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Pabouast mporpamma mo xumuu pazpaborana Ha ocHoBe dDenepanpHoro 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 xmacce B COOTBETCTBHHU C YUEOHBIM IIJIAHOM IIKOJIBI U TOJOBBIM KaJIEHAAPHBIM rpaduKkoM Ha
ypoku xumun orBoautcs 34 4 (1 4 B Hexemto, 34 yueOHbIE HEACTH).

Coaep:kanue yueo0Horo npeaMera

OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernueckne 0CHOBbI XMMHH

XuUMUYecKuil 3neMeHT. AToM. Sapo aToma, M30TOMbl. DIEKTPOHHAs 000JI0YKA. DHEPreTHYeCKHe
YPOBHH, TIOJypPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH pacHpeCICHHS HIEKTPOHOB
M0 OpOUTANSIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAS KOHPUTYpaIusi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux aemeHTtoB JI. M. Menneneesa.
CBs3b nepuognueckoro 3akona u Ilepuoauyeckoit cuctemsl xumuueckux 3iuemeHToB 1. 1. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U MepruoaaM. 3HAYeHHE TTePUOIUIECKOTr0
3aKOHa B Pa3BUTHUU HAYKH.

Crtpoenue BemiecTBa. XUMHUECKasi CBSI3b. BHUIBI XMMHUECKOU CBS3U (KOBAJICHTHAsI HETOJSpHAS U
MOJIApHAsi, WOHHAsA, MeTajuihnueckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM XHMHUYECKOW CBS3H
(oOMEHHBI W JOHOPHO-AKIENITOPHBIN). BomopoaHas cBs3b. BameHTHOCTh. DIEKTPOOTPUIIATEITHLHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOECHMS. 3aKOH ITOCTOSTHCTBA COCTAaBa BEIIECTBA.
Tunbl KPUCTAITMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINTMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cuctemMax. ICTUHHBIE U KOJUTOMIHBIE PacTBOPBI. MaccoBasi 10J1sl BEIIECTBA
B pacTBOpE.

Knaccudukanmss HeopraHmdeckux coeauHeHud. HomeHkIaTypa HEOPraHMYECKHX BEIIECTB.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAIICKAITUX K PA3TUUHBIM KIJIACCAM.

Xumnyeckas peakuus. Knaccuduxanus XuMUYecKUX peakivii B HEOPTaHUYECKOW U OpraHnYecKou
XUMHUU. 3aKOH COXpPAHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBPALIECHUS HSHEPIUHM MPHU
XUMUYECKUX PEAKITUSX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMbIe peakiuu. XUMUIECKOe
paBHOBecue. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Tpunumn Jle [larensbe.

DnexTponuTuueckas aucconuanys. CuinpHbie U ciaaldble mekTponuThl. Cpena BOJHBIX PAcTBOPOB
BEILIECTB: KUCasi, HEUTpajbHas, HEI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIepUMEHTAIbHBIE METOJIbl M3YUEHUSl BELIECTB M MX MPEBpAlllCHUN: JAEMOHCTpalus TaOJuIl
«Ilepuognueckas cucrema xumuueckux dnaeMmeHToB JI. WM. MenneneeBa», u3ydyeHHE MOJENEHN
KPUCTANIMYECKUX PEHIETOK, HAOMIOACHUE U ONMHCAHHE JAEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OIBITOB
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(paznmokeHue IEepoKCcHIa BOAOPOJA B IPUCYTCTBUM KaTalu3aTropa, ONPEIEIIEHHE Cpelbl PAacTBOPOB
BEIIECTB C IIOMOIIBIO YHHMBEPCAJIBHOIO HHIMKATOpPA, PEAKIMM HOHHOro oOMeHa), IpOBEJEHUE
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).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETaUIOB (TaJIoT€HOB, cepbl, a3oTa, gocdopa, yriepoaa u
KPEMHUS) U UX COEAUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COCIUHEHUMN.

Meramnbl. Ilonoxenne wmeramnoB B Ilepuoauyeckod cucreMe XHMHMYECKUX JJIEMEHTOB /I
N. MenneneeBa. OcoOEHHOCTH CTPOCHUS ANMEKTPOHHBIX 000J04YeK aTOMOB MeTaiioB. O0mue pusndeckue
cBoiicTBa MeTaj1oB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKUN Psil HAIPSDKEHUN METalIOB.

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATPUH, KalWi, KaJbIIMA, MarHWi, aJIFOMUHUH,
LIUHK, XpPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

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

OKCIIEpUMEHTAJIbHBIE METO/bl W3YYEHHs BEIIECTB M MX NPEBPAIICHUN: H3YYE€HHUE KOJUIEKLMU
«MeTamnel U CIJIaBbl», O0pa3IOB HEMETAIJIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 3a/a4, HaONIIOJCHUE U
ONMCaHUE JIEMOHCTPALMOHHBIX M JJAOOPATOPHBIX OMNBITOB (B3aMMOJAEWCTBHUE TUIPOKCHUIA AJTOMUHUS C
pacTBOpaMH KHCIIOT U IeJIoueil, KaueCTBEHHbIE peaKIMi Ha KaTHOHBI METAJJIOB).

Pacuérneble 3anaum.

Pacuérpl Macchl BemecTBa WM 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacuEThl Macchl (00BbEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLUH, €CIIU OJJHO U3 BELECTB UMEET IIPUMECH.

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 MHUpE BEIIECTB U MaTEpHUANIOB: BAXXHEHIIME CTPOUTEIIBHBIE  MAaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTepHalIbl, KpackH, CTEKJIO, KEepaMHMKa, Marepuanbl Uil  JIEKTPOHHKH,
HaHOMaTepHalibl, OpraHUYECKUEe U MUHEpPAIbHbIE yJ00pEHUSI.

X¥WMHS W 370pOBbE YEIOBEKA: IpaBWiia HCIIOJIB30BAaHUA JIEKAPCTBEHHBIX IPENApaToB, MPaBHIIA
6e30macHoro UCIIOJIb30BaHUS [IpernaparoB OBITOBOM XUMUU
B TTOBCETHEBHOM JKM3HU.

Mesicnpeomemnbwle ceasu.

Peanu3zanus MexnpeaMeTHBIX CBSA3EH Mpu M3ydeHUH o0Iel U HeopraHuuecko xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX E€CTeCTBEHHO-HAYUHBIX MOHSITHUN, TaK M MOHATHH,
ABJIAIOIINXCS] CACTEMHBIMHU JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1m1re ecTeCTBEHHO-HAyYHbIE MTOHATHUS: HayYHBIH (DaKT, rUMoTe3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3,
KJaccuukanus, NepuoAUNYHOCTb, HAOIIOAEHUE, IKCIIEPUMEHT, MOACIUPOBaHHE, U3MEPEHUE, SIBJICHHUE.

@dusuka: Marepus, D3HEpPrus, Macca, arToM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HU30TOIl,
palMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (pU3HUECKUE BETMUMHBI 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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiamBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUS OOYUYaIONUMUCS TPOTrpaMMm
cpeiaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METalpeIMETHBIM U MpeaMeTHbiM). HayuHo-
METOAMYECKOW OCHOBOW JIsi Pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMM CPEIHEro
o0111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ACITEIIBHOCTHBIN MOJIXO/.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIILHOCTHBIM IMOJX0JIOM B CTPYKTYpPE JMYHOCTHBIX 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;

I[eJICHAIPABICHHOE PAa3BUTHE BHYTPEHHUX YOSXKICHHUI IMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPaIHUINii 0a30BOM HAYKU XUMUU;

TOTOBHOCTH M CIIOCOOHOCTH OOYUAIONIMXCSl PYKOBOJICTBOBATHCS B CBOCH NIEATEIHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIIOCTHON CHCTEME XMMHUECKOTO 00pa30oBaHus;

HAJIMYHE TPABOCO3HAHMS DSKOJIOTMYECKOH KYJIBTYphl M CIOCOOHOCTH CTAaBHTh IIE€IH M CTPOHTH
KU3HEHHBIC TUUTAHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B €IUHCTBE y4eOHOW
BOCIIUTATEIBHONW JEATENbHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKUMH, COLIMOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH W WJCATaMH POCCHHCKOTO TPAXKTAHCKOTO OOIIECTBA, MPHUHSATHIMH B
o0liecTBE HOPMaMH U TNpPAaBWJIAMH TOBEJCHUS, CHOCOOCTBYIOIIMMHU IIpOIEcCaM CaMOIO3HAHUS,
CaMOpa3BHUTHS M HDABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YYAFOTIIUXCSI.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOCHUS TpeaMeTa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON M TPAKTUYECKOW NEATEIFHOCTH O0yYarOIIUXCs 110 pealn3aliy MPUHATHIX B 00IIecTBE
LEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HAHHS 00YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPAB M 00SI3aHHOCTEH, YBaXCHHUS K 3aKOHY U
MIPABOTIOPSIKY;

MIPEJICTABIICHHS O COIMATBHBIX HOPMAX M MPAaBHIIAX MEKITMYHOCTHBIX OTHOIICHHI B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOM JIEATENLHOCTH IPU CO3/AaHUHU y4eOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHl IPYTHX MpH
aHaJM3e pa3IMYHBIX BUJOB YUEOHOU NeSTETHHOCTH,

2) NaTPHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOMICHUS K HICTOPUYECKOMY M HAyYHOMY HACIICIAHIO OTCUYECTBEHHOW XHUMUMU;

YBOKEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU WU MPAKTUYECKOTO TPUMEHEHUS XUMHH,
OCO3HAHMS TOTO, YTO IOCTH)KCHUS HAYKH €CTh PE3YyJbTaT IUTEIBHBIX HAOIOIECHHUH, KPOIOTIUBBIX
IKCIIEPUMEHTATBHBIX TIOMCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U MTPAKTHKOB;



WHTEpeca W TIO03HABATEIbHBIX MOTHBOB B TOJYYEHUH U IMOCICAYIOIIEM aHamu3e HHPOpPMAIH O
MePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYallUH, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHUSMH, W TPUHUMATH
OCO3HaHHbBIE PEIICHNUs, OPUECHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE TIOBEJICHUE M MIOCTYIIKM CBOUX TOBAPHINEH C TIO3HIIMIA HPABCTBEHHBIX H
MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM ITUX MOCTYIKOB;

4) opMHUpPOBaHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHHUS [IEHHOCTEH 310pOBOro U 6e30macHoro odpasza *U3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOroieHus IpaBul 0€30MacCHOr0 OOpaIeHHs C BELIECTBAMHU B OBITY, MOBCEJHEBHOW >KM3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS LIEHHOCTH MPaBWJI HMHIUBUIYaTbHOTO W KOJUIEKTMBHOTO O€30MacHOTO TOBEIEHUS B
CUTYAIUSAX, YTPOXKAIOIIUX 3I0POBBIO U YKU3HU JIIOJICH;

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

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4e€OHO-HCCIICIOBATEIIBCKON JESTEIBHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPUECKOHN U IPYTHX BUIAX JIESATEIBHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTHYCCKHUX 3aJ1a4 COIMATbHON HAIMPaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3yYEHHUIO0 TPOo(ecCHil pa3IMdHOTO poJia, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHH;

YBaXKCHHSI K TPYJTY, JIOISAM TPYyia U pe3yiIbTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIbHON TpPaeKTOPUH OOpa3oBaHus, OymyIiei
npodeccun W peaym3anii  COOCTBEHHBIX JKH3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XUMUHU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

HKOJIOTHUECKH 11eJ1eco00pa3HOro OTHOMICHHUS K PUPO/JIE, KAaK UCTOUHUKY CYIIECTBOBAHHUS KU3HU HA
3emie;

MOHUMAHUS TJ00ANBbHOTO XapakTepa OJKOJIOTUYECKUX TPoOIeM, BIHMSHHS IKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH WCIOJIb30BAHUS JIOCTIDKEHUH XHUMHUU IS PELIEHUsS BOIPOCOB
PaIMOHAILHOTO MTPUPOJIONIONB30BAHNS;

AKTUBHOTO HEMpUATUS ACUCTBUIA, MPUHOCAIINX BpeI OKPYXAloIed MPUPOIHOW cpene, YMEHUs
MIPOTHO3MPOBATh HEOJATONMPHUATHBIC JKOJOTUYCCKUE TITOCICACTBUS TPEANPUHAMAEMBIX JICUCTBUH W
MPeIOTBPAIIATh UX;

HAJIMYUs Pa3BUTOTO SKOJIOTHUECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYIbTYPHI, OIBITA JEATSIHBHOCTH
OKOJIOTMUECKON  HAMpaBICHHOCTH, YMEHHs  pPYKOBOJCTBOBAThCSI MMM B  [IO3HABATEIBHOM,
KOMMYHHKATHBHOW ¥ COIMAJIBHOW TMPAKTHUKE, CIIOCOOHOCTH W YMEHHUS AaKTHBHO IPOTHBOCTOSTH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIIECTBEHHOM MPAKTHUKH;

MOHUMAHUS CTIeNU(DUKN XUMUU KaK HayKH, OCO3HAHUS €€ poiu B (hOPMUPOBAHUM PAIIIOHATHHOTO
HAy4YHOTO MBIIUIEHHUS, CO3/aHUN LEJIOCTHOTO TMpEACTaBIeHUs 00 OKpYXKalolmleM MHpE KaK O €IUHCTBE
MPUPOABI U YEJIOBEKa, B MO3HAHWH MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOOIeM COXPaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;



yOeXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM I COBPEMEHHOW [HMBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HANPABJICHHOCTH W BaXKHOW POJIM B CO3JaHUW HOBOHM 0a3bl MaTepHUAILHOW KYJILTYpHI,
pelIeHNN TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, IHEPTETUYCCKOM,
MUIIEBOM M AKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 0OCCIICUCHUH YCJIIOBHM YCIEITHOTO
TpyJa v SKOJOTHYEeCKH KOM(DOPTHOMN )KU3HHU KaXKJIOTO 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 MPOUCXOMSIIMMX B HEM HM3MEHEHHU, 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 CUTYaLIHSIX;

HMHTEpPECca K MO3HAHUIO U UCCIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEpHIBHOMY O0pa3oBaHHUIO M caMO00pa3oBaHUIO, K aKTUBHOMY
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
(MexmpenMeTHbIe) OOLIeHaYYHbIE MOHSITHS, OTpa)karollMe IEeJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U
crnienu(UKy METOJIOB IMO3HAHMSI, UCTIOJIb3yEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTHS,
SIBJICHHE, TIPOIIECC, CUCTeMa, Hay4YHbIA (akT, TMPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieIoBaHKe, HAOIF0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJbHBIC YYeOHbIC JeHCTBUs (TO3HABATEIbHBbIE, KOMMYHUKATHUBHBIC, PETYJISTHBHBIC),
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 NMO3HABATEJIbHBIMHU 1eHCTBUAMM:

1) 6a3oBble JIOrHYecKue AeiicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIEIATh LENN JeATeTbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCUTH
pe3yabTaThl JEATEIbHOCTH C MOCTABIEHHBIMU LESIMU;

WCIIOIh30BaTh MPU OCBOCHUHW 3HAHUU MPHUEMBI JIOTHUECKOTO MBIIIJICHUSI — BBIJCIATh 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 MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY N3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, JE€IYKTUBHbIC, MO AaHAJOTUH), BBISABIATDH
3aKOHOMEPHOCTH M TPOTHBOPEUYHS B PAaCCMATPUBACMBIX SBJICHUAX, (OPMYIHpPOBATH BBIBOJABI H
3aKJIIOUCHUS;

MPUMEHATHh B MPOIIECCE TO3HAHUS, MUCIOJIb3yeMble B XUMHHM CHMBOJUYECKHUE (3HAKOBBIC) MOJICIH,
peoOpa3OBhIBATh MOJICNIBHBIE MPEACTABICHUS — XUMHYECKH 3HAK (CHMBOJI) DJIEMEHTAa, XUMHUYECKas
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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 UCCIIEOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUET O MPOJIesIaHHOM paboTe;

npUOOpeTaTh OMBIT YYCHHUYECKOW HCCIEIOBATEIbCKONM M TPOEKTHOW JAEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEJIBHOMY IOMCKY METOJOB pPEIEHUs MPaKTHUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOI0B MIO3HAHUS.

3) paGora ¢ ungopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHbIX MCTOYHMKAX HHGOpManuu (HAayyHO-NONYJSpHAsl JIUTEparypa
XMMHYECKOI'0 COJIepXKaHMsl, CIIPaBOYHbIe MOCOOMs, pecypchl MHTepHeTa), aHaIM3UpoBaTh MH(DOpMAIIO
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;

MpUOOpeTaTh  ONBIT  MCIOJNb30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpMY IpeacTaBieHus] HHpopMauu (cXeMsbl, TpaduKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

HCIOJIb30BaTh HAaYYHBIM SI3bIK B KaueCTBE CPEACTBA NMpU paboTe ¢ XUMHUYECKON HH(OpMaluein:
IPUMEHATh MEXKIpeaMeTHble ((u3ndYeckue W MaTeMaTH4yecKue) 3HAaKM U CHMBOJBI, (HOpMyIbl,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U MTPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI 1o CYIIIECTBY o0cyxmaemMoit TEMBI B Xo0J1e JMajora
W/WIHM TUCKYCCHH, BBICKA3bIBaTh UAEH, (HOPMYIUPOBATh CBOU MPEIONKEHHSI OTHOCUTEIHHO BBHITIOTHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C TMPE3eHTAllMell pe3yabTaTOB IMO3HABATEIbHOM JIESITENIBHOCTH, MOJYYEHHBIX
CaMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPHU BBITTOJIHEHHH XUMHYECKOTO AKCIIEPUMEHTA,
MPAKTUIECKON pabOTHI MO UCCIIEIOBAaHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, peaau3aluy y4eOHOTO MPOeKTa
1 GOpMYITHPOBATH BBIBOBI TI0 PE3yJbTaTaM IPOBEAEHHBIX UCCIEIOBAHUIN MyTEM COTJIACOBAHUS TO3UITUH
B X0JIe 00CYX/IeHUs 1 00MeHa MHEHHSIMH.

OByajgeHne yHMBePCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYLIECTBIIATH CBOIO IO3HABATEIbHYIO JEATEIbHOCTD, ONpEIeNsis
e menu M 3aJauyd, KOHTPOJUPOBATh MU IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IMpeaaracMblil
QITOPUTM JEUCTBUI MpPH BHINOJHEHUH YYEOHBIX U HCCIEAOBATEIbCKUX 3aJlady, BhIOMpaTh Haumbosee
3P EKTUBHBIN CIIOCOO MX pEHICHUs ¢ Y4ETOM IMOJYyYCHHs] HOBBIX 3HAHHMH O BEIIECTBAX M XMMHUYECKHUX
peakumsx;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3YJIbTATbBI

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

C()OPMHUPOBAHHOCTh IMPEJACTABICHUI: O XUMMUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAY4YHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SBJICHUH MPUPOBI, B (POPMUPOBAHUH MBIIUICHHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKUMOHAJIbHOH I'paMOTHOCTH, HEOOXOJMMOHM Ui pelleHHs] NPaKTUYEeCKUX 3a7ad U
HKOJIOTUYECKHA 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

BJIAJICHAE CHCTEMOM XUMHUYECKMX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAralOIIMe IOHSITHS
(XMMHUYECKHUIl JIEMEHT, aTOM, U30TOIl, S-, P-, 0- AJIEKTPOHHBbIE OPOMTAIN aTOMOB, MOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJICHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKHCIICHHS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAsI, METAJUINYECKasl, BOJOPOJHAs), KPUCTAIIMYECKAs PELIETKA, TUIbI XUMUYECKUX
peakuui, pacTBOp, 3JIEKTPOJUTHI, HEDJIEKTPOJIMUTHI, IJIEKTPOIUTHYECKAs AMCCOLUALUSA, OKHUCIUTEID,
BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUYECKON peaklnu, XUMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TEOpHUs
EKTPOJINTUYECKON HccoLMalyy, nepuoanyeckuil 3akon . M. Menzaeneesa, 3aKk0OH COXpaHEHUs MACChI
BELIECTB, 3aKOH COXPAHEHHS WM IMPEBPALLEHUS 3HEPIUU IPU XUMHUUECKHX DPEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHMHM, MHUPOBO33DEHUYECKHE 3HAHUSA, JIeKallue B OCHOBE IOHMMAHHUS
MPUYMHHOCTUA M CHCTEMHOCTH XMMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX, COCTABE,
IOJyYeHUH M 0€30MacHOM MCIIOJIb30BAaHMM BA)KHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
IIPAKTHYECKON JIEATEIbHOCTH YEJI0BEKA;

Cc(OPMHUPOBAHHOCT YMEHHMH BBIABIATH XapaKTEpHble NPU3HAKU IOHSATUH, YCTaHABIUBATh HUX
B3aUMOCBS3b, UCIIOJI30BATh COOTBETCTBYIOIINE MTOHATHS IIPU ONMCAHUU HEOPTAHMYECKUX BEIIECTB U UX
MpEeBpaICHU;

c(OPMUPOBAHHOCTh YMEHHUIl HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsl COCTaBlIEHUS (OpMYyI
BEIIECTB M YpaBHEHUM XUMMUYECKHX peakiuil, cucremarndeckyro HoMmeHkiarypy (IUPAC) wu
TPUBUAJIbHBIC HA3BAHUS OTJEJbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIM ra3, YrJIeKUCIbIHd ra3, aMMHaK,
raméHas U3BeCTh, Heran€Has U3BeCTb, MUThEBas COJA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUW ONPENENATh BAJIEHTHOCTh U CTENEHb OKHUCIEHHUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BHJI XMMHUYECKOM CBs3UM (KOBaJIEHTHAs, HMOHHAs,
MeTaJIJIN4€ecKasi, BOJOPOAHAS]) B COCIMHEHUSAX, TUIl KPUCTAJUIMYECKON PEIETKN KOHKPETHOrO BElIeCTBa
(aTroMHasi, MOJEKyJspHas, MOHHAas, MeTaJJIMYecKas), XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OPMHPOBAHHOCTh YMEHMH YCTaHABIMBAaTh NMPUHAAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB MO MX
COCTaBY K ONpEIEeNEHHOMY KiacCy/Tpylie COeIWHEHUM (IPOCThle BEUIECTBA — METaUIbl U HEMETAJUIbl,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUPOKCHUIBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHUW pPACKpBIBaTh CMBICT Tepuoanyeckoro 3akoHa J[. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIILYIO, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
anemeHToB 14 mepuonoB Ilepumoauueckoii cucreMbl xumuueckux snemeHToB J[. M. Menneneesa,
UCIIONIB3Ys TOHATUS «S-, P-, d-3JEKTPOHHBIC OPOUTAIM», «IHEPTeTHUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTU H3MEHEHUsI CBOWCTB XMMHMYECKUX DJJIEMEHTOB M MX COCAUHEHUN II0 IEepUoJaM H
rpynmaM [lepuonnueckoil cucreMsl XUMU4ecKnx 35eMeHToB J1. 1. Menneneesa;

c(OPMHPOBAHHOCT yMEHHH XapakTepu3oBaTh (OMUCHIBaTh) OOILIME XMMHUYECKHE CBOWMCTBA
HEOPraHWYECKNX BEIIECTB Pa3JIMYHBIX KJIACCOB, NMOJATBEPKIATh CYIIECTBOBAHWE TI€HETUYECKOM CBS3H
MEXJy HEOPraHMYECKMMHU BEIIECTBAMM C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XHMHUYECKHUX
pEeaKIunii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUECKUE PEAKIUH 0 PA3IUYHBIM MPU3HAKAM
(uMcily M COCTaBy pearupyrollMX BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, HU3MEHEHHUIO CTeleHel
OKHCJICHHS 3JIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YIaCTHIO KaTajau3aTopa);



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 MPOBOJAUTH pPEAKLUHU, HNOATBEPXKIAIOIIME KAaueCTBEHHbIH cocTaB
Pa3NUYHBIX HEOPraHWYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, NMPHCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHiA
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);

Cc(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XHWMHUUYECKUE IIPOLECCHI, JeXKallue B OCHOBE
MPOMBIIIJICHHOTO MOJMYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTH MPEACTABICHUI
00 00IMX HAyYHBIX IPUHIUIAX U HKOJOTHUECKUX MTPOOIeMax XUMUUECKOT0 TPOU3BO/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
na0opaTOpHBEIM 00OPYZOBaHUEM, a TakKXKe IMpaBWiIa OOpamieHHsl C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBHIMOJHATH XUMUYECKHNA SKCIIEPUMEHT (pa3iiokeHue
NEpOKCH/Ia BOJOPOJAa B NPUCYTCTBUHM KaTaau3aTopa, OIpPENEeNeHUEe Cpelbl pPacTBOPOB BEIIECTB C
MOMOIIIFI0 YHUBEPCAIBHOTO HWHAWKATOpA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH
peaKIMy, peakllii HOHHOTO 0OMeHa, KaueCTBEHHbIE peaklMK Ha Cyab(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHWUS, PEIICHHE AKCIEPUMEHTAIBHBIX 33/a4 1Mo TeMaMm «Metamie»y u «Hemeramns») 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 YMEHHH COOJII0/IaTh TPaBUJIA IKOJOTHYECKH I1€71eCO00pa3HOr0 TOBEACHUS B
OBITY U TPYIOBOW JEATEIBHOCTH B LIEJISIX COXPAaHEHHs] CBOErO 3JI0POBbsl M OKpYXKAroOIIeH MPUPOTHON
Cpenbl, OCO3HaBaTh OMACHOCTH BO3ICWCTBUS HA JKUBBIC OPTaHWU3MBI ONPENCIEHHBIX BEIIECTB, MTOHUMAs
cmbicn mokazatens [IJIK, moscHATH Ha mnpumepax crocoObl yYMEHBIIEHUS W MPEJOTBPALCHUS HX
BPETHOTO BO3ICHUCTBUS Ha OPTaHU3M UYEIOBEKA;

0151 00YUaAIOWUXCA C 0ZPDAHUYEHHBIMU 603MONCHOCMAMU 300P06bA: YMEHHUE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX ITO3HAHHSI BEIIECTB M XUMHUECKUX SBICHUH;

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



TEMATHUYECKOE IINTAHUPOBAHUE

Ner/n | HamMeHOBaHUe pasienos u Mopyns ) Konuuectso | [lpumeuanue (BO3MOKHOCTb
TeM [POrpaMMBbl BOCIIUTATEIbHON 4acoB UCIIOJIb30BaHU 110 TEME
MPOTpaMMBbI 3JIEKTPOHHBIX (IIU(PPOBBHIX)
«1IKONBHBINA ypOK» 00pa30BaTeNbHBIX
pecypcoB)
Pazpgen 1. TeopeTnueckue OCHOBBI XUMUU
1.1. | Crpoenue aToMOB. YCTaHOBJICHUE 3
[Tepuonuueckuii 3akoH U JOBEPUTEIBHBIX
[lepuogmueckas cucrema OTHOILIECHUH MEXKTy
XUMHYECKUX 3JIEMEHTOB YUYHUTEIEM U €ro
.. MennenecBa YYEHUKAMH,
CIIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCHPHSTHIO
y4aIuMuCs
TpeOOBaHUH U TPOCHO
y4uTens,
NPUBJICYCHUIO UX
BHHMAaHHUS K
o0cyx1aemMoii Ha
ypoke uHpopmMaiuu,
aKTUBHU3ALIH X
MI03HABATEIBHON
AEATEeIbHOCTH
1.2. | Crpoenue BemecTsa. 4 POl
MHoroo6pa3ue BeuecTs
1.3. | Xumudeckue peakiuu 6 Hudposas nadoparopus
Releon, POII
Hroro mo paznmery 13
Pa3nen 2. Heoprannueckas Xumus
2.1. | Metasmist NpUMEHeHHE Ha ypoke | 6 Enmnas konnexums LHOP
MHTEPAKTUBHBIX (HOpPM
2.2. | Hemertamist pabOThl yUAIHXCS: 9 Hudposas nadoparopus
MHTEJIEKTY ATbHBIX Releon
UTp, CTUMYJIHPYIOIINX
2.3. | CBsi3p HEOPraHMIECKHX T03HABATEIbHYIO 2 POII
M OpraHuYeCKUX MOTHBAIHUIO
IIKOJIbHUKOB;

BCIICCTB

JMCKYCCHIA, KOTOpBIE
JAI0T Y4alIuMcs
BO3MOKHOCTh
pUOOPECTH OTBIT
BCIACHUA
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KOHCTPYKTHBHOTO
JIAJIoTa; IPyIIIOBOM
paboThI UM paboOTHI B
napax, KOTOpble yyat
IIKOJIbHUKOB
KOMaHJHOM paboTe u
B3aUMOJCUCTBHIO €
JAPYTMMH I€TbMU

Hroro no pasgeny

17

Pa3nen 3. Xumus u )XU3Hb

3.1. XUMUS U KU3HD

MHUIMAPOBAHHE U
HOAJECPIKKA
UCCIIeI0BATENILCKON
NeATeIbHOCTH
MIKOJILHUKOB B paMKax
peanu3anuy UMH
WHIUBUYATBHBIX U
TPYIIOBBIX
UCCIIE0BATENILCKUX
HPOEKTOB, YTO AACT
MIKOJIbHUKAM
BO3MOYHOCTb
NpUOOPECTH HABBIK
CaMOCTOSITEJILHOTO
pelieHus
TEOPETUUECKOU
poOJIeMBbI, HABBIK
TeHEPUPOBAHUS U
ohopmieHus
COOCTBEHHBIX HIEH,
HaBBIK YBAXKUTEIHLHOTO
OTHOIICHHS K TYKUM
uziesM, opopMIEHHBIM
B paboTax qpyrux
HCClen0BaTeeH,
HaBBIK TyOJIHMYHOTO
BBICTYIIJICHUS TIEpe]]
ayJUTOpHEH,
apTyMEHTHPOBAHHS U
OTCTauBaHMA CBOEH
TOYKHU 3PCHHUS

Enunas xomnexkmus [{OP

Htoro no pazpeny:

OBIIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME

34
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YyeOHo-TEMATHYECKOE NIVIAHNPOBAHHE

I[IpumeuyaHue K TeMATHYECKOMY IJIAHHUPOBAHMIO

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 (BO3MOXXHOCTB
0 UCIIOJIb30BaHUs 110 TEME
4acoB JIEKTPOHHBIX
(mdpoBbIX)
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 POII
cucTeMa XUMHUYECKUX 3JieMeHToB J[.1.
MeneneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH
CTPOEHMSI ATOMOB.
3 | 3akOHOMEpPHOCTH U3MEHEHUS CBOWCTB 1 YOUC3
XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUH 110
rpynnaM u nepuogam. 3HaueHue
MIEPUOANYECKOI0 3aKOHA U CUCTEMbI XUMUYECKUX
anemenToB J[.MI. MeHeneeBa B pa3BUTUN HAyKU
4 | Ctpoenue BemecTBa. XMMHYECKasl CBSI3b, €€ 1 KY PolI
BU/Ibl; MEXaHU3MbI 00pa30BaHusl KOBAaJIEHTHOMN
cBs3u. BogopoaHas cBsi3b.
5 | BaneHTHOCTB. DIEKTPOOTPULIATEILHOCTb. 1 KY
Crenenb okucieHus. Bemectsa MOIEKyISIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS
6 | [lonsaTue o nucnepcHBIX cucTeMax. MicTuHHBIE U 1 KY HNudoypox
KOJUIOMIHbIE pacTBOpBl. MaccoBast 1015
BEIIECTBA B paCTBOpE
7 | Knaccugukaius 1 HOMEHKJIaTypa 1 KY
HEOPraHWYECKNX COeANHEHUH. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB
8 Krnaccudukanus XuMHUECKUX peakIuii B 1 KY
HEOPraHWYECKOW N OPraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUs
U TIPEBPALIECHUS SHEPTUU NIPH XUMHUYECKHX
peakuusax
9 | CkopocTts peakiuu. OOpaTuMbIC PEaKIIUH. 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
nabopatopust Releon ¢

natyukom pH

12

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

KY

POIII

13

KonTponbHas pabora no pasaeny
«TeopeTnueckne OCHOBBI XUMUN

YK

14

Paznen 2. Heoprannuyeckasi XuMus
Meraiubl, ux nosioxenue B [lepuoanueckoi
CUCTEME XUMUYECKUX 31eMeHToB J1. 1.
MeneneeBa 1 0COOEHHOCTH CTPOSHHUS ATOMOB.
O6mue duznyeckue CBOMCTBa METAIIOB

17 4

YUH3

15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH PSIT
HanpsHKeHUH MeTayIoB

KY

16

XUMHYeCKHEe CBOMCTBA BaKHECHIIINX METAJJIOB
(HaTpWiA, KaNIW, KAJIbIWA, MarHuW, aJTFOMUHHN )
U UX COeIUHEHUN

KY

17

XHUMUYECKUHN CBOMCTBA XpOMa, MEAU U UX
COCTMHCHUN

KY

18

XnMHUyecKre CBOMCTBA IIMHKA, JKeae3a U uX
COCTMHCHUN

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

dusnueckue CBONCTBA HEMETAILIOB.
AJIIOTpOITHS HEMETAJLIOB (Ha IpUMepe
KHCIIOpoJia, cephl, (hocdopa u yrieposa)

KY

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHU I

KY

23

XuMuyeckue cBoMcTBa a3oTa, (hocdopa u ux
COCIMHEHU I

KY

24

XUMHUYECKUE CBOWCTBA YIJIEPOJa, KPEMHUS U UX
COE€IUHEHUN

KY

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€IUHEHUN

YOUC3

26

O0001enre ¥ cucTeEMaTH3alMs 3HAHUH 10 TEME
«HeMmertannbr». BerauciaeHnust no ypaBHEHUSAM
XUMHYECKHUX PEaKIUi U TEePMOXUMUYECKUE
pacyeTsl

YOHUC3

27

[IpakTuyeckas padora Ne 3 «Pemenue
HKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME

v33
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«HemeTtamiwy.

28 | KonrponbHas paboTa 1o remam «MeTab» 1 1 YK
«HeMmeTamibly.
29 | Heoprannyeckue U OpraHMuECKUE KHCIOTHI. 1 YHWH3
Heoprannueckrie u opraHndeckue OCHOBAHHS
30 | AmdoTepHbIe HEOPraHMYECKUE U OPTaHUIECKHE 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,
Pa3BUTHUU MEIUITHHBI
32 | IIpeacraBnenus o6 OOMMX HAYYHBIX MPUHITUIIAX 1 VYHUH3 Ennnas xomnekuus LJOP
MIPOMBIIIIJICHHOTO TTOJTYYEHUS BaXKHEHIIINX
BEIIECTB
33 | YenoBek B MHpE BEIIECTB U MAaTEPUATIOB 1 KY Ennnas xonnekuus LJOP
34 | Xumus 1 310pOBBE YEIOBEKA 1 YOUC3

14




JIueT ponmoTHeHH ¥ U3MEHEeHU |
Xumus, 11 kiaacc

[JdaTa BHeceHust XapakTepuCcTHKA H3MeHeHMIT PexBu3HuTHI IMoanucek guuna,
H3MEHEeHUH AOKYMEHTa, BHeECLIEro
KOTOPBIM 3aNuch
3aKpeIUIeHo

H3MCHCHHE
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