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Paboyas mporpamma o XuMuu st 9 Kiacca COCTaBJIeHa HAa OCHOBE:

1. 3akona «O06 oOpaszoBanuu B Poccwuiickoit ®@eneparum» ot 29.12.2012r. Ne 273- @3 (c

W3MEHEHUSIMH );
2. @enepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTa OCHOBHOTO OOIEro
o0pa3oBaHus, YTBEPXKIEHHOrO IpukazoM MuHucTepcTBa 00pa3oBaHMsT U HayKd
Poccuiickoit @enepanuu ot 17.12.2010r. Ne1897 (¢ u3aMeHEHUSIMU U IOTIOJTHEHUSIMU);
OcHoBHOI 00pa30BaTENLHON TPOrPAMMBI ILIKOJIbL;
VY4eOHOTO IIJ1aHAa IIKOJIBL;
['ogoBoro yueb6HOro KaneHaapHoro rpauka Ha TEKyLUi y4eOHbIN TO/;
Paboueii nmporpammer on aBropctBoM [apa H. H. ®I'OC. Xumust. [lpeamerHast nuHus

oM

yueonukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 8-9 knaccel. [Ipocsemnienue. 2013r.;
7. YueOnuka Pymsutuca I'.E., ®enpamana @. I'. Xumus. 9 kimacc. ®I'OC. Tlpocsemienue.
2017rT.

IJIAHUPYEMBIE PE3YJIbTATBI OGYYEHMUSI.
JIMYHOCTHBIMH pe3yabTATAMM U3y4EHUs NpeaMeTa «XUMUsD» SBISIOTCS CIECAYIOIIUE YMEHMUS:

[TocTenenHo BrICTpanBaTh COOCTBEHHOE I€JIOCTHOE MHUPOBO33pPEHHE:

— OCO3HABATh COBPEMEHHOE MHOr000pa3ye TUIIOB MUPOBO33PEHMSI, OOIIECTBEHHBIX,
PENUTHO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPAIUIMH, KOTOPBIE ONPEACIISIOT pa3HbIe
00BsACHEHUS MPOUCXOAAIIETO B MUPE;

— ¢ y4€TOM 3TOT0 MHOT000pa3usi MOCTETNIEHHO BhIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI HA
OCHOBHBIE KU3HEHHBIE BOMIPOCHI, KOTOPBIE CTABUT JIMYHBIN )KM3HEHHBIH OIIBIT;

— YUYUTbHCSI IPU3HABATH IPOTUBOPEUYUBOCTD U HE3aBEPIIEHHOCTh CBOMX B3IJIAI0B Ha MUD,
BO3MOYHOCTh UX U3MEHEHUS.

VauThcsa UCIOI630BaTh CBOU B3IJIAAbI HA MHUP IAJId 00BICHEHHSA Pa3INYHBIX cmyauﬂﬁ, PEeIICHUA
BO3HHKAIOIIHUX HpO6J'ICM N U3BJICUCHUS ) KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOJAUTh U U3y4aTh B yUEOHHMKAX MO Pa3HbIM MpeIMeTaM
MaTtepuai (U3 MaKCUMyMa), UIMEIOIIUN OTHOIIEHHE K CBOMM MHTEPECaM.

Hcnonb30BaTh CBOM UHTEPECHI AJIs1 BbIOOpA MHAMBUIYaTIbHOM 00pa3oBaTeIbHON TPAEKTOPUH,
MOTEHIMATBLHON OyayIiei nmpodeccuu U COOTBETCTBYIOLIETO MPO(UILHOTO0 00pa30BaHus.

Hpno6peTaTb OIIBIT Y4aCTUd B ACJIaX, HPUHOCAIIUX ITOJIb3Y JIFOASAM.

Y4uThCsa CaMOCTOSTEILHO BBI6I/IpaTB CTHJIb IIOBCACHU A, IIPUBBIYKH, O6€CHC‘II/IB8.IOH_II/IG
0e301acHEbIH 06138.3 JKU3HU U COXPAHCHUEC 3J0POBbS — CBOCTO, a4 TAKIKC OMU3KHUX J'IIO,Z[GIZ u
OKpYXKaromux.

Y4uThCsa CaMOCTOSTEILHO MMPOTUBOCTOATH CUTyallUSAM, IIPOBOLIUPYIOIINUM Ha IMOCTYIIKH,
KOTOPBIC YI'POKAKOT 0€30IaCHOCTH U 3A0POBLIO.

BLI6I/IpaTI> MOCTYIIKH, HAICJICHHBIC HAa COXPAaHCHUC U 6epe>KHoe OTHOIICHHE K IpUPOAC,
0COOEHHO )KI/IBOI‘/’I, n3oeras IMPOTHUBOIIOJIOKHBIX ITOCTYIIKOB, IIOCTCIICHHO Y4aChb U OCBaUBasd
CTPATCTUIO PALITMOHAJIBHOTO TPHUPOAOII0JIb30BAHU.

Yauthes y6e)KI[aTB Apyrux JIronei B HeO6XOI[I/IMOCTI/I OBJIaACHUA CTpaTeFHeP’I palnOHAIBHOTO
IIpUpPOAOII0JIb30BaAHU.

Hcmonp30BaTh 3KOJIOTHYSCKOE MBIILICHUE IS BBI60pa CTpaTerun COOCTBEHHOTO HOBCACHUA B
KauyeCcTBE OJHOM U3 [EHHOCTHBIX YCTaHOBOK.



Cpeocmeom pazeumus TMYHOCTHBIX PE3YIBTATOB CIIyXKaT y4eOHbIM MaTepHrai U NPOAyKTHBHBIE
3aaHus yueOHUKa, HalleJIeHHbIE Ha 6-10 IMHUIO Pa3BUTHS — YMEHUE OLICHUBATh [TOBEJICHUE
YeJI0BeKa ¢ TOYKH 3PEHUS] XUMHUYECKOW 0€30MTaCHOCTH MO OTHOIICHHIO K YEJIOBEKY M MPHPOJIE.

MeTtanpeaMeTHbBIMU PE3yJIbTaTaMu U3yYEeHUsS Kypca « XUMHUSD) SIBISAETCS (POPMHPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX aericTBuil (YVY/]).

Pecynismusnvie YYII.

CaMocTosaTensHO 0OHAPYKUBATh M POPMYITHPOBATH MPOOIEMY B KJIACCHOW M MHIUBUyaTbHOM
y4eOHOH e TeTbHOCTH.

BoiaBurats Bepcuu perieHus mpoosieMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BHIOMpPATh U3
MIPEAJIOKEHHBIX U UCKaTh CAMOCTOSITEIILHO CPEJICTBA JOCTHKECHHUS LIEIIH.

CocTaBniaTh (MHAMBUAYAIBHO WK B TPYIIIE) MJIaH pPelIeHus IpoOaeMbl (BBIMOIHEHNS TPOEKTA).
[TonOupate k Kaxa0i mpodaeme (3amade) aleKBaTHYIO €l TEOPETUUYECKYIO MOJIETb.

PaboTas mo npemioKeHHOMY U CaMOCTOSITEIEHO COCTABICHHOMY TUTaHY, UCTIOIh30BATh HAPSAY C
OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIpaBOYHAs JIMTEPATYPA, CIIOKHBIE IPUOOPHI,
KOMIIBIOTED).

[1nanupoBaTh CBOIO HHAUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

PaboTaTh 10 caMOCTOSITETHHO COCTABIICHHOMY IIIaHY, CBEPSISICh C HUM U TEJBIO IeATEIIHOCTH,
WCIIPABJISS OIIMOKH, UCTIOB3YS CAMOCTOSTEIHHO 110 I00paHHBIe CPEICTBA (B TOM YHCIIE U
Wutepuer).

CB0OOIHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKU U CAMOOLICHKH, UCXOS U3 1IeNn
Y UMEIOUINXCS KPUTEPUEB, pa3inyas pe3ysbTaT U crocoObl 1eHCTBUI.

B xone npencrasiienus mpoekTa JaBaTh OLEHKY €ro pe3yabTaTaM.

CaMOCTOSTENLHO 0CO3HABATh IIPUYXHBI CBOCTO YCII€Xa UJIM HCYCIICXa U HAXOAUTh CIIOCOOBI
BBIXOJa U3 CUTyalluHl HEYCIIEXA.

VYMeTh OIIEHUTH CTEICHD YCIICITHOCTHU CBOEH HHI[HBH,Z[Y&HBHOIZ O6pa3OBaTeJIBHOI>'I JACATCIIBHOCTH.

HaBaTb OLCHKY CBOUM JIMYHOCTHBIM Ka4€CTBAM M YCPTaAM XapaKTEpa (((KaKOB 5[))), OIIpEACIATh
HaITpaBJICHUA CBOCTO pa3BUTUMA (((KaKI/IM A X049y CTaTb», «4TO MHE JJId 9TOT'O HAJ0 C,I[eHaTB»).

Cpeocmeom ¢hopmuposanus peryassTuBHbIX Y'Y [l ciayxaT TEXHOJIOTUS MPOOJIEMHOIO AUAIOra Ha
JTamne U3y4eHus HOBOTO MaTepualla i TEXHOJIOTHSI OLIEHUBAaHHsI 00pa30BaTEIbHBIX JOCTH)KECHHI
(y4eOHBIX yCIIEXOB).

llosnasamenvrvie YVJI:

AHaJ'II/ISI/IpOBaTB, CpaBHHUBATb, KJ'IaCCI/I(I)I/II_II/IpOBaTL n O606H_IaTI> IIOHATHA:

- AaBaThb OIPCACIICHUC IIOHATHUAM Ha OCHOBC U3YUCHHOI'O Ha Pa3JINYHBIX ITPEAMCTAX yqe6H0r0
Marepuaia,

- OCYHICCTBJIATDH JIOTHYCCKYIO OIICPALIUIO YCTAHOBJICHHUA POAO-BUIOBBIX OTHOIJ_IeHI/II\/’I;

- 000011aTh MOHSTHS — OCYIIECTBIISITH IOTUYECKYIO OTIEPAIUIO TEPEX0Aa OT MOHSITHS C
MEHBIIUM 00BEMOM K HOHSITUIO C OOJIBIIAM OOBEMOM.

CTpouTh JIOTHYECKOE PACCYKJICHNE, BKIIOYAIOIIEE YCTAHOBICHHE IPUUYNHHO-CJIE/ICTBEHHBIX
CBS3EN.

CO3,Z[aBaTB MOJCIIN C BBIACIICHUEM CYIICCTBCHHBIX XaPAKTCPUCTUK O6’[>CKT3., Hp606pa30BBIBaTB
MOJCIIN C ICJIbIO BBISABJICHUA O6I.I.II/IX 3aKOHOB, OIIPCACIIAIOMUNX NaHHYIO TPCAMETHYIO 00J1aCTh.



[IpencraBnsaTs HGOPMAIMIO B BUE KOHCIIEKTOB, TAOIUII, CXeM, Irpa(UKOB.

[IpeoOpazoBbiBaTH HHGOPMAITUIO U3 OJHOTO BUA B IPYrOi U BBIOUPATH yI0OHYIO 715 ceOst
bopmy dukcanmu u npeacraBiaeHus uaGopmanmn. [Ipencrapiste nHPOPMAIMIO B ONTUMAILHON
(dopme B 3aBHCHMOCTH OT ajJjpecara.

[ToHuMast MO3UITUIO APYTOTro, pa3inyaTh B €r0 peun: MHEHHUE (TOUKY 3PEHHS), I0KAa3aTEIbCTBO
(aprymeHTsl), (DaKThl; TUTIOTE3bI, AKCUOMBI, TEOPUH. [|JIs1 3TOTO CaMOCTOSITEIILHO UCII0JIb30BATh
pa3IuyHbIe BUABI YTEHUS (M3ydaroliee, MpoOCMOTPOBOE, 03HAKOMHUTEIBHOE, IOMCKOBOE), PUEMbI
CJIyILIAHUS.

CamMoMy co31aBaTh UICTOYHUKH HH(DOPMAIIMK PAa3HOTO THIIA U JIJIS Pa3HBIX ayIUTOPHUH,
coOmo1aTh MHPOPMALIMOHHYIO TUTUEHY U TIPaBUJIa UHPOPMAIIMOHHOM 0€30TacHOCTH.

VYMeTh UCIIOIL30BaTh KOMIIBIOTCPHBIC U KOMMYHUKAIITMOHHBIC TCXHOJIOTUN KaK UHCTPYMCHT JIA
JOCTHIXCHUSA CBOUX ueneﬁ. VYmeTs BBI6I/IpaTI) AACKBATHBIC 3a1a4€ NHCTPYMCHTAJIbHBIC
IIporpaMMHO-alIrapaTHbIC CPEACTBA U CCPBHUCHI.

Cpeocmeom popmuposanus no3HaBaTeNbHBIX Y Y | ciykaT yueOHBIN MaTepral u
MPOTyKTUBHBIC 33]aHus YIeOHUKA, HAIlCICHHbIC Ha 1 —4-1i JIMHUYW pa3BUTHSL:

- OCO3HAHHE PoJu BemlecTs (1-g TUHUS pa3BUTHSA);

- paccCMOTpeHNe XUMUYECKHUX MPOLECCOB (2-5 IMHUS PAa3BUTHSA);

- HCTI0JIb30BaHNE XUMHUECKUX 3HAHUI B ObITY (3-5 JIMHUS pa3BUTHSA);

- 00BbsSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU (4-5 JTUHUS Pa3BUTHUA);

- OBJIAJICHUE OCHOBAMH METOJIOB €CTeCTBO3HAHUS (6-51 JIMHUS Pa3BUTHS).

Kommynuxamuenvie YVJI:

OTtcTauBasi CBOIO TOUKY 3pEHHUS], IPUBOJAUTH apTyMEHTBHI, MOATBEPkKAast UX (paKTamHu.

B nuckyccun ymeTh BBIIBUHYTH KOHTPapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BJIaJICHHE
MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH ).

Y4uTbCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH OIIMOOYHOCTh
CBOEr0 MHEHHUS (€CIIK OHO TAKOBO) ¥ KOPPEKTHUPOBATH €TO.

[ToHrMas IO3UIUIO APYTOTO, pa3IMyaTh B €r0 PeUr: MHEHUE (TOUYKY 3pEHHsI), TOKA3aTEIbCTBO
(aprymeHTsl), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH.

YMeTh B3IVIAHYTb Ha CUTyalluio C WHOM MO3HUIUMU U JOTrOBaApHUBATLCA C JIFOAbMH MHBIX HOSI/IHPlﬁ.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y ][ ciykat TeXHOJIOTUS IPOOIEMHOTO
nuanora (moOyXAaroIuii ¥ OIBOASIINN AUajor) U paboTa B MaJbIX TPyIIax, TAKKe
MCIO0JIb30BaHME HA YPOKAX 3JIEMEHTOB TEXHOJOTUU MPOAYKTUBHOTO UTCHUSI.

I[eBHTPlKJIaCCHI/IK HAYIMTCHA:
* OOBSCHSATH CYTb XUMHWYCCKUX MMPOLECCOB U UX IPUHIUIIUAIIBHOC OTIINYHUC OT (1)I/I3I/IIICCKI/IX;
¢ Ha3bIBAThH IMMPU3HAKU U YCJIOBUSA IPOTCKAHUA XUMHUYCCKUX peaKI.[PIfI;

* yCTaHABJIMBATh MPUHAUIEKHOCTh XUMHUECKON PeakIK K ONpeAeIEHHOMY THITY 110 OJTHOMY M3
KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) 10 YUCITy U COCTaBY UCXOHBIX BEIIECTB U MPOIYKTOB
peaknuu (peakuu CoeIMHeHNs, pa3IokKeH s, 3aMeeHNs U 00MeHa); 2) 1O BBIJCICHUIO WU
MIOTJIOIIEHHUIO TEIJIOTHI (PeaKIy SK30TEPMHUUECKUE U SHI0TEPMUYECKHE); 3) IO U3MEHEHUIO
CTETIEHEeH OKUCIIEHUS] XUMHUECKUX 3JIEMEHTOB (Peaklii OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE);
4) o oObpaTuMoCTH Tporiecca (peakuuy 00paTHMbIe U HeOOpaTuMBbIe);

¢ Ha3bIBATh (I)aKTopBI, BJIMAIOIIUC HA CKOPOCTh XUMHNYCCKUX peaKLleI;



¢ Ha3bIBaThb q)aKTOPBI, BJIMAIOIIUC HAa CMCHICHHUEC XUMHWYCCKOI'0 PaAaBHOBCCHUS;

* COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUECKON TUCCOUMUALIMU KUCIIOT, IEJI0YEH, COJIEH; ITOJIHbIE U
COKpaIIEHHBIC HOHHBIC YPABHCHUS PEAKIIUi 0OMEHa; YpaBHCHHSI OKUCITUTEILHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIU;

* IPOrHO3UPOBATH MPOAYKTHl XUMUYECKUX PEAKIHHA 10 PopMysiaM/Ha3BaHUSIM UCXOIHBIX
BEIIECTB; ONPEJIENIATh UCXOTHBIE BEeIIeCTBa MO (hopMynaM/Ha3BaHUSAM IPOIYKTOB PEAKLINH;

* COCTaBJISITh YPABHEHUS PEAKIIMM, COOTBETCTBYIOIIUX MOCIEI0BATEIBHOCTH («IIETIOUKED)
IIPEBpALICHUI HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

* BBISIBJISITH B IPOLIECCE SKCIIEPUMEHTA MTPU3HAKH, CBUJIETEIbCTBYIOLINUE O MPOTEKAaHUU
XUMHUYECKON PEAKIINU;

* IPAUTOTOBJIATH PACTBOPHI C ONPEIEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

* OIIPEAEIIATH XapaKTep CPeibl BOJHBIX PACTBOPOB KUCIIOT M LIEI0YEH IO U3MEHEHUIO OKPACKU
WHJIUKaTOPOB;

® MPOBOAWTH KAYCCTBCHHLBIC PCAKIUHU, ITOATBCPKAAIOINEC HAJIMYNEC B BOOHBIX paCTBOpax
BEIICCTB OTACIBHBIX KATHOHOB 1 aHUOHOB.

® ONpCACTIATE MPUHAJICIKHOCTh HCOPraHUYCCKUX BEIICCTB K OAHOMY U3 U3YUYCHHBIX
KJ'IaCCOB/prrIHZ METaJJIbl U HEMETAJIJIBI, OKCHUbI, OCHOBAHUs, KMCJIOThI, COJIH,

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 MX Ha3BAHUSM;
* ONPEACIIATh BAJICHTHOCTh M CTENEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAHUIECKUX COCTMHEHUM 110 BaJICHTHOCTSIM M CTETICHSIM OKHCJICHUS
AJIEMEHTOB, a TAKKE 3apsaM UOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHHI
M COJIEH;

* OOBSCHATH 3aKOHOMECPHOCTHU U3MCHCHU A (i)I/ISI/ILIeCKI/IX 1 XUMHYECKUX CBOMCTB IMPOCTBIX
BCIIICCTB (MeTaJ'IJ'IOB u HCMCTaJ'IJ'IOB) M UX BBICHIUX OKCHAOB, O6p330BaHHI>IX 3JICMCHTaAMH
BTOPOI'O U TPETHETO IIECPUOI0B,

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBaTb O6I_HI/IC XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC I KaXXI0ro U3 KiIaCCOB
HCOPraHM4CCKUX BECIICCTB: KUCIIOT, OCHOBaHHﬁ, coneﬁ;

¢ IPUBOIWUTH ITPHUMCPBI peaKHHﬁ, MMOATBCPKAAOIUX XUMHUUYCCKUC CBOlCTBA HCOPraHN4YCCKUX
BCIICCTB: OKCUIOB, KUCJIOT, OCHOBaHHH U COJ'I@IZ;

¢ OIpCACIIATh BEIICCTBO-OKHUCIUTECIIb U BEIICCTBO-BOCCTAHOBUTCIIb B OKUCJIUTCIIbHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX

* COCTaBJIATH OKUCIUTEIHHO-BOCCTAHOBUTENIBHEIN OaaHC (,Z[J'IH HU3YUYCHHBIX peaKHHﬁ) I10
NMPpEATIOKCHHBIM CXEMaM peaKHHﬁ;

¢ IpOBOOUTD J'Ia60paT0pHBIe OIIBITHI, MOATBCPIKAAOINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX
KJIaCCOB HECOPraHNYCCKUX BCHICCTB,

* IPOBOIUTH JIAOOPATOPHBIE OMBITHI IO MOJYYEHUIO U COOMPaHUIO ra3000pa3HBIX BEIECTB:
BOJIOPO/Ja, KACIIOPO/Ia, YTIEKUCIIOTO ra3a, aMMHAKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOIIMX
peaKuuu.

IleBﬁTHKIIaCCHI/IK MOJYYUT BO3SMOKHOCTD HAYIUUTBCH:

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HIOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSIM;



* IPUBOJUTH IPUMEPBI PEAKIUIA, ITOATBEPKIAIOIINX CYILIECTBOBAHUE B3AUMOCBSI3U MEXK LY
OCHOBHBIMH KJIACCAMHU HEOPraHUYECKHUX BEIIECTB;

* POTHO3UPOBATH PE3YJIBTATHI BO3ACUCTBUS PA3IMUHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKOUN PEAKIINY;

* IPOrHO3UPOBATH PE3YIIBTATHl BO3ACUCTBUS Pa3IMYHBIX ()AKTOPOB HA CMELICHUE XUMUYECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHNYCCKUC CBOMCTBA BCIICCTB HAa OCHOBEC UX COCTaBa U CTPOCHMU,

* POTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSBIISATH OKUCIUTEIBHBIC I BOCCTAHOBUTEIIBHBIC
CBOMCTBA C YUETOM CTEIICHEN OKUCIECHUS JJIIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

® BBIABJIATH CYIIECTBOBAHUC Te€HETHYECKOM B3aMMOCBSI3U MCXKAY BCIICCTBAMU B PAAY: IMIPOCTOC
BCIICCTBO — OKCHUJ — T'MAPOKCUT — COJIb,

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* IPUBOJIUTH IPUMEPHI YPABHEHUHN PEaKIIMi, JeKallllX B OCHOBE IIPOMBILIUIEHHBIX CIOCOO0B
MOJTYy4EeHUS] aMMHAKa, CEPHON KHUCIIOTHI, YyI'yHA U CTaJIH;

* OMMKUCHIBATh (PU3NUECKUE U XUMUYECKHE MTPOTIECCHI, SBIISIOIINECS YaCThIO KPYrOBOPOTa
BEIIECTB B IPUPO/IE;

® OPraHru30BbIBATh, IPOBOAUTE YHCHHUYCCKUEC ITPOCKTHI IO UCCICIOBAHHUIO CBOMCTB BC€IICCTB,
HMCIOIINX BAXKHOC IMPAKTHUICCKOC 3HAUCHUC.

COJEPKAHHUE YYEBHOT'O KYPCA XHUMMHS 9 kiaacc 0a30Bblil ypoBeHb (684acoB)

IToBTOpenue kypca xumun 8 kiacca (5 4). [lepuoguyecknii 3aKk0H U IEPUOANYECKAs CUCTEMA
xuM. 35emeHToB JI. . MenneneeBa B CBETE€ CTPOCHHS aTOMOB. XHUMH4YeCKasi CBs3b. CTpoeHHe
BemecTBa. OCHOBHBIE KIJIACChl HEOPTaHWYECKHX COEIUMHEHUI: UX COCTaB, KiIacCHU(UKALIUA.
OcHOBHBIE KJIacChl HEOPraHMYECKUX COCAMHEHUN: UX CBOMCTBa. Pacu€rel mo XUMHYECKUM
YpaBHEHUSM.

Hemonctparmu. Tabnuna «Buabl cBs3ei». Tadnuma « TUITBI KpUCTATUIMYECKUX PEIISTOK

Pa3znen 1. Muoroo0pa3sue xumudeckux peakuui (18 4).

Tewma 1. Kmaccudukanust XaMudeckux peakiui (6 1)

Knaccudukanuss XuMUYECKHMX pPEaKIHi, peakluy COEAUHEHUsS, Ppa3NOKEHUs, 3aMelleHus,
oOMeHa. OKHCIUTENBHO - BOCCTAHOBHUTENbHBIE peakuuu. OKUCIUTETb, BOCCTAHOBUTEID,
MPOLIECChl  OKHCIEHUsi, BoccTaHoBieHMs. (CocTaBieHHE YpPaBHEHHH  OKHCIUTENbHO -
BOCCTaHOBUTEJIHHBIX PEAKIIMN C MOMOIIBIO METO/1a DJIEKTPOHHOTO OaaHca.

TemnoBbie 3¢ (heKTh XUMUYECKUX PeaKIiil. DK30TEpPMUUYECKUE U SHIOTEPMUIECKHUE PEAKIUU.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTh XMMHUYECKHX peakiuil. DakTopbl, BIMUSIONIME Ha
CKOpOCTh XUMHUECKHX peakuuid. [lepBoHauanbHbIle MPEACTABICHHS O KaTaln3e.

Hemoncmpayuu. Jlemoncmpayus onvlmos, GblACHAIOWUX 3A8UCUMOCHbL CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHulX ¢axkmopos.

Tabnuywr «Obpamumeie peaxyuuy, «Xumuueckoe pagnogecuey, «Ckopocmb Xumuyeckou
peaxkyuuy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuyeckum ypasHeHusm.

Ilpakmuueckasn padoma Nel. H3yuenue eruanusa ycioeuil nPo6e0CHUA XUMUUECKOU PeaKyuu
Ha eé cKkopocmb.

Oo6patumsie peakiuu. [IoHATHE 0 XUMHUYECKOM PaBHOBECHUH.

Tema 2. Dnextponutudeckas aucconuanus (12 1)

XUMUYECKUE PEaKINH, UIYLIME B BOJHBIX PACTBOpaAX. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI. MOHBIL
Karuons! n annonsl. ['uapaTHas Teopust pacTBOPOB.



DNEeKTPONUTHYECKAsT JAUCCOLMAIMS KUCIOT, OCHOBaHWHM, coneid. Crnabble W CHIIBHBIC
anekrposuthl. CTeneHp aucconmanuu. Peakmum HWOHHOTO oOMEHa. YCIOBUS MPOTEKAHUS
peakiuii oOMeHa 10 KOHIA. XWUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHUYECKHX
COCIMHEHUH B CBETE MPEICTABJICHUN 00 AIEKTPOJUTUYCCKON NUCCONMAINN U OKUCIUTEIBHO —
BOCCTAHOBUTEIbHBIX PEAKIIUSIX.

[TonsiTHE O THAPOIU3E COJIEH.

Pacuémui no ypasnenusm xum. peaxyutl, eciu 00HO U3 ewecmes 0aHo 6 U3DbIMKe.
Hemoncmpayuu. Hcnvimanue pacmeopog eewjecme Ha INeKMPUUECKYI0 Npo8oOUMOCHIb.
suorcenue uonos 6 2nekmpuieckom noJe.

Jlabopamopuvie onvimoi. Peakyuu obmena mexcoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa paboma Ne2. Pewenue sxcnepumenmansvhnovix 3aoau no meme «Ceoiicmea
KUciom, 0CHOGAHUIL U colell KaK 31eKmpoaumoe» na oaze yenmpa « Touxa pocmay
Konumponsnaa paooma Ne 1 no memam «Knaccugpukayus xumuueckux peakyuil» u
«Inekmponumuyeckas ouccoyuayun.

Pazjnen 2. Muorooopasue BelecTs.

Tema 3. I'anorens! (4 1)

Hemerannwl. [Manorensl. IlonokeHwe B NEPUOJAMYECKONM CHUCTEME XHMHUYECKHX JJIEMEHTOB,
cTpoeHne ux atromoB. Haxosxaenne B mpupoe.

DU3NYECKNE U XUMUYECKHE CBOMCTBA rajioreHoB. [lojiyueHne u npuMeHeHUe TrajoreHoB. XJIop.
duznyeckue W XUMHYECKHE CBOMCTBa xJopa. IIpumeHenue xiopa. XJI0pOBOJOPOI.
®usnueckue cpoiictBa. [lomyuenue. ConsHas xkucimora u ee conu. KauecTBeHHass peakius Ha
XJIOpU — HOHBL. Pacmo3HaBanue XIopua0B, OpOMHIOB, HOIHIOB.

Hemoncmpayuu. @usuueckue ceoticmea 2anozenos. llonyuenue x10poo0opooa u pacmeopenue
e20 6 gooe.

Jlabopamopmusie onvimul. Pacnoznasanue consaHol KUCIOMbl, XA10pUO08, OPOMUOOE8, UOOUOO8 U
tooa.

Ilpakmuueckan paooma Ne 3. Ilonyuenue conanoii Kuciomel u uzyyeHue eé ceoiicma.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopon u cepa. [lonoxxenne B mepuoandeckoil CUCTEME XUMUYECKHX AJIEMEHTOB, CTPOCHUE
nx atomoB. Cepa. Aimotponus cepel. Pusnueckue U XUMUYECKUe cBoiicTBa. Haxoxzaenue B
npuponae. Ilpumenenue cepel. CepoBogopon. CepoBojopojaHasi KHUCIOTa M €€  COJH.
KauectBennast peakuus Ha cyabhua- nousl. Oxcua cepol (1V).

CepHass KucioTa. XHMHYECKHE CBOWCTBAa pPa30aBJICHHOW M KOHIICHTPUPOBAHHOW CEpHOU
kucnoThl. KauecTBeHHass peakuus Ha cylnb(ar- HOHBL. XHMHUYECKHE pEaKIMH, JeXallue B
OCHOBE MOJIyYEHHS CEPHOI KHCIOTHI B IPOMBILIUIEHHOCTH. [IprMeHeHne cepHoil KUCIOTHI.
Hemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu NpUpOOHbIX
cynbhuoos, cynrbghamos.

Jlabopamopusie onvimsi. Pacnoznaganue cynvguo-, cynrbpum- u cyibgam-uornos 8 pacmeope
IIpaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0ad no meme « Kuciopoo u cepay.

Tema 5. Azot u pocdop (9 u)

A30T u docdop. ITonoxxenue B nepruoaUUECKON CUCTEME XUMHUECKUX JIEMEHTOB, CTPOEHHE UX
aTOMOB. A30T, (pu3nueckue U XMMUYECKHE CBOMCTBa, MOJTy4YeHHE U MpuMeHeHue. Kpyrosopor
azoTta B mpupoae. AMMuak. Ouznueckue U XUMUYECKHE CBOMCTBA, MOJNy4yeHUE, MPUMEHEHUE.
Conu amMmMOHUA. A30THas! KHCIIOTA U €€ CBOMcTBAa. OKUCIUTENbHBIE CBOMCTBA Q30THON KUCIIOTHI.
[Tomyuenue a30THOW KHCIOTHI B Jaboparopuu. XUMHUYECKHE pPEaKIMH, JIekKAIIue B OCHOBE
MOJIy4€HUSI A30THOU KHUCITIOTHI B MpoMbIieHHOCTH. [Ipumenenue. Conu. A30THBIE yI0OpeHUsI.
®dochop. Amnorponus. Pusuveckne u xumuyeckue  coiictBa. Oxcua docdopa (V).
docdopHas KHCIO0Ta, €€ COJU U YI00peHuUs.



Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeoperue 6 ooe. O3naKomieHue ¢ 0opazyamu
NPUPOOHBIX HUMPAMos, Gocgamos.

Jlabopamopnvie onvimvl. Bzaumoodeiicmgue coneil ammonus co werovamu. O3HakomieHue ¢
a30mubIMU U POochOpHBIMU YOOOPEHUAMU.

Ilpakmuueckasa paooma NeS. Ilonyuenue ammuaka u uzyuenue e20 ce0icma.

Pewenue 3a0au na onpeodenenue maccosoul (006EMHOLU) 00U 6bIXO0A NPOOYKMA PeaKyuu om
meopemuyecKu 803MOHCHO20.

Tema 6. Yriepon u kpemHuit (8 1)

Yrnepon u kpemHuil. [lonoxeHne B NEpHOAMYECKON CHCTEME, CTPOCHHE aTOMOB. YTIIEPOI.
Amnorporus. Ou3MUECKHe W XUMHUYECKHE CBOMCTBa yrieponaa. AncopOrus. YTapHblil ras.
VYrnekucnslid ra3. YroyibHasg KuciaoTa u ee coiu. KauecTBeHHas peakuusi Ha KapOOHAT — UOHBI.
Kpyrosopot B npupoze.

Kpemuuii. Oxcun kpemuus (1V). KpemnueBast Kucinora u ee COJH.

Crexmo. [lemeHT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u cpaguma. 3Hakomcmeo ¢ odpazyamu
npuUpoOHbIX Kapbonamos u cuaukamos. O3HAKOMAEHUe ¢ pa3IudHbIMU UOAMU MONIUBA.
O3HakomneHue ¢ 6u0amu cmexid.

Jlabopamopuvie onvimoi. O3HaKoOMAEHUE CO CBOUCMEAMU U 83AUMONPEBPAUEHUIMU KAPOOHAO8
u euopokapbonamos. Kauwecmeennvle peakyuu Ha KapOoOHam- U CUTUKAM-UOHDBL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3naseanue kapoonamoe na oaze yenmpa «Touxa pocmay

Pewenue 3aoau na eviuucienue maccol Uiy 00bEMa NPOOYKMaA peaxkyuu no u3eecmHou macce
unu 06vEMY UCXOOH020 8euecmad, CO0epHCauie2o NPUMeCH.

Konumponvnasa paooma Ne2 no meme «Hememannory.

Tema 7. OOmue cBoiictBa MetamuioB (11 )

Mertamnel. [lonoxkeHne B NEPUOAMYECKON CHCTEME, CTPOCHUE aTOMOB. MeTayuindeckasi CBS3b.
dusnyeckue cBOWCTBA. P aKTMBHOCTA METAUIOB. CBO¥MCTBa MeTauioB. OQOmime crocoObl
nosryueHusi. CrijiaBel METaJIOB.

Hlenounsie metamibl. [lonoxenne B mepHOIUMYECKOl cucTteMe, cTpoeHue aromoB. dusndeckue
u xuMmuueckue cBoiictBa. [Ipumenenue. Haxoxenue B nmpupoe.

lenouyHo3emenbHple MeTauibl. [lofokeHne B MEPUOIUYECKOW CUCTEME, CTPOCHHE aTOMOB.
duznyeckue W xumuyeckue cpoiictBa. IIpumenenune. Haxoxnenuwe B mnpupoae. Maruuii u
KaJbIUH , UX BaKHEUIIUEe coeMHeHus. JKeCcTKOCTh BObI M CIIOCOOBI €€ YCTPaHEHUS.
Amomunuii. [lonoxkeHne B NEPUOAMYECKON CUCTeMe, CTpoeHHe aToMoB. Dusnueckue Hu
xumuueckue cpoiictBa. [Ipumenenme. Haxoxxnenue B mpupoge. AMQPOTEPHOCTh OKCHUAA U
TUAPOKCUA ATIOMUHHUSL.

XKenezo. IlonoxeHue B MEPUOIUYECKON cCHUCTEME, CTpOeHHE aToMOB. Du3nyeckue U
xumuueckue cpoiictBa. Ilpumenenue. Haxoxaenue B mpupone. Baxueiimue coeauHeHUS
xKenesa: okcuabl, ruapokcuanl u conn skene3a (1) u xenesa (111). KauectBennas peakius Ha
WOHBI.

Hemoncmpayuu. 3naxomcmeo ¢ oOpazyamu 6aXdCHeUWUx conel Hampus, Kaius, APpUpOOHbIX
COeOUHeHUTl Kalbyus, pyoamu dxceiesd, COeOUHeHUAMU antomMunus. Bzaumooeticmesue wenounuix,
WeI0YHO3eMeNbHbIX MEMALI08 U antoMunus ¢ 6000u. Coicueanue dceneza 8 KUCIOpoOe U Xaope.
Jlabopamopuvie onvimsi. [lonyuenue eudpokcuoa anOMuHus U 63aumooelcmsue e20 ¢
Kkucnomamu u wenodamu. Ilonyuenue euopoxcuoos sceneza(ll) u (I1l) u é3aumooeticmsue ux c
KUciomamu u weiouamu.

Ilpakmuueckasn padoma Ne7. Peuwienue sxcnepumenmanvuulx 3aoay no meme «Memannvl u
UX COeOUHeHUs.

Konmponvnas paooma Ne3 no meme «Obuue ceoiicmea memasnoe»



Pa3nen 3. Kparkuii 0030p BakHeHIIMX OPraHU4eCKUX BellecTB.

IIpeamer opranudeckoil xumuu. HeopraHmdyeckne M OpPraHMYECKUE COCIUHEHHUs. YTIEpOd —
OCHOBa >KM3HM Ha 3emisie. OCOOCHHOCTM CTPOCHHMsS aroMa Yriepoja B OPraHUYEeCKUX
COCIMHCHUSAX.

VYraeBonoponsl. [Ipenenbubie yrieBogopoasl. MeraH, staH, npornaH. CTpyKTypHbIE (HOPMYITBI
YIIIEBOIOPOIOB. ['OMonornyecknuii psa npeaesbHbIX yriaeBoaopoaoB. ['omonoru. @usnueckue u
XMMUYECKHE CBOWMCTBA INIPEAEIBHBIX YIJIEBOJOPOJOB. Peakuuu ropeHue H 3aMELICHUS.
Haxosxnenue B npupone. Ilpumenenne.

HenpenenbHuble yrieBogopoabl. ODTHJICHOBBIA psiJi HENPEAEIbHBIX YIJIEBOJOPOJOB. IDTUIIEH.
Ou3nyecKue W XHUMHUYECKHE CBOWCTBA ATWieHa. Peakuus npucoenvHeHus. KadecTBeHHbIE
peakuuu. Peakiusa nonumepusauuu. [lommatuien. [Ilpumenenne stuexa.

AUETUIIEHOBBIM psii  HENpEeAENbHBIX YriaeBOAOPoAoB. AnerwieH. CBoMCTBa aleTHIIEHA.
[IpumeHenue.

[TpousBoaubie yrieBoaoponoB. Kparkuit 0030p OpraHMYecKUX COEIUHEHHI: OJHOATOMHBIC
cupThl, MHOrOATOMHBIE CHUPTHI, KAPOOHOBBIE KUCIOTHI, CI0XKHBIE 3(DUPBI, KUPBI, YTIEBOIDI,
AMUHOKHCIIOTHI, OesKu. Posib OeIKOB B OpraHusme.

[ToHsiTHE O BBICOKOMOJEKYISPHBIX BemlecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMEpP, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJINMEPU3ALUH. [TonusTHnen, MOJIUIIPOTIUIIEH,
MTOJIMBUHUIXJIOPH/L.

Jemoncmpayuu. Mooenu monekyn opeanuyeckux coeOuHeHut, cxemvl, mabauybl.

Topenue yene6000po006 u oonapyicenue npooyKmoe8 ux 20peHus.

Obpas3zyvl Heghmu u NPOOYKMO8 Uux nepepadomxu.

Buoeoonwvimul no ceoticmeam oCHOBHbIX KIACCO8 GeULeCms.

Pacuemnvie 3a0auu. Ycmanosnenue npocmetiweti ¢oopmynel eewgecmea no maccovim O00JAM
91EeMEHMO8.

TEMATHYECKOE IINTAHUPOBAHME (1m0 pa3aenam)

Ne/n | HaumeHoBaHue paszjaesia KoanuyecTBo 4acoB B
padoueii mporpamme

1. [ToBTOpeHME Kypca xumMuu 8§ Kiacca 5
2. MHoroo6pa3ne XUMUYECKUX PeaKIuit 18
3. MHoroo6pa3ue BeecTB 38
4, Kpatkuit 0630p BaKHEHIITUX OPTraHUYECKUX BEIIECTB 7

HUroro 68




KAJIEHJAAPHO —- TEMATHYECKOE INTAHUPOBAHUE

Ne Tema ypoka KoJu1-Bo yacoB
Ypo
Ka
IToBTOpPEHNE OCHOBHBIX BONMPOCOB Kypca 8 kiacca (5 4.) 5
1 | Ilepuonuyeckuii 3aKOH ¥ IEPUOTUIECKAsi CHCTEMa XUM. diieMeHToB []. 1. 1
MeHnieneeBa B CBETE CTPOCHUS aTOMOB
2 Xumudeckas cBsa3b. CTpOCHHE BEIIECTBA 1
3 OCHOBHBIE KJIACChI HEOPTAHMYECKUX COSMHEHUMN: UX COCTaB, Kiaccuukanus 1
4 OCHOBHBIE KJIACChl HEOPTraHUYECKUX COCAMHEHUM: NX CBOMCTBA 1
5 | Pacu€Tel mo XMMHUYECKUM ypaBHEHUSIM 1
Pa3nen 1. Muorooopasue xumudeckux peaknuii (18 u) 18
6 | Tema 1. Knaccugukayusa xumuueckux peaxyutl (6 u) 1
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIHH.
7 | Peakiuu coeAMHEHUs, Pa3JI0KEHUS, 3aMEIIEHHS] 1 0OMEHa C TOYKHU 3PEHHUS 1
OKHCJICHUS U BOCCTAHOBJICHHUSL.
8 | TemnoBoii 3(h(PpeKT XUMHIECKUX pEaKIHil. K30 - K SHAOTCPMHUCCKHE PEAKITUH. 1
9 | Cxopocth xuMudeckux peakiuii. [leppoHadaabHble NPECTABICHUS O KaTallu3e. 1
10 | IlpakTuyeckas padora Nel. U3yyeHue BIUsIHUS YCJIOBUIi POBeIeHUsI 1
XHMHMYECKOH peaKklMu HA €€ CKOPOCTh.
11 | O6paTumsbie U HeoOpaTuMble peakinu. [loHsATHE 0 XUMHUYECKOM paBHOBECHH. 1
12 | Tema 2. Snexkmponrumuuecxasn ouccoyuayus (12 1) 1
CyIHOCTh npoiiecca IEKTPOJIUTUYECKON JUCCOIMAIIHH.
13 | DnexTpoauTHYecKas TUCCOLUAIUS KUCIOT, OCHOBAHUM U COJICH. 1
14 | Cnabble u cuiibHBIE HJEKTPOJIUThl. CTeNEeHb TMCCOIUAIINH. 1
15 | Peakuuu HOHHOTO OOMEHA M YCIOBUS UX MPOTEKAHUS. 1
16 | JLO. Ne 1. Peaxkyuu obmena medxncoy pacmeopamu 21eKmpoaumos 1
17 | Xumudeckue cBOWCTBAa OCHOBHBIX KIaCCOB HEOPraHUYECKUX COETUHEHUN B CBETE 1
Mpe/ICTaBICHUA 00 PMEKTPOTUTUYECKON TUCCOLIUAIIN 1 OKUCITUTEIHHO-
BOCCTaHOBUTEJIHLHBIX PEAKITUSIX.
18 | Xumudeckue CBOHCTBAa OCHOBHBIX KJIAaCCOB HEOPTaHUUYECKUX COEUHEHUN B CBETE 1
MPEJICTaBICHUA 00 PIEKTPOTUTUYECKON TUCCOLUAIIIN H OKUCITHTEIHHO-
BOCCTaHOBHUTEJILHBIX PEAKITUSIX.
19 | l'ugponus coneil. 1




20 | IIpakTnyeckas pa6ora Ne2. Pemmenue yKCepuMeHTAJIbLHBIX 32124 M0 TeMe 1
«CBoiicTBa KHCJI0T, OCHOBAHUI U COJIeil KaK 3JIeKTPOJUTOBY.
21 | Pacuémul no ypasHeHusam Xum. peakyuil, eci 00HO U3 eeujecmes 0ano 8 uzovimie. 1
22 | O0oOmmenue u cucreMaTu3anus 3Hanuil mo remam «Knaccuduranus XuMU4eCKux 1
peakumii» U «DIEKTPOJIUTHIECKAS TUCCOLIUAIIHS.
23 | KonrpoJabHas pagora Ne 1 mo temam «Kinaccupukanus XuMu4ecKux 1
peakuuii» U «IeKTPOTUTHYECKAS TUCCOLHALUY.
Pa3nen 2. Muorooopasue BemectB (38 1) 38
24 | Tema 3. I'anocenwvt (4 u) 1
OOm1ast xapakTepuCTHKa HeMETauoB. [1010)kKeHHE TaIOTEHOB B MIEPUOIMIECKOM
TaOIHIIe U CTPOCHUE UX aTOMOB. CBOWCTBA, MMOJIydYCHHE U IIPUMEHEHHUE TaJIOTEHOB.
Xnop. JI_ O. Ne 2. 3uakomemeo ¢ obpazyamu RPUpOOHbIX COeOUHEHUL HEMEMALLO8
(xnopudamu, cyrvuoamu cyrvpamamu, HUMpPaAmamu)
25 | XJI0pOBOJIOPOJI: TIOJTy4EHUE W CBOKCTBA. 1
26 | ConsnHas xucnora u €€ comu. JLO. No 3. Kauecmeennas peakyusi Ha X10puo-uoH 1
27 | MpakTuyeckas padora Ne3. [TorydeHue COISTHON KHCJIOTHI M M3yYeHHE €€ 1
CBOJICTB.
28 | Tema 4. Kucnopoo u cepa (6 u) 1
[TonosxeHne KUCIOPOaa M Cephl B MEPHOANIECKON CHCTEME XUMHUIECKUX
AIIEMEHTOB, CTpOeHHe uX atoMoB. Cepa.
29 | Ceporojiopoa. Cymbhusl. 1
30 | Okcup cepsl (IV). CepHucrast KHCI0Ta M €€ COJIH. 1
31 | Oxcun cepsl (VI). Cepnas kucnora u e€ com. JLO. Ne 4 1
— HeKomopble Xum. C80UCMBA CEPHOLL KUCIOMbL,
- KauecmeeHHas peakyus Ha cyabpam-uon
32 | OkucnuTenbHbIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI. 1
33 | [IpakTnyeckas pa6ora Ned. PemmeHue yKCepuMeHTAJIbLHBIX 32124 110 TeMe 1
«Kucsopon u cepay.
34 | Tema 5. A3om u pocghop (9 u) 1
[Tonoxenue azota u pocdopa B NEpUOAUYECKOI cUCTEME XUMUYECKUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T: CBOMCTBA U IPUMEHEHHUE.
35 | Ammuak. Ousndeckue U XuMudeckue cBorictea. [lonydeHue u npruMeHeHHe. 1
36 | IIpakTnuyeckas pa6ora NeS. IlosrydueHne aMMHaKa ¥ U3yYeHHe €ro CBOHCTB. 1
37 | Comn ammonus. JIL O. Ne 5. Pacnosnasanue KamuoH08 aMMOHUS. 1
38 | Pewenue 3a0au na onpedeneHue mMaccoBoll (00bEMHOLL) 00U 8bIX00A NPOOYKMA 1
peaxkyuu om meopemuecki 603MONCHO2O0
39 | A30oTHas KUCIOTA. 1
40 | Conu a30THOM KUCIOTHL. A30THBIE YAOOpEHUSI. 1
41 | ®ocdop. Annorponus docdopa. Coiicta ocdopa. 1
42 | Okcun docdopa (V). @ochopnas kucnora u e€ conu. Pochopusie ynodpenus. J1L 1
0. Ne 6. 3nakomcmeo ¢ MunepanbHulMu YOOOPEHUAMU
43 | Tema 6. Yenepoo u kpemnuii (8 ) 1
[Tonosxenue yriepoaa u KpeMHUs B IEPHOAMYECKON CHCTEME XMMHUYECKHX
3JIEMEHTOB, CTPOEHHE UX aTOMOB. YTJIEPOJI.
44 | YrapHslii ra3, cBoicTBa, PU3HOJIOrHYECKOE ACHCTBHE HA OPTraHU3M. 1
45 | Yruekucnslii ra3. YrojibHas KucioTa u e€ conu. KpyroBoport yriepoja B mpupo/ie. 1
JI. O. Ne 7. Pacno3nasanue kapboHam - UOHOS.
46 | IpakTyeckas padora Ne6. [loayuenue okcuaa yriepoaa (IV) u uzyuenne 1
ero cpoiicTe. PacnnosHaBanne kapOooOHATOB.
47 | KpemHuit u ero coeaunenust. CuiMkaTHasi IpOMBIIUIEHHOCTh, JI. O. Ne 8. 1

IIpupoonuvie cunuxamol




48 | Pewenue 3a0ay Ha 8bIHUCTIEHUE MACCHL UTU 00BEMA NPOOYKMA Pearyuu no 1
U38eCmMHOU Macce Ui 00bEMY UCXOOHO20 Geecmsd, co0eprHcaueco NpUMecy

49 | O6oOmieHue u cucTemMaru3aiws 1o reme «Hemeramib 1

50 | KourpoJbHasi pagoTa Ne2 no teme «Hemerasibiy. 1

51 | Tema 7. Obwue ceoticmea memannosg (11 u) 1
OO6mmas xapakTepucTiuka MetayioB. @usnyeckue cBorictBa. CruiaBel METAIJIOB. JI.
0. No 9. 3naxomcmao ¢ obpasyamu Mmemannos u cniagos (paboma c KoJINeKyuimu)

52 | HaxoxjaeHrne METaJJIOB B MPUPOJIC U 00IIHe crioco0bl Ux monydeHus. [lorsaTue o 1
Metamnyprun. JI. O. Ne 10. Boimecnenue 00H020 Memaiia opy2um u3 pacmeopa
conu

53 | XumMuyeckne CBOMCTBA METAILIOB. DIEKTPOXUMHUUESCKIH Psi/T HAPSKSHUI 1
METaJUIOB.

54 | lllemouHple METAILIHI. 1

55 | Maruwnii. lllenouHo3eMenbHbIE MeTaLIbI. JKEeCTKOCTh BOIBI M CIIOCOOBI €€ 1
yCTpaHEHHUS.

56 | Amomunmii. Haxoxxnenune B npupose. ColictBa amomunus. JI O. Ne []. 1
3Hakomcmeo ¢ coeOuHeHUAMU antOMUHUSL

57 | Keneszo. Haxoxnaenue B mpupoae. CBOMCTBA kele3a. 1

58 | Coemunenus xenes3a. JI O. Ne 12. 3nakomemeo ¢ pyoamu dicenesa 1

59 | MIpakTuyeckas padora Ne7. PemeHue 3KciepuMeHTAIbHBIX 32/124 110 TeMe 1
«MeTaJUTbl H MX COETHHEHHSD.

60 | O6oOEenne U cucteMaTu3anys 1o reMme «OO01e CBOMCTBa METAJIOBY 1

61 | KonTpoabHas padora Ne3 nmo teme «O01me CBOCTBA METAJJIOBY 1

Pa3nen 3. Kparkuii 0630p BajkHeillIMX OpraHu4ecKux BemniecTn (74)

62 | Opranuueckasi XuMHsI. 1

63 | Yraesogopoawl. JI. O. Ne [3. 3nakomcmeo ¢ yeném, Heghmbvio, npoOyKmamu 1
nepepabomxu

64 | Kucnopoaconep:kalime OpraHuuecKre COSTMHEHUS: CITUPTHI, KApOOHOBBIE 1
KHUCJIOTBI, CJIOKHBIE 3(UPBL, )KUPBI, YTIIEBOIBI.

65 | AMuHOKHKCIOTHL benku. 1

66 | ITosmmmepsr. 1

67 | UToroBasi KOHTpOJILHasi padoTa Ne 4., 1

68 | Ob6oO6maronuii ypok 1




