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Pabouast mporpamma mo xumuu pazpaborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne
273-®3 «0O06 obpa3oBanun B Poccuiickoii ®exnepauuny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
denepanbHO  00pa3oBaTeNbHONW MPOrpaMMbl  cpenHero oomero obpasoanus (DOII  COO),
mpe/cTaBiIcHHBIX B DenepalibHOM TOCyIapcTBEHHOM oOpaszoBarenbHoM crangapte COO, ¢ yuérom
Konnenmuun mnpenogaBanusi y4eOHOTO mpeamera «XHUMHUsS» B 00pa30BaTENbHBIX  OpraHU3aIUsIX
Poccuiickoit ®enepauuu, peanusyroIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOTpaMMbl, W OCHOBHBIX
nojoxxeHui «Ctparerun pa3ButTusi BocniutaHusi B Poccuiickoit @enepaunu Ha niepuon 10 2025 roma»
(Pacnopspxkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.), a Takke OpHEHTHpPOBAaHA Ha IIEJICBBIC
MPUOPUTETHl  AYXOBHO-HPAaBCTBEHHOTO DPAa3BUTHS, BOCIHUTAHUS U COIMAIM3ALUKA  O00YyYaroIIMXcH,
chopMyIupOBaHHEIE B peiepalibHON paboyeil mporpaMme BOCITUTAHHUS.

B 11 kmacce B COOTBETCTBHH C y4EOHBIM TUIAHOM IIKOJBI ¥ TOJOBBIM KaJICHIAPHBIM rpaduKkoM Ha
ypoku xumun orBoautcs 34 4 (1 4 B Hexemto, 34 yueOHbIE HEAETH).

Coaep:kanue yueo0Horo npeaMera

OBILIASA U HEOPTAHUYECKAS XUMUA
TeopeTnueckne 0CHOBbI XUMHUH

XUMHUECKUH 37eMeHT. AToM. SInpo atoma, U30TONbl. DJIEKTPOHHAs 000JI0uKa. DHepreTudyeckue
YPOBHH, MOJIyPOBHH. ATOMHBIEC OpOHUTAIH, S-, P-, d- 371eMeHThI. OCOOCHHOCTH pacIpeIe/ICHUs JICKTPOHOB
110 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHASI KOHPUTypaLUsi AaTOMOB.

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux aiemeHTtoB . M. Menneneesa.
Cas13p nepuoanueckoro 3akoHa u Ilepnonnueckoii cucremsl xumudeckux ieMeHToB . 1. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB
1 00pa3yeMbIX UMM IPOCTBIX U CIOKHBIX BEILECTB [0 IpyNIaM U MepuojiaM. 3Hau€HUE MEePUOINIECKOr0
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BeliecTBa. XUMUYECKasi CBsI3b. Buabl XuMudeckol cBsi3U (KOBaJIEHTHasl HEMOJIIpHAsl U
NOJIIpHAsi, HMOHHAs, MeTajinueckas). MexaHu3Mbl O0Opa3oBaHMs KOBAJCHTHOM XHMHYECKOH CBS3U
(oOOMEeHHBI W JOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISPHOTO U HEMOJIEKYJISPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
THunsl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTbh CBOMCTBA BEHIECTB OT THUIIA KPUCTAIIINYECKON PEIIETKH.

[TonsTHe 0 qUCnepcHBIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBas [0S BelecTBa
B PacTBOpE.

Knaccudpukanus Heopranuueckux coeauHeHuil. HomeHknaTypa HeOpraHMYeCKHX BELIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMUHBIM KJIaccaM.

Xumnyeckas peakuus. Knaccuduxaus XuMU4ecKUX peaklyii B HEOPraHUYECKOM U OpraHnYecKou
XUMHH. 3aKOH COXpPaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHEHHWsS M IPEBPALLCHUS DSHEPruu IpU
XUMHUYECKUX PEaKIIMSIX.

CKkopocTh peakiuy, €€ 3aBUCUMOCTb OT Pa3NUUHBIX (pakTopoB. OOpaTuMble peakiui. XUMUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Tpunnun Jle [latense.

Onexrponutuyeckas auccouuanus. CuiabHble U ciadble 1eKTpoiauThl. Cpena BOAHBIX pacTBOPOB
BEILIECTB: KUCJasi, HEUTpaJbHas, HEI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKClIepUMEHTAIbHBIE METOJIbl M3YUEHUsSl BELIECTB M MX MPEBpAllleHUN: JEMOHCTpalus TaOJuIl
«Ilepnonnyeckas cucrema xumuyeckux odnemeHtoB Jl. . MenneneeBa», u3zydueHue Mojeseu
KPUCTAINIMYECKUX PEHIETOK, HAOII0JAEHHE U ONHCAHHE JEMOHCTPALMOHHBIX W JIAOOPaTOPHBIX OIBITOB
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(paznmokeHue IEepoKCcHIa BOAOPOJA B IPUCYTCTBUM KaTalu3aTropa, ONPEIEIIEHHE Cpelbl PAacTBOPOB
BEIIECTB C IIOMOIIBbIO YHMBEPCAJIBHOI'O HWHJIMKATOpPA, PEAKIMM HOHHOro OOMEHa), IpOBEJIEHUE
MPAaKTUYECKON paboThl «BiusiHMe pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOHN PEaKIm.

PacuérHble 3a1aun.

Pacuérel 10 ypaBHEHHSIM XUMUYECKUX PEAKLUN, B TOM YHCJIE TEPMOXUMHUUYECKHUE PACUETHI, PACUETHI
C MCIIOJIb30BAaHUEM ITOHATHS «MacCOBast 10JIs BELLECTBA.

Heopranuueckasi xumusi

Hemeramnsl. Ilonmoxenune HemerainoB B Ilepuoaudeckoil cucreMe XMMHYECKUX 3JIEMEHTOB /.
W. MenneneeBa U 0COOCHHOCTH CTPOEHHsI aTOMOB. DPU3WYECKHE CBOWCTBA HEMETAJIOB. AJUIOTPOMHS
HEMETAIJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHEe CBOMCTBA Ba)KHEHIIMX HEMETaJUIOB (raJIoreHOB, cepbl, a3oTa, gocdopa, yriepoaa u
KPEMHUS) U UX COEAUHEHUH (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAVIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenune weramoB B Ilepuoguyeckod cucTeMe XHMHMYECKMX JJIEMEHTOB /I
N. MenneneeBa. OcoOEHHOCTH CTPOCHUS ANMEKTPOHHBIX 000J04YeK aTOMOB MeTaiioB. O0mue pusndeckue
cBoiicTBa MeTauioB. CIUTaBbl METAIJIOB. DJIEKTPOXUMUUYECKHUM sl HATPSHKECHUH METaIIOB.

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUH, KalWi, KaJbIIMA, MarHWi, aJIFOMUHUH,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHEHUM.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeneHue MeTamuioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIC METOJIbl M3YYCHUSl BEIIECTB W HX MPEBPAIICHUN: H3YUYEHHE KOJUICKIIUU
«MeTamnel U CIJIaBbl», O0pa3IOB HEMETAIJIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 3a/a4, HaONIIOJCHUE U
OMHUCAaHUE JIEMOHCTPAIMOHHBIX M JITAOOPATOPHBIX OMBITOB (B3aUMOJCUCTBUE THUIPOKCHAA ATIOMHHHS C
pacTBOpamMH KUCJIOT U LIEJI0YeH, KaYeCTBEHHbBIE PEaKIIMKU HA KATUOHBI METAJUIOB).

Pacuérneble 3anaum.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce HIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PAaCUEThl MAcChl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHs U )KU3Hb

Posnb xuMuu B oGecriedeHnn 3KOJI0TMUECKON, SHEPreTHUECKON 1 MHUILEBON 0€30M1acHOCTH, pa3BUTHU
MeauUuHbL. [[oHATHE 0 HayYHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIUN.

IIpencraBnenus 00 oOOMMX HAyYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOJYYEHUs Ba)KHEHIINX
BEILIECTB.

UYenoBek B MHUpPE BEIIECTB U MaTEpPUANIOB: BaXHEHIIME CTPOUTENIBHBIE  MAaTEpUAIlbI,
KOHCTPYKILMOHHBIE ~ MaTEpHallbl, KpacKH, CTEKJIO, KEpaMHMKa, MaTepuanbl Ui  JIEKTPOHHKH,
HaHOMaTepHalibl, OpraHNUECKue U MUHEpaAJIbHbIE yJ00pEHUs.

X¥WMHS W 370pOBbE YEIOBEKA: IpaBWiia HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENapaToB, MPaBHIIa
6e30macHoOro UCIIOJIb30BaHUS [IpernaparoB OBITOBOI XUMUU
B TTOBCETHEBHOM JKM3HU.

Mesicnpeomemnbwle ceasu.

Peanu3zanus MexnpeaMeTHBIX CBSA3EH Mpu M3ydeHUH o0Iel U HeopraHuuecko xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 MCIONIb30BaHME KaK OOIIUX E€CTECTBEHHO-HAYUHBIX IMOHSTUN, TaK M HOHATHH,
SIBJISIFOLIUXCS] CACTEMHBIMM JIJIS1 OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e ecTeCTBEHHO-HAayYHbIE MTOHATHUS: HayYHBIH (DaKT, rUIOTe3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3,
KJ1accupUKalus, NepuoAUYHOCTb, HAOIIOJEHIE, IKCIIEPUMEHT, MOJIETUPOBaHUE, U3MEPEHNE, SIBICHHUE.

@dusuka: Marepus, DJHEpPrus, Macca, aroM, DIEKTPOH, IIPOTOH, HEUTPOH, HOH, HU30TOIl,
PaZ0aKTUBHOCTb, MOJIEKYJIA, SJHEPT€TUYECKUN YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSTHUE
BEIIECTBA, (pr3HUecKue BETMUYMHBI U €IUHULIBI UX U3MEPEHUs, CKOPOCTb.




Buonorusi: knerka, opraHus3M, 3KOcHUCTeMa, Ouocdepa, Makpo- M MHUKpPOIJIEMEHTHI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XumHuecKass MPOMBIIUIEHHOCTb, METAUIyprus, IPOU3BOJICTBO CTPOUTEIbHBIX
MaTepHaJioB, CEIbCKOXO3AWCTBEHHOE MPOM3BOJCTBO, MHIIEBAasi MPOMBIIIICHHOCTD, (hapMaleBTHYECKas
IIPOMBIIIICHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX IPErnapaToB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHWHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUMA

JIMMHOCTHBIE PE3YJbTATDI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS OOyUYaIOIUMUCS TPOrpaMm
cpeaHero oOmero o0Opa3oBaHUs (JIMYHOCTHBIM, METalpeIMETHBIM U IpeaMeTHbiM). HaydHo-
METOJIMYCCKOM OCHOBOW JUISI pa3pabOTKH ILIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHUS IMPOTPAMM CPEIHETO
o0111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ACITEIIBHOCTHBIN MOJIXO/.

B coorBercTBUU C CUCTCMHO-ACATCIIbHOCTHBIM NOAXOA0OM B CTPYKTYPC JIMUYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TMpenmera «XHWMHsS» Ha YPOBHE CPEIHEro OOIero oOpa3oBaHMs BBIICICHBI CIICAYIOIINE
COCTABIISIOIIHE:

OCO3HAaHHME OOYYAIOUIMMHCS POCCUHCKOM TPaKTAHCKOH HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOIIPEICIICHUIO;

HAJIMYME MOTUBAIUH K O0OYUCHUIO;

LeJICHAIPABICHHOE Pa3BUTHE BHYTPECHHUX YOCKIICHUN JTMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPaIUIHiA 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CITOCOOHOCTh O0YYarONIMXCsl PYKOBOJICTBOBATHCS B CBOCH JEATEIILHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKaMHU, IPUCYIIUMH LETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMUs,;

HaJIM4YHUEC IPaBOCO3HAHUA SKOJIOTHYECKOU KYJIbTYpPbl H CIIOCOOHOCTH CTaBUThH e U CTPOUTH
KU3HEHHBIC TUUTAHBI.

JIngHoCTHEBIE PE3YIbTATBI OCBOCHUS MNPEAMETA «XuMus» JOCTUTAaOTCA B CIUHCTBEC yqe6HOﬁ n
BOCIIUTATEIHHONU JEATENHHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKUMH, COLIMOKYIBTYPHBIMH, TyXOBHO-
HPAaBCTBCHHBIMU 1TCHHOCTAMHU U HACATIaMU pOCCI/IﬁCKOFO TpaXXJ1aHCKOT'O O6HI€CTB3, MNPUHATBEIMU B
o0IiecTBe HOpPMaMH U TpaBUJIAMH TOBEACHHS, CIIOCOOCTBYIOIIMMHU TMpoOIleccaM CaMOTO3HaHMS,
CaMOpPa3BUTHUA U HPABCTBECHHOT'O CTAHOBJICHUSA JIMYHOCTHU O6y‘IaIOHII/IXC$I.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaKaT C(HOPMUPOBAHHOCTH OIBITA
IO3HABaTEILHON U HpaKTI/I‘IGCKOI\/’I NCATCIIBHOCTU 06yqa101111/1x0ﬂ 1o pcajim3anun NpPpHUHATBIX B O6HIGCTB€
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HaHHUs 00YYaroIUMHCS CBOUX KOHCTUTYLHMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MIPABOTIOPSIKY;

MMpEACTAaBICHUA O COMUAJIIBHBIX HOpMaXx M IpaBujIax MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESITENLHOCTU MPHU CO3JAaHUH YIEOHBIX MPOCKTOB, PEIICHUH
y‘-Ie6HI)IX 1 MMO3HaBaTCJIbHBIX 3aJ1a4, BBIITOJIHCHUN XUMUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHl IPYTHX MpH
AHAJIN3EC PA3JIMYHBIX BUIO0OB y‘-Ie6HOI\/’I OCATCIIbHOCTH,

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICINUIO OTEUYECTBEHHOU XHUMUU,

YBOKEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO TPUMEHEHUS XUMHH,
OCO3HAHUA TOI'O, 4YTO HOCTHIKCHHA HAYKH C€CTb PE3YyJIbTaT IAJIUTCIBHBIX Ha6J'IIO)IeHI/II\/’I, KPOIOTIIMBBIX
AKCIIEPUMEHTATBHBIX MTOMCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U MTPAKTHKOB;



MHTEepeca M MO3HABATENbHBIX MOTHBOB B IMOJYYEHMH M TOCIEAYIOIIEM aHalu3e MH(opManuu o
MePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUYCCKUMH SIBICHUSAMHM, U TPUHUMATH
OCO3HaHHbIE PEIICHNUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBE/ICHUE U MOCTYIIKHA CBOMX TOBApPUIIEH C MO3UINI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM ITUX MOCTYIKOB;

4) opMHUpPOBaHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHHUS [IEHHOCTEH 310pOBOro U 6e30macHoro odpasza *U3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO
OTHOIIECHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOroieHus IpaBul 0€30MacHOr0 OOpaleHHs] C BELIECTBAMHU B OBITY, MOBCEJHEBHON >KU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBWJI HMHIUBUIYaTbHOIO W KOJUIEKTMBHOI'O O€30MacHOrO MOBEIEHUS B
CUTYalHsX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHUS MOCJEICTBUN U HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS alKOrosl, HAPKOTHKOB,
KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIBCKON NIESTENbHOCTH, OOIECTBEHHO
TMIOJIE3HOM, TBOPUECKOHN U IPYTHX BUIAX JIESATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE YYacCTHE B PEUICHUU MPAKTHYECKHUX 33]a4 COLMAIBHON HAIIPaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

MHTEpEeCca K NMPAKTHUYECKOMY H3YUEHHIO MPO(eccHii pa3IMdHOro poja, B TOM 4YHCIE HAa OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUHN M0 XUMHH;

YBaKEHUS K TPYAY, JIIOJSAM TPYZAa U pe3ylbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIBHON TpPaeKTOPUH oOOpa3oBaHMs, Oymymiei
npodeccud W pealu3aliyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTHYECKHU 1eJIeCO00Pa3HOro OTHOILEHHS K IPUPO/IE, KaK HCTOYHUKY CYIIECTBOBAHUS KU3HHU Ha
3emie;

MOHUMaHMs TJI00AJBHOIO XapakTepa SKOJIOTMYECKMX NpoOjieM, BIMSHUS HKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOJUMOCTH HCHOJb30BAHUS JIOCTH)KEHUH XUMMH JJIs1 pEIIeHUs BOIPOCOB
paMoOHATBFHOTO TPUPOIOTIOIH30BAHUS;

aKTUBHOTO HETPHUATHS JAEUCTBHUM, MPUHOCALIMX BpPEI OKPYXKalollel NpUpOIHONU cpede, yMEHUs
MIPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJOTMYECKHE TIOCIECTBHS NPEANPHHUMAEMBIX ICUCTBUH U
MpeIoTBpaIaTh UX;

HAJIAYHS Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHUS, YKOJOTHUECKON KYIbTYPHI, OTBITAa JACSITeIbHOCTH
HKOJIOTUYECKOM  HalpaBIIEHHOCTH, yMEHHUs  PYKOBOJCTBOBAaThCS HUMH B  II0O3HaBaTENIbHOM,
KOMMYHUKAaTHBHOH ¥ COIMAIBHOW MPAKTHKE, CHOCOOHOCTH W yMEHHUS aKTHBHO MPOTHBOCTOSTH
uaeosioruu xemohoouwu;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
1 OOIIECTBEHHON NPAaKTHUKH;

MMOHUMAaHUS CTIeUM(DUKN XUMUU KaK HayKH, OCO3HAHUS €€ Poiu B (hOPMUPOBAHUU PAIOHATHHOTO
HAYYHOTO MBIIIICHHS, CO3IaHUH IEIOCTHOTO TPEICTABICHUSI 00 OKpYXAroIeM MHpEe KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, B TMO3HAHUHM NPUPOAHBIX 3aKOHOMEPHOCTEM M PELICHWU NpoOJIeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHST;



yOeXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM I COBPEMEHHOW [HMBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HANPABJICHHOCTH W BaXKHOW POJIM B CO3JaHUW HOBOHM 0a3bl MaTepHUAILHOW KYJILTYpHI,
pelIeHNN TI00ANIBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPTETUYCCKOM,
MUIIEBOM M AKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 0OCCIICUCHUH YCJIIOBHM YCIEITHOTO
TpyJa v SKOJOTHIEeCKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHON IpaMOTHOCTH: TTOHUMAHHS CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3YEMbIX B
€CTECTBCHHBIX HayKax, CIIOCOOHOCTH HWCIIOJNB30BATh MOJNydyaeMble 3HAHUS ISl aHAIW3a U OOBSICHCHUS
SIBJICHUH OKPYIKAIOIIEr0 MHUPa M MPOUCXOMSIIIMX B HEM HM3MEHEHUU, YMEHHUs JejaTh OOOCHOBAaHHBIC
3aKJIFOYCHHUSI Ha OCHOBE HAYYHBIX (DaKTOB M MMECIOIIUXCS JTAaHHBIX C IENbI0 TOMYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XHMHUYECKUE 3HAHWS Ui PEUICHHsS Mpo0ieM B
peaNbHBIX KU3HEHHBIX CUTYaIUAX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpPA30BAHHIO, K aKTHBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMHU;

MHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3iNuHbIX chepax mpodhecCUOHATBLHOM JesITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHHS Y4eOHOro mpeamMera «XHMHsS» Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUMMble s (OPMHUPOBAHMS  MHPOBO33PCHUS  OOYYAIOMIMXCS — MEXIUCIUIUIMHAPHBIC
(MexmpenMeTHble) OOLICHAYYHbIE MOHSTHS, OTpa)KarollMe LEJOCTHOCTh HAY4YHOM KapTHUHBI MHUpa U
crieluUKy METOOB MO3HAHMUS, MCIOJIb3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepws, BEIICCTBO, SHEPTHS,
SIBIICHUE, TPOIIECC, CUCTeMa, HAYYHBIH (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcCcIIeI0BaHKe, HAOIIOACHUE, H3MEPEHHUE, SIKCIIEPUMEHT | JPYTHeE);

yYHUBEpCaIbHbIC y4eOHbIC JCHCTBHS ([TO3HABATEIbHBIC, KOMMYHHKATHBHBIC, DETYJSTHBHBIC),
obOecrieunBarone (opmMupoBanue (YHKIIMOHATLHON TPAMOTHOCTH U COIMAJIBHOM KOMITETEHIIMU
oOyJaronuxcs;

CIIOCOOHOCTH O0YYAIOIIUXCS UCTIOB30BATH OCBOCHHBIC MEXKTUCIUILTHHAPHBIC, MUPOBO33PEHYCCKHE
3HaHUS M YHUBEPCAJIbHBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOW U COITMAIILHON TIPAKTHKE.

MeramnpeameTHbie  pe3yJdbTaThl  OTPAKAIOT  OBJAJACHHE  YHUBEPCAIHHBIMH  y4€OHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH J1eHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiicCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh POOIIEMY, BCECTOPOHHE €€ pacCcMaTpHUBaTh;

OTIPENIENATh LENN JEeATeTbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUH UX JIOCTHKEHHUS, COOTHOCUTH
pe3yabTaThl JEATEIbHOCTH C MOCTABJIEHHBIMU LESIMU;

WCIIOIh30BaTh MPU OCBOCHUHW 3HAHUUN MPHUEMBI JIOTHUECKOTO MBIIIJICHUSI — BBIJEIATh XapaKTEePHBIC
MPU3HAKK TOHATUH M YCTAHABIMBATh MX B3aUMOCBSI3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSTHUS AJIA
OOBSCHEHHS OTJICTBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIACCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXKTY NU3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JE€IYKTUBHbIC, MO aHAJOTUU), BBISBIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEUYHS B PAaCCMATPUBACMBIX SBJICHUAX, (OPMYIHpPOBATH BBIBOABI H
3aKJIIOUCHUS;

MPUMEHATHh B TPOIIECCE TO3HAHUS, MUCIOJIb3yeMble B XUMHH CHMBOJWYECKHUE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBATh MOJIENbHBIE MPEACTABICHUS — XUMHYECKHA 3HAK (CHMBOJI) DJIEMEHTa, XUMHYECKas
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¢dbopmyna, ypaBHEHHE XUMHUYECKON peakuy — MpU PEeIICHUH YYeOHBIX TTO3HABATENBHBIX U MPAKTUYECKUX
3aja4, NPUMEHATh Ha3BaHHbIC MOJEIbHBIC MPEACTABICHUS AJIS BBIABICHHS XapaKTEPHBIX IPU3HAKOB
M3Y4aE€MbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 0a3oBbIe HCCJIe0BaTEeIbCKHE 1eHCTBUSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIUI;

(bopMyIMpOBaTh LEIM U 33Ja4l UCCIEA0BAaHMS, UCIOIb30BaTh IMOCTABICHHBIE U CaMOCTOSTEIbHO
copMyIHpOBaHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA IO3HAHMS WM OCHOBBI JUIA (POPMHUPOBAHUS
TMIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUM;

BJIQJ€Th  HaBbIKAMM  CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M NPOBEACHMSI  YUYEHHYECKHUX
HKCIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHUS HaOI0JaTh 3a XOJOM IIpoIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €r0 Pe3yibTar, (OpMYIHPOBATH 000OIIEHNSI U BBHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTHU
Pe3yabTaTOB UCCIIENOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOEIIaHHOM paboTe;

npuoOpeTaTh OMBIT YYCHHUYECKOW HCCIEI0BATENbCKOM W TPOEKTHOW JAEATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIIEHUs MPaKTHUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOI0B MIO3HAHUS.

3) paGora ¢ ungopmanmeii:

OpUEHTHPOBATLCS B PA3IMYHbIX MCTOUYHHMKAX HHGOpMaLuu (HAyyHO-NONYJSpHAsl JIUTEparypa
XMMHUYECKOI'0 COJIepXKaHMsl, CIIPaBOYHbIe MOCOOMs, pecypchl MHTepHeTa), aHaIM3UpoBaTh MH(DOpMAIHIO
pa3aMyYHbIX BUJAOB U (GOpPM INPEACTABICHUS, KPUTHUECKU OLIEHWBATh €€ JIOCTOBEPHOCTb U
HENPOTHBOPEUYUBOCTb;

(bopMyIHpOBATH 3aMPOCHl M TMPUMEHSATH Pa3IMYHBIE METO/bI IIPU MOWCKE W 0TOOpe MH(OpMAIHH,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeaEHHOrO TUIIa;

npuoOpeTaTs  OMBIT  HCIOJIB30BaHUS  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH |
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMAIBHYIO (hOpMy TpeAcTaBiIeHus HHPpOpMauu (CXembl, rpaduKy,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCIIOJb30BaTh HAYYHBIH SI3BIK B KAueCTBE CPEACTBA NpU paboTe ¢ XUMHUYECKOW HH(OpMaImeii:
IPUMEHATh MEXKIpeaMeTHble ((u3ndYeckue W MaTeMaTH4yecKue) 3HAaKM U CHMBOJBI, (HOpMyIbl,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U TPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI o CYILLECTBY oOcyxaaemMon TEMBI B xoJie Jasora
W/WIHM TUCKYCCHH, BBICKa3bIBaTh UAEH, (HOPMYIHUPOBATH CBOM MPEIIOKEHHS] OTHOCUTEIHHO BBHITIOTHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaThb C MPE3EHTAllMell pe3yabTaTOB MO3HABATEIBbHOM JIESITENIBHOCTH, IOJYYEHHBIX
CaMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBITTOJIHEHHH XUMHUYECKOTO AKCIIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIIEIOBAaHUIO CBOWCTB M3Yy4aeMbIX BEIIECTB, peaau3alui y4eOHOTO MPOeKTa
1 (GOPMYIHPOBATH BBIBOBI IO pPe3yJbTaTaM MPOBEAEHHBIX UCCIEIOBAHUMN MyTEM COTJIACOBAHUS MO3UIUHN
B X0JIe 00CYX/IeHUs 1 00MeHa MHEHHSIMH.

OByajgeHne yHMBePCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBAaTh U OCYIIECTBIISATH CBOKO ITO3HABATEIIBHYIO ACSITENBHOCTD, ONPEACIISs
e 1eau M 3aJauyd, KOHTPOJUPOBATh U IO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh MpeaaraeMblit
QITOPUTM JEUCTBUI MpH BHINOJHEHUH YUeOHBIX W MCCIEAOBATEIbCKUX 3aJlady, BbIOMpaTh Haubosee
3G EKTUBHBIN CIIOCOO MX pEIICHUs ¢ YYETOM IMOJYyYCHHs] HOBBIX 3HAHHMH O BEIIECTBAX M XMMHUYECKHUX
peaxkuusx;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIbTATbBI

[IpenmMeTHBIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XMMHYECKOH COCTABIAIOIIEH E€CTEeCTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHWUU SBICHUHN MPUPOABI, B OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOAMMOMW [UJIsl pEIleHUs MPAKTUYECKUX 3a7ad |
HKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

BJIAJICHUE CHUCTEMOM XHMMHMUYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJIArarollye IOHATHUS
(XMMHUYECKHUIl JIEMEHT, aTOM, U30TOIl, S-, P-, 0- AJIEKTPOHHBbIE OPOMTAIN aTOMOB, MOH, MOJICKYJIa, MOJIb,
MOJIApHBIA 00BEM, BaJICHTHOCTB, 3JEKTPOOTPULATENILHOCTb, CTENEHb OKUCICHMS, XMMHYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAsI, METAJUINYECKasl, BOJOPOJHAs), KPUCTAIIMYECKAs PELIETKA, TUIbI XUMUYECKUX
peakuuii, pacTBOp, SJEKTPOJIMTHI, HEAIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAS JUCCOLMALHNS, OKHUCIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMHUUYECKOM peaklny, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUs
ANEKTPOJUTUYECKON Hucconranny, nepuoauyeckuii 3akon Jl. . MenzeneeBa, 3aKk0H COXpaHEHHsI MacChl
BELIECTB, 3aKOH COXPAHEHHS WM IMPEBPALLEHUS 3HEPIUU IPU XUMHUUECKHX DPEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUs, JIeXKallMe B OCHOBE IOHUMAaHUSA
MPUYMHHOCTUA M CHCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX, COCTABE,
MoJIyueHUH U Oe30MacHOM HCIIOJIb30BAHUM BaKHEHMIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY H
[IPAKTUYECKON AESITEIbHOCTU YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUIl BBISBISATh XapaKTEpHbIC MPU3HAKH MOHSITHM, YCTaHABIMBATh MX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS IIPU ONMCAHUM HEOPTraHUYECKUX BEIIECTB U UX
MpEeBpaICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY Ui COCTaBIICHHS (HOpMyI
BEIIECTB U ypPaBHEHUH XHUMHUYECKUX peakiuii, cucremarnueckyto Homenkinarypy (IUPAC) wu
TPUBUAJIbHBIC HA3BAHUS OTJEJIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHaK,
raméHasi U3BeCTh, HeranéHas U3BeCTb, MUThEBAs COJA, MUPUT U IPYTHUE);

Cc(OPMHPOBAHHOCTh yMEHHUH ONpPENENsATh BAJIEHTHOCTh M CTENEHb OKHUCICHHS XUMHYECKUX
9JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BHJI XMMHUYECKOM CBs3UM (KOBaJIEHTHAs, HMOHHAs,
MeTaJIJIN4€ecKasi, BOJOPOAHAS]) B COCIMHEHUSAX, TUIl KPUCTAJUIMYECKON PEIETKN KOHKPETHOrO BElIeCTBa
(aTomMHasi, MoONEKYyJsipHAas, WOHHAs, METaUIMUecKas), XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COEAUHEHUI;

c(OPMHPOBAHHOCTh YMEHMH YCTaHABIMBAaTh NMPUHAAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB MO MX
COCTaBY K ONpEIEeNEHHOMY KjacCy/Tpylie COeIWHEHUMN (IPOCThle BEUIECTBA — METaUIbl U HEMETAJUIbl,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THPOKCHUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW pacCKphIBaTh CMBICT Tepuoauyeckoro 3akoHa J[. M. MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO M TPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHHE aTOMOB XHUMHYECKHX
aneMmeHToB 1—4 mepuonos Ilepumoauueckoin cucreMbl xumuueckux snemeHTtoB [[. M. Menneneesa,
UCIIONIB3Ys TOHATUS «S-, P-, d-3JEKTPOHHBIC OPOUTAIM», «IHEPreTHUYCCKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH WM3MEHEHMS] CBOMCTB XUMHUYECKHMX JJIEMEHTOB M MX COEJUHEHUH MO MNepHojaMm H
rpynmaM [lepuonnueckoil cucreMsl XUMU4ecKnx 35eMeHToB J1. 1. Menneneesa;

c(OPMHPOBAHHOCT yMEHHH XapakTepu3oBaTh (OMUCHIBaTh) OOILIME XMMHUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXkAATh CYIIECTBOBAHHWE TI'€HETUYECKOM CBS3U
MEXJy HEOPraHMYEeCKMMH BEIIECTBAMU C IOMOILIBIO YPAaBHEHMH COOTBETCTBYIOIIMX XHMHUYECKUX
peakumii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUECKUE PEAKIMH 0 Pa3IUYHBIM MPU3HAKAM
(uncily M cocTaBy pearupymoollux BeLIECTB, TEIUIOBOMY 3(PQeKTy peakluu, HW3MEHEHHUIO CTerneHel
OKHCJICHHS SJIEMEHTOB, 0OPAaTUMOCTH PEAKILIUH, YUaCTHIO KaTaau3aTopa);



c(OPMHPOBAHHOCT, YMEHHMH COCTABIISATh YPAaBHEHUS pEaKIMi pa3IUYHBIX THUIOB, TOJHBIE U
COKpaIllEHHbIE YPABHEHUS PEAKLUH MOHHOIO OOMEHAa, yYMThIBAasl YCJIOBUS, IPU KOTOPBIX 3THU PEAKLUU
UAYT 710 KOHIIA;

C(OPMHUPOBAHHOCT YMEHMH NPOBOJAUTH pPEAKLUHU, HNOATBEPXKIAIOIIME KAaueCTBEHHBIH CcOCTaB
Pa3NUYHBIX HEOPraHWYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, NMPHCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIMA
IIOCPEJICTBOM COCTABIICHUS JIEKTPOHHOr0 OajlaHCa ATUX peaKIuii;

c(OPMHPOBAHHOCT YMEHHH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHMMHYECKOH peakmuu OT
pa3nuyHbIX (AKTOPOB; XapaKTep CMEUICHHUS XHMHUYECKOTrO PAaBHOBECHS] B 3aBUCUMOCTH OT BHEIIHErO
BozaeiictBus (mpuniun Jle [larense);

C(OPMHUPOBAHHOCTb YMEHHMH XapaKTepU30BaTb XHWMHUYECKHE IIPOLECCHI, JeXKallue B OCHOBE
MPOMBIIIJICHHOTO MOMYYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTH MPEACTABICHUI
00 00IMX HAayYHBIX NIPUHIUIAX U HKOJOTHYECKUX MTPOOJIEeMaxX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHUHN MTPOBOJNUTH BHIYUCIICHHSI C UCTIOIB30BAaHUEM TTOHSITHS «MAccoBasi OIS
BEIIECTBA B PACTBOPE», OObEMHBIX OTHOLIECHHUH Ta30B MPU XMMHUYECKHX PEAKIMSIX, MAacChl BELIECTBA MU
00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacCe MM O0BEMY OJHOTO W3 YyYaCTBYIOUIMX B
peakIMM BeLIeCcTB, TEIUIoBOro 3¢d@dekra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHMs MAacChl BEIIECTB,
MIPEBpAILCHHSI U COXPAHEHUS YHEPTUH;

c(OPMHPOBAHHOCTb YMEHUH COOJIOATh IMpaBUja IOJb30BAHUSA XMUMHUYECKOM IOCYIOM U
na0opaTOpHBIM 00OPYZOBAaHUEM, a TaKXKe IpaBWiIa OOpamieHHsl C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMNOJHATH XUMUYECKHNA SKCIIEPUMEHT (pa3iiokeHue
NEePOKCH/Ia BOJOPOJA B NPUCYTCTBUM KaTaau3aToOpa, OIPENENEeHUE Cpelbl pPacTBOPOB BELIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HWHAMKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOMH
peaKIMy, peakllii HOHHOrO0 0OMeHa, KaueCTBEHHbIE peaklMK Ha Cyab(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, PEIICHHE AKCIEPUMEHTANBHBIX 33/1a4 1Mo TeMaMm «Metamie»y u «Hemeramis») B
COOTBETCTBHH C NPAaBWIAMU TEXHUKH O€30MacCHOCTU HpU OOpAIIEHHWH C BELIECTBAMHU M Ja0OpaTOPHBIM
000pyZIOBaHUEM, TPEICTABIATh PE3yIbTATHl XUMHUYECKOTO IKCIIEPUMEHTa B (OpPME 3alUCH ypaBHEHUIA
COOTBETCTBYIOLINX peakuuil U (HOpMyIHPOBATh BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTH YMEHUH KPUTHUYECKH aHAIM3UPOBATH XUMHUUECKYIO HH(OPMAIIHIO, TOTYyIaeMyI0
13 Pa3HbIX UCTOYHUKOB (CPECTBA MACCOBOM KOMMYHUKAIMK, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TPaBUJIa IKOJOTHYECKH I1€J1eCO00pa3HOro TOBEACHUS B
OBITY U TPYIOBOW JEATENBHOCTH B LIEJISIX COXPAaHEHHs] CBOErO 3JI0POBbsl M OKpYXKarolled MpHUpOTHON
Cpenbl, 0CO3HABaTh OMACHOCTH BO3JCWCTBUS HA JKUBBIE OPTaHWU3MBI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatens IIJIK, moscHATH Ha mpumepax cIoOcoObl YMEHBIIEHUS U MPEJOTBPALICHUS HX
BPETHOTO BO3/CHUCTBUS Ha OPTaHU3M YEIIOBEKA;

013 00YHaAIOWUXCA C 0ZPAHUYEHHBIMU 603MONMCHOCMAMU 300P0GbA: YMEHUE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/aX IMO3HAHHS BEIIECTB M XUMHUECKUX SBICHUH;

013 CNenviX U CcaadosudAwUX O00yuaouwuxca: yMEHUE MHCIIONb30BaTh pelbe(hHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns mist 3anucu xumudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

Nen/n | HamMeHOBaHUe pasienos u Moaynb ) KonuuectBo | [Ipumeuanue (BO3MOKHOCTh
TeM [POrpaMMBbl BOCIUTATEIHHOM 4acoB UCIIOJIb30BaHUS 110 TEME
MPOTpaMMBbI AJIEKTPOHHBIX (IIU(PPOBBHIX)
«LIKONMBHBIN YPOK» 00pa3oBaTeNnbHbIX
pecypcoB)
Pazpgen 1. TeopeTnueckue OCHOBBI XUMUU
1.1. | Crpoenue aToMOB. YCTaHOBJICHUE 3
[lepuoanyeckuii 3aKoH U JOBEPUTEITbHBIX
[Tepuognueckas cucrema OTHOILECHUH MEXTy
XUMHYECKUX 3JIEMEHTOB yUYHUTENIEM U €ro
.. MennenecBa YYEHUKAMH,
CIIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCIIPUSATHIO
yYAIUMUCS
TpeOOBaHUH U TPOCHO
yUUTeN,
MPUBJICYCHUIO UX
BHUMAHUS K
o0cyxaaeMoii Ha
ypoke napopmanumu,
AKTHBU3AIH UX
[I03HABATEIbHON
AEATEeIbHOCTH
1.2. | Crpoenwue BemecTsa. 4 POl
MHoroo6pa3ue BeuecTs
1.3. | XuMuyeckue peakiuu 6 Hudposas maboparopus
Releon, POIII
Htoro mo paznery 13
Pasnen 2. Heoprannyeckas Xumus
2.1. | Metamist NpPUMEHeHHE Ha ypoke | 6 Enmnas konnexums HOP
MHTEPAKTUBHBIX (OpPM
2.2. | Hemetamist paboThl yUaIHXCS: 9 Hudposas madoparopus
MHTEJIEKTY ATbHBIX Releon
UTP, CTUMYTHPYIOIINX
2.3. | CBsi3p HEOPraHMIECKHX T03HABATEIbHYIO 2 POMI
M OpraHuYeCKUX MOTHBAIHUIO
MIKOJILHUKOB;

BCIICCTB

TMCKYCCHI, KOTOPBIE
JAI0T yYaIuMCs
BO3MOKHOCTh
IpUOOPECTH OIBIT
BEJICHUS

10




KOHCTPYKTHBHOTO
JIMAJI0Ta; IPyIIIOBOM
paboThI UM paboOTHI B
napax, KOTOpble yyat
IIKOJIbHUKOB
KOMaHJHOM paboTe u
B3aUMOJCUCTBHIO €
JAPYTMMH I€TbMU

Hroro no pazueny

17

Paznen 3. Xumus v )XxU3Hb

3.1. XUMUS U KU3HD

MHUIMAPOBAHHE U
HOJJIEPAKKA
UCCIIE0BATENBCKOM
AEATEeIbHOCTH
IIKOJIbHUKOB B paMKax
peanu3anuy UMH
WHMBUAYATbHBIX U
IPYIIIOBBIX
UCCIIE0BATENILCKUX
HPOEKTOB, YTO AACT
MIKOJIbHUKAM
BO3MOYHOCTb
IpUOOPECTH HABBIK
CaMOCTOSITEJILHOTO
pelieHus
TEOPETUYECKON
poOJIeMBbI, HABBIK
TeHEPUPOBAHUS U
ohopmieHus
COOCTBEHHBIX HIIEH,
HaBbIK YBaXUTEIbHOTO
OTHOIIEHUS K TyKUM
uzesM, opopMIEHHBIM
B paboTax qpyrux
HCCIeI0BaTeeH,
HaBbIK TyOJIMYHOTO
BBICTYIIJICHUS TIEpe]]
ayJUTOpHEH,
apTyMEHTHPOBAHHS U
OTCTauBaHMA CBOEH
TOYKHU 3PEHUS

Enunas xomnexkmus L{OP

Htoro no pazueny:

OBIIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME

34

11




YyeOHo-TEMATHYECKOE NIVIAHNPOBAHHE

I[IpumeuyaHue K TeMATHYECKOMY IJIAHUPOBAHMIO

COKpaIIIeHHLIe 0003HAYEHHUA THIIOB YPOKOB:

YUH3 — ypok u3y4deHusi HOBbIX 3HAHUH;
V33 — ypok 3aKperuieHus 3HaHu;
KY — xoMOMHUpOBaHHBIN YPOK;

YOUC3 — ypok 0000111eHUS U cCHCTEMaTH3alluy 3HAHUM;

YK — ypok KOHTpOJIA.

Ne HanmenoBanue pa3zieinoB U T€EM ypOKOB Komu | Tun ypoka IIpumeyanue
n/m YECTB (BO3MOYXHOCTD
0 HCII0JIb30BAHUS 110 TEME
4acoB JIEKTPOHHBIX
(umndpoBbIX)
00pa3oBaTeNbHBIX
pecypcoB)
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH 134
1 | XuMunueckuit 3neMeHT. ATOM. DJIEKTPOHHAS 1 YHWH3
KOH(Urypauus aTOMOB
2 | Ilepnomuueckuii 3akoH u [leprogmueckas 1 KY POIII
cucTeMa XUMHUYECKUX 3JieMeHToB J[.1.
MeneneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH
CTPOEHUS aTOMOB.
3 | 3akoHOMEpPHOCTH U3MEHEHUS CBOWCTB 1 YOUC3
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUH 110
rpynnam u nepuogam. 3HaueHue
NEPUOINYECKOT0 3aKOHA U CUCTEMbI XUMHUYECKUX
anemenToB J[.MI. MeHeneeBa B pa3BUTUN HAyKU
4 | Ctpoenue BemecTBa. XMMHYECKasl CBSI3b, €€ 1 KY POl
BU/Ibl; MEXaHU3MbI 00pa30BaHusl KOBAaJIEHTHOMN
cBsi3u. BogopoHas cBs3b.
5 | BaneHTHOCTB. DIEKTPOOTPULIATEILHOCTb. 1 KY
Crenens okucienus. BemniecTBa MosieKyasipHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS
6 | [lonaTue o nucnepcHBIX cucTeMax. MicTHHHBIE U 1 KY HNudpoypox
KOJUIOMJIHBIE pacTBOpBL. MaccoBast 10J1s
BEIIECTBA B paCTBOpE
7 | Knaccugukaius 1 HOMEHKJIaTypa 1 KY
HEOPraHWYECKUX COeANHEHUH. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB
8 Krnaccudukanus XuMHUECKUX peakIuii B 1 KY
HEOPraHWYECKOW N OPraHUYECKON XMMHUH. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPAHEHUs
Y TIPEBPAICHUS] SHEPTUU MPU XUMHUYECKUX
peakuusax
9 | Cxopocts peakimu. OOpaTUMBIC PEAKITHH. 1 KY [Hudposas

XHUMHYECKOE PaBHOBECUE

nabopatopus Releon

12




10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU
peaxkum»

¥33

Hudposas
naboparopus Releon

11

DrekTpoauTuyeckas aucconuaius. [lorstue o
BOIOpoAHOM Toka3areine (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYEeCKUX U HEOPTaHMYECKUX BEIIECTB

KY

[udposas
nabopatopus Releon ¢

JaryukoM pH

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
[TonsiTre 06 31eKTpoIK3€e paciiiaBoB U
pacTBOpPOB COJIEH

KY

POIII

13

KonTponbHas pabora no pasaeny
«TeopeTnueckne OCHOBbI XUMHUN

YK

14

Pa3znen 2. Heopranuueckasi xumus
Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX 31eMeHToB J1. 1.
MeneneeBa 1 0COOEHHOCTH CTPOSHHUS ATOMOB.
O6mue duznyeckue CBOMCTBa METAIIOB

17 4

YHWH3

15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH PSIT
HanpsHKeHUH MeTayIoB

KY

16

XUMHYECKHEe CBOMCTBA BaKHEHUIIINX METAJIJIOB
(HaTpWiA, KaNIW, KAJIbIWA, MarHuW, aJTFOMUHHN )
U UX COeIUHEHUN

KY

17

XHUMUYECKUH CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

KY

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U uX
COCTUHEHUN

KY

19

[TpakTuyeckas padora Ne 2. «Pemenune
AKCTIEPUMEHTAIBHBIX 33124 M0 TeMe «MeTauibi»

v33

20

Hewmeransl, ux nonoxxenue B Ilepuoanyeckon
CUCTEME XMMUYECKUX d1eMeHTOB JI.1.
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB

KY

21

duznyeckue cBOWCTBAa HEMETAILIOB.
ANnoTponus HEeMETaJUIOB (Ha pUMepe
KHCIIOpoJia, cephl, (hocdopa u yrieposa)

KY

22

XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHU I

KY

23

XuMudeckue cBoMcTBa a3oTa, (hocdopa 1 ux
COCIMHEHU I

KY

24

XHUMUYECKUE CBOKCTBA yIIIEpoaa, KPEMHUS U UX
COE€IUHEHUN

KY

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€IUHEHUN

YOUC3

26

O0001Ienre ¥ cucTEMAaTH3aIMs 3HAHUH 110 TEME
«Hewmeramneiy. BerarciaeHus mo ypaBHEHUSAM
XUMHAYECKHX PEaKIUil U TEPMOXHUMHUECKHUEC
pacueThbl

YOUC3

27

[IpakTuyeckas pabora Ne 3 «Pemenue
SKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe

v33

13




«HemeTtamiwy.

28 | KonrponbHas paboTa 1o remam «MeTas» 1 1 YK
«HeMmeTamibly.
29 | Heopranuveckue U OpraHMuECKUE KHCIOTHI. 1 YHWH3
Heoprannueckrie u opraHndeckue OCHOBAHHS
30 | AmdoTepHbIe HEOPraHMYECKUE U OPTaHUIECKUE 1 KY
coenuHenus. I eHeTHyeckas CBI3b
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIICCTB
Pasznea 3. Xumus u :Ku3Hb 4q
31 | Poub xuMuH B 00eCII€YEHUH DKOJIOTHIECKOM, 1 KY
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
pPa3BUTHUU MEIUIIMHBI
32 | IlpencraBienust 00 00X HAYYHBIX MPUHITUATIAX 1 YUH3 Enunas xomnexkuus LIOP
MIPOMBIIIIJICHHOTO TTOJIYYEHHUST BaXKHEHIIINX
BEIIECTB
33 | YenoBek B MHpE BEIIECTB U MAaTEPUATIOB 1 KY Ennnas xomnekuus LJOP
34 | Xumus 1 310pOBbE YEIOBEKA 1 YOUC3

14




JIueT ponmoTHeHH ¥ U3MEHEeHU |
Xumus, 11 kiaacc

JlaTta BHecenmust XapakrepucTuka u3MeHeHui PexBU3uTHI Iloanuck JuIAa,
M3MeHeHuit AOKYMEHTa, BHeCIIIero
KOTOPbIM 3anuch
3aKpeIIeHo

H3MCHCHHE
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