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IHHOACHUTEJBbHAA 3AIINCKA

PaGouas nporpamMMa 1o XMMUHU Ha ypOBHE CpeAHero o0uiero o0pa3oBaHus pazpaboTaHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
®denepanumny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eliepanbHOi 00pa3oBaTeIbHON IPOrpaMMBbl
cpeaaero  obmero  obpazoBanusi(POIl  COO), mnpencraieHHbix B DexeparbHOM
rocyJapcTBEHHOM oOpa3oBareibHoM cranaapre COO, ¢ yuérom Konuenmuu npenojaBaHHs
yuebHoro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJIOXKEeHUNH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoil @enepanuun Ha nepuoj no 2025 roxa» (Pacnopspkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIYONEHHOTO HU3yUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peam3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MPO(GUIBLHOTO OO0ydYeHHUs, MPHU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO JUISl aJanTallK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MmpodeccHoHanbHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISICTCS OJTHON M3 IPUOPUTETHBIX JTUCIUTUIHH.

B nporpaMme 1o XuUMUM Ha3HAuYEHUE TMpPEAMETa «XHUMHUS» TOJY4YaeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBIICHHOCTH 1IEJICH, COACpKaHUS, Pe3yIbTaTOB O0YUCHHS U TPEOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBJISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITHH:

e HH(OPMALMOHHO-METOAMYECKAsA, peann3alys KOTOpPOH oOecrneuuBaeT MOJTydeHHE
NpPECTaBICHUs O LENAX, COAEP)KaHUM, OOLIel cTpareruu OOydeHUs, BOCIUTAHHUS H
pa3BUTHS OOYYAIOMIMXCSI CPEJCTBAMHU IpPEIMETa, M3y4aeMOTO B PaMKax KOHKPETHOTO
npodus;

e  OPraHM3alMOHHO-TUTAHUPYIOIIAsl, KOTOpas MPETyCMaTPUBACT ONpE/ICICHNE: MMPHHIIUIIOB
CTPYKTYPUPOBAaHUS U  IOCIEAOBAaTENbHOCTH  HM3ydeHHMs y4eOHOro marepuaia,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTHK; IMOAXOJ0B K (OPMHPOBAHHUIO
COJIepXKAaTeNbHON OCHOBBI KOHTpPOJII M OLEHKH 00pa3oBaTelbHBIX JIOCTHIKEHHH
o0yJaromuxcsi B paMKax HTOTOBOW aTTecTali B (OpMe €IMHOTO TOCyIapCTBEHHOTO
HK3aMeHa M0 XUMHHU.

[Iporpamma 11t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

e YCTaHABJIIMBACT UHBAPHAHTHOE MPEJAMETHOE COJECpKaHUE, 00sS3aTeIbHOE ISl U3YUCHHS B
paMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pacripeaeleHue U CTPYKTYpUPOBAHUE
€ro 1o KJlaccaMm, OCHOBHBIM COJIEpKaTeJIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e 1a€T mpUMEpHOEe pacmpejesieHue y4eOHOTO BPEMEHH, PEKOMEHAYEMOro IS M3ydeHUs
OTACIBHBIX TEM,

e TMpeasaraeT MPUMEPHYIO MOCIEA0BATENBHOCTh U3YUCHHs YUeOHOTO MaTepuaia ¢ y4€ToM
JIOTUKH MIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3€EH;

e aéT METOJIMYECKYI0 MHTEpPHpeTalMio 1eled M 3aJad M3Yy4YeHHs [peAMeTa Ha
yriay0iIE€HHOM YPOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEHETO OOIIET0
o0pa3oBaHUs, COJIEPKATEIHHON XapaKTEPUCTUKU TIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CpEHEro 001ero oopa3oBaHus (TUMYHOCTHBIX,



METanpeIMETHbIX, MPEJIMETHBIX), a TaKkke C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENIBHBIX JEHCTBHUI 00YJarOIIErocs M0 OCBOSHHUIO COJEPIKAHUS TIPEIMETA.

I1o BceM Ha3BaHHBIM ITO3ULIHASAM B IIPOrpaMMe 110 XUMUU IIPELYCMOTPEHA IIPEEMCTBEHHOCTh
¢ 00y4yeHueM XMMHUU Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl. 3a Mpe/iellaMu YCTaHOBJIEHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONICH colepKaHUs y4eOHOTro
npeamera «XUMHUsA» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTHUBHOMN COCTaBIISOLIEH, KoTopas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBerctBUM ¢ koHuentyainbHeMH monoxkeHusMu PIOC COO o HazHaueHUH
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIIMPOBaHHOTO 00yUeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIyOIEHHOTO U3Y4YEHHUs HAlIPaBJICH HA
pean3alnio NPEeMCTBEHHOCTH C MOCIIEAYIOIIUM ATAlOM HOJy4EeHUs] XUMUYECKOTo 00pa3oBaHus
B paMKaxX U3y4YCHHsI CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIHUILIMH B By3axX U
OpraHMu3aIusaX cperHero npodeccuoHaabHOro oopazoBanus. B aTol cBs3M M3ydyeHHEe MpeaMeTa
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PaCIIMPEHUE U yriyOJeHHe TEOPEeTHUECKON U
MPAKTUYECKON MOATOTOBKH OOYyYaloOUIMXcs, BHIOPABIINX ONpeAenéHHbId npoduins oOydyeHus, B
TOM 4YHCIE€ C TEPCIEKTHBON TOCIEAYIOMIEro IMOMyYeHHS XUMHUYECKOro O0O0pa3oBaHHS B
opranmuzanusax npodeccuonanpsHoro oopazosanusi. Hapsay c stum, B cBere Tpeboanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpenHero ooOmiero oOpa3oBaHUSl W3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIUTAHMS M COLMAILHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOpMUpOBaHKE Y HUX
OOLIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUM paloHaIU3aliui yueOHOro Tpyda U 000OMEHHBIX
CIOCO0OB JESITEILHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEAMETHBIA XapaKkTep.

CocraBnsiomiuMu IpeaMeTa «XHUMHUS» Ha YPOBHE YIIIYONEHHOTO W3YyYEHUS SIBISIFOTCS
yrayonéuubie Kypcesl — «Oprannueckas xumusi» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpeIeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYPHOH OpraHu3alMM COAEPIKaHUS STUX KYpPCOB B
nporpaMMe Mo XUMHH 3a OCHOBY NpuHATH nojokeHuss @PI'OC COO o paznuuusx 6a30BOro u
yIIIyONEHHOTO YPOBHEHM H3ydeHUs MpeaMeTa.

OcHoBy conepxaHus KypcoB «OpraHuyeckas xumus» U «OOmas ¥ HeopraHuueckas
XUMHA» COCTABIIACT COBOKYITHOCTE MPEAMCTHBIX 3HAaHUHA ¢ YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3y4€HUs INpeAMETa. JTa CUCTEMa 3HAaHUU IOJIy4aeT ONpPEIEIEHHOE TEOPETUYECKOe
JIONIOJIHEHWE,  TO3BOJISIIOINEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmIMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YypOBHE M3Y4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHUH O XHUMHYECKHX DJIEMEHTAX H
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHHs NpeACTaBICHUNH O CTPOCHUU
BEILECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKlMil, pacCMAaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHre nepruoauuecKkoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBSACHSETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuil JonoaHseTcss GOpMUPOBAHHEM
IPEACTAaBICHUN 00 NMEKTPOXMMUYECKHX IPOLECccax U DJIEKTPOJU3€ paciylaBOB U PacTBOPOB
BelIeCTB. B Kypce opraHmyeckoil XMMHUHM TNPH PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COeIMHEHUN ynensercs oco0oe BHUMaHHE BOIpPocaM 00 3JEKTPOHHBIX A deKTax, 0O B3aUMHOM
BJIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Oco0oe 3HaueHUe MMEEeT TO, YTO Ha COJIep’KaHUE KYpCOB XUMHUH YriayOJIEHHOIO YPOBHS
U3YUYEHHsI 1JIs KJIACCOB OTpeIeIEHHOr0 Mpoduiist (rJ1IaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIEeH CUCTEME TPEIMETHBIX 3HAHMI ) OKAa3bIBAIOT BIUSHUE CMEKHBIE TTPEIMETHI.



Tak, HarIpuMep, B COJEP)KaHUM TIPeIMeTa JUI KJIACCOB XUMHKO-(H3MUECKOTO MPOoGHIs 60IbII0e
3HaYeHue OynyT HUMETh 3JEeMEHTHl ydeOHOoro marepuana mo obmeil xumuu. Ilpu u3ydeHuu
npeaMeTa B JaHHOM Cilydae akIeHT Oy/AeT cenaH Ha OOIIHOCTh METOJIOB ITO3HAHMUS, OOIIHOCTD
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYIIsIpHAs TEOPHS B
¢u3mKe), 3aKOHBI COXPAHEHHS MAacChl W HSHEPruH, 3aKOHbI TEPMOJMHAMHKH, JIICKTPOJIH3a,
IPEe/ICTaBICHUS O CTPOCHUU BEILECTB U APYTOE.

B T0 e Bpems B conep)kaHUH IpeaAMeTa il KIACCOB XUMHUKO-OHMOJIOTHYECKOT0 MPOodus
OoJnbIIMIA yAETBHBINA Bec OyleT UMETh OpraHuyeckas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMUYECKOM OpraHu3aluy KJICTKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEPY, TaKue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHUSA O COCTaB€ M CBOWMCTBAxX MpPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILEBAPEHHUSL.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHUPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3ydEeHUE IIpeaMeTa
«Xumus» Ha yriay0néHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU NpeAMEeTaMM, BXOISAIIMMH B COCTaB HPEIMETHBIX
oOnacreii «EcTecTBeHHO-HaYy4YHbIE IPEIMEThI», «MaTtemaTrka u nHpopmatuka» u «Pycckuii s13p1k
U JIATEPATypay.

[Tpu m3yueHnn ydeOHOTO TpeaMeTa «XUMHs» Ha YriyOJIEHHOM YpOBHE TakXe, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHME OCHOB HAyKHM XHMHH Kak o0jacTu
COBPEMEHHOT0 EeCTECTBO3HAHMsSI, TMPAKTUYECKON MJEsITeNbHOCTH 4YeJIOBeKa W OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTYyphl. PelieHne 31oil 3amaun Ha yriyOlIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa mpeArnoaraeT peajn3auio Takux enei, Kak:

e (opMupoBaHHE MPEICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
ITIO3HABAEMOCTH SIBJICHHM ITPUPOJIbI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK M €€
BeAyllel poird B 00ECHeUeHUHM YCTOHYMBOTO Ppa3BUTHUS 4YEJIOBEYECTBA: B PELICHUU
npo0JieM S3KOJOTMYECKOW, SHEPreTHYeCKOM M MHILIEBOM Oe30MacHOCTH, B Pa3BUTHHU
MEUIUHBI, CO3/IaHUH HOBBIX MaTepUaJIOB, HOBBIX HCTOYHUKOB 3HEPTUH, B 00ECIIEYeHUN
PalMOHATILHOTO MPUPOJONONb30BaHUs, B (POPMHPOBAHMM MHUPOBO33pEHUS U 0OIIel
KyJbTYpbl YellOBEKa, a TaKKe HKOJIOTHUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEnE;

e OCBOCHHME CHUCTEMBl 3HAHUH, JIEXKAIIMX B OCHOBE XUMHUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa: (PyHIaMEHTaJIbHBIX MOHATUMN, 3aKOHOB U TEOPHl
XUMHUH, COBPEMEHHBIX IIPEICTABICHUM O CTPOEHHUM BEILECTBA HAa Pa3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XMMHUYECKMX PEaKUUH, O XUMHUYECKOM
PaBHOBECHM, PACTBOpax M AMCIEPCHBIX CUCTEMaX, 00 OOLIMX Hay4YHBIX MPUHIMIIAX
XUMHUYECKOTO ITPOU3BOJICTBA;

e (opmupoBaHue y OOy4arOIIMXCSI OCO3HAHHOIO TIOHUMAaHHs BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XHMMYECKMX 3HAaHMHA s OOBSACHEHMS KIIIOUEBBIX HJEeH u mpolieMm
COBPEMEHHOM XMMHH, ISl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOLIUX
€CTECTBEHHO-HAYUHYIO PUPOAY; IPAMOTHOTO pEIIEHUs MPOOIIeM, CBSI3aHHBIX C XUMHEH,
NPOTHO3UPOBAHMSA, AHAIM3a W OLEHKM C MO3ULHUH HKOJOTMYECKOW Oe30ImacHOCTH
NOCJEACTBUIM OBITOBOM M HPOM3BOJCTBEHHOM IEATENbHOCTH YEIOBEKa, CBA3aHHOM C
XUMHUYECKHM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEpepabOTKOI BEIeCTB;



e yriyOJeHWE TPEACTABICHHH O HAYYHBIX METOJaX TO3HAHUSA, HEOOXOAUMBIX IS
NPHOOPETEHUSI YMEHHI OPUEHTHPOBATHCSI B MUPE BEIIECTB M OOBSCHEHHS] XMMHUYECKUX
SIBJICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOMN NESITEILHOCTA U NMOBCEIHEBHOM
JKU3HH.

B mnane peanuzanuy TepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIMX (DYHKIMNA
LEJIOCTHOW CHCTEMBI CpellHero o0Iero oO0pa3oBaHMs MpPU H3YUYEHUH IpeaMera «XuUMUs» Ha
yrIIyONnEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TAaKUE LIETH U 33/1a4H, KaK:

e BOCIUTaHUE YOSKIEHHOCTH B TIO3HABACMOCTH SBIICHUH MIPUPOJIBI, YBAXKEHUS K MPOIIECCY
TBOpPUYECTBA B OOJACTH TEOPETUUYECKMX U MPHUKIAAHBIX HCCIEIOBAHUNA B XHMHUH,
¢dopMHpoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HaYyKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

. Pa3BUTHUC MMO3HABATCIIbHBIX HHTCPCCOB, HMHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I>'I
oOyuaromuxcsi, popMUPOBAHUE Y HUX CO3HATEIBHOI'O OTHOIICHHS K CaMO00pa30BaHUIO U
HENPEePBIBHOMY O00Opa30BaHUIO KaK YCJIOBHIO YCICNTHOW TPOQECCHOHATBHOU W
OOIIECTBEHHON [ESTEIBHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HHU;

e (QopmupoBaHHME YMEHHII W HaBBIKOB pa3yMHOTO MPHUPOAOINOJB30BAHUSA, PA3BUTHE
OKOJIOTHYECKOW  KYyJBTYphl,  NPHOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIC3HOM
9KOJIOTHYECKOH JeITeTbHOCTH.

OO011ee YuCIT0 YacoB, MPEyCMOTPEHHBIX IS H3YYEeHHUSI XMMUHU Ha YTITyOJIEHHOM YPOBHE CPETHErO
obmero obpazoBanusi, cocrapisier 204 gacos: B 10 kimacce — 102 vaca (3 yaca B Henenmo), B 11
kiacce — 102 yaca (3 yaca B Heneno).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenMeT W 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TPEICTAaBICHHME O MHOT000pa3uu
OPraHUYEeCKUX COCTUHEHUH.

DJEeKTpPOHHOE CTPOGHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMUYecKas CBsI3b B OPraHUYECKUX COETUHEHHSIX.
Tunbsl TMOpUAM3aMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
CBs3H (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). THUITBI TepeKpbIBaHUSI aTOMHBIX OpOUTasIel, 6- U m-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBa3b. CrocoObl pa3pbiBa CBsA3ed B MOJIEKYJIax
oprannyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieodue u aneKTpodure.



Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuid A.M. BytiepoBa U COBpEMEHHBIE
MPEACTABICHUS O CTPYKTYpPE MOJIEKYN. 3HaAUEHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COETUHEHUH.
Monekynspusie U cTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pa3lWYHBIX BHJIOB:
pa3BépHyTas, CoOKpami€HHas, ckeinerHas. M3omepusa. Buuabl wu30MepuH: CTPYKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpPOHHBbIE J(PGEKThl B MOJIEKYlIaX OpPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o kmaccudukanuu opranndeckux Bemiects. [lonsTre o QyHKIHMOHATBHON
rpynmne. I'omonorus. 'omonorndeckue psaapl. Cuctemarnyeckas HOMEHKIIATypa OPraHUYeCcKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX IIPEACTaBUTENIEH.

OcobenHoctn W Ki1accUpUKAIMs  OpraHMYecKux  peakuuid.  OKUCIMTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUHM B OPraHUYECKON XUMHUH.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIECTB W MaTepualaMud Ha MX OCHOBE, ONbITHI 110 NPEBPAILECHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuW (IJIaBI€HHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YriieBogopoasl.

Anxkanbl. ['oMonoruueckuit psiy ankaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUS.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKaHOB, SPS-THOPHAM3AIMSA ATOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. DuU3nUeCKre CBOMCTBA aTKAHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKUMU 3aMEIICHUS, H30MEpPU3alH, IETUIPUPOBAHHS,
UUKIU3alui, T[HUPOJu3a, KpekuHra, ropeHus. IlpencraBieHue o MexaHU3ME peakiuid
palUKaJIbHOTO 3aMEICHUS.

Haxoxnaenue B npupoae. CriocoObl 1ojyueHus: U MPUMEHEHUE aIKaHOB.

[uxnoankansl. O6mas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
[IUKJIOTeKCaH) MUKJIoaNKaHOB. CrocoObI OMY4YeHHs ¥ IPUMEHEHHE IIMKI0ATKaHOB.

Anxkensl. 'omonorndyeckuii psij aakeHoB, 001as popmyia, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, spz-m6pnzu/13aum[ aTOMHBIX OpOuTanei
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckast (Iiuc-Tpanc-) nzomepus. Ouzndeckue
CBOIWCTBAa aJIKEHOB. XWMHYECKHE CBOWMCTBA: PEAKUHUHM MPHUCOCIAUHEHUS, 3aMEUICHUS B O-
MOJIO’)KEHUE TIPU JIBOMHOM CBS3M, IOJMMeEpHU3aunu U okucieHus. lIpaBuimo MapkoBHHUKOBaA.
KauecTBennsie peakiinu Ha JBOWHYIO CBsA3b. CIIOCOOBI TOTYYSHHS M IPUMEHEHHUE aJIKEHOB.

Ankaguensl.  Krnaccuduxamuss — ankaaueHoB  (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuwvie). OCOOEHHOCTH HIEKTPOHHOT'O CTPOCHHS 1 XUMHUUECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- wu 1,4-npucoegunenue. [lommmepusarus conpsikEHHBIX TueHOB. CHoOCOOBI
MOJIyYEHUS U IPUMEHEHHUE aJIKaJUEHOB.

AnkuHbl. ['OMOJIOTHYECKUH psAJl AIKUHOB, 00IIast (popmyiia, HOMEHKIATypa U W30MEpHs.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHMHOB, SP-THOPHAM3AINS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOECIUHEHMS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KuCIoTHbIE CBOICTBA aJKWHOB,



MMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KadeCcTBEHHBIC PEAKIMU HA TPOWHYIO CBs3b. CriocoObl
MOJIY4YCHHA U MPUMCHCHUC aJIKUHOB.

ApoMarudecKkue yrieBoIopoabl (apeHsl). ['oMonorudeckuii pssi apeHoB, o01mas Gpopmyia,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl OEH30I1a.
du3nuecKkue CBOICTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30J1a M €ro TOMOJIOTOB: PEAKIIMU
3aMeIleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu IMPUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBIH 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha IpPUMEpEe AJKWIBHBIX PAAMKalOB, KapOOKCHIIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Momumepusanust ctuposa. CriocoObl oJIydyeHHs U IPUMEHEHUE apOMAaTUYECKUX YTII€BOAOPOIOB.

[Tpuponusrii ra3. I[lomytHeie HedTsHbIe Ta3bl. Hedpth u €€ mpoucxoxnenue. KameHHBbIM
yroib ¥ TPOAYKTHl ero mepepaborku. CrocoObl mepepaboTKu He(pTH: TEepPEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTaTUTUUYCCKU), pudOpMHUHT, muponu3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3JIMYHbIMU KJIaCCaMU YITICBOAOPOAOB.

OIEKTPOHHOE CTPOCHHE TaJIONEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajoreHa Ha THJIPOKCOTPYIIY, HUTPOrPYIIYy, LUAHOTPYIIy, aMuHOrpymnmy. JleicTBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO pacTBopa Iénouu. Bzammonelicteue
JUTAIOTCHAIKAHOB C MarHueM M LMHKOM. [IoHATHE O MEeTa/loOpraHM4eCKHX COCIMHECHMSX.
Vcnonb30BaHue TraJoOreHIpPOM3BOIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W IpU CHHTE3€
OpPraHNYECKHUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBpallleHUW: U3y4YeHUe
(bU3MUECKUX CBOMCTB YIIeBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX pPeaKIUil yrieBo10po10B
pa3IuYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJIHOM BOJIbI, pacTBOpa IEepMaHIraHara
KaJIMsl, B3aUMOJIEHCTBUE alleTUIICHAa C aMMHaYyHbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yTriepoja U BOJOpOJa B OPraHMYECKUX BELIECTBAX, IMOJIYYEHHE ATUICHA U
U3y4eHHE €ro CBOICTB, O3HakomiieHHe ¢ KoyutekuusaMmu «HedpTtb» u «Yroaws», ¢ obpazuamu
IUIACTMACC, KAaydyyKOB M PE3UHBI, MOJEIUPOBAHME  MOJIEKY]I  YIJIEBOAOPOAOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kncnopouconepmamue OpraHn4e€CcKue COCAMHECHUs.

[IpenenbHble onHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKyad (Ha MpUMEpe METaHoJa U
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKJIATypa U KJlacCU(pUKaIIUSL.
®uznyeckue CBOICTBa NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBS3U MEXAY
MOJIEKYJIAMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIIUY 3aMEILEHUS, IeTHIpaTallui, OKUCIIEHUS,
B3aMMO/ICIICTBHE C OPraHWYECKUMU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE cnUpPTHL. JleficTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U PUMEHEHHE OJHOATOMHBIX CITIUPTOB.

[TpocTeie 3¢upsl, HOMEHKIATypa U u3omepus. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJIICHIJIMKOJIb W TJIMLOCPHUH. dusznyeckne M XUMHUYECKHUE
CBONCTBA: pCaknuun 3aMCIICHUA, BSaHMOﬂCﬁCTBHG C OpPraHN4YCCKMMU N HCOPraHUYCCKUMU
KHCJIOTaMH, Ka4€CTBCHHAsA PCaKIHA Ha MHOIOATOMHBIC CITMPTHI. HpeHCTaBHeHHe O MEXaHHU3ME



peaknuii HykieoduIbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CriocoObl MomydeHus
U IPUMCHCHUC MHOI'OAaTOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJIEKYIIBI, B3aMMHOE BIMSHUE THAPOKCOTPYIIBI M OEH30IBHOTO S/pa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHbBIE
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonydeHuWs W NpUMeHeHue (eHoa.
®enonpopManbaeriuaHas cMoa.

KapOoHunbHBIE COEAMHEHUS — albAErHIbl M KETOHBl. JEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM rpymmbl. ['OMOJOrHyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKiIaTypa. dusnyeckue CBOWCTBA alabACTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa albJETUOB U KETOHOB: peakuuu mpucoeauHeHus. OKUCIEHUE albJAETUI0B,
Ka4eCTBEHHbIE peakiuu Ha anbiaeruipl. CrocoObl MONyuyeHHs U NPUMEHEHHUE albJerHJ0oB U
KETOHOB.

OnHOOCHOBHBIE Tpe/ieNibHbIe KapOOHOBbIE KHUCIOThI. OCOOEHHOCTH CTPOCHMSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DPHU3MUECKHE CBOWCTBA OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BoiopoiHbIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XVMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBa, peakuus dTepuUKaliM, PeaKUuu C y4acTUEM
YIJIEBOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KucioThl. [loHsTHe O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢upax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HENpEEIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, IAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHONEH08as KUCIOThL. CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie ¢upsl. ['omonorudeckuii psja, obmas Gopmyna, u3oMepuss 1 HOMEHKIIATypa.
dusznyueckue 1 XMMAYECKHE CBOWCTBA: THAPOJIN3 B KUCIIOW U IIEIIOUYHOU Cpe/Ie.

XKupsl. Crpoenue, ¢pU3NUECKUe U XMMUYECKHE CBOWCTBA YKUPOB: THAPOIU3 B KHUCIOU U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTAaTKH HEMPEAENbHbIX KUPHBIX
KHCI0T. JKUphI B Ipupoze.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapaxktepuctuka yrieBoaoB. Kiaccuduxamuss yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapupl: TJIIOKO3a, (PYyKTO3a, Talakro3a, pubo3a, Ie30Kcupubosa.
®dusnueckue CBOMCTBA U HaXOXkAeHUe B ipupoae. PoTocnHTe3. XMMHUYECKUE CBOWCTBA TIFOKO3bI:
PEAKIMHU ¢ yYaCTHEM CIIUPTOBBIX U aJIbJETHIHOM IPYII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprMeHeHne TII0KO03bI, €€ 3HAYCHHUE B XKU3HEEATEIbHOCTH Oprauusma. Jlucaxapuasl: caxaposa,
MaJbTO3a M JaKTo3a. BoccTaHaBIMBaromue U HEBOCCTAHABIMBAIOLIME AMcaxapuiabl. I'naponus
nucaxapuioB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, TJIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmana, TJIMKOIeHa WU Le/unroso3bl. Pusznueckue
CBOMCTBA KpaxMaja U LEUII0JI03bl. XMMHUECKUE CBOMCTBA Kpaxmala: THApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIJIIONO3bl: THJIPOIN3, NOJdydeHue 3¢(upos
1esuTos036l. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHMsI BEUIECTB M MX NPEBPAIECHUN: PACTBOPUMOCTh
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa
B QJIBJETHU]l HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEpUasIoB), KAYECTBEHHbIE PEAKIIMU Ha aJIbJIETUIbI (C
rugpokcugoM nuammuHcepedpa(l) u  ruppokcugom wmemu(Il)), peaxknus rimMnepuHa




ruapokcuaoM menu(Il), xumMuueckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBre kpaxmana C MOJIOM, PEIICHHE
SKCIIEPUMEHTANIBHBIX 3314 10 TeMaM «Crupthl U (enounbly, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3pUPBD».

A30Tc011ep>lcamne OpraHu4eCKue COCAUHECHU .

AMUHBI — OpraHMYecKWe MpOU3BOJIHBIE ammuaka. Kriaccudukamuss aMUHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
obmas ¢opMmyia, u3omMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIC CBOICTBa, aJIKMJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TOU. CONM aJIKUIaMMOHHS.

AHWINH — NIpeJICTaBUTENb aMUHOB apoMaTHueckoro paga. CtpoeHue aHuianHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoOJeKyje aHwinHa. OCOOCHHOCTH XMMHMYECKHX CBOWCTB aHMUJIMHA.
KayectBenHble peakuuyu Ha aHWiIMH. CrnocoObl MOJIydeHHs W INPUMEHEHHE anu(paTHYeCKHX
amMHHOB. [losyuenne aHwInHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknatypa u usomepusi. OTaenbHble IPEICTaBUTENN 0.-aMUHOKHUCIIOT:
[JIMIMH, anaHuH. Ousnyeckre cBOMCTBa aMUHOKHCIOT. XMMUUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHMYECKUX COCIMHEHUH, PEaKIys OTUMKOHICHCAIINH, 00pa30BaHUe MENTHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku xak npupoabie monuMepsl. [lepBuyHas, BropudHasi U TpeTUYHAsS CTPYKTYpa OEIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKH.

OKcliepUMEeHTaIbHbIE METOIbl H3YUEHUs BEIIECTB U UX MPEBPALCHUN: paCTBOPEHUE OEIKOB
B BOJE, JACHarypauus OEJNKOB IpH HAarpeBaHWUM, I[BETHbIE pPEAKIMM Ha OEJKH, pelIeHUE
SKCHEPUMEHTAJbHBIX 337ay 10 TeMaM «A30TcojepKalllue OpraHUYeCKUe COCIUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

BBICOKOMOJICKyJIﬂprIe COCIMHCHHUA.

OCHOBHBIC ITOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/Iﬁi MOHOMCp, HOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3AlNU, CPCAHAA MOJICKYIISIpHAA Macca. OcHOBHbBIE
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA .

[Tonmumepnsie MaTepuansl. [lnacTMaccsl (MOAMATHIIEH, TOTUIPONUIIECH, TOJIUBUHUIXIIOPU,
MOJIMCTUPOJI, TOJIMMETHIMETAKpUIIAT, OJUKapOOHAaThl, NOIMATUIEHTepedTanar). Y Tunuzauus u
nepepadoTKa MIaCTHKA.

OnactoMepbl:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHbBIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[TomuMepsl crierMaIbHOTO HazHadeHHs (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TTOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).



OKCIIEpUMEHTAJIbHBIC METOALI M3YUCHHS BEIISCTB M MX NIPEBpAllCHHH: 03HAKOMJICHHE C
06pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBLIX BOJIOKOH, IIIIaCTMACC, Kay4yKOB, PCIICHHUC
OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME «Pacro3HaBaHue MIacTMacC U BOJIOKOHY.

PacuéTHple 3a1a4n.

HaxoxneHne MoeKyIsipHOH (pOpMyITbI OPraHUYECKOTO COCIMHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHUYECKOTrO
COeTMHEHMS 110 Macce (00BEMY) ITPOIYKTOB CTOPaHUs, 110 KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYeCKOTO BEIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOHCTB HMIIM CIIOCOOOB MOJYYCHHS,
OTIpeIeJIeHUE IO BBIXO/Ia IPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3MOXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanm3zanusi MeXINpeIMETHBIX CBSI3€M MPU M3YyYEHUHU opraHuueckoil xumuu B 10 kmnacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHSTHA, TPUHATHIX B OTJICIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJIEHUE, HAy4YHBI (aKT, TUIOTE3a, TEOpHS,
3aKOH, aHaIM3, CHHTE3, KIAcCHU(UKAIWs, HAOIIOJECHUE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIb,
MOJICIIUPOBAHUE.

®du3uka: Matepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHE BEIleCTBa, (PU3MUYECKUE BEIMUYUHBI, €IMHUIIBI
U3MEpPEHUsi, CKOPOCTbh, JHEPTHUS, Macca.

Buonorus: xierka, opraHu3M, dKocucTema, ouocdepa, MeTaboM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT NUTaHUSA, OpOoXeHUE, (POTOCHHTE3, IbIXaHHE, OCJIKH,
YTIJIEBOBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOIINBO.

TexHomorus: IMMUIICBBIC MMPOAYKTBI, OCHOBBI PAlUOHAJIIBHOI'O IMUTAHUA, MOIOIIUE CPEACTBA,
MaTCepHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue 0OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s7iep. XUMHUECKUN 31eMeHT. M30Tonbl. CTpoeHHE 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHH U TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccupukanus XMMHYECKHX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB TIO AaTOMHBIM OpOUTAIsAIM. OJIEKTPOHHbIE KOHQUIYpallUd AaTOMOB JJIEMEHTOB



MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, DIIEKTPOHHbIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuit 3akoH u  llepuogudeckas cucrtemMa XMMHYECKMX  DJIEMEHTOB
H.N. Menneneea. CBsizb nepuoandeckoro 3akoHa u Ilepuoanyueckoil CUCTEMbl XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIINaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMudeckas CBsI3b. BHUABI XMMHUECKOM CBS3M: KOBAaJICHTHAS, WOHHASA, METaJLITMUECKAS.
MexaHn3MbI oOpa3oBaHHs KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKIENTOPHBIM. DHeprus W JIMHA CBs3U. [loJpHOCTH, HANpPaBIEHHOCTh U
HACHIIAEMOCTh KOBaJeHTHOU cBsizU. KpaTHbie cBsizu. BogopoaHas cBsi3b. MeXMOJIEKYIsIpPHBIE
B3aNMMOICHCTBHS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JCKTPOHHOH CTPYKTYPHI
MOJICKYJI ¢ HX TCOMETPHUYECKHM CTPOSHHEM (Ha MpPUMEPE COCAMHCHUU DJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenne o0 KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHatne o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MOJEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTpOeHHsS. THIBI KPUCTAUIMYECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTue o aucnepcHbIx cuctemax. Mcrunnble pactBopsl. [Ipeacrasienue o KOMIOUIHBIX
pactBopax. CrnocoObl BbIpa)KEHUS KOHLIEHTPAalMM PpacTBOPOB: MaccoBas JA0JI BELIECTBAa B
pacTBOope, MoOJIsIpHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACBILIEHHBIE  PacTBOPBI,
pactBopuMOCTh. KpucTtamtoruaparsl.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEIISCTB. TpHBUAIbHBIC Ha3BaHUS
OTAENBHBIX MPEACTABUTENICH HEOPTaHUUECKUX BEILIECTB.

Knaccugukarus XuMHYeCKHUX peakiyil B HEOPraHMYeCKol U OpraHn4ecKoil XuMuH. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXpPAHEHHs] M NPEBpAIICHHS HEPrUu NPU XUMHUYECKHX
peakuusax. Temossle 3h(HeKTh XUMHUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTD OT Pa3JInYHbIX (PaKTOpoB. 'oMOreHHbIE U
rereporeHHsle peakuu. Karanus n katanusaTopsl.

O6paTI/IMBIe nu HCO6paTI/IMHe PCaKIuu. XHUMHUYECKOE paBHOBECHC. KoncranTa XuMH4eCcKoro
PaBHOBECHA. q)aKTopI)I, BJIMAIONIUME HaA IIOJOKCHHUEC XUMHUYCCKOI'0 PpaBHOBECHUA: TEMIICpaTypa,
JaBJICHUC U KOHIICHTpAWU BCUICCTB, YHACTBYIOIIUX B PCAKIUH. HpI/IHI_II/IH Jle IllaTenne.

OnekTponuTHdeckas auccormanua. CuibHble W cina0ble  dJIeKTponauThl. CTeneHb
mucconuaiuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpanbHAas, MIENOYHAs. BomgopoaHbIi
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonHoro oOMeHa.

OKHUCIATEIFHO-BOCCTAHOBUTEIHHBIE pEeaKkiunu. Crenenunp oxucieua. OKUCIHTETL U
BOCCTAaHOBUTEINb. [IpollecChl OKHUCIEHHMsST W BOCCTAHOBJICHHs. BakHEHIIne OKUCIUTENN U
BOCCTaHOBUTEIU. METO/1 37IEKTPOHHOTO OajaHca. DJIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEILECTB.



OKCIEpUMEHTAJILHBIE METOJBl M3YYCHMs BEIIECTB M WX MPEBPACHUM: Pa3JIOKECHUE
IEPOKCUIA BOJOPOJA B IPUCYTCTBUM KaTAJIM3aTOpPA, MOJEIM KPUCTALUIMYECKUX PELIETOK,
IPOBE/ICHUE pPEaKUUd MOHHOIO OOMEHa, OIpelesIeHue CpeAbl pacTBOPOB C IMOMOLIbIO
MH/INKAaTOPOB, U3YYEHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakuuu U
[IOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuveckasi xumusi.

[Tonoxenne HemeTauioB B llepuogudeckoil cucTeMe XHUMHYECKHX — JJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aroMoB. Du3HuecKkue CBOMCTBAa HEMETAJLIOB.
AmoTponusi HeMETa/uIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. INonydenue, ¢pusnueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METANIaMU U
HEMeTaJlJIaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mpuabl. TOMIMBHEIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B MpHpoje, CIOCOOBI MOTY4YEHHs, (PU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOOpOAbl. BakHeNIME KHUCIOPOACOAEPIKAIINUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTY4YeHHs raoreHoB. [IprMeHeHre raloreHoB 1 ux
COCIMHECHUM.

Kucnopon, o30H. JlaboparopHbleé U NPOMBIIUIEHHBIE CHOCOOBI IMOJIy4EHHs] KHCIOPOJA.
dusnyuecKkue 1 XUMHYECKUE CBOMCTBA U IPUMEHEHHE KUCI0poa U 030Ha. OKCHJIBI ¥ TEPOKCHU/IBI.

Cepa. HaxoxxeHue B mpupo/ie, ClIocoObl oTydeHust, (U3NIeCKre i XHMUYICCKUE CBOCTBA.
CepoBonopon, cyabduasl. Oxcun cepsi(1V), okeun cepoi(VI). CepHuctas u cepHasi KUCIOTHI M UX
cosu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IprMeHeHne cepbl U €€ COeTMHEHUI.

A3oT. Haxoxenue B mpupo/ie, criocoObl NoMydeHus, GU3nIecKre 1 XMMHUUECKUE CBOUCTBA.
Ammuak, HUTpUAbL. OKcHbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coyid. OcoOeHHOoCTH
CBOMCTB a30THOI KUCIIOTHIL. [IpuMeHeHune a3ota u ero coeIMHEHUNH. A30THBIE YIOOpEHHUS.

®dochop. Haxoxnenne B mpupojae, CHocOObl MONy4YCHHS, (DUINUECKUE U XUMUUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcunasl hocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y100peHUs.

VYraepon, HaxokAeHHWE B HOpuUpoje. AJUIOTponHble Mogudukaruu. Dusnueckue Hu
XUMHYECKHUE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcup yraepoaa(ll), okecnn
yraepona(IV), yronpHas kucnoTa u €€ coiu. AKTUBUPOBAHHBIN yroiib, afcopouus. OymnepeHsl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IprMeHeHrne NpocThIX BELIECTB, 00pPa30BaHHbBIX YIIIEPOJIOM,
U €ro COCIVHECHUMN.

Kpemuuii. Haxoxnenue B mpupoje, cocoObl MOMydeHUs, (GU3NYecKHe M XMMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBass KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOJIy4EeHHE, BUBI CTEKIIA.

[Tonoxenune metamioB B [lepuogndeckoit cucteMe XUMUYECKHUX d1eMeHTOB. OCOOCHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaloB. O0mue Gu3ndecKkue CBONCTBA METAJLIOB.
[IpumeHneHne MeTayioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psil HAMPSsDKEHUH MeTaimoB. O01mue crocoObl OTyYeHHS METAIUIOB:
TUAPOMETAJULYPIHUsl, IMPOMETAILTYPIHUs, dIEKTPpOMETAIIYprus. IlonsaTHe 0 KOppO3un METasuIoB.
CniocoOblI 3aIIUTI OT KOPPO3HH.



OO6mas xapakrtepuctrka MetauioB [A-rpynmsl [lepuoandeckoil CHCTEMBI XUMHUYECKHX
sneMeHToB. Harpwii u kanuii: noiaydyenue, GU3MUECKUe U XMMUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapakrepuctuka mMetawioB IIA-rpymmber [leprogudeckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB. Maruuii ¥ KajablMi: TIOTy4YeHue, Gu3nyeckre 1 XMMUIeCKHUe CBOMCTBA, IPUMEHEHNE
MIPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUE: ToNydeHue, pusndeckue U XUMHUYECKUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHU. AMGPOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakrepucTuka MeTajuioB nobouHslx noarpynn (b-rpynm) Ilepuoanueckoit
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB.

OuznyecKkue U XUMUYECKHE CBOMCTBA XpOMa U ero coeAMHeHU. OKCUIBI U TUIPOKCH/IBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarsl U IUXpOMaThl, UX OKUCIUTEIHHBIE CBOWCTBA.
[Tomyuenue u mpuMeHEeHHE XpoMa.

duznyeckue W XHWMHUYECKHE CBOMCTBA MapraHlla M €ro CcoeJAuHeHuu. Baxueuiue
coenunenus: Mmapranma(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKMCIIUTEIbHbBIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHE CBOMCTBA kKejle3a U ero coequHeHuid. OKCUIbl, TUIPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [lonyuenue u npuMeHeHHE Kelle3a U ero CILUIaBOB.

Pusnyeckue U XMuMHYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenne u npuMeHeHue
MeIU U €€ COeIUHEHUH.

[{uHk: monyuenue, Gu3nNUecKre U XUMUYECKHUe CBOMCTBA. AMGBOTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCHU/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne NuHKa U €ero COeIMHEHUH.

OKCIepUMEHTAIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBpallleHUuH: n3y4yeHrne o0pas3on
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, M3ydyeHHE KOJUIEKIIMU
«Mertaibl U CIIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX U IIETOYHO3EMENIBHBIX METANIOB C BOJOH
(BO3MO’KHO HCIOJIB30BaHNE BUI€OMATEPUAIIOB), B3aUMO/ICHCTBHE LIUHKA U XKeJle3a C pacTBOpaMu
KHUCJIOT U 1IEJIoUel, KaueCTBEHHbIE PEaKMy Ha HEOPraHWYECKHEe aHHUOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE THIPOKCHUIOB AIFOMUHUS U LIUHKA C PACTBOPAMM KUCJIOT U
HIesoueH, peleHne dKCIepUMEeHTaIbHbIX 3aa4 110 TemaMm «[ anorens», «Cepa 1 e€ coeMHEHUS»,
«A30T 1 Qochop U UX coeauHEeHUs», «MeTamibl TIaBHBIX NOArpYyH», «MeTanasl TOOOYHBIX
HOATPYIII».

XuUMHUA U KU3HbD.

Pons xumuu B obecrieueHUNn yCTOﬁ‘—IHBOFO Pa3BUTHA YCJIOBCUCCTBA. Tloustue o HAay4YHBIX
METOJax IMO3HAaHUA U METOJO0JIOTHU HAYYHOI'O UCCIICAOBAHU. HaquBIe MIPUHOUIIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITITIEHHBIE CTIOCOOBI MONyUYeHUsT BaXKHEUIINX BEHIECTB (Ha
pUMepe MPOU3BOJICTBA aMMHaKa, CEpHOM KHUCIOTHI, MeTaHoja). [IpombllnuieHHbIE CHOCOOBI
MOJIYYEHUS METAJJIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHUE OKpYXKalolled Ccpelapl U ero
nocyencTBusi. Poib XumMuu B 00€cTieueHnn SHEPTeTUIeCKON 0€30MacHOCTH.



Xumus W 370poBbe denoBeka. JlekapcTBeHHble cpenctBa. [lpaBuina ucmoiab30BaHUs
JICKApPCTBCHHLIX MPCIIapaToB. Poins xumuu B Pa3BUTHUU MCOULIUHBI.

XUMHS OUIIHA: OCHOBHBIE KOMIIOHEHTHI, IMHUIIEBEIE 100aBKU. POJIb XUMHHU B 00ecCIIeYeHnN
[MHUIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapdromepusie cpenactBa. beiroBas xumus. [IpaBumia 6e3omacHoro
WCIIOJIb30BaHUS IIPEMapaToB OBITOBOM XMMUH B MIOBCETHEBHOM YKH3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).
XuMHUS B CENbCKOM X03siiicTBe. OpraHuyecKkrue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPHUAJIbI, KPACKH, CTEKIIO, KepaMKKa. Marepuansl AJis
ANEeKTpoHUKU. HanoTtexHonoruu.

PacuérHble 3a/1a4un.

Pacuétel: Maccel BemecTBa Wik 00bEMa ra30B MO H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOIHMUYECTBA
BEIIECTBA) IMPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00bEMa,
KOJINYESCTBA BEIIIECTBA) MPOYyKTa peakuuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEACIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIICHTPAllUM BEIIECTBA B PACTBOpPE, JOJIU BHIXOJA
MPOJYKTa PEaKUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXInpeaMeTHBIC CBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBsI3€H IIPU U3YYEHUH OOIIeH U HeOpraHM4ecKor XumMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TakK
Y NIOHATHUH, IPUHATBIX B OTJEIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SIBIICHHWE, HAy4YHBIM (akT, rumoresza, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(UKalus, TEePUOJUIHOCTh, HAOMIOJEHUE, U3MEpEeHHE,
AKCIEPUMEHT, MOJIEJIb, MOJICTTUPOBAHHUE.

®usuka: marTepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUil YpOBEHb, BEILIECTBO, TEJO, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, UIealbHbIN a3, ((U3MUeCKUe BEIUUNHBI, €AMHUIIBI U3MEPEHUs,
CKOpOCTb, DHEpI'Us, Macca.

buonorust: knerka, opraHusM, J3KocucTteMa, Ouochepa, MeraboIu3M, MakKpo- U
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTroBOpOT BEIICCTB U ITOTOK SHCPIrUH B OKOCUCTEMAX.

['eorpacdusi: MuHeEpasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi IPOMBIIIIIEHHOCTb, METAJULYprusi, CTPOUTENbHBIE MaTepHabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUIEHHOCTh, (apManeBTH4YecKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENapaToB, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTE€pPHAaJIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMLI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHCTEMHO-AECATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeiMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa30BaHUsI BbIICIICHBI
CIEyIOIIMNE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
WJECHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEIEICHHUIO;
HaJIMYUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl MPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOPMaMH IOBEJCHUSA;, HaIUYHE
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH )KMU3HEHHbIE
TIJIAHBI.

JIMYHOCTHBIC PE3yNbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIBITA TTO3HABATEILHON U MPAKTHYECKOM JCATEIIBHOCTA 00YYAIOUIUXCS B TPOIIECCE Pealn3aiuu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMHUSI» OTPaXarT c(HOPMUPOBAHHOCTD
OIIBITa MO3HABATEIbHON U NMPAKTUYECKON JIESITEIbHOCTH 00YYaIOMNXCs B IPOLECCE PeaTn3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS:

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJCTaBICHUS O COLMAIbHBIX HOPMAaX W TPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOﬁ JACATCIBHOCTH IIPU CO3AaHUN y‘Ie6HBIX ITPOCKTOB,
peHICHUN y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U IMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIU3€ Pa3JINYHbIX BUAOB y‘-IG6H01>i JACATCIIbHOCTH,

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIEOUIO OTECYECTBEHHOM
XHMHH,

YBaXXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO TMPHUIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yNbTaT IJIUTEIbHBIX HaOIIOICHUIH,
KPOTMOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUHM U IOCIEAYIOLIEM aHaIU3e
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTyalllH, CBA3aHHbLIC C XUMUYCCKNMU SABJICHUSAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

T'OTOBHOCTH OILICHUBAaTh cBOE IIOBCACHUEC W IIOCTYIIKH CBOHUX TOBapHHleI;’I C HO3I/H_[I/II71
HPAaBCTBCHHLIX W IIPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUA HOCJIG,HCTBI/Iﬁ IMMOCTYIIKOB,

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

NOHMMaHM LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KH3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILICHHS K COOCTBEHHOMY (DM3HYECKOMY M IICHXUYECKOMY 310POBBIO;

coOuo/ieHus MpaBuil 0€30MacHOro OOpamieHHst ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHON
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

MOHMMAHUA 1IEHHOCTH TMpPaBWJI HHAWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIMINX 30POBbIO U KU3HH JIFOACH;

OCO3HAHMS TIOCIIEACTBUH M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO-I/ICCHeILOBaTCHLCKOﬁ JACATCIIBHOCTH,
06H_IGCTB6HHO HOHGBHOﬁ, TBOp‘ICCKOﬁ " APpYyrux BUJAaxX ACATCIIbHOCTHU,

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE€ B PELICHUHU NPAKTUYECKUX 3a7ad COIHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

HHTEpECa K IMPAKTUUCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ pa3jinyHoro poaa, B TOM 4YHUCJIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWHU 110 XUMUU,

YBa)X€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHHON TpaeKTOpUK 00pa3oBaHusl, Oy TyIien
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX TIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HTHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

IKOJIOTMUYECKHU 11e7IecO00pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapaKTepa SKOJOTUUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CpEIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU IJId pCHICHUA BOIIPOCOB
panrOHAJIBHOI'O MPUPOAOIIOJIb30BAHN A,



AKTUBHOTO HENPUATHUS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH NPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIArONMPUATHBIC SKOJIOTHYECKHE MOCIEACTBUS MPEINPHHIMAESMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIMYUSL Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, JKOJIOTHYECKON KYJIbTYpHI, OIIbITA
JEeSTeIbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
NI03HABATEIbHOW, KOMMYHUKATUBHON M COLIMAIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
0OLIECTBEHHON IIPAKTHUKH;

NOHMMaHHUA CHeUM(UKA XUMHHM KaK HayKd, OCO3HaHUS €€ posiu B (hopMUpOBaHHH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE INPUPOJBI M YEIOBEKa, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTM XUMHM JJIs1 COBPEMEHHOM LMBMIM3ALMU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMU HOBOW 0a3zbl MaTepuaibHOU
KYJIBTYpPBI, B pEIIEHUH IT100aIbHbIX IPOOIEM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULUHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBA;

CCTGCTBGHHO'HaquOﬁ T'paMOTHOCTHU: TIOHUMAHUA CYIIHOCTH MCETOAOB IIO3HAHMU,
HCIIOJIB3YECMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IMOJIy4acMbIC 3HAHUSA IJIA
aHanu3a U OOBICHEHUS SBICHHUMH OKpYyXKaromero Mupa MU IMIMpOoUuCXOoAsAlux B HEM I/ISMeHeHI/Iﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAay4YHBIX (baKTOB 1 UMCIOIIMNXCA JaHHBIX
C IICJIBIO IMOJIYYCHUA JOCTOBCPHBIX BEIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCITOIb30BaTh XMMUYECKUE 3HAHUS AJI1 pCIICHUA npo6neM
B PCAJIbHBIX JXU3HCHHBIX CUTYyallUAX,

HHTEpPECA K IMTO3HAHMIO, HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUM 110 XHMHUH B COOTBETCTBUM C JKH3HCHHBIMU

MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TPYAa B Pa3IUUHBIX cepax NpoPecCHOHaNbHOM JesTeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpenmMeTHble pe3yabTaThl OCBOEHHUS MPOTPaMMBI MO0 XMMHH Ha yYpPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIFOYAIOT:



3HaYUMbIe s (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUILIMHAPHbBIE
(MeXmpenMeTHbIE) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTus, SIBICHUE, MPOIecC, CUCTEMa, HAyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHUBEpCallbHble ~ y4eOHble  jaeicTBus  (MO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryisTHBHbBIE), oOecneunBaronie (OpMHpPOBaHHE (YHKUIMOHAIBHOM TPAaMOTHOCTH H
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIMXCs ~ HUCIHOJb30BaThb  OCBOEHHBIE  MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U

COHH&J’IBHOFI ITPAKTHKE.

MertamnpeqMeTHbIe Pe3yibTaThl OTPAXKAIOT OBJAJACHUE YHHBEPCAIBHBIMU YUEOHBIMH
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

IMo3naBaTeIbHbIE YyHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJHU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpCACIIATL HCIN ACATCIBHOCTH, 3aJlaBad IIapaMCTPpbl WM KPUTCPpUHU HUX JOCTHIKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHUH HpI/IéMLI JJOTMYCCKOI'0 MBIINUICHHA. BBIICIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHU U YCTaHaBJIMBaTb WX B3aWMMOCBA3b, MCIIOJIB30BATh
COOTBCTCTBYIOIINEC IMOHATHUA JIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIUBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEXKy U3yYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUS;

MPUMEHATh B MPOIECCe MO3HAHUS HCIIOIb3YEMbIE B XMMHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETIbHBIC IPECTABICHNUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUA — TPU PEIICHUH YIeOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3314, IPUMEHATh HA3BAaHHBIE MOJIEIIbHBIC TPEACTABICHUS IS
BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUYECKHX PEAKIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIaACTb OCHOBAMU METOJIOB HAYUYHOT'O IMMO3HAHHNA BCHICCTB U XUMHWYCCKUX peaKI.[PIfI;



(I)OpMy.]'II/IpOBaTB oM W 3aJadu  HCCICOO0BaHHUA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMy.HI/IpOBaHHLIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA U OCHOBLI
JIA (bOpMI/IpOBaHI/IH THUIIOTESEI 110 IMMPOBEPKE MMPAaBUIbHOCTH BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BJIQJICTh HABBIKAMU CaMOCTOSTENIBHOIO IIJJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CAaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&T@HBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY MCTOJOB PCHICHUA
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MECTOJO0B IIO3HAHUA.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManuu (HAY4IHO-TIOMYISpHAs
JauTepatypa XHMHYECKOTO COZEp)KaHus, CIpaBoyHble THocoOusi, pecypcbl HHTepHera),
aHATM3MPOBATh HH()OPMAIIIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSATh pPAa3NUYHbIE METOJIbI TIpPU TOUCKE U OTOOpe
uHpOopMannu, HeOOXOIMMOM [T BBITIOJIHEHHS YI€OHBIX 33a/1a4 ONPEAeIEHHOTO THIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMAIBHYIO (hOpMy TIpencTaBiIeHHUS WHGOPMAIUU (CXCMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKHU U IPYTHE);

UCMOJIb30BaTh HAayYHBIM $3BIK B KauyecTBE CpeJICTBA INpH paboTe ¢ XUMHYECKOU
uH(popMalMel: NPUMEHATh MEXIpeAMETHbIe ((U3MYecCKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI\/’I TCMBI B XO0AC AuUajora W/ W JAUCKYCCHU,
BBICKA3bIBaTh UJICH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA
HpeHHOX(eHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3CHTALMEN PE3YIBTATOB IMO3HABATEIBHOM AEATEIBHOCTH, IMOJTY4YEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCIECIOBAHHIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, W (POPMYIMPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKIeHUS U OOMEHAa MHCHHUSIMH.



PeryasiTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpezaenss €€ UeNU U 3a1add, KOHTPOJIUPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeylaraéMblii alrOpUTM JIEHCTBUN NPU BBIOJHEHWH Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYIECTBIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBE CaMOaHaJIn3a 1 CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yabTaThl OCBOCHHS MPOTPaMMbl 110 XMMUU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTrOo mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUbI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHUA W IPUMCHCHUIO
3HAHUM B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, & TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHen. B mporpamMme 110 XuMHU NpeaAMETHBIC PE3YJIbTAThI IPEACTABJICHEI 110 rogamM
U3YUYCHHUSL.

10 KUIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUII: O MECTE U 3HAUEHUU OPTaHUYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHNH YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUN
po0JieM SKOJIOTHMYECKOM, SJHEPreTUYECKON U MUIEBOM 0€3011acCHOCTH, B Pa3BUTUN MEIUIINHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPrHH, B OOECIEUEHMH pPallMOHAIBHOTO
PUPOIONOIL30BaHus, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON Cpeie;

BIQJICHAE CHCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHSITHS — XAMHYECKUI JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs: 000JI0YKa atoMa, s-, P-, d-aTOMHbIC
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIu3alusl aTOMHBIX OpOUTajei,
MOH, MOJIEKYyJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIEHHUS, XHMHUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, yHKIMOHATIbHAS TPYIIa,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (FreOMEeTpHYecKasi, ONTHYECKasi), H30MEPbI, FTOMOJIOTHYECKUI
psi, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJI- M a30TCOJAEpXAIUe OPraHMYEeCKUue COEAUHEHUS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS; TEOPHH, 3aKOHbI
(mepuoanyeckuii 3axkoH JI. WM. MenpaeneeBa, Teopusi CTPOCHHS OpPraHUYECKHX BEIIECTB A.
M. BytnepoBa, 3aKkOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBpAIlleHUs SHEPTUU
OpY  XUMHUYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  S3BIK  XHUMHUMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIMe B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKMX  SIBICHHMH;  TPEACTABIEHUS O  MEXAaHM3MaX  XUMHYECKMX  PEaKLHH,
TEPMOJMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aUMHOM BIIMSHUU



aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA M ME30MEPHBINA 3(HEKThI, OPUEHTAHTHI | 1
Il pona); ¢akTomOrMuecKue CBEACHUS O CBOMCTBaX, COCTaBe, IOJyYEHHH U 0e30MacHOM
UCIOJIb30BAaHUHU Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M NPAKTUYECKOW AESITEIbHOCTH
YeJI0BEKa, OOIIUX HAYYHBIX MPUHIIUIIAX XMMUYECKOTO IIPOU3BO/ICTBA (HAa IpUMeEpe MPOU3BOICTBA
MeTaHoJIa, epepadboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABJIATH XapaKTEPHbIC NMPU3HAKU TOHATHH, yCTaHABINBATH
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MIPU ONMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYE€CKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIl COCTaBJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYIT OPraHUYeCKUX BEIECTB;

COCTaBJIATH YPaBHCHHUA XUMHUYCCKUX peaKHI/Iﬁ " PACKPbIBATh UX CYINHOCTbL: OKHCIIUTCIIbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKquI MOCPCACTBOM COCTABJICHHA 3JICKTPOHHOT'O OajaHca 3THX peaKHI/IfI,
peaKHI/Iﬁ HOHHOI'0 0OMeHa HYTCM COCTaBJICHHU UX ITOJIHBIX M COKpaH_[éHHBIX HMOHHBIX ypaBHeHHﬁ;

HU3rOoTaBJIMBAaTb MOJCIN MOJICKYJI OPraHUYCCKHUX BCIICCTB [JIsI WIUIKOCTpAllMU HX
XUMHYCCKOI'0 1 NPpOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUIA: YCTAaHABIUBATH MPUHAIJICKHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB 110 MIX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KIIACCy/TPyIIe COCTMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHANBHBIE HAa3BAHUS
JUTSL OTJICIBHBIX TIPEJICTABUTENICH OPraHNUeCKUX BEIIECTB (ITUIICH, alleTUIICH, TOJIYOJ, TIIHIIEPHH,
STUJICHIJIUKOIb, PeHo, (popmanpaerun, aeraibaerii, aeToH, MypaBbuHas KUCI0Ta, YKCYCHAs
KHCJIOTa, CTEapUHOBAs, OJEWHOBAas, IMaJbMUTUHOBAS KHUCJIOTHI, TJIMIHMH, ajlaHWH, MajbTO03a,
bpyKTO3a, aHUIIMH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHE);

C(i)OpMPIpOBaHHOCTB YMCHUA OIPEACIATh BUJ XUMHUYECKOH CBS3H B OpTraHN4YCCKUX
COCAUHECHUAX (KOB&J’ICHTHaSI 1 MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$[3B);

C(bOpMPIpOBaHHOCTB YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHUA OPraHUYCCKUX
BeniecTB A. M. BytiepoBa st 0OBsICHEHUsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMHM XapaKTepH30BaTh COCTaB, CTpOEHHE, (HU3NYECKUe U
XUMHUUYECKHE CBOMCTBA TUIMMMYHBIX MPEJCTABUTENEH Pa3INYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKCHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0OB (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHMSIMH COOTBETCTBYIOILIHX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

C(I)OpMI/IpOBaHHOCTB YMCHUA TIOATBCPKAATb Ha KOHKPCTHBIX MPUMEpPAX XapaKTEep
3aBUCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHu4Y€CKuX COCIUHECHUU OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3U (G- n TE-CBSISI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOJAOPOJHOTO ChIPbs
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadOTKU W MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;



c(OpMUPOBAHHOCTh BIIAQJCHUSI CUCTEMOM 3HAHUII O EeCTEeCTBEHHO-HAyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

C(l)OpMHpOBaHHOCTI) YMCHHA IIPHUMCHSTH OCHOBHBIC oncpanruun MBICITATEIIbHON
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CpPAaBHCHHC, O606H.[CHI/IC, CUCTCMATU3alluI0, BBISIBJICHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsI3CH — JJIs1 U3YUYCHUA CBOMCTB B€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ;

c(OPMHUPOBAHHOCTb YMEHHUN: BBISIBIIATh B3aUMOCBA3b XUMUUECKUX 3HAHUN C OHATUAMH U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i Oojiee OCO3HAHHOTO
IOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbIC 3HAHUS 110
OpraHMYECKON XUMHUHU IJis1 OOBSCHEHUS U IPOTHO3UPOBAHUS SBICHUM, HMEIOLUIUX €CTECTBEHHO-

HAy4HYFO IPUPOILY;

c(OPMHPOBAHHOCTh YMEHHIA: TPOBOAMTH pAcU€Thl IO XUMHUYECKHM (GOpMylIaM H
YPaBHEHMSIM XUMHUYECKUX pEaKLUil C HCIOJIb30BaHMEM (PU3MUECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA [0 U3BECTHBIM MAcCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH C TMO3UIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM W TMPOU3BOJICTBEHHOW AESITENHLHOCTU
YEJIOBEKa, CBSI3aHHOM C TEepepadOTKOM BEIIECTB, HCIOIb30BATh IOJYyYEHHBIE 3HAHUSA IS
NPUHITHUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYAIUsX, CBA3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOAUTH XUMUYECKHH
HKCIEPUMEHT (IIOJyYEHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOCOACPIKAILIMX OPraHMYECKUX BEIECTB, PELICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
6e3omacHoro oOpallleHus ¢ BeleCcTBaMU U JTaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHUsS, MpPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh NpaBuila SKOJIOTMUYECKH LeJIecoo0pa3HOro IMOBEACHHS B OBITY M TPYJIOBOM
JeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUpOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

0CO3HABaTh OIIACHOCTh TOKCHUYECKOI'O JCHCTBUS Ha >KHBBIC OpraHnu3MbI OHpG}ICJ’IéHHBIX
OpTraHUYC€CKUX BCIICCTB, IOHNMas CMBICII ITIOKAa3aTCIIA HZ[K,

AHAJIN3UPOBATH HGJ’IGCOO6p33HOCTB MMPUMCHCHUA OpraHNYCCKUX BCIIICCTB B
MMPOMBIINIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISATH II€JICHANPABICHHBI IMOMCK XHUMHYECKOH
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XMMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABJIEHHOM y4eOHOI
3aJa4eil.



11 KUIIACC

HpC,I[MCTHBIe PE3YyIbTaThl OCBOCHUSA KypcCa «O61ua;1 1 HCOPraHM4YCCKasaA XUMMA» OTpa’KaroT:

c(OpPMHUPOBAHHOCTH MPEICTABICHHIA: O MAaTEPUATHLHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE U 3HAUEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAayK
u e¢ ponu B OOECIEUYCHWH YCTOWYMBOTO PA3BUTHSA, B PEIICHUU MPOOIEM SKOIOTHYECKOH,
SHEPreTUYeCKOM U TMUIIEeBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWU  PAMOHAIBHOTO
MPUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYphI YEJIOBEKA, a TAKXKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHUPOTHON CPEIE;

BJIAJICHHUE CHUCTEMON XHMMHUYECKMX 3HAaHHH, KOTOpas BKJIIOYAeT: OCHOBOIIOJAraroliue
HOHATHS — XUMHUYECKHI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJICKTPOHHAst 000JI04Ka aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToOMa, THOpUIM3ALUsL
aTOMHBIX OpOuWTajel, HMOH, MOJIEKYJla, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIEHOCTD, CTEICHb
OKUCJICHUs, XHUMHYCCKasaA CBA3b (KOBaJIeHTHaﬂ, HOHHAas1, MCTAaJlNINYECKasd, BO[[OpOI[HaH) y
KPHUCTAJUIMYECKasl pPeImETKa, XUMHUYECKash PEaklus, pacTBOp, 3JICKTPOJIHTHI, HEIJIEKTPOJIUTHI,
DIIEKTPOJIUTHYECKAsT  JMCCOIMAIUS, CTENEeHb JTUCCOIMAlMM, BOJOPOIHBIN  TOKa3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIIIOBOH 3()(HEKT XMMUYECKON peaKInu, CKOPOCTh XUMHUYECKOM
peakuuy, XUMHYECKOE pABHOBECHE, TEOPUUM U 3aKOHBI (TEOpHsI DIIEKTPOJIUTUUYECKON
Jcconuanuy, nepuoandeckuii 3axon .M. MenzneneeBa, 3aKOH COXpaHEHMs MacChl BEILECTB,
3aKOH COXpPAaHCHUS M NPCBpalICHUA SHCPTHU IPU XUMHUUYCCKHUX PCAKIHAX, 3dKOH ITOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JICHCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMHHU,
MHPOBO33PCHUCCKHUEC 3HAHUA, JIC)KAIIUMC B OCHOBC IMOHHMMAHUA HNPUYMHHOCTU WM CHUCTCMHOCTHU
XMMHUYECKUX SBJICHUI; COBPEMEHHBIE IIPEICTABICHUS O CTPOSHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJICKYJIAPHOM W HAAMOJICKYJIIPHOM YPOBHAX; MNPCACTABJICHUA O MEXAHHU3MaX XHMHYCCKHUX
pEeaKIuid, TEPMOIMHAMHUYECKUX
N KMHCTHUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHHA, O XUMHYCCKOM PAaBHOBCCHH, PaCTBOpPAX U
JHCTIEPCHBIX cHcTeMax; (aKTOJOTHUECKHE CBEJCHMsS O CBOICTBax, COCTaBe, IMOJYY€HUH U
0€30MacHOM HCIMOIb30BAaHUM Ba)KHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY UM IPAKTHUECKOMN
JeSITeIbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

C(i)OpMHpOBaHHOCTB YMeHHP’IZ BBISABJIATE XAPAKTCPHLBIC ITPU3HAKA HOHHTHﬁ, YCTaHaBJINBATb
HNX B3aNMMOCBA3b, HCIIOJB30BATH COOTBCTCTBYIOIIWEC IMMOHATHUA MPHU OIMMCAHUHN HCOPraHUYCCKHX
BCIICCTB U UX npeBpameHHﬁ;

c(hOpMUPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY JIJII COCTAaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEaKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHS OMPEAEIATh BaJICHTHOCTh M CTETICHh OKMCICHUS XUMUUYECKHUX
AJIEMEHTOB B COEIMHEHMSX, BHUJl XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHIECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCHMOCTh CBOWMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peImETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;



c(OpMUPOBAHHOCTh YMEHMIl: KiIaccH(UUMPOBATh: HEOPraHMYECKHWE BEIIeCTBA IO UX
COCTaBy, XMMHUYECKHE PEAKIMH M0 PA3JIUYHBIM MPHU3HAKaM (YUCIYy U COCTaBY pPEarupyroLINX
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KPUTEPUU IJIs KJIAaCCU(PUKALUU U3Y4aEeMBIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

Cc(OPMHPOBAHHOCTE ~ YMEHHS  pacKpblBaThb CMbICH  Iepuoandeckoro 3akoHa [JI.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3HUPYIOUIYIO, OOBSACHUTENBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCT YMEHMH: XapaKT€pPU30BATh JIEKTPOHHOE CTPOECHUE aTOMOB U MOHOB
XUMUYECKUX  DJJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuonoB  Ilepmoanueckoil  CUCTEMBI
J.M. MenpneneeBa, WHCIONb3ysd IOHATHS  «IHEPIETUYECKUE YPOBHM», «IHEPrEeTHUYECKUE
HOJYPOBHUY», «S-, P-, d-aTOMHBIC OpOHMTaIN», «OCHOBHOEC W BO30YXIEHHOE DHEPreTUYCCKUE
COCTOSIHUSL aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB XMMHUYECKHUX JIEMEHTOB U
uX coeauHeHud no nepuojgam u rpynnam Ilepmommyeckon cucremst [[. . Menneneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHUE CBOMCTBA
BEILLECTB PAa3JIMYHBIX KJACCOB, MOJATBEPXkAATh CYLIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMH C IIOMOINBI0 YPAaBHEHHH COOTBETCTBYIOUIUX XHWMHUYECKHUX
pEaKIM;

Cc(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIyii TTOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHCa 3TUX PEaKUui; peaknuid MOHHOTO
oOMeHa MyTEéM COCTaBICHHsI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHWil; peakuuit
TUIPOIIN3a; PEAKIUi KOMILIEKCOOOpa3oBaHus (Ha MpPUMEpPe THIPOKCOKOMILIEKCOB IIMHKA H
ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHsSI OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKUX
peaKuuii ¢ Y4YETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEpP H3MEHEHUS CKOPOCTH
XUMHYECKON PEaKIMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIEHUS
XUMHUYECKOTO PAaBHOBECHS 10| BJIUSHUEM BHEIIHUX Bo3nercTBuit (puniun Jle larense);

C(i)OpMPIpOBaHHOCTB YMCHUA XAPAKTCPHU30BATE XUMHWYCCKUC PCAKIUHU, JICKAIIINC B OCHOBC
MNPOMBIINIJICHHOI'O  TTOJTYYCHHA CCpHOfI KHUCJIOThI, aMMMHakKa, O6HII/IC HAaYYHBIC MPHHIMAIIbLI
XUMHYCCKUX TIPOU3BOLCTB; LICJ'IeCOO6pa3HOCTB NPpUMCHCHUSA HCOPTraHNUYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-TIOJIb3a,

c(hOpMUPOBAHHOCTH BIAJACHUS CUCTEMOW 3HAHUN O METOJIaX HayYHOT'O TTO3HAHUS SBICHUN
MPUPOJIBI — HAOIOICHNE, U3MEPEHNE, MOACITMPOBAHNE, SKCTIEPUMEHT (PeasIbHbIN U MBICTICHHBIN),
WCTIOJBb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS NPUMEHATh OTU 3HAHUS [pHU
OKCIIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPHUPOJIE, TPAKTUUECKON IEATEIIbHOCTH YE€JIOBEKA U B TIOBCETHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISIBIISATh B3aMMOCBSI3b XUMUUECKUX 3HAHUM C MOHATUSAMH U
NPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHUMAaHMs MaTepUaIbHOTO €IMHCTBA MUPA;

C(I)OpMI/IpOBaHHOCTB YMCHUA NPOBOJUTH paCLIéTLII C HUCHOJIb30BaHUEM MOHATHMN «MaccoBas
A0JI1 BEUISCTBA B PACTBOPE» U «MOJIApHAA KOHICHTPAILUA»; MaCChl BEIICCTBA NI 00BEMa rasza 1mo
HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC HIIU O6’BéMy OOHOI'0 M3 Y4YaCTBYHOIIUX B PCAKIUU



BEIIECTB; TEIUIOBOTO 3 (pekTa peakuu; 3HaUe€HUs1 BOJOPOIHOTO IOKa3aTessi paCTBOPOB KUCIOT U
HIeNIoueil ¢ M3BECTHOM CTETNEeHBI0 TUCCONMANMU; Macchl (00BEMa, KONMHYECTBA BEIIECTBA)
MPOJYKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccOBOH /10J1€ paCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET IPUMECH ); JOIU BBIXOJ1A
MPOJYKTa peakuu; O0bEMHBIX OTHOILIECHU ra30B;

c(OPMUPOBAHHOCTh YMEHHH: CAMOCTOSATENFHO IUIAHUPOBATh M IMPOBOJUTH XUMHYCCKHH
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOIO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEICIICHHE CPEbl PACTBOPOB BEIIECTB C IOMOIIBIO HHIANKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW peakiiH, peLIeHne
9KCIEPUMEHTAIBHBIX 33134 1o TemMaM «Metamwis» u «Hemerayuiel») ¢ coOMOAEHUEM TPaBHII
Oe3omacHoro oOpalleHus ¢ BEIECTBAMU U JITAOOpaTOPHBIM 000pYyIOBaHUEM, (OPMYIHPOBATH
HeTb HWCCIEIOBaHMs, TMPEACTABIATh B PA3IMYHOM (GopMe pe3ynbTaThl AKCIIEPUMEHTA,
AHAJIM3UPOBATE U OLUCHUBATDL UX JOCTOBCPHOCTD,

c(OpPMUPOBAHHOCTh YMEHHUIA: COOJIIOIaTh MPABHUIIA MOJIL30BAHUS XUMUYECKOU MOCYI0N H
1ab0paToOpHBIM 000PYAOBaHUEM, OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO
BBITIOJTHECHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTHYSCKH [IEJIECO00Pa3HOTO TIOBEICHUS
B OBITYy M TPYIOBOW MAESATENBHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIIeH
MPUPOAHON Cpelbl MU JIOCTHKEHUS €€ YCTOWYMBOIO PAa3BUTHS, OCO3HABATh OMNACHOCTb
TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPraHW3Mbl OIpPEACIEHHBIX HEOPraHWYECKHUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHUPOBAHHOCTh YMEHHI: OCYILECTBIIATH IIEJICHANPABICHHBIA IMOMCK XUMHUYECKON
UHPOpPMALUK B PA3IMYHBIX HUCTOYHWKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
mMaccoBoi uH(popmauuu, MHTepHeT M Jpyrue), KpUTHYECKH AaHAJIM3UPOBATH XHMUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCII0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1auen.
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5.1 BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne

/i HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crpoenue atoma. [lepuoandeckuii 3aKoH U
1.1 Tlepuonuyeckas cucreMa XUMHUeCKux 3nemeHToB 1. U.
Menpeneena

1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIECTB
1.3 Xwumuueckue peakiuu

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Hewmeramisl

2.2 Meramisl

Hroro no pazneny

Paznen 3. Xumus u )Ku3Hb

3.1 Meroasl HO3HAHKS B XUMHH. XUMHS U )KHU3Hb
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

102 3 6

KoaudecTBO 9acoB

KoHTpoJibHbIe IIpakTH4eckue

Beero padoThI padoThI

11 1
19 1 3
39

31 1 3

23 1 2
54

102 4 8

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



[ToypouHoe r1anupoBaHue

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
[1]
13‘;[ Tema ypoka Beero Kontpoasubie IlpakTnueckue m;{? ::HH Oﬁp::l Oq];ggs;fﬂ” e
padoThI padoThI pecypeb
1 [TpenMeT 1 3HaUE€HUE OPraHUYECKON XUMUH, IPEACTABICHUE O 1 04.09.2024
MHOT000pPa3u OPraHUIECKUX COCTMHEHUIN
9 DIEKTPOHHOE CTPOCHHUE aToMa yriiepoja (OCHOBHOE M BO30YKIEHHOE 1 04.09 2024
coctosiHus). BaneHTHbIE BO3MOKHOCTH aToMa yriaepozaa o
3 XuMHYecKas CBSI3b B OPraHUYECKUX COeTMHEHUIX. MeXaHu3Mbl 1 05.09.2024
00pa30BaHMs KOBAJIEHTHOM CBSI3U, CIIOCOOBI pa3pbiBa CBsA3EH
4 Teopus ctpoeHus oprannueckux coeauHeHuit A. M. bytneposa 1 11.09.2024
5 Bunbr m3oMepun: CTpyKTypHAsl, IPOCTPAHCTBEHHAS. DJICKTPOHHBIC 1 11.09.2024
3¢ (}eKTs B MOJIEKYJIaX OPraHUYeCKUX COeTUHEHUN o
5 [TpencraBnenue o kiaccuukay U CUCTEMaTUYeCKasi HOMEHKIIATypa 1 12.09.2024
(IUPAC) oprannyeckux BELIECTB
7  Knmaccudukarms peakuuii B OpraHMueCKON XUMUU 18.09.2024
8 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1 18.09.2024
9 AJKaHbI: TOMOJIOTHYECKHUH psif, o01as popMyia, HOMEHKIIATypa U 1 19.09.2024
U30MEPHUSL, HNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT
10 ®dwusnueckue U XUMUYECKUE CBOWCTBA AIKAaHOB 1 25.09.2024
11 Haxoxnenne ankanoB B mpupoje. CrocoObl MOTy4deHHs U TPUMEHEHNE 1 25 09.2024
AJIKaHOB
12 [uxnoankansl: 00mas Gopmyiia, HOMEHKIATYpa U U30MEpHUsi, 0COOCHHOCTH 26.09.2024
CTPOEHHS M XUMUYECKHUX CBOMCTB, CITOCOOBI OTyUYEHHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 33124 Ha ONPEAETICHIE MOIEKYISIPHON (hOPMYIIBI
13 opraHMYecKOro BemecTBa [0 MACCOBBIM JIOJISIM aTOMOB JJICMEHTOB, 1 02.10.2024

BXOJAIIKUX B €0 COCTAB. CI/ICTeMaTI/BaHI/IH n O606H_ICHI/IC 3HAHUH 110 TEME



KoanuectBo yacos JJIeKTPOHHbIE
13‘:)[ Tema ypoka Beero Konrpoasnbie IlpakTnueckue m;{? ::HH Oﬁp::l Oq];ggs;fﬂ” e
padoThI padoThbI pecypeb
AJIKEHBI: TOMOJIOTHYECKH psif, o0mas ¢hopMyina, HOMEHKIIATypa,
14  »>5eKTpOHHOE U NPOCTPAHCTBEHHOE CTpOeHUE MOJIeKy. CTpyKTypHast U 1 02.10.2024
[IUC-TPAHC-U30MEPHS AIIKEHOB
15 @wusnueckne u XUMHUYECKHE CBOMCTBA alikeHOB. [IpaBmiio MapkoBHukoBa 1 03.10.2024
16 CnocoObl moTy4eHHUs ¥ IPUMEHEHUE AIKEHOB 1 09.10.2024
17 Hpa;KTI/I"I'eCKaH pabota Ne 1 o reme "IlonydyeHue STuIeHa U U3y4EHUE €TO 1 1 09.10.2024
CBOWCTB
18 Pemnrenune pacu€THBIX 3324 Ha ONPEIECICHNE MOJICKYISIPHON (hOPMYITBI 1 10.10.2024
OpPraHMYECKOTO BEIIEeCTBA
19 AJKagueHsl: CONpsiKEHHbBIE, U30JUPOBAHHBIE, KYMYJIUPOBAaHHBIE. 1 16.10.2024
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XuMHUYECKHE CBOICTBA CONPSIKEHHBIX TUCHOB 1 16.10.2024
21  CrnocoObl OTydeHUs M MPUMEHEHHE aTTKaTUCHOB 1 17.10.2024
AJKWHBI: TOMOJIOTUUECKHH psijl, o01mas Gpopmyina, HOMEHKIATypa,
22  SIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, (PU3NUYECKUE 1 23.10.2024
CBOWCTBa
23 XWMHYECKHE CBOWCTBA aJIKHHOB 1 23.10.2024
24 KadecTBeHHBIE pEaKIIMN HA TPOWHYIO CBS3b 1 24.10.2024
25 CnocoObl ToTy4eHUs M MPUMEHEHHE aJTKHHOB 1 06.11.2024
26 Pemrenue 3a1a4: pacy€Thl O YPABHCHUIO XUMUYICCKOU PEAKITUU 1 06.11.2024
27 CucreMarusanus 1 0000IIeHUEe 3HAHUH 110 TEME 1 07.11.2024
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Iast popMyIra, HOMEHKIIATypa.
28 DeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OeH30u1a U Toiryona, 1 13.11.2024
uXx (pusmyeckue cBOMCTBa
29 XwuMHUYECKHe CBOWCTBA apCHOB: PEAKITUU 3aMEIICHHUS 1 13.11.2024



KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
i Ma yp Beero KOHTI%OJIBHLIC HpaKTﬁnqecmle W3yueHHs 0GPA0BATENBHbIC
padoThI padoThI pecypeb
XUMHUYECKUE CBOMCTBA apEHOB: PEAKIMH TPUCOCTUHECHHUSI, OKHCIICHUE
30 PEHOB: pEaKIUti pHeoea . 1 14.11.2024
TOMOJIOTOB OEH30I1a
31 OcoOGeHHOCTH XMMHYECKUX CBOWCTB CTUPOIA 1 20.11.2024
30 Pemrenune pacuéTHbBIX 3aa4 Ha ONPEIEICHNUE MOJICKYIIIPHON (hOPMYIIBI 1 20.11.2024
OpPraHUYeCKOTO BEIIECTBA
33  CmocoObl monyyeHus: ¥ MpUMEHEHHE apEeHOB 1 21.11.2024
34 T'eHeTmdeckas CBSI3b MEKIY Pa3IMYHBIMH KJIacCaMH yTIJICBOJIOPOIOB 1 27.11.2024
PacuéTtel Mo ypaBHECHHSM XMMUYECKHUX peakiuii. CucteMaTu3amnus u
35 ypapiie pearuuii. C I 1 27.11.2024
00001IeHne 3HAHUH 110 TeMe
36 Ipuponusiii ra3. [lomyTHbie HEPTIHBIE Ta3bl 1 28.11.2024
37 KameHHBIH yroib U IPOAYKTHI €T0 MepepadoTKH 1 04.12.2024
38 Hedtp 1 ciocoOsr e€ nepepadotku. [IpuMeHeHne TPOIyKTOB TIEpepadOTKU 1 04.12.2024
HeTH
39 T'eHermueckas CBsI3b MEXIY Pa3IMUHBIMU KJIaCCaMH YTJIEBOJOPOIOB 1 05.12.2024
["ajoreHonpou3BOIHBIE YTIICB B: DJIEKTPOHHOE CTPOCHUE; PEaKIHH
40 OT€HOIPOU3BO/IHBIE YTIIEBOIOPOJIOB: 3JIEKTPOHHOE CTPOCHUE; PEAKI] 1 11.12.2024
3aMeIIeHUs TaIoTreHa
a1 JlericTBue mieno4vei Ha TaJIOreHIpoOr3BOAHbIE. B3auMoercTBue 1 11.12.2024
JUTaJIOTEHAIKAHOB C MarHUEM U IIHHKOM
42 CucremaTtu3zaiys U 0000IIeHHe 3HAHUH TI0 pa3zaeny "YriaeBoaopoast"” 1 12.12.2024
43 KouTposnbHas paboTa 1o teme "YrieBoaopoanl” 1 1 18.12.2024
[IpenenbHbIE OHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKUH psiJI, 0O1Iast
44  popmyna, CTpOCHHE MOJIEKYJ, U30MEPHsI, HOMEHKJIATypa, Kinaccudukamus, 1 18.12.2024
¢du3nueckre CBOUCTBA
45 XuMmudeckue CBOMCTBA MPEeebHBIX OJTHOATOMHBIX CIIUPTOB 1 19.12.2024
46  CnocoObl moJy4YeHUs: ¥ IPUMEHEHUE OIHOATOMHBIX CIIMPTOB 1 25.12.2024



KoanuectBo yacos JJIeKTPOHHbIE
13‘:)[ Tema ypoka Beero Konrpoasnbie IlpakTnueckue m;{? ::HH Oﬁp::l Oq];ggs;fﬂ” e
padoThI padoThbI pecypeb

47 gf;;f;ﬁng;% I(-:I;)]I:ICHKJ'IaTypa Y U30MEpHUs, 0COOCHHOCTH (PU3NUECKUX U 1 25 12 2024
48 MHoroaToMHBbIE CIUPTBL: STHJICHIIHKONb U IALEPUH, UX busznueckue u 1 26.12.2024

XUMHYECKHE CBOMCTBA
49  CrnocoObl MOJTy4eHUs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB 1 08.01.2025
50 ®eHon: cTpoeHUE MOJIEKYJIbI, (pu3nueckue cBoicTBa. TokcMYHOCTD (herona 1 08.01.2025
51 Xwumuueckue cBoicTBa (heHoIa 1 09.01.2025
52 CrnocoObl oydyeHus: ¥ MpuMeHeHue GeHomna 1 15.01.2025
53 {IpaKTH‘ICCKa}I pa603a Ne 2. Penienue skcriepiMeHTaIbHBIX 33a4 10 TeMe 1 15.01.2025

CrupThl U HEHOJTBI

54  Cucremaru3anus u 00001IeHNE 3HAHUH 110 TEME 1 16.01.2025
55 AnbAETUIB M KETOHBI: 3JIEKTPOHHOE CTPOCHUE KapOOHWIBHOMN TPYIIIIHI, 1 99 01.2025

TOMOJIOTHUYECKHUE Psiibl, 001as hopMyia, H30Mepusi U HOMEHKIIaTypa
56  Anbaerunbl U KeTOHBI: (PU3HUECKHUE CBOICTBA; peaKlUuu MPUCOSTUHEHUS 1 22.01.2025
57 Peakuuu OKUCIICHUS U KAQUECTBEHHBIE PEAKIIUU aJbJIETHIOB U KETOHOB 1 23.01.2025
58 CmocoObI moMyYeHus allbJIeTHI0B U KETOHOB 1 29.01.2025
59 OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE KUCIOTHI, 0COOEHHOCTH 1 29 01.2025

CTPOCHHS MX MOJIEKYII
60 V3omepus U HOMEHKIATypa KapOOHOBBIX KHCIIOT, MX (hH3udeckue cBoicTBa 1 30.01.2025
61 XwumuuecKue CBOCTBA MPEAEeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT 1 05.02.2025
6 Oco0eHHOCTH CBOMCTB MypaBbHUHON KUCIOTHI. MHOrooOpasue kapOOHOBBIX 1 05.02.2025

KHUCIIOT

Oco0eHHOCTH CBOICTB: HEMIPEACTBHBIX M APOMATUYECKUX KapOOHOBBIX,
63 nUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBurenu Beiciimx 1 06.02.2025

Kap6OHOBLIX KHUCJIOT



Ne
n/n

64
65
66
67
68

69
70
71

72

73

74
75

76

77
78

79

Tema ypoka

ITonsarue o IMPOU3BOJHBIX Kap6OHOBBIX KHCJIOT
CriocoOsbl IMOJIYYCHHA U IPUMEHCHUEC Kap6OHOBBIX KHCJIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUH psifl, oO1tast popmyria, U30MEpHs U
HOMEHKJIaTypa

du3nYecKue U XUMUYECKHE CBOMCTBA 3pupoB

Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHUIO XUMUYECKON PEAKIH, Ha
orpezieNieHue MOJICKYIIpHOU (hOPMYIIbI OPraHUYeCKOro BEIECTBA

[NpakTrueckas padora Ne 3. Perenue skcriepuMEHTAIBHBIX 33134 [0 TEME
"KapOoHoBsie Kuciotsl. CroxxHbie 3¢upsr”

XKupsr: crpoenne, GU3NIECKUE U XUMUYECKHE CBOWCTBA (THIIPOIIH3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALINX OCTATKH HENIPEIEIbHBIX
KHUPHBIX KUCIIOT. JKUpHI B mpupoze

MpLj1a KaK COJIM BBICIIMX KApOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.
[Tonsatue o cuaTeTHYecKUx Moromux cpeacTrax (CMC)

T'enermueckas cBI3b YTJIIEBOAOPOAOB U KHCIOPOACOACPIKAIINX
OpTraHHUYCCKUX BCIICCTB

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKLUN
Cucremaru3zainus 1 0000IIeHHE 3HAHUH 110 TeMe

OO11ast XapakTepUCTHKA YTIEBOJOB U KIaCCU(pHUKAIHS YTIEBOAOB (MOHO-,
JTU- U TTOJIMCaXapubl)

Mounocaxapupsl: (pu3nuecKrue CBOMCTBA U HaX0XKIEHUE B TIPUPOJIE
[IpuMeHeHne III0KO3bI, €€ 3HaYeHUE B KU3ZHEIECATEIbHOCTH OpraHu3Ma

Jucaxapupl: caxapo3a, MaibTO3a M JIakTo3a. Haxoxaenue B npupoje u
IIPUMEHEHNE ANCAXapUIOB

KoanuyecTBo 4acoB

Konrpoasnbie IlpakTnueckue

Beero padoThI padoThbI

N e

R

[EEY

Jlara

12.02.2025
12.02.2025

13.02.2025
19.02.2025
19.02.2025

20.02.2025
26.02.2025
26.02.2025

27.02.2025

04.03.2025

04.03.2025
05.03.2025

11.03.2025

11.03.2025
12.03.2025

18.03.2025

DJIEeKTPOHHBIE

uudposbie
u3ydeHusi odpa3oBaTesbHbIE

pecypchl



KoanuectBo yacos JJIeKTPOHHbIE

Ne Tema VDOKa K n Hara uudposbie
n/n yp Bcero OHT%O‘]"’HHC paKTﬁ"quK"e u3ydeHusi odpa3oBaTesbHbIE
padoThI padoThI pecypeb

ITonucaxapuabl: CTPOEHHE MAKPOMOJIEKYII, PU3HMUYECKHE U XUMHYECKHE

80 caxapuapl: b P ya. & 1 18.03.2025
CBOICTBa, MPUMCHCHHE

81 IlonsTue 00 NCKYCCTBEHHBIX BOJOKHAX 1 19.03.2025
Pernienue pacueTHBIX 3a/1a4 HA OIPEACIICHUE JOJIM BbIX01a MPOAYKTa

82 p A Peal A Ala PORYK 1 01.04.2025
PCaKIUU OT TEOPETHYECKU BO3MOXKHOTO

83 CucremaTtuzanus u 0000IIEHNE 3HAHKUH 110 pa3aety 1 01.04.2025
KontpoasHas padora no teMe "Kucinopoacoaepikaliie opraHnaecKue

84 POJIbHAA b pOACOACPAlIC Op 11 02.04.2025
COCIUHEHMS
AMUHBL: KJTacCH(HKALIMS, CTPOSHUE MOJIEKYI, 0011ast popmyiia, U30MEPHSI,

85 (uicaius, cTpocHn y1, 00mas hopmy P 08.04.2025
HOMEHKJIaTypa U (pU3NYECKUE CBONCTBA

86 Xwumuueckue cBOCTBA aau(aTHUESCKUX aMUHOB 1 08.04.2025

87 AHWIMH: CTPOCHHE aHWJIMHA, OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA 1 09.04.2025

88 CmocoObI monyueHus: ¥ NpuMeHeHue anupaTHIecKuX aMUHOB 1 15.04.2025
AMUHOKHUCIOTBL: HOMEHKIIATypa U U30MepHsl, ((U3NUECKHUE CBOMCTBA.

89 P pus, 1 15.04.2025
OTaenpHBIC TPEICTABUTENH 0-aMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBA aMUHOKHCIOT, X OMOJIOrMUECKOE 3HAYEHHUE

90 1 16.04.2025
aMUHOKHUCIIOT. CHHTE3 U THAPOIU3 MENTHI0B

91 benku Kak NpUPOIHBIE NOIUMEPHI; CTPYKTYphI OEJIKOB 1 22.04.2025

92 XuMmHuecKkHe CBOMCTBa OEIKOB 1 22.04.2025
A30TcoaepIkallye reTepolMKINnIecKiue coequHeHns. HykaenHoBbIe

93 AepRatlt portt g Y 1 23.04.2025
KHUCJIOTHI: COCTaB, CTPOCHHE U OMOJIOTHYECKAsT POITh
IIpakTuyeckas padora Ne 4. Penenue dxciepuMeHTAIBHEIX 33124 10 TEME

94 P P pHM g 1 1 29.04.2025
A3oTconepkale OpraHndeckue CoeTMHEHUS
IIpakTrueckas padora Ne 5. Pemenue skcriepuMeHTaIBHBIX 3a7a4 10 TEME

95 P P P A 1 1 29.04.2025

"PacniozHaBaHKe OpraHUYEeCKUX COCAUHEHMIT"



KoanuectBo yacos JJIeKTPOHHbIE

Ne Tema VDOKa K n Hara uudposbie
n/n yp Bcero OHT%O‘]"’HHe paKTﬁ"quK"e u3ydeHusi odpa3oBaTesbHbIE
padoThI padoThI pecypeb
96 KOHTpOJ‘IBHa:I pabota no Teme "A30Tcoaepxalire opraHuuecKre 1 1 30.04.2025
COCIMHEHUS
97 OCHOBHBIE TIOHATHS] XUMHH BEICOKOMOJIEKYJIIPHBIX COCTUHEHUH B METOIbI 1 06.05.2025
UX CHHTE3a —IIOJIMMEPHU3aIUs U MOJTUKOHICHC A
98 Ilnactmaccel. YTuauzanus v nepepadoTKa miacTuKa 1 06.05.2025
99 Dmacromepsl: HATYpaJIbHBINA CHHTETHUECKHE KayuyKu. Pe3nna 1 07.05.2025
100 Bonokna: HaTtypaibHbIe, HCKYCCTBEHHBIE, cUHTeTHYecKue. [lomumepbl 1 13.05.2025
CHEeNUATbHOTO Ha3HAYCHUS
101 }:[paKTquCKaﬂ pabota Ne 6. Pemenue 3'I'<CHepI/IM€HTaJII)HI)IX 37124 10 TeMe 4 1 13.05.2025
PacrnioznaBanue miacTMacc v BOJIOKOH
102 ?606H_IGHI/IC U CHCTEeMaTU3alus I/I3yqe"HHoro MaTtepuana 1o Teme 1 14.05.2025
BricokoMonekynspHbIe COeTUHEHHS
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KITACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
w/n Tema ypoxka Beero KOHTpﬁOJIbeIe HpaKTﬁnqecmle W3yuenus 06pazoBaTebHbIE
padoThI padoThI pecypebi
1 AToM. CocTaB aTOMHBIX s1€p. XUMHUECKUI 3JI€MEHT. 1 08.09.2024
N3oTomnsl
2  CrpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB, KBaHTOBEIE yrcia 1 08.09.2024
3 Knaccugukaiius XAuMHUECKUX JIEMEHTOB (s-, p-, d-, f- 1 09.09.2024
JJIEMEHTHI)
4 PacmpeneneHue 3J1€KTPOHOB 110 aTOMHBIM OpOUTAIISIM 1 15.09.2024
5 DJNeKTpOHHBIE KOH(PUTypalui aTOMOB JIEMEHTOB B 1 15.09.2024

OCHOBHOM U BO30YKJIEHHOM COCTOSTHUHU



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA Hara uudgponbie

o/ yp Beero KOHTpﬁOJIbHLIe HpaKTﬁnqecmle u3yuenns oBpazoBaTeBHbIC
padoThI padoThI pecypeni

5 DEeKTPOHHBIE KOH(UTYpaIli HOHOB. 1 16.09.2024

DNEeKTpOOTPULIATEIbHOCTh

IIepunonnueckuit 3akoH u Ilepuonnueckas cucrema
7  xmmumdeckux dneMmeHToB 1. M. MenneneeBa, cBs3b ¢ 1 22.09.2024
COBPEMEHHOI TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKUX
8  srmeMeHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BemecT 1 22.09.2024
0 TPYIIaM | IeproamM

9  Cucremarusanys 1 0000IIEHNE 3HAHNUN 10 TEME 1 23.09.2024
Buner xumudeckol cBsi3u. MexaHu3mMbl 00pa3oBaHMs

10 xoBaneHTHOI cBs3U. Bogoponnas cBsa3b. Mexmonekynsapasie 1 29.09.2024
B3aUMOJICUCTBUS
BaneHTHOCTE M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b

11 53eKTPOHHOM CTPYKTYPHI MOJIEKYJI C X T€OMETPUUYECKUM 1 29.09.2024
CTPOCHHEM
IIpencraBieHns 0 KOMIDIEKCHBIX COEIMHEHNAX: COCTAB U

12~ PA a 1 30.09.2024
HOMEHKJIaTypa

13 BerecTBa MOJIEKyISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHUSI. 1 06.10.2024
Tunel KPUCTAIIIMYECKUX PEUIETOK U CBOMCTBA BEILIECTB o
IMousarne o gucnepcHbIX cucreMax. [Ipeacrasienne o

14 JHCTIep peat 1 06.10.2024
KOJUTOMIHBIX pacTBOpax
VicTtuHHBIE pacTBOPHI: HACHIIIICHHBIEC U HEHACHIIIEHHBIE,

15 1 07.10.2024
pactBopuMOCTh. KpucTamioruapaTtsl

16 CnocoObl BeIpaXKeHHSI KOHIICHTPAIIMHA PACTBOPOB 1 13.10.2024
Pemenne 3amay ¢ ncnojib30BaHUEM IMOHATHH '"MaccoBasl OIS

17 A Ao 13.10.2024

pacTBOpEHHOTO BelecTBa'", "MoJIsipHas KOHIEHTpaus'"



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA K n Hara uudgponbie

n/n yp Bceero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE

padoTbI padoThbI pecypebi

18 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BemecTs 1 14.10.2024

19 Cucremaruzanus 1 0000IIEHNE 3HAHUI 10 TEME 1 20.10.2024
KontponbHas padota mo temam "CTtpoeHue aTomMa.

20 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1 20.10.2024
xumuueckux sneMenToB J[. . Menaeneesa", "Ctpoenue T
BemecTBa. MHOrooOpasue BemecTs"

naccuUKasg XUMUYECKUX PEAKIIUNA B HEOPTaHUUECKOU U
K

21 OpPraHUYECKO XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB; 91.10.2024
3aKOH COXPaHEHHUs U IIPEBPALCHUs SJHEPTUU [IPU XUMUYECKUX "
peaKuusax
TemnoBsie A3 (HeKThl XUMUYECKUX PEAKIUH.

22 1 27.10.2024
TepMoxuMuyeckre ypaBHEHUS

23 Brruucienus mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUMA U 1 97102024
TEPMOXUMHUYECKUM YPaBHECHUSIM o

24 CKOpOCTh XMMHYECKOU peakinu, €€ 3aBUCUMOCTb OT 1 98.10.2024
pa3nuuHbIX (hakTopoB. Karanus u kaTannzaTopbl "

25 TOMOTeHHBIE ¥ TETEPOTCHHBIC PEaKIUu 1 10.11.2024
[IpakTuueckas padota Ne 1 mo teme "BnusHue pa3nuuHbIX

26 (akTOpPOB HAa CKOPOCTh XMMUUYECKON peakiuu" 1 ! 10.11.2024
OOpaTtumbie U HEOOpaTUMBbIE peakluu. XUMHYECKOe

27 ' 1 11.11.2024
paBHOBeECHE

28 [TpakTuueckas padota Ne 2 o teme "BnusHue pa3nuuHbIX 1 1 17.11.2024
(hakTOpOB Ha MOJOKEHUE XUMUIECKOTO paBHOBECHS" o
DnexTponuTuyeckas auccoruanys. CHUIbHbIE U c1a0bie

29 P Areeotan 1 17.11.2024

OJICKTPOJINUTEI. CreneHb JUCCOoIHanuun



Ne
n/n

30

31

32

33

34
35
36
37

38
39

40

41

42

43

44

Tema ypoka

Honnoe npousseaenue Bojsl. Cpea BOJAHBIX paCTBOPOB.
Bonopoansrit nmokazarens (pH) pactBopa

I'maposnns cosneit. Peakuuu, mpoTekaromuye B pacTBopax
ANEKTPOJIUTOB

[TpakTrueckas padota Ne 3 o Teme "XuUMHUYECKHE PEAKIINH B
pacTBOpax 3MEKTPOJIUTOB"

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuy. Baxkneinme
OKHCJIUTEIN U BOCCTAHOBUTENH

MeTo/ 37IeKTPOHHOTO (3JE€KTOHHO-HOHHOT0) OanaHca
DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB
Pemenue 3a1a4 pa3nu4HbIX TUIIOB

Pemenue 3a1a4 pa3nu4HbIX TUIIOB

Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME
"Xumuaeckue peakiun"

Kontponbhas padota mo teme "Xumudeckue peakiun"

[Tonoxxenne HemetamioB B [leproauueckoil cucreme
XUMHUYEeCKUX dyieMeHToB [[. 1. MeneneeBa u 0COOCHHOCTH
CcTpoeHUs ux aroMoB. DU3nUECKUE CBOMCTBA HEMETAJIIOB

AJUTOTpOTINS HEMETAJUIOB (Ha IPUMepe KUCIOPOIa, CePBI,
docdopa u yraepoaa)

Bogopona: nonyuenue, pusndeckue u XMMHYECKHE CBOICTBA.
Maapuast

["aymorensl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI TIOTYICHUS,
¢bu3nuecKkrue 1 XUMUYEeCKHe CBONCTBA

lManorenoBonopoasl. BaxxHenme Kucaopoacoaepxame
COETMHEHHUS TAJIOT€HOB

KoaunuyecTBO 4acoB

KonTpoabusbie IlpakTuueckue

Beero padoThI padoThbI

[EEN
[EEN

N

Jlara
U3ydeHus

18.11.2024
24.11.2024
24.11.2024

25.11.2024

01.12.2024
01.12.2024
02.12.2024
08.12.2024

08.12.2024
09.12.2024

15.12.2024

15.12.2024
16.12.2024
22.12.2024

22.12.2024

DJIEKTPOHHbBIE

uudgponbie

o0pa3oBaTte/ibHbIE

pecypchbl



Ne
n/n

45

46

47

48
49
50
51

52

53

54

55
56
57

58

Tema ypoka

JlaGopaTopHble U TPOMBITIUICHHBIE CITIOCOOBI MTOTyYEHUS
rajoreHoB. [[pyuMeHeHne raJloreHoB U UX COCIMHEHU I

[TpakTudeckas padbota Ne 4. Pemenue sKkcriepuMeHTaTbHBIX
3azad4 mo reMme "l"anorednr"”

Kucnopon: nabopaTopHble ¥ TPOMBIIUIEHHBIE CIIOCOOBI
MOJTy4YeHHUsI, PU3NIECKUE U XUMHUYECKHE CBOMcTBA. O30H.
[TpumeneHne KUCIOPOAa U 030Ha

OKcHIbl ¥ IEPOKCHIBI
Pemenue 3amau pa3aM4HBIX THIIOB

Cepa: HaxOKJIeHHE B IPUPOJIE, CIIOCOOBI MOJTyUEHHUS,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

CepoBoaopo, cyabduabt

Kucnoponconepxkamue coenunenns cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

[TpakTuueckas pabota Ne 5. Pemenue skcriepuMeHTaIbHBIX
3amau o Teme "Cepa u e€ coenuHeHus"

A3BOT: HaAX0XKJICHHE B MPUPOJIC, CITOCOOBI MOTyUEHHUS,
¢bu3znyecKkre U XUMHUYEeCKHe CBOMCTBA. AMMUAK, HUTPUIBI

Kucnoponcoaepxamue coequaenust a3ota. OcCoOeHHOCTH
CBOWCTB a30THOU KUCJIOTBI

[IpumeneHue a3oTa U €ro coequHeHU. A30THbIE y100peHus
docdop: HaXOXKICHUE B PUPOJIC, CTOCOOBI TTOTyUCHUS,
¢dusnyeckre 1 xumuueckue coiictsa. @ochuasl u pochun

Oxcunsl hocdopa, pochopconepxamue kucaotsl. Comu
dhochopHOI KUCTOTHI

KoaunuyecTBO 4acoB

KonTpoabusbie IlpakTuueckue

Beero padoThI padoThbI

N e

Jlara
U3ydeHus

23.12.2024

28.12.2024

28.12.2024

29.12.2024
12.01.2025
12.01.2025
13.01.2025

19.01.2025
19.01.2025
20.01.2025

26.01.2025
26.01.2025
27.01.2025

02.02.2025

DJIEKTPOHHbBIE

uudgponbie

o0pa3oBaTte/ibHbIE

pecypchbl



Ne
n/n

59

60

61

62
63
64
65
66
67
68
69
70

71

72

Tema ypoka

[Ipumenenue pochopa u ero coenuuennii. DochopHbie
ynoopeHus

[TpakTudeckas padbota Ne 6. Pemenne skcriepuMeHTaTbHBIX

3ama4 o Teme "A3oT u pochop 1 ux coenMHEHHS"

VYriepos: HaxoKJIeHUE B MPUPOIC, AJUIOTPOITHBIC
Moaudukanu; GU3NICCKUEe 1 XUMHUIECKHE CBOMCTBA,
IIPUMEHEHHE

Oxcup yrnepona(Il), oxcuna yrnepoga(IV), yronbaas kucinota

" e€ con
PCIHGHI/IG 3a1a4 paSJII/I‘IHI)IX THUIIOB

Kpemuuii: HaxoXaeHne B PUPOJIE, CIIOCOObI MOTyYSHHS,
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA

Oxcun kpemuusi(IV), kpeMHuEBask KUCIOTa, CUITUKATHI

IIpumeHneHne kpeMHus U ero coeqnHeHui. CTeKno, ero
MOJIy4Y€HHUE, BU/IbI CTEKIIA

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

CucreMatusanus 1 0000IIEHNE 3HAHUM 10 TEME
"HemeTamasr"

Konrtponsnas padora no reme "Hemerasisr"

AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIH
101005 (310):8

[Tonoxxenne metaiuioB B [lepuoanyeckoit cucreme
XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIOB

OO6mme guznueckre cBOMCTBA MeTAIUIOB. [IpuMeHeHne
METAJIJIOB B OBITY M TEXHUKE

KoaunuyecTBO 4acoB

KonTpoabusbie IlpakTuueckue

Beero padoThI padoThbI

[EEN

[ =

Jlara
U3ydeHus

02.02.2025

03.02.2025

09.02.2025

09.02.2025
10.02.2025
16.02.2025
16.02.2025
17.02.2025
22.02.2025
22.02.2025
24.02.2025
01.03.2025

01.03.2025

02.03.2025

DJIEKTPOHHbBIE

uudgponbie

o0pa3oBaTte/ibHbIE

pecypchbl



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA K n Hara uudgponbie
n/n yp Bcero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypebi

73 CmuiaBsl MeTasuioB. Kopposust metamios 1 07.03.2025

74 Pemenue 3a1a4 pa3IMYHbBIX TUIIOB 1 07.03.2025
DNEKTPOXUMHUYECKHH s HaNpsOKeHU MetauioB. O0mmue

75 P DA Harp - 1 09.03.2025
CHOCOOBI TIOTYYEHUS] METAJUIOB
OO0mas xapakTepucTuKa MeTaioB [A-rpyrmis

76 [Tepunoanyueckoil CHCTEeMbl XUMUYECKUX dJIEMEHTOB. HaTpuii u 1 15.03.2025
KaJlui: nojay4yeHue, Gu3nueckue u XMMUYECKHe CBOMCTBA, R
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COSAUHEHUI
O6mas xapakrepuctuka MetamioB [IA-rpymnmb

77 [Tepuoanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB. Maruui 1 1503.2025
U KaJbIHil: mony4yeHue, Gu3nieckue U XUuMUYECKUe e
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCAMHEHUI

78 JKEcTKOoCTh BOJBI M CIIOCOOBI €€ yCTpaHCHHUS 1 16.03.2025
AIIOMUHUHN: IOJIy4eHHe, PU3NIeCKUe U XUMUYCCKUE

79 0 yaemne, ¢ 1 22.03.2025
CBOMCTBa, IPUMEHEHNUE
AMboTepHBIE CBOMCTBA OKCHUIA U THAPOKCUIA ATTFOMUHUSI

go Amborep /1 W THAPORCHI | 22.03.2025
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX TTPUMEHEHNE

81 Pemenune 3a1a4 pa3IMYHBIX THIIOB 1 23.03.2025

82 [IpaxTnueckas padota Ne 7. Pemienue skcnepuMeHTaIbHBIX 1 05.04.2025
3a1a4 no Teme "MeTauibl TN1aBHbIX noArpymmn"” T

83 OO01mas xapakTepucTUKa MeTaioB mo0ouHbIx noarpymnn (b- 1 05.04.2025
rpynn) [leproanyueckoit cUCTEMbl XUMUYECKUX JIEMEHTOB T
dusnueckre U XUMHUYECKUE CBOMCTBA XpOMa U €T0

84 y p 1 06.04.2025
COEIMHEHMH, UX TPUMEHEHUE
Baxueiinine coequHeHuss Mmaprauna. IlepMadnranaTt kaaus

85 A prafua. 1iep | 12.04.2025

€r0 OKHUCJINTELHBIE CBOMCTBA



KoanuecTBo yacos DJIeKTPOHHbIE

Ne Tema VDOKA K n Hara uudgponbie
n/n yp Bcero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi

dusnyeckre ¥ XUMHUECKHE CBOMCTBA JKelie3a U €ro

86 - 12.04.2025
coequHeHui. [loydenne u mpuMeHeHNEe CIIJIaBOB JKee3a
du3nuecKkue U XMMHUECKIE CBOMCTBA MEJU U €€ COCTUHCHMUIA,

87 A A 1 13.04.2025
UX PUMCHCHHE
dusnueckre ¥ XUMHUYECKHE CBOMCTBA IUHKA U €r0

88 y " 1 19.04.2025
COCIMHEHUH, X MpUMEHEeHHE. [ MIPOKCOKOMIUICKCHI ITUHKA
IIpaktuueckas padora Ne 8. Pemenue sxcnepuMeHTaAIbHBIX

gg P b PHIM 1 19.04.2025
3aj1a4 1o TeMe "MeTasuibl HOOOYHBIX HOATPYIII

90 Pemenue 3a1a4 pa3IMYHBIX THIIOB 1 20.04.2025
O060011IeHNE U CUCTEMATU3ALMSI H3YYEHHOI0 MaTepuaa 1o

91 . / T 3y p 1 26.04.2025
TeMe "MeTaibl

92 KonrponbsHas padora mo reme "MeTtauisr” 1 26.04.2025
Amnanus pe3ynbTaToB KOHTPOJILHOM padOThI, KOPPEKIUS

93 pesy P P PPeihl 1 27.04.2025
OIHOO0K
Ponpb xumun B obecrieueHUN YCTOWYHUBOTO PA3BUTHS

94 dgenoeuectBa. [IoHsATHE O HAYYHBIX METOAAX UCCIIeOBaHusS 1 03.05.2025
BEIIIECTB
HayuHble MpUHIUITBI OpraHU3alud XUMHYECKOTO

95 mnpowusBozacTBa. [IpoMEBIIITICHHBIE CTIOCOOBI TOTYICHHS 1 03.05.2025
Ba)KHCHIIINX BEILIECTB
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIECH CPEIbl H €TI0

96 P PY@IOeH cpea 1 04.05.2025
MTOCJICICTBHS

97 Xwumus u 3M0pOBbE YeoBeKa. JIekapcTBEHHBIE CpeICTBA 1 10.05.2025
Xumust muny. Pojib XxuMun B o0ecieyeHUH MHUIIEBOM

98 - - 1 10.05.2025
0€301aCHOCTH

99 Kocmernueckue u napgromepHsie cpeactsa. beitoBas xumus 1 11.05.2025



KoanuecTBo yacos DJIeKTPOHHbIE

e Tema ypoka K I Hara uudpoBLIe
n/n yp Bceero OHT%OM’HHe paKTﬁ"quK"e U3yYEeHUS o0pa3oBaTte/ibHbIE
PaboTHl Pa0OTEI pecypchbl

XuMUA B CTPOUTENBCTBE. BaxkHelie CTpouTesIbHbIE U

1 17.05.2025
KOHCTPYKIIMOHHBIC MaTEPUAITBI
101 XuMUS B CETBCKOM X03s1icTBE. OpraHuyecKkue u 1 17.05.2025
MUHEPAJIBHBIC YI00pEHUS
102 Cucremaruzanus 1 0000IIEHNE 3HAHUI 10 TEME 1 18.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos A.A., JIynun B.B.;
non penaknueii Jlyauna B.B., O0miecTBo ¢ orpaHUnYeHHON 0TBETCTBEHHOCTHIO «[PODA»;

AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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