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Pabouas nporpamma nmo xumum 8-9 kiaacc Ha 2022-2023 yu. roa (I'.E. Pymsutuc, ®@.I'. ®eabaman)

IossicHuuTeLHAA 3aNMUCKA

KanenmgapHo-remaTndeckoe MIaHUPOBAHUE COCTABICHO HA OCHOBAaHWUHU pabodeil mporpamMmbl y4eOHOTO mMpenMera «XuMus» ans 9 kiacca
MYHHUIIATIAIEHOTO OI0/KETHOTO 0011e00pa3oBaTeibHOT0 yupexkaeHus «boOpoBomBopckas cpemHss oOmieoOpa3zoBaTeibHas IKOJa» [ yOKHHCKOTO
paifona benropockoii o6iactu. Pabouast mporpamma Kypca xumuu uist 9 kiaccoB 'apa H. H. (Xumusi. PaGoure nporpammel. [IpeaMetHast THHAS y4eOHUKOB
I'. E. Pymsuruca, ®. I'. ®enpamana. 8—9 kmaccsl : mocobue uist yauteneit oomeoopasoar. opranm3anwmii / H. H. ['apa. — 2-e uzn., norn. — M. : [Ipocsemenue, 2013.
— 48 c¢.).

Jlnst peanuzanuu pabodeil mporpaMMBbl UCTIOIB3YETCs Y4eOHO-METOANYECKUNA KOMILIEKT:

1. Xumus: 9 knacc: yue0. aiis oomeoopazosat. opranuzanuii / I'. E. Pymsutuc, @. I'. ®enpaman. — 6-¢ u3a. — M.: [Ipoceemenue, 2019. — 208 c.

2. Iloypounsle pa3paboOTKU MO XMMHUU yHUBepcanbHoe u3aanue 9 kimacc I'opkoBenko M.IO. (IToypounsle pa3paboTku 1Mo XuUMuHU. 9 Kiacc:

niocobue s yuurens/ M.IO. I'opkoBenko.-4-¢ u31.-M.:BAKO, 2022.-432 c.).
3. Tlocobue nns yuureneit 00meoOpa3zoBaTebHBIX OpraHu3anuii Xumus. Ypoku B 9 kinacce : nocodue st yaurenst / H. H. Tapa. — 2-e u3 ., nepepa0.
— M. : IIpocewenue, 2015. — 128 c.

KomnuectBo yacos 68.
3apaum oOyueHus.

OnHoi U3 BayKHEHMIINX 3a/1a4 OCHOBHOT'O 00111er0 00pa30BaHus ABISETCS MOATOTOBKA 00YYaIOIIUXCSl K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOODY
KHU3HEHHOTO U TpodecCHOHATBHOTrO0 IMyTH. O0ydaromuecs TOMHKHBI HAyYUThCSI CAaMOCTOSITETIbHO CTaBUTH IIENTU M ONPEACTATh IMMyTH WX JOCTHKEHUS,
MCIOJIb30BaTh MPUOOPETEHHBIH B IIIKOJIE ONBIT B peaibHON JKHU3HHU, 32 paMKaMH y4eOHOT0 mpoliecca.

XuMus Kak y4eOHbIH MpeIMEeT BHOCUT CYIIECTBEHHBIHM BKJIAJ B BOCIIUTAHUE M Pa3BUTHE 00YYAIOIIUXCs; OHA MPU3BaHa BOOPYKUTh UX OCHOBaAMH
XMUMUYECKHUX 3HAHUM, HEOOXOAUMBIX Ul TOBCEIHEBHOM XKU3HH, 3aJI0KUTh (PYHIAMEHT AJIs JaJbHEHIIEro COBEPIICHCTBOBAHMS 3TUX 3HAHUH, a TaKXKe
CHocoOCTBOBaTh 0€30MacCHOMY TOBEJICHHUIO B OKpY’KalolIel cpene U OepekHOMY OTHOIICHUIO K Heil. OnHo# U3 3amau oOyueHHsl SABISETCS pa3BUTHE
MIO3HABATENIBHBIX HHTEPECOB B IPOLIECCE CAMOCTOSTEIBHOIO MPHUOOPETEHUS XMMHUYECKUX 3HAaHWM M MCIOJIb30BAHME PA3JIMYHBIX HCTOYHHKOB
uHpOpMAaILUY, B TOM YHUCIIE KOMIBIOTEPHBIX, @ TAaKXKe BOCIIMTAaHUE yOEXJIEHHOCTH B MO3UTHUBHOM POJM XMMUHU B )KM3HHM COBPEMEHHOTO OOIIECTBa,
HE00XOMMOCTH XMMHUYECKU TPAMOTHOTO OTHOIIIEHUS K CBOEMY 3JJ0POBBIO U OKpY’KaloIlel cpese.



yqeﬁHO-MeTOIlI/I'ICCKI/Iﬁ KOMILJIEKT.

IIpu coctaBnennu padoueil IporpaMMBbl UCIIOJIb30BAJICS YUEOHO-METOJUUECKUI KOMITJIEKT

015 yuumens:
1. CranzmapT OCHOBHOTO 001Iero 00pa3oBaHUs O XUMUH.
2. [TpumepHas mporpaMMa OCHOBHOTO O0IIIEro 00pa30BaHUs M0 XHMHH.
3. bpeiirep JI.M., baxxenoBa A.E. Xumus 8-11 knaccel. Pa3zBepHyToe Temarnyeckoe IJIaHUPOBAaHUE M0 Y4YeOHHMKaM
I'.E.Pyn3utuca, ®.I.®enpamana. — Boarorpaza: u3aarenscTBo «Yuurens», 2008.
4. I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nunus yueonukos I'. E. Pynsutuca, @. I'. @enbpamana. 8 — 9 kinaccbl
: mocoOue I yaureneit oomeoopaszosat. opranuzanuii / H.H. 'apa. — 2-e u3n., nom. — M. : IIpocBemenue, 2013.
5. I'apa H.H. Xumus: ypoku B 8 kitacce: nocooue s yaurens/ H.H. 'apa. — 2-e u3a., nepepad. — M.: IIpocsemnienne, 2014.
6. I'apa H.H. Xumust. KoatponsHbie u mpoBepounbie padoTtsl. 8-9 knaccel / H.H.I'apa. — Ipoda, 2004.
7. Panenkuit A.M. Xumus. [unaktudeckuit matepuan: 8 — 9 kmaccel: [locoOue ans yuurteneil oOrieoOpa3oBaTeIbHBIX
yupexaenuit / A.M. Papgenxuii. — 3-e u3na. - M.: [Ipocsemenue, 2011.
ona yuauwguxca:
1. Pymsutuc I'. E., ®enpaman @. I'. Xumus. 8 knacc. @I'OC.: yueOHUK AJist 00111e00pa3oBaTeNbHBIX yupexkaeHult / Pyasutuc
I'. E. - M.: TIpocBemenue, 2016.
2. I'apa H. H. Xumus. 3agauyHuk ¢ «TOMOITHHUKOMY. 8 — 9 KIIacchl :mocodue Il yyammxcst 001eo0pa3oBat. yUpexaAeHUi /

H. H. I'apa, H.W. I'abpyceBa. — 4-¢ uza. — M. : [Ipocsemienue, 2013.



Ilnanupyembie pe3yjbTaThl 00y4eHUsI.

I/I3yqune XMMHH B OCHOBHOM HIKOJI€ JaeT BO3MOKHOCTh JOCTHYb CJIeAYIOIINX PE3YJbTATOB B HANIPABJICHUU JUYHOCTHOIO Pa3BUTHUA:

. BOCIIUTAaHUE POCCUUCKOW TPaKTAHCKOW HMIACHTHYHOCTH: MATPUOTHU3MA, JIIOOBM M yBaxeHHI0O K OTe4ecTBy, YyBCTBa
rOpAOCTH 3a cBO0 PoauHy, 32 pOCCUICKYI0 XUMUYECKYIO HAYKY;

. (dbopMHpOBaHHE IIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKd W
OO0IIECTBEHHOH MPAKTHKH, a TAK)KE COLUAIBHOMY, KyJIbTYPHOMY, SI3bIKOBOMY U IyXOBHOMY MHOT000pa3Hio COBPEMEHHOT'O MHPa;

. (GbopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHWS K YYEHHWIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOpPa3BHTHIO W
caM000pa30BaHUIO HA OCHOBE MOTHUBAIMM K OOYYEHHUIO U MO3HAHUIO, BEIOOPY MPpOo(UILHOrO 00pa3oBaHKs Ha OCHOBE MH(OpPMAIMH O
CYHIECTBYIOIIUX MPO(GECCHs X H JHYHBIX MPOPECCHOHATBHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOCHHIO WHAWBUIYATBHOM
00pa3oBaTeNbHON TPACKTOPHH C YYETOM YCTOHYMBBIX TTO3HABATEIILHBIX HHTEPECOB;

. (dbopMUpOBaHHE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B 00pa3oBaTeNbHOW, OOIIECTBEHHO TOJIE3HOW, Yy4eOHO-
UCCIIECI0BATEIILCKOM, TBOPUECKOM U IPYTHX BUAAX JIEATCIHLHOCTH,

. q)OpMI/IpOBaHI/Ie MNOHUMaHHA HCHHOCTHU 310POBOI0 U 0e30macHoro 06p2133 JKU3HH; YCBOCHHUC IIpaBUJI HHAUBUAYAJIBHOTO U
KOJUIEKTUBHOT'O 0€30I1aCHOI0 IIOBCICHHUA B IIpC?:BI:I‘IaI\/'IHBIX CUTyalusiX, yIpOKarImuX XU3HU U 3I0POBBIO J'IIO,Z[CI\/'I;

. (dbopMupoBaHHEe MMO3HABATEIHLHOW W MH(OPMALMOHHOW KYJIBTYPBL, B TOM YHCIE PAa3BUTHE HABBIKOB CAMOCTOSITEIHLHOM
paboTel ¢ y4YeOHBIMH ITOCOOWSMH, KHHUTAMH, JOCTYIMHBIMH WHCTPYMEHTAMH M TEXHUYCCKUMH CPEJCTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTH;

° (bOpMI/IpOBaHI/Ie OCHOB 3KOJIOTUYCCKOI'O0 CO3HAHUSA Ha OCHOBC IMPU3HAHUA HNCHHOCTH KHU3HHU BO BCCX eé MPOABJICHUAX U
HCO6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O, GepexcHoro OTHOLIICHHS K OKPY)KaIOH_[eI‘/JI cpeac,

. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKHUX 3aJa4, YMEHHUS HaXOAWTh AaJeKBaTHBIC CIOCOOBI TMOBEACHHS U
B3aMMOJICHCTBUS C MAPTHEPAMHU BO BpeMs y4eOHOW W BHEYUCOHOU ACSITEILHOCTH, CIOCOOHOCTH OIEHUBATH MPOOJIEMHBIC CUTYallud U
OTEepaTUBHO MPUHMMATh OTBETCTBEHHBIC PEIICHUS B PA3IWYHBIX MPOMYKTUBHBIX BHUAAX JAeATeIbHOCTH (ydeOHas MOHMCKOBO-
HCCcleIoBaTeNbCKas, KiyOHas, MpOeKTHAas, KpyKKOBas U T. I1.).

MeTal’[pe)IMeTHbIe pe3yJjbTaThbl:

Yuawuecs oonscner ymemo:

. CaMOCTOSITEIIbHO 0OHAPYXKUBaTh U (HOPMYJIHUPOBATH YUEOHYIO TPOOIEMY, OIIPENETIATh 1eIh YUeOHOU NeITeTbHOCTH;



. BBIIBUTATh BEPCHUU PELICHHsS MPOOJIEeMbl, OCO3HABaTh KOHEYHBIH pe3yibTaT, BBIOUPATh U3 MPEUIOKEHHBIX U MCKaTh
CaMOCTOSITEJIbHO CPEICTBA IOCTUKEHUS LENH;

. COCTaBJIATH (MHAMBUAYAIBHO WM B TPYIINE) IJIaH PEIICHUS MMPOOJIEMBI;

. paboTath 1o IIaHy, CBEPSATh CBOM JIEHCTBHS C IIEIIbIO M, IPU HEOOXOTUMOCTH, UCTIPABIISATh OITHOKH CAaMOCTOSITEIIBHO;

° B JUAJIOrC C YYHUTCJICM COBCPIICHCTBOBATL CAMOCTOATCIIHLHO Bblpa6OTaHHBIC KPUTCPUU OLICHKU,

. AHAJIN3UPOBATh, CpaBHHUBATD, KﬂaCCI/I(bI/IIII/IpOBaTB )51 O606HIaTB Ci)aKTBI U SABJICHUSA. BEIABIATL MNPUYIUHBI U CJICOCTBUA

MIPOCTBIX SIBJICHUU;

° OCYHICCTBJIATH CpPaBHCHUC, Knaccu(bmcaumo, CaMOCTOATCIIBHO BBIGI/IpaH OCHOBAaHHA W KPUTCPHUU I YKa3aHHBIX
JJOIT'MYCCKUX onepaunﬁ;

. CTPOUTH JIOTUYECKOE pacCy:KJICHHE, BKIIOYAIOIee yCTAaHOBICHHE TPUIMHHO-CIIEICTBEHHBIX CBSI3CH.

. CO3/71aBaTh CXEMaTHYECKHE MOJICIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPHCTHK OOBEKTA.

. COCTAaBJISITh TE3UCHI, PA3JINYHBIC BH/IBI TUIAHOB (IIPOCTHIX, CIIOXKHBIX H T.II.).

. npeoOpa3oBbIBaTh HH(POPMAIIHMIO U3 OJTHOTO BUAA B APYToi (TaOJIUIYy B TEKCT U TIp.).

. YMETh OTPEACISTh BO3MOXKHBIE HCTOYHHKH HEOOXOIUMBIX CBEICHHIA, TPONU3BOIUTH TIOUCK WH(POPMAIINU, aHATTU3UPOBATH

U OLICHUBATh €€ JOCTOBEPHOCTh

Pezynamusnvie YV/I:

. OCO3HaBaTh CamMoro cedsi Kak IBUXKYIIYIO CHUJIY CBOETO Hay4YeHHs, CBOIO CIICOOHOCTh K MOOWMIIM3ALUU CHJI M SHEPrHH,
BOJICBOMY YCHJIMIO K BRIOOPY B CHTYaI[Ml MOTHBAITMOHHOTO KOH(JIUKTA, K PEOOJICHUIO TIPS TCTBUN;

. OTIpeIeIIsATh HOBBIN YpOBEHb OTHOIICHUS K camomy cebe Kak cyOBeKTy JESITEIbHOCTH.
lo3znasamenvuvie YYJI:

. CIOCOOHOCTH CO3HATEIHHO OPTaHU30BBIBATH CBOIO YUEOHYIO NESTEIBHOCTD;

. BIIaJICHWE YMEHUSAMH paboTaTh ¢ ydeOHON W BHEIMIKOJBHOW HHGpOpMamueil (CUCTEeMaTU3MpPOBATh, AHAIM3UPOBATH W

0000mmaTte (paKThl, COCTABIATH IJIaH, (OPMYIMPOBATH U OOOCHOBBIBATH BBIBOJbI, KOHCIIEKTHPOBATH), HCIIOJIB30BAaTh COBPEMEHHBIC
UCTOYHHKH MH(OpMAIIHY;



. CIIOCOOHOCTh peIlaTh TBOPUYECKHE 3aJavM, MPEACTABIATh PE3yJbTaThl CBOCH MEATETLHOCTH B Pa3IMYHBIX (opmax
(coobmieHue, TIpEe3EHTALINS).
Kommynuxamuenvie YV/{:

. CIyIIaTh W CIBIIATH APYT APYra, ¢ JTOCTATOYHOW IMOJHOTON M TOYHOCTHIO BBIPAKaTh CBOM MBICIH B COOTBETCTBUU C
3a7ia4aMu M yCIOBUSMH KOMMYHUKAIIWH;

. I00BIBaTh HEJOCTAIONIYIO HH(POPMAIIHIO C TIOMOIIBIO BOIIPOCOB (IIO3HABATEIbHAS HHUIIMATHBHOCTH );

. yCTaHaBJIMBaTh paboune oTHOIICHUs, 3P (PEeKTUBHO COTPYTHHYATH U CIIOCOOCTBOBATH MPOYKTUBHOM KOOIEpalny.

IIpenmeTHble pe3yJbTaThl 00yYeHHUS:
Obyuaemvlii Hayyumcsi:
. OIMCHIBATh CBOMCTBA TBEPIBIX, KHUJIKHUX, ra3000pa3HbIX BEUIECTB, BHIJEISAA UX CYLIECTBEHHBIE PU3HAKY;

o XapaKTCPU30BaTh BEUICCTBA 11O COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh NPUINHHO-CICACTBCHHBIC CBA3U MCKIY
JAaHHBIMHU XapaKTCPUCTUKAMU BCILCCTBA,

. PaCKpbIBaThb CMBICII OCHOBHBIX XWUMHWYCCKUX MOHATHH «aTomMm», «MOJICKYJIa», «XUMHUYECKUM 9JICMCHT», «IIPOCTOC
BCIICCTBO», «CJIOKHOC BCUICCTBO», KBAJICHTHOCTB», UCITOJIb3Ys 3HAKOBYIO CUCTCMY XUMHUH,

. n300paxkaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (OPMYN M CYIIHOCTh XMMHYECKHX PEakUul c
MOMOUIbI0 XUMUYECKUX YPABHEHHIA;

. BBIYTUCIISITE OTHOCUTCIIBHYIO MOJICKYJIDHYHO W MOJEIPHYKO MACChl BCIIECTB, a@ TAKKC MACCOBYIO OO XUMHUYCCKOI'O
9JICMCHTA B COCAUHCHUAX IJI1 OLICHKHU UX HpaKTH‘ICCKOﬁ 3HAYUMOCTH;,

. CPaBHUBATH 10 COCTaBY OKCHUBI, OCHOBAHUS, KUCIIOTHI, COJIU;
. KJ1acCU(UITUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAaM, KUCJIOTHI M COJIU 110 COCTAaBY;
. OIMCHIBAaTh COCTaB, CBOMCTBA U 3HAYEHME (B NMPUPOAE U NMPAKTUYECKON NEATEIBHOCTU YEJIOBEKA) IMPOCTBIX BEIIECTB —

KHCJIOpOda U BOAOPOAA;

. JlaBaTh CPABHUTEIHLHYIO XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB U BaKHEUIIINX COCTMHEHUN €CTECTBEHHBIX CEMEHNCTB;
. M0JIb30BaThCA J1a00OPATOPHBIM 000PYI0BaHHUEM U XMMHUECKOHN MOCY A0H;
. MIPOBOANTHh HECJOXKHBIE XUMHUYECKHE ONBITHI M HaONIONEHHS 3a HM3MEHEHMSMHM CBOMCTB BEIIECTB B IpOIECCE HX

MIPEeBPAICHUI; COOJIFOIaTh TIPABHJIA TEXHUKH OC30ITACHOCTH MPH MPOBEACHUN HAOIIOICHUI W OTIBITOB;



. pa3nuyaTh SKCIEPUMEHTAIbHO KUCIOTHI U IENOYH, MOJIb3YSACh HHANKATOPAMHU; 0CO3HABATh HEOOXOIUMOCTh COOIOCHHS
Mep 0e30macHOCTH pu 0OpaIIeHUH C KUCIOTaMH H [IEII0YaMHU.

Obyuaemblii ROTYYUM 803MONCHOCIb HAYYUMBCH:

. IpaMOTHO 00pAaIIaThCs C BEMIECTBAMU B IIOBCEIHEBHOW KHU3HH;

. 0CO3HAaBaTh HEOOXOJMMOCTh COOJIIOJCHUS MPABHII YKOJOTHYECKH OE30MMaCHOr0 MOBEICHUS B OKPYIKAIOMICH MPUPOTHOM
cperne;

. MOHUMATh CMBICIT M HEOOXOJMMOCTh COOJIOJCHUS MPEANMUCAHHM, MPeJIaraéMbIX B WHCTPYKIHUAX IO HCIIOJIb30BAaHHIO

JIEKapCTB, CPEACTB OBITOBOM XUMHH U JP.;

. WCIIOJIb30BaTh MPHUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTHM MPU BBINOJHEHHHM HCCIEI0BATENIbCKUX MPOEKTOB IO
W3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJYUYCHUS U PACTIO3HABAHUS BEIIECTB;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCTIOJIb3YSI CPEACTBA YCTHOM M MUChbMEHHOM KOMMYHHKAIIUU TIPpH padboTe
C TeKCTaMM y4eOHHUKa U JOTOJTHUTEIBHON JUTEPaTypOd, CIIPAaBOYHBIMU TA0IHUIIaMHU, TIPOSIBISITH TOTOBHOCTh K YBAKCHHUIO MHON TOYKHU
3peHus npu 00Cy>KJIEHUH Pe3yIbTaTOB BHINOJIHEHHON paOoThI;

. O00BEKTUBHO OILICHUBATH MH(POPMAITHIO O BEIIECTBAX K XUMUYECKUX MPOIECCaX, KPUTUIECKH OTHOCUTHCS K TICEBIOHAYYHOM
nH(popMalii, HeT0OPOCOBECTHOM peKIaMe, Kacarolencsl UCIIOIb30BaHUS PA3INYHBIX BEIIECTB.

Ilepuonnuecknii 3aK0H U NepuoAMYecKas cucreMa XuMuyeckux 3jiemeHToB /. U. MenpaeneeBa. CTpoeHne BeuiecTsa.

Obyuaemvlii Hayuumcs:

. KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKUC DJICMCHTBI Ha MCTAJLJIbl, HEMCTAJUIbI, 3JICMCHTLI, OKCHUALI WU THAPOKCUABI KOTOPLIX
aM(OTepHBI, U HHEPTHBIC AIIEMEHTHI (Ta3bl) AJsi OCO3HAHUS BAXXHOCTHU YIOPSIOYEHHOCTH HAYyYHBIX 3HAHUH;

. pacKphIBaTh CMBICI Nepuoanyeckoro 3akona /. . Menneneena;

. OIHCHIBATh U XapaKTepU30BaTh TAOIUUHYIO (OPMY MEPUOAUYECKON CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB;

. XapaKTepu30BaTh COCTaB ATOMHBIX SA€p U pacHpelielieHHe Yucia AJIEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM aTOMOB

XUMHYCCKUX 3JICMCHTOB MaJIbIX MEPHOIOB HepI/IOILH‘ICCKOfI CHUCTEMBI, a TAKXKE KaJlud U KaJIbLIHA,

. pa3inyaTh BUJbI XUMUUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJICHTHYIO HETOJISAPHYIO U METAJNINYECKYIO;
. n300pakaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUECKUMH CBSA3SIMU PA3HOTO BHJIA;
. BBIABJIATH 3aBUCHMOCTb CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX, ATOMHBIX,

MOJICKYJIIPHBIX, MCTAJUIMYCCKUX



. XapaKTepPH30BaTh XMMHUYECKUE DIIEMEHTBI  UX COCAMHEHUS HA OCHOBE MOJIOKECHUS DJIEMEHTOB B IIEPUOAMICCKON CHCTEME
1 0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

o OIMUCBIBATHL OCHOBHBIC 3Tallbl OTKPBLITUA I[ n. MGH[[GTIGCBBIM NEpUOANYCCKOro 3aKOHa H HepHOHHHGCKOﬁ CHUCTCMBI
XUMHNYCCKUX 3JICMCHTOB, )KU3Hb U MHOFOO6p33HYIO HAay4YHYIO JCATCIBbHOCTD y‘-IéHOI‘O;

. XapaKTEpU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAUYCHHUE MEPUOJUYECKOTO 3aKOHA M MEPUOJUYECKON CHUCTEMBI
XUMHYECKUX d1eMeHTOB JI. 1. MeHaeneeBa;

. OCO3HABaTh HAyYHBIC OTKPBITHS KaK PE3yNbTaT JUIUTEIbHBIX HAOIIOJCHHM, ONMBITOB, HAYYHOU MOJIEMHKH, MPEOI0JICHHUS
TPYAHOCTEN U COMHEHUH.

Ob6yuaembvlii NOIYUUM 8O3MONACHOCTNL HAYYUMBC:

o OCO3HAaBaTh 3HAUYCHUC TCOPECTUUCCKUX 3HAHWI JJIsT Hp&KTH‘-IGCKOfI JACATCIIBHOCTH YCJIOBCKA,
. OIIMChIBATh U3YUCHHBIC 0OBEKTHI KaK CUCTEMBI, IPUMECHSS JIOTUKY CUCTEMHOI'O aHaJIn3a,
. NPpUMCHATH 3HAHUA O 3aKOHOMCPHOCTIAX HepHOHquCKOﬁ CHUCTEMbI XHUMHWYCCKHX OJJICMCHTOB [JIA OOBSICHEHHUST H

MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

. pa3BUBaTh HH(OPMALMOHHYIO KOMIETEHTHOCTh TOCPECTBOM YTiIyOIeHNs 3HaHUH 00 HCTOPUHU CTAHOBJICHUS XUMHUYECKOMN
HayKHd, €€ OCHOBHBIX NOHATHH, NEPUOAMYECKOIO 3aKOHA KaK OJHOTO U3 BAKHEHIIMX 3aKOHOB IIPUPOJBI, a TAKKE O COBPEMEHHBIX
JTOCTHKEHHSIX HAYKU M TEXHUKH.

MHoroo0pa3ue XMuMHUYECKHUX pPeaKIuii.

Obyyaemblil HAyUUMCS:

. OOBSICHATH CYyTh XUMHUYECKUX MPOLIECCOB U UX MPUHIHUNHAIBHOE OTJINYHE OT (GPU3UUECKHUX;
. Ha3bIBaTh [IPU3HAKU U YCJIOBHS IPOTEKAHUS XUMUYECKUX PEAKIUH;
. yCTaHaBJIMBATh MPHHAJICKHOCTh XUMUYECKON peakIMu K ONpeleNéHHOMY THILy IO OJHOMY M3 KIacCU()UKAIIMOHHBIX

MPU3HAKOB: 1) MO YUCIIy M COCTaBY MCXOJHBIX BEIIECTB W MPOAYKTOB PEAKIUHU (pEakUuu COCTUHEHHS, Pa3jOKEHUs, 3aMEIICHUs U
oOMeHa); 2) TI0 BBIACIICHUIO WIIH MOTJIOMIEHUIO TEIUIOTHI (PEaKIIu YK30TEPMUYECKUE U DJHIOTEPMUIECKUE); 3) 0 UBMEHEHHUIO CTeNeHEH
OKUCJICHUS XUMHUYECKUX IIEMEHTOB (PEaKIi OKUCIUTENbHO-BOCCTAHOBUTEIbHbIC);

. COCTaBJISITh YPABHEHMsSI PEAKIINI, COOTBETCTBYIOLIUX MOCIEA0BATEILHOCTH («IEMOYKE») MPEBPAICHUN HEOPTaHUUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

° BBIABJIATH B IMTPOLECCE SKCIICPUMEHTA IMTPU3HAKH, CBUACTCIILCTBYIOIIUC O MMPOTCKAaHNN XUMHYECKOHN pCaKkuu;

. IIPUTOTOBJIATE PACTBOPHI C ONPEAEIEHHON MaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA.



Obyuaemblii NOIYUUM BO3MONACHOCTNb HAYYUMBC:

. ¢ IPUBOJAUTHL TIPUMCPLL pCaKHHﬁ, MOATBCPIKAAIOIIUX CYHIECCTBOBAHUEC B3aUMOCBA3U MCXKAY OCHOBHBIMU KiIaCCaMU
HCOPraHNM4YCCKUX BCIICCTB

MHoroo0pa3ue BemecTs.

Obyyaemblil HAYUUMCAL:

. OTIpeNIeNIATh IPUHAJICKHOCTh HEOPIaHNYECKHX BEIIECTB K OJHOMY M3 U3yUEHHBIX KJIACCOB/TPYIIIT: METAJIbI U HEMETAJLIbI,
OKCHU/Ibl, OCHOBAHUs, KHUCIIOTBI, COJIH;

. COCTaBJIATH (POPMYJIBI BELIECTB [0 UX HA3BAHUSM;

. OIPEJEIATh BAJICHTHOCTb U CTEIICHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

. COCTaBIIATH (HOPMYJIBI HEOPTaHWYECKUX COCAMHEHHUH 1O BaJCHTHOCTSM W CTEIEHSM OKHCICHHS 3JEMEHTOB, a TaKXKe
3apsijiaM MOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJICH;

. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3NUECKUX M XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB (METAIIJIOB U HEMETAJIIOB)
U MX BBICIIMX OKCHAOB, 00pa30BaHHBIX 3JIEMEHTaMH BTOPOT'0 U TPETHETO MEPUOJIOB;

. Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHBbIE JIsl TPYIIT OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

. Ha3bIBaTh OOLIME XMMUYECKHE CBOWCTBA, XapaKTEpHbIE JJI1 KaKJOTO0 M3 KJIACCOB HEOPraHMYECKHUX BEIIECTB: KHUCIIOT,

OCHOBaHUM, COJICH;

. MPUBOJIUTH IPUMEPHI PEAKLIUM, TOATBEPKIAAIOIMNX XUMHUUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCUIOB, KUCIOT,
OCHOBAaHHUH U COJIEH;

. OIPEIEIATD BEIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEIL B OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

. COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEINBbHBIN OanaHc (1 N3yUYE€HHBIX PEAKIHi) 0 MPEAIOKEHHBIM CXEMaM peaKlInii;

. IIPOBOJUTH Ja0OpPaTOPHBIE OMNBITHI, MOATBEPXKAAIONIME XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB.

Obyuaemblii ROTYYUM 803MONCHOCIb HAYYUMBC:
. MIPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

° IMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOABJIATH OKHCIWUTCIBHBIC WM BOCCTAHOBUTCJIBHBIC CBOICTBA C y‘IéTOM
CTETICHEH OKHUCICHUS 3JIEMCHTOB, BXOJAIINX B €0 COCTaB,



. BBISIBJIATh CYIIIECTBOBAHHME T€HETUYECKON B3aMMOCBSI3M MEX]y BEIIECTBAMU B PSIY: MPOCTOE BEIIECTBO — OKCHUA —
TUAPOKCHU]T — COJIb

Coaep:xanue yueOHOro nmpeaMmera.

B cucreme ecrecTBEeHHOHay4HOTro OOpa30BaHUS XMMHs KakK y4eOHBII IpeaMeT 3aHMMaeT Ba)KHOE MECTO B IO3HAHMM 3aKOHOB IMPHUPOJBI,
(hopMHpPOBaHUN HAYYHOH KapTHHBI MHpa, CO3/JaHUU OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOAUMBIX JUIsS TOBCEIHEBHON >KU3HU, HABBIKOB 370POBOTO U
0€e30I1acHOTO JUIsl YeJIOBEKa U OKPYIKaloIlel ero cpelibl 00pas3a *KHU3HH, a TAK)KE B BOCIUTAHUU SKOJIOTUYECKON KYJIbTYPBI.

VYcneuHocTh U3y4eHHss XUMHUH CBsi3aHa C OBJIAJICHUEM XMMHUYECKUM SI3BIKOM, COOJIOJCHUEM MpaBuil 0€30MacHOM paboThl MPH BBHIOJHEHUN
XMMHMYECKOT0 SKCIIEPUMEHTA, OCO3HAaHUEM MHOTOYHUCIICHHBIX CBA3€H XMMHH C JPYTHMH IIPEIMETaMU IIKOJIBHOTO Kypca.

[Tporpamma BkiItOYaeT B ce0si OCHOBBI HEOPTaHUYECKOM M OpraHMYecKod XMMHHU. [ JTaBHOM maeel mporpaMMsbl sIBISETCS co3laHue 0a30BOTro
KOMILJIEKCa ONOPHBIX 3HAaHUH 110 XUMHHU, BBIPAKEHHBIX B ()OpPME, COOTBETCTBYIOIIEH BO3PACTy 00yUarOIUXCS.

B copepxaHum 1aHHOrO Kypca IpeCTaBiIeHbl OCHOBOIOJATaone XUMUUECKUE TEOPETUUECKUE 3HAHM, BKIIOYAIOIINE U3YUEHHE COCTaBa U
CTPOCHMS BELIECTB, 3aBUCHMOCTH HX CBOWCTB OT CTPOEHUS, NPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCICJOBAHME 3aKOHOMEPHOCTEH XMMHUYECKUX
MIPEBPALLEHUN U ITyTEW yNpaBIEHUS UMU B LIEJISAX [TOJIy4EHHS BELLIECTB U MAaTEPUAJIOB.

TeopeTnyecKkyr0o OCHOBY H3Yy4YEHHsS HEOPraHMYECKOW XHWMHHU COCTaBJs€T aTOMHO-MOJIEKYJIApHOe ydeHue, llepmoamyeckuit 3akon J[.U.
MenzeneeBa ¢ KpaTKMMH CBEJIEHUSIMU O CTPOEHUU aTOMa, BU/IaX XUMUYECKOM CBSI3U, 3aKOHOMEPHOCTAX NMPOTEKAHUSI XUMUYECKUX PEAKIIHI.

B wu3ydeHum kypca 3HauMTeNbHAas POJIb OTBOAMTCS XMMHUYECKOMY SKCIEPUMEHTY: NPOBEIEHHUIO INPAKTUYECKUX M J1a0OpaTOpHBIX padoT,
OIMCAHMIO PE3YJIbTATOB YUYEHUUECKOT0 SKCIIEPUMEHTa, COOJIIOICHUIO HOPM M ITpaBUJI 0e30MacHOM paboThl B XMMHUYECKOH J1JaOOPaTOPHUH.

Peanu3zanus naHHOM nporpaMMel B poriecce 00yueHus MO3BOJIUT 00yHarOIIUMCS YCBOUTD KJIFOUEBbIE XUMUUECKHE KOMIIETEHIIMU U TOHSTH POJIb
U 3HaYCHHE XUMHUH CPENU JPYTUX HayK O IIPUPOJE.

Wzydenne mpenmera «XuMus» B 4YacTH (pOpMUpOBaHUS y OOyYaromMXCS HAYYHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJOB
(HabmroieHe, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIMPOBAHKE), OCBOCHUS MTPAKTUYECKOIO MPUMEHEHHUS! HayUHBIX 3HAHUH OCHOBAHO HAa MEXITPEIMETHBIX
cBs3ax ¢ mpenmeramu: «buomorusy, «['eorpadus», «Mcropus», «Jlureparypa», «Maremarnka», «OCHOBBI 0€30MACHOCTH JKU3HEACATEIEHOCTIY,
«Pycckuii A3bIk», «PU3UKa», « IKOJIOTHS.



9 kJjacc.
IloBTOpEHNE OCHOBHBIX BONPOCOB 8§ Kjacca.
[lepuonnueckuii 3akoH u [lepuoanueckas cuctema Xumuueckux snemeHToB J[.M1. MeneneeBa B cBeTe TEOPUM CTPOEHUS aTOMa.
Xumnaeckas cBsi3b. CTpoeHue BeniecTBa. THUIBI KPUCTAIITMYECKUX PEIIETOK.
XHUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BENIECTB. PacyeThl M0 XUMUYECKUM YPaBHECHHSIM.
Jemouncrpanuun. Tabnuna «Bunas! csazeit». Tabnuna « TUIIBI KPUCTAIITUYECKUX PEIIETOK.
Tema 1. Kinaccupukanusi XuMH4eCKUX peaKIuid.
TemnoBoii 3pdexT XuMuIecKkoi peakiuu. TepMOXUMHUYECKUE YPaBHEHHUS, PACUETHI IO HHUM.

CKOpOCTh XUMHUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKIUNA OT Pa3IMYHBIX YCIOBUM: OT IPUPOJIbl PEATUPYIOLINX BEIIECTB,
IIJIOIIAIU IIOBEPXHOCTH COIPUKOCHOBEHMSI, KOHLEHTPALUU pearupyolluX BEIIECTB, TEMIIEPATYphl, KaTaau3aropa. XUMHUECKOE PaBHOBECHUE, YCIIOBUS
ero cMmeineHus. Pemenue 3anad.

JdemoHcTpaumu.

JleMOHCTpalus ONBITOB, BBISICHSIOIMX 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEeaKLUi OT pa3IuyHbIX (PaKTOPOB.
Tabnuupl «O0paTuMBble peakuny, « XUMHUUECKOe paBHOBECHE», «CKOPOCTh XMMUYECKON peaKIumy.
PacueTnsbie 3amaun.

PacueTsl 10 TEpPMOXUMHUYECKUM YPABHEHUSM.

Tema 2. DnekTpoanTHYecKAs JMCCONMALUS.

DNEKTPOIUTHl U HEINEKTPOJIUTHI. DIEKTPOJIUTUYECKAs TUCCOLMALIMS BEIIECTB B BOAHBIX pacTBopax. Monbl. Katnons! n aHuonsl. I'maparnas
TEOpHsl PACTBOPOB. JIEKTPOJUTHYECKAs JUCCOLMALAS KUCIOT, 1Mmienoued u coseid. CmaOble W CUiibHBIE AJEKTpPoJuThl. (CTeneHb
JIMCCOIAIINM. Peakinu norHoro ooMeHna. OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE peakiuu. OKUCIUTENh, BOCCTAHOBUTEINb. | HAPOIIN3 CONEH.

JeMmoHcTpanuu. VcnbiTanue pacTBOPOB BEIIECTB Ha AJIEKTPUUYECKYIO IPOBOAUMOCTb. [[BUKEHIE HOHOB B 3JIEKTPUUYECKOM IOJIE.
JlabopaTopHble onbIThI. Peakiiyi oOMeHa Mex 1y pacTBOpPaMHU AJIEKTPOJIUTOB.

IIpakTyeckas padora. PenieHue SKCIepUMEHTAIBHBIX 3a7a4 10 TeME « DJIEKTPOJIINTUYECKAs TUCCOLIMALINAS.



Tema 3. I'ajiorensl.

[TonoxxeHue rajJoreHoB B MEPUOAUYECKON CUCTEME U CTPOCHHE UX ATOMOB. DPU3HYECKHE U XUMUYECKUE CBOKCTBA TAJIOTEHOB.
CpaBHHTENIbHAS XapaKTePUCTHKA rajJoreHoB. [[pumeHneHre rajioreHos.

XnopoBoaopo. [Tonyuenne. ®uznueckue cBoiictBa. CosisiHasA KUCTOTa U €€ COJIH.

IIpakTuyeckasi padora. [lonyueHue xJI0poBOIOPOJA U U3YUEHHUE €TO CBOICTB.

JemoncTpanuun. ®usnyeckre CBOMCTBa rajoreHoB. [lomyuenue X1opoBogopoa U paCTBOPEHUE €T0 B BOJIE.

JlabopaTopHble onbIThbl. Pacrio3HaBanue COISTHON KUCIOTHI, XJIOPUIOB, OPOMHUIIOB, HOJIUIOB M HOJIA

Tema 4. Kucsiopoa u cepa.

[TonosxeHnne KUCIOPOIa U CEPHI B IEPUOIUUECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTPOCHUE UX aTOMOB. AJUTOTPOIHS KUCJIOPO1a — O30H.

Cepa. Amnorponusi cepbl. ®dusmueckne u xumuueckue cpoiictBa. Haxoxnenue B mpupoxe. Ilpumenenue cepnl. Oxcupg cepbi(I1V).
CepoBonioposiHas u cepHucTast KUCI0Thl U ux conu. Oxcun cepoi(VI). Cepnas kuciora u ee coiau. OKUCIUTENbHbIE CBOMCTBa KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI.

ITonsiTHE O CKOPOCTH XMMMUYECKUX peakiuid. KatanusaTopsl.

JleMoHCTpauu. AJUIOTPONHS KHCIOPOAA U Cepbl. 3HAKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX CYIb()HUIOB, CYIH(PATOB.
JlabopaTopHble onbIThbl. Pacnio3naBanue cynbhu-, CyabhuT- u Cyib(paT-uoHOB B paCTBOPE

IIpakTnyeckas padora. Pemenue skcriepuMeHTaIbHBIX 33124 1o Teme «Kucmopon u cepay.

PacueTHsble 3a1auu. BeruncieHns Mo XMMHUYECKUM ypaBHEHHMSAM pEakIMii Macchl, KOJIMYECTBA BEIIECTBA WM 00BbEMa IO M3BECTHOW Macce,
KOJINYECTBY BEILECTBA WK 00BbEMY OJHOTO U3 BCTYMAIOUIMX MJIHU MOJTyYaIOIIUXCS B PEAKIIMU BEIIECTB.

Tema 5. A3zot u dpocop.

[Tonoxenue azota u ¢ocdopa B MEPUOANIECKON CHCTEME XUMHUECKUX IJIEMEHTOB, CTPOCHUE MX aTOMOB. A30T, (pU3HYECKHE U XMMUYECKHE
CBOICTBA, MOJIydeHHE U TpuMeHeHue. KpyroBopor azora B mnpupoge. AMMmuak. PU3MYECKME M XUMHUYECKHE CBONCTBA aMMHAKa, MOJIyYEHHE,
npumenenue. Conu ammonust. Okeunibl azota(ll) u (IV). AzoTHas kucnora u ee conu. OKUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.

®ocdop. Annorponus Gocdopa. Pusnueckue U XuMudeckre cBoiictra gocpopa. Oxkenn pocdopa(V). OprodochopHas KUCIOTA U €€ CONH.
MuHepanbHble YJ00peHUsl.
JemoHcTpanuu. [lomydenne ammuaka u €ro pacTBopeHue B Boje. O3HakoMiIeHHE ¢ 00pa3liaMy IPUPOIHBIX HUTPATOB, GocdaTos.

JlaGopaTopHble onbIThI. B3anMoaelicTBue coneit aMMoHus co menodamu. O3HaKOMIJIEHHE C a30THBIMH U (OocHOPHBIMU YIOOPEHUAMHU.



IIpakTyeckune padoTnl

ITonyueHne aMMHaKka U U3y4EHHUE €T0 CBOMCTB.
OnpeneneHre MUHEPAIbHBIX YOOPEHUH.
Tema 6. Yriepoa n kpeMHuii.

ITonoxxeHue yriepoga U KpEeMHUSA B IEPUOAUYECKON CHUCTEME XMMHUYECKUX BJIEMEHTOB, CTPOCHHME HX aTOMOB. YIVIEPOZ, aJUIOTPOIIHBIE
MoupUKAIIH, GU3NIECKHE U XUMUIECKHAE CBOMCTBA yriiepoa. YTapHbIi ra3, CBOWCTBA U PU3UOJIOTHUECKOE ICHCTBIE HA OPraHN3M. Y TJIEKUCIIBIH a3,
yroJibHas KMCII0Ta U €€ cosd. KpyroBopor yriaeposaa B IpUpoOJIE.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuueas kucnota u ee conu. Crexno. LlemeHr.

JemoncTpanun. Kpucrajmmdeckne pemeTkd ajiMa3a W rpadura. 3HAKOMCTBO ¢ oOpaslaMu TNPUPOAHBIX KapOOHATOB W CHJIMKATOB.
O3HakoMJIEHHE C pa3IMYHbIMU BUJaMU ToruinBa. O3HAKOMJICHHE C BUJIAMU CTEKIIA.

JlaGopaTopHbie onbIThl. O3HAKOMIJICHHE CO CBOMCTBAMH M B3aMMOIPEBPAIICHISIMA KapOOHATOB M TUAPOKapOoHaToB. KauecTBeHHbIE peakIiu
Ha KapOOHAT- ¥ CUJIMKAT-UOHBIL.

IIpakTuyeckas padora. [Tonyuenue okcuna yraepona(IV) u usyuenue ero cpoiicts. Pacno3naBanue kapOOHATOB.
Tema 7. O011He CBOMCTBA METAJJIOB.

[TonoxxeHne MeTaysIoB B MEPUOIUYECKOM cucTeMe xumuueckux snemeHToB [I. M. MenneneeBa. Meraminyeckass cBsizb. DU3MYECKUE U
XMMHYECKHUE CBOMCTBA METAJUIOB. P/l HaNpsHKEHU METaJIOB.

[Tonsitue o meramryprun. CrocoOsl mosydeHust MetaiioB. CruiaBwl (CTallb, YyTYH, AIOpATIOMUHUHN, Opon3a). [Ipobimema 06e30TXOAHBIX
MIPOU3BOJICTB B METAJUTYPTHUU U OXPaHa OKPYKAIOIICH CPEIIbI.

Hlenounbie MmeTasuIbl. [10710KeHNE METOYHBIX METAJUIOB B IEPUOANYECKON CUCTEME U cTpoeHne aToMoB. Haxoxnenue B mpupojie. Duznueckue
U XMMHYECKHE CBOMCTBA. [[puMeHEeHNE NIENOUYHBIX METAIJIIOB U UX COEAUHEHHIA.

Hlenouno3emenbHbIe MeTaLIbL. [10710KEHNE 1IETIOYHO3EMENBHBIX METAJUIOB B IEPUOJAUYECKONM CUCTEME U CTPOCHUE aTOMOB. HaxoxaeHue B
npupoae. Kanbimii u ero coenunenus. JKecTKOCTh BOJIBI U CITIOCOOBI €€ YCTPaHEHHUS.

Anmromunuid. [TooxxeHne aTOMUHUS B IEPUOIUYECKON CUCTEME U CTpOEHHUE €ro atoma. Haxoxaenue B npupoae. PU3HYECKUE U XUMUYECKUE
cBOIcTBa amoMuHUSA. AMPOTEPHOCTh OKCHIA U TUIPOKCHUIA ATFOMUHHUS.

Keneso. [TonoxxeHue xene3a B IEPUOIUICCKON CUCTEME U CTpOEHUE ero aroma. HaxoxeHue B npupojie. Gu3nuecKkue U XUMHYECKUE CBOMCTBA
xkene3a. Okcubl, Tuapokcuasl u conn xenesa(ll) u xxeneza(Ill).



JdeMoHcTpanuu. 3HAKOMCTBO ¢ oOpaslmaMu Ba)XKHEHIIMX COJIeH HATpWsl, KaJusi, MPUPOJTHBIX COCAMHEHHWH KaJbIHA, PyJAaMH JKejes3a,
COEIMHEHUSMU alfOMUHUS. B3anMoaeicTBrE 1MIETOUHbIX, MIEIOYHO3EMENBHBIX METAJJIOB U aIIOMUHUS ¢ BoAOW. CKUTaHHe Kejle3a B KUCIOPOAE U
XJIOpE.

JlaGopaTopHbie onbIThl. [lonyyeHHe THIPOKCUIA ATIOMUHHS M B3aMMOJCHCTBUE €r0 C KUCIOTaMHU W mienodamu. [lomyueHune ruipoKcuioB
xene3a(ll) u (I11) u B3aumoaelcTBHE UX C KUCTOTaMH | IIETI0YaMH.

IIpakTyeckue padoTsl.
Pemienue skcriepuMeHTaNbHBIX 3aa4 10 TeMe «neMeHThl [A—IIIA-rpynn neproandeckoil TabauIbl XMMUYECKUX SJIEMEHTOBY.
Pemenne skcriepuMEHTANBHBIX 3a7a4 IO TeMe «MeTalIbl U UX COEAUHECHUSY.

Pacuernsble 3agaun. BerauciaeHNs 110 XUMHYSCKHM YPaBHCHUAM MACCHhI, 0o0BbeMa WM KOJIMYECTBA BCIICCTBA OAHOI'O U3 MPOAYKTOB PCAKIIUH I10
MacCC€ UCXOOHOro BCIICCTBA, O6’I)CMy HJIN KOJIMYCCTBY BCUICCTBA, COACPIKAIICTO OMPCACICHHYIO D00 HpHMGCGﬁ.

Tema 8. OcHOBBI OPraHu4ecKoil XUMHH.

[lepBoHauanbHbIE MpeACTaBIeHUSI 00 OpraHUYecKUX BellecTBax [lepBoHauagbHBIE CBEACHHUS O CTPOCHHU OpraHHUYECKHUX BemiecTB. OCHOBHbBIE
TTOJIOXKEHHUSI TEOPHH CTPOCHUS opraHndeckux coenunennii A. M. Bytneposa. MU3omepus. YnpormieHHas kiacCupuKaIus OpraHndeCcKUX COCTMHCHHM.

yl"JICBOI[OpOI[BI. HpeneanHe yYIriaeBoaOpOAbI. MeTaH, aTaH. Ou3nyecKue 1 XMMHUUYECKHUE CBOMCTBRA. HpI/IMeHeHI/Ie.

Henpenensnsle yraesonopoasl. JtuineH. Puznueckne u xumuueckue cBorictsa. [Ipumenenne. AuermieH. Jluenosslie yriesogoponsl. [lonsatue
0 IUKIMYECKUX YTIeBO0opoaax (IUKIoaTKaHbl, Oen30:).IIpupoaabie HCTOYHHUKH yTiieBo10po1oB. HedTh M mpupoaHbIii ra3, uX MpuMeHeHHe. 3aniuTa
aTMocgepHoro Bo3ayxa oT 3arpszHeHus. Cruptel. OtHOaTOMHBIE crUpThl. MeTanon. Dtanon. dusnueckue cBoicTBa. Pu3nonoruueckoe IeicTBre
cnupToB Ha opraHusM. [Ipumenenre. MHoroatoMHble CIUPTHL. DTHIIEHININKOb. [munepun. [lpumenenue. Kapoonossie kuciotel. XKupbsl. MypaBbuHas
U yKCycHas KucioThl. Pusmueckue cpoiictBa. Ilpumenenue. Beoicmime kapOoHOBbIe KHcHIOTHL. CreapuHOBas KucinoTa. JKupbl — HOPOAYKTHI
B3aUMO/ICHCTBHS INIMIIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. PoJib :kMpOB B Ipoliecce 0OMeHa BEIECTB B opranu3Me. KanopuitHOCTh JKUpPOB.

Yraesoasl [110K03a, caxapo3a — BaKHEHIIIKE MPEICTaBUTENN yIiieBoA0B. Haxoxaenue B npupoje. orocunrtes. Posb It0K03bl B MUTAaHUU U
YKperuieHuu 310poBbs. Kpaxman u 1niesonosza — npupoanbsie noauMepsl. Haxoxaenne B nmpupoae. [Ipumenenue.

benxu — 6uononaumepst. Coctas OenkoB. OyHkimn 6enkoB. Ponb 6enkoB B nutanuu. [lonsaTre o hepMeHTax ¥ ropMOHaXx.
[Tonumeps! — BBICOKOMOJIEKYJIApHBIE coeauHeHus. [Tonmatuiien. [lomunponunen. [lonusnaunxnopua. [IpuMeHenne noaMmepos.
JdemMoHCcTpauuu.

Mogenu MOIeKys1 OpraHn4eCKUX COEINMHEHHM, CXEeMbl, TAOJIUIIBI.

['openue yriaeBogopoaoB U 0OHAPYKEHHUE TPOYKTOB UX TOPEHUSI.

O06pa3ipl HeTH U MPOAYKTOB HX IEPEPaAOOTKH.



BueoonsIThl 1O CBOMCTBAM OCHOBHBIX KJIACCOB BEIIIECTB.

PacueTHsble 3a7a4n. Y CcTaHOBJICHUE MpOCTEiIEH (OPMyIIbI BELIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.



TemaTn4eckoe NJIaHUPOBAHME.

9 kJjaacc.
KoanuecTBO KoanuecTtBO
Ne | Pa3zmennlt KoaugecTBo
KOHTPOJIbHBIX | MPAKTHYECKHX
1n/n | NporpamMmsl 4acoB
padort padort
Knaccudukanus
1 XUMHUYECKUX 6
peaxuuii
XUMHYECKHUE
3 pEaKUHUH B BOJHBIX 8 1 1
pacTBopax
4. T"asrorensl 5 1
5 Kucnopon u cepa 7 1
6 Aot u pochop 10 1
7 VYraepon u kpemuuii | 10 1 1
HCTBa
2 OO0111e CBOMCTB 14 1 1
METAJIOB
OCHOBBI
9 OpraHUYeCKOn 7 1
XUMUHA
Hrorosoe
10 | koHTpOIBHAS 1
pabota
Hroro: 68 4 7




