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Pabouas nporpamma yuurens CunenbHukoBoii-PomanenkoBoit O. M. no yuebHoMy npeameTy «Xumusi» (0a30Bblii ypOBEHbD)
cocTaBjeHa Ha ocHOBe DenepanbHOl pabouel mporpaMMbl OCHOBHOTO o01iero oopazoBanuss XUMMUS (6a30BbIit ypoBEHB) AJIsI
10-11 xnaccoB 0O6pa3oBaTeNbHBIX OpraHu3alui, pazpaboranHas u yreepxaeHHas OI'BY «MHcTUTyT cTpateruu pa3BuTus
oOpazoBaHus», 2023.

MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMHUHU Ha YPOBHE CPEIHEr0 001ero oopa3oBanus pa3padoTana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o0pa3oBaHUU B
Poccuiickoit denepariuny, TpedoOBaHUH K pe3yjibTaTaM 0CBOeHUs (enepaibHol 00pa30BaTeIbHOM IPOrpaMMbl cpeHero ooiero oopasosanus (O OIT COO),
npezcTaBieHHbIX B DeepanbHOM rocyaapcTBeHHoM obpasoBarensHoM crapaapte COO, ¢ yaérom KoHuenmuu npernonaBanus yaeOHOTO npenmera « XUMHES» B
o0pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit Deaeparuu, peaausyIonnX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, 1 OCHOBHEIX MOJIOKEHHH «CTpaTerun
pa3BuTHs BocimTanus B Poccutickoit @eneparnu Ha iepuox 10 2025 roga» (Pacnopspkenne IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY ITOAXO0/0B K pa3paboTKe MpOrpaMMEbI IO XMMHH, K OIIPECICHIIO O0Iel cTpaTerni 00y4deHus, BOCIIUTAHMS W Pa3BUTHS 00YJAIONTUXCS CP ACTBAMHU
yaebHoro mpenmera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypoBHE cocTaBIIIA KoHIEeNTyanbHbIE nojoxeHns PI'OC COO o B3anMo00yCIIOBICHHOCTH TIETIEH,
coZiepKaHus, pe3yIbTaToOB O0yUYeHNS U TPeOOBAaHUH K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

B cOOTBETCTBHY C JAHHBIMH ITOJIOKESHHSIMH IPOrpaMMa 110 XUMHUH (0a30BbIM YPOBEHB) Ha YPOBHE CPEIHEr0 O0IIEro 00pa30BaHuUs:

yCcTaHaBJIMBAeT 00s3aTeNbHOE (MHBAPHAHTHOE) MPEIMETHOE COJIEPIKAHUE, OMPEIessieT KOMMUECTBEHHBIE U KAYeCTBEHHBIC €0 XapaKTePUCTHKH Ha Ka)KJIOM dTarie
M3y4eHUs MpeaMeTa, IpeayCcMaTprUBaeT IPUHIIHITEI CTPYKTYPUPOBAHUS COAEP KaHMSI U pacIpeiesIeHrsI ero 1o KilaccaM, OCHOBHBIM pa3zelnaM U TeMaM Kypca;

Ta€T MpUMEepHOe pacipeieNieHre YIeOHBIX YaCcoB 110 TEMATHYECKIM pasJiefiaM, peKOMEHTyeT IPUMEPHYIO TI0CIeI0BATEIhHOCTh H3YIEeHHUS OTJENbHBIX TeM Kypca ¢
Y9E€TOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH y9eOHOT0 mporiecca, BO3PaCTHBIX ocobenHocTel obydaromuxcs 10—11 xmaccos;

Ta€T METOAMYECKYI0 MHTEPIIPETAIHIO Il N3ydeHHs IpeMeTa Ha YPOBHE COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPETHEro 00IIero oopa3oBaHus,
coJiepKaTeTbHON XapaKTepUCTHKH TNIAHUPYEMBIX PEe3yIbTaTOB OCBOCHUS OCHOBHOW 00pa30BaTEbHOM MPOrpaMMBbl CPEAHET0 00IIero o0pa3oBaHus (JIMIHOCTHBIX,
MeTanpeAMETHBIX, IIPEAMETHBIX ), OCHOBHBIX BHJIOB YI€OHO-TIO3HABATENFHON AEATEIHHOCTH 00YJaroIIerocs o OCBOSHUIO cofepkanus npeamera. [lo Bcem
Ha3BaHHBIM ITO3UIMSAM B IPOTPaMMe 110 XUMHUHU COOITI0/IeHa PeeMCTBEHHOCTh C (enepanbHoi padodeii mporpaMMoii OCHOBHOTO 00IIEro o0pa3oBaHuUs 0 XUMUHU
(ms 8-9 xkmaccoB 00pa3oBaTENBHBIX OPTaHU3aNNi, 0a30BBIN YPOBEHB).

XuMudeckoe o0pazoBaHUe, MOTydaeMoe BBITYCKHIKAMH 00I1e00pa30BaTEIbHON OpraHU3allvH, SIBJISETCS HEOThEMIIEMON YacThI0 UX 00pa3oBaHHOCTH. OHO CITYKUT
3aBEPIIAOIINM 3TAIIOM Peau3aIlii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, MPUCYIIUX EIOCTHON CHCTEME XUMHIECKOT O
00pa3oBaHUs. DTH IEHHOCTH KacarOTCsl IO3HAHUS 3aKOHOB MPUPOJIBI, (OPMHUPOBAHUS MUPOBO33PEHHUS U 00IIEH KyJIbTYphl YEIOBEKa, a TAKXKe IKOJOTHIECKU
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 3/I0OPOBBIO M PUPOTHON cpefie. Peann3yercs xuMudeckoe oOpa3oBaHne 00yJarONUXcs Ha YPOBHE CPEAHET 0 00IIIEero
00pa3oBaHUs CpeACTBAMH YU4eOHOTO MpeaMeTa « XUMUs, CoJepKaHUe U TIOCTPOSHNE KOTOPOT'O OIpe/IeNeHbl B IIPOrpaMMe 10 XUMHUU C YUETOM Crienn(PUKN HAyKH
XUMUH, € 3HAUSHHsI B [IO3HAHUY IIPUPOJIBI U B MATEPHAIIbHOM KU3HU OOIIECTBA, a TAKKE C YIETOM OOIIHX IIeNIei ¥ MPUHIIMITOB, XapaKTePU3YIO X COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeTHero ooiero oopasosanus B Poccuiickoit @enepanun. Tak, HanpuMep, pu GOPMHUPOBAHUU COACPIKAHUS MTPEIMETa «XUMHUSD» YITESHBI
CJIEYIONIHE TTOJIOKEHUS O CIENU(UKE U 3HAYSHUH HAYKA XUMHUH.



XUMHsI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPacT 0COOYIO pOJib B COBPEMEHHOMN IIMBUIIM3ALIUH, B CO3JJaHUU HOBOM 0a3bl MaTepua bHON KyJIbTyphl. OHa
BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHKE PALIHOHATILHOTO HAYYHOTO MBIIIICHHUS, B CO3/IaHKE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK O CJHHCTBE
MPUPOABI U YEII0BEKa, KOTOpoe (OPMUPYETCsl B XUMHUH Ha OCHOBE TOHUMAaHHS BEIECTBEHHOTO COCTaBa OKPYIKAIOIIEro MUpa, OCOZHAHUS B3aUMOCBSI3U MEXKILY
CTPOCHHEM BEIECTB, X CBONCTBAMH U BO3MOXKHBIMH 001aCTSMH MTPUMEHEHHSI.

TecHO B3auMOACHCTBYS ¢ APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHUS CTajla HEOThEMIIEMOM YacTbi0 MUPOBOH KYJIbTYpPbI, HEOOXOMMBIM YCIOBUEM YCIEITHOTO
TpYyZa ¥ )KU3HH Ka)JI0ro wieHa oOmectBa. CoBpeMeHHast XUMUS KaK HayKa CO3MJaTellbHasl, KaK HayKa BBICOKAX TEXHOJIOTWH HaIlpaBJieHa Ha PelieHre TI00aIbHbBIX
po0JieM YCTOWYMBOTO Pa3BUTHS UEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUCCKOM, MUIIEBOM, IKOJIOIMUECKOM 0€30MacCHOCTH U OXPaHbI 3I0POBbSL.

B coorBercTBHU ¢ OOIIMMU HENSIMHU ¥ IPUHIUIIAME CPEIHEr0 001ero o0pa3oBaHus cojepkanue nmpeaMera « Xumus» (10—11 xnaccel, 6a30BbIl yPOBEHD N3YUCHU)
OPHECHTHPOBAHO MPEUMYIIECTBEHHO Ha O0IIEKYIBTYPHYIO MOJINOTOBKY 00yYaIOIUXCsl, HEOOXOIUMYIO UM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKIX OPUEHT HPOB,
YCIEITHOT'0 BKJIFOUEHHS B KU3Hb COIIMYMa, TIPOJIOJDKEHHS 00pa30BaHMS B Pa3IMYHBIX 00JIACTSX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBisonMMy peaMera « XUMHSD» SIBISIIOTCs 0a30BbIe Kypehl — «Opranmdeckast XuMus» 1 «O0Ias 1 HeopraHu4eckasi XUMHsD», OCHOBHBIM KOMITOHEHTOM
COJIepKaHUS KOTOPBIX SIBJISTFOTCS OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHHI 10 HEOPTaHWYeCKOW XUMUH (C BKIIFOUEHUEM 3HAHUN 13 00IIeil XUMIH) U OPTaHHYECKOH
xumun. QOpMHUPOBaHNE TAHHOW CHCTEMBI 3HAHUH MPH U3yYEHHUH ITpeaMeTa 00ecredrnBaeT BO3SMOKHOCTh PACCMOTPEHHUS BCEro MHOr000Opa3usl BEMIECTB Ha OCHOBE
00IIMX MOHSATHN, 3aKOHOB ¥ TEOPHI XUMUH.

Crtpykrypa comep:kanus KypcoB — «Opranmdeckas XuMus» n «O01mas 1 Heopranundeckasi XuMus» copMHUpoBaHa B MPOrpaMMe 0 XUMHUN Ha OCHOBE CHCTEMHOT'0
[OJX0J1a K U3Y4YEHHIO yueOHOro MaTepraia u 00ycaoBIeHa HCTOPUUECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHMI Ha ONPEAEIEHHBIX TEOPETUUECKUX YPOBHX. Tak, B
Kypce OPraHMYECKON XMMHH BEIIECTBA PacCMaTPUBAIOTCS HA YPOBHE KIIACCHYECKON TEOPHH CTPOEHHS OPTaHMYECKUX COCIUHEHHH, a TAKKE HA YPOBHE
CTEPEOXUMHUYECKUX 1 HJICKTPOHHBIX ITPEICTABICHUH O CTpOeHHIH BemecTB. CBeneHns 00 N3ydaeMbIX B Kypce BEIeCTBaxX JAOTCS B Pa3BUTHU — OT YIJIEBOAOPOIOB
0 CIIO’KHBIX OMOJIOTMYECKH aKTUBHBIX COSIMHEHUH. B Kypce oprann4eckoil XMMHUH HOIY9aioT pa3BUTHE ChOPMHUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHus IepPBOHAYAIBHBIC IPEICTABICHHUS O XUMHYECKOI CBA3M, KIacCH()UKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIECTB OT UX CTPOCHHS, O
XUMHUYECKON peakiiuu.

Ilon HOBBIM yIJIOM 3peHMS B IIpeAMeTe «XUMUsD» 0a30BOT0 YPOBHSI pacCMaTPUBAETCA U3yYEHHBIH HA YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHMsI TEOPETUIECKUI
MaTepuai U (GaKTOIOTHUECKHE CBEAECHHS O BELIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «O0Ias 1 HeOpraHudeckass XuMus» 00yJaroImumcs
MIPEAOCTABIISIETCS] BO3MOXKHOCTh OCO3HATh 3HAUYECHHE IIEPUOANICCKOr0 3aKOHA ¢ OOLIETEOPETUYECKUX U METOONOTNYECKUX TO3UIHUH, TTIy0XKe NOHATh HCTOPUIECKOE
M3MeHeHne (PYHKIUI 3TOro 3aKoHa — OT 0000Mmaromell 10 00BACHSIIOMIEH U MPOTHO3UPYIOMIESH.

Enunas cucteMa 3HaHWI O BaXKHEHIINX BEIECTBAX, MX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHHH, a TAKKE O XUMUYECKHAX PEaKIUAX, HX CYLITHOCTH H
3aKOHOMEPHOCTAX MPOTEKAHUS HonoiaHseTcs B Kypcax 10 u 11 kiaccoB 3iieMeHTaMU COJIEPKaHMsl, UMEIOIIMMH KYJIbTYpPOJIOrHYECKUM U MPUKIATHOU X apaKkTep. ITU
3HaHUS CIOCOOCTBYIOT OHUMAHUIO B3AaUMOCBSI3M XMMUU C APYTMMU HaAyKaMH, PACKPBIBAIOT €€ pOJib B II03HABATEILHON M MPAKTUUECKOM NIESITENbHOCTH YEOBEKa,
CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K ITPOLIECCY TBOPYECTBA B 00IACTH TEOPUHU U IIPAKTUYECKUX NPUIOKEHUH XUMHH, IIOMOTAOT BBIITYCKHUKY OPHEHTHPOBATHCS
B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEeMax, CBI3aHHBIX C XMMUEH, KDUTUUYECKH OCMBICTIMBATH MH( OPMALIUIO ¥ IPUMEHATH €€ I MONOIHEHUS 3HAHUH,
peLIeHNs UHTEJIEKTYaJIbHBIX U SKCIIEpUMEHTAIBHBIX UCCIe0BATENbCKUX 3a1a4. B 11e10M conepxanue yueOHOro npeaMera « XUMHUsD» JaHHOTO YPOBHS U3y4YEHHUS
OpPHEHTHPOBAHO Ha (hOpMHUPOBaHUE y 00YHAIOIINXCSI MUPOBO33PEHUECKONH OCHOBBI [T MOHUMaHUs GriIocoCKUX UIeH, TAKUX KaK: MaTepUaIbHOE €MHCTBO
HEOPraHM4YeCKOro ¥ OpraHMYeCKoro Mupa, 00ycaoBICHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOEHUEM, [T03HABAEMOCTb IPUPOAHBIX SIBJICHU Il ITyTEM
SKCIEPUMEHTA U PELICHNS IPOTUBOPEUN MEKAY HOBBIMU (haKTaMH U TEOPETHUECKUMH MPEANIOCHIIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUH YKOJIOTUIECKUX
npoOieM, a Takke NpodJieM cOepexeHNsl IHEPTETUIECKUX PECYPCOB, ChIPbS, CO31aHMUS HOBBIX TEXHOJIIOTHH U MaTEpHAJIOB.



B mutane penienus 3a1a4 BOCIIUTAHUS, PAa3BUTHS M COLUATTU3AIMN 00YUAIOMINXCsl IPUHATHIC IIPOrPAMMOM 110 XUMHUH TOJIXOJIBI K OMPEIETICHUI0 COACPKAHUS U
MOCTPOCHUS IpeMETa TpelycMaTpUBAIOT GOPMHUPOBAaHUE YHUBEPCAILHBIX YUEOHBIX JEHCTBHM, UMEIOMINX 0a30BOE 3HAUEHHE AJISl pa3IMYHBIX BUIOB JCATEIBHOCTH:
pelieHus npobiieM, OMCKa, aHaJIM3a U 00pabOTKU WH(POPMAIIMK, HEOOX OTUMBIX JJIsl IPUOOPETEHHUS ONbITA TPAKTUYCCKON M MCCIICI0BATEIBCKON JACITEIBHOCTH,
3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUU XUMHH.

B npakTuke npenogaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMs TaK U Ha YPOBHE CPEAHETO 001ero 00pa3oBaHusl, P OIp el CHUN
COJIepKATENbHOM XapaKTEPUCTUKH 1IeIel N3yUeHUs MpeIMeTa HallpaBJIeHHEeM MIEPBOCTENICHHON 3HAYNMOCTH TPAJAUIIMOHHO MPU3HAETCS (POPMHUPOBAaHUE OCHOB
XUMHYECKONW HAyKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHNS, MPAKTHUECKON EITeTbHOCTH YelIOBeKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOU KyNIbTypsl. C
METOINYECKOH TOUKH 3pEHUS TAaKOW MOJXO0/ K ONPEAETICHHIO 1IeNel N3ydeHuUs IPeAMeTa SBJISETCS BIIOJHE ONPaBJaHHBIM.

CornacHo 1aHHOM TOYKE 3peHMsI TJIABHBIMH LIENISIMHU H3ydeHHS MpeaMeTa « XuMus» Ha 6azoBoM ypoHe (10-11 ki) siBustroTCS:

(hopMHpOBaHHNE CHCTEMbl XUMHYECKUX 3HAHUI KaK Ba)KHEHINIEH COCTABIISIONICH eCTECTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOI JIEKAT KIFOUEBbIE
MOHSATHS, (yHIaMEHTaJIbHbBIC 3aKOHBI U TEOPUH XVMUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U TIOHMMaHHE CYIIIHOCTH JIOCTYITHBIX 0000IIEeHHI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C HICTOPUEH MX Pa3BUTHS U CTAHOBIIEHUS;

(hopMupoBaHUE U Pa3BUTHE MPEACTABICHII O HAYIHBIX METOAAX MTO3HAHHUS BEIIECTB M XUMHUYECKUX PEAKIINil, HEOOXOAUMBIX JJISi IPUOOPETEHHUS Y MEHHHA
OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUYECKUX SBJICHUN, IMEIOIIIX MECTO B IIPUPOAE, B IPAKTUYECKOH 1 MMOBCETHEBHOMN KU3HU;

pa3BUTHE YMEHUH 1 CIOCOOOB JIESITEIBHOCTH, CBSI3aHHBIX C HAONIOIEHUEM U O0BSICHEHUEM XHMHUYECKOT0 IKCTIEPUMEHTA, COONIO/IEHNEM MPpaBuil Oe30MacHOro
oOpaleHusI ¢ BEIEeCTBAMH.

Hapsny ¢ a3TuM copepxaTenbHas XapakTEpUCTHKA Liefell U 3a7ay U3y4eHUs IIpeAMeTa B IPOrpaMMe 110 XMMUY YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU C
HOBBIMH IIPUOPUTETAMHU B CUCTEME CpPEAHEro oomero oopasoBanus. CerogHs B MpenoAgaBaHUN XUMUH B OOJbIIEH CTEIIEHN OTAAETCS MPEANIOYTEH e MTPAKTHIECKON
KOMIIOHEHTE COJIep KaHusl 00yueHHs, OPUEHTHPOBAaHHOM Ha IOATOTOBKY BBIITYCKHHMKA OFOLIE00pa30BaTEIbHOM OpraHn3aluy, BIAJCIOIIero He Habop oM 3HaHHUH, a
(YHKIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMHU U YMEHUSMU aKTUBHOIO IIOJIy4€HHs 3HAaHUN ¥ IPUMEHEHUS UX B PEAIbHON XKU3HU JUIS PELIeHUs
MPAaKTUIECKUX 3a7ad.

B 371011 cBsA3M npu U3yueHUH IpeaMeTa «XUMUsD) TOMUHUPYOLIee 3HaUeHHE IPUOOPETaoT TaKKUe LM U 3a/1a4H, KakK:

ajanTanus 00y4Jaromuxcs K yCJIOBHSAM JUHAMUYHO Pa3BUBAIOIIErocsa MUPa, (OPMUPOBAHNE HHTEIUIEKTYAIbHO PA3BUTON JIMIHOCTH, FOTOBOH K CaM 000pa30BaHUIO,
COTPYIHHUUYECTBY, CAMOCTOSITEIbHOMY NPUHSITUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIMsIX, CBA3aHHBIX C BEIIECTBAMU M UX IPUMECHEHHEM;
(dbopMupoBaHEe y 00y4arOLUIMXCsI KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI ), UMEIOIINX YHUBEPCAIBbHOE 3HAUCHUE VIS PA3JIUUHBIX BUJOB AESTENBHOCTH:
pernreHus mpobiaeM, ToMCcKa, aHaIIM3a U 00pabOTKH MHPOpMAaIUK, HEOOXOMMBIX ISl IPHOOPETEHUS OIbITa IEITETLHOCTH, KOTOpas 3aHINMAaeT Ba)KHOE MECTO B
[TO3HAHUM XMMUH, a TAKXKE ISl OLICHKHU C TMO3UIMI 3KOIOTHUECKON O€30IMacHOCTH XapaKTepa BIMSIHUS BELIECTB M XMMUYECKUX IPOLIECCOB Ha OPraHU3M YeJIOBEKa U
MPUPOAHYIO CPERY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00YUarOMIMXCsl: CIOCOOHOCTH CaMOCTOSITENBHO IPHOOPETaTh HOBBIE
3HaHUS [10 XMMHUH B COOTBETCTBUU C KMU3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTUH IS [TOMCKA U aH ajIn3a y4eOHOH U
HAy4YHO-TIOYJISIPHONW MH(POPMAINHM XUMHUYECKOTI'O COACPIKaHUS;

(hopMHpOBaHHE U pa3BUTHE Y 00YUYAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOI0 MBIIUIEHUS, HA0II01aTeIbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOT Opble OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, NIPH IUIAHUPOBAHUH U MPOBEACHNH XMMUYECKOI'0 IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00ydaromuxcs yoek IEHHOCTH B T'YMaHUCTUYECKOH HAIPaBIEHHOCTH XMMUH, €€ BAXKHON POJIM B PELICHUH ITTO0AIBHBIX TPO0IeM palMiOHaIEHOTO
MPUPOAOIIONB30BAHMS, TIOMIOJIHEHNS YHEPTETHIECKUX PECYPCOB M COXPAHEHHU S IPUPOTHOIO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOT0 OTHOLIEHUS K



MPHUPOZE ¥ CBOEMY 3[I0OPOBBIO, a TAKKE IPUOOPETEHHSI OMBITA UCTIONB30BAHMUS MTOyYSHHBIX 3HAHUHN JIIsl IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBS3AHHBIX C
XUMHNYECKUMU ABJICHUSMU.

Henu 1 3aqaum U3ydeHUs: IpeaAMeTa «XUMHUS MOMyYHIH MOIPOOHYI0 METOINYECKYI0 HHTEPIPETalunio B pa3aeine «llnaHupyemele pe3ynbTaThl OCBOCHHS
nporpaMMel 10 XUMHUKN», 6J1aronap>1 (S170% O6CCHC‘-I€HO yE€TKoe npeacTaBJIC€HUE O TOM, KaKWC 3HAHUA U YMCHUSA UMCIOT MTPSAMOC OTHOLICHUEC K pCain3alluu
KOHKPETHOM LIeNu.

B yuebHOM miiane cpenHero obuiero oopa3oBaHus nmpeamer « Xumus» 6a30BOro ypoBHs BXOJHUT B COCTaB IMpeIMeTHOH obnacti «EcTecTBeHHO-Hay4HBIE
IIPEeIMETED».

OO611ee yuciio 4acoB, PEKOMEHOBAHHBIX ISl H3ydeHHst XUMUH — 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henenmo), B 11 kiacce — 34 waca (1 yac B Hezedo).
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TeopeTnyeckue 0OCHOBbI OPraHNYECKO XUMHUHU



[Ipenmer opraHnyeckoil XUMHUH: €€ BOSHUKHOBEHNE, pa3BUTHE U 3HAUEHHE B NIOJIYUEHUH HOBBIX BEIIECTB U MaTepHaioB. TeopHs CTPOEHHUS OPTr aHUYECKUX
coenuHeHnit A.M. Bytneposa, e€ ocHoBHBIC TonoKeHHst. CTPyKTypHBIE OPMYIIBI OpPraHMYECKUX BElIeCTB. [ oMonorus, n3omepusi. XuMU4YecKasi CBSI3b B
OpPTaHUYECKUX COECAMHEHUSAX — OJUHAPHBIE U KPaTHBIE CBSI3U.

[Ipencrasienue o knaccupuKalMd OPraHMYECKUX BellecTB. HoMeHKIaTypa opraHuueckux cOeJUHEHUH (CrcTeMaTHIecKas) M TpUBHAJIbHbIC Ha3BaHUS BAYKHEUIIINX
IpeACTaBUTENEN KJIaCCOB OPraHUUECKUX BELIECTB.

JKcnepuMeHTAIbHbIE METO/IBI H3YUeHH s BELIEeCTB U X MpeBpaleHui

O3HakomiieHHEe ¢ 00pa3liaMy OPraHMYECKUX BEUIECTB U MaTepraiaMi Ha KX OCHOBE, MOACITHPOBAHUE MOJIEKYJI OPraHUYECKHX BEIECTB, HAOMIOICeHUE U OIMCaHUE
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHIIO OPraHUYECKUX BEIIECTB PH HATPEBaHUH (ITUIABJIEHHIE, OOYTIIMBAHUE U TOPEHHE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHI psiJi. MeTaH M 3TaH — NMPOCTEHIIHE PEICTABUTENN ATKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (peaKinu
3aMeIlleHHs U TOPEHUs1), HAaXOXKJICHHE B TIPUPOJIE, MOTYUeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOSHHE, TOMOJIOTMYECKHUI PSiJl. DTUIICH U TPOITUIIEH — IPOCTEHINIE PEICTABUTENN AIKEHOB: (PU3NYECKHE U XUMUUECKHE CBOMCTBA (peaKkinu
THJIPUPOBAHHMS, TAOTEHUPOBAHS, THAPATAIINH, OKUCICHHSI U TIOJIMMEPHU3ALIVH), TOTyIEeHHE U TIPUMEHEHHU €.

Aukanuensl: OyTamueH-1,3 u MetmiiOyTaauen-1,3: ctpoeHue, BaKHEHINEe XUMUYECKIEe CBOMCTBA (peakIysl mojuMepru3anuu). [loydeHne CHHTETHIEeCKOro Kayayka
Y PE3UHBI.

ANKWHbI: cocTaB M 0COBEHHOCTU CTPOEHUA, FOMONOTMYECKUI pAaa. ALeTuieH — NPOoCTeNLLN NpeacTaBUTENb aKMHOB: COCTaB, CTPOeHne, duanyeckme u
XMMWYECKMe CBOWCTBA (peakumu ruApupoBaHmnA, raioreHMpPoBaHuA, rmapaTaummn, ropeHus), noayyeHme u npuMeHeHme.

ApeHbl. BeH3on: cocTas, cTpoeHune, pusnMyeckne n XMMUYecKmMe CBOMCTBA (peakLumm raloreHMPOBaHNA U HUTPOBAHUA), NoNyYeHWE U NpuMeHeHue. Toayon: cocmas,
cmpoeHue, usuyecKue U xumuyecKkue c8olicmea (peaKyuu 20a102eHUPOBAHUA U HUMPOBAHUA), MosyveHUe U npumeHeHue. TOKCUYHOCTb apeHoB. eHeTnyeckas
CBA3b MEXAY YrN1eBoA0poaamm, NPUHAANEKALLMMU K PA3/IMYHbBIM Kaaccam.

[IpupomHbIe NCTOYHHUKH YTIIeBO0pOo10B. [Ipupoansblii ra3 u nmomyTHble HedTsaHbIe Ta3sl. Hed1h 1 e€ mponcxoxmenune. CriocoOb! epepadoTku HeTH: TIEPETOHKA,
KPEKUHT (TEpMUYECKUN, KaTaNUTHIeCKUH ), muponu3. [IpoaykTer mepepaOboTKu HepTH, UX MPUMEHEHHE B TPOMBIIIUIEHHOCTH U B ObITy. KaMeHHBIN yrois u
MIPOAYKTHI €r0 TepepadOTKH.

JKcnepuMeHTATbHbIE METOIbI H3YUeHHs BellleCTB U UX MpeBpaneHuii

OzHakomiteHHE ¢ 00pa3aMy IIACTMAcC, KayIyKoB M pe3nHbl, Komuteknun «HedTb» u «YTomby, MogennpoBaHrie MOJIEKYI YTIIEBOIOPOIOB U
raJIOreHOMPOU3BOIHEIX, TPOBEICHNE MPAKTHYECKOii padoThI: ITOTydeHIE STUIEHA U H3yUeHHE ero CBOMCTB.

Pacuérnble 3aga4u

Brrancienus mo ypaBHEHUIO XUMUYECKOH peakiini (Macchl, 00bEMa, KOIIMYECTBA NCXOIHOTO BEIECTBA MITH MPOAYKTA PEAKIIUU MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOT'O U3 MCXOIHBIX BEIIECTB WM MTPOAYKTOB PEAKIINN).

Kucnopoacoaep:xaniue opranndeckue coeTuHeHUsI

[IpenenbHBIE OMHOATOMHBIE CIIUPTHL. MeTaHOM U 3TAaHON: CTpOeHHE, (PM3MUECKIE U XMMUUYECKHE CBOMCTBA (PEaKINU C AaKTUBHBIMH METaJlIaMHU,
raJioreHOBOIOPOIaMHU, TOPEHHUE), TpUMEHEeHre. BoIopoIHbIE CBSI3M MEXIYy MOJIEKYIaMH CITUPTOB. JlelicTBHE MeTaHOMa ¥ ATaHOJIA HA OPTaHU3M YeJIOBEKa.
MHOroaToOMHBIE CITUPTHI. DTUIICHTJIMKONb U TIIUIEPUH: CTPOCHHUE, (DH3MYECKIEe U XUMHUIECKIE CBONCTBA (B3aMMOIEHCTBIE CO IIEIOYHBIMH METaJLIaMH,
KauecTBEHHAs pPeaKilrsl Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBre Ha opraHu3M denoBeka. [I[puMeHeHne rnieprHa U dTHIICHTJINKOIS.

®deHo: cTpoeHue MOJIEKYJIbl, PU3MUYECKUE U XMMUYecKue cBoicTBa. TokcnuHocTs eHona. [Ipumenenne gpenona.



ANBIIErubl U Kemonvl. DopMabIACTil, alleTalbACIul; CTPOCHUE, PU3NISCKUE U XUMUYECKHUE CBOWCTBA (PEaKI[UU OKUCIICHU I K BOCCTAHOBIICHUS, KAYeCTBCHHBIC
peaKIum), Nody4YeHne U IpUMEHEHNUe.

Ayemon: cmpoenue, gusuneckue u Xumuieckue cGoUCmMaa (peaKyuu OKUCIeHUs. U 60CCMAHOBNIEHUS), NOTYYeHUe U NPUMEHeHUe.

OnHOOCHOBHBIE MTpeebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAS H YKCyCHAs! KUCIIOTHI: CTpOEHHE, (PU3HUECKIE U XUMHUYECKHE CBOMCTBA (CBOWCTBA, o0IIne st
KJIacca KUCIIOT, PeaKIus dTePUPUKAIUN ), TIONy4YeHUE U TpuMeHeHue. CTeaprHOBas M OJICMHOBAsI KMCIIOTHI KaK MPEICTABUTEN BRICIINX KapOOH OBBIX KUCIIOT. Mblia
KaK COJIU BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE ACHCTBHE.

CrnoxxHble 3QHpBI KaK MPOU3BOTHBIE KAPOOHOBBIX KUCIOT. [ naponu3 cioxHbIX 3¢upoB. XKupsl. ['unponus xxupos. [Ipumenenne sxupoB. bronorudeckas ponib
JKUPOB.

VYrIeBoIbI: cOCTaB, Kiaccu(ukaiums yrieBoaoB (MOHO-, TU- U Torcaxapusl). [J1i0ko3a — MPOCTEHIINiIE MOHOCAaXapuI: OCOOCHHOCTH CTPOSHHSI MOJICKYJIBI,
(u3nUecKre U XUMUYECKHE CBOMCTBA (B3auMoeiicTBue ¢ Tuapokcuaom meau(ll), okucienne ammuagHbsiM pacTBopoM okcujia cepedpa(l), BoccraHoBIieHHE,
Opo’KeHMe TITFOKO36I),

HaxOoXJICHUE B IPUPOJIE, IPUMEHEHUE, Onosoruueckas posib. @otocuHTe3. PpykTo3a KaK U30MEP TITFOKO3bI.

Caxaposa — npedcmagumeinsd OUCAXapuoos, UOPoU3, HaAxXoAHcOeHue 8 nNpupooe U npuMeHeHue.

Kpaxman u 1nemitono3a Kak npupojiHbie noiauMepsl. CTpoeHue Kpaxmalia | HEeJI003bl. PU3nyeckre 1 XUMUYEeCKHe CBOMCTBA KpaxmMasia (THIpOJIn 3, KaUeCTBEHHAS
peakIus C HOI0M).

JKcnepuMeHTATbHbIE METOIbI H3YUeHHs BelllecTB U UX MpeBpanieHuii

[IpoBenenue, HaOMIOAEHNE U ONFICAHNE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CITUPTOB, KAUECTBEHHBIE PEAKIIUH OJHOATOMHBIX CIIUPTOB (OKMCIIEHNE 3TaHOMa
okcugoM Meau(11)), MEOroaTOMHBIX CIUPTOB (B3auMOACHCTBHE TauIleprHa ¢ TuApokcuaoM Meau(1l)), ampaernmos (OKMcIeHHE aMMHAATHBIM PacCTBOPOM OKCHIIA
cepeopa(l) u rumpoxcumom meau(Il), B3anMoaericTBre KpaxMaia ¢ HOA0M), IIPOBEACHHUE MPAKTHIECKON pabOTHI: CBOMCTBA PacTBOpPa YKCYCHOM KHUCIIOTHI.
Pacuérnbie 3agauu

Brrancienus 1mo ypaBHEHUIO XUMUYECKOH peakiiny (Macchl, 00bEMa, KOIIMYECTBA NCXOMIHOTO BEIECTBA MITH MPOAYKTA PEAKIIUHU IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOT'O M3 MCXOAHBIX BEIIECTB WX IIPOAYKTOB PEAKITHH).

A3oTcoaepikaliue oprannyeckue coeTuHeHust

Amunsl. Memunamun u aHuIuR: cOCmas, cmpoetue, uzudeckue U Xumuyeckue ceolicmsa (2operue, g3aumooeticmaue ¢ 6000U U KUCIOMAMU).

AMWHOKHCIOTHI Kak aM(OoTepHbIe OpraHnyuecKie coenrueHms. Puzndeckne 1 XMMUYECKHEe CBOWCTBA aMIHOKHCIIOT (Ha IpUMepe TIUINHA). buonornyueckoe
3HaYeHHe aMUHOKHCIOT. [lenTumpt.

Benku xak nmpupoIHBIe BEHICOKOMOJIEKYISIPHBIE coequHeHus. [lepBryHas, BTopuvHas U TpeTHYHAs CTPYKTypa OenkoB. XMMUYECKHE CBOMCTBA OEKOB: THAPOIHU3,
JeHaTypallvsi, Ka9eCTBEHHBIE PEaKIINN Ha OCIIKH.

JKcnepUMeHTATbHbIE METOAbI H3YYeHH BelleCTB U UX MpeBpaneHnii

HaGmonenne n onrcanue qeMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIlHsl OSITKOB TP HATPEBAHHH, I[BETHBIE PEAKITUN OEIIKOB.

BricokoMolieKkyJIIpHbIE COeTUHEHUSI

OCHOBHBIE TTOHATHSI XMMHX BEICOKOMOJIEKYJISIPHBIX COSMHEHU: MOHOMED, ITOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOTUMEPHU3a UK, CPEIHSISI MOJIEKYIISIpHAS
Macca. OCHOBHBIE METO/[bI CHHTE32 BHICOKOMOJIEKYIISIPHBIX COSIMHEHUH — MOTMMEpPU3aIis U TIOIHKOHACHCAITHS.

Inacmmacceyl (norusmuien, nOAUNPONUIEH, NOJUBUHUIXIOPUO, noaucmupon). HamypanvHolii u cunmemuueckue xayuyku (6ymaoueHogulil, X10ponpeHo8ulil U
u30nperoswlil). BonoKHA: HAMypaibHble (XI0NOK, WepCcmb, WENK), UCKYCCMBEHHbLE (Ayemamuoe 8010KHO, 8UCKO3a), CUHmMemu1ecKue (Kanpou u idécam).
JKcnepUMeHTATbHbIE METOIbI H3YUEHHs BEeleCTB U UX MpeBpaneHuit



O3HakomiieHHE ¢ 00pa3laMy IPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MesxknpenMeTHble CBSI3H

Peanmauml MCKIPCAMETHBIX cBs3el IIpU U3y4YCHUU OpFaHH‘IGCKOﬁ xumud B 10 kitacce OCYHICCTBJIACTCA 4€PE3 NUCITIOJIBb30BAHUC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX
HOH)ITI/II71, TaK U HOHSITI/Iﬁ, ABJIAIOMIXCA CUCTEMHBIMH JJI OTACIIBHBIX TPEAMETOB €CTCCTBCHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC ITOHITHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIN3, CHHTE3, KIacCU(UKALIUS, IEPUOANYHOCTh, HAOIIOICHHE,
M3MEepeHHe, IKCIIEPUMEHT, MOJETUPOBaHUE.

®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, HJIEKTPOH, MOJIEKYJIa, SJHEPTeTHUECKHI YPOBEHB, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pu3ndeckue
BCIIMYUHBI 1 CAVMHUIIBI UX U3MCPCHU .

Buonorus: kinerka, opranu3m, ouocgepa, oOMeH BEIIeCTB B OpraHu3Me, (OTOCHHTE3, ONOJIOrMYeCKH aKTUBHBIE BellecTBa (O€NKU, YIIeBO/bL, KHUPBI, GepMEHTHI).
I'eorpadusi: MuHEpabl, TOpHBIE TOPO/IB, TIOJIE3HBIE HCKOMTAEMbIE, TOTUIMBO, PECYPCHI.

Texnonorus: IMMUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O ITMTaHUA, MOIOIMUE CPEACTBA, JICKAPCTBEHHBIC 1 KOCMETUYECCKUEC ITPEIIapaThl, MaTCpHUAJIbl U3
HUCKYCCTBCHHBIX U CHHTCTUYCCKHNX BOJIOKOH.

11 KUIACC

TeopeTnyeckne 0CHOBbI XHMHHU

Xumudaeckuii ameMenT. AToM. SIapo aToma, H30TOITEL. DIEKTPOHHAs 000I0UKa. DHEPreTHUECKNE YPOBHH, TOAYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, (- SIIEMEHTHI.
OcobeHHOCTH pacnpeeeH sl 3JIEKTPOHOB IO OPOUTANISIM B 2aTOMAaX DJIEMEHTOB IEPBBIX YETHIPEX MEepHUOJI0B. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB.
[Tepuomuueckuii 3akoH u [lepuomudeckas cuctema XxuMudeckux sneMeHToB J1.M. Menneneesa. CBs3b EpHOANIECKOTO 3aK0HA U [IeproquaecKoi CHCTEMBbI
XuMHI4IecKkuX dyieMenToB JI.M. MeHneneeBa ¢ COBpeMEHHOM TEOPHEH CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH N3MEHEHUSI CBOWCTB XUMHUYIECKHIX DJICMEHTOB H
00pa3yeMbIX UMH IIPOCTHIX M CIOXKHBIX BEIIECTB IO TPyIIIIaM U MeproaaM. 3HaueHHE IEPUOINIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBSA3b. BUIBI XMMUYECKOH CBSI3M (KOBAJIEHTHAS HEMOJSPHAS U MOJISIpHAS, HOHHAS, MeTaJUTHIeckas). MexaHn3Mbl 00pa3oBaHUs
KOBaJICHTHOW XUMHUYECKOH CBsI3M (OOMEHHBIN M TOHOPHO-aKIIENTOPHEIH ). BomopomHast cBsi3b. BaleHTHOCTD. DIIEKTPOOTPHIIATEIEHOCTE. CTEeHb OKMCIICHHUS.
WoHbl: KATUOHBI M AHUOHBI.

BermectBa MONEKyIIpHOT0 W HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIECTBA. T UITBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHMOCTH CBOHWCTBA
BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKY.

[TonsiTue o qucnepcHbIX cucreMax. MICTUHHBIE U KOJIJIOUIHBIE pacTBOPBI. MaccoBast 10J1s1 BELIECTBA B PACTBOPE.

Knaccudukamms Heoprannuecknx coeqnHeHni. HoMeHKIaTypa HeopraHU9ecKuX BemecTB. | eHeTnaeckas CB3b HEOPTaHWMYECKUX BEIIECTB, PYH aIeKAIIIX K
Pa3JIMYHBIM KJ1acCaM.

Xumudeckas peaknusi. Kimaccudukanyss XMMAYECKIX PEaKIUi B HEOPTAaHUIECKON M OpraHMYeCcKON XMMHHW. 3aKOH COXPaHEHUS] MacChl BEIECTB, 3aKOH COXPaHEHHS
U MPEBPALLEHUS SHEPTUU IPU XUMUYECKUX PEAKLIUSIX.

CKOpOCTh peakiny, e€ 3aBUCUMOCTh OT Pa3NYHbIX (hakTopoB. OOpaTUMBbIE peakuy. XUMHIECKOe paBHOBecHe. DaKTOPHI, BIHSIOMINE HA COCTOSTHIE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle artenbe.

OnexTponutuieckas qucconuanys. CuiabHbIe U craldbie 35eKTponuThl. Cpena BOAHBIX PACTBOPOB BEIECTB: KUCHAs, HEUTpabHas, menodnas. [lonamue o
68000poOHOM nokasamene (pH) pacmeopa. Peaxiun HoHHOTO 0OMeHa. [ Udpoiu3 HeopeaHuuecKux U OPeaHU4ecKux 6eujecms.

OKHCIHTENBHO-BOCCTAHOBUTEINBHEIE Peakiiu. [IoHamue 00 s1eKkmponuze pacniagos u pacmeopos coell. llpumenenue snexkmponusa.

JKcnepuMeHTAIbHbIE METOAbI H3Yy4YeHUS BelleCTB U UX MpeBpalleH il



Hemonctparus Tabmun «[leproanyeckas cucreMa XuMU4eckux 3ieMeHToB J[.J. MenneneeBay, u3ydeHrue Mojieliel KPUCTAUIMYECKUX PEIIETOK, HaOI0IeHHE U
OITMCaHNE IEMOHCTPALIMOHHBIX U JIA0OOPATOPHBIX OMBITOB (Pa3JIoKEHUE MIEPOKCHIA BOJOPOIa B IPUCYTCTBHH KaTaIM3aTOPa, ONpe/eNeHHEe CPelbl PACTBOPOB
BEIIIECTB C TIOMOIIbI0 YHUBEPCAILHOIO HHIUKATOPA, PEaKIIMKA HOHHOTO 00OMEHa), TPOBEICHUE MPAKTUYECKON padoThl «BiusHuE pa3Tu4HbIX (JAKTOPOB HA CKOPOCTh
XUMHUYECKOW peakiumn.

Pacuérnble 3anauu

Pacuérel 110 ypaBHEHUAM XUMUYECKUX PEAKLIAN, B TOM YHCIIE TEPMOXHUMHUYECKHUE PACYETHI, PACUETHI C UCIIOJIB30BAHUEM IIOHSATUS «MACCOBAsI I0JI BELLIECTBAY.
Heopranuyeckas xumust

Hemetamnel. [Tonoxxenue nemeraios B [lepuoanueckoii cucteMe xuMudeckux ayieMeHToB JI.M. MeneneeBa 1 0COOCHHOCTH CTpOSHUS aTOMOB. D u3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KHCI0poaa, cepbl, Gpocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BXKHEHUIITMX HEMETAJIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoaa u KpeMHHMsI) U UX COSAUHEHHUM (OKCHJIOB, KUCII OPOJICOIEPKAIINX
KHICIIOT, BOJJOPOJTHBIX COSTMHEHHH).

IIpumeneHne BaXXHENIIIMX HEMETAIJIOB U UX COEAMHEHUM.

Meramnsl. [Tonoxenne meraiuioB B [lepnoquueckoii cucreMe xumuaeckux 3iaeMentoB J[. M. MenaeneeBa. OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MerasioB. O0mue gusnueckue cBoiicTBa MeTauioB. CIUIaBbI METAIIOB. DIEKTPOXUMHYUECKHH PsIJl HATIPSDKEHUH METAIIIOB.

XUMHYeCKHE CBOMCTBA BAKHEUIITMX METAJUIOB (HATPHI, Kaauil, KaJbIIMi, MarHUH, aTFOMIHIN, IWHK, XPOM, JKEJI€30, METb) M X COCTUHECHUN.

Oo6mue crocoObl MoTy4YeHus: MeTaiuioB. Memannypeus. Kopposus memannog. Cnocodul 3awjumut om kopposuu. I[IpuMeHeHUe METaJIOB B OBITY M TEXHHKE.
JKcnepuUMeHTATbHbIE METOIbI H3YUeHHs BelllecTB U X NpeBpanieHuii

Uzyuenne xomiekun « MeTauibl U CIIaBbly, 00pa3IoB HEMETAJIOB, PEIICHHE YKCIIEPUMEHTAITBHBIX 3a/1a4, HAOI0IeHUE U OITMCAHNE IEMOHCTPAIl MOHHBIX U
71ab0PaTOPHBIX OIMBITOB (B3aMMOAEHUCTBHE THAPOKCH/IA ATFOMIHUS C pAaCTBOPAMH KHCIIOT U IIEJIOYeH, KaYeCTBEHHBIE PEAKIINY Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agauu

Pacuérer maccer BemiecTBa nim 00bEMa ra3oB 10 H3BECTHOMY KOJMMYECTBY BEI[ECTBA, MACCE UM 00BEMY OIHOTO M3 YYACTBYIOIINX B PEAKIIUH BEIIECTB, PACUETHI
Macchl (00bpEMa, KOTMYECTBA BEMIECTBA) MMPOAYKTOB PEAKIINU, €CITH OTHO U3 BEI[ECTB HMEET IPUMECH.

XuMHS U KU3Hb

Poinb xumum B o0ecTiedeHnn SKOIOTHIECKOH, SJHEPTeTHUECKOW U TUIIEBON 0€30MMacHOCTH, Pa3BUTHN MeTUIMHBIL. [[0HATHE 0 HAyIHBIX METOIaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX PEeaKIIui.

[IpencraBnenust 00 OOMUX HAYYHBIX MPUHITUITAX TPOMBIIIIEHHOTO ITOTYIEH!S BaKHEUIITNX BEIIECTB.

YenoBek B MUpPE BELIECTB U MAaTEPUAJIOB: BaXKHEHUILINE CTPOUTEIBbHBIE MATEPUAIIBI, KOHCTPYKIIMOHHBIE MaTEpUaIIbl, KPACKH, CTEKI0, KEpaMHKa, MaTepHAIIbl JIs
AIEKTPOHUKH, HAHOMATEPHUAIIBI, OpTaHHYECKIE U MUHEPaJIbHBIE YI00pEHHS.

XWMUS 1 3A0pOBBE YEIOBEKA: IIPABHJIA HCITOF30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MPaBwiia 0€30IMacHOT0 HCITONB30BaHUS IIPENapaToB OBITOBOM XUMUH B
MOBCEAHEBHOM >KU3HMU.

Me:xnpeaMeTHbie CBSI3U

Peanmzarms MexXnpeMeTHBIX CBSI3€H MpH U3ydeHnH o0IIel 1 HeOpraHUIecKol XuMuK B 11 Kiacce oCyImecTBIsIeTCs 4epe3 UCIOIb30BaHNe KaK O0IINX
€CTECTBEHHO-HAY4YHbIX TTOHATHNA, TAK U MOHSITHM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOIO IIUKJIA.

OOme ecTecCTBEHHO-HAYYHBIE MTOHATHSA: HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3, KIIACCH(HUKAIIHSI, IEPUOMIHOCTD, HAOIIOeHN e, IKCIIEPHMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, SIBJICHUE.



®dusuka: MaTepusl, SHEPTHsl, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOM, PaJHOAKTUBHOCTh, MOJIEKYJIa, SHEPTe€TUUECKUN YpOB €Hb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NUECKIE BEIMYMHBI U SJMHUIBI IX H3MEPEHUS, CKOPOCTb.

Buonorus: kierka, opraHus3m, IKocucTeMa, bnochepa, Makpo- © MUKPO3JIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3MeE.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOIB, TIOJIE3HBIE HCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: XuMudeckas MpOMBIIUIEHHOCTh, METAJLTYpPIHsl, TPOU3BOACTBO CTPOUTENBHBIX MaTEPHAJIOB, CEITLCKOX035ICTBEHHOE MTPOM3BOCTBO, MUILEBAT
MPOMBIIIICHHOCTb, (hapMaleBTUIecKas MPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MPENapaToB, IPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTeprasoB,
3JIEKTPOHHASA IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMABI 11O XUMHUHNU HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATDBI

@I'OC COOQO ycranasimBaer TpeOOBaHUS K PE3YIIbTaTaM OCBOCHHUS 00yUYAIONIMMHUCS ITPOrpaMM CPEIHEro o0IIero oopa3oBanus (JIMYHOCTHBIM, METal peIMETHBIM U
npeaMeTHbIM). HaydHo-MeTomu4eckol 0OCHOBOM ISt pa3pabOTKH IIIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS IPOrPaMM CPEIHETO 00IIero 00pa3oBaHHUs SBISETCS
CHCTEMHO-ICITEIbHOCTHBIN TOIXOI.

B cOOTBETCTBHYU € CUCTEMHO-IEATETHLHOCTHBIM TIOAXO0JIOM B CTPYKTYPE JINYHOCTHBIX PE3YJIHTATOB OCBOCHUSI IpeaMeTa « XMMUs» Ha YPOBHE CPEAHEr0 00IIEero
00pa30BaHUs BBIJICICHBI CICAYIOIIUE COCTABIISIONIHE:

OCO3HaHHWE 00YYAIOIIUMHUCS POCCUICKON IPaXKAAHCKON HICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPE/ICIICHHIO;

HAINYHE MOTHBAIUH K O0YUICHUIO;

IENICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUI JIMYHOCTH HA OCHOBE KITFOUYEBBIX I[EHHOCTEH U HCTOPUYECKUX TPATUIUN 0a30BOi HAYKH XU MUH;
TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIINXCS PYKOBOJICTBOBATHLCS B CBOEH JIESITENBHOCTH [IEHHOCTHO-CMBICTIOBBIMH YCTAHOBKAMH, TIPUCYIIUMH [IETOCTHON CHCTEME
XUMHYECKOro 00pa3oBaHuUS;

HAJINYHE MPABOCO3HAHUSI SKOJOTHIECKOM KYJIBTYPhI H CIOCOOHOCTH CTABUTh LIEJIH U CTPOUTH KU3HCHHBIC TJIAHBI.



JIMYHOCTHBIC PE3YJIBTATHI OCBOCHUS IPEAMETa «XUMUS JOCTUTAIOTCSA B SAUHCTBE YUCOHON U BOCIIUTATEILHON JACATEIILHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKHUMH, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMY IECHHOCTSMH M HJ€ajJaMH POCCHUICKOr0 TPaXIaHCKOro O0IeCTBa, MIPUHATHIMU B OOIIECTBE
HOpPMaMHU M MPaBUJIaMH MTOBEICHUS, CIIOCOOCTBYIOLIMMH MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHHSI IMYHOCTU 00YY arOIIUXCSl.
JIMYHOCTHBIC PE3YJIBTATHI OCBOCHUS IIPEAMETa «XUMUSD» OTPAKAOT C(HOPMUPOBAHHOCTH OIBITA MMO3HABATEIBHOMN M MPAKTHUECK OF JACATEIBHOCTH 00YUaIOLIUXCS 10
pean3anuy IPUHATHIX B O0IIECTBE I[EHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpa:kAaHCKOT0 BOCTIMTAHMS:

OCO3HAHUS 00YYAFOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB ¥ 00SI3aHHOCTEH, YBOKEHUS K 3aKOHY M IPABOIIOPAIKY;



MMpeaACTaBJICHUA O COUUAJIBHBIX HOPMAX U MpaBUIaX rOTOBHOCTHU K COBMECTHOM TBOp‘IeCKOﬁ ACATCIBHOCTHU ITPU CO3AaHUHN y‘-IC6HI>IX ITPOCKTOB, PECHICHUN y‘Ie6HLIX u
MMO3HABAaTCIbHBIX 3a/la4, BBIIIOJITHCHUN XUMHWYCECKUX SKCIICPUMCEHTOB,

MEXKJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

CIOCOOHOCTH MIOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apryMEHTHI IpYTUX MPH aHAJM3€ Pa3IUYHBIX BUJOB YUCOHOM JeATEbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

HEHHOCTHOI'O OTHOLICHUA K UCTOPUYCCKOMY M HAYYHOMY HACJICIUTIO OTE€YECTBEHHOUN XHUMUU,

YBaXXCHUA K IIPOLECCY TBOPUECTBA B O6J'IaCTI/I TCOPHHU U MPAKTHYCCKOI' O IPUMCHCHNA XUMUHN, OCO3HAHUS TOI'O, UYTO NJOCTUKCHUA HAYKH €CTh PE3YJIbTAaT JJIUTCIbHBIX
Ha6J'IIOZ[eHI/II71, KPOMOTJIMBBIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpYyJda y‘IéHI)IX " IPAKTHUKOB;

HUHTEpPECAa 1 MO3HABATCIIbHBIX MOTUBOB B ITOJIYYECHUHN U MMOCJICAYIONIEM aHAJIN3€ I/IH(bOpMaHI/II/I 0 MEPEAOBBIX NTOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOMN XUMUH,
3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPAaBCTBECHHOI'O CO3HAHUSA, STHYCCKOI'O IMTOBEICHU A,

CHOCO6HOCTI/I OILICHMUBATh CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMMU SABJICHUAMU, U IPUHUMATh OCO3HAHHBIC PECHICHW A, OPUCHTUPYACH HA MOPaJIbHO-HPAaBCTBCHHBIC
HOPMBI U ICHHOCTH,

TOTOBHOCTH OLI€CHUBAThH CBOE IMMOBEACHUEC U IMOCTYIIKK CBOMX TOBapI/IH_IeI‘/II C HO3I/IIII/H71 HPaBCTBCHHBIX U ITPABOBBIX HOPM W OCO3HAHUEC HOCHe}ICTBI/Iﬁ OTHUX MMOCTYIIKOB;
4) popMupoBaHuUsi KYJbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 37I0pOBOT0O M 0e301acHOro 00pasa *H3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3MUECKOMY ¥ IICUXUYECKOMY
3[I0POBBIO;

COOJTIOICHUS TTPaBIIT O€30MaCHOTr0 00pAaIeHUs C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOW KH3HH U B TPYIIOBOH JEATEIILHOCTH;

MMOHMMAaHUS [IEHHOCTH TIPAaBIJI HHANBUIYATHHOTO M KOJUIEKTUBHOTO 0€30MacCHOTO MOBENECHHUS B CUTYAIUX, YTPOXKAIOIINX 3JOPOBBIO U KU3HH JIIOCH;

OCO3HAHUS MMOCIEACTBUN U HEMIPHUATHS BPEIHBIX IPUBBIUEK (YIOTpeOISHNS aIKoroisi, HAPKOTHKOB, KypeHHs);

5) TPyAOBOI0 BOCIUTAHUSA:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-HUCCIE0BATENBCKON MEITETHbHOCTH, OOIMIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUAAX JAESTEIHHOCTH;
YCTaHOBKHM Ha aKTHBHOE Y9acTHE B PEIICHUH MPAKTUIECKUX 3a7a4 COI[MAIBHON HAPAaBIEHHOCTH (B pPaMKaxX CBOEro KJIacca, IIIKOIIb);

WHTEepeca K MPaKTHIECKOMY M3YUEHUIO TPOECCH pa3ImIHOro Poa, B TOM YHCJIe Ha OCHOBE MPUMEHEHUS IPeMETHBIX 3HAHUH 110 XUMHUH;

YBaXXEHUA K TPYAY, JIOISIM TpyIa U pe3yIbTaTaM TPYIOBOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BHIOOPY WHIMBHAYaIbHONW TPaeKTOPUHU 00pa3oBaHus, Oymymiei mpodeccuu u peanu3anui cOOCTBEHHBIX JKU3HEHHBIX IIAHOB C YIETOM
JIUIHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U IOTPEOHOCTEN OOIIEeCTBA;

6) 3K0J10rMYeCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKH [EIeCO00Pa3HOTr0 OTHOIEHHS K MPUPOJIC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HH Ha 3eMIIe;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTHIECKUX Tpo0IeM, BIUSHIS SKOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHHE TTPUPOTHON U COIIMALHON Cp e/Ibl;

0CO3HAHUS HEOOXOJMTMOCTH HCIIONIb30BaAHUS JOCTHKEHUN XUMHH TSI PEIIEHUS BOIPOCOB PAIIMOHAIEHOTO TIPUPOIOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS ACHCTBUH, MPHHOCIIINX BPEI OKPYKAOIIEH MPUPOIHOI cpenie, yMEHHUs IPOTHO3UPOBATh HEOIATONPUATHBIC YKOJIOTHYECKUE TTOCIECTBHUS
MPEINPUHUMAEMBIX IEHCTBHIA U TIPEIOTBPAIATh UX;

HaJIMYUs Pa3BUTOTO SKOJIOTMYECKOT'0 MBIIIUIEHUS, YKOJIOTHYECKON KYJIBTYPHI, OIBITa ASITENFHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
VMU B TIO3HABATEIIbHOW, KOMMYHUKATUBHOW U COITUAIBHOM MPAKTHKE, CIIOCOOHOCTHA W YMEHUS aKTUBHO MTPOTHBOCTOSThH MICOIOTHH XeMohoonw;

7) EeHHOCTH HAYYHOI0 IIO3HAHNSA:



c(hOpMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBCHHOMN MPaKTUKY;

MMOHMMAHUS CIICNU(DUKH XUMHH KaK HayKH, OCO3HAHUs €€ POk B JOPMHUPOBAHUHN PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3IaHUH IIETIOCTHOTO P €ICTABICHUS 00
OKPYIKAaIOIIEM MHPE KaK O SAUHCTBE MPUPOJIBI U YeJIOBEKa, B TIO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH ITPOOJIeM COXPAHEHHUS TPUPOIHOTO PABHOBECHS,
yOeKAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JUIsI COBPEMEHHOM ITUBUIIM3AIIMN: B €€ TYMaHUCTHUYCCKOW HAIIPABJICHHOCTH W BAXKHOM POJIU B CO371a HUM HOBOM 0a3bl
MaTepHaJIbHOM KYJIBTYpPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YENIOBEUECCTBA — CHIPHEBOM, YIHEPTETUUECKON, TTUILEBOM U IKOIOTUIECKON
0€3011aCHOCTH, B PA3BUTUHU MEIAMIIMHBI, 00CCIICUCHUH YCIIOBUI YCIICITHOI'O TPY/Ia U DKOJOTMYECKH KOM(OPTHOM KU3HU KaXI0ro YieHa 00IIecTRa;
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOJIOB TIO3HAHMS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOIy4aeMbIe
3HAHUS JUIS aHAJIM3a U O0BSICHEHHUS SIBJICHUH OKPY)KAFOIIEro MUPA U IMPOUCXOASINNX B HEM U3MEHCHUN, YMEHUS JIeNIaTh 000CHOBaHHbBIC 3aKIFOUCHHU 1 HA OCHOBE
Hay4YHBIX ()aKTOB U UMECIOLIUXCS JAHHBIX C IEIIBIO TTOIYYCHUS JJOCTOBEPHBIX BHIBOJIOR;

CIOCOOHOCTH CAMOCTOSTEIIbHO MCIIOJIb30BATh XUMUYCCKUE 3HAHUS JIJIsl PEIICHUs TIPO0JIeM B PeaibHBIX JKU3HEHHBIX CUTYAIIUSX;

HUHTEpPEeca K MO3HAHUIO U UCCIIEI0BATEIbLCKON e TEIbHOCTH;

K aKTUBHOMY ITOJTY9ICHHIO HOBBIX 3HAHUU IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH;

HHTEpeca K OCOOSHHOCTSIM TPyJa B Pa3IuYHbIX chepax mpodheCCHOHAIBHOMN IeITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOEHUS yIeOHOT0 MpenMeTa « XM Ha YPOBHE CPEIHEro 0011ero oopa3oBaHus BKIIOYAIOT:

3HaYNMBIE 7151 POPMHUPOBAHISI MUPOBO33PEHHS 00YUAONINXCSA MEKIUCIUILTHHAPHBIE (MEXIPEAMETHbIE) O0IIIeHayIHbIe TOHATHS, OTPAXKAIOIIHNE IIETOCTH OCTh
HAYYHOU KapTUHBI MHUPA U CIIEIIM(PHUKY METOIO0B TIO3HAHHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsl, BEIIECTBO, SHEPTHs, sIBIICHHE, ITPOIIECC, CUCTEMA,
Hay4JHBINA (HaKT, TPUHIIHIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, UCCIeIOBaHNe, HAOM0IeHNEe, I3MEpPEHHEe, IKCIIEPUMEHT U JPYTHUE);

YHHBepCalbHbIC YUeOHbIE JISHCTBUS (IT03HABATEbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHBIE), o0ecrieunBaromme GopMupoBanrue QyHKIIMOHATHHON IPaMOTHOCTH H
COITMATHHON KOMITETEeHIINH 00yJaIOIHXCs;

CHOCOOHOCTH 00YUAIOIIMXCS UCTIONB30BaTh OCBOSHHBIE MEXANCIUIIIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS H YHHBEPCAIbHbIE yueOHbIe IEHCTBHS B
MO3HAaBaTEIbHON U COIMAIbHON MTPAKTHKE.

MeranpeaMeTHbIE Pe3yIbTAaTHl OTPAKAIOT OBJIAJICHNE YHHBEPCAIbHBIMH YieOHBIMH ITO3HABATENFHBIMA, KOMMYHUKATHBHBIMHU M PETYISTHBHBIMU JEHCTBUSMHU.
Ilo3HaBaTe/ibHBIE YHHBePCcATbHbIE YUueOHbIe AeiicTBUSA

ba3zoBble Jjoruyeckue aeicTBus:

CaMOCTOATENBHO (OPMYITHPOBATH U aKTyalTM3UPOBATH MPO0IEMy, BCECTOPOHHE €€ pacCMaTpHBAaTh;

OIIPENEeNATh [ENH JeITeTbHOCTH, 33/1aBast apaMeTPhl U KPUTEPHH WX TOCTHIKEHHUS, COOTHOCHTD PE3YNIBTATHI ISITEIFHOCTH C TIOCTABIICHHBIMHU LIEISIMU;
WCIIONB30BaTh MPH OCBOCHUH 3HAHUM MTPUEMBI JIOTHYECKOTO MBIIIIICHUS — BBIIENATH XapaKTepHbIC TPU3HAKY IMOHITHIA U yCTAHABINBATH NX B3aHMOCBSI3b,
WCIIOTIB30BaTh COOTBETCTBYIOMIHE IMTOHITHS TSI OOBSICHEHUS OTJAENBHBIX (DaKTOB U SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(DUKAIIUH BEIIECTB U XUMUYECKUX PEaKIINi;

YCTaHaBIIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXIY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIE, IeTYKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pACCMATPUBAEMBIX SBIICHUSX,
(hopMyIHpPOBAThH BHIBOJIBI M 3AKITIOUSHHS,



MPUMEHSITh B TIpoOllecCe MO3HAHMSI, HCIIOIb3yEMbIE B XMMUU CUMBOJIMUYECKUE (3HAKOBBIC) MOJIENH, TPEOOPA30BBIBATH MOJIENIBHBIC TPEACTABICHUS — XUMHUYECKU T
3HaK (CHMBOJ) DJIEMEHTa, XUMUYecKas popMmyna, ypaBHEHHE XUMUIECKON PEAKIIMH — P PELICHUHN YUeOHBIX T03HABATENBHBIX U MPAKTHYECKUX 33124, IPUMEHSTh
Ha3BaHHBIC MOJICIIBHBIC TPCACTABJICHUA AJIA BBIABJIICHUA XapPaKTCPHBIX IIPU3HAKOB M3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

Ba3zoBble ucciienoBarebcKme AeiicTBUS:

BJIa/IETh OCHOBAMH METOZOB HAYYHOI'O TIO3HAHHMSI BEIIECTB U XUMHUYECKUX PEaKIINN;

(dhopMyTUpOBaTh LIETU U 3a]]a4k UCCIIEIOBAHUS, UCIIONB30BaTh [TOCTABJICHHBIE U CAMOCTOSTEHHO CPOPMYITHMPOBAHHBIE BOMPOCH B KAYECTBE HHCTPYMEHTA IMO3HAHUS
1 OCHOBBI AJIs1 (bOpMI/IpOBaHI/IH THUIIOTE3bI 110 IMPOBCPKE MPABUIIBHOCTHU BbICKA3bIBACMbBIX Cy)KIleHPIﬁ;

BJIaJIETh HABBIKAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS M ITPOBEICHHSI YUEHHYECKAX dKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOJIOIATh 32 X0/I0M Tpoliecca,
CaMOCTOSTEILHO TPOTHO3UPOBATH €ro Pe3yibTaT, GopMyIHpoBaTh 0O00OIIEHHS U BBIBOJIBI OTHOCHTENBEHO JJOCTOBEPHOCTH PE3yIbTaTOB UCCIIE/IOB AHUS, COCTABIISTD
000CHOBaHHBINA OTYET O IPOJIeTIaHHON PaboTe;

HpHOGpeTaTB OIIBIT y‘IeHI/I‘IeCKOI‘/’I HCCHGHOBaTeHBCKOﬁ u HpOCKTHOfI JACATCIIbHOCTH, ITPOABJIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATECIIbHOM Y ITIOMCKY METO/I0B
peUICHUA MPAKTUYCCKUX 3a1a4, IPUMEHCHUTIO Pa3JIMYHBIX METOJ0B ITO3HAHUA.

Pa6oTa ¢ nundopmanueii:

OPHEHTHPOBATKLCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIHH (HAyYHO-TIOMYJISIPHAS JIUTEPATYpa XUMUUECKOTO COJIEPKAaHMUS, CIIPABOYHBIE IOCOOUS, pECypChI
WnTepHera), aHanM3UpOBaTh MHPOPMAIUIO PA3IMYHBIX BHJOB U (POpM MpesicTaBIeHUs, KPUTUIESCKU OI[EHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOP €UMBOCTH;
(bopMynpOBaTh 3aNPOCHl U IPUMEHSTH PA3INIHBIE METO/IBI IIPH MOMCKE B 0TOOpe MH(OpMALINH, HEOOXOANMOI [UIS BHITIOITHEHHSI yIEOHBIX 33a71a4 ONPEACIEHHOTO
TUIIA;

pUOOPETaTh OMBIT UCTIOIb30BAHNS HHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIONPATh ONTHMANIBHYIO ()OPMY IpeCTaBIeHUS HHYOPMAIMH (CXeMBI, TpaduKH, AnarpaMMBbl, TAOIHIIB, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA IIpU paboTe ¢ XUMUYECKOH MH(pOpMaIMell: IPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKHe U MaTEMaTHUECKHE) 3HAKH
Y CUMBOJIBI, (hOpMyIIBl, a00peBUaTYpHl, HOMEHKIATYPY;

HCIIOJIB30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIAHOCTH.

KoMMmyHukaTnBHbIe yHHBepcajibHble yueOHbIe el CTBUS:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKIa€MOM TE€MbI B XOZ€ AUAJI0ra H/WiIM JUCKYCCHH, BBICKA3bIBATh UJIEH, (POPMYIUPOBATH CBOH MPEIJIOKEHHUS OTHOCUTEIBHO
BBINOJIHEHNUS TIPEUIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3EHTALMeN Pe3yIbTaTOB [TO3HABATEILHOMN NeATEbHOCTH, MOTYYEHHBIX CAMOCTOSTENBHO WIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINIOJIHEHUH
XMMHYECKOr0 HKCIIEPUMEHTA, IPAKTHUECKOH pabOoThI O UCCIEOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, PeaTn3aluy yueOHOro NpoeKTa U (popMynupoBaTh BHIBOBI
0 pe3yJbTaTaM NPOBEACHHBIX UCCIENIOBAHNHN TyTEM COTIaCOBAHMUS MO3ULHN B X01€ 00CYKIIeHHS U 0OMEHa MHEHUSIMHU.

PerynsiTuBHbBIe YHHBepPCcAJIbHbIE Y4eOHbIe el CTBUSA

CaMOCTOSATENIBHO IUIAHUPOBATH M OCYLIECTBIISITH CBOIO IIO3HABATEIbHYIO JEITEIbHOCTD, ONpeneNsisi e€ eNd U 3aJa4i, KOHTPOJIMPOBATh U 110 Mepe He00XOIUMOCTH
KOPPEKTUPOBATh MPEAIaraeMblil aJITOPUTM JACHCTBUI MPH BHITIOJTHEHUH YIeOHBIX U UCCIIEIOBATENbCKUX 3a1a4, BRIONpaTh Hanbosnee 3¢ EeKTUBHBIN COCO0 nX
peLeHus ¢ y4€TOM MOyUIeHHUs] HOBBIX 3HaHHUI O BEIIECTBaX M XMMUYECKUX PEaKIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIFHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOILICHKH.

NPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OpraHndeckasi XUMUS» OTPaKaloT:



c(OpPMUPOBAHHOCTH MPENICTABICHUN 0 XUMHUECKOIH COCTaBIISIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, POJIM XUMHH B IO3HAHWU SIBIICHUH TIPUPOIBI, B
(hOpMHPOBAHMH MBILICHUS M KYJIBTYPbI TUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJMMOH JIJIsI PEIICHUs] TPaKTHUECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO U TIPUPOIHOM Cperie;

BJIa/ICHHE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIONATAIOIIUE OHATHS (XUMHUUECKUAN 3JIEMEHT, aTOM, JJIEKTPOHHAs! 000JI0YKa aToMa,
MOJIEKYJIa, BAJIGHTHOCTb, SIEKTPOOTPUIIATENbHOCTh, XUMUYECKas CBsI3b, CTPYKTypHas Gopmyna (pa3BEépHyTas ¥ COKpalgHHas ), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN
00BEM, YIIIepOIHBIN CKelleT, (YHKIIMOHAJIbHAS TPYIIa, PajnuKajl, H30MEepHsl, H30MEpPhl, TOMOJIOTHYECKHIA Psijl, TOMOJIOTH, YTJIIEBOAOPObI, KUCIOPO U
a30TCcoJIepIKallIre COeTMHEHHUS, MOHOMED, TIOJIMMEpP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJISIPHBIE COCJIMHEHHS); TEOPHH U 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUIECKIX
BemecTB A.M. ByTiepoBa, 3aK0H COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMUH; MUPOBO33pPEHUYECKUE 3HAHUS, JIeXKAIIUE B OCHOBE
MOHUMAaHHUS IPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHHM, (PAKTONIOTMUYECKHE CBEJICHUsI O CBOMCTBAX, COCTABE, TIONyUYEeHUH U O€30MaCHOM HCIIOJIb30BaHUN
BaKHEHIIINX OPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOW JEATEbHOCTH YeIOBEKa;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC ITPU3HAKU HOHSITPII;‘I, YCTaHaBJIMBAaTh UX B3aNMOCBA3b, UCITI0JIb30BATh COOTBETCTBYIOUIMEC ITOH ATUA TIPU
OITMCAaHHU COCTaBa, CTPOCHHSI U TIPEBPAIICHHH OPTaHUYECKHX COCTMHEHUIA,

c(hOopMHUPOBAaHHOCTH YMEHHH HCIIOIb30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOH) (hopMyTT
OpPraHuvYCCKuX BCIICCTB U ypaBHeHI/Iﬁ XUMHNYECKHNX peaxunﬁ, H3T0TaBJIMBATh MOACIIU MOJICKYJI OPraHUYCCKHUX BCIICCTB MJIA UIIOCTPpAIIU UX XUMHUYCCKOIro 1
MPOCTPAHCTBEHHOI'O CTPOCHHSI,

chopMHPOBAHHOCTH YMEHUH yCTaHABINBATH NIPUHAUISKHOCTh H3YUEHHBIX OPraHWYECKHUX BEIIECTB I10 X COCTABY M CTPOCHUIO K ONPENEIEHHOMY KIIacCy/Tpymie
COeIMHEHUH (YII1eBOIOPO/IbI, KUCIOPO U a30TCOAEpKAIIE COEAUHEHNU S, BBICOKOMOJIEKYJISIPHBIE COEIMH €HUs), 1aBaTh UM Ha3BaHUS 110 CUCTEMATHYECKOH
HoMeHksatype (IUPAC), a Taxxe NpUBOIUTH TPUBUAJIBHBIC HA3BaHUs OTJEIbHBIX OPraHUUECKUX BELIECTB (ITUIIEH, IPOIUIIEH, alleTHIIEH, ITUII EHIJIMKOIb,
TIHIEpUH, GeHoI, GopMaIbIeT I, alleTalbIeTH I, MypaBbIUHAs KHCIO0Ta, YKCyCHasl KMCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPHHOBAs KHCIIOTA, TIII0K03a, GpyKTOo3a,
KpaxmaJl, LeJIIE0J103a, TIIULIHH);

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATh BUABI XUMUYECKON CBS3U B OPIaHUYECKUX COSAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUS IPUMEHATH ITOJIOKEHUS TEOPHH CTPOEHHUs opraHnyeckux semiects A.M. Byrnepoa amst 00bsiICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB
OT MX COCTaBa M CTPOEHHUSI; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTAB, CTPOCHUE, (PU3MUECKUE U XUMUYECKHE CBONCTBA TUIIMYHBIX IPEICTaBUTENCH PA3INUHBIX KJIACCOB
OpPTaHHYECKHX BEIIeCTB (METaH, 3TaH, STHJICH, IPOIUJIEH, alleTuiIeH, Oyranuen-1,3, metunOyraareH-1,3, 6eH3051, METaHOI, STAHOIM, STHIICHTIIHKOJb, TIIULEPHH,
(eHon, aueTanbAerui, MypaBbHHAs U YKCYCHAs! KUCIIOTHI, TJIFOK03a, KpaxMall, LIEeJUII0I03a, AMUHOYKCYCHAsI KUCIIOTA), MITIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXIY
HUMH ypaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C HCIOIb30BAHIUEM CTPYKTYPHBIX (OPMYI;

chOpMHUPOBAaHHOCTH YMEHHSI XapaKTePH30BaTh NCTOYHHUKH YTIIEBOJOPOTHOTO CHIPhS (He(Th, IPUPOAHBINA Ta3, YToJb), CIIOC00BI HX MepepadOTKU U MPAKTHIECKOe
MIPUMEHEHHE MIPOAYKTOB IepepadOTKu;

c(OpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BHIYMCICHHUS 10 XUMHUECKUM YPaBHEHHUSIM (Macchl, 00bEMa, KOMUYECTBA HCXOAHOIO BEIIECTBA WIIM MPOLYKTa PEakLuu 110
W3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOTO U3 HCXOIHBIX BEIIECTB MIIH MPOLYKTOB PEaKLUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMON 3HAaHUH 00 OCHOBHBIX METOJaX HAY4YHOI'O TIO3HAHMSI, HCIIOIb3YEMbIX B XUMHUH MIPU U3YYCHUH BEIIECTB U
XMMHYECKUX SIBJICHUH (HaOmoieHne, n3MepeHne, 3KCIIepUMEHT, MOJICIMPOBAHKE), UCIIONIB30BATh CUCTEMHBIE XUMHUECKUE 3HAHUS AJISI IPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX C BELIECTBAMH U MX IPUMEHEHUEM;

cOpMUPOBAHHOCTH YMEHUH COOIIONATH MTPaBHJiIa MOIb30BAHUS XMMUYECKON TIOCYA0H 1 J1a00paTopHBIM 000pYyIOBaHUEM, a TAKXKE IpaBuiia 0OpaIeHus ¢
BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMHU I10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKHUX OMBITOB;



c(OPMHUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIONHATH XUMUYECKUI SKCNEPUMEHT (NpeBpaLLeHUA OpraHUYecKUX BELLLeCTB NPU HarpeBaHuu, NosyvyeHue STuIeHa
M U3y4eHune ero CBOMCTB, KaUYeCTBEHHbIE PeaKLMM OpraHUYeCcKnxX BeLLecTs, AeHaTypaLuua 6enKkoB Npu HarpeBaHUM, LiBETHbIe peakLmn 6e1KoB) B COOTBETCTBUM C
npasunaamm TeXHUKK 6e3onacHocTy nNpu obpalleHnn ¢ selecteammn 1 1abopatopHbiM 060pyAOBaHMEM, MPEACTABAATL Pe3y/bTaTbl XMMUYECKOTO SKCMepMMeHTa B
dopme 3anncKn ypaBHEHMI COOTBETCTBYIOLLMX peakLuii u GopmyanpoBaThb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaTos;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHATU3UPOBATH XUMHUYECKYIO HH(OPMALINIO, MTOy4aeMylo U3 Pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOH MH (opMaliny,
WnTepHer u npyrux);

chopMHPOBAHHOCTH YMEHUIT COOIIOATH IPaBUiIa SKOJIOTMYECKH 11e71ecO00Pa3HOro MOBEAECHNS B OBITY M TPYIOBOH AEATEIBHOCTH B IIEIAIX COXPAHEHU ST CBOETO
3I0POBbBS M OKPY>KaroIlell MPUPOAHOI Cpebl, 0CO3HABATH OMACHOCTH BO3/IEHCTBHS Ha KUBBIE OPTaHU3MBI OIIPEACTEHHBIX OpPraHMYECKHX BEIIECTB, TOHUMAasi CMBICIT
nokazarens [1JIK, mosicHaTs Ha mpuMepax crocoObl yMEHbIIEHUS U MPEJOTBPALICHUS KX BPEITHOTO BO3JICUCTBUS HA OPTraHU3M YEIOBEKa;

JUTst 00Y4aIOIIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI: YMEHHE IPUMEHSATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SABIICHHH;

JUISL CIIETIBIX M CITa0OBUIAIIMX OOYUAIOIINXCs: YMEHUE UCIIONB30BAaTh Pellbe(pHO TOUEUHYIO ccTeMy oOo3HaveHuit JI. bpaiiist muist 3anmucu XuMu4IecKux Gopmyi.

11 KUIACC

[Ipenmernblie pe3yabTaThl OCBOEHHS Kypca «OO0Imast 1 HeopraHndeckas XUMHsD OTPakaroT:

c(hOpMHUPOBAaHHOCTH MPEACTABICHHA: O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYIHOW KapTHHBI MUPA, POJTM XUMHUH B TO3HAHUH SIBJICHUH IPUPOJIBI, B
(hopMHUPOBaHMM MBILUICHUS U KYJIBTYpPbI IMYHOCTH, €€ (PYHKLIMOHAIBHON I'PAMOTHOCTH, HEOOXOAMMOMN IS peIlieHHs IPAKTUUECKUX 3a/1a4 U 3KOJIOI MUECKU
00OCHOBAaHHOI'O OTHOLLIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJHOM Cperie;

BJIaJICHUE CHCTEMOW XMMUYECKHX 3HAHUH, KOTOpasi BKIFOYAET: OCHOBOIOJNATAIONIHME MOHATHS (XMMUYECKU JIEMEHT, aTOM, H30TOI, S-, P-, 0- 2JIeKTPOHHbIC
OpOUTaIN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIM 00bEM, BaJIEHTHOCTb, IEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHH, XUMUUECKas CBA3b (KOBaJIEHTHA,
HOHHAs, MeTaJlIn4ecKasi, BOJOPOAHAs), KpUCTAIIMUECKAsl PEIIETKA, TUIIBI XUMHUECKUX PEAaKLUi, pacTBOP, MJIEKTPOIUTHI, HEIJIEKTPOIUTHI, 3J1€KTPOIUTHYECKast
JHMCCOLMAIINS, OKUCIINTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKIIUH, XHUMUYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPUS JIEKTPOIUTUIECKOM
JUCCOLMALINHN, TIepuoandeckuil 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHHS MacChl BEMIECTB, 3aKOH COXPAaHEHHS U NIPEBPALLEHHS SJHEPTHUH NIPH XUMHYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOIMYECKUH SI3bIK XMMUH, MUPOBO33PEHUYECKU E 3HAHNUS, JISKAIME B OCHOBE IIOHUMAaHUSI IPUIMHHOCTH U CHCTEMHOCTH
XMMUYECKUX SIBICHUH, (PaKTOIOrMUECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUH 1 0€3011aCHOM MCIONIb30BAHUH BaXKHEHIINX HEOPIaHNIEC KX BEILECTB B
OBITY U IPAKTUYECKOH AESITEIbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTH YMEHUH BBIABJIATH XapaKTEpHbIC IPU3HAKY NOHATHH, YCTAaHABIMBATh X B3aUMOCBSI3b, HCIONb30BaTh COOTBETCTBYIOILUE MTOH ATHS IIPH
OIMCaHWHN HEOPTaHWYECKUX BEIIECTB U UX IPEBPAILCHHH;

c(OpMUPOBAHHOCTh YMEHUH HCIIOIB30BATh XUMUUECKYIO CHMBOJIMKY AJIsI COCTaBJIEHUs (POPMYIT BEIIECTB U YPaBHEHUH XUMUYIECKUX PEAKIUM, CHCTEMAaTHUECKYIO
HomeHknatypy (IUPAC) u TpuBnanbHbIe HA3BaHUS OTJETBHBIX HEOPraHUYECKUX BelecTB (YrapHBIH ra3, yIIeKUCIHbli ra3, aMMHaK, TaiéHas U3BecTh, Heramenas
W3BECTb, HUTHEBAS CONA, IUPUT U APYTHUE);

c(OpPMUPOBAHHOCTH YMEHUN ONPEAEIATh BAJIGHTHOCTh M CTETIEHb OKUCIIEHNUS XUMHUYECKHUX 3JIEMEHTOB B COEUHEHUSX PA3IMYHOIO COCTaBa, BUI XMMUYECKOH CBSI3H
(KOBaneHTHAs, HIOHHAS, METAJUIMYECKasi, BOAOPOJHAS) B COEAUHEHMSX, TUI KPUCTAJUIMYECKON PEIIETKN KOHKPETHOI'O BEIECTBA (aTOMHAs, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJJTN4ecKasi), XapaKTep Cpelbl B BOIHBIX PACTBOPAX HEOPTaHMUYECKUX COCMHEHU;

c(OpMUPOBAHHOCTh YMEHUHN YCTaHABIMBAThH IPUHAIICKHOCTh HEOPTraHUYECKUX BEIIECTB 110 UX COCTABY K ONMPEAENEHHOMY KiacCy/TpyIine COeAMHEHUH (IpocThie
BEILIECTBA — METAJUIbl U HEMETAJIIbl, OKCHJIbI, OCHOBaHUS, KUCIIOTHI, aM(OTEpHbIE THAPOKCUABL, COJIH);



c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICI Mepuoaudeckoro 3akona J[.M. MenzeneeBa U IeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYIO, 00BSICHUTENBHYIO U
MPOTHOCTHYECKYIO (DYHKIUH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEePU30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKUX AJIeMeHTOB 1—4 nepronos [leprnoaiueckoit CHCTEMbI XUMHYECKUX
anemenToB JI.W. MenneneeBa, HCHONB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpPOUTAITNY, «IHEPTETUUECKHE YPOBHIY», O0BSCHATH 3aKOHOMEPHOCTH M3MCHEHHS
CBOMCTB XMMHYECKHX AJIEMEHTOB U UX COENMHEHMI 10 IeproAam U rpymnmnam Ilepuoaudyeckoi cucTeMbl XUMUUYECKHX 1eMeHToB .M. Menneneesa;
c(OPMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh (OMHCHIBATE) OOIINE XMMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKAAThH
CYIIIECTBOBAHME T'€HETUYECKON CBSA3M MEXK/y HEOPTaHMYECKUMH BEIIECTBAMHU C TTOMOIIBIO0 YPaBHEHHUM COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUMT;
c(OpPMHUPOBAHHOCTh YMEHHUS KIaCCUPHUIINPOBATh XUMUUECKHE PEAKIIUH 110 PA3TUYHBIM MPU3HAKAM (YHCITY U COCTABY PEardpyIoNIUX BEIIECTB, TEMIOBOMY 3 dekTy
peaKIuy, U3MEHEHHIO CTETIEHEeW OKMCIIEHNUS DIIEMEHTOB, OOpPAaTUMOCTH PEaKIUH, YIaCTHIO KaTalln3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIISITH YPaBHEHHsSI PEAKIIMH pa3IMYHbBIX TUIIOB, MOJHBIC H COKPAIIEHHBIC YPaBHEHHsSI PeaKllMi 1 OHHOTO OOMeHa, yUUTHIBasI
YCIIOBHS, IPH KOTOPBIX 3TH PEAKIUU UAYT IO KOHIIA;

c(hOopMHUPOBAaHHOCTH YMEHHI MPOBOANTD PEAKIINH, TIOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAaB Pa3IMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM
WOHBI, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

chopMHPOBAaHHOCTH YMEHHH PaCKpPhIBATh CYIIHOCTH OKHUCINTENFHO-BOCCTAHOBUTENIBHBIX PEAKIINHA MOCPEACTBOM COCTABICHUS JIEKTPOHHOTO OaaHca 3TUX
peaKiuit;

chOpMHUPOBAaHHOCTh YMEHHH OOBSCHATH 3aBUCIMOCTh CKOPOCTH XMMHYECKOW PEaKIINH OT Pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIEHH] XUMHUIECKOT O paBHOBECHS B
3aBHCUMOCTH OT BHEMIHETo Bo3aericTBus (mpuHIwm Jle [llaTense);

chOopMHUPOBAaHHOCTh YMEHHH XapaKTepPU30BaTh XMMUYECKHE TIPOIIECCHI, JISKAIINE B OCHOBE MMPOMBIIIIEHHOT O TTOIYYEeHUS CEpHON KHCIOTHI, aMMHaKa, a TaKkxkKe
c(hOpMHUPOBAaHHOCTH MPEACTABICHUN 00 OOIINX HAYYIHBIX MPUHITUIIAX W SKOJIOTHIECKUX MPOoOIeMax XUMUIECKOTO IIPOU3BO/ICTBA;

chopMUPOBAaHHOCTH YMEHHI MPOBOANTH BBIUMCIICHUS C HCIIOIB30BAaHUEM ITOHITHS «MacCOBast IOJS BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIECHHU Ta30B MPHU
XUMHYECKIX PEaKIHsIX, MacChl BEIECTBA WK 00BEMA Ta30B 10 M3BECTHOMY KOJIIMYECTBY BEIIECTBA, MacCe HITM 00BbEMY OTHOTO M3 YUACTBYIOIIUX B PEAKITHU
BEIIIECTB, TEIIOBOTO 3 eKTa peakiiiy Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, MTPEBPAIIICHUS M COXPAHEHUS YHEPTUH;

chopMHIPOBAaHHOCTH YMEHHH COONIONAThH IIPAaBHJIIa MOJIb30BAHUS XUMHYECKOH TOCYI0H 1 JTabOpaTOPHBIM 000pYIOBaHNEM, a TAKXKe MPaBHIa OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUY C HHCTPYKIUSMU TIO BBITIOTHEHHIO JIAOOPATOPHBIX XHMHYECKHUX OIBITOB;

chOopMHUPOBAaHHOCTH YMEHHH IJIAHUPOBATDH U BBHITOIHATh XUMHYECKHII 3KCTIEPUMEHT (pasiioyKeHne MEePOKCHIa BOJIOPO/Ia B IPUCYTCTBUN KaTaIN3aT0pa,
olpeneNeHre Cpeabl paCTBOPOB BEIIECTB C MIOMOIIBI0 YHUBEPCAITFHOIO HHANKATOPA, BIUSIHNE PA3IIMIHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOH peakilni, peaKiuu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEeaKIIUY Ha cylb(aT-, KapOOHAT- U XJIIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHHE YKCIIEPUMEHTABHBIX 3a/1a4 110 TeMaM
«Metamns» u «HeMeTansl») B COOTBETCTBUY € TIPABUIIAMH TEXHUKH OE30IIACHOCTH TP 0OpaIIeHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pyIOBaHUEM,
MIPEJCTABIIATH PE3YIBTATH XUMHYECKOT0 IKCIIEPUMEHTa B (JOpMe 3aIiCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIIN M (POPMYIHPOBATH BEIBOABI HA OCHOBE 3THUX
pE3yNbTaTOB;

chOpMHUPOBAaHHOCTh YMEHHI KPUTHIECKU aHAITM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, ITOTy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEJCTBA MacCOBOM KOMMYHHKAITUH,
WnTepHer u npyrux);

chOpMHUPOBAaHHOCTH YMEHHH COONIOIATH MTPaBHIIa IKOJIOTUYECKH [IEI1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM ESTENFHOCTH B LIENAX COXPAHEHUS CBOETO
3I0pOBbSI M OKPY>KaOIIEel MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTh BO3/ICHCTBUA HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, TOHUMAs CMBICT IIOKa3aTEeNs
[JK, mosicHsATh Ha IpUMepax CIIOCOObI YMEHBIIIEHUS U TIPEIOTBPAIeHIS HX BPEIHOTO BO3ICHCTBHS Ha OPTaHU3M UYEIIOBEKa;



JUTS 00 YYAIOIIMXCS C OTPAaHUYCHHBIMUA BO3MOXHOCTSIMH 37I0POBBSI: YMEHUE IIPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIISCTB U
XUMHUYECKUX SBJICHUM;
JUTSL CIICTIBIX M CJIA00BUASIIMX O0YUAIOIIMXCS: YMEHHUE HCIIONIb30BATh Pebe)HO TOUCUHYIO cucTeMy 0003HaueHul JI. Bpaiiis st 3anucu XuMu4eckux GopMyiL.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KJIACC

Ne n/m

HaunmenoBanue pa3iejioB U TEM NMPOrpamMmbl

KoaundecTBO 4acos

Bcero

KonTtpoan
HBIE
padoThI

IIpakTn
yeckue
padoThI

OcCHOBHbBIE BH/BI JC€ATCJIBHOCTH oﬁyqamnmxca

Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMMHU

11

[Ipeamer opranndeckoit xumuu. Teopust CTpoeHus
oprannveckux coequuennii A. M. byrneposa

3

PackpbIBaTh CMBICT N3y4aeMbIX MOHATHI
(BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
YCTaHaBJIUBATh X B3aUMOCBSI3b.

[IpuMeHATH MOJ0KEHNSI TEOPUU CTPOEHUS
opranuveckux Bemniects A. M. bytiiepoBa aiist
00BsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT
MX COCTaBa U CTPOCHUS.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
OPraHUYEeCKHUX BEILECTB.

Onpenensatb BUIbI XUMAYECKOU CBSI3U
(omuHapHBIE, KpaTHBIC) B OPraHUYECKUX
COCMHEHUSIX.

PackpbIBaTh posib OPraHUuECKOM XMMUU B
MIPUPOJIE, XapaKTepU30BaTh €€

3HAUYEHHE B )KM3HU YEIIOBEKA, MITIOCTPUPOBATH
CBSI3b C IPYTMMHU HayKaMHu.

HabmonaTh 1 ONKCHIBATh IEMOHCTPAIIHOHHBIE
OTIBITHI; TPOBOJIUTH U OTIUCHIBATh
71a00PAaTOPHBIE OMBITHI M MPAKTUYECKHE PaObOTHI

Hroro no pasgeny




Pa3nen 2. YriaeBogopoabl

2.1 [IpenenbHbIe yraeBOaOPOAbl — aJKaHbI, ITUKIOAIKAHBI 2

2.2 HemnpenenbHbie yrieBoI0poIbl: aIKEHBI, ATKAIHUCHBI, 6
QTKIHBI

2.3 ApoMartudeckue yrieBoJaopo/ibl (apeHsl) 2

24 [IpupoaHbIle HCTOYHUKH YTIIEBOJAOPOJOB U UX 3 1
nepepaboTka
Hroro mo pazgeny 13 1

PackpbIBaTh CMBICH U3y4aeMbIX IOHATHIA
(BBISIBJIATH UX XapaKTEPHbIE IPU3HAKH),
yCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSITHS NPU ONHUCAHUN
COCTaBa, CTPOCHHUs U ITPEBPALLCHUI
OPraHUYECKUX COCTMHEHUN.

Hcnosib30BaTh XUMUUYECKYHO CUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
OpraHUYECKUX BEILECTB.

VYcTaHnaBnuBaTh NPUHAAIEKHOCTh BEIIECTB K
OIIPENEICHHOMY KJIacCy

YTJIEBOJIOPOJIOB MO COCTaBY U CTPOECHUIO,
Ha3bIBaTh UX [0 CUCTEMATUYECKON
HOMEHKJIaType; MPUBOIUTH TPUBUAIbLHBIE
Ha3BaHUs OTAEJbHBIX PEICTAaBUTENEH
YTJIEBOJIOPOJIOB.

Ornpenenars BUAbl XUMUYECKON CBSI3U B
MOJIEKYJIaX YIJIEBOJOPOJIOB; XapaKTepU30BaTh
3aBUCHUMOCTh PEaKIIMOHHOM CIIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPATHOCTH KOBAJIEHTHOM
CBSI3U.

XapakTepu3oBaTh COCTAB, CTPOCHUE,
pUMeHEeHHEe, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA, BaYKHEHIIHNE CIIOCOOBI OTYyYCHHS
TUMHUYHBIX IPEJCTAaBUTEEH PA3ITMUYHbBIX
KJIaCCOB YTJIEBOJIOPOJIOB (MeTaHa, 3TaHa,
ATUJICHA, alleTUiIeHa, OyTaaueHa -1,3, GeHsona,
TOJIyO0J1a).

BBISBISATE TEHETUYECKYIO CBA3b MEXKY




YIIJIEBOJIOPOJAMH U TTOATBEPKIATh €€ HAIUYHe
YPaBHEHHUSIMH COOTBETCTBYIOIUX XUMUIECKUX
pEaKIuii C UCTIOJIb30BAaHHEM CTPYKTYPHBIX
dbopmy.

XapakTepru30BaTh ICTOUYHUKHU
YIJI€BOJAOPOIHOTO ChIpbs (HEPTH, MPUPOAHBIN
ras, yrojs), CllocoObl UX NepepadoTKH U
MPAaKTUYECKOE TIPUMEHEHHUE TTOTy4aeMbIX
MPOIYKTOB.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MIO3HAHUS — MTPOBE/ICHUE, HAOIIOACHUE
OTIMCaHNE XUMUIECKOTO IKCIIEPUMEHTA
(JtabopaTopHBIC OTIBITH U TPAKTUYECKUE
paboThI).

CrnenoBath npaBuiaM 0€30TacHOM paboOTHI B
1abopaTopuu MPH UCIIOJIb30BAHUM XUMHUYECKON
MOCY/bI M 000pYyIOBaHUS, a TAKXKe MpaBUiIaM
o0pallleHus ¢ BEleCTBAMU B COOTBETCTBUH C
MHCTPYKIUSMU BBITIOJTHEHHS Ta00PaTOPHBIX
OTIBITOB U MPAKTUYECKUX PadOT IO MOIY4EHHUIO
Y U3YYEHUIO OPraHUYECKHUX BEIIECTB.
[IpencTaBisTh pe3yibTaThl SKCIIEPUMEHTA B
dbopMe 3arrcu ypaBHEHHH COOTBETCTBYIOIINX
peaxiuii ¥ 1e1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BHIYMCIICHUS TSl OTIPEACTICHUS
MOJIEKYJIIPHOI (POPMYIIBI OPTaHHYECKOTO
BEIIECTBA, [10 YPABHEHUIO XUMUYECKOU
peaxIum.

CaMoCTOATENBHO MIIAHUPOBAThH M OCYILECTBIISAThH
CBOIO NT03HABATEIIbHYIO JIeATEIbHOCTD;
MPUHUMATh aKTUBHOE Y4acTHe B TPYIIIOBOM
yueOHOU e TENbHOCTH




Pa3nen 3. Kuciioponconep:xaume opraHudecKue coeTnHeHUsI

3.1 Cruptel. @enomn 3
3.2 KapOoHuIbHBIC COSTUHEHMS: lTbICTUIBI U 7
keToHbl. KapOoHOBBIE KHUCHOTHL. ClOKHBIE
3¢upsl. JKupsl.
3.3 YraeBosl 3
Hroro mo pazueny 13

PackpbIBaTh CMBICT U3y4aeMbIX OHATHIA
(BBISIBJIATH UX XapaKTEPHbIE IPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHS NPU ONMHUCAHUI
COCTaBa, CTPOCHHUs U ITPEBPALCHUI
OPraHUYECKUX COCTMHECHUH.

Hcnosib30BaTh XUMUUYECKYIO CUMBOJIUKY JUIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
OpraHUYECKUX BEILECTB.

VYcTaHnaBnuBaTh NPUHAAIEKHOCTh BEIIECTB K
OTIpeJIeIECHHOMY KJlaccy MO COCTaBy U
CTPOEHMIO, HA3bIBATh UX MO CUCTEMATUYECKOU
HOMEHKJIaType; MPUBOIUTH TPUBUAIbHBIE
Ha3BaHUs

OTAEJIbHBIX MPEJICTABUTENIEH
KHCJIOPOJICOACPHKALIMX COCAMHEHUH.
XapakTepu3oBaTh COCTAB, CTPOCHUE,
pUMeHeHHe, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, BayKHEHIINE CIIOCOOBI MOTyYCHHS
TUNHWYHBIX PEJCTABUTEIIEH PA3IMYHbBIX
KJIACCOB KUCJIOPOICOAEPKALIUX COCAUHEHUN
(MeTaHoa, 3TaHOA, TIUIEpPHHA, (heHoa,
dbopManbaerua, aeTanbaeruaa, yKCycHou
KHCJIOTBI, [JIFOKO3bI, CaXapo3bl, KpaxMala,
L[EJUTIONI03bI); BBISBIISITH TEHETHUECKYIO CBSI3b
MEX1y HUMH U MTOATBEP)KJIaTh €€ HaIM4ne
YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuil C UCIOIb30BAHUEM CTPYKTYPHBIX
bopmy.

OnucelBaTh COCTaB, XMMUYECKOE CTPOEHUE U




MPUMECHECHHE KUPOB, XapaKTEPU30BaATh UX
3HAYCHUE JUIS )KU3HEICATEIIBHOCTH
OpraHu3MOB.

Oco3HaBaTh OMACHOCTH BO3JICHCTBUS HA KUBBIC
OpraHU3MbI ONIPE/ICIICHHBIX OPTaHHIECKUX
BEIIECTB, MOSCHATH HA MPUMEPAX CIIOCOOBI
YMCHBIIICHUS

U TIPEIOTBPAIICHAS HX BPETHOTO BO3JICHCTBUS
Ha OPTaHHU3M YEJIOBEKA.

Hcnoiib30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MIO3HAHUS — MTPOBE/ICHUE, HAOIIOACHUE
OTIMCAaHWE XHMHUYECKOTO IKCTICPUMEHTA
(JtabopaTopHBIC OTIBITH U TPAKTUYECKUE
paboThI).

CrnenoBath npaBuiaM 0€30TacHOM paboOTHI B
71a00paTOPHH TIPU MCTIOJIb30BAHIH XUMHUYIECKON
MOCY/IbI M 000PYAOBaHUS, a TAKKE PaBUIIaM
oOpaleHus ¢ BeMECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU BBITIOJTHEHHS JTA00PATOPHBIX
OTIBITOB U MPAKTHYECKUX PAOOT 10 TMOTydEHHUIO
Y U3y4YCHUIO OPraHUYECCKUX BEIIECTB.
[IpencraBisTh pe3yabTaThl SKCIEPUMEHTA B
(dbopme 3anucu ypaBHEHHH COOTBETCTBYIOIIUX
pEaKIMi U JIeNaTh BHIBOJIbI HAa KX OCHOBE.
[TpoBOAUTH BBIYMCIICHUS JUTS OTIPEICIICHUS
MOJIEKYJISIPHOH (POPMYJIBI OPraHU4ECKOTO
BEIIIECTBA, [0 YPABHEHHIO XUMHUYECKOM
pEaKIuu.

CaMOCTOSITeNTbHO TJIAHUPOBATh U OCYIIIECTBISTh
CBOIO TIO3HABATENIbHYIO JICATENBHOCTE;
MPUHUMATh aKTHUBHOE

ydacTue B TPYIIOBOI yueOHO 1esaTeTbHOCTH




Pa3nen 4. A3oTcoaepxainue opranudeckue coeJuHeHust

4.1

AMuHBI. AMUHOKHACIIOTEL. beku

3

Hroro no pazneny

PackpbIBaTh CMBICT U3y4aeMbIX OHATHIA
(BBISIBJIATH UX XapaKTEPHbIE IPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE OHATHUS TPU ONUCAHUN
COCTaBa, CTPOCHHUs U ITPEBPALCHUI
OPraHUYECKUX COCTMHECHUH.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIIEHHON) HOPMYIT
OpraHUYECKUX BEILECTB.

OnpenensiTb NPUHAAIEKHOCTh BEIIECTB K
OTIpeJIeIECHHOMY KJlaccy MO COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX M0 CUCTEMATUYECKOM
HOMEHKJIAType; TPUBOIUTH TPUBHUATILHBIE
Ha3BaHMsI OT/AEIbHBIX MPEICTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
pUMeHeHHe, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA, BayKHEHIINE CIOCOOBI OTyYCHHS
TUMIWYHBIX MPEACTABUTENICH a30TCOIepKaALTUX
coeIMHEHUH (METHIIaMIHA, TJIMITUHA, OSIIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHbBIE
CBOICTBA OEJIKOB; MOSACHATH HA IIPUMeEpax
3HaueHUe OEIKOB JIJIsl OpraHru3Ma YelloBeKa.
Hcnonib30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUS — HAOMIOJaTh U ONUCHIBATH
JEMOHCTPAIIMOHHBIHN SKCIIEPUMEHT.
CaMoCTOATENbHO TUIAHUPOBATh U OCYIIECTBIISATh
CBOIO MT03HABATEJIbHYIO IEATEbHOCTD;
MIPUHUMATh aKTUBHOE Y4aCTHE B IPYNIIOBOM
yueOHOU e TENbHOCTH




Pa3pen S. BbicOKOMOJIEKY ASIpHbIE COCUHEHUS

5.1

BrICOKOMOTIEKYIIIPHBIE COETMHEHNS

2

Hroro no pazneny

Brnazners n3y4aeMbIMU XUMUYECKUMU
HNOHITHUSIMU: PACKPBIBATH CMBICIT U3y4aeMbIX
MOHSATUN U IPUMEHSTH ITH MOHITHS TIPU
ONHMCAaHUU COCTaBa U CTPOEHUS
BBICOKOMOJIEKYJISIPHBIX OpPraHUYECKHUX BEIIECTB,
JUIsL OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBJICHUH.
Hcnosib30BaTh XUMUUYECKYIO CUMBOJIUKY JUIS
COCTAaBIIEHUS CTPYKTYPHBIX (POPMYJI BEIIECTB U
YpaBHEHUH peakuii MOJUMEpPU3aLU 1
MOJINKOHICHCALIUH.

OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHbBIE
CBOICTBA Kay4yKoB, Haubosee
pacnpoCTpaHEHHBIX BUJIOB IIJIACTMACC,
BOJIOKOH; IPUMEHEHUE

B pa3JINUHBIX OTpacisax. Mcnonb3oBaTh
€CTECTBEHHO-HAy4YHbIE METO/IbI IO3HAHUS —
HAOJI0aTh U OMUCHIBATh IEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 2 2




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bceero KonTpoa
bHbIE
padoTbI

IIpakTHy
ecKue
padoThI

OcHoOBHbBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxm

Pa3znea 1. Teoperuyeckue 0CHOBBI

XUMHH

11

Crpoenue atoma. [lepuognyecknii 3aKoH 1
HepI/IOHI/I'-IeCKaH CUCTEMA XUMHUYCCKUX
anemenToB JI. . Menaeneera

3

PackpbpiBaTh CMBICT N3ydaeMbIX MOHITHH (BBISIBIISATH UX
XapaKTePHBIC MPU3HAKHN ), YCTAHABINBATH UX B3aUMOCBS3b.
PackpeiBath cMbICH niepuoandeckoro 3akona Jl. 1.
MeHeneeBa u JEMOHCTPUPOBATH €TI0
CHCTEMAaTHU3UPYIONTYIO, 0OBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIUH.

XapakTepru30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKHX 3JIEMEHTOB 1—4 nepruo 0B, UCMOJb3Ys
HOHATHSA S-, P-, 0-3JEKTPOHHBIE OPOUTAIIH, SHEPTETUYECCKHE
YPOBHH.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUST CBONCTB
XUMHYECKHX JIEMEHTOB U UX COCAMHEHUM MO MepruoiaM u
rpynnam Ilepuonnueckon cucremsl [. 1. MenneneeBa

1.2

Crpoenue BemiectBa. MHOT0oOOpasue
BEIIECTB

1.3

XUMHYECKHE peakuuun

PackppiBaTh CMBICI H3y4aeMbIX TOHATH (BBLACTATH UX
XapaKTepHbIe MIPU3HAKU) U IPUMEHSTH 3TU MOHSITUS TIPU
OTIMCAaHUU COCTaBa U CTPOEHHMSI BEIIECTB, sl OOBICHEHHUS
OT/EIbHBIX (PAKTOB U SBIICHUH.

OnpenensTb BUABI XUMUYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUTMYECKOH, BOJOPOTHOW) B COCTUHEHUSX;
THUI KPUCTAIUIMYECKON pPEeIETKA KOHKPETHOTO BEILIECTBA.
Ornpenensarb BaJ€HTHOCTb U CTETIEHb OKHCIICHUS




XUMHYECKUX 3JIEMEHTOB B COSAMHECHUSAX PA3TUIHOTO
cocrasna.

[TpoBOIUTH BEIYHMCIICHUS C HCIIOJIE30BAHUEM TTOHSTHUS
«MaccoBas JI0JIsl BEIIECTBA B pacTBope». Biagers
M3y9aeMbIMU XUMUYCCKIMHU

noHATUAMUA. OOBSCHATH 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIMH OT Pa3IUIHBIX (PaKTOPOB.
OnpenensTh XapakTep CMEIICHUS XUMHIECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3JICHCTBHS
(nmpunnun Jle HlaTense).

CocTaBiIsTh YpaBHEHUS PEAKINI Pa3IMIHBIX THIIOB;
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHHSI pEeaKIInii HOHHOTO
00OMEHa, YIUTHIBAST YCIOBUS, IIPH KOTOPBIX OTH PEaKIINN
UAYT JIO KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METO b TO3HAHUS —
poBeJIcHNE, HAOII0IEHUE U ONTUCaHNE XMMUYECKOT0
AKCIIEpUMEHTA (JIEMOHCTPAIIMOHHBIC U JTa00paTOpHBIC
OTIBITHI, TPAKTUYECKHE PAOOTHI): TI0 OTIPENICTICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEaKIMii HOHHOrO 0OMeHa,
BIIUSTHUIO PA3IMYHBIX (PAKTOPOB HA CKOPOCThH PEAKIIMA.
CrnenoBatp mpaBuiiaM MOJIb30BaHUS XUMHUYECKOH MOCYI0M
u abopatopHbeIM 060pynoBanueM. [IpencraBiare
pe3yabTaThl

XHUMHYECKOTO IKCIIEpUMEHTa B (hopMe 3allicu ypaBHEHU I
COOTBETCTBYIOIIUX PEaKIUi U JAeTaTh BHIBOJbI HA UX
OCHOBE.

[TpoBOIUTH BHIYMCIICHUS IO YPABHEHUSM XUMHUYECKUX
peaxiuii, B TOM 4HCJIe TEPMOXHUMHYECKHUE PacUEThl

Hroro no paszneny 13 1 1
Pa3nen 2. Heoprannyeckasi XuMust
2.1 | Meramisi |6 |1 |1 | PackpbiBaTh CMBICH M3ydacMbIX OHSATHIT (BBLICIAT HX




XapaKTepHbIC TPU3HAKN) ¥ IPUMEHSATH 3TU TOHSTHUS TIPH
ONMCAHWUU COCTaBa U CTPOEHMSI BEILIECTB, JJIs1 OOBSICHEHUSI
OTJICNIBHBIX (PAKTOB U SBJICHH.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3JIEMEHTOB — METAJIJIOB U UX COEAUHEHUN C yUETOM
CTPOEHHUS X aTOMOB M 10JIOKeHUS B [leproanueckoi
cucteMme xuMudeckux anemenToB /1. M. Menneneena.
XapakTepr3oBaTh (OMHUCHIBATh) 00IINE XUMUYECKHE
CBOMCTBA METAJJIOB, NX BAXKHEHIIIMX COCIMHCHUM,
MIOJITBEPK/IAst 3TO OTIMCAHUE IPUMEPaMH YpaBHEHUH
COOTBETCTBYIOIUX XUMUIECKUX PEAKIIHIA; TPUMEHEHHE
METAJIJIOB B PA3JIMYHBIX 00JIACTSIX, a TAK)KE UCIOJIb30BaHUE
UX JUIS CO3JIaHUSI COBPEMEHHBIX MaT€pHAJIOB U TEXHOJIOTUIL.
OnuceIBaTh CIIOCOOBI 3aLTUTHI METAIIJIOB OT KOPPO3HH.
PackprIBaTh CyIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIU OCPEACTBOM COCTABICHHUS
AIEKTPOHHOTO OajlaHca ATUX PEaKIIHA.

[TpoBoUTH peakiuu, MOATBEPKAAIOIINE XapaKTEpPHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB, PACIIO3HABATH OMBITHHIM
nyTéM HOHBI METAIIJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METO/IbI TO3HAHUS —
poBeJicHNE, HAOII0IEHUE U ONTUCAaHNEe XUMUYECKOTO
JKCIIEPUMEHTA (AEMOHCTPALIMOHHbBIE U TAOOpaTOPHbIE
OTIBITHI, TPAKTUYECKUE PAOOTHI).

[IpencTaBasTh pe3ynbTaThl XAMUYECKOTO SKCIIEPUMEHTA B
dbopMe 3amnucu ypaBHEHH COOTBETCTBYIOIIMX PEAKIIHI U
JIeNIaTh BBIBOJIBI HA X OCHOBE.

CrenoBath IpaBUiIaM MOJIb30BAHUS XUMUYECKOH MOCy10 i
U J1abOPAaTOPHBIM 000PYIOBAaHHEM.

[TpoBOIUTH BHIYMCIICHUS TI0 YPAaBHEHUSM XUMHUYECKUX
peakuuit. CaMOCTOATENBHO MIAHUPOBATh U OCYLIECTBIISAThH
CBOIO NT03HABATEIbHYIO




JEeSATELHOCTD; PUHUMATh AaKTHBHOE YYaCTHE B TPYIIIIOBOM
y4eOHOU eATeTbHOCTH

2.2

Hewmeramnel

2.3

CBs3b HCOPraHNu4€CKUX U OPTraHNICCKUX
BCIICCTB

PackpsiBaTh CMBICIT M3y4aeMbIX TOHATUH (BBIACTSATH UX
XapaKTEPHbIC MPU3HAKN) U IPUMEHSTH 3TH MOHITUS NIPU
OTIMCAaHUU COCTaBa M CTPOEHUS BEIIECTB, /ISl OOBSICHEHUS
OT/ACIbHBIX ()aKTOB U SBJICHUM.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
HEMETAJUIOB M KX COCIMHEHHM C YIETOM CTPOEHUS UX
aTOMOB M noJiokeHus B [lepuoanueckoil cucreme
XuMHu4Yeckux djemenToB . . Meneneena.
XapakTepr3oBaTh (OMUCHIBATh) 00IINE XUMUYECKHE
CBOMCTBa HEMETAIOB, UX BAXKHEHUIITUX COCTUHEHUM,
MOATBEPIK/Iasi TO OMKUCAHNUE TPUMEPAMU YPaBHEHUMA
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHi.
XapakTepru30BaTh BIUSIHUE HEMETAIJIOB U UX COCAMHEHMI
Ha JKMBBIE OPraHU3MBbl; ONTUCHIBATH IPUMEHEHHE B
Pa3TUYHBIX 00JIACTAX MPAKTUICCKOM JACSITCIIBHOCTH
YEeJI0BEeKa.

[TonTBepkaaTh CyleCTBOBAHUE T€HETUYECKOM CBS3H
MEXK1y HEOPraHUYECKUMU BEIIECTBAMU C TTIOMOUIBIO
YpaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUH.
PackpbIBaTh CylIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIX
PEeaKIMii MOCPEACTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHca
9TUX PEaKIUH.

[IpoBOIUTH peakuu, MOATBEPKIAIOIINE XapaAKTEPHbIE
CBOMCTBA M3y4YaeMbIX BEILIECTB, PACIIO3HABATH ONBITHBIM
MyTEM aHUOHBI, IPUCYTCTBYIOLIME B BOJIHBIX PACTBOpaXx.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS —
poBeJIcHNE, HAOII0IEHUE U OMTUCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U Ta00PaTOpHBIE
OTIBITHI, TPAKTHYECKUE PabOTHI).

[IpeactaBisiTh pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTA B




dbopme 3anrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUNA U
JIeJIaTh BBIBOJbI HA UX OCHOBE.

CrnenoBaTh MpaBujIaM MOJIb30BaHUS XUMHYECKOM MOCy 01
1 1a00paTOPHBIM 000PYAOBaHUEM.

[IpoBOANTH BRIUKCIECHUS IO YPABHEHUSIM XUMHUYECKHX
peaKuuid.

CaMoCTOATENHHO TUTAHUPOBATH U OCYIIECTBIISTH CBOIO
MMO3HABATEJIbHYIO ACSITEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B TPYNIOBOM y4eOHOU NesATETLHOCTH

Hroro no pazneny

17

Pa3zgea 3. Xumus 4 ;KU3Hb

3.1

Metoasl TI03HAHUS B XUMUHU. XUMUA U
KA3HD

PackpwIBaTh poJib XUMHH B PEIICHUN SHEPTCTUUCCKUX,
CBIPBEBBIX U IKOJIOTUYECKUX MPOOJIEM YeI0BEUECTBa,
OTIMCHIBATh OCHOBHBIEC HAIIPABIICHUS PA3BUTHS XUMHUUECKON
HAyKHU U TEXHOJIOTHH.

[IpumeHsaTh nmpaBmiia 6€3011aCHOTO OOpAITIEHUS C
BELIECTBAMU, UCIIOJIb3YEMbIMU B MOBCEAHEBHOM KU3HH,
IpaBuJIa MOBEICHUS B LENIX cOepeKeHUs 3I0pPOBbS U
OKpYKarollel MpUpOAHOHN cpefibl; TOHUMATh BPEJ
(omacHOCTb) BO3ACHMCTBUSI HA )KUBBIE OPraHU3MBbI
OIpeIeICHHBIX BelecTB cMbIci nokazatens [1/1K,
MOSICHSITD

Ha TIpUMepax CocoObl YMEHBIICHHS U MPEAOTBPALICHUS X
BPEIHOTO BO3CHCTBUSI.

AHanMM3UpPOBATh U KPUTUUYECKU OLICHUBATH H(OPMAIHIO,
CBS3aHHYIO C XUMUYECKUMU TIPOIECCAMH U UX BIUSHUEM Ha
COCTOSIHUE OKPYKAIOLIEN CPEIbI.

Hcnonb30BaTh NOMyYeHHBIE 3HAHUS U TIPECTABICHUS O
cdepax AeaTeabHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK OCHOBY IS
OpHUEHTAIMH B BbIOOpE cBOeH Oyaymien npodeccuoHaIbHON




JESTEIbHOCTH.

[TpuarMaTh yuactrue B 00CYKIESHUH MPOOIEM XUMHUECKOM
Y DKOJIOTUYECKON HaIlpaBJI€HHOCTH, BBICKa3bIBaTh
COOCTBEHHYIO MO3UIIMIO 110 MPoOIeME U IpeaIarath
BO3MOJKHbIE ITYTH €€ peleHus

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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KAJIEHJIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10-a KJIACC

Ne i/t

iaH | gpakr

Tema ypoka

KoaunyecTBo yacoB

Jara usyyenus

Bcero | Kontpoabnsie | [IpakTuueckue
padoThI padoThI

IJIaH

paxr

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Tema 1. Teo

CTUYCCKHE OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHH

(3 yacoB)

[Ipeamer u 3HaUEeHNE OPraHUYECKON
XUMHH, MIPEICTABICHHUE O
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN

1

Teopus cTpoeHust OpraHU4eCcKUX
coenquuenuit A. M. bytineposa

[IpencraBnenne o kmaccupukanuu u
crcTeMaTHYeCKasi HOMCHKIIATypa
(IUPAC) oprann4ecKkux BeIIecTB

Tema 2. Yraesogopoasbl (13 yacos)

AJIKaHBI: TOMOJIOTHUYECKUH P,
obmras ¢popmysa, HOMEHKIATypa U
HM30MEpHsl, IICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

Ddu3nyecKrue U XUuMHUECKHUE
CBOMCTBA aJIKaHOB




Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €TI0 COCTAaB.

AJIKEHBI: TOMOJIOTUYECKUH PS,
obmas Gpopmysa, HOMEHKIIATYpa,
AIIEKTPOHHOE U MMPOCTPAHCTBEHHOE
cTpoeHue Mojekyin. CTpykTypHas U
IAC-TPAHC-U30MEPHS AITKCHOB

dusnyeckue n XUMHUYECKHE
cBoicTBa ankeHOB. [IpakTnyeckas
pabota Nel o teme «Ilomydenne
STHJIEHA U U3yYEHHE €r0 CBOWCTBY.

AJKaJMeHbl: CONPsUKEHHBIC,
M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
XuMudeckre cBolicTBa
CONPSDKEHHBIX JTUCHOB.

AJKMHBI: TOMOJIOTHYECKHUH P,
obmras ¢popmysa, HOMEHKIATYpa,
AIICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.

10

du3znyecKrue U XUuMHUECKHUE
CBOMCTBA aJIKKHOB.

11

ApeHBbI: TOMOJIOTUYECKUI
psa, obmas popmyia,
HOMEHKJIaTypa.




DIEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OEH3071a
U TOJIyOJa, X (pu3ndecKue
CBOMCTBA

12

XUMHUYECKUE CBOMCTBA apEHOB. 1

13

Kontponbnas padota Nel o teme 1 1
"YrneBoaopoIb».

14

AHaln3 pe3yabTaToB KOHTPOJIBHON 1
pabotel. Koppekiust omuoox.
[Ipuponnsiii ras. [lonyrasie
He(TsIHBIC Ta3bl.

15

KaMeHHBIi yroibs ¥ IpOayKThl €ro 1
nepepaboTKH.

16

Hedtb 1 ciocoOwI €€ mepepaboTKH. 1
[IpumeHeHue MPOAYKTOB
niepepaboTku HePTH

Tema 3.Cniuptbl. @enos1. KapoonunbHble coenHeHus (

13 yacoB)

17

[TpenenbHbIe 0fHOATOMHBIE CIUPTHL: | 1
TOMOJIOTUYECKHH psiJI, 00Immas
(bopmyna, CTpOEHUE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanus, Gusnueckue u
XMMHYECKHE CBOMCTBA

18

MHoroaToMHEbIE CIIUPTHI: 1
OTUJICHTJIMKOJIb U TJIMLHCPHUH, UX




¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(1)I/I3I/I‘IGCKI/I€ U XUMHWYCCKHUEC
CBONCTBA.

20

AJNBAETU]IBI U KETOHBI:
TOMOJIOTHUYECKHUE Psi/ibl, 0011as
dhopmyna, nzomMepus u
HOMEHKJIaTypa , GU3NYECKUe 1
XUMHYECKHE CBOMCTBA.

21

OIHOOCHOBHBIE MpPEEIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOEHUS UX MOJIEKYJ

22

N3omepus n HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, (PU3HUECKHE U
XMUMHYECKHE CBOMCTBA

23

[IpakTuueckas pabota No2.
«CBoiICTBa pacTBOpa YKCYCHOM
KHCIIOTBD».

24

CrnosxHble 3(hUpbl: TOMOJIOTHUECKUN
psn, obmas hopmyna, H3oMepus U
HOMEHKJIATypa, PU3HUECKUE U
XMMHYECKHE CBOMCTBA.

25

XKupsl: ctpoenue, puznueckue u
XUMHYECKHE cBOMCcTBA. MbIia.

26

OO11ast XapaKTepUCTHKA YTIIEBOJIOB




1 KJIacCH(HKAIUS YTIIIEBOJOB (MOHO-
, A~ ¥ TIOJIUCAXapU/IbI)

27

MoHocaxapuasl U TUCaxapu/bl.
¢bu3nvecKue 1 XUMHIECKHE
CBOMCTBA, HAXOK/ICHUE B IIPUPOJIE .

28

[Tonmcaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHNYECKHUE CBOfICTBa, MMPUMCHCHUC.

29

KonTtponsnas padora Ne2 no teme
«Cnuptel. ®enoi. KapOoHubHbIE
COEJIMHEHUS

Tema 4. A3oTcoaep:kamme OpraHudecKu

e coelnHeHus1. BbIcCOKOMOJIEKY/JISIpHBbIE COeIMHeHus. (5 YacoB)

30

AHali3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMIHUOOK.
AMUHBL: K1accUpUKAIHS, CTPOCHHE
MOJIEKYJI, 0011asi opmyIia,
M30Mepusi, HOMCHKJIATYpa,
¢du3nveckrue 1 XUMHUYECKHE CBOICTBA

1

31

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepus, pusndeckue u
XMMHYECKHE CBOMCTBA.

32

benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpPBI O€NKOB , (hr3nueckue u
XMUMHYECKHE CBOMCTBA.

33

IInacTtmaccel. YTunnzanus u




nepepaboTka ruractuka. Kayaykm.
Pesuna.

34 Bonokna: HatypanbHbIe, 1
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! criennanbHOTO
Ha3HA4YCHUS
OBIIEE KOJIMYECTBO YACOB 34

[1O TTPOI'PAMME




KAJIEHJAAPHO - TEMATUYECKOE IIJIAHUPOBAHMUE 11-a kaace

Ne n/m

IJIaH

(paxTr

Tema ypoka

KoaunyecTBO 4acoB

Jara nzyyenus

Bcero | KontpoJsbHble
padoThI

IIpakTueckue
padoThI

nJaH

¢pakr

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Tema 1. Teoperuueckune ocHoBbI xumuu (14 yacos)

Atom. CocTaB aTOMHBIX SITIED.
XuMudecku syieMenT. MI30Tombl.
CtpoeHne 31eKTPOHHBIX 000J109eK
aTOMOB.

Pacnipenenenue 3J1eKTpOHOB 110
ATOMHBIM OpOUTAIISAM. DIEKTPOHHBIC
KOH(HTYpaluy aTOMOB DJIEMEHTOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUH

ITepuoauueckuii 3aK0H 1
[Tepuomuyeckas cucTeMa XUMHUICCKIX
anemenToB JI. . Menneneena.
3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB I10 TPyIIaM H
TIepUO/IaM.

Buapel xumMudeckod cBI3u. MeXxaHHU3MBI
00pa30oBaHUs KOBAJIEHTHONW U HOHHON
cBsi3u. BomoponHas cBs3b.

BeH_[eCTBa MOJICKYJISIDHOI'O U
HCEMOJICKYJIIPHOI'O CTPOCHUS. Tunsr
KPpUCTAJNIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB




ITonsTue o AUCIICPCHBIX CUCTEMAX.
IIpencraBnenue o KOJITOMAHBIX
pactBopax. VICTUHHBIE PACTBOPHL.

Kiaccudukaiys 1 HOMEHKIaTypa
HEOPTaHUYECKUX BEILIECTB

Kiaccugukarys XaMUUECKUX PeaKIIHid
B HEOPTraHUYECKON U OPraHUYECKOM
xumud. Terutosie 3¢ dexTs
XUMHUYECKUX PEaKIIUi.

CKOpOCTh XUMHUYECKOH pEaKIiu.
[paktndeckas padora Ne 1 o Teme
"BiausiHue pa3inuHbIX (GaKTOPOB Ha
CKOPOCTh XUMUIECKOU peakiinu’”

10

Xumuueckoe paBHoBecue. DaKkTOPHI.
Brustorrie Ha COCTOSHNE XUMUYIECKOTO
pasHoBecus. [Ipunnun Jle Hatense.

11

DNEeKTPONUTHIECKAsT TUCCOIHAIIHSL.
Peaxmmun monnoro oomena. Monrnoe
Npou3BeaeHne BoAbl. BonopoaHbliii
MTOKA3aTelb.

12

OKHUCIUTENbHO-BOCCTAaHOBUTEIbHbIE
peakuny. Baxxnelmme OKUCIUTENN U
BOCCTaHOBHUTENH .MeToA 3MEKTPOHHOTO
Oananca

13

I'uaponus. DnekTponus pacTBOPOB U
pacIiaBoB BELIECTB

14

Kontponbhas pabora Nel o teme




«Teopernueckne OCHOBBI XUMUNY.

Tema 3. Hemeranasl (10 yac)

15

AHanu3 pe3yabTaToB KOHTPOJIHHOU
paboThI, KOPPEKIIHS OIIUOOK.
ITonoxxeHne HEMETAIITIOB B
Ilepuognyeckoi cucTeMe XUMUYECKHUX
anemenToB JI. 1. Meneneera u
0COOEHHOCTH CTPOCHUS WX aTOMOB.
Bonopon. I'mapusl

16

T"anorens!. I'anoreHoBogoOpoBI.
Baxwueliue kucnopoacoiepxaniue
COEJIMHEHHS TaJIOTEHOB .

17

Kucnopon: naboparopHbie u
MPOMBIIIICHHBIE CITOCOOBI MOTYICHHUS,
(u3nvecKre U XUMHYECKHUE CBONCTBA.
O30H. OKCHIBI U TTEPOKCHIEL.

18

Cepa: HaXOXJCHHUE B TIPUPO/IC,
CHOCOOBI MTOTydeHMs], PU3NIECKUE H
XHMHUUecKue cBoiictBa . CepoBomopor,
cynsduasl. Kucnoponoconepxame
COCIIMHEHHS CEpBI.

19

A3BOT: HaxOKJEHUE B IPUPO/IE,
CHOCOOBI TTONTydeHUs, PU3NIECKUE H
XHUMHYECKIE CBOMCTBA. AMMHAK,
HUTPUABL

20

Kucnopoaconepxamme coeqnHeHUs
azora. OCOOEHHOCTH CBOMCTB a30THOM
KHUCJIOTHI .

[IpumeHeHue a30Ta M €ro COSAMHEHU.
A30THBIE YI0OpeHus




21

®dochop. Oxcunsl hocdopa,
dhochopconepxanue kucaorel. Conu
(hochopHOIt KUCITOTHI .

[Mpumenenue pocdopa u ero
coenuHenuii. DocopHble y1oOpeHust

22

Yraepo: HaxoXAEHUE B IPUPOJIE,
(hm3nuecKkue 1 XUMHYECKHE CBOICTBA,
OKCHJIBI yTIIEpOa, YroJdbHasl KHCIIOTa ’
eé conu.

23

Kpemnnii u ero coenuHeHus.
[Ipaktrueckas padora Ne2 «Pemrenne
JKCIIEpPUMEHTAIBHBIX 3a]a4 110 TeMe
«HemeTtamabbm».

24

KonutponbsHas pabora Ne2 o teme
"HemeTtammsr"

ema 4. MeTtaibl (6 4acoB)

25

AHanu3 pe3yabTaToB KOHTPOIBHON
paboThI, KOPPEKITHS OIIHNOOK.
ITonoskeHre MeTaIOB B
ITepuonuyeckoil cucTeMe XUMUYECKUX
3J1eMeHTOB. PH3NYecKrue CBONCTBA
meTaiuioB. CIiaBel.

26

O01mas xapakTepucTHKa MeTajuIoB 1A-
rpynnsl 1 [IA-rpynmet
[leproauueckoit cuCTEMBbI XUMUYECKHX
3JIEMEHTOB. ANFOMUHHM.

27

OO011as XxapakTepUCTHKA METAJUIOB




no6ouHbIxX noarpymni (b-rpymm)

Ilepuognyeckoil CUCTEMBI XUMUYECKUX

3JICMCHTOB

28

dusznyeckre 1 XUMHUYECKHE CBOMCTBA
XpoMa, Kele3a, MeIH, IIMHKA U X
COCIMHCHUM.

[paktuyeckas padora Ne3. Pemenue
SKCIIEPUMEHTAIBHBIX 33124 110 TEME
«MeTabD.

29

[paktndeckas padora Ne 3. Pemenune
OKCIICPUMEHTAJIBHBIX 3a1a4 110 TEME
"MeTtamiby.

30

Kontponbhas padora Ne3 o teme
"Merasibr"

Tem

a 5. Xumus u xku3Hb (4 yaca)

31

AHanu3 pe3ynbTaToB KOHTPOIbHON
paboThI, KOPPEKIIHS OIIHOOK .

Posib xuMun B 0OeCIICYCHUH
YCTONYUBOIO Pa3BUTHsI YEIOBEYECTBA.
IToHsiTHE O HAYYHBIX METO/IAX
MCCIIEIOBAHMUS BEIIECTB

32

HayuHbie mpUHINIIEI OpTaHU3aINN
XUMHYECKOTO MMPOU3BOICTBA.
[IpombIniuTeHHBIE CTIOCOOBI MTOTYIEHUS
BaXKHCHIITNX BEIIECTB

33

XUMHUYECKOE 3arps3HeHne
OKPYXXaroIeH Cpebl U ero
MOCIIEACTBUSI.

XUMHUS ¥ 30POBbE YEIIOBEKA.
JlekapcTBEHHBIE CPEICTBA




34

Xumug uiny. Pons XuMun B

o0ecreueHn! MMUIIEBON OE€30IIaCHOCTH .

KocMernueckue n mapdromMepHbie
cpenctBa. BeITOBas XUMHUS . XMUS B
CTPOUTENHCTBE. XUMHUS B CETECKOM
XO3SIICTBE.

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Epemun B.B., Ky3emenko H.E., Tepenun B.U., [{po3nos A.A., JIyaun B.B./mox pexn. Jlyauna B.B. Xumus (yriayOnennsiii ypoBens). 10 kimacce. - M,:
Hpoda, 2022

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [JOK https://m.edsoo.ru



https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-metodicheskoe-posobie/
https://m.edsoo.ru/

KAJIEHJAPHO - TEMATUYECKOE IIJNTAHUPOBAHMUE 10-a kaace

Ne Tema paznena (MoxyJis) KoumnuecTBo yacos Ilepuoa usyuenus DJIeKTPOHHbIE
n/n uudposbie
BCEro Kourpousbubie | IIpaktuyeckue | Ilo miany paxr bp
o0pa3oBaTejibHbIE
padoThI padoThl
pecypchl
1 Teoperndeckne 0OCHOBBI 3
OPraHN4eCcKO XUMHH
2 YT1eBoa0po sl 13 1 1
3 Crupter. @enoin. Kapoonmneaeie | 13 1 1
CO€JIMHEHUS
4 A3zoTcoaepikaiiue opranudeckue | 5

COETMHEHUS
BricokoMonekynsipHbie
COCIMHEHUSI.




I'padux ob6s3aTebHBIX BUAOB KOHTPOJIs 10-a kiace

[aTa npoBeneHust

Jlenb Hemen

Homep Homep ypoxka, Tema KOHTpPOIbHON PadoTHI ®DopMa KOHTPOJIA
KOHTPOJILHOM COIJIACHO
padoTsI o KaJeHIapHO —

MOPAIKY TeMaTHYeCKOMY
MJIAHUPOBAHUIO

13 Kontponsnas pa6ora Nel no | KonrponpsHas pabota

TeMe «YTJIEBOI0POIbDY
29 Kontponbnas pabora Ne2 no | KonTponbHas pabota

TeMe «CrupTel. DeHor.
KapOoHmibpHBIE COSTMTHEHMSD)




KAJIEHJAAPHO — TEMATHYECKOE IINTAHUPOBAHMUE 11-a knacc

Ne Tema paznena (MoxyJis) KoumnuecTBo yacos Ilepuoa usyuenus DJIeKTPOHHbIE
n/n u@posBbIe
BCEro Kourpousbubie | IIpaktuyeckue | Ilo miany paxr i pp
o0pa3oBaTejibHbIE
padoThI padoThl
pecypcbl
1 Teopernueckne OCHOBBI XUMHH 14 1 1
2 Hewmeransl 10 1 1
3 Mertatsl 6 1 1
4 XUMUS U )KU3Hb 4




I'paduk 00s13aTeIbLHBIX BUAOB KOHTPOJIs 11-a kiiace

Homep Howmep ypoxka, Tema KOHTPOJILHOI PadoOTHI ®DopMa KOHTPOJIA JlaTa npoBeaeHus JeHb Heaeu
KOHTPOJILHOM COIJIACHO
padoThI o KaJICHIApHO —
NOPSIAKY TeMaTH4YeCKOMY
IVIAHMPOBAHUIO
1 14 Kontponbnas padora Nel mo | KontponbHas pabota

temaM ""TeopeTnyeckue
OCHOBBI XUMMU"

2 24 Kontponbnas padorta Ne2 mo | KonTposbHas pabota
teme "Hemeramibr"

3 30 Kontponbnas padota Ne3 mo | KonTposbHas pabota
teMe "Metaibl"




KAJIEHJIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10-k KJIACC

Ne i/t

iaH | gpakr

Tema ypoka

KoaunyecTBo yacoB

Jara usyyenus

Bcero | Kontpoabnsie | [IpakTuueckue
padoThI padoThI

IJIaH

paxr

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Tema 1. Teo

CTUYCCKHE OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHH

(3 yacoB)

[Ipeamer u 3HaUEeHNE OPraHUYECKON
XUMHH, MIPEICTABICHHUE O
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN

1

Teopus cTpoeHust OpraHU4eCcKUX
coenquuenuit A. M. bytineposa

[IpencraBnenne o kmaccupukanuu u
crcTeMaTHYeCKasi HOMCHKIIATypa
(IUPAC) oprann4ecKkux BeIIecTB

Tema 2. Yraesogopoasbl (13 yacos)

AJIKaHBI: TOMOJIOTHUYECKUH P,
obmras ¢popmysa, HOMEHKIATypa U
HM30MEpHsl, IICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

Ddu3nyecKrue U XUuMHUECKHUE
CBOMCTBA aJIKaHOB




Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €TI0 COCTAaB.

AJIKEHBI: TOMOJIOTUYECKUH PS,
obmas Gpopmysa, HOMEHKIIATYpa,
AIIEKTPOHHOE U MMPOCTPAHCTBEHHOE
cTpoeHue Mojekyin. CTpykTypHas U
IAC-TPAHC-U30MEPHS AITKCHOB

dusnyeckue n XUMHUYECKHE
cBoicTBa ankeHOB. [IpakTnyeckas
pabota Nel o teme «Ilomydenne
STHJIEHA U U3yYEHHE €r0 CBOWCTBY.

AJKaJMeHbl: CONPsUKEHHBIC,
M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
XuMudeckre cBolicTBa
CONPSDKEHHBIX JTUCHOB.

AJKMHBI: TOMOJIOTHYECKHUH P,
obmras ¢popmysa, HOMEHKIATYpa,
AIICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.

10

du3znyecKrue U XUuMHUECKHUE
CBOMCTBA aJIKKHOB.

11

ApeHBbI: TOMOJIOTUYECKUI
psa, obmas popmyia,
HOMEHKJIaTypa.




DIEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OEH3071a
U TOJIyOJa, X (pu3ndecKue
CBOMCTBA

12

XUMHUYECKUE CBOMCTBA apEHOB. 1

13

Kontponbnas padota Nel o teme 1 1
"YrneBoaopoIb».

14

AHaln3 pe3yabTaToB KOHTPOJIBHON 1
pabotel. Koppekiust omuoox.
[Ipuponnsiii ras. [lonyrasie
He(TsIHBIC Ta3bl.

15

KaMeHHBIi yroibs ¥ IpOayKThl €ro 1
nepepaboTKH.

16

Hedtb 1 ciocoOwI €€ mepepaboTKH. 1
[IpumeHeHue MPOAYKTOB
niepepaboTku HePTH

Tema 3.Cniuptbl. @enos1. KapoonunbHble coenHeHus (

13 yacoB)

17

[TpenenbHbIe 0fHOATOMHBIE CIUPTHL: | 1
TOMOJIOTUYECKHH psiJI, 00Immas
(bopmyna, CTpOEHUE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanus, Gusnueckue u
XMMHYECKHE CBOMCTBA

18

MHoroaToMHEbIE CIIUPTHI: 1
OTUJICHTJIMKOJIb U TJIMLHCPHUH, UX




¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(1)I/I3I/I‘IGCKI/I€ U XUMHWYCCKHUEC
CBONCTBA.

20

AJNBAETU]IBI U KETOHBI:
TOMOJIOTHUYECKHUE Psi/ibl, 0011as
dhopmyna, nzomMepus u
HOMEHKJIaTypa , GU3NYECKUe 1
XUMHYECKHE CBOMCTBA.

21

OIHOOCHOBHBIE MpPEEIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOEHUS UX MOJIEKYJ

22

N3omepus n HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, (PU3HUECKHE U
XMUMHYECKHE CBOMCTBA

23

[IpakTuueckas pabota No2.
«CBoiICTBa pacTBOpa YKCYCHOM
KHCIIOTBD».

24

CrnosxHble 3(hUpbl: TOMOJIOTHUECKUN
psn, obmas hopmyna, H3oMepus U
HOMEHKJIATypa, PU3HUECKUE U
XMMHYECKHE CBOMCTBA.

25

XKupsl: ctpoenue, puznueckue u
XUMHYECKHE cBOMCcTBA. MbIia.

26

OO11ast XapaKTepUCTHKA YTIIEBOJIOB




1 KJIacCH(HKAIUS YTIIIEBOJOB (MOHO-
, A~ ¥ TIOJIUCAXapU/IbI)

27

MoHocaxapuasl U TUCaxapu/bl.
¢bu3nvecKue 1 XUMHIECKHE
CBOMCTBA, HAXOK/ICHUE B IIPUPOJIE .

28

[Tonmcaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHNYECKHUE CBOfICTBa, MMPUMCHCHUC.

29

KonTtponsnas padora Ne2 no teme
«Cnuptel. ®enoi. KapOoHubHbIE
COEJIMHEHUS

Tema 4. A3oTcoaep:kamme OpraHudecKu

e coelnHeHus1. BbIcCOKOMOJIEKY/JISIpHBbIE COeIMHeHus. (5 YacoB)

30

AHali3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMIHUOOK.
AMUHBL: K1accUpUKAIHS, CTPOCHHE
MOJIEKYJI, 0011asi opmyIia,
M30Mepusi, HOMCHKJIATYpa,
¢du3nveckrue 1 XUMHUYECKHE CBOICTBA

1

31

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepus, pusndeckue u
XMMHYECKHE CBOMCTBA.

32

benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpPBI O€NKOB , (hr3nueckue u
XMUMHYECKHE CBOMCTBA.

33

IInacTtmaccel. YTunnzanus u




nepepaboTka ruractuka. Kayaykm.
Pesuna.

34 Bonokna: HatypanbHbIe, 1
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! criennanbHOTO
Ha3HA4YCHUS
OBIIEE KOJIMYECTBO YACOB 34

[1O TTPOI'PAMME
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