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MHOSCHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma mno XMMHM Ha YpPOBHE CpeaHEro oOmiero o0Opa3oBaHHs
paspaborana Ha ocHoBe ®enepanpHoro 3akona oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuun B Poccuiickoit ®Penepanuu», TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS
(denepanbpHOl 00pa3oBaTENbHON MporpaMMbl cpenHero oo6mero ob6pazoBanus(DOIL
COO), mpencraBineHHbix B DenepalibHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COQO, ¢ yuérom Konneniuu npenoaaBanus ydeOHOro mpeaMera « XUMHs» B
oOpa3oBaTenbHbIX OpraHuzauuax Poccuiickoil denepauuu, peasu3yrolnIMX OCHOBHBIE
oOpa3oBaTelibHbIE TPOTPaMMBbI, U OCHOBHBIX MOJOXEHUN «CTpateruu pa3BUTHS
Bocniutanusi B Poccuiickoit @enepauun Ha nepuoa ao 2025 rona» (PacnopsixeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpPOBHE YIIyOJIEHHOTO M3Y4YeHHUs 3aHUMAeT Ba)XKHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayuyHOTO oOpa3oBanus ydammxcs 10—11 kmaccoB. M3ydyenue mpemmera,
peanuzyeMoe B ycIoBUSX TudepeHIMPOBAHHOTO, MPOQUILHOTO 00y4YEeHHs], MPU3BAHO
obOecrieunTh 0O0IIE00PA30BATENbHYI0O M OOMICKYJbTYPHYIO TMOATOTOBKY BBIIMTYCKHHUKOB
IIKOJIbI, HEOOXOIMMYIO JIJIsl aJIallTallikl UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B
colMyMe, a Takxke Ui MPOJOJIKEHHUS] 00ydeHHUs B OpraHU3alusix NpodecCHOHATBHOTO
o0pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJJHOW M3 MPUOPUTETHBIX AUCIMUILIUH.

B mporpamme mo XxuMuM HazHaueHUE MpeaMeTa «XUMHUS» MOJIydaeT MOAPOOHYIO
WHTEPIIPETAMIO B COOTBETCTBUU C OCHOBoIMojararomumu nonoxeHusmu @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COZepKaHUsl, Pe3yJIbTaToOB 00y4YeHHs] U TpeOOBaHUU K
YPOBHIO TMOJATOTOBKHM BBITYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIFOTCS CIIEIYIOIINE
BBITMIOJTHSIEMBIE TPOTPAMMON MO XUMUHU (DYHKIIMH:

e uH(}OpPMAIIMOHHO-METOJNYECKasl,  peaju3anus  KOTOpoil  obecreunBaeT
NOJTyYeHHUE MPEICTABICHUS O LENIX, COACPKAHUH, O0IIeH cTpaTernu o0y4yeHus,
BOCIIUTAHUS M Pa3BUTHUS OOYYAIOIIMXCS CPEJCTBAMHU IMpeIMeTa, U3y4aeMoro B
pamMKax KOHKPETHOT'O MPOQuIs;

® OpraHU3allMOHHO-TUIAHUPYIOMIAsi, KOTOpas IMpeaycMaTpPUBAET OIpejelieHue:
NPUHIIUIIOB CTPYKTYPUPOBAHUS W TIOCJIEAOBATEIHHOCTH HM3YyYEHUS Y4EOHOTO
MaTepuana, KOJMUYEeCTBEHHBIX U KaYECTBEHHBIX €0 XapaKTePUCTHK; MOAXO0I0B K
(GOpMUPOBAHUIO  COJIEPIKATEIBHOM  OCHOBBI ~ KOHTPOJSI U OIICHKHU
00pa30BaTENbHBIX JOCTIKEHUN 00ydYalolUXCsl B paMKaX UTOTOBOM aTTecTaluu
B (hopMe eTMHOTO TOCYTapCTBEHHOTO YK3aMEHa TI0 XUMUHU.

[Tporpamma futst yriryOJIEHHOTO U3yYECHUS XUMUU:

® YCTaHABJIMBAET WHBAPHUAHTHOE TPEIMETHOE COJIEp:KaHue, o0s3aTeNIbHOE s
U3YYCHUS B paMKax OTICIbHBIX poduiel, mpeaycMaTpuBaeT pacrpeaeicHue u
CTPYKTYpUpOBAaHME €ro MO  KjaccaM, OCHOBHBIM  COJIEpKaTelIbHbIM
JTUHUSAM/pa3zenam Kypca;

e 1aéT MPUMEPHOE paclpeselieHue y4eOHOTO BPEMEHH, PEKOMEHIyeMOro s
M3YUYEHHUS OTICIbHBIX TEM;



e MpejJiaraeT MPUMEPHYIO MOCIIEI0BATEILHOCTh H3YUCHHS Y4eOHOro MaTepuaa c
y4ETOM JIOTUKH TOCTPOCHMSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX
CBsI3€H;

e 1aéT METOJMYECKYI0 HMHTEPIpETAlMIO Ielel 1 3a7ad M3y4eHHs MpeaMeTa Ha
yIIIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero  oOmiero  oOpa3oBaHMs,  COAEPXKATEIbHOM  XapaKTEepPUCTHKHU
IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI
cpeaHero odmiero oopa3zoBaHust (JINYHOCTHBIX, METAMPEIMETHBIX, PEIMETHBIX ),
a Takke C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHBIX JACHCTBUIA
oOyuJarolerocs o OCBOCHUIO COJEPKaHUS IpeIMeTa.

[To BcemM Ha3BaHHBIM TMO3UIMSAM B TMporpaMMe IO XHUMHH TPEAyCMOTpEHa
MPEEMCTBEHHOCTh C O0OYUYeHHEM XUMHHM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3zoBaHus. 3a
npeesiaMi  yCTaHOBJICHHOM MPOrpaMMON O XMMHHU 00s3aTelbHON (MHBapUAHTHOM)
COCTaBJISIIONICH COJAEpXKaHUSA Y4eOHOro mpeameTa «XHUMHS» OCTaETCs BO3MOXKHOCTh
BBIOOpAa €ro BapuUaTUBHOW COCTABJISIONICH, KOTOpas JOJKHA OMNPEACIsIThCA B
COOTBETCTBUHU C HAMpPABJICHHEM KOHKPETHOTO MPoQuis 00ydeHusI.

B cootBercTBUM ¢ KOHIenTyaabHbIMU MoJoxkeHUAMU OI'OC COO o Ha3zHaueHUH
nmpeaMeToB 0a3oBoro W yrayOon€HHOTO ypoBHeW B cucteme auddepeHInpoBaHHOTO
oOy4eHHUs Ha ypPOBHE CpPEeAHEro OO0IIero o0pa3oBaHMs XUMHUS Ha YPOBHE YIIIyOJIEHHOTO
U3yYEHUs HaIpaBjieH Ha peaju3alldi0 MPEeeMCTBEHHOCTH C MOCIEAYIOUUM 3TaroM
MOJIyYEHHUs XMMHYECKOro 00pa3oBaHusl B paMKaxX M3Y4YE€HHMsI CIELHUaJIbHBIX €CTECTBEHHO-
HAayYHBIX W XUMHUYECKUX JUCUUIUIMH B By3aX M OpraHU3alUsiX CpPETHETO
npodeccuoHaIbHOTO 00pa3oBaHusi. B 3TOH CBs3M H3ydeHHE MpeaMeTa «XUMUS»
OPUEHTUPOBAHO NPEUMYIIECTBEHHO HA pPACUIMPEHHE U YIIIyOJIeHHE TEOpPETUYECKOW u
NPAKTUYECKOW TMOATOTOBKM OOYyYalOIIMXCs, BBIOPABIIMX OMNpPENEIEHHBIN TPOdUIH
oOydeHHs, B TOM YHCIE C MEPCIEKTUBON IMOCIEAYIOMIETO MOJIYYCHHUS] XUMHUYECKOTO
o0Opa3oBaHusi B OpraHu3anusix MnpodeccuoHalbHOro oOpa3oBaHus. Hapsamy ¢ stum, B
ceere TpeboBannii PI'OC COO K mIaHUPyEeMBIM pe3yibTaTaM OCBOCHHUs (heepatbHOM
o0pa3oBaTeNIbHON MPOTpaMMBbl CPETHEro OOHIEro 0o0pa3oBaHUS H3YYEHHE IIpeIMeTa
«XuMHS» OPUEHTHUPOBAHO TaKXKe Ha pelIeHHEe 3a7ad BOCHHUTAHHUS M COIHAIBHOTO
pa3BuTHs OOydaromuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIEHHTEIUICKTYATIbHBIX YMEHHIA,
YMEHHUI paloHaIM3aIMK Y4eOHOro TpyJda M OOOOHIEHHBIX CHOCOOOB NEATEIHHOCTH,
MMEIOIIUX MEKIUCIUIUIMHAPHBINA, HAIPEIMETHBIN XapakTep.

CocrapnstonumMu  npeaMera  «XUMHs» Ha YpOBHE YIUIYOJNEHHOTO H3YUYEHHS
SBJISTFOTCS yTIyOn€HHbIE Kypehl — «Oprannueckast xumusi» u «OO0I1as 1 HeopraHudeckast
xumusi». llpu ompeneneHUM TMOAXOIOB K OTOOpPY U CTPYKTYpHOM OpraHU3aiuu
COZIepKaHUsl 3TUX KypCOB B IporpaMMe IO XMMHHU 3a OCHOBY HPHHSTHI IOJOKEHUS
OI'OC COO o paznuumsix 6a30BOT0 U yriryoJEHHOTO YPOBHEH M3yUeHUs MpeIMeTa.

OcHoBy comepkanust KypcoB «Opranmyeckas xumus» U «OOmas u
HEOpPraHuyecKasi XUMUs» COCTaBJSIET COBOKYIHOCTb MPEAMETHBIX 3HAHUW U YMEHHUU,
OTHOCSIIMXCS K 0a30BOMY YPOBHIO U3YUEHHMs MpeIMeTa. JDTa CUCTeMa 3HAHWM MoJaydaer
ONpeNeIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, TO3BOJISIONIEe OCO3HAHHO OCBOUTh
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CYILLIECTBEHHO OOJbLIMI 00BEM (pakTOIOrMUEcKOro marepuaia. Tak, Ha yriyOJI€HHOM
YpPOBHE H3Yy4yeHHUS IpeaMera obOecriedyeHa BO3MOKHOCTh 3HAYMTENIBHOIO YBEIMYEHUS
00béMa 3HAHUH O XMMHYECKHX DJIEMEHTAaX M CBOMCTBAaX HMX COCIUHEHUM Ha OCHOBE
paciIMpeHus U yriyoJeHus MPeICTaBIEHUN O CTPOEHUH BEILIECTBA, XUMUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TPOTEKAaHUS pEaKlMil, paccMaTpUBAEMbIX C TOYKH 3pEHUs
XUMHYECKOW KHHETUKM M TEpMOJAMHAMUKH. l3ydyeHue mnepuoanyeckoro 3aKkoHa U
[leproguueckoil CUCTEMBI XUMHUYECKUX DJJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHMYECKUX TMPEACTABICHUAX O CTPOCHUM aroMa. XHUMUYECKas CBS3b
OOBSICHSIETCS C TOYKM 3pPEHUs HHEPreTUUYECKHX HW3MEHEHUW Mpu €€ 00pa3oBaHUU U
paspylleHuy, a TakKe C TOYKU 3peHHs] MEeXaHU3MOB e€ oOpazoBaHud. V3yueHue TUnoB
peakuii  TomoJHAeTCS (POPMHUPOBAHMEM TMPEACTABICHUNW 00 DIEKTPOXUMUUYECKUX
mpoleccax M 3JeKTPOJU3€ paciulaBOB M pacTBOpPOB BellecTB. B kypce opranmdeckoi
XUMHUH TIPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTHU COEIUHEHMH yaemnsieTcsi ocoboe
BHUMAaHHME BOIpocaM 00 3JEKTPOHHBIX 3¢ @dexTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3Max peaKIHi.

Oco0oe 3HayeHHe MUMEET TO, YTO Ha COJIEp:KaHHWE KYpPCOB XMMHH YTITyOJIEHHOTO
YPOBHS M3Y4YEHHS JI1 KJIAcCOB OMpeNe€HHOro npoduis (IJ1aBHbIM 00pa3oM Ha HUX
CTPYKTYpPY U XapakTep JONOJHEHUH K o0IIel cucTemMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHUE CMEXHbIE MpeaMmeThl. Tak, Hampumep, B COACpX aHUM MpeAMeTa JUIsl KJIacCoB
XUMUKO-(pu3ndeckoro npoduis O0oJblIoe 3HaUYeHHE OyAyT MMETh 3JIEMEHTHl y4eOHOTO
MmaTepuana 1no oomen xumud. [Ipu nzydenun npenMera B JaHHOM CIy4yae akIeHT OyaeT
clenaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHUU U B
¢bu3MKe: aTOMHO-MOJIEKYJIspHash Teopus (MOJeKyJspHas Teopus B (DU3HMKE), 3aKOHbI
COXpaHEHMsI MacChl U SHEPTUH, 3aKOHBI TEPMOJAUHAMUKH, 3JIEKTPOJIN3a, MPEACTABICHUS O
CTPOEHUU BEUIECTB U JIPYToe.

B 1o xe Bpems B colepikaHHMU TpeaMeTa JJisg KJIACCOB XUMHKO-OHMOIOTHYECKOTO
npoduins OonbIIMi yaenbHBIA Bec OyleT UMeTh opraHudeckas xumus. B sTom ciydae
IPEIOCTABIISIETCS] BOBMOXHOCTD Ui 0oJiee 0OCTOATENFHOTO PAaCCMOTPEHUS XUMHYECKON
OpraHM3alMi KIJIETKU KaKk OWOJIOTMYECKOW CHCTEMbI, B COCTaB KOTOPOM BXOJAT, K
MpUMepy, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JUMUIbL, OENKHU, YIIEBOIbI,
HYKJICHMHOBBIE KHUCIOTHI W JApyrue. [Ipm 3TOM 3HaHHS O cOCTaBEé U CBOMCTBax
MpeICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY>KaT OCHOBOW st
W3YYEHHsI CYITHOCTHU MPOIIeCcCOB (DOTOCUHTE3A, AbIXaHMUSI, UIIEBAPEHUSI.

B mnmane ¢opMupoBaHHS OCHOB HAyYyHOTO  MHPOBO33DEHHS, OCBOCHUS
oOIIeHayYHBIX METOJIOB TO3HAHHUS M OMbITA MPAKTUYECKOTO TPUMEHEHHUS HayYHBIX
3HaHUN W3ydyeHue mnpeaMera «XuUMHsI» Ha YrIyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3AX C Y4eOHBIMU MpPEIMETaMU, BXOSIIIUMU B COCTaB MPEIMETHBIX
obnacreit «EcTecTBeHHO-HayuHble NpeaMeTb», «Marematuka W uHpOpMATHKa» U
«PyCCKHUH SA3BIK U JIUTEPATYPA.

[Tpu u3yuennn ydeOHOTro npeaMera « XUMHUS» Ha YIIyOIEHHOM YpPOBHE TakXkKe, KakK
Ha YPOBHE OCHOBHOI'O M cpenHero obmero odpa3oBanus (Ha 6a30BOM YpOBHE), 3a/1auei
MEPBOCTENIEHHON 3HAYMMOCTH SBIAETCS (OPMUPOBAHUE OCHOB HAYKH XUMHUH Kak
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oOactu COBPCMCHHOI'0O CCTCCTBO3HAHMA, HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA U

OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyNbTYyphl. PelieHue 3Toil 3a1auu Ha yriryOJI€HHOM
YPOBHE H3Y4YECHHS IIPEAMETA IPEAIOIAracT pealn3aluio TaKUX LeJIen, KaK:

dbopMupoBaHuE  MPEJICTABICHUN: O  MaTEepUAIbHOM  €IMHCTBE  MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUM TPUPOJBI, O MECTE€ XHUMHHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeayIIel posid B 00CCIICYCHUU YCTOMUHUBOTO
Pa3BUTHSA YEJIOBEUECTBA: B PEIICHUH MPOOIEM SKOJOTUUECKOM, IHEPTreTUUECKOM
W TUIEBOM 0O€30MacHOCTH, B PA3BUTHM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HCTOYHHUKOB SHEPIHH, B OOECIECUCHHH PAIMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, B (DOPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KYyJIbTYpPHI
YEeJIOBEKa, a TaKXKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO U PUPOTHOM CPEIE;

OCBOCHHME CHCTEMBI 3HAHMH, JEKaIIUX B OCHOBE XMMHUECKOM COCTaBJISIOIICH
€CTEeCTBEHHO-HAYYHOUN KapTUHBI MHUpa: PyHIaMEHTAIBHBIX MOHITUHN, 3aKOHOB U
TEOPUN XMUMUHU, COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHHUH BEILIECTBA HA PA3HbBIX
YPOBHAX — AaTOMHOM, HWOHHO-MOJEKYJSPHOM, HAJIMOJEKYJSIPHOM, O
TEPMOJIMHAMUYECKUX W  KHHETUYECKUMX  3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMHUYECKUX PEAKIMi, O XUMUYECKOM pPAaBHOBECHHU, PACTBOPAX M JUCIEPCHBIX
cucTeMax, 00 OOIMX HayYHBIX MMPUHIIANIAX XUMUYECKOTO MTPOU3BOJICTBA;
dhopmupoBaHue y 00ydYarOImMUXCsS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMHYECKUX 3HAHHWU IJI OOBSICHEHHS KIIOUEBBIX UICH U mpoliaeM
COBPEMEHHON XUMHUHU, [JI1 OOBSICHEHUS ¢ TPOTHO3UPOBAHUSA SIBICHUH,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOIO PEIICHHS MpoOIeM,
CBSI3AHHBIX C XUMHEH, MPOTHO3UPOBAHMS, aHAIM3a M OLEHKUH C TMO3ULIMI
9KOJIOTUYECKOM Oe30MacHOCTH TOCIEICTBUI OBITOBOM M IMPOU3BOJICTBEHHOM
JEATCIIbHOCTA  YEJIOBEKA, CBSI3aHHOM € XUMHUYECKUM MPOU3BOJICTBOM,
HCITOJIb30BaHUEM U TIepepabOTKOM BEIECTB;

yriyOJieHne peACTaBICHUN O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX IS
npuoOpeTeHNsT yMEHUW OpPUEHTHPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XUMHYECKUX SIBJICHUW, HMEIOIUX MECTO B TMPUPOAC, B MNPAKTHUUECKOM
JICSITEILHOCTH Y IIOBCEHEBHOM JKU3HH.

B muiane peanuzanuu nepBoOYEpETHBIX BOCHUTATENIBHBIX M PAa3BUBAIOIMINUX (HYHKIUN
IEJOCTHOM CHUCTEMBI CpeaHero ooOmero oOpa3oBaHUS IMPU HW3YYCHHH TIpeaMeTa
«Xumus» Ha yriayOiaEéHHOM ypoBHE 0COOYI0 aKTyalbHOCTh MPUOOPETAIOT TaKue Melu U
3a/lauu, KaK:

BOCIIUTAaHUE yOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUM NMPHUPOJBI, YBAXKECHUS K
npolieccy TBOpYECTBAa B O0JACTH TEOPETHUYECKUX M MPUKIIAJAHBIX HCCIIEAOBAHUMN
B XUMUH, (HOPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKH;

pa3BUTHE MOTHBAIMM K OOYYeHHMIO U TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O U CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOEHHS OOIIEUeIOBEYECKHX
LICHHOCTE;



® pa3BUTHUE T[IO3HABATENbHBIX HWHTEPECOB, HWHTEIUICKTYaJIbHBIX W TBOPYECKUX
crocoOHOCTeH  oOywaromuxcsi, (HoOpMUpPOBAaHME y HHUX CO3HATEIBHOIO
OTHOIIIEHHS] K CaMO0OOpa30BaHUIO U HEMPEPHIBHOMY O0OPa30BaHUIO KaK YCIOBUIO
YCIIEITHOM npogeccuoHaIbHON 51 0OIIEeCTBEHHOM JEATENBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3I0POBOM
o0Opase X13HU;

e (opMHpOBaHKME YMEHHUI U HABBIKOB Pa3yMHOT'0 IPUPOIONOIL30BaHUs, PA3BUTHE
9KOJIOTUYECKOW KYJIbTYphl, MNPUOOPETEHHE OIbITa OOIECTBEHHO-TIOJIE3HOM
AKOJIOTUYECKOU ACSATEIbHOCTH.

OO0miee 4uCIO YacoB, MPEAYCMOTPEHHBIX ISl M3YyYEHUS XUMHH Ha YTriayOJIeHHOM
YpOBHE cpeaHero oomiero oopasoanus, coctariseT 204 yacos: B 10 kmacce — 102 gaca
(3 yaca B Henento), B 11 kiacce — 102 vaca (3 yaca B HEACIIO).



COILEPKAHUE OBYUYUEHUSA
10 KUIIACC
OPTAHUYECKAS XUMUSA

TeopeTuueckue 0OCHOBBI OPraHNYeCKO XUMMH.

[IpenmMer W 3HaUYeHHME OPraHUYECKOW XMMHH, HPEJCTABIECHHUE O MHOIro00paszuu
OPraHUYEeCKUX COCTMHECHUMN.

DNEeKTPOHHOE CTPOCHHUE aTOMa YIJIEpOJia: OCHOBHOE U BO30YKJIEHHOE COCTOSHUS.
BaneHnTHple BO3MOXKHOCTH aToMa yriepoja. XHMHUYECKas CBs3b B OpPraHMYECKHX
COeMMHEHUSX. Tumel rUOpUAM3alUM aTOMHBIX oOpOuTaned yriepoaa. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHOM CBsA3UM (OOMEHHBIM U JOHOPHO-AKIENTOPHBIN). TuIbl
MepPEKPhIBAHUSI aTOMHBIX OpOuTanei, 6- u m-cBsi3u. OauHapHas, JABOMHAS W TpoiHas
cBsa3b. CriocoObl pasphiBa CBsI3eM B MoJIeKyjaxX OpraHmdeckux BemiecTB. llonarue o
CBOOOJIHOM pajuKaje, HyKjaeopuie u deKTpodue.

Teopust cTpoeHust opraHudeckux coeauHeHuii A.M. ByTiepoBa u COBpEMEHHBIE
MIPE/ICTABIICHUSI O CTPYKType MOJEKYJ. 3HaueHHE TEOPUH CTPOCHUS OPraHUYECKUX
coeMHeHUN. MonekynspHble U CTPYKTypHble QopMynbl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHbIX BUOB: pa3BEPHYyTas, COKpalléHHas, ckeneTHas. M3omepus. Bunbl uzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PPEKTh B MOJIEKyIaX OPraHUYECKUX
COEIMHEHUN (MHTyKTUBHBII U ME30MEPHBIN dPPEKTHI).

[IpencraBnenne o kinaccupuKaluu OpraHuyYeckux BemecTB. [loHsTHE O
¢bynkumoHanbHoM rTpynme. ['omonorus. T'omonormueckue psapl. CucremaTudeckas
HOMeHKIaTtypa opranndeckux coenuHennit (IUPAC) u  TpuBHaigbHbIE Ha3BaHUS
OTJIEIbHBIX MPEJCTABUTENECH.

OcoOenHoct W  Kiaccuukaus OpraHudeckux peakiuil. OKHCIUTENbHO-
BOCCTAaHOBHTEILHBIE PEAKIIMU B OPraHUYECKOU XUMUHU.

OKCHepUMEHTaJIbHbIE METOJAbl M3y4YeHHUsl BEIIECTB W HMX MPEeBpallleHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHX BEUIECTB M MaTepHallaMM Ha MX OCHOBE,
OMBITHl MO TPEBPAUICHUIO OPraHMYECKUX BEUIECTB NpHU HarpeBaHuM (IUIaBJICHUE,
oOyTJIMBaHUE U TOPEHHE), KOHCTPYHUPOBAHHUE MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanbl. ['oMonornueckuii psig ankaHoB, oOmas ¢opMmyia, HOMEHKJIATypa H
u30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHoB, SpP°-
ruOpuan3aIus aTOMHBIX opOuTasneit yriepoa, 6-cBa3b. Ou3nueckue cBOMCTBA aTKaHOB.

XVUMUYECKME CBOWCTBA  QJKAaHOB: PEAKIMU  3aMEIICHUS, H30MEpHU3AIINH,
NeTUPUPOBAHUS, UUKIU3AlMK, TUPOJIN3a, KpekuHra, ropeHus. llperncraBineHue o
MEXaHU3ME PEAKIUN PaJUKAIbHOTO 3aMEUIECHUS.

Haxoxnaenne B npupojie. CriocoObl MOy4eHHs M IPUMEHEHNE aTKaHOB.

[uknoankanel. OOmas dopmyna, HoMeHKIatypa W wu3omepus. OcoOeHHOCTH
CTPOEHUSI M XHMHUYECKHX CBOWCTB MasbIX (IMKJIOMPOIAH, IHUKJIOOYTaH) U OOBIYHBIX
(IMKIIOTIEHTAH, ITUKIIOTeKCaH) IMKIoanKaHoB. CrocoObl IMOJyYeHHS W TNPUMCHCHHUE
LMKJIOATKAHOB.



Ankensl. ['oMonormyeckuil psijy ajqkeHoB, oOmias ¢dopmyia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AJKEHOB, SP?-rMOpHAN3aIMs
aTOMHBIX OopOuTasie yriaepoja, 6- U m-cBsi3u. CTpyKTypHas M reoMmerpuyeckas (1uc-
TpaHc-) uzomepusi. du3nyeckue CBOWCTBA ANKEHOB. XUMHUYECKHE CBOWCTBA: PEaKIUU
MIPUCOCANHEHUS, 3aMEIIECHUs B O-TIOJO0KEHHUE TPH JBOWHOMN CBS3M, MOJUMEpPU3ALUU U
okucienus. lIpaBmio MapkoBHukoBa. KauecTBeHHbIE peakIMM Ha JABOWHYIO CBSI3b.
CrocoObl MoTyYeHus ¥ MPUMEHEHUE aJTKEHOB.

Anxkanuensl. Kiaccudukaius ankaaueHoB (CONMpsOKEHHBIC, U30JUPOBAHHEIE,
Kymynupogaunvie). OCOOEHHOCTH SJIEKTPOHHOTO CTPOCHUS M XHUMHUYECKHUX CBOMCTB
CONPsDKEHHBIX JHEHOB, 1,2- u 1,4-mpucoemunenue. llommmepunsanus conpsKEHHBIX
nueHoB. CrocoObI MOTyYeHUs M IPUMEHEHUE aTKaTUEHOB.

Anxunbl. ['oMosnorudeckuid psifi aakuHOB, oOmias ¢opmysia, HOMEHKIATypa |
n30MepusA. OJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, SpP-
ruOpuan3anusi aTOMHBIX opoOutaneit yriepoaa. Pusznueckue CBOWCTBA aJKHUHOB.
XUMHYECKUE CBOWCTBA: PEAKIMUA MPHUCOCIAUHCHHS, JUMEpPU3AIMA W TPUMEpPU3aIUU,
okucieHusa. KucCIoTHbIE CBOWCTBA AJKUHOB, HMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakiuu Ha TPOMHYHO CBs3b. CHOCOOBI MOMYyYEeHHs] U TPUMEHCHHE
AJIKUHOB.

ApomaTtudeckue YrieBoaoponbl (apeHsl). ['omomoruueckuii psig apeHoB, oOIias
dbopMya, HOMEHKIATypa U HM30MepHUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
MoJieKysbl OeH3omna. dusnueckue CBOMCTBa apeHOB. XMMHUYECKHE CBOWCTBa OeH3ona U
€ro TrOMOJIOTOB: PEaKIUU 3aMellleHHus B OEH30JIbHOM KOJbLE U YIJIEBOJOPOJHOM
paaukaie, peakiuu IpUuCcoOeAUHEHHsI, OKUCIIEHnEe ToMoIoroB Oen3ouna. [IpencraBnenue 00
OpUEHTHUPYIOILIEM JEHCTBUU 3aMecTuTeneil B OEH30JIbHOM KOJbLE Ha MpUMEpe
NKWIBHBIX PaJUKAIOB, KapOOKCWJIBHOW, THUIPOKCUIBHOM, aMHUHO- W HUTPOTPYIIIIHI,
aTOMOB rayioreHoB. (OCOOCHHOCTHM XHMHUYECKUX CBOWMCTB crtupoia. l[lomumepusarius
ctuposa. CrocoObl MOTyYeHus: U IPUMEHEHHE apOMAaTUYECKUX YTIIEBOJOPO/IOB.

[Ipuponubrit ra3. IlomytHple HedTsHBIE Ta3pl. HedTh m €€ mMpoHMCXOXKACHHE.
Kamennbiii yromp u mpomaykTsl ero mnepepabotku. CrocoObl mepepaboTku HedTu:
MEpPeroHKa, KPEKUHI (TePMUYECKUN, KaTaTUTUYECKHil), pUGOPMUHT, MHUPOIH3.
[IponyxTsl epepaboTKu HEPTH, UX IPUMEHEHHE B IIPOMBIIIICHHOCTH U B OBITY.

I'eneTnyeckas cBsi3b MEXAY Pa3IUYHBIMU KJIACCAMU YTJI€BOAOPOAOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOr€HIPOU3BOAHBIX  YINIEBOAOPONOB.  Peakuun
3aMEeNIeHUs rajoreHa Ha THAPOKCOTPYIIy, HUTPOTPYIIY, IUAHOTPYMIY, AMUHOTPYIILY.
JleficTBe Ha TaJIOT€HIPOW3BOAHBIE BOJHOIO M CHUPTOBOTO PACTBOpA IIETOYH.
B3anmopeiictBue  aurajoreHajJkKaHoB ¢ 2 MarsmeM W OUHKOM. IloHstme o
METAJTIOOPTAHUYECKUX COCIMHECHUSIX. Hcnonws3oBanue rajoreHInpOon3BOIHBIX
YTIEBOJIOPOIOB B OBITY, TEXHUKE M TIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCIEpUMEHTANIbHBIE METOJAbl M3YUYEHHUs BEIIECTB M UX IMPEBPALICHUN: U3yueHHUE
(Gu3MYECKUX CBOWCTB YIJIEBOJOPOJIOB (pacTBOPHUMOCTH), KA4YECTBEHHBIX peEaKIUi
YIJIEBOAOPOJIOB PA3IMYHBIX KJIAcCOB (0OECIBEYMBAHUE OPOMHOW WIIM HMOIHOW BOJIBI,
pacTBopa mepMaHraHarta Kajus, B3aUMOJCICTBHUE alleTUJIEHa C aMMHA4YHbIM PacTBOPOM
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okcuaa cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YTIepoa U BOAOPOIa B OPraHUYECKUX
BEILECTBAX, [OJIYYEHUE HOTHIEHA M M3yYE€HUE €ro CBOMCTB, O3HAKOMIIEHUE C
koutekuusmu «Hedte» u «Yromby, ¢ obpasnamu miacTtMacc, KaydyKOB U PE3HHBI,
MOJIETUPOBAHNUE MOJIEKYJI YTJIEBOJIOPOJOB U raJOr€HIIPOU3BOAHBIX YIJIEBOIOPO/IOB.

Kucnopoacoaep:kamme oprannyeckue coeJMnHeHUsl.

[IpenenpHbie oHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYJ (Ha MpUMeEpe METaHoJa U
sTaHona). ['omonornueckuid psan, obmas ¢opMmyna, HU30MEpHs, HOMEHKJIAaTypa u
knaccupukanus. Ddusuyeckue CBOWCTBA TMPEACIBbHBIX  OJHOATOMHBIX  CIIHPTOB.
Bonopoaneie cBA3M MEXIy MOJIEKYJIaMH CIOUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIIHU
3aMENICHUs, JETUApATAIlii, OKHCICHHS, B3aUMOACHCTBUE C OpPraHUYECKUMH U
HEOpPraHMYeCKUMHU KucioTamMu. KauecTBeHHass peakius Ha OJHOATOMHBIC CIUPTHI.
JleiicTBue »TaHOJa M METaHOJa Ha OpraHu3M ueioBeka. CrnocoObl MOJdy4YeHUs u
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[IpocTteie >¢upsl, HOMeHkIaTypa u u3zoMepus. OCOOCHHOCTH (PUBMUECKUX U
XUMUYECKUX CBOMCTB.

MHOroatoMHble CIHUPTHI — OTWJICHTJIUKOIb U TiHIepuH. Dusnueckne u
XUMUYECKUE CBOMCTBA: pEaKIMU 3aMEIICHHS, B3aUMOJCHCTBHE C OPraHMYECKUMHU U
HEOPraHMYEeCKUMHU KHCJIOTaMH, Ka4eCTBEHHAsl peakI[usi Ha MHOTOATOMHBIE CIHUPTHL.
[IpencraBienue o0 MexaHHW3Me peakuuil HykieopuiabHOro 3amenleHus. JlelicTBue Ha
opranusm yenoBeka. CriocoObl MOTy4YeHUs! U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3AUMHOE BJIMSIHUE THIPOKCOTPYNIbI U OEH30JIbHOTO
anpa. duszmueckue cpoiictBa (eHona. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB (peHOJa.
KauectBennbie peakuuu Ha ¢eHon. TokcuuHocTh ¢enona. CrnocoObl MOTydYeHUs u
npuMmenenue penona. denondopmanbaeruanas cMoia.

KapOoHunbHbIE COEAMHEHUS — albJETHAbl U KETOHBL. DJEKTPOHHOE CTPOCHHE
KapOOHWIbHOW Trpymnmbl. ['OMolloruueckue psiabl aibJAEeTHAOB M KETOHOB, oOmIas
dbopmyna, u3oMepusi U HoMEHKIaTypa. Pusnueckue CBOWCTBA ajbJAECTUAOB U KETOHOB.
XHWMHUYECKUE CBOWMCTBA aJbJETHIOB M KETOHOB: pEaKIUu IMpucoeauHeHus. OKucieHue
aNbJIETH/IOB, KAauyeCTBEHHBbIE peakuuu Ha anpaeruabl. CrnocoObl TONy4YeHUS U
MIPUMEHEHHE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpeleibHbIe KAapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. DPusznyeckue CBONCTBa
OJIHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCJIOT. BoJopomHbie CBS3H MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBOMICTBA: KHCJIOTHBIE CBOWCTBA,
peakuus oSTepudUKANNUM, PpEaKIUU C YYacTHEeM YIJIEBOJOPOJHOTO  pajuKala.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL [IOHSATHE O MPOU3BOIHBIX KapOOHOBBIX
KHUCIIOT — CIIOKHBIX d(upax. MHorooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HEMpeNeIbHbIX W apOMAaTUYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHCIIOT,
THIPOKCUKApOOHOBBIX  KuCHOT. [IpencraBurenu BBICIIMX — KapOOHOBBIX — KHCIIOT:
CTeapUHOBAasi, MAIbLMUTUHOBASI, OJICUHOBAS, JUHOIe8AS, TUHONEeHO08dAs. KUCIOThHL. CIIOCOObI
MOJIyYeHUs U PUMEHEHUE KapOOHOBBIX KHUCIIOT.



Cnoxuble 3¢uppl. ['omomornueckuid psa, oOmwas ¢opMyna, HU30MEpUS U
HOMEHKJIaTypa. PU3NYECKUE U XUMHUYECKHAE CBOMCTBA: THAPOJIU3 B KUCIOW U IIEJTOYHOU
cpene.

Kupwl. Ctpoenne, ¢uznueckue M XUMUUYECKHUE CBOWCTBA >KUPOB: TUIPOJU3 B
Kucno M mienodyHod cpene. OCOOEHHOCTHM CBOMCTB JKHMPOB, COJIEpPXKAIIMX OCTaTKU
HETPEEIbHBIX KUPHBIX KUCIOT. JKUphl B IpUpoOeE.

MpbL14 KaK COJTM BBICITUX KapOOHOBBIX KHCIIOT, KX MOFOIIICE JICHCTBUE.

O6mras xapaktepucTuka yrieBonoB. Kiaccudukamnus yrieBonoB (MOHO-, Tu- U
nonucaxapuael).  MoHOcaxapuasl:  TVIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
nezokcupruboza. dusnueckre CBONCTBA M HaxOoxkjaAeHHE B mnpupoae. DOTOCUHTES.
XUMHYECKHUE CBOMCTBA TJIFOKO3bl: PEAKIUM C yYacTHEM CHUPTOBBIX M aJbJACTUIHOMN
TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [Ipumenenne rimroko3bl, e€ 3HaueHue B
KU3BHENEATCIbHOCTH opraHusma. Jlucaxapuael: caxaposa, MajibTo3a U JIaKTO3a.
BoccranaBnuBaroniye ¥ HEBOCCTaHABIMBAIOIINE Jaucaxapuibl. [Uapoan3 Aucaxapuios.
Haxoxxnenne B mpupoae u mnpumeHeHue. [lonmmcaxapuipl: Kpaxmaj, TJIUKOT€H U
nesosio3a. CTpoeHrue MakpoOMOJIEKYJ Kpaxmala, IITIMKOTeHa U 1elUTioi103bl. dusnueckue
CBOMCTBa Kpaxmalla W IIEJUIIOJIO3bl. XHWMHUUYECKHE CBOWCTBA KpaxMmaja: THAPOJIH3,
KaueCTBEHHAs peakIus C HOJ0M. XUMHUYECKHE CBOMCTBA IIEJUTIOJIO3BI: THAPOJIN3,
noixyyeHue 3QUpoB 1euTroa03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
areTaTHHIN MIENK).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHs] BELIECTB M HUX IPEBPALICHUI:
pPacTBOPUMOCTh DPa3JIUYHBIX CHOUPTOB B BOJAE, B3aMMOJCIHCTBHUE STaHONA C HATPUEM,
OKHCJIEHME JTWJIOBOIO CIHUpPTAa B albJEruj Ha pacKaJl€HHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE JTWJIOBOIO CHHpPTa JUXPOMATOM Kajus (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), KAYeCTBEHHbIE peaKkUUh Ha aimpAeruabl (C  TUIPOKCHIIOM
muammuHcepeOpa(l) u rugpoxkcuaom memu(ll)), peakius rauneprHa ¢ THAPOKCHIOM
meau(ll), xumuueckue CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJCIHCTBUE
pacTBOpa TOKO3bl ¢ ruapokcugom Mmeau(ll), B3ammopelicTBue Kpaxmalla C HOJOM,
pelIeHne SKCIepUMEHTaIbHBIX 3a1a4d nmo temam «Cruptel U (enons», «KapOoHOBBIE
KUCTOThl. CI0KHBIE YDUPBD».

A3oTconepxamue OpraHnvecKue coeJJMHeHus.

AMUHBI — OpraHMYecKHe TNPOU3BOJHBIE amMmuaka. Kraccudukanus aMUHOB:
anudarrueckue W apoMaTUYeCKue; NMEepBUYHBIC, BTOPUYHBIE M TpeTuuHble. CTpoeHUe
MoJieKyJ, oOmas Qopmyna, uzoMepusi, HOMEHKJIaTypa U (PU3MYECKHe CBOMCTBA.
XUMHYECKOoe CBOMCTBA anu(aTuuecKUuX aMHHOB: OCHOBHBIE CBOMCTBA, aJIKHMJIMPOBAHUE,
B3aMMO/ICIICTBHUE MEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOM. COJU alKUIaMMOHUS.

AHUJIMH — MOpeJCTaBUTENb aMUHOB apoMarthyeckoro psiia. CTpoeHue aHUIIMHA.
B3aumHoe BnusiHUE TPYII aTOMOB B MOJeKyse aHWIMHA. OCOOEHHOCTH XMMHYECKHX
cBOHMCTB aHwiIMHAa. KadyecTBeHHBIE peakiuu Ha aHUIUH. CHocoObl TOMydYeHUs U
npuMeHeHne anuparndeckux aMuHOB. [lonmydeHne anumHa U3 HUTPOOEH30J1a.

AmMuHokucnotel. Homenknarypa u wuzomepus. OTaenbHble MNPEACTABUTENU O
AMHUHOKHUCIIOT: TJIMLWH, ajlaHuH. PU3NYecKue CBOMCTBA AMHHOKHCIOT. XUMHUYECKHE
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CBOIICTBA aMHUHOKHUCJIOT Kak aM(pOTEpHBIX OPraHMYECKUX COCAUHEHHM, peaKius
MOJINKOHJEHCAIMY, 00pa3oBaHME NENTHUAHON CBs3U. buosornueckoe 3HaueHUE
aMUHOKHUCIIOT. CUHTE3 U THAPOJIU3 MENTUIOB.

benku kak npupoansie nmonumepsl. [lepBuunas, BTopuuHas U TpeTUYHAS CTPYKTypa
O0enkoB. XHUMHUYECKHE CBOWCTBA OEIKOB: TUAPONM3, J€HATypalus, KaueCTBEHHbIE
peaKkiu Ha OCJKu.

OKCIepUMEHTANIbHBIE METOAbl MU3YyUYEHUs] BEIIECTB M HMX MPEBPAIICHUI:
pacTBOpeHuEe OENKOB B BOJE, JIeHATypalus OeNKOB IPU HArpeBaHUU, L[BETHBIE pEaKLUU
Ha O€lIKM, pelIeHUue OHKCIEPUMEHTAIBbHBIX 3a7ad [0 TeMaM «A30TcoJeprKalue
OpraHWYECKHE COCIMHEHUs» U «Pacrno3HaBaHne OpraHUYeCKUX COCTUHEHUIN.

BricokoMmoiieKy IsIpHbIE COeIMHEHUS.

OCHOBHbIC TIOHSTUSI XHUMHH BBICOKOMOJEKYJISIPHBIX COCIUHEHUM: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPU3ALIAN, CPEAHSSA MOJIEKYJIIpHas Macca.
OCHOBHBIE METOZIbI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAMHEHUN — MOJMMEpU3aLUs U
MOJIMKOHACHC AL

[Tonumepnsie  matepuansl.  Ilmactmaccebl  (NMONMATUICH,  TOJUIPOIMUJIEH,
MTOJIMBUHUJIXJIOPU, MOJIUCTUPOI, MOJINMETUIIMETAKPUIIAT, NOJIMKapOOHATHI,
nonusTUIeHTepedTanar). YTunusaius 1 nepepaboTka IiacTuka.

DnacToMephl: HATypallbHbI KaydyK, CHHTETHYECKHEe Kaydykud (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIHN, N30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosokna: HaTypaibHble (XJIOMOK, WIEPCTh, WIENK), HMCKYCCTBEHHBIE (BHMCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHUYECKHE (KallpOH U JIaBCaH).

[Tonumepsl cnenualbHOrO Ha3zHaueHUs (TeIIOH, KeBJap, AJIEKTPOMPOBOISIINE
HOJIUMEPBI, OMOpa3naraeMple MOJIMMEPHI).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHs] BEIIECTB M UX IPEBPALICHUI:
O3HaKOMJIGHHE ¢ o0O0pa3laMi TMPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc,
Kay4yKOB, PEIICHUE HKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «Pacno3HaBaHue ruiactmacc u
BOJIOKOHY.

Pacuérhrie 3agaun.

Haxoxnenne MonekynsipHOW (hOpMysIbl OPTaHMYECKOTO COSTUHEHUS TI0 MacCOBBIM
JOJISIM  JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKJEHUE MOJIEKYJSPHOU (OpMYIIbI
OpPraHHYECKOTO COeJMHEHUsI Mo Macce (00bEMY) MPOIYKTOB CTOpaHUsi, MO KOJIUYECTBY
BemecTBa (Macce, 00bEMY) TPOAYKTOB pEaKIMU W/WUIM HMCXOJHBIX BEIECTB,
YCTaHOBJIEHUE CTPYKTYpPHOH (HOpMyJbl OpPraHMYECKOro BEIIECTBA Ha OCHOBE €ro
XUMHYECKHX CBOWCTB HJIM CIIOCOOOB MOJIYYEHHs, OIpe/esieHHe JO0IH BhIXO/a MPOIyKTa
peakuu OT TEOPETUYECKHA BO3MOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanusi MeXnpeIMETHBIX CBA3€H MPU M3YyUEHUU OpraHvydeckorl xumuu B 10
KJIacCe OCYILIECTBIISIETCS Yepe3 HCMOIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TOHSTUMN, MPUHATHIX B OTJAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO
LUKIIA.
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OO0me ecTecTBEHHO-HAYUYHBIE TMOHSATHUS: SIBIEHWE, HAY4YHBIM (hakT, THUIOTE3a,
TEeOopus, 3aKOH, AaHajiu3, CHUHTE3, Kiaccupukauus, HaOIOJEHNEe, U3MEpPEHHUE,
JKCIIEPUMEHT, MOJIEIIb, MOACIIUPOBAHHUE.

®dusnka: MaTtepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrEeTUYECKHUM
YPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3NYECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHHUS], CKOPOCTb, SHEPTHUS, MACCa.

buonmorusi:  kierka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(QHBIA W TETepOTPO(HBIA THUN NHUTAHUS, OpOXKEHHUE,
(dhoTocuHTE3, IBIXaHUE, OCTTKU, YTIIEBOIbI, JKUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsie UCKOMaeMble, TOILTUBO.

TexHoMOTHsI: MUILEBBIE TPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO THUTAHUS, MOIOIINE
CpeACTBa, MAaTEPUAJIBI U3 UCKYCCTBEHHBIX M CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBILIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTrOMHBIX siaep. XuMHUuUeckuil sieMmeHT. M3orombl. CtpoenHue
JJIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAHTOBBIE 4YHCJIA. ODHEPreTUYECKHUEe YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Knaccudukamnus XUMUIeCKHX 3JIeMeHToB (S-, p-, d-, f-
a7eMeHThI). PacmpezieneHne 3JIEKTPOHOB TIO aTOMHBIM OpOUTaNsIM. OJIEKTPOHHBIC
KOHQUTYpallMl aTOMOB JJIEMEHTOB NEPBOrO—4EeTBEPTOrO MEPHOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, AJIIEKTPOHHBIE KOH(UTYypauu HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuii 3akoH U [lepuonnueckas cucteMa XMMHUYECKUX 3ieMeHToB JI..
MenpeneeBa. CBsi3b nepuoanyYecKOro 3akoHa u Ilepuoaudyeckoil cuCcTeMbl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpHENl CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpyIIaM U nepuojam. 3HaueHue nepuogudeckoro 3akona /[.11. Menneneesa.

Xumu4ueckass CBsI3b. Buabpl XMMHYECKON  CBA3U: KOBAJICHTHAs, WOHHAad,
MeTandeckas. Mexann3mbl 00pa3oBaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-
aKLENTOPHBIN. DHeprus u anuHa cBs3u. [loaspHOCTh, HATPaBIEHHOCTH U HACHIIIIAEMOCTh
KOBaJICHTHOW cCBsi3u. KpaTHbeie cBsi3u. BopopomHas cBsa3b. MeXMOIEKYJIIpHbIE
B3aMMOJICIICTBUS.

BanieHTHOCTH U Baj€HTHBIE BOBMOXXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOU CTPYKTYpbI
MOJIEKYJI C HMX T'€OMETPUYECKHMM CTpOEHHEM (Ha MpUMEpPE COEIWHEHHM 3JIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBneHre O KOMIUIEKCHBIX coelnHeHHUsiX. CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTellb, JTUTaH/bl. 3HAYCHHE KOMIUIEKCHBIX coequHeHuil. [lonsartue o
KOOPIMHALIMOHHOW XUMHUH.

BemectBa ~ MOJNEKYJISIPpHOTO U HEMOJEKYJSIPHOTO CTPOCHHUSI. Tuner
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

Ilonatne o gucnepcHelx cucremax. Mcrunasle pactBopel. IlpencraBieHue o
KOJUIOUJIHBIX pacTBOpax. CrocoObl BbIpaXKEHUST KOHIEHTpALMU pPacTBOPOB: MaccoBas
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JI0JIs1 BELIECTBA B PACTBOPE, MOJISIpHAss KOHLEHTpauus. HacblleHHble 1 HEHACHIIICHHbIE
pacTBOpbI, paCTBOPUMOCTh. KpHucTamioruaparsl.

Knaccupukanyss u HOMEHKIaTypa HEOPraHMYECKHMX BELIECTB. TpuBHAIbHBIC
Ha3BaHUS OTJENbHBIX MPECTABUTENECH HEOPTraHUUYECKUX BEILIECTB.

Krnaccudukanus XuMUYecKux peakiuii B HEOPraHMYeCKON U OPraHUuYeCcKOi XUMHUU.
3aKOH COXpaHEHUsI MAcChl BEILECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPIUH NPU
XUMUYECKUX peakiusax. TermnoBsie 23PpGeKThl XUMHUYECKUX peakiuuil. TepMoxuMuyeckue
ypaBHEHHUSI.

CKOpoCTh XMMHYECKOW peakuuu, €€ 3aBUCUMOCTb OT pa3M4HbIX (PaKTOPOB.
I'omorenHsbIe U rereporeHHsle peakiuu. Karanns u KkaTaau3aTopsl.

OOparumbie U HEOOpaTUMBbIE peakiuu. XuUMHUeckoe paBHoBecue. KoHcranta
XUMHYECKOro paBHOBecusl. axkTopbl, BIUSIOIIME Ha TMOJOKEHUE XUMUYECKOTO
paBHOBECHUS: TEMIEpaTrypa, JaBj€HHE M KOHUEHTPAlMM BEIIEeCTB, YYacCTBYIOUIMX B
peakuuu. [Tpunuun Jle [Hlarenbe.

OnekTponuTudeckas auccoruanus. CunbHble W ciadbie JIeKTpPoauThl. CTeneHb
muccouuanuu. Cpena BOAHBIX pPAacTBOPOB: KHUCIOTHas, HEUTpaibpHas, IIETOYHAas.
Bonopoansiit nokazatens (pH) pactBopa. ['uaponus coneii. Peakiuu noHHoro oomMeHa.

OKHCTUTENBHO-BOCCTAHOBUTEINbHBIE peakiu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTEINb. [Ipoliecchl OKHCIEHUsI U BOCCTAHOBIIEHUS. BaxkHeille OKUCIuTeNnu U
BOCCTaHOBHTENU. MeTo/ 3JIeKTpOHHOro OajlaHca. DJIEKTPOJIU3 pacTBOPOB U PaCILIaBOB
BEILECTB.

DKCIIEpUMEHTAIIbHBIE METO/Ibl U3yUYECHUS BEIIECTB U UX IIPEBPAILCHUI: Pa3I0KEHUE
NEpPOKCUIa BOJOPOJAa B MPUCYTCTBUU KaTalW3aToOpa, MOJEIN KPUCTAUITMYECKUX
pEelIETOK, MPOBEJACHUE pEakUuidi MOHHOrO OOMEHa, OmpeleleHHe Cpelbl PacTBOPOB C
MOMOUIBI0 HWHAMKATOPOB, M3y4YEHUE BIIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLMH U TIOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenne HemeTauioB B [leproanueckoi cucTeMe XMMHIECKUX diiemeHToB [1.1.
MemnzeneeBa U 0COOEHHOCTH CTPOCHUS X aTOMOB. DU3HUECKHE CBOWCTBA HEMETAILIOB.
ANoTponusi HEMETAIIOB (Ha MpUMEpPE KUCIOpoa, cepsl, (hochopa u yriaeposa).

Bonopon. Ilomydyenuwe, ¢usznyeckue © XUMUYECKHE CBOMCTBA: pEaKIUU C
MeTajUlaMd M HEMeTaJJlaMHU, BOCCTAHOBUTEIbHBbIE cBoMcTBa. ['mapunel. ToruMBHBIE
3JIEMEHTHI.

lamorensl. Haxoxaenwe B mpupoje, CHOCOObI MOnMy4deHHs, (Qusndeckue u
XUMUYECKHE CBOMcCTBa. [l'amoreHoBomopoasl. BaxkHelne KUCIOpPOACOIEpKAIINE
coenuHeHus1 rajoreHoB. JlabopaTopHble ¥ TPOMBINIJIEHHBIE CHOCOOBI TOTYYSHHS
rajoreHoB. [IpuMeHeHne raJloreHOB U UX COCTMHEHNM.

Kucnopon, o3oH. JlaGopatopHble H NPOMBIIUIEHHBIE CIOCOOBI MOMYYCHHS
kuciaopoaa. Ousnyeckue U XMMHUYECKHE CBOMCTBA M NPUMEHEHHUE KHCIOPOAA M O30HA.
Oxkcubl U NEPOKCU/IBL.

Cepa. HaxoxeHue B pupojie, CIIOCOOBI MONYy4YeHUs, (PU3NUECKHEe W XUMUYECKUE
corictBa. CepoBogopox, cynbpuabl. Oxcun cepsi(1V), okcun cepoi(VI1). Ceprucras u
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CepHas KUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CepHOM KUCIIOTHL. [IpumMeHeHune cepbl
1 €€ COCIMHEHN.

A3zot. HaxoxaeHue B mpupoje, CrocoObl MOyYeHus, PU3NUEeCKUe U XUMHUUECKUE
cBoiicTBa. AMMHaK, HUTpUAbL. OKCUIBI a30Ta. A30TUCTasl U a30THAsA KUCIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KHCHOTHL. [IpumeHeHMe a30Ta M €ero COeIWHEHUM.
A3OTHBIE YAOOpEHHUS.

®ochop. Haxoxnaenwme B TpUPOJE, CHOCOOBI TMOMYy4YeHHUS, (QUINUYECKHE U
xumuyeckue cpoiictBa. @ochuasl u hochun. Oxcuasl dpochopa, pochopHast Kuciaora u
e€ comu. [Ipumenenue docdopa u ero coenunenuit. @ochopusie ynodpeHus.

VYrneposa, HaxoXJA€HHE B MpUpoje. AJUIOTponHbIe Moaudpukanuu. Ou3ndeckue u
XUMHYECKHE CBOMCTBAa TPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriepoaoMm. Oxcup
yriepoaa(ll), okcun yraepona(lV), yronbHas kuciota u e€ coiu. AKTUBHUPOBAHHBIN
yronb, ajncop6uus. @Dymiepensl, rpadeH, yriaepoaHble HaHOTPYyOkHu. IlpuMeHeHue
MPOCTHIX BELECTB, 00pa30BaHHBIX YIJIEPOIOM, U €r0 COSAUHEHHI.

Kpemuuii. Haxoxzaenue B mnpupoje, crnocoObl MoiayyeHus, ¢Gu3nyeckue u
xumuueckre cBoictBa. Oxcua kpeMuusA(lV), KkpemHHeBass KHUCIOTA, CHUJIUKATBHI.
[Ipumenenue kpeMHust 1 ero coeAMHeHul. CTeKI10, ero Nojay4yeHue, BUAbI CTeKIa.

[Tonoxenne MeramioB B Ilepuoguueckoil cuUcTeMe XUMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHHS AIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. Ob6mue pusndeckue
cBoiicTBa MeTaiioB. [I[pumeHeHue MeTamioB B ObITY U TexHHKe. CIUIaBbl METAJIOB.

DNEKTPOXUMUYECKUN psJl HanpspkeHUd MmeTtawioB. OOmue crnocoObl MOJydeHus
METAJJIOB: TUIPOMETAIUTYprusi, MUPOMETAILTYyprusi, 3JeKkTpoMmerauryprus. [loHstue o
Koppo3uu MeTaisioB. CriocoObl 3alUThI OT KOPPO3UH.

Ob6mas xapakrepuctuka MetamuioB |A-rpynnsl  [lepuonuyeckoil  cucTembl
XUMHYECKHX dJeMeHToB. HaTpuii u kanuii: moiydeHue, (QU3MYECKUE U XUMHUUYECKUE
CBOICTBA, MPUMEHEHHNE MPOCTHIX BEUIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka wmeTtamwioB |IA-rpynner  [lepuogumdeckoit  CHUCTEMBI
XUMHYECKHX DJIEMEHTOB. MarHuii M KalblMii: MojiydeHue, Gu3nueckue U XUMUYECKUe
CBOICTBa, NMPUMEHEHHE MPOCTHIX BEHIECTB M UX coenuHeHui. JKECTKOCTh BOABI U
CrocoObl €€ ycTpaHeHHUsI.

AntoMuHUR: TIONyYeHue, (U3MUEeCKHe M XUMUYECKHE CBOICTBA, NPUMEHEHUE
MPOCTOTO BEIIECTBA M €r0 COeAMHEHUN. AMQOTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA
ATIOMUHUS, TUIPOKCOKOMITIIEKCHI alTFOMUHHS.

OO0miass ~ xapakTepucTWKa  MeTayuioB  moOouHbix  monarpynn  (b-rpymm)
[Teproauueckoil cuCTeMbl XUMUYECKUX SIIEMEHTOB.

®u3znueckue M XMMHUUYECKHE CBOWCTBA XpoMa U €ro coeAuHeHud. OKCuabl H
rugpokcuapl - xpoMma(ll), xpoma(lll) m xpoma(VI). Xpomarel W auxXpomatsl, HX
OKHUCJINTENbHBIE cBOMCTBA. [loyueHre U mpuMeHEHHE XpoMa.

@u3nyeckue U XMMUYECKHE CBOMCTBA Maprasiia M €ro coelInHeHui. Baxnenmue
coenunenus: mapranua(ll), mapranua(lV), mapranna(VI) u mapranua(Vl1l). [lepmanranar
KaJiusl, €ro OKUCIUTEIbHbIE CBOWCTBA.
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dusnyueckue MW XUMUYECKHE CBOICTBa >Kene3a U ero coenuHeHuil. OKCHIIBI,
ruapokcuabl U conu xene3a(ll) u xeneza(lll). [lonyyenue u npumeHeHue xene3a U €ro
CILIaBOB.

Ou3nyecKkue M XUMHUYECKHE CBOMCTBA Meau W €€ coequHeHuil. llomydenwe u
MIPUMEHEHHUE MEU U €€ COCTMHEHUI.

[uuk: nmonyuyenue, pu3nuecKue U XUMUYECKUE CBOWCTBA. AM(OTEpHbIE CBOMCTBA
OKCHJIA W THAPOKCHIA IMWHKA, TUAPOKCOKOMIUJIEKCHI IMHKA. [[puMeHeHne nuHKa U €ro
COCIMHECHU.

DKCNEPUMEHTAIBHBIE METOJbl U3YUYEHHUs BEIIECTB U MX MPEBPAIICHUN: U3yYECHUE
o0pa3lloB HEMETaUIOB, TopeHue cepsl, ¢ocdopa, xKeiaeza, MarHusi B KUCIOPOJIE,
W3y4YEeHUE KOJUIeKIMU «MeTamasl ¢ CIUIaBbl», B3aUMOJICUCTBUE IIEJIOYHBIX U
IEJI0YHO3EMENIbHBIX METAJNIOB C BOJIOW (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
B3aMMOJICVICTBUE IIMHKA U JKeJie3a C PAaCTBOPAMHU KHUCJIOT M WIEJIOYEH, KAaU€CTBEHHBIC
peakuMy Ha HEOPraHWYECKUE aHHMOHBI, KAaTHOH BOJOPOJA M KATHOHBI METAJUIOB,
B3aUMOJICVCTBUE THAPOKCUIOB ATIOMUHHUS U LIMHKA C PACTBOPAMHU KHCJIOT U IIEIOYEH,
pElIeHNE YKCIIEPUMEHTAIBHBIX 3a7a4 o TemaM «l amorens», «Cepa U €€ COeTUHEHUS»,
«A30T m Qochop W UX coeauHEHHUs», «MeTamibl TIAaBHBIX MOATPYMD», «MeTaibl
MOOOYHBIX MOATPYIID.

XUMUS U )KU3Hb.

Ponbp xumum B obOecrieyeHUM YCTOMYMBOIO pa3BUTHUsS uernoBeuecTBa. [loHarue o
HAay4YHbIX METOAaxX MO3HAaHHWSA W METOJOJOIMM HaydyHoro wuccieaoBaHus. Hayunbie
IOPUHILIMIBI  OpPraHM3alMi  XHUMHUYECKOro Mpou3BoACTBA. [IpoMbliieHHbIE CHOCOObBI
NOJly4YeHUs BaKHEWINUX BelIecTB (HAa MpUMepe IMPOU3BOACTBA aMMHaKa, CEpPHOMN
KUCJIOTHI, MeTaHoja). [IpoMbllieHHbIe CIMOCOObI MOMYyYEHHS METAJIOB W CILJIaBOB.
XHWMHUUYECKOE 3arpsi3HEHUE OKpYKAIOUIEH Cpelbl U €ro MocieAcTBusA. Poib XUMHUU B
o0ecreyeHnH SHEPreTUYECKO 6e30MacHOCTH.

XUMHS U 310pOBbE YeloBeKa. JIekapcTBeHHble cpeAcTBa. [IpaBuia nenoab30BaHus
JIEKApCTBEHHBIX MpenapaToB. Poib XUMUM B Pa3BUTHH MEAUIIVHBL.

XUMHUS THIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble M00aBkU. Ponb xumuu B
o0ecreyeHnH MUIEBON O€30MacCHOCTH.

Kocmernyeckue wu mapdromepHbsie cpenactBa. beitoBas xumus.  [Ipasuia
0€3011acCHOT0 UCIIOJIL30BAHUS MPENAPaTOB OBITOBOM XUMUU B MIOBCETHEBHOM JKU3HH.

XUMHUS B CTPOUTEILCTBE: BAKHEHIIINE CTPOUTEIbHBIE MaTepHAaIIbl (LIEMEHT, OETOH).

XuMHUS B CENTbCKOM X03stiicTBe. OpraHndeckie 1 MUHEpaIbHbIE yI00pEHUsI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuaibl, KpacK, CTEKIO, KepaMHUKa.
Marepuansl 15 3aeKTpoHUKH. HaHOTEXHOIOTHM.

Pacuérnbie 3amaun.

Pacuérpl: Macchl BemiecTBa WM 00BEMa Ta30B MO H3BECTHOMY KOJMYECTBY
BEII[ECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIONIUX B PEAKIMH BEIIECTB, MAaCCh
(0ObEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMM, €CIM OJHO M3 BEIIECTB UMEET
MpUMecH, Macchl (00bEMa, KOJMWYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIU OIHO W3
BEIIECTB J1aHO B BHUJE pPAcTBOpa C ONPEACIEHHOM MAacCOBOM JOJIEM pPACTBOPEHHOIO
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BEIIECTBA, MAaCCOBOW JOJM M MOJISIPHOW KOHIIEHTPAlWH BEIIECTBA B PACTBOPE, IOJIH
BBIXOJ[a TPOJYKTA PEAKIIUU OT TEOPETHUYECKHA BO3MOKHOTO.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMETHBIX CBSI3ed NPHU M3YYEHHHM OOLIEd M HeOpraHM4eCKou
xumun B 11 Kiacce ocymiecTBISETCS 4epe3 UCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TOHSATUN, TaK U MOHSATUN, MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-
HAay4YHOT'O ITUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSATUS: SIBICHWE, HAY4YHBIM (haKkT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJlIW3, CHUHTE3, KiacCUUKaIus, TMEepUOAUIYHOCTb, HAOII0IEHNE,
W3MEpPEHHE, IKCIIEPUMEHT, MOJI€IIb, MOJCIIMPOBAHUE.

®dusuka: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOMbI, PAJAUOAKTUBHOCTh, MOJEKYJA, SHEPreTHYECKUM YpOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, WJCANbHBIA Ta3, (PU3NUECKHe BEIMYUHBI,
€IMHUILIBI U3MEPEHUSI, CKOPOCTh, YHEPIHUS, Macca.

buonorusi: knertka, opraHu3M, 3KocHcTeMa, Owocdepa, MeTaboIM3M, MaKpo- U
MUKPODIJIEMEHTHI, OCJIKH, JKUPBI, YIJICBOMABI, HYKICUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: muHepanbl, TOPHBIE TOPOJIbI, TOJE3HBIC HCKOMAEMbIe, TOILUIMBO,
pecypchl.

TexHonorusi: XMMHYECKash MPOMBIIUIEHHOCTh, METAJUIyprusi, CTPOUTEIIbHBIE
MaTepuayibl, CEIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHIIEBAsI IPOMBIIUIEHHOCTb,
(dhapMarieBTHYECKass MPOMBIIICHHOCTb, TMPOM3BOJICTBO KOCMETHYECKUX IpEenapaTos,
MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, JJEKTPOHHAS MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUH.
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IJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA NTPOT'PAMMBI 11O XUMHUU
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUM C CHCTEMHO-NIEATEIBHOCTHBIM TMOAXOAOM B  CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUA TMpeAMETa «XHUMHs» Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHUsl BBIJECJIEHBl CIEAYIOIIME COCTABJSIOLIME: OCO3HAHUE OO0YyYaroIIMMUCS
pOCCHICKOU rpak JaHCKOM UJICHTUYHOCTH; TOTOBHOCTDH K CaMOpPa3BUTHIO,
CaMOCTOSITEIPHOCTH ¥ CaMOOIPEACIICHUIO; HaJWYue MOTHBALUM K OOYUYCHHUIO;
TOTOBHOCTh U CIIOCOOHOCTH O0YYaloLIUXCsl PYKOBOJCTBOBATHCSA MPUHATHIMU B OOIIECTBE
MpaBWJIaMi W HOPMaMH TIOBEJICHUs; HaWYUE TPABOCO3HAHUSA, DKOJOTHYECKOU
KYJBTYPBI; CIIOCOOHOCTh CTAaBUTH 1I€JIU U CTPOUTH KM3HEHHBIE TIJIaHBI.

JIugHOCTHBIE  pe3yNbTaThl ~ OCBOCHHUS  TpeaAMeTa  «XUMHS»  OTPaXKAroT
chOpMUPOBAaHHOCTh  OMBITA  [O3HABATEIBHOM W  TNPAKTUYECKOW  JEATETbHOCTH
oOyuaroluxcs B mpouecce peaausalunu 00pa3oBaTeIbHON e TeIbHOCTH.

JIugHOCTHBIE  pE3yNbTaThl ~ OCBOCHHUSA  TpeAMeTa  «XUMHS»  OTPaKAroT
c(hOpMUPOBAaHHOCTh  OMBITA  [O3HABATEILHOM W  TPAKTUYECKOW  JEATETbHOCTH
oOydJaronuxcsi B Mpoliecce pean3aiuu 00pa3oBaTebHON ACSITEIHHOCTH, B TOM UHCIE B
YaCTH:

1) rpaKaaHCKOro BOCIIUTAHMA:

OCO3HaHHSA OOYyYarOIIMMHCS CBOMX KOHCTUTYLHMOHHBIX TMpaB MU 0OA3aHHOCTEH,
YBaXEHUS K 3aKOHY U NPABOIIOPSAIKY;

IIPEACTABJIEHUS O COLMAIIBHBIX HOpMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM AESITENbHOCTH MPHU CO3JaHUU Y4EeOHBIX
IPOEKTOB, PEIICHUU YYEOHBIX W TO3HABATENbHBIX 3a]a4, BBIMOJHEHUU XUMUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUEOHOU NESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO  OTHOIIEHHS K HCTOPUYECKOMY H  HAyYHOMY  HACIIEIIUIO
OTEUYECTBEHHON XUMUU;

YBOXEHHUS K TIPOLIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTHUUECKOTO
MPUJIOKEHUSI XUMHUHU, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKH €CTh PE3yJbTaT JJIMTEIbHBIX
HaOJI0ICHU, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSHHOTO TPY/Ja YUEHBIX
U MIPaKTUKOB;

MHTEpEeCa W IO3HABATEJIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEAYIOIIEM AaHAJIN3E
nH(MOPMAIINK O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUEeCTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKHUMH SBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHU;
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TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBApUUIEH € MO3ULIAN
HPaBCTBEHHBIX U IPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIIEICTBUN MTOCTYIIKOB;

4) popMupoBaHUs KYJAbTYPHI 310POBbS:

MMOHUMAaHMs LIEHHOCTEHN 310pOBOro M 0e30macHoro oopasa »KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (PHU3UYECKOMY M IICUXUYECKOMY
310pPOBBIO;

coOnrofeHust mpaBui Oe3omacHOro oOOpalieHUus C BeEleCTBaMU B OBITY,
ITOBCETHEBHOM JKU3HU, B TPYIOBOM JEATEIBHOCTH;

MOHUMAaHMs [IEHHOCTU NPaBWJ MHAMBUAYAIbHOIO M KOJIJIEKTUBHOIO 0OE30MacCHOI0
MOBEJCHUS B CUTYaLUsX, YTPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

OCO3HAaHUSA TIOCHEACTBUH W HENPUATUS BPEIHBIX MPUBbIYEK (yNOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4EOHO-UCCIIEIOBATEIbCKON AEATEIbHOCTH,
OOIIECTBEHHO TMOJIE3HON, TBOPUECKOM U IPYTUX BUAAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHMM MPAKTHUECKHUX 3a/ayd COLUaTbHOU
HaIpPaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY HM3YYEHHIO MPOQECCH pa3IMuHOro pojia, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS IPEIMETHBIX 3HAHUN IO XUMUHU;

YBaXCHUS K TPYAY, JIOASAM TPyJa U Pe3yJIbTaTaM TPYIAOBOU JESATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYaJbHOW TPaeKTOpUH 0Opa30BaHus,
Oyaymeld mnpodeccun M peaau3aly COOCTBEHHBIX JXU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHMM, HWHTEPECOB M IOTpeOHOCTEH
00I111eCTBA;

6) IK0JIOrH4YecKOro BOCUTAHUSI:

9KOJIOTUYECKH IIeJIeCOO0Opa3HOro OTHOIIEHUS K HPUPOJEe KaK HCTOYHUKY
CYILLIECTBOBAHNUS KU3HU Ha 3eMIIE;

INOHUMaHUs TJI00aJBHOTO  XapakTepa S3KOJOTMYECKUX MpoOieM, BIUSHUS
SKOHOMMYECKHX IIPOLECCOB Ha COCTOSTHUE IIPUPOJIHON U COLIMAIBHOM CPEJIbI;

OCO3HaHMsI HEOOXOAMMOCTH MCIIOJIb30BAHUS JIOCTHKEHUH XUMHUH JJIS PelleHUs
BOIIPOCOB PALIMOHAIBHOTO MPUPOIOTIONb30BAHUS;

AKTUBHOI'O HENpUATUS JEHCTBUM, NPUHOCALIMX BPEN OKPYXKaroUlel NpPUpPOIHON
cpele, YMEHHs MPOTHO3MPOBATh HEOJIArOMPUATHBIE HKOJOTUYECKHE IOCIEICTBHS
MpEeANPUHUMAEMBIX JEHCTBUI U NPEJOTBpalaTh UX;

HQJIMYUSA PA3BUTOTO HKOJIOTMYECKOIO MBIIIJIECHUS, AKOJOTHYECKON KYJIBTYpBI,
OMbITa JESATEIBHOCTH HKOJIOIMYECKON HaIpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS
MMHU B TO3HABAaTEIbHON, KOMMYHUKATUBHOW W COIMAJILHON MPAaKTHKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO NMPOTHUBOCTOATH HJICOJIOTUHN XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHHUSA:

MUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
0O0IIeCTBEHHOW MPAKTHKH;
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MMOHMMaHUS CrIeNU(PUKA XUMHUHM KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUH
pallMOHATBFHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM LEIOCTHOTO TMPEJCTaBICHUs 00
OKpY>KalollleM MUPE KAaK O €IMHCTBE MPHUPOAbI U YEJIOBEKA, B MO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEW U PELICHUHU MPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOW IUBUIIM3AINU: B
e€ TYMaHHCTHYECKON HaMpaBIEHHOCTH W BaXXHOM pOJM B CO3JaHUU HOBOW 0a3bl
MaTepuaabHON KYJIbTYphl, B PEIICHUH TI00aNbHBIX MPOOJIEM yCTOMYHUBOTO PA3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTHUECKOM O€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, OOECIICUCHHH YCIOBUU YCIEIIHOTO TpyJda U DKOJIOTHYECKHU
KOMQOPTHOM KU3HU KAXKOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJIOB IO3HAHMS,
WCIIOb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOIyYaeMbIe
3HAHUS I aHajdu3a U OOBSCHEHHS SIBJICHUN OKPYXKAIOIIET0 MHUpA U MPOUCXOIAIIUX B
HEM HM3MEHEHHM, yMEHHUsS JeJaTh OOOCHOBAHHBIC 3aKJIOUCHHMsS] HAa OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIMXCS TAHHBIX C IENIBI0 MOTYUYEHUS TOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOATENIBHO MCIOJb30BaTh XUMUUYECKUE 3HAHUS JJIsl pelIeHUs
mpo0JeM B peabHbIX JKU3HEHHBIX CUTYAIIHIX;

WHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJIyYEHHIO HOBBIX 3HAHMM IO XMMHUU B COOTBETCTBUM C YKU3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B paszIMuHbIX cdepax mnpodeccuoHalIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yiabTaThl OCBOEHHS IPOrpaMMbl MO XUMUHU Ha YpPOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUTSt dbopMupoBaHus MHUPOBO33PEHHUS oOyJaromuxcs
MEXIUCIUIUITMHAPHBIE  (MEXIpeAMETHbIE) OOIIeHAYyYHbIe TOHATHSA, OTpPaXKaIoLIue
[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CHEIU(PUKY METOJOB MO3HAHUS, UCIIOIb3yEMBbIX
B €CTECTBEHHBIX HayKaX (Marepus, BEILECTBO, DHEPrus, SBJICHHUE, MPOLECC, CUCTEMA,
HAy4YHbIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOII0IeHNe, U3MEPEHUE, SKCTIEPUMEHT U JApYyTHe);

yHUBEpCAJIbHbIE Yy4eOHblE JEWCTBHsS (IMIO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
pEryISITUBHBIE), obecrieunBaromye (GpopmMupoBanue (QyHKIIMOHATBLHON TPAMOTHOCTH U
COILIMATTLHOM KOMIIETEHIIMHU 00YyYaroIINXCs;

CIIOCOOHOCTh  OOYYaIOIUXCsl HKCIOJIb30BaTh OCBOCHHBIE MEKIAUCIHUILIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHMS U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS B MO3HABATEIHLHOU U
COLMAIIbHOM IIPAKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCATLHBIMHU yUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACHCTBUSIMHU.

Ilo3HaBaTe/ibHBIE YHHBepCcaJIbHbIE y4eOHbIe el CTBUA
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1) 6a3oBbIe JJOTMYeCKHE JeHCTBUA:

CaMOCTOSITEbHO (OPMYIHUPOBATh U aKTYaIM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEACIATh UEIU NCITENbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPHUHU UX TOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C MTOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI TIOTUYECKOTO MBIIIUICHUS: BBIICIATH
XapakTEepHbIC MPU3HAKU TOHATHH M YCTaHABIMBATh HMX B3aUMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIME MOHATHS 17151 OOBSICHEHUS OTACIbHBIX ()aKTOB U SIBJICHUM;

BBHIOMpATh OCHOBAHUS M KPUTEPHUHU IS KIAaCCU(PHUKAIIMU BEIIECTB U XUMHUYECKUX
pEeaKIunii;

yCTaHABIIUBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKJeHUS (MHIYyKTUBHBIC, IETyKTUBHBIC, M0 aHAJIOTHN),
BBIABJISITh  3aKOHOMEPHOCTH U TPOTUBOPEYUST B PACCMATPUBAEMBIX  SIBJICHUSX,
(hopMyIHpPOBATH BHIBOBI U 3aKITIOYCHUS;

NPUMEHATh B TIPOIIECCE TMO3HAHHUS HCMOJIb3YEeMble B XUMHUHU CHUMBOJHUYECKUE
(3HaKOBBIEC) MOJICNIH, TPEOOPA30OBBIBATH MOJCIBbHBIC TIPEACTABICHUS — XUMHUYECKUM 3HAK
(cumMBOJ) BneMeHTa, XxuMuuyeckas ¢Gopmysia, ypaBHEHHE XUMUYECKOW pEaklnu — TMpU
pelieHnr y4eOHBIX TO3HABATEIbHBIX M TPAKTUYECKUX 3ajad, MPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TIPEACTABICHUS JUISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX
BEIIIECTB U XUMUYECKUX PEaKIIHil.

2) 0a30BbIE HCCJIEA0BATEIbCKHE AeiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XMMUUYECKUX PEAKIUA;

dhopmynupoBaTh LETHW W 3aJa4d HCCIEAOBAHUS, WCIIOIb30BaTh IOCTABIICHHBIC U
CaMOCTOSTENHHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI 1711 (POPMHUPOBAHUS THUIIOTE3Bl MO TMPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX
CYXKIICHUU;

BJIaJICTh HaBbIKAMHM CAMOCTOSITEIILHOTO TIJIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHs HaOMOJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEIFHO TPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIUpOBaTh OO0OOIIEHUS U
BBIBOJIbI OTHOCHUTEIBLHO JIOCTOBEPHOCTH pE3YyJbTaTOB MCCJIEJOBAaHMS, COCTaBIATh
000CHOBaHHBIN OTYET O MPOJIeTIaHHON padoTe;

pUOOPETATh OMBIT YICHUICCKON MCCIIeIOBATEIbCKON U MPOSKTHOU JACSITEIHHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3aJiad, MPUMEHECHUIO PA3IMYHBIX METOJAO0B MTO3HAHHUS.

3) padora ¢ unopmanueii:

OPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHHKAX HHpOpMarmu (HaydHO-TIOMYJISIpHAs
JTUTEpaTypa XUMHUYECKOTO COJEpXkaHHs, CIPAaBOYHBIE MocoOus, pecypcel WHTepHeTa),
aHAIM3UPOBATh WHOOPMAIMIO PA3TUYHBIX BUIOB M (POPM MPEACTABICHUS, KPUTUIECCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTH;

(dhopMyIHpOBaATh 3aNIPOCHI U MPUMEHSTH PA3JIMYHBIE METOJIBI MIPHU MOUCKE U O0TOOpE
uH(popManK, HeOOXOIMMOH JIJIs1 BBITIOJTHEHUS YUEOHBIX 331249 ONPECIEHHOTO TUIIA;

20



NpuOOpeTaTb  ONBIT  HMCHOJIb30BaHHMS  HMH(DOPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH U Pa3InYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpPEACTABICHUS HHYOpMALUU
(cxeMbl, rpaduKu, AMarpaMMsbl, TaOJIULbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAay4HbIM SI3bIK B Kaue€CTBE CPEACTBA MpH padboTe ¢ XMUMHYECKOU
MH(pOpMAaLMEN: TPUMEHATh MEXIpPEIMETHbIE (PU3NUECKUE U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBI, (OpMYJibl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISAIHOCTH.

KomMmyHukaTuBHbIE YHHBepcaibHble y4eOHbIe el CTBHA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOIl TeMbI B XOJI€ AUAJIOora U/ Uiu
JIMCKYCCHH, BBICKA3bIBATh HJIeU, (POPMYIMPOBATH CBOU MPEUIOKEHHUSI OTHOCUTEIBHO
BBITIOJIHEHUS TIPEIIOKEHHON 3a/1auu;

BBICTYNAaTh C [Mpe3eHTalueld pe3yJbTaTOB I103HABATENIbHOM JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH MPU BBIOJHEHUU
XUMHYECKOT0 JKCIEPUMEHTa, MPaKTUYECKOW padoThl MO HCCIEJOBAHUIO CBOWCTB
M3y4YaeMbIX BEIECTB, pealu3aliyd y4eOHOro MpoekTa, U (OpMYyJIHpPOBATh BBIBOABI IO
pe3yJibTaTaM IIPOBEIEHHBIX MCCIEAOBAHUM IIyTEM COIVIACOBAHUSA IO3ULMK B XOJE
o0cyXeHUsI 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepCcaJbHbIe Y4eOHbIe 1eiicTBUSA:

CaMOCTOSITENIbHO  IUIAHMPOBAaTh M OCYILIECTBJIATh CBOKO  ITO3HABATEIBHYIO
NESATEIBHOCTh, ONpeensas €€ Lead M 3aJadyd, KOHTPOJUpOBaTb U IO Mepe
HEOO0XOIMMOCTH KOPPEKTHPOBATh MpelaraéMblii aJrOpUTM JE€HCTBUI MPHU BHINOIHEHUN
y4eOHBIX M HCCJIEI0BATEIIbCKUX 3a/iay, BbIOMpaTh HambOojee 3(h(EeKTUBHBIA CMOCO0 HX
pEIIEHUs] C YYETOM NOJIy4YE€HHUs HOBBIX 3HAHUH O BEIECTBAX U XUMHUUYECKUX PEAKLMIX;

OCYLIECTBJISITh CAMOKOHTPOJIb ~ JEATENBHOCTM HA OCHOBE CaMOaHalIW3a H
CaMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOCHMSI MPOTpaMMbl IO XUMHM Ha YriyOinéHHOM
YpPOBHE Ha YpOBHE CpeIHEro oOmero oOpa3oBaHMs BKIIOYAIOT cleUU(UUYECKHE s
yueObHoro mnpeaMera «XUMMs» HaydHble 3HAHUS, YMEHHMS U CIIOCOOBI JEHCTBHM MO
OCBOGHMIO, HHTEpIpeTalud U NpeoOpa3oBaHUIO 3HAHWM, BUABI JEATEIBHOCTU I10
MOJIyYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HaHUM B Pa3JIMYHBIX YUEOHBIX CUTYyalUsX, a
TaKK€ B pealbHBIX JKU3HEHHBIX CUTYallUsX, CBS3aHHBIX C XUMHeEH. B mporpamme mno
XUMHH NPEIMETHBIE PE3YJIbTAThI IPEACTABIIEHBI 110 TOJaM U3y4YEHUS.

10 KUIIACC

IIpenmeTHbIe pe3yiabTaThl OCBOEHMS Kypca «OpraHudeckass XMMHsD) OTPaXaroT:

c(OpMHUPOBAHHOCTH MPEACTABICHUNA: O MECTE M 3HAYCHUHM OPraHUYECKONW XUMUH B
CHUCTEME ECTECTBEHHBIX HayK U €€ poiau B O0ECNeYeHHH YCTOHYMBOIO Ppa3BUTHUS
YeJIOBEYECTBA B PEHICHHH TMPOOJIEM HKOJIOTHMUECKON, IHEPreTHUYEeCKOW W MHUIIEBOM
0€30macHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JIaHUM HOBBIX MaTEpHUalOB, HOBBIX
UCTOYHUKOB DJHEPruu, B O0OECHEUEeHUH pAUOHAIHHOTO MPHUPOJIONONb30BAHUSA, B
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(dbopMHUpPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEIIOBEKA, a TAKKE IKOJOTUICCKU
000CHOBAHHOT'O OTHOLIEHUS K CBOEMY 370POBbIO M IPUPOJIHON Cpee;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHWM, KOTOpast BKJIIOYAET: OCHOBOIIOJIATA0IINE
TOHSATHS — XUMHUYECKHIA 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAsT 000JI0YKa atoma, S-, pP-, d-
aTOMHBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHHSI aToMma, THOpHIM3aIius
aTOMHBIX OpOWTaNiell, MOH, MOJIEKYJa, BAJICHTHOCTH, SJIEKTPOOTPHUIIATEILHOCTD, CTETICHb
OKHCJICHHSI, XHMHUYECKasi CBSI3b, MOJIb, MOJISIPHAST Macca, MOJIIPHBIH 00BEM, YTIIepOIHBIN
CKeJeT, (YHKIIMOHAJbHAS TPYIIa, paguKaji, CTPYKTypHbIC (GopMmyibl (pa3BEPHYTHIE,
COKpam€HHBbIC,  CKCIICTHBIC), HW30MEpHsl  CTPYKTypHas W  IPOCTPAHCTBEHHAs
(reomeTpuyecKas, ONTHYECKAs), M30MEpPbl, TOMOJOTHYCCKHUI  psAl, TOMOJOTH,
YIJI€BOAOPObI, KUCIOPOJ- U a30TCOAEpPIKAIIUE OpPraHUYEeCKHEe COEIMHEHUs, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHCHHS; TCOPHH, 3aKOHBI
(nepuoanueckuit 3akoH . 1. MenneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX BEUIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS
SHEPTUU NPU XUMHUYECCKUX PEAKIIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUN SI3BIK XUMUH,
MHPOBO33PCHUCCKHE 3HAHMS, JICKAIIUE B OCHOBE IOHMUMAHHWS MPUYHMHHOCTH M
CUCTEMHOCTH XUMHUYECCKUX SIBJICHHH, TNPEJACTABICHUS O MEXaHU3MaxX XHMHYCCKUX
peaknui, TePMOJMHAMUYCCKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX HX IMPOTEKaHHS, O
B3aMMHOM BJIUSSHUM aTOMOB M TPYIIl aTOMOB B MOJCKyJax (MHIYKTHBHBIA U
Me3oMepHbId 3¢ dekTsl, opueHTaHThl | u |l poma); dakromormvyeckue cBemeHHUs O
CBOICTBaxX, COCTaBe, TIOJyY€HHH M OE30MaCHOM HCHOJIb30BAaHUU BaKHEHUIIHX
OpraHMYECKHX BEIIEeCTB B OBITY W MPAKTUYECKON MAESITENbHOCTH YeJOBEKa, OOIIHUX
HAyYHBIX TMPUHILMIAX XHMHUYECKOTO TIPOM3BOJICTBA (Ha TMpuUMeEpe MPOU3BOACTBA
MeTaHoJIa, MepepadoTKu HePTH);

chOpMUPOBAaHHOCTh YMEHMIA: BBISABJISATH XapaKTepHbIE TPU3HAKU TOHSTHUH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE TOHSATUS TIpU
OMKMCAaHUU COCTaBa, CTPOCHHS U CBOWCTB OpPraHMYECKUX COeIMHEHUN;

c(hOpMUPOBAaHHOCTb YMEHUI:

UCIIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJIGHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYNl OPraHUYECKUX
BEIIECTB;

COCTaBIIAITh ypPaBHEHUS XHMHUECKHX pEaKIUid M pacKpblBaTh HX CYIIHOCTb:
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHHUS JIEKTPOHHOTO
OanmaHca ITHX peakiui, peakiil HOHHOTO OOMEHa MyTEM COCTaBIICHUS WX TOJHBIX U
COKpAIEHHBIX HOHHBIX YPaBHEHUMH;

U3rOTaBIIMBATh MOJIETM MOJIEKYJ OPTaHMYECKHUX BEIIECTB JUIS WIUIIOCTPAIIUU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMHUPOBAaHHOCTh YMEHHMIA: YCTAHABIMBATh MPUHAIICKHOCTh HM3yUEHHBIX
OpPraHMYECKHUX BEIIECTB M0 MX COCTaBY W CTPOCHHIO K ONPENEIEHHOMY KIIACCy/TpyTre
COCIMHEHUH, NMaBaTh MM Ha3BaHWs Mo cuctemarnuyeckoit HomeHknarype (IUPAC) u
MPUBOJUTH TPUBUAIBHBIE HA3BaHUS [UISI OTACIBHBIX MPEICTABUTEICH OpPTraHMYEeCKHX
BEIECTB (ITUIICH, alleTHIICH, TOIYOJI, TIIMIEPHH, STUIICHTITUKOIb, (peHon, popmabaeru,
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aleTajgbACTHl, AaleTOH, MypaBbUHAs KHCIIOTA, YKCYCHAas KHCJOTa, CTEapHHOBAas,
OJICMHOBAs, MATbMUTHHOBASI KUCIIOTHI, TIMLWH, aJlaHWH, MalbTo3a, (PPyKTO3a, aHWIWH,
JMBUHMII, H30IIPEH, XJIOPOTIPEH, CTUPOII U IPYTHE);

c(OpMHUPOBAHHOCTH YMEHUS OIPENENATh BHJ XUMUYECKON CBSI3U B OPTaHUYECKUX
COCIMHEHUAX (KOBAJCHTHAsI M HOHHAS CBSI3b, G- U T-CBS3b, BOJOPOIHAS CBS3b);

cOPMUPOBAaHHOCTh yYMEHHS TNPUMEHATH  TOJOKEHUS TEOPUU  CTPOCHHS
oprannueckux BemectB A. M. BbytinepoBa nns 0OBSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT WX COCTAaBA U CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUU XapaKTEPH30BaTh COCTaB, CTPOCHUE, (U3NUECCKHE H
XMMHYECKHE CBONCTBA THUIUYHBIX MPEICTABUTEICH PAa3IMYHBIX KIACCOB OPTaHUYECKHX
BEIIECTB: aJKaHOB, IMKJIOAIKAHOB, aJKEHOB, AJKaJHCHOB, AaJKWHOB, apOMATHYECKUX
VTICBOJIOPOJIOB, CIHPTOB, AIbJICTUIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX H
CIIO)KHBIX 3(HPOB, KHUPOB, HUTPOCOCAMHEHWH ¥ aMHUHOB, AMHHOKHCIIOT, OCJIKOB,
VTAEBOJIOB (MOHO-, JW- W TOJUCAXapHIOB), WJUIIOCTPHPOBATh TEHETHUYECKYIO CBS3b
MEXTy HOIMU YPaBHCHHSIMHA COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA C UCTIOIH30BAHUEM
CTPYKTYPHBIX (popMyIT;

c(OPMHUPOBAHHOCTh YMEHUS TIOATBEPXkKIaTh HAa KOHKPETHBIX MPHMEpax XapakTep
3aBHCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPTaHWYECKHX COCAMHEHWH OT KPATHOCTH M
TUIA KOBAJICHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BJIMSIHUSI aTOMOB H TPYIII aTOMOB B
MOJIEKyJIax;

chOpMUPOBAaHHOCTh YMEHHS XapaKT€PU30BaTh MCTOYHHKU YTIIEBOAOPOTHOTO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, Yrojb), CIIOCOOBI €ro mepepaboTKH M MPaAKTHIECKOE
IPUMEHEHHE MPOIyKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOI 3HAHUM O €CTECTBEHHO-HAYyUHbIX METOAAX
MO3HaHUS — HAOJIOJIEHWH, U3MEPEHHUH, MOJCIUPOBAHUH, SKCIEpUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSATH 3TU 3HAHUS;

chOpMUPOBAaHHOCTh YMEHUS NPUMEHATH OCHOBHBIE OIEpAIUU MBICIUTEIHHOM
NeSTEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CUCTEMaTH3alHIO,
BBISIBJICHUE TPUYMHHO-CIEJACTBEHHBIX CBA3€H — /s HU3Y4YEHHUS CBOWCTB BEIECTB U
XUMHYECKHUX PEaKInii;

chOpMHUPOBAaHHOCTh yMEHHI: BBISBISTH B3aUMOCBSI3b XHUMHUYECKHX 3HAHUU C
MOHATUSAMHU M TPEACTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB UIsl Ooliee
OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTH MaTEpHUaTbHOTO €IWHCTBA MHpPA, HCIOIH30BaTh
CUCTEMHbIC 3HAHUSI 10 OPraHWYECKONM XUMHUU Uil OOBACHEHHUS U TPOTHO3ZUPOBAHUS
SIBJICHUI, UMEIOIIIUX €CTECTBEHHO-HAYUYHYIO TIPUPOTY;

c(OpMHUPOBAHHOCTh YMEHUI: MPOBOIUTH PACUEThl MO XUMHUYECKUM (PopMyaM H
YpaBHEHUSIM XHUMHMUYECKUX PEaKUUH C UCMOJb30BaHHWEM (PHU3MUECKUX BEIMUYMH (Macca,
00bEM razoB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOMIUX BELIECTBA C KOJUYECTBEHHOU
CTOPOHBI: PacuéThl MO0 HAXOXKIACHUIO XUMHUYECKOH (hOpMyJIbl BEIIECTBA IO W3BECTHBIM
MacCOBBIM  JIOJISIM  XHMHYECKHUX 3JEMEHTOB, MPOJYKTaM CrOpaHusi, IUIOTHOCTHU
ra3000pa3HbIX BEIICCTB;
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c(OpMHUPOBAHHOCTh YMEHUI: NPOrHO3MPOBATh, AHAIU3UPOBATH U OLIEHUBATH C
MO3ULMH HKOJIOTMYECKON O€30MaCHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJACTBEHHOM
NESTEIbHOCTH YEJIOBEKa, CBS3aHHOM C MepepabOTKOW  BELIECTB, HCIOJIb30BaTh
MOJIyYEHHBIE 3HAHMS JUIsl NPUHATUS TPAMOTHBIX pELIEHUH MpoOJeM B CUTyalMsX,
CBSI3aHHBIX C XHMUECH;

cOpMHUPOBAaHHOCTh YMEHMI: CaMOCTOSATEIbHO IUIAHUPOBaTh U  TMPOBOJAUTH
XUMHYECKHM AKCIEPUMEHT (TOJyYeHUE U M3yUYEHUE CBOWCTB OPraHMYECKHUX BEILECTB,
KAauyeCTBEHHbIE PEaKIMH YIJIEBOJOPOJOB PA3IMUYHBIX KIACCOB M KUCIOPOJCOAEPIKAIINX
OpPraHMYECKHUX BEILECTB, pELIEHHE HSKCIEPUMEHTAJIbHBIX 3a/Jad IO pPACIO3HABAHUIO
OpraHMYECKHX BEIECTB) C COOJoJIeHueM TmpaBuwi Oe3omacHoro oOpailieHus ¢
BEILIECTBAMU U JTAOOpPaTOPHBIM 00OpyJOBaHUEM, (POPMYIUPOBATH IIE€JIb UCCIEAOBAHUS,
MPEACTaBIATh B pPa3IMYHON (opMe pe3yibTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATh X JOCTOBEPHOCTb;

c(hOpMUPOBAaHHOCTb YMEHUI:

coOnrofaTh MpaBuia HKOJOTMYECKU 11e1Ieco00pa3HOTro TMOBEIEHUsT B OBITY H
TPYIOBOW JESATENbHOCTH B LEISIX COXPAaHEHHsSI CBOETO 3/I0pPOBbs, OKpY’Karolen
MIPUPOAHOM CPEJIbl U JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEWCTBHMSI HAa IKUBbIE OPraHU3MBbI
onpeenEHHbIX OpraHMYeCKNX BellecTB, MOHUMast cMbica nokazatens [1/1K;

aHaJIM3UPOBaTh L€J1€COO0Pa3HOCTh INPUMEHEHUS OpPraHUYECKHX BELIECTB B
IPOMBIIIJIEHHOCTH U B OBITY ¢ TOUKU 3pEHUS COOTHOLIEHHSI PUCK-TI0JIb3A;

C(OPMUPOBAHHOCTh ~ YMEHHUI:  OCYILIECTBIATh  II€JICHANPABICHHBI  IOUCK
XUMHUYECKOH HH(pOpMalUK B pPa3jIMYHbIX HMCTOYHUKAX (HaydyHas U ydeOHO-HaydHas
JaUTepaTypa, CpeicTBa MaccoBOM HH(popmauuu, VHTEpHET M JApyrue), KpUTHYECKU
aHaJIM3UPOBaTh XMMHYECKYI0 HMH(pOpMaluio, mnepepadarbiBaTh €€ U HUCIOJIb30BaTh B
COOTBETCTBUHU C TIOCTABJICHHOMN yueOHOM 3ajauei.

11 KJIACC

[IpenmeTHble pe3yapTaThl OCBOEHMsI Kypca «OOmias M HeopraHudecKas XUMMsD
OTpakaroT:

c(OPMHUPOBAHHOCTh  NPEACTABICHUI: O MaTepuaJbHOM E€AWHCTBE  MHpa,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTHU SIBICHUN MPUPOJBI, O MECT€ U 3HAUYEHUH XUMHUU B
CHUCTEME ECTECTBEHHBIX HAayK M €€ pojii B 00ECleYeHHWU YCTONYMBOIO pa3BUTHUS, B
pelIeHur MpoOJieM SKOJIOTMYECKOW, SHEpPreTHYecKO U MuIleBod Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MAaTEpUajioOB, HOBBIX HCTOYHUKOB 3HEPIUH, B
o0ecreyeHnH palioHAIbHOTO IPUPOJIOIOIb30BaHus, B (POPMUPOBAHUN MHPOBO33PEHUS
U 0o0mIel KyJbTyphbl UEIOBEKa, a TAK)Ke JKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0pPOBBIO U IIPUPOJHON CPEJIE;

BJIa/ICHUE CUCTEMON XMMHUUYECKHUX 3HaHUH, KOTOpasi BKIKYAET: OCHOBOIOJIArarone
MOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBI, ANEKTPOHHAsT 000JI0UKa
aroma, S-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE COCTOSHUS aToMa,
rUOpUIN3aIs aTOMHBIX opouranei, VIOH, MOJIEKYyJIa, BaJIEHTHOCTb,
NEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIIEHMS, XUMHYECKass CBs3b (KOBAJIECHTHas,
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VMOHHAsl, METaJUIMYecKas, BOJOPOJHAs), KpHUCTAJUIMYECKas pelEéTka, XUMHUYecKas
peakuus, pacTBOP, DJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, IJIEKTPOJIATHUECKAs IUCCOLUALNS,
CTEIIEHb JHWCCOLMALMM, BOJOPOIHBIM IIOKA3aTelb, OKUCIUTEIb, BOCCTAHOBUTEIID,
TEII0BOM 3((PEKT XUMHUUYECKON pPEeaKuu, CKOPOCTh XMMHUECKON peakluu, XUMHUECKOe
paBHOBECHE; TEOPUM U  3aKOHBl (TEOpUS]  ANEKTPOIMTHUECKOH  JAUCCOLUAINH,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH COXpPAaHEHUS MAcChl BEIIECTB, 3aKOH
COXPAHEHMS U MPEBPAIICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE MOHMMAHMS NMPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUI; COBpPEMEHHbIE NPEJCTaBICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJSIPHOM U  HaJAMOJIEKYJISPHOM YPOBHSX;
MPEACTaBIECHUs O MEXaHM3MaxX XHMHUYECKHX pEakUuud, TEepMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, O XHUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JTUCHEPCHBIX CUCTeMax; (aKTOJIOrMYECKHe CBEJCHUS O CBOMCTBAxX, COCTABE,
MOJIYy4EHUH M O€30MaCHOM HCIOJIb30BAHMM Ba)KHEMIIMX HEOPraHMYECKHX BEIIEeCTB B
ObITYy W TMPAKTHYECKOM JEATeNbHOCTH 4YeJOBeKa, OOLIMX HayuYHbIX MPUHILIHINAX
XUMHUYECKOTO MPOU3BOJICTBA;

chOpMUPOBAaHHOCTh YMEHMI: BBISABJIATH XapaKTepHbIE TPU3HAKK TOHSTHUH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOUIUE TMOHATUS TMpU
ONMCAaHUU HEOPraHUUYECKUX BEUIECTB U UX MPEBPALICHUI;

chOpMUPOBAaHHOCTh YMEHHS HCHOJIb30BaTh XUMHUYECKYID CHUMBOJIMKY ISt
cocTaBlieHUs (OpPMYJI BEIIECTB U YPABHEHHM XMMUYECKUX PEAKIUH, CUCTEMAaTHUYECKYIO
Homenknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIHHBIX BEIIECTB;

cOpMUPOBAaHHOCTh YMEHHUS ONPEIENSITh BAJICHTHOCTh W CTENEHb OKHCIICHUS
XUMHYECKHUX JIEMEHTOB B COCMHEHUSX, BUI XUMUYECKOUN CBSA3H (KOBAJICHTHAsI, HOHHAS,
MeTaJTnyecKas, BOJIOPOIHAS ), TUIl KPUCTAITUIECKON PEIIETKN KOHKPETHOTO BEIECTBA;

c(OpMUPOBAaHHOCTh YMEHHUS OOBSICHATH 3aBUCHUMOCTH CBOWCTB BEILIECTB OT BHJA
XUMHYECKOW CBSA3M M THUMNA KPUCTAJUIMUECKON peméTku, OOMEHHBIH M JTOHOPHO-
aKILETITOPHBIN MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U;

c(hOpMUPOBAaHHOCTh YMEHUH: KJIAcCU(UIIMPOBATH: HEOPraHMYECKHE BEIIeCTBa IO
WX COCTaBy, XMMHUYECKHE PEaKIMU IO pPa3IUYHBIM MpH3HAKaM (YUCIYy U COCTaBy
pearupymommx BelIeCTB, TEIIOBOMY dS(PQeKTy peakiuu, HW3MEHEHUI0 CTeleHen
OKHUCJICHHUS  DJEMEHTOB, OOpaTUMOCTH, y4YacTHUIO  KaTalu3aropa W  Jpyrue);
CaMOCTOSITEIbHO BBHIOMPATh OCHOBAHMSI M KPUTEPHUH MJsl KIaCCHU(PUKALUU H3Y4aeMBbIX
BEILIECTB U XUMUYECKUX PEaKLINii;

c(OpMHUPOBAHHOCTh YMEHHsI PACKpBIBATh CMBICH Mepuoauueckoro 3akona JI. W.
MenneneeBa M JEMOHCTPHPOBATh €r0 CHUCTEMATU3MPYIOUIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XUMHUYECKUX JJIEMEHTOB IE€pPBOro—4eTBEPTOro mnepuonoB Ilepuoguueckoi
cucreMbl JI.1I. MeHnneneeBa, WHCHONB3Yys IOHATHA <«OHEPIETUYECKUE YPOBHNY,
«QHEPTEeTHUYECKHE TOIYpPOBHU», «S-, P-, O-aroMHbBIE OpOHTaIM», «OCHOBHOE W
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BO30YXKJIEHHOE SHEPreTUUYECKUE COCTOSIHUSI aToMa»; OOBACHITH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB M UX COEAMHEHUH MO MepuojaM U rpynmnam
[Tepuonnueckort cuctemsl JI. . MeHngeneeBa, BaJIEHTHBIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAaHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKUE
CBOICTBA BEHIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETHYECKOU
CBSI3M  MEXAY  HEOpPraHWYeCKMMH  BEIIECTBAMH C  TOMOINBIO  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;

c(hopMUPOBaHHOCTH YMEHUSI  PaCKphIBaTh CYIIHOCTB: OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEJACTBOM COCTABIICHUS SJEKTPOHHOTO OallaHca THUX
peaKkIuii; peakiuii HIOHHOTO OOMeHa MYTEM COCTaBJICHHUS UX TMOJHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHEHUM; peakuud TUIposiM3a; peakuuidl KOoMIUIeKcooOpazoBaHus (Ha
puMepe THAPOKCOKOMILIEKCOB ITMHKA U AJIFIOMUHUS ),

c(hOpMUPOBAaHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX
peakiuii ¢ yuéToM HUX DHEPreTHUUECKUX XAPAKTEPHUCTHUK, XapaKTep M3MEHEHHUs CKOPOCTH
XUMUYECKONW PEAKIMU B 3aBUCUMOCTH OT Pa3IUYHBIX (DaKTOPOB, a TaKXKE XapakKTep
CMEIIEHNS XUMUYECKOTO PaBHOBECHUS MO BIUSHUEM BHEIIHMX BO3JEUCTBUHN (MPUHIIUIT
Jle llatenke);

c(hOopMUPOBAaHHOCTh YMEHHSI XapaKTEPHU30BaTh XMMHUYECKHUE PEAKIIUH, JSKAIINE B
OCHOBE MPOMBILIUICHHOTO TMOJXYYEHUS] CEpPHOM KHUCIOThI, amMMHakKa, OOIlue Hay4HbIE
IPUHIIMITBI XUMHUYECKHUX [TPOU3BOJICTB; 11€JIeCO00Pa3HOCTh NPUMEHEHHUS HEOPTaHUYECKUX
BEUIECTB B MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CUCTEMOW 3HAHUN O METO/ax HAy4YHOro MO3HAHUS
SABJICHUNA TPUPOABl — HaOIIOJEHUE, H3MEpEeHHe, MOJEIUPOBaHUE, SKCIEPUMEHT
(peaibHBINA M MBICIICHHBII), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSTh
9TH 3HAHMS TPH DSKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB M I OOBSICHEHUS
XUMUYECKHUX SIBJICHHM, HMMEIOUIMX MECTO B MPHUPOJE, NPAKTUYECKOW IESTEIbHOCTU
YeJIOBEKA U B IOBCEAHEBHOM KU3HH;

chOpMHUPOBAaHHOCTh YMEHHUS BBISIBISATH B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSAMHU UM TPEACTABICHUSIMH JPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB UIsl Ooliee
OCO3HAaHHOTO TOHUMAaHHUSI MAaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C HCIOIH30BAHUEM IOHSATUN
«MaccoBas J0Jsl BEUIECTBA B paCTBOPE» U «MOJISIpHAsE KOHLIEHTPALIM; MacChl BEIIECTBA
Wi 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO W3
yYacTBYIOIIMX B pEaKUMU BEIIECTB, TEIIOBOro J¢¢ekra peakiuuu; 3HAYCHUS
BOJIOPOJIHOTO TIOKa3aTessl pPacTBOPOB KHUCIOT M IIEJIO0YEHM C HM3BECTHOW CTEIECHBIO
JMICCOLIMAIINN; MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIU OJTHO U3
HCXOJHBIX BEIECTB JaHO B BHUAE pPacTBOpa C ONpPENETEHHONM MaccOBOWM Jaoiei
pPacTBOPEHHOTO BEIIECTBA WM JIAaHO B H30BITKE (MMEET MPUMECH); JOJH BBIXOJA
MPOYKTa peakinu; 0ObEMHBIX OTHOIICHUH Ta30B;

chOpMHUPOBAaHHOCTh YMEHHIA: CaMOCTOSITEIBHO IUTAHUPOBAaTH W TPOBOJIUTH
XUMHUYECKHA JIKCIEPUMEHT (MPOBEACHUE PEaKIHii MOHHOTO OOMEHA, MOATBEPKICHHUE
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KaueCTBEHHOI'O COCTaBa HEOPTraHMYECKUX BEIIECTB, ONPEIEIICHUE CpeAbl PacTBOPOB
BEILIECTB C TMOMOINBI0 HHAMUKATOPOB, H3YUYEHUE BIUSHUS PA3NUUYHBIX (PAKTOPOB Ha
CKOpPOCTh XHMHMUYECKOM pEaKlMH, pEeHIeHUE HKCIEPUMEHTAbHBIX 3a7ad M0 TeMam
«Mertame»y u «Hemetanel») ¢ coOmroieHHeM NpaBuil 0€30IacHOro OOpalieHus C
BEILECTBAMU U JITAOOPATOPHBIM 00OpYyJOBaHUEM, (POPMYIUPOBATH IIE€JIb UCCIEAOBAHUS,
MPEACTaBIATh B Pa3IMyHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3HPOBATH U
OIICHUBATh X JOCTOBEPHOCTb;

c(hOpMUPOBAaHHOCTh YMEHHH: COOJIOaTh TpaBUja MOJB30BAHUS XUMHYECKOM
MOCYy 10N U J1abOpaTOpHBIM 00OpyJOBaHUEM, OOpaIleHUs C BEIIECTBAaMU B COOTBETCTBUU
C MHCTPYKIMSIMHU MO BBIMOJHEHUIO Ja0OPATOPHBIX XUMUUYECKHUX OIBITOB, SKOJIOTHUECKHU
11e71€eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JNEATEIBHOCTH B LIENSAX COXpPaHEHUs
CBOETO 37I0POBbS, OKPYXKAIOMIEH NPUPOJHOU CpPebl U JOCTHKEHHUS €€ YCTOMYHMBOTO
pa3BUTHA, OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JCUCTBUS HA >KUBBICE OPraHU3MBI
ONpeAcIEHHBIX HEOPTaHMYECKUX BEIECTB, TOHUMAs cMbIch noka3areis [T/1K;

chOpMUPOBAaHHOCTh ~ YMEHHUW:  OCYIIECTBJISATh  IEJICHANpPABICHHBIA  TOUCK
XUMUYECKOW HHGOPMAIIMU B Pa3IWYHBIX HMCTOYHMKAX (HaydyHas W Yy4eOHO-Hay4yHas
JuTepaTypa, CpeAcTBa MaccoBoi wuHbopmaruu, MHTEepHET M npyrue), KPUTUUYECKH
aHAJIM3MPOBATh XUMHUYECKYI0 HHOpMaluio, rnepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUH C MTOCTABIICHHOW Y4eOHOM 3a/1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHNYeCKOi XMMHHU
IT i .T
11| ctpocrms oprasmmecka cocxmeri A. M 8 BuGmiorera LIOK
' p p a T https://m.eds00.ru/d69df650
byrneposa
Wroro mo pazueny 8
Paspnen 2. Yriesogopoabl
21 [IpenenvHbIE YIIIEBOAOPOIBI — aJKAHBI, 5 bu6moreka [IOK
) [IAKJIOATKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBOIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJKaJAuEHBI, aJTKHHEI https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.3 ApomaTudecKkue yrieBoa0po bl (apeHbl) 8 https://m.edsoo.ru/d69df650
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB U MX 4 bubnuoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 l"aoreHnpou3BOAHBIC YTIIEBOIOPOIOB 4 1 https://m.edsoo.ru/d69df650
Utoro no pazneny 35
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeuHeHus
bubmuoreka [JOK
3.1 Crnptat. Genon 1 1 https://m.edso0.ru/d69df650
K :
32| xetoms Kapoonomme xncrom, Croninme 21 ) Bu6miorera LIOK
' ' ’ https://m.edso0.ru/d69df650
s¢upsl. XKupsl
3.3 VriaeBoabl 9 1 bu6mmoreka [JOK
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Hroro no pazaeny 41
Pasjen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 12 Eggj?ﬁﬁ]tiiggﬁw df650
Uroro no pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COCUHEHUS

5.1 BrICOKOMONIEKYIIApHBIE COETUHEHUS 6 BH6J.IHOTeKa HOK

https://m.eds00.ru/d69df650

Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoJsnyecTBO 4yacoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpaxTieckie (uudgposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH Bu6morexa LIOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9 ]
https://m.edsoo.ru/2dd57f24
anemeHToB J[. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 XMMHICCKAE PeaKLH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Hemeranmer 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Merauisl 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznea 3. XuMus 1 ;KU3HL
31 MeToapI ITO3HAHUS B XUMUAU. XUMHUS U 9 bu6mmoreka [JOK
' YKU3Hb https://m.edsoo.ru/2dd57f24
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoaundecTBO 4acoB
Ne Tema vDoKa K n Mara DJIeKTpOHHbIe I poBbIe
n/n yp Bcero OHTPOJILHBIC PAKTHIECKHE u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 HpeI[CTaBJ'IeHI/Ie 0 1 bubumorexa LIOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHunYecKuX
COeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
jepoaa (OCHOBHOE U
2 1}3]:)36p 2jlél({Hoe COCTOSTHUSI) 1 bubmmorexa LOK
YK ) https://m.edsoo.ru/Oce6fd4c
BasenTHEIE BO3MOKHOCTH
aToMa yriepoja
XuMudeckas CBSI3b B
OpraHNYecKUX COCTUHECHUSIX.
3 NII)GXEIHI/ISMI)I 00 ai)BaHm 1 bubmorexa LIOK
o p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pa3pbiBa CB3EH
Teopust ctpoeHUsa
4 0 ra?HqucII)(I/IX COEIMHEHUN A 1 bubunorexa LIOK
p ’ https://m.edso0.ru/9e595ch8
M. bytneposa
Bunbl nzomepun: crpykrypHas,
MIPOCTPAHCTBEHHAS.
5 SIJ)EKTP OHHbIE YPPEKTHI B 1 bubmiorexa [JOK
P https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX
COeIUHEHUU
IIpencraBnenue o
6 KJ'FaCI([:I/I(I)I/IKaL[I/II/I u 1 bubanorexa [IOK
https://m.edsoo.ru/c212dd21
CUCTEMATHYECKAS
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nomenkiarypa (IUPAC)
OpraHn4YCCKuUX BCIICCTB

Krnaccudukanus peaxiuii B bu6mmoreka [IOK

7 M
OPraHu4eCcKOM XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMaru3anus 1 00001IeHNE bu6mmoreka [IOK
3HAHUM M0 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,

9 HOMEHKJIaTypa U U30MEpPHUs, bubnuorexa [JOK
3IEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOICTBA aJIKAHOB https://m.edso0.ru/3137711c
HaxoxxaeHnne aakaHOB B

11 pu onﬂe CriocoOBbl ITOTy4eHUS bubunorexa LIOK

PHPOZC. yi https://m.edso00.ru/259b0a5b
Y IPUMEHEHUE AJTKAHOB
[ukmoankaHbl: o0IIas
dhopmyna, HOMEHKIATypa 1

12 HU30Mepusi, 0COOCHHOCTH bubnuoreka [JOK
CTPOEHUS 1 XUMUYECKHUX https://m.edso0.ru/156730d2
CBOMCTB, CITOCOOBI TIOJIYyUYEHUS U
MIPUMEHCHHE
Pemenune pacu€tHbix 3a1a4 Ha
oTpeJieNieHue MOJIEKYAIPHOU

OPMYJIBI OPTaHUYECKOTO
13 g)euliegTBa ng MAacCCOBBIM JI0JISIM bubanorexa LIOK
https://m.edsoo.ru/bf84d8eb
ATOMOB DJICMEHTOB, BXOISIIINX
B ero coctas. Cucremarusanus
1 0000111eHIe 3HAHH 110 TeMe
14 AJKEeHBI: TOMOJIOTHYECKUHN PsIJ, bubnuorexa [IOK

oOmas popmyna,

https://m.edsoo.ru/273b0ale
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HOMEHKJIATYpa, NIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MouieKkyn. CTpyKTypHasi U LIUC-
TPaHC-H30MEpHs ATKEHOB

duznyeckre 1 XUMHUYIECKHE

bu6mmoreka [IOK

15 CBOHCTBA aNKeHOB. T1paBuio https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoOsl nostyueHust u bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
IIpakTryeckas padota Ne 1 o
17 TGII)VIC "HonyquI;Ie ITUJIEHA U bubmorexa [JOK
. https://m.edso0.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenune pacu€THbIx 3a1a4 Ha
18 ONpENEICHUE MOJIEKYIISIPHOM bubnuotexa [JOK
(hopMyITBI OPraHMIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKamueHbl: COMpshKEHHBIC,
HM30JIMPOBAHHBIE
19 K J'III)/I OBaHHB;e Bubmaorexa LIOK
YMYJIHP ) https://m.edso0.ru/04298c0a
OCco0EHHOCTH JIEKTPOHHOTO
CTPOCHHMS
20 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
CONPSDKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
21 Crnioco6bl nostyueHust u bubnuorexa [IOK
MPUMEHEHUE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTHYECKHUH P,
oOmas dhopmyia
22 Ho]:/[leHK(Jb;aE ya C;J'IeKT OHHOE U bubmiorexa HOK
ypa, P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKYI, (hr3ruecKrue CBOMCTBA
23 XHUMHYECKHE CBOMCTBA AJIKUHOB Bubmzorexa LIOK

https://m.edso0.ru/23493a93
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KauecTBeHHble peakuyu Ha bubnuorexa [IOK

24 N _
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI mosTydeHust 1 bubmmorexa [IOK

25 .
MPUMEHEHHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl no

26 YpaBHEHUIO I)I(HMI/II)‘IGCKOﬁ bubnmorexa LIOK

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

peakiumn

97 Cucremaru3zanus u 00001IeHUE
3HAHUM MO TeMe
ApEeHBI: TOMOJIOTHYECKUH DS,
obmas gopmymna,
HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka [JOK

28 .
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a ¥ TOJyoJIa, uX
(uznyeckue cBoicTBa
XUMHUYECKUE CBOMCTBA apPEHOB: bubnuoreka [IOK

29 _
pEaKIUH 3aMEeIICHUs https://m.edsoo.ru/a44alae4
XHWMHYECKUE CBOMCTBA aPEHOB!

30 €aKIUu IPUCOe I/IHCHI/I?? bubmrorexa IJOK
pead p A ’ https://m.edsoo.ru/a44alae4
OKHUCJICHHE TOMOJIOTOB O€H30J1a

31 Oco0EHHOCTH XUMHUYECKUX bubnuorexa [JOK
CBOICTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a1a4 Ha

32 oTpeJeNieHue MOJIEKYIIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEIECTBA

33 Crnioco6bl nostyueHust u bubnuorexa [IOK
MPUMEHECHHUE APEHOB https://m.edso0.ru/6f717d09
I'eneTnyeckas cBsI3b MEX

34 a3JIMYHBIMU KJIaccaMu Y bubmiorexa [IOK
p https://m.edsoo.ru/53461a2c
YTJI€BOJIOPOJIOB

35 Pacué€rsl o ypaBHEHUAM bubnuoreka [IOK

34



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
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c

XUMUYECKUX PEAKLUH.
Cucremarusanusa 1 00001IeHrE
3HAHUH 110 TEME

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

36 [Ipuponnsii ras. IlomyrHeie bubnuorexa [JOK
He(TAHBIC Ta3bI https://m.edso0.ru/69b3398b
37 KameHnHbIi1 yroJib v IpoTyKThI bubnuorexa [JOK
ero nepepaboTKu https://m.edso0.ru/69b3398b
He crocoOblI eé
38 nelig;go;l[m HII;;MGHCHHG bubmorexa [TOK
j https://m.edsoo0.ru/21f9de78
MIPOJIyKTOB NepepadoTKH HedTH
r
o | pesemeem ey BuGorea 10K
p https://m.edso0.ru/69b3398b
YTJIEBOI0POJIOB
l"anorenonpou3BoIHEIE
40 YTJIEBOJIOPOJIOB: MIEKTPOHHOE bubnuoreka [IOK
CTPOEHHUE; PEAKIIUH 3aMEIIICHUS https://m.edso0.ru/82b4d759
rajioresa
JeicTBue menoyueit Ha
q | e Busorea 10
A https://m.edso0.ru/69b3398b
JUTajJoreHaJIKaHOB C MarHueM U
LIUHKOM
C 6006
" pasit " y https://m.edso00.ru/20e89f22
YTi1eBoI0pO bl
43 KonTtponbHas paboTa 1o reme bubnuoreka [JOK
"YraeBoaopob" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CHUPTBI: TOMOJIOTUUECKHH P, Butmiorexa [IOK
44 obmras popmyna, CTpoeHHe

MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa,

https://m.edsoo.ru/df04c5cd
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Kiaccupukanys, pusnueckue
CBOMCTBA

XUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX Bubmiorexa LJOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco0s1 moryue
46 H;[I/IMCHI;II-III_/IIGH(?;H(})I:I;E)II\/I/IHBIX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PM3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 STUJIEHTJIMKOJIb U TJIMLEPUH, UX bubnuoreka [JOK
(br3UYeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOsl nostyue

49 n;II/IMeHZIHZIIeHI\i’;IIOI:ZI:TIC/)IMHLIX bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
o :
50 | uamsccine coiictaa, Bu6mrorera LIOK
’ https://m.edsoo.ru/2ce726f8
TokcuuHoCTh QeHona
. bu6mmoreka [JOK

o1 Xumirdeckue CroicTsa (enorna https://m.edso0.ru/037ca5f9

52 Crnioco6bl nostyueHust u bubnuorexa [IOK
NpuMeHeHue peHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

53 Pemenue sxkcniepuMeHTanbHbIX bubnunoreka [JOK
3aia4 o teme "CoupTel U https://m.edsoo.ru/fd0ced09
¢denoms"

54 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK

3HAaHUH 110 TEME

https://m.edsoo.ru/1810cb9b
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AJb/IerU/Ibl U KETOHBI:
3IIEKTPOHHOE CTPOCHHE
KapOOHMIILHOU TPYIIIBI;

bu6mmoreka [IOK

95 TOMOJIOTUYECKHE PAJIbI, 001Ias https://m.edsoo.ru/b139beaa
dbopmyna, u3omMepus u
HOMEHKJIaTypa
AnLaeruasl U KETOHEBL:
56 ¢)H3§qec1l<lne CBOWCTBA; pEaKINH bubmiorexa HOK
» peaxil https://m.edso0.ru/c887425c¢
TIPUCOCTUHCHIS
Peaknuu okucienus u
57 KaqegTBeHHI)IC €aKIINU bubmorexa [IOK
p https://m.edsoo0.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 CriocoOslI ostyueHust bubnuoreka [IOK
alBIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPE/ICTbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
HN3omMmepusa 1 HoOMeHKIIaTypa
60 Ka 601?013131)( KHCJIOT nyp bubunorexa LIOK
P L https://m.edso0.ru/700cc87b
(bu3uvecKue CBONCTBA
XUMHUYECKHE CBOMCTBA
61 penenbHbIX 0IHOOCHOBHBIX bubanorexa [IOK
P https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOEHHOCTH CBOMCTB:
63 HETpeAeNbHbIX U bu6mmoreka [JOK

apoOMaTUYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edso0.ru/83a08773
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KUCIIOT

64 [TonATHE O IPOU3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoOsl MmoJTydeHust U

65 MpUMEHEHHE IZ:p6OHOBLIX bubmorexa [JOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CnosxHble 3(upbl:

66 TOMOJIOTUYECKUM psJl, oOras bubnuotexa [JOK
dhopmyna, nzomMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBoOMcTBa 2(hupoB https://m.edso0.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o

P o — Bucmiorera 10K
peatii, A https://m.edso0.ru/69b3398b
MOJIEKYISIpHOM (hOpMYJIbI
OpraHHYECcKOro BellecTBa
[IpakTuueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
kucioThl. CroxHbie 3¢upbr"”

| s mpomue g B LOK

https://m.edsoo.ru/a19c5b98
(ruaposin3)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COZEpKaIIUuX OCTaTKU bubnunoreka [JOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
kucioT. JXKupsl B mpupojie

79 Mpla KaK COJIU BBICHIUX bubmuoreka [JOK

Kap6OHOBLIX KHUCJIOT, UX

https://m.edso0.ru/3c566565
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morolee aeiictsue. Ilonsarue o
CUHTCTHUYCCKHUX MOROIIUX
cpencrax (CMC)

I'eneTnueckas cBsI3b
YTJIEBOJAOPOJIOB U

bu6mmoreka [IOK

73 KHMCJIOPOICOAEPKALUX https://m.eds00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUAM bubnuorexa [JOK
XUMUYECKUX PEAKIUN https://m.eds00.ru/69b3398b

75 CucreMaru3anus 1 0000IeHNe bubmmoreka [{OK
3HaHUM IO TEMeE https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

76 YTJIEBOJOB U KiaccuuKarus bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MIOJIMCAXapH/Ibl)

Momnocaxapuapl: puznyeckue
77 CBOIICTBA U HAXOXKICHHE B BH6J_IHOTeKa HOK
https://m.edsoo.ru/b4bdda2d
pUpoJie
[IpumeHeHue rioKo3bl, €€ Butmmotexa LIOK

8 SHACHHC B https://m.edsoo.ru/5e61122d
KU3HEACSITSIIBHOCTH OpraHru3Ma — :
Jucaxapusl: caxaposa,

79 MajbTO3a U JIAKTO34. bubnuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JFicaxapuioB
[Tonucaxapumpl: cTpoeHue

80 MaKpOMOJIEKY, (U3NUECKUE U bubnunoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHEHHE

81 ITonsiTue 06 UCKYCCTBEHHBIX bubnuorexa [IOK
BOJIOKHAX https://m.edso0.ru/6216e766

82 Pemenne pacueTHbIX 3a1a4 Ha bubnuoreka [IOK
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OTIpEJIENICHUE JI0JIU BBIXOJA
MPOJAYKTa PEaKLUU OT
TEOPETHUYECKH BO3MOYKHOTO

https://m.edsoo.ru/7fde47ef

Cucremarusanus 1 00001IeHne

bu6mmoreka [IOK

83 3HAHUM MO pa3gery https://m.eds00.ru/08d4364c
KonTtponbHas paboTa o TeMe
84 "KI/ICJE)O 0)100)12: Karue bubmmorexa [JOK
P P " https://m.edso0.ru/42c6678e
OpPraHWYECKUE COCTUHEHHS
AMUHBL: KJTaccupuKanus,
CTpOEHUE MOJIEKYJI, 00IIas
85 (1)(? MyJia HsoMest[ n bubnmorexa LIOK
PMYJId, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nYecKue
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bu6moreka [IOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIIUH: CTPOCHHUE aHUJIMHA
87 0C06eHHOCTl:I XUMHYECKUX , bubmorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoObl OTy4eHHS U
88 MIPUMEHCHHE a}.]"IqI/I(baTI/I‘{eCKI/IX bubmrorexa IJOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa
89 1 u3oMepus, pusnyeckue bubnuorexa [JOK
cBoiicTtBa. OTHeIbHBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0l-aMHUHOKHUCIIOT
XHUMHYECKUE CBONCTBA
AMHUHOKHCIIOT, UX
90 6HonoqueCK(;e 3HAYCHHUE Brbmiorexa LJOK
https://m.edso0.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOJIU3 TIENTHIOB
91 benku kak npupoHbIe bubnuorexa [IOK

MIOJIUMEPBI; CTPYKTYPhI OEJIKOB

https://m.edso0.ru/429e9899
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bubnuoreka [IOK

92 XuMH4ecKue CBOMCTBA OEIIKOB https://m.eds0o.ru/6237306d
AzoTcoepkaiue
reTEPOLIMKINIECKHIE
93 COGI[II)/IHHGHI/IH HyxnenHoBele bubmmorexa LIOK
- HYKT https://m.edsoo0.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMOJIOTHYecKas poJib
[IpakTrueckas padota Ne 4.
Permrenne sxcrieprMeHTaIbHBIX
9 3a/1a4 10 TeMe ) bubmorexa [JOK
. https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OPraHU4YeCKUe COCAMHEHUS"
[IpakTueckas padora Ne 5.
95 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3a7a4 no teMe "Pacro3naBanne https://m.edsoo.ru/bde3fdf6
OPraHM4YeCKUX COeTMHEHUMN"
KontpoabHas padora mo Teme
96 "Asoscone >Kapmne bubumorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OPraHUYECKUE COCTMHEHUS
OCHOBHBIE ITIOHATUSA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
97 COEIMHEHUN I/IyMeIT)oI[bl ux bubanorexa LIOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aITus U
MOJIUKOHIEHCAIHS
98 IInactmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa IIacTHKa https://m.edso0.ru/82242e0f
DJacTOMEpPHL: HATYPAJILHBIN
99 CI/IHTCTI/I‘IepCKI/Ie Kayp KU bubmiorexa HOK
yayri. https://m.edso0.ru/246103ec
Pe3una
Boaokna: HaTypallbHEIE,
M bu6mmoreka [JOK
100 HCKYCCTBEHHBIE,

CHUHTCTUYCCKUC. HOJII/IMepBI

https://m.edso0.ru/5963a601

41



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

CIICMAJIbHOI'O Ha3HAYCHHU A

[Ipaktuyeckas padora Ne 6.
PCIHCHI/IG 3KCHCpI/IMeHTaJH)HI)IX
3aja4 1o teme "Pacrio3sHaBanme
IUIACTMACC U BOJIOKOH"

101

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77a

O00011IeHNE B CHCTEMAaTH3aLIH
M3YYCHHOTO MaTepuaa 1o TeMe
"BbicokoMONIeKysipHbIE
coenuHeHUS"

102

bu6mmoteka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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11 KVIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoxa
n/n yp Bcero KO; TPOJBHbIC HpﬁaKTquCK“e u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsI padoThI pecypeI
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XuMHUYeCcKui 35ieMeHT. 30 ToTbI https://m.edsoo.ru/59c112ee
2 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBaHTOBBIE UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bu6moreka [IOK
3JIEMEHTOB (S-, p-, d-, f-ameMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DIeKTpOHHBIE KOH(GUTYpAI[Ud aTOMOB
5 3J'IeMeII;TOB B OCHO](Sii—IODilrl)/I ’ 1 bubmorexa LIOK
i https://m.eds00.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpAITUU HOHOB. 1 bubnuoreka [IOK
DJIEKTPOOTPUIIATETHLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
7 BJ'IepMeHI”[FOB J1. 1. MenpneneeBa, CBS3b C 1 Brbmaorexa LJOK
NI N ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TEOpHEH CTpOSHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX bubnunoreka [JOK
8 1 _
HWMHU TIPOCTHIX U CJIOKHBIX BEIIECTB 10 https://m.edsoo0.ru/f8468927
TpyIIaM U Meproaam
9 Cucremaru3anus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [JOK
110 TEME https://m.edsoo.ru/8fad2942
10 Bupl xumudeckoit cBsa3u. MexaHu3mMbl 1 bubnuoreka [JOK

06p330BaHI/I$I KOBAJICHTHOM CBS3H.

https://m.edsoo.ru/5a8072af
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BonopoaHas cBs3b.
MexMOJIEKYJIApHbIE B3AUMOIEHCTBUS

BaneHTHOCTE U BaJIEHTHBIE
BO3MOHOCTHA aTOMOB. CBA3b

bubmmoreka [{OK

11 o
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUECKHM CTPOCHUEM
12 [IpencraBneHus 0 KOMIIJIEKCHBIX bubmmoreka [{OK
COEJIMHEHMSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoOJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTpOEeHUS. THIIbI bubnuorexa [JOK
13 . .
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpe CTaBJ'IeHHI/Ie OpKOJ'IJ'IOI/I HBIX bubmrorexa [JOK
el a https://m.edsoo.ru/da2c70e4
pacTBopax
WcTunHble pacTBOPHI: HACHIIICHHBIE U
15 HEHaChI erHLIe I;CTBO I/IMH;CTB bubmiorexa HOK
m P p ) https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
CriocoObI BeIpaKEHHS KOHIIEHTPAITH bubnuoreka [IOK
16 _
pacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ UCoJIb30BaHUEM
MOHSATHH ""MaccoBas A0 bubnuorexa [JOK
17 o "non .
pacTBOpPEHHOTO BeliecTBa", "MoJisipHas https://m.edsoo.ru/785e0ab4
KOHIIEHTparus"
18 Knaccugukanus 1 HoMeHKIaTypa bubnuorexa [IOK
HEOpPraHUYECKUX BEUIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3anus 1 00001IeHne 3HAHUN bubnnoreka [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KoHnTtponsHas pabota no temam
20 "Crpoenue atoma. Ileprognuecknii bubnuoreka [IOK

3aKkoH U Ilepuoanyeckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/70a60aa4
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MemnpneneeBa", "CrpoeHue BenecTna.
Mmuoroo0pa3ue BermiecT"”

Krnaccudukarus XuMHUECKUX peaKIni
B HEOPTaHWUYECKOW U OPraHUYECKON
XUMUHU. 3aKOH COXPAHEHUST MaCChl

bubmmoreka [{OK

21
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIIEHUS SHEPTUH TIPH
XUMHYECKHAX PEaAKIIHSIX
TerutoBbie 3 (HEKTH XUMUIESCKHIX
22 €aKIni Te®$OXHMquCKHe bubmorexa [IOK
p - op https://m.edsoo.ru/d1db86da
YpaBHECHHUS
Berarcnenus o ypaBHEHUAM
23 XAMHYECKIX eazﬁnﬁ u bubumorexa LIOK
P https://m.edsoo.ru/87b13954
TEPMOXHUMHUYCCKUM yPAaBHECHUSM
CKOpOCTh XMMUYECKOH peaKIuy, e€
24 3aBUCHMOCTB OT Pa3JInYHBIX (DAKTOPOB.
KaTanu3 u karaimn3atopsl
25 ['omoreHHbIe ¥ reTeporeHHbIE PeaKIINN
[IpakTnueckas padorta Ne 1 mo Teme
26 "é)J'II/ISIHI/Ie a3ﬂ§qHLIX (dakTopoB Ha bubmnorexa I[JOK
P . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOW PEaKuu
97 OO6patumbie 1 HEOOpATUMBIE PEAKITUH. bubnuoreka [JOK
XUMHUYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas pabota Ne 2 o Teme
28 "é)J'II/ISIHI/Ie a3n§qulx (dakTopoB Ha Eubmorexa TOK
P p " https://m.edsoo.ru/3bf34e17
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
DNEKTPOIUTHYECKAs TUCCOIIUAIUSL.
29 CI/IJ‘ILHIIJJG U ciabbie aJIIIeKT (I)lnﬂfbl bubmiorexka [JOK
p ’ https://m.edsoo.ru/5f766bdf
CreneHp AUCCOIMAIINH
HNonnoe npousseaenue Boasl. Cpena
P I[ 8 peAL bubmuoreka [JOK
30 BOJIHBIX PacTBOpPOB. BomopoaHbrit

nokaszatens (pH) pactBopa

https://m.edso0.ru/3966ca89
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I'maposns coneit. Peaknuu,

bubmuoreka [JOK

31 HPOTCKAIONIIE B pactBopax https://m.edso0.ru/09d5a9bd
JJIEKTPOJIUTOB
IT 6orta Ne 3
32 | "Xmriccune peartun  pactaopax uGmorexa LIOK
,P H p p https://m.edso0.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC
33 peaknuu. BakHelme OKUCIUTENH U bubmorexa [JOK
) https://m.eds00.ru/56226060
BOCCTaHOBHTEITH
34 MeTo1 31eKTPOHHOTO (3JIEKTOHHO- bubnuorexa [JOK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexa [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3a1a4 pa3InIHBIX THIIOB bubmorexa LOK
https://m.edso0.ru/5a859d16
37 Pemenue 3aga4u pa3auvHBIX THIIOB bubmiorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucreMaru3anus 1 0000IIeHUE 3HAHUHT bubmuorexa [JOK
1o teme " XuMu4decKue peakiuu" https://m.edsoo.ru/c161eb85
39 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Xumuueckue peakiuu" https://m.edso0.ru/a8a0a930
[TonoxeHne HeMETaIIOB B
n .
o | ok e e Suorra LOK
T g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
Ou3nyYecKue CBOMCTBA HEMETAIIIOB
q | Ao e G e B LOK
N p https://m.edsoo.ru/ef92c91c
yriepoja)
42 Bogopoa: nonyuenue, pusndeckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. | Mapuabl https://m.edso0.ru/0aa8f613
43 ["ayoreHbl: HaXOKICHHUE B IPUPOJIE, bubnuoreka [IOK
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crocoObl NOJTy4eHUs1, PU3UIECKUE U
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/4e223795

l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS bubmorexa [TOK
POCOAEpHalil 4 https://m.edso0.ru/6b3255e6
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIIICHHBIE
45 CrocoObI MOJTy4YEHHUs rajJoreHOB. bubnuorexa [JOK
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEJIMHEHU I
[Tpaktuueckas padota Ne 4. Perenue
46 SKI)CHepI/IMCHTaJ'IIlHI)IX 3a1ay4 I10 TeMe bubmorexa [JOK
" " https://m.edsoo.ru/8b26fecd
l"anorenst
Kucnopon: mabopatopHbie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYEeHHUSI, bubnuoreka [IOK
47 . ,
(bM3UYecCKre U XUMUYECKHUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHue kuciopoaa U 030Ha
48 OKcHIbI U IEPOKCHUIBI bubunorexa LIOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4u pa3auvHBIX THIIOB bubmrorexa I[JOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XJI€HUE B MPUPOJIE
50 CH(];)CO6BI nonilfquH;I (IE)I/ISI:/I‘II;C’KI/IC u Eubmrorexa TOK
. https://m.edsoo.ru/46afael6
XMMHUYECKUE CBOMCTBA
bubmuoreka [JOK
o1 Ceposonopor, cymbuet https://m.edso0.ru/7c875999
Kucnopoacoaepxaiiue coeuHEHUS
52 cepbl gcf)6ef{le)CT§l CBOf/iCTi CepHOM Eubmorexa TOK
) https://m.edsoo.ru/8cfa2548
KHCITIOTHI
S3 | eneptmentat, st 10 ToNe. Bumiorera LIOK
" PHME f,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHeHUS
54 A30T: HaX0X/I€HUE B IPUPOJIE, bubnuoreka [IOK
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crocoObl NOJTy4eHUs1, PU3UIECKUE U
XUMHYECKHE CBOMCTBA. AMMHMAK,
HUTPHJIBI

https://m.edsoo.ru/badd2255

Kucnopoconepxanme coequHEHN

bubmmoreka [{OK

55 azota. OcOOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpumeHeHne a30Ta U €ro COEAMHEHUN. bubmmoreka [{OK
A30THBIE y10OpEeHMs https://m.edso0.ru/129f5059
®docdop: HaAXOKACHHUE B IPUPOJIE,

57 CHOCOOBI OJYyYeHUs], PU3NYECKHE U bubnuorexa [JOK
xuMudeckue cBoiictBa. dochubpr u https://m.edsoo.ru/9a6b43ec
bochun
O

58 (bggglcl)mc(}))og (bx(zsa’ne kucioTel. Conu bubmrorexa [JOK

peostepall ' https://m.edsoo.ru/c7a2d429
(hochopHOIT KUCTOTHI

59 [Ipumenenne docdopa u ero bubnuoreka [IOK
coequaeHnil. DochopHbIe yI0OpEeHMs https://m.edsoo0.ru/a218070a

50 [Ipaktrueckas padota Ne 6. Permenue Butmotexa LIOK
9KCIEPUMEHTAJIbHBIX 33124 10 TEME _

" " https://m.edso0.ru/8175ac3f
A3zot u pochop 1 UX COeTUHEHHS
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIC MOIU(PUKALINH; bubnuoreka [JOK
(bu3uYecKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
O I

62 yrIjIZI/II)I([)L}[,arlJ(Ile\I/D)OI;?r(OJI)I’,I?;: Il/lcflcnom u eé Eubmorexa TOK

’ https://m.edsoo.ru/dba58adf
COJIn
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmiorexa [IOK
https://m.edso0.ru/6029b609
K i:
PEMHUI: HAXOXKJIEHUE B PUPOJIE, BuGmorexa 1IOK
64 crnocoObl NOJTy4YeHus1, PU3NIECKUE U

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/143558ab
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65 Oxkcun kpemuus(1V), kpemaueBas bubnmoreka [JOK
KHCJIOTAa, CHITUKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK

66 coenuHeHni. CTEKII0, €ro MoJIydeHue, https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIA https://m.edsoo.ru/5823cefb

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB bubnmorexa LIOK

https://m.edso0.ru/b624f801

68 CucremaTtu3zanus 1 000011eHNEe 3HaHUN bubnnorexa [JOK
o reme "Hemeramnsr" https://m.edso0.ru/6e864db5

69 KonTponsnas pabora no teme bubnnorexa [JOK
"Hemeransr" https://m.eds00.ru/d0484c76

70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7e9510
[TosoxeHnne MeTamioB B
n .

p | et e e BuGorea 10K

: P https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0OUEK aTOMOB
METaJJIOB
OO6mwme ¢puznueckre CBOMCTBA
72 MeTauioB. [I[puMeHeHHE METAIIIOB B Eubmrorexa TOK
! https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE

73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJUIOB https://m.edsoo0.ru/42b872e3

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmiorexa [IOK

https://m.edsoo.ru/e3de37b6
76| werannon. Obuime crocob moyaca Bu6miorera LIOK
- VoI ya https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuil u
Kaluii: mony4enue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
IPOCTHIX BEIICCTB U UX COGI[I/IHGHI/II;'I

O6mas xapakrepuctuka metayion |HA-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u

bubmmoreka [{OK

77 N
KaJIBIUI: TIOJTydeHHE, PU3NICCKHIC U https://m.edso0.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6mmoreka [IOK
78
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AntoMuHMIL: IonydyeHue, Gpu3nyeckue u bubnnorexa [JOK
79 2 :
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHIA U
80 TUJIPOKCH/IA ATTFOMUHHS, bu6moreka [IOK
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3aga4u pa3auvHBIX THIIOB
[IpakTuueckas padota Ne 7. Permenue
82 312116 I/IMeHTaJ'II;)HBIX 3a1ay 1o TEMeE bubunorexa LIOK
" p " https://m.edsoo.ru/27a4af43
MeTasutbl TJIaBHBIX TIOATPYIIT
OO6mras XxapakTepucTUKa METALIIOB
83 no6ounbIX nmoarpym (b-rpyr) bubnuoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
2JICMEHTOB
dusznyeckue 1 XMMUYECKHE CBOMCTBA
84 XpoMa U €ro COSIUHEHUN, UX bubinorexa LIOK
P ’ https://m.edso00.ru/9911bef3
MIPUMCHCHHE
Baxneiimme coequHEeHNs Mapraniia.
85 [Tepmanranar KaiI/I}I ero P Eubmiorexa LTOK
p % https://m.eds00.ru/039d69c8
OKHCITUTEIbHBIC CBOMCTBA
86 du3nyecKre U XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK

Kenesa u ero coeauneHuil. llomyuenue

https://m.edsoo.ru/1b7f8741
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U NPUMCHCHUC CIIJIABOB JKCJIC3a

duznueckre 1 XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

87 M I €€ COCIMHEHIH, 11X https://m.edso0.ru/2bc0f954
[IPUMEHEHHE
DU3NYECKUE U XUMUYECKUE CBOMCTBA

88 LIMHKA U €70 COCIMHEHUN, X bubnuorexa [JOK
IIpUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTnueckas padota Ne 8. Pemenue

89 HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe BH6J.IHOTeKa HOK
" " https://m.edsoo.ru/a6e352ea

MerTasuibl TOOOYHBIX MOATPYII
90 Pemenue 3a1a4 pa3mnyHBIX THIIOB BH6J.IHOTeKa HOK
https://m.edsoo.ru/a8b83d83

O60011eHre U crucTeMaTu3anus

91 M3Y4YEHHOI'0 MaTepuasa 1o Teme BH6J_IHOTeKa HOK
" " https://m.edsoo.ru/e91fe975

Meramisl

9o KonTtponsHas padoTa o Teme bubnuoreka [IOK
"Metais" https://m.edso0.ru/83f63ea3

93 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubnuoreka [IOK
paboThI, KOPPEKITUs OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B oGecrieueHun

94 YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA. bubnuoreka [JOK
[ToHsiTHe 0 HAYYHBIX METOJIAX https://m.edsoo.ru/080fe1f0
HCCIIeIOBAHUS BEIIECTB
HayuHnble npuHIUIIBI OpraHu3aIiu

95 XMMHUYECKOTO MTPOU3BOICTBA. bubnunoreka [JOK
[IpomplInuieHHbIE CIOCOOBI TOTYYESHHUS https://m.edsoo.ru/2e45a44f
BAYKHEHIIINX BEIIECTB
XUMHYECKOE 3arpsi3HEHUE

96 OKPY’KaIOILEH CPeIbl U €ro BH6J_IHOTeKa HOK

https://m.edso0.ru/9f11bf51

MOCJIEICTBUS

97 XUMHS U 3J0POBBE YEIOBEKA. bubnuoreka [IOK
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JlexapCTBEHHBIE CPEACTBA

https://m.edsoo.ru/a6552721

98 Xumus nmuiy. Pois xumuu B 1 bubmuoreka [JOK
o0ecIIeYeH N NILEBOI 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernyeckne u mapgromepHbie 1 bubnuorexa [JOK
cpeacTBa. beiToBas XuMus https://m.edsoo.ru/da42d5a9
X .B I
100 | crponrense n oncpymonmse 1 BuGnorexa LOK
P pyKH https://m.eds00.ru/61e69003
MaTepuabl
X I .
101 | Opramseckse 1 smeparsHbe i BuGmnorexa LIOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CucreMaruzamys 1 0000IIeHNe 3HAHUN 1 bubmoreka [IOK
10 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Agtop: I'abpuensin O.C., OctpoymoB WN.I'., Cnankos C.A. Xumusi- M.
IIpocsemenne, 2020r

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

E.B.Kpsimnnosny "HarnsiaHelil cipaBOYHUK 7151 TOATOTOBKU K OI'D u EI'D

o xumuu'", M:"9kcmo",2023r

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET

bubaunoreka IIOK https:/m.edsoo.ru/863eb348

OdunuaneHelil caiit MunuctTepcTBa 00pa3oBanus U Hayku Poccuiickoit
denepaunu:

http://www.mon.gov.ru

denepanbhbiii moptan "Poccuiickoe oopasosanue': http://www.edu.ru
Nudpmanmonnas cuctema "EquHoe okHO qocTymna K 00pa3oBaTebHbIM
pecypcam":

http://window.edu/ru

Enunas komnexuus 1iudpoBeIX 00pa3oBaTesIbHBIX pecypcoB: http://school-
collection.edu.ru

®denepanbHbIid IEHTP HHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB:
http://fcior/edu/ru

denepanbHBI 00pa30BaTEIbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

Poccuiickuii o0meo0pa3oBarenbublii moprai: http://www.school.edu.ru
YHuBepcaabHbIN TeCTHpYOMuid Komiuieke: http://www.megatestpro.ru
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