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MNOACHUTEJIBHASA 3AINIUNCKA

PabGouass mporpaMmMa mo XMMHM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHs
paspaborana Ha ocHoBe @DenepasbHOro 3akoHa oT 29.12.2012 No 273-®3 «O6
oOpazoBanuu B Poccuiickoii Penepanum», TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS
(denepanpHOl 00pa3oBaTENbHON MporpaMMbl cpenHero obmiero o6pazoBanusi(DOIL
COO), mpencraBneHHbix B DenepalibHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, ¢ yuérom KoHuenmuu npenogaBanus y4eOHOTo mpeaMera « XUMHUs» B
oOpa3oBaTenbHbIX OpraHu3auuax Poccuiickoil ®enepanuu, peasu3yroNIMX OCHOBHBIE
oOpa3oBaTelibHbIE TIPOrPaMMBbI, U OCHOBHBIX TMOJOXEHUH «CTpareruu pa3BUTHS
Bocniutanusi B Poccuiickoit @enepauun Ha nepuoa ao 2025 rona» (PacnopsixeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIIIyOJIEHHOTO M3Yy4YEHUs 3aHUMAeT BAXXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HAYYHOTO 00pa3oBanus ydamuxcs 10—11 kmaccoB. M3ydenue npeamera,
peanuzyeMoe B ycIoBUSX TudepeHIMPOBAHHOTO, MPOQUILHOTO 00y4YeHHs], MPU3BAHO
obOecneunTh 00I1€00pa30BaATENbHYI0 U OOIIEKYJIbTYPHYIO IMOATOTOBKY BBIMYCKHHUKOB
IIKOJIbI, HEOOXOIUMYIO JIJIsl aJlaliTallik UX K OBICTPO MEHSIOUIMMCS YCJIOBHSIM KU3HH B
colMyMe, a TaKkxke Ui MPOJOJKEHHUs] 00ydeHHUs B OpraHU3alusix NpodecCHOHATBHOTO
o0pa3oBaHMs, B KOTOPBIX XUMHUS SBJISIETCSI OJTHON W3 MPUOPUTETHBIX TUCIUTLIINH.

B mporpamMe mo XMMuM HazHAUYE€HHUE MpeaMeTa «XUMHS» MOJIydaeT MoAPOOHYIO
WHTEPIIPETALMIO B COOTBETCTBUU ¢ OCHOBoIMojararomumu nonoxenuamu @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, COAepkKaHus, pe3yJIbTaToB 00ydeHHs] U TpeOOBaHUMN K
YPOBHIO TOJATOTOBKHM BBITYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIFOTCS CIIEIYIOIINE
BBITNOJIHSIEMbIE TPOTPAMMON MO XUMHUU (DYHKIIMH:

e uH(pOpPMAIIMOHHO-METOANYECKas,  peaju3alus  KOTOpod  obecrieyuBaeT
NOJTyYeHHUE MPEICTABICHUS O LENsIX, COACPKAHUH, O0IIel cTpaTernu o0y4yeHus,
BOCIIUTAHUS U Pa3BUTHsA OOydYaIOIIMUXCS CPEICTBAMU MpeaMeTa, U3y4yaeMoro B
pamMKax KOHKPETHOT'O MPOQuIs;

e OpraHU3allMOHHO-TUIAHHPYIOLIAsi, KOTOopas IMpeaycMaTpuUBaeT OIpejelieHue:
NPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEIHHOCTH HM3YyYEHUS Y4eOHOTO
MaTepuana, KOJIMYECTBEHHBIX U KAYeCTBEHHBIX €ro XapaKTEPUCTUK; TTOJIX0JI0B K
(GhOpMHUPOBAaHUIO  COJEPKATEIBLHOM  OCHOBBI ~ KOHTPOJSI U OIICHKHU
00pa30BaTENbHBIX JOCTIKEHUN 00ydYalolUXCsl B paMKaX UTOTOBOM aTTecTaluu
B (hopMe eTMHOT0 TOCYIapCTBEHHOTO SK3aMEeHa 10 XUMUH.

[Tporpamma fuist yriryOJIEHHOTO U3yYECHUS XUMUU:

® YCTaHABJIMBAET WHBAPUAHTHOE TPEIMETHOE COJIEp:KaHue, oO0s3aTeNIbHOE s
U3YYCHUS B pPaMKax OTICIbHBIX poduiel, mpeaycMaTpuBaeT pacrpeaeicHue u
CTPYKTYpUpOBAaHME €ro IO KiaccaM, OCHOBHBIM  COJAEpKaTebHbIM
JTUHUSAM/pa3zenam Kypca;

e 1aéT IPUMEPHOE pacHpesesieHHe y4eOHOro BPEMEHHU, PEKOMEHAYEeMOro Jist
W3YYCHHS OTJCIBHBIX TEM;



e [IpeajaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh H3yUEHUsl y4eOHOro MaTepuana ¢
Y4ETOM JIOTUKU TOCTPOEHUS Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX
CBsI3€H;

e aéT METOAMYECKYI0 MHTEPIpETaluIo LeJed W 3a1ad M3ydyeHus NpeaMeTa Ha
yriyOaEéHHOM YpOBHE € Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpenHero  oOmiero  oOpa3oBaHMs,  COAEPKATEIbHOM  XapaKTEPUCTHKHU
IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
cpenHero oduiero o0pazoBaHusi (JIMYHOCTHBIX, METANIPEAMETHBIX, IPEAMETHBIX),
a TaKke C Yy4E€TOM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATENbHBIX JCHCTBUI
oOyuJarolerocs o OCBOCHUIO COAEPKaHUS IpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B MpOorpaMMe IO XHUMHUU MpPeayCMOTpeHa
MIPEEeMCTBEHHOCTh ¢ 00y4YeHHEM XMMHMH Ha YPOBHE OCHOBHOIO 00IIero oopasoBanus. 3a
npejesiaMi  yCTAaHOBJICHHOM MPOrpaMMoON MO XUMHH 00s3aTeIbHON (MHBapUAHTHOM)
COCTaBIIAIOIICH coAepkaHHUs ydeOHOro mpeaMera «XUMHsD» OCTAaETCSd BO3MOXKHOCTH
BHIOOpa €ro BapuUAaTUBHOM COCTABIISIIONICH, KOTOpas JOJKHA OIpeAesThCi B
COOTBETCTBUHU C HANPABJIEHUEM KOHKPETHOTO MPOQMIIst 00yUeHUsI.

B cootBercTBUM ¢ koHuenTyaidbHbIMU TIONOkeHUAMU PI'OC COO o HazHaYeHUH
npeaMeToB 0a30BOro M yriyOlEHHOTo ypoBHeH B cucreMe auddepeHInpOBaHHOTO
oOydeHHUs Ha ypOBHE CpeAHero oOuiero oopa3oBaHMs XMMHs HA YPOBHE YIIIyOJIEHHOTO
U3Y4YEHUsl HAIPaBJIEH Ha peaJM3aldi0 IMPEEMCTBEHHOCTU C TOCIEIYIOUIUM 3Tarom
MOJTyYeHHUsI XUMHYECKOro 00pa3oBaHusl B paMKaX M3yuYeHHUs CHEIUATIbHBIX €CTECTBEHHO-
HAay4YHbIX M XMMHWYECKUX JUCLUUILNIMH B BYy3aX M OpraHU3alUsaX CpPEIHEro
npodeccuoHaIbHOTO 00pa3oBaHus. B 3TOH CBs3M uH3ydeHHE MpeaMeTa «XUMUsS»
OpPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacIIMpeHue M YriyOJeHUE TEOPETUUYECKON U
NPAKTUYECKOW TMOATOTOBKM OOYyYalOIIMXCs, BBIOPABIIMX OMNpPENSIEHHBIN TPOdUIh
oOydeHHs, B TOM YHCIE€ C MEPCHEKTUBON IMOCIEIYIOMIET0 MOJIYYCHUS] XUMHUYECKOTO
o0Opa3oBaHusi B OpraHu3anusix MnpodeccuoHalbHOro oOpa3oBaHus. Hapsamy ¢ stum, B
ceere TpeboBannii PI'OC COO K mIaHUPyeMBIM pe3yiIbTaTaM OCBOCHHUs (heepatbHOM
o0pa3oBaTEeNIbHON MPOTpaMMBbl CPETHEr0 OOIIero o0pa3oBaHMsS HW3YYCHHE IIpeaMeTa
«XUMHUS» OPUEHTHPOBAHO TAKXKE Ha pEHIeHWE 3aJa4 BOCHHUTAHUS U COIMAIbHOTO
pa3BuTHs OOydaromuxcs, Ha (OPMHUPOBAHUE Y HHUX OOIIEHHTEIUICKTYAIbHBIX YMEHHIA,
YMEHHUI palMoHalu3alui y4eOHOro TpyJa M OOOOIIEHHBIX CIOCOOOB NEATEIHHOCTH,
MMEIOIINX MEXIMCUUILUIMHAPHBIN, HAIIPEAMETHBIN XapakTep.

CocTaBasionumMu TpeaMeTra «XUMHS» HAa YypOBHE YrIyONEHHOTO W3Y4YEHHS
SABJISIFOTCS. YTIyOn€HHBIE Kypehl — «Oprannueckast xumusi» 1 «OO011as 1 HeopraHudeckas
xumusi». llpu ompeneneHUM TMOAXOIOB K OTOOpPY U CTPYKTYpHOM OpraHU3aiuu
COZIepKaHUsl 3TUX KypCOB B IporpaMMe MO XMMHHU 3a OCHOBY HPHUHSTHI IOJOKEHHS
dI'OC COO o paznmuuusx 6a30BOro M yriyOn€HHOTO YPOBHEH U3yUeHHs peAMETa.

OcHoBy coxepxkaHust KypcoB «OpraHmyeckas xumus» U «OOmas u
HEOpPraHuuyecKasi XUMUs» COCTABJSET COBOKYIHOCTb MPEAMETHBIX 3HAHUW U YMEHHUH,
OTHOCALIUXCS K 0a30BOMY YPOBHIO M3yU€HHUs IpeaMeTa. JTa CUCTEMa 3HAHUM MOIy4YaeT
ONpeAeNEHHOE TEOPETUYECKOE JIOTIOJHEHHUE, I103BOJISIOLIEE OCO3HAHHO OCBOMTH



CYILLIECTBEHHO OONbLIMI 00BEM (pakToJIOrMUecKoro marepuaina. Tak, Ha yriyOJI€HHOM
YpPOBHE H3Yy4YeHHs MpeaMera olecriedeHa BO3MOKHOCTh 3HAYUTENIBHOIO YBEIMYEHUS
00b€Ma 3HAHUH O XMMHYECKHX DJIEMEHTAaX M CBOMCTBAX HMX COCIUHEHUM Ha OCHOBE
paciMpeHus U yriyoJaeHus MPeICTaBIEHUN O CTPOEHUH BEILECTBA, XUMUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TPOTEKAaHUS pEeaKlMil, paccMaTpUBAaEMbIX C TOYKH 3pEHUs
XUMHYECKOW KHHETUKM W TEPMOJMHAMUKH. VI3yueHue MNepuoauyYecKoro 3aKoHa U
[leproguueckoil cHCTEMbl XHUMHYECKHX 3JEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX [MPEACTABICHUAX O CTPOCHUM aToMa. XHUMHUYECKas CBA3b
OOBSICHSIETCS C TOYKM 3PEHMs] DHEPreTHUECKHMX H3MEHEHMH mnpu e€ oOpa3oBaHUU U
paspylleHuy, a TakKe ¢ TOUKU 3pEHUs MeXaHU3MOB e oOpa3zoBaHus. M3yueHue TUIIOB
peaknuii  gomonHsAeTcs (HOPMUPOBAHUEM TMPEACTABICHUNH 00 DICKTPOXUMHUYECKUX
mpoleccax M 2JIEKTPOJIM3€ paciylaBOB M pacTBOPOB BellecTB. B Kypce opranuueckoi
XUMHUH TIPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTHU COEIUHEHUH yaemnsieTcsi ocoboe
BHUMAaHHE BOIpocaM 00 3JEKTPOHHBIX 3¢ (dexTax, 0 B3aUMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX peaKIHi.

Oco0oe 3HayeHHe MUMEET TO, YTO Ha COJIep:KaHHWE KYpPCOB XMMHH YTITyOJIEHHOTO
YPOBHS M3Y4YEHHS IJI1 KJIacCOB OMpeNel€HHOro npoduiis (IJ1aBHbIM 00pa3oM Ha HUX
CTPYKTYpPY U XapakTep JOMOJHEHUH K 00IIel cucTteMe NpeIMETHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHME CMEXKHbIE IIpeAMEThl. Tak, HalpuMep, B COAEpNKAHUU IpeaMeTa JJid KJIacCOB
XUMUKO-(pu3ndeckoro npoduis OoJbIIoe 3HAUYCHHE OyAyT MMETh 3JIEMEHTHl yu4eOHOTO
maTepuana 1no oobmen xumud. [Ipu nzydenun npenMera B JaHHOM CIy4yae akIeHT OyaeT
cleNaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHIl B XMMHUU U B
(bu3MKe: aTOMHO-MOJIEKYJIpHash Teopusi (MOJEKyJspHas Teopusi B (U3MKE), 3aKOHbI
COXpAHEHHUsI MacChl U SHEPTUU, 3AKOHBI TEPMOJIMHAMHUKH, JIEKTPOJIN3a, IIPEICTABICHUS O
CTPOECHHMH BELIECTB U JPYTOE.

B To xe Bpems B colepikaHHMU TpeaMeTra I KJIACCOB XUMMKO-OHMOJIOTHYECKOTO
npoduins OonblIUi yAeNbHbI Bec OyJeT MMETh opraHuyeckas Xxumus. B sTom ciyuae
IPEIOCTABIISIETCS] BOBMOXHOCTD JJIsi 60Jee 00CTOATETLHOTO PACCMOTPEHUSI XUMUYECKOM
OpraHM3allii KIETKU KaK OWOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMAT, K
MpUMepy, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JMMUIbL, OENKHU, YIIEBOIbI,
HYKJIEMHOBBIE KHCJIOTBI W Jpyrue. I[lpm 53TOM 3HaHUA O COCTaBeé M CBOMCTBax
MpEeACTaBUTENE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIy>)KaT OCHOBOM JUIst
W3YYEHHsI CYITHOCTHU MPOIIecCOB (DOTOCUHTE3A, AbIXaHMUSI, TUIIEBAPEHUSI.

B mmane ¢QopmupoBaHHS ~OCHOB HAy4yHOTO MHPOBO33PEHHS, OCBOCHMS
oOIIeHaYyYHBIX METOJIOB IO3HAHHUS W OIBITAa MPAKTHUYECKOTO MPUMEHEHUS HayYHBIX
3HaHUWA W3y4YeHHe TMpeaMera «XuMHs» Ha YIIyOIEHHOM YpPOBHE OCHOBaHO Ha
MEXIPEIMETHBIX CBSA3SX C YUYEOHBIMHU MpeIMETaMt, BXOJSAIIUMHU B COCTAB MPEIMETHBIX
obnacreit «EcTecTBeHHO-HayuHble MpeaMeTb», «Marematuka W uHPOpMATHKa» U
«Pycckuil A3bIK U IUTEPATYpa.

[Tpu u3ydeHnn yueObHOTO NMpeaMeTa « XUMHUS» Ha YIIIyOJIEHHOM ypOBHE TaKKe, KaK
Ha YpOBHE OCHOBHOT'O M CpelHero obmiero oopa3oBanus (Ha 6a30BOM ypoOBHE), 3a1aueit
MIEPBOCTEIICHHON 3HAYMMOCTH SIBIIsIeTCS (OPMHUpPOBAHME OCHOB HAayKd XUMHUHU Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW MAEATEIbHOCTH YEJOBEKa U



OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Pemienue 3Toil 3agaun Ha yriryoa€HHOM

YPOBHE U3YUYEHHS IpeaMeTa NpeanoaracT pealn3aliio Takux 1ejiel, Kak:

dbopMupoBaHuE  MPEJCTABICHUN: O  MaTEepUAIbHOM  €IMHCTBE  MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUM OPUPOJBI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled pojii B 00ECIEUeHUH YCTONYMBOTO
Pa3BUTHSA YEJIOBEUECTBA: B PEIICHUH MPOOIEM SKOJIOTUUECKOM, IHEPTreTUUECKOM
W TUIEBOM 0O€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HMCTOYHHUKOB JHEPrUH, B OOECIEUEHUU PaAlMOHAIBLHOIO
MIPUPOJIOTIONB30BAHUS, B (DOPMUPOBAHUK MHPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEeJIOBEKa, a TaKXKe OKOJOTMUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U PUPOTHOM CPELIE;

OCBOCHHME CHCTEMBI 3HAHUM, JIC)KAIIMX B OCHOBE XMMHYCCKOM COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOUN KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX TOHITUHN, 3aKOHOB U
TEOPU XUMHUU, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX
YPOBHAX — AaTOMHOM, HWOHHO-MOJEKYJSPHOM, HAJIMOJEKYJSIPHOM, O
TEPMOJIMHAMUYECKUX W  KHHETHUYECKMX  3aKOHOMEPHOCTAX  MPOTECKAHUS
XUMHUYECKUX PEAKIMi, O XUMUYECKOM PaBHOBECHHU, PACTBOPAX M JUCIEPCHBIX
cucTeMax, 00 00X HayYHBIX MMPUHIIAIIAX XUMUYIECKOTO MTPOU3BOJICTBA;
dbopmupoBaHue y 00yJaromuxcs OCO3HAHHOTO MOHUMAaHMs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHYECKUX 3HAHHUU IJI1 OOBSICHEHHS KIIOUEBBIX UJICH U mpoliaeM
COBPEMEHHON XUMHUHU, [JI1 OOBSICHEHUS ¢ TPOTHO3UPOBAHUSA SIBICHUU,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO PEIICHHS MpoOeM,
CBSI3AHHBIX C XUMHEH, MPOTHO3UPOBAHMS, aHAIM3a M OIEHKU C TMO3ULMI
9KOJIOTUYECKOM Oe30MacHOCTH TOCIEICTBHN OBITOBOM W TPOM3BOICTBEHHOU
JEATCIIbHOCTA  YEJIOBEKA, CBSI3aHHOM € XUMHUYECKUM TMPOU3BOJICTBOM,
HCITOJIb30BaHMEM U TIepepabOTKOM BEIECTB;

yriyOJieHne TpeACTaBICHUN O HAyYHBIX METOJaX MO3HAHUS, HEOOXOJUMBIX IS
NpUOOpPETEHNs YMEHUH OPHUEHTHUPOBATHCS B MHPE BEIIECTB M OOBICHEHHS
XUMHYECKUX SIBJICHUM, HMMEIONIUX MECTO B TPUPOJE, B IMPaAKTUUYECKOMN
JICSITEILHOCTH Y MIOBCEHEBHOM JKU3HH.

B mnane peain3an IICPBOOUYCPCIAHBIX BOCIIMTATCIbHBIX W Pa3BHBAIOIIUX (bYHKLII/Iﬁ

IEJIOCTHONH CHUCTEMBI CpEIHEro oOmero oOpa3oBaHHs TIPU HW3YYCHUU MPEaMETa
«Xumus» Ha yriayOiaEéHHOM ypoBHE 0COOYIO0 aKTyalbHOCTh MPUOOPETAIOT TaKue Meld U
3a/lauu, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, YBAXKEHUS K
npolieccy TBOpUYECTBA B OOJIACTH TEOPETHUECKUX M MPUKIIAIHBIX HCCIIeI0BAaHUMI
B XUMHH, (OPMHPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHI0O ¥ TO3HAaHHMIO, CIHOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIHMTAHHIO HA OCHOBE YCBOGHHS OOIEYETIOBEUECKUX
LICHHOCTEI;



® pa3BUTHUE T[IO3HABATENbHBIX HWHTEPECOB, HWHTEIUICKTYyaIbHBIX W TBOPYECKHUX
criocoOHOcTel  oOywaromuxcsi, (OpPMUPOBAHME y HHUX CO3HATEIHHOTO
OTHOLIEHMS K CaMOOOPa30BaAHMIO U HENMPEPHIBHOMY 0OpPA30BAHUIO KAK YCIOBHIO
YCIIEIIHOM npogeccuoHaIbHON 51 00111eCTBEHHOM JEATEIIbHOCTH,
OTBETCTBEHHOT'O OTHOUIEHHUS K CBOEMY 3/I0pPOBbIO U MOTPEOHOCTU B 3A0POBOM
o0Opase XU3HU;

e (opMHpOBaHKME YMEHHUI U HABBIKOB Pa3yMHOT'0 IPUPOIONOIL30BaHUs, PA3BUTHE
9KOJIOTUYECKOW KYJIbTYphl, MNPUOOPETEHHE OMbITa OOIECTBEHHO-TIOJIE3HOM
3KOJIOTMYECKOU ACSATETbHOCTH.

OO0miee YMCIO YacoB, MPEAYCMOTPEHHBIX ISl WM3YYEHUS XHUMHU Ha YyIIIyOJICHHOM
YpOBHE cpeaHero oomiero oopasoanus, cocrasiseT 204 yacos: B 10 kmacce — 102 gaca
(3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HeJleno).



COJAEPKXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

Teoperuyeckue 0OCHOBBI OPraHUYECKOM XUMMH.

[IpenMer M 3Haue€HUWE OPraHMYECKONW XWUMHUHU, MPEJCTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOCHUE aTOMa YIJIepoJia: OCHOBHOE U BO30YKJIEHHOE COCTOSHUSI.
BasienTHBIE BO3MOXXHOCTH aroMa yriaepona. XHMHYECKas CBS3b B OPraHUYECKHUX
coeMHEHUSX. Tumel TUOpUAM3AMM aTOMHBIX opOuTaned yriepoaa. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHOM CBsA3UM (OOMEHHBIM U JOHOPHO-AKIENTOPHBIN). TuIbl
MepPEKPhIBAHUSI aTOMHBIX OpOuTanei, 6- u m-cBsi3u. OauHapHas, JABOMHAsS W TpoiHas
cBsa3b. CriocoObl pasphiBa CBsI3e B MoOJIEKyJaX OpraHu4eckux BeliecTB. [loHsTue o
CBOOOJIHOM pajuKaje, HyKjaeoduie u deKTpodue.

Teopust cTpoenust opranndeckux coeauHeHuid A.M. BbyTiepoBa U cOBpeMEHHbIE
MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYE€HHE TEOPUHU CTPOCHUSI OPTaHMYECKUX
coenuHeHUN. Momnekysipuble U CTPYKTypHble (opmyisl. CTpyKTypHbIE (HOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYyTasA, COKpallEHHas, ckeneTHas. M3omepus. Bunbl uzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 3P(PEKTH B MOJIEKYIaX OPraHUuYECKUX
COeTMHEHUH (MHAYKTUBHBIN U ME€30MEPHBIN 3 (PEKTHI).

[IpencraBnenne o0 KiIacCU(pUKALMKM OpraHUYecKux BemecTB. [loHsTHE O
¢bynkumoHanpHoM rTpynme. ['omonorus. ['omonormueckue psapl. CucremaTudeckas
HOMeHKJaTypa opranndeckux coeauHennii (IUPAC) u  TpuBHaigbHbIC Ha3BaHUS
OTJEJIbHBIX MPEICTABUTENECH.

OcobOenHoct W Kiaccu(uKaiys OpraHuYeckux peakiuil. OKHCIUTETbHO-
BOCCTAHOBHTEIIbHBIEC PEAKIIMHM B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJICHHE C O0pa3laMu OpPraHUYECKHX BEIIECTB M MaTepHallaMd Ha HUX OCHOBE,
OMBITHl TIO TPEBPAIICHUIO OPTaHUYECKUX BEHIECTB NpHU HArpeBaHuu (IUIaBJICHUE,
o0OyTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJIEIIEH MOJIEKYJI OPraHUYeCKUX BEIIECTB.

YrieBoaopoasl.

Ankanbl. ['oMonornueckuii psifi ankaHoB, oOmias ¢opMyia, HOMEHKIATypa H
M30MepHst. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, SP°-
ruOpuan3aIus aTOMHBIX opOuTaneit yrieposa, 6-cBsa3b. Ou3ndeckre cBOMCTBA aTKaHOB.

XUMHUYECKHUE CBOMCTBA  aQJKaHOB: pEaKUMM 3aMEUIeHUus, HN30MEpHU3allnH,
NETUIPUPOBAHUS, LMUKIU3ALNKN, NUPOJIU3a, KpekuHra, ropenus. llpencraBienue o
MEXaHU3ME PEAKIUN PaJUKAIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOoyYeHUsI 1 IPUMEHEHHE aTKaHOB.

Huknoankansl. OOmas ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOEHUSI U XUMUYECKHUX CBONCTB MaJbIX (IMKJIOMPOIAH, MUKIOOYTaH) U OOBIYHBIX



(IMKIIOTIEHTAH, IUKIOreKCaH) IUKIoaIKaHoB. CrocoObl TMOJyYeHHS W TNPUMEHEHUE
IHUKJIOAIKAHOB.

Ankensl. ['omosiormyeckuil psiji adkeHoOB, oOmas QopMyina, HOMEHKIATypa.
DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKEHOB, spz-m6pnz[n3aum
aTOMHBIX opOuTasie yriepojna, 6- u m-cBsi3u. CTpyKTypHas M reoMmerpuueckas (Iuc-
TpaHc-) u3omepusi. dusnyeckue CBOMCTBA ATKEHOB. XMUMHUYECKHE CBOMCTBA: pPEaKlUU
MPUCOEIMHEHUSA, 3aMEUICHUS] B O-TIOJ0KEHUE TPHU JIBOMHOM CBS3M, MOJUMEPU3ALNU H
okuciieHus. lIpaBmio MapkoBHukoBa. KauecTBeHHbIE peakIMM Ha JABOWHYIO CBSI3b.
CnocoObl MoTyueHus ¥ MPUMEHEHUE aJTKEHOB.

Ankanuensl. Kiaccudukaruss ankaaueHoB (COMPsDKEHHBIE, W30JUPOBAHHBIC,
Kymynupogannvie). OCOOEHHOCTH JJICKTPOHHOTO CTPOCHHS U XUMHUYECKHX CBOMCTB
CONPsDKEHHBIX JWEHOB, 1,2- m 1, 4-mpucoenunenue. [lommuMmepusanus CONpsKEHHBIX
nueHoB. CrocoObI MOTyYeHUs] M IPUMEHEHNE alTKaIueHOB.

Anxkunbl. ['omoniormdyeckuil psifi ajdkuHOB, oOmias ¢opmyiia, HOMEHKIAaTypa |
M30MEpHUsA. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKWHOB, SP-
rudpuau3aIus aToMHBIX opOuTanedt yriaepoaa. dusnyeckue CBONCTBA AJIKHUHOB.
XUMUYECKUE CBOMCTBA: PEAKUHUM MNPHUCOCAUHEHUS, AUMEpPHU3alMU M TpUMEpHU3alUH,
okuclieHUsl. KHCJIOTHBIE CBOMCTBA aJKMHOB, MMEIOIIUX KOHUEBYI TPOWHYHO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOUMHYIO CBA3b. CHOCOOBI TMOJNYYEHHS W TNPUMEHEHUE
AJIKWHOB.

ApomMatuyeckue yrieBoAOpOAbl (apeHsbl). ['omMonorndyeckuil psii apeHoB, oO1as
dbopMyna, HOMEHKJIATypa M HU30MEpHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJieKysIbl OeH3omna. dusnyeckre CBOMCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J1a U
€ro TOMOJIOTOB: PEaKIUU 3aMelleHHs B OEH30JIbHOM KOJbIE U YIJIEBOJOPOJHOM
paaukale, peakiuu IpUCcoeAMHEHUs, OKUCTIEHUE ToMoioroB Oenzomna. [IpencraBnenue 00
OpUEHTHUPYIOIIEM JEHCTBUU 3aMecTuTeNeil B OEH30JIbHOM KOJbIIE Ha MpUMEpe
QNKWIBHBIX PAJUKAIOB, KapOOKCWIBHOW, THAPOKCHUIBHOW, aMHHO- U HUTPOTPYMIIHI,
aTOMOB rayioreHoB. (OCOOCHHOCTHM XHMHUYECKUX CBOWMCTB crtupoia. l[lommumepusarius
ctuposa. CrocoObl OMyUeHUsl U TPUMEHEHHE apOMAaTUYECKUX YTJIEBOJOPOIOB.

[Ipuponuerit ra3. IlomytHple HedTsHBIE Ta3pl. HedTh M e€ mMpoHMCXOXACHHE.
Kamennblit yrons u mpoayktel ero mnepepaboTku. CrocoObl mnepepaboTKu HePTH:
MEepPeroHka, KPEKUHr (TePMUYECKUN, KATaTUTUYECKHil), pUDOPMHUHT, THUPOIU3.
[IponyxTsl epepaboTKu HEPTH, UX IPUMEHEHHE B IIPOMBIIUICHHOCTH U B OBITY.

['enernueckast CBSI3b MEXY pPa3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJOT€HIPOU3BOJHBIX  YINIEBOAOPOJOB.  Peakuun
3aMENIeHUs TaJoreHa Ha TUIPOKCOTPYNIy, HUTPOTPYIIY, HIUAHOTPYIIY, aMUHOTPYIIILY.
JlelicTBue Ha TaJOr€HNPOU3BOJIHBIE BOJHOIO M CIHMPTOBOIO pacTBOpa IMIEIOYH.
B3aumopeiictBue  aUrajoreHaJkKaHOB ¢ MarHmeM ®W = OUHKOM. lloHstme o
METAJUIOOPTaHUYECKUX COCUHCHHUSX. Hcnonb3oBanue rajoreHIpPOU3BOIHBIX
YIJIEBOJIOPOJOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUUYECKUX BEIIECTB.

DKCIEpUMEHTANIbHBIE METOJAbl M3YUYEHHUsl BEIIECTB M WX IMPEBPALICHUN: U3ydeHHE
(GU3MUECKUX CBOWCTB YIJIEBOAOPOJOB (PaCTBOPHUMOCTh), KAUYE€CTBEHHBIX PEaKIUi
YIJIEBOJIOPOJOB PA3IMUHBIX KIAccOB (oOeciBeurBaHWE OpPOMHON WM HMOAHOM BOJIBI,



pacTBOpa MepMaHraHatra Kajvs, B3aUMOJCHCTBHE alleTUJIEHA C aMMHAYHBIM PacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YTIepoa U BOJAOPOIa B OPraHUUECKUX
BEILIECTBAX, TOJy4YCHHE OTWIEHA M HU3YyYECHHUE €ro CBONCTB, O3HAKOMIICHHE C
koutekuusaMu «Hedte» u «Yromp», ¢ oOpasinamu IjacTMacc, KayudyKOB M PE3HUHBI,
MOJICIMPOBAHKUE MOJIEKYJI YTIIEBOJOPOIOB U TAIOT€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xaine opraHnyecKue coeJMHEHUsI.

[IpenenbHbie 0/HOATOMHBIE CIUPTHL. CTpOEGHHE MOJIEKYJT (Ha MMpUMEpe METaHOJIa U
sTaHona). ['omomornueckuil psan, obmas ¢opMyna, H30MeEpHs, HOMEHKJIaTypa u
knaccupukanus. DU3HMYECKHE CBOWCTBA TMPEACITbHBIX  OJHOATOMHBIX  CIIUPTOB.
Bopopoanbie cBsI3M MEXIy MOJIEKYyJIaMHU CHUPTOB. XUMHUYECKHE CBOWMCTBA: PEaKIUU
3aMENICHUs, JEeTUApaTalii, OKUCICHUS, B3aUMOJCUCTBHE C OpPraHUYECKUMHU U
HEOpPraHMYeCKUMHU KucioTaMu. KauecTBeHHasi peakiusi Ha OJHOATOMHBIC CIUPTHIL
JleiicTBue 3TaHONa M METAaHOJA Ha OpraHu3M uyenoBeka. CrocoObl MOMy4YeHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[IpocTteie >¢upsl, HOMeHKIaTypa u u3zoMepusa. OCOOCHHOCTH (PUBHUECKUX U
XUMUYECKUX CBOMCTB.

MHoOroaroMHble CIOHUPTHI — OTWICHTJIUKOIb U TiHIepuH. Dusnueckne u
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHHS, B3aUMOJCUCTBHE C OPraHMYECKUMHU U
HEOPraHWYECKUMHU KHCJIOTaMHU, KAaueCTBEHHAs pEaklMsi Ha MHOTOaTOMHBIE CIIMPTHI.
[IpencraBnenne o MexaHW3Me peakuuid HykieopuiabHOro 3amernieHus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl MOTyYeHUs! U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MoJIeKyJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH301HHOTO
anpa. dusnueckue cBoicTBa (peHona. OCOOEHHOCTH XMUMHUYECKMX CBOMCTB (heHona.
KauectBennbie peaknuu Ha ¢eHon. TokcuuHoCcTh ¢eHona. CrocoObl MOTydeHUs u
npuMmenenue penona. denondopmanbaeruanas cMoia.

KapOoHunbHble COEAMHEHUS — albJETHAbl U KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWIbHOW Trpymnmbl. ['OMoloruueckue psiabl aibJAECTHAOB M KETOHOB, oOmIas
dbopmMyna, nuzoMepusi 1 HOMEHKJIaTypa. PU3NUYECKUe CBONCTBA albJIETHAOB U KETOHOB.
XHWMHUYECKUE CBOWMCTBA aJbJETHIOB M KETOHOB: peakuu IMpucoeauHeHus. OKucieHue
aNbJIETU/IOB, KAueCTBEHHbIE peakiuu Ha anpiaeruabl. CrnocoObl TONyYeHUs W
MIPUMEHEHHE AJIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpelielbHbIe KAapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOECHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Dusznyeckue CBONCTBa
OJTHOOCHOBHBIX TMpPEJCNbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBSI3U MEXKITY
MOJICKYJIaMH KapOOHOBBIX KHCIIOT. XHWMHUYECKHE CBONCTBAa: KHCJIOTHBIC CBOWMCTBA,
peakuus OSTepUPUKALMU, PEaKIUd C y4acTHEeM YIJIEBOJOPOJHOTO  pajuKala.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL [lOHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCIIOT — CJIOXKHBIX dpupax. MHOroo6pasue kapooHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HEMpeNeIbHbIX W apOMAaTUYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHCIIOT,
THIPOKCUKApOOHOBBIX  KucHOT. [IpencraBurenu BBICIIMX — KapOOHOBBIX  KHUCIIOT:
CTEapUHOBAas, MAILMUTUHOBAS, OJICMHOBAS, JUHOIe8AS, TUHONeH08as KACTOTHI. CrocoObl
MOJIyYEHHUS U PUMEHEHUE KapOOHOBBIX KHUCIIOT.



Cnoxuble »¢uppl. ['omonornueckuid psa, oOmas QopMyna, Hu30MEpHUs U
HOMEHKJIaTypa. PU3NYECKHE U XUMUYECKUE CBOMCTBA: THAPOJIU3 B KUCION U IIEIOYHOU
cpene.

Kupwl. Ctpoenue, ¢u3nUecKue W XUMUYECKHE CBOWCTBA >KUPOB: THUIPOJIU3 B
KUCIION M 1mienoyHoil cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIIMX OCTATKH
HETPEeJEIbHBIX KUPHBIX KUCIOT. JKupsl B mpupoe.

MpbL14 KaK COJTM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBojaoB. Knaccudukauust yrieBogoB (MOHO-, M- U
nonucaxapuael).  MoHOcaxapuasl:  TVIIOKO3a, (pPyKTO3a, Tajakro3a, puodo3a,
nezokcupruboza. dusmyeckue CBONCTBA M HaXxOokACHHUE B Tmpupoje. DOTOCHHTES.
XUMHUYECKUE CBOWMCTBA IJIIOKO3bl: PEAKIUMU C y4YaCTUEM CIUPTOBBIX W aJbJICTHUIHOU
TPYIII, CHUPTOBOE U MOJIOUYHOKHKCIIOE OpokeHue. [IpumeHenue rioko3sl, €€ 3HauUeHUE B
KUBHEJEATEIIbHOCTH oOpraHu3Ma. Jlucaxapuael: caxapo3a, MajabTO3a U JIAKTO3a.
BoccranaBnuBaroie 1 HEBOCCTAHABIMBAIOIIUE AUCAaXapubl. [ MApoONIn3 aucaxapuioB.
Haxoxxnenue B mpupone u mnpumeHeHue. I[lomucaxapujipl: Kpaxmall, TIUKOTEH U
nesosio3a. CTpoeHre MakpoMOJIEKYJ Kpaxmalia, IIMKOreHa U HeJUTI003bl. Du3nueckue
CBOMCTBA Kpaxmaja M UEUIIOI03bl. XUMHUUYECKHE CBOMCTBA KpaxMmalja: THUAPOJIH3,
KayeCTBEHHAsl peaKlus C HOJAOM. XUMHUYECKHE CBOMCTBA UEJUIIOJO3bl: THUIPOJIN3,
nojydyeHue 3¢upoB uemnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
areTaTHHIN MIENK).

OKCIIEpUMEHTAJIbHBIE  METOJbl H3YyYEHHs] BEIIECTB M MX [PEeBpallCHUMN:
pPacTBOPUMOCTh DPa3JIUYHBbIX CIOUPTOB B BOJAE, B3aMMOJCIHCTBHE STaHONA C HATPUEM,
OKHCJIEHME S3TWJIOBOI'O CHUPTa B ajbJErH]l Ha pACKAIEHHOW MEIHON MPOBOJIOKE,
OKHCJICHHE JTWJIOBOTO CIUPTa JAUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUANIOB), KayeCTBEHHBIE peaKUMH Ha albJeruabl (C  TUIPOKCUIIOM
muammuHcepeOpa(l) u rugpoxkcuaom memu(ll)), peakmus rauriepuHa ¢ THAPOKCHIOM
meau(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJCIHCTBUE
pacTBOpa TiOKO3bl c¢ ruapokcugom Mmeau(ll), B3aumopelicTBue Kpaxmalla C HOJOM,
pElIeHne SKCIePUMEHTAIbHBIX 3a1a4d mo TemaMm «Cruptel U QeHomns», «KapOoHOBBIC
KUCTOTHI. CI0KHBIE Y(DUPBD».

A3oTconepxamue OpraHnvecKue coeJMHeHusl.

AMUHBI — OpraHMYecKHe TPOU3BOJHBIE ammuaka. Kraccudukanus aMHUHOB:
anudarrueckue W apoMaTUYecKue; NMEpBUYHBIE, BTOPUYHBIE M TpeTuyHbie. CTpoeHue
MoJieKyJ, oOmas Qopmyna, u3oMepHsi, HOMEHKJIATypa W (PU3MYECKHEe CBOMCTBA.
XHWMHYECKOE CBOWMCTBA alM(aTHYECKUX aMHHOB: OCHOBHBIC CBOMCTBA, aJKUIHWPOBAHUE,
B3aMMO/ICIICTBHUE MEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOM. COJu alKUIaMMOHUS.

AHUJIMH — TIpPEJCTaBUTENIb aMUHOB apoMaTH4yecKoro psna. CTpoeHHE aHUIMHA.
B3aumHoe BiMsSHUE TpYIl aTOMOB B MoJieKylie aHwinHAa. OCOOCHHOCTH XUMHUYECKUX
cBOUCTB aHwimHA. KadecTBeHHbIe peaknuu Ha aHWIMH. CrocoObl TOMydYeHUus U
npuMeHeHne anudarndeckux aMmuHOB. [lonydeHne anuIMHa U3 HUTPOOEH301a.

Amunokuciotsel. Homenknatypa u wu3omepus.OTaenbHbIE TPEACTABUTENIH O-
AMHUHOKHUCIIOT: TJWUWH, anaHuH. PU3NYECKHE CBOMCTBA AMHHOKHCIOT. XUMHUYECKHE
CBOICTBA aMHHOKHCIOT Kak aM(OTEpHBIX OpPraHWYECKHX COCAWHCHHM, pPeaKIus



MOJINKOHJEHCAIMY, o0Opa3oBaHUWE MENTHIHON CBs3U. buonornueckoe 3HadeHUE
aMUHOKHUCIIOT. CUHTE3 U THAPOJIU3 MENTUIOB.

benku kak npupoansie noauMepsl. [lepBuyHas, BTopudHas U TpeTUYHAsI CTPYKTypa
O0enkoB. XHMHUYECKHE CBOMCTBAa O€JIKOB: TUAPOJIN3, J€HATypalus, KauyeCTBEHHBIE
peaKkiu Ha OCJKH.

OKCepUMEHTaJIbHblE METOJIbl M3yY€HHUs BEIIECTB W HMX I[peBpallleHUN:
pacTBOpeHuEe OENIKOB B BOJE, JeHATypalusi OCJIKOB MPU HAarpEeBaHWUM, LIBETHBIE PEAKIUU
Ha O€lKM, peleHUue OHKCIEePUMEHTAIBHBIX 3a7ad M0 TeMaM «A30TcoJeprKalue
OpraHMuYecKHe CoeMHEHUs» U «Pacrno3HaBaHUEe OpPraHMYECKUX COEIMHEHUIN.

BbicokomoliekyIsipHbIe cOeIUHEHMS .

OCHOBHBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3allu, CPEAHSSI MOJIEKYJIipHasl Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHU — MONMMepU3alus U

IIOJIMKOHACHCAII 1.
HOJ'II/IMCprle MaTepualbl. IImacTmaccel (HOJ’II/IBTI/IHGH, TMMOJIMITPOITUJICH,
IIOJIMBUHUIIXJIOPU A, IMOJIMCTUPOJI, MOJIMMETUIIMCTAKpUJIAT, HOJ'II/IKap60HaTI)I,

novdTHIeHTepedTanar). Y Tunuzanus 1 nepepadoTka MmiacTuKa.

DnacToMephl: HAaTypaldbHBIM KayudyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIHN, N30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosokna: HaTypanbHble (XJIOMOK, IMIEPCTh, IIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAallPOH U JIaBCaH).

[Tonumepsl crnenuanbHOTO Ha3HaueHUs (Te(JIOH, KeBJap, AIIEKTPONPOBOISIINE
HOJIUMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YyYEHHs] BEIIECTB M HUX IPEBPAILICHUI:
O3HaKOMJICHHE ¢ o0Opa3laMi TNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacce,
Kay4yKOB, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Pacrno3HaBaHue miaacTMacc u
BOJIOKOHY.

Pacuérhrie 3agaun.

Haxoxnenne MonekynsipHOW (hOpMyiIbl OPTaHMYECKOTO COSTUHEHUS TI0 MacCOBBIM
JIOJISIM  JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE MOJICKYJSIPHOW (OpMYIIbI
OpPraHHYECKOTO COeIMHEHUsI M0 Macce (00bEMY) MPOIYKTOB CTOpaHUsi, MO KOJIUYECTBY
BemecTBa (Macce, 00bEMY) TMPOAYKTOB pPEAKIUU M/WIM HMCXOJHBIX  BEIIECTB,
YCTaHOBJIEHUE CTPYKTYpPHOH (HOpMyJbl OpPraHMYECKOro BEIIECTBA Ha OCHOBE €ro
XUMHYECKHX CBOWCTB WJIM CIIOCOOOB TMOJIYYECHHUS, OMPENICICHHIE JI0JIM BBIXO/a MPOIYKTa
pEaKUrH OT TEOPETUUYECKH BO3MOKHOTIO.

MexnpeamMeTHbIE CBS3H.

Peanuzanusi MexnpeaIMeTHbIX CBA3€H MPU HU3YUYEHUHM OpraHudeckoil xumuu B 10
KJIACCE OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX
MOHATUM, TaK W TOHATHH, MPUHATHIX B OTACJBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOIO
LHKJIA.

OOmue ecTecCTBEHHO-HAYUYHBIC TIOHSTHUS: SIBIIGHWE, HAy4YHBIM (akT, TUIOTE3a,
Teopus, 3aKOH, aHalu3, CHHTE3, KiaccupuKamus, HAOIOJIEHUEe, HU3MEPCHHUE,
SKCIEPUMEHT, MOJENb, MOJAEIUPOBAHHUE.



®usnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPIEeTUUECKUN
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHHUSI, CKOPOCTb, SHEPTUs, Macca.

buonorusi:  kierka, opraHu3M, DJKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIH U TreTepoTpO(HBIA THUN NUTaHUA, OpOKEHUE,
(doToCcuHTE3, AbIXaHUE, OCIKH, YTIIEBOIbl, KUPbI, HYKJIEUHOBbIE KUCIOTHI, PEPMEHTHI.

['eorpadusi: mone3Hbie HCKOMaeMble, TOILTUBO.

TexHonorus: NUIIEBbIE MPOAYKThI, OCHOBBI PALMOHAIBHOIO IMUTAHUS, MOIOIINE
CpEeJICTBA, MaTEPHAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUS

Teopernyeckue 0CHOBbI XMMMH.

AtoMm. CocTaB aTOMHBIX saep. XuMHUuUeckuil sieMmeHT. M3orombl. CtpoeHue
JJIEKTPOHHBIX O000JIOYEK AaTOMOB, KBAHTOBBIC YHCJIA. OJHEPreTUYECKUE YPOBHH U
o ypoBHH. ATOMHBIE opOuTanu. Kinaccupukanus XUMHUYECKUX dJIEMEHTOB (S-, p-, d-, f-
anemMeHThl). PacmpeneneHne 5SJI€KTPOHOB MO AaTOMHBIM OpOUTAISIM. DJIEKTPOHHBIC
KOH(pHUTypaluu aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO TEPHOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHHH, AJIEKTPOHHbBIC KoH(puryparuu HMOHOB.
DIIEKTPOOTPUIIATEIBHOCTD.

[Tepuonnueckuit 3akoH u Ilepuoauueckas cucrema XxuMU4YeCKUX 3jiemeHToB [..
MenpeneeBa. CBs3b NEPUOAMYECKOrO 3aKoHA W [leprnoandeckoil cuCTeMbl XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpHUEHl CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO
rpynmnam u nepuojaam. 3HadeHue nepruoandeckoro 3akona /[.1. Menneneena.

Xumuyeckass CBsi3b. BuAbl XMMHMYECKOM CBA3U: KOBAJCHTHAs, HWOHHAas,
MeTajundeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJCHTHOM CBs3U: OOMEHHBIA U JOHOPHO-
aKIENITOPHBIN. DHEPrus U JyTuHa CBsI3U. [1oyIsipHOCTD, HAIPaBIEHHOCTh U HACKIIIIAEMOCTh
KOBaJeHTHOW cBsi3u. KparHeie cBsizu. BopopoaHas cBsS3b. MexXMOIEKYJIsIpHbIC
B3aUMOJICHCTBUS.

BaneHTHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOU CTPYKTYPhI
MOJIEKYJI C HUX TE€OMETPUYECKHM CTPOCHHEM (HA NpPUMEPE COCAUHEHUW HIIEMEHTOB
BTOPOT'O MIEPHOJIA).

[IpencraBneHre O KOMIUIEKCHBIX coeluHEHUsX. (COCTaB KOMIUIEKCHOTO HOHa:
KOMIUIEKCOOOpa3oBaTellb, JUTaH/Ibl. 3HAUEHHE KOMIUIEKCHBIX coenuHeHuil. [lonartue o
KOOPIMHALIMOHHOW XUMHH.

BemecrBa ~ MoOeKyIJsIpHOro u HEMOJIEKYJISIPHOTO CTPOCHHUH. Tumns
KPUCTAJUNIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

Ilonatne o mucnepcHblx cucreMax. lcrtuHuble pacTBOphL. IlpeacraBinenue o
KOJUIOUJIHBIX pacTBOpax. CrocoObl BbIpaXeHUs KOHIIEHTPAI[MU PacTBOPOB: MaccoBas



JIOJIsI BEILIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpanusa. HachlleHHbIe 1 HEHACHIILCHHBIE
pacTBOPBL, paCTBOPUMOCTh. KpucTaminoruaparst.

Knaccudukaruss u HOMEHKJIaTypa HEOPraHMYECKUX BEHIECTB. TpHUBUAIBHBIC
Ha3BaHUS OTJICIbHBIX MPEICTABUTEIICH HEOPTAHNYECKUX BEIIECTB.

Krnaccudukanus XuMU4YecKrux peakiiii B HEOPraHUYECKON U OPraHuYecKOil XUMUU.
3aKOH COXpaHEHMS MACChl BEILECTB; 3aKOH COXPAHECHUS WU MPEBPALICHUS SHEPTUU TPH
XUMUYECKUX peakiusax. TermnoBsie 23PGeKThl XUMHUYECKUX peakuuil. TepMoxuMuyeckue
ypaBHEHHS.

CKOpOCTh XMMHUUYECKOM peakiuu, €€ 3aBUCHUMOCTh OT pa3UYHbIX (PaKTOPOB.
I'omorenHsbIe U rereporeHHsle peakiuu. Karanns u KkaTaau3aTopsl.

OOparumbie U HeOOpaTHUMBbIE peakluu. XHUMHYEeCKoe paBHoBecue. KoHcraHTa
XUMHYECKOTO paBHOBeCHA. DaKTOpbl, BIHSIOMIME HA TMOJOXKEHUE XHUMUYECKOTO
paBHOBECHS: TeMIleparypa, MABJICHME W KOHIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunuun Jle [arense.

OnekTponuTudeckas aucconuanus. CunbHble U ciadble 37eKTpouThl. CTeneHb
muccounanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHasA, HEWTpaibHas, IIEJIOYHAas.
Bonopoansiit nokazarens (pH) pactBopa. ['uaponus coneit. Peakuuu nonHoro oomeHa.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CteneHb oKkucieHuss. OKUCIUTENb U
BOCCTaHOBUTEIb. [Iporiecchl OKMCIEHUST U BOCCTAHOBIICHUs. BaxkHelme OKUCIUTeNnu 1
BOCCTaHOBHTENU. MeTo/ 3JIeKTpOHHOro OajlaHca. DJIEKTPOJIU3 pacTBOPOB M PaCILIaBOB
BEILECTB.

OKCIIEpUMEHTAJIbHBIE METO/bl U3YyUEHHUSI BEILECTB U UX MPEBPALLECHUI: pa3JI0KEHNE
NEPOKCUIAa BOJOPOJa B NPHUCYTCTBUM KaTalU3aTOPa, MOJAEIN KPUCTATUIMYECKUX
pEemIETOK, MPOBEJACHUE pEaklUuidi MOHHOTO OOMEHa, OMpeleleHHe Cpebl PacTBOPOB C
NOMOIIBI0 WHAMKATOPOB, M3YUYEHUE BIMSHHUS Ppa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKIMH U TIOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenue HemeraioB B [lepuoauueckon cucremMe XumMudeckux snemeHTos /.M.
MenzeneeBa U 0COOEHHOCTH CTPOCHUS MX aTOMOB. Du3MuecKkue CBOWCTBA HEMETAJUIOB.
AnoTponusi HEMETAIIOB (Ha MpUMEpPe KUCIOpoa, cepsl, (hochopa u yriaeposa).

Bonopon. Ilomydyenwe, ¢usnyeckue W XUMHUYECKHE CBOMCTBA: peEaKIUU C
MeTajUylaMd M HEMeTajlylaM{, BOCCTAaHOBUTEIbHbIE cBoWcTBa. ['mapunpl. ToruiMBHBIE
3JIEMEHTBHI.

lamorensl. HaxoxaeHwe B TpHpoje, CHOCOOBI MOMy4deHHs, (undeckue u
XMMUYECKHE CBOWCTBA. [amoreHoBojopoabl. BaxHeHline KHUCIOpOICOAEpKaLINe
coenuHeHus1 ranoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TMONYYSHHS
rajoreHoB. [IpuMeHeHne raJloreHOB U UX COCTMHEHNM.

Kucnopon, o30n. JlaGopaTopHble ¥ TPOMBIIUIEHHBIE CHOCOOBI TMOTYYEHUS
kuciopoja. @uU3nueckue U XUMUYECKUE CBOIMCTBA M MPUMEHEHHE KHUCIOPOJa M O30HA.
Okcubl U IEPOKCHU/IBI.

Cepa. HaxoxeHue B mpupo/ie, CriocoObl MOJIyYeHUs, PU3NIECKUE U XUMUYECKHUE
coiictBa. CepoBonopon, cynbduasl. Oxcuna cepsi(1V), okeun cepsi(VI). Cepuucras u



CEpHas KUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB CepHOM KUCIIOTHL. [IpumeHeHne cepbl
1 €€ COCIMHEHNU.

A3zot. HaxoxaeHnue B npupoje, cnocoObl MoJIyueHus, PU3niecKue 1 XUMUIECKIE
cBoiicTBa. AMMHaK, HUTpHUbl. OKCUABI a30Ta. A30TUCTas U a30THAsA KUCIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KucioThl. [IpumeHeHMe a30Ta M €ro COeIMHEHUM.
A3OTHBIE yAOOpEHHUS.

®ochop. Haxoxnenue B mnpupoge, CrmocoObl TMoONy4deHUs, (Qunyeckue u
xumuyeckue coiictBa. ®ochuast u pochun. Oxcuasl dochopa, pochopHas kuciora u
e€ comu. [Ipumenenue docdopa u ero coenunenuit. ochopusie y1o0peHus.

VYrneposa, HaxoXkJA€HHE B MpUpoJe. AJUIOTponHbIe Moaudukanuu. Ou3ndeckue u
XMMHYECKHE CBOMCTBAa TPOCTBIX BEUIECTB, OOpa3oBaHHBIX yriepoaoM. Okcun
yriepoaa(ll), okcua yrnepona(lV), yrombHas kucimota u €€ coild. AKTUBUPOBAHHBIN
yronb, ancopb6uus. @Dymiepensl, rpadeH, yriaepoaHble HaHOTPYyOku. IlpumeHeHue
MPOCTHIX BEIECTB, 00Pa30BaHHBIX YTJIEPOIOM, U €T0 COSAMHEHHIA.

Kpemuuii. Haxoxnaenue B mpupoje, crnocoObl MOIy4YeHHUs, (QU3NYECKUe U
xumuueckre cBorctBa. Okcun kpemHusa(lV), KpemHHeBass KHUCJIOTa, CHIJIMKATHL
[Ipumenenue kpeMHust 1 ero coeAMHeHul. CTeKI10, ero NojayyeHue, BUAbI CTeKIa.

[Tonoxenne ™eramioB B Ilepuoguueckoil cuUcTeMe XUMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. Ob1ue Gpuzndyeckue
cBoiicTBa MeTaiioB. [I[pumeHeHue MeTaiioB B ObITY U TexHHKe. CIUIaBbl METAJIOB.

DNEKTPOXUMHUYECKUIN psll HanpsbkeHUH MmetaysioB. OOmIMe CrnocoObl MOTyYeHHs
METAJUIOB: TUIPOMETAILTYPTUsl, MUPOMETAIUIYpPrus, 3JIeKTpoMeTtanyprus. Ilonstue o
KOppo3uu MeTaiioB. CriocoObl 3alUThl OT KOPPO3UH.

O6mas xapakrtepuctuka wmetawoB |A-rpynmel  [lepuogudeckoit  cuctembl
XUMHYECKHX dJeMeHToB. HaTpuii u kanumii: mosydueHue, (QU3MYECKUE U XUMHUUYECKUE
CBONCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

O6mas xapakrepuctuka wmeTtamwioB |IA-rpynner  [lepuogumdeckoit  CHUCTEMBI
XUMHYECKHX DJIEMEHTOB. MarHuii ¥ KalblUW: ToJydyeHue, PU3NYecKue U XUMUYECKUE
CBOMCTBa, NPUMEHEHHUE MPOCThIX BEHIECTB U HMX coeauHeHuil. JKEcTkocTh BOABI H
CrocoObl €€ ycTpaHeHHUs.

AntoMuHUR: TIONydeHue, (U3MUEeCKHe M XUMUYECKHE CBOICTBA, NPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro COeAMHEHM. AMQOTEpHbIe CBOICTBA OKCHUIA U THUAPOKCUIA
AJFOMUHHUS, THIPOKCOKOMILIIEKCHI aJTFOMUHMUSL.

OO0miass ~ XapakTepucTuka  MeTauioB  moOouHbix  noxarpynn  (b-rpymm)
[Tepronueckor CUCTEMBI XUMHUUYECKUX JIEMEHTOB.

du3uyeckue U XUMHUYECKHE CBOMCTBA Xpoma M ero coeauHeHuid. OKcUIbl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrel M auxpomaThl, HX
OKHUCJINTENbHBIE cBOWCTBA. [loyueHre u mpuMeHEHHe XpoMma.

dusnueckue U XMMUYECKHE CBOMCTBA MapraHia M €ro CoeIMHeHui. BaxHeunmmue
coenunenus: Mmapranua(ll), mapranna(lV), mapranna(VI) u mapranua(Vl1l). Ilepmanranat
KaJiusl, €ro OKUCIUTEIbHBIE CBOKCTBA.



dusnueckue M XUMHUYECKHE CBOMCTBa Xejie3a W ero coeauHeHuil. OKCHUIBI,
ruapokcuabl U conu xene3a(ll) u xeneza(lll). [lonyyenue u npumeHeHue xene3a U €ro
CILIaBOB.

Ou3nyecKue M XMMHUYECKHME CBOMCTBA Meau U €€ coeauHeHuil. [lomyuenne wu
MIPUMEHEHHUE MEU U €€ COCTMHEHUI.

[uuk: nmonyuyeHue, pu3nUecKUe U XUMUYECKUE CBOWCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIA W THAPOKCHIA IMHKA, TUAPOKCOKOMIUJIEKCHI IMHKA. [[puMeHeHne nuHKa U €ro
COCIMHECHUI.

DKCNEPUMEHTAIBHBIE METOJIbl U3YUYEHHUSI BEIIECTB U MX MPEBPAIICHUN: U3YUYEHUE
o0pa3lloB HEMETaJUIOB, TopeHue cepbl, ¢ocdopa, xKeiaeza, MarHus B KUCIOPOJIE,
W3y4YEeHUE KOJUIeKIMU «MeTamnbl ¢ CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX U
IEJI0YHO3EMENIbHBIX METAJNIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHHE BUICOMATEPHUAITIOB),
B3aMMOJICHCTBUE IMHKA M JKEJI€3a C PaCTBOPAMHU KHUCJIOT M WIEIOYEH, KaueCTBEHHBIC
peakuMy Ha HEOPraHMYECKUE AaHWOHbI, KAaTHOH BOJIOPOJa U KAaTHOHBI METaJIOB,
B3aUMOJICVCTBUE THAPOKCUIOB ATIOMUHHUS U LIMHKA C PACTBOPAMHU KHUCJIOT U IIEIOYEH,
pElIeHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo TemaM «l'anorens», «Cepa u €€ CoeqMHEHUS,
«A30T m Qochop W UX coeauHEHHUs», «MeTamibl TIABHBIX MOATPYM», «MeTaibl
MOOOYHBIX MOATPYIID.

XUMHSA U KU3Hb.

Ponbp xumum B obOecrieyeHUM YCTOMYMBOIO pa3BUTHsS uernoBeuecTBa. lloHarue o
HAay4YHbIX METOAAaX MO3HAaHHWSA W METOJOJOIMM Hay4yHOro wuccienoBaHus. HayuHble
OPUHILIMIBl  OPraHU3allMd XMUMHUYECKOro MpPOU3BOJACTBA. [IpoMbllieHHbIE CHOCOObI
NOJly4YeHUs BaKHEWIIMX BellecTB (HAa MpUMepe MPOU3BOJCTBA aMMMaKa, CEpHOM
KHCJIOTHI, MeTaHoja). [IpoMbllieHHbIe CMOCOObI TOMYyYEeHHS METAIOB U CILJIaBOB.
XHWMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ero mocieactBusa. Poinp XxumMuum B
o0ecreyeHnH SHEePreTUYECKO 6e30MacHOCTH.

XuMHS U 310pOBbE YesoBeKa. JIekapcTBeHHbIe cpeAcTBa. [IpaBuia nenoab30BaHus
JIEKApCTBEHHBIX MpenapaToB. Poib XUMUM B Pa3BUTHH MEAUIIMHBL.

XVMHUS THIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBku. Poib xumuu B
o0OecreyeHnH MUIEBON 0€30MaCHOCTH.

Kocmernyeckue wu mapdromepHbsie cpenactBa. beitoBas xumus.  [Ipasuiia
0€30I1acCHOT0 UCIIOJIL30BAHUS MPENAPaTOB OBITOBOM XUMUHU B MIOBCETHEBHOM JKU3HH.

XUMHUS B CTPOUTENHCTBE: BAKHEHIITNE CTPOUTETbHBIE MaTepuabl (IIeMEHT, OETOH).

XuMus B ceNTbCKOM X03stiicTBe. OpraHndecKkre 1 MUHEpaJIbHbIE yI00peHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKdh, CTEKJIO, KepaMHuKa.
Marepuansl 175 3aeKTpoHUKH. HaHOTeXHOIOTHM.

Pacuérnbie 3amaun.

Pacuérpl: Maccel BemiecTBa WM 00BbEMa Ta30B MO H3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, MACChI
(00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO W3 BEIIECTB UMEET
MpUMeCH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIH OJHO W3
BEIIECTB J1aHO B BHUJE pacTBOpa C OINPEACIEHHONM MAaCCOBOM JOJEH PACTBOPEHHOTO



BEILIECTBA, MACCOBOM JOJIM M MOJIIPHOM KOHLIEHTPAallMM BELIECTBA B pPacTBOpE, AOJIHU
BBIX0/1a ITPOYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaIMeTHBIX CBSI3ed NPHU M3YYEHHMHM OOLIEeHd M HeOopraHM4eCcKou
xuMuH B 11 Kjacce oCyIIeCTBIISIETCS Yepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-
Hay4HBIX MOHSTUH, TAK W MOHATHUM, NMPUHATHIX B OTIEIBHBIX IPEIMETAX €CTECTBEHHO-
Hay4qHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE TIOHSTHUS: SIBJIEHWE, HAy4yHbIM (akT, TUmnoresa,
TEOpHUs, 3aKOH, aHallu3, CHUHTE3, KIacCupUKalus, MEePUOJUYHOCTh, HaOII0EHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITUPOBAHUE.

®uzuka: MmaTepusi, MUKPOMHUP, MAaKpOMHUDP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIIbI, PAJNOAKTUBHOCTh, MOJIEKYyJa, DHEPreTUYECKH YpPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSTHHME BEIIECTBA, HACANbHBIA ra3, (U3NYECKUE BEIUYUHBI,
€IUHULBI U3MEPEHNUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kinerka, opraHusm, sKocucTema, Ouochepa, MeTaboIU3M, Makpo- U
MUKpPODJIEMEHThI, O€JIKH, >KHUPbI, YIJIEBOJAbl, HYKJICHHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadusi: MuHepasnbl, TOpPHBbIE TMOPOJbI, TMOJE3HbIE HCKOMAEMbIe, TOIUIMBO,
PECYPCBIL.

TexHonorus:: XMMHYECKas IPOMBIIUIEHHOCTb, METAJUIYpPIHs,, CTPOUTEIIBHBIC
MaTEpHalIbl, CEIbCKOXO3IMCTBEHHOE IIPOM3BOJACTBO, IMILEBAas IPOMBIIIICHHOCTb,
(dapmMarieBTH4YECKass IMPOMBIIUIEHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX HpPENaparos,
IIPOM3BOJICTBO  KOHCTPYKLIMOHHBIX MaT€pHalIOB, J3JEKTPOHHAs IPOMBIIICHHOCTb,
HaHOTEXHOJIOTHU.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOIPAMMBI 110 XMW HA
YIJITYBJIEHHOM YPOBHE CPEJJHEI'O OBILETI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM TOJAXOJOM B  CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsl BBIJACJIECHBl CJIEAYIOIIUE COCTABISIOLIME: OCO3HAHUE OO0YyYarOIIMMUCS
pOCCHICKOM rpak JaHCKOMN UJICHTUYHOCTHU; TOTOBHOCTDH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOIPEACNEHUIO; HaJIMuhe MOTHUBAllMM K OOYy4YEHHIO;
TOTOBHOCTb U CLIOCOOHOCTH O0YyYaroLIUXCsl PyKOBOJCTBOBATHCS MPUHATHIMHU B O0IIECTBE
NpaBWJIaMM ¥ HOPMAaMM IIOBEJCHHUS; HAJIWYUE [PABOCO3HAHMS, HKOJIOTMYECKON
KYJBTYPBI; CIIOCOOHOCTh CTAaBUTH 1I€JIU U CTPOUTH KM3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE  pe3ynbTaTbl  OCBOGHHMS  MpeaMeTa  «XUMHUS»  OTPaXKaroT
chOpMUPOBAHHOCTh ~ OMbITA  [MO3HABATENILHOM W  NPAKTHUYECKOMW  JIEATEIbHOCTH
oOyuJaroluxcs B mpolecce peaausalund 00pa3oBaTeIbHON e TeIbHOCTH.

JIM4HOCTHBIE ~ pe3ynbTaTbl  OCBOGHHMS  MpeaMeTa  «XUMHUS»  OTPaXKaroT
chOpMHUPOBAaHHOCTb  OMbITA  [O3HABATEJIbHOM U  TPAKTHUYECKOW  JEATENbHOCTH
oOyuJaronuxcs B Mpoliecce peaanusanud o0pa3oBaTeIbHOU AESITEIbHOCTH, B TOM YHUCIIE B
YacCTH:

1) rpa:k1aHCKOro BOCIUTAHUS .

OCO3HaHHSA OOYYarONIMMHCS CBOMX KOHCTHUTYLHMOHHBIX MpaB W OOsS3aHHOCTEH,
YBaXEHUS K 3aKOHY U IPABOIIOPSAIKY;

IPEACTABJICHUS O COLMAIBHBIX HOpMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOUIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM AESITENHHOCTH TPH CO3JaHUU y4eOHBIX
IPOEKTOB, PEIIEHUU YYEOHBIX U TO3HABATENbHBIX 3a]a4, BBIMOJHEHUU XUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJN3€ PA3IMYHBIX BUJOB YUYEOHOU JEeSATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO  OTHOLIEHHS K HMCTOPUYECKOMY U  HAy4YHOMY  HaCIEIUIO
OTEUYECTBEHHON XUMUU;

YBOXEHHUS K TPOIECCY TBOpPUECTBA B OONACTH TEOPHUHM U MPAKTUYECKOTO
MPUJIOKEHUSI XUMHUU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKHU €CTh PEe3yJibTaT JUIMTEIIbHBIX
HAOIIOICHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TTOCTOSTHHOTO TpyAa YUEHBIX
Y MIPAKTUKOB;

WHTEpeca U TO3HABATEJIbHBIX MOTHBOB B IMOJIYYEHUU U TOCIEAYIOLIEM aHaju3e
nH(GOPMAIINH O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEIACHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAallMM, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U NOCTYIIKH CBOMX TOBAPHILEH C IMO3UIUI
HPaBCTBEHHBIX U PABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUN OCTYIIKOB;

4) popMupoBaHUs KYJAbTYPHI 310POBbS:

MMOHUMAaHMs LIEHHOCTEHN 310pOBOro 1 0e30macHoro oopasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (U3MYECKOMY M ICUXHUYECKOMY
3J10pPOBBIO;

coOnrofieHust mpaBui Oe3omacHOro oOpalleHUss C BellecTBaMU B OBITY,
ITOBCETHEBHOM JKU3HU, B TPYIOBOM JEATEIBHOCTH;

MOHUMAaHUs LIEHHOCTH MPaBUJ MUHJIMBUIYAIBHOIO M KOJUIEKTUBHOTO 0€3011acHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHUS TIOCHEACTBUM U HENPUSATUS BpPEOHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHHs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHMKATUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATENbCKON JIeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JAEATEIHHOCTH;

YCTAaHOBKM Ha AKTUBHOE y4YacTHE B PEIICHHU NPAKTHUYECKHUX 3alad COLHUAIBbHOU
HalpaBJIeHHOCTH (B paMKax CBOEro Kjacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YUEHHIO IPOQECCH pa3IMdyHOro pojaa, B TOM YHUCIIE
Ha OCHOBE ITPUMEHEHMS IIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXECHUS K TPYAY, JIOASAM TPYyJa U Pe3yJbTaTaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIyaJbHOW TPAaeKTOPUH 0Opa30BaHus,
Oyaymeid mpodeccun M peaau3ald COOCTBEHHBIX JXH3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEW K XHMHMH, HWHTEPECOB M IOTPEOHOCTEH
00I1IeCTBA;

6) IK0JI0rM4eCKOro BOCIIMTAHUS

HKOJIOTUYECKH IIeJIeCO00pa3HOr0 OTHOLIEHUS K MPHUPOAE KaK HCTOYHHUKY
CYILLIECTBOBAHUs KU3HU Ha 3eMJIE;

HOHMMaHMUs  TJI00aJBbHOTO  XapakTepa S3KOJOTHMYECKUX MpoOieM, BIUSHUS
SKOHOMMYECKHX IIPOLECCOB Ha COCTOSIHUE IIPUPOJIHON U COLIMAIBHOM CPEJIbI;

OCO3HaHMsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTM)KEHUN XUMHMM JJIsl PELICHMS
BOIIPOCOB PALIMOHAIBHOTO MPUPOJOTIONb30BAHUS;

AKTUBHOT'O HENPHUSTUS JEUCTBUM, MPUHOCSIIUX BPEI OKPYKAOIIEH MNPUPOIHOU
cpere, YMEHHs MPOTHO3MPOBATh HEOJIArOMPUATHBIE HKOJOTUYECKHE IOCIEICTBHS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HQJIMYUSA PA3BUTOTO HKOJIOTMYECKOIO MBIIIJIEHUS, 3KOJIOTHMYECKON KYJIBTYpBI,
OMbITA JAEATEIBHOCTH 3KOJIOTMYECKOM HaIPaBJIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B II03HABaTEJbHON, KOMMYHUKATUBHOW M COLMAJIBHON NPAaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UICOJIOTUHN XeMo(oouu;

7) 1EHHOCTH HAYYHOI'0 IIO3HAHMSA:



MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKU M
0OIIECTBEHHOW NMPAKTUKH;

MMOHMMAaHUS CrIeUU(PUKA XUMHUHM KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUH
pallMOHATBPHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO TIpEeACTaBiICHUs 00
OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOABbI U YEIIOBEKA, B MO3HAHUM IMPUPOTHBIX
3aKOHOMEPHOCTEH U pElIeHUU MPOOIEM COXPaHECHUS TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XHUMHUHU TSI COBPEMEHHOW IUBUIIM3AINU: B
e€ TYMaHHCTHYECKON HaNpaBICHHOCTH M BAXXHOW pOJIM B CO3JaHUU HOBOM 0a3bl
MaTepuaIbHON KYJIbTYPhl, B PEIICHUH TI00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUS
YEJIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTHMUECKOM O€30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEUEHUU YCJIOBUN YCHEIIHOTO TPyAa U SKOJOTHUUECKHU
KOMQOPTHOM KU3HU KAXKOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJIOB IMO3HAHUA,
WCIIOb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOIyYaeMbIe
3HAHUS N7 aHAIM3a U OOBSICHEHUsI SBJICHUN OKPY)KAIOIIEro MUpa M MPOUCXOJSAIINX B
HEM M3MEHEHUM, YMEHHS JelaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyUHBIX
(haKTOB ¥ UMEIOIIMXCS TAHHBIX C IEJIbIO MOYYSHHUS JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CaMOCTOSATENIBHO MCIOJb30BaTh XUMUUYECKUE 3HAHUS JJIsl pelIeHUs
npo6JieM B pealibHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO,
K aKTHBHOMY MOJyYEHHIO HOBBIX 3HAHUN MO0 XMMHHU B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B paszIuuHbIX cdepax mnpodeccuoHanIbHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDHI

MeranpenMeTHble pe3yJbTaTbl OCBOCHMSI IMPOTpaMMbl MO XHMHUHU Ha YpOBHE
cpeaHero oouiero oopazoBaHus BKIIOYAIOT:

3HAaYMMbIe e dbopMupoBaHus MHUPOBO33pEHUS 00yyYaronmxcs
MEXIUCHMIUIMHAPHBIE (MEXIIpeIMeTHbIe) OOIlleHayyHble TOHATHUS, OTpaXKaroliue
LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHENM(PUKY METOA0B MO3HAHUS, UCIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, DHEPTHUs, SIBICHHUE, IMPOLECC, CHUCTEMA,
Hay4yHbIH (DaKT, IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEeI0BaHHE,
HaOJI0/IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHHUBEpCaJIbHbIEe y4eOHble JeHCTBUS ([IO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIE,
peryJsTUBHBIE), oOecrneyuBaroniye (opMHpoBaHHE (PYHKIMOHATBHOW TPAMOTHOCTH H
COLMAIBHOIM KOMITETEHIIMU 00yYaIOIINXCS;

CHOCOOHOCTh 0OY4YaroIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUITMHAPHBIC,
MHUPOBO33pPEHUYECKUE 3HAHMS U YHHUBEpCAJIbHBIC yueOHbIC ACWCTBUS B TIO3HABATEIHHON H
COLMAIIbHOM IIPAKTHKE.



MeTtanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMUA YUYEOHBIMU
ITI03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJATUBHBIMU ACUCTBUSIMMU.

Ilo3naBaTe/ibHbIE yHUBEPCAJIbLHbIE YUeOHbIE AeCTBUS

1) 6a3oBbIe JJOTMYeCKHE AeCTBUSA:

CaMOCTOSITEIFHO (POPMYJIUPOBATh U AKTyaJU3UpPOBATH MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

OTIPENIETISATh 1NN ACSITCIBbHOCTH, 3a]]aBasi apaMeTPhl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACSITEIHHOCTH C MIOCTABIICHHBIMU LIEIISIMH;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI IOTUUECKOTO MBIIIUICHUS: BBIICIATh
XapaKkTepHbIC MPU3HAKU TOHATHH M YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIME MOHATHS 17151 OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUSA M KPUTEPHUU I KiIacCU(DUKAIUU BEHIECTB U XUMHUYECKUX
peaKLuii;

yCTaHABIUBATh TPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYyXJeHUs (MHIYyKTUBHBIC, IETyKTUBHBIC, 10 aHAJIOTHN),
BBIABJISITh  3aKOHOMEPHOCTH Y TPOTUBOPEYUST B PACCMATPUBAEMBIX  SIBJICHUSX,
(hopMyITHPOBATH BBIBOJIBI M 3aKTFOUCHUS;

IPUMEHATh B IIPOLIECCE IIO3HAHUS HCMOJIb3YyEMbIE B XUMHUHU CUMBOJUYECKHE
(3HAKOBbIE) MOJIETH, TPEOOPa30BbIBATh MOJIEIbHBIC MPEICTABICHHUS — XUMMHUECKHUI 3HAK
(cuMBoOJI) BNeMeHTa, XUMUYecKkas (opmyra, ypaBHEHHME XUMUYECKOW peakuud — Mpu
pelieHn y4eOHBbIX IMO3HABAaTENbHBIX M TMPAKTUYECKUX 3aJ]lad, MPUMEHSATh Ha3BaHHbIC
MOJICJIbHBIE TIPEACTABJICHUS U1 BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4YaeMBbIX
BEILIECTB U XUMUUECKUX PEAKIIUN.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeiCTBUSA:

BJIAZIETh OCHOBAMHU METOJI0OB HAy4YHOI'O MIO3HAHUS BEIIECTB M XUMHUECKUX PEaKIUH;

dbopMynHpoBaTh 1eIM U 3a/la4ll KCCJIEO0BAaHUS, UCIOJIb30BAaTh IMOCTABJICHHBIE U
CaMOCTOSITEILHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI 1711 ()OPMHUPOBAHUSI THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXIICHUH;

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOTO TJIaHUPOBAHUS U TIPOBEACHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHS HaOIIOJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro pe3ysbrar, (QopMyIupoBaTth OOOOIICHUS U
BBIBOJIbI OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB MCCIEIOBAHUS, COCTaBJISATh
000CHOBAaHHBIN OTUET O MPOJIETAHHON paboTe;

IPUOOPETATh OMBIT YUSHUYECKOU MCCIIEIOBATEIbCKOM M TPOSKTHOM JIESATEIHHOCTH,
MPOSIBJIATH CIIOCOOHOCTHh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs
MPaKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHMSI.

3) pa6ora ¢ unpopmanueii:

OpPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHHMKAX HH(pOpMarnuu (HaydHO-TIOMYJISIpHAs
JTUTEpaTypa XUMHUYECKOTO COJEpXkKaHUS, CIPAaBOYHBIE TOcoOus, pecypchl MHTepHeTa),



aHAJIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUJIOB M (DOPM IpPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(GhopMyIHpOBaTh 3aIIPOCHl U MPUMEHSATH PA3JIMYHBIE METOJIbI IIPU ITOUCKE U OTOOpE
MH(pOpMALNH, HEOOXOIUMOM /1711 BBINOJIHEHUS yUYE€OHBIX 337a4 ONPEACIEHHOTO TUIIA;

MpUOOpeTaTh  ONBIT  HMCHOJIB30BaHMS  HMH(DOPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH U pa3INnYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpEACTABICHUS HHPOpMALUU
(cxeMbl, rpaduKu, AMarpaMMbl, TaOJIULbI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAyYHBIH SI3bIK B KauyeCTBE CPEACTBA MpH padboTe C XUMHYECKOU
uH(pOpMaLMEN: TPUMEHATh MEXIpeIMeTHbIe (PU3nYecKue U MaTeMaTHUeCKUe) 3HAKU U
CUMBOJIBI, (OpMYJIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JB30BATh 3HAKOBO-CUMBOJMYCCKHUEC CPEACTBA HATTIAAHOCTHU.

KoMMmyHHKaTHUBHBIC YHHBEpPCAJIbHbIEC Y4eOHbIe 1eiiCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI B XOJIe Majora u/miu
JIMCKYCCHH, BBICKA3bIBATh HJIeH, (POPMYIHPOBATH CBOU MPEUIOKEHHUSI OTHOCUTEIIBHO
BBITIOJTHEHUS TIPEJIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJIbTaTOB IO3HABATEIBHOM  JICATEIbHOCTH,
MOJYyYCHHBIX CaMOCTOSTEILHO WM COBMECTHO CO CBEPCTHHKAMH IPU BBITIOJHECHUU
XUMHYECKOTO JKCICPUMEHTa, NPAKTHUYECKOW pabOThl IO HCCIICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3allii y4eOHOro MpoeKTa, ¥ (OPMYJIHPOBATH BBIBOIBI IO
pe3ysibTaTaM MPOBEACHHBIX MCCICIOBAHUM MYTEM COTJIACOBAHUSA IO3UIMHA B XOJE
o0cyXeHUs 1 0OMEHAa MHEHUSIMHU.

PeryasiTUBHbIE YHHBepcaJbHbIe Y4eOHbIe JeliCTBUA:

CaMOCTOSATEIBHO  IUIAHUPOBATh M  OCYIICCTBISATH CBOIO  IMO3HABATCIBHYIO
NeSTeNIbHOCTh, oOmpefenss e€ 1[elu W 3aJadyd, KOHTPOJIUPOBaTh M TO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MpelaraéMblil aNnrOpUTM JEHCTBUN MPU BHIMOTHEHUT
y4eOHBIX M HCCIEAOBATENbCKUX 3aJla4, BhIOMpaTh HamOosee 3(PpPeKTUBHBIN cocod nux
pelIeHust ¢ Y4ETOM MOJTyYEeHUS HOBBIX 3HAHUN O BEIIECTBAX U XUMUUYECKUX PEaAKIIHSIX;

OCYHICCTBJIAT CAMOKOHTPOJIb  ACATCIBHOCTM Ha OCHOBC CaMoOaHalin3da H
CaMOOLICHKH.



HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ysbTaThl OCBOECHMSI NPOrpaMMbl IO XHMHUHU Ha YIIyOJIEHHOM
YPOBHE Ha ypOBHE CpPEJHEro OO0IIero oOpa3oBaHMs BKIIOYAIOT CHELH(DHUYECKUE IS
y4yeOHOro mnpeamera «XUMHUS» Hay4dHblE 3HAHUS, YMEHHUS M CIOCOOBI JIEHCTBUU IO
OCBOCHHIO, HHTEpHpETalud U MNpeoOpa3oBaHUIO 3HAHUN, BUIBl JAEATEIBHOCTH I10
MOJIYYEHHIO HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAaHUH B PA3IMUHBIX yU€OHBIX CUTYalMsIX, a
TAaK)K€ B PEAIBbHBIX JKU3HEHHBIX CHTYyalHsX, CBA3AHHBIX C XMMHeEW. B mporpamme mo
XUMUU MIPEAMETHBIE PE3YyJIbTATHI IPEACTABICHBI 10 T'OAAM U3y4CHHUS.

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca « OpraHudeckas XUMHUS» OTPAXKaroT:

c(OpMHUPOBAHHOCTH MPEICTABICHUN: O MECTE M 3HAYCHUH OPTaHUYECKOW XUMUH B
CICTEME €CTECTBEHHBIX HAayK M €€ poiu B 0O0ECNEYCHWH YCTOWYMBOTO Pa3BHTHUS
YeJIOBEUYECTBA B PEIICHUH TMPOOJIEM SKOJOTUYECKOW, JHEPreTUYECKOW U MHINEBOM
0e30MacHOCTH, B pa3BUTUW MEIWIIMHBI, CO3JaHUM HOBBIX MAaTEPUAIIOB, HOBBIX
WUCTOYHHKOB DJHEPTrUM, B OOCCIICUCHWH PAIMOHAIBHOTO NPUPOJOIOIL30BaHUs, B
(hopMHUPOBAHMM MHPOBO33PEHHUS M OOIICH KYyJbTYphl Y€JIOBEKa, a TAKKE IKOJIOTHYECKU
00OCHOBaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOAHOM cpejie;

BJIa/ICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpask BKIIIOUAET: OCHOBOIIOJIAraromme
HOHATHS — XUMUYECKUN JJIEMEHT, aTOM, SAPO M 3JCKTPOHHAs 000J0YKa aTtoma, S-, p-, d-
aTOMHbIE OpOWTaIM, OCHOBHOE M BO30YXXIEHHOE COCTOSHUSA aToOMa, TUOpHUAW3ALIMS
aTOMHBIX OpOuTanei, MOH, MOJIEKYJa, BAIEGHTHOCTb, JIEKTPOOTPULIATEIbHOCT, CTENEHD
OKHCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIM 00BEM, YIIIepOIHBIHI
CKeJeT, (PyHKIMOHaJbHas TpyMma, paiukai, CTPYKTypHbIe (opmyibsl (pa3BEpHYTHIE,
COKpaIlléHHBIE,  CKENETHBIC), HM30MEpUs  CTPYKTypHas W  TPOCTPAHCTBEHHAas
(reomeTpuyecKkas, ONTHYECKas), HM30OMEpPbl, TOMOJOTHYECKHI  psl, TOMOJOTH,
YTIEBOAOPObI, KUCIOPOJ- U a30TCOAEpkKAllNe OpraHMYeCKHe COEIWHEHUs, MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCIUHEHHS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH JI. V1. MenneneeBa, TeOpusi CTPOCHUS OPTAaHUYECKUX BEIIECTB A.
M. ByTtiepoBa, 3aKOH COXpPaHEHHsI MAacChl BEIIECTB, 3aKOH COXpPAaHEHUsS W MPEeBpaIlCHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA SI3bIK XUMUU,
MHUPOBO33PEHUECKHE 3HAHUS, JIeXKAIIHMe B OCHOBE TOHHMMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBJICHUW; TMPEACTABICHUS O MEXaHU3MaX XUMHUUYECKUX
peakuui, TePMOJUHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUS, O
B3aMMHOM BJUSHUM AaTOMOB M TPyNI aTOMOB B MOJEKyJlax (MHIYKTHUBHBIA U
Me3oMmepHbid dddextsr, opueHtantsl | u Il poma); dakronormueckue cBeaeHUS O
CBOMCTBaxX, COCTaBe, TIONy4Y€HHH ¢ OE30MaCHOM HCIOJIb30BAHUU  BAKHEUIIINX
OpPTaHMYECKHX BEIIECTB B OBITY W MPAKTUYECKOW JEATETLHOCTH YelIOBEKa, OOIIMX
HAyYHBIX MPHUHIMIIAX XUMHYECKOTO TMPOU3BOJACTBA (HA TIpUMEpPE TPOU3BOJCTBA
MeTaHoJa, nepepaboTku HeTH);



c(OPMUPOBAHHOCTh yYMEHHUU: BBISBISATh XapaKTepHbIC MPHU3HAKH TIOHSATHH,
YCTaHABIUBAThUX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIONIME TOHSATHS TpH
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHNN;

c(OpMHUPOBAaHHOCTb YMEHUI:

WCTIOJh30BaTh XMUMHUYECKYI0 CHUMBOJUKY [UISI COCTaBICHHS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (OPMYT OPTraHUIECKHX
BEIIECTB;

COCTaBJISTh YypPAaBHEHHS] XHMHYECKHMX pEaKIUid W pacKpbIBaTh HX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMIA TOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO
OaylaHca 3THX peakIiuii, peakiuii HOHHOTO OOMEHa MyTEéM COCTABJICHUS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHCHHIA;

W3TOTaBIMBATh MOJICNA MOJICKYJ OPTaHMYECKUX BEIHIECTB IS WILTIOCTPALUU WX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

cOPMHUPOBAHHOCTh YMEHHWH: YyCTaHABIMBATh MPHHAJICKHOCTh HM3YyUCHHBIX
OpPTaHWYECKHX BEIIECTB IO WX COCTaBY M CTPOCHHIO K OINPENENIEHHOMY KIIAcCy/TpyIie
COEIMHEHUM, aBaTh MM Ha3BaHMs Mo cucremarnueckoi HomeHknatype (IUPAC) u
MPUBOJNTH TPHUBHAIBHBIC HA3BaHHS JUIS OTICIBHBIX TMPEACTABUTENCH OpPraHUYECKHX
BEIIECTB (ITHIICH, allETHIICH, TOJYOJ, TIUIEPUH, STUICHIJINKOb, (DeHOI, POpMabIaeTH]I,
alleTajabAerusl, aleToH, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAs,
OJICUHOBAsl, MAJbMUTHHOBAS KUCIIOTHI, INIMLUH, aJaHWH, MalbTo3a, (GPyKTO3a, aHWIUH,
JUBUHMII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IpyTHe);

c(OPMHUPOBAHHOCTh YMEHUS OINPENENIITh BUJ XUMUYECKON CBSI3U B OpPraHMYECKUX
COEJIMHEHUsX (KOBAJEHTHAsl U MOHHAs CBsI3b, G- U T-CBSA3b, BOJOPO/IHAS CBS3b);

COPMHUPOBAaHHOCTh ~ yYMEHHS INPUMEHSATHh IOJIOKEHUS  TEOPUU  CTPOCHMS
opranndeckux BemiectB A. M. ByriepoBa naisi OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTABA U CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKT€pH30BaTh COCTaB, CTPOEHUE, (U3NUYECKUE U
XMMHWYECKHE CBOMCTBA TUIMYHBIX NPEICTaBUTEIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHX
BEIIECTB: AJKAHOB, LMKIOAJIKAHOB, AJIKEHOB, aJKaJUEHOB, AJIKHHOB, apOMAaTHYECKHX
yIJI€BOJOPOJIOB, CIHPTOB, aJbJAETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U
CIIOKHBIX 3(UPOB, KHUPOB, HUTPOCOCAMHEHWNH M aMHUHOB, AMHHOKHUCIOT, OEJIKOB,
yIJIeBoJOB (MOHO-, JU- M TOJMCAXapuiOB), WUIIOCTPUPOBATH TE€HETHUYECKYIO CBS3b
MEX]ly HUMU YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIMNA C UCTIOIb30BAHUEM
CTPYKTYPHBIX (popMyIT;

c(OpMHUPOBAHHOCTh YMEHHUSI HMOATBEPXkKJaTh HA KOHKPETHBIX NMpPUMEpPax Xapakrep
3aBHCHMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKHX COECJUHEHHUH OT KPaTHOCTH U
TUIA KOBAJIEHTHOW CBSI3U (0- M M-CBSA3M), B3AUMHOT'O BJIMSIHUS aTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIaxX;

c(OPMHUPOBAHHOCTh yMEHHUSI XapaKT€PH30BATh MCTOYHUKU YTIEBOJOPOIHOTO
CBIpbsl (HE(Th, TPUPOIHBIN Ta3, yroyib), CIOCOObI €ro NnepepadoTKU M MPAKTHUECKOEe
MIPUMEHEHHE MPOIYKTOB NepepaboTKH;



c(hOpMUPOBAaHHOCTH BJIaJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUS — HAOIOJIEHUU, W3MEPEHUHU, MOJCIUPOBAHUM, SKCIEPUMEHTE (peaJibHOM H
MBICJICHHOM) U YMEHHUS IPUMEHSITh 3TU 3HAHUS;

c(hOpMUPOBAaHHOCTh YMEHHSI TPUMEHATHOCHOBHBIC OMNEPAIMH MBICIUTEIHHOU
NESTETbHOCTH — AaHajdu3 MW CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMaTU3aIINIO,
BBISIBJICHHE TPUYMHHO-CIICICTBEHHBIX CBA3CH — JUIsl W3Yy4YEHUsS CBOWCTB BEIIECTB U
XUMUYECKHUX PEAKIIN;

c(hOpMUPOBAaHHOCTh YMEHHI: BBIABIATH B3aHMMOCBS3h XUMHUUYECKHX 3HAHUU C
MOHATUSIMU M TIPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi Oojiee
OCO3HAHHOTO TMOHMMAaHMS CYIIHOCTH MaTEpUaJIbHOTO E€IUHCTBA MHUpPa, HUCIOJIb30BATh
CHUCTEMHbIC 3HAHUS T0 OPraHUYECKOW XUMHHU JJIsi OOBSCHEHHS U TPOTHO3HPOBAHMS
SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOIY;

c(hOpMUPOBAaHHOCTh YMEHUMN: MPOBOJIUTH PACUETHI MO XUMUYECKUM (GopMyiaM U
YpaBHEHUSM XUMHUYECKHX PEaKIUi C HCIOJIb30BaHMEM (PU3MYECKUX BEJIWYUH (Macca,
00BEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOMN
CTOPOHBI: PAcU€Thl MO HAXOXKJICHUI0 XUMUUYECKON (OpPMYJIbI BEIIECTBA MO H3BECTHBIM
MACCOBBIM  JIOJISIM XMMHUYECKHUX DJIEMEHTOB, MPOAYKTaM CrOpaHus, IJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAaHHOCTh yYMEHUM: MPOTHO3UPOBATh, AHAJIU3UPOBATH M OLICHWBATH C
MO3UIIUA JKOJOTHYECKON O€30MacHOCTH TOCJEACTBUSA OBITOBOM M TMPOU3BOJACTBEHHOMN
NEATEeIIbHOCTH YeJI0BEKa, CBSI3aHHOM c nepepaboTkon BEIIIECTB,
WCIIOJI30BAThIIONYUCHHBIC 3HAHUSA I TPUHATHS TPAMOTHBIX pelIeHUud MpobieM B
CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAaHHOCTh, YMEHHH: CaMOCTOSTEIBHO IIJIAHUPOBaTh U  TMPOBOIUTH
XUMHYECKUM SKCIEPUMEHT (MOJYyYEHHE U M3YUYCHHE CBOMCTB OPraHUYECKUX BEIIECTB,
KAUEeCTBEHHBIE PEAKI[MU YIJIEBOJOPOJIOB PA3IUUYHBIX KJIACCOB M KHUCIOPOJCOIAEPHKAIIUX
OpPraHMYeCKUX BEIECTB, PEIICHHWE HKCIEPUMEHTAIBHBIX 3a7ad 10 PacIO3HABAHUIO
OpraHWYECKHX BEIIECTB) C COOJIOJIGHHEM TIpaBWi Oe30macHOro oOpalieHus ¢
BEIIECTBAMU M JIA0OPATOPHBIM 000pyIOBaHHEM, (POPMYIHPOBATH I1Eh HCCISIOBAHUSA,
MPEACTABIATh B PasIuyHOM (opMe pe3yJbTaThl SKCIEPUMEHTA, aHaJIW3UpPOBaTh U
OIICHUBATh UX JIOCTOBEPHOCTH;

chopMUPOBAaHHOCTH YMEHUM:

coOr0IaTh TIpaBHJIA JKOJIOTMYECKH II€IeCOO0pa3HOro TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3I0pPOBbS, OKPYKAIOLIEH
MIPUPOIHOMN CPEABI U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO JEHUCTBUSI HA JHKUBBIE OpPraHU3MBI
ONPEICIEHHBIX OPTaHUYECKUX BENIECTB, MOHMMAs cMbica nokazarens [IK;

aHAJIM3UPOBATH  II€JIECOO00PA3HOCTh TMPUMEHEHUSI OPraHuYecKUX BEIIECTB B
MIPOMBIILIJIEHHOCTHU U B OBITY C TOUKHU 3PEHHUSI COOTHOILICHUS PUCK-TIOJIb3a;

chOpMHUPOBAaHHOCTh ~ YMEHUH:  OCYIIECTBISTH  IICJICHANPABICHHBIA  TTOWCK
XUMHUYECKOW HH(OpPMAIMU B Pa3IUYHBIX HCTOYHUKAX (HayyHass U y4eOHO-HaydHas
JTUTEpaTypa, CpeiacTBa maccoBod wuH(opmarnuu, WHTEpHET W JApyrue), KPUTUIECKU



aHAIM3MPOBATh XUMHUYECKYIO HMH(pOpMaIUIo, INepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUHU C IIOCTABJIEHHOHN Y4eOHOH 3aauei.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas M HeopraHudecKas XUMHUSD)
OTpaKaroT:

cOpMUPOBAHHOCTh  MPEACTABJICHUI: O MaTEpUATLHOM  E€AMHCTBE  MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUN MPUPOJIbI, O MECTE€ U 3HAYEHUH XMUMHH B
CUCTEME E€CTECTBEHHBIX HAayK M €€ poiid B 00eCleYeHHH YCTOWYMBOTO pa3BUTHS, B
pelIeHUH TPOoOJIeM DKOJIOTMYECKOM, SHEpPreTMYecKOl M NHIEeBOW Oe30MacHOCTH, B
Pa3BUTUM MEIUIIMHBI, CO3/JaHUM HOBBIX MAaTEpHAOB, HOBBIX MCTOYHMKOB 3HEPTUHU, B
o0ecre4eHn! palMoHAIBHOIO MPUPOOIONb30BaHUsA, B (POPMUPOBAHUN MUPOBO33PEHUS
M o0Iel KyJIbTypbl YEJIOBEKa, a TAaKK€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 310POBBIO U IIPUPOJHOM CpEAE;

BJIa/ICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpask BKIIIOUAET: OCHOBOIIOJIararomme
MOHATHUS — XUMUYECKUH AJIEMEHT, aToOM, SIIPO aTOMa, U30TOMbI, JIEKTPOHHAs 000JI0UKa
aroma, S-, p-, d-aToMHBIC OpOWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMA,
rudpuan3anus aTOMHBIX opburanei, WOH, MoJIeKyJIa, BAJICHTHOCTb,
ANEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYecKas CBs3b (KOBaJeHTHas,
MOHHAsi, MeTalyIMuyecKas, BOJOpPOJHAs), KpHUCTAIMYecKas pelmeéTka, XUMHUYEcKas
peaxiysi, pacTBOpP, IEKTPOJMUTHI, HEUIEKTPOJIUTHI, IEKTPOJIUTHYECKAS TUCCOLUALIMS,
CTENEHb JUCCOLMALMHU, BOAOPOAHBIM IOKa3aTeslb, OKHUCIUTENIb, BOCCTAHOBUTEIID,
TEIUI0BOM 3((HEeKT XMMUUYECKON peakIiH, CKOPOCTh XUMUYECKON peaKluu, XUMUYECKOe
paBHOBECHE; TEOPUU U  3aKOHBl (TEOpPHUsl  DIIEKTPOJIMTUYECKOW  JTUCCOLUALIMH,
nepuonuueckuil 3akoH (.M. MeHnneneeBa, 3aKOH COXpaHEHHUs] MacChl BEIECTB, 3aKOH
COXpaHEHMs U MPEBPAIEHUs SHEPIruu MPHU XUMUYECKUX pEeaKIUsiX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCWCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK
XMMHH, MHUPOBO33PEHUYECKUE 3HAHMSI, JIKAIIHEe B OCHOBE MOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMMYECKUX SBJICHUI; COBpPEMEHHbIE IPEJACTaBICHUS O CTPOCHUU
BElIeCTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M  HaJMOJIEKYJISPHOM YpPOBHSX;
NPEICTABIEHUS O MEXaHHW3Max XHMHMYECKUX peaklUud, TEepMOAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEpPHOCTSAX WX MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHUH,
pacTBOpax U JUCHEPCHBIX cHcTeMax; (aKTOJOTUYECKHE CBEJIEHUsI O CBOICTBAxX, COCTaBE,
MOJy4YeHUH M Oe30MacHOM HCIIONIb30BAHUN BAXKHEHIINX HEOPraHMYECKUX BEILECTB B
ObITY M TPAKTUYECKOM JIEATENIbHOCTH YEJNOBEKa, OOIUX HAay4YHbIX MPUHIUIIAX
XUMHYECKOIO ITPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh yYMEHHUMN: BBISBIATH XapaKTepHbIE MPU3HAKH TOHATHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIUE IOHATUSA TpHU
ONKMCAHUH HEOPTraHWYECKUX BEILECTB U UX MPEBPAICHU;

c(OPMHUPOBAHHOCTh YMEHHUS HCIOJb30BaTh XUMHYECKYI0 CHMBOJHUKY  JUIS
cocTaBjieHHs (POPMYJ BEIIECTB U ypaBHEHUH XUMHUYECKUX PEAKINN, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTAEIBHBIX BELIECTB;



c(hOpMUPOBAaHHOCTh YMEHHUS OIPEACNSITh BAJCHTHOCTb M CTENEHb OKHUCIICHUS
XUMUYECKHUX JIEMEHTOB B COCIMHEHUSX, B XUMUYECKON CBSI3U (KOBaJICHTHAsI, HOHHAS,
MeTaJTM4YeCKas, BOJIOPOIHAS ), TUIl KPUCTAITUIECKOM PEIIETKA KOHKPETHOTO BEIECTBA;

c(hOopMUPOBAaHHOCTh YMEHHUSI OOBACHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHAA
XUMHYECKOH CBSI3M W THUNA KPUCTAIMYECKOM peméTrky, OOMEHHBII U JOHOPHO-
aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(hOopMUPOBAaHHOCTh YMEHUMU: KIaCCU(UIIMPOBATh: HEOPTAHHMUECKUE BEIIECTBA IO
WX COCTaBy, XHMHUYECKHE pEaKIMu IO pa3IUYHbIM TMpHU3HAKAM (YHUCITy U COCTaBY
pearupyrommnx BEHIECTB, TeImIoBOMY »Jh(]eKTy peakuuu, H3MEHEHHIO CTeleHel
OKHCJICHUSI  DJIEMEHTOB, OOpaTUMOCTH, Yy4YaCTHIO KaTaJiu3aTopa ©  JApPYTHE);
CaMOCTOSITEILHO BBIOMpPATh OCHOBAHMS M KPUTEPUU I KIacCHU(PUKAIUU H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOopMUPOBAaHHOCTh YMEHHS PACKpPBIBATh CMBICT Mepuoandeckoro 3akona JI[. .
MeHneneeBa W JEMOHCTPUPOBATh €ro CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIBbHYIO U
MPOTHOCTHUYECKYIO (PYHKIINH;

c(hopMUPOBAaHHOCTh YMEHHI: XapaKTepHU30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB U
WOHOB XMMHUYECKUX OJJIEMEHTOB MEpPBOrO—4YEeTBEPTOro mnepuosioB llepuoamueckoi
cucrembl JI.MI. MeHneneeBa, HCHONB3YSd TMOHATHS <«QHEPreTUYECKUE YPOBHU,
«IHEPreTHYECKUE MOJYpPOBHU», «S-, P-, 0O-aroMHbIe OpOUTAIM», «OCHOBHOE W
BO30Y)KJIEHHOE HOHEPreTUYECKUE COCTOSHUSA aToMay; OOBACHATH3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUUYECKUX AJIEMEHTOB U UX COCIMHEHMI N0 IEPUOIAM U IPyIIam
[lepuomuueckoii cucrembl [[. WM. MenaeneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAaHHOCTh YMEHHI: XapaKTepr30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE
CBOMCTBa BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPXkAATH CYIIECTBOBAHUE I'€HETUUYECKOMN
CBSI3U  MEXJY  HEOPraHMYECKMMH  BEUIECTBAMM C  TIOMOIIBIO  YpaBHEHHIA
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIMIL;

c(hOpMUPOBaHHOCTH yMEHUS pacKpbIBaTh CYIIHOCTb: OKHCIIUTEIBHO-
BOCCTAaHOBUTEJILHBIX PEAKIUi MOCPEJACTBOM COCTABJICHHsSI JEKTPOHHOTO OajaHca 3THUX
peakiuii; peakiuii HOHHOTO OOMEeHa MyTEM COCTaBIICHUS WX TOJHBIX U COKPAIIEHHBIX
WMOHHBIX YpaBHEHWH; peaknuil TUApoNH3a; pPeakuil KoMILIeKcooOpa3oBaHus (Ha
MpUMepe THAPOKCOKOMILIEKCOB IIUHKA U AIFOMUHUS );

chOpMUPOBAaHHOCTH YMEHUS OOBSACHSATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX
peaKkuuii ¢ y4ETOM UX DHEPreTUYECKUX XapPaKTEPUCTUK, XapaKTep U3MEHEHHUs] CKOPOCTH
XUMHYECKOW peaklMu B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKKe XapaKTep
CMEUIEHUS XUMHYECKOTO PABHOBECHS O]l BIUSHUEM BHEIIHUX BO3ACUCTBUN (IMPUHLIUIL
Jle lllarenbe);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XMMHUYECKHE PEAKIUH, JeKallue B
OCHOBE TPOMBIIUICHHOTO TMOJYYSHHUSI CEPHOW KHUCJIOTHI, aMMHaKa, OOIue Hay4HbIE
MPUHIIUITBl XUMHUYECKUX MMPOU3BOJICTB; 11EJI€CO00Pa3HOCTh MPUMEHECHUS HEOPTaHUIECKUX
BEII[ECTB B MIPOMBIIIJICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TIONIH3A;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CUCTEMOM 3HAHUN O METOJaX HAYYHOTO MO3HAHUS
SBJICHUW TMpUPOAbI — HAONIOJAEHUE, HW3MEPEHUE, MOCIUPOBAHUE, IKCIIEPUMEHT



(peanbHBIN U MBICIICHHBIN ), UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS IPUMEHSTh
9T 3HAHUSI TPU DKCIIEPUMEHTAIILHOM UCCJIEAOBAHUU BEHIECTB U M1 OOBSICHEHUS
XUMUYECKUX SIBJICHHM, HMMEIOUIMX MECTO B MPHUPOJIC, MPAKTHUYECKON [eATeIbHOCTU
YeJIOBEKA U B IMOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAaHHOCTh yMEHHUS BBISBISATH B3aUMOCBSI3b XHUMHYECKHUX 3HAHUU C
MOHSATUSIMU M TIPEJICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAyYHBIX MPEAMETOB HJisi Ooliee
OCO3HAaHHOTO TTOHUMAHUSI MATEPUATHLHOTO €AMHCTBA MUPA;

c(hOpMUPOBAaHHOCTh YMEHHSI MPOBOJIUTH PACUETHI: C HCIOIH30BAHUEM TOHSTHI
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIIEHTPAIUsI»; MacChl BEIIECTBA
unu 00béMa raza Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO W3
YYacCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOro Jd@deKTa peakiuu; 3HAYCHUS
BOJIOPOJHOTO TIOKa3aTesl PAcTBOPOB KHCJIOT M IIEJIOYEeH C H3BECTHON CTEMEHbBIO
JTUCCOIMAIIMHT; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIIUH, €CIIU OJHO U3
HWCXOJHBIX BEUIECTB JAHO B BHUAE pacTBOpa C OMNPEACIEHHOW MacCOBOM JOJIEN
pacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE (MMEET TPHUMECH); JOJU BBIXOJa
MPOJIYKTA peaKiuu; 00bEMHBIX OTHOIIICHHUH Ta30B;

c(hOpMUPOBAaHHOCTh YMEHHH: CaMOCTOSTEIBHO IIJIAHUPOBATh U  TMPOBOIUTH
XUMUYECKUM DIKCIEPUMEHT (TIPOBEACHHUE pEaKIMii MOHHOTO OOMEHa, MOATBEPIKICHHE
KaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEILECTB, OINPEAEIIEHUE CpPENbl PacTBOPOB
BEUIECTB C TOMOIIbIO HMHJIMKATOPOB, HM3yYEHUE BIMSHHS pPa3INYHbIX (AKTOPOB Ha
CKOPOCTb XHMMHMUYECKOW pEakKlMH, PEUIeHUE OHKCIEPUMEHTAIBHBIX 3a7ad II0 TeMam
«Metamib»y u «Hemetaiibsl»y) ¢ coOmroieHHeM TpaBWil 0€30MacHOro OOpaleHus: ¢
BELIECTBAMU U J1AOOPAaTOpPHBIM 000pyI0oBaHUEM, (HOPMYIHPOBATH 1LIE€Jb HCCIEIOBAHUS,
NOPEJICTAaBIATh B pa3luyHOM (opme pe3ylnbTaThl JIKCHEPUMEHTA, aHaJU3UpPOBaTh U
OLICHUBATHUX JIOCTOBEPHOCT;

chOpMUPOBAaHHOCTh YMEHHUI: COONIOAATh MpaBWiIa TOJB30BAHUS XUMHYECKOUH
nocyZioi 1 J1abopaTOpHBIM 000pyI0BaHHEM, OOpaIeHHs ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLUMSIMH TIO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUUYECKHUX OIBITOB, SKOJIOTHUECKH
11e71eco00pa3HOTr0 TOBEACHUS B OBITY M TPYIOBOM NEATEIBLHOCTH B ILIENSAX COXpPaHEHUS
CBOEr0 3[I0POBbS, OKpY)KaroUed NPUPOTHON cpeipl M JOCTHKEHUS €€ YCTONYMBOTO
pa3BUTHUSA, OCO3HABATh OINACHOCTb TOKCHYECKOIO JEWCTBHA HAa KUBBIE OPraHU3MBbI
ONpeIeIEHHBIX HEOPTAHUYECKUX BEILECTB, IOHUMAasl cMbIci nokazaTens [T1K;

chOpMUPOBAaHHOCTh ~ YMEHUH:  OCYIIECTBISATH  IICJICHANPABICHHBIA  TOHCK
XUMHUYECKOW HH(OpPMAIMU B Pa3IUYHBIX HCTOYHUKAX (HayyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBod wuH(opmaiuu, WHTEpHET U JApyrue), KPUTHYECKU
aHATM3UPOBATbXUMHUYECKYI0 HMH(pOpMaIni0, mepepadbaTbiBaTheé W UCIOJB30BATHB
COOTBETCTBUHU C TIOCTABJICHHOHN YueOHOM 3a1auei.
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Uroro no pazneny 41

Pa3znen 4.A30Tconep:kaimme opraHuyecKkue coeJMHeHU st

but6mmoreka [IOK
4.1 A LA .b 12
MUHBL AMIHOKHCTOTBL. bEIKH https://m.edso0.ru/d69df650
Uroro no pazaeny 12
Paznen S.BbicokoOMOJIEeKYJIsIPHBIE COeTUHEHUS
51 BrIcCOKOMOIEKYIISIPHBIE COEMUHEHUS 6 bubmorexa [IOK
' yIp A https://m.eds00.ru/d69df650
Hroro mno pazaeny 6
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

11 KUIIACC

Koan4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3esioB U TeM (uudposbie)
Ne ni/mm Konrtpoubnbie | IIpakTHueckue
NPoOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1.Teopernyeckne OCHOBbI XUMHUH
Crpoenue aroma. [lepnoanueckuit
11 3akoH u [lepuoanyeckas cucrema 9 bu6anoreka [IOK
' XUMHYECKHX dyeMeHToB 1. 1. https://m.edsoo.ru/2dd57f24
Menneneena
19 Ctpoenue BeniecTna. 11 1 bu6auoreka [JOK
' MHoroo0pasue BeIecTB https://m.edsoo.ru/2dd57f24
bu6auoreka [JOK
1.3 X 19 1 3
VIMITHECIHE peardutlt https://m.edsoo.ru/2dd57{24
Hroro no pazaeny 39
Paznen 2.Heopranmyeckasi XuMust
bu6mmoreka [IOK
21 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57f24
bubnuoteka [IOK
2.2 M 23 1 2
CraH https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 54
Paznen 3.Xumus v )KNU3Hb
3.1 MeToapl TO3HAHMS B XUMUH. 9 but6mmoreka [IOK



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

XUMUA U )KU3Hb

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

Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102



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

IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer | KoHTpoJbHBI

o e padoThbI

IIpakTH4eckn
e padoThbI

Hara
U3y4eHHn
|

DJIeKTPOHHBbIE UG POBBIE
o0pa3oBaTeJibHbIe pecypchl

[Ipenmer u 3HaueHME
OPraHU4eCKOW XUMUH,
MIPEACTABICHUE O
MHOT000pa3uu
OPraHNYEeCKUX
COEIMHEHNN

bu6mnoreka [IOK
https://m.edso0.ru/3686e6f5

DJIEKTPOHHOE CTPOCHHE
aToMa yriepoja
(ocHOBHOE U
BO30YXAEHHOE
cocTosiHus). BaneHTHbIC
BO3MOKHOCTH aToMa
yriaepoaa

bu6muoreka [IOK
https://m.edsoo.ru/Oce6fd4c

XumMmuueckas CBsI3b B
OpTraHNYECKHUX
COCIUHCHHUSAX.
MexaHu3MbI
obOpazoBaHus
KOBAJICHTHOM CBSI3H,
CrocoObl pa3pbiBa CBs3EH

bubnuoteka [IOK
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus

bu6mmoreka [IOK



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

OpraHUYECKHUX
coenuHeHu A. M.
byrtnepoBa. Ypok-rexkyus

https://m.edso0.ru/9e595ch8

Buaer nzomepun:
CTPYKTypHasl,
IIPOCTPAHCTBEHHAS.
DnexTpoHHbIE Y3PPEKTHI B
MOJIEKYJIax
OpraHUYECKHUX
COEIMHEHUN

bu6moreka [IOK
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
KJ1accupuKaum 1
cUCTeMaTH4ecKast
Homenkiaarypa (IUPAC)
OpraHUYECKHUX BEUIECTB.
Ypok-uepa

bu6muoreka [JOK
https://m.edsoo.ru/c212dd21

Knaccudukarus peakimii
B OPTaHMYECKON XUMHH

but6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

CucreMaTuzanys u
0000I11IeH1E 3HAHU 110
TeMme. Ypok-ananuza

but6mmoreka [JOK
https://m.edsoo.ru/87a37cab

ANKaHBbI:
TOMOJIOTHYECKUH P,
oOmras popmya,
HOMEHKJIATypa u
HM30MEpHsI, JIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

bu6mmoreka [JOK
https://m.edsoo.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

CTPOEHUE MOJIEKYII.
Ypox-nexyus

10

dusnueckue u
XUMUYECKUE CBOMCTBA
AJIKAaHOB

bu6mnoreka [JOK
https://m.edsoo.ru/3137711c

11

HaxoxneHue ainkaHoB B
npupojie. CrocoOsl
MOJTyYEHUS U
MIPUMEHEHHE AJIKAaHOB.
Ypok-cemunap

bu6mnoreka [IOK
https://m.edsoo.ru/259b0a5b

12

[uknoankansl: o01as
(dbopmyia, HOMEHKIATypa
U U30Mepus,
0COOCHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB,
CHocoObl ONyYEHUs U
IPUMEHEHHE

bu6muoreka [JOK
https://m.eds00.ru/156730d2

13

Pemenne pacu€THbix
3a/1a4y Ha ONpe/eICHNE
MOJIEKYJISIPHON (hOPMYIIbI
OpraHUYECKOI0 BEIIECTBA
110 MacCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB.
Cucremaruzanus u
000011eHNe 3HAHUH TI0
TEeMe

bubnuoteka [IOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

AJKeHBI:
TOMOJIOTHYECKUH P,
obmas gopmyna,
HOMEHKJIaTypa,
ANEKTPOHHOE U

bu6mnoreka [JOK

14 MPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
CTpPOEHUE MOJIEKYII.
CrpykrypHas u nuc-
TpaHC-U30MEepUs
aJIKEHOB. Ypox-nexyus
dusnueckue u

15 XUMHUYCCKHUE CBOMCTBA bu6muoreka [JOK
ankeHoB. [IpaBuiio https://m.edso0.ru/21069ccd
MapkoBHHUKOBa

16 CriocoObl ToTyueHus U bubnuoteka [JOK
IPUMEHCHHE aJKCHOB https://m.eds00.ru/665dc058
[IpakTuyeckas pabota No

17 1 mo Teme "llonydenue bubnuoteka [{OK
STHJICHA M U3YYEHUE €TO https://m.edsoo.ru/0941eed8
CBOUCTB". Vpok-nexyus
Pemienune pacu€THbIx
3a/1a4 Ha ONpE/IEIICHNE bubnunoreka [{OK

18 .
MOJIEKYJISIPHON (DOPMYJIbI https://m.edsoo.ru/e9ea9921
OpraHWYECKOI0 BEIIeCTBa
AﬂKaﬂH?HH: bu6mmoreka [IOK

19 CONpsHKEHHBIE,

HN30JIMPOBAHHBIC,

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



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

KyMYJINPOBaHHBIC.
OcobenHocT
ANEKTPOHHOTO CTPOCHHUS

20 XUMHYCCKHE CBOMCTBA bu6mnoreka [IOK
CONPSDKEHHBIX TCHOB https://m.edso0.ru/e561253d
21 CniocoObl oTyueHus u bubnuoteka [{OK
NPUMCHEHUE aJIKAIMCHOB https://m.edso0.ru/1aa81660
AJIKUHBI:
TOMOJIOTHYECKUH Psif,
obmas Gopmyna,
HOMEHKJIATypa,
22 3neKTp0HH(§I: u Bubnrorexa [IOK
https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI,
(hu3uvecKre CBOMCTRA.
Ypok-nexyus
23 XUMHYECKHE CBOMCTBA but6mmoreka [IOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peakiuu but6mmoreka [IOK
Ha TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI TToTyYeHUs U
25 MIPUMCHCHHE a}J’IKI/IHOB. bubmuorexa LIOK
https://m.edsoo.ru/a6f9alea
Ypox-npakmuxym
Pemienue 3amay: pacyérsl Bu6morexa LIOK
26 110 YpaBHEHUIO

XHMUYECKOW peakiuu

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



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

27

CucreMaTuzanus u
0000111eH1E 3HaHUH 110
TEME

28

ApEHBI: TOMOJIOTHYECKHI
psn, obmas Gopmyna,
HOMEHKJIATypa.
DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI
OeH30J1a ¥ TOJIYyO0JIa, UX
(u3nueckue CBONCTRA.
Ypok-nexyus

bu6moreka [IOK
https://m.edsoo.ru/a92a7094

29

XUMHYECKUE CBOMCTBA
apEHOB: peaKIuu
3aMeIleHU

bu6muoreka [JOK
https://m.edsoo.ru/a44alae4d

30

XHUMHYECKHE CBOMCTBA
apEHOB: peaKIuu
MPUCOETUHECHUS,
OKHCJICHHE T'OMOJIOTOB
OcH3o01a

but6mmoreka [JOK
https://m.edsoo.ru/a44alae4

31

OcobenHocT
XUMHUYECKUX CBOMCTB
CTUpOJIa

bubnuoteka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuéranix
3aJ1a4 Ha ONPE/ICIICHNE
MOJIEKYJISIPHON (hOPMYJTBI
OpPTaHHYECKOT0

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c



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

BENIECTBA. Ypok-
NPAKMUKYM

33

CrniocoObl noxy4yeHus: u
MpUMEHEHHNE apeHOB

bu6mnoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'enernueckas cBS3b
MEXy pa3IuuyHbIMU
KJIacCaMHU
YIIIEBOAOPOIOB. Ypox-
uepa

35

PacuéTrl o ypaBHEeHUAM
XUMHYECKHX PEAKITUH.
Cucrematusanus u
000011IeHME 3HAHUH 110
Teme

36

[Ipuponansiit ras.
[TonyTHbIE HEPTSHBIE
rasel. ¥Ypox-cemunap

37

KameHnHsIii yroms u
TIPOTYKTHI €rO
nepepaboTKu. Ypok-
KOH(epenyusi

but6mmoreka [IOK
https://m.edsoo.ru/69b3398b

38

HedTp 1 criocoOb1 e€
nepepaboTKH.
[IpumeneHne npoayKTOB
nepepaboTku HePTH

bubnuoteka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTnueckas cBI3b



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

MEXKIYy pa3InYHBIMU

KJIacCaMH YTJIEBOAOPOI0OB

40

l"anorenonpousBogHbIE
YIJIEBOAOPOJIOB:
ANEKTPOHHOE CTPOCHHUE;
peaKIu 3aMeIICHUs
rajioresa

bu6mnoreka [JOK
https://m.edso0.ru/82b4d759

41

JeicTBue menodeit Ha
raJIOT€HITPOU3BOTHEIE.
B3aumopeiicteue
JIUTAJI0TCHATKAHOB C
MarHueM U [IHHKOM

42

CucremMaruzaius u
000011IeHME 3HAHUH 110
pasnueny
"VYraesomopoab"

bu6muoreka [JOK
https://m.edso0.ru/20e89f22

43

KontponpHas pabora 1o
Teme "YTriaeBoaopoas".
Ypok-ananuza

but6mmoreka [IOK
https://m.eds00.ru/95¢9e298

44

[IpenenvHbIe
OJIHOATOMHBIE CTIUPTHI:
TOMOJIOTHUECKUH pA/L,
obmas gopmyna,
CTpOEHUE MOJIEKYI,
Hu30MepHsl,
HOMEHKJIATypa,
KJaccupuKanms,

bubnuoteka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

¢uznueckue
CBOWCTBA. Ypok-nexyust

XUMHUYECKHUE CBOMCTBA

45 I bu6mnoreka [JOK
pedt https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CITUPTOB
CHOCZ6ZI H(:Iy‘-IeHI/ISI u BuGmiorexa L[OK
IPUMEHEHUA
46 P https://m.edso0.ru/4841000000000
OJIHOATOMHBIX CITUPTOB.
00
Ypox-npaxmuxa
[Ipocteie 3¢upsr:
a7 Eszﬁz KIJ;: T}OIIC)SQSHeHHOCTH Bubnrorexa [IOK
P, https://m.edsoo.ru/c2c788b2
(hU3UIECKUX U
XUMHYECKUX CBOWCTB
MHOroaToMHbI€ CITUPTHI:
STUJIEHTJIMKOJIb U
48 TJIMIEPUH, X but6mmoreka [IOK
busnyeckue u https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOMCTBA.
Ypok-nexyus
C §)
49 0 HI:;ZHZIHI;ZHY%HHH " bubnuoreka [JOK
P https://m.edsoo.ru/d12e567d
MHOT'OaTOMHBIX CITUPTOB
DeHoJI: CTpOCHUE
50 MOJIEKYJIbI, (PU3HUECKUE bubnuoreka [JOK

cBoiicTBa. TOKCHUYHOCTH
dhenona

https://m.edsoo.ru/2ce726f8



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8

XUMHUYECKHUE CBOMCTBA

bu6mnoreka LIOK

>1 ¢beHona https://m.edso00.ru/037ca5f9
CriocoOFbI TTOTydeHUS U
52 MIPUMEHEHHE (i)]eHona. bubmuoreia LIOK
https://m.edsoo.ru/c77ddf4c
Ypox-cenunap
[IpakTuyeckas padora Ne
2. Pemenue
53 AKCIIEPUMEHTAIIbHBIX bubnuoteka [{OK
3aga4 1o Teme "CrnupThl https://m.edsoo.ru/fd0ced09
u ¢enonsl". Ypok-
npakmuxa
Cucremaruzauus u
54 0000111IEHNE SEaHI/If/i 1o bubmmorexa HOK
https://m.edso0.ru/1810ch9b
TeMe
AJbIeTHIBI U KeTOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHWMJIBHOW T'PYIIITHI;
55 TOMOJIOTHUECKHUE PSIBI, but6mmoreka [IOK
obras hopmyia, https://m.edsoo.ru/b139beaa
U30MepHs U
HOMEHKJIaTypa. Ypox-
JIeKyust
AJbIeTHIBI U KETOHBI:
56 (u3nuecKue CBONCTBA; bubmmorexa LIOK
’ https://m.edsoo.ru/c887425¢c
peaKIuu IPUCOSTUHECHUS
57 Peakuuu oxuciaeHus u bu6mmoreka [IOK

Ka4CCTBCHHBIC PCAKIINU

https://m.edsoo.ru/a393baa9



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9

aJbACTUJIOB U KETOHOB.
Ypox-uepa

CrniocoObl noy4eHust

bu6mnoreka [JOK

58 aJIbJICTU/IOB U KETOHOB https://m.eds00.ru/520d1c51
OIHOOCHOBHBIE

59 npeneabHble KapOOHOBbIE bubnnoreka IIOK
KHMCJIOTEI, 0COOEHHOCTH https://m.edsoo.ru/fecOb113
CTPOCHUS UX MOJICKYIT
N3omepus n

50 HOMEHKJIaTypa bubnnoreka IOK
KapOOHOBBIX KHCIIOT, UX https://m.edso0.ru/700cc87b
(u3nueckrue cBOMCTBA
XUMHYECKUE CBOKWCTBA

61 peaeIbHbBIX bu6muoreka [JOK
OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcobeHHOCTH
CBOMCTBMYpaBbUHOU

62 KHUCIIOTBI. }1,\E)IHoroo6pasne bubmmorexa LIOK

https://m.edsoo.ru/bb31be71

KapOOHOBBIX KHUCIIOT.
Ypox-konghepenyus
Oco0eHHOCTH CBOWCTB:
HeMpeneIbHbIX U

63 apOMaTHYECKUX bubnuoreka [JOK
KapOOHOBBIX, https://m.eds00.ru/83a08773
JTMKapOOHOBBIX,

THUIPOKCUKAPOOHOBBIX



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

kucior. IIpeacraBurenu
BBICIIMX KapOOHOBBIX
KHUCIIOT

64

[TonsATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT.
Ypox-nexyus

bu6mnoreka [JOK
https://m.edso0.ru/0d162d9d

65

CrniocoObl nony4yeHus u
MpUMEHEHHE KapOOHOBBIX
KHUCIIOT

bu6mnoreka [IOK
https://m.edsoo.ru/7c065c9d

66

Crnoxuble 3¢pupsl:
TOMOJIOTUYECKUH P,
obmas popmyna,
U30Mepus U
HOMEHKJIaTypa. Ypok-
JIeKYUsl

bu6muoreka [JOK
https://m.edsoo.ru/adfffe6d

67

dusnueckue u
XUMHYECKHUE CBOWCTBA

a¢upoB

but6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenune pacu€THbix
3a7a4: 110 YPaBHEHUIO
XUMUYECKON peakluu, Ha
onpeieeHue
MOJIEKYJISIPHON (hOPMYJIBI
OPraHU4eCcKOro BEIIECTBA

69

[TpakTuyeckas pabora No
3. Pemienue
IKCIIEPUMEHTAIIBHBIX.3a/]1

bu6mmoreka [JOK
https://m.edsoo.ru/486671fb



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

ad o teme "KapOoHoBbIe
KUCJIOTHI. CI0KHbBIE
aupsl". Vpox-npaxmuxa

70

Kupsr: cTtpoenne,
¢duznueckue u
XUMHUYECKHE CBOMCTBA
(runmponus)

bu6mnoreka [IOK
https://m.edso0.ru/al19c5b98

71

OCoOEHHOCTH CBOMCTB
XKHUPOB, COJICPIKAITUX
OCTaTKH HEMPECIIbHBIX
YKUPHBIX KHCIIOT. JKUpHI B
MIPUPOJIC

bu6muoreka [JOK
https://m.eds00.ru/b0331922

72

Mpbi1a Kak COJH BBICHIUX
KapOOHOBBIX KUCIIOT, UX
MotoIIIee JIEHCTBUE.
[TonsiTue o
CUHTETHYECKHX MOIOIINX
cpeactBax (CMC). Vpox-
cemMunap

bu6muoreka [JOK
https://m.edso0.ru/3c566565

73

I'eHeTHyeckas cBs3b
YTJIEBOJIOPOIOB M
KHCIIOPOJICOACPIKAIITAX
OpraHWYECKHUX BEIIECTB

bubnuoteka [IOK
https://m.edso0.ru/56790c96

74

Pacuérel o ypaBHEeHUSIM
XAMHUYECKUX PEAKIIUH.
Ypox-npakmuxa



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

CucreMaTuzanus u

75 00001IIcHIE 3HAHM 110 Bubnuorexa [IOK
https://m.edsoo.ru/f8eaf2eb
Teme. Ypok-ananuza
OO61as xapakTepucTruKa
YIJIEBOJIOB U

76 KJIaccupuKaims bubnuoteka [{OK
yraeBoJ0B (MOHO-, M- U https://m.edsoo.ru/7a9693al
noJyiucaxapuisl). Ypox-

JIeKyust
MoHocaxapHbl:
77 (bnanecmfe ilBOﬁCTBa u Bubnuorexa [IOK
https://m.edsoo.ru/b4bdda2d
HAXO0XJICHUE B MPUPOJIC
[IpuMeHeHue TII0KO3bI,

78 e€ 3HaUCHUE B bu6muoreka [JOK
JKU3HEIEATETbHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Jlucaxapuapl: caxaposa,

MaJIbTO3a U JIAKTO03a.
79 Haxoxxnenue B mpupo/ie bubmorexa [JOK
https://m.edsoo.ru/eb0384e7
U TIpUMEHEHNE
JTUCaxapyJioB
[Tonucaxapusr:
CTPOCHHE MaKpPOMOJIEKYII, BuGmorexa LIOK
80 ¢busnueckue u

XHUMHUYECKHUE CBOMCTBA,
NPUMEHEHUE

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



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

Ioustue 00

81 MCKYCCTBEHHBIX Bubnuorexa [IOK
https://m.eds00.ru/6216e766
BOJIOKHAX. YpoK-ieKyust
Pemrenne pacueTHbIx
3a/1a4y Ha OMpeeTieHHe
82 JIOJIM BBIXOJIa MPOIyKTa bu6mnoreka [JOK
pCaKIiu OT https://m.edsoo.ru/7fde47ef
TEOPETUUECKHU
BO3MOYHOTO
Cucremaruzauus u
83 000011IEHNE 3gaHm71 o bubmorexa [JOK
https://m.eds00.ru/08d4364c
pasneny
KontponbHas pabora 1o
TeMe
84 "Kucnopoaconepxaiiue bu6muoreka [JOK
OpraHu4ecKue https://m.edso0.ru/42c6678e
coequHenus". Ypok-
ananusa
AMUHBI: KTaccupuKaIms,
CTPOCHUE MOJICKYJI,
85 o 611)11 . (bopMyJIay bubnunoreka [{OK
’ https://m.edsoo.ru/efa7e6ca
M30MepHs, HOMEHKJIaTypa
1 (pu3nyeckre cBOMCTBA
86 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
anudaTuuecKux aMUHOB https://m.edsoo.ru/1bc5cf80
87 AHUJIUH: CTpOEHUE bubnmoreka [JOK

aHWJIMHA, 0COOCHHOCTHU

https://m.edsoo.ru/39cd21f1



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

XUMHYECKHUX CBOICTB
aHWINHA. Ypok-nexyus

CrniocoObl noxy4yeHus: u

bu6mnoreka [JOK

88 HIPMMEHCHHE https://m.edsoo.ru/eal38763
anudaTUIecKuX aMIUHOB
AMHWHOKHUCIOTHI:
HOMEHKJIaTypa 1
n3oMepus, Pu3nIecKue
89 CBOfIC"fBa. (()bmenBHHe bubmuoreia LIOK
https://m.edso0.ru/d1773e80
MPEACTaBUTEIIU O
aMHUHOKUCIIOT. Ypok-
JleKyust
XUMHUYECKUE CBOMCTBA
AMHUHOKHCJIIOT, UX
90 6HOH0rnquK(;e 3HAYCHHUE Bubmmorexa [IOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIIOT. CUHTE3 U
TUJPOJIU3 TIENTUI0B
benku kak mpupoHbIe
91 MOJIUMEDHI; prI;KZ’[rprI bubmmorexa LIOK
’ https://m.edso0.ru/429e9899
OCIIKOB
92 XUMHYECKHE CBOMCTBA bubnuoreka [IOK
0eJIKOB https://m.eds00.ru/6237306d
A3zoTcoaepkalime
reTEePOIUKINYECKUEC BuGmorexa [[OK
93 COCIUHCHUSL.

HyxknenHoBbie KUCITOTHI:
COCTaB, CTPOCHHUE U

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

Ouosoruyeckas poib.
Ypox-nexyus

94

[IpakTuyeckas padota Ne
4. Peuienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 1o TemMe
"A3zoTcoaepxamnue
OpraHHyYecKHe
coenuHeHus". Ypok-
NpaKmuxa

bu6mnoreka [JOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTuyeckas padota No
5. Pemienue
AKCTIEPUMEHTATBHBIX
3a7a4 110 TEMeE
"Pacno3HnaBanue
OpraHUYECKHUX
coeauHenuit". Ypok-
npakmuxa

bu6muoreka [JOK
https://m.edsoo.ru/bde3fdf6

96

KontponpHas pabora 1o
Teme "A30TcoaepxKaiiue
OpraHUYECKHE
coequHenus". Ypok-
ananusa

bubnuoteka [IOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TTIOHATHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCJUHEHUIN U METOJIbl MX

bu6mmoreka [JOK
https://m.edsoo.ru/7aa63ebd



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

CHHTE3a —
MOJMMEpH3aLHs U
MOJIMKOHICHCAIINA

98

IInacTMacchl.
Yummzanus u
nepepadboTKa MIacTUKA.
Ypok-xkonghepenyus

bu6mnoreka [IOK
https://m.edsoo.ru/82242e0f

99

DIJIaCTOMEPHI:
HaTypaJbHbINA
CUHTETUYECKHUE KaydyKH.
Pe3una

bu6morexa [IOK
https://m.edsoo.ru/246103ec

100

Bonoxkna: HaTypanbHbIE,
UCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tonmmmepsl
CIELHUAIILHOTO
Ha3HA4YCHUs. Ypok-
cemuHap

bu6muoreka [JOK
https://m.edso0.ru/5963a601

101

[IpakTraeckas padora Ne
6. Pemienue
AKCTIEPUMEHTATBHBIX
3aJ1a4 110 TeMe
"Pacno3naBanue
IUIACTMACC B

BOJIOKOH". Vpoxk-
NPAKMUKYM

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

102

O00011eH1E U

bu6mmoreka [JOK



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

CHUCTEMaTH3aLHS
W3y4YEHHOTO MaTepuaia
10 TeME
"BBICOKOMOTNIEKYJISIpHBIE
coequHeHus"

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

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102



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

11 KUIIACC

Ne Kosau4vecTBO yacon JlaTa
DJleKTpOHHBbIe HH(POBbIE
n/ | Tema ypoka Bcer | Konrpouasn | IIpaktuyec H3y'eH
o0pa3oBaTe/ibHbIE pecypchl
1 0 ble padoThbI KHe padorpl | HUA
Atom. CocTtaB
1 ATOMHBIX SIJIEP. 1 bu6mnoreka [IOK
XUMUYECKUAN https://m.edso0.ru/59c112ee
3JeMeHT. M30TonbI
Ctpoenue
p | VICKIPOHHRX 1 Bu6miotexa LIOK https:/m.eds00.ru/b4d9fffa
000JI0UEK aTOMOB,
KBAaHTOBBIC YHCIIa
Knaccudukarms
3 XUMHUYECKUX 1 bu6muoreka [JOK
3JIeMeHTOB (S-, p-, d-, https://m.eds00.ru/61294af9
f-a1emMeHTBI)
Pacnipenenenue
3JICKTPOHOB TIO
4 aTOMHBIM 1 bubnunorexka IIOK https://m.edsoo.ru/f5f750fe
opourtansam. ¥Ypox-
uepa
DIIEKTPOHHBIE
5 KOH(UTypaIuu 1 bubnunoreka [JOK
aTOMOB 2JIEMEHTOB B https://m.eds00.ru/8149e846
OCHOBHOM M



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

BO30YKJIEHHOM
COCTOSIHUU

DJIEKTPOHHBIE
KOH(UTrypanuu
MOHOB.
DIIEKTPOOTPULIATENBH
OCThb

bu6mnoreka [JOK
https://m.edso0.ru/a0764b24

[Tepuonnueckuii
3aKOH U
[Tepuognueckas
CHUCTEMa XUMHUYECKUX
anemeHToB 1. 1.
Menpeneena, CBSI3b C
COBPEMEHHOU
TEOpUEU CTPOCHUS
aTOMOB. Ypok-nexkyus

bu6muoreka [JOK
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMUYECKHUX
3JIEMEHTOB U
o0pa3yeMbIX UMHU
MPOCTBIX U CIOKHBIX
BEILIECTB MO IPpyIIam
U repuoaam

but6mmoreka [IOK
https://m.edsoo.ru/f8468927

Cucremarusaims u
0000111eH1E 3HAHUI
o TeMme. Ypox-

bu6mmoreka [JOK
https://m.edsoo.ru/8fad2942



https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942

aHaiusa

10

Bunpr xumuaeckon
CBsI3U. MexaHu3MBbI
oOpazoBaHus
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b.
MexMonexynsipHble
B3aUMOJICUCTBUS

bubmnorexa I{OK https://m.edsoo.ru/5a8072af

11

BanenTHocTts n
BaJICHTHbBIC
BO3MOKHOCTH
atomoB. CBs3b
3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI
C MX
r€OMETPUUYECKUM
CTPOEHUEM

bu6mnoreka [JOK
https://m.edso0.ru/3d2ca093

12

HpeZ[CTaBJ'IeHI/I}I 0
KOMIIJIICKCHBIX
COCINMHCHMUAX: COCTaB
1 HOMCHKIJIATypa

but6mmoreka [IOK
https://m.edso0.ru/8c66b12a

13

BeiectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHusd. Tumbl
KPUCTAUIMYECKUX
pEIIETOK U CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/e167635b



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b

BEWIECTB. YpokK-
JIeKyusi

14

[TonsTue o
JTUCIIEPCHBIX
CHUCTEMAX.
[IpencraBnenune o
KOJUIOUTHBIX
pacTBopax

bu6mnoreka [JOK
https://m.edsoo.ru/da2c70e4

15

HctunaHbIE pACTBOPHI:
HAaCBIICHHBIE U
HEHACBIIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

bu6muoreka [JOK
https://m.edsoo.ru/e9ccdd8d

16

CriocoObl BeIpakeHUS
KOHIIEHTpaLUU
pacTBOpPOB

bu6mnoreka [JOK
https://m.edso0.ru/328e653a

17

Pemrenune 3amau c
HCII0JIb30BaHUEM
MOHATHH "MaccoBas
JI0JIs1 PAaCTBOPEHHOTO
BelecTna',
"MoJsipHas
KOHIIeHTpaus"

but6mmoreka [IOK
https://m.edsoo.ru/785e0ab4

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKHX
BEIIIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/bf9e108d



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d

19

CucreMaTuzanus u
00001IcHIE 3HAHUI
o TemMe. Ypok-
ananusa

bu6mnoreka LIOK
https://m.edsoo.ru/8d2c6a3a

20

KounTponsnas padota
o temaM "CtpoeHue
aToMma.
[Tepuonnueckuii
3aKOH U
[Tepuognueckas
CHUCTEeMa XUMHUUYECKHUX
anemeHToB 1. U.
Menneneena",
"CTtpoeHue
BEILIECTBA.
MHoroob6pasue
BemiecTB". Vpox-
ananuza

bu6muoreka [JOK
https://m.edsoo.ru/70a60aa4

21

Knaccudukarms
XUMUYECKHUX PEaKIIHi
B HECOPTAaHUYECKON U
OpTraHUYECKOU
XUMHUH. 3aKOH
COXpaHEHHUS MaCChI
BEIIIECTB; 3aKOH
COXpaHEHUS U
MpeBpaIieHust

bubnuoteka [{OK
https://m.edsoo.ru/6335cdd2



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2

SHEPTHUH NPH
XUMUYECKHUX
peaKuax

22

TenoBblie 3 PeKThI
XUMHYECKHUX
peaKuui.
TepMoxumHuueckue
YpaBHEHUS

bu6mnoreka [IOK
https://m.edsoo.ru/d1db86da

23

Brruncnenus no
ypaBHEHUAM
XUMHYECKUX PEaKIUi
Y TEPMOXUMHUYECKUM
YpaBHEHUSAM. Ypok-
NpaKmuKym

bu6muoreka [JOK
https://m.edso0.ru/87b13954

24

CxopocThb
XUMHYECKOU
peakuuu, eé
3aBUCUMOCTH OT
Pa3IMYHBIX
(dakTopoB. Katanus u
KaTajau3aTopbl

25

T'omMorennrie u
reTeporeHHbIE
peakiuu

26

[IpakTrueckas
pabota Ne 1 o Teme
"Bnusinue

bubnuroreka ITOK https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

pa3IuYHbIX (PAKTOPOB
Ha CKOPOCTh
XUMHYECKON
peakuun'. Ypox-
NPAKMUKYM

27

OO6parumsie u
HeoOpaTUMble
PEaKITIH.
XUMUYECKOE
paBHOBecHe

bu6mnoreka [IOK
https://m.edso0.ru/30952f9b

28

[IpakTrnueckas
pabota Ne 2 o Teme
"Bnusinue
pa3IuYHbIX (PaKTOPOB
HAa IOJIOKEHUE
XUMHUYECKOTO
paBHOBecus". Ypok-
NPAKMUKYM

bu6muoreka [JOK
https://m.edsoo.ru/3bf34el17

29

DIEeKTPOTUTHIECKAS
JIACCOIAAIHS.
CunbHbIE U cl1a0bIe
AICKTPOJIUTHI.
CreneHb
JIUCCOLTUAITHN

bubnroreka I{OK https://m.edsoo.ru/5f766bdf

30

Honnoe
MIPOM3BEICHUE BOJIBI.
Cpena BOIHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/3966ca89



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89

pacTBOpPOB.
Bonoponansrit
nokazatenb (pH)
pacTBopa

31

I'upponus cosnent.
Peakiuu,
MPOTEKAIOIINE B
pacTBOpax
ANEKTPOIIUTOB

bu6moreka [IOK
https://m.edso0.ru/09d5a9bd

32

[IpakTunueckas
pabota Ne 3 o Teme
"Xumuueckue
peaKkuuu B pacTBOpax
AJIEKTPOJUTOB".
Ypok-npaxmuxym

bu6muoreka [JOK
https://m.edsoo.ru/2e3daeb0

33

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHEIC
peaKIyu.
Baxneiiue
OKHUCIIUTEIIH U
BOCCTAaHOBUTEIIH.
Ypox-nexyus

but6mmoreka [IOK
https://m.eds00.ru/56226060

34

MeTo 3IeKTPOHHOTO
(27eKTOHHO-
HMOHHOT0) OanaHca

bubnuoreka [IOK
https://m.edsoo.ru/fb691387

35

DIeKTpoIn3
pacTBOPOB U

bu6mmoreka [JOK
https://m.edsoo.ru/93fb97d2



https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

paciuiaBOB BCHICCTB

36

Pemenue 3anau
Pa3IUYHBIX TUIIOB.
Ypox-npaxmuxym

bu6mnoreka [IOK
https://m.edso0.ru/5a859d16

37

Pemenue 3amau
Pa3IUYHBIX TUIIOB.
Ypox-npaxmuxym

bubmnorexa IIOK https://m.edsoo.ru/5afa265d

38

Cucrematuzanus u
000011ICcHIE 3HAHUI
10 TEME
"XHUMHUYECKHE
peakun"

bu6muoreka [JOK
https://m.edsoo.ru/c161eb85

39

KontponpHas pabora
110 TEME
"XumMuueckue
peakuun". Ypox-
ananusa

bu6muoreka [JOK
https://m.edso0.ru/a8a0a930

40

ITonoxxenue
HEMETAJIJIOB B
[Tepuoauueckoit
CHCTEME XMMHUUYECKUX
anemenToB /J[. W.
Meuneneena u
0COOEHHOCTH
CTPOCHUS UX aTOMOB.
dusnueckue
CBOMCTBA

bubnuoteka [IOK
https://m.edsoo.ru/8ca2dcad



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad

HCMCTAJIJIOB

41

Annorponus
HEMETAIJIOB (Ha
pUMepe KUCIopoa,
cepsl, pochopa u
yriiepoia)

bubnmoreka I{OK https://m.edsoo.ru/ef92c91c

42

Bonopon:
MOJy4YEeHUE,
¢duznueckue u
XUMUYECKUE
cBoucTBa. ['uapumsl.
Ypok-nexyus

bubmnoreka ITOK https://m.edsoo.ru/0aa8f613

43

I"anorensr:
HaX0XXJCHHUE B
PUPOJIE, CIIOCOOBI
MOJTy4YEHMUS,
dbuzudeckue u
XUMHUYECKHE
CBOMCTBA

bu6muoreka [JOK
https://m.edsoo.ru/4e223795

44

["anoreHoBOAOPOIBI.
Baxneiiune
KHUCJIOPOJICOAEpKAIIN
€ COCJIMHCHUS
raJoreHoB

bubnuoteka [IOK
https://m.edsoo.ru/6b3255e6

45

JlabopatopHblie U
MPOMBIIIICHHBIC
CIIOCOOBI TTOTYYECHUS

bu6mmoreka [JOK
https://m.edsoo0.ru/6971aca4



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

raJIOr€HOB.
[Ipumenenune
raJIOT€HOB U UX
COECTMHEHU I

46

[IpakTrueckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 1o TemMe
"T"anorensl". ¥Ypox-
NPAKMUKYM

bubmnorexa IIOK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
nabopaTopHbie U
IIPOMBILIIEHHBIE
CHocoObl OJTyYEHUs,
dbuzmdeckue u
XUMUYECKUE
cBorictBa. O30H.
[Ipumenenue
KHCJIOPOJIa U 030HA.
Ypox-cemunap

bu6muoreka [JOK
https://m.edsoo.ru/c8abc36a

48

Okcunel 1
TIEPOKCHU/IBI

bubnuoteka [IOK
https://m.edsoo.ru/5c¢8816a0

49

Pemenue 3anau
Pa3IUYHBIX THUIIOB.
Ypox-npakmuxym

bu6mmoreka [JOK
https://m.edsoo.ru/2b6d8b4b

50

Cepa: Hax0X/ICHUE B

bubnroreka [TOK https://m.edsoo.ru/46afael6



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16

MPUPO/JIE, CIIOCOOBI
MOy YeHHUS,
¢duznueckue u
XAMHAYECKHE
CBONCTBA

o1

CepoBoaopon,
cynbpuabl

bu6mnoreka [IOK
https://m.edsoo.ru/7c¢875999

52

Kucnopoaconepxanr

HUC COCANHCHUSA CCPBI.

OcoOenHoctu
CBOWCTB CEpHOU
KHUCIIOTBL. YpoK-
cemMuHap

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

53

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAITBHBIX
3aga4 no teme "Cepa
U eé coenquHeHua" .
Ypok-npaxmuxym

bubmmoreka ITOK https://m.edsoo.ru/0afb05e4

54

A30T: HaXOXJCHUE B
MPHUPOJIE, CIIOCOOBI
MOJIyYEHUS,
¢busnueckue u
XUMUYECKUE
CBOICTBa. AMMHMAK,
HUTPUIBL. Ypox-

bubnuoreka [IOK
https://m.edsoo.ru/badd2255



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

JIeKyust

55

Kucnopoconepxang
W€ COCTUHCHHUS
azota. OcoOCHHOCTH
CBOMCTB a30THOM
KHUCJIOTHI

bubnroreka I{OK https://m.edsoo.ru/e2965afe

56

[Ipumenenue azora u
€ro COCMHEHUN.
A3OTHBIE yA0OpEHHUS.
Ypok-cemunap

bu6moreka [IOK
https://m.edso0.ru/129f5059

57

docdop:
HaXO0XJICHHE B
IpUpojie, CIOCOObI
MOJTyYEHUs,
dbuzudeckue u
XUMHUYECKHE
cBoricTBa. Dochuap
u hochuH

bu6muoreka [JOK
https://m.edso0.ru/9a6b43ec

58

Oxkcuapl hocdopa,
dhocdopconepxkarniue
kuciotTel. Conu
dhochopHOI KUCTOTHI

but6mmoreka [IOK
https://m.edsoo.ru/c7a2d429

59

[Ipumenenne
dhocdopa u ero
COCIMHECHU M.
dochopubie
ya00peHus

bu6mmoreka [JOK
https://m.edsoo.ru/a218070a



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a

60

[IpakTrueckas
pabota Ne 6.
Pemenue
AKCTIEPUMEHTATBHBIX
3aga4 no teme "A30T
u ocdop u ux
coenuHeHus". Ypok-
NPAKMUKYM

bubnroreka IIOK https://m.edsoo.ru/8175ac3f

61

Yraepon:
HaXO0XJICHUE B
pUpoJIe,
aJUIOTPOIIHBIC
MoaupUKaIUK;
dbuzmdeckue u
XUMUYECKHE
CBOICTBA,
IpUMEHEHNE

bubnmoreka IJOK https://m.edsoo.ru/1eb19f9e

62

Oxcun yraepomaa(ll),
oxcup yriepoga(lV),
yroJibHasl KUCJIOTA U
eé conu

bubmmoreka ITOK https://m.edsoo.ru/dba58adf

63

Pemenue 3amau
Pa3IMYHBIX TUIIOB.
Ypox-npakmuxym

bubnuoreka [IOK
https://m.edsoo.ru/6029b609

64

Kpemunii:
HaXO0XK/JICHHUE B
MIPUPOJIE, CITOCOOBI

bu6mmoreka [JOK
https://m.edsoo.ru/143558ab



https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

MOJIy4YEHHUS],
¢uznueckue u
XUMHUYECKHE
CBONCTBA

Oxcun kpemuwusi(1V),

bu6mnoreka [IOK

0> KPEMHHEBAL KHEIOTA, https://m.edsoo.ru/3170e7b1
CUJTKATHI
[Ipumenenune
KPEMHHUS U €ro bubnnoreka IIOK

66 coenuaeHnid. CTekIo, https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru
€ro MoJyYeHUE, BHUIbI /5823cefb
cTeKJa. Ypok-uepa

67 Pemenue 3amau bu6muoreka [JOK
pa3IMYHBIX THUIIOB https://m.edso00.ru/b624f801
CucremaTtuzamus u

68 000011IeH1E 3HAHUI bu6muoreka [JOK
10 TEME https://m.edso0.ru/6e864db5
"Hemeransr"
KontponbHas pabora

69 1o TEME bubnuoteka [IOK
"Hemeramnst". Ypox- https://m.eds00.ru/d0484c76
ananuza
AHau3 pe3yJbTaToB

70 KOHTPOJIbHOU bubnunoreka [JOK

paboThI, KOPPEKIIHS
OInO0K

https://m.edsoo.ru/2b7e9510



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510

71

[Tonoxenue
METAJIJIOB B
[Tepuonnueckon
CHCTEME XUMHYCCKUX
3JICMCHTOB.
OcobenHoCcTH
CTPOCHHUS
AJIEKTPOHHBIX
000JI0UEK aTOMOB
METAJIJIOB

bu6mnoreka [JOK
https://m.edso0.ru/9839c16¢c

72

O6mue puznueckue
CBOMCTBA METAJIJIOB.
[Ipumenenue
METaJJIOB B OBITY U
TEXHUKE

bu6muoreka [JOK
https://m.edsoo.ru/51dac9d3

73

CmuiaBbl METAILIIOB.
Koppo3sus merannos.
Ypok-cemunap

bu6muoreka [JOK
https://m.edso0.ru/42b872e3

74

Pemenne 3amau
Pa3INYHBIX THUIIOB.
Ypox-npakmuxym

but6mmoreka [IOK
https://m.edsoo.ru/e3de37b6

75

DNEKTPOXUMUYECKUI
PsA HANIPSIKEHU T
MeTamioB. Oomue
CIOCOOBI TTOTYYCHUS
METaJJIOB

bubnuoreka [IOK
https://m.edsoo.ru/94eb377a

76

Oo6r1mas

bu6mmoreka [JOK



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a

XapaKTepUCTUKA
MeTaioB |A-rpynisl
[Tepuonnueckon
CUCTEMBI
XUMHYECKHUX

anemeHToB. Hatpuii n

KaJIMi: MOJy4YeHUe,
¢buznueckue u
XUMHYECKUE
CBOICTBA,
MPUMEHEHHE
MPOCTHIX BEILIECTB U
UX COCOUHEHUN

https://m.edsoo.ru/el2c26b3

77

OO0mas
XapaKTepUCTHKA
MeTaioB |1A-
TPYMIIBI
[Tepuoauueckoit
CHCTEMBI
XUMHUYECKUX
3JIEMEHTOB. Maruui
U KaJIbIUH:
MOJy4YeHue,
¢busnueckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHE

but6mmoreka [IOK
https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

MPOCTHIX BELIECTB U
UX COCTUHECHUN

78

JKécTtkocTh BONIBI U
CITOCOOBI €€
yCTpaHeHus. Ypok-
cemMuHap

bubmmoreka I{OK https://m.edsoo.ru/c74bfae9

79

ATOMUHUI:
MOJIyYEHUE,
¢duznueckue u
XUMUYECKHE
CBOICTBA,
IIpUMEHEHHUE. Ypok-
JIeKyus

bu6mnoreka [JOK
https://m.edso0.ru/0e79b266

80

AMdoTtepHbie
CBOWCTBA OKCHJIA
THIIPOKCHIA
ATFOMUHUS,
THJIPOKCOKOMILIICKCHI
QTFOMUHUS, UX
IPUMEHCHHE

bu6muoreka [JOK
https://m.edso00.ru/5d12d318

81

Pemenue 3amau
pa3JIMYHBIX TUIIOB

82

[IpakTuueckas
pabota Ne 7.
Pemenue
AKCIEPUMEHTAIBHBIX
3a1a4 1o Teme

bubnuroreka [{OK https://m.edsoo.ru/27a4af43



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

"MeTaJuibl TIIaBHBIX
noarpynn". ¥Ypok-
NPAKMUKYM

83

Ob6mas
XapaKTEPUCTUKA
METaJJIOB MOOOYHBIX
noarpynn (b-rpymm)
[Tepuonnueckon
CUCTEMBI
XUMUYECKHUX
3JIEMEHTOB

bu6mnorexa [JOK
https://m.edso0.ru/610d7431

84

dusnueckue u
XUMHUYECKHE
CBOMCTBA XpoOMa U
€ro COeJUHEHUM, UX
IIPUMEHEHUE

bu6muoreka [JOK
https://m.edso0.ru/9911bef3

85

Baxwneimne
COCJIMHEHMUS
Maprasua.
ITepmanranar kanus,
€ro OKMCJIUTEIIbHBIC
CBOMCTBA. Ypok-
ceMuHap

but6mmoreka [IOK
https://m.edso0.ru/039d69c8

86

duznuyeckue u
XUMHYECKHUE
CBOMCTBA KeJje3a U
€ro COCIMHEHMH.

bu6mmoreka [JOK
https://m.edsoo.ru/1b7f8741



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741

[Tonyuyenue u
MIPUMEHEHHE CIIaBOB
xKeesza

87

duznueckue u
XUMHYECKHEC
CBOMCTBA MEIU U €€
COCIUMHECHUH, NX
MIPUMEHEHHE

bu6mnoreka [IOK
https://m.edsoo.ru/2bc0f954

88

dusznueckue u
XUMHYECKHEC
CBOMCTBA IUHKA U
€ro COCJIMHEHUM, UX
MPUMEHEHHE.
['uapokcokoMILIEKCHI
LIMHKA

bubnmoreka ITOK https://m.edsoo.ru/b1f2beal

89

[IpakTnueckas
pabota Ne 8.
Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TemMe
"MeTaJibl MOOOYHBIX
noarpynn". Ypoxk-
NPAKMUKym

but6mmoreka [IOK
https://m.edsoo.ru/a6e352ea

90

Pemenune 3amau
Pa3IMYHBIX TUIIOB

bu6mmoreka [JOK
https://m.edsoo.ru/a8b83d83

91

O06001IeHE U
cUCTEMATHU3AIUSA

bubnroreka [{OK https://m.edsoo.ru/e91fe975



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975

W3Y4YEHHOTO
MaTepuaa o TeMe
"Meramnst". Ypok-
ananusa

92

KounTponsnas padota
o teme "Metasnisr".
Ypox-ananuza

bubnmoreka I{OK https://m.edsoo.ru/83f63eal

93

AHanu3 pe3yJIbTaToB
KOHTPOJIBHOU
paboThl, KOPPEKIIHS
omunbok. Ypok-
ananuza

bubmnoreka ITOK https://m.edsoo.ru/9ebff2fd

94

Ponp xumMuu B
oOecreueHun
YCTOMYHUBOTO
pa3BUTHSA
YeJIOBEUCCTBRA.
[TonsiTue 0 Hay4YHBIX
METOJIaxX
HCCJIEIOBAHUS
BCIIIECTB

bubmmoreka ITOK https://m.edsoo.ru/080fel1f0

95

HayuHnble mpuHIUTIBI
OpraHu3alu
XUMHUYECKOTO
MIPOU3BO/ICTBA.
[IpombiieHHbIe
CIIOCOOBI TTOTYYCHUS

bubnroreka [TOK https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f

BaKHEUIIINX BEIIECCTB

96

XUMUYECKOE
3arpsi3HEHUE
OKpY>KaroIIe cpeasbl
Y €ro MOCECTBUS.
Ypox-cemunap

bubmmoreka I{OK https://m.edsoo.ru/9f11bf51

97

XuMUA U 3I0POBbE
YyeJioBeKa.
JlekapcTBeHHBIE
CpeacTBa

bu6moreka [IOK
https://m.edsoo.ru/a6552721

98

Xumud numu. Ponb
XUMHUU B
o0OecIeueHun
MUIIEBOM
0e30macHOCTH. Ypok-
uepa

bu6muoreka [JOK
https://m.edsoo.ru/1f7b5bd2

99

Kocmernueckue u
naproMepHbIe
cpencta. boiToBas
xumus. Ypox-
cemMunap

but6mmoreka [IOK
https://m.edsoo.ru/da42d5a9

100

XuMus B
CTPOUTEILCTRE.
Baxneiiue
CTPOUTEbHBIE U
KOHCTPYKLIMOHHBIE
MaTepUAIIbI

bu6mmoreka [JOK
https://m.edsoo.ru/61e69003



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XUMHUS B CEJIbCKOM
XO03SMCTBE.

101 | Opranwmueckue u
MUHEpaJIbHbIE
yaoOpeHust

bu6mnoreka [IOK
https://m.edsoo.ru/fd39587d

Cucrematuzanus u

102 000011eHne 3HaHUu’
o Teme. Ypox-

aHaiusa

bu6mnorexa [JOK
https://m.edsoo.ru/db979c70

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

102



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
IMPOLIECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI IS YUEHUKA

Xumus. 10 kmacc. Yriuyonennsiit ypoBenb. Yueouuk — ['abpuensu O.C., OctpoymoB
N.T"., ITonomapes C.1O.
Xumus. 11 knace. YraoyOneHusii ypoBeHb. YueoHuK — ["abpuensn O.C., JIsicoBa I'.I'.

METOJUYECKUE MATEPHAJIbLI JIUTA YUUTEJIA

Mertoauueckoe mocobue k yueOnuky O.C. I'aGpumensna, U.I'. Octpoymona, C.IO.
[TonomapeBa «Xumusi. YrayoneHHbii ypoBenb. 10 kmace». M3a-Bo «Jlpodar»
Mertoanueckoe mocooue k yueOHuky O.C. I'abpuensna, I'.I'. JIpicoBoit «Xummws.
VYrnybnennsiii ypoBenb. 11 kmacey. U3a-Bo «/Ipodar»

HUDPOBBIE ObPA3OBATEJIBHBIE PECYPCbhI 1 PECYPCBI CETU
NUHTEPHET

bubnuoreka ITOK: https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-
45825e060659
Poccuiickas snekTponHas mmkoja: https://resh.edu.ru/



https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://resh.edu.ru/

