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MHNOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamMma 1O XMMHUHM Ha YpPOBHE CpemHEro ooOmiero oOpas3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoii ®@enepamum», TpeOOBaHHN K
pe3ynbTataM ocBoeHUs (enepantbHON 00pazoBaTeNbHOI MporpaMmsel cpenaero odmero oodpazoanusi(@OIT COO),
mpe/icTaBiIeHHBIX B DenepanbHOM rocyiapcTBeHHOM oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konnemuu
MpernojaBaHusl y4yeOHOro mnpeaMera «XUMHsS» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit ®Penepanum,
peaM3yloNIMX OCHOBHBIE 00pa3oBaTeNbHbIE TPOrPaMMBI, W OCHOBHBIX THONOXKeHUH «CTpareruu pa3BUTHS
BocriutaHus B Poccuiickoit @eneparun Ha iepuon 1o 2025 roma» (Pacnopsbxenne [Ipasurensctea PO ot 29.05. 2015
Ne 996 - p.).

XuUMHsl Ha ypOBHE YIUIYOJIEHHOTO M3Y4EHUsI 3aHMMAeT Ba)XHOE MECTO B CHCTEME €CTECTBEHHO-HAY4YHOI'O
obpazoBanust yuyamuxcst 10—11 kmaccoB. M3yueHne npenmera, peaqusyeMoe B yCIoBHsX IH(depeHIrpoBaHHOrO,
npoduibHOrO O00ydYeHHs, TNPH3BAHO OOECHEUUTh OO0IIE00Pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO IIOIIOTOBKY
BBIIMTYCKHUKOB IIIKOJIBI, HEOOXOMUMYIO JUIS aIaliTallii MX K OBICTPO MEHSIOMIMMCS YCIIOBHSIM JKU3HH B COLIUYME, a
TaKXKe JUIsl IPOIOJDKEHHsI 00yYEeHHUS B OpraHu3aIysiX IpodecCHOHaIBHOr0 00pa30BaHMsl, B KOTOPBIX XUMUSI SIBIISIETCS
OJTHOM M3 IPHOPUTETHBIX JTUCIUILIHH.

B mnporpamme mo XMMHMM Ha3zHayeHHE NpenMera «XHMHUS» TONy4aeT MOJIPOOHYI0 HHTEPIPETALHIO B
COOTBETCTBHH C 0OcHOBoIoararomumMu nojoxeHusMu @I'OC COO o B3anM000yCITOBICHHOCTH LIENIEH, COAepKaHusl,
pe3ynbTaToB OOy4eHHs M TPeOOBaHMWH K YPOBHIO TOJAIOTOBKM BBIMYCKHHUKOB. CBHUJIETENBECTBOM TOMY SIBIISIFOTCS
CJIE/IIOIIME BBIMIOIHSAEMbIE IPOrPAMMON IO XUMUH (DYHKITHH:

e  uH(pOpMANMOHHO-METOIMYECKAsl, peaau3anus KOTOpOoil oOecneynBaeT NONyYeHHE MPEACTABICHUS O
HEJSIX, COIepKaHUM, O0lIeH cTpaTerny o0y4YeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YYaIOIINXCS CPEICTBAMHU
npenMera, U3y4aeMoro B paMKax KOHKPETHOTO npoduist;

®  OpraHM3alMOHHO-TUIAHUPYOIAs, KOTOpast nperycMaTprBaeT onpe/ielieHue: NPUHIUITOB
CTPYKTYPHUPOBAHHUSA U IOCJICAOBATCIIBHOCTU U3YYCHHUA yqe6H0r0 Marcpuajia, KOJINMYECTBCHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOA0B K ()OPMUPOBAHHIO COJIEPIKATENHLHON OCHOBBI KOHTPOJIS U
OLICHKH 00pa30BaTeNbHbIX JOCTHXEHHI 00y4alomuXcsl B paMKaX HTOTOBOI aTTeCTaluy B popMe eAUHOIO
roCyZIapCTBEHHOTO 9K3aMEHa 110 XUMHUH.

[porpamma st yryOn€HHOrO U3y4eHHsT XUMHH:

e  YCTaHABJIMBAaeT WHBAPHAHTHOE IPEAMETHOE COJIEp)KaHME, 00s3aTeNbHOEC JUId M3YyYEHUs] B paMKax
OTHENbHBIX MNpoduiIeH, NMperycMaTpUBAeT pPACIpeielieHHe M CTPYKTYpUPOBaHHE €ro IO KiaccaM,
OCHOBHBIM COZEpP KaTeNbHBIM JIMHUAM/Pa3ienaM Kypca;

e 1aéT MpUMEepHOe pacrpenelieHne y4eOHOT0 BPEeMEHH, PeKOMEHIyeMOT0 Ul H3Y4eHHs OTACTbHBIX TEM;

e qpemyaraeT NPUMEPHYIO IIOC/IENOBATENbHOCTh HM3YYEHHS Y4YeOHOro MarepHayia C Y4ETOM JIOTHKH
MIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBsI3€il;

e  11aéT METOIMYECKYI0 WHTEpIpEeTalnio Ieje M 3aJad M3ydeHHs IpeaMeTa Ha YriryOlnEHHOM ypOBHE C
y46TOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpEIHEro oOIIero o0pa3oBaHMS, COAEPKATEIBHOU
XapaKTePUCTUKH IUIAHUPYEMbIX PEe3yJIbTaTOB OCBOCHHS OCHOBHOWH 00pa30BaTEIbHOH IPOrpaMMBI
cpenHero obmero oOpa3oBaHus (IMYHOCTHBIX, METANPEAMETHBIX, NPEAMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIBHBIX JACHCTBHH OOy4aromIerocsi MO OCBOGHUIO COAEPKaHMS
npeaMeTa.

Ilo BceM Ha3BaHHBIM MO3MIMAM B IIPOrpaMMe MO XUMHH MPEAYCMOTPEHA NMPEEMCTBEHHOCTh C OOy4eHHEM
XMMHUH Ha yPOBHE OCHOBHOTO OOIIero o0pa3oBaHHs. 3a IIPEAeiaMH YCTAaHOBJICHHOW MpPOTpaMMOIl 1O XHUMHH
o0s3aTenpHON (MHBApHAHTHON) COCTABIISIOMICH cofiepkKaHus yaeOHOro nmpenamMeTa « XUMIS» 0CTaéTcsi BO3MOKHOCTD
BbIOOpa €ro BAapHATHBHON COCTaBIIOUICH, KOTOpas JOJKHA OMPENENAThCS B COOTBETCTBHUHM C HANpPaBICHHUEM
KOHKPETHOT 0 NPOQHIIs 00yUESHHS.

B cootBerctBun ¢ xoHnentyansHbIMU monoxeHmssMH OI'OC COO o Ha3HaYeHHWH MPEIMETOB 0a30BOTO U
yrayOonéHHoro ypoBHe# B cucreMe auddepeHIInpoBaHHOr0 00y4IeHHsI Ha YPOBHE CPEIHEro O0IIero o0pa3oBaHUS
XMMUS Ha yPOBHE YIIIyOJIEHHOrO N3YIEHHUS HAIIPABJICH HA PEAIN3aIMIO MIPEEMCTBEHHOCTH C MOCIETYIOMINM 3TarloM
TIOTYYeHHsT XUMHUYIECKOTO OOpa30BaHUSI B PAMKaX M3YYCHHS CHEIHAIBHBIX €CTECTBEHHO-HAYYHBIX W XUMHWYECKHX
JVCIIWIUIMH B By3aX U OPTaHMU3aIMAX CpeTHEro mpodeccrnonaabHoro 00pazoBanus. B 3Toii cBsI3M H3ydeHne nmpeaMeTa
«XUMHSD» OPHEHTHPOBAHO INPEUMYIIECTBEHHO Ha PACIIMPEHHE W YIIyOJIEHHE TEOPETHYECKOM M MPaKTHYECKOH
TIOATOTOBKN OOYJarONIMXCs, BBIOPABIIMX OMNPENENEHHBIH TPOGIIL OOY4YEeHHs, B TOM YHCIE C IIEPCHEKTHUBOMH
TIOCJIYFOIIETO TTOYIEeHHUsI XUMHYECKOro 00pa30BaHus B OpraHnu3asiX npodeccnoHambHOro oopasoBanus. Hapsny
¢ atuM, B cBere TpedoBannii @PT'OC COO k ruraHUpYeMBbIM pe3ylbTaTaM OCBOCHUS (eaepabHOi 00pa30BaTeNbHOMN
TIPOrpaMMBI CpeTHEr0 0011eTo 00pa3oBaHus U3ydeHHE peMeTa « XUMHS» OpUEHTHPOBAHO TAKXKE Ha PEIICHHE 3a/1a4



BOCHIUTAHMS M COIMAIBFHOTO Pa3BUTHs 00ydaromuxcs, Ha (GOpMHUpOBaHNE y HUX OOIIEHHTEIIEKTYaIbHBIX YMEHUH,
YMEHHH  panfoHANM3alyd  y4eOHOro Tpyda W OOOOIIEHHBIX  CHOCOOOB  JIESITEIBHOCTH,  MMEIOIINX
MEXIUCIMTUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocTaBmnsronyMu npeaMeTa « XuMus» Ha YPOBHE YIiTyOJIEHHOT0 M3y4EHHS SBISTIOTCS yriTyON€HHBIE KYpChl —
«Opranngeckas xumusp» U «OOmass W HeopraHudyeckas XuUMHsDy. lIpH ompesielieHHH IOAXOI0B K OTOOpY H
CTPYKTYPHOH OpraHM3alli{ COJEp)KaHHs 3TUX KYypCOB B IPOrpaMMe IO XUMHHU 32 OCHOBY IIPHHSTHI ITOJIOKEHUS
OI'OC COO o paznuuusx 6a30BOro U yriayoJEHHOTO YPOBHEH M3ydeHUs MTpeaMeTa.

OcHoBy cozpepxaHusi KypcoB «Opranuyeckast xuMusi» u «OOIas u HeopraHHdecKass XUMHSD) COCTaBIISET
COBOKYITHOCTB MPEJMETHBIX 3HAHUH 1 YMEHUH, OTHOCSIINXCS K 0a30BOMY YPOBHIO H3Y4ESHUS IpeIMETa. JTa CHCTEMa
3HAaHHUH TIONTy4aeT ONpenes€HHOEe TEOPETUUECKOE JIOTOHEHHE, TT03BOJISIONIEe OCO3HAHHO OCBOHTH CYIECTBEHHO
Oonpinmnii 00BEM (akTorornueckoro mMarepuana. Tak, Ha yriiyONEHHOM YpOBHE M3Y4YEHHs IpeaMeTa obecrieueHa
BO3MO)KHOCTH 3HAYHMTEILHOTO YBEIHYCHUSI 00bEMa 3HAHUIM O XUMHYECKUX DJIEMEHTaX W CBOMCTBAaX MX COCAWHEHUI
Ha OCHOBE pacUIUpeHUs M YIIIyOJIeHHWs MPEACTaBICHUH O CTPOSHMM BEIECTBA, XUMHYECKOW CBS3U U
3aKOHOMEPHOCTSIX IPOTEKaHMsl PEaKlUi, paccMaTpUBaeMbIX C TOYKM 3pPEHHS XUMHYECKOW KHHETUKH U
TepMOAMHAMHKU. V3ydeHue mnepuoandeckoro 3akoHa H lleprogudeckoil CHCTEMBI XMMHYECKHX HJIEMEHTOB
0azupyercs Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKHX MPEACTABICHUSIX O CTPOCHHM aToMa. XUMHYEcKasl CBS3b
OOBSCHSIETCSI C TOUKM 3PEHHS DHEPreTUUECKUX W3MEHEHHH Npu e€ oO0pa30BaHMU M Pa3pyIEHUH, a TAKKE C TOYKH
3peHUs] MEXaHU3MOB e€ 00pa3oBaHus. V3ydeHue THIIOB peakiyii 1omoaHseTcs: (POPMHUPOBAHUEM MPEACTaBICHUN 00
ANEKTPOXUMHUYECKHUX TPOILIECCaX M DIEKTPOIIU3E PaciUIaBOB U PAaCTBOPOB BelIeCTB. B Kypce opraHnveckoid XuMHUU
IpU  PACCMOTPEHHM PEAaKIUOHHOH CIIOCOOHOCTHM COEAMHEHWH ynessiercss oco0oe BHMMaHHE BOMpocaM 00
OJICKTPOHHBIX 3¢)¢)CKT3X, O B3aMMHOM BJIUSITHHH aTOMOB B MOJICKYJIaX U ME€XaHU3Max peaKuHﬁ.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIEPIKaHUE KYPCOB XMMHUH YIITYOJIEHHOTO YPOBHS N3YYESHUS JIJIsI KIIACCOB
omnpezenéHHoro npo¢uist (TIaBHBIM 00pa3oM Ha HMX CTPYKTYpy W XapakTep NOMNOJHEHUWH K oOluei cucreme
MpEeAMETHBIX 3HaHHI>i) OKa3bIBAIOT BJIMAHUC CMECKHBIC NMPCIAMCETHI. TaK, HallpuMeEp, B COACPKaHUU TMpEaAMETa i
KJIaCCOB XUMHKO-(pr3ndeckoro npoduis Gonbliioe 3HaueHue OyayT IMETh 3JIeMEHThl y4eOHOro Marepuaina rno oomei
xumun. Ilpu n3ydyeHun npeaMera B JAHHOM Clydae aKLEHT OyleT caellaH Ha OOLIHOCTh METONOB IIO3HAHWUS,
OOLIHOCTH 3aKOHOB U TEOPHUIl B XUMHUH U B PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOpHs (MOJIEKYIIsIpHas TEOpHs B HHU3HKE),
3aKOHBI COXPAHEHUS MacCChl U SHEPTUH, 3aKOHBI TEPMOANHAMUKH, 3JIEKTPOJIN3a, IPEJICTABICHHS O CTPOCHHUH BEIIECTB
U JIpyroe.

B T0 ke BpeMs1 B coliepyKaHUHM MpeMeTa Ul KIIaCCOB XUMHKO-OHOI0rnueckoro Npomiis OONbIIMH yaenbHbIH
Bec OyIeT UMeTh OpraHudecKas XUMHA. B 9ToM cilydae npemocTaBisercs: BO3SMOXKHOCTD 1J1sl Oonee 00CTOATENbHOro
pPacCMOTPEHUs] XUMHUYECKOW OpraHM3aluM KIETKH KaK OHWOJOTMYECKOH CHCTEMBI, B COCTaB KOTOPOH BXOMAT, K
MIpUMEpY, TaKUe CTPYKTYPHBIE KOMITOHEHTBI, KaK JIMNABL, OEJIKH, YTIIeBOAbI, HyKIEHHOBBIC KUCIOTHI U Apyrue. I1pu
9TOM 3HAHUS O COCTaBE M CBOMCTBAX MPEICTABUTENEH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEILECTB CIIyXKaT OCHOBOM
JUISl U3ydEeHHUs! CYITHOCTH NPOIeccoB (POTOCHHTE3a, IbIXaHHs, TUIIEBapeHUS.

B nnane ¢opMupoBaHus OCHOB HaAyYHOTO MHPOBO33PEHHsI, OCBOCHHUS OOLICHAYYHBIX METOIOB IO3HAHMS H
OIIBITA MPAKTUYECKOI'0 MPUMEHEHMs HAy4HBIX 3HAHUM H3ydeHHE NpeaMeTa «XHUMUsD» Ha yriyOJIEHHOM YpPOBHE
OCHOBAaHO HA MEXIPEIMETHBIX CBA3AX C Y4eOHBIMH NpEeAMETaMHM, BXOIIIMMH B COCTaB NPEAMETHBIX obyiacTed
«EcTecTBeHHO-HaydHBIE TIPEAMETHD), «MaTemaTrnka 1 HHQOpMaTHKa» M «PYCCKUI S3BIK U TUTEPATypay.

[Ipn n3ydyennn yueOHOro npenmera «XuMus» Ha yrayOJEHHOM YPOBHE TaKKe, KaK HAa YPOBHE OCHOBHOTO U
cpemaero oOmero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3aJadell MEpBOCTEIICHHOW 3HAYNMOCTU SIBJISETCS
(opMHpOBaHHE OCHOB HayKH XHMHH KaK 00JAaCTH COBPEMEHHOI'O €CTECTBO3HAHHMS, NMPAKTUUECKOW NEATeIbHOCTH
YeloBeKa M OJHOT0 U3 KOMIIOHEHTOB MUPOBOH KyIbTYpHL. Pemrenre 3Toii 3a1a4un Ha yriryOIEHHOM YPOBHE U3y4IECHUS
IIpeAMeTa IPEoNaraeT peann3aliio TAKUX LeleH, Kak:

e  (opMHpOBaHHUE NPEICTABICHUN: O MATEPHATIBHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH
SIBICHUI TIPUPOABI, O MECTE XMMUH B CHCTEME €CTECTBEHHBIX HAyK M €€ BEeIylIeH poiu B 00eCTICICHUN
YCTOHYMBOTO pa3BHUTHS YETIOBEUYECTBA: B PEIICHUH MPOOIEM IKOIOTHIECKOM, JHSPTETHIESCKON 1 MTUIIIEBOM
0€30MacHOCTH, B Pa3BUTUH MEAWIMHBI, CO3aHHM HOBBIX MaTEpPHAJOB, HOBBIX MCTOYHHKOB SHEPTHH, B
00ECTIEYeHNH PANMOHAIBHOTO TIPUPOIONONE30BaHMA, B (OPMHPOBAHUN MHPOBO33PEHHUS M OOIIeH
KyJIbTYpBhl HEIIOBEKA, a TAKXE HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3/0POBBIO H
TIPUPOHOM CPELE;

®  OCBOCHHE CHCTEMBI 3HAHMH, JIEKAIMUX B OCHOBE XMMHYECKOW COCTaBISAIOIICH €CTECTBEHHO-HAyYHOHN
KapTUHBI MUpa: (yHIaMEHTAIbHBIX MOHITHI, 3aKOHOB M TEOPHI XUMHUH, COBPEMEHHBIX NPEACTABICHUH O
CTPOCHMH BEIIECTBA HA Pa3HBIX YPOBHAX — ATOMHOM, MOHHO-MOJIEKYISPHOM, HAJAMOJEKYISIPHOM, O
TEPMOAAMHAMHUYECKHX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHMHUYECKHX pPEaKIHH, O



XUMHYECKOM DPaBHOBECHM, PAacTBOpaX W AWCIEPCHBIX CHCTEMaX, 00 OONMX HAyYHBIX NPHHIUIIAX
XUMHUYECKOI0 IPOU3BOJICTBA;

(hopMupoBaHHE y 00YYAIOIIMXCSI OCO3HAHHOT'O TIOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUCCKIX
3HaHWUU IS OOBSICHEHWS KIIFOYEBBIX HACH W TpOOJIEeM COBPEMEHHOW XWMUH, Ui OOBSACHCHHS U
MIPOTHO3UPOBAHUS SBJICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPHUPOJTY; TPAMOTHOTO PEIICHUS Ipo0IIieM,
CBSI3aHHBIX C XUMHEH, MPOrHO3UPOBAHNUS, aHAIHM3a U OICHKH C MO3UIHIA 3KOJIOrHYECKON 0e30macHOCTH
MOCTIC/ICTBUIA OBITOBOM W MPOM3BOJCTBEHHOW JCATEIBHOCTH YEIOBCKAa, CBSI3aHHOW C XHMHYECKUM
TIPOU3BOJICTBOM, HCIIOIB30BAaHUEM U TIEPEePaOOTKOI BEIIECTB;

yOIyOJICHHUE TPECTABICHUN O HAYYHBIX METOJaX IMO3HAHUS, HEOOXOMMBIX JIJIs IPUOOPETCHUS YMCHHMA
OPHEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHCHUS XUMHUICCKHUX SBICHUM, IMCIOIIAX MECTO B IPUPOJIE, B
MIPaKTUYECKON JIeSITENIbHOCTH U TOBCETHEBHOM YKU3HU.

B mane peanuzanuy mepBooyYepeHBIX BOCIIUTATENFHBIX U Pa3BUBAIOIINX (PYHKIMH [ETOCTHON CHCTEMBI CPETHETO
obmero oOpa3oBaHHs NPH W3YyYEHHU IpeaMeTa «XUMHs» Ha YIIIyONEHHOM YpPOBHE OCOOYIO aKTyaJbHOCTh
IPUOOPETAIOT TaKUe 1NN U 3a/laull, KaK:

BOCMUTaHKE YOSXKIEHHOCTH B MMO3HABAEMOCTH SIBJICHHI MPHPOJIBI, YBAKEHHUS K MPOLIECCY TBOPYECTBA B
00J7aCTH TEOPETHYECKHX W TPHKIAIHBIX HCCIENOBAaHUI B XHUMHH, (POPMHPOBAHHE MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAIIMK K 00YUICHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHHIO Ha
OCHOBE yCBOCHHI O0LICUENIOBEUECKUX LICHHOCTEH;

Pa3BUTHEC NO3HABATEIIbHBIX UHTEPECOB, HUHTCIIJICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ O6yanOH.II/IXC$I,
(bopMHpOBaHKEe Yy HUX CO3HATEIBHOIO OTHOIICHUS K CaMOOOPa30BAHIIO U HEMPEPHIBHOMY 00pa30BaHHUIO
KaK YCIOBHIO YCIEHIHOW MPO(MECCHOHANBPHOW H  OOMIECTBEHHOW JEATENHOCTH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3JI0POBBIO U TIOTPEOHOCTH B 3I0POBOM 00pase )KU3HH;

(dbopMHUpOBaHHE YMEHHI ¥ HABBIKOB Pa3yMHOTO TMPHUPOIONONB30BAHMS, PA3BUTHE OSKOJIOTHMYECKOM
KYJIbTYPBI, IPUOOPETEHHE OIBITA OOMIECTBEHHO-TIONE3HON SKOIOTHYECKOMN eTeNbHOCTH.

OOmiee 4KCIO 4YacoB, MPEAYCMOTPEHHBIX JUIS M3YYCHUs] XUMHU Ha YriayOJCHHOM YPOBHE CpEIHEro OOILero
obpazoBanwusi, cocraniser 204 yacos: B 10 kimacce — 102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yvaca (3 yaca B

HEIEITIo).



COJAEPXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMU S

TeopeTnyeckne 0OCHOBBI OPraHUYECKOl XUMMH.

[Ipeamer n 3HaYEHUE OPraHUYECKON XUMHUH, IIPEACTABICHUE O MHOr000pa3uy OpraHMYeCKUX COSINHEHHUM.

DJIeKTPOHHOE CTPOCHUE aTOMa YIJIepoia: OCHOBHOE M BO30YK/IEHHOE COCTOSIHUS. BasleHTHbIE BO3SMOKHOCTH
aToma yriaepoaa. XUMHUECKasl CBSI3b B OPraHMYECKUX COEAMHEHWSX. THIBI TMOpHAM3ALMM aTOMHBIX opOHTaneit
yriepona. MexaHU3MBl 00pa3oBaHMS KOBAJCHTHOW CBS3M (OOMEHHBIH M JIOHOPHO-aKLUENTOPHBIH). Twuribl
TIepeKpBIBaHMS AaTOMHBIX OpOuTalei, 6- u m-csi3u. OarHapHasi, ABOMHAs M TPOiHAs cBsi3b. CHIOCOOBI pa3pbiBa CBs3Ei
B MOJIEKYJIaX OpraHM4YecKuX BelecTB. [IoHsATHE O CBOOOIHOM pajauKaie, HyKIieohuie 1 3JeKTpodHIIe.

Teopwust cTpoeHnst opranuueckux coeprHeHnit A.M. byrnepoBa 1 coBpeMeHHBIE MPECTaBICHHS O CTPYKType
MOJIEKYJ. 3Hau€HHWE TEOPUHM CTPOCHHUSI OPTaHMYECKUX COCIMHEHWI. MOJeKylspHble U CTPYKTypHBbIE (DOPMYIBIL.
CrpykTypHbIe (OpMYIIBI Pa3IMUHBIX BUJIOB: pa3BEpHyTas, COKpaméHHast, ckeneTHas. Vzomepus. Bunsl uzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE A((PEKTHI B MOJIEKYJIaX OPraHMYECKUX COSTMHEHU (MHyKTUBHBIH
1 Me30MepHBIN 3()(DeKThI).

[IpencraBnenne o kiaccuuKalMu OpraHMYEeCKUX BemlecTB. [loHsATHE O (QYHKIMOHAIBHOM TpyIIe.
Tomonorusi. ['omonornueckue psapl. Cucremarnueckas HoOMeHKiaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBUAJIBHBIC HA3BaHUSA OTACIbHBIX HpeﬂCTaBHTeﬂeﬁ.

OcobeHHocTH W Kiaccudukalms opraHuueckux peakiuid. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH B
OpraHn4YeCcKOl XUMHH.

OKcHepUMeHTANIbHBIE METOAbl W3YYeHHs BEIIECTB M MX IpPEBpAllleHWil: O3HaKOMIIEHHE C o0pa3naMu
OpPraHn4eCKuUX BEIIECTB W MaTCpUalaMHM Ha HX OCHOBEC, OIBITHI IO MNPEBPALICHHUIO OPraHUYCCKUX BCHICCTB IIPU
HarpeBaHuu (IU1aBiieHHe, O0yIiIMBaHUe U TOpEHHE), KOHCTPYHUPOBaHHE MOJIENIeH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesonoponsl.

Ankanbl. ['oMonorudeckuii psii akaHoB, oOmiasi opmyna, HOMEHKJIATypa M W30Mepusl. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKAHOB, SP>-THOpPUIM3ALMS ATOMHBIX OPOMTAJed YIJepojia, G-CBSA3b.
Du3nUECKHE CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOWCTBA aKaHOB: PEAKLMM 3aMEIICHMs, W30MEpHU3alMH, ACTUAPUPOBAHUS, LMKIM3ALHH,
MIUpONN3a, KpeKUHra, ropenust. IlpencraBienHne o MexaHu3Me peakiuil paiuKabHOTO 3aMEICHUsL.

Haxoxxnenune B npupozne. CriocoObl HONy4eHHs 1 IPUMEHEHUE AJIKAHOB.

[uknoankansl. OOmas ¢opmyna, HOMEHKIATypa ¥ u3omepusi. OCOOEHHOCTH CTPOCHUS M XMUMHYECKHX
CBOMCTB MaJibIX (LIMKJIOMPOIAH, UKIO0YTaH) U OOBIYHBIX (LUKIONEHTAaH, [UKJIOreKCaH) NUKI0aaKaHoB. CrocoOb
TIOJTY4eHHs U IPUMEHECHUE IUKJIOATKAHOB.

Ankensl. ['omonormueckuid psn — ajkeHoB, oOmias QopMyna, HOMEHKIAaTypa. OIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN ATKEHOB, SP°-TMOPHIM3AIMs aTOMHBIX OpPOMTAIIEH yIriiepona, G- U T-CBS3H.
CrpykTypHas u reomerpudeckas (Iuc-TpaHc-) n3omepus. OU3ndeckie CBONCTBAa aJIKEHOB. XUMHUYECKHE CBOICTBA:
peaKnuy NPUCOETNHEHHNS, 3aMEIIEHNS B O-TIOJIOXKEHHE TIPH ABOMHOMN CBA3H, MOIMMEpU3ayy 1 okucienus. [Ipasuno
MapkoBHuKOBa. KadecTBeHHbIE peakny Ha ABOWHYIO CBA3b. CIOCOOBI OMy4YEeHNUS ¥ IPIMEHEHUE aJIKEHOB.

Anxaguensl. Krnaccubukanmss — ankagumeHoB  (CONpsDKEHHBIC, H30JIHPOBAHHBIC,  KVMVIUPOBAHHbIE).
Oco0eHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOMCTB CONPSDKEHHBIX THEHOB, 1,2- u 1,4-mpucoenuHeHne.
[Nonmumepusanus conpspKEHHBIX AUeHOB. CIIocOObI MOTYYEHUs U IPUMEHEHHE aJIKaINEHOB.

Anxuabl. ['oMonornueckuil psii aJKWHOB, oOmast ¢opMmylia, HOMEHKIATypa M H30MEpHs. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKWHOB, SP-THOpMAM3AIMS aTOMHBIX opbuTanei yriaepoma. ®usndeckne
CBOMCTBA aJKMHOB. XMMHWYECKHE CBOMCTBA: PEAKIMH NTPUCOCTUHEHHSI, TUMEPHU3ALNH U TPUMEPH3ALNH, OKUCICHHS.
KucnorHsle cBOICTBa aJIKWHOB, UMEIOIIMX KOHLEBYIO TPOMHYIO CBA3b. KauecTBEHHbIE peakMi HA TPOUHYIO CBA3b.
CriocoOBI TONTy4YeHHS U IPIMEHEHHE aTKIHHOB.

ApomaTryeckue yraeBoJopoabl (apeHsl). 'oMomormaeckuit psax apeHoB, oomas GpopMyna, HOMEHKIATYpa U
n3oMepusi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYnbl OeH3oma. (DH3WYecKHe CBOWCTBA apeHOB.
XWMHUYECKHE CBOWCTBA OEH30J1a M €ro TOMOJIOT'OB: PEaKINH 3aMEIICHHsI B OCH30JIbHOM KOJIBIE M YTIIEBOIOPOAHOM
pamuKane, peaknuud MPHCOEAWHEHWsS, OKHCIeHHne romonoroB Oenzonma. IlpencraBieHne 00 OpHEHTHPYIOIIEM
JEeHCTBUM 3aMecTuTenell B OEH30JIFHOM KOJNbLE HA TMpHMEpe aJKWIbHBIX paJuKaloB, KapOOKCHIIBHOM,
THJPOKCHJIBHOM, aMHMHO- W HHUTPOTPYNIBI, ATOMOB rajoreHoB. OCOOEHHOCTHM XHMMHYECKMX CBOWCTB CTHpOIA.
[Momnmepusanus ctupona. CrocoOs! MOMTydeHUs! ¥ IPUMEHEHNE aPOMATHYECKUX YIIIEBOAOPOIOB.



[puponustii ra3. Iomyrasle HedTsHBIe ra3sl. HedTh 1 €€ nmporncxoxaenne. KaMeHHBIH yrois ¥ NPOIYKTHI
ero mepepaboTku. CnocoObl mepepaOOTKH HedTH: TeperoHka, KpeKHHT (TEPMUYECKHH, KaTaJMTUYECKHH),
pudopmunr, trponus. [IpoxykTs! nepepaboTki HedTH, NX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXy pa3IMYHBIMU KJIACCAMH YTIIEBOJIOPOIOB.

OJIEKTPOHHOE CTPOEHHE TaJIOreHIPOM3BOJHBIX VYIJIEBOAOPOJIOB. Peakium 3aMmemieHusi TajoreHa Ha
THJPOKCOTPYIIY, HUTPOTPYIIY, HMAHOTPYIIy, aMUHOrpymmy. JleficTBHe Ha TaJoreHnpOW3BOJHBIE BOJHOTO M
CIHPTOBOTO pacTBopa IIENOYM. B3amMonelcTBHe AWTalioreHaJKaHOB C MarHueM M LUHKOM. [loHsiTHE O
METaJJIOOPTaHUYECKUX COeNMHEeHUsIX. cronb30BaHne TaloreHnpon3BOIHBIX YIIIEBOIOPOIOB B OBITY, TEXHUKE U TIPH
CHHTE3€ OPraHMYECKUX BEIIECTB.

OKcHepUMeHTAIbHBIE METOJBI M3YUEHHS! BELIECTB M WX IpPEBpaIleHHi: n3ydeHue (U3MYECKHX CBOMCTB
YTIIEBOAOPOJIOB (PacTBOPHMOCTD), KAUECTBEHHBIX PEAKLUH YIIIEBOJOPOIOB Pa3JIMUHBIX KiaccoB (0OeciBeYMBaHUE
OpPOMHOI MITM HOJTHOM BOJIBI, paCTBOPA MEpMaHTaHaTa KaJvs, B3aUMOJIEHCTBUE alleTHIIeHAa C aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE Yriepoia M BOIOPOJIa B OPraHUYECKHX BEHICCTBAX, MONTYyYCHHE
STWJIEHA U M3YYEHHE €ro CBOICTB, O3HaKOMJIeHHE ¢ Koiutekimsamu «Hedtb» n «Yroib», ¢ obpa3uamu miacrmacc,
Kay4yKOB U PE3MHBI, MOJICIIMPOBAaHIE MOJIEKYJ YIJIEBOJOPOJIOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOIOPO/IOB.

Kucaopoacoaep:kanme oprannyeckne coexMHEHMsI.

[IpenenvHble oaHOoaroMHble crupThl. CTpoeHne Moiekyn (Ha mNpuUMepe METaHola M ATAaHOA).
lomonoruyeckuit psij, obuias dopmyna, n3oMmepusi, HOMEHKIatypa M kiaccupuxanus. Dusuueckne CBOMCTBA
NpeaACIbHBIX OAHOATOMHBIX CITMPTOB. BO}]OpO)IHI)Ie CBsA3HU MCXKIAY MOJIEKYJIaMH CIIMPTOB. XUMUUYECKHE CBOMCTBA:
p€akuun 3aMelICHuA, ACrujpartanu, OKUCIICHUA, BSaHMO)IeﬁCTBPIC C OpraHn4e€CKMMHU M HEOPraHNn4YCCKUMU
kucinoraMu. KaudecTBeHHas pc€akuusa Ha OAHOATOMHBIC CIHPTHI. ﬂeﬁCTBHe 9TaHOJla W METAHOJIa Ha OpraHu3Mm
yesoBeka. CrocoObl MOTyYeHHUs ¥ IPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[pocteie a¢upbl, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH (PU3MYECKHX U XUMHUYECKUX CBOMCTB.

MHoroaToMHbIe CIIUPTBI — I3THUJIICHIJTIMKOJIb WU TJIMHCPHH. dusnyeckue U XMMHUYECKHUE CBOMCTBA: pCaKkuun
3aMCUICHUA, BSaHMOHCﬁCTBHC C OpraHM4€CKMMHU M HCEOPraHUYCCKUMHU KUCIOTaMH, KAaUCCTBCHHas pPEaKIUA Ha
MHOroaToMHble CIUpThI. [IpencraBieHre o MexaHuW3Me peakuuii HykieoduibHOro 3amemieHus. JlelictBue Ha
opranu3M genoBeka. CriocoObl IOMy4eHNs U IPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHne MONEKYIbl, B3aUMHOE BJIMSIHUE THIPOKCOTPYNIBI M O€H30/1bHOrO sapa. Pusnyeckue
cBoiictBa (eHona. OcoOEHHOCTH XUMHYECKUX CBOMCTB (heHona. KadecTBeHHbie peakimu Ha (eHod. TOKCHYHOCTh
¢enona. CriocoOb! nostyueHus ¥ npumeHenne Genomna. dexondopmanbaeruHas cModa.

KapOoHunbHBIE COENMHEHMS — aJbJEruAbl M KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHWIBHON TIPYMIIBL
I'omonoruueckue psas! aNbAETUI0B U KETOHOB, 0011as GopMyita, n3oMepus 1 HOMeHKIaTypa. dusnyeckue cBoiCTBa
JIBJETUAOB M KETOHOB. XMMHUYECKHE CBOMCTBA ajbJETHIOB W KETOHOB: peaklUM NpucoeanHeHus. OxucieHue
aJIBJIETUI0B, KAUECTBEHHBIEC PEAKIMU Ha albaeruipl. CrocoObl MONYyUeHUs U TIPUMEHEHUE allbJETUIIOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIe KAPOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHHUS MOJIEKYJI KapOOHOBBIX KHCIIOT.
Wzomepus u HomeHkIaTypa. Ousndeckre cBOMCTBa OJHOOCHOBHBIX MPEIENbHBIX KapOOHOBBIX KHCIOT. BomoponHsie
CBSI3M MEXAYy MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XWMHYECKHE CBOMCTBA: KHCIOTHBIC CBOWMCTBA, pEaKLHs
STepUUKAIIH, PEAKIUH C YJacTHEM YIJIEBOAOPOTHOro paaukaia. OcoOEHHOCTH CBOWCTB MYpaBBHHOM KHCIOTBHL
[loHsATHE O TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3(pupax. MHOroobpasne KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWCTB HENpPEACTBHBIX W AapOMATHYECKHX KapOOHOBBIX KHCIOT, IMKAPOOHOBBIX KHCIOT,
THIPOKCHKapOOHOBBIX KHCIOT. llpencraBurenn BhICHIMX KapOOHOBBIX KHCIOT: CT€apHWHOBAs, MaJbMHUTHHOBAS,
OJIENHOBAS, IUHONE8AS, TUHONeH06asA KUCIOThL. CIIOCOOB! OMYYeHNS M IPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upsl. ['omonorndeckuii psa, odmas (opmyna, u3oMepus U HOMeHKIaTypa. Dusnueckue u
XUMUYECKHE CBOMCTBA: THAPOJIN3 B KACIION U LLIEIOYHOM cpefe.

XKupsl. Ctpoenue, Gpu3nvecKkue U XUMHUYECKUE CBOMCTBA KUPOB: THAPOIHM3 B KUCIOH M LISTOYHOU Cpele.
OcoOeHHOCTH CBOMCTB ’KHPOB, COAEPKAIIMX OCTATKH HEMPEETbHBIX KUPHBIX KHCIOT. JKUpPBI B IPUpPOJE.

MBpU1a KaK CONMHM BBICIINX KapOOHOBBIX KHCIIOT, HX MOOIIEE ICHCTBHE.

OOmas xapakTepucTtuka yriaeBogoB. Kiaccudukamms yriaeBonoB (MOHO-, OU- ¥ IIOJHCAXapPHUJB).
MoHocaxapusl: TIII0K03a, (PYyKTO3a, rajlakTosa, puodosa, ne3okcuprdo3a. Pusnyeckne CBOMCTBA U HAXOXK/ICHNE B
npuponae. PoTocuHTe3. XUMMUUECKHE CBOMCTBA IJIIOKO3bl: PEAaKLMU C YYaCTUEM CIUPTOBBIX U aJbACTHIHON Ipym,
CIHMPTOBOE U MOJIOYHOKHCIIOE Opoxenue. IIpuMeHeHne TII0K03bI, €€ 3HaYeHHE B JKU3HEAEATEIbHOCTH OpTraHu3Ma.
Jucaxapuapl: caxapo3a, MajabTOo3a W JIaKTo3a. BoccTaHaBIMBAIOMME M HEBOCCTAHABIMBAIOIINE HCaXapuabL
I'maponus nucaxapunos. Haxoxxaenue B mpupoze u npumeneHne. [lonmucaxapuisl: Kpaxmai, TIIHKOTeH U [eJUTI003a.
CrpoeHre MakpoOMOJIEKYJI Kpaxmaja, INIUKOreHa M IeUTiono3bl. PH3HdecKie CBOMCTBa Kpaxmaia M IIEJIFONO3bL.



XUMHUYECKHe CBOWCTBA KpaxMmasia: THIPOJIN3, KaueCTBEeHHAas peakLsi C HOJOM. XUMHUECKHUE CBOMCTBA IIEIUIIOJIO3bI:
THIPONN3, TIONTydeHue 3(UPOB HEeILTIoN03bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK).

OKcneprMeHTaIbHbIE METOABI M3YUEHHUS BEIIECTB U UX IPEBPALICHUN: PACTBOPUMOCTh Pa3IMYHBIX CITHPTOB
B BOJI, B3aMMOJICHCTBHE TaHOIA C HATPUEM, OKHCIECHHE 3THJIOBOTO CIIMPTa B AJBJCTHJ Ha pacKaJEHHOW MeTHOM
TIPOBOJIOKE, OKHCIIEHHE AITHIIOBOTO CIIMpPTAa IMXPOMATOM Kaius (BO3MOXKHO HCIOJIB30BAHHE BHUJIEOMATEpHAJOB),
Ka4yeCTBEHHbIC PeaKknuu Ha aibjaeruisl (¢ ruapokcuaoM nuammuHcepedpa(l) n rugpokcumom meaun(ll)), peakims
runepuHa ¢ ruapokcuaoM Memu(ll), Xxumuueckue CBOMCTBa pacTBopa YKCYCHOM KHCIIOTHI, B3aMMOJCHCTBHE
pacTtBopa Tir0K03bI ¢ TuapokcuoM Meau(ll), B3anMonelicTBre kpaxmaia ¢ HOIOM, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3a1a4 1o TeMam «CrimpThl ¥ heHomb, «KapOoHoBBIE KHCITOTEL. Cl0XKHBIE S(PHUPHI».

A30Tcoaep:Kale OpraHndecKne coeTHHeHmsl.

AMHMHBI — OpraHWMYecKHe TMpOM3BOAHBIE aMmMuaka. Kiaccudukamms amuHOB: anmudaTHyecKkue U
apoMaTH4ecKue; MNepBUYHbIE, BTOpUYHBIE M TpeTnuHble. CTpoeHMe Monekyn, obmas (opMmyna, H3oMepus,
HOMEHKJIaTypa ¥ (pM3MYECKHUE CBOWCTBA. XMMHYECKOE CBOWCTBA adu(aTHYEeCKHMX aMHHOB: OCHOBHBIE CBOWCTBA,
QIKWINPOBAaHUE, B3aUMOJICHCTBUE MTEPBUYHBIX AMHHOB C a30TUCTON KHCIO0TOM. COK aNKHIaMMOHUSI.

AHWIMH — TIpEACTaBUTENh aMUHOB apoMaTHdeckoro psaa. CtpoeHne aHwinHa. B3aumHoe BiMsHHE TPYII
aTOMOB B MoJieKyse aHwiInHa. OCcOOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIE peakiMy Ha aHWJIMH.
CriocoObI oTy4eHus ¥ IpUuMeHeHne anudaTuieckux aMuHOB. [lonydeHne aHnIMHa U3 HUTPOOEH30J1a.

AwmmnHokucnorsl. Homenknarypa u n3omepus. OT/aeNbHbIE PEICTaBUTENN (.-aMHUHOKHCIIOT: TIIMIHH, aJlaHUH.
®dusnyeckre CBOMCTBA aMHUHOKHCIOT. XHMHYECKHE CBOWMCTBA aMUHOKHCIOT Kak aM(OTepHBIX OpraHHYECKHX
COE/IMHEHUH, peaKius MOJIUKOH IeHCAIlY, 00pa30BaHKe MENTHUAHON CBsA3U. bronornueckoe 3Ha4eHe aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 NIENITUAOB.

benku xak npupozHbie noiauMmepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAS CTPYKTypa OenkoB. XUMHYECKHE
CBOMCTBa OEJIKOB: THIPOJIN3, ACHATYPALs, KAUeCTBEHHbIC PEaKIMU Ha OENIKH.

OKcHepUMeHTANIbHBIE METOJbl M3Y4YeHHUsl BEIIeCTB M WX IPEBPAILCHU: PacTBOpeHHE OEIKOB B BOJE,
ACHaTypauus 6eHKOB IIpyu Harp€BaH1u, IBETHBIC pCaKIIUN Ha 6CJ'IKI/I, PCIICHNE DKCIICPUMEHTAJIbHBIX 3a/la4 110 TEMaM
«A3oTcoaepKalle OpraHn4ecKie CoelMHEHUs» U «Pacro3HaBaHue OpraHn4ecKUX COCIUHEHUI.

BbicokoMoiIeKyIpHBIE COCIMHEHMSI.

OcCHOBHBIE TIOHATHS XMMUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO,
CTENCHb MOIMMEPHU3ALNH, CPEeIHAs MOJEKyJIspHas Mmacca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX
COEIMHEHUH — MONUMEpPHU3aLns U HOITUKOHIECHCALHSL.

ITonumepnsie matepuansl. [lnacTmacchl (MOAMITHUIIEH, MOJUNPONMIEH, MOIMBUHUIXIOPHL, MOJUCTUPOI,
HOJIMMETHIMETaKpUIIaT, MOIUKapOOHATBI, HOMMITWICHTepedTanar). Y TUIu3anus 1 nepepadoTka II1acTHKa.

OnacToMepbl: HATypalbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH, XJIOPONPEHOBBIH,
M30MPEHOBBIN) U CHIINKOHBI. Pe3nHa.

Bonokna: HaTypajdbHblE (XJIOMOK, ILIEpCTh, WIENK), HCKYCCTBEHHBIE (BHCKO3a, AaleTaTHOE BOJOKHO),
CHHTETHYECKHUE (KaIllpOH U JaBCaH).

[Nonumeps! criennanbHOrO Ha3HaYeHHs (TeIIOH, KeBIap, 3IEKTPONPOBOIAIINE IOIUMEpHI, OHopasiiaraeMble
TIOJTMEPHI).

OKCHepUMEHTANBHBIE METOAbl W3Y4EHMs BEIIECTB M HMX IPEBpAINCHUIl: O3HAKOMJIEHHE C 00pa3laMu
MIPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB, PELICHHE SKCIEPHMEHTAIBHBIX 3a/1ad 10 TeMe
«Pacmo3HaBaHue MIacTMACC U BOJIOKOHY.

Pacuérnble 3ana4m.

Haxoxxnenne MonekyaspHOd (OpPMYJIbl OPraHWYECKOTO COSIMHEHHS 110 MAacCCOBBIM IOJSIM OJIEMEHTOB,
BXOJISIIIUX B €0 COCTaB, HAXOXKICHNE MOJEKYISIPHON (HOPMYIBI OPTaHMYECKOTO COSAMHEHUs M0 Macce (00bEMY)
NPOAYKTOB CTOPAHHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) IIPOIYKTOB PEaKIMU W/WIH MCXOJHBIX BEIIECTB,
YCTaHOBIICHHE CTPYKTYPHOH (h)OPM YTl OPraHUIECKOr0 BEIECTBA HA OCHOBE €r0 XMMUYECKHX CBOMCTB HIIH CIIOCOO0B
TIOTYYEeHHMS, ONPEEIICHNE JOIN BBIX0/Ia MMPOIYKTa PEAKIUK OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanms MeXNpenIMETHBIX CBS3€H NMPH M3YydEHHH OpraHndecKkod XxuMuu B 10 Kiacce OCyIIECTBISIETCS
Yepe3 HCIHONb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHH, NMPUHATHIX B OTICIBHBIX
TIpeIMEeTax eCTECTBEHHO-HAYIHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHATHS: SIBIICHHUE, HAYIHBINH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
knaccudukanys, HaOI0AEHHE, N3MEPEHNE, SKCTIEPUMEHT, MOZIEIb, MOJICIIUPOBAHHE.

®duznka: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTHIECKUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHHE BEUIECTBa, (PU3NUECKUE BENUINHBI, ANHHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHSI, Macca.



Buonorus: kierka, OpraHus3M, 3KocucTeMa, Ouocepa, MeTaboaM3M, HACIECACTBEHHOCTh, aBTOTPOGHBIA H
reTepoTpodHbIA THIT MUTaHUs, OpoXKeHHe, POTOCHHTE3, BIXaHHUE, OCIKHU, YIICBObI, KUPBI, HYKICHHOBBIC KUCIIOTHI,
(epMeHTEHI.

['eorpadus: mosae3Hble HCKOMAEMBbIE, TOILTHBO.

TexXHONOTHsA: MUIIEBbIC MPOAYKTHI, OCHOBBI PAIIMOHANBFHOTO MUTAHMS, MOIOIIHE CPEICTBA, MaTepHasbl U3
HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASI U HEOPTAHUYECKAS XUMUS

TeopeTnueckue 0CHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sifep. XUMHUYCCKHUIA neMeHT. M30Tonbl. CTpoeHHe 3IEKTPOHHBIX 000JI0UEK aTOMOB,
KBaHTOBBIE YWCIA. DHEPreTHUecKHe YPOBHH M TMOAYPOBHHU. ATOMHbIE opOuTanmu. Knmaccudukarms XUMHUYECKHX
anmeMeHToB (S-, p-, d-, f-amementsi). PacmpeseneHue 3IEKTPOHOB IO ATOMHBIM OpOHTATSIM. OJIEKTPOHHBIC
KOH(QUTypaluy aTOMOB DJIEMEHTOB IEPBOrO—4eTBEPTOr0 MEPHONOB B OCHOBHOM U BO30YKAEHHOM COCTOSHHUH,
3JIEKTPOHHBIC KOH(GUTYPAIH HOHOB. DIIEKTPOOTPHUIIATEIIBHOCTb.

Ilepuonuueckuit 3akoH u Ilepmoanmueckas cuctema xumuueckux anemeHtoB J[.M. MengeneeBa. Cas3b
NEepUOINUECKOro 3akoHa U Ileproandeckoil cucTeMbl XUMUUYECKHX JIEMEHTOB C COBPEMEHHOM TeopHeH CTpOoeHus
aTOMOB. 3aKOHOMepHOCTI/I H3MEHEHMUS CBOMCTB XMMHUUYECKHUX DJIEMEHTOB U 06pa3yeM1>Ix HUMU NPOCTBIX U CIIOKHBIX
BEIIIECTB I10 TPYNIaM U nepuojaM. 3HaueHue nepuoanyeckoro 3akona /I.11. Menzaeneena.

Xumudeckass CBSi3b. BHIbl XMMHUYECKOM CBS3M: KOBAJICHTHAsl, WOHHAs, MeTajuiMueckas. MexaHU3Mbl
00pa30oBaHusi KOBAJCHTHOH CBSI3U: OOMEHHBIN U JIOHOPHO-AaKLENTOPHBIA. DHEprus W JUIMHA CBs3HU. [lONspHOCTS,
HanpaBJICHHOCTb M HACBINIAEMOCTDH KOBAJICHTHOM CBSI3H. KpaTm)Ie CBA3U. BO}IOpO]lHaSI CBA3b. MC)KMOJ'IeKyHﬂpHBIC
B3aUMOJICHCTBUSI.

BasleHTHOCTh ¥ BaJIGHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b D3JIEKTPOHHOM CTPYKTYPhI MOJEKYd C HX
TeOMETPUUYECKUM CTPOCHHEM (Ha IIPpUMEpPE COSTUHEHUH 3JIEMEHTOB BTOPOT'O IIEPHOAA).

[IpencraBnenrne 0 KOMIUIEKCHBIX coenuHeHHAX. COCTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa30BaTelb,
JTUraHAbl. 3HaueHne KOMIUIEKCHBIX coenHeHui. [IoHsITHe 0 KOOPIMHAIIMOHHON XUMHH.

BermectBa MONEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHS. THIBI KPUCTAIIMUECKHX PEIETOK (CTPYKTYp) U
CBOICTBA BELIECTB.

Ilonste o mucmepcHbIX cuctemax. VctuuHBIE pacTBOpHL. IIpencraBieHne 0 KOJUIOHIHBIX PacTBOpax.
CrniocoObl BBIpa)KEHUsI KOHIIEHTPAIIMK PACcTBOPOB: MaccoBas JIOJIs BEIIECTBA B PACTBOPE, MOJISIPHAsI KOHIICHTPALIUSL.
HacrImmenHsie u HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTE. KpucTamioruaparsl.

Knaccudukanms u HOMEHKIATYpa HEOPraHMYECKHX BEIeCTB. TpHBHANbHbIE Ha3BaHHUS OTHEIBHBIX
MIpeJCcTaBUTENe HEOPTaHUUECKUX BEIECTB.

Knaccudukanms XMMHUYECKHX pEaKUid B HEOPTaHMYECKOW M OPraHUYECKOM XUMHH. 3aKOH COXpaHEHUs
MAacchl BEILECTB; 3aKOH COXPAHEHHs M IMPEBPAIICHHs JHEPIUU MPHU XUMHYECKUX peakimsax. TeroBbie 3(GeKThI
XUMUYECKUX peakuuid. TepMOXUMHUYECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKOH peakiuu, e€ 3aBICHUMOCTh OT Pa3iHdIHbIX (haKTOpoB. | OMOTreHHBIE W TeTepOreHHEBIE
peaxmmn. Katanms u Kataam3aTopsl.

OOpaTtuMble 1 HEOOpaTHMEBIE peakIyd. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHS.
DaxTOpHI, BIUAIONIE Ha MOIOKEHIE XUMUIECKOTO PABHOBECHS: TEMITEPaTypa, JaBJICHNE H KOHIIEHTPAIINH BEIIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle aTenbe.

OnekTponutuaeckas auccormanus. CunmpHbIE W ciabble dnmekTponuThl. Cremensp mucconmarmn. Cpena
BOJIHBIX PAacTBOPOB: KHCIIOTHAs, HeHTpaibHas, mienodHas. Bomopomusiii mokasatens (PH) pactBopa. I'mmpomms
coieil. Peakiyu noOHHOr0 0OMeEHa.

OKHCITUTETFHO-BOCCTAHOBUTENbHBIE peakuud. CreneHp oOkuciaeHus. OKHUCIATENb M BOCCTAHOBUTEIb.
IIpouecchl OKMCIIEHHS M BOCCTAHOBJICHUS. Ba)KHEMIIME OKHUCIMTENM M BOCCTAHOBUTENU. METOJ 3JEKTPOHHOIO
OamaHca. DIIEKTPOIU3 PACTBOPOB U PACILIaBOB BEIIECTB.

DKcIIepUMEeHTATbHBIE METOIBI N3YUEHHS BEIIECTB U WX MPEBpAIlCHUH: pa3ioKeHHe MEPOKCHIA BOIOPOIa B
MIPUCYTCTBUH KaTalN3aTOpPa, MOJENHA KPUCTAJUIMYECKUX PEMIETOK, TPOBENCHUE PEaKIid HOHHOTO OOMEHa,
OTIpeNIeNIeHHe CPebl PACTBOPOB C TIOMOIIBIO WHAWKATOPOB, M3YUCHHE BIUSHUSA Pa3IMIHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKOH PEAKIMU U MOJI0KEHHE XUMUIECKOTO PaBHOBECHS.

Wndopmanns o BY3ax r. Camapa u npodeccusix ¢ mpeaMeTom « XuMusn»



Heopranuueckasi xuMusl.

ITonoxxenue HemetaoB B Ilepuomnyeckoil cucreme xumuueckux saemeHToB [I.M. MenneneeBa u
0COOCHHOCTH CTPOEHHUSI MX aTOMOB. PH3HMYECKHe CBOICTBA HEMETAJUIOB. AJUIOTPOITUS HEMETaJUIoB (Ha NpuMmepe
KHCJIOPO/Ia, Cephl, pocdopa U yriaepona).

Bonopon. Ilomydenue, ¢usuueckne W XMMHUYECKHE CBOICTBA: pEakIWH C METAUIAMH M HeMeTaJUIaMH,
BOCCTaHOBUTEJbHBIE CBOMCTBA. [ mapubl. TOIUIMBHEIE AJIEMEHTEI.

lanorensl. HaxoxneHwe B mpupope, crnocoObl IMONTyYeHHs, (U3NUECKHEe W XHMHUYECKHE CBOICTBA.
lanorenoBomoponpl.  BakHelmme  KUCIOpOACOAEpKAIME  COEOWHEHMs rajoreHoB. JlaGopaTtopHble |
MIPOMBIIIICHHBIE CITOCOOBI MTOy4eHH sl TaJoreHoB. [IpruMeHeHne raoreHoB U UX COeANHEHUH.

Kucnopon, o3on. JlaGoparopHble W NPOMBIIUIEHHBIE CIOCOOBI MONydeHHsl Kuciopoaa. dusmyeckue u
XMMHUYECKHE CBOWCTBA U MPHUMEHEHHE KUCIopo/a 1 030Ha. OKCHIIBI M IEPOKCHUIBL.

Cepa. Haxoxenue B mpupojie, CriocoObl MonydeHus1, (pu3ndeckue u XuMudeckre cBoiictBa. CepoBomopor,
cynapdunel. Oxeun cepoi(1V), okeun cepbi(VI1). CepHucras u cepHas KUCIOTH U UX coid. OCOOCHHOCTH CBOMCTB
CepHOit Kucnotsl. [IpuMeneHue cepbl U €€ CoeTMHEH .

Azor. Haxoxnenune B mpupoje, crocoObl MOnydeHusi, (Qu3nueckne M XUMHUYECKHE CBOMCTBA. AMMMAK,
HuTpuabl. OKcuabl a3ora. A30THCTas M a30THask KUCIOTHI M MX coidd. OCOOEHHOCTH CBOWCTB a30THOW KHCIIOTEHI.
[IpumeHeHne a30Ta U €ro COeIMHEHU . A30THBIE yIOOpEHUS.

®dochop. HaxoxaeHue B mpupose, crocoOsl moydeHus, GU3nIecKue U XUMUIeckue cBoiictBa. @ochumbl u
¢dochun. Oxcunsl pocdopa, pochopras xucinora u e€ conu. [Ipumenenue pocdopa u ero coenunenuii. Pochopusie
ymoOpeHus.

VYraepon, HaxokJeHHE B MpUpoje. AJIOTponHbie Moaudukaimu. dusnueckue U XMMHUYECKHE CBOMCTBA
NPOCTHIX BelecTB, 00pa3zoBaHHbIX yriepoaoM. Oxcua yrinepona(ll), okeun yrnepona(lV), yronapHas kucnora u eg
conu. AKTUBHPOBAHHBIN yroiib, ajacopOis. OymiepeHsl, rpadeH, yriiepoiHble HAHOTPYOKH. [IpuMeHeHe MpoCThIX
BEILIECTB, 00pa30BaHHBIX YIIIEPOAOM, U €r0 COSTMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MoiydeHus, (pU3HYecKue W XUMHUUeckne cBoiicTBa. OKcHp
kpemuuA(1V), kxpeMHUEBas KHCIO0Ta, CUIHUKATHL [IpruMeHenne KkpeMHus u ero coenuHeHnid. CTEKIo, ero noixydeHue,
BUIBI CTEKJIA.

[onoxenne wmeramioB B [lepuoguyeckoil cucremMe XHUMHUYECKHX JJieMEHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI04eK aToMOB MeTaisioB. O0Iue pu3ndeckue cBoiicTBa MeTaiioB. [[puMeHeHre MeTalioB B ObITY
u texHuke. CruiaBbl METaILIOB.

ONeKTPOXMMHYECKUH  psl  HampshkeHWd  MeTaiwioB.  OOmme  crnocoObl  MOMYYeHUS — METauIoB:
THIPOMETAITYPI U, TUPOMETAILTYPIUs, dNeKTpoMeTautyprust. Ilonstie o koppo3uu metamnoB. CriocoObl 3aIIUThI OT
KOppO3HH.

O6m1as xapakrepuctuka meramioB | A-rpymnmsl [leproandgeckoit cucTeMbl XUMHYECKUX eMeHToB. Hatpuit u
KaJIi: ToNydeHue, pu3ndeckue 1 XMMHIECKHE CBOHCTBA, IPUMEHEHHE IPOCTHIX BELIECTB M UX COSTMHCHUH.

O6mras xapakrepuctruka MetaioB ||A-rpymmer [leproandeckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB. Marauit
U KaJbLWH: MmonydeHue, GU3HIecKue U XMMHUYECKHe CBOWCTBA, IPUMEHEHHE NPOCTHIX BENIECTB M UX COCIUHEHHUH.
JKE€cTroCcTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AIIOMHHHI: TTONMy4deHHe, (U3NYecKue W XUMUYECKHE CBOMCTBA, NPUMEHEHHE MPOCTOTO BEUIeCTBA M €ro
coeMHeHUH. AM(OTepHbIe CBOWCTBA OKCUIA U THAPOKCHAA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMHUHUSL.

OO6mras xapakTepucTHKa MeTauIoB 00604HbIX moarpym (b-rpymm) [lepronndyeckoil cHCTEMBI XUMUYECKUAX
3JIEMEHTOB.

dusnyecKkre W XHMHUYECKHE CBOMCTBA XpoMa W ero coeaumeHnit. Oxcumsl u ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI1). XpomaTsl u AUXpOMATHI, UX OKUCIUTEIbHEIE CBOMCTBA. [lonyueHne n mpuMeHeHne XpoMa.

dusnyecKre U XUMHUYECKIE CBOWCTBA MapraHIla M €ro coeAnHeHuid. Baxueiimme coequaenmst mapranma(ll),
mapranna(lV), mapraama(V1) u mapraama(VI1I). [lepmanranar kanws, ero OKHCIUTEIBHBIE CBOWCTBA.

Om3nUecKre 1 XUMHUIECKHE CBOMCTBA JKeJle3a U ero coequHeHu. OKCUIBL, THIPOKCHIBI U conu xxene3a(ll) n
xemne3a(lll). Ilomyuenne n mpuMeHeHUe Kele3a U €ro CIDIaBOB.

®uznyeckue U XUMHUUYECKHUE CBOMCTBA Meau M €€ coenvHeHud. llomydueHue v npuMeHeHuEe menu U eé
COEIMHEHUH.

[Muek: nomydenne, (Gu3MUecKne W XMMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBAa OKCHJAA M THAPOKCHIA
LINHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpiMeHeHne IMHKa U eT0 COeJUHEHHH.

OKcneprMeHTAbHbIE METOIBl M3YYEHHs BEIIECTB M MX IPEBPAIICHHW: M3y4eHHe 00pas3loB HEMETAaJUIOB,
ropeHne cepsl, Qochopa, Keme3a, MarHus B KHUCIOPOJE, H3y4YEHHE KOUIEKIMH «MeTaniasl W CIUIABBD),
B3aMMOJICHICTBHE IIENOYHBIX W IIETOYHO3EMENbHBIX METAUIOB C BOAOH (BO3MOXHO HCIIONB30BAaHHE



BHJICOMATEPHAJIOB), B3aMMO/ICHCTBYE IIMHKA U JKEJe3a C pACTBOPAMU KUCIIOT U MIeNI0YCH, KAYECTBEHHBIC PEAaKIIUU Ha
HEOpraHUYECKWe aHUOHBI, KATHOH BOJOPOJIa M KAaTHOHBI METAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAOB ATIOMUHUS U
LIMHKA C PacTBOPAMM KHUCIJIOT U ILIEJIOYEH, pellIeHUe dKCIIEpUMEHTANbHBIX 3a7au 1o TeMaM «[anorens», «Cepa u e
coeMHEHU», «A30T U (ochop M WX COCTUHEHHUS», «MeTalibl TJIABHBIX TOATPYMID», «MeTamrsl moOOYHBIX
MOATPYIID.

XumMus u Ku3Hb.

Pons xuMuu B 00eCIieYeHUH YCTOHYHNBOIO Pa3BUTHSI UelioBeuecTBa. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUS
U METOJOJIOTUM HAy4yHOTo HccieloBaHus. HaydHble MPUHLMIBI OpraHu3alid XUMHYECKOro MPOU3BOCTBA.
[IpoMBINUIEHHBIE CIIOCOOBI TOTYYCHHUS BAKHEHIIHX BEIISCTB (Ha PUMEpe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI,
MeTaHoia). [IpOMBIIUIEHHBIE CIIOCOOB! TOTYYCHHS METAJUIOB M CIUTABOB. XUMHYECKOE 3arpsi3HCHUE OKPYXKAroIIeH
CpeIbl ¥ €T TIOCHIEACTBUA. POb XMMHY B 00ECTICUCHHUH YHEPTETUUECKOM O€30MaCHOCTH.

XuMusg © 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuiia HCHOIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Ponb XumumM B pa3BUTHH MeauuuHBL. [lomydenue mpodeccuii B CaMapCcKoM TOCYIapCTBECHHOM
METUIIMHCKOM YHUBEPCUTETE.

XuUMHS THIIA: OCHOBHBIE KOMITOHEHTBI, MUINEBBIE A00aBKH. Poib XHMHUH B OOCCIIEUECHHH IMHUIIEBOH
0€30MMacHOCTH.

Kocmerndeckue u mapgromepHbie cpenctBa. beiroBas xumus. IlpaBuia 0e30macHOr0 HCHONIB30BAHUS
MpenapaToB OBITOBOM XMMHHU B TIOBCETHEBHOM JKU3HU.

XUMUS B CTPOUTENILCTBE: BAYKHEHIIINE CTPOUTEIbHBIC MaTepHAITbI (IIEMEHT, OCTOH).

XUMHS B CEIbCKOM X03sicTBe. OpraHnueckre 1 MUHEpaJIbHbIC YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamMuKa. MaTepuanibl sl JJIEKTPOHUKH.
Hanorexnomoruu.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BellecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00bEMY
OJTHOTO U3 YYaCTBYIOIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KONMYECTBA BELIECTBA) MPOIYKTOB PEAKIMH, ECIIH
OJTHO M3 BEILIECTB MMEET IIPUMECH, MacChl (00bEMa, KOTMUECTBA BEIIECTBA) TPOJIYKTa PEAKIIMH, €CITU OHO U3 BELIECTB
JJaHO B BMJIE PACTBOPA C ONPEIAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEILLECTBA, MaCCOBOM JOIM U MOJISIPHOM
KOHIIEHTPALIMH BEUIECTBA B PaCTBOPE, AOJIU BBIXO/A MPOIYKTA PEAKIUU OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXnpenIMETHbIX CBs3ed NpU W3ydeHUHM OOIleid M HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBIISIETCS. Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATHH, TaK U MOHSATHH, IPUHSATHIX B
OTJENBHBIX MPEIMETaX €CTECTBEHHO-HAYIHOTO LIUKIIA.

OO1Me ecTeCTBEeHHO-HAyYHbIC TIOHATHS: SBJIICHHE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
knaccudukarys, IepuoaMIHOCTh, HAOIIOICHUE, U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIb, MOJICTTUPOBAHHE.

Om3uka: MaTepus, MHKPOMHpP, MAaKpOMHpP, aTOM, D3JEKTPOH, MPOTOH, HEWUTPOH, WOH, H30TOIIBL,
PaanOaKTUBHOCTH, MOJIEKYJIa, YHEPTETUIECKHIH YPOBEHb, BEIIECTBO, TeNI0, 00hEM, arperaTHOE COCTOSTHHE BEIIeCTBa,
W/IeaNbHBIN ra3, (U3NUECKUE BEINYUHBI, SAMHHIBI K3MEPEHUsI, CKOPOCTh, SHEPTHsI, Macca.

Buonorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeTabonn3M, Makpo- U MHKPOIJIEMEHTHI, OCJKH,
JKUPBL, YITEBOABI, HYKICHHOBHIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEHIECTB M IIOTOK JHEPTHH B
9KOCHCTEMaX.

I'eorpadust: MuHEpabl, TOPHBIE TIOPOBI, ITOJIE3HBIE HCKOTIAEMBIE, TOILTHBO, PECYPCHI.

TexHomorus: XUMHYECKAs MIPOMBIIJICHHOCTS, METaJUTYpPIHs, CTpOUTENBHBIC MaTepHaIbI,
CEeITbCKOXO3SHICTBEHHOE TPOW3BOJCTBO, THIIEBAas IPOMBINUICEHHOCTh, (apMaleBTHIECKas IMPOMBIIUIEHHOCTD,
MIPOM3BOJCTBO KOCMETHYECKHX TIPENapaToB, IPOW3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAaJOB, JJIEKTPOHHAS
MIPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



INIAHNPYEMBIE PE3YJIbTATBI OCBOEHU A ITPOI'PAMMBI I1O XUMUWU HA VTJIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIIET'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIbTATHI

B coOTBETCTBHU C CHUCTEMHO-ACIATEIBHOCTHBIM TIOAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3YyJIETATOB OCBOCHUS
npeaMera « XUMUD Ha YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs BIIEIICHBI CIICIYIONIHE COCTABIIIONINE: OCO3HAHUE
00YYAIOMIUMHUCS POCCHICKOHN TI'pa)XTaHCKOH HMICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTU U
CaMOOIIPENICIICHUI0; HAJIW4YHEe MOTHBAIMA K OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOYYarOIIUXCs
PYKOBOJICTBOBATLCS TPUHATHIMA B OOINECTBE TMPABWIAMH M HOPMaMH IIOBCICHHS, HAJIWMYUE IPABOCO3HAHUS,
9KOJIOTHYECKOU KYJIBTYPHI; CIIOCOOHOCTh CTABHUTH ICITU M CTPOUTH KU3HECHHBIC IIAHEL.

JIMYHOCTHBIC pE3yabTaThl OCBOCHHUS TIpeaMeTa «XUMUS» OTpPaxaloT CHOPMHPOBAHHOCTH  OMBITA
MMO3HABATCIEHOW M TMPAKTHYSCKOW JEATCIBHOCTH OOYUYAIOUMXCsl B MpPOIecCce pean3alidd  00pa30BaTeIbHON
JIEATEIIBHOCTH.

JIMYHOCTHBIC pE3yabTaThl OCBOCHHUS TpeAMeTa «XHUMUS» OTpakaroT C(HOPMHUPOBAHHOCTH OIBITA
MMO3HABATCILHOW M TMPAKTHYSCKOW JEATSIFHOCTH OOYUYAIOUIMXCsl B MpPOIEcCe pean3alud  00pa30BaTeIbHON
JIEITEILHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUS .

OCO3HAHUA O6y'—IaIOIJ_lI/IMI/IC$I CBOUX KOHCTI/ITyLH/IOHH])IX npaB u O6ﬂ3aHHOCTCﬁ, yBa)KCHI/ISI K 3a1<0Hy u
NPaBONOPSAKY;

Hpe}lCTaBHCHI/Iﬂ O COLIMAJIBHBIX HOpMaX u npaBI/max MEXKINYHOCTHBIX OTHOI_HCHI/II‘/II B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITENbHOCTH IPH CO3JaHUH YYeOHBIX MMPOCKTOB, PEIICHUH y4eOHbIX
U IMO3HABATCIIBbHBIX 3a1a4, BBITIOJTHCHUH XUMHWYCCKUX 3KC1'[epI/IMeHTOB;

CHOCO6HOCTI/I IIOHUMAaTh U HpI/IHI/IMaTI) MOTHBBI, HaMepeHI/IH, HOFI/IKy u aprMeHTbI llpyT‘I/IX HpI/I aHaJIn3e
paBJ’II/I‘IHBIX BUI0OB y‘-IC6HOI‘/II JACATCIIBHOCTHU,

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOT'O0 OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACIICAUIO OTEYECTBEHHON XUMUH;

YBa)KEHUsI K POLIECCY TBOPUECTBA B 00JIACTH TEOPUH U IPAKTHYECKOTO MPUIIOKEHUSI XUMHUH, OCO3HAHHUS TOT'O,
YTO JaHHbIE HAYKU €CTh PE3yJbTAaT JUINTENbHBIX HAOIIOJCHUH, KPOMOTIMBBIX ASKCIIEPUMEHTAIbHBIX MOHCKOB,
ITOCTOSIHHOT'O TPY/Z1a YYEHBIX U MIPAKTHUKOB,

UHTEepeca W M03HABATENILHBIX MOTHBOB B MOJYYEHUHU U MOCJEAYIOIEM aHalu3e HHHOPMAIMU O MEePeloBhIX
JOCTHMKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMUS:

HPAaBCTBEHHOT'O CO3HAHMS, ITHIECKOTO ITOBEICHIS;

CIIOCOOHOCTH OIICHHWBATh CHUTYallUH, CBSI3aHHBIC C XMMHUYECKUMH SIBICHUSMH, W TPHHAMATh OCO3HAHHBIE
peleHnst, OpUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHHUBATh CBOE IOBEJCHHWE W MOCTYNKH CBOMX TOBAPHILIEH C IO3WIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHMSA MOCIECTBUI MOCTYTIKOB,;

4) popMupoBaHUs KyJIbTYPHI 310POBb:

MOHUMAHUS LEHHOCTeH 370poBoro M Oe3zomacHOro oOpas3a >KU3HH, HEOOXOOMMOCTH OTBETCTBEHHOI'O
OTHOIIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U IICHXMUYECKOMY 3JI0POBbBIO;

COOITFOIeHHS TIPAaBIII OE30IacHOr0 OOpAaIeHHs C BEIIECTBAMH B OBITY, MOBCEOHEBHON JKU3HHU, B TPYIOBOM
JIeATEILHOCTH,

MTOHUMAHUS [IEHHOCTH TPaBWJI WHAWBUAYAJIHFHOTO M KOJJICKTHBHOTO OE€30MACHOTO TOBEICHUS B CUTYAIIHsAX,
YTPOXKAIOIINX 30POBBIO U JKA3HU JIFOJIEH;

OCO3HAHUS ITOCTICICTBIH M HETIPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHUS aTKOTr OIS, HAPKOTHKOB, KYpEHUS);

5) TpyaoBOro BoCiMTAHUS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4EOHO-MCCIIEIOBATEIECKON ACATEIEHOCTH, O0IIECTBEHHO TTOJIE3HOM,
TBOPYECKOH U JPYIUX BUAAX JIEATECITHHOCTH;

YCTaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUU MPAKTHYECKUX 3a/1a4 COIMAIBHON HAMPAaBIEHHOCTH (B paMKax
CBOETO KJ1acca, IITKOJIBI);

WHTEpeca K MPaKTHIECKOMY M3YUSHHIO TPo(deccHii pa3mmIHoro poia, B TOM YKCIE Ha OCHOBE PUMEHEHUS
MIPEIMETHBIX 3HAHUIN TI0 XUMUH,

YBOKEHUS K TPYAY, TIOASIM TPYIa U pe3yabTaTaM TPYAOBOH JeITEIHHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAWMBUIYaJbHOW TpaeKTOpWUH 0Opa3oBaHMs, Oymymied nmpodeccuu u
peanu3anuy COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
HMHTEPECOB M MOTpeOHOCTEH 0011ecTBa;

6) 9KOJIOrHYeCKOro BOCIIUTAHMS:

9KOJIOTMYECKH I1eJIECO00Pa3HOro OTHOIIECHHMS K IIPUPO/IE KaK HCTOYHHKY CYIIECTBOBAHMS JKU3HH Ha 3eMIIe;

MMOHUMaHUS TJ00ANBHOTO XapakTepa SKOJOTMYECKHX Ipo0sieM, BIHMSHHS 3KOHOMHYECKHX IIPOIIECCOB Ha
COCTOSTHUE TIPUPOTHON U COLUATBHON CPEIBI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUSI JIOCTIDKEHUH XUMHH JUISl PELIEHHs BOIPOCOB PAalMOHAJIBHOTO
MIPUPOAOIOIb30BAHUS;

AKTUBHOTO HENpUATHS JACHCTBUM, NPHHOCSIIMX BpeA OKpYXKarolled MpUpPOAHON cpede, yMEHHS
TIPOTHO3UPOBATH HEOJIATONPUSATHBIE SKOJIOTHYECKUE TIOCIEACTBHS IPEIPHHUMAEMbIX JEUCTBUI U MPEIOTBpaLIaTh
UX;

HaJIM4MSA Pa3BUTOTO OSKOJIOTMYECKOTO MBIIUICHHS, HKOJOIMYECKONM KyIbTYpHI, OIBITA JAEATEIbHOCTH
SKOJIOTHUECKOW HANpaBlIeHHOCTH, YMEHMS DPYKOBOJACTBOBATHCA MMM B IO3HABATEIbHOW, KOMMYHHUKAaTHUBHOM H
COLMAJIbHOW TIPaKTHKE, CIOCOOHOCTH U YMEHUsI aKTUBHO MPOTUBOCTOSTH UICOIOTUH XeMOo(hoOHH;

7) 1EHHOCTH HAYYHOr 0 MO3HAHMUS:

MHPOBO33PEHHSI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHOW NPaKTHKH;

NIOHMMAaHMsI CIIeM(PUKN XUMHUH KaK HayKH, OCO3HaHHs e€ poii B (JOPMUPOBAHUN PAIIOHAIBEHOTO HAYYHOT'O
MBIIIICHHS, CO3J[aHUH LIEIOCTHOrO MPEACTABIICHUST 00 OKPYKAIOIIEM MUpPE KaK O €IMHCTBE MPHUPOABI U YEIOBeKa, B
NO3HAHWH MPUPOTHBIX 32KOHOMEPHOCTEH U PEIlIeHNH MPo0JIeM COXPaHEHHs PUPOTHOTO PABHOBECHS;

yOKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JIJIsl COBPEMEHHOM IMBWIIM3AIMU: B €€ T'yMaHHUCTUYECKOW
HAINpaBJICHHOCTH M BA)KHOW POJNM B CO3JaHUHM HOBOM 0a3bl MaTepHAIBbHON KYNBTYPbI, B PEIICHUH INTOOATBHBIX
npoOiieM YCTOMYMBOTO pa3BUTHsI YEJOBEUECTBA — CBHIPHEBOM, JHEPTETHYECKOW, IMHUINEBOH M 3KOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTHH MEJIMUIIMHBI, 00ECIIeYeHHH YCIOBHUH YCHEUTHOrO TPyAa W SKOJOTMYeCKH KOMQOPTHOI
YKM3HU KQKIOT0 YieHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHUMAHHSA CYHIHOCTH METONOB IIO3HAHMs, MCIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IOJMydaeMble 3HAHUS Ul aHAIU3a M OOBSCHEHHS SBJICHHUM
OKPYXAIOIIEro MUpa ¥ MPOUCXOAALIMX B HEM M3MEHEHHH, yMEHHs AeNaTh 00OCHOBaHHBIC 3aKJIIOYEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIUXCS JAHHBIX C LEIbIO NOMYIEHHS JOCTOBEPHBIX BBHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIONB30BaTh XMMHUYECKHE 3HAHWS IS PEIlCHHS NpobieM B pealbHBIX
JKU3HEHHBIX CUTYaLUsX;

UHTEpeca K IIO3HAHUIO, HCCIIEN0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHIO M CaMOOOPA30BaHHIO, K AKTHBHOMY IIOJY4EHHIO
HOBBIX 3HaHHUH 110 XUMUH B COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTAMU;

HHTepeca K 0OCOOCHHOCTSM TPyJa B pa3iIH4HBIX cepax MmpodecCHOHATBHON NeITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaTbl OCBOSHHS MIPOTPaMMBI [0 XMMHUH HA YPOBHE CPEAHEr0 00IIeTro 00pa3oBaHuUs
BKJTIOYAIOT:

3HaYUMBIE 11 (POPMUPOBAHUS MHUPOBO33PEHHS OOYUYAFOLIMXCS MEXKIHCUUIUIMHAPHBIE (MEXIPEAMETHBIE)
oOIIeHayYHbIE MOHATHS, OTPaXKAIOUINE LEIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEUU(HKY METOIOB MO3HAHUS,
UCTIONB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, YHEPTHS, SIBJICHHUE, IPOIIECC, CUCTEMA, HAYIHBIN (aKT,
MIPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICIOBaHHWE, HAOIIOACHNE, W3MEPEHHUE, 3KCIEPHMEHT U
Jpyrue);

YHUBEpCaJbHbIE ~ ydeOHble  JeHCTBHSA  (ITO3HABATENbHBIE,  KOMMYHHKATHUBHBIC,  PETYISTHUBHBIE),
obecreunBaromue GpopMupoBanue (YHKINOHATHHON IPAMOTHOCTH M COIMAIEHON KOMITETCHIINU 00YJarOIIIXCS;

CIIOCOOHOCTH OOYYAIOIIMXCS MCIIONb30BaTh OCBOCHHBIC MEKANCIHUIUTHHAPHBIC, MUPOBO33PEHUCCKHE 3HAHUS
Y yHUBEpCAIbHBIC yieOHbIE NEHCTBHS B IMO3HABATEIHHON M COMAIBHOM MIPAaKTHKE.

MeranpeaMeTHble Pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYEOHBIMH IO3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH M PETYISATHBHBIMHU JICHCTBHAMH.

Ilo3naBaTenbHBIC YHUBEPCAJIbHBbIC y4eOHbIe AeiiCTBUS
1) 6a30BbIe JoruvecKue aercTBUs:
CaMOCTOSITEIHHO (POPMYITUPOBATH U aKTYaIM3UPOBATH MIPOOIEMY, pacCMaTpHBaTh €€ BCECTOPOHHE;



OTIPEIENATH LENH JesSTeILHOCTH, 3a/1aBast MapaMeTphl U KPUTEPHU MX JOCTHKEHHUS, COOTHOCHUTD PE3YIIbTaThI
JIEATENLHOCTH C TIOCTABJIEHHBIMH 1IEIISIMU;

WCIIONIb30BaTh NPU OCBOCHWH 3HAHUM IMPHEMBI JIOTHYECKOTO MBIIUICHHS: BBIJIEISTH XapaKTepHbIE TPU3HAKH
TIOHSTUH 1 YCTAaHABIIMBAThH X B3aUMOCBSI3b, HCIIOIB30BAaTh COOTBETCTBYIOIINE MTOHSATHS ISl OOBSICHEHHS OT/AEIbHBIX
(baKTOB U SBIICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KITacCH(UKAINY BEIIECTB U XUMUYECKUX PEaKIIUiA;

yCTaHaBJIMBATh MPUYHUHHO-CIICICTBEHHBIE CBSI3U MEX/Y H3Y4aeMbIMH SIBICHUSIMH;

CTPOUTB JIOTHYECKUE PACCYKACHUS (MHIYKTUBHEIE, IeTyKTUBHBIE, TI0 aHAJIOTUH ), BBISBIISITH 3aKOHOMEPHOCTH
U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSX, (POPMYIIMPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MIPUMEHATh B IIPOIECCE IIO3HAHMS HCIIONB3YEMBbIE B XHMHUHM CHMBOJHMYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBEIBATh MOJENBHBIE MPEACTaBICHNS — XUMUYECKHH 3HAK (CHMBON) dJIeMEHTa, XUMHYecKas (opmya,
ypaBHEHHE XMMHUUYECKOW PEaKIMK — MPU PEIICHUH Y4eOHBIX IO3HABATENBbHBIX M NMPAKTHYECKHX 3a7a4, TPUMEHSATh
Ha3BaHHBIE MOJIENbHBIE TIPEJCTABICHHS JUIS BBISABICHHS XapaKTEPHBIX TPU3HAKOB M3Y4aeMbIX BELIECTB U
XMUMHUYECKHUX PEaKIHH.

2) 0azoBbIE HCCJIEI0BATEIbCKHE IeliCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHHMS BEIECTB M XUMHUECKHX PEaAKIHI;

(dopMynupoBaTh LENW W 33/a4d  WCCIEAOBAaHUS, WCIIOJIB30BATh IIOCTaBJICHHBIE M CaMOCTOSTENBHO
c(hOpMyIMpPOBaHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHMS M OCHOBBI Ul ()OPMHUPOBAHMS THUIOTE3BI I10
IIPOBEPKE NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYXJICHUH;

BJIaZICTh HaBbIKAMU CaMOCTOSATEIIBHOI'O IUIAHUPOBAHUA W TPOBEACHUSA YUYCHHUYCCKUX OKCIECPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsl HAOJIONATh 32 XOJIOM IPOIIECCa, CaMOCTOATENFHO IMPOTHO3UPOBATH €ro Pe3yJbTarT,
(dbopMmynupoBaTh OOOOIIEHUSI M BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIIEIOBAHUS, COCTaBIISAThH
00OCHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

npUoOpeTaTh OIMBIT YICHUUECKOM MCCIIEI0BATENLCKOM M MPOSKTHOM IS TEIbHOCTH, POSBIIATH CIIOCOOHOCTD
U TOTOBHOCTH K CaMOCTOATCIBHOMY IIOUCKY METOAOB PCHICHHSA MNPAKTHUCCKUX 3a4av, NPUMCEHCHUIO Pa3JIMYHBIX
METOAOB [O3HAHUA.

3) pabGora ¢ uHpopmManueii:

OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOUYHHMKAX MH(pOpMAaIMU (Hay4HO-TIOMY/IApHAs JIUTEpaTypa XMMHYECKOT O
COoZiep KaHMUs, CIIPaBOYHBIE IOCOOUS, pecypesl MiHTepHeTa), aHamM3upoBaTh HHYOPMALUIO PA3IMYHbIX BUIOB U (GopM
NpeCTaBICHNUs, KPUTHYECKH OLIEHNBATh €€ JOCTOBEPHOCTh Y HEPOTHBOPEYHUBOCTE;

(dopMynTUpoBaTh 3ampochl MW INPUMEHATh pPa3IM4Hble METOABl IPH IIOMCKe M oTOope HH(OpMaLuH,
HEOOXOMMOM A1 BHIIOIHEHHS Y4eOHbIX 3aa4 ONpeeIEHHOro TUIIA;

NpHOOpeTaTh ONBIT HCIOJb30BaHHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHONOTHMH M  Pa3JIMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaJbHYIO (GOpMy TmpeacTaBieHuss uHGopManuu (cxembl, Tpaduky,
JMarpaMMBl, TaOJIULBI, PUCYHKU U IPYTHE);

HCIIONB30BAaTh HAYYHBIN S3BIK B KaueCTBE CPEACTBA NPH paboTe ¢ XUMHYECKOH MH(OpPMAIMel: PUMEHTh
MEXIpeaMeTHbIe ((PU3NUeCcKue 1 MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, (hOPMYJIbI, a00peBUaTYphl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATIIATHOCTH.
KOMMyHPlKaTPlBHLIe yHuBepcaJjJibHbI€ y‘leﬁﬂble JedcTBU:

3a/1aBaTh BOMPOCKI MO CYIIECTBY 00CYKIaeMON TEMbI B XOJI¢ AUAIIOTa W/WIIH JJUCKYCCHUH, BHICKA3bIBATh HIICH,
(OpMyIHPOBAThH CBOM MPEJIOKEHHSI OTHOCHTEIBHO BBIMOIHEHHUS MPEJI0KESHHOMN 3a/1a4u;

BBICTYIIATh C IIPE3EHTALMEH Pe3yIbTaTOB IO3HABATENFHON IEATETFHOCTH, TIOMYIEHHBIX CAMOCTOSATEIEHO MITH
COBMECTHO CO CBEPCTHHKAMH TIPH BEHINONHEHHA XHMUYECKOTO OKCHEPHUMEHTa, IPAKTHIECKOH paboThl Mo
WCCIICIOBAHUIO CBOWCTB HM3yYa€MbIX BEIIECTB, PeaTH3aliil ydeOHOrO MPOEKTa, W (OPMYIHPOBATH BBIBOIBI IO
pe3yapTaTaM IMPOBEAEHHBIX UCCIEIOBAHHUHN ITyTEM COTTIACOBAHUS MTO3UIINN B X0€ 00CYKIEHHSI U 0OMEeHa MHEHHUSAMU.

PeryasiTHBHBIC YHUBepPCAJIbHbIC y4eOHbIE NeiiCTBUS:



CaMOCTOATCIIBHO INTAHUPOBATH U OCYHICCTBJIATH CBOKO ITO3HABATCIBHYIO JACATCIBHOCTD, OIIPCACIIAA e€ 1enm u
3ala4y, KOHTPOJIUPOBATH U 1O MEpEC H€06XOZ[I/IMOCTI/I KOPPEKTUPOBATH HpezmaraeM},H‘/'I aAJITOPUTM HeﬁCTBHﬁ npu
BBITIOJTHCHUH y‘Ie6HBIX 1 HUCCICAOBATCIBbCKUX 3aJad, BLI6I/IpaTL HanbOolee 3(1)(1)6KTI/IBHBII7[ croco0 ux peuicHus ¢
y‘IéTOM TMOJTYYCHUA HOBBIX 3HaHUI O BCHICCTBAX U XMMHNUYCCKUX PCAKIUAX;

OCYIIECTBIISITE CAMOKOHTPOIIb IESITENBHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATbBI

[IpeamerHbIe pe3yabTaThl OCBOSHHUS IMPOrPaMMBI MO0 XMMHHU Ha yriayOJa€HHOM YpOBHE Ha YPOBHE CPEIHEro
ob1ero o0pa3oBaHusi BKIIIOYAIOT creuduyeckue yisi yaeOHOro npeaMera « XUMUs» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI AEHCTBHI 110 OCBOCHHUIO, MHTEPIPETALMH U TPe00pa30BaHNI0 3HAHUM, BUBI IESITEIEHOCTH 110 TTOJyIEHHIO
HOBOT'O 3HAaHUs M NPUMEHEHUIO 3HAHMH B Pa3MYHBIX Y4EOHBIX CHUTyallMsX, a TakKe B PEATbHBIX JKH3HEHHBIX
CUTyallUsX, CBSI3aHHBIX C XUMHEH. B mporpamme mo XumuM MpeaMeETHbIE Pe3yNIbTaThl MPEACTaBIEHBI 1O rojgam
H3Yy4EHUsl.

10 KJIACC

[IpeamerHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHnyeckast XUMUsD» OTPaKaroT:

c(OpMHUPOBAHHOCTH TNPEJCTABICHUH: O MECTE€ M 3HAYEHHU OPTaHHUYECKOH XMMHUH B CHCTEME €CTECTBEHHBIX
HayK ¥ e€ ponu B OOECHEYeHWH YCTOWYMBOTO Pa3BUTHs 4YEIOBEYECTBA B PEIICHWH IMPOOJIEM 3KOIOTMYECKOH,
3HepFeTH‘ICCKOﬁ )41 HI/IIJ_IeBOI‘/II 6630HaCHOCTI/I, B pa3BUTHMU MEIUIIMHBI, CO3JJaHMU HOBBIX MAaTCpPUaIOB, HOBBLIX
MCTOYHUKOB DHEPI'HHU, B 00ECIEYCHUH PAIIMOHAIBHOTIO MPUPOJIONOIb30BaHUsl, B (POPMUPOBAHIH MHUPOBO33PEHUS U
0011l KYJIBTYphI YeJI0BeKa, a TAaK)Ke IKOJIOTHYECKH 000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M ITPUPOTHOM
cpexne;

BJIAACHUC CHUCTEMOM XUMHYECKUX 3HaHHﬁ, KOTOpas BKIIOYA€T: OCHOBOIIOJIAraromunue moHATUsA — XUMHYCCKUH
SIIEMEHT, aToM, SJPO M JJIEKTPOHHAsi 000I0YKa aTtoma, S-, P-, d-aToMHbIe OpOHTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aTOoMa, TMOpuAn3alys aTOMHBIX OpOWTajel, MOH, MOJIEKY/a, BaJCHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD,
CTENeHb OKHCIEHMS, XUMHYECKass CBs3b, MOJNb, MOJSpHAs Macca, MOJSPHBIA OOBEM, YIVIEPOAHBIA CKeJeT,
(GYHKLIMOHAIBHAS TPYIIA, pajiKal, CTPyKTypHble GopMyIbl (pa3BEPHYTHIE, COKpAILEHHBIE, CKEJIETHBIE), H30MEepHs
CTPYKTYpHasi U HPOCTPAHCTBEHHAs (F€OMETpHYECKas, ONTHYECKasl), U30MEpPbl, FOMOJIIOTMYECKUI psil, TOMOJOTH,
YTJIEBOZOPO/IbI, KUCIOPO/- ¥ @30TCOAEPKAIIIE OPraHUIECKUE COSIUMHEHNSI, MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS; TEOPHH, 3aKOHBI (Tieproamdeckuii 3akon J[. V. MenzaeneeBa, Teopust CTpOCHHUS
opranudeckux semects A. M. byTnepoBa, 3aKoH COXpaHEHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHUS U MIPEBPALLICHUS
SHEPTHHU NPU XUMHYECKUX PEAKLUsX ), 3aKOHOMEPHOCTH, CUMBOIMYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS,
JIe)Kallle B OCHOBE IIOHUMAaHUS IPUIMHHOCTH U CUCTEMHOCTH XUMHMYECKHUX SIBJICHUIL; IPEACTAaBICHUS O MEXaHU3MaxX
XMMHUYECKUX PEaKLHi, TePMOJUHAMMYECKUX U KMHETHUECKHX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHs, O B3aUMHOM
BIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJaX (MHIYKTHBHBIA U Me3oMepHbIi 3¢ dekThl, opuentantsl | u 1l pona);
(axToNOrnyecKre CBENEHHS O CBOMCTBAaX, COCTaBe, MONYYEHHH M OE30MaCHOM HCIIOJIb30BAHUM BaXKHEHUIINX
OPraHMYECKUX BELIECTB B OBITY U IPAKTHYECKOH AEATETbHOCTH YeI0BeKa, OOIIMX HayIHBIX IPHHIUIAX XUMHUYECKOTO
MIPOU3BOJICTBA (Ha TIPUMEpE MPOU3BOACTBA METAHOMA, TepepadoTKu HeTH);

c(pOpMHUPOBAHHOCTh YMEHMM: BBISABIJIATH XapaKTEpPHbIEC NPU3HAKH HOHATHH, YCTaHABIMBATh MX B3aHMOCBS3b,
HCTIONB30BaTh COOTBETCTBYIONIHE IIOHATHSI IIPH OIMCAHUN COCTaBa, CTPOSHHS M CBOMCTB OPraHUIECKUX COCANHECHUIL;

c(OpMHPOBAaHHOCTh YMEHUU:

HCTIONIB30BaTh XUMHYECKYIO CUMBOJIMKY AJISI COCTABIECHHS MOJICKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHMYECKHX BEILECTB;

COCTaBJIATh yPAaBHEHMS XHMHUYECKHX pEAKIMi M  PpacKphlBaTh HMX CYIIHOCTh:  OKHCIHMTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIMI IOCPEICTBOM COCTAaBIICHHS JIEKTPOHHOTO OaaHca 3TUX peakuii, peakui HOHHOTO
oOMeHa ITyTéM COCTaBIICHHS X MONHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHUIA,

M3TOTaBIMBAaTh MOJIENM MOJEKYJI OpTraHWYeCKHX BEUIECTB IS WIIIOCTPAMA HMX XUMHYECKOro |
MIPOCTPAHCTBEHHOI'O CTPOCHHUST;

c(OpMHPOBAHHOCTh YMEHHUII: yCTaHABIMBATh MPUHAICKHOCT U3YyIEHHBIX OPTAaHMYECKUX BEIIECTB IO WX
COCTaBY M CTPOCHHIO K ONPENEIEHHOMY KJIACCy/TpyIIe COCAMHEHWH, 1aBaTh MM Ha3BaHMS 0 CHCTEMAaTHYECKOH
nomenknarype (IUPAC) u mpuBOAWTH TPUBHANBHBIE HA3BAHUSI JUIS OTACIBHBIX MPEJCTABUTENCH OPraHHYECKHX
BEIIECTB (3TWIICH, ALETHIICH, TOIYOJ, TJINIEPHH, 3THICHITIHKOIb, (eHOT, (OpMaIbAEIUA, alleTalbAeru/l, aleToH,
MypaBbUHAsI KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApPUHOBAsl, OJEHHOBAS, MAaJbMUTHHOBASI KUCIIOTHI, TJIMIWH, alaHWH,
ManbTo3a, (PPYKTO3a, AHWIMH, IUBUHWII, U30IPEH, XJIOPOIPEH, CTHPOJI U JPYTHE);



C(OPMHUPOBAHHOCTh YMEHHS OIpEAENATh BHA XHMHYECKOW CBS3M B OPTaHMYECKHX COCIMHEHMSX
(KOBaJIeHTHAsI U HOHHAsS CBSI3b, G- U M-CBSI3b, BOJIOPOIHAS CBSI3b);

C(OpPMHUPOBAHHOCTh yYMEHHUSI NPUMEHSITH MOJOKEHHS TEOPHUH CTPOEHUsI OpraHHMYecKHX BemlecTB A. M.
BytnepoBa juist 00BsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHWE, (H3MYECKHE M XMMHYECKHE CBOWMCTBA
TUNWYHBIX IPEICTaBUTENEH pa3INUHBIX KJIACCOB OpPraHMYECKMX BELIECTB: AaJKaHOB, LMKIOAJIKAaHOB, AJIKEHOB,
QJIKaJMEHOB, AJKHHOB, apOMaTHYeCKHX YTJIEBOJOPOJIOB, CIIHPTOB, AJIbAETH/IOB, KETOHOB, KapOOHOBBIX KHCIIOT,
TIPOCTBIX U CIIOXHBIX 3(DUPOB, JKUPOB, HUTPOCOSAVHEHNI 1 aMUHOB, aMHHOKHUCIIOT, OSITKOB, YIJIEBOJOB (MOHO-, [TH-
W TIONHCAaXapHioB), WUIIOCTPHPOBATh TE€HETHYECKYIO CBS3b MEXKIY HHUMH YPaBHEHHSMH COOTBETCTBYIOIINX
XMMHUYECKHUX PEAKIM C UCIIOIb30BaHNEM CTPYKTYPHBIX (hOPMYIT;

c(OpPMHUPOBAHHOCTH YMEHHS TOJITBEPIKIATH HA KOHKPETHBIX IPHMEpPaxX XapakTep 3aBUCHMOCTH PEaKIIMOHHOM
CHOCOOHOCTH OPTaHWYECKUX COEJMHEHHWH OT KPaTHOCTH M THUIIa KOBAJEHTHOW CBS3U (G- M T-CBS3H), B3AaUMHOTO
BJIMSIHUS aTOMOB U TPYII @aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTH YMEHHS XapaKTepHU30BaTh HCTOUHUKH YTIIEBOAOPOTHOTO ChIPhs (HE(Th, TPHPOAHBIN ras,
yroib), CHOCOOBI €ro nepepadboTKu U NPaKTHIECKOe TPUMEHEHHUE MTPOYKTOB NepepaboTK;

c(OpMHUPOBAHHOCTH BJIAJICHUS CHCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METO/IaX TI03HAHMS — HAOIOICHHH,
W3MEpPEHNH, MOJIETTMPOBAHUH, IKCIIEPUMEHTE (pEabHOM U MBICIICHHOM) U YMEHUsSI IPUMEHSTh OTH 3HAHUS,

Cc(OpMHUPOBAHHOCTh YMEHUSI NPUMEHSATh OCHOBHBIE ONEPALlMM MBICIUTEIBHON AEATEIBHOCTH — aHaIM3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMATH3AIINIO, BEISIBICHUE MPUYMHHO-CIIEACTBEHHBIX CBA3EH — JUISl M3Y4EeHUS
CBOWMCTB BEUIECTB U XUMUYECKUX PEAKLIUN;

C(bOpMI/IpOBaHHOCTB yMCHHﬁZ BBISIBJISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUMN C TIOHATHUSIMH U MpeaACTaBJICHUAMHU
APYTrux €CTECTBEHHO-HAYYHBIX IIPEAMETOB I 60.]'[66 OCO3HAaHHOI'O ITIOHMMAaHHs CYITHOCTU MaTE€PHUAJIbHOTI'O €ANHCTBA
MHpa, UCIOJIb30BaTh CUCTCMHbBLIC 3HAHUS T10 OpFaHquCKOﬁ XUMHHN OJI1 O6"b$[CHeHI/I$[ " MPOTHO3UPOBAHUA SIBJ'IGHI/II‘/II,
HMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

Cc(OpPMHUPOBAHHOCTh YMEHHIA: IIPOBOJUTH PACYETHI 110 XUMHUECKUM (popMyiiaM M ypaBHEHHSIM XUMHUYECKUX
peakiuii ¢ UCIIONIB30BaHNEM (PU3MUECKUX BEMUYHH (Macca, 00BbEM ra3oB, KOIMYECTBO BEIIECTBA), XapaKTEPU3 yIOIIHUX
BEILECTBA C KOJINYECTBEHHONW CTOPOHBI: PACUEThI 110 HAXOXKACHUIO XMMHUUYECKOH (hOPMYIIBI BEIIECTBA [0 U3BECTHBIM
MAaCCOBBIM JIOJISIM XUMUUYECKHUX JIEMEHTOB, IPOJYKTaM CTOPaHHMs, IIOTHOCTH Ta3000pa3HbIX BEILECTB;

copMUPOBAHHOCTH YMEHWI: MPOrHO3UPOBATh, AHAIU3MPOBATH M OLEHMBATH C MO3ULMHA IKOIOTMYECKOMH
0€30MacHOCTH TOCIEICTBUSI OBITOBOM M MPOM3BOJICTBEHHON JEATEIBHOCTH YENIOBEKA, CBSI3aHHOM C IepepaboTKOit
BEILECTB, UCIIOIB30BATh MOTyYEeHHbIE 3HAHUS IS IPUHATHS TPAMOTHBIX PELICHUH TPOoOJIeM B CUTYaLUIX, CBA3aHHBIX
C XUMHEH;

cOpMUPOBAHHOCTE YMEHHH: CaMOCTOSITENBHO IUIAHHPOBATH M MPOBOAUTH XUMHUYECKHI HSKCIIEPHMEHT
(monmy4yeHHe M HM3ydeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIMU YTJIEBOJOPOJIOB Pa3IMYHBIX
KJIACCOB M KHCIIOPOJICO/IEPKAIINX OPTaHWYECKHUX BEIIECTB, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]ay M0 Ppaclo3HaBaHUIO
OpraHUYECKUX BEIIECTB) C COOJIOJICHHEM IpPaBWI OEe30MacHOro OOpallleHus] C BEleCTBAMH M J1a00paTOPHBIM
obopynoBanueM, (OPMYIHPOBAaTh IENb HCCICHOBAHMA, IPENCTaBIATh B pa3UYHOH (opMe pe3yabTaThl
9KCIIEPUMEHTA, aHAJTU3UPOBATH U OLIEHUBAThH UX JIOCTOBEPHOCTH;

c(OpMHPOBAaHHOCTh YMEHHUU:

coOIIOIaTh MPaBUJIa SKOJOTHUECKH IIETIECO00PA3HOI0 TTOBEICHHS B OBITY M TPYIOBON JESTENBHOCTH B IIETIAX
COXPAaHEHHS CBOETO 3/I0POBbsl, OKPYKAIOLIEH NPUPOJHON CPellbl U JOCTHXKEHHS €€ YCTOMUHNBOIO Pa3BUTHUS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOrO NEHCTBHS Ha JXHMBbIE OPTaHU3MBI ONPENCNEHHBIX OPraHMYECKUX
BEIIECTB, MOHUMas cMbIca nokazatens [11K;

aHAJIM3UPOBATh LEECO00PAa3HOCTh MPHUMEHEHHUSI OPIraHNYECKHX BEIIECTB B MPOMBIIUIEHHOCTH B B OBITY C
TOYKH 3PEHUS] COOTHOIIECHUSI PUCK-TIONB3a;

c(OpMHPOBAHHOCT YMEHHMH: OCYLIECTBIJISATH IIEICHANPABICHHBIN IOMCK XWMHYECKOW HH(pOpPMaryy B
Pa3NIMYHBIX UCTOYHHUKAX (HaydHas M ydeOHO-HaydHas JMTEpaTypa, cpeicTBa MaccoBod mH(popmanun, MHTEpHET N
Jpyrue), KPUTHYECKH aHAJIM3MPOBaTh XHMHUYECKYI0 HHGOpMAIMio, mepepabareiBaTh €€ M HCIOIb30BaTh B
COOTBETCTBHUH C TIOCTABICHHON YIeOHOI 3a1aueid.

11 KJIACC

[IpeamerHbIe pe3ynbTaThl OCBOCHHS Kypca «O0mast 1 HeopraHUIecKast XUMUsD) OTPaKaloT:

c(OpMHPOBAHHOCTH MPEICTABICHUIA: O MATEPHAIEHOM E€IMHCTBE MHUPa, 3aKOHOMEPHOCTAX M ITO3HABAEMOCTH
SIBICHUA TPUPOIBI, O MECTe M 3HAYCHHH XHMHH B CHCTEME ECTECTBEHHBIX HayK M €€ ponu B 00ecnedeHuH
YCTOWYMBOTO PAa3BHUTHS, B PEHICHWM NPOOJIEM S3KOJIOTMYECKOW, PHEPreTHYecKOd M IHIIEBOM Oe30macHOCTH, B
Pa3BUTHH MEIWIMHBI, CO3JJAHUM HOBBIX MaTepHajOB, HOBBIX HCTOYHHKOB HEPTHH, B 00ECIICUYCHUH PAIIMOHAIBEHOTO



TIPUPOJOTIONB30BaHUs, B ()OPMUPOBAHUN MHPOBO33PEHUSI W OOIIEH KyJIBTYpHI YEIOBEKa, a TaKKEe HKOIOTHYECKU
000CHOBaHHOI'O OTHOILIEHNS K CBOEMY 3[0POBBIO U IIPUPOIHON Ccperie;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUH, KOTOpasi BKIIOUAET: OCHOBOIMOJIATAIOIINE MTOHATUS — XUMHYECKUN
SJIEMEHT, aTOM, SIIPO aTOMa, M30TOIbl, IEKTPOHHAS 00OJNIOYKa aToMa, S-, P-, d-aTOMHbIC OpOUTAIH, OCHOBHOE H
BO30OYXIEHHOE COCTOSIHUSI aTOMa, THUOpPHIM3alUs AaTOMHBIX OpOHWTaneidl, WOH, MOJIEKYy/la, BaJEHTHOCTD,
AJIEKTPOOTPULIATEIFHOCTh, CTENEHb OKUCIICHHs, XHMHUUECKas CBS3b (KOBaJICHTHAas, HOHHAs, MeTaJuTMdyecKas,
BOJIOPOJIHAS), KpPUCTAIIIMYECKash pemeETka, XUMHYECKas peaklus, pacTBOp, OJEKTPOIUTHL, HEIIEKTPOIHTHI,
JJIEKTPONUTHYECKAs IUCCOLUALINS, CTENEHb AUCCOLMAINN, BOLOPOJHBIN MTOKa3aTeNb, OKUCIUTEND, BOCCTAHOBUTEID,
TerIoBoH 3(P(PEKT XMMHUYECKOH peakluH, CKOPOCTh XMMHYECKOH pEeaKlnH, XMMHUYECKOe paBHOBECHE; TEOPHU U
3aKOHBI (TEOPHsI ICKTPOIUTUICCKOIN TUCCOIMANUy, mepuoaudeckuii 3akoH /.M. MenpeneeBa, 3aKOH COXpaHCHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHMsI M NPEBPAIIECHUS 3HEPTUU MPU XUMUYECKHUX PEeaKIHsIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, MUPOBO33PEHYECKUE
3HaHUS, JIeXKallde B OCHOBE MOHMMAaHHs NPUUYMHHOCTH M CHCTEMHOCTH XMMHYECKHUX SIBJICHUH; COBpPEMEHHBIE
MPEJCTAaBICHUS O CTPOCHMM BELIeCTBA HAa ATOMHOM, HOHHO-MOJEKYISPHOM M HAJMOJIEKYJISPHOM YPOBHSX;
MIPEJCTAaBICHNUS O MEXaHU3MaX XUMHUUECKUX PEAKIMH, TepPMOJMHAMHUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSX HX
MPOTEKaHUsl, 0 XUMHYECKOM DPaBHOBECHH, PAacTBOpax M JHCHEPCHBIX CHCTeMax; (DaKTOJNOTMYeCKUE CBEICHUS O
CBOMCTBax, COCTaBe, IMOJy4YeHHH M O€30MacHOM HCIIOIBb30BAHUM BAKHEWIINX HEOPraHMYECKHUX BEIIECTB B OBITY W
MIPaKTHYECKOH JeATeTbHOCTH YeJIOBEeKa, OOIMX HAYYHBIX MPHHIMIIAX XUMHYECKOT'0 IIPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTB yMeHHﬁZ BBIABJIATE XapaKTECPHBIC MMPU3HAKU HOHﬂTHﬁ, yCTaHaBJIMBATh UX B3aNUMOCBS3b,
HCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS IPU ONMMCAHUU HEOPTaHNYCCKUX BEIIECTB U UX npeBpameHm‘/’I;

C(bOpMI/IpOBaHHOCTB YMEHHS UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsI COCTAaBJICHUSA (bOpMyJ'I BCIICCTB U
YpaBHEHHH XUMHYECKHX peakimii, cucreMaTudeckyto HomeHk1aTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

C(bOpMI/IpOBaHHOCTB YMEHUA ONpPEACTATh BAJICHTHOCTb U CTCIICHb OKHCICHHA XUMHYCCKUX DJJIEMEHTOB B
COCIMHEHUX, BU XUMUYECKOM CBA3M (KOBAJCHTHAsI, HOHHASI, METAJUTMIECKAsl, BOAOPOIHAS ), THIT KPHUCTALTHUECKON
peLETKN KOHKPETHOTO BEILECTBA;

copMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT BUJa XUMHUYECKOW CBSI3M U TUIIA
KPHUCTAJUIMUECKON peliéTKy, OOMEHHBIH U IOHOPHO-aKIENITOPHBIA MEXaHU3Mbl 00Pa30BaHUs KOBAJICHTHOH CBSI3H;

copMUPOBaHHOCTH YMEHHH: KIacCH(HUIMPOBATH: HEOPraHUYECKUE BELIECTBA IO MX COCTaBY, XUMHYECKUE
peakuy MO pa3IMYHbIM IPH3HAKaM (YHUCIY M COCTaBY peardpyiolluX BeIIECTB, TEIUIOBOMY 3(QeKTy peakiuu,
W3MEHEHHIO CTEIeHEeH OKHCIEHHS DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aTopa U APYyrue); CaMOCTOATEIbHO
BBIOMPATh OCHOBAHMS U KPUTEPHH IS KIACCU(HUKALMHU N3y4aeMbIX BEILECTB ¥ XMMHYECKHUX PEaKLi;

cOpMHUPOBAHHOCTh YMEHHSI PACKPBIBaTh CMBICH Mepuoandeckoro 3akona JI. WM. MenzgeneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTH3UPYIOIIYIO, OOBACHUTENHHYIO  IPOrHOCTHYECKYIO (DYHKIIIH;

cOopMUPOBAHHOCTH YMEHHMIl: XapaKTepU30BaTh ICKTPOHHOE CTPOCHHE aTOMOB M HOHOB XHMHYECKHX
3JIEMEHTOB IepBOoro—yerBéproro nepuonos Ilepuognueckoit cucremsl .M. MenaeneeBa, UCHONb3Ysl MOHITHS
«QHEPreTUYECKUE YPOBHM», «IHEPreTHICCKHE MNOAYPOBHHM», «S-, -, O-aTOMHble OpOHMTANIN», «OCHOBHOE H
BO30Y)KAEHHOE PHEPTETHYECKUE COCTOSHHUS aTOMay; OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMHYECKHX
3JIEMEHTOB M MX COEIMHEHUH mo nepuoaaM u rpynnam llepuonnueckoil cucremsl [[. Y. MenneneeBa, BaJeHTHbIE
BO3MO)KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX 3JIEKTPOHHBIX 000I0YEK;

c(OpMHUPOBAaHHOCTh yMEHHH: XapaKTepH30BaTh (OMHCHIBATH) OOIINE XWUMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, OATBEPKAAThH CYLIECTBOBAHUE TEHETHUECKOM CBSA3M MEXKITY HEOPTaHUUECKUMH BELIECTBAMH C
MIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHH;

C(OPMHPOBAaHHOCT YMEHHS PpACKpBIBaTh CYIIHOCTH: OKHCIHTEIbHO-BOCCTAHOBHUTENBHBIX PpEAKLIUI
TIOCPE/ICTBOM COCTABIICHHUS AJIEKTPOHHOI0 OajaHca 3TUX PeaKluii; peakiuii HOHHOTO 0OMeHa ITyTEM COCTaBICHHS HX
TIOJTHBIX W COKPAIIEHHBIX MOHHBIX YPaBHEHHH; PeaKIui THAPOIIN3a; PEaKIiid KOMILICKCOOOpa3oBaHus (Ha puMepe
THIPOKCOKOMITIIEKCOB IIHKA U ATIOMUHH);

c(OpMHPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHHMA XMMHYECKHX PEaKIuil ¢ y4€ToM HX
SHEPreTUYECKUX XaPAKTEPUCTHK, XapaKTep H3MEHEHHsS CKOPOCTH XWMHYECKOW pPEaKIUM B 3aBHCHMOCTH OT
pa3nM4HBIX (DAKTOPOB, a TaKKe XapakTep CMEHICHWS XWMHUYECKOTO DPABHOBECHS IO BIMSHHEM BHEIIHHX
Bo3zaeticTeuid (mpuamum Jle llarense);

c(OpMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh XUMHIECKHE PEAKINH, JISKAIINE B OCHOBE ITPOMBIIUIEHHOTO
TIOTYYeHHsI CEPHOM KMCIIOThI, aMMHaKa, OOIIHe HaydHbIC MPUHINIBI XUMHYECKHUX MTPOM3BOACTB; 11€I€CO00pa3HOCTD
TIPUMEHEHHS] HEOPTaHWIECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHNSI COOTHOLICHUS PHCK-TI0Nb33;



C(OPMHUPOBAHHOCTh BIIQJCHHUS CHCTEMON 3HAHMM O METOAaX HAYYHOIO ITO3HAHMS SIBICHWH TNPHPOIBI —
HaOMfofieHNe, W3MEpeHHe, MOJEINPOBAaHUE, OKCIEPHUMEHT (peaJbHbIi W MBICIEHHBIH), HWCIONBb3YEeMBIX B
€CTECTBEHHBIX HayKaX, YMEHHs NPHUMEHSTh 3TU 3HAHUS NP DKCIEPUMEHTAIBHOM HCCICAOBAaHUM BEIECTB U IJIS
OOBSCHEHUS] XMMHUYECKHUX SIBICHHH, MMEIONIMX MECTO B INPHPOJE, NMPAKTHYECKOW NEATEIHHOCTH 4YelIOBeKa U B
MIOBCEHEBHOM KHU3HU;

Cc(OpPMHUPOBAHHOCTH YMEHUSI BBISIBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHWUH C TIOHATHSAMH U TIPECTABICHUIMHI
JPYrUX €CTECTBEHHO-HAYYHBIX ITPEAMETOB JUIsl O0Jiee OCO3HAHHOTO IIOHUMAaHHUSI MaTepHaIbHOTO €JMHCTBA MUPa;

c(OpMHUPOBAHHOCTH YMEHUS TIPOBOJUTH PACUETHI: C UCTIONB30BAHUEM TIOHATHH «MaccoBasi I0JIs BEIIECTBA B
pacTBope» U «MOJSIpHAs KOHLEHTPALHsDY; MAacChl BEIIECTBA WM 00bEMa rasa 110 N3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WIM O0BEMY OFHOrO M3 YYAaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIUIOBOro 3((eKTa peakuuu; 3HaYeHUS
BOJIOPOJTHOTO TIOKa3aTelsi pacTBOPOB KHCIIOT M IIEJ0YeH ¢ M3BECTHOW CTENEHBIO MUCCOIUALUM; Macchl (00BhEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, €CITH OJTHO M3 UCXOAHBIX BEIIECTB JaHO B BUJIE PACTBOPA C ONPE/ICIIEHHOM
MaccOBOM J10J1el pacTBOPEHHOr'O BEIIECTBA WIIN JAHO B M30BITKE (MMEET MPUMECH); JIOJTH BBIXO/Ia IPOAYKTA PEAKIIUH;
00BEMHBIX OTHOIIEHUH ra30B;

C(OPMHUPOBAHHOCTh YMEHWH: CaMOCTOSTENBHO IUIAHHUPOBATh M IPOBOMUTH XMMHUYECKUH DKCIIEPUMEHT
(mpoBeneHne peakiMii MOHHOrO OOMEHa, TONTBEP)KACHHE KaueCTBEHHOI'O COCTaBa HEOPTraHWYeCKUX BEIIECTB,
OIpe/ielIeHUe Cpe/ibl PACTBOPOB BEIIECTB C IMOMOLIBIO MHIIMKATOPOB, M3YUSHHE BIUSIHUS Pa3IMuHbIX (PaKTOpOB Ha
CKOPOCTh XMMHUUYECKOH peakly, PelIeHHe IKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMaM «Metamie»y u «Hemeramisn») ¢
coOJTo/ieHreM TpaBui 0e3011acHOro oOpalleH s ¢ BEIeCTBAMHU U J1abopaTopHBIM 000pyJ0BaHHEM, (OpMyITHpOBATH
1eJTb UCCIIEZI0BAHUSI, TIPEJICTABIISTh B Pa3IMYHON (POpME pe3ysIbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OLICHUBAThH HX
JIOCTOBEPHOCTB;

Cc(OpMHUPOBAHHOCTh YMEHUIi: COOIOATh MPaBUIia TOJIB30BaHUS XMMHUUYECKOH MOCYAOH M J1abopaTOpHBIM
00opy/ioBaHUEM, OOpaleHHs C BELIECTBAMU B COOTBETCTBHUM C MHCTPYKIHMSMH I10 BBIMOJIHEHHIO JIA0OpATOPHBIX
XUMHWYCCKHUX OIIbITOB, 3KOJIOI'MYCCKH uenecoo6pasHoro IIOBCACHUS B 6bITy u prllOBOﬁ ACATCIIBHOCTH B ILCIAX
COXPAaHEHMs CBOErO 3I0POBbs, OKPYXKAIOLIEH NPUPOJHOW CpeAbl U JOCTMXKEHMs €€ YCTOWYMBOIO Pa3BUTUS,
0CO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKMBBIC OPraHM3MbI ONpPEACIEHHBIX HEOPTaHWYECKUX BEIECTB,
MOHUMas cMbICI rmokaszatens [TJIK;

Cc(OPMHUPOBAHHOCTh YMEHHH: OCYLIECTBIISATH IICJICHANPABICHHBI TOMCK XUMHYECKOW HH(pOpPMalyu B
Pa3IMYHBIX UCTOYHHUKAX (HayuyHas W ydeOHO-Hay4dHas JIMTEepaTypa, cpeicTBa MaccoBoi mHpopmauuu, UHTepHET 1
Jpyrue), KPUTHUYECKH aHAJIM3MPOBaTh XHMHUUYECKYI0 HH(pOpMaIHo, mepepadaTbiBaTh €€ W UCIONb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yu4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHMPOBAHUE

10 KJIIACC
KosangecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TEM (uudpoBbie)
n/n NPOrpaMMBI Bcero Kontpoanmie TpaxTiraeckne o0pa3oBaTesbHbIE
padoThI padoThI pecypesI
Paznen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCKON XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OpraHUYECKUX coeuHeHuH A. M. 8
Bbytneposa
Hroro no pazneny 8
Pa3znen 2. Yriaesogopoabl
91 [penenbHbIE YrIIEBOAOPOIBI — AIKaHBI, 5
[UKJIOAJIKAHBI
99 HenpenenbHble yriieBOXOPOIbI: aJIKEHbI, 14 1
aJIKaueHbl, aJIKHUHBI
2.3 ApoMaTHyecKue yriieBoJ0poibl (apeHbI) 8
24 [IpuponHbIe HCTOUYHHUKHU YTIIEBOZAOPOLOB U UX 4
nepepaboTKa
2.5 ["anmoreHnpoON3BOAHBIE YTIIEBOIOPOIOB 4 1
Uroro no pazneny 35
Pa3pen 3. Kucioponconep:kamue opranuyecKue coeAHHEHUsI
3.1 Cruptel. DeHon 11 1
KapOoHUIbHBIE COCTMHEHNUS: aTbICTUABI 1
3.2 KeToHbl. KapGoHOBEIE KHCIOTHI. CII0XKHBIE 21 1
a¢upsL. XKXupsr
3.3 YrieBoasl 9 1
HWroro no paznery 41
Pa3nen 4. A3oTconep:kane opranndeckue coeInHeHust
4.1 AmuHBL. AMUHOKHCITOTHI. benku 12 1 2
HWroro no pasneny 12




Pazgen S. BeicokoMosIeKyISIPHbBIE COCAMHEHHSA

5.1 BricokoMoIneKyIapHbIE COeTUHEHUS 6

HUroro mo pasaeny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne i/ KonTponbHbIe IpakTH4ecKne
MPOrpaMMbI Bcero 00pa3oBaTeIbHBIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTuueckune 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnyeckuit 3aKoH 1
11 [epromuyeckas cucTeMa XUMHYSCKHX 9
anemenToB JI. M. MenneneeBa
19 Crpoenue BemiecTBa. MHOrooopasue 1 1
BEIICCTB
13 XUMHUYECKUE PeaKIuu 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heopranuueckasi xumust
2.1 Hemeranmsr 31 1
2.2 Meraiibt 23 1
HUroro no pazzpery 54
Pazgen 3. Xumus u KuU3Hb
31 Mertozpl MO3HAHUS B XUMUAU. XUMHUSI U 9
' KU3Hb
HUroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







IIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHHs

DJIeKTPOHHBbIE
nuppoBbIe
o0pa3oBaTtejibHbIE

pecypcbl

Hpez[MeT 1 3HAYCHUEC OpFaHPI‘{eCKOfI XHUMUWH,
MpeaACTaBJICHUC O MHOF006p33I/II/I
OpPraHnvYCCKuX COETMHEHUMN

DJEKTPOHHOE CTPOEHUE aTOMa YIJIeposa
(OCHOBHOE U BO30YXK/IEHHOE COCTOSIHUSI).
BaneHTHbIE BO3MOKHOCTH aToMa yriiepoja

XI/IMI/I‘-ICCKaSI CBA3b B OpFaHI/I‘ICCKI/IX
coenuHeHusx. MexaHn3Mbl 00pa3oBaHMs
KOBaJICHTHOM CBSI3HU, CIIOCOOBI pa3phiBa
cBsI3eit

Teopus cTpoeHMsI OpraHUYECKUX COCIUHEHUI
A. M. byrneposa

Bunel nsomepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE (PPEKTHI B
MOJIEKYJIaX OPraHHMYeCKHUX COEMHEeHHUH

[pexncraBnenue o knaccudukayu u
cucremarnyeckas Homerkaarypa (IUPAC)
OpraHU4eCKHX BEIIeCTB

Knaccudukarms peaknuii B OpraHHIeCcKon
XUMUH

CucremaTusamnys 1 0000IIEHNE 3HAHUH T10
TEME

AJIKaHBI: TOMOJIOTHUECKUH psiz1, 00Imas
(dbopMyna, HOMEHKIATYpa U U30MEpusi,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY




10

du3ndecKre U XUMUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenune ankaHoB B npupoze. CrocoOst
MOJTYYEHHS ¥ IPUMEHEHUE aJIKaHOB

12

[uknoankansr: o0mnias Gopmysa,
HOMEHKJIATypa ¥ H30MEpHsi, 0COOCHHOCTH
CTPOCHHUS ¥ XUMHUUYECKUX CBOMCTB, CIIOCOOBI
MOJTYYEHUST ¥ IPUMEHEHUE

13

Penrenue pacu€THBIX 3a7a4 Ha ONPECIICHHE
MOJICKYJISIPHON (hOPMYITBI OPTaHUIECKOTO
BEIIECTBA [0 MAaCCOBBIM JIOJIIM aTOMOB
2JIEMEHTOB, BXOISIIUX B €r0 COCTaB.
CucremaTtusaiys U 00001eHe 3HAHNH 10
TeEME

14

AJIKEHBI: TOMOJIOTHUECKHUH psif1, 00Ias
(dbopMyna, HOMEHKIIATypa, 3JEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas U LIUC-TPAHC-U30MEPHUS aJTKEHOB

15

duznyecKkrue U XUMUYECKHEe CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

Cnoco0bl OTy4eHUs U IPUMEHEHHE aTKEHOB

17

[pakruueckas padora Ne 1 o Teme
"[lomy4eHue 3TUIEHA U U3YYEHHUE ero
cBoificTB"

18

Pemenne pacu€THbIX 3a1a4 Ha ONPEAEIEHUE
MOJIEKYIISPHOI (POPMYIIBI OPraHHIECKOT O
BEIIlECTBA

19

AJTKaTMeHbl: CONpsHKEHHBIE, H30IUPOBAHHBIE,
KymynupoBaHHBIE. OcOOEHHOCTH
9JIEKTPOHHOTO CTPOCHHS

20

XHUMHUYECKUE CBOMCTBA CONMPSKEHHBIX TUEHOB

21

CrrocoOBI TOyYEeHUS ¥ IPAMEHEHHE
aJIKaIMeHOB




AJIKWHBI: TOMOJIOTHYECKUH psifI, 00Imas
(dhopmyna, HOMEHKIIATYpa, IEKTPOHHOE U

22 MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
(usmyeckre CBOWCTBa

23 XUMHUECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIC peakiiy Ha TPOUHYIO CBSI3b

25 CrniocoObI oTy4eHus ¥ IPUMEHEHHE aJIKHHOB

26 Pemenne 3ama4: pacu€rsl O ypaBHEHHIO
XUMHYECKOH peakiuu

97 Cucremarusauys u 00001IeHIE 3HAHUI 10
TeMe
ApeHBI: TOMOJIOTHIECKHH psif, 001Iast

28 (dbopMyna, HOMEHKIaTypa. DIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJT
OeH30I1a U Toyouna, UX Gpu3nvecKue CBoicTBa

29 XHWMHUYECKUE CBOWCTBA APEHOB: PEAKLIUU
3aMelIeHU
XYWMHUYECKUE CBOWCTBA APEHOB: PEAKLIUU

30 NPUCOCIMHEHHUS, OKHCIICHUE TOMOJIOTOB
GeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB CTHUpPOJIA
Pemenue pacu€THbIX 3a1a4 Ha ONpeAcIcHUE

32 MOJICKYJSIPHON (OPMYITbI OPraHUIECKOr0
BEILECTBA

33 CriocoObI MOTy4eHHs U IPUMEHEHHE apSHOB

34 I'eneTHueckas CBA3b MEXIY Pa3IHIHBIMU
KJIaCCaMH YTIIEBOIOPOIOB
Pacuérsl 1o ypaBHEHUSAM XUMHYECKUX

35 peaxmmii. CucremaTi3anus U 00001IeHe
3HAHUH 110 TeMe

36 [puponwstiii ra3. [TonyTHbie HEPTSIHBIC Ta3bl




37

KameHHBII yrosb 1 IPOAYKTHI €ro
repepadoTKH

38

Hed1b 1 cioco0Ob! ¢€ mepepaboTKy.
[IpuMeHeHnE MPOIYKTOB MepepaboTku HeTH

39

I'eneTnyeckast CBs3b MCKAY pas3IMYHbIMU
KjlacCaMu YrjieBoaopoaoB

40

raJ'IOI‘eHOHpOI/BBOIlHLIe Yri€eBoa4OpOd0B:
QJICKTPOHHOC CTPOCHUE, PCAKIIUU 3aMCIICHU
rajJorcHa

41

JeiicTBue 1ieno4eil Ha TraJoreHnpOU3BOIHBIE.
BzaumogeticTBre quragoreHaJKaHOB C
MarHuem U IIMHKOM

42

CucremaTtusaiys U 00001eHe 3HAHNH 10
pazneny "YraeBogopoas!"”

43

KonTposbHas padora o Teme
"YrneBogopoasr"

44

[penenbHble OHOATOMHBIE CIIUPTHIL:
TOMOJIOTHYECKHH psiji, oO1ias popmya,
CTpPOEHHE MOJIEKYJI, H30Mepus,
HOMEHKJIaTypa, Knaccuukanus, Gpuznueckue
CBOMCTBa

45

XVWMHUYECKUE CBOWCTBA MIPENEIBHBIX
OIIHOATOMHBIX CIIUPTOB

46

Cnoco0bl oy4eHus ¥ NPIMEHEHUE
OITHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATYpa U H30MEpHs,
0COOCHHOCTU (PM3MIECKUX U XUMHUYECKUX
CBOICTB

48

MHOroaTOMHBIE CITUPTHI: STHJICHTIINKOIb U
TIIMIEPUH, UX QU3HIeCKue M XUMHIECKHe
CBOICTBa

49

CriocoOBI TOyYEeHUS ¥ IPAMEHEHHE
MHOTOaTOMHBIX CIIUPTOB




DeHOI: CTPOSCHUE MOJICKYJTBI, (PH3UUCCKIC

50 .
cBoiicTBa. TOKCHYHOCTH (peHoIa

51 XuMUUECKUE CBOMCTBA (heHOIIa

52 CriocoOBI TOTYyYCHUS U PUMEHEHHE (eHOIa
[Ipaktiueckas padora Ne 2. Pemenue

53 SKCIEPUMEHTANBHBIX 3a7a4 1o Teme "CroupTsl
U (peHOITBI"

54 Cucremaruszanys u 00001IeHIE 3HAHUI 10
TeMe
ANBIETHIBI U KETOHBL: DJIEKTPOHHOE

55 CTpOeHHE KapOOHWIILHOH IPYIIIIbI;
TOMOJIOTHYECKHUE PsiJibl, 001Iast popmysia,
W30MEpHs 1 HOMEHKIIaTypa

56 AJIbIIETHBI ¥ KETOHBI: (DU3MYCCKHUE CBOWCTRA,
peaxuuu IpruCcOECIUHEHMUS

57 Peakiy OKHMCIEHUS U KaYECTBEHHbIE
PeakIMy aNbAETUI0B 1 KETOHOB

58 CrocoObI MOJTy4eH s AJIbICTUA0B U KETOHOB

59 OIHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE
KUCJIOTBI, OCOOEHHOCTH CTPOEHUS UX MOJIEKYII

60 W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHUCJIOT, UX (PU3MYECKHe CBOMCTBA

61 XVWMHUYECKUE CBOWCTBA MIPENEIBHBIX
OZIHOOCHOBHBIX KapOOHOBBIX KUCJIOT

62 Oco0eHHOCTH CBOMCTB MypPaBBHUHOKN KHCIOTHI.
MHuoroo6pasue kKapOOHOBBIX KHCIOT
Oco0eHHOCTH CBOMCTB: HEMpeAeIbHBIX U

63 apOMaTHYECKHX KapOOHOBBIX, TUKAPOOHOBHIX,
THAPOKCHKAPOOHOBBIX KUCIIOT.
[NpencraBuTeny BHICIINX KapOOHOBBIX KHCIOT

64 [NonsATHE O IPON3BOAHBIX KAPOOHOBBIX

KHUCJIOT




65

CriocoObI oTy4eHus ¥ IPUMEHEHHE
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe 3OUPHI; TOMOJIOTHISCKHUH PSIII,
obmas hopmyia, U30MepHs U HOMCHKIIATypa

67

Ou3NYECKIe U XUMUYECKUE CBOMCTBA A(PUPOB

68

Pemenue pacu€THbIX 3a7a4: 10 YpaBHEHHIO
XUMHMYECKOH peakiuy, Ha ONpeesieHe
MOJIEKYJISIPHOHM (pOpMYITbI OPraHU4eCcKoro
BEILECTBA

69

[Ipaktiueckas padora Ne 3. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"KapOoHoBbie KUCIOThL. CloKHBIE d3QHpPHI"

70

Xupsl: cTpoenue, pU3MIECKUE U XUMUYECKHE
CBOMCTBA (THIPOSIU3)

71

OCOOEHHOCTH CBOMCTB )KHPOB, COAEPIKAIIIX
OCTaTKH HEeNpPeeNbHbIX JKUPHBIX KUCIIOT.
2Kups! B mpupoze

72

MBbUla KaK COJIH BBICIINX KapOOHOBBIX
KHUCJIOT, X Moromee aerictsue. [lonsarue o
CHHTeTHYeCcKuX Moronmx cpeacteax (CMC)

73

I'eneTrueckas cBSI3b YIII€BOAOPOAOB U
KHCIOPOACOIEPKAIINX OPTaHUIECKUX
BCIIIECTB

74

Pacuérsl 10 ypaBHEHUSAM XUMHYECKUX
peakuuii

75

CucreMaTnsanys 1 0000IIIEHIE 3HAHUH T10
TEME

76

OO0m1ast XxapaKTEepUCTHUKA YIIIEBOIOB H
KIaccu(puKaIys yriaeBomaoB (MOHO-, TU- U
TTOJTFICaXapUIbI )

77

Monocaxapunasl: Gpu3mdecKre CBOHCTBA H
HaXOXJICHHUE B IIPUPOJIE




78

HpI/IMeHeHI/Ie TJIFOKO3HI, e€ 3HauCHHE B
JKU3BHCACATCIIbHOCTU OpraHu3mMa

79

Jlucaxapupl: caxapo3a, MajbT03a | JIAKTO03a.
Haxoxaenue B mpupojie U MpUMEHEHHE
JIMCAaxapyioB

80

Honncaxapnﬂmz CTPOCHUEC MAKPOMOJICKYII,
(l)I/I3I/I‘{eCKI/Ie 1 XUMHUYCCKUEC CBOﬁCTBa,
MPpUMEHCHUE

81

Tloustre 06 HUCKYCCTBCHHBIX BOJIOKHaX

82

Pemenne PACUYCTHBIX 3aJa4 Ha OINPCACICHUC
J0JIM BbIXO/JIa IPOAYKTAa pCaKIuu OT
TCOPETUICCKU BO3MOKHOT'O

83

CucreMaTtusauus 1 00001eHre 3HAHUM T10
paszneny

84

KonTposbHas padora o Teme
"Kucnoponconepxaiue opraHnaeckme
coenrHeHus"

85

AMUHBI: KIaCCH(MHUKALHUS, CTPOCHHUE MOJICKYIT,
obmiast hopmyna, n3oMepusi, HOMEHKJIATypa U
(usnueckue CBOWCTBa

86

XuMHYecKue CBOMCTBA ar]paTHIeCKuX
aMHHOB

87

AHWIIMH: CTPOEHHE aHWINHA, 0COOEHHOCTH
XMMUYECKHUX CBOWCTB aHUIIMHA

88

CriocoOBI TOy4YEeHUS ¥ IPAMEHEHHE
ann(aTUIECKIX aMHHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIATYPa ¥ U30MEpusi,
¢usnueckue cpoiictBa. OTIeNbHBIC
MPECTABUTEH O-AMHUHOKHCIIOT

90

XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT, HX
OMoornuecKoe 3HaYeHNEe AMHHOKHUCITOT.
CuHTE3 ¥ THAPOIU3 TIETITHIO0B




91

Benku kak mpupoIHbIe TOIUMEPHI;
CTPYKTYPBI OCITKOB

92

XuMHUECKHE CBOMCTBA OEIKOB

93

A30Tco;1ep>1<a1une TETCPOLUKINYCCKUC
COCIUHCHUA. HyKJ'IeI/IHOBI)Ie KHCJIOTBI: COCTaB,
CTpOCHHUEC U ouonornueckas POJIb

94

[Ipaktiueckas padora Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 337124 [0 TEME
"AzoTconeprKaliue opraHuyecKue
coeuHeHus"

95

[Ipaktiueckas padora Ne 5. Pemenue
OKCIICPUMECHTAJIbHBIX 3a7a4 110 TEME
"PacniozHaBaHre OpraHUYeCcKUX COeMUHEeHUN"

96

KonTposbHas padora o teme
"AzoTconeprKaiiye opraHu4ecKue
coenrHeHus"

97

OcCHOBHBIE TOHATHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH U
METOJIbI UX CHHTE3a —IIONUMEPH3aLus U
HOJINKOHICHCALHSI

98

[TnacTMacchl. Ytunuzanus u nepepadoTka
IUIACTHKA

99

OracToMepbl: HaTypallbHbIM CHHTETHUECKHE
Kaydyku. Pe3una

100

BonokHa: HaTypasibHbIE, HCKYCCTBEHHBIE,
CHHTeTH4YecKHe. [loarMeps! crienuaIbHOro
Ha3HAYCHUS

101

[IpakTrueckas padora Ne 6. Pemenne
IKCIEPUMEHTANIBHBIX 337124 [0 TEME
"Pacro3HaBaHue IIaCTMacC U BOJIOKOH"

102

O0600mIeHNE 1 CHCTEMAaTH3AINS U3YISHHOT O
MaTepurana 1o TeMe "BbIcCOKOMONeKyIsIpHbIE
coenrHeHus"




OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102




11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoxa K n Hdara nuppoBbIe
Ma ypoK OHTPOJIbHbIE AKTHYECKHE
n/n Bcero 5 P p6 H3y4eHHns o0pa3oBaTtejibHbIE
padoTsl padoTsl
pecypcbl
1 Atom. CocTaB aTOMHBIX siJIep. XUMUYECKHI 1
aneMeHT. M30Tomnm!
5 CTpocHHE 3ISKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YHCIIA
3 Knaccudukaruss XMaMHYeCKUX 3JIEMEHTOB (S-, 1
p-, d-, f-aemenThI)
4 Pacnpenenenue 3JIeKTPOHOB 110 aTOMHbBIM 1
opouTamimM
OneKTpoHHbIE KOH(PUTypaLl aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXKIIEHHOM 1
COCTOSIHHU
6 DJIeKTpOHHbBIE KOH(PUTYpAIIMK HOHOB. 1
ONEeKTPOOTPHLIATEIEHOCTh
IIepnonuueckuii 3akoH u Ilepuonnueckas
7 crucTeMa XUMU4Yeckux 3yemeHnToB Jl. W. 1
MenpeneeBa, CBsI3b C COBPEMEHHON TEOPUEH
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
8 XUMHYECKHX JIEMEHTOB U 00pa3yeMbIX HUMH 1
MIPOCTHIX U CJIOKHBIX BEIIECTB I10 TPYIIIIAM U
reproIamM
9 CucreMatnsanys 1 0000IIEHNE 3HAHUI 110 1
TEME
Buasl xuMuueckon cBa3u. MexaHHU3MBI
10 00pa3oBaHMs KOBAJICHTHOU CBSI3H. 1

BonoponHas cBsA3b. MexMoneKyasipHbIe
B3aUMOAEUCTBUS




11

BaneHTHOCTB U BaJICHTHBIE BO3MO)KHOCTH
aToMOB. CBSI3b 2NEKTPOHHOH CTPYKTYpPHI
MOJIEKYJ C UX FTEOMETPUUECKUM CTPOCHUEM

12

HpeZ[CTaBJ'IeHI/IH O KOMIIICKCHBIX
COCAMHCHUAX: COCTAaB U HOMCHKJIATYypa

13

BemectBa MonekynsapHOro u
HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI
KPHUCTaJUTMYECKHUX PEUIETOK M CBOWCTBA
BEIIECTB

14

IlonsTue o JAUCHECPCHBIX CUCTEMAX.
HpeZ[CTaBJ'IeHI/Ie 0 KOJUIOUMAHBIX pacTBOpax

15

VcTrHHBIE paCTBOPBI: HACHILIICHHBIE U
HEHACBHIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatst

16

CrnocoObl BBIpa)KeHUs] KOHIIEHTPALIUH
pacTBOpoB

17

Pemenue 3ana4 ¢ UCOIB30BAHUEM ITOHITUH
""MaccoBasi 10J1s1 pacTBOPEHHOTO BeIecTna",
"MoJsipHas KOHIeHTpaus"

18

Knaccudukanums 1 HOMEHKIaTypa
HEOPraHUYECKHUX BELICCTB

19

CucreMaTusanys ¥ 00001eHre 3HAHUH T10
TeME

20

KonrponbHast pabora no temam "CtpoeHne
atoMa. Ilepuonnyeckuii 3aKoH U
[lepromudaeckas cucteMa XUMHYECKAX
anementoB /. 1. Menneneesa", "Ctpoenne
BemiecTBa. MHoroo0Opasue BemecTs"

21

Knaccudukarms XuMIIecKiuX peakiuii B
HEOPraHUYECKON U OpraHU4e€CKOM XUMHH.
3aKoH COXpaHEHHUS MACCHI BEIIECTB; 3aKOH
COXpaHEHMUS U MPEBPAIICHIUS SHEPTUH TIPU
XUMHYECKAX PEaKIIIX




TemnoBble 3PEKTH XUMHUYECKUX PEAKIHH.

22
Tepmoxumudeckue ypaBHEHHs

23 Berumcienus o ypaBHEHUSIM XUMAYECKHX
PEaKuuii ¥ TePMOXUMHUUYECKUM ypaBHEHUSIM
CKOpOCTh XUMUYECKOH peakiuu, eé

24 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB.
Karanus u karaiauzaTopsl

25 T'omorenHbI€ 1 TeTepOreHHbIE PeaKIIN
[Ipaktrueckas padora Ne 1 mo Teme "Bnusinne

26 pa3nu4HBIX (PaKTOPOB HAa CKOPOCTh
XUMUYECKON peakimu"

97 OOpaTtuMble ¥ HEOOpaTUMBbIE PEaKIHUH.
XUMUYECKOE paBHOBECUE
[MTpakTryeckas padora Ne 2 o reme "Bnusaue

28 pa3nu4HbIX (PAKTOPOB Ha MOJIOKEHHE
XUMHYECKOTO paBHOBECHS"
OnextponutHyeckas aucconuanys. CuibHble

29 U ciadble AeKTponuThl. CTerneHb
JHCCOLMALIN
HonHoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bonopoansiii moka3zatens (pH)
pactBopa

31 I'mpponus coneit. Peakuuy, nporekaromue B
pacTBOpax 3JIEKTPOIUTOB
[IpakTryeckas padora Ne 3 mo Teme

32 "XUMHUYECKHE PEaKIii B PACTBOPaX
3JIEKTPOIUTOB"

33 OKHCINUTENTHHO-BOCCTAHOBUTEBHBIC PEAKIINH.
BaHeliye OKMCIUTENN U BOCCTAHOBUTENN

34 Mertoz 3IeKTPOHHOTO (3IE€KTOHHO-HOHHOT0)
Gamanca

35 DNEeKTPOIH3 paCTBOPOB M PACIUIABOB BEIIECTB

36 Pewenue 3aaa4u pa3nuyHbIX TUIIOB




37

Pemenne 3a7a4 pa3jIn4HbIX THUIIOB

38

CucreMmaTtusanys 1 00001eHHe 3HAHUH 10
teMe "XuMHuueckue peakuuu"

39

Konrponbhas pabora no teme "XuMuueckue
peaxiyn"”

40

[Tonoxenne HemeTannoB B [lepuoanyeckoit
cucreMe XUuMH4ueckux anemenToB 1. 1.
MenneneeBa U 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3HYECKUE CBONCTBA HEMETAIIIOB

41

AJTOTpOIIHS HEMETAJIOB (Ha MpUMEpe
KUCIIopoJia, cepbl, pocdopa u yriepona)

42

Bozpopon: nmonydenue, pusndeckie u
XUMHYECKHe cBOWCTBa. [ uapusl

43

["ajoreHsl: HaXOXKIACHUE B MPUPOJIE, CIIOCOOBI
noytydeHusi, puznueckue 1 XUMHUUECKUE
CBOICTBaA

44

T"asnorenoBonoponel. Baxxneimue
KHCIIOPO/ICOIEPIKAIUE COEUHEHUSI FAJION€HOB

45

JlaGopaTopHbIe U POMBIIIICHHBIE CIIOCOOBI
NoJTy4eHus rasioreHoB. [IpuMenenue
TaJIOr€HOB U UX COCIUHEHUM

46

[pakruueckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe
"T"anorensr"

47

Kucnopoa: mabopaTopHble 1 IPOMBIIUICHHbIE
CIIOCOOBI ONTy4eHHs, GUIHIECKHE U
xummdeckne cBoicTBa. O30H. [IprmeHenne
KHCIIOPOZA U 030HA

48

OKCHIIBI ¥ TIEPOKCHIBI

49

Pemenue 3amaq PA3INYHBIX TUIIOB

50

Cepa: HaXOXKXICHUE B IIPUPOJE, CIIOCOOBI
TIOTyYeHHs], PU3NIECKHE U XMMUIECKHE
CBONCTBa




51

CepoBonopos, CyabhuIb!

52

Kucnopozacoaepxariue COeJUHEHUS CEPBIL.
OcoOeHHOCTH CBOMCTB CEPHOM KUCIIOTHI

53

[Ipaktiueckas padora Ne 5. Pemenue
SKCIEpUMEHTANBHBIX 3a7a4 1o Teme "Cepa u
e€ coequHeHus"

54

A30T: HaXOXJIEHHE B TIPUPOJIE, CIIOCOOBI
HoJTy4eHus1, pu3ndeckue 1 XUMHUUECKHE
CBOICTBA. AMMUAK, HUTPHUJIBI

55

Kucnoponconepxaiiye COeTUHCHUS a30Ta.
Oco0EHHOCTH CBOMCTB a30THON KUCIOTHI

56

[IpuMeHeHue a30Ta U €ro COeANHEHHUH.
A30THBIE yI00peHHs

57

docdop: HaXOKICHUE B IPUPOJIE, CITOCOOBI
noytydeHusi, puznueckue 1 XUMHUUECKUE
cBoiictBa. ®ocduapl u pochun

58

Oxcuapl pochopa, hochopcoaepxarue
kuciotbl. Conu ochopHOii KUCTOTHI

59

[Ipumenenune ocdopa u ero coerMHEHHN.
dochopublie ynodpeHus

60

[pakruueckas padora Ne 6. Pemenue
SKCHEPUMEHTANBHBIX 3a7a4 110 TeMe "A30T u
¢docdop u ux coenunenus"

61

Vrnepon: HaAX0XKICHUE B IIPUPOLIE,
AJJIOTPOIMHbIC MOAN(DHUKALINK;, (PU3NUECKHE U
XAMUYECKHE CBOWCTBA, IIPUMEHCHHIE

62

Oxkcun yrirepona(ll), oxcun yrrepona(1V),
YTOJIbHAsI KUCIIOTA U €€ COJU

63

Pemenue 3amaq PA3INYHBIX TUIIOB

64

Kpemnnii: HaxoKaeHUE B IPUPOAE, CIOCOOBI
TIOTyYeHHsI, PU3NIECKHE U XMMUIECKHE
CBONCTBa




65

Oxcun kpemuus(lV), kpeMHIEBas KHCIIOTA,
CHJIMKATBHI

66

HpI/IMeHeHI/Ie KpEMHUA U €TI0 COeZ[PIHeHPIfI.
CTeKJ'IO, €ro NnoJIydeHue, BUJbl CTCKJIA

67

Pemenne 3aJa4 pa3IMYHbIX THUIIOB

68

CucreMmaTtuzanys 1 00001IeHe 3HAHUH T10
teme "Hemeraminr"

69

Konrtpombhas padora no reme "Hemerasr"

70

AHanu3 pe3ysbTaToB KOHTPOJIBHON padoThl,
KOPPEKIHsT ONINO0K

71

Ilonoxxenue merainos B [lepuoguueckoi
CUCTEMEC XUMHUYCCKUX DJICMECHTOB.
OcoOeHHOCTH CTPOEHHS DIIEKTPOHHBIX
000IJ104eK aTOMOB METAILIOB

72

Oo1urre (pu3nIecKre CBONCTBA METAJLIOB.
[puMeHeHne METaIOB B OBITY U TEXHHKE

73

CrutaBsl MetaiioB. Kopposust MeTayioB

74

Pemenue 3amau Pa3INIHBIX TUIIOB

75

ONEeKTPOXUMUIECKUHN pAI HATIPSHKCHUN
MeTasuioB. O0IHe crioco0bl MOMyIeHUs
METaJlIOB

76

OOm1as xapakTepUCTHKA METAUIOB | A-TpyTIIis!
IIeprnoauueckoii CUCTEMBI XUMUUECKUX
aneMeHToB. Hatpuil u kanuii: nonydyeHue,
(usnueCcKre 1 XUMHYECKHE CBONCTBRA,
TIPUMEHEHHE NTPOCTHIX BEIECTB U UX
COEIUHEHUI

77

O6mas xapakrepucruka MeTamwioB |A-
rpynnsl [lepruoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii U KaJIbLU:
TIOTy4eHne, (pu3ndecKue 1 XUMHUIECKIe
CBOICTBa, MPUMEHEHNE ITPOCTHIX BEIIECTB U UX
COEIUHEHNI




78

JKé€ctrocTh BOIBI M CIIOCOOBI €€ ycTpaHEHUs

ANoMuHUII: NOJTY4CHHUC, (1)I/I3I/I"I€CKI/I€ u

79
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE
AMdoTepHbIE CBOMCTBA OKCUAA U THAPOKCH/IA

80 QIIOMUHUS, THIPOKCOKOMIUIEKCHI aJTIOMHHUS,
UX TIPUMCHECHHE

81 Pemenne 3aa4 pa3nu4HbIX THIIOB
[Ipaktiueckas padora Ne 7. Pemenue

82 9KCIIEPUMEHTANBHBIX 337124 [0 TEME
"Mertaibl I1aBHBIX MOArpynm”
OO01m1ast XxapaKTEepUCTUKA METAJIIOB TTOOOYHBIX

83 noarpynn (b-rpynm) INepronuueckoi
CHUCTEMbI XUMHWUYECCKUX 3JIEMCHTOB

84 dusnueckre 1 XUMHUYECKHe CBOMCTBA XpoMa U
€ro COC}IHHCHHﬁ, UX MPUMEHECHHUE
Baxnelimue coelMHEHUs Maprasua.

85 [lepmaHraHaT Kanusi, €ro OKHCIUTEIbHbIC
CBOICTBa
Du3nyecKUe U XUMUYECKHE CBOMCTBA JKelle3a

86 U ero coequHeHui. [lonydeHne u npuMeHeHne
CILJIABOB JKele3a

87 Pu3nyecKkre 1 XMMUYECKUE CBOMCTBA MEU U
e€ COeIMHEeHUH, UX IPUMEHEHUE
DuU3nYeCKUE U XUMUYECKHE CBOMCTBA LIUHKA U

88 €ro COEIMHEHU, UX TPUMEHEHHE.
I'MApPOKCOKOMITIEKCHI [IMHKA
[IpakTryeckas padora Ne 8. Pemenne

89 SKCTIEPUMEHTANIBHBIX 33/1a4 [0 TEME
"Mertauibl MOOOYHBIX MOATPYII"

90 Pelenue 3a1a4 pa3inuvHbIX THIIOB

01 O0600mIeHre 1 CHCTEMAaTH3AIHS U3YIEHHOT O
Matepuana 1o reme "Mertassr”

92 Konrponsnas pabora no teme "Meramnsr”




AHanu3 pe3ysbTaToB KOHTPOIBGHON paboThl,

93 1
KOPPEKIHS OITUOOK
Pons XxuMum B 00ECIICYCHUN YCTOWYHBOTO

94 pa3ButHs yenoBedyecTBa. [IoHATHE 0 HAYYHBIX 1
METOJaX UCCIIEOBAHMUS BEIIECTB
HayJHbIe IPUHIUATIBI OpraHU3aId

95 XUMHYECKOT0 TIPOU3BOCTBA. [IpOMEBINIICHHBIE 1
CIIOCOOBI TIONTYYEHUS BAXKHEHIITMX BEIECTB

9% XUMUUECKOE 3arps3HEHHUE OKPYXKaromen 1
CpEJIbI M €TO MOCIIEICTBUSL

97 XuMusl 1 3I0POBbE UelioBeKa. JIekapCTBEHHBIC 1
cpezicTBa

98 Xumus nuiy. Ponb xumuu B obecrieueHun 1
MUIIEBOI 0€30I1aCHOCTH

99 KocMerrnueckue u mapdroMepHbIe CpeCcTBa. 1
BbriToBas xumus
XuMHs B CTpOUTENbCTBE. BaxkHeimue

100 CTPOUTEIIbHBIE U KOHCTPYKI[HOHHBIE 1
MaTepHaJIbI

101 XuMUS B CENbCKOM X03sTiicTBe. OpraHnyecKue 1
Y MHHEpaJIbHbIE YI00peHHsI
CucreMmaTu3anys 1 000011eH1e 3HAHUH T10

102 1
TeMeE

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Xumusi, 10 knace/ I'adbpuensa O.C., OOIIECTBO ¢ OrpaHUUCHHONW OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBernieHme
* Xumus, 11 knace/ I'abpuensa O.C., OOIIECTBO ¢ OrPaHUYCHHONW OTBETCTBEHHOCTHIO «JIPODA»; AKIIMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBerieHme

METOJUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIsicoBa « Xumus Meroauueckoe nocooue — 6a30Bblii ypoBeHb» - M.: [lpoda 2022
TOfI.

2. O.C.I'adpuensn, N.I.OctpoymoB, «O01mas XumMus B TecTax, 3ajadax, ynpaxHenusx. 11 kinace» — M.: [Ipoda,
2023 ron.

3. O.C.I'abpuensy, I1.H.Bepe3kun, A.A.YmakoBa «Xumus 11 xiacc: KoHTponbHbIE 1 IPOBEPOYHBIE PAOOTHI K
yueOHuKy». — M.: [Ipocda, 2021 T.

4. O.C.I'abpuensy, I'.I'.JIsicoBa, A.I'.Beenenckas «Xumus 11 kinace: HacronpHas kaura s yaurtens». Yacts 1 —
M.: Ipoda, 2019 rog.

5. O.C.I'abpuensy, I'.I".JIsicoBa, A.I.Beenenckas «Xumus 11 knacc: HacronbHas kaura st yuurens». Yacts 2 —
M.: Ipoda, 2022 rox.

6. O.C.T'abpuerstn, I1.B.Pemeros, N.I'.OctpoymoBa «3amauu o XMMHHK M CIIOCOOBI X pereHus» - M.: «/Ipoday,
2021ron.

7. B.I'. lenncoBa «Xumust 11 knace noypounsie riansl o yueonuky O.C.I'abpuensina, I'.I".JIpicoBoit» -
Bonrorpagy Yuurens 2018rox.

8. M.A.Psa6oBa, YV .10.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 xmace», - M.: Dx3amen, 2019r.

9.9. O.C.T'abpuensn, U.I".octpoymoB «XuMHYeCKHiA 3KcTiepuMeHT B 1ikone 11 knace»; - M.: JIpoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenure _ BBenurenannsiehttp://www.chemnet.ru ['azera « Xumus» u caidT 1uist yuurens «51 uay Ha ypOK XUMHN
http://him. 1september.ru Ennnas xomnexuust LOP: [IpeamerHas koyuieKust «XuMusD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIC SKCTIEpUMEHTHL: XuMust. Kommexiws
Poccuiickoro o01ieo0pa3oBaTebHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit
http://www alhimik.ru Bcepoccuiickast onuMITiaga MKOJIBHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuyeckasi XUMUS: SIEKTPOHHBII YUEOHHK ISl CPEAHEH IIKOJBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: DJIEKTPOHHBIN yueOHHK
http://www hemi.nsu.ru OTKpbITBIH KOIUTEIK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS OTMMITHA/IA TT0 XUMHHU: TEIEKOMM yHHUKAIIMOHHBIH 00pa30BaTeIbHbIN
OPOCKT






