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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUK Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHUsl pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOOBaHUH K pe3ynbraTaM OCBOeHHMs (enepaibHOM  00pa3oBaTeIbHOM
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBieHHbx B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuumu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit deneparum,
peaTM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBbI, 1 OCHOBHBIX 0JIOKeHUH «CTpaTeruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTEeCTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSAX JU(PEpEeHIIMPOBAHHOTO, MPOPMIBHOTO OOydeHUs, TMPHU3BAHO
obecrieunTh 0011€00pPa30BaTEbHYI0O U OOLIEKYJIbTYPHYIO HMOJIIOTOBKY BBIIYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO /ISl afanTalui UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKM3HHM B COLIMYME, a
TaKXKe s MPOAOJDKEHHS OOY4eHHUs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE IpeaMeTa «XUMHs» I0JydaeT HOApOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu nosoxenuamu ProC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBAaHUM K YPOBHIO
MOJATOTOBKU BBIYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
IpOorpamMMoil o XuMuM QyHKIHU:

¢ uHPOPMANMOHHO-METOIMYECKAs, peaNn3anus KOTOpPOH oOecreynBaeT MOIydeHHE
IPEJICTAaBICHUS O LIEsAX, COJIEp)KaHUHU, oOlieil cTpaTeruu oOy4eHMsl, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCs CPEACTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

®  OpraHM3aLMOHHO-IUIAHUPYIOIIAs, KOTOpass ~ HIpeJycMaTpuBaeT  OINpejeseHue:
IPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4€HUS Y4eOHOro
MarepHuaia, KOJUYECTBEHHbIX M KAuyeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH O0Opa30BaTEIbHBIX
JIOCTIDKEHUH oO0ydaromuxcs B paMKax HTOrOBOH arrectanuu B (opMe eIuHOro
roCy/1apCTBEHHOIO SK3aMEHa [0 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS! XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COACpKAHKE, 005S3aTeNbHOE JUISl U3YUECHUS
B paMKax OTAENbHBIX HOpoduiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COZEp)KaTeIbHBIM JIMHUSAM/pazesiaMm
Kypca;

e aéT NMpUMEpPHOE paclpeieieHne yueOHOro BpeMeHH, peKOMEHIYEMOro ISl U3y4eHUs
OTJIENIBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh H3Y4YEHMsI Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TTOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 MHTEpIpEeTaluio Ieled W 3aJad H3ydeHus IpeaMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMBbl CPEIHEro oduero oOpa3oBaHUS
(JIMIHOCTHBIX, METANPEAMETHBIX, TIPEAMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JIEMCTBUI OOYYalolIerocst IO OCBOEHHUIO COJCpKAaHUS
npeaMeTa.

[To BcemM Ha3BaHHBIM MO3UIUSM B HpOrpaMMe IO XUMHHM HPEAyCMOTpeHa

MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YypOBHE OCHOBHOTO 00Imero ooOpa3oBaHus. 3a



npenenaMu  yCTAaHOBJICHHOM TMpOrpaMMON MO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBJISIIOLIEH collepikaHus y4eOHOTo mpeaMera « XUMUS» 0CTaéTcsl BO3MOXHOCTh BbIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIPABIECHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnoioxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe aud QepeHIMpOBaHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3yYSHHS HalpaBiIeH
Ha pealn3alHio TPEEMCTBEHHOCTH C TOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaxX U3Y4YCHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHoro oopasosanus. B 31oii csa3u
U3y4eHue mnpeaMera «XHUMHS» OPUEHTHPOBAHO MPEUMYILECTBEHHO HA pacUIMpEHHE U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
ornpenenéHHbId MpopmIb 00ydYeHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEIYIONIETO MOTyIeHUs
XUMHYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasosanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmUIaHUpPYeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OOIIero 0O0pa30BaHUs U3YYEHHE MpeaMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTUS 00Yy4aroIIUXCH,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUM, YMEHUN pallHOHATH3AINH Y4eOHOTO
TpyZa W  OO0OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, MMEIOMNUX  MEXKIUCIMUILUIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  1ipeMeTa «XUMHUS» HAa YPOBHE YIIyOJIEHHOIO M3Y4YEHHS SIBISIOTCS
yrayOnénnbsie Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alud COJEPKAHHUS ITHX KypCOB B
porpaMMme Mo XUMHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yriayO0nEHHOrO YpOBHEH U3yUEHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUS MpeAMeTa. JTa CHCTeMa 3HAHUM MOJydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE, ~ TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonpmmii  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOnIEHHOM ypOBHE M3yueHHUs IpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaxX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS M YriyOJeHHs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKONU CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklUii, pacCMaTPpUBAEMBbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydueHne nepruoInyeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBICHSETCS C
TOYKHM 3pPEHHS] SHEPreTUUECKUX HM3MEHEHMH Npu e€ oOpa3oBaHMU U pa3pyLIEHUH, a TaKXKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB pEaKIMil JOMOJHAETCS
(GbopMUpPOBaHKEM IPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIIECCAX U AIEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BewleCcTB. B Kypce opraHuyeckod XHMMHHM TpPH PACCMOTPEHUU PEAKIIMOHHOM
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHuE BOIpocaM 00 AJIEKTPOHHBIX 3¢ dekTax,
0 B3aMMHOM BIJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaxX Peaklni.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEep)KaHUuE KYpCOB XMMHH YIIIYOJIEHHOTO YPOBHS
W3YYEHUS i1 KIaccoB ompeaenéHHoro mnpodums (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHHUH K o01el crucTeMe IpeIMEeTHBIX 3HAHUIT) OKa3bIBAIOT BIHMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACpPKAHMM TMpeAMeTa I KIACCOB XHUMHUKO-(DH3MYECKOro
npoduiisi O0JBIIIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOIeld XUMUU.
[Ipy w3yueHuu mpenMeTa B JaHHOM CIy4yae akIEHT OyneT craeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonexkynsipHas Teopus B (u3MKe), 3aKOHBI COXPAHEHHUS MacChl W JHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHHUS O CTPOCHUH BEILIECTB U JIPYToe.



B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHMKO-OHOIOTUYECKOT0 TPOoMIIs
OonbIIMi yAeabHBIN Bec OyIeT UMeTh OpraHudyeckas XuMus. B 3Tom ciyyae npenocrasisercs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3aluy KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOH BXOIAT, K IpPHUMEpPY, TAaKHE CTPYKTypHbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNIKM, YIJIEeBOABI, HYKJICHHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHUS O COCTaBE M CBOWCTBAaX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B muane ¢opMupoBaHMs OCHOB HAay4yHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MIPUMEHEHHS HayYHBIX 3HAHWN M3Y4eHUE MpeaMeTa
«XuMmus» Ha yrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IPEIMETHBIX obnactell «EcTeCTBEHHO-HayuUHbIE TPEAMETHI,
«Matemaruka 1 nH(popMaTuka» U «PyccKuil sI3bIk U JIUTEpaTypar.

[Tpu m3yuennn yueOHOro mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUPOBAHHME OCHOB HAyKH XHMHU KakK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JEATENbHOCTH YEJIOBEKa U OJHOIo U3
KOMIIOHEHTOB MHUPOBOW KYJbTYyphl. PemieHue 3Toil 3ajaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHMS
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1eel, Kak:

e (QopmupoBaHuE NPEICTABICHUNA: O MaTEpUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benyleill posin B 00ecleYeHUN YCTOWYMBOIO PAa3BUTHS UYEJIIOBEUECTBA: B PELICHUU
po0JIeM SKOJIOIMYECKOM, PHEPreTUYeCKOW M MUIIEBOM O€30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepUallOB, HOBBIX MWCTOYHMKOB JHEpPruH, B
o0ecrieueHnu paloHaIbHOIO IPUPOJIOTIOIB30BaHUS, B dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CpEIE;

® OCBOGHHME CUCTEMbl 3HAHMH, JEXalluX B OCHOBE XUMHUYECKOW COCTaBJISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMHUH, COBPEMEHHBIX IPEJICTaBIECHUIl O CTPOCHHMU BELIECTBA Ha PAa3HbBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX M KMHETHUECKUX 3aKOHOMEPHOCTSIX MPOTEKaHWsI XUMHUYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX cHUCTEMaX, 00 00IIuX
HaYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (QopmupoBaHue y 00yYaromMXCSi OCO3HAHHOTO IOHMMAaHHSA BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHUYECKHX 3HAHWUH Ui OOBSICHEHHS KJIIOYEBBIX HIEH W MpoOiiemMm
COBPEMEHHOM XUMMH, s OOBACHEHHMS M NPOTHO3MPOBAHHUS SIBICHUH, HMMEIOLIMX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHIeHHUs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3UPOBAHMS, aHAIW3a W OLEHKHM C TMO3UIMHA HKOJOTHYECKOM
0€30MacHOCTH MOCIEACTBUNA ObITOBOM M MPOU3BOJICTBEHHOW /IEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW € XUMHYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepaboTKOM
BEIIECTB;

e yruiyOJeHHe TMPEACTaBICHUH O HAYYHBIX METOJaX IO3HaHUs, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHHIM OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMUYECKHX
ABJICHUM, MMEIOIMIMX MECTO B MpPUPOJE, B NPAKTHUECKOH JAESITETbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu MEpBOOYEPETHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIMUX (PYHKIIMMA
IIEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHUs NMPH HW3YYEHUH IpeaMera «XUMHUs» Ha
yIIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]a4H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B IIO3HABAEMOCTH SBJIEHUH NPUPOJBI, YBAXKEHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEOBaHUN B



XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO M IO3HAHHUIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, HMHTEIUICKTYAIbHBIX W  TBOPYECKUX
CrocoOHOCTE 00yJaromuxcsi, GOpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K
€caMO0OOpa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESATEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMEe YMEHHUH W HABBIKOB Pa3yMHOTO IPHPOIONOIL30BAHUS, Pa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl,  HpUOOpETEHHE  OmbITa  OOIIECTBEHHO-IIOJIEC3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX Ui M3YYEHUS XUMHUA Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZleno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKHUX COCTUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKas CBS3b B OPraHMYECKUX COCIUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHON
cBsI3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHNUsA aTOMHBIX OpOUTAJIEH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBsa3b. CrnocoObl paspbiBa CBs3ed B MOJIEKYJlax
opranuyeckux euects. I[loHsaTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie u JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Monexynsipaple u CTPYKTypHBIE (Qopmynbl. CTpyKTypHBIE (DOPMYIBI pPa3IUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
IPOCTPAHCTBEHHAs. JJNEKTPOHHBIE 3(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienne o Ki1accu(pUKaUE OpraHNUEcKuX BemecTB. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. ['omonorunueckue psaael. Cuctemaruueckas HOMEHKIIATypa OpraHM4eCcKHX
coenuHenuil (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX PEACTaBUTENEH.

OcobenHoctn W KjaccuuKanus — OpraHM4eckux  peakuumi.  OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMY B OPraHUYECKON XUMHUU.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3LamMu OpraHM4ecKMX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI O IPEBPAIICHUIO
OpraHMYECKHUX BEIECTB IpU HarpeBaHuu (MJaBlieHWe, OOyrIMBaHWE U T'OpEHHe),
KOHCTPYMPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast (popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, Sp -THOpUAM3alNs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMS,
LIUKIU3allMy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoOrbl 1ojyueHus U IpUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MalbIX (IUKJIOMPONAH, LHUKIOOyTaH) M OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. 'oMoIOTHYEeCKU# psii aTKEHOB, o01Ias ¢popmysa, HOMEHKJIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOCHHE MOJNEKYT alTKeHOB, Sp -THOPHIM3AIMS aTOMHBIX OpOHTaeit
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMICTBa aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKIUU IPUCOEAUHEHMS, 3aMEIICHHUS B 0O-
MIOJIOKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

Ankaguensl.  Knmaccudukammss — ankaaueHoB  (CONpsKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOIO CTPOCHHUS W XMMHUYECKHX CBOMCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lonmuMepu3zanusi CONpsSIKEHHBIX TUEHOB.
CriocoObI nostyyeHust 1 IPUMEHEHUE alIKaJHeHOB.



Anxunbl. 'oMonornyeckuii psij ankuHOB, o0mas (GopMyia, HOMEHKIATypa U U30MEPHsL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepona. duzmyeckue CBOICTBA ATKMHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOSANHEHUS, JUMEPU3allMu U TPUMEpHU3alluu, OKUciaeHus. KucnoTHble cBOWCTBA alIKMHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOHHYIO cBs3b. CrocoOb
MOJIyYEHUS U IPUMEHEHUE alIKUHOB.

Apomarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psii apeHoB, oomas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J1a M €ro rOMOJOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOIIEM IEHCTBHH 3aMECTHTEIEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHON, THAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOOB.

[Tpuponusrii ra3. [lomyrasie HedTsHBbIe Ta3bl. HedTh u €€ nmpoucxoxacHue. KameHHbIi
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOdoTKu HEPTH: TEePEeroHKa, KPEKUHT
(TepMHUYECKHA, KaTaTUTHYECKHii), prudopmuHr, nupoiu3. [Ipogykrsr nepepaboTku HedTH, UX
[IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHOorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wEnouyd. BzaummopelictBue
JUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COCAMHEHHSIX.
Hcnonp30BaHne TalOTeHIPOU3BOIHBIX YIJIIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEHHS] BEIIECTB M MX IPEBPALLEHUN: H3y4YEHUE
bu3nYecKuX  CBOMCTB  YITIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOJOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MJIM MOJHOW BOJIbI, pacTBOpa
epMaHraHata Kajusi, B3aUMOJICHICTBHE aleTHJIeHa C AaMMMAa4HbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYX)EHUE YIiepojia U BOJOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHa M H3Y4E€HHE €ro CBOMCTB, O3HaKoOMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, Kay4yKOB U DPE3UHBI, MOJIEIMPOBAHUE MOJIEKYII
YIIIEBOJOPOAOB U TaJIOTEHIIPON3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckme coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHEe MOJEKyNl (Ha NIpuUMepe MeTaHoJla U
sTaHosa). ['oMonorudeckuit psij, odmas Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
@usnyeckue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHsle CBA3M MeEXIy
MOJIEKYJIaMH ~ CIIUPTOB. XHMMHYECKHE CBOICTBAa: peaklUMM 3aMEeLIeHMs, Jerujparalu,
OKHCIICHHSI, B3aUMOJIEHCTBHE C OPIraHWYECKUMHU U HEOpraHMYeCcKUMHM Kucioramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CNUPTHI. [leficTBHE 3TaHONAa M METaHOJa HAa OpPraHU3M YeJlOBeKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U n3oMepust. OCOOEHHOCTH (PU3NUYECKUX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHble CIHUPTHl — JTUICHTIUKONb M INKLepuH. Dusnueckrue M XUMHYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOACUCTBHE C OPraHUYECKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3amereHus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTydeHUs
U IPYUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI U OEH30IbHOTO Spa.
Ouznyeckue cBoicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMydeHUS M HpUMEHEHHe (eHoma.
®denondopManbaeTuIHas CMOJIa.

KapOoHuIbHBIE COSNMHEHHMSI — QIBJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMJIIBHOM Trpymmbl. ['omMonoruueckue psijipl alblerUa0B M KETOHOB, olmias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKUEe CBOMCTBA aJbJETMIOB M KETOHOB. XHMHYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mpucoeauHeHns. OKHCIEHUE allbIEruJioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepuss m HoMeHkiarypa. Dusnueckue CBOMCTBAa OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIOT. XMMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKaLUN, PEaKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pagukana. OCOOEHHOCTU CBOWCTB MypaBbUHOW KHUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HENMPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBuTenu BBICIIMX KapOOHOBBIX —KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICWHOBAS, JUHO.EB8AS, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['oMonorndeckuii psa, odmas Ghopmyina, H3o0Mepus ¥ HOMEHKJIATypa.
dusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U ILEI0YHON CpelE.

XKupsr. Ctpoenne, pusnmyeckre U XMMHUYECKHE CBOWCTBA XHUPOB: THIPOIHU3 B KUCIOH U
1men04Hoi cpee. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEEeNbHbIX JKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak coi BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapupl: IUIIOKO3a, (PYyKTO3a, Talakro3a, pubo3a, 1e30Kcupubdo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XUMHYECKHME CBOWCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M alNbACTUIAHOW TIpYyINI, CIUPTOBOE U
MOJIOUHOKHUCHO0E OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajlpTO3a M JaKTo3a. BoccraHaBiauBaroe U
HEBOCCTaHaBIUBaloLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxpaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitoio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmajia, TJIMKOT€Ha U LeUIoio3bl. (Pu3nyeckue CBOMCTBA KpaxMmajga U ULEJUTIOJIO03BI.
XVWMHYECKHE CBOMCTBA Kpaxmalla: THIPOJIM3, KauyeCTBEHHAsl PEaKUUs ¢ MOJOM. XHMHUYECKHE
CBOICTBa IEJITIOJI03bI: THAPOIIN3, MOTydeHHE 3(PpUpoB LeT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

OKCepUMEHTAJIbHBIE METOJbl M3YyYEHUS BELIECTB M MX IpEeBpallleHUui: pacTBOPUMOCTH
pa3IMYHBIX CIHMPTOB B BOJAE, B3aHMOJACHCTBHE JTAHOJIA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
CoupTa B ajJbJETUJ Ha pacKaJ€HHONM MEJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTa
JUXPOMAaTOM Kajiusl (BO3MOXHO MCIOJIB30BaHUE BHIEOMATEPUANIOB), KAU€CTBEHHbIEC PEaKIM1 Ha
anbaerunsl (¢ ruapoxkcuaom nuamMmmuncepeopa(l) u ruagpoxkcunom meau(1l)), peaxkus rouneprHa
¢ ruapokcunom Meau(Il), xumMudeckne CBOMCTBA pacTBOpa YKCYCHOM KHMCIIOTBI, B3auMo/ieiicTBHE
pacTBopa raroko3bl ¢ Tuapokcuaom meau(ll), B3ammonmelicTBue Kpaxmana C HMOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3(uphI».

A3oTcoaepxanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuM4eckue Tpou3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
annpaTUUecKue U apoMaTU4YecKue; MepBUYHbIC, BTOPUYHBIE U TpeTHUHbIe. CTpOeHHEe MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
ann(paTUUEeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOAEUCTBUE MEPBUYHBIX
AMHUHOB C a30TUCTON Kuca0TOM. CoM aJKuIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHwiInHA. OCOOEHHOCTH XMMHMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHUYeCKHX
amMiHOB. [losyueHne aHWIMHA U3 HUTPOOEH30J1a.

Amunokucnotel. Homenknatypa u  u3zomepusi. OrtaenpHble NPEICTABUTENNA  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOMN cBsi3u. buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUI0B.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOpu4yHas M TpEeTH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peaklUu Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHs BELIECTB M HMX IPEBPALLEHUI: PACTBOPEHUE
0enIKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE pEaKkIMM Ha OEJKU, pellieHue
AKCIEPUMEHTAIbHBIX 33/a4 110 TeMaM «A30TCOJEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHHE OPraHUYECKUX COCIUHEHUIN.

BbicokomoiieKyIsIpHbIE COeTUHEHHUS.

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEHSAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJMMEPHU3ALUs U TOJIMKOH JCHCALIMSL.

[Tonmumepuble MaTepuabl. [InacTmaccel (monauaTUIIEH, MIOJIMIIPOIUJIEH,
NIOJIMBUHUJIXJIOPU], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIaT, HOJIMKapOOHATHI,
noJrdTIIIeHTepedTanaT). Y Tin3anus 1 nepepadoTka MiacThKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHME Kaydyku (OyTajueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AJIEKTPONPOBOJSIINE
[OJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, peELIEHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHUE MIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenne MosiekyIsipHOi (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISpPHONW (OpMYJIbl OPraHUYECKOTO
coeMHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHHus, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU /WM UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OPMYIIbI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOICTB MM CIOCOOOB MOJYYEHHS,
oIpeziesieHue JI0JIM BbIXOa MPOIyKTa peaklUy OT TEOPETUUYECKH BO3MOMKHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexInpenMeTHBIX CBsI3€d MPH M3Y4eHUM opraHmyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHUs,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BELIeCTBA, (PU3UYECKUE BEIUYHHBI,
€MHUILIBI U3MEPEHHUs, CKOPOCTh, SHEPTHs, Macca.



buonorus: xierka, opranu3M, 3KocucTema, omochepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETEpOTPO(HBIA THUIT TUTaHUA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIICBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMAEMBbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIITUE CPEIICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AeMeHT. M3otonbl. CTpoeHUe 3IeKTPOHHbBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opbutanu. Knaccudpukamus XMMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
DJIGKTPOHOB TI0 aTOMHBIM OpOUTAISAM. DJIEKTPOHHBIE KOH(QUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, JIIEKTPOHHbIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema Xumuueckux saemeHToB J[.H.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsl CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TpyIIaM u
nepuojaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzeneena.

Xumuyeckasi CBsI3b. BUIbl XMUMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYECcKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINA U JOHOPHO-aKIENTOPHBIA. DHEprus
U juiiHa cBs3u. [lonsipHOCTD, HANIPaBICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOU CBsA3U. KpaTHble
cBs3u. Bogopoanas cBsizb. MeXMONIEKyYIsIpHbIE B3aUMOACHCTBUS.

BasienTHOCTP W BaJieHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MpUMEpPE COCAMHEHUN AIIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstue o
KOOPJAMHALIMOHHON XMUMUH.

BemectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIBI KPUCTALTUYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mictuanbpie pacTtBopsl. [IpencraBienne 0 KOJUTOMAHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPACTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHILEHTpanus. HachlllleHHble W HEHACHIIICHHBIE  PACTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHICCTB. TpHUBHATIBHBIE HA3BAHHS
OT/IENIbHBIX MPEJICTAaBUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHX
peaknusx. TermnoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMUYEeCKHe YPaBHEHHUS.

CKOpOCTh XUMUYECKOUN PEaKIINH, €€ 3aBUCUMOCTh OT Pa3INuHbIX (akTopoB. ['oMOreHHBIE
U TeTeporeHHbIe peakiuu. KaTtanmus u kaTanm3aTopsl.

OOpatumbie © HeoOpaTHMbIE peaknud. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DaKTOphI, BIMSIONIME HAa TIOJOKCHHE XWMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIEHHE M KOHLEHTpAlMu BEIECTB, y4acTBYIOLIUMX B peakuuu. [lpunuun Jle
[Tarensbe.



OnekrponuTtnueckas aucconuanus. CuipHble W cladble  2eKTpoiauThl. CTeneHb
nucconnanuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (pH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMena.

OKHMCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENnb U
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BaHeiime OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/1 31IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUNA: pa3lIoKEHHE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalW3aToOpa, MOJEIM KPUCTALNIMYECKUX PEIIETOK,
IOPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYecKHx 3eMmeHtos [I.U.
MenneneeBa M OCOOCHHOCTH CTPOGHHMsSI HMX aToMoB. DU3NYECKHE CBOICTBA HEMETaJUIOB.
AJTOTpOnUsl HEMETAJUIOB (Ha MIpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bopopon. Ilonyuyenue, gusnyeckie U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTBHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOpOABl. BakHelne KUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOTrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajioreHoB. [I[ppumMeHeHne rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
O®uznyeckue U XUMHUYECKHE CBOWCTBA W IPUMEHEHHE Kuciaopoja U o30Ha. Oxcuasl u
MIEPOKCHUIBI.

Cepa. HaxoxxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHC
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepbi(IV), okcun cepoi(VI). CepHucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHON KHCIOTHL. [lpuMeHeHue cepel U eé
COEIMHEHUI.

AzoTr. Haxoxaenwe B Tpupoje, CIOCOOBI TMONydeHUs, (u3nyecKkhne W XHMHUYECKHE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCTOTHL [IpriMeHeHHEe a30Ta U €ro COeIMHEHHI. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONy4deHHs, (HU3UYECKHE U XUMHYECKUE
cBoiictBa. Dochuasl u docoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pocdopa u ero coenunenuit. ocpopHeie ynodpeHus.

VYrnepon, HaxoxIeHHE B Tpupoje. AIoTpomnHble Moaudpukanuu. Duudeckue Hu
XUMHYECKHE CBOMCTBAa MPOCTHIX BELIECTB, oOpa3oBaHHBIX yrieponoMm. Oxkcun yraepopa(ll),
okcua yriepona(IV), yrompHas kucinota U €€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymiepensl, rpadeH, yriaepoiaHble HaHOTpYOkH. IIpuMeHeHHMe MpOCThIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COeAUHEHUI.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MOdydeHHs, (U3HUEeCKUe M XMUMHUYECKHE
cBoiictBa. Okcun kpemHus(IV), kpeMHUEBas KHCIOTa, CUIUKATHL. [IpuMeHeHne KpeMHHUS U €ro
coequHeHnil. CTEKJ0, €ro mMoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [leproguueckoil cucteMe XUMUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. Obmue puznyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHne MeTaIIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUN Ppsifl  HanmpspDKeHUH MeTtauioB. OOmme crnocoObl  MOJMYYEeHHS
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPIus, dNeKTpomeTatyprus. [lonsatue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapaktepuctuka metamioB [A-rpynmsl [leproamueckoit cHCTEMbl XUMUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, pu3nyeckrue U XUMHUYECKHE CBOMCTBA, MPUMCHCHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetauioB IIA-rpynmel [leprogudeckoil cuCTEMbl XMMHUYECKUX
DJIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEIIECTB U X coeuHeHul. JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUHR: TIONTydeHue, GU3NYECKUE U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIleCTBAa M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAAa U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6mass xapakTepucTuka MeTauioB noOouHbix mnoarpymnm (b-rpynm) Ilepuomuueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U JUXpOMATbI, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®dusnyeckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxuenmue
coenuaenust Mmapranna(ll), mapranma(I1V), mapranma(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA JKeJle3a U ero coeiuHeHn. OKCUAbl, THAPOKCHUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHE KeJe3a U €ro CIIJIaBOB.

dusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenme
MeIU U €€ COCITMHEHHM.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOIICTBA. AM(DOTEpHbIe CBOIICTBA OKCHAA
Y THAPOKCHU/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHUs BEUIECTB M HUX MPEBPALLCHUI: H3ydeHUE
00pa3loB HEMETaIoB, TOpeHHe cepbl, (Gocdopa, xenmeza, MarHus B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTaiibl W CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCIOJIb30BAaHHE BUAECOMATEpUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIIOT U IIEJI0Yel, KaUeCTBEHHbIE PEaKIMU Ha HEOPTAHUYECKUE AaHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJLJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB AIOMUHUS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIEePUMEHTANbHBIX 3a7a4 Mo TeMaM «['anoreHsi»,
«Cepa u e€ coelMHEHUsI», «A30T U Qochop U UX COeAUHEHUD», «MeTaulbl TTIaBHBIX MOATPYII,
«MeTtamnsl MOOOYHBIX MOATPYIIT.

XuMHUS U )KU3Hb.

Ponb xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydHBIX
METO/JaX TI0O3HaHMSI ¥ METOJOJIOTMM HAy4yHOTO WuccienoBanus. HayuHble NpUHIMIBI
OpraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOoMBIIITIEHHBIE CITOCOOBI MOMyUYeHUsT BaKHEHIIINX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMblnieHHbIe
CIocoObI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl
ero nocyiencTus. Poib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

XuMHusl M 300pOBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucnosib3oBaHUs
JIEKapCTBEHHBIX MpemnapaToB. Poiib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMUIIEBOX O€30IMacHOCTH.

KocMmernueckne u mapdromepHbie cpeactBa. beitoBas xumus. IlpaBuma ©Ge3omacHOro
WCITOJIH30BAHUS MpPerapaToB OBITOBOW XMMUHU B TIOBCETHEBHON YKU3HM.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUISL 371eKTpOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3aaun.



Pacuérel: Macchl BemecTBa WM 00BEMA Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacCchl (00BbEMA, KOJIMUECTBA
BEILIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB HMMEET MPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKUu, €ClM OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
OnpeAecEHHOM MacCOBOM JI0JIEd PAcTBOPEHHOIO BEUIECTBA, MAaCCOBOM JOJIM W MOJSPHOU
KOHIIGHTpAllUl BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJAa IPOJAYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHU B
11 xnacce ocyuiecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHATUMN, IPUHATHIX B OTJEJBHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOr'0 LIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHWE, HAy4YHBIH (akT, TMIOTE3a, TEOpus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHNUE, H3MEpEHHe,
3KCHEPUMEHT, MOJIENb, MOJEITUPOBAHHE.

®usnka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEILECTBA, WJCAJIbHBI ra3, (QU3MYECKHE BEIMYMHbBI, EIUHUIIbI
MU3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.

buonorusi: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIU3M, MaKpo- U
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpPYroBOPOT BEUIECTB U INOTOK SHEPIUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIIIIEHHOCTb, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SHUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMareBTH4YecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTBeTCTBHM C CHCTEMHO-IIEATEILHOCTHBIM TIOJXOJIOM B CTPYKTYpE JIHYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeAMeTa «XHUMHUS» Ha YPOBHE CpeaHero ooOmero oobpazoBaHUs
BBIJICJICHBI CJICIYIONINE COCTABJISAIONIME: OCO3HAHUE O0YYAIONIMMHUCS POCCUHUCKON T'PaKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEICICHHIO;
HaJM4Yhe MOTHBAlMM K  OOYYCHHIO; TOTOBHOCTH W  CIIOCOOHOCTH  OOYyYaromIUXCs
pyKOBO[[CTBOBaTbCSI HpI/IHSITBIMI/I B O6H.[CCTB€ HpaBI/IJIaMI/I 158 HOpMaMI/I IIOBCACHUS, HAJIN4YUC
MIPaBOCO3HAHUS, PKOJIOTUYCCKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KU3HCHHBIC
IIJIAHBI.

JIngHOCTHBIEC pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPKAIT cHOpMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U MIPAKTHYECKON NEATEIbHOCTH 00YUYaIONMXCs B MPOIIECCe peann3aun
00pa3zoBaTeNbHON ACATEIHHOCTH.

JIM9HOCTHBIC PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHES» OTPaKaT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JesATeNbHOCTH 00yUYaIoMXCcs B MPOIlecce peann3aun
00pa30BaTeNLHON IEATEIIBHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEN, YBaXKEHUSI K
3aKOHY U MPaBOMOPSIIKY;

HpeI[CTaBJ'IeHI/IH 0 COIOHAJIIBHBIX HOpMaX nu HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOHIGHI/If/'I B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMCCTHOfI TBOquCKOﬁ NCATCIIBHOCTHU HpI/I COo31aHnNn y‘-Ie6HBIX HpOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI JPYTHX
[IPU aHAJIM3€ PA3INYHBIX BUJIOB YUYEOHOH €ATEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOM
XUMHU;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPHIOKEHUS
XUMHUHU, OCO3HaHHUs]A TOIo, 4YTO [JaHHBIC HaYKI/I €CTb p€3y.]'II)TaT JIJIUTEIIbHBIX Ha6J'IIOI[eHI/H71,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCa M TI03HABATCIIGHBIX MOTHBOB B TMIOJIYYCHHH U TOCIICAYIOIIEM aHAn3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CHOC06HOCTI/I OLCHNBATH CI/ITyaIII/II/I, CBiA3aHHBIE C XHUMHWUYCCKHMMHU HABJICHUIMHU, H
MPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBapHUINEH C MO3UIUN
HpaBCTBeHHBIX nu HpaBOBI)IX HOpM nucC y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ HOCTYHKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/10pOoBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmroIeHnsT MpaBmil 0€30macHOTO OOpaIieHusi C BEIIeCTBAaMH B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

IIOHUMAHHA IICHHOCTU HpaBI/IJ'I I/IH)II/IBI/I}IyaJ'II)HOFO U KOJIJICKTUBHOTO 6630HaCHOFO
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOToJIs,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUECKOM U IPYIUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU IPAKTUYECKUX 3a1ad4 COLUAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO MpOo(eccuil pasiMyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHIMBUAYAJIbHON TpPAaeKTOPHH OOpa30BaHMA,
Oyaymei npodeccun U pealu3aluud COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eTIECO00Pa3HOr0 OTHOUICHUSI K MPUPOJE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM I PELIEHUS] BOIIPOCOB
paLMOHAaIBHOIO IPUPOIOIOIB30BaHUS;

AaKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpE OKpYXarollel HmpupoIHOMl cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAronpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEeANPUHUMAEMbIX
JICMCTBUM U NTPENOTBPALLATD UX;

HaJIUYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMATIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJCOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOM MPaKTHKH;

NOHMMAHUS CHEIU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH IEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE MPHUPOJAbI M YEJOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLIeHnH pobIIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0OM 3HAYMMOCTH XMMHM JJIs COBPEMEHHOM IUBWIM3ALMHU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pPOJM B CO3JIaHMM HOBOW 0a3bl MaTepUanbHOM
KYJIBTYpBI, B pELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTMYECKOM Oe30MacHOCTH, B PA3BUTUHM MEIMIIMHBL,
0o0ecreyeHny yCIOBUM YCIIEUTHOTO TPY/Aa M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTHM: TOHHUMaHMsI CYIIHOCTHM METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUSs J1e7aTh 000CHOBAHHbIE 3aKIIOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C 1IEeJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpodiemM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENIBCKON AESITENIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30OBaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;



UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iIM4HbIX cdepax mnpodeccuoHamTbHON
JeATEIIHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HAYUMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBICHUE, MPOLECC, CHCTeMa, HAyYyHBIH (aKkT, MPUHLUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE,
peryisaTHBHBIC), oOecneunBaroniyie (OpMHUpOBaHHE (QYHKIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMM 00Yy4aroIIuXCs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCaJlbHbIC y4YeOHBIC NEHCTBHSI B IIO3HABATEIBHOW U
COLIMAJIbHOM MTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH Y4€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE 1eiiCTBHUS

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHC;

ONpEACIATh LEIM JEATEIbHOCTH, 3ajaBas IapaMeTPbl W KPUTCPUHU HX JOCTHIKCHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh IIPH OCBOCHHMHM 3HAHWKW HPHEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIIATH
XApPaKTCPHBIC IIPHU3HAKU HOHATUI H YCTaHaBJIUBAaTb KX B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIINE MOHATUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHfI;

yYCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JACIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONb3yeMble B XMMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xumMudeckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU PEIIeHuHd Y4eOHBIX
MMO3HABATCIBHBIX W IMPAKTHYCCKUX 3adad, NPUMCHATHL HA3BAHHBIC MOJCJIBHBIC IMPCACTABIICHHUA
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3YU4aEeMbIX BEIIECTB U XMMHUECKHUX PEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIUpoOBaTh MEMM H 3aJa4d  WCCICAOBAaHWS, HCIOJIb30BaTh IIOCTABICHHBIC |
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)K)IGHI/II\/’I;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS M TIPOBEACHHUS YUCHHUECKHUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 332 XOJIOM ITPOIEcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;



npuoOpeTaTh ONBIT YYCHUYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOM JESTEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB pEIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/IOB TO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  pA3IMYHBIX HCTOYHMKAX HHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMMHYECKOIO COJEp)KaHus, CIpaBOYHble MocoOus, pecypcbl IHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTHUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOJBI IMPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM Ul BBINOJIHEHHsI yU€OHbIX 3a/ay OIPeeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY TpeAcTaBiIeHuss HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAJHOCTU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOl TeMBI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBaTh UCH, POPMYIMPOBATH CBOU MPEAJIONKEHUSI OTHOCUTEILHO BHITIOIHEHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYIIaTh C IPE3EHTALUMEl PE3yJIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBIIOJHEHUMM XUMHUYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKkTa, U (OpMYyIUpPOBaTh BHIBOJBI MO pe3yJbTaTaM MpPOBEAEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI MO3ULMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHUSIMU.

Pel"y.]'[ﬂTHBHLIe YHUBEPCAJBHBLIC yl{eﬁm,le JelcTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMblii aIrOpUTM JEUCTBUN NPU BBINOJHEHUM YUEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs C YUETOM IMOJy4eHHs] HOBBIX 3HAaHUU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb IE€ATEIbHOCTH HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3yNbTaThl OCBOEHUS MPOrPaMMbI IO XUMUU Ha YriyOIE€HHOM ypOBHE Ha
YPOBHE CpeIHEro oOILero oO0pa3oBaHMs BKIIOYAIOT clieU(pHUUEcKue il y4eOHOro npenmera
«XUMHUS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, WHTEPIpETAlH U
npeoOpa30BaHUIO 3HAHHMM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUsX, a TaKK€ B pPEaJbHBIX JKU3HEHHBIX CHUTYalUSX,
CBSA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIIECHBI I10
roJilaM U3y4eHHs.



10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHUHW OPraHWYecKOM XHMHU B
CHCTEME ECTECTBEHHBIX HAYK U € PO B 00ECIIEUCHHH YCTOMYHMBOTO PA3BUTHS YEIIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOYHHUKOB HHEPIUU, B O0ECIEUEHUU
paloHaIbHOIO MPUPOIONOIL30BaHUs, B (HOPMUPOBAHUM MHUPOBO33PEHUS M OOILIEH KYyIbTYphI
YeJI0OBEKa, a TaKKE€ DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0pPOBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrArOILINE
MOHATUS — XUMHUYECKHH 3JIEMEHT, aToM, SAPO U JIJIEKTpPOHHAs o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTroMma, TMOpUAM3ALUsS aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJIIpHAasE Macca, MOJIAPHBIM OO0BEM, YIJIEpOAHBIA CKEJNeT,
byHKIMOHAIbHAS TpYNIa, paiuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHEBIE,
CKEJIETHbIE), M30MEpUsl CTPYKTYpHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEpbI, TOMOJOTUYECKUM Psif, TOMOJOTH, YIJIEBOJOPOAbl, KUCIOPOA- M a30TCOJEpKallue
OpraHWYECKHE COCIAMHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckui 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIECTB, 3aKOH
COXpaHEHHMsS U TPEBpAllCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUN SA3BIK XMMHMHM, MHPOBO33PEHUYECKHE 3HAHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
INPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEICTAaBICHUS O MEXaHU3Max
XUMHYECKMX pEeaklUuid, TEePMOJUHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJIeKylaxX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTrr, opuenTanTsl | u Il poma); dakronorudeckue CBEeIEHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU 1 0€30MaCHOM MCIOJIB30BaHUHU BAXKHEHIIINX OPraHUYECKUX BELIECTB B OBITY
U IPAKTHUYECKON JEATENbHOCTH YEJIOBEKa, OOIIMX Hay4YHbIX MPUHIUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOMA, IepepaboTKu HedTn);

c(OpMUPOBAHHOCTh YMEHUI: BBISBIIATH XapaKTepHbIe MPU3HAKN NOHATUMN, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE ITOHATHUS IIPU ONIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHMYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

HCITOJIB30BAaTh XUMHUUYECKYIO CUMBOJIMKY JJII COCTABIICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTABJISITh YPAaBHEHUS XUMUYECKMX PEaKIMd M  pacKpblBaTb MX  CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLIUN  IIOCPEICTBOM  COCTABJIIEHHS  AJIEKTPOHHOIO
OayaHca JTHUX pEaKIUi, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJIEHUS UX TOJHBIX U
COKpaIIEHHbIX HOHHBIX YPAaBHEHMIA;

W3TrOTaBIMBATh MOJEIM MOJIEKYJl OpPraHWYeCKMX BEIIECTB JUI1 WIIIOCTpAUUU HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAUIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpPEeAeNEHHOMY KJIacCy/TpyIie COeJMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpuUBUAIbHBIE Ha3BaHUS
JUIS  OTACNbHBIX MpPEICTaBUTENEeH OpraHMYeCKUX BEIIeCTB (ITHJICH, AaleTUIEeH, TOJIYOl,
[JIMLEPUH, STUJICHIINKONb, (eHosn, QopMalbaerua, aneTaabIeru], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEUMHOBAs, NAJIbMHTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHWIIUH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUYECKOW CBA3HM B OPraHUYECKHUX
COeIMHEHUAX (KOBaJeHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHUS OPraHMYECKUX
BemectB A. M. bytiepoBa miis 0oOBbSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX NPEJCTABUTENEH Pa3IMUHbIX KJIACCOB OPTaHUYECKUX BELLIECTB:
QJIKaHOB, LHUKJIOAJIIKAHOB, AJIKCHOB, AJKAaJMEHOB, AJKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOECTUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIUCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HAa KOHKPETHBIX MPHMEPAX XapakTep
3aBHCUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHUUW OT KpaTHOCTU U THUIIA
KOBaJIEHTHOM CBSI3HU (O- U T-CBA3M), B3AUMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKU W NPAKTUYECKOe NMPUMEHEHHE
MPOJYKTOB NEepepaboTKu;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAY4YHBIX METOJaX
MO3HAHUS — HAONIOICHWH, W3MEPEHUH, MOJCIUPOBAHUM, OJKCIEpPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEPAllMd  MBICIUTEIHHOU
NEeSITeIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHHe, CHUCTEMAaTH3alUIO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl H3yUEHUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHSTUSIMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 10
OpPraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, UMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: MTPOBOAUTH pPacUYEThl MO XUMHUYECKUM QopMmylnaM U
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKOH (POpMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OLEHUBATH C MO3ULIUN
HKOJIOTHYECKOM O0€30IacHOCTH IOCIEACTBUS OBITOBOM M IMPOM3BOACTBEHHON JESTEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TIEpepadOTKON BEIIEeCTB, HWCIIONB30BATh IOJTYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUECKUN
HKCIEPUMEHT (TIOJIyueHHE U U3yueHHE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUeCTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pelIeHHe OSKCIEePUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOPHBIM
o0opynoBaHueM, (opMyIUpOBaTh IeJIb HMCCIEJOBAHUA, NMPEJICTABIATh B pasiIu4yHON (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOnroAaTh MpaBHila IKOJIOTUYECKH IIeIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JESATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOEr0 370pPOBbs, OKPYXKAroLled NPUPOAHON cpenbl U
JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AECWCTBMSI HA JKHUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMas cMbIci nmokazarens [1J1K;

aHATM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;



c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKOMH
MHPOpPMALlUU B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JUTeparypa, CpeicTBa
MaccoBoil MH(poOpmauuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATH XUMHUYECKYIO
uHpoOpMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3a/1a4en.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHuvecKas XUMHD»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPECTABICHHUA: O MaTepHAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAa€MOCTHU SIBJICHUM NPUPOABI, O MECTE W 3HAYCHUU XHMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIIEYeHNUH YCTOWYMBOTO PAa3BHUTHUS, B PELICHUHU MPOOJIEM IKOJOTHUECKOM,
SHEpPreTM4ecKoil M MuIeBOM 0e30MacHOCTH, B PAa3BUTHMM MEAMLUHBI, CO3JaHUHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECNEYEHUH  paIMOHAIBLHOTO
IPUPOJONOIb30BAHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEIE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINeE
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aTomHble OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, TMOpHAM3aLus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBAJEHTHAas, MOHHAs, MeTaJuIMyecKas, BOJOpPOJHAs),
KPUCTAJUIMYECKasl PEIIETKA, XMMHUYECKas PEAKLHUs, PACTBOP, SJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENEHb JHCCOLMALMM, BOJOPOIHBIM  IOKAa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH dPPEKT XMMUIECKON peaKIu, CKOPOCTh XUMHUECKON
peakuuy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpHUs 3SJIEKTPOJUTHUYECKOU
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHUs U NPEBPALLEHUS SHEPIHHU IIPU XMMHUYECKHUX PEaKLUsAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIME B OCHOBE IIOHUMAaHWS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBIICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJIIPHOM UM HAJIMOJICKYJSIDHOM YPOBHAX; IPEACTaBICHUA O MeEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O XHUMHYECKOM DPABHOBECUH, pacCTBOpaXx U  JUCIEPCHBIX  CUCTEMax;
(dakToJIOrMYecKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUU U OE€30MacCHOM HCIOJIb30BaHUU
BO)XHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOM JAEATENIbHOCTH YeJIOBEKa,
0OLIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUSA NPU ONHCAHWM HEOPTaHWYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY ISl COCTaBJICHUS
dopMyn BeIIeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKylH0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble HA3BaHUSI OTJEIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTa/lInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOM PeIIETKN KOHKPETHOTO BELIECTBA;

c(OpMHUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PUUIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HX
COCTaBY, XMMHMUYECKHUE PEaKLMU IO PA3IUYHBIM MPU3HAKaM (YUCIY U COCTaBYy pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCICHHs 3JIEMEHTOB,



00paTUMOCTH, YYacCTHMIO KaTajiu3aTropa U JApPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS M
KpUTEpUU I KJIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckonn cucremsr [I.H.
MenpneneeBa, UCNOJB3Yysl MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPIETHUUECKHE IOJYPOBHN,
«s-, p-, d-aromHBIE OpOUTANN», «OCHOBHOE M BO3OYXIEHHOE HHEPIeTUYECKUE COCTOSHHSA
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHMX OJJIEMEHTOB M HX
COEQMHEHUN 10 niepuojaM u rpynmam llepuoanyeckoii cucremsl /. . MenaeneeBa, BaJ€HTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOU CBA3M
MEXy HEOPTraHHYECKMMU BEIECTBAMH C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPHIBATh CYLIHOCTb: OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHMSI AJIEKTPOHHOTO OanaHca 3TUX PeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHH; peaxkuuil
TUAPOININ3a; PeaKIuil KOMILIEKCOoOpa3oBaHusl (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA W
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuui ¢ y4€TOM HMX DHEPreTUYECKHUX XapaKTEPHUCTHK, XapaKTep W3MEHEHMS CKOPOCTH
XUMHUYECKON PEeaKkiMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEIICHUs
XUMHYECKOT'O PAaBHOBECHUSI 1101 BJIUSHUEM BHEIIHUX Bo3nercTBuit (nmpuniui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKIIUHU, JIekKAIIUe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUs] CEpPHOM KHUCIIOThl, aMMMaka, OOLIME HayuyHble HPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-T10JIb32;

c(OPMHPOBAHHOCTD BJIa/ICHUS] CUCTEMON 3HaHUI O METOAaX HAYYHOTO MO3HAHUS SBICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpEeHHe, MOJAEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), HCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs NPHUMEHATh 3TH 3HAHUS NPHU
HKCIEPUMEHTAIbHOM MCCIEAOBAaHUN BEIIECTB M JUId OOBSCHEHHS XHMHMUYECKUX SIBJICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAy4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS MPOBOJUTH Pacu€Thl: C UCIIOJIBb30BAaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIIUs»; Macchl BellecTBa UiIU 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YHYAaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(dexTa peakiuy; 3Ha4eHUs1 BOJOPOJHOIO MOKa3aTels pPaCTBOPOB KUCIOT
U I1enodeil ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIUYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE (MMEET NMPUMECH); JOJIH
BBIXO/Ia MPOJYKTa peakuu; 00bEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
SKCIIEPUMEHT (TMPOBEICHNE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONIPEAEICHUE CPEbl PACTBOPOB BEILIECTB C ITOMOILBI WHAUKATOPOB,
U3Y4YE€HUE BIUSHUS pPa3IMYHBIX (AKTOPOB HAa CKOPOCTh XMMMYECKOM peaklMu, pelieHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamisl» U «Hemeramisl») ¢ coOMOACHUEM MPaBHI
Oe30macHOro oOpalleHus C BelleCcTBaMHM U JJaOOPAaTOpHBIM 000pYyAOBaHHEM, (POPMYIHPOBATH



[eNb HWCCICNOBAaHUS, TMPEACTABIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUU: COOIIOAATH MpaBUia MOJIH30BAHMS XUMUYECKOWU MOCYION U
nabopaTopHbIM 000pyAOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JAa0OPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIe1eco00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBB,
OKpYKarollle MNPUPOJHON Cpeabl M AOCTHKEHUS €€ YCTOMYMBOrO pPa3BUTHUA, OCO3HABATh
ONAaCHOCTh TOKCHUYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uHPOpPMALlUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W yueOHO-HAaydHas JUTEparypa, CpeicTBa
mMaccoBoil uHGpopMmanuu, WHTEepHET U [pyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnIo, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a7a4en.
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Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHUS B XUMHU. XUMHUS U 9
YKU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpenmeTt u 3HaYeHUE OPraHUYECKON
XHUMUH, TIPEICTABIICHHE O MHOTO00pa3uu
OPraHUYECKUX COCTUHEHUI

DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXKIEHHOE COCTOSHUS).
BajeHTHbpIC BO3MOKHOCTH aTOMa yTiiepoa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHI/I‘IGCKI/IX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3el

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs1 OPraHMUECKUX
coenquHeHuii A. M. Byrieposa

Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ }exTs B MONIEKyNIaX OpraHudecKuX
COEeTMHEHNN

[IpencraBnenue o kKIaccUPUKAINA U
cucremarnueckas HomeHkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

CI/ICTCMaTI/ISaLII/IH n 0606H_ICHI/IC 3HAHUI 110
TEME

AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias

dbopmyna, HOMEHKIAaTypa 1 U30Mepus,
AJIEKTPOHHOE M MMPOCTPAHCTBEHHOE




10

CTPOCHUC MOJICKYIJI

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

11

HaxoxneHne ankaHoB B IIPUPOJE.
CriocoObI nostyueH st 1 IPUMEHEHNE
aJIKaHOB

12

13

[{uxnoankansl: obmas Gopmyia,
HOMEHKJIATypa u U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
TIOJTyYCHUS ¥ IIPUMEHEHHE

Pemenne pacy€THbIX 3a1a4 HA
orpezeNieHue MOJIEKYIIpHON (HOpMyIIbI
OpPTraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOISAIINX B €TI0
coctaB. CucremaTtusaius 1 00001IcHIE
3HAHUM I10 TeMe

14

15

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
(bopmyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKkue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16

17

18

CriocoObI nostyueHus 1 IpUMEHEHNE
QJIKEHOB

[TpakTnueckas padota Ne 1 o reme
"ITorydyeHne 3TUIIEHA U U3YUEHHE €TI0
CBOMCTB"

Pemenue pacu€THbIx 3a/1a4 Ha
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOr0 BEIIECTBA

19

AJKaMeHbl: CONPsHKEHHBIE,




M30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
OCo0EHHOCTH 3JIEKTPOHHOTO CTPOCHMSI

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX

20 1
JIMEHOB

71 CriocoObI nostyueH st 1 IPUMEHEHNE |
aJIKaIMeHOB
AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1Ias

2 dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(buzHYecKre CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB 1

24 KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b 1

75 CriocoOblI MoTy4eHus U IpUMeHEHUe 1
AJKUHOB

26 Pemenue 3anat: pacy€Thl 10 YPABHEHUIO 1
XUMUYECKON peaKuu

27 CucremaTu3zaiys U 0000IIeHHe 3HAHUN IO |
TeMe
ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Iast
dbopMyna, HOMEHKIATypa. DIeKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI 1
OeH30I1a U TONIyoua, UX (pU3NYecKue
CBOICTBA

29 XUMHUUECKUE CBOMCTBA apEHOB: PEAKIUU 1
3aMeIICHHS
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU

30 MIPUCOEIUHEHHMS], OKHCIIEHHE TOMOJIOTOB 1
OeHsona

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB 1
CTUpOJIa

32 Pewenne pacy€THbIX 3a1a4 HA 1

ornpezesieHue MOJIEKYIIpHOU (HOpMYIIbI




33

OpTraHU4YCCKOro BCUICCTBA

CriocoObI nostyueH st 1 IpUMEHEHNE
apeHOB

34

35

36

['eHeTndecKas CBSA3b MEXAY Pa3InYHbIMU
KJIACCaMHU YIJIEBOJOPOAOB

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peaknuii. CuctemaTusanus 1 00001IeHre
3HAHUH 110 TEME

[Ipupoanstii ra3. IlonytHbie HEDTAHBIC
rassl

37

KameHnHbI#1 yroip 1 IpOIyKThI €70
nepepadoTKu

38

Hedtb 1 ciocoOsl e€ nepepaboTKy.
[IpumeneHne NpoayKTOB NepepadoTKU
HeQTH

39

40

41

42

43

I'eneTnyeckas cBA3b MCKAY pa3JINIYHbIMU
KJ1acCaMH yrji€BOoJOpOJ0B

[Mamorenonpon3BoAHbBIE YTIIIEBOAOPOIOB:
AIEKTPOHHOE CTPOEHHE; PEaKIIun
3aMEIICHHS TaIoTeHa

JleWicTBue 1Ieno4uei Ha
raJIoTeHIIpou3BoIHbIE. B3anmoseiicTeue
JOUTAJIOTCHAJIKAHOB C MarHueM U HMHKOM
CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO
paszzaeny "YrieBogopoasr"
KonTtponbhas pabota 1o teme
"VYranesonopoast"

44

[IpenenbHble 0THOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHH psJl, oOmias hopmyra,
CTPOEHUE MOJIEKYJI, H30MEPHUS,
HOMEHKJIATypa, KJIacCH(UKAIIHS,
¢du3nueckue CBOMCTBA




XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

45 OJIHOATOMHBIX CIIUPTOB

46 CrniocoOblI MoTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢upsl: HOMEHKIIATYpa U

47 HU30MEpHsI, 0COOEHHOCTH (PU3HYECKUX U
XAMHYECKHX CBOMCTB
MHOT0aTOMHBIEC CITUPTHI: ITHIICHTIIUKOJIb U

48 [IIALEPHUH, UX PU3UYECKHE U XUMHUECKUE
CBOMCTBA

49 CriocoObI mosTydeHus 1 IPUMEHEHNE
MHOTOaTOMHBIX CIIUPTOB

50 ®DeHO: CTPOCHHUE MOJICKYITBI, PUINICCKUE
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMHUECKue CBOICTBA (heHoIa

57 CniocoObI MoTy4eHus U IpUMeHEHUe
denona
[Ipaktrueckas padota Ne 2. Perenue

53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"CnupTthl U GeHobr"

54 CucreMmarusanus 1 0000IeHNEe 3HAHUHT 110
TemMe
AJNBAETHIBI M KETOHBI: 3JICKTPOHHOE

55 CTpOoeHHE KapOOHUILHOU TPYIIIHL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMya,
M30MEpHsi U HOMEHKJIATypa

56 Anbaeruipl U KETOHBI: (PU3NYECKUE
CBOICTBA; peaKIUy MPUCOCSTHHCHUS

57 Peakmuu okucIeHHUS U Ka4ECTBCHHBIE
pEeaKIny abJIETHIOB U KETOHOB

53 CriocoOblI MOTy4eHUs aTbICTHI0B U

KETOHOB




59

60

OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCIIOTBI, OCOOEHHOCTH CTPOCHHS X
MOJIEKYJI

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KUCIIOT, UX (pU3HYECKHE CBOWCTBA

61

62

63

64

65

XUMHUYECKUE CBOMCTBA MPEIAETbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOMCTB: HENPEAEIbHBIX U
apoOMaTH4YeCKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoObl Mosty4eHus U IpUMeHEeHue
KapOOHOBBIX KUCIIOT

66

CrnosxHble 3(pUPBI: TOMOJIOTHYECKUHN PIJI,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

67

68

dusnyeckue U XUMUUECKHE CBOMCTBA
3¢hupos

Pemenue pacuéTHBIX 3a71a4: 110 YPAaBHCHHIO
XUMHUYECKON peaKIliu, Ha OTNpe/IeIICHIE
MOJICKYJISIPHOH (POPMYJITBI OPTaHHYECKOTO
BEIIECTBA

69

[TpakTuueckast paborta Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinothl. CiaoxHbie d3Pups"

70

Kupsr: ctpoenue, hpuzndeckue u




71

72

XUMUYECKHUE CBOUCTBA (TUAPOIU3)

Oco0eHHOCTH CBOICTB KHUPOB,
COZIEPIKAIX OCTaTKU HEMPEAETbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

MpbL1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee AcicTue. [loHsaTue o
CHHTETUYECKHUX MOIOLIUX CPEACTBAX

(CMC)

73

['eHeTnyeckas CBSI3b YIIeBOIOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIICCTB

74

75

76

77

Pacu€tpl o ypaBHEHUAM XUMHUECKUX
peaKuuit

CucremaTu3zaiys U 0000IIeHHE 3HAHUN O
TeMe

OO0m1as XxapakTepucTUKa YrJIeBOJIOB U
KJlaccu(UKaIus yrieBogoB (MOHO-, IU- U
MoJIMCaxapuabl)

Momnocaxapusl: GU3NUECKUE CBOMCTBA U
HAXO0XJICHHE B IPUPOJIC

78

79

80

HpI/IMCHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KUBHCACATCIBHOCTH OpraHmnu3smMa

Jucaxapunpl: caxapo3a, MajabT03a U
nakro3a. Haxoxxnenue B npupoae u
IPUMEHEHHE JUCAXapuJI0B
[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYIL,
duznyeckne 1 XuMHUYeCcKre CBONCTBA,
IIPUMEHEHNE

81

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pewienne pacdyeTHbIX 3a1a4 HA
OIpeCIICHUE TOJIA BBIXOAA MMPOYKTa
peakLyy OT TEOPETUYECKHA BO3MOKHOIO




83

Cucremarusanys U 0000LIEHUE 3HAHUN 1O
pasneny

84

KonTponbhas pabota no teme
"Kucnopoacoaepxaiiue opraHu4eckue
coenuHeHus"

85

AMUHBIL: KJIacCU(pUKALUS, CTPOCHHE
MOJIEKYII, 001as popmyiia, H3oMepus,
HOMEHKJIaTypa U (pHU3UYECKHe CBOMCTBA

86

87

XHUMHUYECKHEe CBOMCTBA aJII/Iq)aTI/I‘IeCKI/IX
aMHWHOB

AHWIVH: CTpOEHUE aHWJINHA, 0COOCHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

CriocoObI mosTydeHus 1 IPUMEHEHNE
andaTUIeCKuX aMUHOB

&9

90

91

AMHHOKHCIIOTBI: HOMEHKJIATYypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OtaenpHbIE IPEICTABUTENH O-
AMHUHOKUCIOT

XuMHUYecKre CBOMCTBA aMUHOKUCIIOT, UX
OMOJIOTMYECKOE 3HAYCHHE aMHHOKHCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

benky kak npUpOHBIE TOJIUMEPHI;
CTPYKTYpHI O€JIKOB

92

XUMHUYECKHE CBOUCTBA OEIIKOB

93

94

A30TcoaepIKaIne reTeporuKINIeCKHe
coenuHeHUs. HyKIemHOBbBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHIECKAs POJTb

[TpakTuueckast pabota Ne 4. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"A30TcoAepKallie OpraHuYEeCKUE
coeauHeHH"

95

[IpakTuyeckas padora Ne 5. Pemenue




96

97

HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHne OpraHUYeCKUuX
coequHeHU"

KonTtponsHast pabora o Teme
"A30TcoAepIKallie OPraHUYECKUE
coequHeHusa"

OCHOBHBIE TTOHATHS XUMHUHU
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlHA U
IIOJIMKOHACHCAI U

98

99

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTHKA

DnacToMepbl: HaTypaJIbHbIN
CHHTETHYECKUE Kayuyku. Pe3una

100

101

102

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

[IpakTuueckas padbora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"Pacro3HaBaHue mjIacTMacc U BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

W3Y4YEHHOTO MaTepuaia 1o TeMe
"BbICOKOMONIEKYIISIpHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
syeMeHnT. Y30TOonm!

CrtpoeHwe IIeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YHCIIA

Knaccudukanus XuMHUECKUX JIEMEHTOB (S-,
p-, d-, f-anemenTsI)

Pacnipenenenue 31€KTpOHOB O ATOMHBIM
opOuTaIsIM

DJEeKTPOHHBIE KOH(PHUTYypaIlMA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUH

ONEeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
ONEeKTPOOTPULIATEIBHOCTD

Ilepuoanueckuii 3akoH u [lepronnueckas
crucTemMa XuMudeckux anemeHToB /1. U.
Menzeneesa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMH
IMPOCTHIX U CIOXKHBIX BCUICCTB 110 I'pyIimnam U
nepuoiaM

10

CucreMmarusanys U 0000IIeHYE 3HAHUN 1O
TeMe
Bunpr xumMmnueckoii cBsI3u. MexaHn3Mbl

00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBsizb. MeKMONEKYISIPHBIC




11

12

B3aMMOJIENCTBUS

BasieHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

IIpencraBienus 0 KOMIUIEKCHBIX
COETMHEHUSIX: COCTaB U HOMEHKJIATypa

13

14

BemectBa MOneKynsipHOTO U
HEMOJICKYJIIPHOTO CTpoeHUsI. THrbl
KPUCTAITMYECKHUX PELIETOK U CBOMCTBA
BEIIECTB

IIonsTtue o AUCIICPCHBIX CUCTCMAX.
Hpe,I[CTaBJ'IeHI/Ie 0 KOJUIOMOHBIX pacTBOpax

15

16

HcrrnaHbIE paCTBOPHI: HACBHIILIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpayKeHUSI KOHIICHTPALUU
pacTBOpOB

17

Perntenne 3a1a4 ¢ MCIOIB30BAHUEM MOHATHIH
""MaccoBast J10Jis1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTparus'"

18

19

Knaccudukaius u HoMeHKIaTypa
Heopl"aHI/I‘-IGCKI/IX BCIICCTB
CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TeMe

20

21

KonTponbhas pabota no remam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUYIECKUX
sanemenToB /. 1. Menaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BeniecTn"
Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHS MaCChl BEILIECTB; 3aKOH




COXPAHEHHUs U NIPEBPALICHUS SJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

22

23

Tennosie 3 PEKTH XUMHUYECKUX PEaAKIIHi.
TepMoxuMHUUECKUE ypaBHEHUS
Borurcnenus o ypaBHEHUSIM XUMHUYECKUAX
peaKiuii 1 TEePMOXUMHUYECCKAM YPAaBHEHUSIM

24

CKOpOCTh XUMUUYECKOHN peakiinu, e
3aBUCHUMOCTH OT PA3IMYHBIX (PAKTOPOB.
Karanus u katanuzaropbl

25

I'omorennsie u I'CTCPOrcHHbIC pCaKIIUN

26

27

[IpakTuueckas padora Ne 1 o treme
"BiustHue pa3nudHbIX GaKToOpoB HA
CKOPOCTh XUMHUYECKOM peakiuu"

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINU.
XHUMHYECKOE PABHOBECHE

28

[TpakTuyeckas pabora Ne 2 o Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTpoauTHueckas auccoruanus. CuibHbIe
U ciabble JIeKTPOoauThl. CTeneHb
JTUCCOLIMAITUU

30

HNonnoe npousseaenune Bojabl. Cpeaa BOIHBIX
pactBopoB. Bonopoansiit nokaszatens (pH)
pacTBopa

31

I'moponus coneit. Peakiuu, mpoTekaromue B
pacTBOpax ANEKTPOJIUTOB

32

[IpaxkTuueckas padora Ne 3 o reme
"XUMHUYECKUE PEAKIIUU B PACTBOPAX
IIEKTPOJIUTOB"

33

OKI/IC.]'II/ITCHBHO—BOCCTaHOBI/ITeHbHBIe
peakuuu. BaxxHeime oKucauTenu u
BOCCTAHOBHUTCIIN




MeTto/1 371IEKTPOHHOTO (3JIEKTOHHO-MOHHOT0)

34
Oaanca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pewienue 3a1a4 pa3au4HbIX TUIIOB

33 CI/ICTEVEVMaTI/IBaL[I/ISI 1 00001IeHIE 3HAHWH 110
Teme "XuMuueckue peakiuun"

39 KonTtponpHast pabora o Teme "Xumuaeckue
peakun"

[Tonoxxenue Hemetamios B [lepuoauueckoit

40 cuUcTeMe XUMMU4ecKux aiementoB /1. U.
MenzeneeBa 1 0COOCHHOCTH CTPOEHUS UX
atomoB. du3nyecKre CBONCTBA HEMETAJIIIOB

41 AnoTponusi HeMETauioB (Ha IpUMEpe
KHCIIOpOJia, cephl, hocdopa u yriaeposaa)

4 Bonopon: nomyuenue, pusndeckue u
XAMHYECKHE CBOMCTBA. [ mapu bl
lanorensr: HaXOXACHUE B IPUPOJIE, CIIOCOOBI

43 MONy4eHusl, PU3NYECKUE U XUMUYECKHE
CBOICTBA
I"aorenoBoopoael. Baxkueiiiue

44 KHUCJIOPOJCOAEPKAIINE COCTUHEHUS
rajioreHoB
JlabopaTopHble U IPOMBIIITIEHHBIE CTIOCOOBI

45 MOJTy4eHUs TasioreHoB. [[puMenenne
rajioreHOB U UX COCUHEHUN
[Ipaktuueckas pabora Ne 4. Pemenue

46 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"T"asiorenst”

47 Kucnopoa: nabopatopusie u

IMPOMBIIIJICHHBIC CITIOCOOBI IMOJIy4YCHUA,




¢du3nveckre U XuMHYecKre cBoicTBa. O30H.
[IpumeneHne KUCI0poia U 030Ha

48 OKCHUJIBI U IEPOKCHIBI

49 Pemienue 3aga4d pa3iniHbIX TUIIOB
Cepa: HaxXOXJIeHUE B PUPOJIE, CIIOCOOBI

50 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyabhuIbl

57 Kucnopoacoaepxaiiiue coeJMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI
[TpakTuueckas pabora Ne 5. Pemenue

53 JKCIIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u
eé coequueHus"
A30T: HaXOXkJIeHHE B IPUPO/IE, CIIOCOOBI

54 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
cBOWCTBa. AMMUAK, HUTPUJIBI

55 Kucnoponconepxame coeqMHEHNs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [Ipumenenue a3oTa 1 €ro COeIMHEHUH.
A3oTHBIE y10OpeHHs
®dochop: HaXOXKIEHHUE B IPUPOAE, CIOCOOBI

57 NOJy4YeHUs, PU3NUYECKHUE U XUMUYECKHE
cBoiictBa. @ochunpl u pochun

53 Oxkcuasl hochopa, pochopcoaepxarnie
kucinoTsl. Comu hocopHOi KUCTOTHI

59 [Tpumenenue dpocdopa u ero coeMHEHUH.
®dochopHbIe y1oOpeHust
[TpakTuueckast paborta Ne 6. Pemenue

60 AKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe "A30T U
dbocdop u ux coenuHeHUs"

61 VYrnepoa: HaXx0XJIeHUE B PUPOJIE,

QIOTPONHBIE MOAU(DUKALINY; PU3HUECKUE U




XUMHNYCCKUEC CBOﬁCTBa, IMPUMCHCHUC
Oxkcup yriepona(Il), oxkeun yraepoga(IV),

62 yrojibHasi KUCJI0Ta U €€ colu

63 Pemienue 3aga4d pa3iniHbIX TUIIOB
KpemHuii: HaxokaeHue B IpUpoJie, CoCOObI

64 MOJTy4eHUs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

65 Oxcun kpemuusa(IV), kpeMHueBast KMCIOTa,
CUJIMKAThI

66 [TpruMeHeHHne KpeMHUs U €r0 COEAUHEHUI.
Creki10, €ro nojiyueHue, BU/Ibl CTEKIIa

67 Pemenne 3a1a4 pa3nu4HbIX TUIIOB

63 CI/ICT?'MaTmauMa 1 000011IeHNe 3HAHUH 110
teme "Hemeramibr"

69 KonrtpomnsHas padora no reme "Hemerasisr"

70 AHanu3 pe3ynbTaToB KOHTPOJILHON PabOTHI,
KOPPEKILIHsI OIIHOO0K
[Tonoxenne meramnos B lleproanueckon

71 CUCTEME XMMHUYECKHX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[TpumeHeHne MeTauIOB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust MeraioB

74 Pemenue 3aga4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psiji HAIPSHKEHUN

75 MeTaisioB. O61mure crnocoobl MOTyYEHHS
METAJIJIOB
OOmas xapakTepucTika MetTayios [A-

76 rpynnsl [leppoandeckoi cuctembl

XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanuii:
noJjiyueHue, pU3ndeckue U XuMHUIeCKHe




CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77

78
79

O6mas xapakrepuctuka metayioB ITA-
rpymusl llepruoauyeckoi cucrteMsl
XUMUYECKUX AJIEMEHTOB. Maruuii u
KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M MX COCAMHEHUI

KéctkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AIOMUHUE: TIOTy4YeHHe, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

81

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
MIPUMEHEHUE

Pemenune 3amau Pa3JINYHbIX TUIIOB

82

[Tpaktuyeckas padora Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"MeTasuisl ITIaBHBIX OArpynn”

83

84

OO11ast XxapakTepUCTHKA METAJIIIOB
no0ouHbIX noarpynn (b-rpymnm)
[Teproanyeckoi CUCTEMbBI XUMUYECKUX
JJIEMEHTOB

Du3nyecKue 1 XUMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHNM, UX IPUMEHEHNE

85

Baxwuelime coeMHEHNs] MapraHia.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

duznueckre 1 XUMHYECKHE CBOMCTBA JKejle3a
u ero coenvHeHun. Ilomyuenue u
IIPUMEHEHHUE CIUIABOB JXKeJle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEIU U




€€ COCIMHEHMM, UX IPUMEHEHUE
duznueckre 1 XUMUYECKHE CBOMCTBA [IUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
I'mapoKCOKOMIUIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 JKCIIEPUMEHTAIBHBIX 3324 10 TEME
"Mertaisl TOOOYHBIX oArpymm"”

90 Pemenue 3a1ay pa3nuyHbIX TUIIOB

91 O06001IeHre U CUCTEMAaTU3AIMS H3YIEHHOTO
Marepuaiia rno reme "MeTauib"

92 KonTponbHas padora o Teme "Mertamib"

93 AHanm3 pe3ynbTaToB KOHTPOJILHOU PabOTHI,
KOPPEKILHSI OIIHOOK
Ponb xumun B obecrieueHUN YCTOWYMBOTO

94 pa3BuTHs yenoeyecTra. [loHsTre o
Hay4HbBIX METOJIaX MCCIIEI0BAHUSI BEIIECTB
Hayunble mpUHIUITBI OpraHU3aluu

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYESHUS
Ba)XKHEUIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHUE OKpY Karolen
CpEJbl U €r0 MOCIECTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus . Ponb xumun B o0ecrieueHun
MMHUIIEBON 0€30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.
briToBas xumus
XuMHs B CTPOUTENLCTBE. BaskHelme

100 CTPOUTEIBHBIE U KOHCTPYKI[UOHHBIE

MaTepuabl

101

XHMHS B CEJIHCKOM XO3SUCTBE.




Oprannyeckrie 1 MUHEpaJIbHBIC YA0OPEHHS

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

102

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKinoHepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOe
obmectBo «M3marenscTBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Xumus. Yrioyonenusiii ypoBens. 10 kinace. Meronudeckoe mocodue K IpeaMeTHON JTMHUT
yaeOHukoB 0.C. ["'abpuensH u ap.

O.C.I'abpuensu, U.I.OctpoymoB, «O0mas Xumusi B TeCTaxX, 3aa4ax, yopaxkHeHusx. 11
kiace» — M.: llpoda.

0O.C.I'abpuensh, I1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMHHU U CIIOCOOBI X
pemeHus» - M.: «J/Ipoday.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://him.1september.ru Equnas komnekuus LIOP: [Ipenmernas koyekuust « XuMHUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE 3KCIIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6meo0pa3oBaTebHOTO opraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana MKOJIbHUKOB 10 XUMUU
https://rosuchebnik.ru/material/khimiya-uglublennyy-uroven-10-klass-metodicheskoe-
posobie/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109021983
Bnageney Cropoxofos Makcum JNeoHnmosuy

OeicTevTened C11.04.2023 no 10.04.2024



http://www.tcpdf.org

		2023-10-15T21:20:46+0500




