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MOSICHUTEJbHAS 3AIMNCKA

Pabouvas mporpamMMa 1o XMUMUH Ha ypoBHE cpeaHero odmero odpazoBanus pa3padoTana Ha ocHOBe PenepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 ob6pasoBanun B Poccuiickoii denepauuu», TpeOOBaHUil K pe3yinbraTaM OCBOCHHUS (enepanbHON
oOpazoBarenbHOI mporpaMmel cpeanero obmiero oopazoBanus(@OIT COO), npencrasieHHbIx B DeepaIbHOM TOCYJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, ¢ yuérom KoHuenumu mpenojiaBanus y4eOHOTO TmpeaMera «XHMHUS» B 00pa3oBaTEIbHBIX
opranmzanusx Poccuiickoit ®eneparyu, peanu3yrOIIMX OCHOBHBIC 00pa30BaTENbHBIC MPOrPAMMbI, M OCHOBHBIX MOJOXCHHUI
«Crparerun pasButusi Bocnutanus B Poccuiickoit ®@enepaunu Ha nepuon no 2025 rona» (Pacnopsoxenne IIpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YIIyONEHHOTO HM3YUCHHS 3aHHMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAyYHOTO OOpa3oBaHUS
yuamuxcs 10—11 xmaccoB. M3ydeHue mpeamMeTa, peaqu3yeMoe B YCIOBUAX Iu(PepeHIHPOBAHHOTO, MPOQUILHOIO O0y4YeHHS,
NpU3BaHO OOECTeYUTh O00Ie00pa30BaATENbHYI0O W OOLICKYIBTYPHYIO NOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaluyd UX K OBICTPO MEHSIOLIMMCS YCJIOBHSIM JKM3HH B COIMYME, a TakoKe JUIA TPOJOJDKEHHS OOY4YeHHS B OpraHU3alUsx
npodeccnoHaIbHOT0 00pa30BaHus, B KOTOPBIX XUMUS SBIISIETCS OJHON M3 MPUOPUTETHBIX AUCIIUILIHH.

B nporpaMme nmo XumMHMM Ha3HauYe€HHE NpeAMeTa «XUMHs» I0JydaeT IMOJPOOHYI0 HHTEPIPETAIHI0O B COOTBETCTBHH C
ocHoBonojararomuMy  nosoxenusMu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LeNeH, colepKaHWs, pe3yJbTaToB OOY4eHHS U
TpeOOBaHUH K YPOBHIO TOATOTOBKH BBIITYCKHUKOB. CBHIETEIECTBOM TOMY SIBIISIOTCS CIIEAYIONIME BBIMOJHSAEMBIE MPOrpaMMON MO
XUMUHU QYHKIHH:

UH()OPMAIIMOHHO-METOANYECKasl, pealu3alus KOTOpoi obeclieunBaeT MOJIyueHHE IPEJCTABICHUS O LEJAX, COIep:KaHuU, oOuiei
CTpaTeruy 0Oy4eHus, BOCIUTAHUS U Pa3BUTHUsI 00YUaAIOIUXCS CPEJCTBAMU IIPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO IpoduLs;
OpTaHM3AIMOHHO-IUIAaHUPYIOIIAsl, KOTOpask MpeaycMaTpruBaeT oNpeaeieHHe: IPHHIMIIOB CTPYKTYPHPOBAHUS U MOCIEA0BATEILHOCTH
W3y4eHUsI y4eOHOro MaTepHana, KOJMYECTBEHHBIX W KadeCTBEHHBIX €ro XapaKTepPUCTHK; TIOAXOMOB K (HOPMHUPOBAHHIO
COZIEpKaTeNIbHOM OCHOBBI KOHTPOJI U OLEHKH 00pa30BaTEIbHBIX JOCTIXKEHUHM 00ydaloIUXcs B paMKaX MTOIOBOM aTTECTAllUU B
(hopMe eMHOro roCy1apCTBEHHOTO K3aMeHa 110 XUMHH.

IIporpamma [utst yroTyOIEHHOTO U3YYIEHHST XUMUH:
yCTaHABIMBAeT HWHBAapUAHTHOE IIPEJMETHOE COAepXKaHWe, oOs3aTeNbHOe M HM3YYeHHS B paMKaxX OTHENbHBIX mpoduiei,
IpefycMaTpUBAET paclupeieNICHUe U CTPYKTyPUPOBAHUE €T MO KJIaccaM, OCHOBHBIM COJIEP)KATEIbHBIM JTUHUAM/pa3ienaM Kypca;
JaéT MPUMEPHOE paclpeaeneHne yueOHOro BpEMEHH, PEKOMEHIyeMOT0 JJIsl U3yUeHUS OTJEIbHBIX TEM;

IpeaaraeT TMPHUMEPHYIO IOCIEAOBATENLHOCT, HM3YYSHHS Y4eOHOro MaTepHana ¢ Y4€TOM JIOTMKH IOCTPOEHHS Kypca,
BHYTPHIIPEMETHBIX U MEXITPEAMETHBIX CBS3EH;

JaéT METOAMYECKYI0 HMHTEpIpeTaluio LeJed M 3ajad M3ydeHHs IpeaMera Ha YIIyOJIEHHOM YPOBHE ¢ y4ETOM COBPEMEHHBIX
IPUOPUTETOB B CUCTEME CPEJHEro o0Iiero o0pa3oBaHUs, COAEPIKATENBHON XapaKTEPUCTHKY IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS
OCHOBHOIT 00pa30BaTeNbHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHus (JJMYHOCTHBIX, METANPEIMETHBIX, PEMETHBIX ), & TakKe C
y4ETOM OCHOBHBIX BUJIOB Y4eOHO-ITO3HABATENBHBIX EUCTBHI 00yJaIOIIerocs Mo OCBOCHHIO COACPKAHMS TIpeIMeTa.

ITo BceM Ha3BaHHBIM MO3UIHUAM B IIPOrpaMMe 1o XUMUH NPEAYCMOTPEHA MPEEMCTBEHHOCTD C OGy‘{CHI/IeM XUMHUHU Ha YPOBHE
OCHOBHOTO 00mero o0Opa3oBaHus. 3a TIpeaesiaMH YCTaHOBJICHHOW MpPOTPaMMOil MO XuUMHHM 00s3aTelIbHOH (MHBapUaHTHOM)
COCTaBIIIOIIEH CcomepaHus y4eOHOro mpeaMeTa «XHMEs» OCTaéTcsi BO3MOYKHOCTH BBIOOpA €ro BapHaTHBHOW COCTaBISIOLICH,
KOTOpast AOJDKHA ONIPEAENATHCS B COOTBETCTBHHU C HAMPABICHNEM KOHKPETHOTO MPOGuiIst 00ydeHHs.

B coorBerctBum ¢ koHuentyanbHbIMU nosiokeHHssMH PI'OC COO o Ha3Ha4eHUM NMPEIMETOB 0a30BOTO M YIIYOJEHHOTO
ypoBHel B cucteMe muddepeHInpoBaHHOr0 00y4YEeHUs] Ha YPOBHE CpeHEro o0IIero o0pa3oBaHus XHMMUsS Ha YPOBHE yriyOIEHHOTO
W3y4YeHMs HAINpaBJIeH Ha peau3aliio IPEEeMCTBEHHOCTH C MOCIEIYIOIUM 3TAllOM MOJy4eHUsI XUMHUYECKOT0 00pa30BaHUs B paMKax
H3YUYCHUS CIICHUAJIBHBIX €CTECTBCHHO-HAYYHBIX U XUMHUYCCKUX NUCHUIIIMH B BYy3aX U OpraHU3aluAX CPCIHETO Hqu)CCCHOHaHbHOFO
oOpazoBanus. B 3Toi cBA3M mM3yueHume mpeaMmeTa «XHUMHS» OPUEHTHPOBAHO IPEHMYIIECTBEHHO HA PACIIMPEHHE U YrioyOJeHue
TEOPETHYECKOW M MPaKTHYSCKOW IMOJITrOTOBKH OOYYAIOIIMXCS, BHIOPABIIMX ONpENeNEHHBIA Mpoduib oOydeHHs, B TOM YHCIE C
MEPCIIEKTHBOM MOCIEAYIOMErO MOMYISHHsT XHMHUUECKOT0 00pa3oBaHusl B OPraHM3alMsIX MPopecCHOHAIFHOTO 00pa3oBanus. Hapsoy

¢ otuM, B cBere Tpedosanuit ®PI'OC COO Kk mnaHUpyeMBIM pe3ysbTaTaM OCBOCHHS (elnepaqbHOM 00pa30BaTENbHOW NMPOrpaMMbl



cpenHero ooOmiero oOpa3oBaHMs HM3Y4YEHHE IpeaMera «XHUMHS» OpPHEHTHPOBAHO TAKKE HA pELIeHWE 3a7ad BOCIHMTAHHUS U
COLIMANBHOTO Pa3BUTHs OOydarommxcs, Ha (GOpMHpOBaHHE y HHX OOIIEHMHTEIUICKTYaJbHBIX YMEHHMH, YMEHHH palHOHAIM3ALNN
yuebHOro Tpyna u 0000IIEHHBIX CIIOCOO0B EATEIBHOCTH, MMEIOIINX MEXKIUCIUIUTMHAPHBIH, HaIIpEAMETHBII XapaKkTep.

CocCTaBiIIOIMMHY IIpeaMeTa « XMMHsD» Ha YPOBHE YrIIyOJIEHHOTO U3y4YEHUS SBIAIOTCS YriryOnéHHble Kypebl — «Opranudeckas
xuMis» 1 «OOImmas ¥ Heopranudeckas XuMusDy. [Ipu ompeaeneHny moaxoa0B K 0TOOPY U CTPYKTYPHOH OpraHU3aluy COIEpKaHUs
3THX KypCOB B IIPOTrpaMMe 10 XUMHHU 3a 0CHOBY NpHHATHI nojioxkenuss ®I'OC COO o paznnuusx 6a30BOro U yriry0JIEHHOTO ypOBHEH
U3y4YEeHHUS IpeaMeTa.

OcHoBy conepxaHusi KypcoB «Opranndeckas xumus» u «OOmas U HeOpraHMYeCcKass XMMHs» COCTaBIISIET COBOKYIHOCTb
NpPEJMETHBIX 3HAHHUA M YMEHHWH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO H3YUCHHs MpeaMeTa. JTa CHUCTeMa 3HAHWW TOJydaeT
OIIpeAeIEHHOE TEOPETUIECKOE NOMOIHEHUE, TO3BOJIAIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINHA 00BEM (HaKTOIOTHIECKOro
Marepuana. Tak, Ha yriyOJI€HHOM YpOBHE H3Y4YeHHs INpenMeTa oOecrieueHa BO3MOXKHOCTh 3HAYUTENIHHOTIO YBEIHYEHHs 00BbEMa
3HaHUH 0 XUMHYECKHX HJIEMEHTaX M CBOMCTBAaX MX COCIMHEHHUI Ha OCHOBE PAcUIMPEHUs U YIiyOJIeHHs MPeCTaBICHUI O CTPOSHUH
BEIL[ECTBA, XUMUIECKON CBS3H M 3aKOHOMEPHOCTSX MPOTEKaHUs PEaKLUid, pacCMaTPUBAEMBIX C TOUKH 3PEHUS] XUMUIECKOH KMHETUKH
U TepMOJIUHAMUKH. M3ydeHue mnepuoauueckoro 3akoHa W [lepuonuueckod CHUCTEMbl XHMHYECKHX 3JIEMEHTOB Oa3upyercss Ha
COBPEMEHHBIX KBAHTOBOMEXAHHYECKUX IPEJCTABICHUSAX O CTPOCHHUHM aTOMa. XUMHYECKas CBSI3b OOBSACHACTCS C TOYKU 3PEHHS
9HEPreTHUECKUX M3MEHEHH NpH €€ 00pa30BaHHUH M pa3pyIICHHUH, a TAKKe C TOYKH 3pEHUsT MEXaHU3MOB €€ oOpa3oBaHusl. M3yueHne
THUIIOB peaKkIHil IOMOJHAeTCS (GOopMHpOBaHHEM MPENCTABICHHH 00 DJEKTPOXMMHUYECKHX MpOoLeccax M JJIEKTPONM3E PACIUIaBOB U
PacTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMUU IIPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTU COeIMHEHUH yremnseTcs ocoboe
BHUMAaHHUE BOIPOCaM 00 AJIEKTPOHHBIX 3((ekTax, 0 B3AMMHOM BJIMSHUU aTOMOB B MOJIEKYJIaX M MEXaHH3MaX PEaKIHi.

Ocoboe 3HaueHHE HMeEEeT TO, YTO Ha COJCPKAaHWE KypCOB XHMHH YIIYONEHHOTO YPOBHS H3Y4YEHHUs ISl KIAcCOB
ornpenenéHHoro npoduis (TJIaBHEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHHH K OOINel chcTeMe NMPeIMETHBIX 3HAHHI)
OKa3bIBAIOT BIUSHHE CMEXHbBIE MPEIMEThl. TaK, HalpUMep, B COJEPXKAHUU MpeaMeTa s KJIaCCOB XUMHUKO-(pHU3HYecKoro npoduis
Oouspioe 3HaYeHUE OYIYT MMETh dJIEMEHTHl y4eOHOro Marepuaia mo obmeil xumuu. [Ipyn n3ydeHun mpeaMmera B JaHHOM CIydae
aKIeHT OyJeT cenaH Ha OOIIHOCTD METOIOB MMO3HAHMS, OOITHOCTE 3aKOHOB M TEOPUI B XUMHHU U B (QU3HKE: aTOMHO-MOJIEKYIIIpHAst
Teopust (MOJIEKyJsipHAsE Teopus B (U3UKE), 3aKOHBI COXPAHEHUS MAacChl M HHEPTrUH, 3aKOHBl TEPMOJWHAMHUKH, SJICKTPOIIN3A,
IPE/ICTABIEHHS O CTPOCHHUHU BELIECTB U JPYToe.

B 10 xe Bpems B coAepKaHWH NpeaMeTa Ul KIacCOB XUMHKO-OHOJIOTMYECKOTro MpoGuiis OONbIIMN yIeNbHBINH Bec OyaeT
MMETh OpraHHYecKasi XUMUsL. B 9ToM cirydae npenocTaBiisieTcsi BO3MOKHOCTB JUIs 00Jiee 00CTOSATENEHOTO PACCMOTPEHHS XUMHIECKON
OpraHU3alMy KJIETKH KaKk OMOJOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJST, K PUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK
JIMIIUBI, 6CJ'IKI/I, YriaeBoabl, HyKJICHMHOBBIC KUCJIOTHI U ApPYTrue. HpI/I 3TOM 3HAHHUS O COCTaBE U CBOMCTBAxX HpCﬂCTaBI/ITeﬂeﬁ OCHOBHBIX
KJIACCOB OPTaHMYECKUX BELIECTB CIIY)KAT OCHOBOH ISl U3y9YEHHS CYITHOCTH MPOLeCCOB (DOTOCHHTE3A, ABIXaHUs, TIUIIEBAPECHUSL.

B mnane QopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOILICHAYYHBIX METOAOB IO3HAHHUS W ONbITA
IPaKTUYECKOTO TNPUMEHEHHsS HayuHBIX 3HaHUI u3ydeHHe TpeaMera «XuUMHA» Ha yYINIyONEHHOM YPOBHE OCHOBAaHO
Ha MEXIPEIMETHBIX CBS3AX C YJYEOHBIMH NpeIMEeTaMH, BXOJSIIMMH B COCTaB NMPEAMETHBIX obnacteil «EcTecTBeHHO-HaydHbBIE
peaMeTh», «MaremaTrka 1 HHQOpMaTHKa» U «PyccKuil SI3bIK U IUTEpATypay.

TIpu n3yyenuu yueOHOro rnpeamera « XuMus» Ha yriryOJI€HHOM YpPOBHE TaKKe, KaK Ha yPOBHE OCHOBHOTO M CPEAHEro 00IIero
oOpazoBanus (Ha 0a30BOM YpOBHE), 3aJaucii NMEPBOCTEIIEHHOW 3HAYMMOCTH SBISETCS (OPMHUPOBAHHME OCHOB HAYKH XMMHH KaK
00JIacTH COBPEMEHHOTO €CTECTBO3HAHHMS, NPAKTUUECKON NESATENFHOCTH YeIOBeKa U OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJIBTYPHIL.
Pemrenne 3Toii 3a1a4u Ha yrITyOJIEHHOM YpOBHE M3YUSHHUS MPeIMeTa IpeIoyiaracT peajn3aliio TaKuX 1ejeH, Kak:

(bOpMI/IpOBaHI/Ie Hpe}lCTaBJ’ICHHﬁ: 0 MaTcpruajJIbHOM €IUHCTBE MHpPaA, 3aKOHOMCPHOCTAX U ITO3HABACMOCTH SIBJICHU M Ipupoabl, 0 MECTE
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M e€ BedyIled ponu B 0OECHeYeHHH YCTOHYMBOIO Pa3BUTHUS UENIOBEUECTBA: B PEIICHUH
MpOOJIEM SKOJIOTUUECKOM, SJHEPTeTHYECKON U MUILEBOI 0€30IIaCHOCTH, B PAa3BUTHU MEIUIIMHBI, CO3IAaHUM HOBBIX MAaTEPHAIIOB, HOBBIX
HCTOYHHKOB DHEPTHH, B 00ECIICUCHIN PAJHOHAIEHOTO MIPUPOIOOIb30BaHus, B (POPMUPOBAHHU MUPOBO33PEHHS U OOIIEH KyIbTYpPhI

YeJI0BeKa, a TAKXKE IKOJIOTHYECKH 0O0CHOBAaHHOTO OTHOLIEHHS K CBOEMY 370POBBIO U IPUPOAHOH Cpeae;



OCBOCHHE CHCTEMbl 3HAHHH, JIEXKAalMX B OCHOBE XWMHUYECKOW COCTABIIIOIICH €CTECTBEHHO-HAyYHOH KapTUHBI MHUpa:
(yHIaMEHTaNbHBIX OHATHI, 3aKOHOB U TEOPHH XUMHHU, COBPEMEHHBIX NPEICTaBICHUI O CTPOCHUH BEIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAaJMOJIEKYJSIPHOM, O TEPMOJMHAMUYECKHMX M KHUHETHYECKHUX 3aKOHOMEPHOCTSAX IPOTEKaHMs
XHUMUYECKUX peaKklHuid, O XHUMHUYECKOM paBHOBECHH, PACTBOpPAaX M JHUCIEPCHBIX CHCTEMax, 00 OOLIMX Hay4HbIX HpPUHIMIAX
XHUMUYECKOTO ITPOU3BOJICTBA;
(opMupoBaHHe y 00YyJaIOIIMXCSI OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHUX 3HAHUH U1 OOBSICHEHUS
KITIOYEBBIX HAeH 1 MpoOiieM COBPEMEHHON XHUMUH, ISl OOBSICHEHUS U MPOTHO3UPOBAHUS SIBIEHUH, HMEIOLINX €CTECTBEHHO-HAYIHYIO
NPUPOAY; TPAMOTHOTO PELIeHHUs IPOOIIeM, CBA3aHHBIX C XUMHUEH, MPOrHO3UPOBAHNS, aHAJIN3a U OLUEHKH C IMO3UIMK 3KOJIOTUYECKOH
0€30MacHOCTH MOCIEACTBUI OBITOBOW M MPOM3BOJCTBEHHON JIEATENHFHOCTH YEIOBEKA, CBS3AHHONW C XMMHYECKHM HPOU3BOJCTBOM,
UCIIOJIb30BaHUEM H IIEPEePadOTKOI BEIECTB;
yriryOJieHne TpeACTaBICHUH 0 HayYyHBIX METOJax MO3HAHMs, HEOOXOJUMBIX IJIsi NIPUOOPETeHUSI YMEHHH OpPUEHTUPOBATHCS B MUpE
BEIIECTB U OOBSACHEHUSI XUMHUYECKHX SBJIICHHH, UIMEIOIIHUX MECTO B IIPUPOJIE, B MPAKTUYECKOH JIEITENbHOCTH U TIOBCETHEBHOM KU3HHU.
B mnane peamu3anuy HepBOOYEPEIHBIX BOCIUTATENBHBIX W PAa3BUBAIONIMX (YHKIHMH LETOCTHOW CHUCTEMBI CpelHero oO0Iero
00pa3oBaHus NPH HM3YYEHUH NpeaMeTa «XUMHsS» Ha YIIyOJIEHHOM YpOBHE OCOOYI0 aKTyaJbHOCTh HPHOOPETAlOT TaKue LENu U
3a7a4H, KaK:
BOCIIUTaHUE YOCKAEHHOCTH B IMO3HABAEMOCTH SIBJIICHUH MPUPObI, YBAKEHHS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPETUYECKUX U
MIPUKIAJHBIX HCCIEOBaHUI B XUMHH, (OPMHUPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH;
pa3BUTHE MOTHBAIMU K OOYYEHUIO M TO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHTAHHIO HAa OCHOBE YCBOCHHS
00I1euesIOBEUECKUX [IEHHOCTEH;
pa3BHUTHE MO3HABATENBHBIX MHTEPECOB, WHTEIUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH oOydarommxcs, (OpMHUpPOBAHHE y HHUX
CO3HATEJIFHOTO OTHOLICHHUS K CaMOOOPa30BaHHIO M HENPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO yCHENIHOW MpodecCHOHANBHOH H
00IIeCTBEHHO I€ATEILHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IIOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;
(hopMHpOBaHUE YMEHUH M HABBIKOB Pa3yMHOI'O MPUPOAOIONB30BAHHS, PA3BUTUE 3KOJIOTHYECKOH KYJIBTYpHI, IPHOOPETEHUE OIBITA
00IIEeCTBEHHO-TIONIE3HOM IKOJIIOTHYECKON IESTEebHOCTH.
Oo0riee YHCII0 9acoB, MPEIYCMOTPEHHBIX [UIS H3YUSHUSI XUMUH Ha YTITyOJICHHOM YPOBHE CPEJHEro 00IIero o0pa3oBaHusi, COCTAaBIsIET

204 gacos: B 10 knacce — 102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 gaca B HEJIEIN0).



COJEPXAHUE OBYYEHMUS

10 KJIIACC

OPITAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKOH XHMMH.

[Ipenmer 1 3HaUE€HHE OPraHUYECKONW XUMUH, TIPEJICTABICHHE O MHOTOOOpa3uy OpraHUYECKUX COSANHEHUH.

DJeKTPOHHOE CTPOEHHE aTOMa yIiIepoa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS. BaneHTHbIE BO3MOKHOCTH aToMa yriiepoja.
XuMudecKas CBSI3b B OPraHMYECKUX COCOMHEHUSAX. THIBI THOPHAM3AIMK aTOMHBIXOpOHUTaNel yriaepoaa. MexaHH3Mbl 00pa30BaHMs
KOBAJICHTHOW CBs3U (OOMEHHBIM U JTIOHOPHO-aKUENTOPHBIN). THUIBI IepeKpbIBaHUSI aTOMHBIX OpOuTaine, 6- u m-cs3u. OnuHapHas,
JBOWHas M TpoiHas cBsi3b. CrocoObl pa3priBa CBs3eil B MOJIeKyJaX OpraHHuecKux BemlecTB. [IoHATHE O CBOOOAHOM palukaie,
HYKJIeO(HIIE 1 JIEKTPOdHIIE.

Teopust cTpoeHus opraHuyeckux coenuHeHul A.M. byTiepoBa M COBpeMEHHBIE INMPEACTABIEHHUS O CTPYKTYPE MOJIEKYIL.
3Ha4yeHUE TEOPUHM CTPOCHHS OPraHUYECKHX COCAMHEHHH. MoOoNeKylspHble M CTPYKTYpHbIe (opmynbl. CTpyKTypHBIE (HOPMYIIBI
pa3NMYHBIX BUAOB: pa3BEpHYTas, COKpamléHHas, ckeineTHas. V3zomepus. Bumsl u3omepuu: CTPYKTypHas, HPOCTPAHCTBEHHAs.
OnexTpoHHbIe 2QHEKTH B MOJIEKYIaX OPTaHUIECKUX COSANHEHUH (MHIYKTUBHBIA H ME30MEPHBIN 2 (QEKTHI).

IIpencraBnenne o KiIacCH(UKALMK OpraHndeckux BemiectB. lloHstne o ¢QyHKUMOHanbHOW Tpymnme. ['omosnorus.
T'omonoruyeckue psangsl. Cucremarnyeckas HoMeHKinatypa opranndeckux coeauHeHuid ([UPAC) u TpuBHanbHbBIE Ha3BaHHUS
OTJENbHBIX IPEICTaBUTENEH.

OcoOeHHOCTH M KiIaccU(UKAIMS OpraHMIecKUX peakiuil. OKHCINTENbHO-BOCCTAHOBHTENBHBIE PEAKIHH B OPraHHYECKOH
XUMHH.

DKCIepUMEHTATbHBIC METOJIBI M3YUCHHSI BEIIECTB U MX IPEBPAIICHHA: 03HAKOMJICHHE C 06p33L[aMI/I OPraHn4CCKNX BEIICCTB U

MaTepuajaMd Ha MX OCHOBE, OIIBITHI 110 IIPEBPAICHUIO OPraHWYECKUX BEIIECTB NpPU HArpeBaHuHU (IUIaBJIEHHUE, OOYIJIMBaHUE U
TOPEHHUE), KOHCTPYUPOBAHHE MOJIENICH MOJIEKYJI OPraHUYECKHX BEIIECTB.

Yraesonopoasbl.

AnkaHpl. ['oMoNIOTHUECKHI psiI ajKaHOB, oOmas Gopmyna, HOMEHKIATypa U H30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ aIKaHOB, SP>-TUOPHUAN3AIMS aTOMHBIX OpOHTaNlel yriaeposa, 6-cBsi3b. Du3nuecKkrue CBOWCTBA aJKaHOB.

XUMUYECKHe CBOMCTBA aJIKaHOB: PEaKLUK 3aMEICHUs], N30MEPU3alUH, JEeTUIPUPOBAHHS, IUKIN3ALUH, TUPOJIN3a, KPEKHUHTa,
ropenus. [IpencraBienne o MeXaHU3Me PEAKIMN PaJUKaIbHOTO 3aMEICHUSL.

Haxoxnenue B mpupoze. CriocoObl MosTyueHHs ¥ IPUMEHEHNE alTKaHOB.

uxioankansl. OOmas ¢opmyna, HoMeHKIaTypa U uzomepusi. OCOOCHHOCTH CTPOCHUSI M XUMUYECKHX CBOWCTB MajbIX
(umkonponaH, UUKIOOYTaH) M OOBIYHBIX (IMKIJIONMEHTAH, IUKJIOTEKCaH) LUKIoaNKaHOB. CrocoObl MOJy4EHUS U NpPUMEHEHHE
LUKJIOAJIKAHOB.

Anxensl. 'omonornueckuil psa ankeHoB, obmas ¢GopMmyliia, HOMEHKJIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKCHOB, SP>-THOPHIM3alMs aTOMHBIX opOuTanel yriepona, 6- U n-cBsi3u. CTpyKTypHast U reomerpuyeckas (LEc-TpaHc-)
nzomepus. Ousndeckre CBOWCTBA aJKEHOB. XMMHUYECKHE CBOMCTBA: peaklUWU MPHCOSAMHEHHUS, 3aMEUICHUsI B O-[IOJIOKEHUE MpPU
JIBOWHOW CBA3M, MOJUMepH3anuu U okucieHus. IlpaBuno MapkoBHuKoBa. KauecTBeHHbIE peakluy Ha ABOHHYIO cBA3b. CrocoObl
TIOJTy4EeHUS U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccuduxaiys ankaaueHoB (COnpspkEHHBIC, H30JIMPOBAHHEIC, KyMyauposanHuie). OCOOEHHOCTH IEKTPOHHOTO
CTPOCHUSI U XMMMYECKHUX CBOWCTB CONpPSUKEHHBIX IUEHOB, 1,2- u 1,4-mpucoenunenue. [lonmumepusanus conpsyKEHHBIX JUEHOB.
CriocoObl OTy4eHUs 1 IPUMEHEHHE aJIKaJUECHOB.

Ankunsl. 'oMonoruyeckuil psa aakuHOB, odmas GopMyia, HOMEHKIATypa ¥ H30MepHs. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOCHHE MOJIEKYJ aJKWUHOB, Sp-THOpUAM3AIUS aTOMHBIX opOuTaned yriepona. dusuueckue CBOWMCTBA ATKUHOB. XHMMHUYECKUE



CBOWCTBA: peakUUM NPUCOEAWHEHHS, TUMEPH3alUHd W TPUMEpHU3aLUH, OKUCIEHUs. KHUCIOTHbBIE CBOWCTBA AIKMHOB, MMEIOLIMX
KOHIICBYIO TPOHHYIO CBs3b. KauecTBEHHBIC peaKI[K Ha TPOHHYIO CBsi3b. CIIOCOOBI MOyYeHUS ¥ TPUMEHEHUE aJIKHHOB.

Apomarudeckue yrieBoJopozab! (apeHsl). ['omonorudeckuil psaj apeHoB, obuias (opmysia, HOMEHKIATYpa M H30MeEpus.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30u1a. Pu3nueckue CBOHCTBA apeHOB. XUMHYECKHE CBOMCTBa OeH30M1a U
€ro TOMOJIOTOB: PEaKIMH 3aMELICHUs] B O€H30IbHOM KOJbLE M YIIIEBOJOPOAHOM DPaaMKalle, PEaKUUH MPUCOSAUHEHHS, OKHUCICHNE
romosoroB Genzona. I[Ipencrasnenne 00 OPHEHTUPYIOLIEM NEHCTBUHU 3aMeCTHTeNed B OEH30JbHOM KOJbIE Ha IIPUMEPe aJIKWIBHBIX
panuKaioB, KapOOKCHIILHOM, TMAPOKCHIBHOM, aMHHO- M HHUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOOEHHOCTH XMMHYECKUX CBOICTB
ctupoda. [lomumepu3zanus ctuposa. CrocoOb! MoMydeHHs U IPUMEHEHHE apOMaTHYECKUX YTIIEBOZAOPOI0B.

Ipuponnsrii ra3. [Tonyraeie HeQTsHBIC Ta3bl. HeTh 1 € npoucxoxkaeHre. KaMeHHBIN yroib ¥ MPOAYKTHI €ro nepepaboTKH.
CriocoObl  TIepepaboTKH HEePTH: TNEepPEeroHKa, KPEKUHr (TePMUYCCKUH, KaTaTUTUYEeCKUiH), pUGOPMHHT, MHPOIH3. [IPOIYKTHI
nepepaboTKy He(TH, UX PUMEHEHHE B IIPOMBILIUICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKLY Pa3JIMUHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DnexkTpoHHOE CTpOeHHE TaJIOTEHITPOU3BOTHBIX YIJIEBOAOPOIOB. Peakuun 3aMeIeHNs rajoresa Ha
THIIPOKCOTPYIITY, HUTPOTPYIIILY, IMAHOTPYIITY, aMUHOTpymIy. [lelicTBHE Ha rajJoreHIporu3BOIHBIE BOJHOTO U CIIUPTOBOTO pacTBOpa
ménound. B3auMonelcTBHE NUrajoOreHaJIkaHOB C MarHMEM | IUHKOM. [[oHSATHE O MEeTaJUIoOPTaHMYECKHX COCITUHEHUSX.
Hcnonp30BaHue rajJoreHIPOM3BOAHBIX YTIIEBOIOPOIOB B OBITY, TEXHUKE H IIPH CHHTE3€ OPTaHUYECKHUX BEIECTB.

OKCIepUMEHTATbHBIC METOJBl M3VUCHHS BEIISCTB M WX IPEBpaICHUM: HU3YyUYCHUC (1)H3H‘IECKI/IX CBOMCTB YriaeBoaopoaoB

(pacTBOPUMOCTE), Ka4eCTBEHHBIX PEaKLUi YIIeBOJOPOAOB pa3IMUHBIX KiaccoB (oOecuBeunBaHuEe OpPOMHON MM MOAHON BOIBIL,
pacTBopa IepMaHraHara Kajius, B3aUMOJCHCTBHE alleTHJICHa C aMMHayHbIM pacTBOpoM okcuna cepedpa(l)), kadecTBeHHOE
OoOHapy)XeHHE yIiiepola M BOJOPOJa B OPraHMYECKUX BEIEeCcTBaxX, MOJTYUYEHHE JTHICHA M M3yYEHHE €ro CBOWMCTB, O3HAKOMIICHHE C
koiurekusaMu «Hedte» U «Yrom», ¢ o0pa3namMu IIacTMacc, KaydyKoB M PE3WHBI, MOJEIHUPOBAaHHE MOJEKYN YIIEBOJOPOIOB U
TaJOreHIIPOU3BOAHBIX YIIIEBOLOPOIOB.

Kucnopoacoaep:kaiue opraHnyeckue coeHHeHHs.

TIpenensHble 0HOATOMHBIC CIUPThL. CTPOCHHE MOJICKYN (Ha MpUMepe METaHoJa U 3TaHoja). ['oMoJorudeckuil psij, oomas
¢dopmyna, U30Mepusi, HOMEHKIATypa U kiaccupukanus. Ouznyeckue cBOMCTBA NpeeNIbHBIX OAHOATOMHBIX CIIHPTOB. BomopoaHble
CBSA3U MCXKAY MOJICKYJIaMU CIIMPTOB. XUMHYECKHE CBOMCTBA: peakunu 3aMCUICHU, ACTUApaTallii, OKUCIICHUS, BSaHMOHCﬁCTBHC C
OpTaHUYECKHMH M HEOpraHMYECKUMH KucioTaMu. KauecTBeHHas peakuus Ha OJHOATOMHbIE CIIUPTHL. JleficTBHe STaHONa U MEeTaHoa
Ha opraHm3M yenoBeka. CocoObl MOyYeHHs U TPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

IIpoctsie 3¢upsl, HOMEHKIATYpa U n3oMepus. OcoOeHHOCTH HU3UIECKUX MU XUMUYECKHX CBONCTB.

MHoroaromMHbIe CIIUPTBI — OJTWICHTJIMKOJIb W TIIMLHCPUH. dusnyeckre M XUMHUYECKHE CBOMCTBA: pCakunu 3aMCUICHUA,
B3aHMOJICHCTBAE C OPraHWYEeCKMMH M HEOPTAaHWYECKMMH KHCJIOTaMH, KAadeCTBEHHas peaklus Ha MHOTOATOMHBIE
cnuptsl. [IpeactaBiaeHne o MexaHM3Me peaklMi HyKkneo(WIbHOTO 3aMelieHus. JleficTBue Ha opraHum3M uenoBeka. CrocoOsl
MOJIYUYCHUS U IPUMECHCHUE MHOTI'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIBI, B3aHMHOE BJIMSHHE THIPOKCOTPYNIEI M OeH30JbHOTO simpa. dusndueckne cBOiCTBa (eHoma.
OCOOSHHOCTH XUMHYECKHX CBOWCTB (eHona. KauectBeHHBle peakiun Ha (enon. TokcnuHocTh (eHona. CriocoObl MOMydeHus U
npuMeHenue ¢penomna. denondopmanbIeruHas cMoia.

KapOoHunbHbIE COCTUHEHUSI — allbJCTHIbl U KETOHBL. DICKTPOHHOE CTPOCHHE KapOOHWILHOW rpymibl. ['oMonornveckue
pSObl aJbIETHIOB W KETOHOB, oOmas Gopmyna, W30Mepuss W HOMEHKIaTypa. Du3mdeckne CBOWCTBAa AbACTUAOB H KETOHOB.
XUMHYECKHE CBOMCTBA ANIBJCTUIOB M KETOHOB: PEakluu MpucoeanHeHus. OKWCICHHE albJerH0B, KayeCTBEHHBIE PEaKklnuH Ha
aAJIbACTUABI. CHOCO6BI TOJIYYCHUA U MPUMCHCHUEC aJIbACTUI0B U KETOHOB.

OnXHOOCHOBHbIE TpeleNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHHUsI MOJIEKYN KapOOHOBBIX KHCIOT. M3omepus u
HOMeHKJaTypa. du3ndeckue CBOHCTBA OJHOOCHOBHBIX MPEAETbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBSA3M MEXAY MOJEKYJIaMu
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOMCTBa: KHCIIOTHBIC CBOMCTBA, peakius OTCPUPHUKALMK, PEaAKUUU C ydacTHEM
YIIIeBOIOPOIHOTO panukana. OcoOCHHOCTH CBOWCTB MYpPaBBUHON KHUCIOTHL. [IOHATHE O MpPOM3BOJAHBIX KapOOHOBBIX KHCIOT —

CIIOXHBIX 3¢upax. MHorooOpasne KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEAENbHBIX M apoOMaTHYECKUX KapOOHOBBIX



KUCIIOT, AUKAapOOHOBBIX KHCIIOT, I'MAPOKCUKApOOHOBBIX KHUCIOT. IIpeacraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT: CT€apUHOBAS,
HaJIbMUTHHOBASI, OJICMHOBAS, IUHOIe8AS, TUHOIEeH08asA KUCTOTEL. CIIOCOOBI TOJTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble >¢upel. ['omonorudeckuil psa, obmas ¢dopMmyna, u30Mepus U HOMEHKIaTypa. dusnyeckue M XUMHYECKUE
CBOWCTBA: TMJPOJIU3 B KMCJION U MIEJTOYHOU cpeie.

XKuper. Ctpoenne, gusnyeckne U XUMHYECKHE CBOWCTBA JKHUPOB: THAPOJIM3 B KHUCIOH M 1IeNo4HOH cpene. OcoOEHHOCTH
CBOWCTB JKHPOB, COJIEPIKAIIUX OCTATKH HEMPEIeNIbHBIX KUPHBIX KUCIOT. JKUpBI B IpUpOJE.

MBELT4 KaK COJIM BBICIINX KapOOHOBEIX KHCIIOT, X MOIOIIee JeHCTBIE.

OOmas xapakTepucTuka yrieBonos. Kiaccudukamnus yrieBoios (MOHO-, TU- U Hosucaxapuibl). MoHocaxapuibl: IIHOKO3a,
(dbpykTO3a, ranakrosa, pubo3a, ne3okcupu6o3a. DuU3nUecKue CBOWCTBA W HaxoxkaeHune B mpupoge. PorocuHTe’. XHUMHUUECKHE
CBOMCTBA IIIOKO3BI: PEAKLUH C YIaCTHEM CHHUPTOBBIX M albJETHIHOM TPy, COUPTOBOE U MOJIOYHOKHCIIOE OpoxeHue. [Ipumenenne
IIIOKO3bI, €€ 3HaueHHe B JKU3HEJEATEIbHOCTH opraHusMa. Jlucaxapuiel: caxapo3a, MajibTo3a U JIakTo3a. BoccTaHapiuBaromue u
HEBOCCTaHaBIMBatoIue Aucaxapuiasl. ['uaponus nucaxapunos. HaxoxxaeHue B mpupoje u npuMmeHeHue. Ilomucaxapusl: kpaxmai,
TIIMKOTeH M 1euntono3a. CTpoeHHe MakpoMOJIEKyJl Kpaxmana, IJIMKOIeHa W LesIroso3bl. dusnyeckue cBOWMCTBa Kpaxmaia U
LEeJUTI0JI03bl. XUMHUYECKUE CBOMCTBA Kpaxmayla: M'MIPOJIN3, KaUyeCTBEHHAs PEaKLUs ¢ UOAOM. XUMHMYECKUE CBOICTBA IEIUTIONIO3BL:
TUIPOJIN3, T0JIydeHHe 3(UPOB LeI0a03bl. [ToHATHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM MENK).

OKCIIepUMEHTATbHBIC METOJBl M3YYCHHS BEIIECTB M WX MPEBPAIICHMIA: PacTBOPMMOCTh PA3JIMYHBIX CIIMPTOB B BOJC,

B3aMMOJICHCTBHE 3TaHOJIA C HATPHEM, OKHCIIEHHE 3THJIOBOTO CIMPTA B ajibJAETH] Ha pacKaJEHHOM MEIHOI NMPOBOJIOKE, OKUCICHHE
STUIOBOIO CIUPTAa AUXPOMATOM Kaslusl (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHATIOB), KaUECTBEHHbIE PEAaKLMH Ha aJbAEIUAabl (C
runpokcunom auammuncepedpa(l) u rugpoxcunom meau(Il)), peakuus riuuepuna ¢ rugpokcunom menu(Il), xumuyeckue cBoicTBa
pacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJIEHCTBUE pacTBOpa TIOKO3bI ¢ ruapokcugom Meau(Il), B3anMopelicTBrue kpaxmana ¢ HOJIOM,
pelIeHre SKCIepUMEeHTATBHBIX 33134 0 TeMaM «CiupThl B heHob», «KapOoHoBbIe KHCIOTEL ClIOXKHBIE dDUPHI».

A3oTcoaep:kaliue OpraHunyecKue coeJuHEeHHs.

AMHHBI — OpraHHYecKre IPON3BOJHbIE aMMHaka. Kiaccudukanus aMuHOB: anudaTiieckue U apoMaTHIecKue; NepBUIHEIE,
BTOpUYHBIE U TpeTHuHble. CTpOeHHe MOJEKyI, oOmas GopMmyna, n30Mepusi, HOMEHKIATypa H GU3HMIeCKHUe CBOHCTBA. XMMUYECKOE
CBOlicTBa anu(aTHYeCKuX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKMJIMPOBAHME, B3aUMOJCHCTBUE IEPBUYHBIX AMUHOB C a30THUCTOH
kucnoToi. Cou anKuIaMMOHHUS.

AHWIMH — TOpeAcTaBUTENb aMHHOB apomarnieckoro psga. CTpoeHue aHWIMHA. B3auMHOe BIMSHHME TPYNNI aTOMOB B
MoJekyne aHwinHa. OcOOEHHOCTH XUMHYECKHX CBOWCTB aHWIMHA. KauecTBeHHBIE peakuuu Ha aHWIMH. CHOCOOBI MONYYEHUS W
npuMeHeHue anudatuyeckux aMuHoB. IlosydeHne aHuInHa U3 HUTPOOEH307Ia.

Awmunokucnotsl. HomeHnknatypa u usomepus. OTIenbHbIE NPEICTaBUTEIN 0-aMHUHOKMCIIOT: INIMIMH, anaHuH. Ousnueckue
CBOMCTBAa aMHHOKHCIIOT. XHMHYECKHE CBOMCTBA aMHHOKHCIOT KaK aM(OTEpHBIX OPraHWYeCKHX COCAWHEHWH, peaKmus
HONUKOHAEHCAIUY, 00pa30BaHKe NMENTUAHON CBA3U. bronoruyeckoe 3HaueHUEe aMUHOKUCIOT. CHHTE3 U THAPOJIN3 HENTHIOB.

Benku kak mpupojHbie noauMepsl. [lepBuynas, BTOpUUHas U TpeTHUYHAS CTPYKTypa O0enkoB. XUMHYECKUE CBOMCTBA OEIIKOB:
THIIPOJIN3, IeHATypalys, KaueCTBEHHbIE PEaKIMy Ha OeIKH.

3KCH€DI/IM6HTHHLHI>IQ METOJIbl M3YYEHHUs BEIIECTB M MX IPEBpPAIICHUMN: pacTBOpEHUC 0elIKoB B BOJEC, ACHATYypalusd 0eIKoB

IPU HarpeBaHUY, L[BETHBIC PEAKLUM Ha OEJIKU, pELIeHUE YKCIEPUMEHTAIbHBIX 33a7a4 10 TeMaM «A30TCOAepIKaIlue OpraHUuYecKue
coeqMHeHUs» U «Pacnio3HaBaHMe OPraHMYECKUX COEIMHEHUI.

BrbicoxoMoJIeKyIAPHBIE COeIMHEHN .

OCHOBHBIC MOHATHUS XUMHUHM BBICOKOMOJEKYJISIPHBIX COEIUHEHUH: MOHOMEp, IHOJUMEP, CIPYKTYpHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALIUH, CPEHAA MOJIEKy IsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUH — MOJUMEepHU3aLus
U TOJINKOHICHCAIIUS.

Ilonumepnble  Marepuanbl.  Ilmactmaccsl  (HONMATHICH, — MOIMIPONWIEH, — IHOJUBHHUIXJIOPUI,  MOIHCTHUPOIL,
HONMMMETHIMETaKpHIaT, IOJIUKapOOHATH, MOIMITWICHTepedTanaT). Y Tunu3anus 1 nepepaboTka mIacTHKa.

OnacToMephl: HAaTypaJbHBIH KaydyK, CHHTETHUECKHE Kaydyykdn (OyTaJueHOBBIH, XJIOPONPEHOBBIH, H3OMPEHOBBIN)

W CWIMKOHBI. Pe3uHna.



BoJuiokHa: HaTypaibHbIE (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHBIC (BHCKO03a, AlETATHOE BOJIOKHO), CHHTETHYECKHE (KAIIPOH U
JIaBCaH).
Tonumepsl criennanbHOTO Ha3HaueHUs (Te(IIOH, KeBJIap, 3JEKTPONPOBOASIIINE MOJIUMEPHI, OropasiaraeMble OJIUMEpHI).

9KCHCDI/IM€HT€U’ILHBI€ MCTOJIbI HM3YYCHHA BCIICCTB M HX HDeBDaHIeHHfIZ O3HAaKOMIJICHUE C 06pa3uaMH INpUPOAHBIX H

HCKYCCTBCHHBIX BOJIOKOH, ITaCTMAacCC, Kay4YyKOB, PCIICHHUC J3KCICPUMCHTAJIBHBIX 3aaad II0 TEME «Pacrmo3HaBaHue IUIacTMacCc U
BOJIOKOH».

PacuéTHble 3aaun.

HaxoxIeHne MOJISKYISIpHOU (GOPMYNbI OPraHMYECKOTO COCAWHEHUsI M0 MAaCCOBBIM JOJISIM DJIEMEHTOB, BXOJSAIIMX B €ro
COCTaB, HAaXOXJICHHE MOJICKYJISAPHOI (OPMYNBI OpPraHHYECKOrO COEIUHEHHs Mo Macce (00bEMY) MPOAYKTOB CropaHHs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUM /WM MCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OPMYIIBI
OpTaHUYECKOTO BEUIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB HJIHM CIIOCOOOB MOJYYCHHUs, OMPEICIICHNE JOIH BBIXOJA MPOAYKTa
pEaKIMU OT TEOPETUICCKH BO3MOMKHOTO.

MexXnpeaMeTHBIE CBS3U.

Peanu3amusi MEXNpPEJIMETHBIX CBsI3ed NpPU HW3y4YCHUHM OpraHudeckod xuMuu B 10 Kigacce OCYIIeCTBIsSETCS dYepes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHH, MPUHATHIX B OTACNBHBIX MPEIMETaX €CTECTBEHHO-
HAYYHOTO LHUKIIA.

OOme eCTeCTBCHHO-HAyYHBIC [OHATHS: SIBJICHHE, Hay4HbIi (akT, THOOTe3a, TEOpWs, 3aKOH, aHaliW3, CHHTE3,
Knaccu(uKaIys, HabIIroJeHHEe, U3MEPCHHUE, YKCIICPHUMEHT, MOJIENb, MOJICIIMPOBAHHE.

dusnka: MatepHs, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOJEKyJa, JYHEPreTHYeCKUHl YpOBEHB, BEIIECTBO, TENO, O0BEM,
arperaTtHOe COCTOSIHHE BEIIECTBa, (PU3MIECKHE BEITMIHHbI, CUHHUIBI H3MEPEHHUsI, CKOPOCTh, JHEPTHs, Macca.

Buonorus: kieTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabOIU3M, HACIIEACTBEHHOCTh, aBTOTPO(MHBIA U reTepoTpodHbIN
THII TIMTaHUs, OpoXkeHne, (POTOCHHTE3, IbIXaHHE, OCTKH, YTIICBOIBI, XKHUPbI, HYKICHHOBbIE KHCIOThI, ()ePMEHTHI.

T'eorpadusi: moIe3HbIe HCKOMACMBIE, TOILUTHBO.

TexHomOrUsI: MHIIEBBIE MPOLYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHKS, MOIOLINE CPEICTBA, MATEPUAJIBI M3 UCKYCCTBCHHBIX U

CUHTCTHYCCKUX BOJIOKOH.

11 KUIIACC

OBIIASI U HEOPTAHUYECKASI XUMMUS

TeopeTnueckue 0OCHOBBI XMMHH.

Atom. CocraB aTOMHBIX siep. XuMUdeckuil iuemeHnT. M3otomel. CTpoeHHe 3IMEKTPOHHBIX 00O0JOYEK aTOMOB, KBAaHTOBEIE
qucia. DHEpreTHYeCKHe YPOBHH W TOAYPOBHH. ATOMHBIE opOuTamu. Kiaccudukanus XMUMHYECKHX dieMeHToB (s-, p-, d-, f-
9JIeMeHThl). PacrpesneneHue 3J€KTPOHOB IO aTOMHBIMOPOMTANISM. DIEKTPOHHBIE KOH(Urypalud aTOMOB 3JIEMEHTOB IEPBOIO—
4eTBEPTOTO MEPUOJIOB B OCHOBHOM M BO30YKJEHHOM COCTOSIHUH, HJICKTPOHHBIE KOHPUTYpAIIMKA HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

Ilepuomuuecknii 3akon u [lepmommueckas cuctema xumudeckmx dnemeHToB J[.M. MenneneeBa. CBsi3b NEPHOAMYECKOTO
3akoHa # Ilepuoguveckodl CHUCTEMBI XMMHUYECKHAX DJJIEMEHTOB C COBPEMEHHOH TEOpHel CTPOCHHs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHYECKHX 3JICMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CJIOXHBIX BEIIECTB 110 TPYIIaM U NepHoAaM. 3HaUeHHE
nepuoauueckoro 3akoxa /I.M1. Menzneneesa.

Xumudeckasi CBsI3b. BUIBI XUMHYECKON CBSI3W: KOBAJICHTHAs, WOHHASs, MeTaJUIMueckas. MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOH CBSI3U: O0OMEHHBIH
U TOHOPHO-aKIENTOPHBIN. DHeprus U AnuHa cBa3H. [1oaspHOCTH, HAMPaBICHHOCTh U HACKHIIIAEMOCTh KOBaJIEHTHOM cBsi3u. KpaTHbie

CBA3H. Bonopom{aﬂ CBA3b. MG)KMOJ'IGKyJ'IHpHI)IC B3aMMOJCHCTBUS.



BaneHTtHOCT M BaJEHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYphl MOJIEKYJ C HMX TI€OMETPUYECKUM
CTpOeHHEM (Ha IIPUMepe COSTMHEHNH SIEMEHTOB BTOPOTO MEPHOAA).

IIpencraBieHne 0 KOMIUIEKCHBIX coemHeHusAX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa30BaTelb, JIUTaHIbl. 3HAUEHUE
KOMIIJIEKCHBIX coelnHeHni. [ToHsATHE 0 KOOPIMHALIMOHHOW XUMHUH.

BemecTtBa MOJEKyIsIpHOTO M HEMOIEKYISIPHOTO CTPOEHHs. THIBl KPUCTAUIMYECKUX PEImETOK (CTPYKTYp) W CBOMCTBA
BEILECTB.

[onsTHE O MUCHEpCHBIX cucTeMax. McTuHHbIE pacTBOpHI. [IpencTaBieHne o KOJUIOWAHBIX pacTBopax. CrocoObl BEIpaKEHH
KOHILIEHTpAIlUd DPacTBOPOB: MaccoBas J0Js BEUIECTBAa B pacTBOpe, MOJISIPHAs KOHILEHTpauwus. HachllieHHble M HEHaCHIIIEHHbIC
PacTBOPEL, pacTBOPUMOCTE. KprcTamioruapats.

Krnaccnpukanuss ¥ HOMEHKJIATypa HEOPTraHWYECKHX BeUIeCTB. TpUBHANbHBIC Ha3BaHHWA OTICIBHBIX IIPENCTaBHTENCH
HEOPraHW4YEeCKHUX BELIECTB.

Knaccudpukauus XMMHUYECKUX peakuuii B HEOPraHWYECKOW M OpPraHMYeCKOHW XMMHH. 3aKOH COXPAaHEHHsS MacChl BEILECTB;
3aKOH COXPAaHEHHS W NPEBPAICHUS DHEPTUH MPU XUMHUYECKHX peaknusx. TemioBble 3GQEKTsl XUMHYECKHX pEeaKuuil.
TepMOXUMHUUECKUE YpaBHEHUSI.

CKOpOCTh XMMHYECKOW peakluy, e€ 3aBUCUMOCTh OT pa3IM4YHbIX (aKTOpPOB. [ OMOreHHbIE U TeTeporeHHbIe peakiun. Karamus
1 KaTaJln3aTopPbI.

OOpatuMble W HEOOpAaTUMBIC pEaKIUWH. XHUMHYeCKoe paBHOBecue. KOHCTaHTa XUMHUYECKOro paBHOBecHs. DakTopsl,
BJIMAIOLINE Ha MOJIOKEHHE XUMHUYECKOTO PABHOBECHUS: TEMIIEpaTypa, IaBJICHUE U KOHIICHTPAIMH BEIIECTB, YYaCTBYIOIIUX B PEAKLIUH.
IIpunuun Jle atense.

Onextponutnyeckas aucconnanus. CuibHble U cnabble dekTpoiuThl. Crenens ancconnanuu. Cpena BOAHBIX PacTBOPOB:
KHCJIOTHAs, HEHTpasibHasl, menovHas. Bogopoauslii mokaszareis (pH) pacteopa. ['mapomnus coneit. Peakiyun HOHHOTO 0OMeEHa.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuy. CTeneHb okucieHns. OKUCIUTENb U BOCCTaHOBUTENb. IIpoliecchl okucIeHus U
BOCCTaHOBJICHHS. BakHeIe OKUCITUTEN 1 BOCCTAHOBUTENN. MeTo1 3JIeKTPOHHOTO OanaHca. DIEeKTPOJIH3 PaCTBOPOB U PacIUIaBOB
BEILECTB.

9KCH6DI/IMCHT€U’[LHLIC METOJbI M3YYCHHS BCHICCTB U HX HDGBDaHlCHPII)iZ Pa3JIOKEHUEC IICPOKCUAa BOAOPOJa B INPUCYTCTBUU

KaTalan3aTopa, MOAENU KPHCTAUIMUECKUX PEIIETOK, NPOBEICHHUE PEakIMi MOHHOrO OOMEeHa, ONpelelieHHe Cpelbl PacTBOPOB C
ITOMOIIBIO0 HHIUKATOPOB, U3y4YE€HHUE BIMSHHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH PEaKIMU U MOJOKEHHE XUMHIECKOTO
paBHOBECHS.

Heoprannueckasi Xumus.

TTonoxxenne HemeTayuioB B [lepuonuueckoii cucreme xuMuueckux snementos .M. MeHzeneeBa 1 0COOCHHOCTH CTPOCHHUS UX
aToMoB. du3nuecKkre CBONCTBAa HEMETAIUIOB. AJIOTPOIIHS HEMETAIUIOB (Ha IIpHMepe KUCIIOPoa, cephl, hochopa u yriaepoaa).

Bonopoa. Ilonydenue, Gpusndeckre U XUMUYECKHE CBOWCTBA: PEakUUU ¢ METAIIaMH U HEMETaJIaMH, BOCCTAHOBUTENIbHBIE
cBoiictBa. ['mapuael. TONIMBHBIE DIEMEHTHI.

Tanorensl. HaxoxaeHne B TIPHPOAE, CHOCOOBI MOJydYeHHMs, (QU3MUECKHE M XHMHUUYECKHE CBOWCTBA. [ aJoreHOBOIOPOIHI.
Baxneiimume KHCIOPOACOAEPKAIE COCOUHEHUS rajJoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI IONyYEeHHs T'alOTeHOB.
IIpuMeHeHne rajoreHoB U UX COEAUHEHUH.

Kucnopon, o030H. JIabopaTopHble 1 IPOMBIIUICHHBIE CIIOCOOBI MOTyYeHHs Kuciopoaa. dusnueckne U XUMHYECKUE CBOMCTBA
W IpUMEHEHHE KUcliopoa v 030Ha. OKCHIBI U IEPOKCHIBI.

Cepa. HaxoxaeHue B mpupoze, CIOCOOBI MONy4YeHUs, (pu3ndeckne W XuMmudeckue cBoiictBa. CepoBOHOpOA, CyIb(HUJIBL
Oxcun cepri(IV), okena cepbi(VI). CepHuctas u cepHasi KUCIOTHI M UX coyid. OcOOEHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpuMeHeHue
cepbl U €€ COeMHEHUH.

A3zot. Haxoxnenue B Ipupose, CocoObl MojydeHus, GU3NIecKue U XMMUYECKUe CBOWCTBA. AMMHUaK, HUTpHUIbL. OKCHABI
a3oTa. A30TUCTas ¥ a30THASI KUCIOTHI ¥ UX conu. OcOOEHHOCTH CBOMCTB a30THOM KHCIOTHL [IpuMeHeHne a30Ta U ero CoeIMHEHHH.

A30THBIE yI0OpEHHS.



®ochop. HaxoxaeHue B mpupone, cnocoObl monydeHus, pusnuueckue M xumudeckue cpoiictBa. Dochunsl u dochun.
Oxcunst hocdopa, pocdopras kuciora u e€ conu. [Ipumenenue dpochopa u ero coequnenuii. DochopHsie ynoopeHus.

Yrnepon, HaXOXeHUE B pUpoze. AJutoTpornHble Mogudukanuu. Ou3nuecKkrue 1 XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB,
oOpazoBanHbix yriepogoM. Oxcupn yrinepoxa(ll), oxcun yriepona(IV), yronpHas kuciaota M e€ cond. AKTHBHPOBaHHBIIM
yroib, agcopoyst. dysnepensl, rpadeH, yriaepoaHsle HAHOTPYOKH. [IprMeHeHne MPOCTHIX BELIECTB, 00pa30BaHHBIX YIJIEPOIOM, H
€ro COeIMHEHU.

Kpemuuii. HaxoxxaeHue B Ipupojie, cocoObl MOIydeHHs, (u3Myeckue U Xumudeckue cpoiicTBa. Oxcup kpemHus(IV),
KpEeMHHUEBas KUCIIOTa, CUIMKAThL. [IpuMeneHne kpeMHus 1 ero coequHeHui. CTeKIo, ero nojy4eHue, BUabl CTeKIIa.

[Monoxenue metaiuioB B Ilepuoanyeckoil cucTeMe XUMHUYECKUX 1eMeHTOB. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI04eK
aToMoB MeTaiuioB. O0mue ¢pu3ndeckue cBoiicTBa MeTaJuIoB. [IpiMeHeHe MeTauioB B OBITY U TeXHHUKe. CIIaBbl METAJLIOB.

DNEeKTPOXUMUYECKUI psiii  HampsHkeHWd MetayuioB. OOmue crmocoObl MOJY4YEeHHS METaUIOB:  THIPOMETaJUIyprus,
MUPOMETAIUTYPIHs, 3JeKTpoMeTauyprus. [lonsarue o koppo3un MetainioB. CriocoObl 3alIUTHl OT KOPPO3HH.

OO6miast xapaktepuctuka MeTauioB [A-rpynmbl [lepronudeckoil CHCTEMBl XHMHYECKHMX 3JeMeHTOB. HaTpuit m kanmii:
noJy4eHue, GU3NUeCcKue 1 XUMHYECKHe CBOWCTBA, IPUMEHEHHE MIPOCTHIX BELIECTB H UX COCAMHEHHH.

Oomas xapakrepuctuka MeTamwioB ITA-rpynmsl Ilepuoandeckoil cUCTEMBI XUMHUYECKHX 3JIE€MEHTOB. MarHuif M KajbILlUi:
noJydeHne, GU3NIecKie U XMMUYECKHe CBOWCTBA, MPUMEHEHHE IIPOCTHIX BEIIECTB U UX COCAMHEHUH. JKECTKOCTD BOABI M CIIOCOOBI
€€ yCTpaHEHHS.

ANIOMHMHUH: nolydeHue, (Qu3nMueckue U XUMUYECKHe CBOMCTBA, NPUMEHEHHE IIPOCTOTO BEIECTBA M €r0 COCIUHEHHUI.
AMdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA ATIOMHUHUS, THAPOKCOKOMIUICKCHI aIFOMUHUSL.

OO11ast XapakTeprcTHKa MeTa/UIoB mo6ouHbIX noArpytn (b-rpymm) [Teproandyeckoit cHCTEeMbl XUMHUUECKUX 3JIEMEHTOB.

duzndeckre 1 XUMAYECKHE CBOMCTBA XpoMa U ero coennHeHuil. Oxcuapl u runpokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI).
XpoMaTbl U TUXPOMAThl, X OKUCIUTENbHbIE CBOMCTBA. [losydeHne 1 mpUMeHEeHUe XpoMa.

dusnyeckre U XMMUYECKUE CBOMCTBAa MapraHia U ero coenuHeHuil. Baxueimue coenunenust mapranua(ll), mapranna(IV),
mapranmna(VI) u mapranma(VIID). [lepmanranar kamusi, ero OKACIUTENbHBIE CBOWCTBA.

Odusnyeckre 1 XMMUYECKUE CBOWCTBA jKele3a U ero coenuHeHnid. Oxcunpl, ruapokeuabl U conu xenesa(ll) n xemnesza(Ill).
INonyueHue u npUMEHEHHE XKele3a U ero CIIaBOB.

dusnyecKkre 1 XMMAYECKUE CBOWCTBA MEN U €€ coennHeHui. [lorydenne u mpruMeHeHne MEH U €€ COeINHEHU.

Husk: monmydeHue, Qu3MYEecCKHMe W XUMHYECKHe CBOWCTBa. AMQOTepHbIE CBOWCTBA OKCHAA M THUIPOKCHAA IMHKA,
THAPOKCOKOMITJICKCHI [IUHKA. HpI/IMCHeHI/IC OWHKA U €ro COC}IHHeHHﬁ.

OKCIIEpUMEHTANBHBIE METOJIbl M3YYEHHs BEIIECTB M WX NPEBpAIICHWI: H3yueHHE O00pa3loB HEMETAJUIOB, TOPEHHE CEpbI,

¢docdopa, xemesa, MarHHA B KHCIOpOAE, H3ydeHHE KONIEKIHH «MeTammsl W CIDIaBBI», B3aUMOJCHCTBHE IIENOYHBIX H
IIEJIOYHO3EMEJIBHBIX METAJUIOB C BOAOHM (BO3MOXHO MCIONB30BaHHE BUAEOMATEpUATIOB), B3aUMOJCHCTBHE IIMHKA U JKeje3a C
pacTBOpaMH KUCIOT U ILIeJ0odYell, KaueCTBEHHbIE PEaKIMU Ha HEOPraHMYECKUE AHMOHBI, KATHOH BOJOPOJA U KATHOHBI METaJUIOB,
B3aHMOJEHCTBUE TMIPOKCUIOB AIIOMHUHUS U LIUHKA C PACTBOpAaMM KHCJIOT U LIEJOuYei, pellieHHe 3KCIEpUMEHTalbHBIX 3a1ad I10
teMaM «[anmorensn», «Cepa u €€ coeMHEHHN», «A30T U (Gochop U NX COeAUHCHNUS», «MeTauIbl TIaBHEIX MOATPYII, «MeTassl
NOOOYHBIX MOATPYIIID.

XHUMHUS U )KU3HB.

Ponb xuMun B obecrneueHUn yCTOMUUBOIO pa3BUTH yenoBeuecTBa. [IoHsATHE 0 HAYUHBIX METOJAX IIO3HAHHS U METOJOIOTUH
HAY4HOTo HccienoBanus. Hayunble IpUHIMIBL OpraHU3alMd XUMHYECKOTO IMPOU3BOJACTBA. IIpOMBINIIEHHBIE CIIOCOOB! MOTYYEHUS
Ba)KHEHINNX BEIECTB (Ha IMpUMepe NMPOM3BOACTBA aMMHAaKa, CEPHOH KHCJIOTHI, MEeTaHOJa). IIpOMBIIIIEHHBIE CIIOCOOB! MOTY4eHHUS
METAJUIOB M CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIeH cpelbl M ero mociencTsus. Ponp Xxumuu B oOecrieueHUH
SHEPreTUYECKOH 6€30MaCHOCTH.

XuMus ¥ 310poBbe uenoBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuia HCIONb30BaHMS JIEKapPCTBEHHBIX IpenapaToB. Poib xumun
B Pa3BUTHH MEIHIMHEL

Xumust IMUIIKW: OCHOBHBIC KOMIIOHCHTEI, ITUIICBEIC HO6aBKI/I. Poinb xumuu B obecrnieueHuH HPIHIGBOﬁ 0€30IaCHOCTH.



Kocmernueckue u napgromepnsie cpeacrBa. boitoBas xumus. [lpaBuiia 6€30macHOr0 MCMOIB30BaHUS TPENapaToB ObITOBOM
XMMHUH B TIOBCEJHEBHOM )KU3HU.

XuMHSL B CTPOUTENILCTBE: BaXKHEHILINE CTPOUTENbHBIE MaTepUalbl (LIeMEeHT, OETOH).

Xumus B CeNTbCKOM X03siiicTBe. OpraHndeckue 1 MUHepaibHble y100peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, Kpacky, CTEKJI0, KepaMuka. MaTtepuaisl ais 21eKTpoHukd. HanoTexHomorum.

PacuérHble 3a1a4m.

Pacuére: maccel BemiecTBa WM 00BbEMA ra30B IO H3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WM O0BEMY OIHOTO H3
YUYaCTBYIOIIMX B pEaKIMU BELIECTB, MacChl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEaKIMH, €CIH OJHO W3 BEIIECTB HMEET
HPUMECH, MacChl (0OBéMa, KOJIYeCTBa BEILIECTBA) MPOIYKTa peakiuy,
€CII OJIHO W3 BEIIECTB JaHO B BUIE pacTBOpa C OMpeAeNEHHONW MacCOBOHM J0iel pacTBOPEHHOTO BEIIECTBAa, MAaCCOBOW TOIH
MOJISIPHON KOHIIEHTPALlMK BEIIECTBA B PACTBOPE, A0JIM BBIXO/IA IIPOJYKTA PEAKIIUU OT TEOPETHYECKH BO3MOXKHOTO.

Me)KHDeZ[MeTHLIe CBA3H.

Peanuzaiiuss MEXIPEIMETHBIX CBS3EW MPH M3Y4YECHUH OOIIEH M HEOpraHMYecKoi XxuMuu B 11 Kiacce OCyIIECTBISETCS depe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M IOHATHH, NPUHATHIX B OTIENBHBIX NpPEIMETaX €CTECTBEHHO-
HAay4HOT'O IIUKJIA.

OOmmue ecTecTBEHHO-HAyYHbIE TIIOHATHS: SBICHHE, HAYYHBIH (aKT, THIOTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3,
KinaccuuKanys, NepuoINIHOCTh, HaOMOAeHHe, N3MEPEHNE, IKCIIEPIMEHT, MOJIeTb, MOJISITPOBAHHE.

®dusnka: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, N30TOMBI, PAJMOAKTHBHOCTh, MOJIEKYJIa,
SHEpPreTUYECKUH ypOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, MJCAIbHBIN Ta3, (U3MYECKHE BEINYHHBI,
€IMHULIBI H3MEPEHUS, CKOPOCTh, DHEPIUs, Macca.

Buonorus: ximerka, opraHus3M, dKocHcTeMa, Ouocdepa, MeTaboIM3M, MaKpO- U MHUKPOIJIEMEHTHI, OENKH, YKHPBI, YIIEBOIHI,
HYKJICHHOBBIE KHCJIOTHI, (PepMEHTBI, TOPMOHBI, KDYTOBOPOT BEILIECTB U MOTOK SHEPTHU B SKOCHCTEMAX.

T'eorpadwusi: MuHEpabl, TOPHBIE TTIOPOBI, ONIE3HbIE HCKOTIAeMbIe, TOIUTUBO, PECYPCHL.

TexHONOTUS: XUMHYECKass TPOMBIIUICHHOCTh, METAUTYPTUs, CTPOUTEIBbHBIE MaTepHajbl, CEILCKOXO3SIHCTBEHHOE
MPOM3BOJICTBO, IHIIEBAsi NMPOMBIIUIEHHOCTh, (hapMalleBTHYeCKasi MPOMBIILICHHOCTh, POU3BOACTBO KOCMETHYECKHUX IpenapaTos,
IMPOU3BOACTBO KOHCTPYKIUOHHBIX MaTCpHajIOB, 3JICKTPOHHASA IPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.

TJIIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IMTPOITPAMMBI 110 XUMUU HA YTJIVBJIEHHOM YPOBHE CPEAHETO
OBIIEI'O OBPA3OBAHNA

JIMUHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUH € CHCTEMHO-IEATENHHOCTHBIM TOJAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHUS IIPEAMETA
«XuMus» Ha YpPOBHE CpeqHero oOIiero 00pa3oBaHMsI BBIAENCHBI CIEAYIOLIME COCTABISIOIINE: OCO3HAHHE O0YYarOIIUMHKCS
POCCHICKO#M TPakIAHCKOM HIAECHTHYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOINpPEICICHHIO; Halnuhe
MOTHBAIIMH K OOYYEHHIO; TOTOBHOCTh U CMOCOOHOCTH OOYYAKOIIMXCS PYKOBOJICTBOBATHCS MPHHSATHIME B OOILIECTBE MPABHIAMU H
HOpMaMH TIOBCACHUA, HAJINYUEC NPABOCO3HAHUA, 3KOJIOTHYECKOI KYJIBTYPBI; CHOCO6HOCTB CTaBUTHb LECJIU U CTPOUTH XU3HCHHBIC
IIJIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS IpeAMeTa «XHMHsS» OTPakKalT C(HOPMHUPOBAHHOCTH OIBITA I[I03HABATEIBHOW U
MIPaKTHYECKOM JAEATEIBHOCTH O0YUAIONMIUXCS B MIPOLIECCE pealn3aiy 00pa3oBaTebHOM A TENLHOCTH.

JIu4HOCTHBIE pPE3yabTaThl OCBOCHUS IpeAMeTa «XHMHS» OTPaXalT C(HOPMUPOBAHHOCTH OIbITA [O3HABATEILHOH U
HPAKTHYECKOM JEeATEIBHOCTH 00YUYatOIMXCsl B MPOLIECCE peaan3alii 00pa3oBaTeNbHOI AeSITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpasKIaHCcKoOro BOCIHTAHMSA:

OCO3HAHHS 00YYAIONMMUCS CBOMX KOHCTHTYIIMOHHBIX TIPAB U 00A3aHHOCTEN, YBAXKEHHUS K 3aKOHY U PABOMIOPSIKY;

MpEeACTABJICHUS O COMAJIBHBIX HOpMaxX U MpaBUjIaxX MEKJINIYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBEC,



TOTOBHOCTH K COBMECTHOH TBOpDYECKOH JAEATENbHOCTH IPU CO3AaHUHM Y4YEOHBIX IPOCKTOB, PEIICHUH Y4EOHBIX U
MIO3HABATEIBHBIX 33/1a4, BBINTOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTHX MPU aHAIN3E Pa3UYHBIX BUIIOB
yueOHOM AeATeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUS

[IEHHOCTHOTO OTHOLIEHHS K HCTOPUYECKOMY U HAyYHOMY HACJIEINIO OTeUeCTBEHHOH XUMHH;

YBaXXCHHS K MPOIECCY TBOPUYESCTBA B 00JACTH TCOPUH M MPAKTUYECKOTO MPUIIOKESHUSI XUMHUHU, OCO3HAHHS TOTO, YTO JaHHBIC
HAyKH €CTh Pe3yJIbTAT JJIUTCIBHBIX HaOIIOJCHUN, KPOMOTIUBBIX 3KCIEPHMEHTANBHBIX MOUCKOB, MOCTOSHHOTO TPyJa YYEHBIX H
MPaKTHUKOB;

MHTEepeca 1 MO3HABATENFHBIX MOTHBOB B MOJYYEHHH U IMOCIEAYIOUIEM aHalu3e MHGOPMAIMU O TMEePEHOBBIX NOCTHKEHHIX
COBPEMEHHON OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS

HPABCTBEHHOTO CO3HAHMS, STHIECKOTO MTOBE/ICHHS;

CIOCOOHOCTH OIICHMBAaTh CHUTYallH, CBS3aHHBIC C XHUMHYCCKHMH SIBICHHSMH, ¥ TPUHAMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE ITOBEJCHHE M MOCTYIKH CBOUX TOBapHUINEH ¢ MO3MIMH HPABCTBEHHBIX W IIPABOBBIX HOPM H C
y4ETOM OCO3HAHUS MOCIEACTBHHN MOCTYIIKOB,;

4) popMupoBaHHUs KYJbTYPbI 310POBbsI:

MOHUMAaHUSl IEHHOCTeH 310poBOro W 0Oe3omacHOro oOpas3a >KM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (DU3UUECKOMY U TICUXHYECKOMY 3710POBBIO;

COOJIONIEHNS ITPaBUJI 0€30I1acHOT0 OOpAIeHNS ¢ BEIeCTBaMH B OBITY, TOBCETHEBHOM KHU3HH, B TPYIOBOH JEATEIEHOCTH;

MOHUMAHUS IIEHHOCTH IMPaBWJI WHAWBUAYAIBHOTO M KOJUIGKTUBHOI'O O€30IIaCHOIO IOBEACHUS B CUTYAIHMAX, YTPOXKAIOMINX
3IIOPOBBIO U JKU3HU JIIO/ICH;

OCO3HAHMS MOCIIEACTBUI M HEMIPUATHS BPETHBIX MPUBBIYEK (YIIOTPEOISHHUS AIKOTOJIs, HAPKOTUKOB, KYPEHHUS);

5) Tpy1oBOro BocmuTAHMS:

KOMMYHHKATUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKOM JIEATEIBHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPYECKOH U
IPYTHX BUJAX JIESTEILHOCTH;

YCTaHOBKH Ha aKTUBHOE yJ4acTHE B PEIICHWH MPAaKTHYECKUX 3a]ad COLMAIbHON HANPABJICHHOCTH (B paMKaxX CBOEro Kiacca,
IKOJIBI);

UHTepeca K MPaKTUYEeCKOMY HM3YyUEHHUIO Ipodeccuil pa3au4yHOro poja, B TOM YHUCIEC Ha OCHOBE NPUMEHEHUS NPEAMETHBIX
3HAHHH 110 XUMHU;

yBa)K€HUs K TPYLy, JIIOJSAM TPyZa U Pe3yJibTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAJILHOW TpPaeKTOpHM oOpa3oBaHus, Oynymieil npodeccuu M peaau3aluu
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHH, WHTEPECOB W MOTpeOHOCTEH
o011ecTBa;

6) HKOJIOrMYECKOro BOCHUTAHUS:

9KOJIOTHYECKH LIEJIeCO00Pa3HOT0 OTHOIICHHS K MPUPO/IE KaK UCTOYHUKY CYLICCTBOBAHMUS KU3HU Ha 3eMIIE;

MOHUMaHUsl TIOOATBHOTO XapakTepa HSKOJOTHUECKHX MpOOJeM, BIUSHHS DKOHOMHUYECKHX IPOIECCOB Ha COCTOSHHE
TIPUPOAHON U COLIMATBHON CPELBL;

OCO3HaHHsA HGO6XO}II/IMOCTI/I HCIIOJIB30BaHHUA HOCTPI)KGHHFI XUMHHN JJIA pemieHusA BOIIPOCOB palMoOHaJILHOI'O
MPUPOAOTIONB30BaHNUS;

aKTHBHOTO HENpUATHS NEHCTBUH, NPUHOCAIINX Bpell OKPYXKAaIOIled MNpHUPONHOI cpene, YMEHHS MPOTHO3UPOBATH

HeOIaronpusATHBIE SKOJIOTHYECKHE TIOCJIEACTBUS MPEIIPUHIMAEMbIX ACHCTBHI U MTPEJOTBPAIIATh HX;



HaJIMYMS Pa3BUTOrO SKOJOTMYECKOTO MBIINUICHNS, SKOJIOTHYECKOW KYJbTYphI, OIBITA JEATEIBHOCTH 3KOJIOTHYECKON
HAaIIPaBIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMHU B II03HABATENBbHOM, KOMMYHHKATHBHON M COLMATIBHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO NPOTHUBOCTOSTH HJICOJIOTUU XeMO(pOOHH;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOLIECTBEHHOI MPaKTHKY;

MOHMMAaHUS CHeNU(PHUKN XMMHH KaKk HAyKd, OCO3HaHMS e€ ponu B (HOPMHUPOBAHHMU PALMOHATIBHOTO HAYYHOTO MBIIIICHHS,
CO3JIaHMH LEJIOCTHOTO MpEACTaBICHHsT 00 OKpY)KalolleM MHUpPE KaK O €IWHCTBE NMPUPOABI M YEJIOBEKa, B MO3HAHWU IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHny npobiaeM COXpaHeHHs! TPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHHU AJIsI COBPEMEHHON IMBHIIM3ALUM: B €€ TYMaHHCTUUECKOH HaNpaBIeHHOCTH H
BOKHOM pOJM B CO3MaHMM HOBOH 0a3pl MaTepHaibHON KYJNbTYPHL, B DPEIICHWH TJIOOANBHBIX HPOOJIEM YCTOHYMBOTO Pa3BUTHS
Yell0BeYeCTBAa — CBIPbEBOM, SHEPreTHUECKOW, MUIEBOW M 3KOJIOTHYECKOW Oe301acHOCTH, B Pa3BUTHH MEIUIMHBI, 0OecreueHun
YCIIOBHUH YCHEUIHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHON )KU3HU KaXKAOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: NOHMMAHHUS CYIIHOCTH METOJIOB IIO3HaHMA, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIIOJIB30BATh MOJTy4aeMble 3HAHUS JUIs aHAJIU3a U OOBSCHEHUS SIBIICHUH OKPY’KAIOIIEro MUpa U MPOUCXOSIIUX B HEM
W3MEHEHUH, yMeHUs JieflaTh 000CHOBAHHbBIE 3aKIIIOYCHUSI HA OCHOBE HaYYHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX C LEJIbIO0 MOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIBHO HCIIONB30BaTh XHMHUUYECKHE 3HAHWS JUIA PEHIeHHs NpoOjeM B pealbHBIX IKU3HEHHBIX
CUTYalUsX;

UHTepeca K I03HaHUIO, UCCIIE0BATEIbCKOM NeATeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEePHIBHOMY 00pa30BaHHIO H caMOOOPa30BaHUIO, K AKTHBHOMY ITOJTYIE€HHIO HOBBIX 3HaHU
10 XUMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMH;

HHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3INYHbIX cepax NPodecCHOHANBHOM AESITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpeaMeTHble pe3yabTaThl OCBOCHHUS MPOrPAMMBI [0 XMMUHU Ha YPOBHE CPEJHETO 00Iero o0pa3oBaHus BKIKOYAIOT:

3HAYMMBIE U1 (OPMHPOBAHUS MHPOBO33PEHUsI OOYYAIONIMXCS MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayJHbIe
MOHSATHS, OTPAKAIOUINE IIEITOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEeUU(UKY METOIOB TO3HAHUS, HUCIOJIBb3YEMBIX B €CTECTBEHHBIX
Haykax (Marepus, BEIIECTBO, DHEPTHsl, SBJICHUE, MPOLECC, CUCTEMa, HAy4YHbIH (pakT, NPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcCIef0BaHNe, HaOMIOICHNe, I3MEPEHUE, IKCIIEPIMEHT U APYTHUE);

YHUBEpCaJbHBIE  y4eOHble  JeWCcTBUS  (TIO3HaBaTENbHBIE, KOMMYHUKATHBHBIC,  PETYISATHBHBIE), 00ECIIEUNBAIOLIHE
(hopmupoBaHue (HYHKIIMOHAIBHOW IPAaMOTHOCTH M COLIMAJILHON KOMIIETEHIIMH 00YYatOLIHXCs;

CHOCOOHOCTh  O0YYarOLIUXCS  KMCIOJb30BaTh  OCBOCHHBIE  MEXIUCHUIUIMHAPHBIE, MHPOBO33PCHYECKHUE 3HAaHUS U
YHHBEpcalbHbIe ydeOHbIEe JIeHICTBUS B T03HABATEIILHON M COLIMAIILHOM MPaKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCAbHBIMU YUSOHBIMH IT03HABATEIbHBIMH, KOMMYHHKATHBHBIMH

U PCTYIIATUBHBIMA ﬂCﬁCTBI/IHMH.

IMo3naBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE TeiicTBUS
1) 6a30BbIe JoTHMUYeCKHE AeiicTBHUS:
CaMOCTOATENIHbHO (hOPMYIUPOBATH U AKTYAIN3UPOBATH IPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OIIPEACIATH LIENN ACATEIBHOCTH, 3aaBasl IapaMeTphl H KPUTEPUH HX TOCTHKEHHS, COOTHOCHTB PE3yJIbTAaThl NeITEILHOCTH C

IIOCTAaBJICHHBIMHU LCJISAMU;



UCIIOJIB30BAaTh IPU OCBOEHMM 3HAHMH NPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIIENATh XapaKTepHbIE NMPH3HAKM HOHATHH M
YCTaHABIIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TIOHITHUS JIJIsl OOBSICHEHHSI OTIIENIbHBIX ()aKTOB U SBIICHUH;

BbIOMpATh OCHOBAHUS M KPUTEPHH JUIsl KJIaCCU(UKALIMY BEILIECTB U XUMHYECKUX PEaKIINiA;

yCTaHaBJIMBATh NPUYUHHO-CIIEJICTBEHHBIE CBSA3U MEX/1Y N3y4aeMbIMH SIBICHUSIMU;

CTPOWThH JIOTHUECKHE pPACCYKACHHUS (MHIYKTHBHBIC, JCAYKTHBHBIC, IO aHAJOTHH), BBUIBIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B pACCMATPUBACMBIX SIBICHUAX, (DOPMYIIUPOBATH BBIBOJBI U 3aKITFOUCHHS,

NPUMEHATh B MPOIECCe MO3HAHHUsS HCIIOJIb3YeMble B XHMHUH CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, NpeoOpa30OBHIBATh
MO/IENIbHBIE MPECTABICHUS — XUMHUUECKUH 3HaK (CUMBOJI) 3JIeMEHTa, XUMHYeckas (opMyIia, ypaBHEHHE XUMUYECKOH peaklul — npu
pelICHUH Y4eOHBIX MO3HABATENLHBIX U MPAKTHYECKUX 3a/1ad, NMPUMEHSATh Ha3BaHHbBIC MOJCIbHBIC MPEICTABICHHS JJIsl BBISBICHHUS
XapaKTEePHBIX MPU3HAKOB U3y4aEeMBIX BEIIECTB M XUMHUUECKHUX PEaKINH.

2) 0a30BbIe HccIeI0BaTeIbCKUE NeHCTBUA:

BJIaJIeTh OCHOBAMH METOJIOB HAYYHOTO MIO3HAHUS BEIIECTB U XUMHUECKUX PEaKIHii;

dbopMynHMpoBaTh IETH W 3aa4d MCCIICAOBAHMS, HCIOJIB30BaTh MOCTABICHHBIE M CaMOCTOSTEIBHO CGHOPMYJIHPOBAHHBIC
BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS U OCHOBBI JJIs1 ()OPMHUPOBAHUS THITOTE3bI 10 NPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX
CYXKICHHI;

BIIQ/IETh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHWPOBAaHUS W TPOBEICHHUS YYCHHUIECKHX HSKCIIEPHUMEHTOB, COBEPIIEHCTBOBATH
YMEHHUS HaOJI0aTh 3a XOJ0M IPOIecca, CAMOCTOSATEIILHO MPOTHO3UPOBATh €0 Pe3yJsbTar, POPMYIUPOBATh O0OOIICHUS M BHIBOIBI
OTHOCHUTEINILHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHNUS, COCTABIATE 0OOCHOBAHHBIH OTYET O MPOJAETIaHHON paboTe;

nproOpeTaTh OIMBIT YUSHUYECKON HCCIIeI0BATENbCKON M MPOCKTHOM eSTEIbHOCTH, MPOSBIIATh CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITENIFHOMY TIOMCKY METOAOB PEIIeHHs MPAaKTUIECKHUX 3a7a4, IPUMEHEHHIO PAa3IUIHBIX METOJOB ITO3HAHISL.

3) paGota ¢ unpopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHUKAX HH(pOpManuu (HAYHHO-TIONMYJISIPHAS JHTEpaTypa XUMHYECKOTO COJEepIKaHUS,
CIpaBOYHBIE OCOOUS, pecypchl HTepHEeTa), aHATM3HPOBATh HHPOPMAIHIO Pa3IMYHBIX BUIOB U (JOPM HPEACTABICHHS, KPUTHYCCKH
OIICHHUBATH €€ IOCTOBEPHOCTH M HEMIPOTUBOPEUNBOCTE;

(hopMynHpOBaTh 3alpPOCHl U MPUMEHATH Pa3JIMYHBIE METOJbI IIPH IOMCKE M OTOOpe HMH(pOpMaluH, HEOOXOAUMOW Ui
BBITNIOJTHCHU A y‘IC6HbIX 3a41a4 OHpCZ[CHéHHOFO THIIA,

nproOpeTaTh OMBIT UCTIOJIHL30BAHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUI M PA3IMUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTESIbHO BBIOUpATh ONTHUMAIbHYIO (GOopMy TpenacTaBieHus WHGOpMAUU (CXEMbl, rpadUKH, AHArPAMMBI, TAOJHIIbI,
PHUCYHKU U IpyTHE);

UCIIOJIb30BaTh HAYUHBIH S3bIK B Ka4eCTBE CPEACTBa IPH paboTe ¢ XMMUUECKOM MH(pOpMaIeil: NpUMEHITh MEKIPEeIMETHbIE
(pu3rueckre ¥ MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (JOPMYJIbI, a00pEBHATYPHI, HOMEHKJIATYPY;

HCTI0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HAITIAAHOCTH.

KoMMmyHukaTuBHBIE YHMBepcaJbHbIe y4eOHbIe 1eliCTBHS:

3a/1aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaeMOW TEMBI B X0JI€ THaIora W/WiIH AUCKYCCHH, BBICKA3bIBATh UIIEH, (OPMYIUPOBATH
CBOM TNIPEAJIOKEHHS] OTHOCHUTENBHO BBITOJHEHUS IPEATIOKEHHON 3a1auH;

BBICTYNATh C Mpe3eHTaluel pe3yIbTaToB MO3HABATEILHON NESTEIBHOCTH, MOTYYEHHBIX CAMOCTOSATENBHO HIIM COBMECTHO CO
CBEpCTHUKAMHU TIPH BBIMIOJIHEHUH XHMHYECKOIO HKCIIEPHUMEHTa, NPAaKTHUECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4YaeMbIX
BEIIECTB, pealM3allii Y4eOHOro MpOeKTa, W (OPMYJIHPOBATh BHIBOABI IO pe3y/ibTaTaM MPOBEAEHHBIX HCCICNOBAHHH MYTEM

COTJIACOBAHMS MO3MLHUH B X0A€ 00CYXKICHUS U 0OMEHa MHCHUSIMH.

Pel"y.]'lflTI/lBHbIe YuuBepcajJabHbIC yqeﬁmﬂe aeificTBUs:
CaMOCTOATCIIBHO IUIAHUPOBATH U OCYIIECCTBJIATE CBOIO IIO3HABATCIBHYIO ACATCIBHOCTL, ONPEACIIAA eé uenu u 3ajJadu,

KOHTPOJIUPOBATHL U IO MEPE H€O6XOHI/IMOCTI/I KOPPEKTHUPOBATH npezmaraeMLHZ aJIrOpUTM ,HGP‘ICTBHPII IpU BBIIIOJTHEHUU y‘IC6HLIX u



HUCCIICAOBATCIIBCKUX 3aaa4, BLI6I/IpaTI> HanboJee S(b(l)eKTI/IBHBII‘/'I crocod ux peuieHus ¢ y‘-IéTOM MOJYYCHUSI HOBBIX 3HAaHUN O
BCIICCTBAX U XUMHUYECCKUX PCAKIUAX,

OCYHICCTBIIAITh CAMOKOHTPOJIb ACATCIIbBHOCTU Ha OCHOBC CaMOaHalln3a U CaMOOLICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTaThl OCBOSHHS IMPOTPaMMBI [0 XMMHM Ha YriyOJI€HHOM YpOBHE Ha YpPOBHE CpEAHEro OOILIero
00pa3oBaHMs BKIIOYAIOT cHenu(HUYecKre Uil yueOHOTro mpenmera «XUMUs» HaydHble 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUM IO
OCBOEHHIO, HHTEPIIPETALUH U IPeoOpa30BaHUIO 3HAHUH, BUIBI ASSTEILHOCTH O TIOJyY€HHIO HOBOTO 3HAHUS U NMPHMEHEHUIO 3HAHUH
B Pa3JIMYHBIX y4eOHBIX CHUTYAlMAX, a TAK)Ke B PEalIbHBIX KMU3HEHHBIX CHUTYalMsX, CBS3AHHBIX C XUMHEW. B mporpaMme mo XxuMuu

MNpEeAMETHBIC PE3YJIbTAaThl IPEACTABJICHBI 110 T'OAaM HU3YUYCHUS.

10 KJIACC

IIpeamMeTHble pe3yabTaThl OCBOSHUS Kypca « OpraHudecKkast XUMHsD» OTPaXKaroT:

copMHPOBAaHHOCTH MPECTABICHAI: O MeCTe M 3HAUYCHNH OPTaHMIECKOH XMMHHU B CHCTEME ECTECTBEHHBIX HAayK M €€ PO B
O0ECIICUCHNH YCTOIYMBOTO pAa3BUTHSA 4UEJIOBEUECTBA B PEIICHAHM IPOOIEM HKOJOTHYECKOH, DHEPreTHUECKOH W MHINEBOI
6e30MacHOCTH, B Pa3BUTHU MEJMIMHBL, CO3aHUM HOBBIX MAaTepPHaJIOB, HOBBIX UCTOUYHUKOB SHEPTUH, B 00ECIEUYEHUH PALIOHATIBHOIO
IPUPOJOIOIL30BaHNs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyNbTYphl YelIOBEKa, a TAKXKe KOJOIMYECKH OOOCHOBAHHOIO
OTHOIIIEHHS K CBOEMY 3[J0pPOBBIO U IPHPOTHOH cpere;

BIIQJICHIE CHCTEMOI XMMHUYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOMINE TIOHATUS — XUMIYECKHH DIIEMEHT, aTOM,
AP0 M BJIEKTPOHHAs 000JIOYKa aToMa, s-, P-, 0-aTOMHbIE OpOHMTAIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aTOMa, IMOpHIM3aIHs
aTOMHBIX OpOWTaNeH, MOH, MOJIEKyJla, BaJCHTHOCTb, 3IEKTPOOTPHIATEIBHOCTh, CTEIICHb OKHCICHUS, XMMHYECKas CBs3b, MOJb,
MOJIpHAas Macca, MOJAPHBIA 00BEM, YIIepOgHBIN CKeleT, (YHKIMOHAIbHAs TPYIIa, pPaauKal, CTPYKTYpHbIE (OpMyIIEI
(pa3BépHyTHIE, COKpAILEHHBIE, CKEJIETHbIE), U30MEPUs CTPYKTYPHasi M IPOCTPAHCTBEHHAs! (TeoMeTpUUecKasl, ONTHYECKast), HU30MEPBI,
TOMOJIOTHYECKHH psii, TOMOJIOTH, YTI€BOAOPO/BI, KUCIOPO- U a30TCOJEpIKAIINE OPraHMYecKHe COCANHEHUs, MOHOMED, MONUMED,
CTPYKTYpPHOE 3BEHO, BBHICOKOMOJEKYISIPHBIC COCIWHEHHsS; TCOPHH, 3aKOHBI (mepmonmmdeckuii 3akoH [I. . MenneneeBa, Teopus
CTpOoeHHs opraHmdeckux BemecTB A. M. ByTnepoBa, 3akoH coXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHS W IPEBPAIICHUSI
SHEPruU NPHU XUMUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMHUM, MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIIUe B
OCHOBE NOHUMAHMS IPHUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBICHUH; NPEICTAaBICHUS O MEXaHM3MaX XUMUYECKHX PEaKIUid,
TEePMOJUHAMHYIECKHX M KHHETHYECKHX 3aKOHOMEPHOCTSX HX IPOTEKaHHS, O B3aMMHOM BIMSHHH aTOMOB ¥ TPYII aTOMOB B
MoOJeKyIax (MHAYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuentantsl I u Il pona); daxronoruueckue cBeeHUs O CBOMCTBAX, COCTaBe,
HOJIy4YeHUH U 0€30IaCHOM HCIIOJIb30BAaHUU BAXKHEHIINX OpraHMYECKUX BELIECTB B OBITY U MPAKTUUECKON AEATEIBHOCTH YEJIOBEKA,
OO0IIMX HAYYHBIX MPUHIUIAX XUMIYECKOTO POM3BO/ICTBA (Ha IPHMeEpe IIPOU3BOACTBA METAHOMA, ITepepaboTKH HeTH);

copMHUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC NPU3HAKM MOHATHI, yCTAHABIHBATh UX B3aHMOCBS3b, HCIIONB30BAaTh
COOTBETCTBYIOLIHE TIOHATHS NIPH ONMCAHUU COCTaBa, CTPOEHUS M CBOMCTB OPraHNYECKUX COCINHEHUH;

c(hOpPMHPOBAHHOCTH YMEHUIL:

HCIOJIB30BATh XUMHYIECKYI0 CHMBOJIMKY IJIS COCTaBICHHS MOJEKYISPHBIX U CTPYKTYPHBIX (Pa3sBEPHYTHIX, COKPANIEHHBIX U
CKEJIETHBIX) (POPMYII OPTaHHYECKUX BEIIECTB;

COCTaBIIATh YPABHEHUSI XMMHUYECKUX PEAKLUUH M PacKpbIBaTh UX CYIIHOCTb: OKHUCIHMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIUH
MIOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THUX PEaKLUi, peakluuil HOHHOTO OOMEHa IyTEM COCTABIEHMS MX IMOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHHIT;

W3rOTaBIUBATh MOJEIM MOJIEKYJI OPTraHWYeCKHX BELIECTB JUIl HIUIIOCTPALMM HX XHMHUYECKOTO M HPOCTPAHCTBEHHOTO

CTPOCHHS;



copMUPOBAHHOCTh YMCHHUH: YCTAHABIMBATh INPUHANIEIKHOCTh HM3yYEHHBIX OPraHMYECKHX BEHIECTB II0 HUX COCTaBy U
CTPOCHHUIO K OMNpENeIEHHOMY KJacCy/TpyInie COCAMHEHHH, 1aBaTh UM Ha3BaHHs IO cuctemaruueckod HomeHknatype (IUPAC)
Y IPUBOJIUTH TPUBUATbHBIC HA3BaHWS JUI OTACNBHBIX MNPEICTABUTENEH OPraHMYeCKUX BEIISCTB (ITHICH, AlCTHICH, TOJYOJ,
TITHIEPUH, dTHJICHTIUKOIb, (PEeHO, GOopManbIeru, aleTalbIeru/l, alleTOH, MypaBbHHAs KUCIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAS,
OJICHHOBas, MAJIBMUTHHOBAS KUCIOTHI, TIIMIMH, ajlaHUuH, MaabTo3a, (pyKTO3a, aHWIMH, AUBUHWI, U30NPEH, XJIOPOIPEH, CTUPOT U
Apyrue);

copMUPOBAHHOCTh YMCHUS OLPEIETATh BHJl XHMHYECKOI CBSI3M B OPraHWYCCKUX COCAMHEHMSIX (KOBAICHTHAs W HOHHAS
CBSI3b, G- U T-CBSI3b, BOJOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHHUS IPUMEHATH IOJOKEHUSI TEOPUH CTPOSHMS opraHmdeckux BemiecTB A. M. byrmeposa mis
0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS;

copMUPOBAHHOCTh yMEHHII XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3NUECKUE M XHMHUYECKHE CBOIMCTBA THITUYHBIX
IpeNCTaBUTENIed PA3IMYHBIX KJIACCOB OPraHMYECKHX BEIICCTB: AJIKAHOB, IMKJIOAIKAHOB, AJIKCHOB, aJKaJHCHOB, AaJKHHOB,
ApPOMATHYECKHX YTJICBOZOPOJOB, CIIMPTOB, AIBIAETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX M CIOXKHBIX 3(HPOB, KHUPOB,
HHUTPOCOCMHEHHI W aMHHOB, aMHHOKHCIIOT, OCJIKOB, YIJICBOJOB (MOHO-, AU- M HMOJIMCAXapHIOB), MILTIOCTPHPOBATH FCHETHYECKYIO
CBSI3b MEXK/Iy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIHUIl C UCIOJIB30BAHUEM CTPYKTYPHBIX (hopMyI;

Cc(OPMHUPOBAHHOCTh YMEHHS MOATBEP)KIAaTh Ha KOHKPETHBIX MPUMEpax XapaKTep 3aBUCUMOCTH PEaKIHOHHOM CIOCOOHOCTH
OPTaHUYECKHX COCAMHEHUH OT KPaTHOCTH U TUIA KOBAJEHTHO! CBSI3H (G- M T-CBSI3H), B3aUMHOTO BIIMSHHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIax;

copMUPOBAHHOCTh YMEHHMS XapaKTepPU30BaTh HCTOYHUKH YIJICBOJOPOIHOTO CHIPbS (HE(Th, NPUPOIHBIA Tra3, yroib),
Croco0BI ero nepepaboTKH U MPAKTHIECKOE TPUMEHEHUE MPOIYKTOB MepepadoTKy;

c(OPMHUPOBAHHOCTD BIIAJCHHUS CUCTEMOH 3HaHHH O €CTECTBEHHO-HAyYHBIX METOIAX IO3HAHHWS — HaONI0JEeHHH, N3MEPEHHH,
MO/ICITUPOBAHNH, SKCIICPHMEHTE (PEATBHOM U MBICJICHHOM) H YMEHHUS IPUMEHSTH 3TH 3HAHMS;

c(OPMHUPOBAHHOCTH YMEHUS IPUMEHATH OCHOBHBIE OTIEPAIIMU MBICIHTEBFHON JESATENbHOCTH — aHaJIU3 M CHHTE3, CPAaBHEHHE,
0000muIeHre, CHCTEeMAaTHU3alUI0, BBIBICHUE NPHIMHHO-CIEICTBEHHBIX CBSA3€H — IUISl M3YYeHHs CBOMCTB BEIIECTB W XUMHYECKUX
peaxiuii;

C(i)OpMI/IpOBaHHOCTI) yMCHHﬁ: BBISIBJISITH B3aMMOCBSI3h XMMHMYECKHX 3HAHUH C MOHATUIMU U MpEACTABJICHUAMU JAPYTUX
€CTECTBEHHO-HAy4YHBIX  INPEAMETOB Uil  Oojee  OCO3HAHHOTO  IOHMMAaHWS ~ CYIIHOCTH  MarepuajbHOrO  €JHHCTBA
MHpa, UCTIOIb30BaTh CACTEMHBIE 3HAHUS O OPTAaHWYECKOH XUMHHU sl OOBSICHEHHS W IPOTHO3MPOBAHUS SIBICHUH, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IIPHPOLY;

c(OPMHUPOBAHHOCTh YMEHHM: IPOBOJUTh PACUEThl MO XUMHUYECKUM (GOpMylaM M YpaBHEHHAM XUMHMYECKUX DPEakUui c
WCIIONb30BaHWEM (HM3WYECKHX BeIMYMH (Macca, OOBEM Tra30B, KOJHMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: paC'{éTbl IO HaX0XICHUIO XHUMHAYECKOM q)OpMyJ'H)I B€IIECTBA II0 H3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKUX IEMEHTOB, IIPOYKTaM CrOPaHMs, INIOTHOCTH Ia3000pa3HbIX BEIICCTR;

c(OPMHUPOBAHHOCTh YMEHHI: IPOTHO3HPOBATH, AHAJIHM3HPOBATH M OIEHWBATh C TO3WIHH JKOJOTHYECKOW Oe30MacHOCTH
MOCIEACTBHS ~ OBITOBOM W TNPOHM3BOJACTBEHHOW  NEATENBHOCTH  YENOBEKa, CBA3aHHOM C  TepepabdoTKoil  BemecTs,
HCTIOJIB30BAaTh IMOJYYCHHBIC 3HAHUA IJIA IIPUHATUS I'PaMOTHBIX pClHCHI/lﬁ l'lpO6J'[CM B CUTYyallusX, CBA3aHHBIX C XI/IMI/ICf/’I;

CcOPMHPOBAHHOCTh YMEHHH: CaMOCTOATENbHO IUIAHHUPOBATh M IIPOBOAUTH XHMHUYECKHH OKCIICPUMEHT (IOJIyYeHUE H
W3y4eHUE CBOMCTB OPraHUYECKHUX BEIECTB, KAUECTBEHHBIC PEAKIUH YIIIEBOAOPOJOB PA3MYHBIX KIACCOB U KHCIOPOICOIEPIKAIINX
OpTaHWYECKHX BEUIECTB, PEIICHHE SKCIICPUMEHTABHBIX 33/1a4 MO PACIIO3HABAHHUIO OPTaHUYECKHX BELIECTB) C COONIOCHUEM MPABHII
Oe3omacHOro o0pamieHus ¢ BELUIECTBAMH U JIaOOPaTOPHBIM 000pyHOBaHUEM, (GOPMYINPOBATH LEIb UCCIEIOBAHMUS, IPEACTABIATH B
pa3au4HOit hopMe pe3yIbTaThl IKCIIEPUMEHTA, aHATU3HUPOBATH U OLCHUBATE UX JTOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTH YMEHUI:

COOMIOIaTh MpaBMIIa SKOJOTHYECKH LETIeCO00Pa3HOTO MOBEACHHS B OBITY M TPYAOBON AESATEIBHOCTH B LEISAX COXPAaHCHHS

CBOETO 37I0pOBbS, OKPYXKAIOIICH MPUPOAHON CPEbl U JOCTHKECHUS €€ YyCTOWYNBOTO Pa3BUTHS;



0CO3HaBaTh OMACHOCTh TOKCHYECKOTO NEWCTBHS Ha JKUBBIC OPTaHM3MBI OINPEACIEHHBIX OPraHMYCCKUX BELICCTB, TOHUMAs
cMmpbicn mokazatens [TJIK;

aHAIM3UPOBATh LENIECOOOPA3HOCTh MPUMEHEHHUS! OPraHMYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH 3pEHHS
COOTHOIICHHUS PHCK-TIOJTB3a;

c(OPMHUPOBAHHOCTH YMEHHUI: OCYLIECTBIIATH IIEIEHAIPABICHHBIN TONCK XMMUUECKOH HH()OPMAIMN B PA3THMIHBIX HCTOYHHUKAX
(HayuHast u yueOHO-Hay4YHas JTUTEPATypa, CpelcTBa  MacCOBOM nHpOpMALIUH, WuTepHer u JpyTHE),
KPUTHYECKH aHATM3UPOBATh XUMUUECKYI0 HH(OpMaIHio, IepepadaThiBaTh €€ ¥ UCIOJIb30BaTh B COOTBETCTBHH C MOCTABICHHOU

yueOHOl 3anaueil.

11 KJIIACC

IIpeameTHBIe pe3ymbTaThl OCBOCHHS Kypca «O0mas 1 HeopraHndecKast XUMHUsD OTPaKaroT:

copMHUPOBAHHOCTh TPEICTABICHUH: O MAaTepHAIPHOM EAMHCTBE MHpPA, 3aKOHOMEPHOCTSIX M I03HABAEMOCTH SBICHHIT
IPUPOJBL, O MECTe U 3HAUCHUU XHUMUH B CUCTEME €CTECTBEHHBIX HayK U €€ poJU B 00eCIEeUeHUH YCTOHUMBOIO Pa3BUTHSA, B PEILICHUH
Ipo0OJIeM SKOJIOTUUECKOM, SJHEPreTUIeCKON U MHUIIEBOH 0€3011aCHOCTH, B pa3BUTUM MEIULUHbI, CO3JAHUH HOBBIX MaTe€pUaoB, HOBBIX
HCTOYHHUKOB YHEPTUH, B 00ECHEICHNH PAI[HOHATBHOTO MPHPOIOIIONG30BaHN, B (QOPMUPOBAHIN MUPOBO33PEHHS U OOMIEH KyIbTyphI
4esnoBeKa, a TaKKe HKOJIOrnueCKd 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[I0pPOBBIO M IPHPOJTHOM Ccpejie;

BJIaJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIIUE IOHATHA — XUMUYECKUH JJIEMEHT, aTOM,
S/IpO aToOMa, MU30TOIIBI, DIEKTPOHHAs 000I0YKa aToma, s-, P-, d-aTOMHbIe OpOHUTANIH, OCHOBHOE M BO30YXAEHHOE COCTOSHHS aToMa,
rubpuau3anys aTOMHBIX OpOMTallel, MOH, MOJIEKYJa, BAJEHTHOCTb, IEKTPOOTPULATEIBHOCTb, CTEHNEHb OKUCIECHUS, XUMHUYECKas
CBsI3b (KOBAaJCHTHAs, HOHHAs, METaJUIMuecKas, BOJOPOJHAs), KpUCTaUIMUecKas peméTka, XUMHUYecKas peaklus, pacTBOp,
JJIEKTPOJIUTHI, HEDJEKTPOIUTEL, IEKTPOIIUTHYECKAsT AUCCOLUALNS, CTENEHb AUCCOLUHUALNU, BOJOPOIHBIN MOKa3aTellb, OKHCIMUTED,
BOCCTaHOBHTEIb, TEIIOBOH 3(P(PEKT XMMHUECKOH PeaKIiH, CKOPOCTh XHUMHYECKOH PEeaKIWi, XMMHIECKOe PaBHOBECUE; TEOPUH H
3aKOHBI (TE€OpHUs NEKTPOIUTHYECKOH Aucconuanuy, nepuoaudeckuil 3akox .M. MenzaeneeBa, 3aKOH COXPAaHEHUSI MAcChl BEILECTB,
3aKOH COXPaHEHMs U NMPEBPAILEHHs YHEPTUU NIPH XMMUYECKUX PEAKLUAX, 3aKOH IIOCTOSHCTBA COCTAaBa BEILECTB, 3aKOH JEHCTBYIOLINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMUK, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAILIE B OCHOBE IOHUMAaHHs IPUUYUHHOCTH U
CHCTEMHOCTU XMMHUYECKUX SBJICHUI; COBpEMEHHbIC NPECTABICHUS O CTPOCHUM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJIIPHOM H
HaIMOJIEKYJISIPHOM YPOBHSIX; MIPEJCTaBICHUSL 0 MeXaHU3Max XMMHUYECKUX peaxuui, TEPMOJINHAMUYECKHX
U KMHETHYECKHX 3aKOHOMEPHOCTAX HX IIPOTEKaHUs, O XUMHMYECKOM paBHOBECHM, pacTBOpaXx U JUCIEPCHBIX CHUCTEMAX;
(haKTONOTHYECKHE CBEICHUS O CBOWHCTBAX, COCTaBe, ITOMYYCHHM M O€30IaCHOM HCHONB30BAHHH BaXKHEHIINX HEOPTaHHMYECKHX
BEIIECTB B OBITY M MPAaKTHUECKON JeATENbHOCTH YeI0BEKa, OOIIIX HAyIHBIX IIPUHIIUIIAX XHMHIECKOTO ITPOU3BOICTBA;

c(hOpMHUPOBAHHOCTD YMEHUI: BBIABIIATH XapaKTepHbIE MIPU3HAKU HNOHATHH, YCTaHABIMBATh X
B3aUMOCBS3b, HCII0Jb30BAaTh COOTBETCTBYIOLINE NOHATHS IPU ONUCAHUM HEOPraHUYECKUX BELIECTB U UX MPEBPALICHUN;

cpopMHUPOBAHHOCTh YMEHHUS UCIIONB30BaTh XMUMHYECKYI0 CHMBOIMKY IJISI COCTaBICHHS ()OPMYN BEHIECTB M ypaBHEHHI
XUMHYECKUX peaknuii, cucremarnueckyto HomeHkIatypy (IUPAC) u TpuBnansHble Ha3BaHUS OTAENBHBIX BELIECTB;

c(hOPMHPOBAHHOCTh YMEHHS ONPEACNIATh BAICHTHOCTbh U CTEHEHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COEAMHEHHSX, BUJ
XUMHYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAS, METAJUINYECKas, BOJAOPOIHAs), TUIl KPUCTAIINYECKON PEIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTb YMEHUS OOBSCHITH 3aBUCUMOCTb CBOMCTB BELIECTB OT BUJA XUMHYECKON CBA3U U THIIA KPUCTAJUIMUECKOI
peméTky, 0OMEHHBIH U JOHOPHO-AKIENITOPHBIN MeXaHN3MBbI 00pa30BaHMs KOBAIECHTHOH CBS3H;

cOPMHUPOBAHHOCTh YMEHHUI: KJIacCU(PpUIMPOBATh: HEOPraHMYECKHUE BEIIECTBA IO HUX COCTaBY, XHMHUYECKHE PEaKkIuH IO
Pa3IMYHBIM IIPU3HAKaM (YHCITy ¥ COCTaBY PEarHpYIOIIUX BEIECTB, TEINIOBOMY 3B (EKTy peakIni, H3MCHEHUIO CTEIeHEH OKHCIICHNUS
JJIEMEHTOB, OOpPaTUMOCTH, YYacTUIO KaTalu3aropa U Jpyrue); CaMOCTOSTENIbHO BHIOUPATh OCHOBAaHUS M KPUTEPHU AT

Knaccn(bnkaunn N3y4acMbIX BCIICCTB U XUMHUYCCKHUX peaKuHﬁ;



cpopMUPOBAHHOCTh yMEHHs PaCKPBIBATH CMBICI Hepuoanmdeckoro 3akona JI. V. MeHneneeBa W JEMOHCTPHPOBATH €rO
CHCTEMaTHU3UPYIOIIYIO, OOBSICHUTENBHYIO M IPOTHOCTHYECKYIO (DYHKINY;

cpopMUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHYECKUX 3JIEMEHTOB IIEPBOrO—
gerBéproro mepuojoB Ilepmonmmdeckoit cucremsl JI.V. MeHneneeBa, WCIHONB3YS IIOHSATHUS I HEPIeTHYCCKHE YPOBHID,
«QHEPreTHYECKUE MOAYPOBHUY», «S-, P-, 0-aTOMHBIC OpPOHUTAIN», KOCHOBHOE U BO30YXKIEHHOE YHEPreTHYCCKHE COCTOSHHS aToMay,
OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHsS CBOHCTB XMMHUYECKHX OJEMEHTOB M WX COCOUHCHHWH 10 MepHoJaM U TpylnaM
Iepuoanueckoit cucrems! JI. . MeHneneesa, BaICHTHBIC BO3MOXKHOCTH aTOMOB 3JICMCHTOB Ha OCHOBE CTPOCHHMS X SJICKTPOHHBIX
000JI01€K;

c(OpMHPOBAaHHOCTh YMEHHUI: XapaKTepu30BaTh (OMHCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIECTB  Pa3IMYHBIX
KJIaCCOB, IOATBEP)KAATH CYIIECTBOBAHNE TEHETHYECKOH CBS3M MEXIy HEOPTraHWYECKHMH BEIIECTBAMH C IOMOIIBIO YpaBHEHHH
COOTBETCTBYIOIINX XHMHYECKHX PEAKIIHI;

cpOopMUPOBAHHOCTh ~ YMEHUS PAaCKPhIBATh  CYIIHOCTB:  OKHCIIHTEIBHO-BOCCTAaHOBUTENBHBIX  PEAKIUH  ITOCPEACTBOM
COCTaBJICHHS HJIEKTPOHHOTO OajlaHca 3THX peaklui; peakiIuii HOHHOTO oOMeHa IMyTEM COCTABIEHHS HX IOJHBIX U COKPAIIEHHBIX
WOHHBIX YpaBHCHWH; peaknuil TUAPOJIM3a; pPeakmui KOMIUICKCOOOpa3oBaHHMs (Ha IPHMepe THAPOKCOKOMIUICKCOB IIMHKA H
ATIOMUHHA);

Cc(OPMHUPOBAHHOCTh YMEHHS OOBSACHATh 3aKOHOMEPHOCTH MPOTEKaHUSI XUMUYECKHX PEaKnuil ¢ y4€TOM HX SHEePreTHUECKHX
XapaKTePUCTHK, XapaKTep M3MEHEHHs] CKOPOCTH XUMHUYECKOH PEaKMU B 3aBUCUMOCTH OT Pa3iIMYHBIX (DaKTOPOB, a TAKKE XapaKTep
CMEIICHHS] XMMHYECKOTO PaBHOBECH MO/ BIMSHHUEM BHEITHUX Bo3/eHcTBuUi (nmpuHuun Jle [Mlartenbe);

copMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh XMUMHYCCKHE PEAaKIHH, JISKAIIHEC B OCHOBE IMPOMBIIUICHHOTO MHOJIYyYCHHUS
CepHOM KHCJIOTHI, aMMHakKa, oOmHe HaydHble TPHHIMIB XUMHYECKHX TIPOM3BOJACTB; II€I€CO00PAa3HOCTh MPUMEHEHHUS
HEOPraHMYECKUX BEUIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pPEHHSI COOTHOLIEHHUS PUCK-TIONB3a;

copMUPOBAHHOCTH BIIAJICHUS. CHCTEMOH 3HAHHMI O METOJaX HAyYHOTO IIO3HAHMS SIBICHUH HPHPOIBI — HAOIIONCHHUE,
W3MEpEeHHe, MOJICIUPOBAHME, OKCIEPHUMEHT (peanbHbId W  MBICICHHBIN), HCIONB3yeMbIX B  E€CTECTBEHHBIX HayKax,
YMEHHS IPUMEHATH 9TH 3HAHHS TPHU OKCIIEPUMEHTAIBHOM HCCIECJOBAHUH BEIIECTB M ISl OOBSCHEHHS XUMHUYECKHX SBICHHH,
HMEIOIINX MECTO B IPUPOJIE, TPAKTUYECKOM IEATEIPHOCTH YeTIOBEKa U B IIOBCETHEBHON JKHU3HHU;

C(l)OpMI/IpOBaHHOCTI) YMCHUS BBIABJIATE B3aMMOCBA3bL XHUMHUYCECKUX 3HAHWH C TOHATUSMH U MpEeACTaBJICHUAMU OPYTUX
€CTECTBEHHO-HayYHBIX MIPEAMETOB IS O0Jiee OCO3HAHHOTO IIOHUMAHHSI MaTepHUaIbHOTO €IMHCTBA MUPA,;

c(OPMHUPOBAHHOCTh YMEHUS IPOBOANUTH PACUETHI: C MCIONB30BAHMEM IOHATHH «MaccoBasl JOJIS BEIECTBA B PacTBOPE» U
«MOJISIpHAsT KOHIIGHTPALMS»; MACCHI BEIIECTBA WM 00BbEMA Ta3a IO M3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe WM O0BEMY OIHOTO
U3 Y4acTBYIOIIMX B PEAKLHH BEIICCTB; TEILIOBOrO 3(deKTa peakiyuy; 3HaYCHHs BOJOPOJHOIO IMMOKA3aTelsi PACTBOPOB KHUCIOT M
[IeJoueil ¢ W3BECTHOM CTENeHBbI0 IUCCOLMALMK; Macchl (00BEMa, KONMYECTBa BEIECTBA) MPOIAYKTa PEAaKLUUH, €CIH OJHO W3
HCXOJHBIX BELIECTB AaHO B BUJIE PACTBOPA C ONpPEACIEHHON MacCOBOM /10J1eil pacTBOPEHHOTO BEIECTBA HIIM AAHO B U30BITKE (MMEET
IPUMECH); 0N BBIXOJa IPOAYKTA peakinuy; 00bEMHBIX OTHOIIECHUH ra3oB;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENILHO TIAHUPOBATh M MPOBOJMTH XUMUYECKHH IKCIIEPUMEHT (IPOBECHUE PEaKLIUii
HOHHOTO OOMEHa, MOJATBEPIKICHHE KaueCTBEHHOTO COCTAaBa HEOPTaHMYECKHX BEIIECTB, OIPEACICHHE CPEelbl PACTBOPOB BEIIECTB C
IIOMOIIBIO HWHAWKATOPOB, U3YYCHUC BJIMAHUA  PA3JIUYHBIX (l)aKTOpOB Ha CKOpPOCTb XAMHUYECKOM peakunu, pCHICHUC
SKCHEPUMEHTANIBHBIX 3aa4 1o TemMam «Meramiey u «Hemeramiey) ¢ coOmogeHneM mnpaBuwil 0e30macHOro oOpalieHus ¢
BEIleCTBAMU W J1abOpaTOpHBIM 00OpyHOBaHHEM, (OPMYIMPOBATh LENb HCCISIOBAaHMsS, IPEACTABIATH B Ppa3MdHON (opme
pe3yNbTaThl IKCIIEPUMEHTa, aHAJTM3UPOBATH U OLICHUBATh WX JOCTOBEPHOCTD;

chOPMHUPOBAHHOCTh YMEHUI: COOMIONATh MpaBUiIa MOJIb30BAHUS XMMHUYECKOH MOCynod M 1abopaTopHBIM 000pYIOBaHHEM,
O6paHICHI/Iﬂ C BCIICCTBAMU B COOTBCTCTBUU C MHCTPYKIHUAMH 1O BBIITOJIHCHUIO J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB, 3KOJOTHYCCKHU
LeNIeco00pa3HOTro MOBEACHHS B OBITY U TPYIOBOW JESATENEHOCTH B LENSX COXPAHEHHs CBOETO 3J0POBBs, OKPYKAIOMIEeH MPUPOAHON
Cpe€abl W IOOCTHIXKCHUA eé yCTOﬁqHBOFO pa3BUTHA, OCO3HABATH OMMACHOCTh TOKCHUYECCKOI'O HCﬁCTBHﬂ Ha JKMBBIC OpPraHU3MBbI

onpeenEéHHBIX HEOPraHMYECKHUX BELIECTB, MOHUMast cMbIc nokazatens [T1K;



c(hOpMHPOBAHHOCTh YMEHHI: OCYIECTBIIATD 1eJICHAIIPABICHHBIA MTOMCK XUMUYECKO HHPOPMALIUK B PA3JIMYHBIX HCTOYHUKAX
(mayynas u y4deOHO-HAy4Has JHUTEpaTypa, CpEACTBa MaccoBoil uHpopmanuu, MHTepHeT H  Apyrue), KPUTHYECKU

AaHaJIM3UPOBATh XUMUYECKYIO PIH(bOpMaI_[I/IIO, nepepa6aTLIBaTL e€ W HCMOJIb30BaTh B COOTBETCTBUU C IIOCTaBJICHHOM yqe6H0171

3aauci.
TEMATHYECKOE IINIAHUPOBAHHUE
10 KJIACC
Ne HaumenoBanue pas3zaeinos u teM KommuecTBo yacos DNEeKTPOHHBIE
n/m HpOrpaMMbl Bcero|| Kourponbnsie |[[IpakTudeckue (madposrre)
paGOTBI pa6OTBI O6p8.30BaTeJ'II>HI>Ie
PECYPChL
Pa3znen 1.TeopeTuueckne 0CHOBbI OPraHUYeCKON XUMHH
1.1 [[[Ipeamer opranuyeckoi xumuu. Teopus 8
CTPOEHHS OPraHUYECKHX COeqUHEHHH A. M.
byrneposa
Wroro no pazneny 8
Pa3nen 2.YraeBsogopoasl
2.1 |penembHble yraeBogoOpOabl — alaKaHbI, 5
IMKJI0ANIKaHBI
2.2 ||HempenenbHele yrineBoa0pOIb: aJIKEHBI, 14 1
aJIKaIUEHBI, aJKUHBI
2.3 ||ApomaTnueckue yrieBoAOPOIB! (apeHsI) 8
2.4 ||[IpupoaHble HCTOYHUKH YIIEBOAOPOAOB U HX 4
nepepaboTka
2.5 |[l'anorennpon3BoaHbIE YIIEBOAOPOAOB 4 1
Hroro no pasneny 35
Pa3nen 3.Kucnopoacoaep:xanye oprannyeckue coequHeHust
3.1 ||Cnuptsl. OeHon 11 1
3.2 |[KapOoHunbHBEIE COeTUHEHUS: albAETUABI H 21 1
keToHbl. Kap6oHOBBIE KHCTOTHL. CIIOKHBIE
>¢upst. XKupsl
3.3 ||Yrnesoast 9 1
Hroro no paszpery 41
Pa3nen 4.A30Tcoaep:kalye oprannyecKue coeTuHeHUs!
4.1 ||AMuHBI. AMUHOKHCIOTEL benkn 12 1 2
Hroro no pazaeny 12
Pazgen 5.BbicokoMosieKyJIsipHbIe COeANHEHHUSI




No HanmenoBanue pa3nenoB u Tem KonnuectBo yacos DJIEKTPOHHBIE
n/m HPOrpaMMBI Beero| Kontpomsasie |[[Ipaktiueckue|| (dposbie)
paBoTHI pPaBGOTHI o0Opa3oBaTeNbHbIC
pecypcesl
5.1 |/BbicokoMONEKyISpHbIE COETUHEHUS 6 1
Uroro no pazneny 6
OBUIEE KOJMYECTBO YACOB I10 102 3 6
IMPOTPAMME
11 KJIACC
Ne HaumenoBanue pa3aciioB 1 KomnunuectBo yacos 9HeKTpOHHBIe
n/n TEM MpOTpaMMBI Beero|| Koutponbhbie |IIpaxrnueckne| —(1HdpOBbIe)
paGoTEI paGoTEI oOpasoBarebHbIe
pecypchl
Pa3nen 1.TeopeTtnueckne 0CHOBbI XUMHHU
1.1 ||Ctpoenue atoma. Ilepuoauueckuii 9
3aKoH u Ileproguueckas cuctema
XUMHYECKHX dnemenTos /J1. W.
Menneneesa
1.2 ||Ctpoenue BemecTsa. MHOrooOpasue 11 1
BEIIECTB
1.3 |[Xumuueckue peakun 19 1 3
Hroro no paszpeny 39

Pa3nen 2.Heoprannyeckast XumMusi




Ne || HammenoBanue pa3zienoB u

KonnuecTtBO yacoB

DIJIEKTPOHHBIE

n/m TCM HPOTPAMMBI Beero| Kowurponsrbie |[[paxtiueckue| —(UHPpoBbIE)
paBoTHI paBoTHI o0Opa3oBaTenbHbIC
pecypchl
2.1 [|HemeTanmsl 31 1 3
2.2 |[Merauisl 23 1 2
Wroro no paszneny 54
Paznen 3. Xumusi 1 KM3Hb
3.1 |/Meroasl no3HaHKSA B XUMUH. XUMUS U 9
JKU3HB
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 8
IMPOTPAMME




IOYPOYHOE IINITAHUPOBAHUME

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DeKTpol
/n Bceero| Kourponsusie || [Tpaktuueckue || 13YICHIA Qo
padoThI paboThI obpasosar
pecyp:
1 [Ipeamer u 3HaUEHHE OPTAaHUYECKON XUMUH, 1

MpeaCTaBJICHUC O MHOFOO6pa3I/II/I OPraHNnvICCKUX

COEIMHEHUI

DNEeKTPOHHOE CTPOSHHE aToOMa yriieposia (OCHOBHOE U




/o

Tema ypoka

KonnuectBo yacoB

Bcero

KonTposbHbie

paboThI

[IpakTnueckue

paboThI

ara

M3y4YeHUs

DIIEKTPO!

¢ por

00pazoBare

pPeECYPe

BO30YKIEHHOE COCTOsHMS). BaneHTHbIC

BO3MO)KHOCTH aTOMa yIiepo/a

XuMHuIecKas CBsI3b B OPraHn4YeCKUX COCANHCHUAX.
MexaHu3MBbl 06pa3OBaHI/I$I KOBaJICHTHOM CBsI3H,

CIocoOBI pa3pblBa cBsA3Ei

Teopust cTpoeHHs OPraHMYECKHX COeTMHeHUI A. M.

Bbytieposa

Buisl ©30MepHu: CTPYKTYPHAsI, IPOCTPAHCTBEHHASL.
DnexktpoHHbIe 3((EKTH B MOJICKYJIaX OPTaHHYECKUX

COEIUHECHUMN

[Ipencrapnenue o K1accupUKalu 1
cucremaTtuieckast Homenkinarypa (IUPAC)

OPraHNn4YCCKUX BEIICCTB

Knaccudukarnus peakiuii B OpraHuuecKonl XuMHH

CucremaTtuzaius 1 0000IIEHE 3HAHH 110 TEME

AJIKaHbI: TOMOJIOTHYECKHH psf, o0mias ¢popmyia,
HOMEHKJIATYpa U U30MEPHsL, SIEKTPOHHOE U

MMPOCTPAHCTBEHHOC CTPOCHUE MOJICKYJI

10

duzryecKrue U XUMUYECKUE CBOMCTBA aJIKaHOB

11

Haxoxaenue ankanoB B npupoie. CriocoOsl

MOJIYUCHUS U IIPUMCHCHUEC aJIKAHOB

12

uxmoankansl: o0mas Gopmyna, HOMEHKIATYpa U
U30MepHs, OCOOCHHOCTH CTPOCHHUS U XUMHUYECKUX

CBOﬁCTB, CITI0COOBI MOJIY4YCHUA U IPUMCHCHUEC

13

Pemenue pacy€THBIX 3324 Ha ONpe/IeNICHUE
MOJICKYJISIpHO# (pOpMYJIBI OPraHMYECKOTO BEIlleCTBa
10 MaCCOBBIM I0JIsIM aTOMOB 3JICMCHTOB, BXOJAIIIUX B
ero coctas. CucremMaTH3ausa U 0000IICHIE 3HAHUIH

10 TEME

14

AJIKeHbI: TOMOJIOTHYECKHH paf, oOmmas ¢popmya,
HOMEHKJIAaTypa, SJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoeHue Mojekya. CTpyKTypHas U UC-TpaHC-

H30MEpUs aJIKCHOB

15

dusnyeckre U XUMUYECKUE CBOMCTBA aJIKEHOB.

[IpaBuiio MapkoBHUKOBa




No Tema ypoka KonnuectBo wacon Hara DIIEKTPO!
n/m Bcero| Konrponpnsie || [TIpaktuueckue || A3Y1CHIA mdpor
paboTHI paboThI obpazoare
pPeECYPe
16 ||CrocoOsr momydeHus 1 IpUMEHEHHE aTKEHOB 1
17 |Mpaktraeckas padora Ne 1 mo teme "[lomydaenne 1 1
STUJICHA U U3yUeHHE €ro CBOUCTB"
18 ||Pemenune pacuéTHBIX 3a1a4 Ha OLPE/ENICHUE 1
MOJIEKYISpHON (HOPMYIIbI OPraHUYECKOTO BEIECTBA
19 ||AnkagueHbl: CONPSHKEHHBIE, H30MPOBAHHBIC, 1
KyMyIupoBaHHble. OCOOEHHOCTH 3JEKTPOHHOIO
CTPOEHUS
20 |/ Xumuueckue CBOMCTBA CONPSIKEHHBIX IUEHOB 1
21 ||[Cnoco6sl nomydeHust ¥ NpIMEHEHUE alKaHEHOB 1
22 ||AnxuHbL: ToMonorndeckuil psa, obmas Gopmyia, 1
HOMEHKJIATYPa, JJIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, QU3MUECKHE CBOHCTBA
23 || Xumuueckue CBOMCTBA aIKHHOB 1
24 |/KayecTBeHHBIE peaklul HA TPOUHYIO CBA3b 1
25 ||Croco0sl momydeHUs 1 IPUMEHEHNE aTKHHOB 1
26 ||Pemenue 3ana4: pacu€Thl 10 yPABHEHUIO XUMMYECKOH|| ]
peakuuu
27 |[Cucremarmzanms u 0600ImeHNE 3HAHUIA TTO TeMe 1
28 ||ApeHsl: roMonormaeckuii psax, obmas Gpopmyma, 1
HOMEHKJIaTypa. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpPOEHHE MONIEKYN OEH301a U TOTyoJa, X
(usnyeckue CBOHCTBA
29 || Xumuueckue CBOMCTBA apEHOB: PEAKLIMHU 3aMELICHUS 1
30 |Xumuyeckue CBOMCTBA aPEHOB: PEAKLIMU 1
NPHCOETMHEHNS, OKHCIIEHHE TOMOJIOrOB OeH3011a
31 ||OcobenHoCTH XMMHYIECKHX CBOWCTB CTHPOJIA 1
32 |[Pemenue pacy€THBIX 3a/1a4 HA ONPEJICICHUE 1
MOJIEKYJISIPHOH (hOPMYIIBI OPraHHIECKOTO BEIECTBA
33 ||CnocobbI nomy4yeHns 1 MpUMEHEHHE apEHOB 1
34 |['eneTnyeckas CBA3b MEKIY PA3IMYHBIMH KIaCCaMHU 1

YTIIEBOIOPOIOB




No Tema ypoka KonnuectBo wacon Hara DIIEKTPO!
n/m Bcero| Konrponpnsie || [TIpaktuueckue || A3Y1CHIA mdpor
paboTHI paboThI obpazoare
pPeECYPe
35 |[PacuéTsl Mo ypaBHEHUAM XUMHYECKUX PEAKIIUH. 1
Cucremarmsarnus u 00001IeHne 3HaHUH 10 TeMe
36 ||[Ipupoxnsrii ras. [TomyTHble He(TIHEIE T3kl 1
37 ||KameHHSBIH yroab u IPOIYKTHI €T0 MepepadoTKu 1
38 ||HedTs u criocods! eé nepepadorku. [Ipumenenne 1
MPOIYKTOB 1epepaboTku HedTh
39 |[l'eneTnyeckas cBsI3b MEKAY PA3IMYHBIMH KIaCCaMHU 1
YIIIEBOJIOPOIOB
40 ||[lanoreHonpou3BoIHbIE YIICBOAOPOIOB: 1
3IIEKTPOHHOE CTPOEHHE; pEaKIIUH 3aMeleH s
rajoreHa
41 ||HelicTBue 1en0Yei HA raJOreHIPOU3BOAHBIE. 1
BzanMopeiicTBHe AUTAOTCHAIKAHOB C MATHHEM H
IIMHKOM
42 |/Cucremarusaiys u 06001IeHHE 3HAHUH 110 pa3zieny 1
"Yraesogopoast”
43 |/KonTtponeHas pabora no teme "YrieBoaoposr” 1 1
44 |[IIpenenbHble OJHOATOMHBIE CIIUPTBHI: 1
TOMOJIOTHYECKHI Psi, 00mmast popMyna, CTpOCHHUE
MOJIEKYJI, H30MepHs, HOMEHKIATypa, Kiacchu(uKarms,
(usnyeckue cBOHCTBA
45 || Xummdeckue cBoicTBA IPeAETbHBIX OTHOATOMHBIX 1
CIIUPTOB
46 |/CrmocoOsl momydyeHHs ¥ MPUMEHEHHE 0 JHOATOMHBIX 1
CIIUPTOB
A7 |[[Ipoctble >dupbl: HOMEHKIATYpa U U30MEpUs, 1
0COOEHHOCTH (DM3UYECKUX U XUMHYECKHX CBOHCTB
48 |[MHOroaroMHbIE CIIMPTBL: STUICHITIMKOIbL U 1
TIHIEPHH, UX (U3NYECKUe U XUMHUYECKIe CBOHCTBA
49 |/CrocoOsl momydeHHs ¥ MPUMEHEHHE MHOTOATOMHBIX 1
CIIUPTOB
50 ||Penon: cTtpoeHne MoOneKynsl, GU3NIECKUE CBOHCTBA. 1
Tokcu4HOCTH peHoNa
51 ||[Xumudeckue cBoiicTa deHONA 1




No Tema ypoka KonnuectBo wacon Hara DIIEKTPO!
n/m Bcero| Konrponpnsie || [TIpaktuueckue || A3Y1CHIA mdpor
paboTHI paboThI obpazoare
pPeECYPe
52 ||Cnoco0s! momywseHns u npuMeHeHne (eHona 1
53 ||IIpaxtmyeckas paboTa Ne 2. Pemenne 1 1
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "CIupTH 1
(denomnbr"
54 ||[Cuctematuzanus U 06001eHNE 3HAHUH IO TeMe 1
55 ||Anbaeruasl U KETOHBL: 3JIEKTPOHHOE CTPOCHHE 1
KapOOHHJIBHOM TPYIIBI; TOMONIOTMYECKUE PAMB,
obmas Gopmyrna, H30MEpHA U HOMEHKIATYpa
56 ||Ambaeruapl 1 KeTOHBI: (PU3MYECKUE CBOWCTBA; 1
peaKy IPUCOEAUHEHNUS
57 |[Peakuuu okucieHUs U Ka4eCTBEHHbIE PEAKIIUU 1
aJIbJIETU/IOB U KETOHOB
58 ||Crnoco6s! momrydeHns anbIeTHI0B U KETOHOB 1
59 ||OxHOOCHOBHEIE IpeeNbHBIE KapOOHOBBIE KHCIOTEI, 1
0COOEHHOCTH CTPOEHHS UX MOJIEKYIT
60 |[V3oMepus u HOMEHKNATypa KapOOHOBBIX KUCIIOT, UX 1
(usnyeckue cBOHCTBA
61 | Xumuueckue CBOMCTBA NPEIEIbHBIX OJHOOCHOBHBIX 1
KapOOHOBBIX KHCIIOT
62 ||OcobennocTu cBOICTB MypaBbHHOM KHUCIIOTEL. 1
MHoroo0pasne KapOOHOBBIX KHCIOT
63 |/OcobeHHOCTH CBOMCTB: HENPEIEIbHBIX U 1
apoMaTHYECKUX KapOOHOBBIX, TUKapOOHOBEIX,
TUIPOKCHKAapOOHOBBIX KHCOT. IIpencraBurenu
BBICIINX Kap601-1031)1x KHCJIOT
64 |[ITonsaTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT 1
65 ||Croco6sl momydeHus ¥ IpUMEHEHHE KapOOHOBBIX 1
KHUCIIOT
66 |/CnoxHbIe 3pUpHI: TOMOJIOTHYECKHUH Psjl, 00mast 1
(bopmyrna, H30MepHUs ¥ HOMEHKIIATypa
67 |/Pusmueckue n XuMHYECKHE CBOHCTBA 3(QUPOB 1
68 ||Pemenne pac4€THBIX 3a1a4: 110 ypaBHEHHIO 1

XUMHUYECKOM p€aKkuuu, Ha OIIPEACIICHUC

MOJICKYJISIPHO# (pOpMYJIbI OPraHMYECKOTO BEIIECTBA




No Tema ypoka KonnuectBo wacon Hara DIIEKTPO!
n/m Bcero| Konrponpnsie || [TIpaktuueckue || A3Y1CHIA mdpor
paboTHI paboThI obpazoare
pPeECYPe
69 |[[IpakTmueckas pabora Ne 3. Pemernne 1 1
SKCIEPUMEHTANILHBIX 33114 110 TeMe "KapOoHOoBbIe
kucnoTsl. CrnoxHsle 3¢upsr”
70 |PKupsr: cTpoenue, pu3nueckue U XMMHUYECKUE 1
CBOWCTBA (TUAPOIIH3)
71 |/OcobeHHOCTH CBOMCTB KUPOB, COAEPIKALIMX OCTATKU 1
HEIIPEAEIbHBIX )KUPHBIX KUCIOT. JKupk! B Ipupoe
72 |[Mblina kak cony BBICITNX KapOOHOBBIX KHCIIOT, HX 1
Moromiee neictaue. [IoHaTHE 0 CHHTETUYECKUX
Moronux cpencreax (CMC)
73 |/T'eneTnueckas cBsa3b yrieBOIOPOIOB U 1
KHUCJIOPOJICO/IEPIKALUX OPraHNUECKUX BEILECTB
74 ||/Pacuérhl no ypaBHEHHAM XMMUUYECKUX PEAKLUI 1
75 |[Cuctemaruzanus u 06001eHNE 3HAHUI MO TeMe 1
76 ||O6muias xapakTepuCcTHKa yTIIEBOIOB U 1
Knaccu(UKaIys yrieBoaoB (MOHO-, IU- U
MOJINCaXapH/IbI)
77 |[Monocaxapunsr: ¢pu3naeckue CBOUCTBA U 1
HAaX0XKJEHHUE B IPUPOJIE
78 |[Ipumenenue rIOKo3el, €€ 3HaYEHUE B 1
JKU3HCACATCIIBHOCTHU OpraHu3sMa
79 ||/[Aucaxapuuel: caxaposa, MalbTO3a U JIAKTO34. 1
HaxoxxneHue B mpupoze U NpUMEHEHUE TUCaxapuioB
80 |[Homucaxapumbl: CTPOCHUE MAKPOMOJIEKYII, 1
(mnUeckne 1 XUMUUECKHE CBOWCTBA, TIPHMEHEHHE
81 ||[ToHsATHE 006 MCKYCCTBEHHBIX BOJOKHAX 1
82 |[Pemenue pacyeTHBIX 3a/1a4 HA ONPEJCICHUE JO0JIH 1
BBIX0J1a IIPOJYKTa PEAKLMU OT TEOPETUUECKH
BO3MOKHOTO
83 ||CucremaTuzanus u 06001IeHHE 3HAHUM 110 pa3gely 1
84 ||KonTponbHas paboTa o TeMe 1 1
"Kucnoponconep:xariye opraHuuecKkrie cCoeuHeHns"
85 ||AMuHBI: KIaccuHKaus, CTPOSHHE MOJIEKY, 001Ias 1

(dhopmyna, u3oMepusi, HOMEHKIATypa U GU3NIECKHe

CBOMCTBA




No Tema ypoka KonnuectBo wacon Hara DIIEKTPO!
n/m Bcero| Konrponpnsie || [TIpaktuueckue || A3Y1CHIA mdpor
paboTHI paboThI obpazoare
pecyp
86 ||[Xummueckue cBOMCTBa anu(aTHIECKUX AMHHOB 1
87 ||AHMITHH: CTpOCHHE aHMINHA, 0OCOOEHHOCTH 1
XUMHYECKUX CBOMCTB aHHIIMHA
88 ||Croco6s! momydeHns U MpUMeHeHne amu(aTHIecKIX 1
aMHUHOB
89 ||AMHHOKMCIOTHL: HOMEHKIIATYpa U M30MEpHs, 1
(usnuaeckue cBoiictBa. OTHENbHBIC IPEICTABUTENH O
AMHHOKHUCIIOT
90 |[Xumunueckue cBOHCTBAa aMUHOKHUCIIOT, HX 1
Ouosioruueckoe 3HaueHHe aMUHOKUCIOT. CHHTE3 U
THIPOJIU3 TIETITHJIOB
91 ||/benku kak mpupoaHBIE IOIUMEDPBI; CTPYKTYPEI 1
6enxoB
92 |[Xumnueckue cBoicTBa 6ENKOB 1
03 ||[A3oTcozepikaliye reTepOLUKINYECKUE COEMHEHH . 1
HyxkienHOBBIE KUCIIOTBI: COCTaB, CTPOECHHUE U
OuoornuecKas poib
04 |[lIpaxtmdeckas pabora Ne 4. Perrenne 1 1
IKCIIEPUMEHTAIBHBIX 327124 110 TeMe
"A3oTconepiKkaniie opraHMyeckue cCoequHeHus"
95 |[IIpakTudeckas pabora Ne 5. Pemenne 1 1
SKCTIEPUMEHTAIbHBIX 3a/1a4 110 TeMe "Pacrno3naBanmne
OpTaHWYECKUX COCTMHEHMH"
06 |[KonTpombHas paboTta mo Teme "A3oTcomeprkamue 1 1
OpraHWYEeCKUe COSAMHCHUS"
97 ||OcHOBHBIC NOHATHS XMMHH BBICOKOMOIIEKYISPHBIX 1
COC,I[HHCHH;I 1 METObI X CUHTEC3a —IIOJIMUMEPpU3aALs
W TOJIMKOHACH AU
08 |[[ImacTmaccel. YTumusamms 1 nepepaboTka IiacTuka 1
99 ||/9macToMephl: HAaTypabHbI CHHTETHYECKHE KayUyKH. 1
Pesuna
100 ||Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE, 1
cuHTeTHYecKue. [lonmmmephl crienuatbHOro
Ha3HAYCHHS
101 |[IIpakTnueckas padorta Ne 6. Pemenue 1 1




No Tema ypoka KonnuectBo wacon Hara DIIEKTPO!
n/m Bcero| Konrponpnsie || [TIpaktuueckue || A3Y1CHIA mdpor
paboTHI paboThI obpazoare
pPeECYPe
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe "PacnosHaBanue
IUIACTMACC U BOJIOKOH"
102 ||O606meHne n cucTeMaTH3aIMs H3yIeHHOTO 1
MaTepuana 1o TeMe "BrICOKOMOIEKyIApHbIE
coequHeHHs"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
No Tema ypoxka KonnuectBo yacon JHara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13YICHIA widpor
padoThI padoThI obpasosat
pecyp
1 Atom. CocTaB aTOMHBIX sep. XUMHUYECKUIl 3JIeMEHT. 1
H3zoromsl
2 CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UUCIIA
3 Krnaccupuxanus XuMHIecKuX 3JeMEHTOB (s-, p-, d-, f- 1
JJIEMEHTBI)
4 Pacnipenenenue 31€KTPOHOB II0 ATOMHBIMOPOUTANIAM 1
5 ONeKTpoHHbIE KOH(OUTYpalid aTOMOB JJIEMEHTOB B 1
OCHOBHOM U BO30YKI€HHOM COCTOSTHUH
6 OneKTpOHHbIE KOH(PUTIYpAllUU HOHOB. 1
3JEeKTPOOTPHLIATEILHOCTD
7 Iepuonuueckuii 3akon u Ilepuoandeckas cucrema 1
xuMuaeckux snementos /1. M. Menneneesa, CB3b ¢
COBPEMEHHOH TeOpuUel CTpOeHNUs aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB XMMHYECKUX 1
OJICMCHTOB H 06pa3yeM1)1x HUMHU IPOCTHIX U CIIOXKHBIX
BEILECTB 10 IPYIIIAM U IIEPUOJaM
9 Cucremarusarus u 0000IIeHne 3HAHUI 10 TeMe 1
10 |/Buasl xumudeckoii cBa3u. MexaHH3MbI 00pa3oOBaHUA 1
KOBaJICHTHOM CBs3H. BogopoHas cBA3b.
MexXMOIIEKYJIIPHBIE B3aUMOAEHCTBYSA
11 |/BaseHTHOCTH ¥ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. 1
CBsI3b 2JIEKTPOHHOH CTPYKTYPbI MOJIEKYJT € MX




No Tema ypoka KonnuectBo wacos Hara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13Y1CHIA wdpol
(
paboTHI paboThI obpasosar
pPeECYp
TeOMETPHYECKUM CTPOECHUEM
12 ||IIpencraBneHus 0 KOMIIEKCHBIX COEJUHEHUAX: COCTAB 1
1 HOMEHKJIaTypa
13 ||BemecrBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOIO 1
cTpoeHusl. THUIIbI KPUCTAJUINYECKUX PELIETOK U
CBOMCTBA BEILECTB
14 ||[lonarue o aucnepcHbIX cucremax. Ilpeacrasnenue o 1
KOJUIOMIHBIX PAacTBOpax
15 ||icTuHHBIE PACTBOPHI: HACHILICHHBIE U 1
HEHACHILIEHHBIE, PACTBOPUMOCTh. Kpucramioruaparsl
16 |/CmocoOs! BEIpaxkeHns KOHIIEHTPAIIUH PACTBOPOB 1
17 ||Pemenue 3a1a4 ¢ UCNIOIb30BAaHUEM IOHATHUH 1
""MaccoBast J0JIsl paCTBOPEHHOTO BeImecTBa",
"MoJIsipHast KOHIIEHTpanus"
18 |/Knaccudukanus n HOMEHKIaTypa HEOPTaHHIECKHUX 1
BEILECTB
19 |/Cucremarusaius u 06061IeHNE 3HAHUI 110 TEMe 1
20 |[KontpomsHas paborta mo remam "CTpoeHHe aToMa. 1 1
Ileprnonnueckuii 3akoH u Ileproandeckas cucrema
XuMUYeckux areMmenToB [l. 1. Menneneena",
"Crpoenue BemiectBa. MHOrooOpasue Bemects"
21 |[Kmaccudukarms XUMHYECKHUX PEAKIHii B 1
HEOPraHUYECKON 1 OPraHuueCKOi XUMHHU. 3aKOH
COXPAHEHUS MacChl BELECTB; 3aKOH COXPAaHEHUs U
IpeBpaILEHUs] SHEPTUU IPH XUMHUIECKUX PEAKIUIX
22 ||TermoBbre 3((eKThI XUMHIECKIX PEaKIIUH. 1
TepmoxuMuuecknue ypaBHEHHs
23 ||Bbluncienys o ypaBHEHHIM XMMUUYECKUX PEaKLUi U 1
TCPMOXUMHUYCCKUM YPAaBHCHUAM
24 ||CkopocTb XUMHUECKON peakiuy, €€ 3aBUCUMOCTb OT 1
pa3MUYHEIX (hakTopoB. KaTamms u KaTanm3aTopsl
25 ||[T'oMoreHHsle U reT€POreHHbIE PEAKLIUU 1
26 |[[Ipaxtrueckas padora Ne 1 mo teme "Brusuue 1 1

Pa3IMYHBIX (HAKTOPOB Ha CKOPOCTh XUMHYECKOM

peakn"




No Tema ypoka KonnuectBo wacos Hara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13Y1CHIA wdpol
paboTHI paboThI obpazosart
pPeECYp
27 ||O6parumsle 1 HEOOpaTHMBIE peaKIuy. XUMHUYECKOe 1
paBHOBeECHE
28 |[[Ipaxtmueckas padora Ne 2 o Teme "Briusane 1 1
pa3IMYHbIX (PaKTOPOB Ha MOJIOKEHUE XUMUUECKOTO
paBHOBecHs"
29 |[9nexrponuTnueckas auccouuanus. CUnbHbIE U 1
ciabplie 37eKTpoNuThl. CTENeHb AUCCOHAIINH
30 |Monnoe npoussenenue Boasl. Cpena BOAHBIX 1
pactBopoB. Bogopomusrit nokazatens (pH) pactBopa
31 |['uaoponus coneil. Peakuuu, nporekaromye B 1
pPacTBOPAaX AIEKTPOJIUTOB
32 |[[Ipaxtudeckas pabora Ne 3 o Teme "XuMuueckue 1 1
peaxiMy B pacTBOpPax AJIEKTPOIUTOB"
33 ||OxucIUTETEHO-BOCCTAHOBUTENBHBIE PEAKLIUH. 1
BaxkHelnue oKMCIUTENN U BOCCTAHOBUTENIU
34 |[Metona 3neKTpOHHOTO (3JIEKTOHHO-MOHHOTO0) OanaHca 1
35 |[|OnexTponau3 pacTBOPOB U PACIIABOB BEILECTB 1
36 |[Pemenue 3a1a4 pasiuyHbIX TUIIOB 1
37 |[Pemenue 3a1au pasiuyHbIX TUIIOB 1
38 ||[Cuctemarusanus u 0600IIeHNE 3HAHUI O TeMe 1
"Xumudeckue peakuu"
39 ||[KontpombHas paboTa o Teme "Xumudeckue peakuun"|| ] 1
40 |[ITonoxenue nemeranos B Ilepuoaudeckoii cucreme 1
xuMU4eckux aemeHToB J[. Y. Mennaeneesa u
0COOEHHOCTH CTPOCHUS HX aTOMOB. Dm3nueckne
CBOMCTBAa HEMETAJIIOB
4] |[Amiorponust HEMETaIOB (Ha IpUMepe KUCIOpoa, 1
cepsl, pochopa u yriepoaa)
42 |[Bomopoxn: momyuenue, Gpu3HIecKue U XUMUUECKHE 1
cBoiicTBa. ['mapunel
43 ||lanoreHsl: HaXOXEHHE B TIPUPOJIE, CIOCOOBI 1
HOJTy4eHHs, (PU3NUECKIE H XIMUYECKIE CBOHCTBA
44 ||'amorenosogopozsl. Baxueimme 1

KHCJIOpOoAcCOoACp)KAUE COCANHECHUSA I'aJIOTCHOB




No Tema ypoka KonnuectBo wacos Hara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13Y1CHIA wdpol
paboTHI paboThI obpazosart
pPeECYp
45 ||/TabopaTopHbIe M MPOMBIILICHHBIE CIIOCOOBI 1
HOTy9eHHs TanoreHoB. IIpuMeHeHne rajJoreHoB U UX
COEJMHEHUH
46 ||lIpaxtuueckas paboTta Ne 4. Pemenue 1 1
SKCIEPUMEHTAIILHBIX 331a4 1o Teme "["ajmorensr”
47 ||Kuciaopox: mabopaTopHBIE ¥ IPOMEIIIICHHBIE 1
CrocoObI MOTyYeHHsI, PUIUUCCKUEC U XUMHUECKHEC
cBoiictBa. O30H. [Ipumenenne kuciIopoaa 1 030Ha
48 ||Oxcuzbl ¥ NEPOKCUIBI 1
49 |[Pemenue 3anau pa3InyHbIX TUIIOB 1
50 ||Cepa: HaxXoXxIeHHE B IPUPOIE, CIIOCOOBI HOIYICHUS, 1
¢bu3ngeckie 1 XUMHYECKIe CBOHCTBA
51 ||CepoBomopox, cymbdumst 1
52 |Kucnopoznconepsxaliie COeJUHEHUS CEPBL. 1
OCo0eHHOCTH CBOICTB CepHOI KHUCIIOTHI
53 |[[Ipaxktuyeckas pabora Ne 5. Pemenue 1 1
JKCIIEPUMEHTANBHBIX 3a/a4 1o TeMe "Cepa u eé
coequHeHus"
54 ||A30T: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI MONTyICHHUS, 1
¢u3nUgeckie 1 XMMIYEeCKIe CBOHCTBA. AMMHUAK,
HUTPUIBI
55 ||[Kucnopoznconepsxaliie COeIMHEHUS a30Ta. 1
OCo0eHHOCTH CBOICTB a30THON KHUCJIOTHI
56 |[[Ipumenenue a30Ta U €ro COeAUMHEHUN. A30THbIE 1
ynoOpeHus
57 ||[@ocdop: HaxoxkAeHUE B IPUPOJE, CIOCOOBI 1
HOJTyqeHHNs, (PU3NIECKIE H XIMUIECKHE CBOHCTBA.
dochunst u hochun
58 ||Oxcunst dhocdopa, Gochopconepxamue KUCIOTHL. 1
Conu GpochopHOit KUCIOTHI
59 |[[Ipumenenue docdopa u ero coeMHEHHUI. 1
Dochopubie yrnodpeHus
60 |[[IpaxTrueckas padora Ne 6. Pernenue 1 1

AKCIIEPUMEHTAIBHBIX 3a11a4 1Mo TeMe "A30T u pocdop

U UX coequHeHus"




No Tema ypoka KonnuectBo wacos Hara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13Y1CHIA wdpol
paboTHI paboThI obpazosart
pPeECYp
61 ||Yrnepon: HaxoxIeHHE B IPUPOJE, AJUIOTPOIHbIE 1
MoIudpUKanuu; GU3nYecKre 1 XMMUYEeCKUE CBOMCTBA,
[IpUMEHEHUE
62 ||Oxcun yraepona(ll), oxcun yrnepona(IV), yronsnas 1
KHCJIOTa U €€ CoNn
63 ||Pewenue 3a1a4 pasaM4HBIX THIIOB 1
64 |[KpemHuil: Haxox/eHHE B IPHPOJIE, CIOCOOBI 1
HOTyqeHHNs, PU3NIECKIE U XHUMUIECKIEe CBOHCTBA
65 ||Oxcun kpemuus(IV), kpeMHUEBas KHCIOTA, CUITHKATHI 1
66 |[[IpumeHeHHe kpeMHUs U ero coeanHeHuil. CTexIo, ero 1
HOJTy4EeHHUE, BUIBI CTEKIIA
67 ||Pemwenue 3a1a4 pa3au4HbIX THIIOB 1
68 ||CucremaTtmzanust m 0000IIEHIE 3HAHMIT TIO TEMe 1
"Hemeransr"
69 |[KomrpomsHas pabora mo teme "Hemerammsr" 1 1
70 ||[AHamm3 pe3ynpTaToB KOHTPOIBHOM PabOTHI, 1
KOPPEKIIHS OIITHOOK
71 |[[Honoxenue metamios B Ilepuoguyeckoit cucreme 1
XUMHYECKUX 371eMEeHTOB. OCOOEHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000I0UEK ATOMOB METAJIOB
72 ||O6mue dusuueckue cBoiicTsa MeTawioB. [Ipumenenue|| 1
METAJUIOB B OBITY M TEXHUKE
73 ||Crnassl MeTamioB. Koppo3us MeTamioB 1
74 ||Pemenue 3a1a4 pasnn4HbIX TUIIOB 1
75 ||9nexTpoxuMuteckuii psa Hanps KeHUH MeTaIoB. 1
O6mue crocoObl MOTYyIeHHUS METAIIIOB
76 ||Obmas xapakrepucTuka MeTanioB IA-rpymmnel 1
Ieproanueckoil cUCTEMBI XUMUYECKHX JIEMEHTOB.
Harpuii 1 xanuii: monydeHue, Guznueckue u
XUMHYCCKHEC CBOﬁCTBa, MPUMEHCHUE ITPOCTBIX
BEILECTB U UX COSAUHEHUM
77 ||O6mas xapakrepuctuka Metaiios [IA-rpynmns 1

Hepnonnqecxoﬁ CUCTEMbI XUMHNYECKUX BJICMCHTOB.

MarHuii 1 KaJapLuid: osry4enue, Gpuznueckue u




No Tema ypoka KonnuectBo wacos Hara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13Y1CHIA wdpol
(
paboTsl paGoTsl obpasosat
pPeECYp
XHMHYECKHE CBOWCTBA, IPUMEHEHHE MTPOCTHIX
BELIECTB ¥ UX COETUHEHUH
78 |[K&€ctrocTs BOABI U CTIOCOOBI €€ yCTpaHeHUS 1
79 ||[AmomuHHMiL: nomydeHne, pU3MIECKHE M XMMIIECKHEe 1
CBOMCTBA, NPUMEHEHUE
80 |[AMdoTepHBIe cBONCTBA OKCHIA B THIPOKCHIA 1
AJIIOMUHUS, THIPOKCOKOMILIEKCHI aTFOMUHUS, HX
NpUMEHEHUE
81 |[Pemenue 3a1a4 pasiM4YHbIX TUIIOB 1
82 |[[Ipaktuyeckas pabora Ne 7. Pemenue 1 1
SKCIIEPUMEHTAIBHBIX 33714 10 TeMe "'MeTaiisl
TJIaBHBIX TOATPYTIT"
83 ||O6mIas XxapakTepuCTHKa METAIIOB ITIOOOYHBIX 1
noarpymnn (b-rpymnn) ITepuoauyeckoii cucremMbl
XMMHMYECKUX 3JIEMEHTOB
84 ||Pusuyeckue U XMMUYECKHE CBOMCTBA XPOMa U €T0 1
COEJIMHEHHH, UX MPUMEHEHUE
85 ||Baxmnelimne coenunenus Mapranna. Ilepmanranar 1
KaJlis, €ro OKUCIINTENbHEIE CBOMCTBA
86 ||Pusnueckre M XUMHYECKHE CBOMCTBA XKEJIE3a U €TO 1
coequHeHni. [lonyuenue u npuMeHeHue CI1aBoB
xKesesa
87 ||Pusuueckue u XMMUYECKHE CBOWCTBA MEAU M €€ 1
COEIMHEHHH, UX MPUMEHEHUE
88 ||Pusnueckre u XUMHYECKHE CBOMCTBA IIMHKA U €TI0 1
COETMHEHUH, UX MPUMEHEHHNE. [ HAPOKCOKOMILIEKCHI
IHKA
89 |[[IpaxTuyeckas pabora Ne 8. Pemrenne 1 1
SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe "MeTaisl
MoOOYHBIX moarpymm"”
00 ||Pewenue 3a1a4 pa3saM4HBIX THIIOB 1
91 ||O6ob6menue 1 cucTeMaTU3aIHs H3yIEHHOTO 1
Marepwuana mo reme "Merausr"
92 ||KourponsHas pabora no reme "Merauist" 1 1




No Tema ypoka KonnuectBo wacos Hara DIIEKTPO
n/m Bcero| Kontponsnsie || [IpakTnueckue || 13Y1CHIA wdpol
paboTHI paboThI obpazosart
pPeECYp
03 ||[AHamm3 pe3ynpTaToB KOHTPOIBHOM PabOTHI, 1
KOPPEKIIHs OLIHOOK
94 |[Pomb xuMmuu B 06eciedeHNH YCTOHINBOTO Pa3BUTHS 1
genoBeuecTBa. [IoHATHE O HAyYHBIX METOJAX
HCCIIEIOBaHNS BEIIECTB
05 |[HayuHble NIpHHIUIIBI OPTaHU3ALNNA XUMUIECKOTO 1
HPOU3BOACTBA. [IpOMBIIIIEHHBIE CIIOCOOBI TOTYYESHHS
Ba)KHEHIIINX BELIECTB
06 || Xumuueckoe 3arps3sHEHHE OKPY>KaIOILEH Cpelbl U €ro 1
MOCTIEACTBUS
97 ||Xumus u 310poBbE YenoBeKa. JIekapcTBEeHHbIE 1
cpencTBa
08 |[Xumus numu. Poms xumun B obecriedeHUH MUILEBOH 1
6e30macHOCTH
99 |[Kocmermueckue u mapdromepHbIe cpencTa. beiroBas 1
XUMHUS
100 ||[Xumus B crpourenscTse. BakHelie cCTpouTebHbIE 1
1 KOHCTPYKLIUOHHbIE MaTepHabl
101 [[Xumus B cenbckoM xo3sicte. OpraHudeckue 1 1
MUHEpaJIbHbIE YA0OpeHHs
102 ||Cucrematusaius u 06061ieHHEe 3HAHUH TT0 TeEMe 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8

YYEBHO-METOANUYECKOE OBECITEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xmace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B.; nox penaxmueit Jlynnna B.B.,

OO011IecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/JIPODAY; AknmonepHoe oomecTBo «M3narenscTBo «IIpocBemenues

* Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; non pepakuueii Jlynuna B.B., O6mectBo ¢

OrpaHUYEHHOM 0TBETCTBEHHOCTHIO « {[PODA»; Axunoneproe obmectBo «M3narensctBo «IIpocenienne

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch
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