MVYHULMIIAJILHOE OBLLEJIEPA30BATEITRHOE BIOJDKETHOE YYPEAIEHHE CPE/THAS
OBLLEOBPA3OBATEMLHAS LIKONA UMEHK MEPOSL POCCHHCKON GEIEPALIMA
SIKYTIOBA ®APBATA ABAYIUIOBHYA CEJIA BYPJIbI MYHHLIMITAJIBHOTO PAMOHA
rA®YPUACKHNA PAHOH PECITYBIIMKM BAIIIKOPTOCTAH

"PACCMOTPEHO M [MTPUHATO" "COTrTACOBAHO® "YTBEPAIAKD!
pa 1ITMO ecTeCTBCHHO-MATEMATH
HeCKOo IHKNa 3amecTHTCNs AMpeKTOpa o YP W.o spextopa MOBY COIlI
Pyxosoaurens IIIMO MOBY, COLU ¢, Bypast ¢. bypa T

N /PP abroynnuna’ i %;fdub Hypranuen/ 2 ég PV Tykymberon/
TMpoTokon Ne __'/_ I 3)[.;/.-, 0¥ 2022r. ;‘ ﬂpum.uh’e ’/ ‘75
ore 39y OF 20 ORREL, n 2Ok 2022,

PaGouasi nporpamma
no npeamery «XHMHA»

VpoBens 06pasosanus(Kiace): ocHorHoe obuiee obpasopanwe,8-9 Kiacchl.

Pafoyas mporpaMma Kypea XHMHH paspaboTana K yueSHuxy xumuu asTopos [ .E.
Pynsutuca u @.I". @ensamana.

-« Xumua» yaebuuk ans 8 ki, obmeoGpazopateaphbiX yupeanerui/ I.E. Pysuruc,

@.I". deapaman.-6-e naa., M.:[Ipocsewenne, 2018.-207c/nnus YMK «Pymutie I'E.(8-9
KI1acChl »

-« Xumua» yae6uuk ana 9 wi. obueobpasoparenbubix yupexaenuit/ I'.E. Pymwruc,

O I".OenpaMan.-6-e uam., M.:Tpocsewenue, 2019.-207c]Iumms Y MK «Pym3utdc I'.E.(8-9
KJIacchl )»

Cpok peanH3alHy MPOrpaMMel 2 rona

Yuurens: Tykymberosa Aliryne AxHadosHa



2.

8.

HHOACHUTEJBbHASA 3AIINCKA

Paboyas mporpammMa cocTaBieHa B COOTBETCTBUH C:
1.

@enepanbHbiM  3ak0OHOM 0T 29.12.2012 roma Ne 273-®3 «0O06 oOpa3oBaHuu B
Poccniickoit denepanum».

denepanbHBIM rOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETO
oOpaszoBanusi, yrBepkiaeHHoro [Ipukasom MunncTepcTBa 00pa3oBaHHsT W HAYKH
Poccuiickoit ®enepaunu ot 17.12.2010 r Ne 1897 «O6 yrBepxkaeHUn (enepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapPTa OCHOBHOTO O0IIET0 00pa30BaHUs».
[IpumepHoil mporpaMMoli 0CHOBHOTO OOIIEero 00pa30BaHus MO XUMHUHU

Paboueii mporpammoii mo xumuu I'apa H. H. IIpenmernas nmunus yueO6nukoB I'. E.
Pymsutuca, ®©. I'. ®enpamana 8-9 kiacchl.

[Ipukazom MuHoOpHayKku Poccun oT 31.12.2015 N1577
"O BHeceHMM H3MEHEHUH B (enepanabHbI TOCYJApCTBEHHBIN 00pa3oBaTeIbHBIN
CTaHJapT OCHOBHOTO 00IIEr0 00pa3oBaHUsl, YTBEPKACHHBIM MTPHUKa3oM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 nexabps 2010 r.N1897"
®denepalibHbIM NEPEYHEM YYEOHHUKOB.

OcHoBHOM oOpazoBatenpHOM mporpammoir  MOBY COlllum. I'epos PO Sxymosa
®.A.c.bypasl

YueOupiM mmanoMm MOBY COlIllum. T'epost PO fAxynosa @.A. c.bypisl

[Iporpamma pa3zpaboTaHa B COOTBETCTBHH C 0a3WCHBIM y4e€OHBIM IIJIAHOM JJIs CTYIICHH
OCHOBHOTO 00111ero oOpa3oBaHusi. XHUMHsI B OCHOBHOM 1IKoJje u3ydaercs ¢ 8 o 9 kiacc. O61iee
YHUCJIO y4eOHBIX YacoB 3a JBa rojia o0yueHus coctaBiseT 140 4.,u3 Hux 70 (2 4 B Heneno) B 8
knacce u 70 (2 4 B Henenmo0) B 9 kiacce.

Yuebnuku PenepaabHOro mepeyns, B KOTOPBIX pealn3yeTcs JaHHAas MporpaMmas

1. Xumus. 8 xknacc (aBt. I'. E. Pymsutuc, @. I'. ®enpaman)

2. Xumus. 9 kimace (aBt. I'. E. Pymsurtuc, ®@. I'. ®enpaman)

IlnanupyemMblie pe3yJbTAThl OCBOEHHUS YUEOHOTI0 MpeIMeTa




JInuHOCTHBIE YHHBepcaJIbHbIe YueOHbIe el CTBUS

B paMkax eHHOCTHOTO U SMOIIMOHAILHOTO KOMIIOHEHTOB OyIyT chopMHUPOBAHBI:

* IpaXIaHCKHI MaTpUOTU3M, JTI000BH K PoHe, 4yBCTBO TOPIOCTH 32 CBOIO CTpaHY;
* YBa)KEHHE K UCTOPUHU, KYJbTYPHBIM U HCTOPUYECKUM MMAMSITHUKAM;

* SMOLIMOHAJIBHO IOJIOKUTEIBHOE IPUHATHE CBOEW STHUYECKOW NJIEHTUYHOCTH;

* YBOXKEHHUE K JIpyruM Hapoaam Poccuu u Mupa U IPUHATHE UX, MEKITHUYECKAsL TOJIEPAHTHOCTb,
TOTOBHOCTB K PaBHOIIPABHOMY COTPYIHUYECTBY;

®* YBAXKXCHHUC K JIMYHOCTU U e€ JOCTOHUHCTBY, I[O6pO)KeJ'IaT€J'IBHO€ OTHOIICHHUE K OKPY’KAarolM,
HETCPIIUMOCTE K JIFOOBIM BUJaM HACHUJIUSA U TOTOBHOCTH IMTPOTUBOCTOATH UM,

* YBa)KEHHE K LIECHHOCTSIM CEMbH, JTF000Bb K MIPUPOJIE, IPU3HAHUE LIEHHOCTH 3/10POBbS, CBOETO U
JAPYTUX JIFOJIEH, ONTUMU3M B BOCIPHUSITHH MHUPA;

° HOTpe6HOCTB B CAMOBBIPAXCHUHU U CaMOpeCain3aliu, COUaJIbHOM IIPU3HAHHUHU,

¢ IIO3UTUBHAA MOpaJibHasA CaMOOLICHKA U MOpPaJIbHbIC YYBCTBA — YYBCTBO IropaA0CTH IIpH
CJICIOBAaHNU MOpAJIbHBIM HOPpMaM, IMEPEKUBAHNEC CThIAAa U BUHBI IIPU UX HAPYHICHUU.

B pamkax nesTe1bHOCTHOTO (TIOBEACHUECKOT0) KOMIIOHEHTA Oy IyT ChOPMHUPOBAHBI:

* TOTOBHOCTH M CIIOCOOHOCTh K YYaCTHIO B MIKOJLHOM CAMOYIIPABJICHUH B TIpe/iesiaX BO3PaCTHBIX
KOMIIETSHITUH (JIeKYPCTBO B IIKOJIE M KJIACCE, YUaCTUE B JICTCKUX U MOJIOAEKHBIX
0OIIECTBEHHBIX OPraHU3aIIUSX, IITKOJIBHBIX M BHEIIKOJIBHBIX MEPOIIPHUSATHUSX );

* TOTOBHOCTH U CIIOCOOHOCTH K BBIMOJHEHUIO HOPM U TPeOOBaHUI IKOJIBHOM KU3HH, TIPaB U
00s13aHHOCTEH YUEHHUKA;

* YMEHHE BECTH JUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOUICHHUH U B3aMMHOTO YBaXKEHUS U
MPUHSATHS; YMEHHE KOHCTPYKTUBHO pa3peniaTb KOH(PIUKTHI;

* TOTOBHOCTE M CLIOCOOHOCTD K BBIIIOJIHEHHIO MOPAJIbHBIX HOPM B OTHOIICHHUH B3POCJIbIX U
CBCPCTHHUKOB B LIKOJIC, 1OMA, BO BHGy‘I€6HLIX BUAAX ACATCIIBHOCTH,

® HOTpC6HOCTB B Y4aCTHu B 06H_IGCTB6HHOI71 JKU3HH OJIMOKAMIIIErO COMMAJIBHOTO OKPY’KCHMU,
O6H.I€CTB6HHO MoJIe3HOH JCATCIIBHOCTH,

¢ YMCHHC CTPOUTH ) KU3HCHHBIC IVNIAHBI C y‘{éTOM KOHKPETHBIX CONUAIIBHO -UCTOPUUCCKUX,
IOJIUTHYCCKHUX N OKOHOMHUYCCKUX YCHOBHﬁ;

° YCTOﬁqHBBIﬁ MMO3HaBaTEIbHBIN HUHTCPEC U CTAHOBJICHUC CMLICJ'IOO6pa3yIOIJ_IeI\/'I (bYHKLII/II/I
IIO3HABaTCJIBHOI'O MOTHBA,

* TOTOBHOCTb K BBIOOPY PO(UIBHOTO 00pa30BaHusl.
BBINMYCKHUK MOTYYUT BO3MOXKHOCTD [T (GOPMUPOBAHUS:

° BLIan(CHHOﬁ yCTOfI‘IHBOfI y"IC6HO-HO3HaBaTeHLHOI7I MOTHUBAIIUU U UHTECPECCA K YUYCHUIO,



* TOTOBHOCTH K CaMO0OOPa30BaHUIO U CAMOBOCIIUTAHUIO;
* aJICKBaTHOM MMO3UTHUBHOMN CaMOOIICHKHU M SI-KOHIICTIIINH;

* KOMIIETEHTHOCTH B PEAJIM3AlMU OCHOB I'PAXKIAHCKON UICHTUYHOCTHU B MOCTYIKAX U
JIeSITCILHOCTH;

* MOPAJIBHOTO CO3HAHMS HAa KOHBEHIIMOHAILHOM YPOBHE, CIIOCOOHOCTH K PEHICHUIO MOPAIBHBIX
JUJIEMM Ha OCHOBE yqéTa H03I/IIII/II71 Y4aCTHUKOB AUJICMMBI, OpUCHTAIUU Ha UX MOTUBBI U
YYBCTBA, YCTOﬁqHBOC CJICOOBAHUC B MOBCACHUN MOPAJILHBIM HOpMaM U STUYCCKHUM
TpeOOBaHUsM;

* SMIIATUHU KaK OCO3HAHHOTO MIOHUMAaHUS M CONEPEKUBAHUS UyBCTBAM JAPYTUX, BhIpayKaroLeiics
B ITOCTYIKaX, HAallpaBJICHHbBIX HA TIOMOIIb U 00ecrieueHne OJaronoayyusi.

PerynsiTuBHbIEe yHUBeEpcaibHbIe Y4eOHbIe N1eCTBHS
BeinmyckHUK HayduTes:

® [HCJICIOJIaraHuo, BKIIF04Yas MMOCTAHOBKY HOBBIX ueneﬁ, Hpeo6pasoBaHI/1e HpaKTI/IquKOﬁ 3aga4uu
B ITIO3HABATCIIBHYIO,

* CaMOCTOATEIbHO aHAIU3UPOBATh YCIOBHSI JOCTHKEHUS 1IETTM HAa OCHOBE Yu€Ta BBIJICTICHHBIX
yUHTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepuase;

* IJITAHUPOBATH IMYTH JTOCTHXKECHUS LIETIeH;

* YCTaHaBIIMBATh LIEJI€BbIE IPUOPUTETHI,;

* YMETb CAMOCTOSITENILHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATh UM;

* IPUHUMATh PEIICHUS B IPOOJIEMHOI CUTyallud Ha OCHOBE IIEPETOBOPOB;

* OCYIIECTBJIATh KOHCTaTUPYIOIIHMHA U MPEIBOCXUIIAIOIINI KOHTPOJIb 110 Pe3yJIbTaTy U IO
croco0y AeNUCTBUA; aKTyaJIbHBIN KOHTPOJIb HA YPOBHE MMPOU3BOJILHOTO BHUMAHUS,

¢ AACKBATHO CaMOCTOATCIbHO OLCHUBATD IIPABUJIbHOCTDL BBIIIOJIHCHUA JIEUCTBUS M BHOCUTD
H606XOI[I/IMBIC KOPPCKTHBLI B UCIIOJTHCHHUEC KaK B KOHIIC HeﬁCTBHH, TaK U I10 Xo4y €ro
pcain3aliiu;

¢ OCHOBaM IPOTrHO3UPOBAaHUA KaK NPCABUACHUA 6y,Z[yH_II/IX COOBITHH U pa3BUTHA IIpoLECca.
BLIHyCKHI/IK MMOJIYYHUT BO3MOXKHOCTb HAYYUTLCA:

¢ CaMOCTOATCIIbHO CTaBUTh HOBBIC y‘le6HHe OCIn U 3aJa4u;

¢ IOCTPOCHUIO JKU3HCHHBIX IIJIAHOB BO BpCMCHHO2ﬁ NEPCIICKTUBCE,

¢ [IpU IJIAHUPOBAHUUN JOCTUKCHUSA neiaen CaMOCTOATCJIbHO, ITOJIHO U AACKBATHO YYUTLIBATH
YCJIOBUSA U CPCACTBA UX NOCTUIKCHUS,



* BBIJICJISATH AIbTEPHATHBHBIE CIIOCOOBI TOCTHXKEHUS 1I€TTH U BBIOMpaTh Haubosee 3pPpeKTuBHBIHI
CII0CO0;

* OCHOBAM CaMOPETYJISINH B Y4eOHOH M MMO3HABATEIBHOMN JAEATEILHOCTH B (hOpME OCO3HAHHOTO
YIIPABJICHUSI CBOMM MOBEJICHUEM U JEATEIbHOCTBIO, HAMPABJIECHHON HA JOCTUKEHUE
IIOCTABIICHHBIX IICIICH;

* OCYIIECTBJIATH ITO3HABATEIBHYIO PE(PICKCHIO B OTHOIICHUH JICHCTBUN IO PEIICHUIO YICOHBIX U
MO3HABATENIBHBIX 33/1aY;

* aJICKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTHUECKOTO MU
IIPEAIIOJIAraéMoOro pacxoia PeCypcoB Ha PELICHHE 3aa4u;

* aJICKBATHO OIICHUBATh CBOM BO3MOXHOCTH JIOCTHXKCHHUS IIEJIH ONPEACIEHHON CI0KHOCTH B
pa3IUUHBIX chepax caMOCTOATEIbHOMN ACSITEIbHOCTH;

* OCHOBAaM CaMOPETYIISIIUN YMOITHOHATBHBIX COCTOSTHUM;

hd annaraTL BOJICBBIC yCI/IJ'II/ISI 58 HpeO)IO.]'IeBaTI) pr,lIHOCTI/I nu HpeHSITCTBI/ISI Ha HyTI/I JOCTUIXCHUA
eJen.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

BeinmyckHUK HayduTes:

* OCHOBAM pean3alliy IPOEKTHO-UCCIIEI0BATEIbCKON IEATEIbHOCTH;

* IPOBOJIUTH HAOIIOICHNE U SKCIIEPUMEHT 0T PyKOBOICTBOM YUHUTEJIS;

* OCYIIECTBJIATH PaCIIMPEHHBIN NOUCK HH(OPMALIMU C UCTIONH30BAHHEM PECYPCOB OMOIUOTEK U
HNutepnera;

¢ CO34aBaTb 1 HpCO6p&30BBIBaTB MOJICIIN U CXEMBI U1 PCIICHUA 3a4a4,

¢ OCYILICCTBIIATDH BbI60p Hauboee 3(1)(1)CKTI/IBHBIX CII0CO00B PCUICHHA 3a/la4 B 3aBHCUMOCTHU OT
KOHKPETHBIX YCHOBHﬁ;

¢ 1aBaThb OIPCACICHUC ITOHATUAM
¢ YCTaHABJIMBAThb MPUYNHHO-CJICACTBCHHLIC CBA3HU;

¢ OCYHWICCTBJIATDH JIOTUYCCKYIO OIICPALUI0 YCTAHOBJICHUA POAOBUAOBBIX 0THOIHCHHI>1,
OTpaHUYCHUC ITIOHATUA;

* 000011aTh IOHATHUS — OCYILECTBIIATH JIOTUYECKYIO ONIEPAIIUIO TIEPEX0/Ia OT BHIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSITHIO, OT MOHSATHS C MEHBIIIMM 00BEMOM K MOHSITHIO C OOJIBIIIAM
00BEMOM;

¢ OCYHICCTBJIATHL CPAaBHCHUC, CCpUALINIO U Knaccn(bmcaumo, CaMOCTOATCIIbHO BBI6I/Ipa}I
OCHOBAHUA U KPUTCPUHU IJId YKA3AHHBIX JIOTUYCCKUX onepaunﬁ;

¢ CTPOUTH KITAaCCHU(MPUKAIIUIO Ha OCHOBE TUXOTOMUYCCKOI'O JCICHHUA (Ha OCHOBEC OTPpUIIAHMA ),
b



* CTPOUTB JIOTUYECKOE PACCYNKAEHUE, BKIIFOYAIOILIEE YCTAHOBJIEHNUE IPUYUHHO -CJIEACTBEHHBIX
CBsI3€;

* OOBSICHATH SIBJICHUA, ITPOLCCChI, CBA3U U OTHOIICHUS, BBIABISICMBIC B XOJC UCCIICAOBAHMA,
¢ OCHOBaM O3HAKOMMTCJIIbHOI'O, N3Y4aroII€TO, YCBANBAIOICTIO U IOMCKOBOTO YTCHU A,

* CTPYKTYpHUPOBATh TCKCTHI, BKJIIIOYass YMCHUC BBIACIATH I'NIABHOC U BTOPOCTCIICHHOC, I''IAaBHYIO
HUACI0 TCKCTA, BBICTpAUBATH MOCJIICAOBATCIBHOCTD OIIMCBIBACMbBIX CO6BITPII>1;

* paboTaTh ¢ MeTahopaMu — MOHUMATH IEPEHOCHBIN CMBICI BBIPOKCHUH, IOHUMATh
yHnoTpeOasiTh 000pPOTHI peuH, TOCTPOECHHBIE HA CKPBITOM YIOA00JICHUH, 00pa3HOM COMKEHUN
CIIOB.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:
* OCHOBaM pe(JIeKCUBHOTO YTCHHUS;
* CTaBUTh IPOOJIEMY, apTyMEHTUPOBATh €€ aKTyalIbHOCTb;

* CaMOCTOSATCIBHO IMMPOBOJUTH UCCICA0BAHHUE HA OCHOBC ITPUMCHCHWA MCTO10B Ha6J'II-OJIeHI/I$I n
OKCIICPUMCHTA,

¢ BBIIBUI'aThb T'MIIOTE3EI O CBA3AX M 3aKOHOMCPHOCTAX CO6BITPII>1, mponeccos, O6L€KTOB;
¢ OPraHMu30BbIBATh UCCIICAOBAHUEC C LCJIBIO ITPOBEPKU I'MITIOTES;

* IeNIaTh YMO3aKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBI HA OCHOBE apryMEHTALUH.

KoMMyHMKaTUBHbIE YHUBeEpPCaJIbHbIE y4eOHbIe 1eiCTBUSA
BoinmyckHUK Hay4YUTCS:

® YUYUTBIBATE PAa3HbIC MHCHHUA U CTPEMUTHCA K KOOPpAWMHAIIUMH PA3JIMYHBIX HO3HHHI>1 B
COTPYAHHUUYCCTBE,

® (bOpMy.]'IPIpOB&TB COOCTBEHHOE MHEHHE U NO3UIUI0, aPIr'YMCHTUPOBATH 1 KOOPAUHHUPOBATH e€ ¢
O3 HUAMU HapTHéPOB B COTPYAHUYICCTBC IIpU BLIpa6OTKe O6H_ICFO PCIICHUA B COBMECTHOM
ACATCIIBbHOCTH,

* YCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUS, PEKIE YeM MPUHUMATH PEIICHUS U
JienaTth BBIOOD;

¢ ApryMmeHTUPOBATH CBOIO TOUKY 3PCHUS, CIIOPUTH U OTCTAUBATL CBOIO IMO3UIIUIO HE Bpa)KI[C6HI>IM
JJIs OIIIIOHCHTOB 06pa30M;

¢ 3a1aBaThb BOIIPOCHI, HCO6XOI(I/IMBIC i1 OpraHu3anuuun COOCTBEHHOM JACATCIIBHOCTHU U
COTPYAHHUYCCTBA C HapTHéPOM;

¢ OCYHICCTBJIATDH B3aHMMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYCCTBC HCO6XOIlI/IMYIO
B3aMMOIIOMOIIIb,



¢ aJICKBATHO HMCIIOJIB30BAaTh pCYb IJI INIAHUPOBAHUA U PETYIAIIUMN cBOCH JACATCIIbHOCTH,

¢ aJICKBATHO HUCIIOJIB30BaTh PCUYCBLIC CPCACTBA IJIA PCHICHUA PA3JIMYHBIX KOMMYHHKATHBHBIX
3aaa4, BJIagCTh yCTHOfI U IMChbMEHHOM PCYBIO; CTPOUTH MOHOJIOTHYCCKOC KOHTCKCTHOC
BbICKA3bIBAHUC,

¢ OPraHMU30BbIBATH U IIJIAHUPOBATH y‘~IC6H0€ COTPYAHUYICCTBO C YHUTCJIICEM U CBECPCTHUKAMMU,
OTIPENIENATH 1eNU U (PYHKIUU YIaCTHUKOB, CIIOCOOBI B3aMMOACHCTBHS; IJIAHUPOBATH 00IITHE
crocoObI PabOTHI;

* OCYIIECTBJIATH KOHTPOJb, KOPPEKIIMIO, OLIEHKY JeHCTBUI napTHEPA, yMETh yOexkaTh;

* paboTaTh B rpylie — ycTaHaBIMBaTh pabouyue OTHOLIEHUS, 3(PpPEKTUBHO COTPYIHUYATD U
CIO0COOCTBOBATH MPOAYKTUBHON KOOTIEpAIH; UHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB U
CTPOUTH MPOJAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

* OCHOBaM KOMMYHHMKaTHUBHOH pediexcuu;

® UCII0JIB30BaTh aJICKBATHBIC A3BIKOBBIC CPEACTBA I OTO6pa)KeHI/I5I CBOUX YYBCTB, MBICHeﬁ,
MOTHBOB U MTOTPEOHOCTEH;

* oToOpakaTh B peuH (onucaHue, 0ObsICHEHUE) COJIepKaHNe COBEpIIAaeMbIX JIEHCTBUHN Kak B
(dbopmMe rpoMKOil coruan3upoOBaHHON peun, Tak U B popMe BHYTPEHHEH pey.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTh HAYYUTHCA:

* YUUTHIBaTh U KOOPAWHUPOBATH OTIUYHbIE OT COOCTBEHHOM MO3UIMU IPYTUX JIIOJIEH B
COTPYJHHYECTBE;

® YUUTBEIBATh Pa3HbIC MHCHHUA U NUHTEPECCHI U 00OCHOBEIBATh CO6CTBCHHYIO IIO3HUILINIO,
* IIOHUMAaTh OTHOCUTEIBHOCTh MHECHHUH U IMoAX0A0B K PCIICHUIO HpO6J’IeMH;

* IPOJYKTUBHO pa3peliath KOHGIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UILIUNA BCEX
Y4aCTHUKOB, MTOUCKA U OLICHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHus] KOH(PIUKTOB;
JIOTOBApUBATHCA U IPUXOIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEeIbHOCTH, B TOM YHCIIE B
CUTYaIlUU CTOJKHOBEHHS HHTEPECOB;

® 6paTb Ha cebs HWHUIUATUBY B OpraHru3aliui COBMECTHOTI'O IEeHUCTBUS (,I[GJ'IOBOG J'II/I,Z[epCTBO);

¢ OKa3bIBATb NOAJACPIKKY U CO,I[GfICTBHG TEM, OT KOI'O 3aBUCUT JOCTHMKCHUC LICJIN B COBMECTHOM
ACATCIBHOCTH,

* OCYILECTBJIATh KOMMYHHKATHBHYIO pe(IIEKCHIO KaK OCO3HaHUE OCHOBAaHUM COOCTBEHHBIX
JNEUCTBUN U JENUCTBUN IMapTHEPA;

* B [IPOIIECCE KOMMYHUKAILIUU JOCTaTOYHO TOYHO, ITOCJIEI0BATENBHO U MIOJIHO NIEPEIaBaTh
napTHEPY HE0OXO0AUMYIO HH(OPMAIHIO KaK OPUEHTHP JUIs TIOCTPOEHUS ICHCTBUS;

¢ BCTylIaThb B JJUAJIOT, @ TAKKC YH4aCTBOBATb B KOJJICKTUBHOM O6CY)K,Z[CHI/II/I HpOGJ’ICM,
Y4aCTBOBATH B IUCKYCCUU U APT'YMCHTUPOBATH CBOIO ITO3UIUIO, BJIAICTH MOHOJIOTHYECKON 1



JMAJIOTHYECKOH (popMaMH peur B COOTBETCTBUHU C IPaMMAaTHYECKHUMH U CHHTaKCHUECKUMHU
HOPMaMH POJHOIO S3bIKA;

* CJIEI0BATh MOPATHHO-ITHYECKUM U TICHXOJIOTHYECKUM TIPUHITUTIAM OOIICHUS U
COTPYIHMYECTBA HA OCHOBE YBOXXUTEJIILHOTO OTHOIICHUS K MapTHEPAM, BHUMAHUS K JIMYHOCTH
JPYroro, aJieckBaTHOTO MEXJIMYHOCTHOTO BOCIPHUSTHS, TOTOBHOCTH a/IEKBAaTHO pearupoBaTh Ha
HY)XJIbI APYTHUX, B YACTHOCTH OKa3bIBaTh MMOMOIIb U SMOIIMOHAIBHYIO MOJICPKKY MapTHEPAM B
IIPOLIECCE TOCTHXKEHUS OOLIEH 11€7IM COBMECTHOU JIESITEIbHOCTH;

* ycrpauBath 3(PpPeKTUBHBIE TPYIIOBBIC OOCYKICHHS U 00ecTIeYnBaTh OOMEH 3HAHUSMH MEXKTY
YJIEHaMU TPYIIIbI A7 TPUHATUSA Y3PPEKTUBHBIX COBMECTHBIX PEIICHUH;

* B COBMECTHOM JIEATEIILHOCTH YETKO (POPMYIHPOBATH LIEJU TPYIIIBI U TO3BOJISTH €€
Y4aCTHUKAM IPOSIBJIATH COOCTBEHHYIO SHEPTHUIO JUISl TOCTHXKEHUS 3TUX LIeTeH.

IIpeaMeTHBIE pe3ybTaThl
BeinmyckHuK HayduTes:

° ONNCHIBATE CBOIICTBA TBEPABIX, KUJIKUX, Fa3006pa3HBIX BEUICCTB, BBIJICIISISA UX
CYIICCTBCHHBIC IIPU3HAKU,

® XapaKTepu3oBaTh BEHICCTBA 110 COCTaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMBATb
IMPUYNHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TIOHATHI: aTOM, MOJIEKYJIa, XUMUYCCKUN
AJIEMEHT, TIPOCTOE BEMIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD, UCIIOJIL3Ys 3HAKOBYIO CHCTEMY
XUMHU,

® I/I306pa}KaTb COCTaB HpOCTCﬁMHX BCIIECTB C IIOMOIIIBKO XMMHUYCCKUX (bOpMy.]'I u
CYINHOCTh XUMHNYECKHUX peaKuHﬁ C IIOMOIIIBIO XUMHYCCKHUX ypaBHeHHﬁ;

® BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYIIAPHYIO 1 MOJIIPHYIO MAaCChl BEIIECTB, a TAKXKE
MacCCOBYIO JOJIIO XUMHNYECKOTO 3JIEMCHTA B COCAUHCHUAX,

® CpaBHHBATB 110 COCTABY OKCHU/JIbI, OCHOBAHUA, KUCJIOTHI, COJIN;
® KJ'IaCCI/I(bI/II_[I/IpOBaTB OKCHJbI 1 OCHOBAHU I10 CBOﬁCTBaM, KHCJIOTBI U COJIN — 10 COCTABY;,
® OITMChIBATh COCTAaB, CBOMCTBA U 3HAUCHHE (B Ipupoac u HpaKTquCKOﬁ ACATCIIBHOCTH

IIe.]'IOBeKEI) IMPOCTBIX BCHICCTB — KUCJIOpOAa U BOAOPOIa,

° AaBaTb CPABHUTCIIbHYIO XapAKTCPUCTUKY XUMUYICCKUX 3JICMCHTOB U BaKHEHIIINX
CO€AUHEHMI €CTECTBEHHBIX CEMEMCTB IIEIOYHBIX METAIIJIOB U TaJIOr€HOB;

° IIOJIb30BAThHCA J'Ia60paT0pHBIM 060pyI[OBaHI/ICM 1 XUMHYIECKOMN HOCY,Z[OfI;

° MPOBOAUTH HECIIOXKHBIC XUMUYCCKUC OIBITHI U Ha6J'IIO,Z[CHI/IH 3a UI3MEHEHHEM CBOMCTB
BCIICCTB B ITPOLIECCE UX HpCBpaH_ICHI/II\/'I; COGJ’IIO)IaTL IpaBHJIa TCXHUKU 0€30IMacCHOCTH npu
MPpOBCACHUUN Ha6HIOHCHHﬁ " OIIBITOB;,



® Pas3iindaTh S5KCOCPUMCHTAJIBHO KHUCJIOTHI U MICJIOYH, IIOJIB3YSACh MHAUKATOPAMHA,; OCO3HATDH
HE0OX0IUMOCTh COOIIOICHHSI Mep 0€30MaCHOCTH TP OOPAIICHUH C KUCIOTAMH U MIEIOYAMHU.

BrInycCKHUK TOJIyYUT BO3MOYKHOCTh HAYUUTHCS:
. IPaMOTHO 0OpaIaThCs C BEIIECTBAMHU B TTOBCEIHEBHOM JKU3HH,

. 0CO3HABaTh HEOOXOAUMOCTH COOIIOICHUS MTPABUJII IKOJIOTHYECKH 0€30M1aCHOTO
MOBEJCHUS B OKPYKAIOUIEH IPUPOIHOM CpelE;

° IIOHHUMAaTh CMBICI U HCO6XOI{I/IMOCTI> CO6JIIOI[€HI/I$I HpGILHHC&HHﬁ, npeajiaracMbIx B
HHCTPYKIUAX IO UCII0JIB30BAHUIO JICKAPCTB, CPCACTB OBLITOBOM XMUMHH U Aap.;

. KCIIOJI30BaTh MPUOOPETEHHBIE KITIOYEBbIE KOMIIETEHTHOCTH MPH BBHITIOJTHEHUHN
HCCIIE0BATEIBCKUX MPOEKTOB 10 U3YUYEHUIO CBOMCTB, CITIOCOOOB MOJYYSHUSI M pacTIO3HABAHUS
BCIIECTB;

. pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YSI CPEACTBA YCTHOTO U
MMCbMEHHOTO OOIIEHUS, MPOSIBISATh TOTOBHOCTD K YBaXKEHHIO HHON TOYKHU 3pEHUS MpU
00CY)KJIEHUH Pe3yJbTaTOB BBINOJIHEHHOMN pabOTHI;

. 00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEUIECTBAX U XUMUYECKHX Mpoleccax,
KPUTHYECKH OTHOCUTBHCSA K MICEBIOHAYUYHON HHPOpPMAaLIK, HEA0OPOCOBECTHOI pekiame,
KacaroIlencs UCII0JIb30BaHMsI Pa3JINYHbIX BEILECTB.

[Teproanueckuii 3aKOH U MEPUOAUUECKAs CHCTEMA XUMHUeCKuX anemeHnToB .M. Menneneena.
CrpoeHue BelecTna.

BoimyckHUK Hay4YUTCS:

® KJ'IaCCI/I(bI/II_[I/IpOBaTI) XUMHWYECKHE JJICMECHTHI Ha MCTaJ1JIbl, HEMECTAJIJIbI, 3JICMEHTBI, OKCHUbI
U THAPOKCHUBI KOTOPBIX aM(l)OTepHBI, U MHEPTHBIC 3JICMCHTEIL (1"331)1) JJIs1 OCO3HaHUA Ba’KHOCTHU
YHopsasaA04YCHHOCTU HAYUHBIX 3HaHHﬁ;

® PaCKpbeIBaTh CMBICII IEPUOJUUCCKOI'O 3aKOHA Z[I/I MeHz[eneeBa;

® OIIMCBIBATD U XaPAKTCPU30BaATh Ta6J'II/I‘lHYI-O (1)OpMy nepnonnquKoﬁ CHUCTCMbI
XHUMHNYCCKHX JJICMCHTOB,

® XapaKTCPHU30BaATL COCTAB ATOMHBIX AACP U PACIPCACIICHUC YU CJIa JICKTPOHOB I10
QJICKTPOHHBIM CJIOAM aTOMOB XUMHUUYCCKUX IJICMCHTOB MAJIbIX IICPUOJ0B HepHOHquCKOﬁ
CHUCTCEMBI, a4 TAK)XKC KaJIUA U KaJIbIIMsA,

° pa3jiniaTb BUIbL XHMHUYECKOH CBSI3H: HOHHYI0, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO
HCTIOJIAPHYIO U MCTAJUIMYCCKYHO;

° I/1306pa)KaTb QJICKTPOHHBIC q)OpMy.]'IBI BCIICCTB, 06p830BaHHLIX XUMHWYCCKHUMHU CBA3AMU
pa3sHOro BUJA,

. BBISIBIIATH 3aBUCUMOCTH CBOMCTB BELIECTBA OT CTPOEHHUSI €70 KPUCTALINYECKON PEIIETKH
(MOHHOM, aTOMHOM, MOJEKYJIAPHOM, METATNIUYECKON);



° XapaKTCpPU30BaTb XUMHUUYCCKUC 3JICMCHTBI U UX COCIUHCHHA Ha OCHOBC ITIOJIOKCHU A
9JICMCHTOB B HepHOHquCKOﬁ CHCTEME U OCOOCHHOCTEH CTPOCHUSA UX ATOMOB;,

® OMMCBIBATHL OCHOBHBIC IMPCATIOCBIIIKH OTKPBITHA I[I/I MGHHGHGGBBIM MEpUOANYCCKOI0O
3aKOHa " HCpHOIIPI‘-ICCKOfI CHUCTCMBI XUMHNYCCKHX O3JICMCHTOB U MHOFOO6p8,3Hy10 HAay4YHYIO
ACATCIIBHOCTD YYCHOTI'O,

. XapaKTepU30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAUEHUE NIEPUOANYECKOTO 3aKOHA U
IIEPUOANYECKON CHCTEMBI XUMUYeCKUX 31eMeHToB [I.1. Menneneena;

. OCO3HABATh HayYHbIE OTKPBITUS KaK PE3yIbTaT JUIUTEIbHBIX HAOIIOAEHUN, OTIBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJIEHHS TPYTHOCTEN U COMHEHUM.

BBIHYCKHI/IK IIOJIYYHUT BO3MOXKXHOCTb HAYYHUTHCA:

® 0OCO3HaBaTh 3HAUYCHUC TeOpeTI/IqGCKI/IX 3HaHI/II71 JJTS HpaKTI/ILICCKOI\/JI ACATCIBbHOCTHU
YeJI0BEKA;

hd OIINCBHIBAThH I/I3y"IeHHI)Ie 06T)eKTBI KaK CUCTCMBI, HpI/IMeHSISI J'IOFI/IKy CUCTECMHOT'O aHaJIN3a,
hd HpI/IMeHSITI) 3HAHUA O SaKOHOMepHOCTHX HepHO)IH‘-IeCKOﬁ CUCTCMbI XUMHNUYCCKHUX

9JICMCHTOB IJIA OOBACHEHHS U MNpECaABUACHUA CBOMWCTB KOHKPCTHEBIX BCIICCTB,

. pa3BuBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD TTOCPEJICTBOM YIyOIeHUs 3HAaHUH 00
WCTOPHH CTAHOBJICHUS] XUMHUECKOW HAYKH, €€ OCHOBHBIX TIOHSTHI, IEPUOTUIECKOTO 3aKOHA KaK
OJTHOTO U3 BAKHEHIIINX 3aKOHOB MPHUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTIKECHHIX HAYKH H
TEXHUKH.

MHoroo6pa3ue XUMHUYECKUX PEaKIIHA.

BoinmyckHUK Hay4YUTCS:

® O0OBACHATH CYTb XUMHUYCCKHUX MIPOLECCOB;
® Ha3bIBATH MMPU3HAKU U YCJIOBUS NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
® YCTaHAaBJIMBATb NMPHUHAIJICKHOCTD XHUMHYCSCKOM pCaKkiuu K ONIpCACIICHHOMY TUILY 110

OJIHOMY U3 KJ'IaCCI/I(bI/II_II/IpOBaHHBIX IIPHU3HAKOB!

1) IO YUCIIY U COCTAaBYy UCXOJHBIX BCUICCTB U IPOAYKTOB pCAKIINU (peaKL{I/II/I COCOANHCHNA,
Pa3JI0KCHUSA, 3aMCIICHUA U O6M€Ha);

2) 10 BBIACIICHHUIO UJIW MOTJIOIICHHUIO TCIIJIOTHI (peaKI_II/II/I 9K30TCPMHUUCCKUC U
3HI[OTepMI/I‘-ICCKI/Ie);

3) 10 UBMEHEHHIO CTEIIEHEN OKUCICHUS XUMUYECKHX 3JIEMEHTOB (OKI/ICJII/ITCJIBHO-
BOCCTAHOBHUTCIIBHBIC peaKI_II/II/I);

4) mo oOpaTUMOCTH Tporecca (peakun oopaTuMblie 1 HEOOpaTUMBIE);

° Ha3bIBaThb (baKTopBI, BJIMAOIIUC HA CKOPOCTHh XUMHUYCCKUX peaKHHﬁ;



° Ha3bIBaTh (baKTopr, BJIMAOIIMC HA CMCHICHUC XUMHNYCCKOT'O PABHOBCCHUS

. COCTaBJIATh YPAaBHEHHUS DJICKTPOJIUTUYECKON TUCCOLUALUN KUCIIOT, EJI0YEH, COJICH;
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUSA peaKum”I O6MCHa; YpaBHCHHA OKHUCIHUTCIBHO -
BOCCTaHOBUTCIIbHBIX peaKuHﬁ;

. MIPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIHid 110 (hopMyiaM / Ha3BaHHUSIM MCXOIHBIX
BEIIECTB; ONPEIENIATh NUCXOTHBIE BEIIECTBa 10 (popMysaM / Ha3BaHUSAM MPOJYKTOB PEaKIHH;

. COCTaBJISITh YPAaBHEHUSI PEAKIINI, COOTBETCTBYIOLIUX MOCIIEIOBATEILHOCTH ((«IIETIOYKEY)
MpPEBpPAIICHUN HEOPraHUYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB;

. BBISIBJIATH B ITPOLIECCE AKCIIEPUMEHTA MPU3HAKU, CBUACTENBCTBYIOIINE O TPOTEKAHUHU
XUMHUYECKOUN PEaKIINU;

. TOTOBUTH PACTBOPBI C ONPEIEICHHON MaCCOBOM JIOJIEH PAaCTBOPEHHOI'O BEILIECTBA;

. OTIPEIENIATh XapaKTep Cpeibl BOJHBIX PACTBOPOB KUCIIOT U MIET0OYEH MO0 N3MEHEHUIO
OKpACKH WHIMKATOPOB;

® MMPOBOANTE KAYECCTBCHHBIC PCAKIIMHU, ITIOATBEPKAAIOININE HAJTMYNEC B BOOHBIX paCTBOpax
BEIICCTB OTACIBHBIX KATHOHOB 1 aHUOHOB.

BBIHYCKHI/IK IMMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

. COCTaBIIATh MOJICKYJISIPHbIE U TIOJTHbIE HOHHBIE YPaBHEHUS 0 COKPALIEHHBIM HOHHBIM
YpaBHEHUSM;
. MIPUBOJIUTH MPUMEPBI PEAKIIHI, MOATBEPKIAIONINX CYIIECTBOBAHHE B3aUMOCBSI3U MEXTY

OCHOBHBIMH KJIaCCaMM HEOPIraHNYCCKUX BEIICCTB,

. MIPOTHO3UPOBATH PE3yJIbTAaThl BO3ICHCTBUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEeaKinH;

® IIPOrHO3HUPOBATDL PE3YJIbTAThI BOSI[eI;'ICTBHH Pa3JIMYHbIX (baKTOpOB Ha CMCIICHUC
XUMHUYCCKOI'O PaBHOBCCHA.

Muoroo0pasue BeliecTs.
BbInmyckHUK Hay4uTCs:

° ONpCACIIATh ITPUHAAJICIKHOCTD HCOPTraHNYCCKUX BCIICCTB K OTHOMY U3 U3YUYCHHBIX
KJ'IaCCOB/prl'IHZ METaJlJIbl 1 HCEMCTAJJIbI, OKCHUAbl, OCHOBAHMA, KUCJIOTHI, COJIN;

° COCTaBJIATDH (l)OpMy.]'IBI BCIICCTB 110 MX HA3BAHHAM,
° OoNpCACIIATh BAJICHTHOCTD U CTCIICHB OKUCIICHUA 3JICMCHTOB B BEIICCTBAX;
° COCTaBJIATDH (bOpMyJ'IBI HCOPraHN4YCCKUX COCIUHEHHUH 110 BaJICHTHOCTSM U CTEIICHIM

OKHCJICHUS DJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAaHWU U COJIEH;



° O0OBSICHITH 3aKOHOMCPHOCTU U3MCHCHU A (I)I/I3I/I‘-IGCKI/IX M XUMHYECKHUX CBOMCTB IMMPOCTBIX
BCIICCTB U UX BBICIHINX OKCHUAOB, O6pa3OBaHHLIX QJICMCHTAaMHU BTOPOI'0 U TPETHCTO MEPHUOOO0B;

. Ha3bIBaTh OOIINE XUMUYECKUE CBOKWCTBA, XapaKTEepPHBIE JJIS TPYIIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHbIX.

° Ha3bIBaTh O6IIII/IC XUMHNYCCKHE CBOﬁCTBa, XapaKTCPHBIC IJIA KaXXJI0r0 Kjiiacca BCIUICCTB,

. MIPUBOJUTH IPUMEPBI PEAKLUHI, TOATBEPKAAIONIUX XUMUYECKAE CBOUCTBA
HEOpPraHWYECKUX BELIECTB: OKCHJIOB, KUCIOT, OCHOBAaHHI U COJIEH;

° ONpCACIIATh BEMCCTBO — OKUCIUTCIIb U BEIICCTBO — BOCCTAHOBHUTECIb B OKUCIIMTCIIBHO —
BOCCTAHOBUTCJIbHBIX PCAKIUAX,

. COCTaBJIATh AJIEKTPOHHBIHN OalaHC MO MPEAIOKEHHBIM CXeMaM peakluii;

° IIpOBOAUTH na60paTopHme OIBITHI, MOATBCPKAAOINEC XUMHUYCCKUC CBOMCTBA OCHOBHEIX
KJIaCCOB HECOPraHNYCCKUX BCUICCTB,

. MIPOBOJIUTH JTAOOPATOPHBIE OTBITHI 1O MOJTYICHHIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KACIIOPO/Ia, YTIAEKUCIIOTO ra3a, aMMHaKa; COCTABJISITh YPABHEHHSI COOTBETCTBYIOIIUX
peaKuum.

BBIHYCKHI/IK IMMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:
* I'paMOTHO 06paH_[aTI)CH C B€IIECTBaMu B HOBCC,I[HGBHOﬁ KHN3HH,

* 0CO3HABaTh HEOOXOAUMOCTH COOJIIOIEHUS TPABUI KOJOTHYECKH 0€30MacHOrO MOBEACHUS B
OKpYKarollel NpUpOIHON Cpee;

¢ IOHUMAaTh CMBICII U H606XOI[I/IMOCTB CO6J'IIOI[CHI/ISI npemmcaHHﬁ, npeajiara€MbIX B
HHCTPYKIHAX 110 UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XHMHUH U ap.;

¢ NCII0OJIb30BAaThb HpI/IO6peTéHHBIe KIIFOUYEBBIC KOMIICTCHTHOCTH IIPH BBINIOJIHCHHUN
HCCIEA0BATCIBCKUX ITPOCKTOB 110 U3YUCHUTIO CBOﬁCTB, croco0oB IMMOJIYUCHHA U paCIIO3HABAHUA
BCIICCTB,

® pa3BHBAaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTD, UCIIOJIB3YA CPEACTBA YCTHOﬁ U IIMCbMEHHOM
KOMMYHUKAIIUU IIPpU pa60Te C TCKCTaMH y‘IC6HI/IKa n ,HOHOJIHHTCJIBHOI;'I HHTepaTypOﬁ,
CIIpaBOYHBIMHU Ta6J'II/II_IaMI/I, MMPOSBJIATH TOTOBHOCTD K YBA’KCHHUIO WHOM TOYKH 3pCHUA ITIPpU
O6C}’)KI[CHI/II/I PE3YyJIbTaTOB BBITIOJTHEHHOM pa6OTI>I;

* 00BEKTHUBHO OLICHUBATb I/IH(l)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX, KPUTHICCKU
OTHOCHUTBCA K HCCBHOH&Y‘IHOﬁ I/IH(l)OpMaI_II/II/I, H6H06pOCOBeCTHOﬁ peKiiaMe, Kacaromeuncs
HCIIOJIb30BAHUS PA3JIMYHBIX BCIICCTB.

¢ OCO3HaBaThb 3HAUYCHUC TCOPCTUICCKUX 3HAHMUH JJIs1 HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA,
¢ OIIUCBHIBATH U3YUCHHBIC 00BEKTHI Kak CUCTCMbI, IPUMCHSIA JIOTUKY CUCTCMHOI'O aHaJIn3a,

¢ IPUMCHATH 3HAHUSA O 3aKOHOMCPHOCTAX Hepnonnqecxoﬁ CUCTEMBI XUMHYCCKHUX 3JICMCHTOB JJIA
OOBSICHEHHS U MNpECaABUACHUA CBOMCTB KOHKPCTHLIX BCIICCTB,



* pa3BHBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MIOCPEICTBOM YIIIYOJICHUS] 3HAHUN 00 UCTOPHH
CTAHOBJICHUSI XUMHUYECKON HAayKH, €€ OCHOBHBIX IIOHSITUH, IEPUOJUYECKOTO 3aKOHA KaK OJHOTO
W3 BAKHEMIIMX 3aKOHOB IIPUPO/JIbI, @ TAK)KE O COBPEMEHHBIX IOCTHKECHUSAX HAYKUA U TEXHUKH.

* COCTaBJIATh MOJIEKYJIAPHBIE U TIOJIHBIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YPaBHECHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIUI, ITOATBEPKIAIOIINX CYILIECTBOBAHUE B3AUMOCBSI3U MEXKITY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX BEILIECTB;

* MPOTHO3UPOBATH PE3YNIbTATHl BO3ACUCTBUS PA3UYHBIX (PAKTOPOB HA H3MEHEHHUE CKOPOCTH
XUMHUYECKON PEaKIINU;

* IPOTHO3UPOBATH PE3YNbTATHI BO3ACUCTBUS PA3IMYHBIX (AKTOPOB HA CMEIIEHHE XUMHUYECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUEC CBOMCTBA BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHUAA,

* MPOTHO3UPOBATH CIIOCOOHOCTh BEIIECTBA MPOSBISATH OKUCIUTEIBHBIC HIIH BOCCTAHOBUTEIIHHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS AJIEMEHTOB, BXOIAIINX B €T0 COCTAB;

® BBIABJIATH CYIIECTBOBAHUE TeHETHYECKOM B3aMMOCBSI3U MCXKY BCIICCTBAMU B pAAY: IIPOCTOC
BCIICCTBO — OKCHJ — T'MAPOKCUT — COJIb,

¢ OPraHMu30BbIBATh, IPOBOAUTE YHCHHUYCCKUEC ITPOCKTHI IO UCCICITOBAHHUIO CBOMCTB BC€UICCTB,
HMCIOIINX BAXKHOC MMPAKTHYCCKOC 3HAUCHUC.

Conepxanue yueOHOro npeamera « XuMmus»
Pacnipenenenue conepkanus o Kiaccam:
8 Km1acc.

Paznen 1. OcHOBHBIE MOHATHS XMMUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX IPEACTaBICHUN)



[Ipenmer xumun. Xumus Kak 4acTb €CTECTBO3HAHMS. BemecTsa u ux cBoicTBa. Yucrteie
BEIIECTBA M CMECH. MeTOo/IbI TIO3HAHUS B XMMUH: HA0IIIOICHUE, SKCTIEpUMEHT. [Ipruemsr
0e3omacHo paboThl ¢ 000pymOBaHKEM U BemecTBaMu. CTpoeHUE MIaMeHH.

Yucteie BemecTBa 1 cMecH. CriocoObl OYMCTKU BEILIECTB: OTCTaUBaHUE, PUIHTPOBAHUE,
BBIITAPUBAHKE, KPUCTAJUTH3ALUS, TUCTUILISIIMS. DU3ndecKkrne 1 XUMUYECKUE SBJICHUS.
Xumudeckue peakiuu. [Ipu3Haku XuMUIeCKuX peakiuii U yCIOBUSI BOZHUKHOBEHUS U TCUCHHUS
XUMHUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIBI M MOHBI. BelecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHS.
Kpucrannumaeckue u amopdusie Bemecta. Kpucramindeckue pemeTki: HOHHAs, aTOMHAs |
MoJieKyJsipHas. [IpocTeie u cioxHbIe BemecTBa. XUMUYECKUH AIeMEHT. MeTailibl 1
HEeMeTaJUIbl. ATOMHas equHuIa Macchl. OTHOCUTEbHAS aTOMHas Macca. SI3bIK XUMUH. 3HAKU
XUMUYECKUX IJIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTaBa BEUIECTBA. XUMUUYECKHE (POPMYIIBI.
OTHOcCuTENbHAs MOJIEKYJIsipHas Macca. KauecTBEeHHBIN U KOJTUYECTBEHHBIN COCTaB BEIIECTBA.
Brruucnenus mo xumuueckum dopmyrnaMm. MaccoBasi 107151 XUMHUYECKOTO DJIEMEHTA B CII0KHOM
BEILIECTBE.

BanenTHOCTh XUMHYECKUX 371€MEHTOB. Onpe/ieieHrne BaJIeCHTHOCTH 3JIEMEHTOB 1o (hopmyniam
OuHapHBIX coequHeHuni. CocTaBieHne XUMUYECKUX (HopMys OMHAPHBIX COEANHEHUHN IO
BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE yUeHHEe. 3aKOH COXpaHEeHHs Macchl BellecTB. JKU3Hb U 1eATENbHOCTh
M.B. JlomoHOCOBa. XUMHYECKHUE YpaBHEHUA. THUMbI XUMHUYECKUX PEAKIIUH.

Kucnopon. Haxoxxnenue B npupoe. [lomyuenue kucinopoaa B 1abopaTopuu U
MPOMBIIIIEHHOCTH. PU3NYECKUE U XMMUYECKUE CBOMCTBA KUcopoaa. ['openne. OKcupbI.
[Ipumenenue kucnopoaa. Kpyrosopot kucioposa B mpupoje. O30H, alJIOTPOIUs KUCIOPOa.
Bo3snyx u ero cocras. 3amniura aTMocepHOro BO3/ayXa OT 3arpsi3HEHUI.

Bonopon. Haxoxnenue B npupoze. [lonyuenue Bogopoaa B 1aO0OpaTopuu ¥ MPOMBIIITIEHHOCTH.
duznyeckue U XMMHUYECKHUe CBOICTBa Boiopoaa. Bonopoa — BocctanoBuTenb. Mepbl
0€e30MacHOCTH MpH paboTe ¢ BoopoaoM. [Ipumenenre Bogopoa.

Bopna. MeTob! onpenieneHus cocTaBa BOJIbI — aHAU3 M cMHTE3. Du3ndeckrue CBOKWCTBA BOIBI.
Bona B mpupoie u ciocoObl €e 0YMCTKU. A3palius BoAbl. XMMHUYECKHUE CBOWCTBA BOJIBI.
[Ipumenenue Bosbl. Boa — pactBoputens. PacTBOpUMOCTh BelecTB B BoJe. MaccoBast 101
pPacTBOPEHHOTO BEIIECTBA.

KoanuecTBeHHbIC OTHOLICHUS B XUMHH. KonmdecTBo BelrecTra. MoJb. MOJ'IHpHaH Macca. 3aKoH
ABOFa,Z[pO. MOJIHpHBIfI 00beM ra3oB. OTHOCUTEIBHAS IIOTHOCTH Ta30B. OOBbEMHBIE OTHOIIICHHS
ra3oB IIpU XUMHUYCCKUX PCAKIHUIX.

Baxwueiinine Ki1accel HCOPraHNn4YCCKUX COCIUHEHUH. OKCI/II[BII COCTaB, KHaCCI/I(I)I/IKaLII/ISI.
OCHOBHBIC U KUCIIOTHBIE OKCHBI. HOMGHKJ'IaTypa oKcHA0B. OU3NYECKHE U XUMHISCKHE
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC OKCHUIOB.



I'mapoxcuabt. Knaccugukanus ruapokcuoB. OcHoBanus. Coctas. lllenoun u HepacTBOPUMEBIE
ocHoBaHMs. HoMeHnknaTypa. @u3nueckue U XMMHUYECKME CBOMCTBA OCHOBaHUU. Peakuus
Heitpanuzanuu. [lomydenue u npuMeHeHrne OCHOBaHUN. AM(OTEpHBIE OKCUIBI M THIPOKCHU/IBI.

Kucnotei. Coctas. Knaccudukauus. Homenknarypa. @uznueckne 1 XMMUYECKHUE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN P METAJUIOB.

Comu. Cocran. Knaccudukamnus. Homenknarypa. @usndeckue cBoiicTBa cosieid. PactBopumocTh
coJiei B Bojie. XUMHUYeCKne CBOKCTBa cotieil. CriocoOb! mosryueHust coseid. [IpuMenenue comnei.

I'enermueckas CBA3b MCKAY OCHOBHBIMHU KJIaCCaMM HECOPTaHNYCCKUX COCHHHCHHﬁ.

JdemoncTpanuu. O3HakoMIIEHHE C 00pa3aMu MPOCTHIX U CIOKHBIX BemiecTB. CriocoObl
OYMCTKHU BCHICCTB: KpUCTAJIJIMN3alud, JUCTUIIIIA A, XpOMaTOFpa(bI/IfL OHBITBI,
MOATBEPKIAOIIME 3aKOH COXPAaHEHUSI MacChl BELIECTB.

ITosmydeHune u cobupaHue KUCIOpOia METOIOM BBITECHEHHS BO3/yXa U BoJbl. Onpenenenue
cocrtaBa Bo3nyxa. Kosekiust HeTv, KAMEHHOTO YIJIS ¥ IPOAYKTOB UX MEPEpabOTKHU.

[Toyuenue Bogopoa B ammapare Kuia, mpoBepka BoJIOpoa Ha YHCTOTY, TOPEHUE BOIOPOA,
coOupaHue BOJAOPOJIa METOJOM BBITECHEHHUS BO3TyXa H BOJIBI.

Amnanu3s Bosibl. CHHTE3 BOJIbI.  3HAKOMCTBO C 00pa3iaMu OKCHJIOB, KUCIIOT, OCHOBAaHUHN U
conelt. Helitpanuzanus ménoyu KUCJIOTOM B MPUCYTCTBUU MHIUKATOPA.

JladopaTopHble onbIThI. PacCMOTpEeHME BEMIECTB C Pa3IMUYHBIMU (PU3HUYECKUMHU CBOHCTBAMH.
Pa3znenenne cMecu ¢ noMotbio MarauTa. [Ipumepsr pU3ndeckux U XUMHUYECKUX SIBICHUH.
Peakuuu, nimoctTpupyroire OCHOBHbIE MPU3HAKK XapaKTEePHBIX peakuuu. Paznoxxenue
ocHOoBHOTO KapOoHata meau (II). Peakuus 3amenienuss Mmenu sxene3om.

O3HakoMmJyeHHE C 00pa3liaMu OKCHJIOB.
B3aumoerictBue Bomoposaa ¢ okcuaoM meau (11).

OHBITI)I, MOATBCPKAAOIIUE XUMHUYCCKUEC CBOMCTBaA OKCHIO0B, KHUCJIOT, OCHOBaHI/Iﬁ, an)OTepHBIX
OCHOBaHHH U COJICH.

IIpakTHyeckue padoTbl

. [IpaBuna TexHuku 0€30MaCHOCTH IpU paboTe B XUMHUECKOM KabuHeTe. O3HaKOMIICHHE C
1abopaTopHBIM 000PYTIOBAaHUEM.

. OuncTka 3arps3HEHHON MOBaPEHHOM COJIM.

. ITony4enue u CBOMCTBA KUCIOPOaa

. ITony4enue Bogopoaa U U3y4eHUE €ro CBOUCTB.

. [IpurorosiieHue paCTBOPOB COJIEH C OIIPENEIEHHON MAaCCOBOM 10JI€M pacCTBOPEHHOIO

BCIICCTBA.



b PGH_ICHI/IC BKCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEME <<OCHOBHLIG KJIaCChI HeOpI‘aHI/I‘ICCKI/IX
COEIMHEHUI.

PacueTHble 3a7a4u:

Brruncnenue OTHOCHTETFHON MOJISKYIIIPHOW MacChl BemecTBa 1o opmyrie. Beraucienue
MacCOBOH JIOJIH JIEMEHTa B XUMUYECKOM COEIMHEHUHU. Y CTAHOBJICHUE TpoCcTeimeii popmyIsl
BEILIECTBA 10 MACCOBBIM J0JISIM JJIEMEHTOB.

Haxoxnenune maccoBoi 1011 paCTBOPEHHOTO BEIIECTBA B pacTBOpE. Briuncinenne macchl
PacTBOPEHHOTO BEUIECTBA U BOABI ULl IPUTOTOBIICHUS PACTBOPA ONIPENEIEHHON KOHIIEHTPALUH.

OOBbEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKLUsiX.

BrrunciieHus 110 XUMHUYECKUM YpaBHCHUAM MACCBHI, 00BEMa U KOJIMYECTBAa BeIIIeCcTBa OJHOT'O U3
MPOJIyKTOB PEAKIIMU 10 MACCe UCXOIHOTO BEIIeCTBA, 00BhEMY MITH KOJIMYECTBY BEIICCTRA,
COJICPIKAILIETO OTPEICIEHHYIO 00 IPUMECEii.

Pasznea 2. Ilepuoanueckuii 3aK0H U NepUOAUYECKAsA CUCTEMAa XUMUYeCKUX dj1emenToB [[.A.
MenaeneeBa. CTpoeHue aToma.

HepBBIe IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKHX dJIeMeHTOB. IloHsaTue o rpynmnax CXOAHBIX
2JIeMEHTOB. EcTecTBeHHBIC ceMeHCTRA MIEJI0YHBIX METANIOB U TajlOreHOB. biaropoHbpie rasbl.
[Tepuonnueckuii 3akon J[.M.Menaeneena. [leprouueckas cucrema Kak €CTECTBEHHO — HAyYHOE
KJaccu(puKaIys XuMAYECKUX IeMeHTOB. Tabauynas ¢opMa npeacraBieHus Kiiaccupukaum
XUMHUYECKUX 371eMeHTOB. CTpykTypa Tabnuisl «lleproanueckas cuctemMma XuMUYECKUX
anemenToB /.M. MenneneeBa» (kopotkas Gopma): A- u b- rpynmsl, nepuoabl. usnyeckuii
CMBICTT IOPSAKOBOTO JIEMEHTa, HOMepa Meprojia, HoMepa IPYIIbI (1Sl 3JIEMEHTOB A-TpyIIII).

Crpoenue aToMa: apo U 3J1eKTpoHHas 00ojouka. COCTaB aTOMHBIX siI€p: MPOTOHBI U
HeHUTpoHbL. M30TOMBI. 3aps aTOMHOTO siipa, MacCOBOE YHCIIO, OTHOCUTENIbHASL aTOMHAsl Macca.
CoBpemenHast OpMYIUPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

DnexTpoHHas 000JI04Ka aToMa: MOHATHE 00 YIHEPreTUYECKOM YPOBHE (2JIEKTPOHHOM CJIOE), €T0
€MKOCTH. 3arl0JTHEHHE AIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPHOIOB.
CoBpemenHast popMyIUpPOBKA MEPUOIUUECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsle nocruxkenus [[.. MenzaeneeBa: ucnpasieHue
OTHOCHUTEINIbHBIX aTOMHBIX MacC, MpeACKa3aHUe CyIIeCTBOBAHUS HEOTKPBITHIX AJIEMEHTOB,
MePECTaHOBKM XUMHUUYECKHUX DJIEMEHTOB B TIEPHOINYECKOM cucTteMe. JKU3Hb B 1eITeIbHOCTh
J.1. MenaeneeBa.

JemoHcTpaimu: Gu3nyeckue CBOMCTBA LIEJOYHBIX METAJJIOB. B3aumMoaencTBre OKCUI0B
HaTpusi, Marausi, ocdopa, cepsl ¢ BOJIOH, UCCIeI0BAaHUE CBOWCTB MOTYyYEHHBIX MPOJTYKTOB.
B3aumopenicTBue HaTpus U Kanus ¢ BoJou. Pu3ndecKkrue CBOMCTBA raJloreHoB. B3anmoaencreue
ATIOMHHHS C XJIOPOM, OPOMOM | HOI0M.

Paspnen 3. Crpoenue BemecTBa. XuMH4eCKas CBA3b.



DNEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUJIbl XMMHUECKOM CBSI3U:
KOBaJICHTHAsI HETIOJIIpHAsl, KOBaJICHTHAsI MOJIsIpHAast, MOHHAs. BaleHTHOCTh 2JIEMEHTOB B CBETE
251eKTpoHHOU Teopuu. Ctenenb okucienusd. [IpaBuina onpeneneHus creneHeil OKUCIeHUs
3JIEMEHTOB.

JleMoHCTpanuu:

ComocraBieHue (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOMCTB COCIII/IHGHI/Iﬁ C KOBAJICHTHBIMHU 1 HOHHBIMU
CBA3sIMU.

9 kaacc.
Pa3nen 1.IloBTOopenne usyuyeHHoro B 8 kinacce. MHoroodpasue XuMH4eCKMX peaKMi.

Knaccudukaius XuMu4ecKuX peakiuii: peakiiui COeTMHEHUS, Pa3JIOKECHHUS, 3aMEeIIICHHUS,
obmeHa. OKUCITUTENBHO-BOCCTAHOBUTEIbHBIE peakii. OKUCIUTENb, BOCCTAHOBUTEIb,
MPOIIECCHl OKUCIICHUS U BOCCTaHOBJEHHUs. CocTaBlIeHNE YPAaBHECHUI OKUCITUTEIBHO -
BOCCTAHOBUTEIIBHBIX PEAKIIMHA C TIOMOIIIBI0 METOAa SJIEKTPOHHOTO OaaHca.

TenoBbie 3¢ (eKThl XUMUYECKUX PeaKUuil. DK30TEPMHUUECKUE U SHJIOTEPMUUYECKHE PEaKIUU.
Tepmoxumuueckne ypaBHeHuUs. PacueTsl IO TEPMOXUMUYECKUM YPABHEHHUSIM.

CKOpOCTh XMMUYECKUX peakiuil. @akTopPhl, BIUSAIOINE HA CKOPOCTh XUMHUYECKTX PEAKIUN.
[TepBoHauanpHOE MpeAcTaBiIeHUE 0 Katanuze. OOopaTumble peakiuu. [loHsTHE 0 XUMHUYECKOM
paBHOBeCHHM. XMMHYECKUE PEAKIIUN B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
HNonbl. KaTnoHbl 1 aHnoHEL. ['vipaTHast TeOpUsi paCTBOPOB. DIECKTPOJIUTHYECKAS TUCCOLMAIUSA
KHCJIOT, OCHOBaHMU H cosieil. Ciabble U CHIIbHBIC AEKTPOIUThI. CTETICHb AUCCOIMAIIUH.
Crenenp qucconnanuu. Peakiiuy noHHOTO oOMeHa. Y CIoBUS TEUCHHsI peaKI[iii HOHHOTO 0OMEeHa
110 KOHIJa. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIMHEHHI B CBETE
MpeICTaBICHUM 00 IEKTPOTUTUYECKON TUCCOLUAIMN U OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX
peakuuii. [loHsiTie 0 TUAPOTU3E COJICH.

JdemoncTpaumnu:
[IpuMepsI 3K30- ¥ SJHIOTEPMHUICCKUX PEAKITHH.

B3aunmMojelicTBre IMHKA C COJITHOM M YKCYCHOM KHCIIOTOW. B3auMoeiicTBre rpaHnyIMpOBAHHOTO
[AHKA U ITHKOBOU NBUIN C COJISIHON KHUCIOTOM.

BiaumopneiictBue okcuna meau (I1) ¢ cepHoii KUCTOTON pa3HON KOHIIEHTPAIMH MTPH Pa3HbIX
TeMIieparypax.

I'openue yris B KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTE.

I'openue cepsl B paciiaBJIE€HHOMN CEJNUTPE.

HcnpiTaHnne pacTBOPOB BELIECTB HA AIEKTPUUECKYIO IPOBOIUMOCTb.
JIBMKEHNE HOHOB B AJIEKTPUYECKOM IIOJIE.

IIpakTnuyeckune padoThI:



N3yuenue BIusHNS YCIOBUM IPOBENCHHS XUMUUECKON PEaKIIMK Ha €€ CKOPOCTb.

Pemrenue skcniepuMeHTaNIBHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBAHMM Kak
3IEKTPOIUTOB)

JlabopaTopHbIe ONbITHI:

Peakuuu oOMeHa Mex 1y pacTBOpaMH 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: BeruucieHus 1o TepMOXUMUYECKUM YPABHEHUAM PEAKLIHAM.
Pasnen 2. Muoroo6pa3sue BelecTsB.

Hewmerannsl. ['anorenst. [losoxeHrne B NEpHOIUYECKON CUCTEME
XUMHUUYECKUX AJIIEMEHTOB, CTPOCHHUE UX aTOMOB. Haxoxnenue B npupojae. duznueckue u
XUMHUYECKUE CBOMCTBA raJIoreHOB. [lonyyeHre u npuMeHeHre rajJoreHoB. Xiop. @usndeckue u
XUMHUYECKHE CBOMCTBA XJopa. [Ipumenenune xmopa. XnopoBoiopo1. Pu3nyeckre CBONCTBA.
[Tonyuenue. CongHHas kucnota u e€ conu. KauecTBeHHas peakius Ha XJIOPH/I-HOHBL.
PacnioznaBanue xaopuaoB, OpoOMHUI0B, HOUIOB.

Kucnopon u cepa. [Tonoxenue kuciopoaa u cepsl B [ICXD, ctpoenue ux atomos. Cepa.
Amnorponus cepsl. Du3nueckre 1 XUMUYECKHe cBolicTBa. HaxoxxneHne B mpupoe.
[Tpumenenune cepsl. CepoBoaopoa. CepoBoaopoHas KUCI0Ta U ee coyi. KauecTBeHHas
peakuus Ha cynbhua-nonsl. Oxcup cepol (1V). dusnueckne n XuMUIECKHE CBOMCTBA.
[Ipumenenne. CepHucTtas KucjaoTa u ee coyin. KauecTBeHHast peakius Ha Cyiab(GuT-uonsl. OKCHI
cepsl (VI). Cepnas kuciaora. XUMHYECKHE CBOMCTBA Pa30aBICHHON U KOHIICHTPUPOBAHHOM
cepHo# kucnotel. KauecTBeHHast peakius Ha Cylb(ar-uoHbl. XUMUYECKHE PEaKLnH, JekKallue B
OCHOBE TMOJIyYEHHS CEPHOI KUCIOTHI B TPOMBILUIEHHOCTH. [IpriMeHeHre CepHOI KUCIIOTHI.

Aot u pocdop. [Tonoxenue azora u pochopa B IICXI, ctpoeHne ux aToMoB. A30T,
(hM3UYEeCKre U XUMUYECKHE CBOMCTBA, MOJTYYCHHE U pUMeHeHHe. KpyroBopoT a3oTa B mpupo/ie.
AMMHak: GU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTy4YeHHEe U npuMeHeHne. Coin aMMOHUS.
A30THas KUCIIOTa U €€ cBoMcTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lonydyenue
A30THOM KHUCIIOTHI B TJa0OpaTOprUU. XUMUUYECKHE PEAKIINH, JISKAIIUE B OCHOBE MOJTyUCHUS
A30THOM KHUCIIOTHI B MPOMBINICHHOCTH. [IpuMeHenne a30THON KUCIOThI. COJIM a30THOM
KHUCITIOTHI M UX TIPUMEHEHHE. A30THBIE yI00peHUsI.

®ochop. Amnotponus pochopa. Puzndeckue u XumMuueckue cBoiictsa gochopa. Oxeup
docdopa (V). Oprodochopnas kucnora u ee conu. PochopHbie y1oOpeHus.

VYraepon u kpeMmuuid. [lonoxenue yrnepona u kpemuus B [ICX0D, crpoenune ux aToMoB.
VYraepoa. Amnnotponus yriaepojaa. @usnueckre 1 XuMUYecKrue CBOMCTBa yriiepoa. Ancopouus.
VYrapHblii ra3, CBOMCTBa U PU3UOJIOTMYECKOE ACHCTBHE HA OPTraHU3M. YTJIEKHCIIbIN ra3.
VYronbHas KucioTa U ee coiu. KauecTBeHHBbIE peakiiuy Ha kKapOoHaT-noHbl. KpyroBopoT
yriaepoaa B npupone. OpraHn4eckue COeAMHEHNs YIrilepoia.

Kpemuuii. Oxcun kpemuus (4). Kpemuuenas kucnora u ee conu. Ctexio. LlemeHT.

Mertamisl. [lonoxenue meramioB B [ICXD JI.M.MenzaeneeBa, cTpoeHuE UX aTOMOB.
Meramnuueckas cBsi3b. PU3HYECKHE CBOMCTBA METAJUIOB. PsA/l aKTUBHOCTH METAJLJIOB.



Xumuueckue cBoicTBa MetamioB. OOmue crocoOs! morydeHus: MeTayioB. CIUiaBbl METaJUIOB.
[[{esrounble MeTaiubl. [10J105KEHNE MIETOYHBIX METAIUIOB B IIEPUOJUYECKON CUCTEME, CTPOCHHUE
ux aromoB. Haxoxnenue B npupoae. Marauil 1 KainbUui, UX BaXKHEUIIHE COCAMHEHUS.
’KectkocTh BOJIBI ¥ CLIOCOOBI €€ YCTPAHEHUS.

Amomunuil. [losoxeHre aTfOMUHUSA B IEPUOJAUYECKON CUCTEME, CTPOCHHE €r0 aToMa.
Haxoxnenue B npupoje. usndeckre 1 XUMUUYECKUE CBOMCTBA allOMUHUSA. AM(POTEPHOCTh
OKCH/JIa ¥ THIPOKCUA ATFOMUHUS.

Kenezo. [lonoxeHue xene3a B IEPUOJIUIECKON CUCTEME, CTpoeHHUE ero aroma. HaxoxnaeHue B
npupojae. Pusndeckre U XMMHUYECKHUE CBOMCTBa xkele3a. BaxkHelme coenHeHus xenesa:
oKcuabl, ruapokcuabl 1 conu xkenesa (II) u sxenesa (11I). KauectBennble peakiiny Ha HOHBI.

JdemoncTpauuu:

@u3nyecKue CBOMCTBA TAIOT€HOB.

[Tonyuenue XJ0poBOIOPOAA U PACTBOPEHUE €TO B BOJIE.

AnnotponHsie Moupukanuu cepbl. OOpa3ibl IPUPOAHBIX CYIb(UIOB U CYIb(aTOB.

[Tonyuenue amMmmuaka u ero pacTBopeHue B Bojie. O3HaKOMIJIEHHE ¢ 00pa3liaMu IPUPOIHBIX
HUTPATOB, pocharoB

Moenu KpUCTALTHYECKUX PEHIETOK anMasa v rpadura. 3HAKOMCTBO ¢ 00pa3aMu IPUPOIHBIX
KapOOHATOB M CHJIMKATOB

3HAKOMCTBO ¢ 0Opa3liaMi BXKHEUIINX COCTMHEHUN HATPHs, KaJlns, TPUPOTHBIX COCTUHCHHI
KaJIbIUsl, pyJlaMu JKeJlle3a, COEAMHEHUSIMHU altoMuHUsS. B3aumoneicTBue meI0YHbIX,
IIeJIOYHO3EMETIbHBIX METAJNIOB M aJIFOMUHUSA ¢ BoJ10M. CokUraHue Kerne3a B KUCIOPOJE U XJIOPeE.

IIpakTuyeckue padborTbi:
[Tosydenune consiHOM KUCIOTHI U U3y4YECHHE €€ CBOWCTB.
Pewrenne skcnepuMeHTalbHbIX 3a1a4 110 TeMe «Kuciaopona u cepay
[Tonyyenne amMuaka U U3y4€HUE €0 CBOMCTB.
[Tonyuenue okcuaa yrnepona (IV) u uzyuenue ero cpoiicts. PacniosHaBanue kapOOHATOB.
Pemrenne skcriepuMeHTaNbHBIX 3a4a4 10 TeMe «MeTauibl U UX COSUHEHUS.
JlabopaTopHbIe ONBITHI:
BriTecHeHHe rajgoreHaMu Jpyr Ipyra U3 pacTBOPOB X COEAMHEHHI.
KauectBennsie peakuuu cyabGui-, cyibGur- u cynb@ar- HOHOB B paCTBOpE.
O3zHakoMIieHHE ¢ 00pa3liaMu cepbl U €€ MPUPOTHBIMU COSTUHEHUSIMHU.

B3aumoneicTBue cosieii aMMOHUSA CO IIEJIOUYaMHU.



KauecTBeHHbIE peakMi Ha KapOOHAT- U CUJIMKAT- HOHBI.
KauecTBeHHas peakuiys Ha yIriIeKUCIIbIN ras.

N3zyuenne 06pas3noB MeTauioB. BzanmoelicTBie METaIIOB C paCTBOPAaMH COJICH.
O3HaKoMIIEHHE CO CBOWCTBAMH M IPEBPALICHUSIMHU KapOOHATOB U TUApokapOoHaToB. [lomyuenne
TUAPOKCHUA AJIFOMUHUA U B33,HMOI[€I>'ICTBI/IG €ro ¢ KuCjiI0TaMi 1 Iicjio4amMu. KauecTBeHnnie
peakuuu Ha nonbl Fe2+ u Fe3+

PacueTHbIe 3aqaun:

BrruncieHus mo XuMU4ecKuM YpaBHCHUAM MACCHI, 00béMa WM KOJIMYECTBA BeIIIeCTBAa OAHOTO
U3 TPOYKTOB PEAKIMH M0 MacCe MCXOTHOTO BEIIECTBA, 00EMY MIIH KOJIMUECTBY BEIIECTBA,
COJICPIKAILIETO OTPENEIEHHYIO JIOTI0 TPHMECEH.

Pasnen 3. Kparkuii 0030p Ba:kHelIIMX OPraHu4ecKuX BellecTB.

[Ipeamer oprannveckoit xumun. Heopranmdeckue u OpraHu4ecKue COeAMHEHU. Y TIEpOT —
OCHOBa *u3HHU Ha 3emiie. OCOOEHHOCTH CTPOSHMSI AaTOMA YIJIepo/ia B OPraHNYECKUX
COETMHEHUSX.

Yraesonopoasl. [IpenensHbie yraeBoaopoasl. MetaH, 3TaH, IpOMaH — IpOCTeNIIe
MPEACTABUTENH TPEIETBHBIX YIIeBOA0POA0B. CTPYyKTypHBIE (hOPMYJIIBI YTIIEBOJOPOIOB.
['omonoruueckuit psa npeaenbHbIX YriieBoa0po10B. ['oMosiorn. @u3ndeckue 1 XUuMUYECKUE
CBOICTBA MPENETbHBIX YIIIEBOIOPOA0B. Peakiiuu ropenns u 3amenienusa. Haxoxaenue B
MIPUPO/IE TPEACTBHBIX YTIIEBOI0po0B. [I[puMeHeHe MeTaHa.

HenpenenbHbie yrieBo10poabl. DTHICHOBBIN P HEMPEACIbHBIX YIJIEBOIOPOI0B. DTHIIECH.
dusznueckue U XUMHUYECKUE CBOMCTBA dTUIIEHA.

ALIETUIICHOBBIN P/l HETIPEIETbHBIX YIIeBO10poA0B. ArleTuieH. CBONCTBa alleTUIICHA.
[IpuMeHeHue aneTuieHa.

[IpousBoausie yrieBo1opoaoB. Kpatkuii 06030p opraHnyecKux COeAMHEHUN: OJTHOATOM HbIE
CIUPTHI, KAPOOHOBBIE KUCIOTHI, CJIOKHBIE 3(UPDI, )KUPBI, YTIIEBObl, AMUHOKUCIIOTHI, OCJIKH.
Ponp GenkoB B opranuzme.

ITonsarue o BBICOKOMOJICKYJIAPHBIX BCIICCTBAX. CprKTypa IMOJIMMECPOB: MOHOMCP, ITOJINMCED,
CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMEPHU3AlIUN. HOJ'II/IC)TI/IJ'IGH, IMOJIUIIPOITUJIICH,
IMOJIMBUHHJIXJIOPU .

JdeMoHcTpanum:

Mogenu MOJICKYJI OPTraHUYCCKUX COCIUHEHUH. FOpeHI/Ie YrJIeBOAOpPOAOB U 06Hapy>KeHHe
IMPOAYKTOB UX T'OPCHUS. KauecTtBennas pCaKknuAa Ha STUJICH. HonyquI/Ie OTHJICHA.

PaCTBOpCHI/IC 9THUJIOBOI'O CIIUPTAa B BOJC. PaCTBOpCHI/IC rImnaepuHa B BOAC.

HOJ]yIIeHI/IC U CBOICTBa chyCHOf/'I KuCIOThL. MccaenoBanre CBOMCTB JKHUPOB: paCTBOPHUMOCTL B
BOJC U OPraHUYCCKUX pAaCTBOPUTCIIAX.



KauectBenHbie peakiiy Ha rIIOKO3Yy U Kpaxmall.
O3nakomiieHHE ¢ 00pa3lamMu W3eNUil U3 MOJMATUIICHA, TTOIUITPONIICHA, TOJTUBHHUIXIOPH/IA.

[IpakTudeckue paboThI CrPYMITUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CIY)KaT
HE TOJIBKO CPEJICTBOM 3aKPEIUICHHUs] YMEHUH U HAaBBIKOB, HO TAK)K€ U CPEACTBOM KOHTPOJIS 3a
Ka4eCTBOM HX C(HOPMUPOBAHHOCTH

YYEBHO-TEMATUYECKHWH IUIAH

8 KJIACC



Ne | HazBanue pasjesia u TeM KoaunyecrBo yacos| KouauyecTBo
KosnuuyectBo 4yacos N
. 1o padouei npaKkTH4ecKux/
n/n 110 aBTOPCKOM
nporpamme KOHTPOJIbHBIX
nporpamme
pador
Pazgen 1. OcHoBHbBIE 514 51+2 pe3eps  |6m./4(3k.+1k.agmMu
NOHATHUS XMMHHU HHUCTPATHB-Hasl)
1 |(ypoBeHnb aTOMHO-
MOJIEKYJISIPHBIX
NpeaCTaBJICHUN).
Paznea 2. 7 7
IlepuoanyecKkuii 3aK0H U
o |mepuoaMYecKasi cucremMa
XMMHYECKHUX 3JIeMEHTOB
/.. MenneneeBa.
Crtpoenue aTtoma.
2K.(Ix+1k
Pa3nen 3. Ctpoenne AIMHHUCTPATHB-
BelecTsa. XumMu4eckast Has)
3 CBA3b. 7 8 pe3eps

YYEBHO-TEMATUYECKHWH IUIAH

9 KUIACC




KoaunuecTrBO

Ne | Ha3paHmue pa3jgeiia u TemM KoaunuyecTBO YacoB
KoanuyecTBO 4acoB N
. no padouei npakTuyeckux/
n/n 10 AaBTOPCKOii
nporpamMmme KOHTPOJIbHBIX
nporpamMmme
pador
2n/2k (
p 1 lk+1k.agMuHHCTP
1 azaeJ 1. 18 18 aTuBHAs)
MHoroo0pasue
XUMHUYECKUX peaKkuui
Pasznen 2. 43 42 Sm./3k(
MHuorooGpasue 2k+1kaaMuUHHCTPA
2 BeleCTB THB-Hasl)
Paszpnen 3. Kparkmuii 1x
0030p Ba:KHeHIINX AAMHHUCTPATHB-
Hasl)
OpPraHH4YeCcKHuX
3 8 8

BemectTB (104)




