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HHOACHUTEJBbHAA 3AIINCKA
Pabouas nporpamma yueOHOro Kypca o XUMuH Juid 9 Kjlacca cocTaBjieHa B COOTBETCTBUH C:

- @I'OC BTOpOr0 MOKOJEHHUS, MPUMEPHOH HPOTrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMs MO XUMHUU (0a30BBI ypOBEHB) M ABTOPCKOU
nporpammbl O.C. I"'abpuensna (I'abpuensu O.C. nporpamMmma kypca Xxumuu 11 8-11 kiraccoB 001meoopa3oBaTenbHbIX yupexaeauii M: JIpoda,2015r),

- yue6HbIM T1aHOM MBOY Tarapcko —IlImanakckoit cpenneit mkonsl Ha 2022-2023 yu.rof..

[Tporpamma paccuurtana Ha 66 yacoB (2 yaca B Henenmo). /laHHas mporpaMMa KOHKPETHU3UPYET COAep)KaHHMEe CTaHIapTa, Ja€T pacmpeeseHue
y4eOHBIX YacoB IO pasfenaM Kypca, MOCIeI0BaTeIbHOCTh U3YyYEHHUSI TEM U PA3/AeNoB C YU4ETOM MEXIPEIMETHBIX U MPEIMETHBIX CBS3€H, JTOTUKU
y4eOHOro Mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH yJaluxcs.

s peanuzauuu nporpaMmmsl ucnoJgab3dyercsa Y MK:

Vueonuk «Xumuss» 9 kiacc O.C. 'abpuensin, uznarensctso poda, 2019r.

MecTto npeamera B y4eOHOM IIaHe:

ITporpamma paccuntana Ha 66 yacoB (2 Jaca B HEJIEII0), B TOM YHCIIe HAa KOHTPOJIbHBIE Pa0OTHI-
4 yaca, mpakTHUecKue paboThl — 6 yacos.

Henn nzydyenust xumuu B 9 kiacce:

* OCBOEHHE BaKHEHMIINX 3HAHUH 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOJIHUKE;

* OBJAJCHHE YMEHUSMHU HAOIIOAAaTh XMMUYECKHE SBICHHS, TPOBOJAUTh XUMUYECKUN HKCIEPUMEHT, POU3BOIUTH PAcCUeThl HA OCHOBE XMMHUYECKUX
(dbopMyI1 BelecTB M YpaBHEHUH XMMHUYECKUX PEaKLnii;

* pa3BUTHE II03HABATEIIbHBIX WHTEPECOB W HHTEIUIEKTYAJBHBIX CIOCOOHOCTEH B TMpollecce TNPOBENEHHs XHMHUYECKOTO HKCIEepUMEHTa,
CaMOCTOSITENILHOTO MPUOOPETEHHSI 3HAHUI B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

* BOCIHTaHUE OTHOILIEHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY O0II[€YeI0BEYECKOUN KYIbTYpPHI;



¢ INPUMCHCHUC ITOJTYYCHHBIX 3HAHUN U YMGHI/If/'I JUIA 0€30IMacHOT0 HUCIIOJIb30BaAHUS BCIICCTB M MAaTCpHaJIOB B 6BITy, CEIILCKOM XO3SMCTBE M Ha

MMPOU3BOACTBE, PCHICHUA NPAKTHYCCKUX 3a4ad B HOBCGHHGBHOﬁ JKHU3HU, NPCAYIIPCIKACHUA HBHCHHﬁ, HaHOCAIIUX BpCH 3A0POBBIO YCJIOBCKAa U

OKpY>Karollen cpene.

Sagaun:

1.ChopmupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XUMUM;

2.BocniuthiBaTh 00I111€YEIOBEUECKYIO KYIBTYPY;

3. Yuute HaOII01aTh, IPUMEHSTH I1OJYYEHHbIE 3HAHUS HA [TPAKTUKE.

JINYHOCTHBIMH pedyjJbTaTaMi U3YUYCHUA IIPECAMETA «Xumus» B 9 Kitacce IBISIOTCS CICAYIOIUC YMCHUA:

0CO3HaBaTh €AMHCTBO M LEJIOCTHOCTb OKPYXAIOIIEro MHUpa, BO3MOXKHOCTH €ro MO3HaBaEMOCTH M OOBSICHUMOCTU Ha OCHOBE JOCTHXKCHMH
HayKH;

HOCTENIEHHO BBICTPAauBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh M FOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM
YHUCJIE U B paMKaX CAMOCTOSITEIbHOM NEATEIbHOCTH BHE IIKOJIBI;

OLICHUBATh KU3HEHHBIE CUTYalLlUU C TOUKHU 3peHHs Oe30nacHOro o0pa3a )KM3HU U COXPaHEHUs 3/10POBbS;

OLICHUBAThH SKOJIOTMYECKUM PUCK B3aNMOOTHOIIEHUH YEJIOBEKA U IPUPO/IBI.

(GbopMHUPOBATh 3KOJOTUYECKOE MBIIIJIEHUE: YMEHHE OLIEHUBATh CBOIO JESATENILHOCTh M MOCTYNKHU APYTUX JIOACH C TOUKU 3pEHUSI COXPaHEHUSI
OKpY’KaloIllel cpesibl - TapaHTa )KU3HU U Oaronoiayqus Jroael Ha 3emie.

MeTtanpeaMeTHBIMH Pe3yJIbTaTaMU U3yYeHHs Kypca «XUMUs» sBJsieTcsl GOPMHUPOBAHNE YHUBEPCAIbHBIX yueOHbIX aeiictBuit (Y'Y ).

Pecynamusuvie YV/I.

CaMOCTOSITEIbHO OOHAPYKUBATh U (DOPMYIUPOBATH YUEOHYIO IPOOIEMY, OTIPENETIATh 1eTh y4eOHOM NeITeTbHOCTH;

BbIZIBUT'aTb BEPCUN PEHICHUA HpO6J’I€MBI, OCO3HaBaTh KOHEYHLIN pe3yabTarT, BI)I6I/IpaTB N3 TPCATTOKCHHBIX W HCKATb CaMOCTOSTCIBHO
CpEICTBA HOCTIXKECHUS LIENH;

COCTaBIATh (MHIMBUYaTbHO UM B TPYIIIIE) IJIaH PEIICHUs MPOOIEMBbI;

pa60Ta5[ 110 TJ1aHy, CBEPATH CBOH }IeﬁCTBHH C OCJIbIO U, IIpH HCO6X0)II/IMOCTI/I, HCITPABJIATH OILIIMOKH CaMOCTOSTEIIBHO,

B JIMAJIOTE C YIUTEJIEM COBEPIIICHCTBOBATH CAMOCTOSTEIIEHO BBIPAOOTAaHHBIC KPUTCPHUHU OLICHKH.

llosnasamenvuvie YYJ/I:




® aHAJIM3HUPOBATh, CPABHUBATH, KIaCCU(DULIMPOBATH U 00001IaTh (PaKThI U SBICHUS. BBISABISTH NPUYMHBI U CIEACTBUS MPOCTHIX SBJICHUI.

® OCYIIECTBISTH CpaBHEHUE, KIacCU(PUKAINIO, CAMOCTOATEIHLHO BEIOMPAsi OCHOBAHUS M KPUTEPHUH IS YKA3aHHBIX JIOTUYECKHUX OTepalluii;

® CTPOUTH JIOTUYECKOE PacCyKIeHUE, BKIIOYAIOIIee YCTAaHOBICHUE TPUUUHHO-CIICICTBEHHBIX CBSI3EH.

® (C03/1aBaTh CXEMAaTUYECKUE MOJICNIH C BbIJICJICHHEM CYILIECTBEHHBIX XapaKTePUCTUK OObEKTA.

® COCTaBJISITh TE3UCHI, PA3JINYHbIEC BUbI IUIAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).

e TpeoOpazoBEIBATh HHPOPMAIIMIO K3 OJJHOTO BHJIA B APYroM (TaOIUIly B TEKCT U TIp.).

® yMETh OMNPEACISATh BO3MOXKHBIC MCTOUYHUKH HEOOXOJUMBIX CBEIECHUH, MPOU3BOJIUTH MOUCK WH(GOpPMAIMH, aHAIM3UPOBATh U OIICHUBATH €€
JIOCTOBEPHOCT.

Kommynuxamuenwvie YVJI:

CamocToATeNbHO OPraHNU30BBIBATh yUeOHOE B3aWMOJICHCTBHE B Tpymrne (OnpeaensTh OOIIMe LENH, PaclpelesaTh POJIH, TOTOBAPUBATHCS JIPYT C
JIPYroM | T.1.).

HpeIlMETHbIMI/I pe3ydabTaTaMi U3YyUCHUA NPCAMETA ABJIAIOTCA CICAYIOIUE YMECHUA:

® OCO3HAHUC POJIN BCIICCTB:
- OIIPCACIIATDH POJIb PA3JIMYHBIX BEIICCTB B MMPHUPOAC U TEXHUKC,

- OOBSCHSATH POJib BEHIECTB B UX KPYI'OBOPOTC.

® PacCMOTPEHHME XUMHUUYECKHUX ITPOLIECCOB:
- IPUBOJIUTH ITPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJIE;

- HaXOJUTb Y€PThI, CBUACTCIbCTBYIOIINC 00 06H_[I/IX MPU3HAKAX XUMHUYCCKUX MPOUCCCOB U UX PA3ININAX.

® IICIIOJIb30BaHUE XMMHUYECKMX 3HAHUN B 6BITy2
— OOBSCHATH 3HAUCHUE BEIIECTB B KU3HU U XO3SICTBE YEIOBEKA.

® 00BICHATH MHP C TOYKHU 3PCHUA XUMHUH:
— NEePCUHUCIIATh OTIINYNUTCIIbHBIC CBOMCTBA XUMHYECKUX BCIIIECTB,

— pas3jin4aTb OCHOBHBIC XUMHNYCCKHUEC ITPOLCCCHI;
- OIpCACIATE OCHOBHBIC KJIACChI HCOPTraHNMYCCKUX BCIICCTB,
- IOHUMATb CMBICII XUMHUYCCKUX TCPMHUHOB.



® OBJIaJICHUE OCHOBAMH METOJOB IIO3HAHHUS, XaPAKTEPHBIX JJI €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMUUECKON HayKH (HAOJII0/IEHUE, CPAaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IIO3HAHUU IIPUPOJIBI;
- IPOBOJIUTh XUMHUECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBSCHSTh UX PE3YJIbTATHI.

® YMCHHUC OLICHHNBATH IIOBCACHUEC YCTIOBEKA C TOYKH 3PCHUA XAMUYECKOH 0€30IMaCHOCTH IO OTHOIIEHUIO K YCIOBCKY U IIPUPOIC:
- UCIIOJIb30BAThb 3HAHHWA XUMUU IIPH CO6J'IIOI[€HI/II/I IMpaBUJI UCIIOJIb30BaAHUA OBITOBBIX XUMHUYECKHX IpcCIiapaToB,

— pa3jinyaTb OITaCHbIC U 0e30I1acHBIC BEIIECTBA.

IInanupyemMble pe3yJibTaThl 0CBOCHHS NpeaMeTa «XUMHSA», 9 Kiacc

HpeJIMeTHI)Ie pe3yJjbTaThbl

IIo 3aBCPUICHUIO KypCa XMMHU Ha 3Tall€¢ OCHOBHOI'O O6HI€I‘O 06pa3013aHm[ BBIITYCKHUKHU OCHOBHO# IITIKOJIBI AOJDKHBI OBJIAACTH CICAYIOIIMMUA
pe3yjibTaTaMu:

JInyHOCTHBIE pe3yJabTaThl:
OCO3HaHME CBOEH 3THUYECKOM MPUHAJICKHOCTH, 3HAHUE UCTOPUU XUMHUH U BKJIaJla POCCUHCKON XMMUYECKOI HayKH B MUPOBYIO XUMHIO;
q)OpMI/IpOBaHI/Ie OTBE€TCTBECHHOI'O OTHOHIICHHWSA K IIO3HAHUIKO XHMHH, TOTOBHOCTH U CIIOCOOHOCTH 06yqa}01111/1x051 K CaMOpa3BUTHUIO U
caMoOOpa30BaHUIO HAa OCHOBE M3YyYCHHbIX (DAaKTOB, 3aKOHOB M TEOPHUH XUMHMM; OCO3HAHHOTO BbIOOpa M TOCTPOEHHE WHIMBHUIYaIbHON
o0pa30BaTeabHON TPaeKTOPHUH;
(dbopMHpOBaHUE IIETOCTHONH €CTECTBEHHO-HAYyYHOM KapTHHBI MHpa,
HEOTHEMIIEMON YaCThIO KOTOPOU SBJISIETCS XUMHUYECKasi KAPTUHA MUPa;

OBJIAACHUEC COBPCMECHHBIM SA3bIKOM, COOTBCTCTBYIOIIUM YPOBHIO pa3BUTHA HAYKU U O6HICCTBCHHOﬁ IMPAKTHUKH, B TOM YHUCJIIC U XUMHYCCKUM;

OCBOGHHUE COIUATBHBIX HOPM, MPAaBHJ TMOBEIEHUs, posied U (GopM COLUUATbHON XKM3HH B COIMYME, MPUPOJE M YACTHOW KU3HU HA OCHOBE
9KOJIOTHYECKOHN KYJIbTYpPBI M O€30ITaCHOTO OOpAIIEHUS C BEIIECTBAMHU M MaTepHallaMu;

(dhopMUpPOBaHHE KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIEHHMU CO CBEPCTHHKAMH U B3POCIBIMHU B MpoIlecce 00pa3oBaTeNbHOM, 0OIIECTBEHHO
TIOJIC3HOH, Y4eOHO-HCCIIeI0BATEIIBCKOM, TBOPUCCKON U APYTUX BHJIOB JCITECIHLHOCTH, CBI3aHHBIX C XUMHUEH.

MertanpeaMeTHble pe3yJibTAThI:

ompe/ielIeHUE 1eJIe COOCTBEHHOTO 00YUYEeHUS, TOCTAHOBKA U (hOPMYIUPOBAHHE JIJIsi C€0s1 HOBBIX 3a]1a4;

TUTAHUPOBAHUE MyTEeH JOCTHIKEHUS JKETTaeMOro pe3ylbTaTa 00y4eHHs] XUMUHU KaK TeOPETUIECKOT0, TaK U IKCIEPUMEHTAIBHOTO XapaKTepa;

COOTHECECHHUEC CBOUX HeﬁCTBHﬁ C TNUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIICCTBJICHUC KOHTPOJIA cBOEH ACATCIIBHOCTH B IPOLECCE TOCTHIKCHHUA
pe3ynbrarta, onpeaencHre CrocoO0B NEHCTBUI MpU BBIMOJHEHUH JIA0OPATOPHBIX M MPAKTHUYECKUX PAOOT B COOTBETCTBUHM C MpPAaBHIAMHU TEXHUKH



0€30I1acHOCTH;
OIpe/Ie/IeHUEe HCTOYHMKOB XMMHUYECKON HH(DOPMAIIHH, TIOJIyYEHHE U aHAU3 ¢€, co3MaHie HH(POPMAIIMOHHOTO MPOYKTA M €r0 IMPe3eHTAIINS;
HCIIOJIB30BAHUEC OCHOBHBIX I/IHTGJUIGKTyaJIBHBIX OHepaL[I/If/'I: daHaJIu3a U CHUHTC3a, CpaBHeHI/ISI n cucreéMaru3anuu, O606H_ICHI/I$I 158 KOHerTH?;a].[HH,
BBISIBIICHHE TPUYUHHO-CIICACTBEHHBIX CBS3€H W IOCTPOCHHME JOTHYECKOTO PACCYKACHHS M YMO3AKIIOUCHHS (MHIYKTHBHOIO, AEIYKTHBHOTO H IIO
AHAJIOTHH) Ha MaTepHaJie €CTECTBCHHO-HAYYHOT'O COJICPKAHUS;
YMEHHE CO3/1aBaTh, IPUMEHSITH U IPe0OPa30BhIBATH 3HAKU M CUMBOJIBI, MOZEIH M CXEMBI [T PEICHUs YIeOHBIX U ITO3HABATEILHBIX 3a/1a4;
(bOpMI/IpOBaHI/Ie nu pa3BI/ITI/Ie OKOJIOTHYCCKOI'O MBIIJICHU A, YMCHI/IC HpI/IMeHSITb €ro B HO3HaBaTeHBHOI>'I, KOMMYHHKaTHBHOﬁ, COHHaHLHOfI HpaKTI/IKe nu
poheCCHOHATBLHON OPHEHTALIHH;
TeHEPUPOBAHUE UJICH U OTIPEICTICHUE CPEJICTB, HEOOXOIMMBIX ISl X pealU3alliu.
IIpexMeTHbIE pe3yabTAThI:

BbInyCKHUK Hay4uTCH:

XapaKTepU30BaTh OCHOBHBIC METO/IbI TIO3HAHUS:  HAOIIOJICHHUE,

HU3MEpEeHUE, SKCIICPUMEHT;

OTHCHIBATh CBOWCTBA TBEPBIX, KHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIIEIAS UX CYIIECTBEHHBIC TPU3HAKY;
PACKpPBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX HOHATHHU «aToM»,

«MOJIEKYTIay», «XMUMHUYECKUU DIIEMEHT»,  «IPOCTOE BEIECTBOY,«CI0KHOE

BCIICCTBO», «BAJICHTHOCTH», «XUMHYCCKAA pCaKUusi», UCIIOJIb3Yysd 3HAKOBYIO CUCTEMY XUMHH,

PacKpbIBaTh CMBICT 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pas3iinydaTtb XUMHYCCKUEC U q)HSI/I‘IGCKI/IC SIBJICHUS,

HA3bIBATh XUMUYECKUE DJIECMEHTHI;

OTIPEJIENIATH COCTAaB BEUIECTB MO X (hopMysam;

OTIpEETSATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COCTUHEHUSX;

OMpPEACIIATh TUII XUMUYCCKHUX peaKuHﬁ;

HA3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMHUYECKUX PEAKIIUN;

BBIABJIATH IPU3HAKHU, CBUJCTCIIBCTBYIOIHUE O IPOTCKAHUN XUMHUYECKOU PEaKknuun Npr BBIIMMOJIHECHUH XUMHWYCCKOT'O OIIbITA,
COCTaBJIATH (OPMYIIbI OMHAPHBIX COCTUHEHUI;

COCTAaBJISAITh YPABHCHUA XUMUUYCCKHUX peaKHI/II\/'I;

coOTIOIaTh MpaBmiia 0e30MacHOi pabOThI P MPOBEICHUH OIBITOB;

MOJTH30BaTHCS TAOOPATOPHBIM 000PYIOBAaHUEM U TTOCYI0H;

BBIYUCIIATH OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEII[ECTB;



BBIYUCIISATH MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 110 (POPMYIIe COSIMHEHUS;

BBIUUCIIATH KOJIMYECTBO, 00BEM UITU Maccy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe peareHTOB WM MPOIYKTOB PEaKInu;

XapaKkTepu30BaTh (HU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOIOPO/IA;

M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOJ;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOIOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOrajipo;

PacKpBIBaTh CMBICII IOHATHH «TETIOBOM 3 (EKT peakumy», «MOISIPHBIA 00bEM»;

XapaKkTepu30BaTh PU3NYECKHE U XUMUYECKHE CBOICTBA BOIBI;

PacKpbIBaTh CMBICI MOHATHUS «PACTBOP»; BHIYUCIISATH MACCOBYIO JIOJI0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHOW MacCOBOM J10JIei

PacTBOPEHHOTO BEILIECTBA; HA3bIBaTh COEIMHEHNUS U3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

XapaKkTepu30BaTh PU3NYECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB: OKCHJIOB, KUCIOT, OCHOBAHMIA, COJEH;

OIIpeAEIATh IPUHAJUIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIACCy COEAMHEHMUI;

COCTaBJIATH (POPMYIIBI HEOPTAaHUUECKUX COCTUHEHHU N3YYEHHBIX KIIACCOB;

IIPOBOJMTD OMBITHI, TOJTBEPKIAIOLINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPIraHUUYECKUX BEIIECTB;

pacro3HaBaTh OINBITHBIM IIyTEM PACTBOPHI KUCIOT U LIEJI0UYEH 110 U3MEHEHHUIO OKPACKU MHIUKATOPA;

XapaKTepu30BaTh B3aUMOCBSI3b MEX/y KIaCCaMU HEOPraHUYECKUX COEANHEHUN;

packpeiBath cMbici [lepuonnueckoro 3akona J[. 1. MenaeneeBa; 00bACHATh (PU3MUECKUI CMBICT aTOMHOTO (HIOPSIIKOBOT0) HOMEpPa XUMUYECKOTO

3JIeMEeHTa, HOMEPOB TPYIIIBI U Neproa B nepuoandeckont cucreme [[.M. MenpaeneeBa; 00bsSCHATh 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHS aTOMOB,

CBOMCTB 3JIEMEHTOB B IIPEIENAX MAJIBIX IEPUOOB U TIIABHBIX NOAIPYIIIL;

XapaKTepu30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJOPO/A 10 KaJblMs) HA OCHOBE UX MOJIOKEHUs B nepuoaudeckoi cucteme /1. 1. Menneneesa u

0CcOOEHHOCTEH CTPOEHHS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NepBbIX 20 371€MeHTOB nepuoanydeckoi cucreMsl [. IMenaeneesa;

PacKpbIBaTh CMBICI OHATUHN «XUMHUYECKasl CBA3bY, «3JIEKTPOOTPHULIATENIEHOCTDY; XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILIECTB OT

THUIAa KPUCTAJUIMYECKOMN PEIIETKH;

OTIpEeIETIATh BUJ XUMUYECKON CBSA3H B HEOPraHUYECKUX COCTUHEHUSX;

n300pakaTh CXeMbI CTPOCHHSI MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BHIaMU XUMHUECKUX CBS3EH;

PacKpbIBaTh CMBICI MOHATUN «HOHY, «KATHOHY», «AHHOH»,

«QIEKTPOJIUTHLY, KHEITEKTPOIUTHLY, «INEKTPOIUTHYECKAS JUCCOLUALUA», OKUCIUTEIND), «CTENEHb OKUCIEHUS»,  «BOCCTAHOBUTEIDY,
«OKHCIIEHHEY, «BOCCTAHOBIIEHUEY; ONPEIEIATh CTENIEHb OKUCIEHHS aToMa 3JIEMEHTA B COEIMHEHUH; PaCKPhIBaTh CMBICI TEOPUHU

ANNEKTPOIMTUYECKON TUCCOLUALINY;

COCTABJIATh YPABHEHHUS SJIEKTPOJIUTHIECKON TUCCOLMAIIMNA KUCTIOT, IIEJI0YEH, COJIeH;

OOBSICHATH CYIIIHOCTb IPOIIEcCa SIEKTPOTUTHUECKON JUCCOLMAIMH U PEAKLIUi HOHHOTO OOMEHa;



COCTABIISATH MOJIHBIE U COKpAIIEHHBIC HOHHBIC YpaBHEHUS peakinii oOMeHa;

OIPENeNIATh BO3MOXKHOCTD IIPOTEKaHUs PEaKLIUii HOHHOI'O OOMEHa;

IIPOBOAMTDH PEAKLIUH, TOATBEPHKAAIOINE KAYECTBEHHBIN COCTAB PA3JIMUHbIX BEIIECTB;

OIIPEAEIATh OKUCIIUTENb U BOCCTAHOBUTEID; COCTABIIATH YPABHEHUS OKUCIIUTEIBHO -BOCCTAHOBUTENIBHBIX PEAKLUM;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIii;

KJ1accu(UIUpPOBaTh XMMUYECKHE PEAKLIUU 110 PA3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aMOCBSI3b MEX/1Yy COCTaBOM, CTPOEHHUEM U CBOWCTBAMU HEMETAIIJIOB;

IIPOBOJIUTH OMBITHI MO MOIYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOIMCTB ra3000pa3HbIX BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;
pacrio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBIA I'a3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBS3b MEXy COCTaBOM, CTPOEHUEM M CBOMCTBAMU METAJLJIOB;

Ha3bIBaTh OPraHMUYECKHE BEILIECTBA 110 UX (hopMylie: METaH, 3TaH, 3TWIEH, METaHOJI, 3TaHOJI, ININIEPHH, YKCYCHAs KUCIIOTa, AMUHOYKCYCHAsl KHCIIOTa,
CTEapUHOBAs KUCJIOTA, OJICMHOBAs KUCJIOTA, III0K034;

OLICHMBAThH BIUSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPY>KAIOILEH Cpe/ibl HA OPraHKU3M UYEJIOBEKa;

IpaMOTHO 00palIaThCsl C BELIECTBAMU B IIOBCEIHEBHON KU3HU;

OIpEAEIATh BO3MOKHOCTD IIPOTEKAHUSI pEaKLIMii HEKOTOPBIX MPEICTaBUTENEH OpraHMUYEeCKUX BELIECTB ¢ KUCIOPOIOM, BOAOPOIOM, METalIaMH,
OCHOBAHUSIMU, TaJIOT€HAMH.

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTHCH:

BBIIBUT'ATh U ITPOBEPATH SKCIICPUMCHTAJIbHO T'HIIOTE3bI O XUMHUYCCKUX CBOMCTBaX BCIIECCTB HAa OCHOBE UX COCTaBa U CTPOCHMUS, UX CIIOCOOHOCTH
BCTYIIaTb B XUMHWYCCKUC PCAKINH, O XapaKTEPC U MPOAYKTAX Pa3JINIHBIX XUMHUYICCKHUX peaKHHﬁ;

XapaKTCPU30BaTh BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY NaHHBIMU
XapPaKTCPUCTHKAMU BCIICCTBA,

COCTAaBJISITh MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUA 110 COKpaH_[éHHLIM HOHHBIM YPAaBHCHU M,

IMPOTrHO3UPOBATH CIIOCOOHOCTE BCIICCTBA NPOABIIATE OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIbHBIC CBOMCTBA C YUCTOM CTEIICHEH OKHCIICHUS 3JICMCHTOB,
BXOJAIIMUX B €TI0 COCTAaB,

COCTaBJIATh YPaBHEHUS peaxkuui, COOTBETCTBYIOIUX MOCJIEI0BATENIBHOCTH NIPEBPALLEHNI HEOPraHNYECKUX BELIECTB PA3IMYHBIX KJIACCOB;
BBIIBUTATh U MPOBEPSTH SKCIIEPUMEHTAIILHO TUIIOTE3bI O PE3yIbTaTaX BO3JEHCTBHS pa3Iu4HbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUECKON
peaKIuu;

WCIIOTK30BaTh MPUOOPETEHHBIE 3HAHUS JJISI DKOJIOTHYECKU TPAMOTHOTO TIOBEICHHS B OKPY KaIOIIeH cpejie;

UCIOJIb30BaTh MPUOOPETEHHBIE KITIOYEBbIe KOMIIETSHIIMH MIPH BBHITTOJHEHUH MPOESKTOB U yUeOHO-UCCIIEIOBATENLCKHUX 337124 110 U3yYSHHIO CBOWCTB,
CHOCO0OB MOJIyYEHUs U PacliO3HABAHUS BEIIECTB;

OOBEKTUBHO OIEHUBATh HHPOPMAITHIO O BEIIECTBaX U XUMUYECKUX MPOIIeccax;



KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MH(pOpMAIINH,

HeZ00POCOBECTHOH pekiiaMe B CPeJCTBaX MacCOBOW MH(pOpMaLINU;

OCO3HAaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUN 11O XUMHHU JUIsl IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

CO3/1aBaTh MOJIETIN U CXEMBI JJIs PelIeHUs] y4eOHbIX U MO3HABATENIbHBIX 33]]a4; IOHUMATh HEOOXOAUMOCTh COOIIOICHUS MTPEANUCAaHU, TPeAIaraeMbIX
B MHCTPYKLHUSAX IO UCIIOIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUU U JIp.

Coaepxanue Kypca

BBenenue. Oﬁlllaﬂ XapaKTEePUCTHKA XUMHYECKHX IJIEMEHTOB M XUMHUYECKHX peakuuii. Ilepuoanueckuii 3akoH 4 Ilepuoanyeckasi CMCTEMA

xumMuueckux daeMeHToB JI. U. Mennesaeesa (10 1)

XapakTepucTrKa dJIeMeHTa 10 ero noyioxkeHuto B [lepuoguyeckoit cucreme xumudeckux snemeHtoB [I. . MenneneeBa. CBoiicTBa OKCHAOB, KUCIIOT,
OCHOBAaHMN M COJIEM B CBETE TEOPHM DJIEKTPOJUTHYECKOW IJUCCOLMAMM W OKHUCIEHUA-BOCCTAHOBIICHHs. [loHATHE O MEpEeXOOHBIX 3JIEMEHTAaxX.
AmdotepHocTh. ['eHeTndeckuil psin mepexogHoro aneMenta. Ilepuoguueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snementos JI. .
MenpeneeBa. XuMudeckass OpraHu3alns )KMBOM U HEKUBOW NMPUPOIBI. XUMHUYECKHUI COCTaB sA/1pa, MAHTUH U 36MHOW KOPBI. XMMHYECKHUE IIEMEHTHI B
KJIETKaX KMBBIX OpPraHu3MOB. Makpo- 1 MUKpo31eMeHThl. O000IIeHne CBeIeHI 0 XUMUYECKUX peakiusax. Kiaccudukanys XuMHUecKuX peakiui mo
Pa3NIUYHBIM MPU3HAKAM: «YHUCIIO U COCTAaB PEarnpyIONMX U 00pa3yIoLINXCs BEIECTBY, «TEIUIOBOM AP PeKT», «HalpaBlIeHUe», «I3MEHEHNE CTEeH el
OKHCJICHHS 3JIEMEHTOB, 00pa3ylolIUX pearupyroliue BellecTBa», «(haza», «UCMONb30BaHME KaTanuzaropa». IIoHATHE O CKOPOCTH XUMHUYECKOU
peakuuu. GakTopsl, BIUAIOMINE HA CKOPOCTh XUMHUECKUX peakiuil. KartanuzaTops! u katanu3. IHruOUTOpbl. AHTHOKCHIAHTHI.



Tema 1. Metaaanl (18 1)

[Tonoxxenune metamwioB B llepuommndeckoi cucteme xumudeckux snemeHToB [[. M. MengeneeBa. Metamnueckas KpUCTAIMYECKAsl pEIIETKA U
MeTaJT4ecKasi XuMudeckas cBsizb. O0mue pusnueckue cBoicTBa MeTauioB. CIUTaBbl, X CBOMCTBA M 3HaUCHUE. XMMHUYECKUE CBOMCTBA METAIIOB KaK
BOCCTAHOBUTEJICH, a TAK)KEC B CBETE WX IMOJOXKECHHS B DJIEKTPOXUMHUYECCKOM PSIIy HANPsHKCHHW MeTauioB. Kopposusi MeTamioB U criocoObl OOPBOEI C
Hel. Metambl B ipupoe. O0mue crnocoObl UX MOTYYEHUS.

OOmrast XxapakTepuCTUKa MIETOYHBIX MeTau1oB. Mertamsl B npupoje. O6mue cnocoOsl ux nomxydeHusi. Ctpoenne atomoB. lllenounbie MeTamisl —
MIPOCTHIC BEIIECTBA. BakHEHIINE COSTUHEHUS IETOYHBIX METAIIJIOB — OKCHJIBI, TUAPOKCUIBI U COJU (XIJIOPUIBI, KapOOHATHI, CYIb(paThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHHE B HAPOJAHOM X03siicTBe. KanuitHbie ynoOpeHus.

OO01as xapakTepucTUKa 3JIEMEHTOB TJIaBHOM moArpymisl [ rpymnmer.

Crpoenne aromos. lllenoyHo3eMenpHble METAUIBI — IPOCThIE BellecTBa. BaxkHelllne COESAMHEHMs IIEIOYHO3EMENBHBIX METAIIOB — OKCHIBI,
THIIPOKCHUBI M COIH (XJIOPHIbI, KapOOHATHI, HUTPATHI, CYIb(athl, (hocdarer), HX CBONCTBA U IPUMEHEHUE B HAPOJTHOM XO3SIICTBE.

AJFOMHUHUN.

Crpoenue aroma, ¢pu3MvecKue M XMMHUYECKHE CBOMCTBa MmpocToro BemiecTBa. COENUMHEHMS ATIOMHHMS — OKCHJA M THAPOKCHI, UX aM(OTEpHBIN
xapakrep. Baxneimme conu amomunus. [I[pumenenne antoMUHNS U €r0 COSIUHEHNN.

Kemaeso.
Crtpoenue aToMa, GU3NYECKUE U XUMUYECKIE CBOMCTBA MPOCTOrO BellecTBa. | eHeTUYecKue psiibl Fe*? u Fe*s,

Baxneiimme conu xemne3a. 3HaAUCHUE JKEIe3a U ero COCOUHEHMH IJIsI npupoabl 1 HAPOJAHOT'O XO03sICTBA.

Tema 2. IlpakTuxkym 1. CBolicTBa METAJJIOB M HMX coequHeHuu (2 49)

1. OcyIJ_ICCTBJ'IeHI/IC OCIMOYKHU XUMHYCCKHUX HpeBpaH.[eHHfI. 2. HOJ'Iy"IeHI/IC U CBOMCTBA COSAMHEHUMN METaJIOB. 3. Pemienne OKCIICPUMCHTAJILHBIX 3a/1a4
Ha pacriO3HaBaAHUC U ITOJTYUCHUC COG)II/IHeHI/Iﬁ MCETAJJIOB.

Tema 3. Hemeraaanl (27 4)




OOmas xapakTepuCcTUKa HEMETAJUIOB: ToJjoxkeHue B llepuoanueckoit cucteme xumudeckux 3iaemMeHToB [[. Y. MenneneeBa,0c00€HHOCTH CTPOSHUS
aTOMOB, 3JIEKTpooTpuuareapHocTh (D0) Kak Mepa «HeMeTAIMYHOCTHY, pal 0. Kpucramnunueckoe cTpoeHHE HEMETAIUIOB — IPOCTBIX BEILECTB.
Annotponusi. duznyeckue cBOCcTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHITUH «METAUD» U «HEMETAILI».

Bonopon.Ilonoxenune Bogopoaa B Ilepuoauueckoit cucreme xummuueckux 3meMentoB J. Y. MenaeneeBa. CtpoeHue aroma u MoJiekyibl. Ousnueckue
U XUMHUYECKHE CBOMCTBA BOAOPO/A, €r0 MOJIyYeHHE U IPUMEHEHUE.

Bona.

Crtpoenue monekynsl. Bogoponnas xumuyeckasi cBsizb. @U3ndeckue CBOMCTBA BOJbL. AHOMAaIUU CBOWCTB BoAbl. ['mapoduibhbie U TuapodoOHbIE
BellecTBa. XUMHUYECKHEe CBOMCTBa BoAbl. KpyroBopor Bonbl B mpuponae. Bomoounctka. Aspauusi BoAbl. beiToBeie GunbTpel. MuHepanbHbIE BOJIBI.
JluctunnupoBaHHas BOJa, €€ IOJyuYeHUE U IPUMEHEHHE.

OOm1ast XapaKTEepUCTHKA TaJIOTEHOB.

Crtpoenue atoMoB. [IpocThie BemecTBa U OCHOBHBIC COCTUHEHUS TaJIOTCHOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, Gprope u ioxe. [IpuMeHeHne raJoreHoB U UX COEAMHEHUH B HAPOJIHOM XO3S1CTBE.
Cepa.

CrpoeHue aToma, ajlIOTpONusi, CBOMCTBA U MpuMeHeHue pomoOuueckoit cepbl. Oxcuasl cepsl (IV) u (VI), ux nomydyenue, cBoicTBa U MpUMEHEHHUE.
CepHas KuCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X035HcTBE. [[pOn3BOACTBO CEPHOI KUCIIOTHI.

A30T.

CrtpoeHune aToMa U MOJIEKYJIbI, CBOMCTBA MTPOCTOrO BelIecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, MOMyYeHHe U npuMeHeHne. CoIu aMMOHUS, UX CBOMCTBa
u pumenenune. Okcuapl azota (I11) u (IV).

A3OTHas KUCJIOTa, € CBOWMCTBA M MpHMEHEeHHe. HUTpaThl U HUTPUTHI, IPOOIEMa UX COJCPKAHUS B CEIbCKOXO3SHUCTBEHHOW MPOAYKIHUU. A30THBIE
ya0OpeHus.

docdop.



CrpoeHnue aroma, aIOTPOIHUs, CBOMCTBa Oemoro W kpacHoro (ocdopa, ux npumeHneHue. OcHoOBHbIe coenuHeHUs: okcua ¢ochopa (V) u
oprodocdopnas kuciora, hpocharel. DochopHbie yanoOpeHusi.

VYraepon.

Crtpoenue aTtoma, aJloTpomnus, cBolicTBa monudukanuii, mpumenenune. Oxcuasl yriepoaa (II) m (IV), ux cpoiictBa u nmpumeHnenue. KapOoHaThl:
KaJIBLIUT, COJQ, MOTAIll, UX 3HAYECHUE B MMPUPOJIC U KU3HU YEIOBEKA.

Kpemnuii.

CrtpoeHue aTomMa, KpUCTAJUIMYECKUH KpEeMHMH, ero cBoiicTBa M mpumeHenue. Okcupa kpemuus (IV), ero mpupojHsie pazHOBUAHOCTH. CHIIMKATHI.
3HaueHue COeAMHEHUI KpEMHUS B )KMBOW U HEKMBOU npupoje. [loHsATHe 0 CUIIMKATHON POMBIIIIEHHOCTH.

Tema 4. IIpakTukym 2. CBolicTBa coeIMHEHNIT HEMETAJLIOB (3 1)

1. Pemenne sxcnepuMeHTanbHBIX 3a/1a4 1o Teme «[loarpynmna ramorenosy. 2. Pemenne sxcnepuMeHTaIbHbIX 3a1a4 1o Teme«lloarpynmna kuciopomay.
3. Pemenne skcnepuMeHTaNBHBIX 3a1a4 o Teme «lloarpymma azotay. 4. Pemenne skcnepuMeHTanbHbBIX 3a1a4 1o Teme «lloarpymnma yraepoaay. 5.
[Tonyuenue, cobnpanue 1 pacrio3HaBaHUE ra30B.

Tema 5. O0001IeHE 3HAHUNA IO XMMHHU 32 KYPC 0OCHOBHOM MKO0JLI. Iloaroropka

K rocyaapcrBeHHoi urtoropoii arrecrauuu (OI'l) (8 u)

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaﬂ CUCTEMA XUMHWYCCKUX OJICMCHTOB I[ H. MengaeneeBa. ®uU3nUeCKUd CMBICT NOpAAKOBOI'O HOMEpA 3JICMCHTA,
HOMCPOB II€proaa U IrpyIlIibl. SaKOHOMepHOCTI/I W3MEHEHHS CBOMCTB 3JIEMEHTOB M HUX COCAUHEHHUN B nepuoaax u rpyimimax B CBCTC HpCIlCTaBHCHI/Iﬁ 0
CTPOCHUHN aTOMOB 3JICMCHTOB.

3HaueHue MEPUOJUUYECKOrO 3aKOHA. BHIbI XMMHUYECKHUX CBS3€H M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3anMOCBSA3b CTPOEHUS M CBOWCTB BELIECTB.
Krnaccudukanysa XuMHUECKUX peaklUi Mo pa3IMyHbIM NPU3HAKaM (YHCIIO U COCTaB Pearupyromux U 00pa3yroluxcs BelleCcTB; Hajluune



rpaHunbl pasznena (as; TemnoBoi 3G ¢eKT; M3MEHEHHE CTENeHel OKMCIICHHS aTOMOB; HCIIOJIb30BAaHHE KaTalu3aTopa; HAlpaBlICHHE MPOTEKAHUs).
CKopocTh XMMHUYECKUX peakiuid u (pakTopel, Biusomme Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIUH M CIOCOOBI CMEIICHUS XHUMHUYECKOTO
paBHOBECHS.

IIpocTeie U cioxHbIE BemiecTBa. MeTamuibl M HeMeTaibl. ['eHeTnyeckue psapl MeTala, HEMeTalla M IepexoAaHoro meramia. OKcHIbl
THJIPOKCUABI (OCHOBAHMS, KHUCIOTHI, aM(OTepHbIe TUAPOKCUABI), coinr. X coctaB, KiaccupuKamus U oOLIrMe XMMHUYECKHE CBOIMCTBAa B CBETE
TEOPHUH JIEKTPOIUTUYECKON TUCCOLUALINN.



TemaTH4yeckoe MUIAHNPOBaHUE Y4eOHOT0 MaTepHaJia

No HaszBanue rinaBbl KomuuectBo | IIpaktuueck | Kontpo
TJIaBbI 4acoB ue paboThl | JIbHBIC
paboThI
Beenenne. OOmias xapakTepucTHKa XUMHYECKIX 10 Nel

3JIEMEHTOB U XUMUYECKUX peaknui. [lepuognuecknit
3aKkoH H [lepuoanyeckast cucteMa XUMUYECKUX
anemenToB JI.M.Menpeneera

1. Meraisl 18 Nel-3 Ne2
3. Hewmerannst 27 Ned-6 Ne3
S. O06001IeHre 3HAHW IO XUMUH 32 KypC OCHOBHOU 8 Ned

mkoubl. [Togroroska k [ A.

6. Pesepn 5

Hroro 66 6 4

OnucaHue Y‘-I66HO-METOAM‘-IECKOI'O U MmatepmnanbHO-TEXHUYECKOTOo obecneueHuns

Y4yeOHo — MeToANYECKOe o0ecnmeyeHue

1.IlpumepHas nmporpaMmmMa OCHOBHOTO OOIIEro 00pa3oBaHus 0 XUMHUHU (0a30BbIi YPOBEHB);



2.ABtopckas mporpamma O.C.I'abpuensna, cooTBeTcTByromas @enepaibHomMy ['ocynapcTBeHHOMY 00pa30oBaTeIbHOMY CTaHIAPTy OCHOBHOTO
oOrmiero oOpazoBaHus U AoNylieHHas MuHUCTEpCTBOM 00pa3oBanus U Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma Kypca XumMun
s 8-9 kiaccoB obmeo0pa3zoBarenbHbIX yupexaenui / O.C.I'abpuensn. — M.: [Ipoda, 2012r.).

3.I'abpuensu O. C., OctpoymoB U. I'. HacronpHas kaura yunurens. Xumus. 9 k j1.: Meroaudeckoe mocooune. — M.: Jlpoda, 2010r

4 Xumus. 9 k 1.: KoatponbHbie 1 TpoBepoyHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
YmakoBa u 1p. — M.: JIpoda, 2009r.

5.I'abpuensa O. C., OctpoymoB U. I'. U3ygaem xumuro B 9 k 1.: Jlugaktuaeckue matepuansl. — M.: bimk mmoc, 2009r.
6.'abpuensa O. C., Amrykosa A. B. Padouas terpans. 9 x 1. K yae6ruky O. C. I'abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

7.I'abpuensn O. C., Bocko6oiinukoBa H. I1. Xumus B Tecrax, 3amavax, ynpaxHeHusx. 8— 9 ki — M.: llpoda
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