS OBITOBOM M MPOM3BOACTBEHHOH JIEATEIBHOCTH YEIIOBEKA,
CBSI3aHHOHN C IepepabOTKOM BEIIeCTB, UCIOIb30BATh IOJIYYEHHBIE 3HAHMUS AJIS NMPUHATUS TPAMOTHBIX
pelieHuii npodiieM B CUTyalUsiX, CBSI3aHHBIX C XMMUEH;

C(OPMHUPOBAHHOCT YMEHHH: CaMOCTOATENbHO IUIAHUPOBaTb M HPOBOJAUTH XUMHUYECKUI
OKCIIEPUMEHT (IIOJIyU€HHUE U HU3YYEHUE CBOMCTB OPraHWYECKUX BEIIECTB, KAYECTBEHHBIC DPEAKIUU
YIJIEBOJIOPOIOB PAa3IMYHbIX KIACCOB M KHCIOPOACOAEP)KAIUX OPraHMYECKUX BELIECTB, DPELIECHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad [0 PACIO3HABAHWIO OPraHUYECKHUX BEILECTB) C COOJIIOJIEHUEM IpaBUII
Oe3omacHOro oOpalleHusi ¢ BEIeCTBaMU U J1a0OpaTOpHbIM 000pynOBaHHEM, (OPMYIMPOBATH LEJb
UCCIIEIOBaHMsl, TMPEACTaBIATh B Pa3IMUHON (QopMe pe3ynbTaTbl 3KCIEPUMEHTa, aHaJIU3UpOBATH U
OLICHUBATbH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOyroaTh MpaBUJa HKOJOTHMYECKH 1IEJIeCOO0pa3HOro IOBEeIEHUs B ObITY U TPYIOBOH
NEATEIBHOCTH B LESAX COXPAHEHHs CBOETO 3/10POBbs, OKPYKAKOLIEH MPUPOJTHON CPEIbl U JOCTHKEHUS
€€ yCTONYMBOIO Pa3BUTHS,

OCO3HAaBaTh OIIACHOCTh TOKCHUYECKOTO JIEWCTBUS HA JKMBBIE OpPraHU3MBbl ONPEIEIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblci nokazatesns [1/1K;

aHAJIM3UPOBATh 11€J1IECO00Pa3HOCTh MPUMEHEHUS OPraHMYEeCKUX BEUIECTB B IPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOILEHUS PUCK-TI0NIb3a;

chOPMUPOBAHHOCTh ~ YMEHHI:  OCYIIECTBIATH  IEJCHANPABICHHBIM TOUCK XUMHUYECKOU
uHGOpMalUU B Pa3JIMUYHbIX UCTOUYHUKAX (HayyHas U yueOHO-HaydHas JUTepaTypa, CpeliCTBa MacCOBOM
uHpopmanuu, HWMHTEpHET U Apyrue), KPUTHUECKU aHAJIM3MPOBATh XHUMHUECKYI0 HH(OpMAIIHIO,
nepepabaTbIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHHM C MOCTABICHHON yueOHOH 3a1a4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckasi XUMHUs OTPaXKaroT:

c(OpPMUPOBAHHOCTb MPEACTABICHUI: O MaTepUaJbHOM E€IUHCTBE MHpa, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUU NPUPOJBI, O MECTE U 3HAYECHUHM XMMHUHM B CUCTEME E€CTECTBEHHBIX HAYK U €€
ponu B 00ecre4eHn: yCTOMUNBOTO Pa3BUTHSI, B PEIIEHUU MPOOIeM IKOJIOTHYECKO, YHEPreTUUeCcKoil 1
MUILIEBON 0e30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTEpHUanoB, HOBBIX MCTOYHHMKOB
SHEPruM, B 00ECIeUeHUH PAllMOHAIBHOTO MPHUPOI0NOIb30BaHus, B (POPMUPOBAHUN MHUPOBO33PEHUS U
o01eit KyJlbTyphl YelIOBeKa, a TAK)Ke IKOJIOTHUYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/710pPOBBIO U
MPUPOIHOM Cperie;

BJIAJICHUE CUCTEMOM XMMHMUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATrAOIIUE IOHATUS —
XMUMHUYECKHIA JJIEMEHT, aTOM, PO aToOMa, M30TOIbI, AIEKTPOHHAs 000JI0uKa atoMa, S-, p-, d-aTOMHbIE
opOuTay, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMa, TMOpUAM3ALUS aTOMHBIX OpOHUTajei, MOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas CBS3b



(koBaJIeHTHasi, HMOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPHUCTAJUIMUECKAs pEIIETKA, XUMUYecKas
peakuus, pacTBOp, DJIEKTPOJUTBI, HEDJIEKTPOIMUTHI, DJICKTPOIUTHYECKAs AMCCOLUALMs, CTEIEHb
JMCCOLMAIINH, BOAOPOAHBIN MMOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TETIOBOM YPPEKT XUMHUECKON
peaKIMM, CKOPOCTh XMMHYECKOH peakluu, XUMHUYECKOE DPABHOBECHE; TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON auccouranuu, nepuoandeckuii 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHHUS
MacChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS DHEPIHMM IPU XUMHUYECKMX pEaKLUsAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JCHCTBYIOIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XMMHH, MUPOBO33PDCHUECKHE 3HAHMS, JIKAIUE B OCHOBE IOHUMAaHWS NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJIEHUI; COBPEMEHHBIE IPEACTABIEHUS O CTPOCHMM BEILECTBA HA AaTOMHOM, HMOHHO-
MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM YpPOBHSX; IPEICTABICHUA O MEXaHU3MAaX XMMUYECKUX PEAKLIHM,
TEPMOJUHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MX IMPOTEKAHUS, 0 XUMHUYECKOM PaBHOBECHUH,
pacTBopax M JUCIEPCHBIX CUCTEMaXx; (PAKTONIOrHYecKHue CBEJJCHUs O CBOMCTBAX, COCTABE, MOJYyYEHUU U
0€30IacCHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHMYECKUX BEUIECTB B OBITY M INPAKTHUYECKOU
JEsTeIbHOCTH YEJI0BEKa, OOIMX HAayYHbIX IPUHIMIIAX XUMHUUYECKOTO IPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTEpPHbIC MPHU3HAKH MOHATHH, yCTAaHABIMBATh HX
B3alMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME ITOHATHS IIPU ONMCAHUU HEOPraHUYECKUX BEILECTB U UX
IIPEBPAILCHHUI;

Cc(OPMHPOBAHHOCTh YMEHHUS HUCIOJb30BATH XMMUYECKYIO CUMBOJIUKY JUIsl COCTaBlIeHUs! (HopMyI
BEIIECTB W YPAaBHEHUH XHMMHUYECKHX peakiuid, cuctematuueckyro HomeHkiarypy (IUPAC) wu
TPUBUAJIBHBIE HA3BAHUS OTJEIIbHBIX BEILIECTB;

c(OPMHPOBAHHOCTH YMEHHS OIPENCISATh BAICHTHOCTh W CTENEHb OKHUCICHHS XHMHUYECKHX
3JIEMEHTOB B COEAMHEHMSX, BHJ XHMHYECKOH CBS3W (KOB&JIEHTHAs, WOHHAsA, MeTaJuIMyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKOMN PEIIETKY KOHKPETHOT'O BEILIECTBA;

C(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTb CBOMCTB BEILECTB OT BHAAa XMMHUYECKOH
CBS3M M THUIA KPUCTALIMYECKOW pemeETK, OOMEHHBI M JOHOPHO-aKUENTOPHBIM MEXaHU3MbI
00pa3oBaHMsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHHU: KJIACCH(PHIMPOBATH: HEOPTaHMYECKHE BEIIECTBA MO HMX COCTaBY,
XMMHUYECKHE peakUUu IO Ppa3IMyHbIM MpHU3HaKaM (YUCIY M COCTaBy pEarupyrolluX BeIEeCTB,
TEIIOBOMY 3(PPEKTy peakiu, U3MEHEHUIO CTENeHEeH OKHCIIEHUS 3J€MEHTOB, 00paTUMOCTH, yYacTHIO
KaTaju3aropa U JpYrue); caMoCTOSITEIbHO BBIOMpATh OCHOBAHMS M KPUTEPUM IS KJIacCH(PHUKAUN
M3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA;

c(OpMHPOBAHHOCTh YMEHHUSI pacKpbIBaTh CMbICT Nepuoandeckoro 3akona J{. M. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

C(OPMHPOBAHHOCTh YMEHUIl: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMHYECKHX IEMEHTOB IepBOro—4eTBEPTOro nepuoaos llepunoanyeckon cucremsl [I.1. Menneneesa,
UCIIOJIBb3YSI MOHSTHS «QHEPreTHYECKUE YPOBHHY», «IHEPreTUUECKHUE MOMYypPOBHM», «S-, P-, d-aTOMHbIC
opObuUTanu», «OCHOBHOE U BO30YKIEHHOE DSHEPreTUYECKHE COCTOSHHUS aTroMa»; OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COECIMHEHUH IO INepuojaMm u
rpynmnaM [lepunoguueckont cucremsl 1. 1. MenzeneeBa, BaJl€eHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHUS UX JEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEUIECTB PA3JIMUHBIX KJIACCOB, IIOJATBEP)KIATh CYIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXIY
HEOpPraHMYECKUMH BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHSI paCKpbIBaTh CYIIHOCTh: OKHCJIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peaKIuii MOCPEACTBOM COCTaBIICHHUS AJIEKTPOHHOTO OajaHca dTHX PEaKIuid; peakiii HOHHOTO 0OMeHa
IIyTEM COCTaBJIEHMSI UX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; peaklMi THApPOJIN3a; PEAKLUil
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTFOMHUHHUS);

Cc(OPMHPOBAHHOCTh YMEHUSI OOBACHATh 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX PEeaKIHi C
y4€TOM HX SHEPreTHUECKHX XapaKTePUCTHUK, XapaKTep M3MEHEHHUS CKOPOCTH XUMHUYECKOW peakluu B
3aBHCUMOCTH OT Pa3IM4YHBIX (PAKTOPOB, a TAKIKE XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHUS IOJ
BIIMSIHMEM BHENTHUX Bo3jaeicTBui (mpunmumn Jle [larense);



c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTepPH30BaTh XHMHUYECKHE pEaKIUH, JIeKallue B OCHOBE
MIPOMBIIIJICHHOTO TOJYYeHHs] CEPHOM KHCIOTHI, aMMHaKa, OOILue HayudHble MPHUHILMUIBI XUMHUYECKUX
IIPOM3BOJICTB; L€I1€CO00Pa3HOCTh NMPUMEHEHHUS HEOPraHMYECKMX BELIECTB B IIPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3pEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh BJAJICHUS CHCTEMOW 3HAHWUN O METOJaX HAYYHOTO IIO3HAHUS SIBJICHUUN
IpUpPOAbl — HAOJIOJEHHE, MU3MEpPEeHHE, MOJICIHPOBAHUE, HKCIEPUMEHT (pealbHbI M MBICICHHBI),
HCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS IPUMEHSATh 3TH 3HAHMS TMPU SKCHEPUMEHTATHHOM
UCCJIEIOBAaHUM BEUIECTB U JJIsi OOBSICHEHHMS] XMMHUYECKUX SIBJICHUN, MMEIOIIUX MECTO B MPHUPOJE,
IIPaKTUYECKON AESTEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OpPMUPOBAHHOCTh YMEHHMS BBISBISATH B3aUMOCBS3b XHMUYECKUX 3HAHUW C MOHIATUAMH U
NPEJCTaBICHUAMHU JPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB JUisi 0Oojiee OCO3HAHHOTO IMOHUMAaHHS
MaTepualbHOr0 €IMHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHUS MPOBOJUTH PACUYETHI: C MCIOJIB30BAHNEM MOHSATHIA «MaccoBas IO
BEUIECTBA B PACTBOPE» U «MOJISIpHAsh KOHIIGHTpAIMsS»; Macchl BellecTBa WM 00bEMa Trasza Io
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB;
TerioBoro 3¢ @dexra peakuuu; 3HaAUYCHUS BOJOPOJHOrO IMOKAa3aTelsi PacTBOPOB KHUCIOT M IIeNoueit ¢
M3BECTHOM CTEIEHBIO AMCCOLUAINK; Macchl (00bEMa, KOIMUECTBA BEILIECTBA) MPOJIYKTa peakLnu, eCiIu
OJIHO U3 HUCXOJIHBIX BEIECTB JIaHO B BUJE PACTBOpA C ONPEACIEHHON MAacCOBOM J0JEH pacTBOPEHHOIO
BEIlECTBA WJIM JaHO B M30bITKE (MMEET NPHMECH); IOJM BBIXOJAa NMPOAYKTa PEAKIUU; OOBEMHBIX
OTHOLLIEHUH TI'a30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOATENBHO IUIAHUPOBATh M TPOBOJUTH XUMHYECKUI
SKCIIEPUMEHT (IIPOBEJCHUE peakluii HOHHOIO OOMEHa, MOJTBEP)KIEHHUE KadyeCTBEHHOIO COCTaBa
HEOPraHWYECKUX BEILIECTB, OIPEACIICHHE CPEAbl PACTBOPOB BELIECTB C IOMOIIBK) HHIAUKATOPOB,
U3Y4YCHHE BIMAHUA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peaklHuH, pelieHue
SKCIIEPUMEHTAJBHBIX 3a1au 1o TemaMm «Metamel»y u  «Hemeramisl»y) ¢ coOmrogeHueM HpaBUil
6e3omacHOro oOpallleHusi ¢ BeUIECTBAaMH M JIa0OpaTOPHBIM 00OpyIOBaHHEM, (OPMYIHPOBATH IENb
WCCIICIOBAHMsSI, TPEJCTABIATh B PA3NIUYHON (OpMe pe3ylnbTaThl JKCIIEPHUMEHTA, aHAIM3UPOBATh H
OLICHUBATb UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUMW: COOJIIOJAaTh TMpaBUia TIOJb30BAHUS XHUMHYECKOW TMOCYyAod U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLHUSMHU IO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XMUMHUYECKHUX OIBITOB, SKOJIOIMUYECKH I€IeCO00pa3HOro MOBENEHUs B
OBITY U TPYIOBOW NEATEIBHOCTH B LENSAX COXPAaHEHHs CBOETO 370POBbs, OKpPYKAalOIIEeW MPUPOIHOU
Cpelbl M JOCTHXKEHMS €€ yCTOWYMBOIO PAa3BUTHsI, OCO3HABATH OMACHOCTh TOKCHYECKOIO JEHCTBHs Ha
YKUBBIE OpPraHU3Mbl ONPE/IETIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHUMAs cMbIc nokazatens [IIK;

chOPMUPOBAHHOCTh ~ YMEHHI:  OCYIIECTBIATH  IEJCHANPABICHHBIM TOUCK XUMHUYECKOU
nH(pOpMaIlUK B Pa3TUYHBIX UCTOYHHKAX (Hay4Has U ydeOHO-Hay4Has JUTepaTypa, CpeiCTBa MacCcOBOI
uHpopmanuu, WHTEpHET W JApyrue), KPUTHUYECKH AaHAIM3UPOBATh XHMHUYECKYH) WH(POPMAIIHIO,
nepepadbaTbIBaTh €€ U MCMOIB30BaTh B COOTBETCTBUH C IMOCTABJICHHOMN Yy4eOHOM 3a1adeid.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaKaneckue o0pa3oBaTe/bHbIe
padoThI padoThbI pecypesI

Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
L1 crpocmuroprarmmace costmmerntt A. M 5 BuGmorera LIOK

' P p A T https://m.edso0.ru/d69df650

bytneposa

Hroro mo pazueny 8

Paznea 2. Yruesoaopoasl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 bubnuorexa [JOK

' LUKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnoreka [JOK

' AJIKaUEHb], aJTKHHBI https://m.eds00.ru/d69df650

bu6nmoreka [JOK

2.3 ApomaTryeckue yrieBoaopoIbl (apeHsl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnnorexka [JOK

' nepepadoTKa https://m.edsoo.ru/d69df650
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOIOB 4 1 bubmorexa LHOK

' P AHHBIC YTICBOAOPOL https://m.eds00.ru/d69df650

Hroro no paszneny 35

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

bubmuorexa [JOK

31 Crutpret. Benon 1 . https://m.eds00.ru/d69df650
32 xorom. Kepbomome xuenorss. Cromanse 21 ) BuGmiorera L1OK

' P ' https://m.eds00.ru/d69df650

3¢upsl. XKupbl
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bu6mmoreka [IOK
33 YraeBomt ¥ 1 https://m.eds00.ru/d69df650

Hroro no pazneny 41

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

bu6mmoreka [IOK

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 1 2 https://m.eds00.ru/d69df650

Hroro no pazgeny 12

Pa3zaeu S. BeicokoMOJIeKYIsIDHBIE COeIMHEHUS

bubmuorexa [JOK

5.1 BriCOKOMONIEK YIS PHBIE COEAUHEHUS 6 1 https://m.edsoo.ru/d69df650

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



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

11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3akon Bubnorexa [IOK
1.1 u [lepuonueckas cucTeMa XUMHYECKUX 9 ]
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crpoenue BemiecTBa. MHOrooOpasue 11 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 KHMHYECKHE PeaK UK 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3znen 2. Heopranuueckasi Xummusi
bu6mmoreka [IOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paszngen 3. Xumus u :Ku3HbL
31 MeTtoabl 103HaHUS B XUMUHU. XUMHS U 9 bu6mmoreka [JOK
' JKA3HD https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME



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 KITIACC
Ne Tema Komriecrso tacon Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Ma ypoxa Bcero Kontponbueie  Ipaxruyeckue u3yueHusi oOpa3oBaTeJbHbIE PecypcChl
padoThI padoThI
[Ipenmer u 3HaueHUE
OpraHUYECKON XHUMUH,
HI[))G,I[CTaBJ'IeHI/Ie 0 1 bubmorexa LIOK
https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPTraHUYECKUX COCTMHCHHIMA
DJIEKTPOHHOE CTPOCHUE
aToma yriepoja (OCHOBHOE U
B036y>Kyzr[éH§o); C(()CTOSIHI/I}I). 1 bubmaorexa LIOK
https://m.edsoo0.ru/Oce6fd4c
BasneHTHbBIC BO3MOXXHOCTH
aToMa yriepoja
XuMHYEcKas CBS3b B
OPTaHUYECKUX COCTMHECHUSIX.
er)exaHmMH 06pa3I(l)BaHI/I}I 1 bubmmorexa LIOK
N https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBS3H,
CrocoObl pa3phiBa CBsI3eH
Teopus ctpoeHust
opra?HqucFI)mx COEIMHEHU 1 bubmorexa LOK
https://m.edso00.ru/9e595ch8
A. M. bytneposa
Buaer nzomepun:
CTPYKTYpHas,
MPOCTPAaHCTBEHHAS. 1 bubnuoteka [JOK
OneKTpoHHbIE AP HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX
COEIMHEHUI
IIpencrasnenue o BuGmmorexa IJOK
KJIacCU(pUKALUU U 1

CHUCTEMATHYCCKaA

https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

nomenkiarypa (IUPAC)
OpPraHMYECKHUX BEIIECTB

Knaccudukanus peakuii B bubmuorexa [JOK

7 . .

OpPraHu4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMaTusanus u bu6nmoreka [IOK
000011IeHHE 3HAHUIT 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUI
psn, obmias ¢popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubmmoreka [IOK
9JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYI

10 DdusznyecKrue U XUuMHUYECKHUE bubmuorexa [JOK
CBOMCTBa aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenne akaHoB B

11 npupoze. CriocoOsl bubnmnorexka HOK
HOJTyYEHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uxnoankansl: o01mas
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnmnorexka HOK
CTPOCHHS M XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI
MOJTyYeHUs U TIPUMEHEHUE
Pemenue pacuérHbix 3amau
Ha ompe/ielIeHNe
MOJIEKYIISIPHOUM (OPMYIIBI

13 OpPTraHUYECKOTO BEIECTBA MO bubnuotexa [JOK
MAacCOBBIM JOJISM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXO/IAIIUX B €T0
coctaB. CucreMaru3anus u
000011IeHrEe 3HAHUH I10 TEME

14 AJKeHBI: TOMOJIOTHYECKU I but6mmorekxa [JOK



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

psn, obmias ¢popmyna,
HOMEHKJIATypa, SJIEKTPOHHOE
U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CTpyKTypHast ¥ IIUC-TPaHC-
MU30MEpPHSI aJTKEHOB

duznueckrue 1 XUMUYECKUE

https://m.edsoo.ru/273b0ale

bu6nuoreka [IOK

15 cBoiiCTBa aIKkeHoB. [pauio https://m.edso0.ru/21069ccd
MapkoBHHKOBA

16 CriocoOsblI MoTy9eHus 1 bubmuorexa [HOK
IPUMEHCHHE AJIKEHOB https://m.edso00.ru/665dc058
[TpakTuueckast padorta Ne 1

17 no teme "[lonyuenue bubnmnorexka HOK
STHJICHA U U3yYEHHUE €T https://m.edso0o.ru/0941eed8
CBOMCTB"
Pemenne pacy€THbIX 3a1a4

18 Ha OIpeJIeIICHUE bu6nuoreka [IOK
MOJICKYJISIpHOU (pOpMyJIBI https://m.edsoo.ru/e9ead921
OpPTaHHYECKOT0 BEIIecTBa
AJKaueHBI: COMPSIKEHHBIE,

19 xywyanposarmsie BuGmaorexa LIOK

: https://m.eds00.ru/04298c0a

OcOo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHUS

20 XuMHU4YeCKHue CBOMCTBA bu6mmoteka [IOK
CONPSDKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsbI ony4eHus u bubnmoreka [JOK
NPUMEHEHHE aJTKaJINCHOB https://m.eds00.ru/1aa81660
AJKAHBI: TOMOJIOTHYECKHIMA
pan, obmas hopmyna, bu6mmoreka [JOK

22 HOMEHKJIaTypa, AIEKTPOHHOE

Y IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI,

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



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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

¢buznyeckue cBoiicTBa

23 XuMHYECKHE CBONCTBA bu6nmoreka [IOK
AIIKUHOB https://m.eds00.ru/23493a93
o4 KauecTBenHble peakiuu Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CnocoOsI 1oTydeHus u bubmuorexa [JOK
NPUMCHEHHE AJTKHHOB https://m.edsoo.ru/a6f9alea
e | T mo e B 10K
https://m.edso0.ru/5db8e526
peakuu
CucremaTtuszanus u
27 .
00001IeHIe 3HAHWI 110 TeMe
ApeHBI: TOMOJIOTHYECKUIT
psa, obmas popmyina,
HOMCHKJIATYypa. KTPOHH
28 HonpeoClecI)iH}(]:I;aBeiggeTpo > bubmorexa LIOK
https://m.edsoo.ru/a92a7094
CTpOCHHE MOJICKYJ OeH301a U
TOINIyoJa, UX (PU3NYECKUE
CBOICTBA
29 XuMHUYeCKHe CBOMCTBA bubmmoreka [IOK
apEHOB: PEAKIIMH 3aMEIICHUS https://m.edsoo.ru/a4d4alae4
XUMUYECKUE CBOWCTBA
30 apEHOB: PEAKIIUH bubmuotexa [JOK
NPUCOCTUHCHNS, OKUCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH30J1a
31 Oco0EHHOCTH XUMHUYECKHUX bubmuotexa [JOK
CBOWCTB CTUPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbix 3ama4
32 Ha OIIpeIeTICHUE bubmmoreka [JOK
MOJICKYJISIPHOM (HhOPMYJIBI https://m.edsoo.ru/53461a2c
OpPTaHHYECKOTO BEIIecTBa
33 Crioco0bI nostyueHust u bubmuoreka [IOK



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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/d5018a54
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IIPUMEHEHUE apeHOB

https://m.edso0.ru/6f717d09

34

['eHeTryeckas CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

35

36

Pacuérel mo ypaBHEHUSIM
XUMHUYECKUX PEaKLUM.
CucremaTtu3zanus u
000011IeHIe 3HAHWI 110 TeMe

IIpuponnsii ra3. IlomyrHbie
HEe(TsIHbIE ra3bl

37

38

39

40

41

42

Kamennslii yroias u
IPOAYKTHI €T0 NepepadoTKU
Hedtp 1 ciocoOw eé
nepepadoTku. [Ipumenenue
IPOAYKTOB IIEpepadoTKU
HePTH

I'enernueckas CBsI3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
YIJI€BOIOPOOB
l"anorenonpounsBoiHbIE
YIJIIEBOIOPOAOB:
AIIEKTPOHHOE CTPOECHHUE;
pEaKIMU 3aMeIeHus
rajioresa

JleWicTBue 1Ienouei Ha
rajoreHIpoU3BOAHbIE.
BzaumoneiicTrue
JIATAJIOT€HATIKAaHOB C
MarHueM 1 IIHHKOM

CucreMaTuzanus u
000011IeHNE 3HAHUI 10
pazneny "YrieBonopoasr"

bubmuorexa [JOK
https://m.eds00.ru/69b3398hb

bubnnoreka IIOK
https://m.edso0.ru/21f9de78

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bu6nuoreka [IOK
https://m.edso0o.ru/20e89f22



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

KonTponbnas pabota no

bu6nmoreka [IOK

43 teme "YrieBonopoan!"” https://m.eds00.ru/95c9e298
IIpenenbHble OTHOATOMHBIE
CIIUPTBL: TOMOJIOTHYECKUI

S s M
44 ETgé)eOIfIfIL;aM((}J)IZIIZyJZHa’ bubsmorexa LIOK
’ https://m.edso0.ru/df04c5cd
M30MEpHs, HOMEHKIIATYypa,
kiaccudukanus, puznueckue
CBOICTBA
45 i(glel\;gi:;?; SESESEE;HHX bubmorexa LIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
46 SES;ZEZLEZHg;;:;iﬁHLIX bubmaorexa LIOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
0COOEHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2c788b2
XUMUYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJIEHTJIMKOJb U TJIMLEPHH, bubnmnoreka [JOK
uX U3NUECKHE U https://m.edsoo.ru/ee4d84aa
XUMUYECKHUE CBOWCTBA

PRS- BuGmaorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
o | o e oy o LOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHoma

51 XHUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
benona https://m.edsoo.ru/037ca5f9

50 CnocoOsI ToTy4YeHus 1 bubnuoteka [JOK

npuMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c
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[TpakTrueckas padota Ne 2.
Pemenue

Bbu6nuoreka [IOK

53 9KCIIEPUMEHTAIBHBIX 3aa4 https://m.edsoo.ru/fd0ced09
no teme "CrupThl ¥ peHonsr"

54 CucreMmaruzanus u bubmuorexa [JOK
00001IEHNE 3HAHUM TT0 TEME https://m.edso0.ru/1810ch9b
AJbACTHIBI U KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTUYECKHUE PSIJIBI, https://m.edsoo.ru/b139beaa
oOuras popmyna, U3oMepHs U
HOMCHKJIATypa

S5 sscone cnocrn Bufmaorerca LIOK

’ https://m.eds00.ru/c887425c
peaKIuy IPUCOSTHHCHUS

ST xaseomenmme peariun Bufmaorerca LIOK

https://m.edsoo.ru/a393baa9
aJIbJACTHU/IOB U KETOHOB

58 CniocoOsbI mony4eHus bubnmnoreka [JOK
aJbJIEruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, bubmorexa [JOK
0COOEHHOCTH CTPOCHHSI UX https://m.edsoo.ru/fecOb113
MOJIEKYII

50 xapbomomx kneron BaGmaorexa LIOK

. https://m.eds00.ru/700cc87b
dbuznueckue cBOCTBa

5L mporemmix omoccnom BuGmmorexa LIOK

https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCO6CHHOC’£I/I CBOWCTB Butmiorexa [[OK
62 MYpPaBbUHOUN KHUCIIOTHI.

MHoroo6pa3ue kapOOHOBBIX

https://m.edsoo.ru/bb31be71
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KHCIIOT

Oco0EHHOCTH CBOUCTB:
HETpeAeNIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,

bu6nmoreka [IOK

63 JHKapOOHOBIX, https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnor. [IpencraBurenu
BBICHIMX KapOOHOBBIX KHCIOT

64 [ToHsiTHe 0 MPOU3BOIHBIX bu6nmoreka [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d

65 gggﬁzgzlniznﬁe;;ﬂogmx bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxnble 3¢upsl:

66 TOMOJIOTHYECKHH psiJi, oO1as bu6nuoreka [IOK
bopmyia, usoMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 DU3NYECKUue U XUMUYECKHUE bu6mmoteka [IOK
cBo#cTBa 3¢hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérubix 3amau:

M0 YPAaBHEHHUIO XUMHYECKON

68 peaxkuu, Ha ONpeeIeHue
MOJIEKYJISIPHOM (OpMYJIbI
OpPTraHUYECKOI'0 BEIIECTBA
[TpakTuueckast paborta No 3.

69 EEEIZI;PI/II?\/ICHTMLHHX 3aga4 Bubmorexa IIOK

" https://m.eds00.ru/486671fb
no TeMe "KapO6oHoBbie
KucoThl. ClioxkHbIEe H3PHUpHI"
70 ?pz%z;:s;fl(e)?zgl\mqemme bubmorexa LHOK
. https://m.edso0.ru/al9c5b98
CBOMCTBA (THUIPOJIN3)
71 OCcoOCHHOCTH CBOWCTB bubmuorexa [JOK



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
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JKUPOB, COJEPKALTUX
OCTaTKHU HEIpPEeACIIbHbIX
JKUPHBIX KUCIIOT. JKUpHI B
pupo/ie

MpEb1a Kak COJU BBICIIMX
KapOOHOBBIX KHUCIIOT, UX

https://m.edso0.ru/b0331922

bu6nmoreka [IOK

72 molouee AecTare. Tlonsrue https://m.eds00.ru/3c566565
0 CHHTETHYECKUX MOIOIINUX
cpeactax (CMC)

I'eneTnueckas cBs3b

73 YTJIEBOJOPOAOB U bu6nuoreka [IOK
KHCJIOPOICOACPIKALIIX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel o ypaBHEeHUAM
XAMHYECKUX PEaKIUi

75 CucreMmaruzanus u bu6mmoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YIIEBOJIOB U Kiaccuuxarms bubmmorexa [JOK
YIJIEBOJOB (MOHO-, TU- U https://m.edsoo0.ru/7a9693al
MOJIMCaXapHU/Ibl)

Monocaxapuasl: GU3HUECKH
77 CB(())ﬁ::);Ba If H§XO)I(?)I€3HI/I: (I:S ) Bubmorexa IOK
https://m.edsoo.ru/b4bdda2d
pupoje
IIpuMeHeHne TIII0KO3bI, €€

78 3HAYCHHE B bubmuotexa [JOK
JKU3HENEATEILHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Hucaxapunpl: caxaposa,

79 MajabTO3a U JIaKTO3a. bu6nuoreka [IOK
Haxoxenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuJioB

80 [Tonucaxapuasl: cTpoeHue bubmuoreka [IOK



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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MaKpOMOJIEKYJI, GU3UIECKHE
1 XUMHYECKHE CBOMCTRA,
MIPUMEHEHUE

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

ITonsitre 00 HNCKYCCTBCHHBIX

bu6nmoreka [IOK

81 BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdyeTHsIX 3a1a4
82 muixoia npoiykta peaun bumiorera LIOK
https://m.edsoo.ru/7fde47ef
OT TEOPETUYECCKHU
BO3MOKHOTO
w | e Buneress LOK
https://m.edso00.ru/08d4364c
pazaeny
KonTtponpsHast pabora o
84 TeMe bubmuorexa [JOK
"Kucnopojaconepxariue https://m.edso0.ru/42c6678e
OpPraHUYeCKUE COCTUHEHUS "
AMUHBL: K1accudukams,
I et e B LOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
86 XuMHU4YeCKHe CBOMCTBA bu6mmoteka [IOK
anmnpaTHIecKuX aMUHOB https://m.edso0.ru/1bc5cf80
81 ocosemmocn e BaGmaorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
38 mpmeencme smamccsx BuGmmorexa LIOK
https://m.edsoo.ru/eal38763
aMHUHOB
AMHHOKHUCIIOTHI: Bubmorexa [IOK
89 HOMEHKJIaTypa H U30MepHs,

¢u3nueckue CBOMCTBA.

https://m.edsoo.ru/d1773e80
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https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
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https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

OtnenpHBIC IPEACTAaBUTETN
0-aMHHOKHUCJIOT
XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X

bu6nmoreka [IOK

90 brornorueckoe sHaueHHE https://m.edso0.ru/77df705a
amMuHOKuCIIOT. CUHTE3 U
TUIPOIIU3 TN THIOB
R e Bumorera 10K
DBI; CTPYKTYD https://m.edso0.ru/429e9899
0€eJIKOB
92 XuMH4ecKue CBOICTBA bubmnoreka IIOK
0EJIKOB https://m.eds00.ru/6237306d
A3zoTcoaepikamue
93 Zzzei?{i?{l;iﬂthKJ?:HHOBme bubmaorexa LIOK
A P YK https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosornueckas posib
[IpakTuueckas padbora Ne 4.
94 lslf(li'lleeHII//II?\/[eHTaﬂbHBIX 3a1a4 Bubmiotexa LIOK
P " A https://m.edsoo.ru/8e3c02d1
o TeMe "A30TcoiepKalue
OpraHUYeCcKHue coequHeHns"
[IpakTuueckas pabora Ne 5.
95 IBDIf(I;IiITeeHII//II?V[eHTaJIBHBIX 3a7a4 Bubmiotexa LIOK
P " . https://m.edsoo.ru/bde3fdf6
o TeMe "Pacro3HaBanue
OPraHUYEeCKHX COCTUHEHUN"
96 | tone vAmmeeroomanns BuGmorera LIOK
Jlepratit " https://m.edsoo.ru/ce561bc7
OpPTaHWYECKUE COCTUHCHUS
OCHOBHBIE TTIOHATHA XUMUHU Bubsmorexa [IOK
97 BBICOKOMOJIEKYJISIPHBIX

COECTMHEHUN U METOIBI UX

https://m.edsoo.ru/7aa63ebd
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CHUHTE3a —II0JIMMEpHU3alluAa U

TTOJTUKOHICHCAITHS

98 IInacTmaccel. YTunuzauus u 1 bu6nuoreka [IOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f

00 mmenmeae ko1 Bumuorerca LIOK

’ https://m.eds00.ru/246103ec
Pe3una
BonokHa: HaTypalibHbIE,

100 UCKYCCTBEHHBIE, 1 bubmmoreka [IOK
cuaTeTnueckue. [Tomumepsr https://m.edso00.ru/5963a601
CIICIIMATLHOTO Ha3HAYCHUS
[TpakTudeckas padora Ne 6.

101 l;If(I:I;[IeeI;II//IIi/IeHTaJIBHHX 3a7a4 1 bubmiorexa LJOK

" https://m.edsoo.ru/3aebd77a
o Teme "Pacrno3HaBanue
MJIaCTMACC M BOJIOKOH"
O06o0061IEHNE U
HCcTEeMaTH3aIus U HHOT'
102 ;aiezninagljg TeMzyqe o 1 bubmorexa LOK
" https://m.edso00.ru/6a22b1e8
BricokomonekynsipHbie
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kont I Hata 00pa3oBaTebHbI
/i Beero POJIbHBIE PAKTHYECKHE | Loyopng pa3oBareJ e
padoThI padoThI pecypcbl
1 Atom. CocTaB aTOMHBIX SED. 1 Bu6muoteka [JOK
Xumuueckuit ajeMeHT. M30Toms! https://m.edsoo.ru/59c112ee
2 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK 1 bubmuorexa [IOK
aATOMOB, KBAHTOBEIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bubmmoreka [JOK
9JIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 1O 1 bubmmoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
S arowon srewenon » conoson ) Bufimorera LIOK
" https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubnnorexa [JOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
7 et snevenmos 1L 1 ) buGaorexa LIOK
o https://m.eds00.ru/16957c01
MemnpeneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
y | i o B 10K
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIECTB MO TPYIIaM U
TeproamMm
9 Cucremaru3anus u 0000IICHIE 1 bubmuoreka [{OK
3HaHUI 110 TeMe https://m.edsoo.ru/8fad2942
10 Buaer XuMHU4eCKO CBSI3H. 1 but6mmorekxa [IOK

MexaHu3Mbl 00pa30BaHUS

https://m.edsoo.ru/5a8072af
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KOBAJIEHTHOM CBsI3U. BogopoiHas
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aHUMOJICUCTBU

BasieHTHOCTE U BaJIEeHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

bubnunorexa LIOK

1 AJIEKTPOHHON CTPYKTYPBhI MOJIEKYII C https://m.edsoo.ru/3d2ca093
UX F€OMETPUYECKUM CTPOECHUEM
o | e e B 10K
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIbI bubnnoreka [JOK
KPHUCTAJUIMYECKUX PEIICTOK https://m.edsoo.ru/e167635b
CBOICTBa BEIIECTB
o | owme o e e B LOK
https://m.edsoo.ru/da2c70e4
pacTBopax
WcTuHHbIE pacTBOPHI: HACHIIIICHHbBIE
15 u HeHaCBIH_[EHHLIe ppaCTBoprIIIIVIOCTL. bubmorexa LOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bubmuoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ nCnoyb30BaHuEM
17 TIOHATHH '"MaccoBasi 10JIs bubmmoteka IIOK
pacTBOpEHHOTO BemecTna", https://m.edsoo.ru/785e0ab4
"MoJiipHasi KOHIIEHTparus'"
18 Krnaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPTaHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHIE bubmuoreka [{OK
3HaHWH 110 TeMe https://m.edsoo.ru/8d2c6a3a
20 KonrponbHas pabora no remMmam bubmuoteka [IOK

"Crpoenue atoma. [lepuoanueckuit

https://m.edsoo.ru/70a60aa4
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3akoH u [lepuoanueckas cuctema
XUMHUYECKUX dieMeHToR /1. 1.
Mengaeneena", "CTpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"
Krnaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH

bubnunoreka LIOK

21 COXpaHCHHSI MACChI BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPAHEHUS U TPEBPAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKITUIX
TemnoBsie 3 HeKTh XUMUYECKUX

22 peaxiuii. Te?;(laongquCKHe bubmmorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruncnenus no ypaBHEeHUSIM

23 XUMHUYECKUX peal}clllinﬁ u Bubmorexa HOK

https://m.edso0.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

24 3aBHCHMOCTH OT Pa3JIMYHBIX
¢daktopoB. Katanus u karann3aTopsl

o5 I'oMoreHHbIC U TeTepOreHHBIC
peaxkuuu
[TpakTuueckas pa6ora Ne 1 mo Teme

26 "lgnmmne pa3nEIqux ¢dakTopoB Ha bubmorexa HOK

. " https://m.edsoo.ru/1facaldl

CKOPOCTh XUMHUYECKOU PeaKIuu

27 OO6paTtumbie U HEOOpaTUMBIE bubnmnorexa [JOK
peakiun. XMMUYECKOE pPaBHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme

8 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmuoreka [IOK
MOJIOKCHHE XUMUIECKOTO https://m.edsoo.ru/3bf34el7
paBHOBeCHS"
DNEKTPOIUTHYECKAS AUCCOIUAITHS. Butmiorexa [[OK

29 CunbHbIE U clTaOble AIEKTPOJIUTEHI.

CrerneHb JUCCOLMaln

https://m.edsoo.ru/5f766bdf
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HNounnoe npoussenenue Boasl. Cpena

bu6nmoreka [IOK

30 BOJIHBIX PAcTBOPOB. BOOPOHEIH https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
3 mpotecoume s prorsopes Bubmotera LIOK
https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
o
2 st peacin  pactsopas BuGmorera LIOK
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
p | e, Bumorers 110K
' https://m.edso0.ru/56226060
BOCCTaHOBUTEIHN
34 Mertoa 371eKTpOHHOTO (3JIEKTOHHO- bubnnorexa [JOK
MOHHOTr0) Oajanca https://m.edsoo.ru/fb691387
35 DIEeKTPOJIN3 PACTBOPOB U PACILIABOB bubnnorexa [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenwue 3a1a4 pa3muIHBIX THIIOB Bubmorexa HOK
https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/5afa265d
3B swmni o ewe “Xinameccxne BuGaorera LIOK
" https://m.edso0.ru/c161eb85
peakiu
39 KonTponbHas padota no teme bubmmnoreka HOK
"XUMHUECKUE peaKIiuu" https://m.edso0.ru/a8a0a930
[TonoxeHne HeMETaIOB B
IIepnonnueckoi cucreme
40 XUMHYECKUX diemeHToB /], U. bubnuotexa [JOK
MenpeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux atromoB. Ouznveckue
CBOMCTBa HEMETAJJIOB
41 AnnoTponusi HeMeTaJlIoB (Ha bubmuoteka [IOK



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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npuMepe Kucaopoaa, cepsl, pochopa
U yrepoja)
Bogopon: nonmyuenue, pusndeckue u

https://m.edsoo.ru/ef92c91c

bubnunorexa LIOK

42 XMUMHYECKHE CBOUCTBA. [ MapHIbI https://m.edso0.ru/0aa8f613
15 | cnocotm vommonm s BuGamorexa LIOK
yACHUA, https://m.edso0.ru/4e223795
XUMHUYECKHAE CBOICTBA
y | Cormoron: Doz B 10K
POJCOACPKaAlLl A https://m.edso0.ru/6b3255e6
raJoreHoB
JlaGopaTopHble U TPOMBIIIICHHBIS
45 CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubmmoreka [JOK
[TprMeHeHME TaJOreHOB B UX https://m.edsoo.ru/6971aca4
COCTMHEHUN
B | oo o 10 Tong BuGanorexa LIOK
" P " A https://m.edsoo.ru/8b26fecd
T"anorens!
Kucnopon: naboparopHusie u
g | S e BuGorea 10K
yd ’ . https://m.edsoo.ru/c8abc36a
XuMH4Yeckue cBoiicrea. O30H.
[IpumeHeHne KucIopoia U 030Ha
48 OKXCHUIBI U TIEPOKCHUIBI Bubmiorexa LIOK
A P a https://m.edso00.ru/5¢8816a0
49 Pertenuie 3agau pa3siIn4HbIX THIIOB Bubmaorexa LIOK
i p https://m.edsoo.ru/2b6d8b4b
0 | oment e o BuGorera LIOK
ya N https://m.edsoo.ru/46afael6
XUMHAYECKHE CBOICTBA
but6mmoreka [IOK
51 CepoBonopox, cybhue! https://m.edso0.ru/7¢c875999
52 Kucnoponcoaep:xaiue coequHEHNS bubmuoteka [IOK
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https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCJIOTBI

[TpakTuyeckas padora Ne 5. Pemenue

https://m.edsoo.ru/8cfa2548

53 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmorexa [IOK

" N " https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaXOXJACHUE B IPUPOJIC,

54 CrocoOBI MoydeHus, pu3nyeckue u bubmuorexa [JOK
XUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI

S5 awoma Ocosemmocr cooters BuSmoresa I1OK

" https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 IIpumenenue azoTa u ero bubnnorexa [JOK
COCIMHEHUI. A30THBIC yIOOpECHHUS https://m.edsoo.ru/129f5059
docdop: HaAXOKICHUE B IPUPO/IE,

57 CIIOCOOBI TTOy4YeHUS, PU3NICCKUE U bubmmoreka [JOK
XUMHYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
bochun

KCHIbI
58 gog(bgpc((l));)gg);gzne kucnotel. Conu bubmorexa OK
N ' https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI
59 coemmeni Goopope Bubmorera LIOK
' https://m.edsoo.ru/a218070a
ynoopenus
o

B0 emepimienTa e 10 TeNe Bubmorera LIOK

N " https://m.edso00.ru/8175ac3f
A3zot u pochop 1 ux coeqHEHUS
Yriepos: HaxoKJIeHUE B PUPOJIE,

61 QIJIOTPOIIHBIE MOIU(UKAIINY; bubmmorexa [JOK
bu3MUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOWCTBa, MPUMEHEHUE

62 Oxcun yriepona(ll), oxcu bubmmoreka [JOK
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yriepona(lV), yronbHast Kuciaora u
e€ couu

https://m.edsoo.ru/dba58adf

63 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB bubmorexa LIOK
https://m.edso0.ru/6029b609
o | Kooum esemseae s oo, B LOK
U https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcua kpemuaus(1V), kpemaneBas bubmuorexa [IOK
KHCJIOTA, CHJIMKATBI https://m.edso0.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6moteka [JOK
66 coegunenuii. CTEkI0, €ro https://m.edso0.ru/393cdac0
MOJTy4CHHE, BH/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHIE bubnnorexa [JOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KoHntposbHas paboTta 1mo teme bubnnorexa [JOK
"Hemerasuisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIIHS OUINOOK https://m.edsoo.ru/2b7e9510
[Tono>xeHue METaNIOB B
[Iepnonnueckoii cucreme
71 XUMHYECKHUX DJIEMEHTOB. bubnmnorexa [JOK
OCOOEHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
72 veranon Mpmencme wetaios Bubmaorexa LIOK
' https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetamuioB. Kopposust bubnmnorexa [JOK
METaJLIOB https://m.edsoo0.ru/42b872e3
74 Pemenue 3aga4 pa3nu4yHbIX TUIIOB but6morexa [IOK
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https://m.edsoo.ru/e3de37h6

DIIEKTPOXUMHUYECKUH P

bu6nmmoreka [IOK

7 HANALKEHHi METaILIoB. OOue https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYYCHUS] METAIIJIOB
OO6m1ast XxapakTeprucTUKa METAIIJIOB
|A-rpynns [leprogunueckoit
CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB.
76 Hatpuii n xanuii: noixydeHue bubmmorexa [IOK
’ https://m.edsoo.ru/e12¢c26b3
(bU3UYECKHEe U XUMHUYECKUE
CBOWCTBA, MPUMEHEHUE TIPOCTHIX
BEIIECTB U UX COeTUHEHUN
OO6m1as XxapakTeprucTHKa METAIIJIOB
IlA-rpynnsl [lepuoanueckoit
CHCTEMBI XHUMHUYECKHX DJIEMEHTOB.
77 Marnuii 1 KaJIbLIMi: MTOJTy4YECHHE bubmorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(hU3UYECKHE U XUMHUYECKUE
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COeTUHEHUN
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nmorexa LIOK
78 )
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
ANIOMUHMIA: TOJTyYeHHue, PU3NYECKU
79 u XIP?MHHGCKHGOCB};[:;CTBZ’ prismcere bubnmorexa [IOK
’ https://m.edso00.ru/0e79b266
MIPUMEHEHUE
AmMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bubmmoteka IIOK
THJIPOKCOKOMIUICKCHI aTFOMHHHS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemenwue 3a1a4 pa3TuIHBIX THIIOB
IIpaxTunueckas padora Ne 7. Pemenue
82 BKI)CHepI/IMCHTaHI::HLIX 3a7a4 1o TeMe bubmorexa LIOK
N " https://m.edsoo.ru/27a4af43
MeTaJibl TJIaBHBIX MTOATPYIIT
83 OO6m1ast XxapakTepruCTUKa METAIIJIOB bubnuotexa [JOK

no0ouHbIX noarpymn (b-rpymm)

https://m.edso0.ru/610d7431
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https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

[Tepuonuueckoit cucTeMsl
XUMHYECKHUX DIIEMEHTOB

duznueckre 1 XUMHUYECKHE CBOMCTBA

84 XpOMa 1 ero COeAMHEHUH, NX BH6H_HOTeKa HOK
https://m.edso0.ru/9911bef3
MIPUMEHEHHE
Baxwnelinme coelMHEHUs Maprasiia. Bu6morexa 1[OK
8 Hepwanrasar KaJIi, ero https://m.edso00.ru/039d69c8
OKHCJIMTENLHBIE CBOMCTBA
duznyeckre 1 XMMHUUECKHE CBOMCTBA
86 JKeJie3a ¥ €ro COeIUHEHUH. bu6nmoreka LIOK
[Tony4yeHne U MPUMEHEHHE CILTABOB https://m.edsoo.ru/1b7f8741
)Kenesa
g | e ke B LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
du3nyeckre 1 XUMHUUECKHE CBOICTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bu6nmorexa LIOK
npuMeHeHHe. [ HIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
ITpakTryeckas pabora Ne 8. Pemenue Bubmmotexa LOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe )
N N https://m.edsoo.ru/a6e352¢ea
MeTaibl TOOOYHBIX MOATPYII
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB Bubmuorexa HOK
https://m.edsoo.ru/a8b83d83
] Bumorera LOK
,‘MY:TMHH.. P https://m.edsoo.ru/e91fe975
92 KonTponbnas pabora no teme bu6muoreka [JOK
"MeTamab!" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bu6muoreka [JOK
paboThI, KOPPEKIHS OMINOOK https://m.edsoo.ru/9ebff2fd
94 Ponb xumun B o0ecrieueHUuu bu6nunorexa LIOK
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https://m.edsoo.ru/b1f2bea1
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https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd

YCTOWYHBOTO Pa3BUTUS

yesoBeuecTsa. [IoHATHE 0 HAYYHBIX

METOJaxX UCCICAOBaHUs BEHICCTB

https://m.edso0.ru/080fe1f0

HaquLIe IIPUHIHIIBI OpraHnu3alnuun

95 XUMHYECKOTO ITPOU3BOJICTBA. 1 Bu6mumotexa [JOK
[TpoMBIIILIICHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYCHUSI BAKHEHININX BEIIECTB

o | Koo wpmems 1 Busorea 10

https://m.edsoo.ru/9f11bf51
MTOCIICACTBHS

97 XHMHS U 310pOBbE YEIIOBEKA. 1 Bu6moteka [JOK
JlekapCTBEHHBIE CPEACTBA https://m.edsoo.ru/a6552721

08 obecnesemm micnott ) Bumorera LIOK

https://m.edsoo.ru/1f7b5bd2
0€301acCHOCTH

99 Kocmernueckue u mapromepHbie 1 Bbu6motreka [IOK
cpeacTBa. beitoBas Xxumus https://m.edsoo.ru/da42d5a9

100 Baneitame crponremmsc ) Busmuorexa LIOK

https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUAIIbI
101 Oprammecexsie mwimepamme ) BuGmmoreia LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus

102 Cucremaru3anus U 0000IICHIE 1 bubnuoreka [{OK

3HAHHU 110 TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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