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IHHOACHUTEJIbBHAA 3AIINCKA

Paboyas nmporpamma 1o XMMHH Ha YPOBHE CpeAHEro oouiero oopazoBanus pazpaboTaHa Ha OCHOBE
@denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanmm B Poccuiickoit denepanum,
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUs (enepaabHOl 00pa30BaTEeNbHONW MPOTpaMMbl CPeAHEro oOIero
obpazoBanusas(POIl COO), mpencraBneHHbIX B DenepasbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
cranapre COOQO, ¢ yuérom KoHuenuuu npenoiaBasus yueOHOTO npeaMera «XUMHUsD» B 00pa30BaTEIbHbIX
opranuszanusax Poccuiickoii @eznepainuy, peaau3ylolX OCHOBHbIE 00pa30BaTENIbHBIE IPOrPaMMBbI, U
OCHOBHBIX NoJIOKeHHnI «Ctparerun pazButus Bocnutanus B Poccuiickoit deneparuu va nepuon o 2025
roga» (Pacnopsokenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha ypOBHE YIIyOJIIEHHOTO HM3y4eHHUs 3aHMMAaeT BAXHOE MECTO B CHCTEME E€CTECTBEHHO-
HayyHOTO OOpaszoBanusi ywamuxcs 10-11 kmaccoB. M3yuenme mpenmera, peann3yeMoe B YCIOBHSIX
maddepeHInpoBaHHOTO, MPOGMILHOTO OOyYeHHs, NMPHU3BAHO OOECIEeYUTh OO0IE00pa30BATEIBHYIO0 U
OOMIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOIMMYIO ISl afanTallid MX K OBICTPO
MEHSIOIMMCSL YCIIOBUSIM KU3HU B COIIMYME, a TaKXkKe JUId NPOJOJDKEHHs OOydeHHUs B OpraHu3alusix
podeccnoHaIbHOTO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJIIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme no xumMuu Ha3HauY€HUE IpeaMeTa «XUMHUSD» NOJTy4aeT MOIPOOHYI0 HHTEPIPETALUIO B
COOTBETCTBUU ¢ ocHoBomnousaratomumu noJioxkenusiMu ®I'OC COO o B3auM0O0OYCIIOBIEHHOCTH LIEJeH,
COJIEp)KaHUsA, pe3yJlbTaToB O0OydYeHHs U TpeOOBaHUII K YPOBHIO TOJATOTOBKH BBITYCKHHUKOB.
CBHIETEIECTBOM TOMY SIBJISIFOTCSI CJIEAYIOILIUE BBIMOJIHSAEMbIE TPOrPaMMOi 10 XUMUU (DYHKIUH:
>  MHPOPMAIMOHHO-METOJAMUYECKasi, pean3alnsi KOTOpoil 00ecreunBaeT MojiyueHue npeICTaBICHUs O
LeNsX, CoAep KaHuu, oOueil cTpaTernu 00y4eHus, BOCIIUTAHUS U Pa3BUTHUS 0OydyaroUIuXcs CpeAcTBaMU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO ITpoduiis;
>  OpraHM3allOHHO-IUIAHHMpYIOIIas, KOTopas  IpeaycMaTpuBaeT  ONpEJeNIeHHEe:  MPHUHIIMIIOB
CTPYKTYPUPOBAHUSI M TOCJIEIOBATEIbHOCTH HW3y4eHUs Yy4eOHOTO MaTepuana, KOJIMYECTBEHHBIX W
KaueCTBEHHBIX €r0 XapaKTEpUCTHUK; MOIX0J0B K (POPMUPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTeNbHbIX JOCTHKEHUH 00yJaroIuxcs B paMKax UTOTOBOM aTTecTaluy B (popMe eTMHOro
rOCyJapCTBEHHOTO 3K3aMEHa 10 XUMUHU.

IIporpamma i yriryOI€HHOTO U3Y4EHUS] XUMUHU:
>  yCTaHaBJIMBAaeT WHBAPMAHTHOE NPEAMETHOE COJEp:KaHue, 00sA3aTesIbHOE AJIS M3Y4YEHHUS B paMKax
OTIENBHBIX MNpoduiel, mnpeaycMaTpuBaeT paclpelielieHue M CTPYKTYpPUPOBAaHHME €ro IO Kiaccam,
OCHOBHBIM COJI€PKaTeNIbHBIM JIMHUAM/pa3JiesiaM Kypca;
> Ja€T IpUMEpHOE paclpelielieHue yueOHOro BpeMEHH, PEKOMEHAYEMOI0 Al U3Y4YEeHUs! OTIENIbHBIX
TEeM;
>  IpeylaraeT IPUMEpPHYIO MOCIENI0BaTEeIbHOCTh M3yUeHHsl Y4eOHOro marepuaia ¢ y4€TOM JIOTMKH
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBA3CH;
> Ja€T METOJMYECKYIO MHTEPIpEeTALHUIO LIeJeH U 3a1a4 U3y4eHUs NpeMeTa Ha YriyoJEHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpPEIHEro oOmiero oOpa3oBaHUs, COJEpXKaTeIbHOMN
XapaKTepUCTUKU IUIAHUPYEMBIX PpEe3yJIbTaTOB OCBOCHUS OCHOBHOM 0Opa30BaTENIbHOW IPOrpamMMbl
cpeaHero ooéuiero o6pa3zoBaHMs (JIMYHOCTHBIX, METAIIPEIMETHBIX, NPEAMETHBIX), a TaKkKe ¢ y4EToM
OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHBIX JEHCTBUN 0Oy4arolmerocs IO OCBOCHHIO COJEp)KaHUs
peaMera.

Ilo BceM Ha3BaHHBIM MO3MIMSAM B NPOrpaMMe IO XUMHM HPEAYCMOTPEHA MPEeMCTBEHHOCTh C
oOy4eHHEeM XUMHUM Ha YPOBHE OCHOBHOro oO0miero oOpa3oBaHus. 3a IpelelaMu yCTaHOBJICHHOMH
IIpOrpamMMoi Mo XUMUM 00s13aTeIbHOM (MHBAapUAHTHOM) COCTABIIAIONIEH COZiep KaHusl y4eOHOro mpeaMera
«XuMHS» OCTaETCsl BO3MOXKHOCTH BBIOOpa €ro BapHaTHBHOM COCTaBIISAIONIEH, KOTOpas JIOJDKHA
OTIpeNIeNATHCS B COOTBETCTBHHM C HANPaBI€HHEM KOHKPETHOTO Mpoduiis 00ydeHusl.

B cootBerctBuM ¢ koHuenTyanbHbIMU mnonoxeHusMu PI'OC COO o Ha3HaueHUM IPEIMETOB
6a30BOro M yriayon€HHOro ypoBHEH B cucteme TU(PPEepeHINPOBAHHOTO 00yUeHHsI Ha YPOBHE CpPEIHEro
oOmiero oOpa3oBaHUS XUMHS Ha YpPOBHE YINIYOJIEHHOTO M3y4YEHUs HANpaBiIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaloM MOJTy4YeHHUs] XUMHYECKOTO 00pa3oBaHMs B PAMKax M3Yy4eHUs
CIEIMAJIBHBIX E€CTECTBEHHO-HAYYHBIX M XMMHUYECKMX IUCLMIUIMH B BY3aX M OPraHU3alUAX CPEIAHErO
npogeccuoHanbHOrO 00pazoBaHus. B 3Tol CBsA3M H3ydyeHHEe MpenMmeTa «XUMUS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHHe W YriayOlIeHHe TEeOpPEeTUYEeCKOM M IMPaKTUYeCKOW MOArOTOBKU
oOyyaromuxcs, BbIOpaBIIUX ONpeAeNEHHbIM Npodguiab oO0ydyeHus, B TOM 4YHUCIE C HEepPCHEKTUBOMN
MOCIENYIOIET0 TOJIydeHHUsT XUMHUYECKOro OoOpa30BaHUS B OpraHu3aluiax MNpodecCHOHATbHOrO

2



oOpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuit ®I'OC COO k niaaHupyeMbIM pe3ylibTaTaM OCBOCHUS
¢benepanbHON 00pa30BaTENBbHONW MHPOTPaMMBI CpPEeJHEro oOmero o0pa3oBaHUS HM3Y4YCHHE NpeaMera
«XUMHUS» OPHCHTUPOBAHO TAK)KE HA PEIICHHE 33124 BOCITUTAHUS U COIIMAILHOTO Pa3BUTHUS 00YJaIONUXCS,
Ha (hOpMHUPOBaAHHE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUN, YMEHUN pallMOHATN3AIMN y4eOHOTO TpyAa 1
0000MEHHBIX CTOCOOOB ACATETLHOCTH, IMEIOIIMX MEXIUCITUTUIMHAPHBIN, HAAMIPEIMETHBIN XapakTep.

CocTaBsIFOIMMH TTpeIMeTa «XUMUS» Ha YPOBHE YIIIYOJIEHHOTO H3YYCHHUS SIBISIFOTCS YTIyOnEHHbBIE
Kypchbl — «Oprannueckas xumus» U «O0mmas u Heopranndeckas xumus». [Ipu onpeneieHny moaxo10B K
oTOOpY W CTPYKTYPHOW OPTaHW3AlHUU COJCPXKAHHS ITHUX KypCOB B IpOTrpaMMe IO XHUMHH 32 OCHOBY
nipuHATH noJjioxkeHuss ®I'OC COO o paznuuusix 6a30BOT0 U yriryOIEHHOTO YPOBHEN U3YYCHHS TIPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranudeckass xumus» u «OOmas v HEOpraHWYecKas XUMUS»
COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3YYCHHS
npenMera. JTa CHUCTEMa 3HAHMU IOJIy4aeT ONpeAeiEHHOE TEOPETUYECKOE JOIMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTb CYLLIECTBEHHO OOJIbIINI 00bEM (akToJIOTHUECKOro MaTepraia. Tak, Ha yriyOnéHHOM
YpOBHE U3ydeHHUS NpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAUMTEIBHOIO YBEJIUYEHHUS 00bEMa 3HaHUU O
XAMHYECKAX JJEMEHTaX M CBOHCTBAX WX COCJWHEHWH Ha OCHOBE pACIIUPCHHS W YIIyOJIeHUS
MIPEJICTABJICHUA O CTPOCHUU BEIIEeCTBA, XUMUYCCKOW CBS3M W 3aKOHOMEPHOCTSX MPOTCKAHUS PEaKIui,
paccMaTpuBaeMbIX C TOYKH 3pEHUS XHMHYCCKOW KHHETHKH W TEepMOJWHAMUKH. 3ydenue
MEPUOINYECKOTO 3akoHa W llepHoauuecKoil CHCTEMBl XUMHUYECKHUX DJEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHUYECKHX IMPEACTABICHUSAX O CTPOCHUU aToMa. XHUMHUYECKas CBS3b
OOBSICHAETCS C TOUKH 3PEHUS SHEPTeTUISCKUX U3MEHEHHH IpH e€ 00pa30BaHNU B Pa3pyIICHNH, a TAKXKE C
TOYKH 3PEHUS] MEXaHU3MOB e€¢ oOpa3zoBaHMs. V3ydeHWe THIOB peakmuid TOTOJHSAETCS (POPMHUPOBAHUEM
MIpe/ICTaBICHUM 00 AIIEKTPOXUMUYECKUX MpoleccaxX M 3JIEKTPOJIM3€ paciulaBOB U pacTBOPOB BellecTB. B
Kypce OpraHM4YecKOW XMUMHH TP PACCMOTPEHHU PEAKIIMOHHOW CIMOCOOHOCTH COCMUHEHHU YIEeNIseTcs
0co00e BHUMaHHE BOIPOcaM 00 AIIEKTPOHHBIX 3(QeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJaX U
MEXaHH3MaxX PeaKIni.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJEepKaHUE KYpCOB XUMHUH YIIyOJIEHHOTO YPOBHS HM3ydEHUs
JUIS KJTACCOB OIpe/ieI€HHOro nmpoduis (r1aBHBIM 00pa30oM Ha MX CTPYKTYPY U XapakTep JOMOJHEHHH K
oOmieil cucteme MpeIMETHBIX 3HAHMM) OKa3bIBAIOT BIUSHUE CMEXHBbIE NMpeAMeThl. Tak, Hampumep, B
COJIEpKaHUU TIPeIMeTa I KJIaCCOB XMMHKO-(U3HUecKoro mpoduis OoiblIoe 3HaYeHUE OyayT UMETh
AJIEMEHTHI y4eOHOTOo MaTepuaina nmo obmel xumuu. [Ipu u3ydyeHuu npenMera B IaHHOM Clyyae akKLEHT
OyneT caeinaH Ha OOIIHOCTh METOJOB IMO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (DU3HKE:
aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYIsIpHas Teopus B GU3UKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTUH,
3aKOHBI TEPMOJAUHAMUKH, AJIEKTPOJIN3A, IPEJICTABICHUS O CTPOCHUU BELIECTB U IPYTOe.

B 10 ke BpeMms B coJiepiKaHUU MIpeIMeTa JJIsl KJIAaCCOB XUMUKO-OHMO0JIOTHYecKOro mpoduiis OOIbIIHIA
yAETbHBIN Bec OyneT uMeTh opraHuueckas Xumus. B 3ToMm ciydyae npeaocTaBisieTcs BOSMOXKHOCTD ISt
0011ee 00CTOSATEIIBHOTO PACCMOTPEHHS] XUMUYECKON OpraHU3allK KJIETKU KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOU BXOJSAT, K MPUMEPY, TaKHE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK JIMMUbI, OCJIKHU, YTIEBOIbI,
HYKJIGMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHHS O COCTaBe W CBOWCTBAX MPEJICTaBUTENIECH OCHOBHBIX
KJIACCOB OPraHMYECKUX BELIECTB CIIY)KaT OCHOBOHM JJISi M3Yy4EHHUs CYIIHOCTH IMPOIeccOB (POTOCHHTE3A,
JIIXaHUSI, TUIEBAPCHHUS.

B miane ¢opmupoBaHuS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX METOJIOB
MO3HAHUSL U OIBbITa MPAKTUYECKOTO NMPUMEHEHUs HAayuyHBIX 3HAaHHWM H3yueHue mnpeaMera «XuUMHUS» Ha
yriayOI€HHOM ypOBHE OCHOBAHO HAa MEKIPEAMETHBIX CBS3AX C YUeOHBIMHU IpeaMETaMH, BXOJSIIMMU B
cocTaB MpeaMeTHBIX obnactell «EcTecTBeHHO-Hay4YHbIE MpeAMETh», «Marematuka U UHpOpMaTUKa» U
«Pycckuil A3bIK U IUTEpATypa».

[Ipu u3yuenuu yueGHOro mpeameTa «XHUMHs» Ha YrIyOIEHHOM YpOBHE TakKe, KaKk Ha ypOBHE
OCHOBHOTO U CpeJJHero o01ero oopasoBanus (Ha 6a30BOM ypOBHE), 3a7aueil IepBOCTENEHHON 3HaUUMOCTH
aBisgeTcs (GOPMUPOBAHME OCHOB HAyKHM XHMHHM Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON NESTENbHOCTH YelIOBEeKa M OJHOTO U3 KOMIIOHEHTOB MHPOBOU KyJbTyphl. Pemienue 3toi
3a/la4uM Ha yrIyONIEHHOM YPOBHE M3Y4YECHHS MPEAMETa MPeArnoiaracT peain3aluio TakKuX IeNe, Kak:

»  (QopmupoBaHuWEe TPEICTABICHUN: O MaTepualbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX |
MMO3HABAEMOCTH SIBJICHUN MPUPOBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyIIel pou B
oOecrie4eHUH YCTOMYMBOTO pPa3BUTHS UEIOBEYECTBA: B PEHICHHWH TMPOOIEM  SKOJIOTHUYECKOMH,
SHEPreTHYECKON 1 MUIIEeBON 0€30MaCHOCTH, B PA3BUTUU METUIIUHBI, CO3JaHIUH HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB DHEPruu, B OOECHEUEHHWH pPAIMOHAIBHOTO MPHUPOAOINONL30BaHusA, B (OPMHUPOBAHHUH
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MHUPOBO33PEHUS U OOIIEH KyIbTyphl YEJIOBEKa, a TAKKE IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBBIO M IPUPOTHOM Cpeae;

»  OCBOGHHE CHCTEMBI 3HAHUA, JIS)KALTUX B OCHOBE XUMHUECKOM COCTABIIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa: QyHIAMEHTAIBHBIX MOHATHH, 3aKOHOB U TEOPUH XUMHH, COBPEMEHHBIX MTPEIICTABICHHUNA O
CTPOCHMHU BEIIECTBAa HA pa3HBIX YPOBHSAX — AaTOMHOM, HMOHHO-MOJIEKYISAPHOM, HAJMOJICKYJISPHOM, O
TEPMOJUHAMHYECKAX W KHHETUYECKHX 3aKOHOMEPHOCTSX TMPOTCKAHHMS XUMHYECKUX pPEaKIHui, O
XMMHYECKOM pPaBHOBECUH, PACTBOpPaX M MAHWCIEPCHBIX CHUCTEMax, 00 OOMMX HAyYHBIX NPHHIUIAX
XHMUYECKOTO TIPOHU3BO/ICTBA;

»  QopmupoBaHue y OOYYArOIIMXCS OCO3HAHHOTO IOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUH JUTsI OOBSICHEHUS KIIOUCBBIX HJICH M ITPOOJIEM COBPEMEHHOUW XUMUH, JUIS OOBSICHEHUS
¥ TPOTHO3UPOBAHUS SBIICHUH, HMMEIONIMX E€CTECTBCHHO-HAYYHYIO MPUPOJY; T'PAMOTHOTO PEHICHHS
npoOsieM, CBSI3aHHBIX C XHMMHEH, MPOTHO3MPOBAaHUS, aHAIW3a M OLEHKU C TO3MIUH HKOJOTHYECKOU
0€30MaCHOCTH TOCIIEICTBUI OBITOBOM M IPOU3BOJCTBEHHOHN NEATEIBHOCTH YEIIOBEKa, CBSA3aHHOW C
XAMUYECKAM MTPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U IepepaboTKO BEIIECTB;

»  yriyOJeHWe TPeICTaBIICHU O HAyYHBIX METOJaX IMO3HAHHS, HEOOXOIMMBIX JUIsl TMPUOOPETEHHS
YMEHHI OPHEHTHPOBATHCS B MHPE BEIISCTB U OOBSICHECHUS XMUMHYCCKUX SIBICHH, UMEIONINX MECTO B
MIPUPOJIe, B TPAKTUIECKON JACITETLHOCTH U TIOBCETHEBHOM JKU3HH.

» B 1uaHe peaimzanuu MEepBOOYCPEIHBIX BOCIHTATEIBHBIX M Pa3BUBAONINX (DYHKITUH IEIOCTHOM
CHCTEMBI CpeHero oO0IIero oOopa3oBaHusl MPHU M3YUYEHUH TpeaMeTa «XUMUs Ha YriyOJIEHHOM YpOBHE
0COOYI0 aKTyaTbHOCTh TIPUOOPETAIOT TaKWeE IETH U 3a]]a4H, KaK:

»  BOCTHTaHHE YOXKIEHHOCTH B IIO3HABAEMOCTH SIBIICHHI TIPUPO/IBI, YBOKEHHS K IIPOIIECCY TBOPUYECTBA
B 00JIAaCTH TCOPETHYSCKUX W TPHUKIAIHBIX HCCIICIOBAHUN B XUMHUH, (HOPMHPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

»  pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TIO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTAaHHIO HAa OCHOBE YCBOSHHSI OOIIEUEIIOBEUECKIX IIECHHOCTEH;

»  pa3BUTHE TIO3HABATEIIbHBIX WHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyuaroniuxcs, GopMupoBaHUE Y HUX CO3HATEIBHOIO OTHOIICHHS K CAMOOOpPa30BaHUIO U HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCHENTHOW MpodecCHOHAIbHOW ¢ OOIIECTBEHHON JEsATEIhHOCTH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3[I0POBbIO U MOTPEOHOCTH B 30POBOM 00pase KU3HH;

»  (dopMupOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IMPHPOJOTIONB30BaHMs, Pa3BUTHE DKOJOTHUECKOU
KYJIbTYpbI, IPUOOpETEHHE OMbITa OOLIECTBEHHO-TIOJIE3HOM 3KOJOTHUECKON AesITENbHOCTH.

OO11ee 4nciIo 4yacoB, IPETyCMOTPEHHBIX I U3YY€HUS XUMHUH Ha YIIIyOJIEHHOM YPOBHE CpPEIHEro
obmero oopazoBaHus, coctapisieT 204 yacos:

B 10 xmacce — 102 gaca (3 vaca B Hezelo),

B 11 xmacce — 102 gaca (3 4aca B Hezlemio).

COJEPKXAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASI XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[IpeameTr W 3HAYCHHE OPraHMYECKOW XUMHUHU, NPEJCTABICHHE O MHOT0OOpa3vHM OPraHUYECKUX
COEIMHEHU.

DNEeKTPOHHOE CTPOEHHE aToMa yriepoja: OCHOBHOE M BO30YXKJAEHHOE COCTOSHUA. BaieHTHBIE
BO3MOHOCTH aTOMa yriepoja. XuMU4ecKasi CB3b B OPraHUYECKUX COSAMHEHUSAX. THUIbI THOPUAU3AINH
aTOMHBIX opOuTanei yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBaJCHTHOM CBs3u (OOMEHHBIM U JOHOPHO-
aKuenTopHeIi). THUITBI TepeKphIBaHUS ATOMHBIX OpOUTaleH, G- U T-cBsi3u. OIuHapHas, IBOMHAS U TPOHAs
cBs13b. CiocoObI pa3phiBa CBS3€i B MOJIEKYIaX OpraHMYecKux BemiecTs. [loHsTHe 0 cBOOOTHOM paaukare,
HyKJIeo(uie u deKTpodue.

Teopus cTpoeHUs: opraHudecKkux coeauHenuil A.M. byTiepoBa U cOBpeMEHHbIE MPEICTaBICHUS O
CTPYKTYpE MOJEKYJ. 3HAaUYeHUE TEOPUU CTPOCHHUS OPraHMYECKUX COEAMHEHUH. MOoJleKysipHble U
CTpyKTypHBIe (Gopmynbl. CTpyKTypHBIE (GOPMYIBI Pa3INYHBIX BHUAOB: pPa3BEPHYyTas, COKpalIEHHAS,
ckenetHas. M3omepus. Buabl uzomepuu: CTpyKTypHas, MPOCTPAHCTBEHHAS. DNEKTPOHHBIE 3(PeKThl B
MOJIEKYJIaX OPTaHUYECKUX COCTUHEHHUI (MHAYKTUBHBIN 1 Me30MEpHBIN dPHEKTHI).



[IpencraBienne o KiaccupuKaluu OpraHMYEcKux BemecTB. [ToHsATHE 0 QYHKIIMOHABLHON TpymIie.
I'omomnorust. I'omonornyeckue psapl. Cuctemarnyeckas HOMEHKJIATypa OPraHUYECKUX COEIMHEHUN
(IUPAC) u TpuBHabHbIC Ha3BaHUS OTACIbHBIX IPEACTABUTEIICH.

OcobenHocTH M KiIaccu(UKanusi OpraHMYecKHX peakuuid. OKUCINTENIbHO-BOCCTAaHOBUTEIBHBIC
peaKuMyu B OPraHu4eCKOM XUMHUH.

OKcIepUMEHTAIbHbIE METOIbI M3YYCHHUS BEUIECTB U UX MPEBPAIICHHUI: 03HAKOMIIEHHE ¢ 00pa3aMu
OpraHMYECKUX BEIIECTB U MaTepHajJaMi Ha UX OCHOBE, OIIBITHI 110 MPEBPAILEHUI0 OPraHUYECKHUX BEIIECTB
npu HarpeBaHuu (TUTaBJieHHE, OOYIJIMBaHWE U TOPEHHUE), KOHCTPYHMPOBAHUE MOJEICH MOJEKYII
OpraHMYECKUX BEILECTB.

YrieBoaopoanl.

Ankanbl. ['oMonormueckuii psig  ankaHoB, oOmias ¢Gopmyina, HOMEHKIATypa W H30MEpHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII aJIKaHOB, SP*-THOpUIN3alis aTOMHBIX OpOUTaIei
yriepoja, 6-cBsizb. Du3nUeCcKrue CBOMCTBA aJIKAHOB.

XUMUYECKHE CBOWCTBAa QJIKaHOB: pPEaKIUH 3aMELIEHUs, W30MEepHU3aluy, JeruJIpUpOBaHMUs,
LIMKIU3alUY, MHUPOJIN3a, KpeKuHra, ropeHus. llpeacraBieHue o MexaHM3Me peakUuil pajauKalbHOTO
3aMeIICHUS.

Haxoxpaenue B mpupoae. CriocoOsbl MoJIydeHus: U IPUMEHEHNE aJIKaHOB.

Huxnoankansl. OOmas ¢opmyna, HOMeHKIarypa U u3omepus. OCOOEHHOCTH CTPOCHHS U
XMUMHMUYECKHUX CBOMCTB MajblX (LMKJIONPOIAH, IUKIOO0YTaH) W OOBIYHBIX (LMKIOMEHTaH, LUKIOTEKCaH)
UKI0aKaHOB. CriocoObl MOJy4eHUsI U IPUMEHEHHUE [TUKI0ATKaHOB.

Ankensl. ['omonormyeckuil psif ajiakeHoB, oOmias (opmyna, HOMEHKIATypa. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEeHOB, SP>-TUOpUIM3aliisg aTOMHBIX opOHTanell yriepoja, 6- U
n-cBsi3u. CTpyKTypHast W reoMeTpuueckas (Ipc-TpaHc-) u3omepusi. dusnueckre CBOWCTBA AIKEHOB.
XWUMUYECKUE CBOMCTBA: PEAKIUM MPHUCOCAMHEHUS, 3aMEIICHUS B (-TIOJIOKEHUE IMPU JIBOMHOW CBS3H,
nonumepusanun u okucinenus. [Ipasmio MapkoBHukoBa. KauecTBeHHBIE peaklMM HAa JBOMHYIO CBS3b.
CriocoObl mostydeHus: 1 MPUMEHEHUE aIKeHOB.

Ankanuensl. Knaccudukaims aakaaueHOB (CONMPsKEHHBIC, M30JIMPOBAHHBIC, KYMYJIUPOBAHHbLE).
OCOOEHHOCTH DJIGKTPOHHOTO CTPOEHUS M XMMHYECKHX CBOWCTB COMNpPsDKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. llomumepusanust conpskEHHbIX AueHOB. (CnocoObl MOJy4YeHHS U TMpPUMEHEHHE
AJKaJUEHOB.

AnkuHbl. ['OMOJIOTMYECKUH psiA  alKWHOB, oOmas ¢opMylia, HOMEHKIATypa W H30MEpHs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI aJIKWHOB, SP-rTHOpUAM3AIIS aTOMHBIX OpOHTasei
yriepoaa. @u3znueckue CBONCTBA QJIKMHOB. XUMHUYECKHE CBOMCTBA: pPEAKUUU MPUCOEAUHEHUS,
JUMEpPU3aLMM U TPUMEPHU3ALMM, OKHCIEHHs. KHUCIOTHBIE CBOICTBAa AJIKMHOB, UMEKOIIHUX KOHLEBYIO
TpOMHYIO CcBs3b. KauecTBeHHbIE peakluud Ha TPOWHYIO CBs3b. CHOCOOBI MOJY4YEeHHS U HPUMEHEHUE
AJIKUHOB.

ApoMarudeckue yrieBoJoponbl (apeHsl). l'omonormueckuii psan apeHoB, oOmas Qopmyina,
HOMEHKJIaTypa W U30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIbl OeH30Ia.
duznyeckue CBOMCTBa apeHOB. XUMHUUYECKUE CBOMCTBA OEH30J1a U €ro TOMOJIOTOB: PEAKIMH 3aMeIIeHUs B
OCH30JILHOM KOJIbIIE M YIJIEBOJOPOJHOM paJMKalle, PEeaKlUUd MPUCOCTUHEHHs, OKUCICHHE TOMOJIOTOB
Oensona. IlpencraBneHue 00 OpPHEHTHPYIOLIEM MACHCTBUM 3aMecTUTENe B OCH30JIbHOM KOJIbIE Ha
pUMepe alKUIBHBIX PaJUKAIOB, KapOOKCHIBHOMW, TMIPOKCUIBLHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB
rasioreHoB. OcoOOEHHOCTH XUMHUYECKUX CBOUCTB ctupoia. [lonumepusanus ctuposia. CriocoObl MOTydeHUS
U IPUMEHEHUE apOMaTHYECKUX YIIIEBOJOPOJIOB.

ITpuponuslit ra3. IlonyrHeie HedTaHble ra3el. HedTs 1 e€ npoucxoxaenue. KameHHslil yromas u
OPOAYKTHl ero mnepepadoTku. CrocoObl mnepepaboTKM He(TU: TMEeperoHka, KPEeKUHT (TepMHUYECKHH,
KaTaJIMTH4ecKuil), puopMmuur, mnuposuus. IlpoaykTsl mnepepaboTku He(pTH, HUX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B OBITY.

I'enernyeckas CBsA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHHE TaJIOTEHITPON3BOIHBIX YIJIEBOJOPOIOB. Peakiium 3aMenieHus rajoreHa Ha
TUAPOKCOTPYNILY, HUTPOTPYIIy, LHAHOTPYIIy, aMUHOIrpymmy. JlelicTBHe Ha TrajJoreHNnpOU3BOIHBIE
BOJHOIO M CIIMPTOBOIO pacTBopa Hiénouu. B3zaumonencTBue QUrajgoreHaJKaHOB C MarHUEM M LIUHKOM.
[ToHsTHE O METAUIOOPraHUUYECKUX COETUHEHUAX. VIcIoNb30BaHNe rajJoreHnpon3BOIHBIX YTIIEBOAOPOIOB
B OBITY, TEXHUKE U TIPU CHHTE3€ OPraHMYECKUX BEIIECTB.




OKCIIepUMEHTAIbHbIC METOAbl M3YYCHHs BELIECTB M WX MNPEBPAIICHUH: H3ydeHHE (PU3UYECKUX
CBOJCTB yIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEaKLUi yIiIeBOJIOPOAOB Pa3InYHbIX KJIACCOB
(oGecuBeunBanne OpOMHOW WM HOJHOW BOJBI, PacTBOpa MEpMaHTaHaTa Kajus, B3auMOJICHCTBUE
aleTuiIeHa ¢ aMMHAuHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE OOHapyKeHUE yriepoja u
BOJIOpPOJIa B OPraHUYECKHUX BEILIECTBAX, MOJYYE€HHUE 3TUJIEHA U U3YyYEHHE €r0 CBOICTB, O3HAKOMIICHHE C
koymekusiMu «Hedts» 1 «Yroabsy, ¢ oOpasnamu IU1acTMace, KaydyyKOB M PE3HMHBI, MOIEIHPOBAHUE
MOJIEKYJI YTJIEBOAOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoaconep:xanye oprannieckne coeJUHeHUsI.

[IpenenbHble ogHOaTOMHbIE cnUpThl. CTpoeHHE MOJIeKyl (Ha MPUMEPE METAaHOJIa U 3TaHOJIA).
I'omosornueckuii psin, oOmas Gopmyna, U30Mepus, HOMEHKIarypa u Kiaccupurarms. Duznyeckue
CBOMCTBa MNpEIENbHBIX OJHOATOMHBIX CHUPTOB. BojopoaHbie CBA3M MEXIy MOJIEKYIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: peakUUMU 3aMEIIeHMs], JEeTruaparalud, OKHUCICHHUS, B3aUMOJEHCTBUE C
OpraHMYECKUMU U HEOpraHMYeCcKMMHU Kuciaotamu. KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTBHI.
JleiicTBue »3TaHOjla M MeETaHOJa Ha oOpraHu3M uyenoBeka. CrnocoObl MOJydeHUST U TNpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NYECKUX U XUMUYECKUX CBOWCTB.

MHoOroaToMHbl€ CHOMPTHl — 3TUJIEHIJIMKOJb U TiHlepuH. PU3NYecKue U XUMHYECKHE CBOMCTBA:
peaxkiuu 3aMeIeH ], B3auMOJICHICTBUE C OPraHUYECKUMHU U HEOPTraHWUYECKUMU KUCIOTaMH, KaueCTBEHHAas
peakuuss Ha MHOroaTOMHble cnupThl. [IpeacraBieHre O MeXaHM3ME pEaKIUil HyKI€OoQHUIBHOTO
3ameneHus. [leifictBue Ha opraHu3M uesnoBeka. CrnocoObl MOJTY4YEeHUS U NMPUMEHEHHE MHOTOATOMHBIX
CIUPTOB.

®enosr. CtpoeHHE MOJIEKYNIbl, B3aWUMHOE BJIMSHUE THAPOKCOTPYNIBI WU OCEH30JBHOTO sjpa.
®uznyeckue cBoiicTBa peHona. OCOOEHHOCTH XMMUYECKUX CBOMCTB (eHoa. KauecTBeHHbIE peakiuu Ha
¢denoin. TokcuyHocTh ¢eHona. CrnocoOwl mosydyeHus U npumeHenue ¢enona. denondopmanpaeruaHas
cMoJIa.

KapOoHuIbHBIE COEMHEHHS — abJErMJbl M KETOHBL. ODJIEKTPOHHOE CTPOEHHE KapOOHUIBHOMU
rpynnsl. ['oMosioruueckue psjibpl anbJeruioB U KETOHOB, 00mas Gpopmyia, H30MepUsi 1 HOMEHKIJIATYpa.
®u3MYECKre CBOMCTBA albJAETUAOB U KETOHOB. XUMHUYECKHE CBOMCTBA aJIbJETUI0OB U KETOHOB: PEaKIUU
npucoenuHeHus. OKUCIEHNE aJIbJIETHA0B, KAUECTBEHHbIE PEAKIIMU Ha anbaeruabl. CiocoObl MOTydeHUs U
IIPUMEHEHHE aJbJIETUOB U KETOHOB.

OnHOOCHOBHBIE ITpeJeNbHbIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
kucinoT. M3omepuss u HoMmeHkiarypa. dusnyeckue CBONCTBA OJHOOCHOBHBIX INPENENbHBIX KapOOHOBBIX
KUCIOT. BopoposaHble CBSI3M MeXAy MOJIEKyJaMH KapOOHOBBIX KHMCIOT. XHMHYECKHE CBOMCTBA:
KHUCJIOTHBIE CBOMCTBA, PEAKLUMsA STepUPHUKALMU, PEAKIUU C y4acTHEM YIIIEBOJAOPOAHOIO pajuKaa.
Oco0eHHOCTH CBOWCTB MypaBbUHOM KHCIOTHL. [loHATHE O MPOM3BOAHBIX KAPOOHOBBIX KMCIOT — CIOKHBIX
spupax. MHOroooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB HEINPEIEIbHBIX U apOMaTHYECKHX
KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX KHCIOT, FMIPOKCUKApOOHOBBIX KHUCIOT. [IpencTaBuTenu BbICHIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, MaJbMHUTUHOBAs, OJICMHOBAs, JUHONEGAS, JUHONEHOBAsS. KUCIOTHI.
CrniocoObl nostyyeHus U IpUMeHeHne KapOOHOBBIX KUCIIOT.

Cnoxuble 3gupsl. ['omonoruueckuii ps, odimas Gopmyna, usoMmepus 1 HOMeHKiIaTypa. duznyeckue
U XUMHYECKHE CBOMCTBA: TUAPOJIN3 B KMCIION U LIETIOYHOH cpejie.

XKupsl. Crpoenue, Gpusnueckrue U XUMHUUECKUE CBOMCTBA JKUPOB: TUAPOJIN3 B KUCIION U IIEIOYHON
cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COJAEPIKALIMX OCTATKU HEMpPEeAEIbHBIX KUPHBIX KUCIOT. JKupsl B
IIPUPOJIE.

MBpL1a KaK coJI BBICHIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE JeHCTBHE.

OOmiast xapakTepucTuka yrieojoB. Kiaccudukanus yrieBogoB (MOHO-, AM- U HOJHCAXAPHJIBI).
MoHocaxapuisl: TIIOK03a, (pyKTO3a, Tajakrosa, pubo3a, ne3okcupubo3a. Pusnueckue CBOWCTBA U
HaxoxaeHue B npupose. otocnHTe3. XMMUYECKHE CBOMCTBA ITFOKO3bI: PEAKLIUU C YYaCTUEM CIUPTOBBIX
U aJbJETMIHON TPYII, CIMPTOBOE U MOJIOUYHOKHCIIOE OpoxeHue. [IpuMeHeHne ToKo3bl, € 3HaueHUe B
KU3HEJEATEIbHOCTH oprannisMa. /ucaxapuiel: caxaposa, MajJbTo3a U JakTo3a. BoccraHaBnmBaromue u
HEBOCCTaHABJIMBAIOIIKE AUcaxapuabl. I'mapomms nucaxapunoB. HaxoxaeHue B npupoJe U MPUMEHEHUE.
[Tonucaxapuapl: Kpaxmaj, TJIUKOTeH M 1eiutono3a. CTpoeHne MakpoMOJIEKYNl Kpaxmalla, TJIMKOT€Ha U
LEeJUTI0J103bl. PU3HUECKUEe CBOMCTBA KpaxMala U LEJUTI0I03bl. XUMHUUYECKUE CBOMCTBA KpaxMaia: THIPOJIU3,
KayeCTBEHHAasl peakuusi ¢ MoJ0M. XMMHUYECKHE CBOMCTBA LIEJUIIONO3bI: TUAPOJIU3, MOJydeHUuEe 3(PUpPOB
1ero1036l. IIoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM MIENK).
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OKCIIEpUMEHTAJIBHBIE METO/Ibl 3YYEHUS BEIIECTB U UX MPEBPALICHUI: PaCTBOPUMOCTD Pa3INYHbIX
CIMPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HAaTPUEM, OKHCIIEHHE ATUJIOBOIO CIHMpTAa B aJbJETUJ Ha
packan€éHHOM MEIHON IIPOBOJIOKE, OKHUCIICHHE 3TUJIOBOTO CIUPTa AUXPOMATOM Kalids (BO3MOKHO
HCI0JIb30BAHME BHUAEOMATEPUAIOB), KAueCTBEHHBIE pEaKUMM Ha anbJeruapl (C  THAPOKCHIOM
muammuHcepeOpa(l) u  ruapokcumom Memu(Il)), peaknus raumepuna ¢ rugpokcuaom  meau(Il),
XMMHMUYECKHE CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJICHCTBUE PacTBOPA INIIOKO3bI C THIPOKCHIOM
menu(Il), B3aumoaeiicTBrue kpaxmasia ¢ HOJOM, pelIeHHEe SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «CIHpPThI
u ¢enonb, «KapOoHoBbie KHCAOTHI. CII0KHBIE SPUPBD».

A3oTcoep:kamye OpraHuyecKre coeJuHeHusl.

AMHHBI — OpraHMYecKHe MpOU3BOJHBIC amMMHuaka. Knaccupukamuss aMuHOB: anupaTHUECKHE H
apoMaTU4ecKHe; IepBUYHbIE, BTOPUYHbIE U TpeTUuHble. CTpoeHHE MOJIEKYI, 001mas Gpopmyna, U3oMepus,
HOMEHKJIaTypa W (U3MYecKHe CBOMCTBA. XHWMHYECKOE CBOWMCTBA alM(paTHYECKHMX AMUHOB: OCHOBHBIC
CBOICTBa, AJKWIMPOBAaHHE, B3aUMOJECWCTBHE NEPBUYHBIX AMMHOB C a30TUCTOW Kkuciaotoil. Conu
AJIIKMJIAMMOHHUSL.

AHWINH — IpeJCTaBUTENb aMUHOB apoMatudeckoro psja. CtpoeHue anuiauHa. B3anMHoe BiausiHUe
TPyl aToOMOB B MoOJeKyjae aHWIMHA. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHMiuHA. KadecTBeHHbIE
peakiuu Ha aHWIMH. CriocoObl MOTy4eHUs U IpuMeHeHue anudarudeckux aMuHoB. [lonydenue anununa
13 HUTPOOEH30.1a.

Amunoxkucnotsel. Homenknatypa u uzomepus. OTnesnbHble NPeACTaBUTENN 0-aMUHOKUCIIOT: TIIUIIH,
ananuH. dusnyeckre CBONCTBA aMUHOKUCIOT. XUMHUYECKHE CBOMCTBA aMUHOKHCIOT Kak aM(pOTEpPHBIX
OpraHMYECKUX COeIMHEHUH, peaKiysl NOJUKOHACH a1, 00pa3oBaHue MENTUAHOM CBsI3U. bruosnornyeckoe
3HaueHUe aMUHOKHUCIOT. CHHTE3 U TUPOJIN3 MENTH/IOB.

benku kak npupoaHsle mnonumepbl. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OEJKOB.
XUMHYECKHE CBOMCTBA OENKOB: THAPOJIN3, JEHATYPALlKs, KAUeCTBEHHbIEC PEAKIIMH Ha OCNIKHU.

OKCIepUMEHTAIbHBIE METOIbl U3YYEHUS BEUIECTB U UX MPEBPAIllEHUI: pacTBOpEHHE OEKOB B BOJIE,
JieHaTypalus OeKOB IPU HarpEeBaHUH, [IBETHBIE PEaKLUU Ha O€JKH, pelIeHne IKCIIEPUMEHTAIbHBIX 3a/1a4
o TeMaM «A3OTCOJEp)KAlllie OpraHuveckue coenuHeHus» u «Pacro3HaBaHWe OpraHUYECKUX
COCTMHEHUI.

BricokoMoIeKyJISIpHBIE COCAUHEHMS.

OCHOBHBIE TOHATUS XUMUHN BBICOKOMOJIEKYJISIPHBIX COEIUHEHU: MOHOMED, TIOJIUMEP, CTPYKTYPHOE
3BE€HO, CTENEHb NOJMMEpPU3AIUU, CpPEIHsAs MOJIEKYyIsipHass wmacca. (OCHOBHbIE METOAbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCMHEHUIN — MOJUMEPU3aLUs U MOJIUKOHIEH AU

[Tonumepnsie wmatepuanbl. [lmacTmacchl  (MOJIMATHIICH, MOJMIPONUIICH, MOJUBUHUIXIOPUI,
MOJIUCTUPOJ, TOJMMETUIMETAKpUIAT, MOJUKApOOHAThl, NOMMATHIEHTepedTanar). YTunuzauus u
nepepaboTKa IMacTuka.

DnacToMephl: HaTypalbHBIM KaydyyK, CHHTETUYECKHE Kaydyyku (OyTaaueHOBBIHA, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) M CHJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOTOK, HIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl crnenuanbHOrO Ha3HaueHUs (TedaoH, KeBlap, HIEKTPOIPOBOJSIINE MOJUMEPHI,
OunopazyiaraeMble TIOJIUMEPHI).

DKCIIepUMEHTAIbHBIE METOIbl U3YYEHHS BEIIECTB U UX IPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3aMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB, PEHIEHUE SKCIIEPUMEHTAIbHBIX 3aJa4 110
TeMe «Pacro3HaBaHMe MIacTMacc U BOJIOKOHY.

PacuérHeie 3amaun.

HaxoxxneHnue MoJieKyasipHOM (OpPMyJibI  OPraHHMYECKOro COEIMHEHHMsI 10 MAacCOBBIM JOJISM
3JIEMEHTOB, BXO/SIIUX B €0 COCTaB, HAXOXKACHUE MOJIEKYIIPHONH (POPMYIIbl OPraHMYECKOTO COCTMHEHUS
1o Macce (00bEMyY) MPOTYKTOB CrOpaHusl, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOAYKTOB peaKkIuu
W/WIIA UCXOJIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POpMYJIbl OpraHUYECKOTO BEIIECTBa HA OCHOBE
€ro XMMHMYECKHX CBOMCTB MJIM CIIOCOOOB IMOJIyYEHHMs, OTIPE/IENIEHUE JIOJIN BBIX0/1a MPOIYKTa PEAKIUN OT
TEOPETUYECKH BO3MOXKHOTO.

MeXnpeaAMeTHbIE CBA3H.

Peanuzanuss MEXIpeIMETHBIX CBSI3eH NpU M3yuyeHUM opraHuueckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BAHME KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK M TMOHSATHUH,
MPUHATBHIX B OTJAENbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO LIMKIIA.

7



OO111e ecTeCTBEHHO-HAYYHbBIE TIOHATHSA: SIBJICHUE, HAYUHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CHUHTE3, KJIaccu(uKarlus, HabI0ICHue, U3MEPEHHE, SKCIIEPUMEHT, MO/JIEIIb, MOJICTTMPOBAHHUE.

®u3uka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JSHEPIeTHYECKUN YpPOBCHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETMYUHBI, CTUHHUIIBI U3MEPEHHUS,
CKOPOCTb, 3HEPIUs, Macca.

buonorusa: kmerka, opraHusM, OJKocucTeMa, Ouocdepa, MeTaboIn3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTPO(HBIA TUN MHUTaHUS, OpOKEHUE, (POTOCHUHTE3, JIbIXaHUE, OENKH, YrIeBOJIBI,
KHUPBI, HyKJICUHOBBIE KUCIIOTHI, (PEPMEHTHI.

I'eorpac¢us: none3Hble HCKONIAEMBbIE, TOIIIIUBO.

TexHonorus: NHIIEBBIE MPOJYKTH, OCHOBBI PALMOHAIBHOTO MUTAHUS, MOIOIINE CPENCTBa,
MaTepHaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIIACC
OBIIAS 1 HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHuecKuil anemeHT. M3oTonbl. CTpoeHHe 371eKTPOHHBIX 000JI0UeK
aTOMOB, KBaHTOBBIE UHCJIa. DHEPT€TUYECKUE YPOBHHU U MOAYPOBHU. ATOMHBIE opOuTanu. Kinaccudukanus
XUMHYECKHUX 3JIeMEeHTOB (S-, p-, d



OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CreneHb  okucieHus.  OKuUCAUTENb U
BOCCTaHOBUTENb. [Iponiecchl OKUCIEHHS U BOCCTAaHOBIIEHUS. BakHelIe OKUCIUTENN U BOCCTAHOBUTEIH.
Mertox 3meKTpoHHOTO Oananca. DIeKTPOIU3 pacCTBOPOB U PACIJIaBOB BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEUIECTB W MX IPEBPAIllCHUIN: pa3jIoKEHUE IMEPOKCHIa
BOJIOpPOJIa B IMPHUCYTCTBUM KaTalu3aTopa, MOJEIN KPUCTAUIMUECKUX PEHIETOK, MPOBEACHUE PEaKLMM
MOHHOTO OOMEHa, OIpeNesieHue Cpelbl PAacTBOPOB C IMOMOINBIO WHIMKATOPOB, HM3Y4YECHUE BIHMSIHUSA
pa3nUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOW PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heoprannueckasi xumusi.

[Tonoxxenne HemerawioB B Ilepuonnueckon cucreme xumudeckux ieMeHToB .M. Menneneesa n
0COOEHHOCTH CTPOCHHS MX aTOMOB. PH3MUYECKHE CBOWMCTBA HEMETAJUIOB. AJUIOTPONHs HEMETaUIoB (Ha
puMepe KUCIopoia, cephl, hocdopa u yriaeposa).

Bonopoa. [lonydenue, puzndeckne 1 XUMHYECKHE CBOMCTBA: PEaKIK C METAIJIAMH U HEMETaJIaMHU,
BOCCTaHOBUTEIIbHBIE CBOMCTBA. | Mapuibl. TOMIMBHBIE 3JIEMEHTBHI.

INanorensl. HaxoxaeHue B mpupoje, CrocoObl mojydeHusi, Gpusnueckue U XuMHUYEeCKHe CBOICTBa.
l"anoreHoBomopoibl. Bakueime Kuciopojcoaepkaiiie COoeAUMHEHHUs TanoreHoB. JlabopaTopHbie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJy4eHUsI ranoreHoB. [IpruMeHeHre raforeHoB 1 UX COESMHEHHH.

Kucnopona, 030H. JlabopaTopHble U IPOMBIIIIEHHBIE CTIOCOOBI MOTy4YeHUs Kuciopoja. dusndeckue
U XUMHUYECKUE CBOMCTBA U MPUMEHEHNE KUCIOPOia U 030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHue B TpUPOJE, CHOCOOBI TOJIydeHUs, (PU3NUECKHME M XUMUYECKHUE CBOMCTBA.
Ceposogopon, cynbhunsl. Oxcun cepri(IV), okcuna cepri(VI). CepHucTas u cepHasi KUCIOTH M UX COJIH.
Oco0OeHHOCTH CBOMCTB cepHOM KUCIOTHI. [IprMeHeHne ceprl U €€ COeMHEHH.

A3zoT. HaxoxneHue B mHpHpoje, CHOCOObI MOJydyeHUus, (U3NYecKue U XUMHUYECKHE CBOICTBa.
Ammuak, HUTpUAbL. OKcuIbl a30Ta. A30THCTas U a30THAsg KUCIOTHI M UX coiu. OCOOEHHOCTH CBOICTB
a30THOU KucnoThl. [IpumMeHeHue a3ota 1 ero coelMHeHn. A30THbBIE YA0OpEHUS.

®dochop. Haxoxaenne B mpupoje, CrocoObl MojydeHus, GU3NIeCKHe U XUMUYECKHE CBOMCTBA.
®dochuast u pochun. Oxcuasr Gocdopa, dhochopras kucnora u e€¢ conu. [Ipumenenne docdopa u ero
coequaeHnil. DochopHbIe ynoOpeHwHs.

VYrnepon, HaxoxkJIeHUEe B mpupoje. AIIoTponHble Moaudukanuu. OuU3ndyeckrue U XUMUYECKHe
CBOWCTBA TPOCTHIX BEMIECTB, oOpa3zoBaHHBIX yriaepogoMm. Okcua yriepoma(ll), oxcua yraepoma(IV),
yrojibHas KUCJIOoTa U € colii. AKTUBUPOBAHHBIN Yroiib, afcopouus. OysiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpoCThIX BEIIECTB, 00pa30BaHHBIX YTIEPOIOM, U €r0 COCIUHEHUN.

Kpemuuii. Haxoxaenue B npupoje, cnocoObl moaydeHus, pusndeckue U XUMHYECKUEe CBOICTBA.
Oxkcun kpemuus(1V), kpeMHHEBas KUCI0TA, CHUIMKATHL. [[puMeHeHne kpeMHus u ero coeauHeHui. CTexo,
€ro MoJy4eHHe, BUIbI CTEKIIA.

[Tonoxenue meramnos B [leproanueckoit cucreMe XUMHUYECKUX 31eMEeHTOB. OCOOCHHOCTH CTPOCHHUS
AIIEKTPOHHBIX 000104eK aroMoB MeTawioB. OOmwue ¢usnueckue cBoiicTBa MeTayioB. llpumenenue
METaJJIOB B ObITY M TexHUKe. CIIaBbl METaJLIOB.

DNEKTPOXUMHUYECKUN psii HampsokeHUil MertamioB. OOmue crnocoObl MOJyd4eHUs METalIoB:
TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPrus, NekTpoMmeramnyprus. [louarue o kopposun MetamioB. CocoObl
3alUTHI OT KOPPO3UHU.

O6mas xapaktepuctuka metauioB |A-rpynmsl [lepuoanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Hatpuii u kanuii: nonydenue, GpuznyecKkue U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX
COEIMHEHU.

O6mas xapakrepuctuka metamuioB || A-rpynmsl [leproaudeckoii CHCTEMBI XUMHYECKUX DJIEMEHTOB.
Marnuii u Kanpliuii: nofydeHue, pu3ndeckue U XMMUYEeCKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
ux coequHeHni. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUs..

ANoMUHMIL: TIoNy4deHue, GU3ndeckrue U XUMUUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U
ero coenvHeHuid. AMQoTepHbIe CBONCTBA OKCHIA W THUAPOKCHIA ATIOMHHHUSA, THAPOKCOKOMILIEKCHI
AITFOMUHHSL.

OO6miast xapakTepucTuka MeTaiioB mo6ounslx moarpymnm (b-rpymnm) Ilepuoamueckoit cuctemsr
XUMHUYECKUX IJIEMEHTOB.

du3nyecKue 1 XUMUYECKHE CBOWCTBA XpoMa H ero coeanHeHnid. Oxcuapl u ruapokcuas xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarbl M IuUXpoOMaThl, MX OKHUCIUTEIbHbIE CBoOWcTBa. [lomyueHue wu
MIPUMEHEHHE XpOMa.




@u3MYeCcKUe M XMMHUYECKME CBOMCTBA MapraHia M €ro COeIWHEHUW. BaxHeWline CcoeIuHEHUs
mapranua(ll), mapranuna(IV), mapranua(VI) u mapranua(VIIL). Ilepmanranar kanusi, €ro OKMCIUTEIbHbIE
CBOMCTBA.

dusnueckue U XMMUYECKHUE CBOMCTBA jKejie3a U €ro coeluHeHu. OKCHUIbI, TUIPOKCUIBI U COJIU
xenesa(Il) u xeneza(Ill). Ilonydyenne n npuMeHEHHUE Kee3a U €ro CILIaBOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MEAU U €€ coenHeHU. [lonydyeHne u npuMeHeHne MEIU U €€
COCIMHECHUM.

[uuk: momydeHue, (U3MUECKHE W XUMHYECKHE CBOHCTBAa. AMQOTEpHBIE CBOWCTBA OKCHIA H
TUAPOKCH/IA IIMHKA, THIPOKCOKOMIUIIEKCHI ITUHKA. [[puMeHeHrne MHKa U €ro COSTMHEHUM.

OKCHEPUMEHTAIbHBIC METOJIbl HM3YYEHHWs BEIIECTB W WX MPEBpallEHUW: H3y4eHHEe OoOpa3lioB
HEMETAaJIOB, TOPEHHE cepbl, Pocdopa, jKene3a, Maraus B KUCIOPO/JIe, H3y9eHUE KOJUICKINH «MeTasl 1
CIUIaBbI», B3aUMOJICHCTBUE IIEJIOYHBIX M IICJIOYHO3EMEIbHBIX METAJIOB € BOJON (BO3MOXXHO
HCII0JIb30BAHNE BHUJIEOMATEPUAIIOB), B3aUMOACHCTBIE LIMHKA U JK€JI€3a C PaCTBOpaMM KUCIJIOT U IlIeJIoueH,
KaueCTBCHHBIC pPEaKIMd Ha HEOPraHWYEeCKHE AaHHOHBI, KAaTHOH BOJOpOJa M KATHOHBI METaUIOB,
B3aMMOJICHICTBHUE TUIPOKCUIOB ATIOMUHMS W IIMHKA C PACTBOPAMU KHUCJIOT W WIENOYEH, pEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «['amorens», «Cepa u €€ coeAuHEeHUs», «A30T U Qocdop U ux
COeTMHEHUSY, «MeTaTbl TJIaBHBIX MOATPYII», «MeTamuibl TOOOYHBIX TTOATPYIII.

XMMUA U KU3Hb.

Ponp xumuu B o0ecriedeHN YCTOMYMBOTO pa3BUTHA 4esoBedecTBa. [[oHATHE O HAyYHBIX METO/axX
MTO3HAHUS M METOJIOJIOTHU HAy4yHOTO HCClieoBaHWsA. HaydHble MPUHIIUIBI OpraHU3aNN XUMHYECKOTO
MPOu3BOJICTBA. [IpOMBITIUIEHHBIE CTIOCOOBI TIOJMYUCHHS BaXKHEHIIINX BEIIECTB (HA IPUMEpPE MPOU3BOICTBA
aMMHMaKa, CEpHOM KHCIOTHI, MeTaHoJa). [IpombiieHHbIe CIOCOOBI MOTYYEHHS] METAJIOB W CIUIaBOB.
XUMHYECKOE 3arps3HEHHE OKPYXKAIOMeH Cpelbl M ero MocleACTBUA. Ponbk XuMuM B 00€CTICUCHHUH
SHEPreTHYECcKOi OEe30MacCHOCTH.

XuMus U 3I0pOBhe UenoBeKa. JlekapcTBeHHbIe cpeacTBa. [IpaBuiia ncmnonp30BaHus JIEKAPCTBEHHBIX
npenaparoB. Pojap XuMuu B pa3BUTHHM MEIULIVHBI.

XUMUS THIIU: OCHOBHBbIE KOMIIOHEHTHI, MUIIeBble 100aBkH. Posib Xumuu B o0ecnieueHrny MUIEBOM
0€30MacHOCTH.

Kocmernueckue wu  mapdromepasie  cpeactBa.  beitoBas xumus. [lpaBmwima  Ge3omacHOTO
MCIO0JIb30BaHMUS MTPenapaToB ObITOBOI XUMUU B IOBCETHEBHOM JKU3HH.

XUMHS B CTPOUTEIIHLCTBE: BAXKHEHIIIME CTPOUTEIIbHBIE MaTepuaibl (IIEMEHT, OCTOH).

XuMus B celnbCKoM Xo3siiicTBe. Oprannyeckue 1 MUHEpaJIbHbIE YA0OpeHus.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KepaMuka. Martepuaibl i
3NeKTpoHUKU. HaHoTexHOIOTH Y.

Pacuérnble 3a1aum.

Pacuérbl: Macchl BemecTBa uin 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce WM
00BEMY OJTHOTO U3 YUAaCTBYIOUIUX B PEaKIMU BEIIECTB, MAacChl (00bEMa, KOJIMUECTBA BEILIECTBA) IPOYKTOB
peaxiuu, eclii OJHO U3 BEUIECTB MMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakLMu, €ClId OJHO U3 BEILIECTB JIAHO B BUJIE paCTBOpA C OMPEAEIEHHON MAacCOBO 10J1ei paCTBOPEHHOTO
BEILIECTBA, MACCOBOM JI0JIM M MOJISIPHOM KOHIIEHTPAallUM BELIECTBA B PACTBOPE, JOJU BbIXOJA MPOAYKTA
peakUMM OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeaMeTHBIX CBSA3eH MpH U3ydeHUH o01Iei u Heopranuueckoi xumun B 11 kmacce
OCYILIECTBIISIETCSL Yepe3 HCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSATHUH,
MPUHATBHIX B OTAENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO11e ecTecTBEHHO-HAyYHBIEC TIOHITHS: SIBIICHUE, HAYYHBIN (PaKT, TUTIOTE3a, TEOPHUs], 3aKOH, aHAIIU3,
CUHTE3, Kiaccuukamus, TMEepUOJUIHOCTh, HAONIOEHUE, U3MEpPEHHe, HKCIEPHUMEHT, MO/Ieb,
MO/JIETUPOBAHHUE.

®dusnka: marepus, MUKPOMHUpP, MAKpOMHUp, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIIHI,
Pa0aKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKHUI YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, UJICATBbHBIN Ta3, (pU3nuecKkrue BeTUIUHBI, SMHHUIIBI H3MEPEHHsI, CKOPOCTh, SJHEPT U, Macca.

buonorus: kneTka, opranusm, 3Kocuctema, ouocdepa, MeTaboNIM3M, MaKpO- U MHUKPOIIEMEHTHI,
O€NKH, JKUPBI, YIIIEBOJIbI, HyKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTrUH B IKOCUCTEMAX.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, OJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, PECYPCHI.
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TexHosorus:: XUMUYecKass IPOMBIIUIEHHOCTb, METAJULYprUsi, CTPOUTENIbHBIE MaTepHallbl,
CEIIbCKOXO35HUCTBEHHOE IIPOU3BO/ICTBO, IUILEBAS IIPOMBIILIJIEHHOCTD, dapmareBTHUeCKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETUYECKMX IPENapaToB, IPOU3BOACTBO KOHCTPYKLHMOHHBIX
MaTepUaJIOB, IEKTPOHHAs IIPOMBILIEHHOCTh, HAHOTEXHOJIOTUU.

IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMUHU
HA YTJIYBJEHHOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIbTATHI

B cootBeTCTBUU € CHCTEMHO-IEATEILHOCTHBIM IIOJX0IOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJbTaTOB
OCBOEHHUSI IpenMeTa «XHMHS» Ha YPOBHE CpeIHEero ooOmiero o0pa3oBaHMs BbBIACIEHBI CIEAYIOIINE
COCTABJISIIOIINE: OCO3HAHUE OOYYAIONIUMUCS POCCUUCKON TPaKJAHCKOW HACHTHYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEICNIEHUIO; HATMYKE MOTUBALIMU K 00Y4E€HHIO; TOTOBHOCTD
U CIOCOOHOCTH OOy4aroLIUXCS PYKOBOJCTBOBATHCS MPHUHATHIMU B OOIIECTBE MpaBUJIaMU U HOpMaMu
MOBE/ICHUS; HAIMYUE NPABOCO3HAHUS, SKOJOTUUECKONW KYJIbTYphl; CIOCOOHOCTh CTaBUTh LIEJIHU U CTPOUTH
YKU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XUMHUsS» OTpaxaloT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOW M  TNPAKTUYECKOM  JESITeNbHOCTH  OOydarolmuxcs B Ipoliecce  peaau3aluu
00pa3zoBaTebHON JEATEITHLHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOECHMS IMpeaMeTa «XUMHUS» OTpaxaroT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOW UM  TNPAKTUYECKOW  JESITeNbHOCTH  OOydaroluxcs B Ipoliecce  peaau3aluu
00pa30BaTeNIbHON /1€ TENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

> OCO3HAHHUA 00YYarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY
U TIPABOTIOPSIIKY;

> MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaxX M MpaBUiIax MEKIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE;
> TOTOBHOCTH K COBMECTHOM TBOPUECKOM NESATENbHOCTU MPU CO3JIaHUM y4eOHBIX TPOEKTOB, PEIIEHUN
y4eOHBIX U MIO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

> CIOCOOHOCTH MOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPYTUX MPU
aHaJIM3e pa3JIMYHbIX BUJOB YUeOHOM e TEIbHOCTH;

> 2) NIATPHOTHYECKOI0 BOCIIUTAHMS:

»  IEHHOCTHOTO OTHOIIEHHsS K HICTOPHUECKOMY U HAY9HOMY HACJIEIHIO OTEYECTBEHHON XUMHUU;
»  yB@KEHHS K IPOIECCy TBOPYECTBA B OOJACTH TEOPUH M NPAKTUYECKOTO MPHIIOKECHUS XHMUH,
OCO3HAaHHsI TOTO, 4YTO JAHHbIE HAyKd €CTh pe3yNbTaT JUINTENBHBIX HAOIIONCHNUH, KPOTOTIMBBIX
AKCTIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;
»  HHTepeca W T03HABATEIHFHBIX MOTHUBOB B MOJYYEHHH W TIOCIEIYIOIIEM aHaIu3e WHPOPMAIHU O
MePEIOBBIX JOCTH)KEHHUSIX COBPEMEHHOI OT€YECTBEHHOW XUMHUU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
»  HPaBCTBEHHOTO CO3HAHMS, STHYECKOTO MOBEICHUS;
»  cIocOOHOCTH OLCHHMBATh CHUTYallMM, CBS3aHHBIC C XHMHUYECKUMH SIBICHHSMH, ¥ TPUHHUMATh
OCO3HAHHbIE PELICHHsI, OpPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
»  TOTOBHOCTH OIIEHMBATh CBOE MOBE/ICHHE M MOCTYIIKH CBOMX TOBAPHILEH C MO3UINI HPaBCTBEHHBIX U
MIPABOBBIX HOPM U C Y4ETOM OCO3HAHHUS MOCIEACTBUN OCTYIIKOB;

4) ¢popMupOBaHHS KYJbTYPHI 310POBbSI:
»  TIOHMMAaHHUS IIEHHOCTEH 3/10pOBOTO M 06e30MacHOro 00pasa KU3HHU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;
»  coOmoJieHHus MpaBui 0€30MacHOTO OOpallleHHs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOW XHU3HH, B
TPYIOBOM J€ATENbHOCTH;
»  TIOHMMAaHHs LEHHOCTHU MPaBWJI MHIMBUAYAJIHHOTO M KOJUJIEKTUBHOTO O€30MacHOTO MOBEACHHS B
CUTYaLIUSX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HU JIIOJIEH;
»  OCO3HaHMS MOCIEACTBUN U HEMPHUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHHS alIKOT0Jisl, HAPKOTHKOB,
KypeHus);
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5) Tpy10BOT0 BOCIIUTAHHUS:
»  KOMMYHHKATHBHON KOMIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKOM AEATEILHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;
»  YCTaHOBKH Ha aKTHBHOE y4acCTHE B PEHICHUH NPAKTUUYECKUX 3a/1a4 COIMAIbHON HAIPaBIECHHOCTH (B
paMKax CBOETro Kjacca, IIKOJIbI);
»  UWHTepeca K MPAaKTUYECKOMY HM3YYECHHUIO MPOQEcCHil pa3IudHOro poja, B TOM YHCIE HAa OCHOBE
IIPUMEHEHMSI IPEAMETHBIX 3HaHUH 110 XUMHUH;
»  YBaXCHHS K TPYAY, JIOIAM TPyZa U pe3ybTaTaM TPYAOBOH e TEIbHOCTH;
»  TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJBbHOW TPAaeKTOPUU o0Opa3oBaHus, Oymymien
npodeccud W peaNn3anud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00IIecTBa;

6) IK0JI0rHYecKOro BOCIIMTAHMSA:
»  DKOJIOTHYECKH IeJIeCO00pPa3HOro OTHOMIEHHS K IPUPOE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HH Ha
3emire;
»  TIOHMMaHWUs rI00aJIbHOTO XapaKTepa SKOJIOTUIECKUAX POOIIeM, BIUSHIS SKOHOMHYECKHX MTPOIECCOB
Ha COCTOSIHUE MTPUPOJTHON M COLIMAIBHOM CPEIbL;
»  OCO3HaHHWsS HEOOXOJMMOCTH WCIIOJIB30BAaHUS JOCTIDKEHHA XUMHH ISl PEHICHHS BOIPOCOB
paIMOHAIBLHOTO MPUPOAONIOIB30BaAHUS;
»  aKTUBHOTO HEMPHSTHS NEHCTBHIA, NMPUHOCSIINX BPEI OKPYKAIOLIEH MPHUPOTHON cpene, YMEHUs
MIPOTrHO3UPOBATh HEONArONPHUATHBIE SKOJIOTMUECKUE TMOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUH H
MpeoTBpallaTh UX;
»  HAJIWYHSA Pa3BUTOTO DKOJOTHUYECKOTO MBIIIICHHUS, YIKOJOTHIECKOHN KyJIbTYpPHI, OTBITA IESTEILHOCTH
SKOJIOTMYECKOM  HAINpaBJIEHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABaTEIbHOM,
KOMMYHHMKATHUBHOM U COI[MAJILHOM MPaKTHKE, CTIOCOOHOCTH ¥ YMEHHUS aKTUBHO NMPOTUBOCTOATH UJICOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSI:
»  MHpPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M OOIIECTBEHHOU
IIPAKTUKU;
»  TIOHMMAaHHMA CrielU(UKN XMMUU KaK HayKH, OCO3HAHUS € poi B (OPMUPOBAHUH PALHOHAIHLHOTO
Hay4YHOT'O MBIIIJIEHHS, CO3JaHUM LEJIOCTHOTO NPEACTaBIECHUS 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE
IPUPOJBl U YENIOBEKAa, B MO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHHM MpoOJIeM COXpaHEHMs
IIPUPOJHOTO PABHOBECUS;
»  yOexnéHHOCTH B 0CO0OM 3HAUYMMOCTH XHMMHUHM JUIi COBPEMEHHOM IMBWIM3AIMM: B €&
I'YMaHUCTUYECKOHN HANPaBJIEHHOCTH U BXXHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, B
peleHnH II100aJbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS YEJOBEYECTBA — ChIPhEBOM, IHEPIEeTUUECKOM,
IUIIEBON M 3KOJOrMYeCKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHNU YCIOBUH YCHEIIHOIO
TpyZa ¥ 3KOJIOIMYECKH KOM(OPTHOM KU3HU KaKJOT0 4jieHa 00I1eCcTBa;
»  €CTECTBEHHO-HAayYHOW IPaMOTHOCTH: NOHMMAaHHs CYITHOCTH METOJIOB TIO3HAHMUS, UCIIOJIB3YEMBIX B
€CTECTBEHHbBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydaeMble 3HAHUS s aHauu3a U OObSICHEHMS
SBJICHUM OKpYXKAIOIEro MUpPa U IMPOUCXOJMAIIMX B HEM HM3MEHEHUH, yMEHHs JellaTh 00OCHOBaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4HbIX ()aKTOB M HMMEIOLIMXCS JAHHBIX C LEJbIO MOJIYYEHHs OCTOBEPHBIX
BBIBOJIOB;
»  cIOCOOHOCTH CaMOCTOSITENBHO HCIIOJIB30BaTh XUMHYECKHE 3HAHUS IS pemieHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;
»  HMHTepeca K MO3HAHUIO, NCCIIEIOBATENLCKON IS TENbHOCTH;
»  TOTOBHOCTH W CIOCOOHOCTH K HENpPEPHIBHOMY O0pa30BaHMIO M CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJTy4EHUIO HOBBIX 3HaHUI 110 XMMHHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMU;
»  HMHTepeca K OCOOCHHOCTSIM TPyZAa B Pa3IHMUHBIX cepax mpoPecCHOHATBHON NeITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaqMeTHble pe3ylbTaThl OCBOEHHS IMPOrpaMMbl 10 XUMHHM Ha YPOBHE CpPEJHEro OOIIero
00pa3oBaHus BKIIOYAIOT:
»  3HauMMble JUIE  (OPMHMPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUIUXCA  MEXAUCIUILTUHAPHBIC
(MexXnpeaMeTHble) OOIIeHayyHble MOHATHSA, OTPaXKAloOUIUe ILEJIOCTHOCTh HAy4YHOH KapTHHBI MHUpa H
cnienn(uKy METOJIOB MO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPIHs,
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SBJICHHE, MpPOIECC, CHCTEMa, Hay4dHbIH (aKT, MPUHLMUI, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOII0IeHNe, U3MEPEHNE, IKCIICPUMEHT U JIpYTHe);
»  yHUBepcalbHble y4yeOHBbIE [eicTBUsA (IMO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIC),
obecnieunBaromue QGopmMupoBaHue (YHKIMOHATHHONH TPAaMOTHOCTH W COLMAIbHONH KOMIIETEHIMH
oOyJaronuxcs;
»  cnocoOHOCTh 00YYAIOIIMXCS UCIOJIB30BaTh OCBOCHHbIE MEXKIMCIIMIUTMHAPHBIE, MUPOBO33PEHUECKUE
3HaHUS U YHUBEPCAIbHbBIC YUeOHbIC EHCTBUS B TIO3HABATEIILHONW U COIIMATIBLHOMN MPAKTHKE.

MeranpeqMeTHbIe  pe3yabTaTbhl  OTPAKAlOT  OBJIAJACHWE  YHHUBEPCAJIbHBIMH  y4eOHBIMHU
MO03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYJIITUBHBIMU JCHCTBUSIMH.

IMo3naBaTebHbIE YHUBePCAJbHbIE YUeOHbIe el cTBUSA

1) 6a3oBbIe JIOTHYECKHE IeHCTBHUS:
»  CaMOCTOATENBHO (POPMYIHPOBATH U aKTYaJIU3UPOBATH MPOOIIEMY, pACCMATPHUBATD €€ BCECTOPOHHE;
»  OIpenensTh LENU ACATEIBHOCTH, 33/1aBas MmapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTH
Pe3yAbTATHI JESITEIHHOCTH C TIOCTABICHHBIMU LIEIISMU;
»  WCTOJB30BaTh MPH OCBOCHHWW 3HAHWUN NMPHUEMBI JJOTMYECKOTO MBIIIJICHUS: BBIICISATh XapaKTepHbIE
MPU3HAKKA TIOHSATHI M yCTAaHABIMBATh WX B3aWMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHSTHUS JUIS
00BsICHEHUS OTIENbHBIX (DAKTOB U SBJICHMIA;
»  BBIOMpATh OCHOBAHUS M KPUTEPUH JUTSA KIacCU(UKAITUH BEIECTB U XUMHUYECKUX PEaAKIINH;
»  YCTaHaBIMBATh MPUYNHHO-CIIEACTBEHHBIC CBSI3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;
»  CTPOWTH JIOTHYECKHE pacCyXJeHUs (MHIyKTUBHBIC, ICAYKTUBHBIC, 1O aHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS] B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BHIBOIBI U
3aKITIOYCHUS;
»  TPUMEHSTHh B TIpoIlecce MO3HAHUS, UCTIONIb3yeMble B XHMHUU CHMBOJHYECKUE (3HAKOBBIE) MOJICIH,
peoOpa3oBEIBATh MOJEIBHBIC MPEICTABICHUSI — XUMUYECKUH 3HAK (CHMBOJI) AJIEMEHTA, XUMHUYECKast
bopmyna, ypaBHEHHE XUMHUYECKOW PEAKIIMH — IIPU PEIICHUN Y4eOHBIX TTO3HABATEIBHBIX U PAKTHICCKUX
3aja4, NPUMEHATh Ha3BaHHbBIE MOJICJIbHBIE MPEACTABIECHUS JUISl BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUH.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:
»  BIIQJIETh OCHOBAMH METOJOB HAyYHOTO MO3HAHMS BEIIECTB M XNMUYECKHUX PEAKIIHii;
»  (opMmynupoBaTh IEIH M 3aJa4d UCCIECIOBAHUS, UCIIOIB30BAaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
Cc(OpMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA MO3HAHHUA W OCHOBBI Ul (DOPMUPOBAHMS
TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbIX CYXKJICHHIA;
»  BIIaJICTh HABBIKAMU CAMOCTOSTEIBHOTO IJIAHUPOBAHMS ¥ TIPOBEACHUS YIEHHUECKHX IKCIIEPUMEHTOB,
COBEpILEHCTBOBATh YMEHHUS HAOMIOAATh 3a XOJOM IIpoLecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOJBl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PpE3yJbTaTOB
HCCIIEIOBAHUS, COCTaBIISITh 00OCHOBAHHBINM OTYET O MIPOAETAHHOM padoTe;
»  mpuoOpeTaTth OMBIT YYCHUYECKOHW HCCIIENOBATEILCKOW M MPOEKTHOH JESTENbHOCTH, IMPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB pPELIeHUs IMPaKTHMYECKHX 3ajad,
IIPUMEHEHHIO Pa3InYHbIX METOJ0B MTO3HAHMUS.

3) pabora ¢ uHpopManueii:
»  OpHUEHTUPOBATHCS B PAJIMYHBIX HCTOYHUKAX WHPOpPMAMK (HAYYHO-TIONYJSIpHAs JUTeparypa
XMMUYECKOT0 COJIepXkKaHUs, CIpaBOYHbIe OcoOus, pecypcsl MHTepHeTa), aHaIU3upoBaTh MH(POPMALIUIO
pasNUyHbBIX BUJIOB U (OpM MpPEICTABICHUS, KPUTHUYECKH OLEHUBaThb €€ JIOCTOBEPHOCTb U
HEMPOTUBOPEUHBOCTD;
»  (opMynHpoBaTh 3arpochl ¥ MPUMEHATh Pa3IMYHbIE METOMBI IPH MOUCKE W 0TOOpe MH(OpMAINH,
HE0O0X0AMMOM 7151 BBIIIOJHEHHSI y4eOHBIX 3a/1a4 ONPeAEIEHHOTO TUIIA;
»  mpuoOpeTaTh ONBIT HCIOIb30BaHHU HH(OPMAOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHUI M Pa3TMYHBIX
MTOMCKOBBIX CUCTEM;
»  CcaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hopMy MpecTaBieHuss HHGOpMaun (CXeMbl, Tpaduky,
JMarpaMMbl, TaOJIUILIbI, PUCYHKHU U IPYTHUE);
»  UCNOJb30BaTh HAyYHBIM S3bIK B KaueCTBE CPEJCTBA MpH paboTe ¢ XMMHUYECKOH HH(popManuei:
OPUMEHATh MEXIpeIMETHbIe ((pHU3MUECKHe W MaTeMaTW4yecKue) 3HAaKh M CHUMBOJBI, (HOPMYIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;
»  UCNOJb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIHOCTH.

KoMMyHuKaTHBHBbIE YHUBepcaJbHbIe YUeOHbIe JelicTBUA:
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»  3aj7aBaTh BOMPOCHI [0 CYLIECTBY 00CYKJa€MOM TeMBI B X0J€ AUAJIOTa U/UIIN AUCKYCCUH,
BBICKa3bIBATh UJIeH, (POPMYIHPOBATH CBOM MPEIIOKEHHUS OTHOCUTEIHHO BBHITIOJHEHUS IPEIOKEHHOM
3a/1a4y;
»  BBICTyNIaTh C TMpe3eHTaluell pe3yabTaTOB IIO3HABATENBHON  JESATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJHEHUM XHMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON PabOTHI MO MCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, pean3alun y4eOHOTO MPOeKTa,
1 (HopMyYITHPOBATH BBIBOJIBI TI0 PE3yIbTaTaM MPOBEACHHBIX UCCICIOBAHUHN MTyTEM COTIIACOBAHUS MMO3UITUI
B X0JI¢ 0OCYX/IeHUS 1 0OMEHa MHEHUSMHU.

PeryasitTuBHble yHMBepcabHble YueOHbIe JeliCTBUA:
»  CaMOCTOSATENBHO TUIAHUPOBATh U OCYHIECTBIISTH CBOIO MMO3HABATEIBHYIO JIETEIBLHOCTD, ONPEICTss
e€ LleM U 3a/1a4M, KOHTPOJIMPOBATH U IO MEPE HEOOXOIUMOCTH KOPPEKTUPOBATh IIPEIaraeMblii ailrOpUTM
JEWCTBUI TPU BBHITIOJHEHUN YYeOHBIX U MCCIIEAOBATEILCKUX 337a4, BRIOMpaTh Hanbosee >PeKTHBHBII
croco0 MX peHIeHus ¢ y4ETOM MOTyUeHHs] HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKHX PEaKIsX;
»  OCYIIECTBIISITh CAMOKOHTPOJIb JESITEIHPHOCTH HAa OCHOBE CAMOAHAaJIM3a M CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yiabTaThl OCBOEHUS MPOTPaMMBbl IO XMMHMM Ha YriayOJIEHHOM ypOBHE Ha ypOBHE
cpeaHero oouiero o0pa3oBaHus BKIOYAIOT celupUuecKre sl yueOHOoro npeamera «XUMHsD) HaydHbIe
3HAHUSI, YMEHUS U CIIOCOObI JEHCTBUI 10 OCBOCHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUMA, BUIbI
JESITEIbHOCTH 110 TOJYYEHUI0 HOBOTO 3HAHUS Y MPUMEHEHHUIO 3HaHUHN B Pa3IMYHBIX Y4EOHBIX CUTYalIMSIX,
a TaKKe B PEaJIbHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C XUMUeH. B nporpamme no XumMum npeaMeTHble
Pe3yNbTaThl MPEACTABICHBI [0 T0/1aM U3y4EHUS.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckasi XUMUS OTPaXKakoT:
»  cOPMHUPOBAHHOCTh NPEICTABICHUN: O MECTe W 3HAYCHWW OPTraHMYECKOW XHMHU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00ecreyeHNN YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA B PEILIEHUH MPoOIeM
9KOJIOTMYECKOM, PHEPreTUUECKON M MUIIEBOM OE30MacCHOCTH, B Pa3BUTUH MEIUIMHBI, CO3JaHMHM HOBBIX
MaTepHUagoB, HOBBIX MCTOYHHKOB 3HEPIUH, B OOECIEUEHUM PALMOHAIBHOTO MPUPOJOINONIb30BAHUS, B
(hopMHUPOBAaHUM MHPOBO33PEHUSI U OOIIEH KyIbTYphl YEIOBEKa, a TaKKe 3KOJOTHYECKH 000CHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO U MPUPOJIHOI cpere;
»  BJAJICHHE CHCTEMOW XWMHUYECKUX 3HaHUH, KOTOpas BKJIOYACT: OCHOBOIIOJIATAIONINE TMOHSATHUS —
XUMHYECKHI SIEMEHT, aTOM, PO U AJICKTPOHHAs 000JI09Ka aTOMa, S-, P-, d-aToMHBIE OpOUTAH, OCHOBHOE
1 BO30YXJAEHHOE COCTOSIHUSI aTOMa, TMOpUIN3alusl aTOMHBIX OpOUTaNiel, HOH, MOJIEKYJa, BaJIEGHTHOCTbD,
ANIEKTPOOTPHUIATENILHOCTD, CTENIEHb OKUCIICHUS, XMMHUYECKasi CBSI3b, MOJIb, MOJISIPHAsL Macca, MOJISIPHBIH
00BEM, YrIIepoIHBIN CKeneT, PyHKIIMOHANbHAS PYIINa, paguKal, CTPYKTypHbIe (OpMYIbl (pa3BEPHYTHIE,
COKpaIEHHbIE, CKEJIETHBIE), U30MEPHUS CTPYKTYPHAsl U IPOCTPAHCTBEHHAs (T€OMETPHUECKasi, ONITHYECKas ),
M30Mepbl, TOMOJIOTMYECKU PsiJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOepKAIINE OPraHuIeCKHe
COEIMHEHUSI, MOHOMED, IMOJHUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJIPHBIE COCIUHEHHS; TCOPHH,
3akoHbl (mepuonmdeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpOSHHUS OpraHMYecKuX BemecTB A. M.
BytnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHHs] W TMPEBpAIllCHUs SHEPTUH IpU
XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH S3bIK XHUMUU, MUPOBO33PEHUYECKUE 3HAHMUS,
JeXKalue B OCHOBE IOHUMAaHUsl IPUUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHUX SIBIICHUI; MpPECTaBIEHUS O
MEXaHU3MaX XUMHUYECKHX peakUud, TEPMOJMHAMUYECKMX U KHHETHYECKHX 3aKOHOMEPHOCTSAX HX
MIPOTEKAHUS, O B3AUMHOM BJIMSHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJax (MHIYKTUBHBIN U ME30MEPHBIH
s dextsl, opueHtanTsl 1 u Il pona); dakTomoruueckue cBeieHUs O CBOWCTBaX, COCTaBe, MOIYYCHUH U
0€30I1aCHOM HCIT0JIb30BaHUM BaXKHEHUIINX OPraHMYECKUX BEIECTB B OBITY U MPAKTUYECKOH IS TETbHOCTH
4ejoBeKa, OOIMX HayYHBIX MPUHLIMIAX XUMHYECKOrOo MPOM3BOJACTBA (Ha INpUMeEpe MIPOU3BOJCTBA
MeTaHoIIa, nepepaboTKH HeTH);
»  c(hOpMHPOBAHHOCTh YMEHHIl: BBISBIISATH XapaKTE€PHbIE NPU3HAKH TOHSATHH, yCTaHABIMBATh WX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONKCAHUU COCTaBa, CTPOCHMS M CBOMICTB
OpPraHMYECKUX COEANHEHNUI;
»  c(OPMHUPOBAHHOCTb YMEHHIA:
»  UCNOJb30BaTh XUMHYECKYIO CHUMBOJIMKY JUISi COCTaBJICHUS MOJIEKYISPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIECTB;
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»  COCTaBJIATH YPAaBHEHHUS XHUMHUYECKHX pEAKIMi U PaCKpbIBaTh HMX CYHIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIMA OCPEICTBOM COCTABIICHHS AIEKTPOHHOTO OaaHca STUX peakIii, peakiuuit
MOHHOTO 0OOMEHa IyTEM COCTAaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;

»  W3TOTaBJMBATh MOJEIH MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl MIUIIOCTPAIIMM UX XUMUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

»  chOpPMHUPOBAHHOCTb YMEHHI1: YCTaHABJINBATH MPUHAUICKHOCTh H3YYEHHBIX OPraHMUECKUX BEIIECTB
M0 MX COCTaBy M CTPOCHHUIO K OIpPEAeNEHHOMY KIacCy/TpyIme COEAMHEHUH, JaBaThb UM Ha3BaHUS IO
cucremarnueckoil HomeHkiatype (IUPAC) um npuBoauTh TpuBHAJIbHBIE HAa3BaHUS Uil OTIEJIBHBIX
MPEJCTaBUTENICH OPTaHUYECKUX BEUIECTB (ITUJICH, AlleTUJICH, TOIYOJI, TIIULEPUH, STUICHIJTUKOIIb, (PEHOII,
dopmanbaeTua, ameTanblIeru]], aueToH, MypaBbHHAs KHUCIOTa, YKCyCHas KHCIOTa, CTEapHHOBAS,
OJIEMHOBAS, TAIbBMUTHHOBAS KUCIIOTHI, TJIUIIMH, aJJaHWH, MAJIbTO3a, PPYKTO3a, aHWINH, AUBUHUII, H30IIPEH,
XJIOPOTIPEH, CTUPOJI U IPYTHUE);

»  cOPMHUPOBAHHOCTH YMEHHs OMPEICNSATh BHJ XUMHYECKOH CBS3M B OPraHUYECKUX COCITUHEHHSIX
(KoBajyieHTHasl U MOHHAs CBS3b, G- U M-CBSA3b, BOJAOPOHAS CBS3b);

»  cOPMHUPOBAHHOCTH YMEHHSI MIPUMEHSTH MOJIOKEHHSI TEOPHH CTPOCHUSI OPraHMUECKUX BEIIECTB A.
M. ByrnepoBa At 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

»  chOPMHUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3MUECKHE W XUMHUYECKHE
CBOMCTBA THIWYHBIX MPEACTABUTENEH pAa3IMUHBIX KJIACCOB OpPraHUYECKUX BEIIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, aJKaJUEHOB, AJIKNHOB, apOMAaTUYECKUX YIIIEBOJOPOJIOB, CIIUPTOB, allbJETHUIOB,
KETOHOB, KapOOHOBBIX KHCIOT, IPOCTBIX M CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOEAUHEHUH U aMHUHOB,
AMUHOKHCIIOT, OEJIKOB, YIJIeBOJOB (MOHO-, TU- U MOJIMCaXapuI0B), WITFOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXAY HUMH YpaBHEHHMSIMH COOTBETCTBYIOUIMX XMMHUYECKUX PEAKLIUN C HUCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyur;

»  cOPMHUPOBAHHOCTh yYMEHHS TOITBEP)KIATh Ha KOHKPETHBIX MPHMEpax XapakTep 3aBUCHMOCTH
peaKMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHUH OT KPaTHOCTH U THIIAa KOBAJIEHTHOU CBS3U (G- U T-
CBSI31), B3aMMHOTO BIIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

»  c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPH30BaThb MCTOYHUKU YIIIEBOJOPOJHOTO CBHIpbA (HEDTH,
MPUPOJHBIN Ta3, YroJyib), CHOCOOBI €ro NepepadOTKM W TMPAKTUYECKOe IPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

»  c(hOpMHUPOBAHHOCTH BJIAJCHUS CHCTEMOW 3HAHMH O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaOJIIOICHUH, W3MEPEHHMH, MOJAEIMPOBAHUH, OSKCIEPUMEHTE (PEaJbHOM U MBICIEHHOM) U YMEHHMs
IIPUMEHSTh 3TH 3HAHUS;

»  c(hOpMHUPOBAHHOCTh YMEHHS HPUMEHATH OCHOBHBIC OIEPAIMH MBICIUTEIBHON NESITEIBHOCTH —
aHaJIM3 U CUHTE3, CPaBHEHUE, 000011IeHNEe, CUCTEMAaTHU3all1I0, BBISIBIIEHUE IPUYNHHO-CIIEICTBEHHBIX CBSI3el
— JIJIS1 U3Y4EHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIU;

»  c(hOpMHPOBAHHOCTb YMEHHUH: BBISBIATH B3aMMOCBA3b XUMHUYECKUX 3HAHHH C TOHATHSAMU |
IIPEJCTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB Uil 00Jjiee OCO3HAHHOIO IOHUMAaHUS
CYLUIHOCTH MaTEPHAJIbHOIO €JUHCTBA MUpPA, UCIIOJIB30BATh CUCTEMHBIEC 3HAHUS 10 OPraHUYECKON XUMUU
111 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOJLY;

»  c(hOpMHUPOBAHHOCTh YMEHHMM: MPOBOJAUTH PACUETHI 1O XUMHYECKMM (OpMyJaM M ypaBHEHUSIM
XUMUYECKUX DPEaKLUUi € HCHOJIb30BaHHEM (U3NYECKUX BEIMYMH (Macca, 00bEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHONH CTOPOHBI: pacuéThbl MO HAXOXKJICHUIO
XUMUYECKOH (pOpMyJibl BEIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHUMUYECKUX AJIEMEHTOB, IPOAYKTaM
CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

»  chOpMHUPOBAHHOCTH YMEHHI: MPOTHO3MPOBATh, AaHAIM3UPOBATh W OLEHHMBATh C TO3WIMH
HKOJIOTUYECKON 0e30MacHOCTH MOCIEACTBHUS OBITOBOM M IMPOU3BOJICTBEHHOM NESATEIBHOCTH 4YeJIOBEKa,
CBSI3aHHOU ¢ rnepepabOTKON BELIECTB, WCHOJb30BATH IMOJYYEHHbIE 3HAHUS Ui MPUHATUS TPAMOTHBIX
peleHui mpo6aeM B CUTyallUsAX, CBSI3aHHBIX C XUMUEH;

»  chOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IUIAHUPOBATh W  TMPOBOJUTH XHUMHUYECKHUH
OKCHEPUMEHT (IIOJlyYEHHME M W3Y4YEHHME CBONCTB OPraHMYECKUX BEIECTB, KAaYECTBEHHBIE PpEaKLUU
YIJI€BOJOPOAOB PAa3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPXKALIUX OPraHUYECKUX BEIIECTB, PELICHUE
HKCIEPUMEHTANbHBIX 33Jau IO pPACHO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJCHHUEM MPaBUI
0e30macHOro OOpallleHusi C BEIIeCTBaMU M JabOpaTOpHbIM 000pyJnOBaHUEM, (BOPMYIHpPOBATH LEIb
UCCIIEIOBAHUS, NPEACTaBIATh B Pa3IMYHOW (opMe pe3ylbTaThl SKCIEPUMEHTa, aHaTU3upoBaTh U
OLICHUBATh UX JOCTOBEPHOCTH;
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»  c(OPMHUPOBAHHOCTb YMEHHIA:
»  coOmoaTh MpaBuiIa HKOJOTHYECKH LIEIeCO00pa3HOT0 MOBEACHHUS B OBITY M TPYAOBOM AEATEIILHOCTH
B LIEJISIX COXPAHEHUS CBOETO 3/10POBbs, OKPYXKAIOIIEH IPUPOJHON Cpellbl U TOCTHKEHUS €€ YCTOMYMBOTO
pa3BUTHS;
>  OCO3HaBaThb OMACHOCTb TOKCHYECKOTO JCWUCTBUS Ha OJKUBBIC OPraHU3MBI  OMNpPEAeHEHHBIX
OPraHUYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;
»  aHATU3UPOBATh 11EJIECOO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKH 3PCHUS COOTHOIIICHHS PUCK-TIONb3a;
»  cOPMHUPOBAHHOCTH YMEHUII: OCYLIECTBISTH IEJICHANPABICHHBINA MOUCK XUMHUYECKOW HH(pOpMaUu
B Pa3IMYHBIX MCTOYHMKAX (Hay4yHas W ydeOHO-HAay4dHas JUTEpaTypa, CpPeACTBA MacCOBOW MH(pOpMAINH,
WHTepHer u apyrue), KpUTUYECKU aHAIM3MPOBAaTh XMMUYECKYI0O MH(QOpMaIuIo, nepepadaThiBaTh €€ U
WCIIOJIb30BaTh B COOTBETCTBUHU C MOCTABJIEHHOHN Y4eOHOM 3a1auei.

11 KITACC

[IpenmeTHBIEe pe3yapTaThl OCBOEHUS Kypca «O011as 1 HeopraHndeckasi XMMus» OTPakaroT:
»  cOPMHUPOBAHHOCTH NPEACTABICHUN: O MAaTEepPHATBHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U
[T03HABAEMOCTH SIBJIEHUI MPUPOJIbl, O MECTE M 3HAUEHUU XMMUU B CUCTEME €CTECTBEHHBIX HayK U €€ poiH
B 00€CIIeYeHU N YCTOMUHUBOTO PA3BUTHUS, B PEIICHUH TTPOOJIEM HKOJIOTHIECKOMN, YHEPTETUUECKOMN 1 MUIIIEBOM
0€30MacCHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEpHaJOB, HOBBIX HCTOUYHUKOB 3HEPIUHU, B
o0ecreyeHny paloHaIbHOTO IPHUPOJIOIOJIb30BaHNsA, B (OPMHUPOBAHUU MHUPOBO33PEHUS M 0OIIeH
KYJIbTYpbl YEJIOBEKa, a TaKXKe OHKOJOTHYeckM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3J0pPOBbIO U
MPUPOIHON Cpee;
»  BJAJCHWE CHCTEMOW XWMHUYECKHX 3HaHWH, KOTOpas BKIOYAECT: OCHOBOIIOJIATAIONINE TMOHATHUS —
XAMHUYECKHI 3JIEMEHT, aToM, PO aToMa, M30TOIbI, JIEKTPOHHAs 000JI0YKa atoma, s-, P-, d-aTOMHBIE
opOuTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aroma, TMOpUAM3aIMs aTOMHBIX OpOuTajei, MoH,
MOJIEKYNa, BaJ€HTHOCTb, OJJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIIEHUS, XUMUYecKass CBS3b
(KoBasieHTHAas, HOHHAs, METAJJIMUECKas, BOJOPOIHAs ), KpUCTAIIINYECKAsl penIéTka, XUMUUecKasi peakLus,
pacTBOp, DJIEKTPOJIMUTHI, HENIEKTPOJUTHI, SJIEKTPOJMTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM A(P(GEKT XUMUYECKOW peakluH,
CKOPOCTh XMMHYECKOH peaKkinu, XUMHUUECKOE PAaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHS AJIEKTPOJIUTHIECKON
nucconuanuu, nepuogudeckuit 3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHUs U IMPEBPALLECHUS SHEPIUU IPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB,
3aKOH JICUCTBYIOIIKUX MACC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHYECKUE 3HAHUS,
JIe)KallMe B OCHOBE MOHUMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH XMMHYECKUX SIBJICHHI; COBPEMEHHbIE
MIPEACTABJICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaIMOJIEKYJIIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHM3MaX XUMHYECKUX PEAKUHUM, TEPMOAUHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTAX HX IMPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHM, PAacTBOpax M IJUCHEPCHBIX CHUCTEMAXx;
(dakronoruuyeckue CBEIEHUS O CBOWCTBAaxX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUU
BKHEHIIIMX HEOPTraHMYECKUX BELIECTB B OBITY U MPAKTUYECKOM JeSITeIbHOCTH YeJI0BeKa, OOIINX HAYYHBIX
MPUHLUIIAX XUMUYECKOTO IIPOU3BO/ICTBA;
»  cOPMHUPOBAHHOCTh YMEHHI: BBISBJISTh XapaKTepHbIC MPU3HAKUA TOHSATHH, YCTAaHABIUBATh HX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MPU OMMCAHUU HEOPTAHMYECKUX BELIECTB U MX
MpEBpaIlCHU;
»  cOPMHUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMHUYCCKYH) CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYI
BEIIECTB U YPaBHEHHUHN XUMHUECKUX peakiuii, cuictemarnyeckyro HomeHknIaTypy (IUPAC) u TpuBnansHbie
Ha3BaHUs OTACJIbHBIX BEIIECTB;
»  cOPMHUPOBAHHOCTb YMEHHsI ONPEACIATh BAJCHTHOCTh W CTENCHb OKHUCICHHS XHUMHYECKHX
AIIEMEHTOB B COCIMHEHUSX, BUJI XUMUYECKOU CBsI3U (KOBAJIEHTHAS, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS),
TUI KPUCTAIIMYECKON PEIETKH KOHKPETHOTO BEIIECTBA;
»  c(OPMHUPOBAHHOCTh YMEHHS OOBSACHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUIa XUMUYECKOH CBSI3U
U TUNA KPUCTAIMYECKON peméTkd, OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MeXaHU3MbI 0O0pa30BaHUS
KOBAJIEHTHOH CBS3H;
»  chOPMHUPOBAHHOCTh YMEHMH: KIacCU(HUIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HMX COCTaBY,
XMUMHYECKUE PEaKIUU TI0 Pa3TUYHbIM MPU3HAKaM (YUCIY U COCTaBYy PEarupyromuX BEIECTB, TEIIOBOMY
3peKTy peaku, N3MEHEHHIO CTETIEHEH OKUCICHUS YIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTaau3aropa u
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Jpyrue); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHH JUTsI KIACCH(PHUKALUN U3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIU;

»  chopMuUpOBAHHOCTH YMEHHS PacKphIBaTh CMBICH nepuoaudeckoro 3akoHa JI. M. MenneneeBa u
J€MOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO H IPOTHOCTUYECKYIO (DYHKIINY;

»  cOPMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XMMHUYECKUX 3JIEMEHTOB IEpBOro—4eTBEpTOro nepuonos llepuommyeckon cucremsl .M. Menneneesa,
UCIIONIB3Ysl TIOHSATHS «IHEPTeTHUCCKHE YPOBHU», «IHEPreTHUECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE ¥  BO30YXKIEHHOE OHEPreTUYECKHE COCTOSIHHS ~ aTOMay»; OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX IEMEHTOB U UX COEIMHEHUH I10 EpHOIaM U Ipynram
[Tepnoanueckoit cucremsl . 1. MenaeneeBa, BalEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE
CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

»  chOpMHUPOBAHHOCTb YMEHHUI: XapaKTepU30BaTh (ONMCHIBATH) OOIIIE XUMHUECKUE CBOMCTBA BEIIECTB
Pa3IMyYHbIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXJy HEOPraHU4YECKUMHU
BEIIECTBAMU C ITIOMOIIBIO YPAaBHEHUIH COOTBETCTBYIOLUIUX XUMHUECKUX PEaKLIU;

»  cOPMHUPOBAHHOCTH YMEHUS PAaCKPHIBATh CYITHOCTh: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN
MIOCPEJICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakluil; peakiuil HOHHOTO OOMEHa IMyTEM
COCTaBJIEHUS MX TOJHBIX M COKPAIIEHHBIX MOHHBIX YpPAaBHEHUH; pEaKUUM TUAposin3a; peaxkiuil
KOMILJIEKCO00Opa3oBaHusl (Ha MpuMepe r'UAPOKCOKOMITIIEKCOB I[IMHKA U aJTIOMUHUSA);

»  cOPMHUPOBAHHOCTH YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHHS XUMHUYECKHX PEaKIui C
y4ETOM HX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep M3MEHEHMsI CKOPOCTH XUMHUYECKOW peakluu B
3aBUCHUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKKe XapaKTep CMEIICHHs] XUMUYECKOTO0 PaBHOBECHUS MOJ
BIIMSTHUEM BHEITHUX Bo3zecTBui (mpunnun Jle [llatense);

»  cOPMHUPOBAHHOCTh YMEHHUsS XapaKTEPHU30BaTh XHMHUYECKHE pEAaKIMH, JIeKAle B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YEHHUsI CEpHOM KHUCIIOThl, aMMHakKa, OOlIMe HayyHble NPUHIUIBl XUMHUYECKUX
MIPOM3BO/JICTB; 11€J1IeCO00Pa3HOCTh MPUMEHEHHS] HEOPraHMUECKHUX BEIIECTB B MPOMBILIUIEHHOCTH U B OBITY C
TOYKH 3PEHHS COOTHOLLIEHUS PUCK-TIONIb3a;

»  c(hOpMHPOBAHHOCTH BJIACHHS CHCTEMOIl 3HAaHUH O METOJaX HAyYHOTO TIO3HAHMUS SIBIICHUHN MTPUPOIBI
— HaOroIeHNe, U3MEPEHHE, MOJETNPOBAHNUE, SKCIEPUMEHT (PeaIbHbII 1 MBICICHHBIN), HCIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, yMEHUS IPUMEHSITh 3TH 3HAHUS IIPH SKCIIEPUMEHTAIILHOM HCCIIEI0OBAHUU BEILECTB
U 17151 OOBACHEHHUS XMMUYECKHUX SBJICHHM, UMEIOLIUX MECTO B MPUPOJE, MPAKTUYECKON IEATEIBbHOCTH
YeJI0BEKA U B TIOBCETHEBHOM JKU3HH;

»  c(hOpMHPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBS3b XHMHUYCCKMX 3HAaHUH C TOHATHAMH H
IPEJCTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB Uil 00Jiee OCO3HAHHOIO IOHUMAaHUS
MaTEpHAIBLHOTO €JUHCTBA MUPA;

»  c(hOpMHUPOBAHHOCTh YMEHHS HPOBOAWUTH PACUYETHI: C HCIIOJIH30BAHHEM IOHATHH «MAaccoBas JIOJIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALMs»; MAcChl BELIECTBA WM 00bEMa rasa o U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OJHOIO M3 YYacTBYIOUIMX B PEaKLUH BELIECTB; TEIJIOBOIO
spdexTa peakuuu; 3HaUYCHUs] BOJOPOJHOTO IOKa3aTels PacTBOPOB KUCIOT W IIEJOYEH C H3BECTHOMH
CTENEHbI0 TUCCOLMALUKU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA pEaKIHUM, €CIH OJHO U3
HCXOJHBIX BEIECTB JAHO B BUJAE PacTBOpa ¢ ONPENEIEHHONW MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA
WIH JJAHO B U30BITKE (MMEEeT MPUMECH); JI0JIM BBIX0/1a IPOIYKTa Peaklnu; 00bEMHBIX OTHOIIEHUH ra3os.;
»  chOpMHUPOBAHHOCTh YMEHH: CaMOCTOSITENBbHO IUIAHUPOBATh W  IMPOBOJUTH XHUMUYECKHUI
SKCMEPUMEHT (IPOBEJICHHE pEaKUUi HOHHOIO OOMEHa, NOATBEP)KJEHHE KadeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEILECTB, ONPEIEICHUE CPEIbl PACTBOPOB BELECTB C IOMOLIBIO MHIMKATOPOB, U3yUCHHE
BIIMSIHUSL Pa3IMYHbIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOH peakiuy, pelieHre SKCIIEpUMEHTAIbHBIX 3a/1a4
no temaM «Metamib» U «HemeTtanss») ¢ cobaroieHueM mpaBuil 0€301MacHOro 0OpalleHus C BeeCTBaMU
1 1abopaTopHbIM 00OpyAOBaHUEM, (POPMYIHPOBATh LIEJIb HCCIEIOBaHMS, MPEJICTABIATh B Pa3IMYHOMN
¢dopme pe3yabTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

»  cOpMHpPOBAHHOCTh YMEHH: COONIONATh TpaBWJa TMOJH30BAHHA XHUMHUYECKOW TIOCYIOH W
nabopaTOpHBIM 000pyIOBaHMEM, OOpaIleHus C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKLUHUSMHU IO
BBITNOJTHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB, SKOJIOTHUECKH L1EI1eCO00pa3HOTo MOBEACHUS B OBITY U
TPYAOBOW NEATENBHOCTH B LENIAX COXPAHEHHS CBOETO 3/10POBbs, OKPYXAIOLIEH NPUPOIHON Cpeabl U
JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH OINACHOCTh TOKCHUYECKOIO JEHCTBUS Ha IKUBBIC
OpraHU3MBbl ONPEAEIEHHBIX HEOPraHNYECKUX BELIECTB, IOHMMAs cMblca nokasarens [1JIK;
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c(OpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIATH IIeJICHANPABICHHBIN MOUCK XUMUYECKON HH(POpMATUU
B Pa3IUYHBIX MCTOYHWKAX (HaydHas W ydeOHO-HAydHas JUTEepaTypa, CpeACTBa MacCOBOM MHGpOpMAINH,
WuTepHer u apyrue), KpUTUYECKHA aHAIM3UPOBATh XMMHUUYECKYI0 HH(pOpMAIMio, rnepepadarbiBaTh €€ H
HCIIOJIb30BaTh B COOTBETCTBUHU C MTOCTaBICHHOM yueOHOM 3a/1ayueil.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne || HameHoBaHuME pa3fesioB U TEM KonunuecTBo yacos DnekTpoHHbIe (THPPOBHIEC)
/T MIPOTPAMMBI Beero|[Kortponshere|[Ipaktiieckue 00pa3oBaTeIbHBIC PECYPCHI
paboTsI paboTsI
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKOH XMMUH ‘
1.1|ITpenMeT OpraHMYECKON XUMHUH. 8 bubnuoreka [JOK
Teopust CTpOCHHS OPraHUIECKUX https://m.edsoo.ru/d69df650
coequnenuit A. M. byrneposa
‘I/ITOFO o pazaeny H 8 H ‘
‘Pame.n 2. Y1J1eBoA0pO/abl ‘
2.1|[[IpenenbHbIE YTIECBOIOPOIBI — 5 bu6mmoreka [JOK
AJIKaHbI, IUKI0AIKAHEI https://m.edsoo.ru/d69df650
2.2||HemnpenenbHbIe YTIeBOIOPOIbBI: 14 1 bu6mmoreka [JOK
AJIKEHbI, AJIKAJMEHBI, aTKUHBI https://m.edsoo.ru/d69df650
2.3||ApoMaTHYecKue yrieBoI0POIbI 8 bubmuorexa [JOK
(apensrn) https://m.edsoo.ru/d69df650
2.4|[TpupoiHbIE HICTOYHUKH 4 bubnuoreka [JOK
YIJIEBOIOPOJIOB M UX https://m.edsoo.ru/d69df650
nepepaboTka
2.5|["amoreHnpon3BoIHbIE 4 1 bu6mmoreka [JOK
yIJIEBOJOPOJIOB https://m.edsoo.ru/d69df650
‘I/ITOFO IO pa3feny || 35 || ‘

‘Pame.n 3. Kucaopoaconep:kanime opranudeckue coeInHEeHHsI

aJIbJIETU/IbI U KETOHBI.
KapOonoBeie kuciaoTsl. Cll0KHbIE
s¢upsl. Kups

3.1||Cnuptsl. deHon 11 1 bubnuorexa [IOK
https://m.edsoo.ru/d69df650
3.2||KapOoHHIBHBIE COANHEHUS: 21 1 bubnuorexa [IOK

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

Ne || HaumeHOoBaHuME pa3AesioB U TEM ‘ KonunuecTBo yacos DOnekTpoHHbIe (IU(POBHIL)
/i MpOrpaMMbI Beero|[Kontponbhsre|[Ipaktiueckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI
3.3||YrneBosl 9 1 bubnmoreka [JOK
https://m.edsoo.ru/d69df650
‘I/ITOFO 0 pazzeny H 41 H ‘
‘Pa3)1eJ1 4. A3oTcoaep:kalye OpraHnyecKue coeTuHeHnst ‘
4.1||AMuHBI. AMHMHOKHUCIIOTHI. benku || 12 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/d69df650
‘I/ITOFO 0 pazaeny H 12 H ‘
‘Pa3)1e.11 5. BricokoMoJIeKy/IsIpHbIE COeIMHEHH S ‘
5.1||BricokoMoiieKysipHbIE 6 1 bubnuorexa [JOK
COCTMHEHUS https://m.edsoo.ru/d69df650
‘I/ITOFO 0 pa3eny H 6 H ‘
OBIIEE KOJIMYECTBO YACOB 102 3 6
1O ITPOI'PAMME
11 KJIACC
No || HammeHnoBaHue pa3zielioB ¥ TEM KonuyecTBo yacoB DneKkTpoHHbIE (THUPPOBHIC)
/T MPOTrpaMMBbI Beero|[Kontponshsre|[Ipaktiieckue 00pazoBaTebHBIC PECYPCHI
paboThl paboThI
Pasnen 1. Teopernyeckne 0CHOBbI XUMHH ‘
1.1(|Ctpoenue aToma. 9 bubnuorexa [JOK
[eproanveckuii 3aK0H U https://m.edsoo.ru/2dd57f24
[lepuoanueckas cucrema
XUMHUYECKUX deMeHToB [l. 1.
Meunpeneena
1.2||CtpoeHue BeriecTBa. 11 1 bu6mmoreka [JOK
MHoroo0pasue BeIecTB https://m.edsoo.ru/2dd57f24
1.3|XumMuueckue peakiuu 19 1 3 bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
‘I/ITOFO o pazaeny || 39 || ‘
‘Paaz[e.n 2. Heopranmyeckasi XuMusi ‘
2.1|Hemeramnbl 31 1 3 bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24
2.2||MeTtamnb 23 1 2 bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24
‘I/ITOFO IO pa3feny H 54 H ‘
‘Pa:me.n 3. XuMus ¥ JKU3Hb ‘
3.1||MeToapl TO3HAHUS B XUMUU. 9 bu6mmoreka [JOK
XUMUS U KU3HD https://m.edsoo.ru/2dd57f24
‘I/ITOFO 0 paseny H 9 H ‘
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Ne ||HaumenoBanue pa3zienoB U TeM ‘ KosmmuecTBo yacos ‘ OnextpoHHbIe (LIUPPOBHIE)
/o IIPOrpaMMbI Beero|[Kontponshsre|[Ipaktiueckue 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB || 102 4 8
I10 ITPOTPAMME
MNOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
No || Hara Tema ypoka KosmuectBo DJIeKTpOHHBIE ITU(POBBIC
/1| u3yue 94acoB o0pazoBarenbHbIE PECypCh
HUA Kontpo|| [Tpaktu
JbHBIC || YeCKHUe
paboTHI || paboTHI
Pasnen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOi
XHUMHH
1 ]|02.09.|IIpeaxmeT 1 3HAYCHHE OPTaHUYECKON XUMUH, bubnunoreka [JOK
MPEJICTABICHHE O MHOIOOOpa3HK OPTraHHYECKUX https://m.edsoo.ru/3686e6f5
COEeIMHEHUN
2 ||04.09.|OnekTpoHHOE CTpOEHUE aToMa yriiepoja (OCHOBHOE bubnuoreka [IOK
1 BO30YyX/IEHHOE COCTOsIHU ). BaneHTHbIE https://m.edsoo.ru/Oce6fd4c
BO3MO’KHOCTH aTOMa yriepoja
3 ]|05.09.|| XumMuyeckas cBA3b B OPraHUYECKUX COCTUHEHUSX. bubnuorexa [IOK
MexaHu3Mbl 00pa30BaHMsI KOBAaJEHTHON CBS3H, https://m.edso0.ru/8d39f5¢c8
crocoObl pa3pblBa CBs3EH
4 1/09.09.|Teopus cTpoeHUs: OpPraHMUECKUX COeMHEHU A. M. bubnuorexa [IOK
Bbyrneposa https://m.edsoo.ru/9e595ch8
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https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8

5 ||11.09.|Buabl u3oMepuu: CTpyKTypHast, IPOCTPAHCTBEHHASL. bubnuorexa [JOK
DeKTpoHHBIC 3PPEKTHI B MOJICKYJIaX OPraHHUECKUX https://m.edsoo.ru/b0e61661
COCIMHEHUN

6 ||12.09.|IIpeacraBnenue o KIacCUPUKALNN U bubmuorexa [IOK
cucremarnyeckass HomeHkinatypa (IUPAC) https://m.edsoo.ru/c212dd21
OpPraHUYeCKUX BEIIECTB

7 {|16.09.|Knaccudukanms peakuuii B OpraHH9IeCKONd XUMUHN bubnuorexa [JOK

https://m.edsoo.ru/ba5706aa

8 {|18.09.|Cucremaru3amus u 0000IIeHUE 3HAHUN TI0 TEME bubmmoreka [JOK

https://m.edsoo.ru/87a37cab
Pa3nean 2. YrieBogopoabl

9 1|19.09.||AnrkaHbBI: TOMOJIOTHYECKUH psifl, 001mas hopMmyia, bubnuotexa [JOK
HOMEHKJIATypa M U30MEpHs, IEKTPOHHOE https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT

10 ||23.09.|KonTpoabhas padota Ne 1 no teme «IloBTOpeHue
U yriry0JjieHue 3HaHUi OCHOBHBIX Pa3/iejioB Kypca
8-9 ki1accoB»

11 ||25.09.|®usnueckre 1 XUMHUECKHE CBOMCTBA AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankanoB B npupoe. CriocoObr https://m.edsoo.ru/259b0a5b
MOJTy9YCHHUSI U TIPUMECHEHHUE aJTIKaHOB

12 ||26.09.|Hukmoankansl: o0mas popmyia, HOMEHKIATypa U bubnuoreka [JOK
M30MEpHs, 0COOCHHOCTH CTPOCHHUS M XUMHUUECKHX https://m.edso0.ru/156730d2
CBOWCTB, CITOCOOBI IMOJYYCHHS U TIPUMEHEHUE

13 ||30.09.||Pemienmne pacu€THbIX 3a/1a4 Ha OTIPEICTICHUE bu6mmoreka [IOK
MOJIEKYJISIPHOM (OPMYJIBI OPraHUIECKOTO BEIICCTBA https://m.edsoo.ru/bf84d8eb
IO MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX
B ero cocras. Cucremarnsanysa ¥ 0000IeHre 3HaHUHN
o TemMe

14 1|02.10.||AnkeHbl: TOMOJIOTHYECKHUH psizl, oOmas popmya, bubmuorexa [JOK
HOMEHKJIATypa, 3JEKTPOHHOE U IPOCTPAHCTBECHHOE https://m.edsoo.ru/273b0ale
crpoeHue Moiekys. CTpYKTYpHasi U IIC-TPaHC-

M30Mepusl AIKEHOB

15 ||03.10.||Pusnueckre u XUMHYECKHE CBONCTBA aJIKCHOB. bu6mmoreka [IOK
IIpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd

16 ||07.10.|CnocoOsl mosy4eHus: ¥ NPUMEHEHUE AJIKEHOB bubnuoreka [IOK

https://m.edsoo.ru/665dc058

17 ]|09.10.|IIpaktuyeckas pabora Ne 1 o teme «Ilomyuenue bubnuoreka [JOK
ATHUJICHA U U3yYCHHUE €r0 CBOHCTBY» https://m.edsoo.ru/0941eed8

18 ||10.10.|KonTpoashas paéora Ne 2 o teme: «Pemenne bubnuorexa [IOK
Pac4yéTHBIX 32/1a4 HA ompejieJieHUe https://m.edsoo.ru/e9ea9921
MOJIEKYJIAPHOH (GOPMYJIBI OPraHUYECKOro
BelecTBa»

19 ||14.10.|AnkagueHsl: CONpsHKEHHBIC, H30JIMPOBAHHBIE, bu6mmoreka [JOK
KyMmynupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO https://m.edso0.ru/04298c0a
CTPOCHUS

20 |]16.10.|| XuMuyeckue cBOMCTBA CONPSKEHHBIX TUEHOB bubnuorexa [IOK

https://m.edsoo.ru/e561253d

21 ||17.10.|Cnoco0sbl mosy4eHus U NpUMEHEHUE allkaJIueHOB bubnuorexa [IOK

https://m.edsoo.ru/1aa81660
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21.10.

AJKWHBI: TOMOJIOTHYECKH psif, oOmast opmyina,
HOMEHKJIATYpa, JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI, PU3NIECKUE CBOWCTBA

bubmuoreka [IOK
https://m.edsoo.ru/68b6cc4c

23 [|23.10.| XuMuueckre CBOMCTBA aJIKUHOB bubmuoreka [IOK
https://m.edsoo0.ru/23493a93
24 |124.10.|KauecTBeHHbIE peaKkIMK Ha TPOHHYIO CBSI3b bubnuorexa [IOK
https://m.edsoo.ru/7b1c48da
25 ]|06.11.||CnocoOsbI mosy4eHns ¥ IPUMEHEHUE alTKHHOB bubnuorexa [JOK
https://m.edsoo.ru/a6f9alea
26 ||07.11.|KounTposnnasi padota Ne 3 mo teme: «Pemenune bubnuorexa [JOK
3a/1a4: pacyéThl M0 ypaBHEHHIO XUMHYECKOI https://m.edsoo.ru/5db8e526
peakuumy
27 ||11.11.||CuctemaTnzarnmsa 1 0000eHIE 3HAHUH 110 TEME
28 ||13.11.||ApeHbl: TOMOJIOTHYECKHH psij1, o0mias popmyra, bubnuoreka [IOK
HOMEHKJIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094
CTPOCHHE MOJIEKYJI OCH30J1a U TOIyoJIa, UX
¢uznueckue cBoiicTBa
29 ||14.11.| XuMHu4yecKre CBOMCTBA apEHOB: PEAKIINHU 3aMETICHHSI bubnuoreka [JOK
https://m.edsoo.ru/ad4alae4
30 ||18.11.| Xumudeckne CBOHCTBA apEHOB: peaKInn bubnuotexa [JOK
MPUCOCANHECHHUS, OKUCICHUE TOMOJIOTOB OeH30J1a https://m.edsoo.ru/ad4alae4
31 ||20.11.|OcobeHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA bubnuorexa [JOK
https://m.edsoo.ru/d5018a54
32 ||21.11.||Pemenue pacu€THBIX 3a/1a4 Ha OTIPEICTICHUE bu6moreka [IOK
MOJIEKY/ISIPHOM (hOPMYJIBI OPraHUYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
33 ||25.11.|CrtocoObl mosTydeHHs 1 TIPUMEHEHUE apEHOB bubnuorexa [JOK
https://m.edsoo.ru/6f717d09
34 |127.11.|"'eneTrueckas CBsA3b MEXIY Pa3IMYHBIMU KJIACCAMHU
YIIIEBOJIOPOJIOB
35 ||28.11.|KonTpoabHasi padota Ne 4 no Teme: «Pacuérsl nmo
YPAaBHEHHSAM XHMUYECKHX PeaKIuii.»
CucreMaTusanus M 00001IeHHe 3HAHUH 110 TeMe
36 {|02.12.||ITpupoansiii ra3. [lomyrHbie HEQTSIHbBIE Ta3bl
37 {|04.12.|KameHHBIIi yTroJib U IPOAYKTHI €T0 MepepadoTKH bubnunoreka [JOK
https://m.edsoo.ru/69b3398b
38 1|05.12.|Hed1b 1 criocoOsl e€ nepepadoTku. [Ipumenenue bubnunoreka [JOK
[POJIYKTOB MepepaboTKH HedTH https://m.edsoo.ru/21f9de78
39 [|09.12.|I'eneTnyecKas CBA3b MEX]y PA3IMUHBIMH KJIacCaMHU
YTJIEBOJOPOJIOB
40 ||11.12.|I"anoreHonpon3BOHbIE YTIEBOJOPOIOB: bubnuoreka [IOK
ANIEKTPOHHOE CTPOCHUE; PEAKIIMK 3aMEICHUS https://m.edsoo.ru/82b4d759
rajoreHa
41 |12.12.|deiicTBHE MIen0OYel HA TalOTeHIIPOU3BOIHBIE.
B3aumMopelicTBrie qUranoreHalkaHoB ¢ MarHUEM U
IIUHKOM
42 |16.12.|Cuctemaru3zamus u o0o0IIeHre 3HAaHU) 110 pa3jeny bubnuorexa [IOK

«YTaeBOAOPOABI»

https://m.edsoo.ru/20e89f22
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18.12.

KonTpouabHnas pabora Ne S no teme
«¥YT1J1eBOI0POABD)

bubmuoreka [IOK
https://m.edsoo.ru/95¢9e298

Pa3nea 3. Kucjiopoacoaep:kamue opraHudecKue
coeIMHEeHUs

44 1119.12.|IIpenenbHbIC OJHOATOMHBIE CIIUPTHI: bubnuorexa [JOK
TOMOJIOTUYECKHI psifl, 00mmas Gpopmyra, CTpoeHUE https://m.edsoo.ru/df04c5cd
MOJIEKYJI, ©30MEpHsi, HOMEHKIIATYpa,
Kiaccupukanus, pusnueckue cBOiCTBa
45 |123.12.| Xumuueckre CBOMCTBA MPeAeIbHBIX 0JTHOATOMHBIX bubnuorexa [JOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
46 ||25.12.|[Crtoco0bI mosrydeHus U TPUMEHEHHE 0THOATOMHBIX bubnuorexa [JOK
CIIUPTOB https://m.edso0.ru/48410000
0000000
47 |26.12.|IIpocTbie 3¢upbl: HOMEHKIATYpa U H30MEpHH, bubnuoreka [IOK
0COOCHHOCTH (PU3NYECKUX U XUMHUUECKHX CBOMCTB https://m.edsoo.ru/c2c788b2
48 |30.12.|MHOTOATOMHBIE CIIUPTHI: STHUIICHTIHKOIb U bubnuoreka [IOK
TJIUIEPHH, X QU3NUECKHE U XMMUYECKUE CBOWCTBA https://m.edsoo.ru/ee4d84aa
49 CriocoOpI MoTy4eHHsT ¥ TPUMEHEHNE MHOTOATOMHBIX bubnuorexa [JOK
CIIUPTOB https://m.edsoo.ru/d12e567d
50 @deHoJI: CTpOeHHE MOJIEKYIIbI, PU3NYECKHE CBONCTBRA. bubnuoreka [JOK
TokcuuHOCTh (eHosa https://m.edsoo.ru/2ce726f8
o1 XuMuyeckue cBoicTBa (eHoa bubnuoreka [JOK
https://m.edsoo.ru/037ca5f9
52 Crioco0pl osTy4eHus U IpuMeHeHue (heHona bubnuorexa [JOK
https://m.edsoo.ru/c77ddf4c
53 [Tpaktuueckast padota Ne 2. Permenue bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «CIUPTHI U https://m.edsoo.ru/fd0Oced09
(heHonb»
54 KontpoabHnas padora Ne 6 mo teme «CIUpTHI. bubnuoreka [JOK
Ddpupbl, PeHoI.» https://m.edsoo.ru/1810cb9b
55 ANbJIEruibl U KETOHBI: 3JIEKTPOHHOE CTPOCHUE bubnuoreka [JOK
KapOOHHMILHOU TPYIIIIBI; TOMOJIOTHYCCKHE PSIIBI, https://m.edsoo.ru/b139beaa
oOrmras hopmyna, U30MepHsl © HOMEHKJIATypa
56 AJbACTH]IBI M KETOHBI: (PU3MUECKHE CBOMCTBA; bu6mmoreka [JOK
pEaKIMK IPUCOETUHEHHS https://m.edsoo.ru/c887425c
57 Peakiium okucIIeHUs 1 KAYECTBEHHBIC PEAKIIUU bubnmnorexa LIOK
aJbIETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOblI MoTyueHus allbJIeTHI0B U KETOHOB bu6mmoreka [JOK
https://m.edsoo.ru/520d1c51
59 OnHOOCHOBHBIE TTpeJieNIbHbIE KapOOHOBBIE KUCIIOTHI, bubnuorexa [IOK
0COOCHHOCTH CTPOCHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX bubnuoreka [IOK
¢du3nuecKre CBONCTBA https://m.edsoo.ru/700cc87b
61 XHMMHUYECKUE CBOMCTBA MIPEAECIBHBIX OJHOOCHOBHBIX bubnuorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MYPaBbHHOM KUCTIOTHI. bubnmnoreka [JOK
Msoroo6pa3ue kKapOOHOBBIX KHCIOT https://m.edsoo.ru/bb31be71
63 OCOOGeHHOCTH CBOWCTB: HETIPEIeNbHBIX U bubnuorexa [IOK

ApOMATUYCCKUX Kap60HOBBIX, I[I/IKap6OHOBBIX,

https://m.edso0.ru/83a08773
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THJIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu
BBICIHIMX KapOOHOBBIX KHCIIOT
64 [TonsaTre 0 MpPOM3BOAHBIX KAPOOHOBBIX KUCIIOT bubnuorexa [JOK
https://m.edsoo0.ru/0d162d9d
65 CriocoOsl MmoTydeHus: U TPUMEHEHHE KapOOHOBBIX bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/7¢065c9d
66 CrnosxHbie 3(UPBI: TOMOJIOTHYSCKUN PsiI, OOIIast bubmmoreka [JOK
bopmya, U30MepHs 1 HOMEHKIIaTypa https://m.edsoo.ru/adfffe6d
67 du3nyuecKue U XMMUIECKHEe CBOHCTBA 3(UPOB bubnuorexa [JOK
https://m.edsoo.ru/ad6b94b2
68 KonTtpoabHas padora Ne 7 o teme «PemeHue
PacYéTHBIX 321a4: 0 YPABHEHUIO XMMHYECKOM
PeaKkuum, HA onpe/ae/ieHHe MOJIEKYJISIPHOM
(opMyJIbI OPraHMYecKOro BemecTBa
69 [TpakTuaeckas padota Ne 3. Pemenue bubnmoreka [JOK
IKCIIEPUMEHTABHBIX 337134 1Mo Teme «KapOoHOBbIe https://m.edsoo0.ru/486671fb
KUCTO0ThI. Cl0XKHBIE Y3PUPBI
70 Kupsr: ctpoenue, Gpu3ndecKknue 1 XUMHIECKIE bubnuorexa [JOK
CBOWCTBA (THIPOJIU3) https://m.edsoo.ru/al9c5b98
71 Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKALIUX OCTATKH bubnuoreka [JOK
HETPeIeIbHBIX )KUPHBIX KUCIIOT. JKHUPBI B IPUPOIE https://m.edso0.ru/b0331922
72 Mpbuta Kak COTM BBICIIUX KapOOHOBBIX KUCIIOT, UX bu6mmoreka [IOK
MorolIee neicTBrE. [IOHITHE O CHHTETHYECKUX https://m.edsoo0.ru/3c566565
Moromux cpeactax (CMC)
73 I'eHeTn4eckas CBSI3b YIIE€BOJOPOIOB U bu6moreka [IOK
KHCJIOPOCOAEPKAIIMX OPraHHYECKUX BEIIECTB https://m.edso0.ru/56790c96
‘74 ‘PaCHéTBI M0 YPaBHEHUSIM XHUMHYECKUX PEaKIIUi H

75 CucreMaTu3anus M 00001IeHIE 3HAHMII 10 TeMe bu6mmoreka [IOK
https://m.edsoo.ru/f8eaf2eb

76 OO6mrast XxapaKTepUCTUKA YTIICBOJIOB U bubnuorexa [JOK
Kaaccu(UKaIus yriaeBo10B (MOHO-, AH- https://m.edsoo.ru/7a9693al
TIOJIUCAXAPHJIbI)

7 Momnocaxapupl: puU3nUecKre CBOMCTBA U bubmuorexa [JOK
HAXO0KJICHHE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d

78 [IpuMeHeHue roKo3bl, €€ 3HaUeHUE B bubnuoreka [JOK
KU3HEIEATEILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d

79 Jlucaxapuibl: caxapo3a, MaJIbTO3a U JIAKTO3a. bubmmoreka [IOK
HaxoxieHre B mpupoie U MPUMEHCHUE https://m.edsoo.ru/eb0384e7
IHcaxapuIoB

80 [Monucaxapuapl: CTpOCHUE MaKPOMOJIEKYI, bubnmnorexa LIOK
(du3ryuecKre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHUE https://m.edsoo.ru/72a04508

81 [TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX bubnuoreka [IOK

https://m.edso0.ru/6216e766

82 Pemrenne pacueTHBIX 3a/a4 Ha OIpeEICHUE OIN bubnmnorexa LIOK
BBIX0/1a MPOJIyKTa PEAKIIUHU OT TEOPETHUECKU https://m.edsoo.ru/7fde47ef
BO3MO>KHOTO

83 Cucremaru3zanus 1 00o0IIeHre 3HAaHUHN TI0 pa3jeny bubnuorexa [IOK

https://m.edsoo.ru/08d4364c
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KonTposabHnas pa6ora no teme
«Kuciopoacoaep:kamue opraHu4ecKue
COeMHEeHHUsD)

bubmuoreka [IOK
https://m.edsoo.ru/42c6678e

Pa3nen 4. Azorcoaepikaiiue opraHu4ecKue
COeIMHEeHHus!

85 AMUHBL: K1accuuKanms, CTpOSHUE MOJIEKYJI, O0IIast bubnmoreka [JOK
bopmyia, u3oMepHsi, HOMEHKIATypa U (hPU3HIECKHe https://m.edsoo.ru/efa7e6ca
CBOICTBA

86 XUMHYECKUE CBOWCTBA aU(PATUYECKUX aMUHOB bubnuorexa [JOK

https://m.edsoo.ru/1bc5cf80

87 AHUIUH: CTPOCHHUE aHWJINHA, 0COOCHHOCTH bubnuorexa [JOK
XUMHUYECKHX CBOICTB aHMIIMHA https://m.edsoo.ru/39cd21f1

88 CriocoOsI IMOJTydeHUsT U IPUMEHEHNE AT (PaTHICCKIX bubmmoreka [JOK
aMHHOB https://m.edsoo.ru/eal38763

89 AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepus, bubnuotexa [JOK
¢dusnueckue cpoiictBa. OTIeNbHBIC IPECTABUTEIN https://m.edsoo.ru/d1773e80
0-aMHHOKHCJIOT

90 XUMHUYECKHE CBONCTBA aMHHOKHUCIIOT, X bubnuorexa [JOK
OnosIoTHYeCcKOe 3HaUYCHHE aMUHOKUCIIOT. CHHTE3 U https://m.edsoo.ru/77df705a
THJIPOJIU3 TICTITHIOB

91 benku kak npupoIHbIE TOJTUMEPHI; CTPYKTYPbI bubnuotexa [JOK
0enkoB https://m.edsoo.ru/429e9899

92 XHUMHUYECKHEe CBOMCTBA OEIKOB bu6moreka [IOK

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

93 A30TCOIEepKaIINe TETEPOIUKINYECKUE COCTUHEHUS. bu6moreka [IOK
HykienHOBbBIC KHCIIOTBI: COCTaB, CTPOCHHUE U https://m.edsoo.ru/521d1431
OunosiornyecKasi pojb

94 [Tpaktruueckast padota Ne 4. Permenue bubnuorexa [JOK
HKCIIEPUMEHTAJIBHBIX 3a/1a4 [10 TEME https://m.edsoo.ru/8e3c02d1
«A30TCOJIEpIKAIIIE OPTaHUICCKUE COCAMHEHUS

95 [IpakTuueckas padota Ne 5. Permenue bubnuorexa [JOK
SKCIIEPUMEHTAJIBHBIX 3a/1a4 1o TeMe "Pacno3HaBanme https://m.edsoo.ru/bde3fdf6
OPraHM4eCKUX COCTUMHEHUN"

96 KontpoabHasi pa6oTra no reme «A30Tcoaep:Kaiue bubnunoreka [JOK

OpraHun4eCKue COCIAMHCHUS»

https://m.edsoo.ru/ce561bc7

‘Paaz[e.n 5. BoicokoMoJieKyJIsIpHbIE COeIMHEeHH s “

97 OCHOBHBIC TIOHSTUS] XUMHH BHICOKOMOJICKYJISIPHBIX bubmmoreka [IOK
COEIMHEHUI U METObI UX CUHTE3A — https://m.edsoo.ru/7aa63ebd
MOJIUMEPU3AIHSI U TIOJTMKOHICHCAIIHSI

98 [Tnactmaccel. YTunu3zanus u nepepadboTka IIacTuka bubnuorexa [IOK

https://m.edsoo.ru/82242e0f

99 DnacToMephl: HATypalIbHbI CHHTETUYECKUE bubmoreka [IOK
Kay4yyku. Pesuna https://m.edsoo.ru/246103ec

10 BookHa: HatypanbHbIE, HCKYCCTBCHHBIE, bubnmnorexa LIOK

0 cuHTeTnueckue. [lomumepsl cienuaibHOTO https://m.edso0.ru/5963a601
Ha3HAYCHUS

10 IIpaktuyeckas padora Ne 6. Pemenue bubnuorexa [IOK

1 AKCMEPUMEHTAIBHBIX 3a/1a4 TI0 TEME https://m.edsoo.ru/3aebd77a

«Pacro3HaBaHue MIacTMacC U BOJIOKOHY
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10 O0o001IeHre U CUCTeMAaTH3alNs U3Y9eHHOTO bubnmoreka [JOK
2 Marepuaia 1o reMe «BBICOKOMOJICKYIISIpHbIC https://m.edsoo.ru/6a22b1e8
COEJIMHEHUS»
OBIIEE KOJIMYECTBO YACOB 3 6
10 ITPOT'PAMME 102
11 KJIACC
Ne || Hata Tema ypoka KonuuectBo uacos DJEeKTPOHHEIC TU(POBBIE
/a 00pa3oBaTebHBIC PECYPCH
Kontponshsie||[IpakTrueckue
paboThI paboThI
1 Atom. CocTaB aTOMHBIX sep. XUMUYECKUI bubnuorexa [IOK
aneMeHT. M30Tombl https://m.edsoo.ru/59c112ee
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2 CTpoeHue MEeKTPOHHBIX 000JI0YEK aTOMOB, bubnuorexa [JOK
KBaHTOBBIC YKCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccugukaruss XaMHUECKUX JIEMEHTOB (S- bubnuorexa [JOK
, p-, d-, f-a;1emenTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpOHOB IO aTOMHBIM bubnuorexa [JOK
opOuTasIM https://m.edsoo.ru/f5f750fe
S DNEeKTPOHHBIC KOH(DUTYpAIIMHA aTOMOB bubnuorexa [JOK
3JIEMEHTOB B OCHOBHOM M BO30Y)KJIEHHOM https://m.edsoo.ru/8149e846
COCTOSTHUH
6 DNEeKTPOHHBIC KOH(DUTYpAIIMA HOHOB. bubnuorexa [JOK
DIEKTPOOTPHUIIATEILHOCTD https://m.edsoo.ru/a0764b24
7 [Iepnoanueckuit 3axoH u Ilepnoauueckas bubnuorexa [JOK
crcTeMa XUMHUYECKUX 3ieMeHToB 1. U. https://m.edso0.ru/16957c01
MenneneeBa, CBA3b C COBPEMEHHOM TEOPUEHN
CTPOEHUS aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB bubnuotexa [JOK
XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH https://m.edsoo.ru/f8468927
MIPOCTBIX U CJIOKHBIX BEMIECTB TI0 TPYIIIaM 1
TIepHo1aM
9 CucreMaru3anus 1 0000IIeHNE 3HAHUH TTO bu6mmorexa [IOK
Teme https://m.edsoo.ru/8fad2942
10 Buaer xumuueckoil cBs3u. MexaHUu3MBbl bubmuoreka [JOK
00pa30BaHuUs KOBAJCHTHOM CBSI3H. https://m.edsoo.ru/5a8072af
Boaopoanas cBsizb. MexXMOJIEKYIsIpHBIE
B3aMMOJECHCTBUSA
11 BaneHTHOCTE U BaJIEHTHBIE BO3MOXKHOCTH bubmmorexa [JOK
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPbI https://m.edsoo.ru/3d2ca093
MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM
12 [IpencraBneHus 0 KOMIIJIEKCHBIX bu6mmoreka [JOK
COEMHEHHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
13 BerectBa MOJIEKYIISIPHOTO U bubnuoreka [IOK
HEMOJICKYJIIPHOTO cTpOCHHMS. THITBI https://m.edsoo.ru/e167635b
KPUCTAJIMYECKUX PEUIETOK U CBONCTBA
BEIIECTB
14 IlonaTtue o qUCIEPCHBIX CUCTEMAX. bu6mmoreka [JOK
IIpencraBieHre 0 KOJUIOUIHBIX PaCTBOpaX https://m.edsoo.ru/da2c70e4
15 HcTuHHbIE pacTBOPHI: HACBILIEHHBIE U bubnuoreka [JOK
HEHACHIIIEHHBIC, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatst
16 CrniocoObl BBIpaKEHNS KOHIIEHTPALUU bubnuoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemtenue 3a7a4 ¢ UCIoIb30BaHUEM HOHATHI bu6mmoreka [JOK
«MaccoBasi J0JIs1 PACTBOPEHHOTO BEIIIECTBAY, https://m.edsoo.ru/785e0ab4
«MOJISIpHAsI KOHIIEHTPALIUS)
18 Knaccugukanus 1 HoMeHKIaTypa bubnuorexa [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus ¥ 0000IeHNe 3HAHUH TI0 bubmuoreka [JOK

TCMC

https://m.edsoo.ru/8d2c6a3a
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KonTtponeHas padota no temam «Ctpoenue
aroMa. [lepronnueckuii 3aKOH U
IIepnoanueckas cucTeMa XMMUYECKUX
anemenToB Jl. 1. MenneneeBay», «CtpoeHue
BeliecTBa. MHOrooOpa3ue BemecTBy»

bubmmoreka [{OK
https://m.edsoo.ru/70a60aa4

21

Knaccugukanyss XaMHUECKUX peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEILIECTB; 3aKOH
COXPAaHEHUS U IPEBPALICHUs SHEPTUU TIPU
XUMHMUYECKUX PEaKLMSIX

bub6mmoreka [{OK
https://m.edsoo0.ru/6335cdd2

22

TennoBbie 3G HEKTH XUMUYIECKUX PEAKITHA.
TepmoxuMHuyeckre ypaBHEHHS

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

23

Breraucnenus no YPaBHCHHUAM XUMHYCCKUX
pCaKIII/II\/JI U TCPMOXUMHNYCCKHUM YPABHCHUAM

bubmmoreka [IOK
https://m.edsoo.ru/87b13954

24

CKopoCTh XUMUYECKOM peaKIuu, e
3aBUCHUMOCTB OT Pa3JIMYHBIX (PAKTOPOB.
Kartanuz u xaranuzaropsl

\25

‘FOMOFGHHHe U TETEPOTCHHBIE PEAKIINH ”

26 [TpakTudeckas pabora Ne 1 o Teme bubmoreka [IOK
«Brnusaue pa3nuuHbix HaKTOpoOB Ha https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOW PEaKITim

27 OOpatuMbie 1 HEOOpPATUMBbIE PEAKIIHH. bubmuoreka [JOK
XUMHUYECKOE PABHOBECHUE https://m.edso0.ru/30952f9b

28 [Tpaktuyeckas pabora Ne 2 mo reme bubmuoreka [IOK
«Bnusiare pa3nndyHbIX (aKTOPOB HA https://m.edsoo.ru/3bf34el7
MOJIOKEHHE XUMHUYIECKOTO PAaBHOBECHSD)

29 DIEKTPOJUTHYECCKAS TUCCOIHALINS. bubmmorexa [JOK
CunbHbIC 1 cita0bie 37eKTpoauThl. CTerneHb https://m.edsoo.ru/5f766bdf
JMCCOTIMALINT

30 HNonnoe npoussenenue Bopl. Cpena bu6mmoreka [JOK
BOJHBIX pacTBOPOB. BomopoaHbIit https://m.edsoo.ru/3966ca89
nokaszatens (pH) pactBopa

31 IM'maponus coneit. Peakuuu, npoTekaromue B bu6mmoreka [JOK
pacTBOpax 3IEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd

32 [IpakTiueckas paborta Ne 3 mo Teme bubnunoreka [JOK
«XHUMHYECKUE PEAKIMH B PaCTBOPAX https://m.edsoo.ru/2e3daeb0
AIIEKTPOIUTOBY

33 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peaknuy. BaxkHele OKHCIUTENH U https://m.edso0.ru/56226060
BOCCTaHOBHTEIIH

34 Meto JIeKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubmmoreka [IOK
OanaHca https://m.edsoo.ru/fb691387

35 DIEKTPOIN3 PaCTBOPOB U PACILIABOB bubnuoreka [JOK
BEIIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3ana4 pa3nuyHbIX TUIIOB bu6mmoreka [JOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3ana4 pa3nuyHbIX TUIIOB bu6mmoreka [JOK

https://m.edsoo.ru/5afa265d
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38 Cucremarusarys U 0000IIeHHe 3HAHHH TT0 Bubanorexa [IOK
TeMe «XHUMHUYECKUE PEAKIIUI» https://m.edsoo.ru/c161eb85
39 KontposbHas pabora 1o temMme «XMMHUYEeCKUe bubnunoreka LIOK
peaKIum» https://m.edsoo.ru/a8a0a930
40 [Tonoxxenne HemeraiuioB B Ilepuonnueckoi bubnuorexa [JOK
CHCTEME XUMHUECKUX dieMeHToB 1. U. https://m.edsoo.ru/8ca2dcad
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS HX
aTroMoB. Du3MuecKre CBOMCTBA HEMETAILIIOB
41 AJLIOTpOITUS. HEMETAILIOB (Ha IpuMepe bubmuoreka [IOK
KUCIIopoJa, cepbl, pocdopa u yriaepoaa) https://m.edsoo.ru/ef92c91c
42 Bopopoa: nonydenue, Gusndeckue u bubmmorexa [IOK
XUMHUYECKHE CBOWCTBA. [ MIpHIbI https://m.edsoo0.ru/0aa8f613
43 ["anoreHbl: HAX0XKIEHUE B IPUPOJIE, bubmmorexa [IOK
CIIOCOOBI MOyueHHsI, HUIUICCKHE U https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
44 I"anorenoBotopoiel. Baxkneimme bubmmorexa [IOK
KHCIIOPOJICOACPIKAIIIE COCAUHCHHUS https://m.edsoo.ru/6b3255e6
rajJoreHoB
45 JlabopaTopHbI€ U MPOMBIIIIEHHBIE CIIOCOOBI bubmuoreka [JOK
MOJIy4eHHs TajoreHoB. [IpuMeHeHne https://m.edsoo.ru/6971aca4
TaJIOreHOB U UX COCTUHEHUH
46 [Tpaktuyeckas pabora Ne 4. Pemenne bubmoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 110 TEME https://m.edsoo.ru/8b26fecd
«I["anoreHsn
47 Kucnopox: nabopatopHbie u bubmuoreka [IOK
MIPOMBIIIICHHBIE CITOCOOBI MTOTYUCHHS, https://m.edsoo.ru/c8abc36a
(bu3uveckue u XumMudeckrue ceorictra. O30H.
[TpumeHeHme KUCIOPOa U 030HA
48 OKCHJIBI K TIEPOKCH/IBI bubmmorexa [JOK
https://m.edsoo.ru/5¢8816a0
49 Penienue 3an1a4 pa3nu4yHbIX TUIIOB bu6mmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: HaxOXJIeHHUE B MPUPOJIC, CITOCOOBI bubnuoreka [JOK
noJydeHus, GU3NUECKHE U XUMUIECKUEC https://m.edsoo.ru/46afae16
CBOMCTBA
51 CepoBosopo, Cynbpuabl bu6mmoreka [JOK
https://m.edsoo.ru/7¢875999
52 Kucnopoacoaepkanye coeiMHEHUs CEPBI. bubnmnorexa LIOK
OCOOCHHOCTH CBOWCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
53 ITpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK
AKCTIEPUMEHTANBHBIX 337a4 1o Teme «Cepa https://m.edsoo.ru/Oafb05e4
U €€ COCTUHECHUA
54 A30T: Hax0X/IeHHE B IPUPO/JIE, CIIOCOOBI bubnuorexa [IOK
MOJTy4eHHs, PU3NUECKHE U XUMUYECKUE https://m.edsoo.ru/badd2255
CBOWCTBAa. AMMHAK, HUTPHUIBI
95 Kucnopozacoaepsxariye coeiMHEHUS a30Ta. bubnuorexa [IOK
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHue a30Ta U €ro COEIUHEHUN. bubnuorexa [IOK

A30THBIE YI0OpEHUS

https://m.edso0.ru/129f5059
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docdop: HaXOKAESHUE B IPUPOJIE, CIOCOOBI
MoJTydeHus1, GU3MUECKUE U XUMUYECKUE
cBoiictBa. Pochuast u Gochun

bubmmoreka [{OK
https://m.edsoo.ru/9a6b43ec

58 Oxcugsl hocdopa, hochopconepxanire bubnmoreka [JOK
kuciotbl. Conu hocopHO KHCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue ocdopa u ero coeqMHEHUH. bubmuorexa [IOK
docdopHsie ynoOpeHus https://m.edsoo.ru/a218070a
60 [MpakTrueckas padota Ne 6. Pemenne bubnunorexa LIOK
AKCIIEPUMEHTAILHBIX 33][a4 110 TeME «A30T https://m.edsoo.ru/8175ac3f
1 (hochop M X COCTUHCHUS
61 Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, bubnuorexa [JOK
AJTIOTPOIHBIC MOAU(DUKAIIUH; (PU3HUECKHE U https://m.edsoo.ru/1eb19f%e
XUMHUUYECKHE CBOWCTBA, PUMEHCHUE
62 Oxcwun yriepoaa(Il), okeun yriaepoma(I1V), bubmuoreka [JOK
YroJibHasl KUCIIOTA U €€ COJIH https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3aMyHBIX THUIIOB bubmmorexa [IOK
https://m.edso0.ru/6029b609
64 Kpemunii: HaxoXJeHHE B TIPUPOJIE, CTIOCOOBI bubmoreka [IOK
noJiyueHus, GU3NUECKHe U XUMUYICCKUE https://m.edsoo0.ru/143558ab
CBOMCTBA
65 Oxcup kpemuausi(1V), kpeMHHEBasE KHCIIOTA, bubmmoreka [JOK
CHITUKATBI https://m.edsoo.ru/3170e7bl
66 [TpuMeHeHe KPEMHHS U €T0 COCTUHCHHUI. bubmuoreka [IOK
Ctexito, ero mojay4eHue, BHIbI CTEKIIA https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
67 Perrenue 3a1a4 pa3jaMyHbIX THIIOB bubmmorexa [JOK
https://m.edsoo.ru/b624f801
68 CucremaTu3zais 1 0000IIeHE 3HAHMUH T10 bubmmorexa [JOK
teme «Hemeramasn https://m.edsoo.ru/6e864db5
69 KonTtponpHas paboTa o teme bubnuoreka [JOK
«Hemerammsi» https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJBbHON paboTHI, bubnuoreka [JOK
KOPPEKIHS OIHO0K https://m.edsoo.ru/2b7e¢9510
71 [Tonoxenue metamioB B [lepuoauyeckoit bu6mmoreka [JOK
CHCTEME XUMHUYECKUX 3JICMEHTOB. https://m.edso0.ru/9839c16¢c
OCOOCHHOCTH CTPOCHUS SICKTPOHHBIX
000JI0YEK aTOMOB METAJLIOB
72 O6mue ¢puznyeckue CBOMCTBa METAJIOB. bubnunoreka [JOK
[TpuMeHeHrHe METAIIIOB B OBITY M TEXHHUKE https://m.edsoo.ru/51dac9d3
73 Crnasel MetasuioB. Koppo3ust Meramios bubnuorexa [IOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuyHbeIX TUIIOB bu6mmoreka [JOK
https://m.edsoo.ru/e3de37h6
75 DONEKTPOXUMHUYECKHUN psijl HANIPSHKEHUH bubnuoreka [IOK
MeTaiuioB. OO0IIHe crocoObl MOTyYeHUS https://m.edsoo.ru/94eb377a
METaJIIOB
76 OOas xapakTepucTuka MetauioB |A- bubnuorexa [IOK

rpymisl [lepuoandeckon cuCTEMBI
XUMHUUYECKHUX AJIEMEHTOB. Hatpuii u kanuii:

https://m.edsoo.ru/e12c26b3
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MoJIy4eHUE, PU3UICCKUE U XUMHUCCKHE
CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN
7 Oomias xapakTepuctuka Mmetauios |A- bubnuoreka [IOK
rpynnsl [leproandeckoit CUCTEMBI https://m.edsoo.ru/7c3e49c0
XUMHUYECKUX 3JIEMEHTOB. Maruui u
KaJIbIIMIA: MOJTydeHUE, PU3UUCCKUE U
XUMUYECKHE CBOMCTBA, IPUMCHEHUE
MIPOCTHIX BEIIECTB M UX COCTUHCHUI
78 JXK€ctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs bubnuorexa [JOK
https://m.edsoo.ru/c74bfae9
79 AJTFOMUHMIL: TIONydeHHe, (GU3NIecKue n bubnuorexa [JOK
XUMHUUYECKHE CBOWCTBA, PUMEHCHUE https://m.edsoo.ru/0e79b266
80 AmdoTepHbIe CBOHCTBA OKCHJIA bubmmoreka [IOK
THIPOKCH/IA ATFOMUHHS, https://m.edsoo.ru/5d12d318
THJIPOKCOKOMITIIEKCHI alTFOMUHHMSI, UX
MPUMEHEHHE
‘81 ‘PGHIGHI/Ie 3aJa4 Pa3IUYHBIX TUIIOB || H
82 [Tpaktuyeckas pabora Ne 7. Pemenune bubmoreka [IOK
IKCIIEPUMEHTANBHBIX 33124 110 TeME https://m.edsoo.ru/27a4af43
«MeTasuTbl TIaBHBIX TOATPYIII
83 OO0r1ast XxapaKTepUCTHKA METAIIIIOB bubmuoreka [JOK
no6ounsx moarpymi (Bb-rpyrm) https://m.edsoo0.ru/610d7431
[Teproanuecko cUCTEMbI XUMUYECKHUX
3JIEMEHTOB
84 duznuecKue ¥ XUMUYECKHE CBOWCTBA XpoMa bubnuoreka [IOK
U €T0 COCITUHCHUM, MX PUMEHEHHE https://m.edsoo.ru/9911bef3
85 Baxkneiinme coeTMHEHNS MapraHIia. bubmmorexa [JOK
[TepMaHraHaT Kaius, €ro OKMCIUTEIbHbIE https://m.edso0.ru/039d69c8
CBOMCTBA
86 dOu3nvecKrue U XUMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
xKeresa U ero coefaunenuit. [lomydenue u https://m.edsoo.ru/1b7{8741
PUMEHEHHE CILIABOB JKeye3a
87 dusnyeckre U XUMUYECKUE CBOMCTBA MEIN bu6mmoreka [JOK
U €€ COeIUHEHUH, NX IPUMEHEHHE https://m.edsoo.ru/2bc0f954
88 duznyecKrue U XAMUYECKUAE CBOMCTBA IMHKA bubaunorexa [IOK
U €r0 COCIUHCHUIN, MX IPUMEHEHHE. https://m.edsoo.ru/b1f2beal
I'MAPOKCOKOMILIEKCHI IIMHKA
89 [IpakTueckas paborta Ne 8. Pemenue bubnuoreka [JOK
AKCTIIEPUMEHTAIBHBIX 337124 110 TEMe https://m.edsoo.ru/a6e352ea
«MeTasutbl TOOOYHBIX TTOTPYIII
90 Pemenue 3a1a4 pa3nuyHbeIX TUIIOB bu6mmoreka [JOK
https://m.edsoo.ru/a8b83d83
91 O0001IeHHE U CHCTEMATH3AIUS H3YYEHHOTO bubmmoreka [IOK
Marepuaia 1o Teme «MeTambD https://m.edsoo.ru/e91fe975
92 KonTposnpHas padoTa 1o Teme «MeTauibi» bubmuoreka [JOK
https://m.edsoo.ru/83f63ea3
93 AHaIIN3 pe3yIbTaTOB KOHTPOJIbHOM PabOTHI, bubnuoreka [JOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
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94

Pounb xuMuu B oOecriedeHu yCTOHUIUBOTO
pa3BuTus yenoseuecTsa. [lonarue o
Hay4HBIX METOJIaX UCCIICIOBAHUS BEIIECTB

bubmmoreka [{OK
https://m.edsoo.ru/080fe1f0

95 HayuHble IpUHIUIIBI OpraHU3aly bubnuorexa [JOK
XUMHUYECKOTO TIPOU3BOJICTBA. https://m.edsoo.ru/2e45a44f
[TpoMBIIUIEHHBIE CIOCOOBI MOJTyYCHHSI
BAKHEWILNX BELIECTB

96 XUMHUYECKOE 3arpsi3HECHUE OKPYyXKAroLIeh bubnunorexa [LIOK
Cpelibl U €ro TOCIIEACTBHS https://m.edsoo.ru/9f11bf51

97 XUMUS U 3I0pPOBBE YEIOBEKA. bubnuorexa [JOK
JlekapCTBEHHBIC CPEICTBA https://m.edsoo0.ru/a6552721

98 Xumus nuiiy. Poib XuMuu B 00ecIIieueHUH bubmuoreka [JOK
MUIIEeBOI 0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernyeckue u mapgromMepHbie CpeacTBa. bubmmorexa [IOK
berToBas xumus https://m.edsoo.ru/da42d5a9

100 X¥MHS B CTPOUTENBCTBE. BakHeimme bubnuorexa [JOK
CTPOUTEIIBHBIC U KOHCTPYKIIMOHHBIC https://m.edso0.ru/61e69003
MaTepHabl

101 XHUMHS B CEIBCKOM XO3SIHCTBE. bubmuoreka [JOK
Opranuueckre ¥ MUHEepaIbHbIC yI00peHHUs https://m.edsoo.ru/fd39587d

102 Cucremaru3anus ¥ 0000IIeHIE 3HAHUH 110 bubmuoreka [JOK

TEMC

https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102
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