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[Iporpamma 1O XMMHHM Ha YypOBHEe cpegHero oOmiero oOpa3oBaHusi paszpaboTana Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
@enepanum», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS (elepaibHOil 00pa30oBaTeNbHON MPOrpamMMbl
cpennero obmiero oopazoanusi (POII COO), npencraBieHHbIX B DefepabHOM TOCYIaPCTBEHHOM
obpazoBatensHOM cranpapre COO, c¢ yuérom Konuenmmm mnpernogaBaHusi ydeOHOTO THpeaMeTa
«Xumus» B oOpa3oBaTenbHBIX opraHuzauusix Poccuiickoit denepainuu, peaau3ylolUX OCHOBHBIC
oOpa3zoBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccutickoit @enepanun Ha nepuos a0 2025 roga» (Pacniopspkenue [IpaButenscrBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OMNPEIENICHUI0 O0Iel cTpaTeruu
00y4YeHHs, BOCIUTAHUS M Pa3BUTHsI 00yUYaIOMIMXCsl CPEACTBAMU yueOHOTo peamera « Xumush» st 10—
11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoOHIeNTyaibHble monoxkeHus PIrOC COO o
B3aMMOOOYCIIOBICEHHOCTH LEJEH, CONEp)KaHMS, pPe3yJIbTaTOB OOy4YeHUS W TpeOOBaHHN K YPOBHIO
MOATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe o0pa3oBaHue, MOIy4aeMoe BBITYCKHUKaMU 0011e00pa3oBaTeIbHON OpraHu3alui,
SBISIETCSI HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIAM 3TAIOM
peanu3aly Ha COOTBETCTBYIOIEM eMy 0a30BOM ypOBHE KIIHOUEBbIX LIEHHOCTEH, MPUCYIUX 11ETOCTHON
CUCTEME XMMMYECKOTO O00pa3oBaHMsA. OTH LIEHHOCTH KacaloTCs IIO3HAHMUSI 3aKOHOB IPUPOBI,
(dbopMHpOBaHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI YEJIOBEKA, @ TAKXKE SIKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO M TIPHPOJHOHM cpene. Peammsyercs xummueckoe oOpa3zoBaHuUe
o0yyaroIuxcs Ha YpOBHE CPEHEro o01iero oopa3oBaHus CpeCTBAMU yUeOHOT0 npeaMeTa « XUMHsD»,
cojiepKaHue U MMOCTPOSHHE KOTOPOTO OIPEIEIICHBI B IPOTPaMMe M0 XUMHUH € yUETOM Crelu(pUKH HAyKU
XUMHUH, €€ 3HaYeHUs B MO3HAHWU MPUPOIBI M B MAaTEpUATbHOMN JKU3HU OOILECTBA, a TaKXe C YUYETOM
O0IIMX 1eNIei ¥ MPUHIIMIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHETO OOLIEro
obpazoBanus B Poccuiickoit @enepanuu.

XUMHSL KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coO0yH poiib B COBPEMEHHOM
[IUBWIN3AIIMK, B CO3IaHUM HOBOW 0a3bl MarepuaibHOM KyibTypbl. OHa BHOCHUT CBOW BKJIaa B
(dbopMUpOBaHHE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B CO3[aHUE IIEIOCTHOTO MpeACTaBIeHHs 00
OKPY’KaIOIIIeM MHUPE KaK O €MHCTBE MPUPOJIBI M YeTIOBEKA, KOTOPOe (POPMUPYETCS B XUMUU HA OCHOBE
IMOHUMAaHUs BEIIECTBEHHOI'0 COCTaBa OKPYKAIOILIEr0 MUPa, OCO3HAHHUSI B3aUMOCBSI3U MEXIY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU O0JIACTSMU TPUMEHEHUS.

TecHo B3aMMOAEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTajla HEOTHEMIIEMOM
YacTbI0 MUPOBON KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyJa U >KM3HH Ka)KJIOro 4ieHa
obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HalpaBJieHAa Ha pellIeHHE II00aNbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTBercTBUU ¢ 00IIMMH ETSAMU U IPUHIIUIIAMU CPEAHEr0 00Iero o0pazoBaHusl CoJIEpKaHUe
npenmMera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHUPOBAHO MTPEUMYIIIECTBEHHO
Ha  OOLIEKYJIbTYPHYIO TOJATOTOBKY  OOYYaloOIIUXCs, HEOOXOJUMYI0 UM Ul BBIpAaOOTKH
MHPOBO33PEHUYECKUX OpPUEHTHPOB, YCIEHNIHOTO BKIKYEHUS B JKH3Hb COLUYMA, IPOJOIKEHHS
00pa3oBaHMs B Pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocTaBngiomuMy npeaMera « XuMusy sBISIFOTCs 0a30Bble Kypehl — «Opranudeckas XUMUSD U
«OO0masi 1 HeopraHuveckas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUs KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKHU: CHCTEMa 3HAHUN 110 HEOPTraHUUECKON XUMHH (C BKIIOYSHHEM 3HAHUI U3 001ei
XUMUHU) U Opranndeckoil xumuu. GopMUpOBaHUE JAHHON CHUCTEMbl 3HAHUUN NPU U3YyUYECHUU MpEaMeTa
o0ecrnieurBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEI0 MHOI000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSTHIA,
3aKOHOB ¥ TEOPUH XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranudeckast XuMmus» u «O0I1ast 1 HEOPraHMIECKast XUMUSDY
chopMUpoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOrO MOJAXO0Ja K M3YYEHHUIO Y4eOHOTO
MaTepuaga W OOYCJIOBIIEHA HCTOPHYECKA OOOCHOBAHHBIM pa3BUTHEM 3HAHHWA Ha OMPEICIIEHHBIX
TEOPETUYECKNX YPOBHsX. Tak, B Kypce OpraHu4eckoil XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUU CTPOCHUSI OPTraHMUECKUX COCIMHEHUH, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX MPEACTABICHUN O CTpoeHUH BeimiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BelIeCTBax
JAIOTCS B Pa3BUTHH — OT YTIIEBOJIOPOIOB JIO CJIOKHBIX OMOJOTHYECKH aKTHUBHBIX COeIMHEHUN. B Kypce
OpPraHMYECKON XHMHHM TIOJY4YaloT pa3BUTHE COOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETrO
o0pa3oBaHwMs IEPBOHAYATBLHBIC TIPEICTABICHUS O XUMUYECKOU CBS3H, KITacCU(DUKAIIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOI peakiuu.

[Tox HOBBIM YTJIOM 3pEHHUS B IIPEIMETE « XUMUS» 0a30BOr0 YPOBHS PacCMATPUBACTCS H3YUCHHBIH
Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUsl TEOPETUYECKUN MaTepral U (GaKTOJOTHUECKUE CBEICHUS
O BEIIeCTBaX M XUMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01as u HeopraHudeckasi XUMHsD)
00y4aroImuMCsl TIPEIOCTABISETCS BO3MOYKHOCTh OCO3HATHh 3HAYCHHE IEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX M METOJOJOTHUECKUX MMO3UIMH, TIy0)Ke TOHSATh HCTOPUYECKOE H3MCHEHUE
(GyHKITUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONICH U TPOTHO3HPYFOTIICH.

Enunas cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAaX, UX COCTABE, CTPOEHUH, CBOWCTBAX U
IPUMEHEHHUH, a TAaKKE€ O XUMHUYECKHX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsercsa B Kypcax 10 u 11 xnaccoB anemMeHTaMu cofepKaHusl, UMEIOLIMMU KYyJIbTYPOJIOTHUECKUAN
U NPUKIAAHON XapakTep. DTH 3HaHMsI CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBS3M XUMHUH C JAPYyTUMU
HayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEJIBbHOM W TNPAKTHYECKOM [EATEIBHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K IPOIECCY TBOPUECTBA B 00JACTH TEOPUHM U MPAKTUUYECKHUX
NPUIIOKEHUH XUMHH, I[OMOTalOT BBIMYCKHHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MMpoOJIeMax, CBSI3aHHBIX C XUMHEW, KPUTUUECKH OCMBICIMBATh UHPOPMAIUIO U TPUMEHSTh
€€ JUIsl TONIOJIHEHUS 3HAHWUM, PEILIEHUS] MHTEJUIEKTYaJIbHBIX U DKCIIEPUMEHTAJIBHBIX UCCIIE0BATEIbCKUX
3aja4. B nenom copepxanue yueOHOro rpeaMera « XMMUsh TaHHOTO YPOBHS N3YUYEeHHsI OpDUEHTHUPOBAHO
Ha (hopMupoBaHHe y 00yUaroImUXcs MUPOBO33PEHUYECKOM OCHOBBI JIIsl TOHUMaHUs (PUI0CO(YCKUX UACH,
TaKMX Kak: MaTepUalbHOE €JUHCTBO HEOPTaHWYECKOTO0 M OPraHM4eCcKOro MHupa, 00yCIOBIEHHOCTH
CBOMCTB BEIIECTB HX COCTaBOM U CTPOEHHEM, I103HABAEMOCTb IPUPOJHBIX SIBJIECHUH IyTEM
SKCIIEPUMEHTa M PpEUIeHHs] MPOTHUBOPEUYMH MEXIy HOBBIMH (aKTaMH M TEOPETUYECKUMU
NPEANOChIIIKAMH, OCO3HAHME POJIM XUMHUHM B PELICHUM HKOJOTHMUYECKUX MpoOjeM, a Takxke MpodiiemM
cOepeKeHUsI SHEPTeTHUYECKUX PECYPCOB, ChIPbsl, CO3JaHUS HOBBIX TEXHOJIOIMI U MaTepUasoB.

B nuiane pemenust 3amad BOCHUTAHMSI, Pa3BUTHS U COLMAIM3ALUU OOYYAIOIIMXCS MPHUHATHIC
[IporpaMMoOM 10 XMMHMHM IIOAXOABI K OIPENECICHUI0 COACPKAaHUSA M IIOCTPOCHUS IpeaMeTa
IpeycMaTpuBaioT (GopMHpOBaHNE YHUBEPCAIBHBIX YU€OHBIX AEWCTBUN, HMEIONINX 0a30BO€ 3HAUECHUE
JUIsL pa3IMYHBIX BUAOB JIEITEILHOCTH: PELIeHUs Po0IieM, TOUCKA, aHAIu3a U 00paboTKN HH(OpMAIHH,
HEOOXOIUMBIX Ul TPUOOPETEHHS OIbITa MPAKTUYECKOW U HCCIIEe0BATEeNIbCKON JesSTENbHOCTH,
3aHMMAIOLIEH BaJKHOE MECTO B [IO3HAHUU XUMUHU.

B npaktuke npenosaBaHus XMMUU Kak Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHero o0Iiero o0pa3oBaHus, MPHU ONPEIEICHUHU COAEPKATENLHOW XapaKTePUCTUKH Lesei
W3Y4YeHMs] TpeAMETa HalpaBJIEHHEM IIePBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO MpPU3HAETCS



(dbopMHpOBaHNE OCHOB XMMHUECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHUECKON
JESATEIbHOCTH YEJIOBEKA U KAaK OJJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOINYECKON TOUKU
3pEHHUsI TAKOM MOJAXO/ K OIPEIEICHUIO LIeJIel U3YUEHUs IPEAMETA SIBJISIETCS BIIOJIHE OIPAaB/IAHHBIM.

CornacHo AaHHOM TOYKE 3pEHMsI IJIaBHBIMHU LIEJIAMU U3Y4YEHHUs MpeaMeTa «XUMus» Ha 6a30BOM
ypoBHe (10 -11 ki) sBisiroTCS:

(bopMHpOBaHKE CUCTEMbl XMMUYECKMX 3HAHUM Kak Ba)KHEHIEeH cOCTaBIsAIONIeH eCTeCTBEHHO-HAyYHON
KapTUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TOHATHS, (DyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUH
XMMHH, OCBOCHHUE S3blKa HAayKH, YCBOEGHHE M IIOHMMAaHHE CYIIHOCTH JAOCTYIHBIX 0000IeHNH
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJICHUE C UICTOPUEN UX Pa3BUTHUSA U CTAHOBJICHMUS;
dbopMHpOBaHUE U PA3BUTHE IPEJCTABICHUNA O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U XUMHUYECKHUX
peakiuii, HeOOXOAMMBIX JUIsl TPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMHUECKUX
SBJICHUH, UMEIOILUX MECTO B IIPUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHOM JKU3HH;

pa3BUTHE YMEHUH M CIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHECHHEM
XMMHUYECKOI'0 3KCIIEPUMEHTA, COOII0IEHUEM ITPaBUII 0€3011acHOro 0OpaIEeHHs C BEIECTBAMHU.

Hapsiny ¢ atum, copepxarenbHas XapakTEepUCTHKa LEJIe M 3aJad W3ydeHMs] NpeaMeTa B
IporpaMMe IO XMMHUU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETaMHU B
cucteMe cpeaHero oOmiero oopazoanusi. CeroaHsi B MPENOJaBaHUM XUMHUHM B OOJBIICH CTECHU
OTAAETCs MPEANOYTEeHHE MPAKTUYECKOM KOMIIOHEHTE COJepKaHHsl OOydeHUs,, OpUEHTUPOBAHHOW Ha
MIOJIFOTOBKY BBIIIYCKHHMKA 00I11€00pa30BaTEIbHON OpraHMU3aliy, BJIAJCIOIIEr0o He HaOOpOM 3HaHM, a
(GYHKIMOHATIBHON IPAMOTHOCTBIO, TO €CTh CIOCO0AMHU M YMEHHMSIMU aKTUBHOI'O MOJIYYEHUS 3HAHUN U
IMPUMCHCHUS UX B peaJIBHOﬁ JKU3HU IJId PCIICHUA MTPAKTHUYCCKUX 3a/1a4.

B cBsi3M ¢ 3TUM TIpU M3ydYEHUU MpeaMeTa «XHUMHUS» JTOMUHHPYIOIICe 3HAYCHHE MPHOOPETAIOT
TAaKHeE LI U 3a[1a4M, KaK:

ajanrtanus oOydYaromMXcsl K YCJIOBUSAM JIMHAMHUYHO DPa3BUBAIOIIErocs Mupa, (popMUpOBaHUE
MHTEJJIEKTyaJIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K CaM0o0Opa3oBaHHUIO, COTPYJAHHUYECTBY,
CaMOCTOSITEILHOMY TPHUHSATHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM;

(I)OpMI/IpOBaHI/IC y 06yqa10u1nxc51 KJIIOYCBBIX HAaBBIKOB (KJHO‘ICBHX KOMHCTGHHHﬁ), UMCIOIINX
YHUBEPCAIbHOC 3HAUCHUEC JJIA PA3JIMYHBIX BUJIOB ACATCIIBHOCTU: PCIICHUA HpO6J’I€M, IIOHUCKa, aHaJln3a
n O6pa6OTKI/I I/IH(I)OpMaI_II/II/I, HeO6XOI[I/IMBIX JJIA HpI/IO6pCTeHI/I${ OIIbITa ACATCIBbHOCTH, KOTOPAA 3aHUMACT
BaXXHOC€ MECTO B IIO3HAHHMH XHUMHH, a TAaKXKE JJId OLICHKH C MO3UIIUM SKOJIOTHYECKOM 0e301macHOCTH
XapaKTepa BJIUAHUA BCIICCTB U XUMHUYCCKUX TTPOLECCOB Ha OPraHU3M YCJIIOBCKA U ITPUPOAHYIO CPCIY,

pa3BUTHE II03HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
o0yyaroluxcsi: CrocoOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBbIE 3HAHUS 10 XMMUU B COOTBETCTBUU
C ’KM3HEHHBIMU MOTPEOHOCTSAMH, HCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTMU JUIS
MOKMCKA M aHaJIn3a y4eOHON 1 Hay4YHO-TIOMYJISPHONW HH(OPMAaLUK XUMUYECKOTO COAEepKAHMS;

(dbopMupoBaHHE W pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTHUYECKOTO MBIIICHUS,
Ha0II0aTEIPHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOIUMBI, B YaCTHOCTH, TTPH
MJIJAHUPOBAHUU U MPOBEECHUN XUMUYECKOTO HKCIIEPUMEHTA;

BOCIIUTAHHE Y OOyJaromuxcsi yOe:K AEHHOCTH B TYMaHHUCTUYECKOW HAMPABICHHOCTH XUMUU, €€
BOKHOW POJIM B PEUICHUH TJIOOATBHBIX MPOOJIEM PAMOHATIBEHOTO TTPUPOIOTIOIB30BAHMS, TTOMTOJTHEHHS
OHEPTeTHYECKUX PECYPCOB U COXpPAHEHHS MPUPOTHOTO PAaBHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTU
OEpeKHOTO OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAK)KE IPHOOPETEHUS OIBITA UCTIOIb30BAHMSI



IMOJIYYCHHBIX 3HAHUH JJI1 IIPUHATHUA T'PaMOTHBIX peHICHI/Iﬁ B CUTyalusaX, CBA3daHHBIX C XUMHUYCCKHUMH
SIBJICHUAMMU.

B yueOHOM 1u1ane cpeqHero oo1ero oopa3oBanus NpeaMeT « XUMHsD» 0a30BOT0 YPOBHS BXOJIUT B
COCTaB NpeIMeTHOH 06sacTu «EcTecTBEeHHO-HAYYHbIE TPEIMETHI.

OO11ee ynCiIo 4acoB, OTBEAEHHBIX JJI U3yUEHUS! XMMHUH, HAa 0a30BOM YPOBHE CPEAHEro OOIIero
obpazoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kinacce — 34 vaca (1
4ac B HEJIEIIO)

COJAEPKXAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUA
Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHH

[Ipenmer  opraHuueckoil  XuUMHM: €€  BO3HUKHOBEHHE, pa3BUTHE U  3HAUYEHUE
B IIOJIyY€HUHM HOBBIX BEIIECTB W MaTepuasioB. Teopus CTpPOCHUS OpPraHMYECKHX COCIUHEHUH A.
M. BytnepoBa, e€ ocHoBHble moJOXeHHA. CTpyKTypHBIE (DOPMYIIBI OpPraHUYECKUX BEIIECTB.
I'omonorus, nu3omepus. XUMHUYECKasi CBSI3b B OPraHMYECKUX COCTUHEHMAX — OJMHAPHbIC M KpaTHBIE
CBSI3H.

IIpencraBnenue o kiaccu(uKalMy OpraHMYecKuX BeliecTB. HoMmeHKIaTypa OpraHMYecKHX
COEIMHEHUI (cucTemMaThuyeckas) U TPUBHUAJIBHBIE Ha3BaHMs BaKHEWIIMX IPEACTABUTENEH KIIacCOB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJILHBIE METO/bl M3YYECHHs BELIECTB W MUX IPEBPALIECHUN: O3HAKOMIJICHHE C
oOpa3naMy OpraHMYecKHMX BEIIECTB W MaTepualaMd Ha HMX OCHOBE, MOJEIUPOBAHUE MOJEKYJI
OpPraHUYECKUX BEIECTB, HAOJIOJCHUE U ONMCAHHE JIEMOHCTPAIMOHHBIX OMBITOB MO IMPEBPAILECHHIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (TJI1aBJIeHHE, OOyTIMBAaHUE U TOPEHHE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psii. MeTaH 1 3TaH — IPOCTENIINE IPEICTaBUTENN
aJIKaHOB: (M3NYECKHME U XMMHUYECKHE CBOICTBa (peakluMM 3aMeIIeHUs M TOPEHMsI), HaXOXKICHHE B
MIPUPOJIE, TIOJyYEHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUI pAL. OTHUIEH M NPONWIEH — MPOCTEHIINe
MPEJICTAaBUTENIN QJIKEHOB: (U3MYECKUE U XUMHUYECKHe CBOMCTBAa (peakuuu TUIPUPOBAHUSA,
raJIOr€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3aLliN ), TOJIy4YEHUE U IPUMEHEHUE.

Anxamuensl: Oytagauen-1,3 u metunOyTaauen-1,3: cTpoeHne, BaXXHEHIIINe XUMUYECKHUE CBOMCTBA
(peakrust moymmmepusarun). [loaydeHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJOTMUYECKUH psii. ALIETUIEH — MPOCTEHIIMiA
MpPE/ICTaBUTENb AJIKWHOB: COCTaB, CTpO€HHE, (U3MUecKrhe W XHMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOTyUYCHHE U IPUMEHEHHE.



Apenbl. benszon: coctaB, cTpoeHHe, (HU3MYECKHE W XHUMHUYECKHE CBOWCTBa (peakiuu
raJJOreHUPOBAHUS U HUTPOBAHUSA ), OJTYUYCHUE U IPUMEHEHHE. 101y0: cocmas, cmpoenue, puzuyeckue
U Xumuyeckue  ceolicmea  (peakyuu — 2ani02eHUpPOBAHUS U  HUMPOBAHUS),  NOJVYeHue U
npumenenue. TOKCUUHOCTb apeHOB. | 'eHeTHuecKas CBsI3b MEXKY YIVIEBOAOPOJAMH, IIPUHAJIEKAIIUMU
K Pa3jIM4HbIM KJ1accaM.

ITpupoHbIe HCTOYHUKH YTI€BOAOPOAOB. [IprpoaHblii ra3 u nonytHsle HedTsHbIE Ta3bl. HedTs 1
e¢ mpoucxoxzaeHue. CrnocoObl mepepaboTKM He(TU: TMeperoHka, KPEeKHHT (TePMUYECKHUH,
KaTaJIMTU4eCKui ), nuposu3. IIpoxykTsl nepepaboTku HedTH, UX IPUMEHEHHUE B IPOMBIIIICHHOCTH U B
ObITy. KaMeHHBII yroib ¥ IPOAYKTHI €0 nepepaboTKH.

3KCH€DI/IMCHTEUIBHBI€ METOJbl M3YUYCHHS BEIISCTB M HX IPEBpPAICHUN: O3HAKOMJICHHE C
o6pa3uaMH Im1acTMacC, KaydyKOB H PE3HWHBbI, KOJUJICKIUU ((HC(l)TB)) u «YI‘OJ'II)», MOACIINPOBAHUC
MOJICKYJI YIJICBOAOPOAOB U T'aJIOFCHOMPOU3BOAHBIX, IMPOBCIACHUC IMPaKTUYECKOMN DaGOTBII IMMOJIYUCHHC
OTUJICHA U U3YYCHHE €TI0 CBOMCTB.

PacuérHble 3a/1a4u.

Brrauciienust mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOI'O U3 HUCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucaopoaconep:kamue oprannyeckue coeIHHeHUs

[IpenenpHbIe OAHOATOMHBIE CIUPTHI. METaHON U 3TAHON: CTPOCHHE, PU3NUECKHE U XUMUUECKUE
CBOMCTBa (p€aKkIMu C aKTUBHBIMH METaJJIaMH, TaJOT€HOBOJOPOJAaMH, TOpPEHUE), NPUMEHECHHE.
Bonopoansie cBsi3u Mexay MOJEKYyJaMHU CHOUPTOB. JleliCTBHE MeETaHOJa M 3TaHOJIA HAa OPraHUu3M
YEJI0BEKa.

MHoOroaroMHbIe CIUPTHL. DTUIICHTIIMKONb U TIHUIEPUH: CTPOCHHE, (PU3UYECKUE U XUMUYECKUE
CBOCTBa (B3aMMOJCHCTBHE CO IICTIOYHBIMH METalJlaMH, KaueCTBEHHAsl peakivs Ha MHOTOATOMHbBIE
cnupThl). JlelicTBre Ha OpraHu3M 4enoBeka. [[puMeHeHue TauiepruHa U dTUIICHT KOS,

@eHon: cTpoeHHE MOJEKYJNBl, (U3MUECKHEe M XMMHYECKHE CBONCTBA. TOKCHYHOCTH (eHOma.
[Tpumenenue peHona.

Anbaeruabl U kemorvl. PopManbIeru, alleTadbAeTUA: CTpoeHue, (PU3NUecKue U XMMHUYECKHe
CBOWCTBa (peakUuu OKHUCICHHs M BOCCTAHOBJEHMS, KaueCTBEHHBIE pEaKIUH), TIOJyueHHEe WU
IIPUMEHEHHUE.

OAHOOCHOBHBIE TpeliebHbIE KapOOHOBbIE KHCIOTH. MypaBbuHasi W YKCyCHasi KHUCIIOTBHI:
cTpoeHue, (u3nYeckue M XMMHUYEeCKHe CBOWCTBa (CBOMCTBa, oOIIMe JUIsd Kijacca KHUCIOT, peakIus
sTepuduKalym), nory4eHue u npuMenenue. CteapuHoBas U OJIEMHOBAsI KUCIOThI KaK MPeICTaBUTENN
BBICIINX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UIpoan3 cnoxxHbIX 3pupoB. Kupsl.
I'mpponus xupos. IIpumenenue xupos. buosornueckas posib JKUPOB.

VYrneBoapl: cocTaB, KiaccUpUKalMs YTrIEeBOJAOB (MOHO-, IW- W Tonucaxapunbl). ['moko3a —
MIPOCTEUIIINIA MOHOCAXapH/I: OCOOCHHOCTH CTPOSHHUS MOJIEKYJIbI, PU3MUECKHE U XUMUIECKHIE CBOMCTBA
(B3aumonetictBue ¢ ruapokcunom meau(ll), okuciaenne amMmmuadHbIM pacTBopoM okcuia cepedpa(l),



BOCCTaHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HAX0XKJCHUE B NMPUPOJIE, IPUMEHEHHE, OMOJIOTNYEcKast poJib.
®ortocuHTe3. OpyKTO3a KaK U30MEP IIIIOKO3BI.

Kpaxman ¥ wnemnono3a Kak Opupoasble nonumepbl. CTpoeHHE Kpaxmala U LEJIHOJIO3BL.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THApPOJIN3, KaUeCTBEHHAs peakLUs C HOJIOM).

DKCclepuMeHTAIbHbBIC METO/Ibl U3YUYECHHUS BEIIECTB U UX MPEBPAIllEHUN: MPOBEICHNE, HA0II0IeHHE
U OMHCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIHUPTOB, KAUECTBEHHBIC PEAKIUU OJHOATOMHBIX
cnupToB (okucieHue HsTaHona oxcuaoM wmenu(ll)), MHOroaromMHBIX CHUPTOB (B3aUMOJEHCTBHE
ruepuHa ¢ ruapokcunom menu(ll)), ampaeruaoB (OKuCIEHHE aMMHUA4YHBIM PACTBOPOM OKCHAA
cepeopa(l) u ruapoxcugom meau(Il), B3aumoaeiicTBrE Kpaxmaia ¢ H0JI0M), POBEACHUE TPAKTHICCKOM
paboThI: CBOIMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

PacuéTHplc 3a1a4m.

Brranciaenus 1o YPaBHCHHUIO XHUMHYECKOH pC€aKknuu (MaCCBI, O6”béMa, KOJIM4YECTBAa HCXOAHOI'O
BCIICCTBA WJIM MMPOAYKTA PCaKIUU 11O U3BCCTHBIM MACCE, O6’I)éMy, KOJMYCCTBY OAHOTO M3 MCXOAHBIX
BCIICCTB WJIK IPOAYKTOB peaKL{I/II/I).

ASOTCOI[ep)KaH_II/Ie OpPraHN4YCCKHEC COCAUHCHUA.

AMHMHOKHCIOTEI KakK aM(bOTeprIe OpTraHU4Y€CKUC COCIUHCHUA. ®Ou3nyeckue W XUMHUUYCCKHUC
CBOMCTBA aMUHOKHCJIOT (Ha IMpuMEpe I‘J'II/II_[I/IHa). buonornyeckoe 3HaueHUE AMHUHOKHUCIIOT. HCHTI/II[BI.

Benku kak mpupoIHBIE BEICOKOMOJICKYJISIPHbIE coeuHeHUs. [lepBryHast, BTOpHYHAs U TPETUYHAS
CTpyKTypa 0enkoB. XMMHUYECKHAE CBOMCTBA OCIIKOB: THAPOJIN3, ACHATYPAIUs, KAYCCTBCHHBIC PEaKIIUU
Ha OeJKU.

3KCH€DHMCHT8.J'IBHBI€ METOAbl U3YUCHHUS BEIIECTB U UX NPEBPAIICHUN Ha6J'II-O,Z[eHI/Ie 1 OIIMCAaHHuC
ACMOHCTPAIMOHHBIX OINBLITOB: JC€HATYypalud 0OeIIKoB IIpHU Harp€BaHu, OIBCTHBIC PCAKIIUN OeIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHBIC TOHATHS XUMHH BBICOKOMOIJICKYJIAPHBIX COCHHHCHHﬁZ MOHOMCp, NOJHUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPpHU3alU, CPCAHAA MOJICKYJIAPHAsA Macca. OcHOBHEIC METO/JbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ — NOoJIMMEpHU3alus U NOJIMKOHACHCA s,

9KCH€DI/IMCHT8.J'H>HBIG METOJIbl M3YYEHHS BEIIECTB M HUX IPEBPAICHHN: O3HAKOMIIEHHE C
o6pa3uaMH IPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYyUYKOB.

MeXnpeaIMETHBIE CBA3H.

Peanuzamust mMeXnpeIMeTHBIX CBs3eld NpU HM3ydyeHHUH opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSI YePe3 MCIIOIh30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH,
SIBJISIFOIUXCSL CHCTEMHBIMU JUISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAyUHBbIE TOHATHSA: SBJICHHE, HAy4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHS,
aHaW3, CHUHTE3, KIacCU(UKAIUs, TMEePUOJAUYHOCTh, HAONIOACHUE, W3MEpEHHe, OSKCIIECPUMEHT,
MOJICIUPOBAHUE.



®usnka: maTepus, SHEPIHsi, Macca, aToM, JJIEKTPOH, MOJIEKYJA, SHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PU3UUYECKUE BEIMYMHBI M CIUHHUIBI HX
HU3MEPEHUS.

buonorus: knerka, opranm3M, Owocdepa, OOMEH BeIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelIeCTBA (O€IKH, yTICBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOTAEMBbIE, TOILINBO, PECYPCHI.

TexHomorus: IMUIICBBIC IIPOAYKTBI, OCHOBBEI PAallMOHAJIBHOI'O IIMTaHWUA, MOKOIIHWEC CPpCACTBA,
JICKAPCTBCHHBIC W KOCMCTHYCCKHUC MNpcraparbl, MAaTCpUabl U3 HCKYCCTBCHHBIX W CHUHTCTUYCCKHX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckne 0CHOBbI XMMHH

XuMHUECKU# meMeHT. AToM. Sapo aToma, H30TOMbI. DJIEKTPOHHAS 000JI0UKA. DHEPreTHUECKUE
YPOBHH, MMOAYypPOBHH. ATOMHBIC OpOHTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeacICHHs
AJIEKTPOHOB 1O OpOUTaIsIM B aTOMax OJJIEMEHTOB IMEPBBIX YETHIPEX MEPUONIOB. DJIEKTPOHHAs
KOH(HTypaIysi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux siaeMeHToB . 1. Menpeneesa.
Ces3p  mepuoguueckoro 3akoHa M llepmoanueckoil CcHCTEMBl XMMHMYECKHX 3JIeMEHTOB /I
N. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB M0 IPyMINaM U MepHOAaM.
3HaueHue NepruoINYECKOro 3aKOHa B Pa3BUTHH HAyKH.

Crtpoenue BemiecTBa. XUMHUYECKast CBSI3b. BUIbI XUMUYECKOH CBA3M (KOBAJICHTHAs! HEMOJISIpHAS U
MOJIIpHasi, MOHHAs, MeTalmudeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XWMHUYECKOW CBSI3U
(oOMeHHBIN M JOHOPHO-AaKIENTOPHEIN). BomopoaHas cBsi3b. BaneHTHOCT. DIEKTPOOTPULIATETEHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYJIIPHOTO W HEMOJEKYJISPHOIO CTPOEHHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THMbl KPUCTANIMYECKMX pEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o nmucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMIHBIE pAacTBOPBL. MaccoBasi JOJIst
BEILIECTBA B pacTBOPE.

KHaCCI/I(I)I/IKaI_II/ISI HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ. HOMGHKJ'IaTypa HCOPraHNYCCKUX BCHICCTB.
I'eneTrmueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, MPUHAMJICIKAIINX K pa3JIMYHBIM KJIaCCaM.

Xumuyeckas peaknus. Krnaccuduxamus XUMHYECKHX pPEaKIUil B HEOPraHMYecKol U
OpraHNYeCKON XUMHUHU. 3aKOH COXPAHEHMS MaCChl BEIIECTB, 3AKOH COXPAHEHUS U IPEBPALICHUS SHEPTUU
IIPU XUMUYECKUX PEAKIIUAX.



CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pasaudHbIX (akTtopoB. OOpaTuMbple peakIuu.
Xumnueckoe paBHoBecue. DakTophl, BIAUSIONIME HA COCTOSIHUE XMMHYECKOro paBHoBecus. [IpuHiun
JIe IlaTenne.

BHGKTPOHI/ITI/I‘ICCKaH Jucconuanus. CuibHbIE U cl1a0bIe OJICKTPOJIUTHI. Cpez[a BOJHBIX paCTBOPOB
BCIICCTB. KHUCjasd, HeﬁTpaHLHaH, mejao4Hast.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknunu.

OKcllepUMEHTAIbHbIE METOJbl M3YYEHHUS BEUIECTB M MX MPEBPAIICHUMN: TEMOHCTpAIMs TaOIuIil
«Ilepuoguyeckas cucrema xumudeckux osnemeHtoB Jl. WM. MengeneeBa», uszydeHue Mojenei
KPUCTANINYECKUX PELETOK, HaOmroeHne
U OIMCAHHE JEMOHCTPALMOHHBIX M JAa0OPAaTOPHBIX OIBITOB (pa3ioKeHUE IMEPOKCHAA BOAOpPOJAA B
IIPUCYTCTBUM KaTaJln3aTopa, ONpeesIeHUe Cpellbl paCTBOPOB BELIECTB C INOMOIIBIO YHUBEPCAIBLHOIO
MH/IMKATOpa, PEeaKMi HOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKON paboThl «BiusHuEe pa3smTUuHBIX
(bakTOpPOB HAa CKOPOCTb XMMHUYECKON PEAKLIUNY.

PacuérHble 3aj1aun.

Pacuétel mo YpaBHCHUAM XUMHYCCKUX peaKHHﬁ, B TOM 4YHUCIIC TCPMOXHMHNYCCKHEC paC‘léTbI,
pacqéTm C UCITIOJIB30BAHUECM ITOHATHA «MaCCOBas JOJIA BEIICCTBA).

Heopranuueckasi Xumms

Hemeramnel. [lonoxxenne HemeraisioB B [leproanyeckoil cucTeMe XUMHUECKUX 3JIEMEHTOB /.
W. MennieneeBa 1 0COOEHHOCTU CTPOEHHSI aTOMOB. PU3MUYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONUS
HEMETaIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHUYECKUE CBOICTBA BaXKHENUIIIMX HEMETAJUIOB (TaJIOreHOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KpEMHUS1) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

HpI/IMeHeHI/IC BaKHEHUIIINX HEMETAJIJIOB U MX COCTUHEHUIA.

Meraiuibl. [lonoxenue wmeramwnoB B Ilepuoanueckol cucTeEME XUMHYECKMX JJIeMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000J0YEK aTOMOB MeTaioB. OOrme
¢usnueckue cBoiictBa MeTayuioB. CIIaBbl METANIOB. JJNEKTPOXUMHMUYECKUW Psii  HaMpsHKEHUN
METAJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIITUX METAJUIOB (HATpUH, KaJIMW, KaJbIU, MarHUi, alFlOMAHUN,
IIUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHHM.

O61ue cnocoObl Moxy4YeHus: MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

SKCHeDHMeHTaJ'IBHI)Ie METOJAbI HM3YYCHHSA BCHICCTB M HX HDGBDaHIeHI/II\/’II HU3Y4YCHUE KOJIJICKIUU
«Mertamnisl U CIIJIaBBI», O6p3.3].[0B HCMCTAJIJIOB, PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/iay, Ha6JIIOI[CHI/Ie u
OIMMMCAHUC NEMOHCTPALIMOHHBIX U J'Ia60paTOpHI)IX OITBITOB (BSaHMOHeﬁCTBHe THAPOKCHUIA aTlOMUHUSA C
pacTBOpaMu KHUCJIIOT U meﬂoqeﬁ, KauCCTBCHHBIC PCAKIIMU HAa KATHUOHBI MeTaHHOB).

PacuérHble 3a/1aun.




Pacuérbl Macchl BemecTBa uin 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OHOTO U3 YUACTBYIOIIUX B PEAKIIUHU BEUIECTB, paCYETHI Macchl (00BEMA, KOIMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKLMHU, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponr xumuum B obecrneyeHHH 3KOHOFH‘ICCKOI>1, BHGPFCTHHCCKOﬁ u HHHIeBOfI 6630HaCHOCTI/I,
Pa3sBUTHU MCIAULIMHBI. IlonsTue o HAaYYHBIX MCTOAAX MO3HAHW BCIICCTB U XUMHUYCCKUX peaKum”L

HpeI[CTaBJ'IeHI/ISI 00 06I_HI/IX HAayY4YHBIX IIpHHOHWIIaX IIPOMBIIIICHHOTO ITOJTY4YCHUA BayKHEHIITNX
BCIICCTB.

UYenoBek B MUpE BEUIECTB U MAaTEPUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIC MAaTEPUAIIbI,
KOHCTPYKLUHMOHHBIE MAaTEpUaIbl, KPACKHU, CTEKJI0, KEpaMUKa, MATEPUAIIbl U1 JJIIEKTPOHUKU,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIEC YJOOPEHUSI.

Xumus u 300POBLEC YCJIIOBCKA: IIpaBrJia UCIIOJIBb30BAHUS JICKAPCTBCHHBIX IPCIIapaTOB, IIpaBrjia
0€301aCHOT0 MCII0JIb30BaHuUs npcIriapaToB OBITOBOM XMMHUH

B ITIOBCEIHEBHOW KU3HHU.

MeXnpeIMETHBIC CBSI3U.

Peanuzanus MeXNpeAMETHBIX CBSA3EH MPH U3yueHUH 00IIel U HeopraHndeckon Xxumuu B 11
KJIacCe OCYILECTBIISIETCS YepPe3 UCIIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHM, TaK U
MOHATHM, SBISIOIUXCA CUCTEMHBIMU JJIs1 OT/ICbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

O6H_II/Ie C€CTCCTBCHHO-HAYYHbIC ITOHATHA: Hay‘leIﬁ (1)8.KT, TUI0Te34a, 3aKOH, TCOPH, aHAJIN3,
CHUHTC3, Knaccmbm(aum[, MNEpUOANIHOCTD, Ha6JHOI[eHI/IC, 9KCIICPUMCHT, MOACIUPOBAHUEC, USMCPCHHUC,
SBJICHHC.

dusnka: Marepus, SHEPrHsi, Macca, aToM, DJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
pPalMOaKTUBHOCTh, MOJIEKYJa, HSHEPreTHUECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETMUYUHBI U €UHUIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kierka, opraHusm, 3Kocucrema, 6umochepa, Makpo- U1 MUKpPOIIEMEHTHI, BUTAMUHBI,
O0OMEH BEIIECTB B OpraHU3Me.

Feorpa(pm[: MHHCPAJIbI, TOPHBIC IMTOPOJABI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHomorus: XUMHUYECKas MNPOMBINIJICHHOCTh, MCETAJLNIyprusd, MNPOU3BOACTBO CTPOUTCIbHBIX
MaTepuruaioB, CEIIbCKOXO035MCTBEHHOE MMPOU3BOACTBO, MUIICBAA TPOMBIIIIJICHHOCTD, (bapMaHeBTquCKaﬂ

MPOMBINIJICHHOCTh, HNPOU3BOJACTBO KOCMETHUUCCKHX IIpE€IapaToB, HNPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTCpraJIOB, DJICKTPOHHAA TPOMBINIJIICHHOCTD, HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbHI



®I'OC COO ycranaBnuBaeT TPeOOBAHUS K PE3yIbTaTaM OCBOCHHS O0YYAIONIMMIUCS MPOTpaMM
cpeaHero ooOmero oOpa3oBaHUsS (JIMYHOCTHBIM, METANpeIMETHBIM U IpeaMeTHbIM). HaydHo-
METOJAMYECKON OCHOBOW JIJisi pa3pabOTKHU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTpaMM CPEAHEro
o011ero o0pa3oBaHusl SBISETCS CUCTEMHO-ACITEIbHOCTHBIN MOIXO.

B cootBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM ITOJAXOA0M B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB
OCBOCHM ITIpeIMCETa «XuUMUsD» Ha YPOBHE CPECOAHCTO 06H.[CFO 06p330BaHI/I${ BBIJACJICHBI CIICAYIOIINEC

COCTaBJIAIOIIHUC:

OCO3HAaHHE OOYYAIOMIMMHCS POCCHUICKON Tpa)KTaHCKOW WJIEHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEILBHOCTH U CAMOOIPEJICICHHUIO;

HaJIn4uc MOTHBAIlUHU K o6yqumo;

[[CJICHANIPABICHHOE PAa3BUTHEC BHYTPCHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAUIIMIA 6a30BOM HAYKU XUMUU;

FOTOBHOCTb M CIIOCOOHOCTH o6yqa}omﬂxc;1 PYKOBOACTBOBATHCA B cBOcH ACATCIIBHOCTH
HECHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, IIPUCYIIUMU IIG.HOCTHOI71 CUCTEMEC XUMHUYCCKOI'O 06pa3OBaHI/I$I;

HaJIN4YUEC ITPaBOCO3HAHUA 9KOJIOTHYCCKOMN KYJbTYPBI U CIIOCOOHOCTH CTaBHUTh oeini U CTPpOUTH
KHN3HCHHBIC I1JIaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHMS TpeAMeTa «XUMHUS» JOCTUTAIOTCSA B €IMHCTBE y4eOHOU U
BOCIIMTATEIIBHOMU JAEATEIIBHOCTU B COOTBETCTBUM C TYMAaHUCTUYECKUMU, COLTMOKYJIbTYPHBIMH, 1yXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH U HJCAJIAMH POCCHUUCKOTO TPaXTAHCKOTO OOINEeCTBa, MPUHSITHIMU B
o0IecTBe HOpPMaMHM M TpaBUJIAMH TOBEICHHS, CIIOCOOCTBYIOIIMMHU IPOIIECCaM CaMOIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH O00YUaIOIIIUXCSI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpakaroT COPMHUPOBAHHOCTh OTIBITA
MO3HABATENBHON U TPAKTHUECKOM IEATEIHHOCTH 00YYAIOIINUXCS 110 peaIh3alliyi MPUHATHIX B 00IIECTBE
LIEHHOCTEM, B TOM YHUCJIE B YAaCTH:

1) rpa:kaaHCKOro BOCIIHMTAHMS:

0CO3HaHMS 00YYarOIMMKCS CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00s13aHHOCTEH, yBaXKEHUS K 3aKOHY
Y IIPaBONOPSAIKY;

MpEACTABJICHHUA O COMUAJIBHBIX HOPpMaAX U IpaBujiax MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTU HpHU CO3AaHHUU y‘IC6HBIX ITPOCKTOB,
pEeIICHUN y‘—Ie6HI)IX 1 IO3HAaBAaTECJIbHBIX 3aJ1a4, BBIITOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX MPHU
aHaJIM3€ pa3IMYHBIX BUJOB yUEOHOI NesTeTbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS:

HEHHOCTHOI'O OTHOMICHUA K HICTOPUUCCKOMY U HAYYHOMY HACJICTUIO OTE€YECTBEHHOM XUMHH,



YBaXEHHsI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS] XUMHH,
OCO3HAHUs TOTO, YTO JOCTHIKEHHS HAyKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOIOJCHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYAA YUYEHBIX U MPAKTUKOB;

HHTEPECA U IIO3HABATCIIbHBIX MOTHBOB B IIOJTYYCHHU U ITOCICAYIOIICM aHaJIN3€ I/IH(i)OpMaHI/II/I (o)
MEPCAOBBIX NOCTHIKCHUAX COBpeMeHHOﬁ OTE€YCCTBEHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IMTOBEACHUS,

CIIOCOOHOCTH  OLIEHUBaThb  CUTyallUd,  CBA3aHHbIE C  XUMHYECKUMHU  SIBICHHUSIMH,
Y IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

T'OTOBHOCTH OLICHHNBATDH CBOE MMOBCACHUEC U IMOCTYIIKU CBOUX TOBapHIHefI C HO3PILIPII>1 HPaBCTBCHHBIX
" IIpaBOBBIX HOPM M OCO3HAHHE HOCJ'Ie,I[CTBI/Iﬁ OTHUX ITOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPHI 3/10POBb:

MOHMMaHMsI LEHHOCTeH 370pOBOrO M Oe30macHOro oOpa3a JKM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHus paBuil 0€30macHOro 0OpalleHus ¢ BeeCTBaMH B ObITY, TOBCEIHEBHOI JKU3HU U B
TPYAOBOM JEATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI UHIWBUIYAITFHOTO M KOJJIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYyalHsIX, YTPOKAKOIIUX 3[I0POBBIO U KU3HU JIOJECH;

OCO3HaHHUS IMOCIIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aJIKOroJs,
HapKOTHKOB, KypeHUs);

5) TpyA10BOr0 BOCIIHTAHUSI:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B y4e€OHO-MCCIENOBATEIbCKOW  JEATEIBbHOCTH,
O0OIIIECTBEHHO MOJIE3HOM, TBOPYECKOM M IPYTUX BUAAX JEATENBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHe B PEIICHUU MPAKTHUECKUX 3a7a4 COLUATbHONU HAIPaBIEHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4YeHHIO Mpodeccuil pa3audyHOro poja, B TOM YMCJIE Ha OCHOBE
MPUMEHEHMS IPEIMETHBIX 3HAaHUN 110 XUMUH;

YBAXKEHUS K TPYAY, JHOJM TPYJla U PE3yJIbTaTaM TPYIOBOM JAEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHAYyaIbHON TpaeKTOpUM OoOpa3zoBaHus, Oymymien
npodeccun U peanusandyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

IKOJIOTHUYECKH 11€71€CO00Pa3HOr0 OTHOLIEHUS K IPUPO/JIe, KAK UCTOUYHUKY CYIIIECTBOBAHUS KUZHU
Ha 3emie;



MOHUMAaHUs TJIO0ATBPHOTO XapakTepa »SKOJIOTHYECKHX MpoOjeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEMBL;

OCO3HaHUsA HeO6XOIII/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/I)KGHI/If/’I XUMUN Ui pCHICHUST BOIPOCOB
palrOHAJIBHOI'O IIPHUPOAOII0Ib30BaHNs;

AKTUBHOTO HEMPUATHUS JEHCTBUM, MPUHOCALINX BPEa OKPY’KAIOILIEH MPUPOTHON cpese, YMEHHUS
MIPOTHO3UPOBATh HEOIATONMPUSTHBIE 3KOJOTUYECKUE TOCICICTBUS MPEANPUHUMACMBIX JICHCTBUU U
MpeI0TBPALIATh UX;

HAJIMYUS PA3BUTOTO OSKOJOTHYECKOTO  MBIIUICHUS, OKOJIOTHYECKOH KyJIbTYpBI, OIBITA
JESATEIbHOCTH 3KOJOTUYECKON HAIIPABJICHHOCTH, YMCHHS PYKOBOJICTBOBATHCS UMHU B MIO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COIMAIBLHOW TPAKTHKE, CIOCOOHOCTH W YMEHHSI aKTUBHO IPOTHUBOCTOSTH
uaeosIoruu Xxemohoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

Cc(OPMHUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKHU ¥ 00ILECTBEHHOW MTPaKTUKU;

MOHUMAaHMs CIelU(UKN XUMHUH KaK HaAyKH, 0CO3HaHUs €€ poJid B (GOPMUPOBAHUHU PALIMOHAIEHOT'O
HAy4YHOT'O MBIIIJIEHUS], CO3JAHUHU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYXkKaroIleM MUpPE KaKk O €MHCTBE
IPUPOJIBI U YEJIOBEKa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHuH IpoOaeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECUS;

yOexKIEHHOCTH B 0CO00OH 3HAYMMOCTM XHMHUHU Ui COBPEMEHHOH IMBHIM3AIMH: B €€
I'YMaHHCTHYECKOM HalpaBIEHHOCTH U BayKHOU POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaibHOM KyJIbTYpHI,
pelieHnn TI00anbHbIX MPOOJIEM YCTOMUMBOIO pa3BUTHSI YEJIOBEUYECTBA — ChIPhEBOI, SHEPIreTUUECKOMH,
MUILIEBOM U 3KOJOrMYecKol 6€30MaCHOCTH, B Pa3BUTUH MEAMLIMHBI, 00ECIIEUEHUH YCIOBUI yCIIETHOTO
TpYJa 1 9KOJOTHYECKH KOM(OPTHOM KM3HU KaXKJI0TO YeHa OOLIEeCTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTH: IOHUMAaHHUsI CYLIIHOCTH METOJIOB ITO3HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCII0JIb30BaTh MOJyyaeMble 3HAHUS /IS aHaIM3a U OObSICHEHUS
SIBJIGHUN OKPY’KaIOLIEro MHpa U MPOUCXOASIINX B HEM M3MEHEHUN, YMEHUS JienaTb 00OCHOBAaHHBIE
3aKJIIOYEHHs] HAa OCHOBE HAyYHBIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C II€JbI0 MOJTYYEHHUS JTOCTOBEPHBIX

BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHMS AJIL pClICHUS HpO6J'IeM B
PCAIBHBIX JKU3HCHHBIX CUTyallHuAX,

HHTEPCCA K IMO3HAHUTIO U HCCIIeT0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U cCaMO00pa30BaHUIO, K AKTUBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pasjInYHbIX cepax MpodhecCHOHATBHON 1eATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI



MeTtanpeaMeTHble pe3yIbTaThl OCBOSHUSI yUEeOHOro mpeaMera «XHMHUs» Ha YPOBHE CPEIHETO
o01mrero 00pa3oBaHus BKIIFOYAIOT:

3HaUYUMBIC IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MexmpenMeTHbIe) OOlLIeHAYYHbIE MOHSATHS, OTPa)KAIOIIUE IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U
crenu(pUKy METOJIOB MMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusl, BEIIECTBO, SHEPT U,
SBJIGHUE, IMPOLIECC, CUCTEMA, HAay4HbIN (DAaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, M3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

yYHHUBEpCaJbHbIE y4eOHBIC NeHCTBHUA (TMO3HABATENbHbIE, KOMMYHUKATUBHBIC, PETYJSTHUBHBIC),
obecnieunBarome (GopmupoBaHue (GYHKIIMOHAIBHOW TI'PAMOTHOCTH M COIMATbHOW KOMIIETCHIIUH
o0yJaronuxcs;

CIIOCOOHOCTh 00y4aroIuxcs UCIIOJIb30BATh OCBOCHHBIC MEKTUCIUTUTMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHHS M YHUBEpPCAIbHbBIC YUCOHbBIC ACHCTBUS B MMO3HABATEIBHOM U COIUABHOM

IIPaKTHKE.

MeTaHpe,I[MeTHBIe PE3YyJIbTAThI OTpaxxaroT OBJIaICHUC YHHUBCPCAJIbHbIMU y‘{e6HLIMI/I
IMO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA I[GflCTBHHMI/I.

OBjaaenue YuuBEpcCaJdbHBIMU y'leﬁHLIMI/I N03HABATEJbHLIMHU JA€iiCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJIUPOBAaTh W aKTyallu3upoBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

OMPEACIIATL HCIIN ACATCIIBHOCTH, 3aaaBasd MapaMeTPbl U KPUTCPUH UX JOCTHIKCHUSA, COOTHOCUTDH
PE3YIbTATHI ACATCIBHOCTHU C MMOCTABJICHHBIMU ICJIISAMU,

HCIIOJI30BAaTh ITPU OCBOCHUU 3HaHUM HpI/IéMH JIOTUYCCKOI'O MBIIIJICHUS — BBLACIATD XapaKTCPHLBIC
IMPpU3HAKN MOHATUH U YCTaHAaBJIMBATh UX B3aMMOCBA3b, UCITI0JIb30BATh COOTBETCTBYIOIINEC ITOHATUA JIA
0OBSICHEHHS OTACIBHBIX (1)8.KTOB u }IBJ'IeHI/II\/'I;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA I(J'IaCCI/I(I)I/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX pCaKHI/Iﬁ;

YCTaHaBJIMBATh NPUYUHHO-CJICICTBCHHBIC CBA3U MCKIY N3YYACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYCCKUC PACCYKIACHUS (I/IHJIYKTI/IBHI)IG, JACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBISIBJIATH

3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIIOUCHUS;



MIPUMEHSITH B MPOLIECCE MO3HAHUS, UCTIOIb3yEMbIE B XMMUH CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3OBhIBATH MOJICIBHBIC TPEJCTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) JIEMEHTA, XUMHUYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW peEakUud — TMpH PELUICHUH Y4YeOHBIX TO3HABATEIbHBIX U
MPaKTUYECKUX 3a/a4, IPUMEHSTh Ha3BaHHBIE MOJIETIbHBIC ITPEICTABIICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe HCCJIe0BaTEeIbCKHE 1eHCTBUS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHYECCKUX PEAKIIHi;

(bopMyIHpOBATH ENIU U 33]]a4U HUCCIECI0BAHNUS, HCIIOJIB30BATh MOCTABICHHBIE M CAMOCTOSITEIHHO
chOopMyJIMPOBAHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA IMO3HAHUS W OCHOBBI AJsi (POPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJICHUI;

BJIAJIETh HABBIKAMM  CAMOCTOATENBHOTO IUIAHUPOBAHHMS W NPOBEHACHUS  YUEHUUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0JaTh 3a XOJOM Ipoliecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATH €0 PE3yJIbTaT, (HOPMYITHPOBATH OOOOIICHIS U BEIBOJIBI OTHOCUTEIILHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIEA0BAHMUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HUCCIIEIOBATEILCKON U HpOCKTHOﬁ ACATCIIbHOCTHU, ITPOSBIIATD
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATCIIBHOMY ITOMCKY MCTOAOB PCLICHUSA IMPAKTUYCCKHUX 3a1ad,
MNPUMCHCHHIO PA3JIMYHBIX MCTOJOB ITO3HAHMA.

3) padora ¢ nnpopmaumeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpPMaNWU (HAYYHO-TIOMYJISIpHAS JUTEparypa
XHUMHYECKOTO COJICPXKAaHUs, CIPABOYHBIC TOCOOUS, pecypchl IHTEpHETa), aHATM3UPOBaTh HH(POPMAIHIO
pas3siiniuHbIX BHUIAOB H q)OpM INpeACTaBJICHUA, KPHUTHYCCKHU OLCHUBATH ee AOCTOBCPHOCTL U

HCIIPOTUBOPCUUBOCTD,

(bopMyIHpOBATh 3aIIPOCH] M IPUMEHATH pa3IMYHbIE METO/IbI IPU MIOUCKE U 0TOOpe MH(OpMAIIHH,
He0OXO0UMOM ISl BHIITOJTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA;

HpI/IO6pCTaTB OIIBIT HCIIOJb30BaHHUA HH(bOpMaHHOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTUN u
PA3JIMYHBIX TOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (OpMYy TMpeACTaBICHUS HHPOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHBIHN SI3bIK B Kau€CTBE CPEJICTBA MPHU paboTe ¢ XUMHUYECKOW HMH(pOpMaIMei:
MPUMEHTh MEXIpeIMeTHble ((u3NYecKue U MaTeMaTU4YecKue) 3HAKW U CUMBOJIBI, (DOPMYJIBL,

ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U HpeO6p330BBIBaTB 3HAaKOBO-CUMBOJIMYCCKHUE CPCACTBA HATTIAAHOCTH.

OBJIaIIEHl/Ie YHuBEPCAJIbHBIMA KOMMYHHKATUBHBIMUA HeﬁCTBHHMHZ



3aJaBaTb ~ BONPOCHI IO  CYyIIECTBY  OOCyXkJaeMol  TeMbl B XOJe  Juajora
W/WIA  TUCKYCCUHM, BBICKA3bIBaTh HJEH, (POPMYIHUPOBATH CBOM TPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJHEHMS NIPEAJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAIMCH pPE3yJIbTaTOB IMO3HABATEIBHON JEATCIBLHOCTH, IOJYYCHHBIX
CaMOCTOSITEJIHO HJIH COBMECTHO CO CBEPCTHHKAMH MPU BBIMOJHCHUHM XHMHUYECKOTO SKCICPUMEHTA,
MPAaKTHYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB M3Y4aeMBIX BEIICCTB, peald3alid y4eOHOro
IPOeKTa u bopmyHpoBaTh BBIBO/IBI
[0 pe3ylbTaTaM MPOBEAEHHBIX MCCIEIOBAHUI MyTEM COTJIaCOBAHMS MO3UIUI B X0/1€ OOCYKICHUS U
oOMeHa MHEHUSIMH.

OB.TIa)IeHI/Ie YHUBEPCAJIBbHBIMHA PEryJIsITUBHBIMU JeHCTBUSIMMU

CaMOCTOATCIIBHO IUJIAHUPOBATL MW OCYIICCTBJIATL CBOKO IIO3HABATCJIBHYIO JCATCIBHOCTD,
OIIpCaciIsasa eé nejinm M 3aJadyd, KOHTPOJIHUPOBATHL M II0 MECPC H606XOI[I/IMOCTI/I KOPPCKTHUPOBATDH
HpGZIJIaFaGMHﬁ AJIrOpUTM I[CflCTBI/IfI IIPU BBIITOJTHCHUH y‘~I€6HI)IX 1 UCCICI0OBATCIIbCKUX 3a1a4, BBI6I/IpaTI>
Hauoboee 3(1)(1)CKTI/IBHBII>'I crocod ux PCUICHHUA C y‘léTOM MMOJIYUCHHUA HOBBIX 3HAHUH O BCIICCTBAX U
XUMHYCCKUX PCAKIHAX]

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH JeITEIIFHOCTH Ha OCHOBE CaMOaHalIn3a U CAMOOIICHKHU.

IMPEAMETHBIE PE3YJIBTATbBI

10 KITACC
Hpe,[[MeTHLIe PE3YJIbTAaThl OCBOCHUSA KypCa ((OpFaHI/I‘leCKaH XUMHUS» OTPAKAIOT:

c(OPMHPOBAHHOCTh MPEJACTABICHUA O XMMHUYECKOH COCTaBIISAIOLIEH €CTeCTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBJIEHUI TPUPObI, B GOPMUPOBAHUN MBILIUIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (PyHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOJIUMOMN /sl pelieHHs] MPAKTUYECKUX 3a/1ad U
9KOJIOTUYECKHA OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPELE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpPAsl BKIIOYAET: OCHOBOMOJIATAIONIUE MOHSATHS
(XMMUYECKUIl ~ DIIEMEHT, aToM, OJJEKTpOHHas o00O0Jlouka aToMa, MOJIEKyJa, BallEHTHOCTb,
AIEKTPOOTPHUIIATEIFHOCTD, XUMHYECKas CBSI3b, CTPYKTYypHasi GpopMyia (pa3BEpHyTast U COKpamiEHHas),
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOAHBIN CKeneT, GyHKIIMOHATbHAS TPYIIa, paguKa,
M30MepHsl, ©30MEPBI, TOMOJIOTHYECKUH PsAJl, TOMOJIOTH, YIIEBOAOPO/IbI, KUCIOPOI U a30TCOAECPKALINE
CO€JIMHEHMS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUHU U
3aKOHBI (TEOpHUsST CTPOCHHSI OpraHMueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHI SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIINUE B
OCHOBE TTOHMMAaHUS MPUIMHHOCTH M CUCTEMHOCTH XUMUYECKUX SBJICHUHN, (DAKTOJIOTMYECKUE CBEACHUS
0 CBOMCTBAX, COCTaBe, MOTYUYEHUHU U 0€30MaCHOM HCTOIh30BAaHUH BAXKHEHIIIMX OPraHMYECKUX BEIIECTB
B OBITY ¥ MIPAKTUYECKOMN JACATEIHPHOCTH YEIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHbIE NMPU3HAKU TOHSATHM, yCTaHAaBIUBATh HX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS IPU ONUCAHUU COCTaBa, CTPOCHUS U
MIPEeBpALICHUI OPraHuYeCKUX COeTMHEHU;

cOpPMUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XHUMHUYECKYI0 CHUMBOJIMKY [UISI COCTaBJICHHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) GOpMyN OpPraHWYeCKUX BEIIECTB U
YpPaBHEHUH XMMHMYECKUX pPEAKUUN, M3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKUX BEUIECTB IS
WUTIOCTPALIMU UX XUMUYECKOT0 U IMTPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAAICKHOCTh H3YUYEHHBIX OPTaHHMYECKHX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OINpPEAeIEHHOMY KJIacCy/TpyIiie COeAMHEHUH (YIJIeBOAOPOIbL,
KHUCJIOPOJT U a30TCOICPIKAIINE COCTUHEHHUSI, BLICOKOMOJICKYJISIPHBIE COCIMHEHMS), 1aBaTh UM Ha3BAHUS
o cucreMarnueckord HomeHkatype (IUPAC), a Taxke mpuBOANTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX
OPraHMYECKUX BEIICCTB (ITWJICH, MPOMWICH, AaleTHJICH, OJTHJICHTJIUKONb, TJIUICPUH, (EHOI,
dbopManbaeru, aueTanbIeruj, MypaBbHHAs KHUCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBas KHUCJIOTa,
CTeapHHOBAs KHCIIOTA, TIII0K03a, (PYyKTO3a, KpaxMall, U003, TIUIHH);

c(OPMHUPOBAHHOCTb YMEHHUS ONPEIEIATh BUABI XMMUYECKOH CBA3M B OPraHUYECKUX COEAMHEHUIX
(onuHapHBIE U KpaTHbBIE);

C(bOpMI/IpOBaHHOCTI) YMCHUA NPUMCHATD ITOJIOKCHHUA TCOPHUU CTPOCHUSA OPraHUYCCKUX BCHICCTB
A. M. EYTHepOBa JJIA 00BICHEHHS 3aBUCHMOCTH CBOMCTB BCIHICCTB OT MX COCTaBa U CTPOCHUS, 3aKOH
COXpPAaHCHHUA MACChI BCUICCTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEepPH30BaTh COCTAB, CTPOCHUE, (PU3MUYCCKUE M XUMUUYCCKUE
CBOMCTBA THUIMYHBIX MPEACTABUTEICH pAa3IMYHBIX KJIACCOB OPraHMYECKHX BEIHIECTB (METaH, JTaH,
STUJICH, NPOIWJIEH, aleTuieH, Oyranuen-1,3, mermwinOyrtaauen-1,3, O€H30J, METaHOJ, JTaHOII,
ATHJICHIJIMKOJb, TIHUICPUH, (EHOJ, aleTalblIeru], MypaBbUHAas W YKCYCHas KHCJIOTBHI, TJIFOKO3a,
Kpaxmall, IeJITI0JI03a, AMHHOYKCYCHAsl KHCIIOTA), WITIOCTPHPOBATh TEHETUYECKYIO CBSI3b MEKIY HUMU
ypaBHEHHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HMCTOUYHUKH YTJIEBOJOPOIHOTO ChIpbsl (HEQTH,
MPUPOAHBIN Ta3, Yroib), CHOCOOBI MX TEpepabOTKU U TMPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIECHUS MO XUMHYECKMM YpaBHEHUSAM (Macchl,
00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WIN IPOIYKTOB PEAKIINN);

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHUH 00 OCHOBHBIX METOAaX HAYYHOTO
IMO3HaHMWs, UCHOJB3YEMBIX B XUMHUH IPHU U3YUYCHHUHU BCHICCTB U XUMHYCCKUX SIBIICHUI (Ha6JHOI[CHI/Ie,
HU3MCPCHUE, OSKCIICPUMCHT, MOI[GJ'II/IpOBaHI/IC), HUCIOJb30BaTh CHCTCMHBIC XHUMHYCCKHEC 3HaAHHUA A
MPUHATHA peI_HCHI/Iﬁ B KOHKPCTHLBIX JKHU3HCHHBIX CHUTyallUdX, CBA3aHHBIX C BCHICCTBAMU H HUX
IMPUMCEHCHUCM,

c(hOpMHUPOBAHHOCTh yMEHHUH COONIOAATh TMpaBUjia IOJH30BAHMS XUMHUYECKOW TOCYAOU |
1abopaTopHBEIM 00OpY/IOBAaHUEM, a TaKXKe MpaBuia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH M  BBINOJHATH XMMHYECKHH  OKCIEPUMEHT
(mpeBpallieHrs OpraHUYECKUX BEIIECTB IPU HATPEBAHUH, MTOTYUYEHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB,



KAaueCTBEHHbIE PEaKIMU OPraHMYECKUX BEIIECTB, JeHATypauus OelKOB MpU HarpeBaHUH, I[BETHBIE
peakiyu OeIKOB) B COOTBETCTBHUH C MTPABUIAMH TEXHUKH O€30IIaCHOCTH NMPH OOPAIIEHNUH C BEIIECTBAMU
1 1a00paTOPHBIM 00OPYIOBAaHHEM, MPEICTABIATh PE3yIbTaThl XMMUYECKOTO dKCIepUMeHTa B opme
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX pEAaKUWH U (OPMYIMPOBATH BBIBOABI HAa OCHOBE ATHX
pe3yabTaTOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(POpManuu, UHTEpHET U APYTHX);

c(OPMHPOBAHHOCTH YMEHUH COOJIOATh MTPaBHIa SKOJIOTUYECKH 11€I€CO00Pa3HOTO MOBEICHUS B
ObITY U TPYJOBOH IESATENBHOCTU B LIETSX COXPAHEHHS CBOETO 3/I0pPOBbS U OKPYIXKAlOUIeH MpUpOaHON
Cpellbl, OCO3HABaTh OINACHOCTb BO3JCHCTBUS HA >KMBBIE OPIaHU3MbI OIPENEIEHHBIX OPraHMYECKHX
BellecTB, MOHMMasi cMbich mokazatens [IJIK, mosicHaTh Ha mpuMepax cHocoObl YMEHBIICHHS U
IIPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS HA OPIaHNU3M UEJIOBEKA;

JJIA o6yqa}om1/1xc>1 C OI'PaHUYCHHBIMU BO3MOXHOCTAMU 3/I0POBbs: YMCHUEC IPUMCHATHL 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAaX MO3HAHUS BCIICCTB U XUMHNYCCKUX ﬂBHGHHfI;

JUISL CIICTIBIX MU CIA0OBUASAIIMX OOYYalOIIUXCS: YMEHHE HCIOJb30BaTh Pelbe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins nist 3anucu xumudeckux GopMyl.

11 KJIACC
Hpe,[[MeTHLIe PE3YJIbTaThl OCBOCHUSA KypCa «06]_]_[35{ U HCOPraHHU4YCCKasd XUMUsD) OTPAKAIOT!

c(OPMUPOBAHHOCTh TMPEJACTABICHUI: O XUMHUYCCKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUH SBIICHUI IPUPOBI, B GOPMUPOBAHUU MBILUICHUS U KYJIBTYPBI
TUYHOCTH, €€ (YHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJISi pelIeHUs MPAKTUUECKUX 3aaad U
HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpass BKIIOYAET: OCHOBOIIOJIATAIOIINAE IOHATHUS
(XMIMHUYECKHI1 2JIEMEHT, aTOM, H30TOII, S-, P-, d- 2JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJ€HTHOCTh, JIEKTPOOTPHUILIATEIBHOCT, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b
(xoBaJIeHTHAas, MOHHAsA, MeTaJNIn4YecKasi, BOJIOPOHAs ), KpUCTaNINYecKasi peETKa, TUIIbl XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOJUTHI, HEIIEKTPOIUTHI, DJICKTPOIUTHYECKAs IUCCOLUALUs, OKUCIHUTEID,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaklinu, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpHUs
JJIIEKTPOJUTUYECKON aucconmanuu, nepuogudeckuid 3axkon . M. MenneneeBa, 3aK0H COXpaHEHUSA
Macchl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBpallleHUusT SHEPrMM MpH XUMHUYECKUX PpEeaKlusx),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, MUPOBO33PEHYECKUE 3HAHM, JIEXKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CHCTEMHOCTH XMMMYECKUX SIBIIEHUH, ()aKTOJIOIMUECKHE CBEIEHHUS O
CBOHCTBaX, COCTaBe, MOJYYEHUU 1 O€30I1aCHOM UCIIOIb30BaHUH BKHEHIIINX HEOPTaHMUECKUX BEILIECTB
B OBITY U MPaKTUYECKON AESITETbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMH BBISBIATH XapaKTepHbIE MPHU3HAKM TOHATHHA, YCTaHaBIMBATh HMX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS MPU OMUCAHUM HEOPTaHMYECKHUX BEIIECTB U
UX MpEeBpalleHHi;

c(OPMHPOBAHHOCTh YMEHHUN HCIIOIB30BaTh XUMHUUECKYIO CUMBOJIMKY JUUIsl COCTaBIEHUS (HOpMyIT
BEUIECTB M YypaBHEHHWH XMMHMYECKUX peakuui, cucrematuueckyo HomeHnkinarypy (IUPAC) u



TPUBHUAIbHbBIC HA3BAHUS OTAENbHBIX HEOPraHMUECKHUX BELIECTB (YrapHbIil ra3, yIJIeKHCIbIHi Ta3, aMMHaK,
rami€Hasi U3BeCTb, HeranéHasi U3BECTh, MUTHEBAs CO/Q, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUH OINpPEACIATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKUX
AJIEMEHTOB B COEJUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAas, WMOHHAasi,
MeTaJuIM4ecKasi, BOJOPOIHAs) B COCAMHEHUSX, TUTT KPUCTAIUTMYECKON PEeIIETKU KOHKPETHOTO BEIIECTBA
(aToMHasi, MoJIEKyJspHas, MOHHAs, MeTaJIMYecKas), XapakTep cpedbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUI;

c(hOpPMUPOBAHHOCTh YMEHHH yCTaHABIMBAThH MPUHAIJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB M0 UX
COCTaBy K OMPEeeIEHHOMY KJIacCy/TpyIile COeIMHEHUH (MPOCThIE BEIIECTBA — METAJLIbI U HEMETAILIbI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMbICT nepuoanueckoro 3akona J{. M. Menneneesa u
JEeMOHCTPHPOBATH €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHU XapaKTEPHU30BaTh JIIEKTPOHHOE CTPOCHHWE AaTOMOB XHMHUYECKHX
anieMeHTOB 1—4 mepuonoB Ilepumomuueckoil cucremsl xumuyeckux siaementoB JI. M. Menzaeneesa,
UCIIOJNIB3Ys TIOHSTUSL «S-, P-, O-2JIEKTPOHHBIC OPOHMTANN», «IHEPreTUYCCKHE YPOBHH», OOBSACHSATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHMUECKUX 3JIEMEHTOB M UX COEIMHEHMH 10 Mepuojiam M
rpymnmnaMm [lepuoandeckoit cucteMsl XMMUYECKUX 351eMeHTOB 1. 1. Menneneesa;

c(OPMUPOBAHHOCTh YMCHHM XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNWE T€HETUYECKOU CBSI3U
MEXJy HEOPraHUYeCKHMMH BEIIECTBAMHU C IOMOIIBI0 yYpPaBHEHUN COOTBETCTBYIOIIMX XHUMHYECKUX
peaKIuii;

c(OPMUPOBAHHOCTh yMEHHSI KIACCHPHUIIMPOBATH XUMHYCCKHE PEAKIUHA 10 Pa3IUIHBIM
mpu3HaKaM (YUCIY UM COCTAaBYy PEArupyrolIUuX BEIIECTB, TEIJIOBOMY 3(PQeKTy peakluu, U3MEHEHUIO
CTETEeHEN OKUCIICHUS AIEMEHTOB, 00paTUMOCTH PEAKIMH, YUACTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTAaBJISATh YPABHEHMsI peakUWd pas3IMYHBIX TUIIOB, MOJHBIE U
COKpaIlléHHbIE YPAaBHEHMS peaKLMii HOHHOTO OOMEHa, YUUThIBAsl YCJIOBUS, IPU KOTOPBIX 3TH PEaKLUH
UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJIUTH PEAKIIMH, MOATBEPXKIAIONIME KAa4eCTBEHHBIM COCTaB
pPa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPax HEOPTaHMYECKUX BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUH pacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOH peakuuu OT
pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeicTBus (npunnun Jle Hlatense);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaTb XUMHUUYCCKUC IIPOLECCHI, JICKAIIHUEC B OCHOBC
MMPOMBIIIJICHHOT'O IMOJTYYCHUA CGpHOffI KHCJIOTBI, aMMHaKa, a TaKXXe C(l)OpMHpOBaHHOCTI) HpeHCTaBHeHI/Iﬁ
00 O6I_I_II/IX HAYYHBIX MMPUHIUIIAX U SKOJIOTHYICCKUX np06neMaX XUMHYCCKOTI'O IMTPONU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIECHUS C UCIOJIb30BAHUEM IMOHATHUS «MAaccOBast
JI0JISl BEILECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHMH Ta30B MPU XUMHUYECKHX PpEaKLUAX, MacCChl



BellecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO U3
YYacCTBYIOLIMX B PEAKLUHU BEIIECTB, TEIIOBOrO 3(pdekra peakuun Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

cOPMUPOBAHHOCTh YMEHHUI COOJIOMATh IPaBWIa IOJb30BAHUS XUMHUYCCKOH TOCYH0H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKXKe MpaBuia OOpalICeHHs C BEIIECTBAMU B COOTBETCTBUU C
HUHCTPYKIHSIMH 110 BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHUECKHX OIBITOB,;

cOpMUPOBAHHOCTH YMEHUH INTAHUPOBATH U BHIITOJIHITH XUMUYECKHI SKCIIEPUMEHT (Pa3IoKeHUE
HEepOKCUAa BOAOpPOJA B IPUCYTCTBUM KaTalu3aTopa, OINpPEEIICHUE CPElbl PacTBOPOB BEIIECTB C
MIOMOIIBIO YHUBEPCATHHOTO MHIMKATOPA, BIUSHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOMH
peaKIyy, peakuy HOHHOTO OOMEHa, KAaueCTBEHHbIC PEaKLUWU Ha Cynabdar-, KapOoHAT- M XJIOPHI-
AaHWOHBI, Ha KAaTHOH aMMOHUS, PEUICHHE SKCIEPHUMEHTAJBbHBIX 3a7ad MO TeMaM «MeTauiby |
«Hewmetamibl») B COOTBETCTBHHU C MIPABUIAMH TEXHUKH 0€30MaCHOCTH MPH OOPAIICHUH C BEUIECTBAMHU
1 1a00opaToOpHBIM 000PYIOBAaHHEM, MTPECTABISATH PE3YIbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B (popme
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX pEAaKUWH M (OPMYIMPOBATH BBIBOABI HAa OCHOBE ATHX
PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAJIM3UPOBATH XHMHUYECKYI0 HWH(POPMAIHIO,
[I0JIy4aeMy0 M3 pa3HbIX HCTOUYHHKOB (CpeACTBAa MacCOBOM KOMMYHMKalUU, IHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOATh MpaBUila SKOJOTHUYECKH 1IeIeCO00Pa3HOro MOBEACHUS B
OBITY M TPYJOBOH NEATETHLHOCTH B LEISIX COXPAHEHUS CBOETO 30POBBS U OKPYKAIOMIEH MPUPOIHOM
Cpezbl, 0CO3HABATh ONIACHOCTH BO3/ICUCTBUS HA JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX BELIECTB, IOHUMAs
cmbicn nokaszarens [1JIK, mosicHAT, Ha mpuMepax crnocoObl YMEHBIICHHS W TPEIOTBPAIICHUS WX
BPEIHOI'0 BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JJIA o6yqa}om1/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMU 310POBbsI: YMCHUEC HPUMCHATHL 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX MECTOAAaX MO3HAHUS BCIICCTB U XUMHNYCCKUX ﬂBHGHHfI;

JUIS CJETBIX W CIA0OBUAAIIMX OOYYAIOIIMUXCS: YMEHHE HCIIONb30BaTh pelbe(HO-TOUYSUHYIO
cuctemy ob6o3naueHuit JI. bpaiins mist 3anvcu XuMudeckux Gopmy.

Temarnueckoe mianupoBanue 10 kiacc

Ne | HanmeHoBanue Kon | Dnexrponnsie (11dppoBbIe)
1/ | pa3zmenoB U TeM -BO | oOpazoBaTeIbHBIE PECYPCHI
0 | mporpaMMmsl 4aco
B
1. | Teoperuueckue 3 https://sdo.edu.orb.ru/video/10/xim/7880/KonTponbHbiit%20Tect.d
OCHOBBI ocx
OpraHu4eCcKOu
XUMHUH
2. | YrneBonopoibl 13 | https://sdo.edu.orb.ru/video/10/xim/291/Kontpoabnblii%20Tect%
20Ankanbl.docx
3. | Kucnoponconepxa | 13 | https://sdo.edu.orb.ru/video/10/xim/5233/3anannsn%20k%20ypoky.
e docx
OpraHuyYecKue
COETMHEHUS



https://sdo.edu.orb.ru/video/10/xim/7880/Контрольный%20тест.docx
https://sdo.edu.orb.ru/video/10/xim/7880/Контрольный%20тест.docx
https://sdo.edu.orb.ru/video/10/xim/291/Контрольный%20тест%20Алканы.docx
https://sdo.edu.orb.ru/video/10/xim/291/Контрольный%20тест%20Алканы.docx
https://sdo.edu.orb.ru/video/10/xim/5233/задания%20к%20уроку.docx
https://sdo.edu.orb.ru/video/10/xim/5233/задания%20к%20уроку.docx

4. | Azorconepxkamue | 3 https://sdo.edu.orb.ru/video/10/xim/5268/Ypok%207..docx
OpraHuvyecKue
COCANHCHUA
5. | Beicokomonekyns | 2 https://sdo.edu.orb.ru/video/10/xim/7123/Kom.docx
PHBIC COCAMHCHUA
OBIIEE 34
KOJIMYECTBO
YACOB I10
ITPOIT'PAMME
Temarnueckoe miuanupoBanue 11 kmacc
Ne | HaumeHOBaHMe pa3/iesioB U TEM Kon-Bo | DnextponHsbie (11U poBLIe)
T1/T1 | TPOrPaMMBbI 4acoB 00pa3oBaTeNbHbBIC PECYPCHI
1. | Teopernueckue OCHOBBI XMMUHU 13 https://sdo.edu.orb.ru/theme.php?id=615
http://school-
collection.edu.ru/catalog/res/078829f8-
6bc6-5571-574f-
b975efaf8a0f/?from=8f5d7210-86a6-
11da-a72b-0800200c9a66
https://sdo.edu.orb.ru/theme.php?id=4592
2. | Heopranuueckas XUMHS 17 https://infourok.ru/igra-prezentaciya-po-
himii-na-temu-metally-nemetally-8-
klass-4932706.html
https://infourok.ru/igra-prezentaciya-po-
himii-na-temu-metally-nemetally-8-
klass-4932706.html
https://sdo.edu.orb.ru/theme.php?id=4593
3. | XuMus 1 )KU3Hb 4 https://sdo.edu.orb.ru/theme.php?id=4595

OBLIEE KOJIMYECTBO HACOB IIO | 34
[NPOTPAMME



https://sdo.edu.orb.ru/video/10/xim/5268/Урок%207..docx
https://sdo.edu.orb.ru/video/10/xim/7123/Ком.docx
https://sdo.edu.orb.ru/theme.php?id=615
http://school-collection.edu.ru/catalog/res/078829f8-6bc6-5571-574f-b975efaf8a0f/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
http://school-collection.edu.ru/catalog/res/078829f8-6bc6-5571-574f-b975efaf8a0f/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
http://school-collection.edu.ru/catalog/res/078829f8-6bc6-5571-574f-b975efaf8a0f/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
http://school-collection.edu.ru/catalog/res/078829f8-6bc6-5571-574f-b975efaf8a0f/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
http://school-collection.edu.ru/catalog/res/078829f8-6bc6-5571-574f-b975efaf8a0f/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
https://sdo.edu.orb.ru/theme.php?id=4592
https://infourok.ru/igra-prezentaciya-po-himii-na-temu-metally-nemetally-8-klass-4932706.html
https://infourok.ru/igra-prezentaciya-po-himii-na-temu-metally-nemetally-8-klass-4932706.html
https://infourok.ru/igra-prezentaciya-po-himii-na-temu-metally-nemetally-8-klass-4932706.html
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