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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa 1Mo XMMHU Ha YpPOBHE CpeIHEro oOIIero oOpa30BaHUS COCTAaBJI€HA Ha OCHOBE
CJIEYIOIINX IOKYMEHTOB
1. ®enepanbHbiil 3akoH Poccuiickoit @eaepanuu «O6 odpazoBanuu B Poccutickoit denepanum» ot 29
nexadps 2012 roga Ne 273-D3 (¢ u3MEHEHUSIMK)
2.  ®epepanbHbIN roCy1apCTBEHHBIA 00pa3oBaTENbHBIN CTAaHAAPT CPEeIHEr0 001Iero 00pa3oBaHus, yTB.
npuka3oM MunuctepcTBa oOpasoBanus 1 Hayku P® ot 17 mast 2012 r. Ne 413 (c u3MeHEHUSIMHU)
3. ®enepanpHas paboyas mporpamMmma 1o yaeOHoMy npeamMery «Xumus» (0a30BbIid YPOBEHD )
4. TIlpuka3 MunucrepctBa npocsemienusi Poccuiickoit ®eneparuu ot 23 uronst 2025 r. N 551 "O6
YTBEpKIACHUH (efepalbHOro MHEepeyHs 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB, MOMYIICHHBIX K
WCTOJB30BAHUIO TIPHU peaTu3aliil HMMEIOUINX TOCYJapCTBEHHYIO aKKpEAMTAIMI0 00pa30BaTEeNbHBIX
MIPOrpaMM Ha4aJbHOTO 00IIEro, OCHOBHOT'O 0011Iero, cpeaHero odmero oopazoBaHus"
5. ®@epepanpHas TporpaMMa BOCIUTAaHHA OOYUYAIOUNIMXCS TPU MOJYYEHHU CpPEOHEro oOIiero
oOpazoBanus (omo0peHa pernieHHEM (enepanbHOTr0 y4eOHO-METOIUYECKOTO OOBEAMHEHUS 0 00ImeMy
obpazoBanuio, npotokosn ot 02.06.2020 Ne 2/20) u ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO
npenMera «XuMmus» B 00pazoBaTeNbHBIX opranuzanusx Poccuiickoit ®exepanuu, peamu3yroUnmx
OCHOBHBIE 001Ie00pa3oBarTenbHbie mporpammsbl (yTB. Pemennem Kosuternn Munnpocsemenus Poccun,
npotokod ot 03.12.2019 N TIK-4BH), ¥ OCHOBHBIX TOJIOXKEHUN «CTpaTeruy pa3BUTHS BOCIHUTAHHUS B
Poccuiickoit @enepanun Ha nepuoa a0 2025 rona» (Pacnopsxenue IIpaButenscrsa PO ot 29.05. 2015
Noe 996 - p.).

OBIIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMMUS»

XuUMHUsL KaK 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HIpaeT Oco0yl0 poJib B COBPEMEHHOM
LMBUIN3ALMY, B CO3JaHMM HOBOM 0a3bl MaTepualbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, B CO3JIaHUE LIEJIOCTHOTO IpeACTaBlIeHUs 00
OKpY>KalolleM MHUpe Kak O €JUHCTBE IPUPOIBI M YelOBeKa, KOTOpoe (GOPMHUPYETCS B XUMUHM Ha OCHOBE
MMOHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3H MEXIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHUS.

TecHo B3aUMOJIEHCTBYS C JPYTMMM €CTECTBEHHBIMH HAayKaMH, XHMHS CTaja HEOTheMJIeMOM
YacThI0O MHUPOBOH KYJBTYPHI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPYAa W JKU3HU KaXJIOro dYieHa
obmiectBa. CoBpeMeHHasi XUMUS KaK HayKa cO3uaTeNbHasi, Kak HayKa BBICOKMX TE€XHOJIOTUN HalpaBiieHa
Ha pelIeHHE II100aTbHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUYECKOH,
MUIIEBON, IKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbI 310POBbS.

B cooTBercTBUUM ¢ 00UMMH LENSIMU U MPUHIMIIAME CPEIHETO OOIIEro 00pa3oBaHMs COJEPKAHHE
npeameta «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb N3YUCHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TMOATOTOBKY OOYYarOIIUXCs, HEOOXOAUMYIO UM JIJIsl BRIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS] B KHU3Hb COI[MYMa, MPOJOJKEHHs OOpa30BaHMSI B Pa3IMYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEIICTBEHHO C XUMHUEH.

CocTaBngOmUMU NpeaMeTa «XUMHUsD SIBISIOTCS 0a30Bble Kypchl — «OpraHnuyeckas XUMUS» U
«O011ast 1 HeopraHU4ecKass XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOM HayKH: CHCTeMa 3HAHUI MO0 HEOPTaHUYECKOW XMMHHU (C BKIIOYCHHEM 3HAHUN U3 oOLIel XUMHUN)
U opraHudeckom xumuu. @DOopMUpPOBaHME [aHHOW CHUCTEMBl 3HAHUM IIpU U3Y4YEHUM IIpeaMeTa
o0ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOT0o0Opa3us BEUIECTB Ha OCHOBE OOIIMX MOHATHUH,
3aKOHOB M TEOPUU XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» U «OO0Ias 1 HeOpraHmueckask XuMHs»
chopMupoBaHa B IporpaMmMe IO XMMHH Ha OCHOBE CHCTEMHOIO MOJXOAa K H3YYCHHIO Y4eOHOTo
MaTtepuaia M OOyCIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAaHUH Ha OINpeneNEHHBIX
TEOpEeTUYEeCKNX ypoBHSX. Tak, B Kypce OpraHMYecKOil XMMHUU BEIECTBA pacCMaTPUBAIOTCS Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOECHMSI OPraHUYECKUX COEIMHEHUH, a TaK)KE HAa YPOBHE CTEPEOXUMHUYECKUX U
ANIEKTPOHHBIX TMPEICTABIEHUNH O CTpoeHHH BellecTB. CBeleHHs 00 HM3ydyaeMbIX B Kypce BellecTBax
JAIOTCSl B Pa3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coenuHeHuil. B kypce
OpPraHMYEeCKONl XHWMHUHU TONy4aloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHMs MEPBOHAYAIBHBIC NMPEJCTABICHNUSA O XUMHUYECKOH CBS3M, KIACCU(PUKAMOHHBIX MPU3HAKAX
BELIECTB, 3aBUCMOCTHU CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUECKON peaKIIHH.

Ilon HOBBIM YIJIOM 3peHMs B NpeAMETe «XHUMHUsD» 0a30BOr0 YPOBHSI pacCMaTpUBAETCs M3yUEHHBIN
Ha YPOBHE OCHOBHOI'O OOIIIETO0 00pa3oBaHUs TEOPETHUECKUN MaTepuan U (PaKTOJOTMYECKHE CBEJICHUS O



BEILIECTBAX M XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIass 1 HeopraHU4ecKas XUMUSD)
oOy4arolmuMcsi TPEJOCTaBIsAETCS BO3MOXKHOCTH OCO3HATh 3HAYEHHE MEPHOJUYECKOr0 3aKOHa C
OOIIETEOPETUYECKNX M METOAOJIOIMYECKHX TO3MLUH, TIy0XKe MOHATh HCTOPUYECKOE H3MEHEHHE
(YHKIHI 3TOTO 3aKOHA — OT 0000IIAOIIEH /10 OOBICHSIOMICH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMKA O Ba)XHEWINMX BEIIECTBAX, WX COCTABE, CTPOCHUHU, CBOWMCTBAX U
MPUMEHEHUH, a TaKXK€ O XHUMHUYECKUX pEaKUHUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nomnonHsgercsa B Kypcax 10 u 11 xiaccoB ayneMeHTaMu cofepKaHUsl, UMEIOLIUMHU KYJIbTYPOJOTUYECKUI U
MPUKIAIHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMMAHHUIO B3aUMOCBSI3U XUMHUH C APYTUMHU
HayKaMM, pAaCKpbIBAIOT €€ poJib B II03HABAaTEIbHOM M IPAKTHUYECKOW JEATEIIBHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCIHMTAHUIO YBa)KEHHUS K IPOLECCY TBOpYECTBA B 00JACTH TEOPUU MU MPAKTHUECKHUX
MIPUIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOMIECTBEHHO M IMYHOCTHO 3HAYMMBIX
npoOyieMax, CBA3AHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIMBATh HH(OPMALMIO W NPUMEHATH €€ s
MOMOJIHEHUSI 3HAHUM, PEIICHUSI UHTEIUICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a1au. B
LEJIOM COJepKaHUuEe y4eOHOro mnpeamera «XHUMHUS» JaHHOTO YPOBHS H3YYEHHsS OPHUEHTHPOBAHO Ha
(dbopMupOoBaHHE y OOYYAIOMIMXCS MHPOBO33PEHUYCCKOW OCHOBBI Ui MOHMMAHUS (DUIOCO(CKHUX HJICH,
TaKMX KaK: MaTepuaibHOE €JUHCTBO HEOPraHMYEeCKOro M OpPraHM4YecKOro Mupa, OO0YyCIOBIEHHOCTb
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTh MIPUPOIHBIX SABJICHUMN MyTEM SKCIIEPUMEHTA
U peuieHus] MPOTUBOPEUUN MEXIy HOBBIMU (DAaKTaMHM U TEOPETUYECKUMH MPEIINOCHUIKAMH, OCO3HAHUE
pPOJM XMMHU B PEIICHUM AKOJOTHMUYECKUX MpoOieM, a Takxke IpobdieM cOepekeHHs] SHepreTHYeCKUxX
PECYPCOB, CBIPbS, CO3/IaHUS HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B miane pemienus 3amad BOCHUTAHUS, PAa3BUTHUS M COLUAIU3ALMHN OOYYAIOIIMUXCS TPUHSATHIC
IpOrpaMMOil MO XMMHHM TIOAXOJbl K ONPEICICHUIO COJAEpKaHUS M TIOCTPOEHHUs IpeaAMeTa
peIycMaTpuBaT (HOPMHUPOBAHKNE YHUBEPCATBHBIX YUCOHBIX JEHCTBUH, MMEIOIMUX 0a30BOC 3HAYCHUE
JUIS Pa3IMYHBIX BUAOB JESITENLHOCTH: pPelIeHUs MpobiieM, MOUCKa, aHalu3a U 00paboTKu UHPOPMALIHH,
HEOOXOAUMBIX JUIsI MPHOOPETEHHUs OIBbITa TNPAKTUYECKOM U HMCCIEeNOBATEIbCKON JIEATENbHOCTH,
3aHHMMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUHU.

HEJIM U3YUYEHU A YYEBHOI'O ITPEAMETA «XUMUSA»

['1aBHBIMH LIETISIMH U3yUYEHUS MpeaMeTa «XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) BIAIOTCS:

e (opmupoBaHUE CHUCTEMbl XMMHUYECKHX 3HAHHM Kak BaKHEHILEH COCTaBISIONIECH €CTECTBEHHO-
HAyYHOW KApTUHBI MUpPA, B OCHOBE KOTOPOW JIEKAT KIIIOYCBBIC MOHATHSA, (HyHIaMEHTAIbHBIC
3aKOHBI ¥ TEOPUU XHMHH, OCBOCHHME S3bIKa HAyKH, YCBOGHHE U IIOHHUMAaHHE CYIIHOCTH
JTOCTYIHBIX O00OOIIEHNI MHMPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH HUX
pa3BUTHUS U CTAHOBJICHHUS,

e (QopmupoBaHuMe U pa3BUTUE MPEACTABICHUI O HAYYHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHYECKUX PEaKIMid, HEOOXOIUMBIX IJIsi MPUOOPETCHHsS] YMEHUN OPHEHTHPOBATHCS B MHPE
BEUIECTB M XHMMHUYECKUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYECKOW U
IMOBCEAHEBHOM XKU3HU;

® Da3BUTHE YMEHUH U CHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U OOBSCHEHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€3011acCHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

[Ipu uzyyenuu npeamera « XUMHs» TOMUHUPYIOIIEE 3HAUYCHUE TPUOOPETAIOT TAKUE LS U 3a]a4H,
KaK:

ajanTanus OOYyYaroIUXCs K YCIOBHSM JUHAMHUYHO pa3BUBAIOUIETOCS MHpa, (HOPMHUpPOBaHHE
UHTEJJICKTyallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHIO,  COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBI3AHHBIX
C BEILIECTBAMU U MX IPUMEHEHUEM;

dbopMupoBaHre y OOyYaAIONMIUXCS KITFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIMI), HUMEIONINX
YHUBEPCAJIbHOE 3HAYCHHUE ISl Pa3IMUHbIX BUAOB JCSATENLHOCTU: PElIeHUsl MpobiieM, MOUCKa, aHalu3a u
00paboTKkK MH(POPMAIIMU, HEOOXOAUMBIX JUIsI MIPHOOPETEHUS OIBITA JEATEILHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B MO3HAHMU XHMHUHU, a TAKXKe JUIS OLEHKU C MO3UIUH SKOJIOrMYecKod Oe30macHOCTH
XapakTepa BIHUSHUS BELIECTB U XUMUYECKHUX ITPOLIECCOB Ha OpPraHU3M Y€JI0BEKa U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEJUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEM
00yJaroImuxcs: CIIOCOOHOCTH CAaMOCTOSITETILHO MMPHOOPETaTh HOBBIC 3HAHUS 110 XUMUHU B COOTBETCTBHU C
KU3HEHHBIMU MOTPEOHOCTSIMH, MCIOIb30BaTh COBpEMEHHbIEe HH(GOPMAIIMOHHbIE TEXHOJIOTHH IJI MOUCKa
U aHaIM3a yueOHOH M HAyYHO-TIONYJISIPHONW MH(POPMALIUU XUMHUYECKOTO COJIepIKaHMS;



dbopMUpOBaHHE W PA3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
Ha0JII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YACTHOCTH, IIPH
IJITAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y oOydaromuxcs yOeKIEHHOCTH B T'yMAaHHCTUYECKOM HAMpPaBIEHHOCTH XUMHH, €€
BXHOW pPOJIM B PEUICHUM TJIOOATBHBIX MPOOJIEM PAlMOHATIBLHOTO MPUPOJIOMOIH30BAHUS, TOMOJHECHUS
SHEPreTHUYECKUX PECypCOB U COXPAaHEHHUS MPHUPOJHOIO PAaBHOBECHS, OCO3HAHUSA HEOOXOIUMOCTU
OepeXHOTO OTHONICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TaK:Ke MPUOOPETEHHS OMBITA UCTIOIH30BAHUS
MOJIYYEHHbIX 3HAHUW JJIsl MPUHATHUS T'PAMOTHBIX PEUICHUN B CUTYalMSAX, CBA3AHHBIX C XMMHYECKUMU
SIBJICHUSIMU.

MECTO YUYEBHOI'O IIPEAMETA «XUMU» B YUHEBHOM IIJIAHE

B y4ueOHOM 1u1aHE cpeaHero odmiero oopa3oBaHus NpeaMeT « XUMHs» 0a30BOr0 YPOBHS BXOJUT B
COCTaB MpeIMEeTHOM 001acTh «ECTeCTBeHHO-HAYYHBIE TIPEMETHD).

OOmiee YMCIIO 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO OOIIero
o0pa3oBaHMs, COCTABIIACT 68 YACOB:

B 10 xnacce — 34 yaca (1 yac B HezeIn0),

B 11 knacce — 34 yaca (1 yac B HezelO).



COJAEP/KAHUE OBYYEHUA
10 KJTACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHUHU

[IpeameTr opraHMYecKOM XUMHUU: €€ BO3HUKHOBEHHUE, PAa3BUTUE U 3HAYCHHME B IIOJIy4YCHUU HOBBIX
BELIECTB M MaTrepuasoB. Teopus cTpOoeHUs OpraHMYecKux coequHeHuit A. M. bytieposa, €€ 0CHOBHbIE
nonoxkeHus. CTpyKTypHbIe (OPMYJIBI OpPraHUYECKUX BEIIECTB. ['oMosiorusi, m3omepus. XuUMHUYecKas
CBSI3b B OPTaHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiIacCUPUKAIMKM OpPraHUYECKHX BemecTB. HoMmeHkiaTypa OpraHHYecKuX
coeiMHEHUIl (cucremaTuyeckas) U TPUBHAJIbHBbIC HA3BAHUS Ba)KHEHIIMX MPEJCTaBUTENIEH KJIacCOB
OpPraHUYECKUX BELIECTB.

OKcnepumenmanvHvie Memoobl U3YYEHUs GewjeCme U UxX npespaujeHuii. O3HAKOMIIEHHE C
o0Opa3llaMu OpPraHMYecKUX BEUIECTB W MaTepHajaMH Ha HUX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB, HAONIOJEHHE M ONHMCAHUE JIEMOHCTPALMOHHBIX OINBITOB IO IPEBPALICHUIO
OpPTraHUYECKUX BEIIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTIMBAaHUE U TOPEHHE).

YriaeBoaopoanbl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psa. MeTaH U 3TaH — IpOoCTeHILINE TPEACTABUTENN
aJIKaHOB: (hU3MUYECKHEe U XMMHMYECKHE CBOWCTBA (pEakLMU 3aMEUICHUs M TOPEHUs), HAXOXKAECHUE B
IIPUPOJIE, MOJIyYECHHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psA. OTUICH W IPONWIEH — IPOCTEHIINE
NPEJCTaBUTEIIM  AJIKCHOB: (U3MYECKHMEe U XHMHUYECKHE CBOWCTBA (peakluu THIPHUPOBAHUS,
raJJOreHUPOBAHUS, TUIpATalluK, OKUCIEHHS U TIOJIMMEPHU3alu1), TOJyYeHHE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u merunOyraguen-1,3: ctpoenne, BaXHEHIINE XMMUYECKHE CBOWCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKUH psl. ALETWIEH — MPOCTEHIINi
IPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKHe M XUMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAL[IN, TOPEHUS ), [TOJIyUEHNUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (QHU3MUECKME U XUMHUYECKHE CBOMCTBa (peakiuuu
raJJOTeHUPOBAHUS M HUTPOBAHMUS), IIOJIy4€HUE U IPUMEHEHHE. T01yon: cocmas, cmpoenue, ghusuieckue u
Xumuueckue CceouUCmea (peakyuu 2anio2eHuposanus U HUMPOBAHUS), NOJYYeHUue U NnpumMeHeHue.
TokcuyHOCTH apeHOB. I'eHeTHYECKast CBA3b MEXKIY YIJI€BOAOPOAAMHM, IIPUHAICKAIUMU K Pa3IMYHbIM
KJIaccaM.

[TpupoHbIle HCTOYHHUKH YTIeBOAOPOAOB. IIpupoanslii ra3 u nomytHele HepTsHBIE ra3bl. HedTs 1
e€¢ mnpoucxoxaeHue. CrocoObl nepepabOoTkM He(TU: TEperoHka, KpPEeKUHI  (TepMHUYECKHIA,
KaTanuTuaeckuit), nuponus. [IpoaykTel nepepaboTku He(PTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrojbs U IpOAYKTHI €ro nepepaboTKH.

OKcnepumenmanvbuvie Memoobl U3YYeHUs Gewjecme U ux npespaujeHuii. O3HAKOMIIEHHE C
o0pa3laMu I1acTMace, KaydykoB U pe3uHsbl, kojutekunu «Hedte» u «Yronb», MogenupoBaHie MOJIEKYII
YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX, IIPOBEICHNE IPAKTUYECKON PabOThI: NOJyYEHUE 3TUIICHA U
U3Y4YECHHE €r0 CBOMCTB.

Pacuémmnuvie 3a0auu.

Bbrunciienuss mo ypaBHEHUIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOIO
BEIIECTBA WJIM MPOAYKTa PEaKLUUU IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BELIECTB WJIN IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaime oprannyeckKiue COeAHHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOCHHE, (PU3MUYECKHE M XMMUYECKHE
CBOWCTBA (peakUuM C aKTUBHBIMH METaJUIAMH, TIaJOr€HOBOJOPOJAMM, TOpPEHHE), INPUMEHEHHE.
Bonoponneie CBA3M MEXIy MOJEKYJIaMH CIUPTOB. [IeHiCTBME METaHOJIa W OJTAaHOJIA Ha OPraHu3M
YeIJI0BEKA.

MHOroaTOMHbIE CIUPTHI. DTUICHTIUKOIb M TIULEPUH: CTPOCHHE, (PU3UUYECKHUE U XMUMUYECKHE
CBOHCTBa (B3aMMOJCHUCTBUE CO LIEJOYHBIMU METaJUIaMH, KaueCTBEHHAas peaKIMs Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M uesoBeka. [IpuMeHenne rimuepuHa u ATUIICHTJIUKOJISL.

@DeHo: CTPOCHHME MOJIEKYJIbl, (U3MUECKHe U XMMHUYECKHe cBoilcTBa. TOKCHMYHOCTH (heHoIa.
[Tpumenenue peHoma.




Anpnerunsl U kemowusi. DopManbIeTHa, aleTAIbICTUA: CTPOCHUE, (PU3MYECKHEe M XUMHUYECKHUE
CBOMCTBA (PEaKLMU OKUCICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/eNIbHbIE KapOOHOBBIE KMCIOTHL. MypaBbHHAs U YKCYCHAsI KHCIIOTBI: CTPOCHHE,
¢bu3nyeckue U XMMUYECKHUE CBOWCTBA (CBOMCTBA, 0OIIME Ui KJlacca KUCIOT, peakuus 3Tepudukanun),
noiyyeHne u mnpuMeHeHwe. CTeaprHOBas M OJEMHOBAas KHCJIOTHI Kak NPEACTABUTENN BBICIINX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxable 3QUpPbl KaK MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3PHUPOB. KHUPHL
I'maponns xupos. Ilpumenenune xupoB. bruonoruueckas poib JKUpPOB.

VYraeBoasl: cocTaB, KiacCH(UKAIUS YIIIEBOJOB (MOHO-, JW- M TOJHMcaxapuuel). [Jroko3a —
IPOCTEHIIMA MOHOCaXxapua: OCOOEHHOCTH CTPOCHMs MOJEKYJbl, PU3MUECKUE U XMMUYECKHE CBONCTBA
(B3ammopeiictue ¢ ruapokcuaom wmenu(ll), oxucnenme ammmuayHbIM pacTBOpoM okcunaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KE€HHE TJIOKO3bl), HAXOXKAECHUE B MPHUPOJE, IPUMEHEHHE, OMOJIOTHYECKas poJlb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemtono3a Kak nOpupoaHble nonuMepbl. CTpoeHHe Kpaxmajga U LEJUII0JI03bI.
dusnueckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TUAPOJIN3, KAUeCTBEHHAS PEAKILIUs C HOIOM).

DKcnepumenmanbHbvie Memoobl U3y4eHUs 8ewecmes U Ux npespaujerHull: poBeJeHre, Habl0JeHUe
U OIMCAHHE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAUYECTBEHHBIE PEAKLIHUU OJHOATOMHBIX
CUpTOB (OKMCIIEHUE 3TaHoa okcuaoM Meau(1l)), MHOroaToMHbBIX CIMPTOB (B3auMOJIEiCTBHE TIIUIIEPHHA
¢ ruapokcunom Mmeau(ll)), amprernoB (OKHCIEHHME aMMHAYyHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcunom menu(ll), B3ammopneiicTBue Kpaxmana ¢ HOJOM), IPOBEIEHHE NPAKTUYECKOH paboOThI:
CBOWCTBA pacTBOPa yKCYCHON KUCIIOTHI.

Pacuémmnuie 3a0auu.

Bbruncnenuss 1no ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM IPOAYKTa PEaKLUU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKLIUH).

A3oTcozepikaliye OpraHun4ecKue CoeInHEHMs.

AMUHOKHCIIOTBI KakK aMmdoTepHbIe oOpraHuveckue coequHeHus. Dusznyeckne M XUMHYECKHUE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe riuurHa). buonorndeckoe 3HadueHne aMMHOKUCIOT. [lenTuabl.

benku xak mpupoaHbIE BHICOKOMOJIEKYISIpHBIE coenHeHus. [lepBuyHas, BTopu4Has ¥ TpeTUYHAsS
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: T'MIPOJIN3, IeHATypalysl, KaYeCTBEHHbIE PEAKIIUU Ha
OenKu.

DKcnepumenmanvhvie Memoobl U3YYEHUs. eujecme U ux npeepaujenuti. HabJIIOJCHUE U OIMCaHUe
JIEMOHCTPAIMOHHBIX OIBITOB: IeHATypalus OCIKOB IIPU HArPEBaHUH, LIBETHBIC PEaKIIUN OCIIKOB.

BbicokoMo1eKyJIsIpPHBIE COeIMHEHUS

OCHOBHBIC TOHSATHS XMMHUU BBICOKOMOJICKYJSIDHBIX  COCAMHEHUI: MOHOMEp, IOJIUME,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpH3aLUM, CpeAHsAs MoJeKyispHas Macca. OCHOBHBIE METOJIbI
CHHTE32 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH — MOJIMMEPU3aLUs U TOJTUKOHICHCALUS.

OKcnepumenmanvHvie Memoobl U3YYEHUs GewjeCme U UxX npespaujeHuii; O3HAKOMIIEHHE C
o0pa3naMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

Mesicnpeomemnvie céa3u.

Peanuzanusi MeXIpeIMETHBIX CBs3€M IpUM H3ydeHUM opraHudeckod xumuu B 10 kiacce
OCYILLECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TaK M IOHATHH,
SIBIISTFOIIMXCS] CHCTEMHBIMH JJIs1 OTJCNIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOue ecTecTBEHHO-HAyYHBIC TOHATHS: SIBICHHE, HAayyHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHs,
aHalU3, CHUHTE3, KJIacCU(PUKAMs, MNEpUOJUYHOCTb, HAONIOJEHUE, HW3MEPEHUe, OSKCIEPUMEHT,
MO/JICIIUPOBAHUE.

@dusnka: MaTepusi, SHEpPrus, Macca, aTroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHH YpOBEHb,
BEIIECTBO, TEJO, O0BEM, arperatHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIWYMHBI U EIUHUIBI UX
U3MEpEeHusl.

buonorusi: knerka, opraHu3Mm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIB, TIOJIE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mnuieBble NPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO IHUTAHUSA, MOIOIIME CPEACTBa,
JICKapCTBEHHbIE M KOCMETHMYECKHE IpenapaThl, MaTepualbl M3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



11 KJIACC
OBIASA U HEOPTAHNYECKASA XUMMUSA

Teopernvyeckne 0CHOBbI XMMHH

Xumuyeckuit 3neMeHT. AtoM. Sapo atoma, U30TOMBI. DIIEKTPOHHAS 000JI0YKA. DHEPreTHYCCKHE
YpOBHHU, TMOAYpPOBHH. ATOMHBIE oOpOUTamu, S-, p-, d- s1aemMeHTbl. OCOOEHHOCTH pacHpeeiIeHUs
AJIGKTPOHOB MO OpOWUTANAM B aroMax »3JEMEHTOB TMEPBBIX YETHIPEX MEPHOAOB. IIEKTPOHHAS
KOH(UTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u llepuonuyeckas cucremMa xumuyeckux sieMeHToB JI. M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuoanueckoit cucremsl xumudeckux snemenToB /. M. MenneneeBa
C COBPEMEHHOW TEOpUel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XUMHUYECKUX
AJIEMEHTOB U O0pa3yeMbIX HUMH IMPOCTHIX M CIOXKHBIX BEUIECTB IO IpyHnaM U MepuojiaM. 3HaueHHe
[IEPUONYECKOI0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemniecTBa. XUMHUYECKasl CBA3b. BUbI XMMHYECKON CBSA3HM (KOBaJCHTHAsI HEMOJSpHAs U
MOJIIpHAsi, HWOHHAs, MeTaJumueckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHONH XWMHYECKOW CBSI3U
(oOMeHHBI M JOHOPHO-AaKIENTOpHbIN). BomopoaHas cBa3b. BameHTHOCTh. DIIEKTPOOTPHULIATEIHHOCTS.
Crenenb okucieHus. MIoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJNEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAIVIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[lonsstne o paucnepcHbIXx cucremax. VICTUHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas 10is
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coenvHeHud. HomeHkiiaTypa HeOpraHHMYECKHX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKHUX BEIIECTB, IPUHAIEKAIINX K Pa3IMUHbIM KJIaccaM.

Xumunyeckas peakius. Kinaccudukanus XMMHUECKUX PeaKIMil B HEOPIraHUYECKOM M OPraHUYeCcKOM
XUMHM. 3aKOH COXPaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS HHEPrUu IpU
XUMHUYECKUX PEAKIUSAX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTb OT Pa3IHYHBIX (akTopoB. OOpaTuMble peakiuu. XMMHYECKOEe
paBHOBecHe. DaKTOPHI, BIUSIOUIME HA COCTOSTHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle [laTense.

OnexTponutnueckas auccouuanus. CunapHble U cinalble 37eKTpoauTsl. Cpena BOAHBIX pacTBOPOB
BEILIECTB: KUCJasi, HEUTpajibHasl, LIEI0YHAsI.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Oxcnepumenmanvhvie Memoobl U3YYeHUs Gewecms U Ux npespaujenuii: IEMOHCTpaIs TaOJuil
«Ilepuoguyeckas cucrema xumuueckux odseMeHtoB JI. WM. MenneneeBa», usydeHue Mojeneu
KPUCTANIMYECKUX PEIIETOK, HAOMIO/IEHUE U OMHMCAHHUE JEMOHCTPAIIMOHHBIX W JaOOPATOPHBIX OMBITOB
(paznokeHue Nepokcuja BOJIOPOJAa B IPUCYTCTBUU KaTalau3aTopa, ONPEIEICHHUE Cpelbl pPacTBOPOB
BEUIECTB C IIOMOIIbIO YHUBEPCAJIBHOTO MHIUKATOpa, pEakUWd HOHHOTO OOMeHa), INpPOBEACHUE
MPAaKTUYECKON paboThl «BiusHue pa3nIu4HbIX (aKTOPOB HA CKOPOCTh XMMUYECKON PEaKIum».

Pacuémmnuie 3a0auu.

Pacuérbl 1o ypaBHEHMSM XHMMHMYECKUX DPEAKLUH, B TOM 4YHUCIE TEPMOXHMHUYECKHE DPaCUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM MTOHATHS «MACCOBast J10JISI BEIIECTBAY.

Heoprannueckas xumus

Hewmerannsl. [lonoxxenne nemeraimoB B Ilepuoauueckoit cucreMe xumuueckux sneMmeHtoB [I. WM.
MenzeneeBa U OCOOEHHOCTH CTpOeHUs aToMOB. (Pu3HUECKHE CBONCTBA HEMETAJIOB. AJUIOTPOIUs
HEMETAIJIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYEeCKHE CBOMCTBA BaXKHEUIINX HEMETaJIOB (TaJoreHoB, cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUN (OKCHUI0B, KUCIOPOJACOAEPKAIIMNX KUCIIOT, BOJOPOJAHBIX COEINHEHUN).

[IpuMeHeHne Ba)KHENIINX HEMETANIOB U UX COCIMHEHUM.

Meramnsl. [lonoxxenne meramioB B llepuogumyeckoi cucreme xumuyeckux sieMeHros [l WM.
MenpeneeBa. OcoO0EHHOCTH CTPOEHHUS IEKTPOHHBIX 000J04YeK aToMoB MeTayuioB. OOmme dusnueckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUUECKUN Psijl HAIPSDKEHUN METaJlIOB.

XHWMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHH, KM, KaJblUA, MarHui, aJlOMUHUH,
LIUHK, XPOM, XKEJI€30, ME/Ib) U UX COCTUHEHUII.

O61ue cnocoObl nmoxy4eHus: MeTaioB. [[puMeHeHue MeTamuioB B OBbITY U TEXHHUKE.

OKkcnepumenmanvHble Memoobl U3VHEHUs 6euwjecms U Ux npeepaujeHull: W3y4eHue KOJIICKIHH
«MeTamibl ¥ CIUIaBb», OOPa3lOB HEMETAJUIOB, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1ay, HaOII0JeHUEe U



OMMHMCAaHWE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHIA ATIOMUHUS C
pacTBOpaMu KUCIIOT U LIeJI0Uel, KaYeCTBEHHbIE PEaKIIMK Ha KAaTHOHBI METAJLIOB).

Pacuémmnuie 3aoauu.

Pacuétbl Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, pacYEThl MAacChl (00bEMa, KOTMIECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUU, €CIIN OJHO U3 BEUIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Ponp xumMum B oOecrnieuyeHUU HKOJIOTMYECKOM, JHEPreTUYecKOM M THILIEBOM 0e30MacHOCTH,
pa3BuTuu MeAUIUHEL. [ToHATHE 0 HAYYHBIX METOaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUN.

[IpencraBiaenuss 00 OOIIMX HAYYHBIX MPUHIMUIAX MPOMBIIUIEHHOTO TMOJYYEHHUS Ba)KHEHUIINX
BEILIECTB.

YenoBek B MHpE BEIIECTB U MaTepHAJIOB: BaKHEHIIME CTPOUTEIbHBbIE MAaTepHUalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, Marepuaibl Uil SJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4ecKre U MUHEpaIbHbIe y100pEHUS.

Xumusi M 370pOBbE YEJIOBEKA: IMpaBWja HMCIOJIb30BaHUS JICKAPCTBEHHBIX IpPENaparoB, MpaBuiia
0€3011acCHOT0 UCIIOIb30BAHUS MPENapaToB OBITOBOM XUMUU B TOBCEIHEBHOM JKU3HH.

Mesicnpeomemnule ces3u.

Peanuzarus MexXnpeIMEeTHBIX CBS3CH NP U3yUYeHUH OOIIIEeH U HeOpraHudeckoi XxuMuu B 11 kacce
OCYIIIECTBIISIETCS 4Yepe3 UCIOJIb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHUN, TaK W TOHSATHH,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01mue ecTeCTBeHHO-HAYYHbBIE TIOHSTUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAIIU3, CUHTE3,
KJaccuuKanus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

dusuka: wmarepus, OHHEprus, macca, aroM, OdJEKTPOH, NPOTOH, HEWUTPOH, HOH, H30TOIl,
PaZOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKHI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperaTHOEe COCTOSIHHE
BelIeCTBa, (PU3NIECKIE BETUIHHBI M CTUHUIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: xierka, opraHu3M, skocucreMa, Ouocdepa, Makpo- U MHKPOIIEMEHTbI, BUTAMUHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOPHbIE IOPOJIbI, MTOJIE3HBIE HCKOIAeMbIe, TOTLIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIIUICHHOCTb, METALUIypTusi, MTPOU3BOACTBO CTPOUTEIIBHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IMPOU3BOJCTBO, MUIIEBAsl MPOMBIILICHHOCTD, (apMalleBTUYeCcKas
MIPOMBILIIEHHOCTh, TMPOU3BOJICTBO KOCMETHUYECKUX IIPErnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUajIoB, FIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHUS OOYYaIOIIMMUCS MPOrpaMm
cpenHero ooOmero o60pazoBaHus (JMYHOCTHBIM, METANpEAMETHBIM U TNpeAMETHbIM). HayuHo-
METOJIMYECKOW OCHOBOHM ISl pa3pabOTKH TUTAHHPYEMBIX PE3yJIbTaTOB OCBOCHHS IMPOTPAMM CPEIHETO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIHLHOCTHBIM MMOAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHUSI TpeaMeTa «XUMHUS» Ha ypPOBHE CpeAHEro ooimero oOpa3oBaHHs BBIACJICHBI CIEAYIOLIUE
COCTABJISIOLIHE:

OCO3HaHHWE OOYy4YalOIIMMUCA POCCUHUCKONM TpaXIaHCKOW HICHTUYHOCTHU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYMe MOTUBALMU K 00YUEHHUIO;

[[EJICHANIPABICHHOE Pa3BUTHE BHYTPCHHUX yYOCKICHUI TUYHOCTH HA OCHOBE KJTFOUEBBIX IICHHOCTEH
Y UCTOPUYECKUX TPaIUIHi 6a30BOM HAyKU XUMUU;

TOTOBHOCTB U CITIOCOOHOCTH 00YUAIOIINXCSI PYKOBOJICTBOBATHCS B CBOCH J€ATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMU, MPUCYIIUMU IEJIOCTHON CUCTEME XMMHYECKOTro 00pa3oBaHus;

HaJIM4YMe TPABOCO3HAHUS HKOJIOTHMUYECKON KyJIbTyphbl M CIOCOOHOCTH CTAaBUTh L€ M CTPOHTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS TIpeaMeTa «XUMUs» IOCTUTATCS B €IMHCTBE y4EOHOU H
BOCIIUTATEIbHON /EATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU M HJ€aJaMH POCCHUUCKOTO TPaKJAHCKOTO OOINeCTBA, MPUHSATBIMU B
o0miecTBe HOpPMaMH U TPaBWJIAMHU TIOBEJEHHUS, CIOCOOCTBYIOUIMMH IpOIlEcCaM CaMOIIO3HAHUSA,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTU 00YJaIOIIIXCS.

JluuHOCTHBIE pe3yNbTaThl OCBOEHUS MMpeaMera «XUMHUS» OTpakaioT C(HOPMUPOBAHHOCTH OIIBITA
MO3HABATEIILHON M TPAKTHUYECKOHN NEATEeIHbHOCTH O0yUYaIONUXCs 110 Peaau3allii IPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro0 BOCIIUTAHUS:

OCO3HaHHUs O0YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U O0A3aHHOCTEH, yBaXKEHHs K 3aKOHY
1 TIPABOTIOPSIKY;

MIPEJICTaBJICHHS O COLMATbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPH CO3/JaHUU YYEOHBIX IPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPCHHSI, JIOTUKY U apryMEHTHl APYTUX TpH
aHaJlM3e pa3jINYHbIX BUJOB yUeOHOM NesSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

LEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTE€UECTBEHHOM XUMHUH;

YBOXCHHSI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUICCKOTO MPUMEHEHHS XUMUH,
OCO3HaHHUS TOTO, YTO JIOCTHXKEHUS HAYKH €CTh pe3yJIbTaT JUIMTEIbHBIX HAOIIOJCHHM, KPOMOTIMBBIX
IKCIIEPUMEHTAILHBIX TIOUCKOB, TIOCTOSIHHOTO TPY/Aa YY€HBIX U IPAKTHKOB;

MHTEpeca W MO3HABaTEJIbHBIX MOTHBOB B MOJYYEHUHM M TOCIEAYIOIIEM aHaiu3e MHbopMaluu o
MEPEIOBBIX JOCTIKCHUSX COBPEMEHHON OTEUECTBEHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBS3aHHBIE C XUMHUYCCKUMHU SBICHUSMHU, W TPHHUMATH
OCO3HaHHBIE PEIIEHUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBAThH CBOE MOBEJICHUE W TIOCTYIKU CBOMX TOBAPUIIEH C TIO3UIIMIA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHUS KYJILTYPHI 310POBbSI:

MOHUMAaHMUST IEHHOCTEH 370poBOro M  0Oe3omacHOro obpa3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

coOroieHust paBuil 0e30MacHOro OOpalleHHs ¢ BEIIECTBAaMU B OBITY, MOBCEAHEBHON KU3HU U B
TPYAOBOM AEATEIbHOCTH;



[IOHUMAHUs LIEHHOCTU IPaBWJI MHAMBUIYAJIBHOTO U KOJIJIEKTUBHOIO OE€30MAaCHOIO IOBEJCHUS B
CUTYaLUAX, YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCTECICTBUI U HENPUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS alKOToJisl, HAPKOTHKOB,
KypeHus);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTU B y4€OHO-UCCIIEJOBATEIbCKOM JEeSATeNbHOCTH, OOIIECTBEHHO
10JIE3HOM, TBOPUECKOM U IPYIUX BUJAX JAESATEIBHOCTH;

YCTAHOBKHM Ha aKTHMBHOE YYacCTHE€ B PELICHUHU NMPAKTUUYECKUX 3a]ad COLMAIIBHOW HANPABICHHOCTH
(B pamMKax CBOETro KJiacca, IIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY H3YyYEHHUIO MpOQeccHil pa3InyHOro poja, B TOM 4YHCIIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXXEHUS K TPYAY, JHOJAM TPYJa U Pe3yJbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHAMBHIYaJIbHOH TpaeKTOpuu oOpa3oBaHus, Oymymien
npodeccun U peanu3anuu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIMTAHMS:

9KOJIOTMUYECKHU 1I€JIECO00PA3HOr0 OTHOLIEHUS K MPUPOJE, KAK UCTOYHHMKY CYIIECTBOBAHHUS JKU3HU
Ha 3emie;

MOHMMAHMs TJ00ATBPHOIO XapakTepa SKOJIOTWYECKUX MpoOJeM, BIMSHUS HSKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU CpEIbl;

OCO3HAaHUS HEOOXOJMMOCTH MCIIOJNb30BaHUS JOCTM)KEHUH XUMHUU JJI1 PEIICHHsS BOIIPOCOB
PalMOHAIBHOTO PUPOIOIOJIB30BAHNS;

AKTUBHOI'O HEINPUATHs ICHUCTBUN, NMPHUHOCAIIUX BpEJ OKPYKAOLIEH NPUPOJHOU Cpele, YMEHHUs
MIPOTHO3UPOBATh HEOJArOMPHUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MpPEeANPUHUMAEMbIX JEUCTBUN U
IIpeIOTBpALIATh UX;

HaJIM4Ms Pa3BUTOrO YKOJIOTMYECKOTO MBIIUICHHUS], SKOJIOTHYECKON KYJIbTYpPhI, ONbITA JEATEIbHOCTH
JKOJIOTMYECKON  HAmpaBJIEHHOCTH, YMEHHUS  PYKOBOACTBOBATbCA MMM B I103HABATEIbHOM,
KOMMYHHMKAaTUBHOM U COIMAIBbHOM MpaKTUKe, CIOCOOHOCTH W YMEHHS aKTHBHO MPOTUBOCTOSTH
uaeosioruu xemohoouu;

7) 1EHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOIIECTBEHHOM MPAKTHUKHU;

MOHUMAaHMs Ceun()UKA XUMUHM KaK HayKd, OCO3HAaHUS €€ poiu B (POPMHUPOBAHUHU PAIMOHATIBHOTO
HAyYHOTO MBIIUICHUS, CO3[JaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KaIOIeM MHUpPE KaK O €IUHCTBE
IPUPOJBl U YEJIOBEKA, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIEM COXpPaHEHHS
MIPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JUII COBPEMCHHOW [HMBHIM3AalUUA: B e
TYMaHUCTHYECKON HaMpaBICHHOCTH M BaXKHOM POJIU B CO3JaHUHU HOBOM 0a3bl MaTepHalbHOM KYJIbTYpHI,
pelIeHnH [I00ANBHBIX MPOOJIEM YCTOMUMBOIO PAa3BUTHUS YEJIOBEUYECTBA — ChIPbEBOM, YHEPreTUUYECKOM,
MUIIEBOW U 3KOJOTUYECKOW 0e30MacHOCTH, B PAa3BUTUU MEIUIUMHBI, 00ECIIEYEHUH YCIOBUM YCHENIHOTO
TPYyZa U 3KOJIOTHYeCKH KOM(POPTHOH JKMU3HU KAXIOT0O WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4YacMble 3HAHMS AJIs aHAIM3a U OOBSCHEHUS
SBJICHUHA OKPY’KAIOIIET0 MHUpPa M MPOUCXOIAMIMX B HEM HM3MEHEHHWH, YMEHHUsS JelaTh 0OOCHOBAaHHBIC
3aKJIIOUYEHHSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOLIMXCS JTaHHBIX C LENbI0 MOJYYEHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHMS [JIs pelleHus mnpodieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON AEATENbHOCTH;

TFOTOBHOCTH U CIOCOOHOCTH K HENPEPBIBHOMY OOPa30BaHMIO U CaMOOOPAa30BaHUIO, K aKTUBHOMY
MOJIy4YEHHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMYHbIX cdepax MpohecCHOHATBHON AEATEIbHOCTH.



METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS y4EOHOrO TpeaMera «XHMHUsS» Ha YPOBHE CPEIHEro
o01mero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC Ui  (OPMUPOBAHUS  MHUPOBO33PCHHUS ~ OOYYAIOMIMXCS  MEXIUCIUITMHAPHBIC
(MeXIpeIMeTHbIC) OOIICHAYYHBIC IMOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KAapTHUHBI MHpa M
crenu(uKy METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CHCTeMa, HAYYHBIH (DaKT, NMPHUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHNE, HAOIIOICHNE, H3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC y4eOHbIC JelCTBUsA (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHBIC, PETrYJISATHBHBIC),
obecnieunBaromue GopMUpOBaHHE (YHKIIMOHATBHOW TPAMOTHOCTH U COIUAIBHONH KOMIIETCHIIUU
oOy4Jaronmxcs;

CIIOCOOHOCTh o0ydaromuxcs UCIIOJIb30BATh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAIbHbIE yuyeOHbIE AEHCTBUS B IIO3HABATEILHOW M COLMAIBHOM
IIPaKTHUKE.

MertanpeameTHble  pe3yiabTaThl  OTPAXKAIOT  OBJAJICHUE  YHHUBEPCAJIbHBIMU  Y4€OHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ICUCTBUSMU.

OBiajeHne YHUBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBAThH U AKTYaIH3UPOBAThH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh LENN JIEeATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX JOCTHKEHHS, COOTHOCHUTD
PE3yNbTaThl JESTEILHOCTH C ITOCTABIEHHBIMU LIETISIMHU;

WCII0JIb30BaTh MIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICIATh XapaKTepHbIE
MPU3HAKU TOHATUN U yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIINE MOHSITUS AJIS
OOBSICHEHUS! OT/IEIbHBIX (PAKTOB U SIBICHUI,

BBIOMpATh OCHOBAHMS U KPUTEPUHU JUIS KJIaCCU(UKALIMY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXy N3YyYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYX ICHHUS (MHIYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYMS B pPACCMATPUBACMBIX SBJICHHSX, (OPMYJIUPOBATH BBIBOIBI H
3aKJIIOUEHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbI€ B XUMUU CUMBOJMYECKUE (3HAKOBHIE) MOJIEIH,
peoOpa3oBbIBaTh MOJEIbHBIE MPEJICTaBICHUS — XMMHYECKUN 3HAK (CHMBOJ) 3JIEMEHTa, XUMHUYECKas
dbopMyIa, ypaBHEHNE XUMHYECKON PEAKIIUU — IPU PEIICHUU YICOHBIX MMO3HABATEIBHBIX U MPAKTUICCKUX
3a/la4, MPUMEHSTh Ha3BaHHbIC MOJENIbHBIC TNPEACTABICHUS MJISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHIA.

2) 6a30BbIe HCCIEN0BATEIbCKUE AeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAY4YHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

(dbopMyIHpoBaTh 1EU U 3a/1a4ll UCCIIEOBAHMSI, HCIOIb30BaTh OCTABICHHBIE U CAMOCTOSATEIHHO
chOpMyIUPOBAHHBIE BOMPOCH B KAa4eCTBE HWHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (DOpMHUpOBaHUS
TUIOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

BJIQJIETh  HABBIKAMH  CaAMOCTOSITEJIBHOTO  IUIAHUPOBAHWUS U MPOBEJICHUS  YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBAaThH YMEHHUs HaOII0OJaTh 3a XOJOM IIpoliecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATH €T0 PE3yNIbTaT, GOPMYyITUPOBATH 000OIIEHUSI U BBIBOJBI OTHOCUTEIILHO JIOCTOBEPHOCTH
PE3yJIbTAaTOB MCCIIEAOBAHUS, COCTABIISTE OOOCHOBAHHBIN OTUET O MPOJICIIAHHON paboTe;

pUOOpPETaTh OMBIT YYCHHUYECKON HCCIIENOBATENLCKON M MPOEKTHOM NEATENbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUs MPAKTUYSCKUX 3ajad,
MPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUS.

3) paGora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHHUKAX HMHQOpMaNMK (HAYYHO-IOMYJISIpHAs JIMUTEpaTypa
XUMHYECKOTO COJIEPIKaHUs, CIIPaBOYHBIC MOCOOUS, pecypchl MHTEepHETA), aHAIM3UPOBATH UHPOPMAITUIO
pa3IMYHbIX BUAOB M (OpPM TPEACTABICHUSA, KPUTUYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEUYUBOCTH;

(dbopMyIMpoBaTh 3aMpOChl U TPUMEHATh Pa3IMYHbIe METOJBI MPU MOUCKE U O0TOOpe MHPOPMALIHH,
HEO0OXOIUMOM JUTSI BRITIOJTHEHUS YIEOHBIX 3a/1a4 ONPEISIEHHOTO THIIA;



npuoOpeTaTh OMBIT  HCIOJIB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTMHA U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BEIOMPATh ONTUMANIbHYIO (OPMY HpeACTaBICHUs HHPOPMALUU (CXEMBI, IpaduKH,
JMarpaMMbl, TaOJINLblL, PUCYHKH U IpYTHE);

WCIOJIb30BAaTh HAYYHBIM S3bIK B KAa4eCTBE CPEACTBA NMPH paboTe C XUMHUECKOW HMH(OpMAaIHEn:
IPUMEHATh MEXIpeIMETHble ((pu3nueckue U MaTeMaTU4eCKue) 3HAKU M CHMBOJIBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJISTHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAIMU:

3aJjaBaTh BOINPOCHI IO CYLIECTBY OOCY)XKJaeMOH TeMbl B XOJ€ Juajlora W/WIU JUCKYCCHUH,
BBICKa3bIBaTh UACH, (DOPMYITUPOBATH CBOM IMPEIOKEHUS OTHOCHTEIBHO BBIOJHEHHS MPEATIOKCHHON
3aJauy;

BBICTYNIaTh C MPE3CHTAIMed pe3yJbTaTOB II03HABATENILHOW JIEATEIBHOCTH, IOJyYSHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJIHEHUM XUMHUYECKOTO 3KCIIEPHMEHTa,
IIPaKTUYECKON pabOThI IO UCCIIEJOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB, PEATHU3alUH YUeOHOro POeKTa
1 (GOpMYIMPOBATH BBIBOJBI 10 PE3YyJIbTATAM IPOBEAEHHBIX UCCIIEIOBAHUMN MMyTEM COTJIaCOBaHUS MO3ULUIH
B X0/1€ 00CYX/IeHUSI 1 0OMeHa MHEHUSIMH.

OniiaieHNe YHUBEPCAJIBHBIMH PeryissTHBHBIMH e CTBUAMU:

CaMOCTOSATENIFHO IUIAHUPOBATh U OCYLIECTBIIATh CBOIO ITO3HABATEIILHYIO JESITEIBHOCTD, OIPEAEIIsis
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb W IO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAaTh IpeJylaracMblii
ITOPUTM JCWCTBUH TpU BBHINOJHEHUH YYE€OHBIX M HMCCIEIOBATENbCKHX 3ajad, BBIOMpaTh Hambolee
3¢ GeKTUBHBIN cIOCO0 MX pELIeHHs C YYETOM IOJYyYEHMs HOBBIX 3HAHUH O BEIIECTBAX M XUMHYECKUX
peaKIusX;

OCYLLECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHaIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD> OTPAKakoT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTABIISIFONICH E€CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBJICHUNA TPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOOUMOH sl PELICHUs MPAKTUYECKHX 3ajad U
HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOPAas BKIIIOYAET: OCHOBOIIOJIATAIOIIMAE IIOHATHUS
(XMMUYeCKUIl ~ DJIEMEHT, aToM, DJEKTpOHHas  000J04YKa aToMa, MOJIEKyJla, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaméHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA 00BEM, YriaepoAHbIN cKeneT, (GyHKIUMOHAIbHAS TpYIIa, paguKal,
MU30MEpHUs, U30MEPBI, TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YIJI€BOAOPOABI, KUCIOPOL U a30TCOAEpKaIue
COEIMHEHHSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHMUS); TEOPHH U
3aKOHBI (Teopusl CTpOoeHMsI opraHuueckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHMs MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE TIOHUMaHHS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (DAKTOIIOTHYECKHE CBEICHHS O
CBOMCTBAxX, COCTaBe, MOJYYCHUH U O€30M1aCHOM HCIOJIb30BAaHUU BaXKHEHIIMX OPraHUMYECKUX BEIIECTB B
OBITY M IPAKTUYECKOM EATEIILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC NPHU3HAKU TOHSATHHA, YCTAaHABIMBATh HX
B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIME IIOHATUS IIPU OINHUCAHUM COCTaBa, CTPOEHUA U
MPEBPALLICHUN OPraHUYECKUX COCAUHEHUM;

cOPMUPOBAHHOCTh YMEHUW HCIOJb30BaTh XMMHYECKYI0 CHMBOJIUKY JJI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIIEHHOW) (GOpMya OpraHMYECKHX BEIIECTB U
YPaBHEHUH XUMHUYECKHX pPEaKLMi, HM3rOTaBIMBATH MOJEIM MOJIEKYJ OpPraHWYeCKHX BEIIECTB s
MJUTFOCTPALIUU UX XMMHUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABINBATh IPUHAIICKHOCTD U3YYEHHBIX OPTaHUYECKUX BEIECTB
M0 MX COCTaBYy M CTPOCHUIO K OIpeNeIEHHOMY KJacCy/Tpynie COeAMHEeHUH (YraeBoJOPOIbl, KUCIOPOA U
a30TcojiepKalllie COEJUHEHHS, BBHICOKOMOJICKYJISIDHBIE COEJAMHEHHUSA), JlaBaTh MM Ha3BaHHUS IO
cucremarnueckoil HomeHkinarype (IUPAC), a Taxke NpUBOAUTH TPUBUAIBHBIE HA3BaHUS OTAEIbHBIX
OpraHMYECKHUX BEIIeCTB (STWJICH, MPOINWJIEH, alleTUJIeH, OSTWICHIVIMKOIb, TIULEPUH, (EeHoI,



dopmanpaeru, aneTalbAeTui, MypaBbHHAas KHCJIOTa, YKCYCHas KHUCIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBas KUCIIOTA, MII0K03a, PPYyKTO3a, Kpaxmal, HeTi0103a, MIHIIKH);

c(OPMHPOBAHHOCTh YMEHHSI OTIPEACIATh BUABI XUMHUECKOW CBSI3U B OPraHMYECKHX COEIMHEHHSIX
(omMHApHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUSI TEOPHH CTPOSHUSI OPraHUYECKUX BEIIECTB A.
M. BytnepoBa asis oOBSICHEHUS 3aBUCMMOCTHU CBOMICTB BEIIECTB OT HUX COCTaBa M CTPOCHHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTpOCHHE, (U3MYECKUE M XHUMHUYECKUE
CBOMCTBA TUIIMYHBIX NPEACTABUTEIEH pa3IMUYHbBIX KJIACCOB OPIraHUYECKUX BELIECTB (METaH, ITaH, STUJIEH,
MpOMWJIeH, aleTuiieH, Oyraauen-1,3, merunOyraauen-1,3, OGeH30/, METaHON, ATAHO], ATHJICHTIUKOJb,
TIUIEepUH, (eHom, aneTanbAeruj, MypaBbHHAs U YKCyCHas KHCJOTHI, TJIOKO3a, KpaxMal, LeJJII03a,
aMUHOYKCYCHAsl KHUCJIOTAa), WJUIIOCTPUPOBATh T'€HETHYECKYI0 CBA3b MEXIy HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOAHOIO ChIpbi (HE(DTH,
IPUPOAHBIN Ta3, Yrojib), CIOCOOBI MX MEpPEepadOTKM M MPAKTUYECKOE IPUMEHEHHE IPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS 1O XMMHUYECKHM YpPaBHEHUSM (MaccChl,
0o0BbEMa, KOJIIMYECTBa HMCXOJHOTO BEUIeCTBA WM IMPOJIYKTa PEaKIMH MO H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOIO U3 UCXOIHBIX BEIECTB WM IIPOJYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOW 3HAHHM 00 OCHOBHBIX METOJaX Hay4YHOTO
[I0O3HAHUS, WCIIOJIb3YEMBIX B XHMHUU NPU U3YyYEHUU BEILECTB M XUMHUYECKHX SBJICHUM (HaOIOAEcHUE,
U3MEpEeHue, HKCHEPUMEHT, MOJAEIUPOBAaHUE), HCIOIb30BaTh CHUCTEMHBbIE XHWMHUYECKHE 3HAHMUS IS
MPUHATHS PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BEIIECTBAMM U HUX
IIPUMEHEHHEM;

cOPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWIA IIOJB30BAHHUS XUMHUYECKOW TMOCYIOW U
nabopaTopHbBIM O0OpYIOBAaHUEM, a TaKKe IpaBuja OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH IO BBIITIOJHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~YMEHUW  IUIAHUPOBATH U BBIIOJHATH XUMHUYECKUH  HKCIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB IIPU HArPEBAHUU, MOJYYEHUE ITUIEHA U U3yUYEHUE €r0 CBOWCTB,
KAueCTBEHHbIC PEaKIUU OPraHMYECKUX BEIIECTB, JIeHATypalusi OENKOB IMpU HArpeBaHUU, I[BETHHIC
peakiuu OeJIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHHUKH O€30MAaCHOCTH MPU OOpaIllEHHH C BEIIECTBAMHU
U J1a00paTopHBIM 00OpYIOBaHUEM, MPEACTABIATH PE3yJIbTaThl XMMHUUYECKOTO SKCIepuMeHTa B (dopMme
3aIUCH YPAaBHEHHUH COOTBETCTBYIOIINX PEAKIMA U POPMYIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHHUM  KPUTUYECKH  aHAJIM3UPOBATh XUMHUYECKYI0  HHGOpMAIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpeicTBa MaccoBoi nH(popmanuu, UHTEpHET U IpyTux);

c(OpPMUPOBAHHOCTh YMEHHI COOIOIaTh MpaBuiIa SKOJIOTMYECKU II€JIeCO00pa3HOro MOBEIEHUs B
OBITY M TPYJOBOH JEATEIBHOCTU B LENAX COXPAHEHHUS CBOETO 3/I0POBbSI M OKPY)KAIOLIEH MPUPOIHON
Cpelbl, OCO3HAaBaTh OMNACHOCTb BO3JCHCTBHUS HA JKHUBBbIE OPraHU3Mbl OIPEAEIEHHBIX OpPraHUYECKUX
BEUIECTB, IMOHUMass cmbica mnokazartens IIJIK, moscHATH Ha npumepax CcIOCOObl YMEHBIIEHHUS U
MPEAOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIO0BEKA.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOeHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUNA: O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUU B TMIO3HAHUU SIBJICHUI TIPUPOJIBI, B (POPMUPOBAHUN MBIILICHUS W KYJIBTYPbI
JUYHOCTH, €€ (PYHKIHOHAIHHOW TI'PaMOTHOCTH, HEOOXOIMMON [UIsl peUIeHHs NPAaKTHUYECKUX 3aaad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CpE/Ie;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIIKOYAET: OCHOBOIIOJIAralOIINE IOHITHUS
(XMMHUYECKHUI JIEMEHT, aTOM, U30TOI, S-, P-, d- SJEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJIApHBIA 00BEM, BaJIEHTHOCTb, 3JEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas CBS3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKAasl, BOJOPOJIHAsN), KPUCTAUNINYECKAsT PEIIETKA, TUIBI XUMHUYECKHUX
peakuuii, pacTBOp, SJIEKTPOIUTHI, HEDJIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAs JHUCCOLUALNSA, OKUCIUTEIb,
BOCCTAaHOBUTEJb, CKOPOCTh XUMUYECKON pEaKLIMH, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (T€OpUs
3IEKTPOJUTUYECKON JUCCOManuy, nepuoanyeckuii 3akon . . MeneneeBa, 3aK0OH COXpaHEHUsI MACChl
BELIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS SHEPIUU MPU XUMHUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKAllME€ B OCHOBE ITOHUMAHMS



MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTMUECKHUE CBEJICHHUSI O CBOMCTBAX, COCTABE,
MOJIyYUeHUH U OE30MaCHOM HCIIOJIb30BAHUM BAXKHEWMIUX HEOPraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKOU JEATEILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEepHbIE MPU3HAKU IOHSATUH, YCTaHABIMBATh HX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MIPU ONMHUCAHUHM HEOPTraHWYECKUX BEIIECTB U UX
MPEBPAILICHUH;

c(hOPMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XMMHYECKYI) CHMBOJIMKY IIJISi COCTaBJICHHS (OpMYI
BEIIECTB W YPaBHCHHH XUMHUYECKHUX peakiui, cucremarndeckyro HoMmeHkinarypy (IUPAC) wu
TPUBHUAIIbHBIC HA3BAHUS OTJEIbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbIM Ta3, YIJIEKUCHIBINA Ta3, aMMHUaK,
raméHasi U3BeCThb, HeranéHasi U3BECTh, IUTHEBAs COJA, MUPUT U IPYTHE);

chOPMUPOBAHHOCTh YMEHHH OMPEACNATh BAJICHTHOCTh W CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCAMHEHMSIX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAs, MOHHAf,
MeTaJuIMuecKasi, BOAOPOAHAs) B COCIMHEHUSX, TUIl KPUCTALTUYECKON PEIIETKH KOHKPETHOIO BEIIECTBA
(aToMHasi, MoOJEKyJsApHas, HOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPHUHAJIC)KHOCTh HEOPTaHWYECKUX BEILECTB MO HX
COCTaBy K OINpPEAeNEHHOMY KIIACCY/TPYIIe COSAUHEHUN (IIPOCThIC BEIIECTBA — METAJLTBI M HEMETAILIHI,
OKCH/Ibl, OCHOBAaHHUSI, KUCTIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUH DPACKPBIBATh CMBICH Mepuoaudeckoro 3akoHa [[. M. MenneneeBa u
J€MOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOLIYI0, OObSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DyHKIINU;

c(OPMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 mnepuonoB llepumoamyeckoid cucteMbl xumuueckux sjemeHToB [[. M. Menpgeneena,
UCIIONIB3YSl TOHSTHS «S-, pP-, d-2JIEKTPOHHBIC OPOUTAIN», «IHEPreTUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUSl CBOMCTB XMMHUYECKHUX JJIEMEHTOB M KX COCIMHEHHMH IO NepuojaM u
rpynmaM [lepuoardeckoi cucteMbl XUMUYECKUX 3J1eMeHTOB /[]. 1. Menneneesa,;

cOpPMUPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBa
HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPKAATh CYLIECTBOBAHME T€HETUYECKOM CBSI3U
MEXJy HEOpPraHWYEeCKHMMH BEIECTBAMU C IIOMOILBK) YPAaBHEHHH COOTBETCTBYIOUIUX XUMHUYECKHX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUSI KJIAaCCUPHUIIMPOBATH XUMHUUECKHUE PEAKIIUU 110 Pa3IMYHbIM MIPU3HAKAM
(uucmy M COCTaBy pearupyrolIuX BeHIECTB, TEIOBOMY 3(h(EKTy peakiuu, U3MEHEHHUIO CTereHel
OKHCJICHUS DJIEMEHTOB, 00OpPaTUMOCTH PEAKIINH, yYACTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS PEAKIUN pPA3JIMYHBIX THUIIOB, TOJHBIE U
COKpalIEHHbIE YpaBHEHUS! pEakKlMii MOHHOTO OOMEHA, YUUTHIBAs YCJIOBHSI, IPU KOTOPBIX ITH PEaKIUU
UIYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH pEAKUUHU, MHOATBEPKIAIONINE KAYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABaTh OMNBITHHIM IyTEM HOHBI, NMPUCYTCTBYIOIIUE B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX BELIECTB;

c(hOPMUPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKHUCIHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX PeaKLuid;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOH pEaKIuu OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIEHUsS XMMUYECKOTrO0 PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiictBus (npunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI, JICKAIIME B OCHOBE
MIPOMBIIIJICHHOTO MOJIY4YE€HUSI CEPHOM KHUCIIOThI, aMMHUaKa, a Takke c(HOpPMUPOBAHHOCTH MPE/ICTABICHUIM
00 0o0MIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO TIPOU3BOICTBA,

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCIICHUS C UCIIOJIb30BAHUEM MOHSITHUS «MaccoBas OIS
BEILIECTBA B PaCTBOPE», 00BbEMHBIX OTHOILICHUN T'a30B MPU XUMUUYECKUX PEAKIUAX, MACChI BEIIECTBA WU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBAa, Macce WM O0BbEMY OJHOTO M3 Y4acTBYIOIIMX B
peaKkiuu BeHIeCTB, TEIIOBOro 3(dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHECHHS MAacChl BEIICCTB,
MIPEBPALLCHHS U COXPAHEHUS SHEPTUU;

chOPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWIa TMOJB30BAHHUS XUMHUYECKOW TMOCYIOW U
1abopaTopHbBIM O0OpYIOBAaHUEM, a TaKKe IpaBuja OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSAMH T10 BBITTOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;



c(OPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBITOJIHATH XUMHUECKUI SKCIIEPUMEHT (paziioKeHHE
MepOKCHUJIa BOJOPOAA B MPHUCYTCTBUU KaTaluu3aTopa, ONpEIEIICeHHE CpeIbl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHHBEPCAIBHOTO WHAMKATOPA, BIMSHUE DPA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHYECKOM
peaxkiuu, peakliui MOHHOTO 00MeHa, KaUeCTBEHHbIE peakliy Ha Cyib(aT-, KapOOHAT- U XJIOPU/I-AaHHOHBI,
Ha KaTHUOH aMMOHMS, pEHICHUE SKCIEPUMEHTANBHBIX 3a7au 1Mo temam «Metamibs» u «Hemertambsny) B
COOTBETCTBUH C MpaBUJIaAMH TEXHUKH 0€30MacHOCTH IMpH OOpallleHuu C BEeIIeCTBAMU U JaOOpaTOPHBIM
000pya0BaHUEM, TPEACTABIATh PE3yJIbTaThl XUMHUECKOTO IKCIEPUMEHTa B (hopMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX peakluii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

cOPMHPOBAHHOCTh ~ yYMEHUH  KPUTUYECKH aHAIM3MPOBATh XHMHUYECKYI0  WH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBa MACCOBOM KOMMYHUKAIMH, IHTEpHET U IPYTrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpPaBUiIa HKOJOTHUYECKH IIEI€CO00pa3HOro MOBEACHHUS B
ObITY U TPYJOBOW NEATENIBHOCTH B LEISAX COXPAHEHHS] CBOETO 370POBbS M OKpPY)KAIOIIEH MPUPOAHON
Cpelbl, 0OCO3HABaTh ONACHOCTh BO3AECMCTBMSI HA JKUBBIE OpPraHU3MBbl ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHaTe Ha mpumepax crnocoObl YMEHBIICHHS M MPEJOTBpAIICHUS HX
BPEIHOI0 BO3/ICICTBUS Ha OPraHU3M YEJIOBEKa;

TEMATHYECKOE IINTAHUPOBAHUE
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[Ipenmer opraHM4eCKO XUMUH.
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Hroro no pazneny 3
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1.3 XUMHYECKUE PEAKLIUU 6 1 1
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2.2 Hewmeramisl 9 1 1
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INOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KoJnyecTBo yacoB
© R
No :I-; E é 5 s
h Tema ypoka Z 2 aTa Z 2 E &
n/m Yp Becero |2 g a S22 2
g 2 E ) = o © ¢
= = 2 9 =
Eo |28 % S o
A HEY =EeE
= a2 |F a M =T o=
1 [Ipenmert OpraHn4ecKon XHUMMWH, eé 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE
2 Teopus cTpoeHHUs OpraHUYECKUX COCIUHEHHUN A. 1
M. BytnepoBa, €€ OCHOBHbIE ITOJIOKEHUS
[IpencraBnenue o knaccuuKany OPraHUYECKUX
3 BemlectB. Homenknatypa (cucrematuyeckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX BELIECTB
4 AJNKaHBl: COCTaB M CTPOEHHUE, TOMOJOTHMYECKHUI 1
PAA
5 MeraH ¥ 3TaH — MPOCTEUIINME INPEACTaBUTEIN 1
AJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTuiieH ¥ [OpOonWwiIeH  —  [pocTeuIne 1
MPEACTABUTENHN AJIKEHOB
] [IpakTuueckas padota Ne 1. «Ilosnydyenue 3tunena | |
Y U3Y4YEHUE €ro CBOMCTB)
9 Ankanuensl. byranuen-1,3 u metunoyraauen-1,3. 1
[TonyyeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI
ATNKHUHBI: COCTaB U OCOOCHHOCTH CTpPOCHWS,
10 TOMOJIOTHYECKUH PsAll. ALICTUIIEH — IPOCTEHIINI 1
MPEACTaBUTENb AJIKHHOB
11 Beluncnenuss 10 ypaBHEHUIO  XMMHYECKOM 1
peakiuuu
12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTh apEHOB 1
13 ['eneTnueckas CBS3b YIJIEBOJOPOOB, 1
MPUHAISKANUX K PA3JIMYHBIM KJIacCcaM
[Ipupoausie HUCTOYHUKHU YTJIEBOJOPOOB:
14 MPUPOJHBIA Ta3 W TOMyTHbIE HE(TSAHBIC Ta3bl, 1
HeTh U IPOAYKTHI e€ epepadoTKu
[Ipupoausie HUCTOYHUKHU YTJIEBOJOPOOB:
15 MPUPOJHBIA Tra3 W TOMyTHbIE HE(TSAHBIC Ta3bl, 1
HeTh U IPOAYKTHI €€ nepepadoTKu
16 KonrtponbHas pabora no pazzaeny 1 1
«YT1eBOAOPOIBI»
17 [IpenenbHble OAHOATOMHBIE CHUPTHI: METAHON M 1
staHoJ. BogopoiHas cBs3b
18 MHOroaroMHble  COUPTBL:  ATWICHIJIMKOJIb U 1
[JIMLEPUH
19 @deHol: CTpOEHHE MOJIEKYJbl, (U3HUECKUe U 1
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
20 Anpaerunpl:  (GopMambACTHI W AlETAbJCTH/I. 1

ArteTon




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBBIe

21 1
KHUCJIOThI: MypaBbHHAsl M YKCYCHasi

2 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBopa 1
YKCYCHOM KHCIIOTBDY

23 CreapuHOBass W  OJICMHOBas ~ KHCJOTHI, Kak 1
MIPEACTABUTENM BBICIIUX KAPOOHOBBIX KHUCIIOT

24 Mpbiia KaK CONH BBICIINX KapOOHOBBIX KUCIIOT, UX 1
MOIOIIIEE JSHCTBHUC

75 CrnoxxHbie 2GuUpbl Kak TPOU3BOJAHBIC KapOOHOBBIX 1
KHUCJIOT. [ MIposn3 ClosKHBIX 2(UPOB

2% Kuper: tEaponus, mpuMeHEHHE, OuoJorHYecKas 1
POJIb JKUPOB

27 VYrieBonbl: coctaB, kiaaccudukaims. BaxHeimme 1
MPEACTABUTENN: TIII0K03a, (PYKTO3a, caxapo3a

28 KpaxmMan wu  wmemiono3a Kak  [PUPOJIHBIE 1
TTOJIMUMEPHI
KontponpHas pabora o pasneny

29 «Kucnopoaconepxamue OpraHUYECKUE 1
coenuHeHus»/  Bcepoccuiickas — mpoBepovHas
pabora
OOmas XapaKTEePUCTUKA a30TCO/IepKAIINX

30 OpraHuveckux coenuHeHuii / Bceepoccuiickas 1
MpoBepoyHas pabora

31 AMUHBI: METUJIAMUH U aHWINH 1
AMHHOKHCIOTHI KaK aM(OTEepHBIE OpPraHuYeCKUE

3 COEJUHEHHSI, HUX OHOJOrMYecKoe 3HAYCHHE. 1
IlenTnael. benxu Kak MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE COSJIMHEHUS

33 OcHOBHBIE MMOHATHUS XAMHHU 1
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN
OcCHOBHBIE METOIbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COCIMHECHUI. 1

HJ'IaCTMaCCBI, Kay41yYKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KUIIACC

n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

IIpakTuueckue

KonTtpoJbHbIe
padoTbI

padoThI

JlaTa

DJIeKTPOHHbIE
uMppoBbIe

o0pa3zoBare/ib-

HbIE PecypChl

XUMUYECKUA ~ DJIEMEHT.  ATOM.  DJEKTpOHHAas
KOH(UTypalysi aToOMOB

[lepuonuueckuii 3akoH u llepumoamyeckas cucrema
xuMuueckux annemeHToB /. . MeHneneeBa, ux cBs3b
C COBPEMEHHOU TEOpHEl CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XHUMHYECKHUX
3JIEMEHTOB M MX COEAUHEHUN [0 TrpynnaMm |
nepuojiaM. 3HAUYCHUE [MEePUOJUYECKOro 3aKoHa U
cucTeMbl XuMHuueckux ayiemeHToB /(.M. Menaeneera B
pa3BUTHM HAYKU

Crpoenne BemiectBa. XUMHMYECKas CBs3b, €€ BHIBI,
MEXaHU3MBbl ~ O0pa30BaHUS  KOBAJICHTHOW  CBSI3H.
BogopoaHas cBsi3b

BanentHocTh. OnekrpooTpunateabHOCTh. (CTeneHb
OKHCJICHHUS. BemectBa MOJIEKYJIIPHOTO u
HEMOJICKYJISIPHOTO CTPOCHHS

[lonsTe o aucnepcHbIX cuctemax. McTuHHBIE U
KOJUIOMJIHbIE pacTBOphl. MaccoBas [10Ji BellecTBa B
pacTBope

Knaccudukanuss u HOMEHKJIATypa HEOPTaHHMYECKUX
coeauHeHnil. ['eHeTnuyeckas CBs3b HEOPraHUYECKUX
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB

Knaccudukanus XUMHYECKHUX peakuui B
HEOPraHMYECKOM W OpraHu4eckol XHWMHUU. 3aKOH
COXPAaHEHHs MacChl BEILECTB; 3aKOH COXPAaHEHUS H
IIPEBPALLCHUS SHEPIrUU IPU XUMHUYECKUX PEaKLIMIX

Ckopoctb peaxkuuu. OOparumeie peaxkuuu.
XMMHYeCKOe paBHOBECHE

10

[Ipaktrueckas padora Ne 1. «BnusiHHE pa3IMYHBIX
(haKTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIiimy

11

OnexTponutruueckas  auccounanus. [lonstue o
BojiopogHOM TMokasarene (pH) pactBopa. Peaxium
HOHHOrO oOMeHa. ['mapoinn3 OpraHuyecKux U
HEOPraHWYECKHUX BELIECTB

12

OKUCIINATEIIFHO-BOCCTAHOBUTEIIbHBIE pEeaKIIHH.
[lonsitue 00 »JyeKTpONM3€ pacIUIaBOB U PacTBOPOB
coneit

13

Kontponbaast pabora mo pasneny «Teoperudeckue
OCHOBBI XUMUID)

14

Merasisl, ux nosnoxenue B Ilepuonuueckon cucreme
xumudeckux osaemenTtoB J. M. Mengeneea wu
0c00EHHOCTH CTpoeHusi aroMoB. O0mue ¢puznveckue
CBOWCTBAa METAJIJIOB

15

CmaBbl  METAUIOB.  DJIGKTPOXUMHUYECKUU  psll




HaprI}KGHI/Iﬁ MCETaJlJIOB

XUMHAYECKAE  CBOMCTBAa  BaXHEHUIIUX  METAIOB

16 (HaTpwmii, Kaaui, KaJbIUA, MarHui, aIFIOMUHUANA) U UX 1
COCIMHCHUI

17 XWUMUYECKHME CBOWCTBA XpomMa, MEOd U HX 1
COETUHEHUHN

18 XUMHUECKHE CBOMCTBA IIMHKA, JKejJe3a H HX 1
COCIUHCHUI

19 [IpakTuueckas pabora No 2. "Pemenue 1

SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTab»"

Hemeramnbl, wux mnonoxenue B Ilepuonnueckoi
20 cucTteMe XxuMuueckux snemMeHnToB Jl. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

@dusuyeckue CBOIICTBA HEMETAIOB. AJUIOTPONHUS

21 HEMETAIJIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa 1
U yriepoja)

2 XUMHYECKHE CBOMCTBA TAJOT€HOB, CEpPbl M UX 1
COCIMHEHUI

23 XuMmuyeckue cBoWcTBa aszoTa, (Gocdopa U uX 1
COETMHEHUH

24 XUMHYECKHE CBOWMCTBA YIVIEpOAA, KPEMHHMS H HUX 1
COCIMHECHUI

25 [IpuMeHeHne  BaXHEMIIMX  HEMETAUIOB M HUX 1

COETMHEHUH

O6oOmienne M cucTeMaTu3alusi 3HAHUH 1O TeMe
26 «Hemeramiby.  BplunciieHHs 10 ypaBHEHUSAM
XMMUYECKHUX peaKklil U TepPMOXMMHUYECKHE PacUEThI

27 IIpakTrueckas pabora Ne 3. «Pemenune 1
SKCIIEPUMEHTANIbHBIX 3a4a4 1o Teme "HemeTauibl"»

28 KoutponbHast pabora mo temam «MeTamuib» U 1
«Hemeramiby

29 Heopranuueckue ¥ OpraHMYECKHE  KHUCJIOTHI. 1

HeOpFaHI/I‘-IeCKI/Ie 1 OPraHn4YCCKUEC OCHOBAHUA

AMdoTepHble HEOpraHMYEeCKHEe U  OpraHuYecKue
30 coequHeHMs. ['eHeTnyeckas CBsi3b HEOPraHUYECKUX U
OpraHUYEeCKUX BEIIECTB

Pons XUMHNHU B oOecreyeHnu BKOHOFHHGCKOfI,

31 SHEPTEeTUYECKON M MUIIEBON 0€30MaCHOCTH, Pa3BUTHH 1
MEIUITTHBI

3 [IpencraBiaenuss 00 oOmmx HaydHbIX MPUHLHIAX 1
MIPOMBIIIJICHHOT'O MOJyYEHUs] B)KHEHIIIUX BEIIECTB

33 YenoBeKk B MUPE BELIECTB M MaTEPUAJIOB 1

34 XuMus ¥ 3J0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOU

10 KJIACC

OBPA30OBATEJILHOM ITPOT'PAMMBI

Kox
NpoBepsieMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMbl
cpefHero oouero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHU4eCKONH XUMHHU

1.1

CdopmupoBaHHOCTH MIPEJACTaBICHUI 0 XUMHYECKON COCTaBJIAIOLLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIU XUMHUH B TTO3HAHUU SIBJICHUI MPUPOJIBI,
B (OpMHpOBAaHMM MBIIUICHUS W KYyJIbTypbl JWYHOCTH, €€ (DYHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOI ISl pelIeHUs MPAKTUYECKUX 3a7ad U SKOJIOTUYECKHU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpefie

1.2

Brnanenue cucteMoil XUMHYECKUX 3HAHUM, KOTOPAsk BKJIKOYAET: OCHOBOIIOJIATAKOIINE
MOHATHS (MOJIEKYJa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS,
XUMUYECKas CBS3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBII 00BEM, YTIEPOIHBIN CKETET,
GyHKIMOHATBHAS TPYIINA, paguKai, W30MEpHs, W30Mepbl, TOMOJOTHYECKUI ps,
TOMOJIOTH,  YIJIEBOJOPOJbI, KHUCIOPOA- M  A30TCOJACpXNAIIME  COCAUHEHUS,
OMOJIOrMYeCKH aKTHUBHBIE BELIeCTBa (YTIEBObI, )KUPBI, OCIIKH), MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS); TEOPUM U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOCHHsSI opranuuyeckux BemiectB A.M. bBytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHUH, (HAaKTOIOTHYECKHUE CBEACHHS O
CBOMCTBAaX, COCTaBe, MOJyYEHUH M OE30MACHOM HCIIOJIb30BAHUU BaKHEUIIUX
HEOPTaHMYECKUX M OPTAaHMUYECKUX BEIIECTB B OBITY M MPAKTHUECKOH NIEATEIHBHOCTH
YeJl0BeKa

1.3

ChopMupoBaHHOCT, yYMEHMI BBISBIATH XapakTEpHbIE IPU3HAKU TOHSATHH,
YCTaHABIIMBATh HUX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIME MOHATHUS IPHU
OINMCAaHUU COCTaBa, CTPOCHHUSI U MIPEBPALICHUI OpraHU4YeCKUX COeTMHEHUN

1.4

C()OPMHUPOBAHHOCTh YMEHUH HUCHOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY  JJIS
COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEpHYTOH, COKpaIlEHHON)
GopMyn1  OpraHMYEeCKMX BELIECTB M  ypaBHEHMH XUMHUYECKUX pEakLui,
M3TOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB IS WIIIOCTPALUU UX
XMMHMYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMUpOBaHHOCTh YMEHUH YCTaHABIMBATH IPUHAIUICKHOCTh  HM3YYCHHBIX
OpPraHUYeCKUX BEUIECTB MO MX COCTaBy M CTPOCHHUIO K ONpEICNEHHOMY Kiaccy
(rpymnre) coenuHeHM (YTraeBOJOPOIbI, KHCIOPO U a30TCOJCPIKAIINE COCAMHCHUS,
BBICOKOMOJICKYJISIPDHBIE COCJAMHCHHMSI), J1aBaTh UM Ha3BaHUS 10 CHUCTEMATHUYECKOMN
nomenkiarype (IUPAC)

1.5

CchopMupoBaHHOCTb YMEHHUS ONPENEIATh BUABI XUMHUUECKOM CBA3HM B OPIraHUYECKUX
COEIMHEHMSIX (OJIMHAPHBIE U KPAaTHBIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS MPHUMEHSATH: IOJIOKEHHSI TEOPHUH  CTPOSHUS
opranudeckux eniectB A.M. BbytiepoBa 1 00bsCHEHHsS 3aBUCHMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHMsI MaCChl BEILIECTB

VYrneBomopoasl. Kucnmopopconepkamme #  a30TCOACPXKALIME  OPraHUYECKHUE
coeiMHeHUs. BEICOKOMOJICKYIISIpHBIC COSIMHEHUS

2.1

ChopmupoBaHHOCT, yMEHHMM MNPUBOAUTH TPHUBHAJIBHBIE HA3BAaHUS OTIEIbHBIX
OpPraHMYECKUX BELIECTB (ITHJICH, MPOMUIIEH, alleTHIICH, TUICHIJINKOIIb, MIUIIEPHUH,
denon, popmanbaerny, aneTanpAeTHa, MypaBbHUHAs KHCIOTAa, YKCyCHas KHCIOTA,
OJICMHOBasl KHWCJIOTa, CTEapUHOBas KHUCJIOTa, TIIOKO3a, (QpPyKTO3a, Kpaxmad,
LIEJUTI0JI03a, TIIUIIH)

2.2

ChopmupoBaHHOCT, YMEHUI XapaKTepH30BaTh COCTaB, CTPOEHUE, (hU3HUECKUE U
XMMHYECKHE CBOMCTBA THUNHMYHBIX MPEJICTaBUTENCH  pa3iMyYHbIX  KJACCOB




OpPraHMYECKUX BEIIeCTB (METaH, 3TaH, STHJICH, IIPOIUJICH, alleTUIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH301, METaHOJI, ATAHOJ, THICHTIINKOb, TJIUIEPHH, (EHOI,
aleTalbJCTU/, MypaBbHUHAs U YKCYCHAas KHCIIOTHI, TJIIOKO3a, KpaxMall, [eJUIi0J103a,
aMHHOYKCYCHasl KHCJIOTa)
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ChopMupOBaHHOCTh YMEHHS WJUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY
TUINWYHBIMU IPEACTABUTEISIMU  Pa3jIUYHBIX KJIACCOB OPraHMYECKUX BELIECTB
YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHYECKMX PpEaKkIHH C HCIOJb30BaHUEM

CTPYKTYPHBIX (OpMYyJI

24

ChopMupOBaHHOCTh YMEHHSI XapaKTEPU30BaTh HWCTOYHUKU YTIIEBOJAOPOIHOTO
ChIpbs (HE(DTh, MPUPOIHBIN Ta3, Yroyb), CHOCOOBI UX MEePePabOTKH U MPAKTHIECKOE
MIPUMEHECHHE TPOIYKTOB MEPepadboTKH

XuMUA U )KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCT, YMEHUW BaJIeTh CHCTEMOI 3HaHHI 00 OCHOBHBIX METOJaX
HAyYyHOTO I[IO3HAHUS, MWCIOJNB3YEeMbIX B XHMHUW TIpU M3YyYEHUU BEIIECTB U
XUMUYECKUX SIBJICHUM (HAOIIOJIEHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOACIUPOBAHNE),
UCIOJIb30BaTh CHCTEMHbIE XHMHUYECKHE 3HAHUS [UIS MPUHSATHS pElICHUN B
KOHKPETHBIX JKM3HEHHBIX CHTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHHEM

3.2

ChopmupoBaHHOCT, yMEHHI COOMIOATh TMpaBUa IOJTH30BAHUS XUMUYECKOM
Mocy/Iol U JabopaTOpHBIM OOOpYAOBaHUEM, a TaKKe MpaBuia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH TI0 BBIOJHEHHIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB

33

ChopMupoOBaHHOCTb ~ YMEHHMH  IUIAHUPOBaTb U BBINOJIHATH ~ XUMHUYECKUH
HKCHEPUMEHT (MPEBPAIIEHUsI OPraHMYECKUX BEIIECTB IPU HAarpeBaHUM, MOIy4YEHUE
JTUJICHA U U3YYEHUE €TI0 CBOWCTB, KAUECTBEHHBIC PEAKI[UU OPraHUYECKUX BEIIECTB,
JieHaTypauus OEJIKOB IIPU HarpeBaHUU, IIBETHBIE PEAKLUU O€JIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHHKH O€30MacHOCTM TpU OOpaIlIeHWH C BELIECTBAMU U
na0opaTOpHbIM ~ 000OpYJOBAHUEM; MPEJACTABIATh  PE3yJabTaThl  XMMHUYECKOIO
SKCHepUMEeHTa B (opMe 3amuch ypaBHEHUIH COOTBETCTBYIOUIMX pPEaKUUNd |
(opMyIMpOBATh BBIBO/BI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

CchopMupoBaHHOCTh YMEHU TPOBOJUTH BEIYUCIICHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMA, KOJIMYECTBA MCXOAHOIO BELIECTBA WM HPOAYKTa PEaKLUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOAHBIX BELIECTB WIIU
IIPOJYKTOB pEaKIUN)

3.5

ChopmupoBaHHOCTE ~ YMEHUH  KPUTHUECKH  aAHAIM3HPOBATh  XUMHYECKYIO
uH(popMallIo, TONy4YaeMyld M3 pa3HbBIX MCTOYHHUKOB (CpeacTBa MaccOBOil
uHdopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHI COOJIIOATh MpaBUila SKOJIOTHYECKHU 11ETIECO00Pa3HOTo
NOBEJCHUsI B OBITY M TPYAOBOW JEATEIBHOCTH B ILENIAX COXPAaHEHHS CBOEIO
3I0POBBSL U OKPYXKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH OIIACHOCTH BO3JECHCTBUS
Ha JKMBBIC OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAs CMBbICI
nokazarens [IJIK (mpeneiabHO JOMycTUMON KOHLEHTPALMK), OSICHATh HAa IPUMEpPax
CIOCOOB! YMEHBIICHHS U NMPEIOTBPAIIEHUS UX BPEAHOTO BO3AECHCTBHS HAa OPraHU3M
4eJI0BEKa




11 KJIACC

Kopn
NPOBEPSIEMOr0
pe3yJibTara

IIpoBepsiemble npeaMeTHbIEe Pe3yJbTAaThl OCBOCHHUSI OCHOBHOI 00pa3oBaTelbHON NPOrpaMMbI
cpeaHero o0mero oopasoBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHUH

1.1

Bnanenue cucremMoll XMMHYECKUX 3HAHUHM, KOTOpasi BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATHUSL (XUMHUYECKUN DIIEMEHT, aToM, JJICKTPOHHAs 00oJiouka aToma, s-, p-, d-
3JIEKTPOHHBIE opburanu aTOMOB, WOH, MOJIEKYIIa, BaJICHTHOCTD,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHCJICHUA, XUMHUYCCKAaA CBA3b, MOJIb, MOJIApHAA
Macca, MOJISIpHBIA O00BEM, KpUCTAIUIMUYECKasl PEeIIETKa, TUIbl XMMUYECKUX peakuuit
(OKHCITUTEIIbHO-BOCCTAHOBUTEIbHBIC, 9K30- U IHIOTEPMUUYECKUE, PEAKIIMH HUOHHOTO
o0MeHa), pacTBOP, JIEKTPOJIUTHI, HEITIEKTPOIUTHI, IEKTPOIUTUYECKAs JUCCOLUALIUS,
OKHUCJIMTENb, BOCCTAHOBUTENIb, CKOPOCTh XUMHUYECKOW pEaKUud, XHUMHYECKOE
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpUs DIIEKTPOIUTUYECKON IHUCCOLMAIIHH,
[lepuonnueckuit  3axkon .M. MenneneeBa, 3akOH COXpaHEHUS  MAacCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM $I3bIK XHUMHUH, (DAKTOJOTHYECKHUE CBEIEHHS O
CBOMCTBaX, COCTaBe, TOJYYECHUU M O€30MaCHOM HCIOJIb30BAHUM BaXXHEHIIMX
HEOPraHWYECKUX BEIIECTB B ObITY M MPAKTUYECKOM JIESTEIbHOCTH YEJIOBEKa

1.2

CdopMUpOBaHHOCTh YMEHUHN BBISBISATH XapaKTepHbIE MPHU3HAKW U B3aUMOCBS3b
U3YUYCHHBIX TOHATHM, NPUMEHSITh COOTBETCTBYIOUIUE TMOHATHUS NPU OMNHCAHUHU
CTPOCHHUSI U CBOMCTB HEOPraHMYECKHX BELIECTB W MX MPEBPALICHUH; BBISBIATH
B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C TOHATUSMHU W TPEJICTABICHUSIMH JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnagenue OCHOBHBIMH METOJAMM HAYYHOT'O MO3HAHMSA BEIIECTB M XMUMHYECKUX
sBJICHUH (HaOI0IeHUEe, U3MEPEHUE, YIKCIIEPUMEHT, MOACIIUPOBAHNUE)

1.4

CdopMUpOBAaHHOCTh yYMEHHH ONPEICNISITh BAJCHTHOCTh W CTCTICHb OKHCICHUS
XUMHYECKHX JJIEMEHTOB B COCAMHCHHSX pPA3JIMYHOIO COCTaBa, BHJl XHMMHYCCKOM
CBs3M (KOBaJICHTHAsl, HOHHAS, METAJUIMYECKasi, BOJAOPOHAS) B COCAUHCHHSIX, THUIL
KPUCTAIMYECKONH PEmETKH KOHKPETHOI'O BeEHISCTBa (aToMHas, MOJICKYJIspHas,
HMOHHAsI, METaJUTMYECKasl)

1.5

ChopMupoBaHHOCTH YMEHHUI ONpENENsITh XapaKTep Cpelasl B BOAHBIX pPacTBOPAX
HEOPraHMYECKUX COSAMHECHUN

1.6

ChopMupOBaHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XHUMHUYECCKHE PEAKIMH 10
pPa3IUYHBIM TMPHU3HAKaM (YUCIy M COCTaBy PEarupyrolluX BEHIECTB, TEIUIOBOMY
¢ deKTy peakiuu, U3MEHCHUIO CTENEHEeW OKHCICHHUS SJIEMEHTOB, OOpaTHMMOCTH
peaKIy, YYacTHIO KaTaJIn3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTAaBJIATH yPaBHEHHS PEAKIMHA Pa3IMYHBIX THUIIOB,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS PEAKIIMA HOHHOTO 0OMeHa, yUYUThIBas yCIOBUS,
IIPU KOTOPBIX 9TU PEAKLUU UAYT 10 KOHIA

1.8

ChopMupoBaHHOCT ~ yMEHUH  MPOBOAWUTH  PEAKIHMH,  MOATBEPKIAIOIINE
KAUeCTBCHHBII COCTAaB PpAa3JINYHBIX HEOPraHWYECKUX BEIIECTB, paCIO3HABATh
OIBITHBIM IIyTEM MOHBI, IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB

1.9

CdopMHUpOBaHHOCTH yMEHUU pacKkpbIBaTh CYIIIHOCTh OKHUCIIUTENLHO-
BOCCTAaHOBUTENIBHBIX PEAKIIMA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOrO OanaHca
ATHUX peaKIui

1.10

CdopMupoBaHHOCTh yYMEHHH OOBACHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH YMEHHI OOBACHATH XapaKTep CMEMIECHHS XHMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aelcTBus (npuHuui Jle [larense)

O6H_Ia${ U HCOPraHU4CCKasA XUMUS




2.1

CdopMHUpOBaHHOCTh, YMEHHUH pacKpbiBaTh cMbIca llepuommyeckoro 3akona JI.1.
MeHnzeneeBa U AEMOHCTPUPOBATh €TI0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO0 PYHKIIMU

2.2

ChopMHUpPOBAaHHOCTh YMEHHH XapakTEpPU30BaTh JJICKTPOHHOE CTPOSHHE aTOMOB
XUMUYECKHX 3JIeMeHTOB 1—4 mepuonoB Ilepuogumveckoil CHCTEMBbl XUMHUYECKHUX
anementoB J[.MI. MenneneeBa, HCHONb3ys IMOHATUA «S-, p-, d-DIEKTPOHHBIE
opOuTaINy, «IHEPreTUYECKHe YPOBHW», OOBSCHATh 3aKOHOMEPHOCTH H3MCHCHHS
CBOMCTB XMUMHUYECKHUX DJJIEMEHTOB U WX COCIUHEHUN MO IMepuojamM M TrpyIrnam
Ilepuoanueckoil cuctembl XxuMudeckux saeMenToB JI.M. Menneneesa
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ChopMupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEILECTB pa3jIMYHbIX KJIACCOB, IOIATBEPXKIATh
CYLIECTBOBAHME TI'€HETHMYECKOM CBSA3M MEXAY HEOPraHWYECKHMH BEIIECTBAMH C
IIOMOIIBI0 YPABHEHMI COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi

24

CdopMUpOBaHHOCTh YMEHHI YCTaHaBIMBATh MPUHAMICIKHOCTH HEOPraHUYECKUX
BEIIECTB I10 UX COCTABY K OIpeAeNEHHOMY Kiaccy (TpyIiNe) COeAMHEHU (TPOCThIe
BEIIECTBA — METAUIBI ¥ HEMETAJLIbI, OKCUIBI, OCHOBAHMSI, KHCIOTHI, aM()OTEPHBIC
TUAPOKCHJIBI, COJIN)

2.5

ChopMupoBaHHOCTH yYMEHHMH HCHOJNB30BaTh XWMHUYECKYI0 CHMBOJIUKY  JIJISt
cocraBneHuss (OpMyN  BEMIECTB W  ypPaBHCHWH  XUMHYECKHX  PEaKIUH,
cucreMatnueckyto HomeHkiatypy (IUPAC) u TpuBHanbHBIE Ha3BaHHs OTACIIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHbld Tra3, YIJIEKUCIBbIA TIa3, aMMHUaK, TraméHas
U3BECTh, HeTaléHasi U3BECTh, IUThEBAs COJIa, MUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEILECTB pa3IMYHBIX KJIACCOB, IOATBEPXKIATh
CYLIECTBOBAHME TI'€HETHUYECKOM CBSA3M MEXAY HEOPraHWYECKHMH BEIIECTBAMH C
IIOMOIIBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUI

2.7

CdopmMupoBaHHOCTh ~ YMEHUH  IJIAHUPOBaTh W BBINOJHATH  XUMHUYECKHUI
9KCIIEPUMEHT (pa3iiokKeHHe IMEePOKCHAA BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEEIEHUE CpeAbl PACTBOPOB  BELIECTB C IOMOILBIO  YHUBEPCAIHHOTO
UHAMKATOpa, BIMSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW peakiuu,
peakiu MOHHOTO OOMEeHa, KAaueCTBEHHBIE PEaKlUWu Ha cyiabdaT-, kapOoHAT- U
XJIOPUI-AaHUOHBI, HA KAaTUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAIbHBIX 3aJad I10
teMam «Metaiey U «HemeTtamib»y) B COOTBETCTBUM C MpPaBWIAMU TEXHHUKHU
0e30MacHOCTH MpHU OOpAalllEeHUU C BEIIECTBAMU U JTAOOPATOPHBIM 00OPYIOBAHHEM;
NpPEACTaBIATh PE3yAbTaThl XHMHUYECKOTO OJKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMUX PEAKINI U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaToOB

2.8

CdopmMupoBaHHOCTh yYMEHHI COONIOAATH MpaBWia MOJb30BAHUS XHMHUYECKOM
nocyoi u 1a00paTOpHBIM O0O0OpYAOBaHMEM, a TakXKe IpaBuia oOpalleHus c
BEIICCTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU TIO BBHIMOJHEHHIO JIA0OPATOPHBIX
XMMHYECKHX OIBITOB

2.9

CdopmMupoBaHHOCTHh YMEHUH XapaKTEPU30BaTh XUMUIECKUE MTPOLIECCHI, JISKAIIUE B
OCHOBE TMPOMBIIIJIEHHOTO TOJYyYE€HUs] CEPHOM KHUCJIOTHI, aMMHaKa, a TaKxke
cOpPMUPOBAHHOCTh  MpEACTaBIEHUN 00 OOMMX HAy4YHBIX MNPUHIHUNAX U
HKOJIOTUYECKUX ITPoOIeMax XMMHUYECKOTr0 MPOU3BOJICTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdopmupoBaHHOCTH MPEICTABICHUN 0 XUMHYECKON COCTaBJIAIOLLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBJICHUM MPHUPOJIBI,
B (opMHpOBaHWM MBIIUICHUS W KYJIbTYPBHl JHMYHOCTH, €€ (DYyHKIHOHAIBHOMN
rPaMOTHOCTH, HEOOXOAUMOM NJIsi pelIeHUs] MPaKTHYECKUX 337a4 M IKOJIOTUYECKH
000CHOBAHHOI'O OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpenie

3.2

CopMHUpOBAaHHOCTh  YMEHHHA  KPUTHYECKH  aHAJIU3MPOBATh  XUMHUYECKYIO




uHbOpMaIlMIO, TOJNy4YaeMyld U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOil
KOMMYHUKAaIUH, ceTb MIHTEpHET U npyrue)

3.3

ChopMupoBaHHOCTH YMEHUH COOMIONATH MPaBHUiIa YKOJIOTHYECKHU 1IETIECO00Pa3HOTO
NOBE/ICHUSA B OBITY M TPYIOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO
3J10POBbs M OKPYKaroLEeld IPUPOJHOMN Cpeibl

3.4

Oco3HaBaTh ONACHOCTb BO3JEHUCTBUS HAa JKUBbIE OPraHU3Mbl OIpPEACIEHHBIX
BEIECTB, MOHMMasi cMbici nokazarens [IJIK, moscHATh Ha npuMepax CHOCOOBI
YMEHBIIEHUS U IPEAOTBPALICHUSI UX BPEIHOIO BO3/IEMCTBUSI HA OPraHU3M Y€JIO0BEKa

3.5

ChopMupoBaHHOCTH YMEHHMI MPOBOJUTH BBHIYMCICHUS C MCIIOJIB30BAaHUEM IOHSATHS
«MaccoBasi [0Ji1 BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHWW Ta30B IpU
XMMHUYECKHX PEaKIMsIX, Macchl BeIIeCTBA WIM 00bEMa ra3oB IO M3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce WM 00bEMY OJHOIO U3 yJYAaCTBYIOUIMX B pPEaKIHUU
BEILIECTB, TEIUIOBOro 3(pQeKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl
BEILECTB, IPEBPALLCHNS U COXPAHECHUS SHEPTUU




10 KJIACC

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kopn

IIpoBepsieMblii 3JIeMEHT COJleP:KAHMUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHWHU

1.1

[TpenMeT opraHMYeCKON XUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHHE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuanoB. Teopus CTpPOEHHS OpraHUYECKUX coeauHeHui A.M.
byTiiepoBa, €€ OCHOBHBIE IIOJIOKECHHUS

1.2

CrtpyktypHble (pOpMysbl OpraHudyeckux BemiecTB. ['omonorus, uzomepus. XuMudeckas
CBSI3b B OPraHMYECKUX COCJAMHEHUSX — OJIMHApPHBIE M KpaTHble cBs3u. [IpeacraBnenue o
KJ1acCHU(pUKALlMU OPTaHUYECKUX BEILECTB

1.3

Homenkiatypa opraHM4ecKux COeIMHEHUH (CUCTEMaTHYeCKasi) U TPUBHAIbHBIC HA3BAHHS
BAKHEMIIMX IPEACTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB

YT11eBo10pObl

2.1

AJKaHBI: COCTaB U CTPOEHHE, I'OMOJIOTMYECKUH psald. MeTaH M 3TaH — IpocTelline
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKUE U XMMHUUYECKHE CBOMCTBA (peakluH 3aMelleHUs U
TOpPEHMS1), HAXO0XKAECHHUE B IPUPOJIE, IOTYUEHUE U IPUMEHEHHE

2.2

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM PsiA. DTUJIEH U IPONWIEH — IIPOCTEHIINE
IPEJCTaBUTENIN AJIKEHOB: (PM3NYECKUE U XUMHUYECKUE CBOMCTBA (peakLUu rMAPUPOBAHNS,
TraJIOTEHUPOBAHMS, TUApPATAllMM, OKHUCIEHUS U I[OJIMMEpPHU3aluu), I[OIy4eHUE U
IIPUMEHEHUE
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Ankanuensl: OyraaueH-1,3 u mMetunOyraaueH-1,3: cTpoeHUe, BaKHEHUIINE XMMHYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [loydeHne CHHTETHYECKOTO KayuyKa U pe3UHBI
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AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTMYECKHH psa. AUETHICH —
IPOCTEHIIMKA MpeACTaBUTENb AJKUHOB: COCTaB, CTPOECHUE, (PU3MUECKHE U XUMHUYECKUE
CBOICTBa (peakuu THIPUPOBAHUS, FAJIOT€HUPOBAHMSL, THApATallK, TOPEHUS), [TOJIyUYEHUE
U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, crpoeHue, (pu3MYeCKHMEe M XMUMHMYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHMUSI), [IOJIyU€HUE U IPUMEHEHUE. Toayoll: cocTaB, CTPOEHHUE,
¢du3nyeckue M XUMHYECKHE CBOMCTBA (peakluM TIajJOreHUPOBAHUS M HUTPOBAHUSA),
MOJIydCHHUC U IIPUMCHCHHUC. ToKCHIHOCTH ApPCHOB. I'eneTnueckas CBS3b MCKOAY
YIJI€BOAOPOAAMH, IPUHAVIEKAIMMHU K Pa3JIMYHbIM KJIACCaM

2.6

[IpuponHbIE UCTOYHUKH YTIIEBOIOPOAOB. [IpHpoaHbIil ra3 U nomyTHbIe HE(TSIHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoObl mepepabOTKH He(PTH: NEPeroHkKa, KPEKHHT
(TepMHUUECKH, KaTadUTHYeCKuil), muponu3. IIpomykTer mnepepaboTku HedTH, HX
NPUMEHEHHE B TPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yromb M MPOAYKTHI €ro0
nepepaboTKH

Kchopoz[coz[epmamHe OPraHn4CCKUC COCANMHCHU A

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHOJ: CTpOeHHUe, (uU3NYecKue u
XUMUYECKHE CBOWCTBA (peakluMH C aKTUBHBIMH METaJJIaMU, TaJlOT€HOBOJOPOJaMH,
ropeHue), nmpuMeHeHue. BomopoaHbie CBS3M MEXIy MOJeKylaMu crnuptoB. JlelicTBue
METaHOJIa U 3TaHOJa Ha OPraHu3M 4YesioBeKa. MHOTr0aTOMHBIE CIIUPTHL. DTUIICHTIIMKOIb U
[JIMLEPUH: CTpoeHHe, (U3MYeCKHe W XHMHUYECKHE CBOICTBa (B3aUMOJICHCTBUE CO
HICJIOYHBIMH METAJJIAMU, KaUeCTBEHHAsI peaklivsi Ha MHOTOATOMHBIE CIUPTHI). [lelicTBre
Ha OpraHu3M uesoBeka. [IpuMeHeHne ruiepyuHa U 3TUIICHTIJIMKOIS

3.2

deHou: cTpoeHHE MOJEKYIbl, (U3MYECKUE U XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
¢enona. [lpumenenue genona
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AJIBI[CFI/II[H N KCTOHBI. q)OpMaJIBI[GI‘I/I[[, ancTajabACruj: CTpOCHUC, (bH?;H‘-IGCKPIC u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHHS U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I),
MOJIY4YCHHEC U MIPUMCHCHUC
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OHOOCHOBHBIE Npe/iebHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAsi U YKCYCHAsl KUCIIOTHI:




cTpoeHue, GU3NYECKUEe U XUMUYECKUE CBOICTBa (CBOMCTBA, OOIIME [ KJlacca KHCIOT,
peakuus dTtepudukanmm), NOIydeHHEe u mNpuMeHeHue. CTeapuHOBas W  OJCHMHOBAS
KHUCJIOTHI KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JICHCTBUE

3.5

CrnoxHble 2QHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ' MAPOIU3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buosorndeckas pojib KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(pHUKaIuUs YriieBoAoB (MOHO-, IU- U MoOJHUcaxapusl). I roko3a
— TOpOCTEHIIMHA MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (QU3NYecKHue Hu
XUMUYECKHE CBOWcTBa (B3aumojeicTtBue ¢ ruapokcuaoM menu(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcujaa cepedpa(l), BoccTtaHoBiIeHHE, OpOKEHHE TIIFOKO3bI),
HAXO0XJICHUE B IPHUPOJIE, IPUMEHEHHE, Onosiornyeckas poiib. @orocuHTe3. OpyKTo3a Kak
u3oMep IiIoKo3bl. Kpaxman ¥ 1eiioio03a Kak NpupoiHble monuMmepbl. CTpoeHue
Kpaxmajia M eJUTo036l. DU3nueckne M XUMHUYECKHE CBOWCTBA Kpaxmalna (THAPOIIN3,
KauyeCTBEHHAs pEeaKIIUsi C HOJIOM)

A30TCco/iepKale OPraHuYeCKUue COSAMHEHMSI

4.1

AMUHOKHCIOTBI Kak aM(OTepHble OpraHWYecKne coeAuHeHus. Dusnueckue
XUMUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMepe mniuHa). buonornueckoe 3naueHue
amMuHOKuUCIOT. [lenTuan

4.2

benku xak npupoaHbIE BBICOKOMOJIEKYJISIpDHbIE coeAMHEHUd. llepBuuHas, BTOpUYHAs U
TpPEeTUYHasl CTPYKTypa OenakoB. XMMUYECKHE CBOICTBAa OEJIKOB: THAPOIN3, JACHATYpaLus,
Ka4eCTBEHHbIE peaKMH Ha OeIKU

BbICOKOMOJIEKYJIISIpHBIE COEUHEHUS

5.1

OcCHOBHBIE TOHATHS XMMHHM BBICOKOMOJIEKYJISPHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IIOJUMEPU3ALINH, CPEAHSSI MOJIEKyIIsipHas Macca. OCHOBHbBIE
METOJbl  CHHTE3a  BBICOKOMOJIEKYJISIDHBIX  COCAMHEHMH — [OJIMMEpU3alus U
IIOJIMKOHICHCALIMS

5.2

OKCIEpUMEHTAJIBHBIE METOJIbl U3YyYEHUs BEILECTB M UX IPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3laMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc, kKay4dykoB. llomyuenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI

11 KJIACC

Kopn

IIpoBepsieMblii 3JIEMEHT COJEeP:KAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

XuMuueckuii 3yeMeHT. AtToMm. Sapo aroma, H30TONBL. DJEKTpOHHAs 000JIOYKa.
DHepreTu4ecknue YpOBHH, TOAYpOBHH. ATOMHBIE OpOWTamu, S-, p-, d-dJIEMCHTEHI.
Oco0eHHoCTH pacnpeeseHus: 3JIeKTPOHOB MO OpOUTAISIM B aTOMAax AJIEMEHTOB IMEPBBIX
4eThIPEX NepUOI0B. DIEKTPOHHAS KOH(UTYpaLUsi aTOMOB

1.2

[lepuonuueckuii 3akoH u Ilepumogmyeckas cucrema Xumudeckux sieMeHtoB JI.H.
MenneneeBa. CBs3b MEPHOIUYESCKOTO 3aKOHA U [leproaudecKkoit CHCTEMbl XUMHUYECKUX
anementoB .M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEM  CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH HM3MCHEHHsI CBOWCTB XHMMHYECKHX OJJIEMEHTOB W 00pa3yeMbIX HMH
MPOCTBIX U CJIOXKHBIX BEIIECTB IO TPYINaM MU TMepuojaM. 3HAUYCHHE MEePUOJIMYECKOro
3aKOHA B Pa3BUTHH HAYKH

1.3

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOH CBsI3U (KOBaJieHTHAas
HETOJISIpHAsT U TIOJISIpHAs, WOHHAs, MeTaimyeckasi). VOHBI: KaTMOHBI M AHHOHBI.
Mexanu3mbl 00pa3oBaHusl KOBAJCHTHOW XUMHYECKOW CBS3U (OOMEHHBIH M JIOHOPHO-
akuenTopHslit). Bogopoanas cBsizb

1.4

Banentnocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BeiecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI. 3aKOH IOCTOSIHCTBA COCTaBa
BeniecTBa. THITBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THIIA




KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I. Ilousatne o AUCIICPCHBIX CUCTEMaAX. HUctuaHaBIE H
KOJUIOMAHBIC PACTBOPLI. MaccoBas [0S BeIlleCTBa B pacTBOpC

1.6

Knaccudukanuss HeopraHmueckux coenuHeHuid. HomeHkatypa HEOpraHWYeCKHX
BELICCTB

1.7

Xumuyeckas peakuusa. Knaccudukanuss XUMHUYECKUX pEakUuid B HEOPTaHUYECKOU U
OpraHMYeCKONl XHMMHU. 3aKOH COXpPAaHEHHUS MAacChl BELIECTB, 3aKOH COXpaHEHHsS U
MIPEBPAIICHHS YPHEPTUU IPU XUMHUUYECKUX PEaKIIMIX

1.8

CKopocThb peakilnu, e€ 3aBUCUMOCTh OT pa3JIM4HbIX (PaKTOPOB

1.9

OObpatumble peakuuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHUE
xumuudeckoro paBHoBecus. [Ipunnun Jle [laTense

1.10

OnekrponuTHyeckas auccorpanus. CuinbHble W ciadble 37eKTponuThl. Cpeaa BOAHBIX
PacTBOPOB BELIECTB: KUCIas, HEHTpapHas, 1ienoyHas. Peakuuy HOHHOro oOMeHa

1.11

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHEIC pCaKnuu

HeOpFaHI/I‘leCKaﬂ XUMMUA

2.1

Hemeramnbl. Ilonmoxenue HemerammoB B Ilepuogumyeckoil cucTeMe XHUMHUYECKUX
anemenToB JI.M. MenzaeneeBa 1 0COOEHHOCTH CTpOeHHUsS aTOMOB. DU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJUIOTPONHS HEMETA/UIOB (HAa TpHMepe KHUcIopoaa, cepbl, ¢ochopa u

yriiepoa)

2.2

XUMHUYECKHE CBOWMCTBA BaKHEUIIMX HEMETAUIOB (TaJOreHOB, cephl, azoTa, ¢ocdopa,
yriaepojga W KPEMHHs) U HMX COCIMHEHHH (OKCHIOB, KHCIOPOICOACPIKAIIMX KHUCIIOT,
BOJIOPOHBIX coeuHeHMi). [IpuMeHeHre BaKHEHIIIMX HEMETAJUIOB M KX COSTMHEHUIA
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Mertannsl. Ilonoxxenne meramioB B Ilepuonnyeckoil cucreMe XMMHYECKHX JIEMEHTOB
J.W. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB METAJLJIOB.
O6mume ¢usmveckrue cBoicTBa MeTaIoB. CIUIaBbl METALIIOB. DJIEKTPOXUMUYCCKUN PSIT
HaIpsDKEHUN METaJIOB
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XHWMHYECKUE CBOMCTBA BAXXHEUIIUX METAUIOB (HATPHWH, Kalaui, KaJabIlMd, MarHui,
ATIOMUHHM, ITUHK, XpOM, JKeJIe30, Me/Ib) U UX coeauHeHui. OOmue crnocoObl MoaydeHus
MeTayioB. [IpuMeHeHre METaUIOB B OBITY U TEXHUKE

I"'eneTnueckas CBA3b HCOPIraHNM4YCCKUX BEIICCTB, IIPUHAMICKAIINX K pa3JIMYHBIM KilacCaM

XUMUS U )KU3HDb

3.1

Ponpb xumun B o6ecrieueHun IKOJIOTHYECKOM, SHEPreTHIeCKON U MUILEBOI 6€30MacHOCTH,
pa3BUTUM MeIUUUHBL. [IoHSATHE O HaydyHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peakuui

3.2

[IpencraBiennss 00 OOMMX HAyYHBIX MNPUHLUIAX [POMBIIUICHHOTO IOJYYCHUS
BOXHEHINIMX BemiecTB. YenoBek B MHUpPE BEIIECTB ¥ MaTepUajoB: BaKHEHIINE
CTPOUTEJbHBIC MaTepHajbl, KOHCTPYKIIMOHHBIC MaTepPHaJbl, KPACKH, CTEKIO, KepaMHUKa,
Marepuaibl Uil OJEKTPOHUKH, HaHOMATepHalbl, OPraHHYECKUE U MHHEpajbHbIC
ynoOpenus

33

Xumus u 300pPOBEE 4YCJIOBCKA: IIpaBuJia HMCIIOJIB30BaHUA JICKAPCTBCHHBLIX IIPEIIapaToB,
IIpaBujia 0€30I1aCHOI0 MCITOJIb30BaHUS npcriapaToB OBITOBOM XUMHHU B HOBCGHHGBHOﬁ
KHU3HHU




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

YyeOHUKHU:
e Pymutuc I''E. Xumus: 10 kn.: yue6. mist obmieoOpa3oBar. opraHu3amuii: 0a30BbIi
ypoBens/ I'.E. Pym3utuc, ®.I'. ®enpaman. — M.: [IpocBemenue, 2019
e Pymutuc I''E. Xumus: 11 kn.: yue6. mist obGmieoOpa3oBar. opraHu3amuii: 0a30BbIi
ypoBens/ I'.E. Pym3utuc, ®.I'. ®enpaman. — M.: [IpocBemenue, 2019

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
+ Xomuenko W.I'. COOpHUK 3a/1a4 U YIIPAKHEHUNA IO XUMUU JUISI CPETHEH IKOIIBI
o O@I'BHY «MHCcTHTYT coaepkaHus U MeTogoB oOydeHuss umenu B.C. JlexneBay
Metoanueckue mocodus no yuebnomy npeamery «Xumusi». — URL: https://edsoo.ru/mr-

himiya/

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET

1. Tpenaxep «Ob6mako 3HaHui». Xumus, 11 knacc (6a3oBeiii ypoBeHb) OO0 «Du3nkoH
Jlab»

2. Tpenaxep «Ob6mako 3HaHu». Xumus, 10 kmacc (6a3oBwiii ypoBeHb) OO0 «DPU3MKOH
Jlab»

3. Xypnan «Xumus u xu3Hb»: https://hij.ru/read/articles/chemistry/
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