Xumus 8-9 kiaace
[osicHUTeIbHAA 3alIUCKA
Pabouas mporpamMmma pa3paboTaHa Ha OCHOBE:

3akona P® «O06 obpa3oBaHun»

denepanpHBI KOMIIOHEHT TOCY/IapCTBEHHOT'O CTaHAApTa 001Iero oOpa3oBaHusl.

[IpumepHO# IpOTpaMMBI OCHOBHOT'O O0IIIero 00pa3oBaHUs C UCHOIb30BaHUEM aBTOopckor mporpammsl O.C. 'abpuensHa
OcHoBHas obpazoBarenbHas nporpamma MBOY COII umenn 60-netus OxrsiOps Ha 2021-2022 yueOnsbIit rog.
VYuebnsrit mran MBOY COLI umenn 60-netust OxTs0ps Ha 2021-2022 yueOGHbIH rof.

XuMusi, Kak OflHa W3 OCHOBOIOJATAOIINX 00JIacTel eCTECTBO3HAHMS, ABIAETCS HEOThEMJIEMOH JacThi0 00pa3oBaHUs
IIKOJIbHUKOB. Ka)kIblif 4eI0BEK )KMBET B MHUPE BEIECTB, IOTOMY OH JIOJDKEH MMETh OCHOBBI (DyHIAMEHTAIBHBIX 3HAHUH
[0 XUMHM (XMMHYECKas CHMBOJMKA, XHMHUECKHE MOHATHSA, (DAKThl, OCHOBHBIC 3aKOHBI W TEOPHH), IO3BOJITIOIINE
BBIPa0OTaTh MPEJCTABICHHUS O COCTaBE BEILECTB, UX CTPOCHMH, MPEBPAIICHUSX, IPAKTHIECKOM HCIIOJIb30BaHHH, a TaKXKe
00 OmacHOCTH, KOTOPYIO OHH MOTYT NPEACTaBIATh. M3ydas XMMHIO, ydaliuecs y3HAIOT O MaTepUajbHOM €IMHCTBE BCEX
BEIECTB OKPYKAIOIIEro MHpa, OOYCIOBICHHOCTH CBOMCTB BEIECTB HMX COCTAaBOM M CTPOCHHEM, ITO3HABAEMOCTH M
NPE/ACKa3yeMOCTH XMMHUUECKHUX sBICHUH. V3ydeHne CBOMCTB BELIECTB M MX MPEBPALIEHHH CIOCOOCTBYET Pa3BHTHIO
JIOTHYECKOT0 MBIIIUICHHS, 8 TIpaKTH4YecKas paboTa ¢ BeuiecTBaMu (J1ab0paTOpHbIE OIIBITHI) — TPYJONIO0HIO, aKKYPATHOCTH U
coOpanHocTi. Ha mpumepe XumuM ywamuecss MOMy4aroT INPEACTAaBICHHS O METOJaxX IIO3HAHMs, XapaKTEepPHBIX Ui
€CTECTBEHHBIX HayK (KCIIEPUMEHTAIbHOM M TEOPETHIECKOM). Takoe MmojoKeHne XUMUHN obecrieunBaeT (JOPMHUPOBAHUE Y
yUaIuxcs:

-LIEJIOCTHOTO TPEACTABICHUS O MUPE, OCHOBAHHOTO Ha IPHOOPETEHHBIX 3HAHUIX, YMEHHAX U CIIOCO0aX NeATeIbHOCTH;

-IPHOOPETEHUH OITBITa PA3HOOOPA3HON ESTENBHOCTH, TIO3HAHNH M CAaMOTIO3HAHMS;

-[IOJITOTOBKE K OCYIIECTBJICHHIO OCO3HAHHOTO BBHIOOpa HMHIMBHAYAJIbHOM 00pa30BaTENbHOW MM MPOQECCHOHATBHON
TPaeKTOPUH.

-pa3BUTHE JUYHOCTH O0YYAIOLIUXCS, UX WHTEIICKTYyaJbHOE M HPAaBCTBEHHOE COBEPILICHCTBOBaHUE, ()OPMHUPOBAHHE Y
HHUX TYMaHUCTUYECKUX OTHOILIEHUH U 9KOJIOTHYECKH 1IEJIOCTHOTO MOBEJICHUS B OBITY U TPY/IOBOI IEATEIHLHOCTH;

-BbIpa0OTKY MOHUMaHHs OOIECTBEHHON MTOTPEOHOCTH B Pa3BUTHH XUMHH, a TAKXKE

-opmupoBaHue ymMeHuii 6e30macHOro 00palleHHs! C BEIECTBAMH, HCIIOJIB3YEMbIMH B TIOBCETHEBHOMN JKU3HH.

OcobeHHoCcTH cozaepxkaHusi O0y4YeHUs XUMHUA B OCHOBHOM ILKOJIE OOYCIIOBJEHBI CHENM(HUKONH XMMHHM KaK HayKH.
OCHOBHBIMH TIpOOJIEeMaMH XMMHUH SBISIFOTCS M3YYEHHE COCTaBa M CTPOCHUS BEUIECTB, 3aBHCHMOCTH HX CBOMCTB OT
CTPOEHHMSI, TOIyYCHHE BEIIECTB C 3aJaHHBIMH CBOMCTBAMH, HCCIICJOBAHHE 3aKOHOMEPHOCTEH XMMHYECKHX PEaKIUH H
IyTeH yIpaBIeHUS MU B LEIAX TOJYyYSHNUS BEIIECTB, MATEPHAJIOB, SHEPTUH.

W3yyenne xuMuM B cTapiueil nkosie Ha 0a30BOM ypOBHE HAIPABJICHO HA JOCTIDKCHHE CICAYIOMUX IeJIeii:

~ OCBOEHHUE 3HAHUH O XMMHYECKOH COCTaBJISIIOIIECH €CTECTBEHHO-HAYyYHOM KapTUHBI MUDPA, BAKHEHIINX XUMUYECKUX
HNOHSTHSIX, 3aKOHAX U TEOPHSIX;

~ OBJAJICHUC YMCHUAMM NPHUMCHATH ITOJIYYCHHBIC 3HAHUA JUIA 00BSICHEHUS paSHOO6p33HLIX XAMHUYCCKUX SIBICHUU K
CBOICTB BCLICCTB, OLICHKH! POJIM XUMUHN B Pa3BUTUN COBPEMCEHHBIX TEXHOJIOTUH 1 IMOJYYCHUHN HOBBIX MATEPUATIOB,

~ Pa3sBUTHUC II03HABATCJIIbHBIX MHTCPECOB W MHTCIICKTYAJIbHBIX CHoCOOHOCTEN B nmpouecce CcaMoOCTOATEIIBHOTO
npno6peTeHmI XUMHUYECKUX 3HAaHUM C HCIOJb30BaHUEM Ppa3JIMYHbIX HCTOYHHUKOB I/IH(i)OpMaI_[I/II/I, B TOM YHCJIC
KOMIIBIOTCPHBIX;

= BOCIIMTaHUC y6C)KI[eHHOCTI/I B IIO3UTHUBHOI PO XMMHUU B JKHU3HU COBPEMCHHOTO O6H_I€CTBa, HCO6XO,I[I/IMOCTI/I
XUMHUYCCKU I'PaMOTHOT'O OTHOLICHHA K CBOEMY 310POBbIO U Opr)KaIOH.leﬁ cpeac;

~ NIpUMEHEHHE NOJIYYEeHHBIX 3HAHUIl M yMEHHH I 06e30IacHOTO HCIOJIb30BAaHUS BEIIECTB M MAaTEPHAIOB B OBITY,
CEJIbCKOM XO3SICTBE M HA IIPOU3BOJCTBE, PELIECHUS IPAKTHUYECKUX 3a/lad B IIOBCEJHEBHOW XU3HU, NPEAYHPEKICHUSL
SIBJICHUI, HAHOCSIIUX BPEJl 3I0POBBIO YEJIOBEKA U OKPYXKAIOILEH Cpelie.

Oo0masi XxapakTepucTHKa y4e0HOro Kypca
IIpemiaraemas mporpaMma IO XHMHH PacKphIBaeT BKJIAM yd4eOHOTO MpeaMeTa B AOCTHIKCHHE eIl OCHOBHOTO

06III€F0 O6pa3OBaHI/IH 1 OIIpeaciiseT Ba)KHEHIIIE COACPIKATCIIbHBIC JIMHUM MIPCIMETA:
- «BCHICCTBO»- 3HAHUEC O COCTABC U CTPOCHUU BCUICCTB, UX CBOMCTBAaX U OHOJIOTMYECKOM 3HAYCHU U,

- «XuMHUecKas peakuus» - 3HaHHE O MPEBpAIlEHUM OJHHMX BEIIECTB B JAPYrHe, YCIOBHUAX HPOTEKAHUS TaKUX
MIPEBpAaIeHIH U CIT0c00ax YIPaBICHUS PEaKIISIMHU;

- «TPUMEHEHHUE BEIIECTB» - 3HaHHE W OMBIT 0E30MacHOr0 OOpAIEHUS C BELIECTBAMH, MaTepHalaMHi M MPOLECCAMH,
HEOOXOIUMBIMH B OBITY U Ha IPOM3BOJICTBE;

- «CI3BIK XMMHUW - OIIEPUPOBAHUE CUCTEMON BaXKHEHUIINX XUMUUECKUIN MOHATHH, 3HAHUE XUMHUECKOH HOMEHKIIATYpHI,
a TaKKe BJIQJICHNE XUMHYECKONH CHMBOJINKOH (XMMHUYECKUMH (OopMyTIaMH U ypaBHEHUSIMH).



ITockoyibKy OCHOBHBIE COJIEpKaTeNbHbIE JMHUM IOKOJBHOTO Kypca XMMHMHM TECHO IEpeIUIeTeHbl, B MPUMEPHOU
MIPOrpaMMe COJECP)KaHUs MPEJICTABICHO HE IO JMHUSM, a Mo pazfenaM: «OCHOBHBbIC MOHSATHS XUMHH (YPOBEHb aTOMHO-
MOJICKYJISIPHBIX TIpeacTaBiIeHUN)», «l[leproauuecknii 3aKOH W TEpHOAMYECKas CHUCTeMa XUMUYecKuX dieMmeHtoB J[.U.
MemnneneeBa. CTpoeHue BeliecTBay, «MHOroodpasue XuMUIECKUX PEeIICHUNY, «MHOroo0pa3ue BEIecTB.

LleHHOCTHBIE OPHEHTHPHI COJAEPXKAHUS Kypca XMMHU B OCHOBHOH IIKOJIE ONpPENeNsroTCs Crelu(UKOoi XMMHUHM Kak
Haykd. [ToHATHE «IIEHHOCTH» BKIIIOYAET €INHCTBO OOBEKTHBHOTO (CaM O0BEKT) U CYyOBEKTHBHOTO (OTHOIICHHE CyOBEeKTa
K O0BEKTY), TI03TOMY B Ka4eCTBE LICHHOCTHBIX OPUEHTHPOB XUMHUYECKOTO 00pa30BaHMs BEICTYIAIOT OOBEKTHI, H3ydacMbIC B
Kypce XHMHH, K KOTOPBIM y oOydaromuxcs GopMupyeTcsi HeHHOCTHOe oTHoueHHe. OCHOBY IO3HABATEIbHBIX LICHHOCTEH
COCTABIISIFOT HAyYHBIC 3HAHMS, HAYYHBIC METOBI IIO3HAHMS, a IICHHOCTHBIE OPHEHTAlUH, (OpMHUpYeMbIe y 00YJarOLINXCS B
npoLecce U3y4eHHsT XUMHH, TPOSIBISFOTCS:

~ B IPU3HAHMEC ONEHHOCTHU HAYYHOI'O 3HAHMS, €TO HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH, JOCTOBEPHOCTH,
= B IEHHOCTH XMMHYECKHX METOHAOB HCCJICIOBAaHUS )KUBOM U HEKHUBOU pupoabl;

=~ B TNOHUMAHHWU CJIOXHOCTH W TPOTHBOPEYMBOCTH CAMOTO IIPOIIECCa MO3HAHUS KaK H3BECTHOTO CTPEMJICHHS K
HCTUHE;

B kadecTtBe 00BEKTOB IIEHHOCTEH Tpyna W ObITa BBHICTYMAIOT TBOpUYECKas CO3WAATENbHAs AEATEeIHbHOCTh, 370POBBIN
00pa3 JKU3HH, a IEHHOCTHBIC OPUCHTAIIUH COEPXKaHHS Kypca XUMHH MOTYT paCCMaTPHUBAThC Kak popMUpOBaHHE:

=~ NOHHMMaHHE HE0OXOJMMOCTH 3[J0POBOT0O 00pa3a )KU3HH

= HOTpC6HOCTB B 663}’CJ'IOBHOM BBITNIOJIHCHHUN TIPABUIT 0C30IMaCHOCTU HUCITOJIB30BAHUS BCIICCTB B HOBCCHHCBHOI;'I

KU3HHU

= CO3HATENbHBIH BEIOOP OyayIeH MpoheCCHOHATBHON NEATSILHOCTH.

Kpr XUMHH 06naz[aeT BO3MOXHOCTAMU TJIA (I)OpMI/IpOBaHI/IH KOMMYHUKATHBHBIX HeHHOCTCﬁ, OCHOBY KOTOPBIX
COCTaBJIAIOT ITpOLECC OGHICHI/IH, rpaMOTHasA p€ub, a HECHHOCTHBIC OPUCHTAIIMN HAIIPABJICHBI HA BOCIIMTAHUC YYallIUXCA:

= MMpaBUJIbHOT'O MCIIOJb30BaHUS XAMHAYICCKOM TCPMHUHOJIOTUN B CUMBOJIMKE
- HOTpe6HOCTI/I BECTHU JUAJIOT, BBICJIYIIUBATL MHEHUE OIIIIOHCHTA

= CIIOCOOHOCTH OTKPBITO BbIpAXKATh U apTYMEHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHMUS.

Mecto yueOHOro Kypca B y4eOHOM IJIaHe
OcobeHHOCTH comepKaHusl Kypca «XHUMHS» SBISIOTCA TJIABHOM NPUYMHON TOrO, 4To B 0a3ucHOM y4deOHOM

(oOpa3oBaTenbHOM) IUIAHE 3TOT MPEAMET IMOSBISETCS MOCIEAHUM B PSIy €CTECTBEHHO-HAYYHBIX AMCLHUIUINH, TOCKOIBKY
JUIS €T0 OCBOCHHS IIKOJBHHUKH JOJDKHBI 007aaTh HE TOJBKO OINpPENeNEHHBIM 3allacoM IPeIBapUTEIbHBIX €CTECTBEHHO-
HaYYHBIX 3HAHWH, HO ¥ JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIILICHHEM.

B mponecce ocBoeHHs mporpaMMbl Kypca XMMHHU OISl OCHOBHOW HIKOJBI yJallldecs OBJAACIOT YMEHUSIMH CTaBUTh
BOIPOCHI, HAON0AaTh, OOBSCHSITH, KIACCU(QHUUUPOBATH, CPAaBHHUBATh, MPOBOJHUTH SKCIEPHUMEHT W WHTEPIPETHPOBATH
BBIBOJBI Ha €T0 OCHOBE, ONPEENIATh MCTOYHMKM XMMHYECKOH MH(MOpMAIWH, MOJIy4aTh W aHATU3UPOBATH €€, a TaKke
TOTOBHUTH Ha 3TOH OCHOBE COOCTBEHHBIN MH(OPMAIIMOHHBII MTPOIYKT, IPE3EHTOBATh €T0 U BECTH JIUCKYCCHIO.

PaGouas mporpaMMa Ho XMMHHM TIpEIIIOJIaraeT M3ydeHHWe IMCIMIUIMHBI B OCHOBHOW mKoie B 8 WM 9 kiaccax, Ha
OCBOCHHE Kypca XUMHH OTBOIUTCS B 8 kiacce — 70 dacoB (2 4 B Henenmo).B 9 kiacce — 68 9 (2 4 B HENENI0)., C YIeTOM
Mpa3gHUYHBIX AHEH B 9 K — 644.

B mporpaMme yduThIBaeTCS peanM3aiis MEXKIPEIMETHBIX CBs3el ¢ KypcoMm ¢wusuku (7 xiacc) u Oomonmoruu (5-7
KJIacChl), TJ€ IaeTcsd 3HAKOMCTBO CO CTPOGHHMEM aroMa, XMMHYECKOH OpraHusaiueil KJIeTKH W IpoleccaMu oOMeHa
BEIIIECTB.

Pe3ysibTaThl 0CBOEHMSI OCHOBHOI 00pa30BaTe/bHOIi IPOrpaMMbl OCHOBHOI'0 00111er0 06pa3oBaHus
JINYHOCTHBIE Pe3yJbTAaThl OCBOGHHMS OCHOBHOH 00pa3oBaTeNbHOM NPOrpaMMBl  OCHOBHOTO  OOLIEro
00pa30BaHMSIOJKHBI OTPAXKATh!



1) BOCIHTaHUE POCCUICKOH Tpa’kJaHCKOM WAESHTUYHOCTH: IAaTPUOTH3MA, yBakeHUs K OTedecTBy, NPOLUIOE U
HacTosiIlee MHOTOHAIMOHAILHOTO Hapojaa Poccuu; oco3HaHWe CBOEH 3THMYECKOW IPUHAUIC)KHOCTH, 3HAaHHE HCTOPHH,
SI3bIKa, KyJbTYpPBI CBOETO HapoJla, CBOETro Kpas, OCHOB KyJIbTYPHOI'O Hacyienusi HapoaoB Poccun 1 denoBeyecTBa; yCBOCHHUE
I'YMaHUCTHUYECKHX, JIEMOKPAaTHYECKUX M TPAIULHOHHBIX LEHHOCTEH MHOTOHALMOHAJIBHOTO POCCHHCKOIO OOIECTBA;
BOCITUTaHNE YyBCTBA OTBETCTBEHHOCTH U JI0JITra nepes PoauHo;

2) ¢dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHSI K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYarommxcs K
CaMOpa3BUTHIO M €aMOOOpPa30BaHMIO Ha OCHOBE MOTHBAIMH K OOYYEHHIO M TO3HAHUIO, OCO3HAHHOMY BBIOOpY H
MIOCTPOCHUIO JajbHEUIIeH HWHIUBUIYaJHHONH TPaeKTOpHWH 00pa3oBaHWs Ha 0aze OPHEHTHPOBKH B MHpE Ipodeccuil u
mpoQeCCHOHANBHBIX MPEANOYTEHUH, € Yy4YETOM YCTOHUYMBBIX MO3HABATENBHBIX HHTEPECOB, a TAaKKE HA OCHOBE
(hOpMHPOBAHUS YBAXKHUTEIHLHOTO OTHOIICHHS K TPYAY, Pa3BUTHS ONbBITA YIACTHS B CONUAIBHO 3HATUMOM TPY/AE;

3) ¢GopmMupoBaHHE IIEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIIECTBEHHOW TPAaKTHUKH, YYUTHIBAIOIIETO COIMANBHOE, KYJIbTYpHOE, SI3IKOBOE, JYXOBHOE MHOT000Opasre COBPEMEHHOTO
MUpa;

4) ¢dbopMupOBaHHE OCO3HAHHOI'O, YBAXXMTEJIBHOTO M JOOPOXKENATEIHHOTO OTHOIICHHS K JPYroMy 4ENOBEKY, €ro
MHEHUIO, MHPOBO33PEHHIO, KYJIBTYpE, S3bIKY, BEpe, I'PayKIaHCKOH MO3UIMU, K UCTOPUH, KYJIbTYpEe, PEIUTUH, TPaIULIHIM,
sI3bIKaM, IIEHHOCTSIM HaponoB Poccuu M HapoJoB MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C IPYTUMH JTIOJbMH H
JIOCTHTaTh B HEM B3aMMOIIOHNMAaHUS,;

5) OCBOEHHE COIMANIBHBIX HOPM, IPABUII IOBEACHHS, poJiel U (JOPM conmanbHOM KHU3HM B TPYMIIaxX U COOOIIECTBAX,
BKIIOYasl B3POCIIBIE W COLMANBHBIE COOOIIECTBA; y4acTHE B IIKOJIBHOM CaMOYIIPABICHHHM WM OOLIECTBEHHOW JXH3HU B
Ipezienax BO3PACTHBIX KOMIETEHIMH C y4€TOM pEerHOHalbHBIX, 3THOKYIBTYPHBIX, COLMAIBHBIX W HKOHOMHYECKHX
0COOEHHOCTEIA;

6) Pa3BUTHUC MOPAJIBHOI'O CO3HAHUA WU KOMIETCHTHOCTU B PEIICHUU MOpPAJIbHBIX HpO6HeM Ha OCHOBC JIMYHOCTHOI'O
BbIOOpPa, pOpPMUpPOBaHKHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O TIOBEJICHHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOLICHUS
K COOCTBEHHBIM MOCTYITKaM;

7) dopMupoBaHHEe KOMMYHUKATHBHONH KOMICTCHTHOCTH B OOIICHUH U COTPYIHHYCCTBE CO CBEPCTHUKAMH, JCTHMU
CTaplIero W MIIQJIIEro BO3pacTa, B3pPOCIBIMH B Ipoliecce 00pa3oBaTelbHOM, OOIIECTBEHHO MOJIE3HOW, YdeOHO-
HCCIIeJ0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIOB ACATEIBHOCTH;

8) ¢opmupoBaHHe mEHHOCTH 370pOBOTO M O€30macHOro 00pasa >KH3HM; YCBOCHHE NMPAaBHJI WHAWBUIYAJIbHOTO U
KOJUIEKTHBHOTO O€30I1aCHOTO MOBEACHUS B YPE3BBIYANHBIX CUTYallUsIX, YIPOXKAIOMINX )KU3HHU M 3/I0POBBIO JIOJEH, IPaBIII
MIOBE/ICHHS HAa TPAHCIIOPTE U HA I0POTax;

9) dhopmupoBaHHE OCHOB KOJOTMYECKON KYJIBTYPHI COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIIICHUS], Pa3BUTUCONBITA 3KOJIOTHYECKH OPUCHTUPOBAHHOHN Pe(IIEKCHBHO-OIIEHOYHON M MPAKTUIECKOH IeATeIbHOCTH
B ) KU3HCHHBIX CI/ITyaHI/IHX;

10) oco3HaHuWe 3HAYCHUS CEMbH B JKH3HM YCJIOBEKAa W OOIICCTBA, NPUHATHE [CHHOCTH CEMEHHOW IKH3HH,
YBOXHUTEILHOE U 3a00TJIMBOE OTHOLICHHUE K YIEHaM CBOEH CeMbH;

11) pa3BuTHE SCTETHYECKOTO CO3HAHHUS Yepe3 OCBOCHHE XYIOXKECTBEHHOIO Haclienus HapoaoB Poccum u mwupa,
TBOPUYECKOH NEeATEIbHOCTH SCTETHYECKOTO XapaKTepa.

MeranpeaMeTHsle pe3yJbTaThl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOW MPOTPaMMBI  OCHOBHOTO —OOIIEro
00pa30BaHUSIOJDKHEI OTPaKATh:

1) yMeHHE CaMOCTOSTEIBHO ONPEACIATh LM CBOEro OOydYeHHs, CTaBUTh W (POpMyIHpoOBaTh I ceOs HOBEIC
3aaud B y9€0e U IO3HABATECIHFHOHN IEeATCIFHOCTH, Pa3BHBATh MOTUBBI M HHTEPECHI CBOCH IMO3HABATEIBHON NS TEIHHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IUIAHWPOBATH IMYTH JOCTIKCHHUS IIeNiei, B TOM 4YHCIE aabTepHATHBHBIC, OCO3HAHHO
BEIOMpaTh Hanboee 3pPeKTHUBHBIC CIOCOOBI PElICHUs YIeOHBIX U TTO3HABATECIHHBIX 33]1a4;

3) yMeHHE COOTHOCHTH CBOM JCWCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH
JIESITENTFHOCTH B IPOIIECCE JOCTHXKEHMS pe3yIbTarTa, ONpeaeaTh CIIOCOOB! eHCTBUIT B paMKax MPEJI0KEHHBIX YCIOBUH U
TpeboBaHUH, KOPPEKTUPOBATH CBOU JCHCTBHSI B COOTBETCTBUU C M3MEHSIONICICS CUTYaIIHEiH;

4) yMeHHe OIIeHUBATh IIPABUIILHOCTH BBINOHEHHS yueOHOIl 3a/1aun, COOCTBEHHbIE BOZMOYKHOCTH €€ peIIeHus;

5) BllaJiecHHe OCHOBaMHU CaMOKOHTPOJISI, CAMOOILICHKH, IPUHSTHUS PELICHUI U OCYIIECTBICHHsI OCO3HAHHOTO BBIOOpA B
y4eOHO 1 TIO3HABATENLHOU JeSITENIbHOCTH;

6) yMEHHE OIpeNeNATh IOHATHS, CO3[JaBaTb OOOOINCHHS, YCTaHABJIMBAaTh AaHAJIOTHH, KIACCH(DUIUPOBATH,
CaMOCTOSATEIIFHO BEIOMPATh OCHOBAHMS M KPUTCPHUH ISl KIIACCU(PHUKAIINHN, YCTAHABIIMBATD NPHYUHHO-CJICACTBEHHBIE CBSI3H,
CTPOHTB JIOTHIECKOE PacCyKICHHE, YMO3aKIIIOUeHNe (MHIYKTHBHOE, IS TyKTHBHOE U 110 aHAJOTHHN) U IeJaTh BBIBOJEI,

7) yMeHHUE cO31aBaTh, MPUMEHATH U MPEOOPA30BHIBATh 3HAKH M CHMBOJIBI, MOJICIIH U CXEMEI JIJISI peIIeHUs yIeOHBIX
U TI03HABaTEIbHBIX 337aY;

8) cMBICTIOBOE YTEHHUE,

9) yMeHHeOopraHn30BBIBaTh YI€OHOE COTPYIHHYECTBO M COBMECTHYIO AEATEIFHOCTh C YUUTEJIEM U CBEPCTHUKAMU;
paboTaTPMHINBUAYATFHO M B TPYIIE:HAXOIWTh OOIIee pelIeHHe M pa3pemaTh KOH(IMKTH Ha OCHOBE COTJIACOBAHHSA
MO3UIXHN B y4€Ta HHTEPECOB; (GOPMYIHPOBATh, APTYMEHTHPOBATH M OTCTAaUBaTh CBOE MHEHHE;

10) ymMeHHe OCO3HaHHO HCIIOJIb30BATh PEUEBHIE CPEICTBA B COOTBETCTBHM C 3aladel KOMMYHHKAIUH JIS
BBIPAKEHUS CBOMX YYBCTB, MBICIIEH M OTPEOHOCTEH; TUIAHUPOBAHNS U PETYISIIAN CBOCH AEATEIbHOCTH; BIAaJCHUE YCTHON
U MUCBMEHHOH Peubl0, MOHOJIOIMYECKON KOHTEKCTHOHN PEUbIO;

11) hopmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH HCIIOJIB30BaHMS HH()OPMALIMOHHO -KOMMYHHKAITHOHHBIX
texHojorui (nanee MKT— xomneTeHnun);

12) ¢opmupoBaHHe W pPa3BUTHE OSKOJOTHYECKOTO MBIIUICHUS, YMEHHE INPHUMEHSTh €ro B IO3HABaTENbHOM,
KOMMYHUKaTHBHOH, COIMAIBHON NPAaKTHKE U PO(eCCHOHATBLHON OPHEHTALINH.

IIpeaMeTHbIe pe3yabTaThl U3YUCHUS JODKHBI OTPaXKAaTh:



1) dbopmupoBaHue MEPBOHAYATIBHBIX CHCTEMATH3MPOBAHHBIX IMPEICTABICHUNA O BEIICCTBAX, UX MPEBPALICHUAX H
MPAKTUYCCKOM MPUMEHCHHH; OBJIAJICHUC MMOHSITUHHBIM allapaToM U CUMBOJIUYCCKUM SI3BIKOM XUMHU;

2) oco3HaHHE OOBCKTHBHOM 3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO €CTCCTBO3HAHHMS,
XHUMHUYCCKHUX MPEBPAICHUI HEOPTaHMYSCKUX M OPTaHUYCCKUX BEIIECTB KAK OCHOBBI MHOTHX SIBICHHI KMBOH W HEXKUBOM
MIPHUPOIBI; YIIyOIeHHE TPEACTABICHHN O MAaTePHAIHLHOM €IUHCTBE MHpa,

3) oBnameHWE OCHOBAMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAM3UPOBATH U OOBEKTHBHO OICHUBATH
KU3HEHHBbIC CHUTYal[lH, CBSI3aHHbIC C XMMHEW, HaBbIKAMHU OE€30IIaCHOr0 OOpAIlleHHs] C BELISCTBAMH, HCIOJIb3yEeMbIMU B
MOBCETHEBHOW JKH3HHM; YMCHHEM aHAJIM3UPOBaTh W IUIAHMPOBATh OSKOJIOTMYECKH OE30MacHOE MOBEIACHUE B LENAX
COXpaHEeHHs 37I0POBbs M OKPYIKAIOLICH CpPe/Ibl;

4) dopMupoBaHHe YMEHHIH yCTAaHABIMBATH CBSI3U MEXKIY pealibHO HAOIIOJAEMBIMH XMMHYECKHMH SIBICHUSIMU H
MpoIeCCaMU, POUCXOISIUMI B MEKPOMUPE, OOBACHITh IPUIMHBI MHOTOO0OPa3Hs BEIIECTB, 3aBUCMOCTh X CBOICTB OT
COCTaBa M CTPOCHUSI, & TAKIKE 3aBUCHMOCTh IIPUMCHCHUS BEILIECTB OT UX CBOWCTB;

5) npuoOpeTeHHWE OmbITa WCIOJIb30BAHUSA PA3IMYHBIX METOJOB HW3y4YCHHS BCIICCTB: HAONIONCHHS 33 UX
MPEBpAIlCHUSIMUA TPH TMPOBEACHUM HECIOXKHBIX XHMHUYCCKUX 3KCICPHMEHTOB C UCIOJB30BAaHHEM JIAOOPaTOPHOTO
000pyI0BaHUs U IPUOOPOB;

6) dopmupoBaHue NPEACTABICHUI O 3HAYCHHUH XUMHYECKOM HAayKH B PEUICHUH COBPEMEHHBIX JKOJIOTHYSCKUX
npo0JieM, B TOM YHCIIE B MPEAOTBPAILLICHHH TEXHOTCHHBIX U OKOJOTHYECKHX KaTacTpod.

Copep:xaHue yued0HOro Kypca
Copep:xaHue TeM y4edHOro kypca «Xumus. 8 kiace»

BBenenue

XuMusi — 4YacTb ecrecTBO3HaHus. [Ipenmer xumuu. MeTonsl TO3HAHUS B XMMHUH: HaONIOAEHHE. DKCIIEPUMEHT,
MoenupoBaHue. MICTOUHHK XUMHYECKOW HHPOPMAITUH, € MOTyYCHHE, aHAINU3 U IPEICTABICHUE €r0 Pe3yIbTaToB.

[TonsiThe 0 XMMHYECKOM dJjeMEHTEe M (OopMax ero CyIIeCTBOBAHUs: CBOOOJHBIX aTOMax, IMPOCTBIX M CIOXHBIX
BEIIECTBAX.

[Mpespamienus BemecTB. OTINYNE XUMUYECKUX peakuuil OT (U3NUECKHUX SBICHUH. POJb XMMUM B )KHM3HU YeJlOBEKa.
Xemoduius u xeMo(hoOus.

Kparkue cBepeHHsS W3 HCTOPHH BO3HUKHOBEHHS W pazBuTHs XumuHd. [lepmon anxummn. IloHsATHE 0 (mmocopckom
kamHe. Xumusg B XVI B. Pa3surne xumun Ha Pycu. Pois oTedecTBeHHBIX YUSHBIX B CTAHOBJICHUH XUMHYCCKONW HAYKU —
paboter M. B. JlomonocoBa, A. M. Bytneposa, /. . Menneneesa.

XuMmudeckass CHMBOJIHMKA. 3HAKH XUMUYECKAX JIEMEHTOB M IPOHCXOXKIICHHE MX Ha3BaHWHA. XUMHYECKUE (POPMYIIEL.
Wupexcol n xo3ddummenter. OTHOCUTENBEHBIE aTOMHAs W MOJEKYISIpHas Macchl. PacdeT mMaccoBOH MOTM XUMHYECKOTO
ayeMeHTa 1o (opMyJIie BEIIeCTRA.

[epuoanueckas cuctema xumudeckux siaementoB J[. M. MenneneeBa, ee cTpyKTypa: Majble M OOJbIINE MEPUO/IbI,
rpynnbl ¥ MoArpynnsl (rinaBHas ¥ moOouHas). [lepuonuyeckass cucTteMa Kak CIPaBOYHOE MOCOOHME ISl TIOJTyYCHUS
CBEJICHUI 0 XUMHUYECKUX IJIEMEHTaX.

Pacuernsle 3agaun. 1. HaxoxaeHne OTHOCUTEIHLHON MOJICKYJSIPHOW MAcChl BEIIECTBA 110 €r0 XUMHUYECKOU (hopMmyie.
2. BeryucieHre MaccoBOM OJIM XUMHYECKOTO 3JIEMEHTa B BELIECTBE 110 ero Gpopmysie.

Tema 1. ATOMBbI XUMHYECKHUX 3JIEMEHTOB

ATOMBI Kak (opMa CYIIECTBOBaHUS XHMHUYECKHX OdJIeMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHHH aTOMOB.
JlokazarenbcTBa CIOKHOCTH CTpoeHUs aToMoB. OnbITE Pesepdopaa. [InanerapHas MoaeIh CTPOCHHS aTOMa.

CocTaB aTOMHBIX siiep: NPOTOHBI M HEUTPOHBL. OTHOCUTENbHAs aTOMHasg Macca. B3auMocCBsI3b MOHSATUH «IPOTOH,
«HEUTPOH», «OTHOCUTENIbHASL AaTOMHAsL Maccay.

V3MeHeHHe Ynciia IpOTOHOB B S/Ipe aTOMa — 00pa30BaHUE HOBBIX XHMHYCCKHX JIEMEHTOB.

V3MeHeHHe uuciia HEHTPOHOB B sape aromMa — oOpa3oBaHHEe H30TONOB. COBpPEMEHHOE OINpe/eleHHe MOHATHUS
«XMMHYECKHH dJIeMeHT». M30TOIBI Kak pa3HOBHIHOCTH aTOMOB OJHOTO XMMHYECKOT0O 3JIEMEHTA.

OnexTponbl. CTpoeHHe JIEKTPOHHBIX 000JI0UEK aTOMOB XUMHYECKUX deMEeHTOB No 1—20 mepruoandecKoil CUCTEMBI
J. 1. Menpeneera. [ToHsaTHE 0 3aBEpIICHHOM U HE3aBEPIIEHHOM JJIEKTPOHHOM CJIO€ (SHEPTETUYECKOM YPOBHE).

Iepuopnueckas cucrema xumuuyeckux ayiemeHTtoB J[. V. MenneneeBa u cTpoeHHe aTOMOB: (DM3UUECKHH CMBICI
HOPSAIKOBOTO HOMEPA 3JIEMEHTa, HOMepa IPyIIIbl, HOMEpa IepUoa.

V3MeHeHHe Yuclia 3JIEKTPOHOB HA BHEIIHEM SJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JeMEHTa — O00pa3oBaHUe
MOJIOKUTEIBHBIX M OTPHUIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METANIOB W HEMETAUIOB. [IprdauHbBI
M3MEHCHHSI METAJUIMIeCKAX U HEMETAIUIMYECKIX CBOWCTB B Iepuoaax u rpymmnax. OO6pasoBaHre OMHAPHBIX COCTUHEHUI.
[Monsatne 00 woHHON cBs3n. Cxembl 00pa3oBaHWS HOHHOH CBs3W. B3amMonmeHCTBHE aTOMOB XHMHYECKHX 3JIEMEHTOB-
HEMETaJLIOB MEXIy co00W — oOpa3oBaHHME JBYXaTOMHBIX MOJIEKYNI TPOCTHIX BellecTB. KoBaJlleHTHas HeTOJsIpHAs
XMMHYECKas CBSA3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYJIBL.

B3anMoseiicTBre aTOMOB XMMHUYECKHX 3JIE€MEHTOB-HEMETAIIOB MEXTy CO00i — oOpa3zoBaHne OMHAPHBIX COCTUHEHUI
HEMETAJJIOB. DJIEKTPOOTPUIIATENHHOCTE. [IOHATHE O KOBaJCHTHON MOJSAPHON CBs3U. [IOHATHE O BaJIGHTHOCTH KaK CBOHCTBE
aTOMOB 00pa30BEIBaTh KOBAJCHTHBIE XUMHUYECKHe CBs3U. CocTaBineHne GopMyn OMHAPHBIX COCTUHEHUH M0 BAJIEHTHOCTH.
Haxosxnenne BaleHTHOCTH IO (hOopMyie OMHAPHOTO COEIMHEHUS.

B3ammMopeiicTBe aTOMOB XHMHYECKHX JJIEMEHTOB-METAIJIOB MEXAYy Cco0OH — o0pa3oBaHWE METAUIMIECKHUX
Kpuctamios. [ToHsATHE 0 METAJUIMYECKOH CBSI3U.

Jdemoncrpauuu. Mojenu aToMOB XUMHUYECKUX 3JieMeHTOB. [leproguueckast cucrema XxuMuyeckux snemeHToB 1. U.
MeHnneneena.

Tema 2. [IpocTbie BemecTBa

[Tonoxenune meramioB u HemeTauioB B Ilepuoguueckoit cucreme xumuueckux siemeHtoB [. U. Menpneneesa.
BaxHeiimme mpocThIe BEIECTBa — METAJUIBL: JKeJe30, ATFOMHHUHN, KaubIMid, MArHUH, HATPUA, Kanuidt. O0mue puzndeckue
CBOICTBa METAJUIOB.



Baxmneiimue mpocTele BellecTBa — HEMETaUIbl, 00pa30oBaHHbIE aTOMaMM KHCJIOPOZA, BOJIOPOAA, a30Ta, MPOCTBIX
BEILECTB — aJUIOTPOIUs. AJUIoTpoInHble MoauduKanuu Kucioponaa, Gocdopa, cepsl, yriieposa 1 ojoBa. Metaminyeckue
U HEMETAJUIMYEeCKHE CBOMCTBA MPOCTBIX BewecTB. OTHOCHUTENBHOCTh [JEJIEHHUs MPOCTHIX BEIIECTB HAa MeETaUlbl U
HEMEeTaJLIbl.

IToctosirnast ABoraapo. KomndectBo BemecTsa. Mok, MossipHas Macca. MoJIIpHBIA 00beM Ta3000pa3HBIX BEIICCTB.
KpaTHble eAMHUIBI KOIUYECTBA BEHIECTBA — MHJUIUMOJIbL WM KHJIOMOJb, MHIUIAMOJSPHAs M KHIOMOJSPHAs MacChl
BEIIECTBA, MIJUIUMOJISIPHBIN W KWJIOMOJISIPHBIH 00BbEeMBI ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCTIONB30BaHUEM IOHATHH «KOJMYECTBO BEIECTBA», «MOJIIPHAs Maccay, «MOJIIPHBIH OO0BEM Ta30BY,
«TIOCTOSTHHASE ABOTaJpo».

Pacuernbie 3amauu. 1. BrrumcrneHme MONSpHON MacChl BEHIECTB IO XUMHYECKHMM QopmynaMm. 2. PacueTs ¢
UCIIONIb30BAaHUEM MOHSATHH «KOJIMYECTBO BEIIECTBa», «MOJIIPHAs Maccay, «MOJISIPHBIA 00BbEM ra3oB », « IOCTOSHHas
ABorazapoy.

Jemoncrpanun. [Toryuenne o3ona. OOpasisl Oenoro u ceporo ojoBa, Oenoro M kpacHoro dochopa. Hekoropsie
MeTaJlJIbl 1 HEMETAJLIbI KOJINYECTBOM BelecTBa 1| Moib. Mosiens MOJIsIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

Tema 3. CoequHeHnst XUMHYECKHUX 3J1eMEHTOB

Crenenp oxucieHus. OmnpenencHUEe CTENEHH OKHCICHHS 3JEMEHTOB [0 XHMHYECKOH (opmyne coenuHeHUs.
Cocrapnenne GopMysT OMHAPHBIX COSAMHEHHH, 00T crtoco0 UX Ha3BIBAHUSL.

BuHapHBIE COemMHEHMS: OKCHABL, XJOpHUABI, cyabduasl u ap. CoctaBinenue ux ¢opmyn. IlpencraBurenn OKCHIOB:
BOJA, YIIEKUCIBIA Ta3 M HeralleHas HM3BecTb. [IpencTaBUTENH JEeTyduX BOJOPOIHBIX COECIUHEHHUI: XJIOPOBOJAOPOI U
aMMHaK.

OcHOBaHMA, X COCTaB M Ha3BaHUsS. PacTBOPHMOCTH OCHOBaHMH B Boje. TabnWia pacTBOPUMOCTH THIPOKCHIOB U
coneil B Boze. IlpencraButeny menodeil: rUIAPOKCUABI HATPHS, Kalus U Kanblus. IIoHSATHE 0 KaUeCTBEHHBIX PEAKIHAX.
WupukaTopsl. I3MeHEeHUE OKpacKu HHAUKATOPOB B ILEI0YHON Cpele.

Kucnorsl, ux cocraB u Ha3Bauus. Knmaccuduxanust kuciot. [IpencTaBuTeny KUCIOT: CepHasi, COJIsTHAas U a30THAs.
V3MeHeHHe OKpacKH UHAMKATOPOB B KUCIOTHOM cpefe.

Conu kak MPOU3BOJHBIE KUCIOT U OcHOBaHUil. X cocTaB u Ha3BaHusA. PacTBopuMocTs coieil B Boje. [IpenctaBurenu
coJieit: XJopua HaTpus, kKapOoHat u hocdar Kanbuus.

MexxMoneKynspHble B3aUMOICHCTBUS. THIBI KPUCTAINIMYECKHX PELIETOK: HOHHAS, aTOMHAs, MOIEKYJISpHas H
MeTaluIndecKas. 3aBUCHMOCTb CBOMCTB BEIECTB OT THUIOB KPHCTAIUIMYECKHX PEIICTOK. BemecTBa MONEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUS.

Yuctele BemecTBa M cMecH. IIpuMephl XKHUOKHX, TBEPABIX M Ta3000pa3HbIX cMmeceil. CBONWCTBAa YHCTBHIX BEIIECTB U
cmeceil. x cocraB. MaccoBast m 00beMHast 01N KOMIIOHEHTa cMecH. PacdeTsl, CBS3aHHBIE C HCIIOJIB30BAHHEM ITOHATHS
«IOTS».

Pacuernbie 3agauym. 1. Pacuer maccoBoii W 00BEMHOIl joJjiell KOMIIOHEHTOB CMECH BellecTB. 2. Brrumcnenue
MaccoBOM JONM BEIIECTBA B PACTBOpPE IO H3BECTHOI Macce pacTBOPEHHOTO BEIIECTBA M Macce pPacTBOPHUTENA. 3.
Brruncnenne Macchl pacTBOPSAEMOIO BEIIECTBA M PACTBOPUTEIIS, HEOOXOJUMBIX Ul IIPUTOTOBIICHUS OMPEAEICHHON MacChl
pacTBOpa ¢ U3BECTHOM MacCOBOM J10JIe paCTBOPEHHOI'O BELIECTBA.

Jdemoncrpauuu. OOGpa3ipl OKCUIOB, KUCIOT, OCHOBaHMU M cojiell. MoJenu KpUCTAIIMUECKUX PEIIeTOK XJIOopuaa
HaTpus, auMasa, okcuza yriepona (1V). B3psiB cmecu Booposa ¢ Bo3ayxoM. Crioco0bl paszaeneHus cMeceid. Juctrummsims
BOJIBL.

JlaGopaTopHusble onbITHI. 1.3HaAKOMCTBO ¢ 00pa3IaMu BEIIECTB pa3HBIX KilaccoB. 2. PaznencHue cmeceit.

IIpakTuueckne padorbr: 1. IlpaBuna TexHukM Oe3zomacHOCTH NpH paboTe B XMMHUECKOoM KabOunere. [Ipuembl
oOparenust ¢ 1ab0paTopHEIM 00OPYZOBAaHHEM M HarpeBaTelbHBIMU NpuOopamu. 2. IlpuroroBneHne pactBopa caxapa H
OIpENIENIEHUE MacCOBOI JOIH €ro B pacTBOPE.

Tema 4. I3MeHeHusl, MPOUCXOAsIIINE C BellleCTBAMH

ITonsTHe ABJIEHUIN KaK U3MEHEHUH, IPOUCXOASIIUX C BELECTBAMMU.

SIBneHust, CBA3aHHBIE C W3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHHUS BEIIECTBa NPH IOCTOSHHOM €ro COCTaBe,
¢usnyeckue siBneHus. Pu3MYEeCKUe SBICHUS B XMMHUH: JUCTHULILMS, KPUCTAUIM3ALMs, BBIIIAPDHMBAaHHE U BO3TOHKA
BEILIECTB, LIEHTPU(YTrUpOBaHHE.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XMUMHYECKHE peakiuu. [Ipu3Haku U yCIOBHUS MPOTEKaHUSA
XUMHUUYEeCKHX peakunil. [loHsATHE 00 3K30- M SHIOTEPMHUYECKHX peaknusx. Peaknumy TOpeHms Kak YacTHBIH Cirydaii
9K30TEPMHUUECKUX PEAKIUI, TPOTEKAOLINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHSI MacChl BEIeCTB. XUMHUYECKHE ypaBHEHMs. 3HAaUeHHE MHAEKCOB U K03 ¢unnenros. CocraBieHune
YPaBHEHUM XUMHUUECKHUX PEAKIIMM.

Pacuersl mo xuMuUeckuM ypaBHEHHMsIM. PelieHne 3aad Ha HaXOXJICHHE KOJIMYECTBA BEIIECTBA, MACCHl WM 00beMa
MIPOAYKTa PEaKkIfH IO KOJNYECTBY BEIIeCTBa, Macce MM 00BEeMy MCXOTHOTO BEIIeCTBA. PacyeTsl ¢ HCIONb30BaHHEM
MIOHATHS «I0JIST», KOTJ]a HCXOQHOE BEIIECTBO JaHO B BHJE PACTBOPA C 3aJJaHHOI MacCOBOI OJIel paCTBOPEHHOTO BEIIECTBA
WA COJEPIKUT OIPEEIICHHYIO J0ITI0 IPUMECEH.

Tunel xuMuueckux  peakuuid. Peakumm — pasnoxeHus. Peakuum  coenuHeHus. Peaknuu — 3amelneHus.
ONEeKTPOXUMUYECKUN PAJ HANPSDKCHUH METaIOB, €r0 MCHOJIh30BaHUE IS MPOTHO3MPOBAHUS BO3MOKHOCTH NMPOTEKAHUS
peaxkmii MeXAy MeTaJulaMH W pacTBOpPaMH KHCJIOT. Peakiuy BBITECHEHHS OJHUX METAJUIOB W3 PAacCTBOPOB HMX COJEH
JIPYTHMU MeTaJllIaMu.

Peaxumn o6Mena. Peakium HelTpanu3anuu. Y CIIOBHS IPOTEKaHUs peakiuii oOMeHa B pacTBOpax /10 KOHIA (IIPU3HAKH
XUMHUUYECKHUX PeaKIHii).

Turnel XUMHYECKHX peakiuii (110 MPU3HAKY «IHCIIO M COCTAB MCXOHBIX BEUIECTB M NPOJYKTOB PEaKIUK») Ha IpUMepe
CBOMCTB BOJBI. Peaknus pasziaoxeHuss — 3MEKTPONn3 BoAbl. Peakiuy coeauHeHUs] — B3aUMOJEHCTBUE BOABI C OKCHIAMHU
MeTa/uIoB U HemertawnoB. [lonarue «ruapokcuab». Peaknuu 3amemeHuss — B3aMMOJAEHCTBHE BOJABI C IIEIOYHBIMH U
IIeTI0YHO3EMENIFHBIMU MeTaiaMu. Peakim oOMeHa (Ha mpuMepe THAPOIN3a CyIb(huaa aTIOMUHIS U KapOuia KaubIus).



Pacuernsblie 3agaun. 1. BeruucneHue no XUMHUYECKUM YPaBHEHHUSIM MacChl MM KOJIMYECTBA BELIECTBA MO M3BECTHOM
Macce WM KOJIUYECTBY BELECTBAa OJAHOIO U3 BCTYMAIOIIMX B PEAKIMIO BELIECTB MU MPOAYKTOB peakuuu. 2. Beruucnenue
Macchl (KOJIMYeCTBa BELIECTBA, 00bEMa) MPOAYKTAa PEAaKLMH, €CJIM M3BECTHA Macca MCXOJIHOTO BELIECTBA, COJEPIKAILEro
OIIpEJICTICHHYIO JIONI0 npuMmeced. 3. Bprumciienne macchl (KOJMYECTBa BEIIECTBA, 00bEMa) IMPOJIYKTa PEAKLUH, €CIIH
M3BECTHA Macca pacTBOPA U MaccoBas AOJISI pACTBOPEHHOTO BEIECTBA.

Hdemoncrpanuu. [Tpumepsl Qusudeckux sBICHWI: a) IUIaBiIeHHe mapaduHa; 0) BO3TOHKA Homa Wi OCH30MHOM
KHCJIOTHI; B) PACTBOPEHUE MEPMaHraHaTa Kajus; T) Au(¢y3nus AYIIHCTHIX BEIIECTB C TOPAIICH JIAMIIOUKH HAaKaIWBaHMS.
[IpumMeps! XUMHUYIECKHUX SIBIICHHUH: a) TOpeHHe MarHus, Gocdopa; 6) B3aUMOICHCTBHE COMTHON KHCIOTH C MPaMOpPOM HIIH
MenoM; B) momyuerue ruapokcuna menu (I1); r) pacTBopeHre mOIydeHHOTO THAPOKCHIA B KUCIOTAaX; ) B3aNMOACHCTBHE
okcuna menu (II) ¢ cepHOW KHMCIOTOH TpM HAarpeBaHUM, €) Pa3lIOKEHHWE I[epMaHTaHaTa Kajis, XK) B3aNMOACHCTBHC
pa30aBJICHHBIX KHCIIOT C METAIIAMHU; 3) Pa3JIOKeHUE MEPOKCHAa BOAOPO/IA; U) DIIEKTPOIIN3 BOJIBI.

JlaGopaTopHble onbIThl. 3. OKucieHHe MeAM B IUIAMEHM CHHPTOBKM Wiu ropenku. 4. IloMyTHeHHe M3BeCTKOBOM
BOJBI OT BBIJBIXA€MOTO YIJIEKUCHIOTo rasa. 5. IlosyueHue YIIEKHCIIOro Tra3a B3aUMOJEHCTBUEM COJBl M KUCIOTHL 6.
3amernienne Meau B pacteope xiopuaa menu (1) xenesom.

IIpakTnuyeckue padorsl:3. [Ipr3HAKY XUMUYECKUX PEAKIUH.

Tema 5. PactBopenue. PacrBopsl. Peakuiuu HOHHOro 00MeHa M OKMCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIMU

PactBopenne kak ¢(usuko-xumuueckuii mporecc. [loHATHE O THIpaTaXx M KPUCTALIOTHApATaX. PacTBOPUMOCTB.
KpuBble pacTBOPHMOCTH Kak MOZETH 3aBHCHMOCTH PAacTBOPMMOCTH TBEPABIX BEIECTB OT TeMIeparypbl. HacwlmeHHsIe,
HEHACHIICHHBIC W TIEPECHIIIIEHHbBIC PACTBOPHI. 3HAYEHNE PACTBOPOB ISl IIPUPOJIBI M CEILCKOTO XO3AHCTBA.

ITonsiTe 00 3MEKTPOIUTHUYECKOH IWCCONHMANMH. OJEKTPOJUTBI M HEIIEKTPOIUTHL. MEXaHH3M JHCCOLUALNH
JIEKTPOJIMTOB C Pa3NUYHBIM THIIOM XUMUYECKON CBsi3u. CTENEeHb 3IEKTPONUTHIECKON auccoruanuy. CHIbHBIE U ciadble
3NEKTPOJIUTHL

OCHOBHBIC TOJOXEHUS TEOPUU DIEKTPOJIUTHUCCKONH mucconuanuy. VoHHBIe ypaBHEHMsS peakuuil. YcIoBUS
MPOTEKaHUsI PeaklMi 0OMeHa MEX.y JJIEKTPOJIMTAMU O KOHIA B CBETE MOHHBIX NpenctaBieHnid. Kiaccudukaims noHos
U UX CBOMCTBA.

Kucnorsl, ux xnaccupukanus. Jluccoumanuss KUCIOT M WX CBOWCTBA B CBETE€ TEOPUHM AJIEKTPOIUTHUECKOM
auccouuanuy. MolleKyJspHble W HOHHBIE YpPaBHEHMS peakluil KUCIOT. B3aumoneicTBue KHUCIOT C MeTajlaMHu.
DNIEKTPOXUMHUUECKUM sl HanpssKeHUM MeTamioB. B3zammoneHcTBUE KHUCIOT € OKCHIAMU METauloB. B3anmonelicTBue
KHCJIOT C OCHOBAaHMSAMH — peaknusl HelTpanmsanuu. B3ammonelcTBue KuCIOT ¢ coisiMu. Vcmosp30BaHHE TaOIHUIEI
PacTBOPUMOCTH AJISI XapAKTEPUCTUKN XMMHUYECKIX CBOWCTB KHCIIOT.

OcHoBanms, uX kinaccudukanms. Jlucconuanus OCHOBAaHMH M MX CBOWCTBA B CBETEC TEOPHH SJIICKTPOJIMTHIECCKON
Jcconanuy. B3anmoaeiicTBHe OCHOBAHUH C KHCIOTaMH, KHCIOTHBIMH OKCHJIAMH M cOJsIMH. Vcrionb3oBaHMe TaOIUIIbI
pPacTBOPUMOCTH ISl XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB OCHOBaHMU. PasioxkeHue HEpacTBOPUMBIX OCHOBAHMI IpHU
HarpeBaHUU.

Comu, ux KiaaccubUKaIMs ¥ TUCCOIMAIMSA pPa3IMYHbIX THIOB cojeil. CBoiicTBa colicii B CBeTe TEOPHH
JJIEKTPOJIMTUYECKON Auccouuanuu. Bs3aumoneicTBue coneld ¢ MeTaulaMd, YCJIOBHS IIPOTEKAaHUS 3TUX PEaKLUi.
B3aumopeiictBue coneil ¢ KHUCIOTaMH, OCHOBAaHUSAMH M COJISIMH. Vcrmosib3oBaHMe TaONMIBI PAacTBOPUMOCTH IS
XapaKTepUCTUKH XUMUYECKHUX CBOMCTB COJIEH.

O0o6menne cBeeHni 00 OKCHAAX, UX KJIACCU(PHUKAIMH 1 XMMHUYECKUX CBOWCTBAX.

I'eHeTnueckue psAbl METAIIIOB M HEMETAJIIOB. [ eHeTndeckast CBA3b MEX/y KJIacCaMH HEOPTaHMYECKHX BEIECTB.

OKHCINTENTHPHO-BOCCTAHOBUTENBHBIE peakii. OKUCIUTENh U BOCCTAHOBUTEIb, OKUCIICHHE W BOCCTAHOBJICHHE.

Peakuyn noHHOTO OOMEHA M OKHCIHMTEILHO-BOCCTAaHOBHUTENBHBIE peakii. CocTaBlIeHNe ypaBHEHHH OKHCIUTEIbHO-
BOCCTaHOBHTEIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO OasaHca.

CBolicTBa MPOCTHIX BEIIECTB — METALIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE MPEACTABICHUI 00 OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX IIPOIECCaX.

JemoHcTpanuu. VcnpiTaHue BEIIECTB U MX PAaCTBOPOB Ha AJIEKTPONPOBOAHOCTh. J[BH)KEHHE OKpPAIICHHBIX HOHOB B
IMEKTPUYECKOM IoJie. 3aBUCHUMOCTD 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTpAIK. B3anmoeiicTBre IiHKa
¢ cepoi, comstHo# kucioToi, xmopuaoM meau (11). F'operne maraus. BzaumoaeiicTBue X10pHOW U CEPOBOJIOPOTHOM BOJIBI.

JlaGopaTopHble onbIThl. 7. Peakiuy, xapakTepHbIe I PAacTBOPOB KHUCIOT (CONMSHOW MM cepHoif). 8. Peaxuun,
XapakTepHBIE U1 PacTBOPOB Ieioded (FHIPOKCHAOB HaTpus win kaius). 9. IlomydeHue m cBoiicTBa HepacTBOPHUMOIO
ocHoBaHwMs, HanpuMmep ruapoxcuaa meau (I1). 10. Peaknuu, xapakrepHsle J1s1 pacTBOPOB coJiel (Harmpumep, I XJI0puia
vemu (I1)). 11. Peakumm, xapakTepHBIe IS OCHOBHBIX OKCHIOB (HampuMmep, Ui OKcuaa Kamphus). 12. Peakrum,
XapaKTepHbIE ISl KUCIOTHBIX OKCHUAOB (HAIIPUMEp, IJIs YIIIEKUCIIOTO ra3a).

[pakruyeckue padorsi: 4.MoHHBIE peaknuu. 5. YCIOBUS NMPOTEKAHUS XMUMHUYECKHX PEAKIHUH MEXIYy PacTBOpaMH
31eKTpoIUTOB. 6. CBOMCTBA KUCIIOT, OCHOBaHUM, OKCHJIOB U coJieil. 7. PelieHne skcrepuMeHTalbHBIX 3a/ay.

IpakTuyeckue padoTsl

Ne m\nm aara Ha3Banue npakTuyeckoii padoTsl Oo6opynoBanue u
PEAKTHBBI
1. [Ipuemsr oOpamieHns ¢ 1a00paTOPHBIM MuxkponabopaTopust
000pyJ0BaHHEM M HarpeBaTeIbHBIMHU IPHOOpaMH
2. [TpuroToBneHue pacTBOpa caxapa v onpe/eieHne Muxkponabopatopus
MAacCOBOMH JOJIM €r0 B PacTBOpe
3. IIpu3HaKy XMMHUYECKHUX peaKUi MuxkposnabopaTopust
4. VoHHBIE peakIu MuxkposnabopaTopust
5. YcnoBust IPOTEKAHUS XUMUUECKUX PEAKLMI MEXAY MuxponabopaTopust
pacTBOpaMH 3JEKTPOJIUTOB 0 KOHIIA




6. CBolicTBa KUCJIOT, OCHOBAHUI, OKCHJIOB U CONEH MukponabopaTopust
7. Pemenue skcnepuMeHTaIbHbIX 33034 MukponabopaTopust
JlaGopaTopHbIe ONBITHI
0 Hata Ha3sanue n1adopaTopHoii padoThI O6opynoBanue u
n/n peaKTUBHI
1. 3HaKOMCTBO ¢ 00pa31iaMy BEIIECTB Pa3HbIX KIACCOB. MuxkponabopaTopust
2. Pazpenenue cmeceit MuxkponabopaTopust
3. OxucleHre Meiy B INIAMEHH CIIMPTOBKU WJIU TOPEJIKH. MuxkponabopaTopust
4, 3amenienue Menu B pactBope xsopuna meau (1) sxenesom MuxkponabopaTopust
5. [TosryueHue yrieKUCIoro raza B3auMOACHCTBUEM COJIbI U KHCIIOTHL. MuxkponabopaTopust
6. IToMmyTHEeHHE U3BECTKOBON BOJIBI OT BBIBIXAEMOT0O YIJIEKHUCIIOTO rasa. MuxkponabopaTopust
7. Peaknuu, xapakTepHble ISl pACTBOPOB KUCIIOT (COJISIHOM MIIH CEpHOM). MuxkponabopaTopust
8. Peakuuu, xapakTepHble JUIsl pacTBOPOB Liesouyei (TMAPOKCUOB HATPHUs MuxkponabopaTopust
WM KaJTus ).
9. Ilonyyenne u cBOWCTBa HEPACTBOPUMOIO OCHOBAHMS, HalpUMeEp MuxpomabopaTopust
ruapokcuaa mead (11).
10. Peakunu, xapakTepHbIe 1 OCHOBHBIX OKCHIOB (HampuMep, Uil OKCHAa MuxpomabopaTopust
KaJIBITUS ).
11. Peakumm, xapakTepHBIE Ui KHCIOTHBIX OKCHIOB (HAmpuMmep, st Muxpomnaboparopust
YTJIEKUCIIOTO Ta3a).
12. Peakimu, xapakTepHbIe Ul pacTBOPOB CoOJIeH (Hampumep, Uil XJIOpHIa MuxkpomnabopaTopust
memu (11
KoHTpoab peann3anuu NporpaMmsl
Ne Harta | Bun koHTpOst ®opMma KoHTpoJI1 | Meroa KOHTpOIIs Tema KOHTpOILA BpeEMsL
/m
1. TemaTuueckuii ITucemennas | IlpoBepounas pabora | Beenenue. 40 muH
Nel IIepBoHOYaNIBHEIE
XUMHYECKHE
TIOHATHSL.
2. TemaTuueckuii IMucemennas | IIpoepounas pabdota ATOMBI 40 MuH
Ne2 XUMHYECKHX
3JIEMEHTOB.
3. PyOexHbrit IMucemennas | Konrponpras padota | Beenenue. 40 MuH
(1 ueTBepTH) Nel [lepBoHOYANBHEIE
XMMHUYECKHE
TOHATHS. ATOMBI
XUMHYECKUX
JJIEMEHTOB.
4. TemaTuueckuii ITucemennas | Ilpoepounas pabota IIpocteie 40 muH
Ne3 BEILECTBA.
4. Py0exHbrit ITucemennas | KonrponbHas pabota | «IIpocteie 40 muH
(Il weTBepTH) Ne2 BEILIECTBAY,
«Coenunenuns
XUMHUYECKUX
JJIEMEHTOBY
5. TemaTnueckui IMucemennas | Ilpoepounas pabota CoennHeHHs 40 muH
Ned XUMHUYECKUX
2JIEMEHTOB
6. PyGesxHbIi IMucemennas | KonrpossHas pabora W3menenus 40 muH
(11 yetBepTs) Ne3 MPOUCXOJSAIUE C
BEIIECTBAMHU
7. Temaruueckuit [Tucemennast | IIpoBepounas pabora PactBopenue. 40 muH
Ned PactBopsbl. Peakiun
HMOHHOTO 00OMEHa U
OBP
9. PyGesxHbIi (Tox) [Tucemennas | KontponbpHas pabota T'onoBas 40 muH
Ne5 KOHTPOJIbHAS
pabora 3a Kypc 8
KJacca.




TemaTHyecKkoe IVIAHUPOBAHUE

Tema

| KoJi-Bo uyacoB

XNUMUHI. 8 KITACC
(2 g B HEnEMIO, Beero 70 4, ).

Beenenne 5

Tema 1. ATOMBI XUMHYECKHX 11
DJIEMEHTOB

Tewma 2. [TpocThie BemmecTBa 7

Tema 3. CoequHEHNS XUMHUYECKAX 14
2JIEMEHTOB

Tema 4. 3menenus, 13
MPOUCXO/ISIIIIE C BEHISCTBAMHU

Tema 5. PactBopenue. PacTBopsr. 20

Peakruu HOHHOTO OOMEHA U
OKHCJIUTEIHHO-BOCCTAHOBUTEIbHBIE
peaknuu




