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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpaMma 1mo XMMUHU Ha YPOBHE cpeHero o0Imiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
OenepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit Demepartumn,
TpeOOBaHMI K pe3ynbTaTaM OCBOCHHS (pemepanbHON 00pa3oBaTENbHON MPOTPAMMBI CPEIHETO OOIIETro
obpazoBanua(@OIl COO), npeacraBneHHbIXx B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumu mnpemonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoir @exepanmn, peaqnu3yoOInX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOrpaMMBbl, U OCHOBHBIX TOJOKeHUH «CTpaTernu pa3BuTusi Bocnutanus B Poccuiickoit Denepanun Ha
nepuon 1o 2025 roga» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusl Ha YpOBHE YIIIyOJEHHOTO M3y4YCHMs 3aHHMMAeT Ba)KHOE MECTO B CHCTEME ECTECTBEHHO-
HaygyHOTO oOpaszoBanus ydammxcsi 10-11 kmaccoB. M3yduenme mpemmera, pearn3yeMoe B YCIOBHSAX
I depeHunpoBaHHOro, NpoduiabHOro 00y4YeHHs, NMPHU3BAHO OOeCIeunTh 001Ie00pa3oBaTENbHYI0 U
OOIIEKYJIBTYPHYIO IOATOTOBKY BBITYCKHHMKOB IIKOJbI, HEOOXOAMMYIO Ul aJalTallid HX K OBICTPO
MEHSIOIIMMCS YCIOBUSAM JKU3HH B COLIMYME, a TAaKK€ U1 NMPOIOJDKEHHs OOydeHHs B OpraHH3alusixX
HpO(beCCI/IOHaHI)HOFO O6pa30BaHI/I$I, B KOTOPBIX XUMHA ABJIACTCA 0[IHOI71 U3 IPUOPUTCETHBIX JUCHUIIIINH.

B nporpamme mo XuMuM Ha3HaYeHUE MPeAMeETa «XUMUsD MOTy4daeT NoApOoOHYI0 HHTEPIPETAIHIO
B COOTBETCTBHU ¢ OCHOBomoaratommmu monoxkeHnsMa GI'OC COO o B3anMo00yCIOBIEHHOCTH TENEH,
COIepKaHusl, pe3yiabTaToB OOydeHHs U TpeOOBaHMH K YPOBHIO TOATOTOBKU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBIISIOTCS CICAYIOLINE BBITOTHAEMBIC IPOTPAMMOH 10 XUMUH (PYHKIIUH:

e nHPOPMALMOHHO-METOAMYECKAsl,  peaju3alusi  KOTOpoil  oOecrmedwBaeT  MOJIy4EHHUE
NPEACTABICHUS O LENAX, COAep KaHuM, o0Iell cTpaTerun 00y4YeHus, BOCIIUTAHUS U Pa3BUTUS
00yYaroImuxcs CpeICTBAMHU NPEAMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MpOQuIIs;

e  OpraHM3allMOHHO-TIAHUPYIOIIAsi, KOTOpas MpelycMaTphBaeT ONpeAeiCHUE: MPUHIIMIIOB
CTPYKTYPUPOBAHUA U MOCJICAOBATCIbHOCTU U3Yy4YCHUA y‘IC6HOFO Marcpualia, KOJIMUYCCTBCHHBIX
M KAQ4eCTBEHHBIX €TI0 XapaKTEPHCTHK; MOAXO0J0B K (DOPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa30BaTENbHBIX AOCTIKEHUH 00ydaromuxcs B paMKaX HTOrOBOM
aTTecTanuy B GopMe eIMHOTO TOCYIapCTBEHHOTO SK3aMeHa M0 XUMHH.

[Iporpamma asist yriayO0iaEHHOTO U3YyUEHUS XUMUH:

® YCTaHAaBJIMBAaeT WHBApUAHTHOE NPEAMETHOE COAEp)KaHHe, O00S3aTeIbHOE UIS H3YYEHHS B
paMKax OTAENbHBIX PO, MpeayCcMaTpUBAET pacipeesieHne U CTPYKTYPUPOBAaHHUE €ro 10
KJlaccaM, OCHOBHBIM COJIep)KaTeNIbHBIM JIMHUSAM/pazaenam Kypea;

e J5aéT TpUMEpPHOE pacmpesiesicHne y4eOHOTO BpPEMEHH, PEKOMEHIYEMOTrO JUIl H3Y4eHHs
OTACIBHBIX TCEM,

e [peylaraeT NPUMEPHYIO IOCJIEAOBaTEeIbHOCTh H3y4YeHHMs y4eOHOro MaTepuaia ¢ yd4éTom
JIOTHKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIIPEAMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEpPHpEeTaluio IeJed W 3a1ad M3y4deHHs NpeAMeTa Ha YriayOJEéHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CpeJHero oduiero oOpa3oBaHus,
COZECPKATEIIBHOM ~ XapaKTEPUCTUKU  IUIAHMPYEMBIX  PE3YJIBTATOB  OCBOEHUS  OCHOBHOMU
o0Opa3oBaTeabHOW  MpPOrpaMMbl  CpeaHero  oOmiero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METalpeJMETHBIX, NPEJAMETHBIX), a TakkKe ¢ Y4€TOM OCHOBHBIX BHJIOB Yy4ueOHO-
MO3HABATEIBHBIX JIEHCTBUI 00y4JaloIIerocs 10 OCBOSHHUIO CO/IEPKaHuUs TPEeMeTa.

IIo BceM Ha3BaHHBIM NO3ULMSAM B IpOrpaMMe [0 XMMHH NPELyCMOTPEHA MPEEMCTBEHHOCTh C
o0y4yeHHEM XHMUU Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHHA. 3a MpelesaMH YCTaHOBIIEHHOH
MPOrpaMMoOii IO XUMHUH 00513aTeNIbHON (MHBapHaHTHOM) COCTAaBIISIONIECH COAepKaHus yueOHOTo mpeaMeTa
«XuMus» OCTaércsi BO3MOXKHOCTh BBIOOpPA €ro BapUATHBHOW COCTABIISIONICH, KOTOpas JIOJDKHA
OTIPEIENIATHCS B COOTBETCTBUM C HAIpaBJIEHHEM KOHKPETHOTO MpoQuiisi o0yueHHsI.

B cootBerctBUM ¢ koHUenTyaidbHbIMU mojoxeHusMu GI'OC COO o HazHaYeHUW MOPEIMETOB
0a30BOro M yriryOJ€HHOTO YpoBHEH B cucteMe NU(depeHIIMPOBAHHOTO O0YYEHUsI Ha YPOBHE CPEIHETO
obmrero o0pa3oBaHUs XHMHS Ha YpPOBHE YIIyONEHHOTO H3YyYEHHs HAlpaBlIeH Ha pPean3alHio
MPEEMCTBEHHOCTH C MOCJIEAYIOLUIMM 3TalloOM MOJYYEHUS! XUMUYECKOT0 00pa30BaHMs B paMKax M3ydeHHs
CIELIMAIBHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKUX AMCLUIUIMH B By3aX M OpraHU3allUsAX CPEIHEro
npodeCcCHOHaTBLHOTO 00pa3oBaHusA. B 3Toi cBsA3m m3ydeHHE mnpeaMera «XHUMES» OPHEHTHPOBAHO
NPEUMYIICCTBEHHO Ha pacIiMpeHHe MU YIIyOJeHHEe TEOPEeTHYECKOH M TPAKTHUYECKOW MOATOTOBKH
oOyyaromuxcsi, BBHIOPABIIUX ONpeNeNEHHBI MPoQMIbs OOy4YeHHs, B TOM YHCIE C MEPCIECKTHBON
HOCJIEOYIOUIEro IIOJY4YEHUSI XHMHYECKOro oOpa3oBaHMs B OpraHu3alusax Npo(hecCHOHAIbHOTO



oOpaszoBanus. Hapsny ¢ atum, B cBete TpedoBanuit ®I'OC COO k miaHupyeMbIM pe3yjIbTaTaM OCBOCHUS
(enepanpHOl 00pa3oBaTENBFHOW MPOTpaMMBI CpEeJHEro oOmero oOpa3oBaHUS H3y4YEHHE IpenMeTa
«XUMHS» OPHUEHTHPOBAHO TaKKe€ Ha pEUICHWE 3aJad BOCIHUTAHUS M COLMAIBHOTO pPa3BUTHSA
oOyyaromuxcsi, Ha (OPMHUPOBAaHUE Yy HUX OOIICHHTEIICKTYANbHBIX YMEHH, YMEHUH palrdOHATH3aLUH
y4eOHOTO TpyAa W OOOOMIEHHBIX CHOCOOOB JEATENBHOCTH, WMEKOINX MEXIUCIUTUTHHAPHEIH,
HaJIpeIMETHBINA XapakTep.

CocraBisiiomMHu ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIUIyONEHHOTO W3Yy4YEHHs SIBISIFOTCS
yrayOonéHusie Kypchl — «Opranumdeckas xumus» W «OOmas w Heopranmdeckas xumus». llpum
OIIpEeJICJIEHUH TTOAXO0A0B K 0TOOpPY M CTPYKTYPHOIH OpraHU3alMy COIEPXKAaHUSA 3THX KypCOB B IPOrpaMMme
M0 XUMUH 32 0CHOBY NpHHATHI TonoxkeHust @I'OC COO o paznuuusx 6a30Boro u yriy0i1EHHOTO YpOBHEH
W3y4YeHHUs IpeIMETA.

OcHoBy cogepxaHust KypcoB «Opranmdeckas xumus» U «OOmas M HeopraHWYecKas XHUMUS»
COCTaBIISIET COBOKYTHOCTD MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIMXCS K 0a30BOMY YPOBHIO M3YyUEHHUS
npeaMeTa. JTa CUCTeMa 3HAHUI MOJydaeT OIpeneiEHHOE TEOPETUUECKOE OMOIHEHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonpmuii 00BEM (PaKTOIOTHUECKOTO MaTepuaia. Tak, Ha
yrIyOnEHHOM YpPOBHE H3YyYEHHMsI IpeaMeTa oOeclieueHa BO3MOXKHOCTh 3HAUYMTEIBHOI'O YBEIMUYCHHUS
00béMa 3HAHWMH O XMMHYECKHX 3JI€MEHTAaX W CBOMCTBaX HMX COCJUHEHHI Ha OCHOBE paCIIUpEHHS H
yri1yOJeHrs: NPeACTaBICHUI O CTPOSHUH BELIECTBA, XUMUYECKOM CBSI3H M 3aKOHOMEPHOCTSIX MPOTEKaHUs
peaknuii, pacCMaTpUBa€MbIX C TOYKH 3PCHHS XMMHUYECKOW KHMHETMKHM M TepMOAMHAMHKH. M3yueHue
MEPUOJMUECKOTO 3akoHa U lleprogMyeckoll CHCTEMBl XHMHYECKHX DJIEMEHTOB Oasupyercss Ha
COBPEMEHHBIX KBaHTOBOMEXAHWYECKUX TNPEACTABICHUAX O CTPOCHHM aroma. XHMHYECKas CBS3b
00BSICHACTCS C TOUKU 3PEHUS SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHMU U Pa3pyLICHUH, a TAKXKe
C TOYKH 3pEHUS] MEXaHU3MOB €€ 00pazoBaHusl. 3ydeHne THIIOB peakiuii 1ononHseTcss GOpMUPOBaHUEM
MPEACTaBICHUI 00 AIEKTPOXUMHUECKHUX MPOIeccax M dJEKTPOIN3E PACIUIaBOB M PACTBOPOB BellecTB. B
Kypce OpPraHMYECKOW XMMHUHU IPU PACCMOTPEHHH PEaKIHMOHHON CIOCOOHOCTH COCAMHEHHH YAEISIeTCs
0co00e BHIMAaHKE BOIIPOCaM 00 AIEKTPOHHBIX dPQeKTax, 0 B3AUMHOM BIHSHAW aTOMOB B MOJIEKYyJaX U
MEXaHU3MaX peaKiuu.

Oco0oe 3HaueHUEe UMEET TO, YTO Ha COJCPKaHHE KYpPCOB XUMHUH YIIyOJIEHHOTO YPOBHS U3YyUEHHUS
JUIS KJ1acCOB OIpenenéHHoro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYpPY M XapakTep JOMOJIHEHUH K
obmiell cucteMe TpPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHBIC MpenMeThl. Tak, Hampumep, B
COJIep)KaHUM TIpeIMETa JJIsl KIIaCCOB XUMHKO-(PHU3MUECKOr0 Mpoduiis 00JbIloe 3HaYCHUE OYyAyT UMETh
3JIeMEHTHl yuyeOHOro MaTepuaia 1o oomeid xumun. [lpyn u3ydeHun npexmera B JAHHOM Cllydyae aKLEHT
Oyzer chenaH Ha OOIIHOCTH METOJOB IO3HAHMS, OOLIHOCTH 3aKOHOB U TEOPHUM B XUMHU M B (PHU3HKE:
aTOMHO-MOJIEKYJISIpHAsT Teopusi (MOJIEKYJIsipHasi Teopusi B (DM3WKE), 3aKOHBI COXPAaHEHHS MacChl U
SHEPruH, 3aKOHBI TEPMOJIMHAMUKH, JIEKTPOJIN3a, IPEJCTABICHUS O CTPOCHUHU BELIECTB U IPYroe.

B To ke BpeMs B coaepKaHMM NpeAMeTa il KJIACCOB XHMHKO-OMOJIOTHYECKOrO Mpoduis
OoJbIIMK YIENBbHBI BeC OyIeT HMMeTh OpraHumdeckas XuMmus. B 3ToM cioydyae NpeoCTaBisIeTCs
BO3MOYKHOCTh ISl Oojiee OOCTOATENHHOTO PACCMOTPEHHMS XHUMHUYECKOH OpraHu3aluil KIETKH Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOH BXOAAT, K MPUMEPY, TAKHE CTPYKTYPHBIE KOMIOHEHTHI, KaK
JUIUBI, OCKH, YTIEBObI, HYKIEHHOBbIE KUCIIOTHI U JIpyrue. [Ipu 9TOM 3HaHHS O cOCTaBe U CBOWCTBAaX
MIPEJICTAaBUTENEl OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIY>KaT OCHOBOH JUISI M3YYEHHUS CYITHOCTH
nporeccoB (OTOCHHTE3A, AbIXaHUs, TUIIEBAPEHUSL.

B muiane ¢opmMHpOBaHUS OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOCHHMS OOILIEHAayYHBIX METOJIOB
TO3HAHUSI M OTbBITA MPAKTUYECKOTO NMPUMEHEHHs HAYYHBIX 3HAHWW W3ydYeHHE IpeaMeTa «XUMHsS» Ha
yrIyOJaEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3AX C YUEOHBIMH MpEIMETaMH, BXOISIINMHU B
COCTaB IpeAMETHBIX obnacteil «EcTecTBEeHHO-HayuHBIE MPEAMETH», «MaTeMaTuka U UHpOpMaTHKa» M
«Pycckuil Si3bIK U JIUTEPATYpaX.

[Ipu u3ydyennu ydeOHOTO Tpeamera «XHMHUsS» Ha yrIyOJIEHHOM YpOBHE TakKe, KaK Ha YpOBHE
OCHOBHOTO M cpeaHero oOmero oOpasoBaHus (Ha O0a30BOM YpPOBHE), 3ajadell MEepBOCTENECHHOM
3HAYMMOCTH SIBJIsIETCS (POPMUPOBAHNE OCHOB HAYKH XMMHUH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS,
MIPaKTUYECKOHN AESITEIBHOCTH YEJIOBEKA U OJHOIO0 M3 KOMIIOHEHTOB MUPOBOM KyJNbTyphl. Pemenne sToi
3aJa4u Ha YriyOIEHHOM YPOBHE U3yUYEeHHUS MpeaAMETa MPEoiaraeT peaan3annio TAKUX LeleH, KaK:

e (QopMupoBaHHE TPEICTABICHUI: O MaTepHaIbHOM €IWHCTBE MHpPa, 3aKOHOMEPHOCTAX |

MO3HABAEMOCTH SIBJICHUI NMPUPOABI, O MECTE XMMHHM B CHCTEME E€CTECTBEHHBIX HAyK W €€
BeAylllell poiu B 00ECHEUCHUH YCTONYMBOIO Pa3BUTHs YEJIOBEUECTBA: B PELICHUM IpoOiIeM



9KOJIOTHYECKOHN, DHEPreTHYeCKOM W THIIeBOH 0€30MacHOCTH, B pPa3BUTHU MEIUIIHHEI,
CO3JITaHWU HOBBIX MaTE€pHalOB, HOBBIX HCTOYHHWKOB DHEPIHH, B 00CCTIICUCHUH PAITHOHAIBHOTO
MIPUPOJIONIONB30BaHNS, B (POPMHPOBAHMU MHUPOBO33PCHHUS M OOIIEH KyJIbTYphl UEIOBEKa, a
TaK¥Ke KOJIOTHIECKA 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOI cpejie;
OCBOCHHE CHCTEMBI 3HAHHUH, JICKAIIUX B OCHOBE XMMHYECKOM COCTABIISIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA: (QYHAAMEHTAIBHBIX IIOHSITHHA, 3aKOHOB M TEOPHH XUMHH,
COBpPEMEHHBIX TPECTABIICHNI O CTPOCHHUHY BEIIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-
MOJICKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0  TEpMOAMHAMHYECKMX U  KHHETHYECKHX
3aKOHOMEPHOCTSX MPOTCKAHMS XUMUICCKUAX PEaKIUi, 0 XUMHIECKOM PaBHOBECHH, PacTBOpax
Y TUCIIEPCHBIX CUCTEMax, 00 OOIMIMX HAYYHBIX MPUHITUIAX XHMUYECKOTO TTPOU3BOJICTBA;
(dbopMupoBaHue y 00ydaromUXCs OCO3HAHHOTO MMOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUN JIJIs1 OOBSICHEHUS KIIFOUEBBIX HJIEH U MPOOJIEM COBPEMEHHOW XMMUU, IS
OOBSCHCHHS M TPOTHO3UPOBAHUS SBJICHHH, WMEIONIMX ©CTECTBCHHO-HAYUHYIO MPHPOLIY;
TPaMOTHOTO PEIICHUS MPOOIIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS, aHAIH3A H OICHKH C
MO3HUILUI HKOJNOTHUECKOW Oe30MacHOCTH TOCIEACTBUI OBITOBOM W MPOU3BOJACTBEHHON
JCATCIIBHOCTHU 4YCJIOBCKA, CBSI3aHHOI>'I C XHUMHYECCKUM HpOI/I3BOI[CTBOM, HUCIIOJIB30BAHUEM H
nepepaboTKOM BEUIeCTB;

yriayOlieHne IpeACcTaBIeHIH 0 HayIHBIX METOAAX TIO3HAHUS, HEOOXOIUMBIX JIJISl PHOOPETEHUS
YMEHHI OPHEHTHUPOBATHCS B MUPE BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBICHUN, UMEIOIINX
MECTO B IPUPOJE, B MPAKTUUECKOMN AEATEIbHOCTU U MTOBCEIHEBHOM KU3HMU.

B 1ulane peanuzanuu MEPBOOYEPEIHBIX BOCIHMTATEILHBIX W Pa3BHBAIOIINX (YHKIMA IIETOCTHON
CHCTEMBbI CPEeIHEro 00IIero 0Opa3oBaHus MPU U3YYCHUH TpeaMeTa «XUMHUD» Ha YIITyOJIEHHOM YpOBHE
0CO0YI0 aKTyaJIbHOCTh PUOOPETAIOT TAKUE IIETH U 33]]a4U, KaK:

BOCIHTaHUE YOEKJAEHHOCTH B IO3HABACMOCTH SIBJICHUN TNPHUPOJBI, YBOKCHHUS K IPOIECCY
TBOpPUYCCTBA B O6HaCTI/I TCOPECTUYCCKUX U NPUKITATHBIX I/ICCJICZ[OBEIHI/Iﬁ B XUMHUH, (I)OpMI/IpOBaHI/Ie
MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYUYEHHI0 M I[IO3HAHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHMIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX [IECHHOCTEH;

Pa3BUTUC TMO3HABATCIBHBIX HHTCPECOB, HHTCIJICKTYAJIBHBIX W TBOPYECKUX CHOCOGHOCTeﬁ
oOyyaromuxcsi, GOPMHUPOBAHUE Y HHUX CO3HATEIBHOTO OTHOIIEHHS K caMOOOpa3oBaHHIO U
HENPEePHIBHOMY O00Pa30BaHUIO KaK YCIOBHIO YCIEIIHOW MPOo(heCcCHOHANBHON 1 OOIIEeCTBEHHOM
JIeSITEIIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/IOPOBBIO M IMOTPEOHOCTH B 3J0POBOM
obpase K13HH,

dbopMupoBaHHE YMEHMH ¥ HABBIKOB Pa3yMHOTO IPHUPOJOMONB30BAHUSA, PA3BHTHE
HKOJIOTUYECKOW KYIBTYphI, MPHOOPETEHHE OIBITa OOIIECTBEHHO-TIONE3HONH 3KOJOTHYECKON
JIeSITeIbHOCTH.

OO6miee YuCIO YacoB, MPETyCMOTPEHHBIX IS M3y4YeHHUs XMMHUUA Ha YIIIyOJIEHHOM YPOBHE CPEIHEro
o0rero oopaszoBanusi, coctabisieT 204 yacos: B 10 kimacce — 102 vaca (3 yaca B Hezenmo), B 11 kiacce —
102 gaca (3 yaca B HEZIEIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKAA XUMUSA

TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMMU.

[Ipeamer M 3HAaYCHHWE OPraHWYECKON XHMHH, MPEACTABICHHWE O MHOTO00pa3uM OPraHUYECKUX
COETMHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE M BO30Y)XIEHHOE COCTOSHMS. BaneHTHbIE
BO3MOXXKHOCTHU aToMma yriepoja. XUMHUYECKas CBsI3b B OPraHUUECKUX COCAMHEHHSIX. THUIBI THOpHAN3aluu
aTOMHBIX opOuTaneil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKIeNTOPHBIN). THITBI TepeKphIBaHUS aTOMHBIX OpOHWTAllel, ©- W M-CBs3W. OmuHapHas, IBOMHAS H
TpoitHast cBa3b. CocoObI pa3phiBa CBSA3EH B MOJIEKYJIaX OpraHn4eckux BemiecTB. [lonaTue o cBoboaHOM
panukane, Hykieoduie u 3nekrpodue.

Teopus cTpoeHust oprannyeckux coenHeHud A.M. byTinepoBa u coBpeMEHHBbIE NPEICTABICHUS O
CTPYKType MOJIEKyJ. 3HAa4CHUE TEOPHUHM CTPOEHHSI OPTraHMYECKHX COEIUHEHUH. MonekynspHele M
cTpykTypHBIe (opMynbl. CTpyKTypHBIE (OPMYNBI Pa3IUYHBIX BHIOB: pa3BEPHYTas, COKpaIEHHAS,
ckenerHas. M3omepus. Bunel uzomepun: CTpyKTypHas, NPOCTPAHCTBEHHAs. DNEKTPOHHbIE (G QEKTHl B
MOJIEKYJIaX OPTaHUYECKUX COeNNHEHUH (MHAYKTUBHBIA U Me30MEpHBIH 3(p(PeKThI).

[Mpencrasienue o KnaccupuKaluy OpraHndeckux BeuiecTs. [loHsTHe 0 QYHKINOHAIBLHOW TPYIIIIE.
I'omomnorus. I'omonmoruueckue psael. Cuctemarudeckass HOMEHKJIATypa OpPraHWYECKHMX COEAMHEHUH
(IUPAC) u TpuBHaibHbIC Ha3BaHHS OTACIbHBIX MPEICTABUTEIICH.

OcCoOCHHOCTH W KJIacCHU(HKALUS OpPraHUYecKUX peaknuil. OKHCIUTENbHO-BOCCTAHOBUTEIBHEIC
peaxiui B OpraHMueCcKo XUMHH.

OKCIIepUMEHTANIbHBIE METOIbl H3YyYCHMs BEIIECTB M HX INPEBPALICHUI: O3HAaKOMJICHHE C
o0pa3uaMy OpraHMYECKHX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, OIBITHl IO IPEBPAILEHHIO
OpraHUYECKUX BEIIECTB NpW HarpeBaHWH (TUIABJIEHUE, OOYIIIMBaHHUE M TOpPEHHE), KOHCTPYUPOBAHHE
MoOJIeJIe MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesonopoasl.

Ankanbl. ['omonornveckuii psin ankaHoB, oOmias ¢opmyna, HOMEHKIATypa M H30MEpHsL.
DJIeKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT ATIKAHOB, SP -THOPHIM3AIISA ATOMHBIX OpOHTaNei
yriepoza, 6-cBsi3b. PU3nUecKue CBOICTBA aJIKaHOB.

XWUMHUYECKHE CBOWCTBAa aJIKaHOB: PEAKLUUH 3aMEICHHs, H30MEpU3alHH, IeTUAPUPOBAHUS,
IUKIN3aUY, TMHPOJIN3a, KpeKuHra, ropeHus. [IpencraBneHne o MexXaHW3ME peakiuil paguKalbHOTO
3aMeIICHUS.

Haxoxxnenue B mpupoae. CriocoObl mosrydeHHs: ¥ IPUMEHEHNE aJIKaHOB.

Huknoankauel. OOmas ¢opmysia, HOMEHKIarypa u uszoMmepus. OCOOCHHOCTH CTPOEHHUS U
XUMHAYECKHX CBOMCTB MalbIX (LIMKJIONPOIAH, NUKIOOYyTaH) M OOBIYHBIX (I[MKIIONIEHTAH, IMKJIOTCKCaH)
UKJI0ATKaHOB. CIIOCOOBI MOMyYeHUsI U IPUMEHEHUE LIUKIOAIKAHOB.

Ankensl. ['omojioruueckuii psii ajakeHOB, oOIIas (QopMmysa, HOMEHKIATypa. ODJIEKTPOHHOE H
POCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AIKEHOB, SP°-THOPH/IN3AIIS ATOMHBIX OpOUTANIEil Yrieposa, 6- u
n-cBsi3u. CTpyKTypHass M reoMeTrpuyueckas (Uuc-TpaHc-) uzoMmepus. DPu3HUecKHe CBOMCTBA alKEHOB.
XHUMHYECKHE CBOMCTBA: PEAKIMM IPHUCOECIUHEHMS], 3aMEIICHHS B C-MIOJIOKEHUE TIPH JIBOMHOMN CBS3H,
noyiMMepu3anuu U okucinenus. IlpaBuno MapkoBHukoBa. KayecTBEHHBIE peakluy Ha JBONHHYIO CBSI3b.
CriocoObl MOTy4YeHHUs] U IPUMEHEHHUE AIKEHOB.

Ankanuensl. Knaccudukanms ankaaneHoB (CONpPsHKEHHBIC, W30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
OCO0OEHHOCTH JJIEKTPOHHOTO CTPOCHUS W XMMHUYSCKHUX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeaunenre. [loauMepusanust conpsokEHHBIX aueHOB. CrocoObl TMONyYeHHsT W TNpPUMEHEHUE
AJIKa/INEHOB.

Ankunbl. ['OMOJOrHMUYeCKUd psJ alKWHOB, oOmias ¢opmyjiaa, HOMEHKJIATypa M H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKWHOB, SP-THOPUAN3ANMS aTOMHBIX opOnTanen
yraepona. @DusnMyeckue CBOMCTBa aAJIKMHOB. XHMHUYECKHE CBOMICTBA: pEaKIUM TPUCOSAUHEHUS,
JUMEpPU3ALMd U TpUMEpH3aluM, OKHciIeHUs. KucinoTHele cBoOWCTBa alKMHOB, MMEIOUINX KOHIIEBYIO
TpoiiHyto cBs3b. KauecTBeHHblE peakiuM Ha TPOHHYIO CBsA3b. CHocoObl MOITy4eHHUs U IIPUMEHEHHE
AJIKMHOB.



ApomaTtudeckue yrieBofoponbl (apensl). ['omomormueckuit psim apeHoB, oOmas Qopmyna,
HOMEHKJIaTypa H HW30MepHus. OIIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNIbI OeH307a.
OdusnyecKre CBOWCTBA apEHOB. XMMHUYECKHE CBOWCTBA OEH301a U €T0 TOMOJIOTOB: PEaKIK 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YIJIEBOJOPOAHOM paJHKaje, PeaKUUd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
oenszomna. [IpencraBneHne 00 OpHEHTHPYIOMIEM ACWCTBHU 3aMecTUTeNeld B OEH30JIPHOM KOJbIlE Ha
MpUMepe ANKWIBHBIX PaInKajoB, KapOOKCIIBFHOW, THAPOKCHIBLHOW, aMUHO- W HUTPOTPYIIHI, aTOMOB
ranoreHoB. (OCOOCHHOCTH XHMMHYECKHX CBOWUCTB cTHupoia. llomumepusanus ctupona. CrocoObl
MOTyYeHUS ¥ TPUMEHEHUE apOMAaTHIECKHX YTIIEBOJAOPOIOB.

IIpuponnsnii ra3. [lonyrasie HedTsaHbIe Ta3bl. Hed1h n €€ mponcxoxnenue. KameHHbIH yroms u
NpoAyKTHl ero nepepaboTtku. CrmocoObl mepepaboTku He()TH: NEPEroHKa, KPEKUHT (TepMHYECKHH,
KaTanuThyeckui), pudopmunr, mnuponu3. IIpoxgykTsl mnepepaboTkum HePTH, WX MPUMEHEHUE B
MIPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3IUUIHBIMHU KJIACCAMU YTIIEBOJOPOIOB.

DJEeKTPOHHOE CTPOCHHUE TANOTEHIPOU3BOIHBIX YTIIIEBOJOPOAOB. Peakiny 3aMerieHust ranoreHa Ha
THUAPOKCOTPYIITY, HUTPOTPYIITY, IUAHOTPYIITY, aMHHOTpyIy. JleicTBue Ha TalOTeHNpPON3BOIHBIC
BOJIHOTO W CIHPTOBOTO pacTBopa meEnoun. B3anmmozeiicTBre qUrajioreHaIkaHOB ¢ MarHHEM M IIHHKOM.
ITonsiTue o MCTAJJIOOPTraHUYCCKUX COCANHCHHUAX. Wcnonp3oBanue TaJIOTCHIIPOU3BOAHLIX YIJICBOJOPOAOB
B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUIECKIX BEIIIECTB.

OKCTepUMEHTaIbHbBIE METOIbI W3YYEHHUS BEIISCTB M WX MPEBpAIleHUI: H3y4YeHHe (PU3NIECKUIX
CBOICTB YIJIEBOAOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEaKLUi YTIEBOJOPOIOB PA3INYHBIX KIaCCOB
(oOecriBeunBanue OpPOMHOW WJIM HMOJHOW BOJBI, PacTBOpa IEpMaHraHaTa Kajius, B3auMOJCHCTBUC
areTiiieHa ¢ aMMHA4YHBIM pPacTBOpOM okcupaa cepebpa(l)), kauecTBeHHOE OOHapyXXeHHE yIiepoaa u
BOJIOpPOJia B OPTaHMYECKHUX BEIIECTBAX, MOJy4YeHUE ATUICHA M U3y4YeHHE €ro CBOICTB, O3HAaKOMIIEHUE C
koyuteknusiMu «HedTts» 1 «Yromby, ¢ oOpa3laMu IiacTMacc, KaydyKOB M PE3WHBI, MOJECIUPOBAHUE
MOJIEKYJI YTIIEBOJOPOIOB U TaJOTeHIIPOU3BOTHBIX YTIIEBOIOPOIOB.

Kuciopoacoaep:kaniue oprannyecKue coeIuHEeHN .

IIpenenbHble ogHOaTOMHBIE CMPTHL. CTpoeHHME MOJEKYyd (Ha MpUMEpe METaHojla M 3TaHOINa).
I'omonornyeckuit psin, obmas Gopmyna, U3oMepHs, HOMEHKIATypa W Kiaccudukanus. duzndeckue
CBOICTBa TMpENENbHBIX OIHOATOMHBIX CIIUPTOB. BOMOpOIHBIE CBS3M MEXIYy MOJEKYJIaMH CIHPTOB.
XUMHYECKHE CBOWMCTBA: peakUWMyd 3aMEIIEHMs, JEeTHJpaTallii, OKHUCJIEHHUS, B3aUMOJIEHCTBUE C
OpraHNYCCKMMHU W HEOPTaHUYCCKUMH KUCIIOTaAMMU. KauectBenunas peaknusa Ha OAHOATOMHBIC CIIMPTHI.
JeiictBre 3TaHONa W MeETaHONA Ha OpraHu3M dYenoBeka. CrocoObl TONy4YeHWs] W TNPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB.

[TpocTeie a3dupsl, HOMEHKIAaTypa U n3oMepusi. OcoOeHHOCTH (PU3HYECKUX U XUMHUYECKIX CBOHCTB.

MHoOroatoMHble CIUPTHI — ATHICHTINKONb U THlepuH. Ou3nueckne M XUMHUYECKHE CBOWCTBA!
peakiuu  3aMeIleHUus, B3aUMOJICHCTBHE C OpPraHWMYECKUMH ¢ HEOPTaHWMYECKUMHU KHCIOTAMH,
KauCeCTBCHHAsd pPC€aKuad Ha MHOIoOaTOMHBIC CIHWPTHL. Hpe,I[CTaBJ'IeHI/Ie O MCEXaHH3ME peaKHI/Iﬁ
HyKJeo(uinbpHOrO 3aMernieHus. JlelictBue Ha opranu3Mm uesnoBeka. CriocoObl MONYYECHUSI U MPUMEHEHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHHE MOJICKYIBI, B3aUMHOE BIHMSHHE THIPOKCOTPYIIIEI M OCH30JBHOTO spa.
Ousnueckre cBoiictBa Genona. OcCOOEHHOCTH XUMHUECKUX CBOWCTB (eHona. KauecTBeHHbBIE peakiuy Ha
¢enon. Tokcnunocts Qenona. CrnocoObl monydeHus: U npuMeHenue (eHona. denondopmansaeruHas
cMoJa.

KapOonmnbHbIE COCNMHEHUS — aIbJACTHABI M KETOHBI. DJEKTPOHHOE CTPOSHHE KapOOHIIHLHOM
rpymnisl. 'oMonoruueckue psiibl ajabJIeruaoB U KETOHOB, oOmiast GopMyia, n30MepHs U HOMEHKIATypa.
dusnyecKkre CBOMCTBA alibJErHI0B U KETOHOB. XUMHUUYECKHE CBOWCTBA abAECTHIOB U KETOHOB: PEAKIIUH
npucoenuaeHrs. OKUCIIEHHE aJIbICTUA0B, KaUeCTBEHHBIE PeaKITNi Ha ambAeruasl. CocoObl OTydIeHUS
1 MPUMCHCHUEC aJIbACTUI0B 1 KETOHOB.

ONHOOCHOBHBIE —TIpelesibHble  KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHS MOJEKYI
Kap60HOBI)IX KHCIIOT. I/IBOMepI/ISI U HOMCHKJIATypa. dusnyeckue cBOMCTBa OAHOOCHOBHBIX ITPEACIBHBIX
KapOOHOBBIX KHCIIOT. BOIOpOJHBIE CBS3M MEXIY MOJEKYJIaMH KapOOHOBBIX KHCIOT. XUMHYECKHE
CBOWCTBA: KHCJOTHBIE CBOWMCTBAa, peakuus 3TEepUPUKALHMM, PEaKIUH C YYaCTHEM YTIJIEBOJOPOJHOTO
panukana. OcoOEHHOCTH CBOHCTB MypaBbUHON KHUCIOTHIL. [IoHSATHE O IPOM3BOAHBIX KAPOOHOBBIX KUCIOT
— cnoxHBIX 3(dupax. MHoOrooopasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENpPEICIbHBIX HU
apoOMaTHYECKUX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX KHCJIOT, THAPOKCHKApPOOHOBBIX KHCIOT.



IIpencraBuTeny BhICIINX KapOOHOBBIX KHCJIOT: CTEapHUHOBAs, MAJIbMUTHHOBASA, OJEMHOBAS, JUHO/IEBAS,
JuHoAeH08as KAcHoThl. CrocoObl TTOMy4YeHNS U TPUMEHEeHHEe KapOOHOBBIX KHUCIIOT.

Crnoxabple >¢pupel. ['omonormueckuii psn, obmas ¢opMmyna, H30Mepuss M HOMEHKJIATypa.
Ousnyeckre ¥ XUMUIECKHE CBOMCTBA: THAPOIIN3 B KUCIION U IIENOYHOH cpefe.

JKupswi. CtpoeHune, Gpu3ndecKkne U XUMUYIECKIE CBOMCTBA JKHPOB: THAPOIHN3 B KUCION M IIETOYHOM
cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COAEPXKAIINX OCTATKH HEIPENENbHBIX KXKUPHBIX KUCIOT. JKUpHI B
MIpUpPO/IE.

MBpI14 Kak COJH BBICIIMX KApOOHOBBIX KHCIIOT, UX MOIOIIIEe JICHCTBHE.

Oo6mas xapakrepucTtuka yriaeBonoB. Kimaccudukaius yrieBogoB (MOHO-, AW- W MOJIHMCAXaPHIBI).
MoHocaxapusl: TIIIOK03a, (PYKTO3a, Tanakro3a, pubo3a, ne3okcupubo3za. Dusmyeckue cBoiicTBa U
HaxoxkaeHue B mpupoge. DorocuHTe3. XHUMHUYECKHME CBOWCTBA TJIOKO3BI: PEAKUUU C ydacTHEM
CITUPTOBBIX W ANBJACTUAHON TPYII, CHUPTOBOE W MOJIOYHOKHCITIOe OpoxkeHue. [IlpuMeHeHne ToKo36l, e
3HaYeHHE B JKU3HENEATEIBbHOCTM oOpraHusMa. Jlucaxapuapl: caxapo3a, MajlbTo3a M JIAKTO3a.
BoccranaBnuBaromue 1 HeBOCCTaHABIHMBAOIIME nucaxapuabl. ['maponus aucaxapuaoB. HaxoxaeHue B
npupojie U npuMeHeHue. [lommrcaxapuapl: KpaxMai, TIIHKOTeH U meurrosio3a. CTpoeHne MaKpOMOJIEKYI
Kpaxmaja, TJINKOT€Ha W IeJUTFoNIo3bl. DU3NYecKre CBOWCTBAa Kpaxmalja W IEJUTIONO03bl. XWUMHUYECKUE
CBOICTBa Kpaxmaja: THAPOIU3, KaUeCTBEHHAs peakuus C MOJAOM. XHMHUYECKHE CBOMCTBA LENITION03bI:
TUAPOIU3, TIOTydeHrne d3PUPOB 1EeILT0N036l. [loHsITHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
MIENK).

DKcIepuMEeHTANbHBIE METO/IbI U3YyUCHHUS BEIIECTB U UX MPEBPAILICHHUN: PACTBOPHUMOCTD Pa3IHYHBIX
CIIUPTOB B BOJIE, B3aMMOJEICTBHE ATaHOJA C HATPUEM, OKUCIIEHHE 3TUJIOBOTO CNHPTa B ajlbJETH] Ha
pacKa€HHOW MEIHON IPOBOJIOKE, OKHCICHHWE JTHUJIOBOTO CIHPTA AWNXPOMATOM Kamus (BO3MOXKHO
UCTIOJIb30BaHUE BUACOMATEPUANIOB), KA4eCTBCHHBIC PEAaKUWH Ha anbJeruabl (C  TUAPOKCHIOM
muammuHcepeOpa(l) u  rumpokcumom Mmemu(ll)), peakums rimuepuna ¢ rugapokcumom  memu(ll),
XUMHYECKHE CBOWCTBA pPACTBOpa YKCYCHON KHCJOTHI, B3aUMOJICHCTBHE pacTBOpa TIIFOKO3BI C
ruapokcunom Meau(ll), B3amMopeiicTBre Kpaxmala ¢ HOJOM, PEIIeHHE IKCIEPUMEHTAIBHBIX 3a/1ad 10
TemaM «CriupTel U GeHonsn, «KapboHoBble KUCTOTHL. CIOXKHBIE SOUPHD».

A3oTcoep:kalue oprannyeckne coeTuHeHusl.

AMUHBI — OpraHWYecKHe NpPOM3BOIHBIE ammuaka. Kiaccubukanus amMuHOB: anudaTHYecKue U
apoMaTU4ecKue; IepBUYHbIEC, BTOPHYHEIE U TpeTH4YHbIe. CTpOCHHE MOJIEKYII, 00mmast GopMyIia, H30MEepHs,
HOMEHKJIaTypa U (U3MYECKHE CBOMCTBA. XMMHUECKOE CBOMCTBA anu(aTUYeCKHMX aMHHOB. OCHOBHBIC
CBOICTBa, AaIKUIUPOBaHWE, B3aUMOJICHCTBHE NEPBUYHBIX aMHUHOB C a30THCTOM kucioroir. Comm
ATKUIAMMOHHS.

AHWIMH — TpeACTaBUTENlb aMHUHOB apoMaTthueckoro psiga. CrtpoeHue aHunuHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MoOJieKyine aHuianHa. OCOOEHHOCTH XHMHYECKHMX CBOWCTB aHHWIIMHA.
KauectBennple peaknmu Ha aHwinH. CIIOCOOBI TIONYYEHHS W TPUMEHEHUE ann(aTUIeCKUX aMHHOB.
[Mony4eHue aHUIMHA W3 HUTPOOEH30IIA.

AmuHokucIoThl. Homenkmatypa u u3omepus. OTleNbHbIE TPEACTABUTEIH 0-AMUHOKHCIIOT:
TIANWH, anaHuH. Du3nveckne CBOWCTBA aMUHOKHCIOT. XWMHYECKHE CBOWCTBA aMHHOKHCIOT Kak
aM(pOTEPHBIX OPraHUYECKUX COCIAMHEHHH, peakiys MOJUKOHICH AN, 00pa30BaHue MENTHUIHOW CBS3H.
buonornyeckoe 3HaueHNE aMHHOKHCIIOT. CHHTE3 ¥ THIPOIN3 TIENTHIOB.

benku kak mpupoansie nonuMepsl. llepBuuHas, BTOpHYHAsS W TpeTHYHAs CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOUCTBA OCIIKOB: THAPOJIN3, ICHATYpalusl, KaueCTBEHHbIE PEaKIUU Ha OENKH.

DKcriepuMEeHTANBHBIE METOJ/bI M3YYEHUsS BEIIECTB M HMX NPEBPAlICHUI: pacTBOpeHHe OENKOB B
BOJIE, IeHaTypalLus OEJIKOB IPH HArPEBaHUH, LIBETHBIE PEAKLUH Ha OCJIKU, PEILICHUE KCIIEPUMEHTAIBHBIX
3aJad MO TeMaM «A30TcolepiKallie OpraHuvecKue coeluHeHus» U «PacrozHaBaHHME OPraHMYECKHX
COEIMHEHMID).

BbicokomoJieKyIsipHBbIE COeTUHEHHS.

OcCHOBHBIE TIOHSTHA XUMHH BBICOKOMOJICKYJSIDHBIX ~ COEIMHEHUH: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3AINH, CPEeTHSIS MOJeKyaspHas Mmacca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNH — TIOJIMMEPHU3AIIHS U TOJTUKOH ICHCAIIHS.

[omumepnbie martepuansl. llnacTmaccsl (MONMMATHIICH, TOJWUIPONWICH, MOJIMBUHUIXIOPHL,
MOJIMCTUPOJ, TOJMMETHIMETAKPHIIAT, TIOJUKapOOHATH, IMOJUATWICHTepedTanar). YTwinzanus |
nepepadoTKa ITacTHKA.



DnacToMephl: HATYpaIlbHBIA Kay4yK, CHHTETHYEeCKHEe Kaydyku (OyTareHOBBIH, XJIOPOIPEHOBEIH,
M30IIPEHOBBIN) M CHIIMKOHEI. Pe3nHa.

Bonokna: HaTypasibHbIe (XJIONOK, MIEPCTh, MENK), UCKYCCTBEHHBIC (BUCKO03a, alleTaATHOE BOJIOKHO),
CUHTETHYCCKHUE (KAIIPOH U JIAaBCaH).

Ilomnmeps! crnenuanbHOTO Ha3HaueHUS (Te(JIOH, KeBIap, SIEKTPONPOBOISIINE TOIUMEPHI,
OmopazaracMbIe TTOJIMEDHI).

OKCIEPUMEHTAIBHBIE METOJABl H3YYEHHUS BEIECTB M MX TMPEBpaIICHUN: O03HAKOMJIICHUE C
o0pa3naMi  TPUPOAHBIX W  HCKYCCTBEHHBIX  BOJIOKOH,  IUIACTMAacC, KaydyKOB, peEIICHHE
SKCIIEPUMEHTABHBIX 33a4 10 TeMe «Pacmo3HaBaHue mIacTMace ¥ BOJIOKOHY.

Pacuérnbie 3anaun.

HaxoxneHne MONEKYISIpHOW (OPMYJIBI OPraHUYECKOTO COCJAMHEHUS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIAIINX B €r0 COCTaB, HAXOXK/IEHHE MOJIEKYIIIPHON POPMYITBI OPTaHUIECKOTO COeTUHEHUS
mo Mmacce (00BEMY) MPOMYKTOB CropaHus, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB
PeaKIuy 1/WiIN UCXOMHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (hOPMYJIbI OPraHUYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB TOJYYCHHS, OINpPENCTeHHE MONH BBIXOAa TMPOAYKTa
PEaxIuy OT TEOPETUIECKHA BO3MOKHOTO.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBsI3ed NOpU HU3y4eHHH opraHumdyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCST Yepe3 HCIONIb30BaHHE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHITHH,
MPUHATHIX B OTIEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me eCTEeCTBCHHO-HAYYHBIC TOHSATHUS: SBJICHUE, HAy4YHBIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHan3, CHHTE3, KIIACCU(HUKAIHSI, HAOI0JeHIe, N3MEPEHNE, SKCIIEPHUMEHT, MOJEIh, MOJACITUPOBaHHE.

®usuka: marepus, aToM, 3JIEKTPOH, NPOTOH, HEWTPOH, MOJIEKYJa, JSHEPreTUYECKUH YPOBEHBD,
BEIIECTBO, TEJI0, 00hEM, arperaTHOe COCTOSHUE BEIIECTBA, (DU3MUSCKUE BEIMYUHBI, CIUHUIIBI U3MEPCHUS,
CKOPOCTb, SHEPTHsI, Macca.

buonorus: kimetka, opraHu3M, OJKocucTeMa, Ouocdepa, MeraboNHM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN M reTepoTpOo(HBIN THII MUTAHUS, OpoXeHHEe, (POTOCHHTE3, JbIXaHHE, OCJIKU, YTIICBOJIbI,
JKUPBI, HYKJICMHOBBIC KUCIIOTHI, (JePMEHTHI.

I'eorpacdusi: mone3Hbe NCKOTaeMbIe, TOTUIHBO.

TexHoNOTHA: TUIIEBBIE MPOMYKTHI, OCHOBBI PAIIMOHATHLHOTO TIHMTAHHS, MOIOIIUE CPEJICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckue OCHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX sjuep. XHUMHUYECKHi »3neMeHT. M3orombl. CTpoeHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHYECKHE YPOBHM W TOIYpPOBHH. ATOMHBIE OpOWTAIIH.
Knaccupukanuss XuMudeckux syeMeHToB (S-, p-, d-, f-anmementsi). Pacmpenenenue 371€KTPOHOB I10
ATOMHBIM OpOMTAJISIM. DJIEKTPOHHBIC KOH(PUTYpAIUH ATOMOB 3JIECMEHTOB IIEPBOrO—4eTBEPTOIO MIEPHOI0B
B OCHOBHOM H BO30YKIAEHHOM COCTOSIHUH, AJIIEKTPOHHBIE KOHQUTYpaLun HOHOB.
DIEeKTPOOTPULIATEIBHOCTb.

Ilepuoanueckuii 3akoH u Ilepuoguueckas cuctema xumuueckux snemeHToB .M. Menneneena.
CBs13p TEPUOAMYECKOTO 3aKOoHA W lleprogMdecKoil CHCTEMBl XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM
TeOpUe CTpOeHUs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHMsSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMHU TPOCTBIX U CIOXHBIX BEIIECTB IO TPYIIaM W MEpUoAaM. 3HAYCHHE MEePHOIMIECKOTO
3akoHa /.. Menneneena.

Xumudeckass CBsI3b. Buabl XHMMHYECKOM CBS3W: KOBAJICHTHAs, HWOHHAS, METaUTHYECKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOM CBs3M: OOMEHHBI M JJOHOPHO-AKIIEITOPHBINA. DHEPTHsl U JIJTHHA
cBsi3u.  [lonsipHOCTH, HANPABICHHOCTh M HACHIIIAEMOCTH KOBAJICHTHOW CBsI3U. KpaTHble CBs3H.
Bonopoanas cBsa3b. MexmolieKyisipHble B3aUMOICHCTBUSL.

BaneHTHOCTH U BaJleHTHBIE BO3MOXXHOCTU aTOMOB. CBSA3b JCKTPOHHOU CTPYKTYpPHI MOJEKYJ C UX
TEOMETPHUYECKUM CTPOCHHUEM (HA TIPUMEPE COSTUHECHUHN 3JIEMEHTOB BTOPOTO MEPHUO/IA).



IIpencraBierne O  KOMIUIEKCHBIX  coeuHEHHsX. CocTaB  KOMIIEKCHOTO  HOHA!
KOMIUIEKCOOOpa3oBaTenb,  JIATAHABI. ~ 3HA4Y€HHWE  KOMIUIEKCHBIX  coeanHeHuil.  [lomsatme o
KOOPAWHAINOHHOW XUMUH.

BemiectBa MONEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTpPOCHUS. THIBI KPUCTAUIMYECKHX PEIIETOK
(CTpYKTYp) ¥ CBOWICTBA BEIIIECTB.

IlonsitTme o mucnepcHBIX cucreMax. MctwHHBIE pacTBOpHI. llpeacraBienre O KOJUTOMIHBIX
pactBopax. CrmocoObl BBIpaKeHUs] KOHIIGHTPALMM PACTBOPOB: MaccoBas JOJsI BEIIECTBa B PacTBODE,
MOJISIpHAasE ~ KOHIIEHTpamus. HachllleHHble ¥  HEHACHIIEHHBIE  PAacTBOPHI,  PaCTBOPUMOCTE.
Kpucramnoruaparsi.

Knaccudukanms u HOMEHKIaTypa HEOPTaHUUECKUX BEIIECTB. TpHUBUANbHBIC HAa3BaHUS OTACIBHBIX
npeAcTaBUTeNeH HEOPraHNIeCKUX BEIIECTB.

Kiaccudukanus XuUMHYECKHMX pEaKIuii B HEOPraHWYECKONH M OpraHMYEeCKOW XHMHH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUs W MPEBPALICHUS SHEPIHH MPU XMMHUYECKUX PEaAKLUSX.
TenmnoBbie 3P PEKTh XUMUYECKUX peakuuil. TepMoXxuMudecKkue ypaBHEHHUSI.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT DPa3NYHBIX (aKTOpoB. |'OMOTeHHBIE U
reTeporeHHble peakuuu. Karamus u karaau3aTopsl.

OOpatumble W HEOOpaTUMBIC peaklMu. XUMHUYECKOe paBHOBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecHs. PaKTOPHI, BIUAIONINE HA TTOJOKEHNE XUMUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, JaBICHNE U
KOHLICHTpAallMH BEIIECTB, YYaCcTBYIOIUX B peakuuu. [lpunnun Jle laTense.

Onekrponuruydeckas auccouuanus. CuiibHbIE W cina0ble AMeKTponuThl. CTeneHb AWCCOIUALNY.
Cpena BOJHBIX pPAacTBOPOB: KHUCJOTHAs, HEWTpaibHas, IIenoyHas. Bomopoanblii mokasatens (pH)
pactBopa. ['maponms coneii. Peakiim norHOTO OOMEHa.

OKHCIIUTETFHO-BOCCTAHOBUTENbHBIE — peakiuu.  CrerneHb — okucieHus.  OKuCIuUTedh U
BOCCTaHOBUTENb. [Ipomecchl OKWCIEHHS W BOCCTaHOBICHHMS. BakHeHIINe OKUCIUTENH U
BOCCTaHOBUTENN. MeTO 3NIEKTPOHHOTO OallaHca. DIEKTPOIIN3 PACTBOPOB U PACINIABOB BEIIIECTB.

DKCTepUMEHTaIbHBIE METOABl M3yUeHHS BEIIECTB M MX IPEBpAIlCHUI: pa3lio’KeHUE MEePOKCHIA
BOJIOPOJAa B TMPHUCYTCTBHM KaTallM3aToOpa, MOJENN KPHCTAIUIMYECKHX PEIIETOK, MPOBEACHUE pEeaKIni
WOHHOTO OOMEHa, OmpeelicHHe Cpelbl PacTBOPOB C TOMOIIBIO HHIMKATOPOB, W3y4YCHHE BIHSHUS
pa3IuYHBIX PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUHU U MOJIOKEHUE XUMUIECKOTO PABHOBECHSL.

Heopranuyeckasi XumMusi.

[Tonoxxenue HemeTtaiuioB B [lepuoanyeckoi cucteme xuMuueckux anemeHToB .M. Menaeneesa u
OCOOCHHOCTH CTPOEHHUS MX aToMoB. DU3WYEeCKHe CBOWCTBA HEMETALIOB. AIDIOTPONHUS HEMETAJUIOB (Ha
puMepe KUCIopoia, cepsl, pochopa u yrireposa).

Bomopon. Ilonydyenue, ¢usnmveckne M XHMHYECKHE CBOMCTBA: pEakUM C METAUIAMH |
HEMETaJUIaMH, BOCCTAHOBUTENBbHBIE CBONCTBA. [ miyiprbl. TOTUITMBHEIE 3JI€MEHTHI.

I'anorensl. HaxoxaeHre B mpupojie, crioco0bl MONyYeHUs, PU3NIeCKHe U XUMHYECKHUEe CBOWCTBA.
I"anoreHoBomopozbl. BakHelIre KUCIOPOJCOEpIKAIIUE COCIUHEHHs TrajioreHoB. JlaboparopHbie u
ITPOMBITIIJICHHBIC CHOCO6BI IMOJIy4YCHU I'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOT€HOB U UX COCHHHGHHﬁ.

Kucnopon, o30H. JlabGoparopHble ¥ TPOMBIIUICEHHBIE CIIOCOOBI TIOMYYEHHS KHCIOPOJA.
Ousnueckre 1 XUMHIECKUE CBOMCTBA M MPUMEHEHUE KUCIOpoia u 030HA. OKCHIIBI ¥ TEPOKCHIBL.

Cepa. Haxoxaenue B mpupoje, CIOCOObI HOJy4YeHHs, (DU3MUSCKHE U XMMUYECKHE CBOMCTBA.
Cepoogopon, cyiasduasl. Oxcup cepbi(1V), okcun ceppi(V1). CepHucTas u cepHasi KHCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOIl KUCIOTHI. [IpMeHeHue cepbl 1 e€ cCoeAMHEHH.

Azor. Haxoxzaenue B mpupoje, crocoObl MoiydeHus, Gusndeckne M XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpuAbl. OKcuapl azora. A30THCTass M a30THasE KUCIOTHI U UX coid. OcoOOEHHOCTH CBOWMCTB
a30THOM KUCIJIOTHL. [IpuMeneHne a30Ta 1 ero coeqUHEHU. A30THBIE YA00OpEeHUSI.

®ocdop. HaxoxnieHne B pUpoJie, CIIOCOObI MONy4YeHUs, PU3NIECKUE U XMMHUYECKHUE CBOWMCTBA.
®dochuas u pochun. Oxcunpl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenne dochopa u ero
coeauneHmii. PochopHbie ynoOpeHus.

VYriiepo, HaxOXICHHE B MPHUPOJE. AJUIOTPOIHbIE MOAU(UKaiuy. DU3MUecKue U XUMHUYECKUE
CBOMCTBA MPOCTHIX BeIecTB, oOpazoBaHHbIX yriaepomom. Oxcua yriaepona(ll), okcua yrimepoma(lV),
yroibHas KHCIOTa U €€ colii. AKTHBUPOBAHHBINA yrojb, aacopouuns. Dymiepensl, rpadeH, yriepoaHbe
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 00Opa30BaHHBIX YTIIEPOAOM, U €T0 COCIMHEHUH.



Kpemuuii. HaxoxaeHue B nIpupoje, crocoObl MoaydeHus, GU3NIECKUe U XUMHUYESCKHE CBOMCTBA.
Oxkcun kpemuus(lV), kpeMHHeBas KHCIIOTA, CHIWKATHL. [IpuMeHeHWE KPEeMHHUS M €r0 COCHMHCHHM.
Crexi10, ero noJiy4eHue, BUIbI CTEKIIA.

[Momoxxenne wmetauioB B [lepuoanueckoil cucreMe XMMHUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOCHHS OJJICKTPOHHBIX OOOJIOYEK aToMOB MeTaioB. OOmme (Qu3ndecKkne CBOWCTBA METAJIOB.
IIpumenenre MeTauioB B ObITY 1 TexHHKe. CIIJIaBBI METAJLIOB.

ONEKTPOXUMUYCSCKUI psii HanmpsoKeHWH MetawioB. OOmue CrocoObl MOMYyYSHHUsS] METaJUIOB:
THAPOMETAILTYPTHS, TUPOMETAIUTYPIHS, dIeKTpoMeTautyprus. [lonsatue o koppo3un MeTaioB. CriocoOs
3aIIUTHI OT KOPPO3HH.

O061mas xapaktepuctika MetauioB |A-rpymnmer [leproauueckoit CHCTEMBI XUMUYECKHUX 3JICMEHTOB.
Harpwuii u kanuit: noiaydeHue, GU3NICCKUE U XUMHUSCKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIUHEHUI.

Oo60mas xapakrepuctuka MetawioB |lIA-rpynmer  Ilepuogudeckoil  CHUCTEMbl  XMMUYECKHX
3JIEMEHTOB. MarHuii W KaJlblUH: TMONydYeHHe, (pU3MUecKne W XHMHYCCKUE CBOWCTBA, NPUMCHCHHE
MIPOCTHIX BEIIECTB M UX coeMuHEeHHH. JKECTKOCT BOJIBI M CIIOCOOBI € yCTpaHeHUs.

ANoMUHMIA: TToNydeHune, (U3NYeCKie U XUMHUIECKHE CBOWCTBA, IPIMEHEHHUE ITPOCTOTO BEIIECTBA
U ero coeauHeHH. AMQOTEpHBbIC CBOKMCTBA OKCHJA M THIPOKCHIA ATFOMHHUS, THAPOKCOKOMILICKCHI
ATFOMUHUSL.

OO0mas xapakTeprucTuka MetauioB moOouHbx moarpynn (b-rpymm) Ilepuoamueckoit cructemsl
XUMHNYCCKHUX JICMCHTOB.

Ousznuecknue W XUMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHABI U THUIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTs! u AUXpOMATHI, IX OKHCIUTENbHBIE CBOMCTBA. [lonyyenne n
MPUMEHEHUE XpOoMa.

DuU3NYECKUE U XMMHUYECKHE CBOWCTBAa MapraHlla U €ro CoelWHEeHui. BaxkuHelue coeluHEHUs
maprarna(ll), mapranma(lV), mapraana(VI1) u mapranna(VIl). [lepmanranat xamusi, €ro OKHUCIUTENbHBIC
CBONCTBA.

Ousnueckre ¥ XUMHYECKUE CBOMCTBA jKelle3a M ero coeauHeHn. OKCUIBI, THAPOKCUIBI U COIH
skenesza(ll) u xxenesa(lll). [Tonmyuenue u mpuMeHeHuUe Kene3a U ero CIjIaBoB.

dusnveckrie 1 XMMUYECKHE CBOWCTBA MeH U e€ coenrHeHuil. [lonydyeHne u npuMeHeHne Meu 1
€€ COeJIMHEeHU.

Huuk: monydenue, QU3MUSCKUE W XUMHUECKHE CBOHCTBA. AMQOTEpHBIC CBOWCTBA OKCHIA U
TUAPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCH TMHKA. [[puMeHeHne IIMHKa 1 ero COeMHEHUH.

OKCHepUMEHTaIbHbIE METOJbl HM3YYCHHs BEIIECTB M WX MPEBPAlIeHUA: H3y4eHHE OO0pasiioB
HEMETAJIIOB, TOPEHHE cepbl, pochopa, xeie3a, MarHus B KUCIOPOJIe, U3yUeHUE KOJUICKIUN «MeTauibl U
CIUTaBB», B3aWMOJEWCTBUE INEIOYHBIX W IIETOYHO3EMEIbHBIX METa/UIOB C BOJOH (BO3MOXKHO
WCIIOJIb30BaHME BHIEOMATEPHAJIOB), B3aUMO/ICHCTBUE IIMHKA U JKeJe3a C pACTBOPAMH KUCIIOT U IIEI0YEH,
KaUCCTBCHHBIC pPCAaKIMM Ha HEOPraHMYCCKHC aHWOHBI, KAaTHMOH BOJOpOAa MW KAaTUOHLBI METAJLIIOB,
B3aPIMOIIeI71CTBPIe THAPOKCHUIOB aJliOMHUHUA W IUHKa C paCTBOpaMH KHUCIOT U IIIeJ'IO‘-IeI‘/'I, peuICHUucC
SKCIIEPUMEHTANFHBIX 3a/1a4 1o TeMaM «['ajmorens», «Cepa u e€ coemuHeHUs», «A30T u (ocdop u ux
COEIMHEHMS», «MeTaJuTbl TIIaBHBIX MOATPYID», «MeTasibl MOOOYHBIX TTOATPYII.

XuMus 4 )KU3Hb.

Ponp xumMum B 00ecrie4eHnN yCTOMYMBOTO Pa3BUTHS YeioBedecTBa. [[oHATHE 0 HAYYHBIX METOAAX
MO3HAHMS. U METOJOJIOTHH HAayYHOTO WCCIeNoBaHus. Hay4yHble MPUHIMITBI OPTaHU3alUd XUMHUYECKOTO
MPOM3BOACTBA. [IpOMBIIIIJICHHBIE CIIOCOOBI MOJYUYCHHs BAXKHEHIITNX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA
aMMUuaKa, CEpHOW KHUCIIOTHI, MeTaHoJa). [IpoMblIlieHHbIE CIOCOOBI TOTYYeHHsS METAJLUIOB M CILIABOB.
XuMUYecKoe 3arpsA3HEHUE OKPYXKArIeHd cpenbl W ero mocienctBus. Ponp xumum B obOecriedeHHU
SHEPTETHYECKOH 0€30TTaCHOCTH.

XuMmus W 30poBbe uenoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBmia  MCIIOIB30BaHUS
JIEKapPCTBEHHBIX MpenapartoB. Poilb XMMUM B pa3BUTUN MEIULIUHBIL.

XUMUS MUIIY: OCHOBHBIE KOMIIOHEHTEI, MHIIEBbIC 100aBKU. P0ojb XMMUK B 00ECIIEUeHNH TUILEBOM
Oe3omacHOCTH.

Kocmernueckne u mnapdromepHbie cpeiacTBa. beitoBas xumus. [IpaBmia  Ge3omacHOro
WCTIOJIB30BaHUsI IIPETIApaTOB OBITOBON XUMUH B IIOBCEIHEBHOM KU3HU.

XuMHS B CTPOUTENBCTBE: BAKHEHIIIE CTPOUTEIHHBIC MaTEPHAITbI (IIEMEHT, OCTOH).

XuMHUsI B CENTLCKOM X03stiicTBe. OpraHnyeckre U MUHEpallbHbIE YI00pEeHNSI.



CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KepaMuka. Martepuaisl Ui
anexTpoHukH. HanorexHomoruu.

PacuérHsble 3anaun.

Pacuérpl: Macchl BemecTBa WM 00BEMA Ta30B 10 M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce HIIH
00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, MacChl (00bEMa, KONMYECTBA BEIIECTBA)
IPOAYKTOB PEAaKLMH, €CIH OZHO U3 BEIIECTB MMEET IpuMecH, Macchl (00bEMa, KOJIMYECTBA BEILLECTBA)
IIPOJIyKTa PEAKLUH, €CIU OJHO M3 BEILECTB JAaHO B BUJIE PACTBOpA C ONPENEIEHHONM MacCOBOU JoyeH
PacTBOPEHHOr0 BEILECTBA, MAaCCOBOW JOJIM M MOJISPHON KOHLIEHTpPAlMU BELIECTBA B PAacTBOPE, IOJIU
BBIXOJIa IIPOAYKTA PEaKLUU OT TEOPETUIECKH BO3ZMOXKHOTO.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBsA3el NpU HM3ydeHHH oOmmield M HeopraHumyeckoil xumuu B 11
KJlacce OCYILECTBISICTCA 4epe3 MCIOJIb30BaHHE KaK OOLIMX eCTECTBCHHO-HAY4YHBIX IMOHITUH, Tak U
MOHSTHH, IPUHATHIX B OTJAEIBHBIX MPEAMETaX €CTECTBEHHO-HAyYHOTO IIUKJIA.

OOmye ecTecTBEHHO-HAY4YHbIC TOHSATHA: SIBICHHE, HAY4HBIH (pakT, rumoresa, Teopus, 3aKOH,
aHalu3, CHUHTE3, Kilaccupukauus, NepUOAMYHOCTb, HAOIIOJCHHE, M3MEPEHHUE, HKCIEPHUMEHT, MOJEIIb,
MOJEIUPOBAHUE.

Owusnka: Matepus, MUKPOMHP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOIIBI,
PanuoaKTUBHOCTb, MOJIEKYJIa, SHEPI€TUUECKUI YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHUE
BEILIECTBA, UACAIbHBIN ra3, (U3N4ecKre BeIMYUHbI, EANHUIBI H3MEPEHUs, CKOPOCTh, SHEPTHS, Macca.

Buonorus: xierka, opraHu3m, dKocucTema, onocdepa, MeTaboNIM3M, MaKpO- ¥ MHUKPOIJIEMEHTEI,
OCIKH, KUPBI, YTIIEBObI, HYKICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPruH B IKOCUCTEMAX.

['eorpadusi: MEUHEpANbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOMAEMBbIE, TOTLUTUBO, PECYPCHI.

TexHonorus: XUMHNYECCKast IIPOMBIIIJIICHHOCTD, METAJlIIyprus, CTPOUTCIILHBIC Martcpualbl,
CEJIbCKOXO3SICTBEHHOE MIPOU3BOJCTBO, MULIEeBas [IPOMBIIIJICHHOCTb, (dapmaneBTrIeCKas
MPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHYECKHX IIPENapaTtoB, MPOM3BOIACTBO KOHCTPYKLIMOHHBIX
MaTcpualioB, SJICKTPOHHASA MPOMBIINIICHHOCTH, HAHOTCXHOJIOTHH.



IUDIAHUPYEMBIE  PE3YJIbTATBI OCBOEHUA  IIPOTPAMMBI [I0 XHMMHU  HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHI A

JIMYHOCTHBIE PE3YJIBTATBI

B cootBeTCTBHHU € CHCTEMHO-ACATEIBHOCTHBIM MOJXOI0M B CTPYKTYpPE JIMUHOCTHBIX PE3yJIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIOIINE
COCTaBJISIFOIINE: OCO3HAHME OOYYaIOLIMMHUCS POCCUHCKOW TI'PaKIAHCKOM HMICHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOONpPENEJICHUIO; HAIW4YMe MOTHBALMU K OOYYEHHIO;
TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCSl PYKOBOJACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIAMHU U
HOPMaMH TIOBE/ICHHSI; HAIMYKE PAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPBI; CHOCOOHOCTD CTABUTH LIEIH U
CTPOWTH >KU3HCHHBIE TUIAHBI.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHHSI MpeaMmeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESTEIBHOCTH  OOYYalOIIMXCS B Ipolecce peann3aluu
00pa30BaTeIbHON NESITENbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIFHOM W MPAKTUYECKOW  JIESITENBHOCTH  OOYYaloIIUXCs B Ipolecce peatn3aluu
00pa30oBaTeIbHON NESITENbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

0CO3HaHMUS 00YUYAIOMIMMHUCA CBOMX KOHCTHTYIIMOHHBIX TPaB U O0OS3aHHOCTEH, YBOXKEHHSI K 3aKOHY
Y TIPaBOIIOPSIIIKY;

NPEICTABICHUS O COLIMANBHBIX HOPMax M MPaBUIIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESATENBHOCTH TPH CO3MaHUHM YUEOHBIX TPOEKTOB,
peleHnr Y4eOHbBIX U M03HABaTEeNbHBIX 3a71ay, BBIMOIHEHNH XUMHYECKIX SKCIICPUMEHTOB;

CHOCOOHOCTH HMOHUMATh M INPUHUMATh MOTHBBI, HAMEPEHUs, JOTUKY U apryMEHTHl APYTHX IIpH
aHaJN3€ Pa3IUYHbIX BUIOB y4eOHOU AEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

[EHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEHIO OTEYECTBEHHOW XHUMUH;

YBaKEHHU K MPOIECCY TBOPYECTBA B 00JACTH TEOPUH M NPAKTUYECKOTO NPHIIOKECHUS XMMUH,
OCO3HAHMSI TOTO, 4YTO JaHHBIE HAYKH €CTh pe3ylbTaT JJIUTENbHBIX HaONIOJeHHH, KPOMOTIMBBIX
IKCIEPUMEHTATBHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/a YYEHBIX H MPAKTHUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH M IOCIEIYyIOLUIEeM aHaIu3e MH(popManuu o
NEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHON OTeUECTBEHHON XUMUHY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CHOCOOHOCTH OILIGHUBATh CUTYallUH, CBS3aHHBIE C XMMHUYECKUMH SBICHUSIMH, W INPHUHUMATbH
OCO3HAHHBIC PEUICHUS, OPUEHTHPYSCH Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI H [IEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE TIOBE/ICHUE U MOCTYIKK CBOMX TOBAPHILEH C MO3UIINI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM H € YUETOM OCO3HAHUSI [TOCIICACTBUI IOCTYIIKOB;

4) popmMupoBaHUs KyJbTYPHI 310POBbSI:

NMOHUMaHUsl IIGHHOCTeW 3J0poBOro W Oe3omacHOro o0pa3za JKW3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 310POBbIO;

coOuoieHnsl IpaBuil 0e30MacHOro OOpaleHysl ¢ BEUIECTBAMH B OBITY, IOBCEAHEBHON XHU3HH, B
TPYIOBOH I€ATEIBHOCTH;

MOHUMAaHUSl LICHHOCTH TNPaBHJ MHIMBHIYaJTbHOTO W KOJJIEKTHBHOI'O OE30IMacHOrO IMOBEICHHS B
CUTYyalUsX, YTPOKAIOIINX 37J0POBBIO M KH3HHU JIOJEH;

OCO3HAHWSI TIOCJIEACTBUH W HENPUSTHS BPEAHBIX TPUBBIYEK (YIMOTPEeOICHUS  aIKOTrods,
HapKOTHUKOB, KYPEHHS);

5) TpynoBoOro BocCMTAHMUA:

KOMMYHHKATUBHOH KOMIETEHTHOCTH B YUeOHO-HUCCIIEIOBATEIBCKOM JIESITENEHOCTH, O0IIECTBEHHO
MOJIE3HOM, TBOPUECKOW M IPYTUX BUJIAX JCATEILHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacCTHE B PEILICHUM MPAKTHYECKHX 3a/1a4 COUUATbHON HalpaBICHHOCTH
(B pamMKax CBOEro Kjacca, IIKOJIbl);

MHTEpeca K NMPAKTUYECKOMY M3YYCHHIO NMPOQECCHi Pa3In4HOrO poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HaHUH 110 XUMUM;



YBaXEHUS K TPYLY, JTIOIM TPYyJa U pe3yibTaTaM TPYyAOBOU ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYaJIbHONW TpaeKTOpHH OO0pazoBaHUs, Oymymien
npodeccu ¥ pealn3anid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) PKOIOrMYecKOro BOCIUTAHHUS:

HKOJIOTHYECKH IeJIECO00Pa3HOT0 OTHOMIEHUS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHUS TIO0ATPHOTO XapakTepa OKOJIOTHYECKHX MPOOJeM, BIHAHUS HIKOHOMHYECKHX
MPOIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMAIBHOM Cpelibl;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONb30BaHUA JOCTHIKCHUH XHMHUHU JUIS DELICHUs BOMPOCOB
paIoOHaIBHOTO MPUPOIOTIOIH30BAHHNS;

AKTHUBHOTO HENPUSTHS ACUCTBUM, NPUHOCAIIMX BpPEH OKPY’KAIOLICH MPUPOJHOU cpene, YMEHHs
MPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUH H
MPeIOTBpAIATh UX;

HaJU4HsI Pa3BUTOrO SKOJIOTUYECKOTO MBILIIEHUS, SKOJIOTMYECKON KYIbTYpPbI, ONbITA ACSITEIbHOCTH
SKOJOTMYECKOM  HANpaBICHHOCTH, YMEHHSA  pPYKOBOACTBOBAaTbCS MMM B  IIO3HABaTEIbHOM,
KOMMYHHKaTHBHOﬁ u COHH&HLHOﬁ IMPAKTHKCE, CHOCOOHOCTH H YMCHUA AKTUBHO IPOTUBOCTOATH
uaeonornu xeMohoouu;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW
MIPAKTHKY;

MMOHUMaHUS CIIEU(UKA XUMIH KaK HAYKH, OCO3HaHUS € POl B (OPMHUPOBAHUN PAIIIOHATEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM LENOCTHOTO MPEACTABICHUSI 00 OKpYKAroIeM MHUpE KaKk O EIJUHCTBE
NPUPOABI M YEJIOBEKa, B MO3HAHWW NPUPOAHBIX 3aKOHOMEPHOCTEH W PEHICHUH MPOOJieM COXpaHEHUs
MPUPOIHOTO PABHOBECHUS,

yOeXXKAEHHOCTH B 0CO0OH 3HAYMMOCTH XHWMHHU Ui COBPEMEHHOW IMBHIM3alMH: B 8
T'YMaHHUCTHYECKOM HAINPaBIEHHOCTH M BaKHOW POJIM B CO3JJaHUM HOBOW 0a3bl MaTepUalbHOM KyJIbTYpPHI, B
peleHnu TI00aNnbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIl, 3HEPreTHUECKOi,
MUIIEBON M HKOJIOTHYECKOH 0E301MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00ECIIEYCHUH YCIOBUM YCIEITHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHOMW KM3HU KKAOTO UiieHa 00IIeCTBa;

eCTeCTBeHHO'Hay‘IHOI\/'I rpaMOTHOCTHU: ITIOHMMAaHUA CYHIHOCTU METOJ0B IO3HAHUA, UCIIOJIb3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIOCOOHOCTH HWCIOJB30BaTh MOJIYyYaeMble 3HAHUS IS aHAIW3a W OOBSICHEHUS
SBIICHUI OKPYXAIOIIeT0 MHUpPa W TPOHCXOJSMIIMX B HEM W3MEHEHHH, YMEHHUsS JelaTh OOOCHOBaHHBIC
3aKJIFOUCHHA Ha OCHOBC Hay4YHBIX q)aKTOB U UMCIOIIMXCA AJaHHBIX C HCJIbIO IMOIYYCHUA NOCTOBCPHBLIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO WCIIOJIB30BaTh XWMHUYECKHE 3HAHUS JUIS PEIIeHHs MpodiieM B
PCAIBHBIX )KU3HCHHBIX CUTYallUAX,

WHTepeca K MO3HAHUIO, HCCIIeI0BATENbCKOM JIeATENIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHHIO, K aKTHBHOMY
IMOJIY4YCHHUIO HOBBIX 3HAHUM 110 XUMHUH B COOTBETCTBUHM C >KU3HEHHBIMH HOTpCGHOCTS[MI/I;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax npodecCHoHATLHOH JIeSITeIbHOCTH.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBI MO XMMHUU Ha YPOBHE CpPEIHET0 OOIIero
00pa3oBaHMs BKITFOYAIOT:

3HAYNUMBbIC I q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}0mnxc;1 MEXKINCHUIITIMHAPHBIC
(MexXnpeMeTHbIE) OOLICHAYYHbIE TOHSITHS, OTPAXKAIONIME IIEIOCTHOCTh HAYYHOH KapTUHBI MHUpa |
CHeIM(pUKY METOJIOB MTO3HAHWSI, UCTIOIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIA (DaKT, MPHUHIWI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHne, HaOJr0IeHIe, I3MEPEHNE, DKCIIEPUMEHT U JIpYTHE);

VHUBEpCAIbHBIC YyUeOHbIE JeHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITUBHEIC),
obOecnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TPAMOTHOCTH M COLMAIBHONH KOMITETCHIIUU
0o0yJaronmxcs;



CIIOCOOHOCTH oOyJaronxcs WCIIOJIE30BaTh OCBOCHHBIE MEXIUCITUTUINHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W YHHBEPCAIbHbIE y4eOHBIC NEHCTBHSI B MO3HABATEIHHOW W COIHMAIBHOMN
MIpaKTHUKeE.

MeranpeaMeTHbIE  PE3YyJbTaThl  OTPAKAIOT  OBIAJACHHE  YHUBEPCAIbHBIMH  YYCOHBIMHU
MO3HABATENFHBIMIA, KOMMYHUKATHBHBIMU M PETYIATUBHBIMA JCHCTBHAMHU.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE 1eiiCTBHSA

1) 6azoBbIe JOrHYecKUe AelCTBHS:

CaMOCTOSITENHHO (hOPMYITUPOBAThH U aKTYaIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATEIBHOCTH C TIOCTABICHHBIMH IEJISIMHU;

WCTIONB30BaTh MPU OCBOCHUH 3HAHWN MPUEMBI JIOTHIECKOTO MBIIUICHHUS: BBIIEIATh XapaKTEpPHbBIE
MPU3HAKYU MOHATHH M yCTaHABJIMBATH WX B3aUMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOUIUE MOHITHS IS
00BSCHEHHS OT/ICIBHBIX (DAKTOB U SBJICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAIIMHN BEIIECTB 1 XUMHUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSI3W MEXKY U3y4aeMBbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYCCKHUE PaACCYKACHHUA (I/IHIlyKTI/IBHI)Ie, ACAYKTHUBHBIC, I10 aHaJIOI‘I/II/I), BBISIBIIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMyITUPOBATH BBIBOIABI U
3aKJTFOYEHUS;

IMPUMCHATH B IPOLECCE MO3HAHUA HCIIOJIb3YEMbBIC B XUMHUU CUMBOJIMYCCKUC (3H3KOBLI€) MOICIIH,
MpPeoOpa3oBbIBATE MOJICIILHBIC MPEACTABICHHUS — XMMUYCCKUH 3HAK (CHMMBOJI) 3JEMEHTa, XUMHUECKas
¢dopMyna, ypaBHEHHE XUMHUECKOHN peakluu — MpU PEIICHIH YIeOHBIX TO3HABATEIBHBIX U MPAKTHIECKAX
3aa4, NPUMCHATHL HA3BAHHBIC MOJACJIbHBIC NPCACTABICHUA JIA BBIABICHHA XapaKTCPHBLIX IMPU3HAKOB
HN3y4acMbIX BCHICCTB U XUMHNUYCCKUX peaKum‘/'l.

2) 6azoBble HCCIEI0BATEILCKUE JeiiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BEMIECTB U XUMHUYECKUX PEAKIIHIL;

(bopMyIMpoBaTh LENU U 33Ja4d HCCIICAOBAHMS, HCIIONb30BATh MTOCTABJICHHBIE M CAMOCTOSTEILHO
chopMyIMpOBaHHbIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA IIO3HAHWS M OCHOBBI Ui (hOPMHpPOBAHUS
TUTIOTE3HI 110 MPOBEPKE MPABUIHHOCTH BHICKA3BIBAEMBIX CYKICHHIA,

BJIaACTh HaBbIKaMH CaMOCTOATECIIBHOI'O IIJIaHUPOBaHUA u MIPpOBECACHUSA YUCHHUYECCKUX
SKCIIEPHMEHTOB, COBEpIICHCTBOBaTh yMEHHs HaOJI0AaTh 3a XOJOM TMPOIEcca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 0OOOIIEHHSI U BEIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEIOBAHNUS, COCTABIATh 000OCHOBAHHBIN OTYET O MPOJIENIaHHON padoTe;

MpUOOpeTaTh OMBIT YUYEHHYECKON HCCIEeOBATEICKOM M MPOEKTHOM NEeSTENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHHs IPaKTHYIECKHUX 3aiad,
MIPUMEHEHUIO Pa3IIMYHBIX METOJOB MTO3HAHMSL.

3) pabdota c undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WH(opManmu (HaydyHO-TIOMYJSpHAs JIHTEpaTypa
XUMHYECKOTO COJIepXKaHMs, CIIPaBOYHBIE TTOCOOUs, pecypchl MHTepHeTa), aHaTM3upOBaTh HH(OPMAIIHIO
pa3In4YHbIX BHIOB H (1)OpM npeaAcCTaBjICHUA, KPUTHYECKHU OILCHUBATH eé JOCTOBEPHOCTE H
HEIMIPOTUBOPECUNBOCTD,

(hopMyITUpPOBaATh 3aPOCH U MPUMEHSThH Pa3INYHbIe METOBI IPU TMOUCKE B 0TOOpE MH(OPMAIINY,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YISOHBIX 3a/1a4 ONPEIeIIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HWCHOJB30BAaHUA HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~TEXHOJIOTMHA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpelncTaBieHUs WHGOPMAIUN (CXEMBI,
rpaduKy, TruarpamMmebl, TaOJIUIB, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEJICTBA MpH paboTe ¢ XMUMUYECKOW WHOpMAIUCH:
MPUMEHATh MEXIpPeIMETHbIE ((pU3NYeCKHe W MaTeMaTH4YeCKWe) 3HAKW K CHUMBOJBL, (POPMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMUCCKUEC CPECACTBA HATTIAAHOCTH.

KOMMyHI/lKaTI/lBHbIe YHUBEpCAJIbHbIC yqeﬁm.le JieficTBUSA:



3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMBI B XO/I€ AUAjIOra W/ Ui JUCKYCCHH,
BBICKA3bIBaTh UJeH, (POPMYIUPOBATH CBOU MPEUIOKECHUS OTHOCUTEIBHO BBITOIHEHUS MPEII0KESHHON
3aJ1a4H;

BBICTYNaTh C TPE3CHTAlMel pPe3yJbTaTOB IMMO3HABATENFHOW JEATENBHOCTH, ITOJyIEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBIIOJIHEHUH XHMHUYECKOTO JKCIECPUMEHTA,
MPAKTHYECKON pabOTHI IO UCCIIETOBAHUIO CBOWCTB U3yYaeMBIX BEIIECTB, PEAIH3ANH YIeOHOTO MTPOEKTa,
1 (OpMyITHUPOBATH BBIBOJBI IO PE3yNIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUHN MYTEM COTIIACOBAHMS TIO3UIINI
B XO7Ic 00CYXIeHUS 1 0OMEHA MHCHUSIMU.

PeryasiTuBHBIC yHMBepcaJbHbIe yueOHbIe AeliCTBHA:

CaMOCTOSTEIBHO MJIaHUPOBATH H OCYLIECTBIISATH CBOKO MIO3HABATEIBHYIO NEATEIBHOCTD, ONPEAEIAL
e menM W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh MNpEAJiaracMblil
ITOPUTM JCUCTBHH TPU BBHIMOJHEHWW YYEOHBIX M HCCIEAOBATENBbCKUX 3a/ad, BBIOMpaTh Hambolee
3¢ GeKTUBHBINA cIIOCO0 MX pPEIIeHUs] ¢ y4ETOM MOIyYeHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKHX
peaKnusx;

OCYIIECTBIISATH CAMOKOHTPOJb JIEATENIEHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIBTATBI

[MpeameTHBIE pe3yabTaThl OCBOSHHS MIPOrPaMMBI IO XUMHH Ha YryOJIEHHOM ypOBHE Ha YpOBHE
cpeaHero odmiero o0pa3oBaHus BKIOYAIOT CHICHU(PUUECKUE U YIeOHOTo NpeaMeTa « XUMUs Hay4dHbIC
3HaHUs, YMEHHUS U CIIOCOOBI IeHCTBUI IO OCBOCHHIO, HHTEPIPETALUN U NPEOOPa30BAHUIO 3HAHUM, BUIbI
JESITEIbHOCTH T10 ITOJIyYSHHIO HOBOTO 3HAHUS ¥ IPUMEHEHHIO 3HAHUH B Pa3JIMUHBIX YI€OHBIX CUTYaIUIX,
a TaKkKe B pealbHBIX JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ XuMueill. B mporpamme mo xumuun
MIpeIMETHBIE PE3YJIbTATHI MIPEACTABIECHBI [0 TOJaM U3YUYEeHHS.

10 KJIACC

[MpeameTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHnveckas XUMUsD OTPaKaroT:

C(OPMHUPOBAHHOCTH TIPEJCTABICHUH: O MECT€ W 3HAYCHWH OPraHWYeCKOH XUMHUU B CHCTEME
€CTECTBEHHBIX HayK M €€ PO B OOECHECYCHUH YCTOWYHMBOTO PA3BHUTHS YEJOBEUSCTBA B PEIICHUU
npo0JIeM SKOJIOTHUECKON, SHEPTETUIECKOM U MUILIEBOW O€30MaCHOCTH, B Pa3BUTHH MEJIUIIUHEI, CO3aHUU
HOBBIX  MaTepualioB, HOBBIX  HCTOYHHKOB  DHEPrWM, B  OOCCIHEYCHWH  PALMOHAIBHOIO
HPUPOJIONIONB30BaHNsI, B (OPMHUPOBAHMM MHPOBO33pPEHHS W OOLIeH KyJIbTYphl YeJOBeKa, a TakkKe
9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOH cperie;

BJIaJICHHE CHCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIONIUE MOHATUS —
XUMHYECKHH 3JIEMEHT, aToM, SIpO W 3JIEKTpOHHas o0oiouyka atoma, S-, P-, 0-aTOMHbIe OpOHTANIH,
OCHOBHOE W BO30Y)XIEHHOE COCTOSHHS aToMa, FMOPHAM3AlMs aTOMHBIX OpOWTalied, MOH, MOJIEKYIIa,
BAJIGHTHOCTb, DIIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKHCJICHHWS, XUMHYECKas CBs3b, MOJb, MOJSpHAs
Macca, MOJAPHBIM OOBEM, YIIIEPOAHBIA CKeNleT, (pyHKIMOHAJbHAs TpyIIa, paguKkall, CTPYKTYpHBIE
¢dopmynbl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), U30MEpHUsl CTPYKTYpPHas M HPOCTPAHCTBEHHAs
(reoMeTpuyeckas, ONTUYECKas), U30MEPHI, TOMOJIOTHYECKHI PSIJl, TOMOJIOTH, YTIIEBOJAOPO/IbI, KACIOPO/I-
U a30TCO/EpKAIlMe OpPraHUYecKHe COCAMHEHHs, MOHOMEp, IOJUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS; TEOPUH, 3aKOHBI (eproandeckuii 3akoH . M. Menneneesa, Teopus
CTpoeHusi opraHudyeckmx BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIECTB, 3aKOH
COXpaHEHHUsl W MPEBPAICHUs] DHEPTUU MPH XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI
S3BIK XMMHUH, MUPOBO33PEHYECKHIE 3HAHHS, JIEXKALIIe B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMAYECKHUX SIBJIICHUI; MPEJCTABICHUSI O MEXaHW3MaX XMUMUYECKHUX PEaKIid, TePMOIHMHAMHYECKHX H
KUHETHYECKUX 3aKOHOMEPHOCTSX WX TPOTEKAHWS, O B3aUMHOM BJIHMSHUM aTOMOB M TPYII aTOMOB B
MOJIeKyJ1ax (MHAYKTHBHBIH W Me30MepHbId 3¢ ¢ekTsl, opueHTanTsl | u |l poma); dakTonornyeckue
CBE/ICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH W 0€30MacHOM HMCHOJIb30BAHMH BaKHEHIINX OPraHMYECKUX
BEIIECTB B OBITY M NMPAKTUYECKOH JEATEIPHOCTH 4YeJOBeKa, OOIIMX HAayYHBIX NMPHUHINIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IIPUMEPE MTPOU3BOJICTBA METAHOIMA, TePePadOTKH HEDTH);



c(OpMHUPOBAaHHOCTh YMEHUI: BBIABIATH XapaKTepHbIC IPU3HAKU IOHATHUH, YCTaHABIMBaThb HUX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE IOHSTHS IIPU ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB
OpPraHMYECKUX COETUHEHMI;

c(OpMHPOBAHHOCTH YMEHHIA:

UCIIOJIB30BaTh XUMHYECKYI0 CHMBOJIUKY JJs1 COCTABJICHUS MOJEKYIAPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPTaHUIECKHUX BEIECTB;

COCTaBIISITh YPaBHEHHS XMMHUYECKHX PpEakIMid W PacKpblBaTb WX CYHIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX PEAKLUl IOCPEACTBOM COCTABJICHHUS 3JICKTPOHHOrO OanaHca 3TUX pEaKluy,
peaxknuii HFOHHOro 0OMEHa IMyTEM COCTaBIICHHSI X HOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHEHHUIA;

M3rOTaBIUBATh MOJENN MOJIEKYJ OPTaHMYECKHX BEIIECTB AJS WIUTIOCTPALMH MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAaHHOCTh YMEHHUI: YCTaHaBIMBaTh MNPHHAIJICKHOCT HM3YUYEHHBIX OPraHMYECKHX
BEIIECTB IO MX COCTaBY M CTPOSHHIO K OIpPENeN€HHOMY KIAcCy/TpyIIe COCAMHEHHH, NaBaThb UM
Ha3BaHuA 1o cucrtemarndeckoil HomeHknarype (IUPAC) u mpuBoguTh TpuBMalbHBIE Ha3BaHUS IS
OTHENbHBIX NPEACTaBUTENECH OpPraHMYeCKUX BELIECTB (ITHWJICH, AaleTWICH, TOIyold, IJHMLIEPHH,
STUJICHIJIUKOIb, (eHon, ¢GopManblIerua, aueTajblerui, aleToH, MYypaBbHHAs KHCJIOTa, YKCYCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAIbMUTHHOBAs KUCIOTHI, [VIMIMH, AJAaHUH, MalbTo3a, (pPyKTO3a,
AQHWINH, AUBUHWI, U30TPEH, XJIOPOIPEH, CTUPOII U IPYTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPEAEIATh BUJ XUMHUYECKON CBSA3U B OPraHUYECKUX COCIMHEHUSX
(xoBaJIeHTHas U HOHHASI CBsI3b, G- U T-CBSI3b, BOJIOPOIHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHSATH TIOJI0KEHHUSI TEOPUHN CTPOSHHS OPraHUYEeCKUX BEHIeCTB A.
M. bytnepoBa it 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS,

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (PpU3MYECKHE U XUMHUYECKHE
CBOICTBA THUNMYHBIX MpEACTaBUTENICH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, AJKCHOB, aJIKaIHEHOB, aJKHHOB, QpOMAaTHUYECKUX YIIIEBOAOPOIOB, CIIUPTOB, abIETUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, NMPOCTBIX M CJIOXHBIX 3(HUPOB, KUPOB, HUTPOCOEAWHECHUH U aMHUHOB,
aMUHOKHCIIOT, OEJKOB, YIJIeBOJOB (MOHO-, AM- M TOJHCAXapUIO0B), WIIIOCTPUPOBATH T€HETHUECKYIO
CBA3b MEXJIYy HUMH YpPaBHEHMSMH COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUH C HCIONb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(OpMHUPOBAHHOCTh YMEHHUSI TOJATBEPXKJATh HA KOHKPETHBIX NMPHMEPax XapakTep 3aBHCUMOCTH
PEaKIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSIMHEHUH OT KPaTHOCTH W TUIIA KOBAaJEHTHOH CBs3M (G- U
T-CBSI31), B3AUMHOT'O BJIMSTHUS ATOMOB U TPYIIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOJAHBIA Ta3, Yroib), CHOCOObl €ro mepepaboTKHM W MPaKTUYEeCKOe TNPUMEHEHHE TPOJYKTOB
nepepaboTKy;

c(hOpMHUPOBAHHOCTH BIIAJCHUSI CUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAaX MO3HAHUS —
HAOMIOEHNH, W3MEPEHHH, MOJENMPOBAHUHU, OSKCIIEPUMEHTE (peaJlbHOM U MBICIEHHOM) W yMEHHUS
NPUMEHSTH 3TH 3HAHUS,

c(hOpMHPOBAHHOCTb YMEHHS NPUMEHSATh OCHOBHBIE OIEPALMH MBICIUTEIBHON AEATENbHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHWe, CHCTEeMAaTH3aIMIO, BBISBICHUE NPUYWHHO-CIIEJICTBEHHBIX
CBSI3€M — JJIsl UBYUYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTh YMEHHH: BBISBISITH B3aUMOCBS3b XMUMUYECKHX 3HAHUH C MOHATHSIMU U
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi Oojiee OCO3HAHHOTO NOHUMAaHUS
CYIITHOCTH MaTe€pHabHOTO EIHMHCTBA MUPA, MCIIONIH30BATh CUCTEMHBIE 3HAHUS TI0 OPTaHWYECKOW XHMHUHU
IUTsL OOBSCHEHMS ¥ TPOTHO3UPOBAHUS SABJICHUH, UMEIOIIMX €CTECTBEHHO-HAYUHYIO IIPUPOAY;

c(OpMHUPOBAHHOCTh YMEHHI: MPOBOAUTH PAcUYETHl MO XUMHYECKHM (OpPMYyJiaM U YpaBHEHHSIM
XUMAYECKUX PEeaKIid C HCIOJNb30BaHHEM (U3NYECKUX BEIMYMH (Macca, 00bEM Ta30B, KOJIHMYECTBO
BEIIECTBA), XapPaKTEPHU3YIONIMX BEHIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACU€Thl IO HAXOXKJIECHHUIO
XUMHYECKOH (hOPMYJIbI BEILIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKUX 3JIEMEHTOB, IPOIYKTAM
CrOpaHHs, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHWH: TPOTHO3UPOBATh, AHAIM3UPOBATH W OIEHUBATh C TIO3MIUN
9KOJIOTHYECKON O€30MacHOCTH TMOCIENCTBHA OBITOBOM W IMPOU3BOJCTBEHHOW NESTEIBLHOCTH YEIIOBEKA,
CBSI3aHHOH C TepepabOTKOM BEIECTB, MCIOJIb30BaTh MOIYYEHHBIE 3HAHMS Ul MPHHATHS TPAMOTHBIX
pereHuit mpobiieM B CUTYalHsIX, CBI3aHHBIX C XUMHUCH;



c(hOpMHUPOBAaHHOCTh YMEHHH: CaMOCTOSITENFHO IUIAHUPOBATh W TNPOBOAWTH XUMHYECKUN
SKCMIEPUMEHT (IIOJIyYeHHE W W3YYEeHHE CBOWCTB OPTaHWYECKHX BEIIECTB, KA4YeCTBEHHBIE pEaKIIUU
YIJIEBOIOPOJIOB PAa3IMYHBIX KJIACCOB M KHCIOPOACOICPKAIIMX OPTaHMYECKHX BEIECTB, pPELICHUE
9KCHEPUMEHTANBHBIX 3a/ad MO0 paclo3HABaHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHUEM IPAaBHII
Oe3omacHOr0 OOpalieHus C BelecTBaMU M JabopaTopHBIM 00opymoBaHHeM, (HOPMYyIHPOBATH IIENb
WCCIICIOBAHUS, TPEACTaBIATh B PA3NUYHON (opMme pe3ylnbTaThl IKCIEPUMEHTa, aHaJIN3UPOBATh U
OLIGHUBATH MX JIOCTOBEPHOCTB;

c(hopMHUPOBaHHOCTh YMEHUH:

coOJromaTp TMpaBWJIa JKOJOTHYECKH IIeNIecO00pa3HOr0 TOBENeHHWs B OBITY H  TPYIOBOU
JESITeIbHOCTH B LIEJSIX COXPAHEHHsSI CBOETO 37I0POBBsI, OKPY’KaIOIIEH MPUPOJHOMN Cpellbl U TOCTHXKEHHS €
YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHYECKOTO JEWCTBHS Ha JKUBBIE OPTaHW3MBI OMPEISIEHHBIX
OpraHUYeCcKUX BEIIECTB, TOHMMAas cMblich nmokasatens [11K;

aHATM3UPOBATH LIENecO00Pa3HOCTh MPUMEHEHHS OPTaHUYEeCKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOYKH 3pEHUSI COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAaHHOCTh ~ yYMEHHWH:  OCYINECTBIATH  IICJICHATIPABICHHBI  TMMOWUCK  XUMHYECKOH
WHQOPMaIUK B Pa3IMYHBIX UCTOYHMKAX (Hay4Has W y4eOHO-HaydHas JUTepaTypa, CpeAcTBa MacCOBOH
uHpopMmaruy, VHTEpHET W [pyrue), KPUTHUYECKH aHAIM3HPOBATH XUMHUYECKYI0 HWH(MOpPMAITHUIO,
nepepabaTeIBaTh €€ M UCIOIH30BATh B COOTBETCTBHUH C TIOCTABICHHON yaeOHO! 3aaadeil.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuIecKasi XUMHUSD) OTPayKaroT:

c(hOpMHUPOBAaHHOCTH TPEJCTABICHUN: O MaTepHAIFHOM EIUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
MM03HABAaE€MOCTH SIBJICHUI IIpUpoOJbl, 0 MECTC U 3HAYCHUHN XUMUHU B CUCTEME €CCTCCTBCHHBIX HAYK U eé poiin
B 00ECIEYCHUH YCTOMYMBOTO PAa3BUTHs, B PEHICHUH MPOOJIEM SKOJOTHUECKOW, JSHEPreTUUECKOW u
MUIIEBON OE€30MaCHOCTH, B Pa3BUTHH MEIWIMHBI, CO3MAHWM HOBBIX MAaTEpPHajOB, HOBBIX HCTOYHUKOB
SHEpPIruH, B 0OECIIEUeHNH PAIlMOHAIBHOTO MPUPOAOIONB30BaHMs, B (POPMUPOBAHIH MHUPOBO33PEHUS U
o0riel KyJIbTyphl YeIOBeKa, a TAKKe IKOJOTHUECKH 0OOCHOBAHHOTO OTHOMICHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJIHON Ccpefie;

BJIQJICHUE CUCTEMON XWMWYECKHX 3HAHWH, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOINNE TOHATHS —
XMUMHUYECKHI 3JIEMEHT, aTOM, PO aToMa, M30TOIIbI, JIEKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aToMHbIE
OpOHUTaIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHHMS aTOMa, TMOpWIM3AllMsi aTOMHBIX OpOWTAJCH, WOH,
MOJIEKYJIa, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATENEHOCTh, CTENEeHb OKHCICHHs, XHMHYEeCKas CBs3b
(KoBasIeHTHasI, NOHHAS, METAJUTMYECKAs!, BOJOPOJIHAS ), KPUCTAJUTMYECKAs PEHIETKA, XUMUYEeCKas peakius,
pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOIMUTHI, DIEKTPOIUTHYECKAs ITUCCOIMAIUS, CTENeHb JHCCOIUAIINY,
BOJIOPOAHBIN TOKa3aTellb, OKHCIUTENh, BOCCTAHOBHUTEIb, TEIUIOBOH A((EKT XUMHUYECKOH peakIuy,
CKOPOCTh ~XMMHYECKOH peakluu, XUMHYEeCKOe paBHOBECHWE;, TEOPUHM H  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON Jucconuanuu, nepuoanieckuii 3akon .M. MeHneneeBa, 3aK0OH COXpaHEHUSI MaCChl
BCIIECTB, 3aKOH COXpPAaHCHHA W MPEBpalICHUA DQHEPTHUU IMPU XUMHNUYCCKUX PCAKIUAX, 3aKOH ITOCTOAHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIONIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJHYECKUN S3BIK XHMUH,
MHPOBO33PCHUCCKHUE 3HAHUSA, JICKAIINE B OCHOBE ITOHUMAaHHA IMTPUYIMHHOCTU U CUCTEMHOCTH XUMHUYCCKUX
HBHCHHﬁ; COBPEMCHHBIC TIPCACTABIICHUA O CTPOCHUH BCUICCTBA HAa aTOMHOM, MOHHO-MOJICKYJIAPHOM M
Ha/JMOJIEKYJISIPHOM YPOBHSIX; PEACTABICHHUS O MEXaHU3MaX XUMHUECKUX PEaKIUid, TEPMOANHAMUYECKUX
M KHHETHMYECKHX 3aKOHOMEPHOCTSX HX IPOTEKaHHs, O XHMHUYECKOM paBHOBECHH, pacTBOpax H
JICTIEPCHBIX cHcTeMax; (haKTOJOrMYecKue CBEJCHUS O CBOMCTBAX, cOCTaBe, MONYyUYeHHH W Oe30ImacHOM
WCIIOJIb30BAaHUN BAXHEWIIMX HEOPraHWYECKUX BEIIECTB B OBITY M TNPAKTHYECKOH JesTEeIbHOCTU
YeNoBeKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOTO IPOU3BOACTBA,;

Cq)OpMHpOBaHHOCTL YMCHHﬁl BBIABJIATE XapPaKTCPHBIC IIPU3HAKH HOH’ITI/If/i, YCTaHaBJIMNBATb HUX
B3aUMMOCBA3b, UCITIOJIB30BATH COOTBCTCTBYIOINHUE ITOHATHA IIPHU OIMMCAHUN HCOPraHNMYCCKUX BCIICCTB U UX
MIpeBpaIleHUN;

c(OpPMHUPOBAHHOCTh YMEHHS WCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBICHUS (POPMYIT
BEIIECTB M YpaBHEHWN XHMHYECKHMX peakiui, cucrematuueckyto HomeHknatypy (IUPAC) wu
TPUBUAIbHBIC HA3BAHUS OTAEIBHBIX BELICCTB;

c(OpMHPOBAHHOCTb YMEHHUS OIPEHeNsITh BaJCHTHOCTb M CTENEHb OKHUCICHUS XHMHYECKUX
JJIEMEHTOB B COCNWHEHHSX, BHJ XHMHOYECKOW CBSI3M (KOBAJEHTHAs, WOHHAS, METaJLUTUYECKas,
BOJIOPOHAS), TUI KPUCTAUTNIECKON PEMIETKH KOHKPETHOTO BEIIIECTBA;



c(hOpMHUPOBAHHOCTh yYMEHHsI OOBSCHATH 3aBUCUMOCTb CBOWMCTB BELIECTB OT BHJA XMMUYECKOM
CBI3M M THUIA KPUCTAUIMYECKOW pEHETKH, OOMEHHBI M JOHOPHO-AKLEHNTOPHBIH MEXaHU3MBbI
o0pa3oBaHHs KOBaJICHTHOU CBSI3H;

c(OpMHPOBAHHOCTh YMEHHI: KiaccH(UIMPOBATh: HEOPTaHUUECKHE BEIIECTBA IO HMX COCTaBy,
XUMHYECKHE PEaKLUH II0 PA3IMYHBIM [IPU3HAKAM (YUCIY U COCTAaBY PEarupyroluX BELIECTB, TEINIOBOMY
3 dexTy peakunu, N3MEHEHUIO CTEIIEHEH OKHCICHUS JIEMEHTOB, OOpaTUMOCTH, yYacTHIO KaTanu3aTropa
U JIpyTHe); CaMOCTOSATENILHO BBIOMPATh OCHOBAHUS M KPUTEPHHU AJIS KIIacCH(DUKALINK N3yYaeMbIX BEIIECTB
Y XUMHUUYECKUX PEaKIIHii;

c(hopMHPOBaHHOCTh YMEHHUSI PACKPBIBATH CMBICH TMepuoamdeckoro 3akoHa J[. M. Menneneesa u
JEMOHCTPHPOBATH €T0 CHCTEMaTH3UPYIOLIYIO, OOBSICHUTENFHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHH: XapakTepH30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XHMHYECKUX AJIEMEHTOB IepBoro—ueTBéproro nepuosoB Ilepuoanueckoit cuctemnl J[.M. Menneneena,
UCTIOJIb3YS TOHATHS «IHEPreTUUECKHE YPOBHH», «IHEPreTHYECKUE MOIAYPOBHU», «S-, P-, d-aTOMHBIC
opbuTanmy», «OCHOBHOE U BO30YKAEHHOE DJHEPreTHMYECKHE COCTOSHHA  aToMay; OOBSCHATDH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XMMHYECKHMX JJIEMEHTOB M HMX COCAVHEHUH IO INepHojaM M
rpynnaM Ilepuoanudeckoii cucremsl [. . MeHnaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBaHHOCTh YMEHH: XapakTepu3oBaTh (OMUCHIBATH) OOMINE XWMHUYECKHE CBOWCTBA
BEHIECTB PAa3lUYHBIX KIACCOB, TOATBEP)KIaTh CYIIECTBOBAHHE TEHETHYECKOHM CBSA3M MEXAY
HEOpPraHWYECKUMHU BEUIECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOUINX XUMUYECKUX PEAKIIUMT;

c(OpMHUPOBAHHOCTHh YMEHUS PACKPHIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU
MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OajlaHca 3THX PeaknMi; peakuuidi MOHHOIO OOMEHa MyTEM
COCTAaBJICHUS MX IIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUW; pEaKkUMd T'UAPOJIA3A; PEaKLUi
KOMITJIEKCOO0pa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA W AMIOMUHHUS);

c(OpPMHUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX PEaKkUHui ¢
Y4ETOM HMX JHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep M3MEHEHMs CKOPOCTH XMMHYECKOW peakIud B
3aBUCHMOCTH OT Pa3UYHBIX (PAKTOPOB, a TaKXKE XapaKTep CMEMICHHsT XMMHUYECKOTO PaBHOBECHS MO
BITUSIHAEM BHEITHUX Bo3zaevcTBuil (mpuuium Jle lllatense);

c(OPMHUPOBAHHOCTh yMEHHS XapaKTepPH30BaTb XMMHUYECKUE PEaKLIMH, JeKallde B OCHOBE
MIPOMBIIIUIEHHOTO TIOMY4YEHHs CEpHOM KHCJIOTBHI, aMMHaka, OOIIMe HaydyHble MPHHLIUIB XUMHYECKHX
MPOM3BO/ICTB; 11EJI€CO00Pa3HOCTh MPUMEHEHHS HEOPTaHMUECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY
C TOYKH 3pEHHS COOTHOIIEHHUSI PUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTh BIAZCHUS CUCTEMOM 3HAaHMH O METOAAX HAYYHOrO IIO3HAHMS SIBICHHUH
NpUPOAbl — HaOJIOJCHUE, HW3MEPEHHE, MOJAEIMPOBaHHE, SKCIEPUMEHT (peallbHbld U MBICICHHBIH),
UCIIONB3YEMBIX B €CTECTBEHHBIX HAayKax, YMEHHS IPUMEHATh 3TH 3HAHHA IIPH 3KCIEPUMEHTAIBHOM
WCCIICIOBAHUU BELIECTB W sl OOBACHEHHMS XMMHYECKUX SBJICHHWH, MMEIOIIMX MECTO B MPHUPOIE,
MIPAKTHUECKOM IeATETFHOCTH YeI0BEKa U B TIOBCEHEBHOM JKHU3HU;

c(OpMHUPOBAHHOCTh yMEHHS BBISBISITH B3aMMOCBSI3b XUMHYECKHX 3HAHUH C TOHATHAMH H
NPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi Oojiee OCO3HAHHOIO IOHHUMAaHUS
MaTepUaTbHOTO eTMHCTBA MUPA;

c(hOpMHPOBAaHHOCTh YMEHHS MPOBOAUTH PACUETHI: C MCIOJIH30BAHUEM TOHATHI «MaccoBasi JOJS
BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLEHTPALIMS; MAcChl BEIIECTBA WIIM 00bEMA raza Mo W3BECTHOMY
KOJINYECTBY BEIECTBA, Macce WJIM OOBEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKLHUH BEIIECTB; TEIIOBOTO
a¢ddexra peakumy; 3HaAYEHHS BOIOPOJHOTO IOKA3aTeNsl PAacTBOPOB KHCIOT M IIENOYel ¢ M3BECTHOU
CTETIEHbIO ANMCCOLMANNHU; Macchl (00bEMa, KOJMMYECTBAa BELIECTBA) MPOAYKTAa PEAKLUUH, €CIH OJHO W3
HCXOAHBIX BEIIECTB AAHO B BUJE pacTBOpa ¢ ONpencIEHHON MacCcOBOM 0JIel pacTBOPEHHOIO BEIIECTBA
WA JaHO B M30BITKE (MMEEeT MPUMECH ); AOJIH BbIX0/1a POAYKTa peaKnH; O0bEMHBIX OTHOIIEHHH Ta30B;

c(OpMHPOBAaHHOCTh YMEHHW: CaMOCTOSITENIFHO IUIAHUPOBATh W TPOBOAWTH XUMHYECKUN
OKCIEPUMEHT (NPOBEICHHE peakuuii HOHHOro OOMeHa, MOATBEP)KACHHE KadeCTBEHHOTO COCTaBa
HEOPraHWYEeCKNX BEIECTB, OIPEJEICHNE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI0 HHAMKATOPOB,
M3yYEeHWE BIHAHUSA DPA3NWYHBIX (AKTOPOB HA CKOPOCTh XHMMHYECKOH pEaklnh, pelIeHne
9KCHEPUMEHTANBHBIX 3afady 1o TemaMm «Metammel» u  «Hemeramnsl»y) ¢ coOmoaeHHEM MpaBHI
Oe3omacHOro OOpalIeHUs] ¢ BEIIECTBAMU M J1a0OpaTOPHBIM 000pyJOBaHUEM, (OPMYTHUPOBATH IIETb
UCCIICIOBAHUS, NPEACTaBIATh B Pa3iIMyHON (opMme pe3ysbTaThl HKCIEPUMEHTa, aHAIM3UPOBAaTh U
OLICHHUBATb UX JOCTOBEPHOCTH;



c(hopMUPOBAaHHOCTh YMEHHI: COOMIONATh TMpaBHUiia IIOJIB30BAHUS XUMHUYCCKOW TIOCYIOH |
nmabopaTtopHeiM 000pymOBaHHEM, OOpaIieHHUs] C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMHU II0
BBITIOJTHCHHUIO JTA00PATOPHBIX XMMUYECKUX OIBITOB, SKOJIOTHUECKHU IETIeCO00pa3HOr0 MOBEJACHUS B OBITY
U TPYIOBOH NEATEIHLHOCTH B LIENSAX COXPAHEHHUS CBOETO 30POBbS, OKPYXKAIOIICH MPUPOTHON Cpenbl u
JIOCTIKEHHUS €€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO ICHCTBHA Ha IKUBBIC
OpTraHU3MBI OTIPEIEIEHHBIX HEOPTaHNIECKHUX BEIIECTB, MIOHMMast cMbIch mokazarens [1J1K;

c(OpMUPOBAaHHOCTh  YMEHUH:  OCYIIECTBIIATh  IICJICHATIPABICHHBI  TMOUCK  XUMHUYECKOH
nH(pOpPMAIMHN B Pa3IMYHBIX UCTOYHHKAX (HaydHas W ydeOHO-HaydHas JUTEpaTypa, CPeiCcTBa MacCOBOU
nHpopMmaruy, VHTEpHET W [pyrue), KPUTHUECKH aHAIM3HPOBATh XHWMHYECKYI0 HH(OpManuio,
nepepabaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBHY C TIOCTABJICHHON yueOHOM 3a1aueii.
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bubmnoteka I{OK:
https://m.edsoo.ru
Bbubmauoreka POIII:
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HWroro no pazneny

OBLIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabnbie  IIpakTuyeckue
MporpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsl
Paspnen 1. Teoperuyeckne 0OCHOBbI XMMHHU
Crpoenue aroma. Ilepuoguueckuii 3aK0H
1.1 u Ilepuonnyeckas cucteMa XUMHUECKHUX 9
anemenToB JI. . Menpeneena
12 Crpoenue BemectBa. MHOrooOpasue 11 1
BEIIECTB
1.3 XUMUYECKHE PeaKIIiH 19 1 3
Hroro no pazzaeny 39
Pasnen 2. Heopranuieckass xumust
2.1 Hewmeramnms 31 1 3
2.2 Mertamist 23 1
Uroro o pazaeny 54
Pa3znen 3. Xumus u xu3Hb
31 Mertoapl Mo3HAHUSA B XUMUHU. XUMUS U 9
' KH3Hb
Hroro no pasaeny 9
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoaunuyecTBO yacon Jara Jlomaiux DJIeKTPOHHBIE
3y4ye ee OBbIE
Nen/m = Tema ypoka fyHeH i ppoEb!
Bceero KP P 3aJaHue odpa3oBaTebHbIE
pecypcsl
. §1,crp. 8 bubnuoreka L{OK:
[IpenMet u 3HaYCHUE OPraHUYCCKON XUMHH,
1 ICTABICHIE O MHOr0OG0A3HH ODIAHCCK 1 3amava 7 https://m.edso0.ru
I TaBJICHUE O MHOT' WU OPraHUYECKUX
C(I))eﬂ . 8 N p p Bbubnuorexa POIII:
MHCHAH
A https://resh.edu.ru
§ 3,cTp. 22 | bubmuoreka [{OK:
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa )
2 (OCHOBHOE ¥ BO30YXIEHHOE COCTOSHMS) 1 ynp. 2,47 hittps:/m.edsoo.ru
B Y ' § 4, ctp.27 = bubmuoreka POIII:
aJICHTHBIC BO3MOXHOCTH aToMa yTJIepoia
YHIEPOX ymp. 2,6.7,8  https://resh.edu.ru
Koncnekr butmmoreka 1{OK:
XuMUYecKasl CBSI3b B OPraHHUUECKUX N
JEKIHiH https://m.edsoo.ru
3 coeuHeHUIX. MeXaHn3MbI 00pa3oBaHUs 1
KOBaJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa CBS3CH bubmoreia PILLL:
BaJICHTHOM CBSI3H, CII bl bIBA CBS3CH
’ pasp https://resh.edu.ru
§ 2, cTp.8-
11,
CcOCTABHTD but6nmoreka [{OK:
. (dhopmynb )
4 Teopust cTpoeHUsT OPraHUYECKUX COSAMHEHUH A. 1 EOMODOB https://m.edsoo.ru
M. bytnepora s p bubnmoreka POIII:
8 https://resh.edu.ru
cocTaBa
CeHua,
CiH16
Bunel nzomepun: cTpykTypHasd, § 7,ctp. 50 = Bubmmorexa LIOK:
5 MPOCTPAHCTBEHHAA. DIEKTPOHHEBIE d3()()EKTHI B 1 yIp. https://m.edsoo.ru
MOJIEKYJIaX OPraHNYECKHUX COENNHEHUI Bu6mmoreka POIII:
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3,5,7,9.

https://resh.edu.ru

§ 5, ctp. 38
[Ipencrarnenue o knaccudukanuu u ymp. 1,5 BH6H_HOTeKa LOK:
6 cucremarndeckas Homenknarypa (IUPAC) https://m.eds00.ru
OpPTaHMYECKHX BELIECTB § 6,ctp. 44  bubmmoreka POIII:
ymp. 1,2,5 https://resh.edu.ru
§ 8, c1p.
56 ymp. 1,2 bubnuoreka L{OK:
Kitaccuukanus peakiuii B OpraHH4ecKoi https://m.edso0.ru
7 § 9, ctp.
XUMHH 67, ymp. Bbubnuorexa POIII:
https://resh.edu.ru
3,4.
IToBTOpHTH
TeMy
«Ctpoenue
OpraHUuvecK
HX butmmoreka [{OK:
8 CucreMaTu3anus ¥ 0000ILEHNE 3HAHUI 110 TEME Bemectsy hilps://m-edseo.ru
§1-9, bubnmnorexa POIL:
TECTHI, https://resh.edu.ru
3aaHKe 110
WHAUBUAYA
JIBHOMY
BapUaHTy
. § 10, cTp. butmmoreka L{OK:
AJIKaHBI: TOMOJIOTHYECKMI Psijl, 001mas hopmyJa
9 HOMEHKJIAaTypa u H3OMepHHp3§éKTpH;HH§)G i o 86 ymp. 2 https://m.eds00.1u
’ bubnmoreka POIII:
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT https://resh.edu.ru
10 Pdu3nUeCcKue U XUMHUIECKUE CBOMCTBA aJIKaHOB 3 10, ctp. buomiorexa LIOK:

https://m.edsoo.ru
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86 ymp. 3 bubnunoreka POILL:
https://resh.edu.ru
§ 10,
saganus mo | buoOmmoreka LIOK:
1 Haxosxnenne ankanos B npupoze. CrocoOs urauBunya | https://m.edsoo.ru
MOJIYYEHHUS U IPUMEHEHUE AJIKAHOB TBHOMY bubnunoreka POILL:
BAPHAHTY https://resh.edu.ru
Huknoankansl: obmas Gopmysa, HOMEHKIATYpa § 14, cTp. Bu6mmoreka L{OK:
12 U U30Mepusi, 0COOCHHOCTH CTPOCHUS U 135, ymp. https://m.edso0.ru
XUMHYCCKUX CBOMCTB, CIIOCOOBI MOTYUYCHHUS U 1,2,3,6,7,8 bubnuorexka POIII:
NPUMEHEHUE https://resh.edu.ru
3agaun B
TETpajH.
Pemienue pacu€THbIX 3aa4 Ha ONpeIETIEHHE Homammsis
. KOHTPOJIbH bubnuoreka [{OK:
MOJIEKYJISIPHOH (OPMYJIBI OPraHMYECKOT0
ast paGora https://m.edsoo.ru
13 BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
1o bub6imoreka POIII:
3JIEMEHTOB, BXOASIINX B €0 COCTaB. https://resh.edu.ru
CucremaTtusauus 1 0000IIEeHNE 3HAHUI TI0 TEME MHIMBHYa ] o
JTHHOMY
BapUaHTy
AJIKeHBI: TOMOJIOTHYECKHH psifl, o01mas popmya, § 11, cTp. bubimoreka LIOK:
14 HOMEHKJIATYPa, JIEKTPOHHOE U 105 ymp. 1 https://m.edsoo.ru
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. bubGimoreka POIII:
CTpyKTypHasl U IIUC-TPAHC-U30MEPHs aJIKCHOB https://resh.edu.ru
§ 11, cTp. but6nmoreka [{OK:
15 du3NYECKHEe N XMMUIECKHE CBOMCTBA aJIKEHOB. 105 ymp. 4 https://m.edsoo.ru
[IpaBuo MapkoBHHKOBa bubGimoreka POIII:
https://resh.edu.ru
11, cTp. Bubmnoreka IJOK:
16 CrniocoOBbI MOTy4eHUs 1 IPUMEHEHHE aIKEHOB 3 ™ Homoreka L1

https://m.edso0.ru
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105 ynp. 2 Bubmmoreka POIII:
https://resh.edu.ru
Odopmuth bubnuoreka [1OK:
17 IpakTrueckas pabora Ne 1 o reme "Ilonydenne I1P https://m.edsoo.ru
JTHJICHA U M3YYCHHE €TI0 CBOMCTB" bubnuorexa POIII:
https://resh.edu.ru
3agaun B
TeTpaau
JlomarHsst
Pewenne pacu€THbIX 3a/1a4 Ha OIIpEEIICHUE KOHTPOJIbH bubmmoreica LIOK:
18 MOJIEKYJIAPHOM (POPMYIIBI OPraHUYECKOTO as padora https:/m.eds00.ru
BeleCTBa o bubnuorexka POIII:
https://resh.edu.ru
UHMBH]Tya
JTHEHOMY
BapHaHTYy.
N § 13, cTp. bubnuoreka [{OK:
AJIKaJMEHbI: CONPSHKEHHBIE, U30JIMPOBAHHBIC,
19 KyMyJupoBaHHbie. OCOOEHHOCTH DIIEKTPOHHOTO 127 yup. 2 https:/m.edso0.u
bubnunorexa POIII:
CTPOCHIA https://resh.edu.ru
§ 13, cTp. bub6mmoreka [{OK:
20 XuMHUYeCcKHe CBONCTBA CONPSKEHHBIX THEHOB 127 yp. hitps://m.eds00.ru
45 bubnmoreka POIII:
https://resh.edu.ru
§ 13, cTp.
127 ymp.
6,8 bubimmoreka L{OK:
21 Crioco0bI oNy4YeHHs ¥ IPUMEHEHHUE aTKaHeHOB hitps://m.edseo.ry
Jlomarssist Bbubnunotexa POIII:
KOHTPOJIbH https://resh.edu.ru
as pabora
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WHVBHUTYa

JTBEHOMY
BapHaHTy
AJKYHBL; TOMOJIOTUYECKH psiji, 00IIast § 12, cTp. bubnuoreka [{OK:
27 bopMysa, HOMEHKIIATypa, SIEKTPOHHOE 116 ymp. 1 https://m.edsoo.ru
MIPOCTPAHCTBEHHOE CTPOCHNE MOJIEKYI, bubmmorexa POIII:
¢bu3nyecKkue CBONCTBA https://resh.edu.ru
§ 12, cTp. bubnuoreka L{OK:
. 116 ymp. https://m.edso0.ru
23 XHUMHUYECKHE CBOMCTBA AJIKUHOB 4.9 En6anorexa POLLL:
https://resh.edu.ru
Koncmekr bubnuoreka L{OK:
24 KauecTBeHHBIE pEaKIMK Ha TPOMHYIO CBA3b TeKIpIH https://m.eds00.ru
bubnunoreka POIII:
https://resh.edu.ru
§ 12, ctp. bub6imoreka LIOK:
116 yop. 5 https://m.edso0.ru
25 Crioco0bI OTy4YeHHs U IPUMEHEHHE aIKHHOB R —
https://resh.edu.ru
ctp. 116,
ymp. 7,8.
Homarmnsis
) KOHTPOMBH BI/I6J‘I-I/IOTeKa I[TOK:
26 Pemenue 3avz[aq: pacu€Thl 10 ypaBHEHUIO as pabora https://m.edso00.ru
XUMHUUYECKON peakinuu o bubnmoreka POIII:
https://resh.edu.ru
WHIUBHIYA
JTHEHOMY
BapHaHTy
27 CucreMatu3anus ¥ 0000IIeHIE 3HAHUH 110 TEMe Temarnuec bubmmoreka [IOK:
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KHE TECTHI https://m.edsoo.ru
B popmare Bubmmoreka POIII:
EI'D https://resh.edu.ru
ApEeHBI: TOMOJIOTHYECKUH psf, 001as ¢popmya, § 15, cTp. bubmmoreka [IOK:
08 HOMEHKJIaTypa. DJIEKTPOHHOE U 152, ymop. 1 https://m.edsoo0.ru
MIPOCTPAHCTBEHHOE CTPOCHKE MOJIEKYJ O€H301a U bubnunoreka POIII:
TOJyoJ1a, UX (PU3NUIECKHE CBOMCTBA https://resh.edu.ru
§ 15, ctp. bubmmoreka [1OK:
29 XMMHYECKHE CBOMCTBA apCHOB: PEaKIMU 152, ymp. https://m.edso00.ru
3aMEILEHNS 5,6,7,10,12 Bbuonuorexa POII:
https://resh.edu.ru
§ 15, ctp. Bbubnuoreka L{OK:
30 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUH 152, ymp. https://m.edso0.ru
MIPUCOEAMHEHUS, OKUCIIEHHE TOMOJIOTOB OeH3071a 5,6,7,10,12 Bbuonuorexa POII:
https://resh.edu.ru
Koncmekr bubmmoreka [IOK:
31 OCOOEHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA AeKIH https://m.edso0.ru
bubnunorexa POIII:
https://resh.edu.ru
3agaun B
TeTpaau
Homarmnsis
Perirenue pacyéTHBIX 33724 HA OMPE/CIICHHIE KOHTPOJIbH bubmorexa LIOK:
32 MOJIEKYJIIPHOM (POPMYIIBI OPraHUYECKOTO as pabora ittps://m.eds00.1
BeleCTRa o Bbubnunorexa POIII:
https://resh.edu.ru
HHAUBHIYA
JTBEHOMY
BapUaHTy
33 Crioco0bI MoMyYeH s ¥ IPUMEHCHUE apCHOB 3 15, cp. bubamoreia LIOK:

152, ymp.

https://m.edso0.ru
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5,6,7,10,12

bubnuorexa POIII:
https://resh.edu.ru

§ 10-15,
saganus mo | buoOmmoreka LIOK:
34 I'eHeTHYECKAS CBSI3b MEXKITY PA3IMIHBIMH urauBunya | https://m.edsoo.ru
KJ1accaMu yIJIEBOIOPOA0B TBHOMY bubnunoreka POILL:
BAPHAHTY https://resh.edu.ru
3amauu B Bbubnuoreka [1OK:
PacuéThl 0 ypaBHEHHSIM XUMUYECKUX PEAKIIUA. TETpaIH https://m.edso0.ru
35 .
Cucremaruzanus 1 0000IICHHE 3HAHU 110 TeMe Bubnunoreka POIL:
https://resh.edu.ru
§16, bubnuoreka L{OK:
36 [Tpupoansiii ras. IlomyTHble HE(TIHBIE ra3bl coobmerms | - hitps://m.eds00.1u
bubnunoreka POIII:
https://resh.edu.ru
§16, bubmmnorexa [1OK:
37 KameHHBI# yroiib U IPOIyKTHI €r0 epepadoTKu coobmermA https://m.edso0.ru
bubnmoreka POIII:
https://resh.edu.ru
§16, bubmmorexa [1OK:
33 Hed s 1 criocobbl €€ nepepadbotku. [IpumeneHme coobmenust  https://m.edsoo.ru
MIPOAYKTOB TepepaboTku HedTH bubGimoreka POIII:
https://resh.edu.ru
Temaruuec butnnoreka L{OK:
39 I'eHeTHYECKAs CBSI3b MEXKILY Pa3InIHBIMH KHE TECThI https://m.edsoo.ru
KJIACCaMH YTIIEBOJOPOIOB B opmare bubGimoreka POIII:
EI'D https://resh.edu.ru
Koncmekr but6nmoreka [{OK:
I"amoreHONPOM3BOIHBIC YTICBOAOPOIOB: .
40 SIEKTPOHHOE CTPOEHHE; PEAKIIUH 3aMEILECHUS FleKIuH https:/m.eds00.0y
’ bubnunoreka POILL:

rajjorcHa

https://resh.edu.ru
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. . Koncnexr bubnuoreka [1OK:
JlelicTBre 1Ienovel Ha TalOreHIPON3BOIHBIC. N )
41 BzaumoneiicTBUE TUrajJOreHAIKAHOB ¢ MAarHUEM JleKIiH https://m.eds00.1u
— bubamorexa POIL:
https://resh.edu.ru
IToBTOpUTH
TeMy bubnmoreka [1OK:
42 Cucrematusanus U 0000ILIEHUE 3HAHUM 110 «YTrnesono https://m.edso0.ru
pasneny "YraeBogopoasr" pOaBD». Bubnunoreka POIL:
IMoaroroBu | https://resh.edu.ru
TbCst K KP
[ToBTOPUTH Bub6mmoreka L{OK:
43 KounrtposbHasi pagora Nel no teme TeMy https://m.edso0.ru
"¥Yraesoaopoanl" «YrieBono bubmmorexa POIL:
OB, https://resh.edu.ru
[IpenenpHBIE OAHOATOMHBIE CITUPTHI: §17, ctp. bubnunoreka LIOK:
44 TOMOJIOTHYECKHUH psif, 00miast hopmyiia, 181, ymp. https://m.edso00.ru
CTPOCHHE MOJICKYJI, H30MepHs, HOMEHKJIATypa, 12,34 bubnuotexa POIII:
Kiaccupukarys, GU3NIECKIe CBOUCTBA https://resh.edu.ru
§17, cTp. bub6mmoreka [IOK:
45 XUMHUYECKHE CBOMCTBA MPENEIIbHBIX 181, ymp. https://m.edso00.ru
0JIHOATOMHBIX CITUPTOB 5,6,7,8,9 Bubnunorexa POIL:
https://resh.edu.ru
§17, ctp. bubimmoreka L{OK:
46 CrniocoObI mOMy4eHHs U TPUMEHEHHE 181, ynp. https://m.edso00.ru
OJTHOATOMHBIX CIIPTOB 10,15 bub6manorexa POIII:
https://resh.edu.ru
Koncnexr butmmoreka L{OK:
[IpocTeie 3¢Upbl: HOMEHKIIATYpa B U30MEPHS, .
47 0COOCHHOCTH (DU3MUYECKUX U XUMUIECKHIX fleKtuH https:/m.eds00.ry
CBOICTE bubanorexa POIL:
https://resh.edu.ru
48 MHoOr0oaTOMHBIC CITUPTHI: ATHUJICHTJIHKOIb U §17 bubmoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

TJIIMOCPUH, UX (1)I/ISI/I‘IGCKI/IC 1 XUMHYCCKHEC

https://m.edso0.ru

CBOMCTBa bubnuorexa POIII:
https://resh.edu.ru
§17 bubmmoreka [{OK:
Croco0bl MOTyYeHUS U IPUMCHEHHE https://m.edso00.ru
49
MHOTOAaTOMHBIX CITUPTOB bubmmorexa POIII:
https://resh.edu.ru
§18, ctp. bubmmoreka [1OK:
50 deHo: cTpoeHUE MOJICKYJIbI, (PU3NUESCKUE 193, ymp. https://m.edso00.ru
cBoiicTBa. TokcHIHOCTH (peHoIa 1,6,10 Bbuonuorexa POII:
https://resh.edu.ru
§18, c1p. Bbubnuoreka L{OK:
193, ymp. https://m.edso0.ru
1 X i
5 MMUYECKHE CBOMCTBA (heHoIa 45 S —
https://resh.edu.ru
§18, cTp. bubmmoreka [IOK:
193, ymp. https://m.edso0.ru
52 Crioco0bI oTy4YeHHs U IpUMEHeHue (heHoia 7.9 Enanorexa POLLL:
https://resh.edu.ru
b K:
IIpaktuueckast pabota Ne 2. Perenne Oopwns ubnmotexa LIO
1P https://m.edso0.ru
53 SKCIEPUMEHTAIIbHBIX 33134 110 TeMe "CiupThl U
" bubmumorexa POIIL:
deHonb
cHO https://resh.edu.ru
Homaminsis
KOHTPOJIBH
ast pabora bubnuoreka [1OK:
. o https://m.edsoo.ru
54 Cucremaru3sanus 1 0000IIEeHHE 3HAHUH 110 TEME
HHIMBHIya bubnmnorexa POIL:
JIBHOMY https://resh.edu.ru
BapHaHTY
55 AJBIETHIIBI ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHUE §19, cTp. bubmmoreka [{OK:
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KapOOHHJIBHOW TPYIIITbI; TOMOJOTUYECKHE PSIJIBI, 205, ymp. https://m.edso00.ru
oOmrast popmyiia, U30MEpUs U HOMEHKIIATypa 12,3 bubnunoreka POILL:
https://resh.edu.ru
$19, ctp. bubnuoreka [1OK:
56 AJbIETUBI M KETOHBI: (PU3HYECKHE CBOUCTRA, 2055%};12 0 1 https://m.edso0.ru
peaKIuy MPHUCOCTUHECHUS I bubmmorexa POIII:
1121314 https://resh.edu.ru
Koncmekr bubnuoreka L{OK:
57 Peaknuu OKHCIIEHHS U KaYeCTBEHHbIC PEaKIInu JEKIUi https://m.edso0.ru
aJIBJAETUIOB U KETOHOB Bubmuorexa PDOIII:
https://resh.edu.ru
JomarHss
KOHTPOJIbH
ast paboTa bu6imorexa LIOK:
58 Crioco0bI IOTyYEeHHS aJTbJIETHIOB M KETOHOB 1o https://m.eds00.u
VHIMBUIya bubnuotexa POIII:
JIBHOMY https://resh.edu.ru
BapuaHTy
§20, bub6mmoreka [IOK:
OHOOCHOBHBIE Mpe/IeNIbHbIC KAPOOHOBbIC cTp.222, https://m.edso0.ru
59 I
KHCJIOTBI, 0COOEHHOCTH CTPOCHHSI HX MOJIEKYT yup- bu6mmotexa POLI:
71516 https://resh.edu.ru
§20, butmmoreka L{OK:
60 W3oMmepust 1 HOMEHKIIATypa KapOOHOBBIX KUCIIOT, c1p.222, https://m.edsoo.ru
ux (puznvecKue cBoiicTa YHp- bubGimoreka POIII:
71516 https://resh.edu.ru
XUMHUUECKUE CBOMCTRA MPEACIBHBIX 320, Bubmmorexa LIOK:
61 OJHOOCHOBHBIX KaPOOHOBBIX KUCIOT c1p-222, https://m.eds00.u
ymp. bubmunorexa POILI:
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3,5,6,9,12,1  https://resh.edu.ru
7,19
Koncmekr bubnmoreka [IOK:
Oco0OEHHOCTHU CBOWCTB MYPaBbUHOMN KUCIIOTHI. TeKIUH https://m.edsoo.ru
62
MHoroo6pasue KapOOHOBBIX KHUCIOT bubmmorexa POIII:
https://resh.edu.ru
OcoOeHHOCTH CBOCTB: HETIPEIEIbHBIX U Koncnekr bubmmorexa [1OK:
63 apOMAaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, JCKIH https://m.edsoo.ru
THIPOKCUKApOOHOBBIX KUCTOT. [IpencTaBurenu bubmmorexa POIL:
BBICIITMX KapOOHOBBIX KHCIOT https://resh.edu.ru
Koncmekr bubnuoreka L{OK:
64 [MoHsITHE O IPOKU3BOIHBIX KAPOOHOBBIX KMCIIOT AeKIHH https://m.eds00.1u
bubmorexa POIII:
https://resh.edu.ru
JomarHsst
KOHTPOIIbH
ast paGoTa bubmuoreka [{OK:
65 Croco0bI OTy4YeHus ¥ IPUMEHEHHE o https://m.edso00.ru
KapOOHOBBIX KHCIIOT wHaMBHya —~ buoOmmorexa POIIL:
JIBHOMY https://resh.edu.ru
BapHaHTy
§21, cTp. butmuoreka L{OK:
66 CroxHbIe PHUPBI: TOMOJIIOTHUECKHI PsiJl, 00TIast 232, yop. 1 https://m.edsoo.ru
(dhopMmyia, ©30Mepusl © HOMEHKIIATypa bubmmorexa POIII:
https://resh.edu.ru
§21, ctp. but6nmoreka [{OK:
67 Du3rYeCKUe U XUMUYECKUE CBONCTBA d(UPOB ;372;3);;111)6 1 https://m.eds00.1
2’1’3 Y bubmuorexa POIII:

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://m.edsoo.ru/
https://resh.edu.ru/

Pemenne pacuéTHeIX 3a/1a4: 110 YPaBHEHUIO 3anayu B Bubmmorexa L{OK:
68 XUMHYECKOH pPeaKiiu, Ha ONpeIecHHe TeTpaau https://m.edso00.ru
MOJIEKYIISIPHOU (hOPMYJITBI OPTAaHHYECKOTO bubmmorexa POIII:
BEIIIeCTBA https://resh.edu.ru
Odopmuts bubnuoreka [1OK:
[pakTndgeckas padora Ne 3. Pemenwne Pop »
P https://m.edsoo.ru
69 AKCIIEPUMEHTAIBHBIX 337124 110 TeME
K aDGOHOBLLC KHOTO Cro ¢ 5 " bubnuorexa POIII:
HOBBIE KUCJIOTHI. CII0)KHBIE 3(UPBI
P P https://resh.edu.ru
§21, cTp. bubnuoreka L{OK:
Xupsr: ctpoeHue, GU3NUECKUE B XUMUIECKUE 232, ymp. https://m.edso0.ru
70 N
CBOWMCTBa (TUAPOIIN3) 3,4,5 Bubnunoreka POIL:
https://resh.edu.ru
. §21, bubnmnoreka [IOK:
OcoOCHHOCTH CBOMCTB JKHUPOB, COCPKAIIUX
71 OCTaTK{ HETNPEAENbHBIX KUPHBIX KACIOT. JKupsl coobmerme | - hitps://m.eds00.1u
peit p - AP bubnuorexka POIII:
B IIpHUpOJIE
PHPOA https://resh.edu.ru
Koncnekr butmmoreka 1{OK:
MpbLia KaK COJIH BBICIIUX KAPOOHOBBIX KUCIIOT, N
. JIEKIIWH, https://m.edsoo.ru
72 nx Moroliee aeiicrsue. I[lorsTue o
CHUHTeTHYecKuX Mormux cpeactsax (CMC) coobmenme | brbmorexa PILLL
Hx cped 0 TeMe https://resh.edu.ru
JlomarHsis
KOHTPOJIbH
ast paGoTa bu6moreka LIOK:
73 I'eHeTHUeCKast CBS3b YIIICBOIOPOIOB U o https://m.edsoo.ru
KHUCJIOPOACOAEPKAINUX OPTaHUYECKUX BELIECTB VHIMBH/LYa bubmmnoreka POIL:
JIBHOMY https://resh.edu.ru
BapHaHTy
3amauu B bubmuoreka [{OK:
74 Pacu€rel mo ypaBHEHHSM XUMHUYECKUX PEAKITHIA Tetpant https://m.eds00.1
P beardt bubanorexa POIL:

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Temaruuec bubnuoreka [{OK:

75 CucteMaTu3anus 1 0000ILEHNEe 3HAHUI TI0 TEME KHE TECTR https://m.eds00.ru
B popmare bubmmorexa POIII:

EI'D https://resh.edu.ru
§22, cTp. bubnuoreka [{OK:

OO0mas XapakTepUCTHKA YTIEBOIOB H ]

76 KJTacCU(UKAIUS YIIeBOI0B (MOHO-, IU- U 239, yuip. hitps://m.edso0.ru
HoICaxapHIb) 5,6,7 bubnuorexa POIII:

https://resh.edu.ru
§23, c1p. bubnuoreka L{OK:

77 Momnocaxapupl: GU3NUECKUe CBOWCTBA 249, ymp. https://m.edso0.ru
HaX0XJICHUE B IIPUPOJIC 2,3,6,7,9 bubnuorexka POIII:

https://resh.edu.ru
§23, c1p. bubmmorexa [1OK:

78 ITpuMeHeHHUE TIIFOKO3bI, €€ 3HaYCHHE B 249, ymp. https://m.edso0.ru
YKU3HEACITEIbHOCTH OpraHu3Ma 2,3,6,7,9 bubnuorexka POII:

https://resh.edu.ru
Jlvcaxapuasl: caxapo3a, MajbTo3a M JIAKT03a 2 bubmiorexa LIOK:

79 HaXOK,II[)eHPIe B nplfpoué Y TIPUMEHEHHE EI:‘IBHHTeHB https://m.eds00.Mu
bubmorexa POIII:

AcaxapHion Tabminta https://resh.edu.ru
[Monucaxapupl: CTpOCHHE MAKPOMOJICKYIT, 324, cTp. bubmorexa LIOK:

80 (bu3nUecKre U XUMHUYECKHE CBOMCTBA 261, ynp. https://m.eds00.0u
B ’ 1,2,3,4,5 bubnuoreka POIIL:

https://resh.edu.ru
Koncmekr but6nmoreka [{OK:

81 [MousiTne 06 MCKYCCTBEHHBIX BOJOKHAX AeKIH https://m.edso0.1u
bubnmoreka POIII:

https://resh.edu.ru

Pemmrenne pacueTHBIX 3a/1a4 Ha OIIPeICIICHUE 3amauu B bubmoreka [{OK:

82 JIOJTU BBIXOJIA TIPOJYKTA PEAKIIMU OT TETpau https://m.edso0.ru
TEOPETHUCCKH BO3MOKHOTO bubmmorexa POIII:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru

§22-24,
3aJ1aHue 110
wauBaaya | bubmnoreka IOK:
83 CucreMaTu3anus 1 0600IIeHEe 3HAHHI TI0 JIBHBIM https://m.edsoo.ru
pasneny Bapuanram. ~ bubanoreka POIIL:
IMoarotosu = https://resh.edu.ru
Tbcs kK KP.
IToBTOpPUTH
TeEMY
KonTpoabnas padora Ne2 no teme «Kucnopox EH6H_HOTCK3 Hok:
84 "Kuc10poacoaepsKame OpranuyecKue conepaatl https: //m.edso0.1u
" ue Bubnunoreka POIL:
COCAHHEHMH opranunveck  https://resh.edu.ru
ne
BEIIIECTBA»
§25, cTp. bub6mmoreka [IOK:
AMUHBL: KITacCH(UKAIWS, CTPOCHHE MOJIEKYIT,
85 obmrast hopmMyia, H30Mepus, HOMEHKIATYpa U 271, ynp. hitps://m.eds00.rL
2 ’ 1,2 Bubnuorexa POIII:
Pusiieckue cpoficTsa https://resh.edu.ru
§25, ctp. bu6imoreka L{OK:
. 271, ymp. https://m.edso00.ru
86 XuMHYECKUE CBOHUCTBA aTU(PATHUECKUX aMUHOB 457809 R ——
https://resh.edu.ru
§25, c1p. bubimoreka LIOK:
87 AHWINH: CTPOEHHE aHUIINHA, OCOOEHHOCTH 271, ymp. https://m.edsoo.ru
XUMHUYECKUX CBOMCTB aHUJIMHA 457,89 bubnuoreka POIII:
https://resh.edu.ru
CriocoObl OMyYEHHsSI U IPUMEHEHHE 325, ctp. Brubmmorexa LIOK:
88 271, ymp. https://m.edsoo.ru

aJ'II/Iq)aTI/I‘-IeCKI/IX aMHUHOB

Bbubnunorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

45,7,8,9 https://resh.edu.ru
§26, cTp. bubnuoreka L{OK:
AMWHOKHUCIIOTHI: HOMEHKJIATYpa U U30MEPHS,
89 ¢usnueckue cBoiictBa. OTAETbHBIC 278, ynp. 6 | hitps://m.edsoo.1u
ICTABITCNH 0na ) o Hc o Bubmuorexa PDILL:
I TaBUTEIN 0-aMUHOKUCIIOT
pen https://resh.edu.ru
. §26, cTp. bubmmoreka [{OK:
XI/IMI/ILICCKI/IG CBOHMCTBA aMHUHOKHCJIOT, UX
90 OMOJIOTHYECKOE 3HAYEHUE AMUHOKUCIIOT. CUHTE3 278, ynp. https://m.edso0.ru
. o ’ 15.7 Bubnuorexa POIII:
Uruy JIN3 TICIITH, B
P A https://resh.edu.ru
§27, ctp. bubmmorexa [1OK:
o1 Benku kak mpupoIHbIC TOIUMEPBI; CTPYKTYPBI 288, ymp. https://m.edso00.ru
O€JIKOB 9,10 Bubmuorexa POIII:
https://resh.edu.ru
§27, ctp. bub6imoreka LIOK:
288 . https://m.edsoo.ru
92 XHUMHUYECKHE CBOMCTBA OEIIKOB 9.1 O, yip BI/IZJ‘II/IOTCKa PO
https://resh.edu.ru
Koncnekr
JIEKITUH.
bub6mmoreka [IOK:
A 22-28,
30TCOJIEPIKAIINE TeTEPOIMKITMYSCKUE § https://m.eds0o.ru
93 coenuHeHus. Hyk/ienHOBBIC KUCIIOTHI: COCTAB, 3aJlaHUA 10
6 bubmmoreka POIII:
TpOEHHUE U OUOJIOrnYecKas poib WHIUBUIYA
cTpocHie OIOTITHECKas PO FHBHILY https://resh.edu.ru
JIBHOMY
BapUaHTy
b K:
IIpaxtnueckast padora Ne 4. Pentenue Opopwurs nommorexa O
I1P https://m.edsoo.ru
94 SKCIICPUMCHTAJIBHBIX 3a1a4 ITO TCMEC
N " bubnuoreka POIIL:
A3orcoiepKalue OpraHnyecKie COeqMHEHUS
https://resh.edu.ru
95 [pakTuueckas pabora Ne 5. Perienne OdopMuTh Bubaunoreka [1OK:



https://resh.edu.ru/
https://m.edsoo.ru/
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SKCIIEPMMEHTAIBHBIX 33744 110 TEME I1P. https://m.edsoo.ru
"Pacno3HaBaHue OpraHUuecKUX coeanHeHnii" Iloarorosu bubnuorexa POIII:
Thest K KP. https://resh.edu.ru
IToBTOpPUTH
TeMy
KonTpoabHnas padora Ne3 mo teme «Aooreone Brbmmorexa LIOK:
96 "Asofcozlepmaflme OpraHu4ecKue §>KaHII/Ie hitps://m.edsoo.1u
i PraHI™CCK | Bygmuorexa POLL:
COCTHERI ue https://resh.edu.ru
BEI[ECTBA»
OCHOBHBIEC IOHSATHS XUMHH Koncnekr bubnmnoreka [{OK:
97 BBICOKOMOJICKYJISIPHBIX COCMHEHUI U METOIBI JEKIUi https://m.edso0.ru
WX CHHTE3a —IOJIMMEpHU3aIis U Bubmmoreka POIII:
MOJINKOHICHCALIHS https://resh.edu.ru
Coo01enu Bbubnunoreka [{OK:
08 [Tnactmaccel. YTuiu3anus u nepepadoTka € 1o TeMe https://m.edsoo.ru
IJIaCTHKA bubnunoreka POIII:
https://resh.edu.ru
Koncnekr butmmoreka [{OK:
99 D1acTOMEPHI: HATYPAIbHBINA CHHTETHIECKHE JEKIHiH https://m.edsoo.ru
Kay4dyku. Peanna bubGimoreka POIII:
https://resh.edu.ru
Tabnuma butmnoreka 1{OK:
Bonokna: HaTypalibHbIC, HICKYCCTBEHHbIE,
100 cuHTeTHYecKue. [ToaMMephl CreuaIbHOTO 1o https:/m.eds00.ry
BOJIOKHAM bubnunorexa POIII:
HasHateHis https://resh.edu.ru
IIpakTrueckas padora Ne 6. Pertenue Oopmurs bubmorexa HOK:
101 JKCIEPUMEHTANLHBIX 33134 I10 TEME 1P https://m.edsoo.ru
Bbubnunotexa POIII:

"Pacno3HaBaHue IIaCTMAacC U BOJIOKOH"

https://resh.edu.ru
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O60011enne u cucTemMaTu3alus U3y4eHHOTO
102 MaTepHaia mo teme "BrIcokoMOeKysIpHbIE
coeauHeHus"

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

102

3a7aHus IO
HHAUBHAYA
JBHOMY
BapuaHTy,
3aaHusl B
dhopmate
EI'D

bubnuoreka [{OK:
https://m.edsoo.ru
Bubmuoreka POIII:
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Tormbl
5 CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opouTanIM
ONeKTPOHHbIE KOH(UTYpAIIN aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u Ilepuoanueckas
7 cucTeMa XMMu4ecKkux annemenTtoB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoaam
9 CucremaTtu3zaiys ¥ 0000IIeHHE 3HAHUN IO 1




TEMC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoeKkyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOMN CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

16

[IoHsATHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BbIpaXKeHUsI KOHIIEHTPALUT
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

19

CucreMmarusanys U 0000ILeHUE 3HAHUN 1O
TEME




20

21

22

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OpraHuueCKON XMMUU.
3aKOH COXpaHEHMs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3G (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKkui ¥ TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xaTanns3atopbl

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHIbHbIC
U cnabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpPAX INEKTPOJIUTOB
[IpakTrueckas padora Ne 3 o Treme

32 "XHUMHUECKUE PEAKLIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeMe "XuMnueckue peakiuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atoMoB. PU3UUYECKUE CBOMCTBA HEMETAIIOB

41 AnoTponusi HeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, (hocdopa u yrieposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoiopoabl. Baxkneiue

44 KHUCIIOPOJICOIEPIKALINE COSAMHEHUS
raJIOTeHOB
JlabopaTopHble U MIPOMBIIIJICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBbHBIX 3aa4 10 TeMe
"T"anorensr”
Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3auyHbIX TUIOB
Cepa: HaXOXJICHHE B TIPUPOJIC, CTIOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIIOTHI

53 [Tpaktuueckas padora Ne 5. Pemenne

AKCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoaconepxkaiue coeluHEHHs a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE y10OpeHUs
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucinoTsl. Conu pochopHOt KUCTOTHI

59 [Tpumenenne pocdopa u ero coeTUHEHHI.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 aJIOTPOIHbIE MOAUUKALNHY; (U3HUECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yriepoaa(ll), oxkecua yrinepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOIMCTBa

65 Oxcupn kpemuus(1V), kpeMHUEBast KMCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

06 CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN IO
teme "Hemeramibr"

69 KoHTtposbHas padora mo teme "HemeTaisr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproanueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J104€K aTOMOB METaJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAJIJIOB
OO6mas xapaktepuctuka MetayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHMYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 Oo6mas xapakrepuctuka metamioB |1A-

rpymmsl llepruoauyeckoi cucrteMsl




XUMHYECKHX DJIEMEHTOB. Maraui u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

79

80

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHeHHUs

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[Tpaktuyeckas padora Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"MeTasuisl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmaHranaT Kajiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeIU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[Tpaktrueckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"MeTasisl HOOOYHBIX MOArpyMI"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKILHsI OIIHOO0K
Posib xuMuu B obecrieueHnH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
BaKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILIEBOH 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CENBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TemMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

1.

2.

Xumus. 10 xmacc. YraybOneHublii  ypoBeHb: yueOnwmk/ O.C.I'abpuensn, W.I.
Octpoymos, C.FO.ITonomapes.- 3-e usn., - M.: [Ipocda, 2015.-368c.

Xumus 11 kmace. YroyOnenusiii ypoBenb: yaeOnuk/ O.C.I'abpuensn, I'.I".JIpicoBa.-
4-e uzn., - M.: [Ipoda, 2017.-397¢

I[OI[O.]'[HI/ITC.]'ILH&H Jureparypa AJd y4aluuxcs

1.

wmn

o

10.

Mansikuna B. 3anumarensnas xumus. Heckyunsiii yueonuk. — Cankr-IlepreOypr: Tpuon,
1998.

Aptemenko A.W. Y auBuTensHbIN MUp oprannueckoit xumuu. — M.: Jlpoda, 2005.
Amx6epona JLIO., Pykk H.C.. ITone3nas xumusi: 3agauu u ucropus. — M.: JIpoda, 2006.
Cremua b.J[., Anux6epoBalJl.}O.. 3anumarensHbie 3agaHuss ¥ 3()(PEKTUBHBIC OIBITHI 10
xumun. — M.: [lpoda, 2005.

Aptemenko A.U. [Ipumenenue oprannyeckux coequaeHuii. — M.: Jlpoda, 2005.

3ommer K. u np. Xumus. CripaBouHUK MIKOJIBHUKA U cTyneHTa /Ilep. ¢ Hem. — M.: Jlpoda,
2005

labpuensu O.C., OctpoymoB W.I'. Xumwus. Jjis IIKOIBHUKOB CTaplIUX KJIacCOB U
nocrynatonux B BY3s1. — M.: JIpoda, 2005.

KapuoBa A.A., Jleekun A.H. Opranudeckas Xxumus: WUIOCTpupoBaHHbIM Kypc: 10(11)
KJacc: nocobue ana yyamuxes. — M.: [Ipocsemenune, 2005.

VYmikanosa B.H., Hoanunuc H.B. Xumus: KonkypcHbie 3ananust u orBeTsl: [locobue ais
noctynatronmx B BY3s1. — M.: IIpocsemenue, 2005.

JIunun P.A., Maprynuc B.b., Iloranosa H.H. Xumnueckue 3anauu ¢ pemenusmu: [locoOue
JUIS IIKOJIBHUKOB U abutypueHToB. — M.: [Ipocsemenue, 2005.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

CpencrBa o0yuenunst

1. ITeyaTrHble mocoous
Tabauuor:

1 Cepus cnpaBounbix Tabmui no xumun («Ileproguueckast cucteMa XMMHYECKUX
aneMmeHToB /.M. Menneneesa», «PacTBOpUMOCTh COJIEN, KUCIOT U OCHOBAaHUU B
BOZE», «DIJIEKTPOXMMUYECKUI psii HampsbDkeHUd  MetamioBy, «Oxpacka
MH/IMKATOPOB B PA3IMYHbBIX CPEIax»»)

Cepust MHCTPYKTHBHBIX TaOJINIL 1O XUMUHU

Cepus Tabau1l MO HEOPTaHMUECKOW XUMUHU

Cepus Ta0aMIl 10 OPraHUYECKON XUMUHI

Cepust TabIMII IO XUMUYECKUM NTPOU3BOJICTBAM

gD

2. YueOHO-TIpaKTHYeCKOe U Y4eOHO-1a00paToOpHOe 000py/10BaHUE
Ilpuéopwl, npucnocobdnenusn:

NogabkwdpE

Amnmapar (ycTaHOBKa) 7Sl AUCTUJUISALIAN BOJIBI

Becsr (10 500 kr)

HarpesarenbHble TpuOOpsI (3MEKTPOILTUTKA, CITUPTOBKA)
CTONMK MOIbEMHBIN

[lItaTuB A1 IEMOHCTPAIMOHHBIX podupok [1X-21
IIITatu Metananueckui 111JIb

Anmapart (mpubop) AJist HOTy4YeHUS Ta30B



8.
9.

10.
11.
12.

Anmnapar it npoBeieHus XxuMuueckux peakuuid AITXP

[Tpubop 1 MILTIOCTPAIIUU 3aBUCUMOCTH CKOPOCTH XMMHYECKON pPEeaKIuu OT
YCJIOBUUA

[TpuGop 11t OKUCIICHHSI CITUPTA HAJl MEAHBIM KaTaIH3aTOPOM

[Tpubop it onpeieNieHns CocTaBa BO3Iyxa

[Tpubop myist cobnpanust u

XpaHEHUs Ta30B.

Peaxkmuent u mamepuaiot.

©ooNo g~ wNE

2R
ERNHEOROROED

Ha6op Ne 1 OC «Kucnotei»

Ha6op Ne 2 OC «Kucnote»

Ha6op Ne 3 OC «I'uapokcuapi»

Ha6op Ne 4 OC «Oxcuibl METaIIIIOBY

Ha6op Ne 5 OC «Metamib»

Ha6op Ne 6 OC «lIllenoynble 1 mea09HO-3eMeTbHBIE METAILIbI
Ha6op Ne 7 OC «OruneonacHbie

Ha6op Ne 8 OC «["anmorens»

Ha6op Ne 9 OC «I"anoreHuap

. Ha6op Ne 10 OC «Cynbdatsl. Cynbputsl. Cynbpuab»

. Habop Ne 1 1 OC «KapOonatsn»

. Habop Ne 12 OC «Docdartsl.

. Habop Ne 13 OC «Aueratel. Ponanunel. CoennHeHUs KeTe3ay
. Habop Ne 14 OC «CoenuiHeHUST MapraHIia

. Habop Ne 15 OC «CoenuneHust Xxpomar»

. Habop Ne 16 OC «Hurtpatsn»

. Habop Ne 17 OC «Muaukatopsn»

. Habop Ne 18 OC «MuHnepanbHble yIOOpEHUS»

19.

Ha6op Ne 24 OC «Matepuaibi»

Mooenu

1

Habop kpucTamuinueckux pemerok: aimasa, rpadura, JMOKCHIA YIIIepoa, JKemesa,

MarHus, MCIu, HOBapeHHOﬁ COJIH, ﬁona, Jbaa.

N A WN

Habop nns MmoaenupoBaHusi CTPOSHUS HEOPTaHUYECKUX BEILECTB.

HaGop ans MoaenupoBaHMs CTPOSHUS OPIraHUYECKUX BEIIECTB.

Habop ns MmogenupoBaHus TUIIOB XUMUYECKUX peakuil (MOAEIU-aIuIMKaLuN).
HaGop ans MoaenupoBaHUs 3JIEKTPOHHOTO CTPOEHUS aTOMOB.

Ha60p JUISL MOJIETTUPOBAHUS CTPOSHUS aTOMOB M MOJIEKYIT (B BUJIE KOJIbLIETPAHHUKOB)
CrpaBouHO-HH(pOpMAIIMOHHBIN cTeH, «Ilepnonnyeckas cucreMa XUMHYECKUX

anemeHToB .M. Menneneeray.

quﬁﬂo-MeTouuquKuif[ KOMIIJIEKT

I'abpuensu  O.C. Ilporpamma kypca xumuu g 8-11  kiaccos
o0mieoOpa3oBaTesbHbIX yupexaeHuii.— M.: Ipoda, 2005.

INa6puensua O.C. Xumus. 10 kmacc. [IpodunsHeiii ypoBeHb: MeTOA. TTocoOue. - M.:
Hpoda, 2006

I'adopuenssa O.C., Mackaes @.H., ITonomapes C.}O., Tepeann B.M. Xumus. 10
kiacc. [IpodunbHblil ypoBeHb: yueO. it oOmieoOpazoBar. YupexaeHuil. — M.:
Hpoda, 2005.

[Nabpuensn O.C., OctpoymoB W.I'. HactonbHas kaura yuutens. Xumus. 10 kimacce. —
M.: lpoda, 2004.



10.

11.

12.

['abpuensn O.C., bepéskun II.H., YmakoBa A.A. u nap. KoHrponbHble u
npoBepouHbIe padboThl o xuMuu. 10 kimace — M.: Jlpoda, 2003.

I'abpuensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranuueckas xumus B
TecTax, 3ajavax, ynpaxsenusx. 10 kimacc. — M.: [Ipoda, 2004.

IMabpuensu O.C., [Tonomapes C.1O., KapuoBa A.A. Opranuueckass Xumusi: 3ajauu
u ynpaxunenus. 10 knacc. — M.: IIpocsenienue, 2005.

I'abpuensn O.C., Ilonkoa T.H., KapuoBa A.A. Opranuueckas XuMUs:
Meroanudeckoe nmocodue. 10 kmacc. — M.: [IpocBemenne, 2005.

I'abpuensn O.C., Bamiuna JLII. XuMuyeckuil 3KCIEpUMEHT IO OpPraHUYECKON
xumun. 10 kimace. — M.: [Ipoda, 2005.

['abpuensn O.C., OctpoymoB W.I'. Xumusa. 10 ki.: Metoguueckoe nocobue. — M.:
Hpoda,2005.

I'abpuensn O.C., PemeroB I1.B. OctpoymoB MN.I'. Hukutiok A.M. I'oToBUMCS K
€IMHOMY TOCYJIapCTBEHHOMY dK3aMeHy. — M.: apoda, 2003-2004.

I'abpuensn O.C., OctpoymoB M.I'. XuMusi a1s MIKOJIBHUKOB CTaplIUX KJIACCOB U
nocTtynaronux B By3bl: Yuel. [Tocobue. — M.: [Ipoda, 2005.

I[OHOJIHHTGJIBH&H Jureparypa AJd yIuTe s
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10.

byukyc [1.®. Kuura quyist yteHus no opranndeckoit xumuu — M.: [Ipocsemenue, 1985
XKupskos B.I'. Oprannueckast xumusi. —M.: [Ipocemenune, 1983

JIunun P.A., SIxumoBa E.E., BopotnukoBa H.A. Xumus. Meroguueckue matepuais 10-
11 kmaccer. - M.:[Ipoda, 2000

Hazaposa TI'.C., JlaBpoBa B.H. UWcrnonb3oBanue yueOHOrOo 00OpyAOBaHUSA Ha
MIPaKTUYECKUX 3aHATUAX 110 XUMuu. —M., 2000

Jlugua P.A u np. Xumus. 10-11 knaccel. JIumaktudeckue matepuainsl (Pemenue 3agaq).
— M.: Ipoda,2005.

Jlupun P.A., Maprynuc B.b. Xumus. 10-11 knaccsl. Jlunaktuueckue matepuansl. (TecTsl
U TIpoBepoUHbIe 3a1anus). — M.: JIpoda, 2005.

Apremenko A.W. Oprannueckas xumusa: Homenkmarypa. M3omepusa. DneKTpoHHBIE
addextrr. — M.: Jlpoda, 2006.

Cyposuesa P.I1. u np.Xumus. 10-11 knaccsl. HoBeie Tectel. — M.: [Ipoda, 2005.

Jleskun A.H. Xwumua B mnpodunbHOW mikone: Ilocobue mnga yuurens. — M.
[Ipocsemienue, 2005.

Paneuxuit A.M. Konrtponbasie pabotet mo xumum B 10-11 xmaccax: I[locobue st
yuautens. — M.: IIpocsenienue, 2005.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

HNuTepHeT-pecypcnl
http://experiment.edu.ru/
http://www.school.edu.ru/default.asp
http.www.profile-edu.ru/
http://school-collection.edu.ru/
http://ikt-festival.ucoz.ru/
http://www.it-n.ru/
http://chimia24.ucoz.ru/
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http://www.school.edu.ru/default.asp
http://school-collection.edu.ru/
http://ikt-festival.ucoz.ru/
http://www.it-n.ru/
http://chimia24.ucoz.ru/

