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1. ITosicHuTeIbHAS 3aMUCKA
Pabouas nporpamma no xumun Ha 2021/22 yaebHblii roa 1uist o0yvaromuxcs 9-ro kinacca pa3paboTtana
u peanuzyercs Ha ocHoBe YMK nox penakiueii I'.E. Pymsutuca, @.I'. @enpamana mo xumun i 9-x Kiac-
coB. [lyis peanm3anuu mporpaMMbl HCTIONIB3YIOTCS mocoOus u3 YMK miis negarora u 00y4aronmxcs.
N3yuenne xumun B 8 Kjacce HaIIPaBJIEHO HA JOCTUKEHHUE CIEAYIOLIUX LeJleii:

1) popmupoBanue y o0yqaromuxcs yMEeHUs BUJIETh U IOHUMATh IEHHOCTh 00pa30BaHus, 3HAYMMOCTb XH-
MHYECKOT0 3HAHUS JJIs KaKIO0I0 YelI0BeKa HE3aBUCUMO OT €ro IpoQecCHOHaIbHOM e TeIbHOCTH; YMEHUS
pas3nnyath (akThl U OLEHKH, CPABHUBATh OLICHOYHBIE BBIBO/bI, BUIETh UX CBSI3b C KDUTEPHSAMH OLIEHOK U
CBSI3b KPUTEPHEB C OIIPEJECICHHON CUCTEMOM LIeHHOCTeH, (hOpMyIUpOBaTh U OOOCHOBBIBaTh COOCTBEHHYIO
HO3ULUIO;

2) popmupoBaHue Yy 00yUarOIUXCs [EIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHUH B CO3/IaHUH COBpE-
MEHHOH €CTEeCTBEHHO-HAYYHON KapTUHBI MUPA; YMEHHS OOBSICHITH 00BEKTHI M MTPOLIECCHI OKPY KAIOIIEH
JEHCTBUTEIIBHOCTU — IIPUPOJHOM, COLMATIbHOM, KYJIbTYPHON, TEXHUYECKOU CpEeibl, UCIIONb3YS IS

TOr0 XUMHUYECKHUE 3HAHUS;

3) npuobpeTeHne 00yyaroIUMUCS OIbITa pa3HOOOPa3HOM AEATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS;
KJIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUISl Pa3InYHbIX
BUJIOB JIEATEIILHOCTHU: PELIEHUs MpoOIeM, IPUHATHS PELICHUH, TOKCKa, aHaau3a 1 00paboTku HHpopma-
II1H1, KOMMYHUKaTUBHbBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYTHHUUYECTBA, O€3011aCHOr0 OOpaIlleHus C Be-
IIECTBAMH B [TOBCEIHEBHOM KM3HHU.

B 2021-2022 yuebHoM rony Ha Kypc «Xumus» B 9 kiacce B yueOHOM IJIaHE IIKOJIBI OTBOIUTCS 2

qaca B HEJEII0, YTO COCTaBIIsIET 68 4acoB B rof.

2. Tlnanmpyemble pe3yJibTaThl 0CBOEHHA Kypca «Xumumn» B 9 Kiiacce.
Peanunzanus nporpaMMsel o XuMuM B 9 -X Kjlaccax HalesleHa Ha JOCTMDKEHUE YYalIUMUCSA TpeX Tpymd
Pe3yJIbTaTOB: MPEAMETHBIX, METAIIPEIMETHBIX, TUYHOCTHBIX.
JIMYHOCTHBIMH pe3y/IbTaTaMM M3yUYeHUs IpeaMeTa « XUMUsD) SBIISIOTCS CIEAYIOLINE YMEHUS:

ITocTenenHo BBICTPanNBATb COOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC!

— OCO3HaBaTh COBPEMEHHOE MHOI000pa3re TUIIOB MUPOBO33PEHNS, 00ILIECTBEHHBIX, PETUTHO3HBIX, ATEUCTH-
YECKUX, KyJIbTYPHBIX TPAJAULIUNA, KOTOPBIE ONPEAETAIOT pa3Hble 00BICHEHHS POUCXOSAIIETO B MUPE;

— € y4€TOM 3TOT0 MHOT'000pa3us MOCTETIEHHO BhIPa0aThIBATh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE JKU3-
HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN )KU3HEHHBIN OIIBIT;

— YUYHUTBECA NPU3HABATD NPOTUBOPECYNBOCTE U HCSaBepIHéHHOCTB CBOHMX B3IJIAA0B HAa MUP, BOSMOKXHOCTb UX
HU3MCHCHUA.

Y4YuThCS HCHOIB30BaTh CBOM B3IJISIbI HA MUDp AJId 00BsICHEHUS Pa3JINYHBIX CHTyaHHﬁ, peuiC€HuA BO3HHUKAI0-
110050,¢ HpO6J’ICM 1 U3BJICHCHUS ) XKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTH U U3y4yaTh B yUeOHHKaX MO pa3HbIM IpeaAMeTaM Marepuan (U3 Mak-
CUMYMa), UIMEIOIINNA OTHOIIEHHE K CBOUM HMHTEpEecam.

Hcnonp30BaTh CBOM MHTEPECH! JJI BIOOpA MHAMBHIyalIbHOM 00pa30BaTeIbHON TPACKTOPUH, TOTEHIIHAIb-
HOU Oyaymiei mpo¢eCcCuu U COOTBETCTBYIOIIETO MPO(HIEHOTO 00pa3oBaHUsI.

[TproOpeTraTh ONBIT y4acTus B JefiaX, IPUHOCALINX MOJIb3Y JIIOISIM.

Y4UThCSI CaMOCTOSITEIIBHO BBI6I/IpaTB CTWJIb IOBCACHUSA, ITPUBBIYKH, O6CCHC‘-II/IB3.IOIJ_[I/IC 0e30IMacHBII o6pa3
JKU3HHU U COXPAaHCHHUEC 310POBbA — CBOCTO, a4 TAKIKC OJIM3KUX JIroJel u OKpYKaromux.



VYUUTBCS CAMOCTOSATEIBHO IPOTUBOCTOSTH CUTYAIHSIM, TPOBOLMPYIOIIMM Ha ITOCTYIIKH, KOTOPBIE yTPOKAIOT
0€30IaCHOCTH U 37I0POBBIO.

Br16upath nocTynku, HalelIeHHbIE HA COXpaHEHHE 1 OepeKHOe OTHOIEHUE K MIPUPOJE, OCOOCHHO KHUBOH,
u30erasi MPOTUBOIIOJIOKHBIX MTOCTYNKOB, IIOCTETIEHHO Y4ach M OCBaWBasi CTPATETHIO PAllMOHAIIBHOTO IPUPO-
JIOIOJIb30BaHMS.

Yuuthcs yOexaarh OPYrux JIOACH B HEOOXOJAMMOCTH OBJIAJICHUS CTPATETHEH PallMOHAIBLHOTO MPHUPOJIO-
[IOJIb30BAHUSL.

Hcronp30BaTh 3KOJI0rMYECKOS MBIIIICHHE JIIA BBI60pa CTpaTeruun COOCTBEHHOTO IIOBCIACHHSA B KQUECTBE O/1-
HOM 13 IIEHHOCTHBIX YCTaHOBOK.

CpencTBOM pa3BHUTHUSL JIMYHOCTHBIX PE3YJbTAaTOB CIy)KaT Y4eOHBI MaTepuall U MPOJIYKTUBHBIC 3aJaHUS
y4ueOHHMKa, HalleJIEHHbIE Ha 6-10 TMHUIO Pa3BUTUS — YMEHHUE OLICHUBATh [IOBEJICHUE YEJIOBEKA C TOUKH 3PEHUS
XUMHUYECKON 6€30IaCHOCTH IO OTHOIIEHHIO K YEJIOBEKY U MPHUPOJIE.

MeTtanpeaMeTHBIMH Pe3yJIbTaTaMH U3YUCHHS Kypca « XUMHUS» SBISCTCS (OPMUPOBAHNE YHUBEPCAIh-
HBIX yueOHbIx neiicteuii (Y'Y ).

PeryastuBubie YY/:

CamocrosTenbHO 0OHapyKUBaTh U (POpMyJIMpOBaTh MpPoOIEMy B KIACCHOW M MHAMBUIAYAIbHOM yueOHOM
NeSITeIbHOCTH.

BoiaBurats Bepcuu pereHus npo0aemMbl, 0CO3HABAaTh KOHEUHBIN Pe3yJIbTaT, BBIOUPATh U3 MPEII0KEHHBIX U
HCKAaTb CaMOCTOSITEIILHO CPENCTBA JOCTHKEHUS LICIIH.

CocTaBisTh (MHAMBUAYAIBHO WIK B ITPYMIE) IUIaH PELIEHUS IPo0OIeMbl (BBIIIOIHEHUSI IPOEKTA).
[ToxOuparh Kk KaxI0# mpodieme (3a1aue) aIeKBaTHYIO € TCOPETUICCKYIO MOJICTIb.

Paboras mo MNPEAJIOKCHHOMY U CaAMOCTOSATCIBHO COCTABJICHHOMY IUJIaHY, HUCIIOJIB30BATh HApsAAy € OCHOB-
HBIMHU U JOIOJIHUTCIIBHBIC CPCACTBA (cnpaBquaﬂ JIATEpaTypa, CJI0XKHBIC HpI/I60pBI, KOMHBIOTep).

HJ'IaHI/IpOBaTB CBOIO MHAVWBUAYAJIbHYIO O6p330BaTeJ'IBHy10 TPACKTOPHUIO.

PaGorath 1Mo caMoCTOSITEIHLHO COCTaBJICHHOMY IIJIaHY, CBCPASACH C HUM U LCJIbIO ACATCIIbHOCTH, UCIIPABJIAL
OH_II/I6KI/I, HCIIOJIB3YA CaMOCTOSATCIIBHO HOI[O6paHHBIe cpeacTBa (B TOM YHUCJIC U I/IHTepHeT).

CB000IHO TOJIB30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OILIEHKU U CAMOOLIEHKH, UCXOAS U3 1IeJIh U UMEI0-
HIMXCSl KPUTEPUEB, pa3iinyasi pe3ysbTar U CrocoObl IeHCTBUH.

B XO0J€ NMpEACTABJICHUSA IMPOCKTA AaBaThb OLCHKY €0 pE€3yJjibTaTaM.

CaMocCTOATEIHHO OCO3HABaTh MPUYMHBI CBOETO yCIleXa WM Heyclexa U HaXOAUTh CIIOCOOBI BBIXOJa U3 CH-
TyaluH Heyclexa.

YMeTh OIICHUTH CTEICHb YCIICHIHOCTH CBOEH I/IHI[I/IBI/II[yaJIBHOﬁ O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH.

I[aBaTB OLICHKY CBOUM JIMYHOCTHBIM Ka4Y€CTBAM U Y€PTaM XapaKTCpa («KaKOB ﬂ»), OIPCACIIATH HAITPABJICHU A
CBOCTO pa3BUTHUA (((KaKI/IM s X041y CTaTb», «4TO MHEC JJISI 3TOI'O HAO C,Z[CJ'IaTB))).

CpenctBoM GpopMupoBaHUs perylaTuBHbIX Y Y/l ciyKaT TeXHONOTHs MPoOJIEeMHOr0 AUajIora Ha Tare u3y-
YEHUs HOBOTO MaTepHayia U TEXHOJIOTHS OIICHUBAHUsI 00pa30BaTEIbHBIX JOCTHIKEHNN (YIeOHBIX YCIIEXOB).

ITo3naBartenbHbie YY :

AHanM3upoBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH U 00001IaTh TOHATHS:



- AaBaThb OMPECACIICHUEC TIOHATHUAM Ha OCHOBC U3YUYCHHOI'O HAa PA3JIMYHBIX MPpEAMETaX yqe6Hor0 Marcpuaia,
- OCYHICCTBJIATD JIOTUYCCKYIO OIICPALIUIO YCTAHOBJICHUA POJO-BUAOBBIX OTHOmeHHﬁ;

- 0000111aTh TOHATHUS — OCYIIECTBIIATH JJOTHUECKYHO ONEPAIHIO MePEeX0/ia OT MOHSITHS ¢ MEHBIIMM 00BEMOM
K [IOHATUIO ¢ 00JIbINUM 00BEMOM.

CTpouTh J1O0rM4ecKoe paccyskKI€HUE, BKIIOYAOIIEE YCTAHOBJIEHNE IPUUMHHO-CIIEICTBEHHBIX CBA3EH.

CO3I[aBaTI) MOZICIIN C BBIACIICHUEM CYHICCTBCHHBIX XapaKTCPUCTUK O6’E>CKTa, HpeO6paBOBBIBaTB MOACIN C
L ECJIBIO BBIABJICHUS O6HII/IX 3aKOHOB, OIIPCACIIAOINX JAaHHYIO IPEAMCTHYIO 0071aCTh.

[TpencraBisaTh nHGOpPMALIHIO B BUAE KOHCIEKTOB, Ta0JHUII, cXeM, TpadUKOB.

[IpeoOpazoBbIBaTh HHGOPMALIMIO U3 OJJHOTO BUJA B IPYTOM M BEIOMpATh yA00HYIO0 11 ce0st hopmy ukca-
uu U npeacrapineHus nadopmanuu. [IpencraBnsaTs nHGOPMALIUIO B ONTHMAIBLHON ()OpME B 3aBUCUMOCTH
OT ajipecara.

[Tonnmast mo3uuIo Ipyroro, pa3andarh B €ro peur: MHEHHUE (TOUKY 3pEHUs), 10Ka3aTeIbCTBO (ApIyMEHTHI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOpUHU. [IJIs1 3TOr0 CaMOCTOSTENBHO UCIIOIb30BaTh Pa3IMYHbIE BUAblI YTCHUS
(M3yyarolee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOUCKOBOE), IPUEMBI CITYIIaHUS.

CamMomy co3flaBaTh UCTOUYHUKHA MH(OPMAIIMK Pa3HOTO TUIA U I PA3HBIX ayJAUTOpUiA, cOOII0aaTh HHPOP-
MAI[MOHHYIO TUTUEHY U TpaBUiia HHPOPMAIIMOHHON 0€301MacHOCTH.

YMeETh UCII0JIB30BaTh KOMIIBIOTEPHBIE U KOMMYHUKALMOHHbBIE TEXHOJOIMU KaK MHCTPYMEHT U1l TOCTHKE-
HUS CBOMX IIeJiel. YMETh BBIOMpPATh aJIeKBAaTHBIC 3aJjade MHCTPYMEHTAJbHbBIE IPOrpaMMHO-anapaTHbIe
CPENCTBA U CEPBHCHI.

CpenctBoM (popMupoBaHus mo3HABATENbHBIX Y'Y /] ciry>kaT ydeOHbI MaTeprai U IpOXyKTHBHBIE 3adaHuUs
yueOHUKa, HalleJIeHHble Ha 1—4-i TMHUK pa3BUTUS:

- OCO3HaHME PoJH BemiecTB (1-1 TMHUSA pa3BUTUA);

- PACCMOTPEHNE XUMUYECKUX MTPOLECCOB (2-51 TUHUS PA3BUTHUA);

- UCTOJIb30BAHUE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUSA PA3BUTHSA);

- 00BSICHEHHE MHpPa C TOUKH 3PEHUS] XUMHHU (4-51 IUHUS pa3BUTHS);

- OBJIQJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHMS (6-51 JIMHUS PA3BUTHSA).
Kommynukarusubie YY/I:

OtcTanBasi CBOIO TOUKY 3p€HUS, IPUBOAUTH apTyMEHTHI, IOATBEPkKAAs UX (paKTaMu.

B muckyccum yMeTh BEIBUHYTH KOHTPAPTyMEHTHI, Tiepe(pasupoBaTh CBOIO MBICIH (BIaJICHHE MEXaHU3MOM
SKBUBAJIEHTHBIX 3aMEH ).

Yautbcs KPUTHYHO OTHOCUTLCH K CBOEMY MHCHUIO, C TOCTOMHCTBOM IIPU3HABATDH OIIMOOYHOCTH CBOET0 MHE-
HUA (CC.III/I OHO TaKOBO) " KOPPCKTHUPOBATH €I0.

IToHnMast o3uIrIo ApPYyroro, pa3jndaTthb B €T0 pCUH: MHCHUC (TO‘-IKy 3pCHI/IH), JA0Ka3aTCJIbCTBO (apFYMCHTBI),
(I)aKTBI; THUITIOTE3bI, aAKCHOMBI, TCOPHUH.

YMeTn B3IIAHYTH Ha CUTyallHuIO C WHO MMO3UIHUHU U JOTOBAPUBATHCA C JIFOABMH MHBIX HO3HHI/II>1.



CpenctBoM (hopMUPOBaHUS KOMMYHUKATUBHBIX Y'Y [ cimy’KaT TEXHOJIOTHS MPOOJIEMHOTO Tuajora (mooyx-
JAIONIVH U TIOBOASIINI TUAJIOoT) U padoTa B MaJIbIX TPYMIAX, TAKKE UCTIOIH30BAaHUE HA YPOKAX AJIEMEHTOB
TCXHOJIOTUHU MPOAYKTHUBHOI'O YTCHUA.

IIpenmeTrHble pe3yJibTaThI:

1) npeacraBieHre 0 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUI MPUPO/IbI, TOHUMaHHE 0OBEKTUB-
HOW 3HAYMMOCTH OCHOB XMMHUYECKOHW HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTa 00-
1IeH KyJIbTYpPbI U IPAKTUYECKOH eI TEIHHOCTH YEIOBEKa B YCIOBUSAX COBPEMEHHOTO O0IIECTBA; TOHUMAHHE
MecTa XMMUH CPeIH APYTHX eCTECTBEHHBIX HAYK;

2) BJIaJICHUE OCHOBAMHU MOHATUMHOIO alapaTa U CUMBOJUYECKOTO S3bIKA XUMUU JISI COCTABIICHUS
dbopMyIJl HEOPTaHMYECKUX BEIIECTB, YPABHCHUN XMMHYECKHUX PEAKIINI; BJIaJeHUE OCHOBAMH XUMHUYECCKOM
HomeHkatypbl (IUPAC u TpuBHabHON) U YMEHHE HUCIIOIB30BATh €€ NI pelieHus yueOHO-TI03HaBATEeIb-
HBIX 33]1a4; YMEHHE HUCIOJIb30BATh MOJIEIH JIJIsl OOBSICHEHUS CTPOSHUSI aTOMOB M MOJIEKYJ;

3) BnajieHne CUCTEMON XMMHMUYECKUX 3HAHUHM U YMEHHUE IPUMEHATh CUCTEMY XUMUYECKUX 3HAHUM, KO-
TOpast BKIIIOYAET:

- BOXHEHIINE XUMUUYECKHUE MOHITH: XUMHUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, MPOCTOE U
CJIO’)KHOE BEIIECTBO, OJHOPOJHAS W HEOJAHOPOJHAS CMECh, OTHOCUTEIBHBIE aTOMHAs U MOJIEKYJIsIpHas
MAaccChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIAPHBINH 00beM, OKCU]I, KUCI0Ta, OCHOBAHUE, COJTb
(cpenHsist), XUMHYECKask PEaKIIHsl, peaklluu COSAMHEHHS, PEaKIIUN Pa3NIoKEeHUs, peaKluy 3aMelICHHUs, peaK-
U 00OMeHa, TEIIoBOH A (PeKT peakinu, 3K30- U IHAOTEPMUUYECKUE PEAKIIUU, PACTBOP, MaccoBas IO XU-
MHUYECKOI'0 3JIEMEHTAa B COEAMHEHUH, MACCOBAsI JOJIS U MPOLEHTHAs KOHLEHTpalus BELIECTBA B pacTBOPE,
SAJIPO aToOMa, DJIEKTPUUECKHUI CJI0M aToMa, aTOMHAasi OpOUTalb, paJNyC aTOMa, BAJICHTHOCTb, CTETICHb OKHC-
JICHUs, XUMHYECKasl CBS3b, JIEKTPOOTPUIIATEIILHOCTb, IMOJISIPHAS U HETIOJISIPHASI KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, METAJTMYECKAS CBsI3b, KPUCTAINIMUECKASI PEIIeTKa (aTOMHAsl, MOHHAsS, METAJTMYECKasi, MOJIEKYJIsIP-
Hasl), MOH, KATUOH, aHUOH, JJIEKTPOJUT U HEIJIEKTPOJIHUT, FICKTPOJIUTHYECKAS TUCCOLUALINS, PEAKIIMA HOH-
HOro 0OMeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU, OKUCIUTENIh U BOCCTAHOBUTEINb, OKUCICHHE U
BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMHUUECKOE paBHOBECUE, 0OpaTUMBbIE U HEOOpATUMBIE PEaKIIUU, CKOPOCTh
XUMHYECKON peaklliu, KaTaau3arop, npeaensHo gomycrumas konmnentpanus (I11K), kopposus meramios,
CIJIaBBlI;

- OCHOBOIIOJIararomue 3aKOHbI XUMHUH: 3dKOH COXPAaHCHHUA MACCHI, nepnonnqecm/lﬁ 3aKOH I[I/I Men-
JACJICCBA, 3aKOH IMOCTOAHCTBA COCTAaBa, 3aKOH ABOI‘aI[pO;

TCOPpHUU XUMHUHN: ATOMHO-MOJICKYJISIPHAA TEOPU, TCOPHUAL BHGKTPOHHTH‘IGCKOIZ Aaucconuanuu, npeaCTaBJICHUA
O HAYYHBIX METOZAAX IMMO3HAHHUS, B TOM HUCJIC SKCIICPUMCHTAJIIBHBIX U TCOPECTUICCKUX METOAaX UCCIICAOBAHUA
BCIICCTB U U3YUYCHHUA XUMUYICCKHUX peaKHHﬁ;

4) mpeacTaBlieHHE O MEPHOJNYECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKHUX AJIEMEHTOB (palnyc aToMa,
3JIEKTPOOTPULATENBHOCTD ), MPOCTHIX U CIOKHBIX BEILIECTB OT MOJIOKEHUS 3JIEMEHTOB B [leproanueckoit cu-
cTeMe (B MaJbIX MEPUOIaX U TIIABHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHHUS aTOMa; YMEHHE OOBICHSITH
CBSI3b MOJIOKEHUSI dJIeMeHTa B [lepnoanueckoii cucTemMe ¢ YUCIOBBIMU XapaKTepUCTUKAMU CTPOSHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsl siipa, 00lee YnciIo 3JIEKTPOHOB), paclpeiesieHueM 3JIeKTPOHOB
M0 YHEPTeTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOIOB, KAUS U KaJbIUs, KIacCU(PUITUIPOBATh XU-
MUYECKUE JIEMEHTHI,



5) yMeH#ue KI1acCu(PpUIUPOBATh XUMHUECKHE AJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA U XUMHYECKHUE pe-
aKIIMH; ONPEJENISITh BaJICHTHOCTh M CTETIEHb OKUCJICHHUS] XUMHUUECKUX 3JIEMEHTOB, BUJl XUMUYECKOU CBSI3H U
THUI KPUCTAINIMYECKON CTPYKTYPhI B COSMHEHUSX, 3aps/l MOHA, XapaKTep CPebl B BOJAHBIX PacTBOpax Be-
mecTB (KUCIOT, OCHOBAHUM ), OKHCIIMTEIh U BOCCTAHOBUTE]Ib;

6) yMeHHe XapaKTepu30oBaTh (PU3MUECKUE U XMMUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB (KHUCIOPOJ,
030H, BOJIOpOJI, TpaduT, anmas, KpeMHH, a30T, dhocdop, cepa, XJIop, HATPHUM, KWW, MAarHHHA, KaJbIUH,
AITIOMUHHM, KEJI€30) U CIOKHBIX BEIIECTB, B TOM YKCJIE UX BOJHBIX PaCTBOPOB (BOJa, aMMHUAK, XJIOPOBOJI0-
POJI, CEpOBOAOPOI, OKCUABI M THAPOKCHIBI MeTa/ioB I - IIA rpynm, amromunus, meau (1), nunKa, Kenesa
(IT m III), okcuawt yraepoaa (I u IV), kpemuns (IV), azora u docdopa (II1 u V), cepst (IV u VI), ceprucras,
cepHasi, a30THUCTasl, a30THas, GochopHasi, yroiabHas, KpeMHUEBAs KUCIOTa U UX COJIM); YMEHHUE MMPOTHO3UPO-
BaTh M XapaKTEPU30BaTh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT MX COCTaBa W CTPOCHHs, IPUMEHECHHE Be-
IIECTB B 3aBUCHMOCTH OT MX CBOWCTB, BO3MOKHOCTh MPOTEKAHUSI XUMHUCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCJIOBHSIX, BJIUSHUE BEUIECTB M XUMUYECKUX MPOIECCOB HA OPraHU3M YEJIOBEKA M OKPY>KAIOIIYIO MPUPOJI-

HYIO CpEay,

7) yMEHHUE COCTaBISATH MOJICKYJISIPHBIEC U MOHHBIC YPaBHEHUS pEaKIUil (B TOM YKCIIE PEaKIIMil HOHHOTO
0o0OMeHa ¥ OKHUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIINN), WUTIOCTPUPYIOUTUX XUMHYECKHUE CBOMCTBA H3Y-
YEHHBIX KJIACCOB/TPYIIIT HEOPTAHUICCKUX BEIICCTB, B TOM YHCJIC TTOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMO-
CBSI3b MEXIY HUMU;

8) yMeHME BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO J0JIIO
XMMHYECKOI'0 3JIEMEHTA B COEIMHEHNH, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €TI0
Maccy, 00beM ra3zoB; YMEHHE IMPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMUYECKUX PEAKIIUN U HAXOJAUTH KOJIU-
YEeCTBO BEUIECTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB PEaKlInu;

9) BnaieHre OCHOBHBIMH METO/IaMHU HAyYHOTO ITO3HAHMSA (HAOII0IeHNE, U3MEPEHUE, IKCTIEPIMEHT, MO-
JIEIMPOBAHKE) MPU U3YyUEHUU BEIIECTB M XUMHYECKUX SIBICHUN; YMEHHE CPOpMYIUpOBaTh MpodiIeMy U
IPEUIOKUTH IyTH €€ PeIIeHUs; 3HaHHe OCHOB 0€30MacHOM paboThl ¢ XMMUYECKMMH BEIIECTBAMH, XMMUYE-
CKOM Mocy10i1 1 1abopaTopHBIM 000PYOBaHUEM;

10) Hanmu4Ke NpakTUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYLIECTBIICHUS CIEYIOUINX XUMHUUECKHUX IKC-
NEPUMEHTOB:
- U3y4EHUE U OoNucaHue (PU3NIECKUX CBOICTB BEIIECTB;
- 03HaKOMJIEHHE C (PU3MUECKUMH U XUMHUUECKUMHU SIBIICHUSMU;
- OTIBITHI, MJUTIOCTPUPYIOLIME TPU3HAKH TPOTEKAHNU XUMUYECKUX peaKIuii;
- U3y4YeHHEe CII0CO0O0B pa3/IeIeHHs CMecei;
- IOJIy4€HHE KUCIIOpOJ1a M U3yUEHUE €r0 CBOMCTB;
- IOJIy4eHHE BOJOPOJa U U3YUEHHE €ro CBOICTB;
- IOJIy4E€HHE YTIIEKUCIIOTO T'a3a U U3y4eHHE €ro CBOMCTB;
- IOJTlyYeHHe aMMHaKa U U3yueHHE ero CBOICTB;
- IPUTOTOBJIEHUE PACTBOPOB C OIPEIEIIEHHON MacCOBOM J10JIell paCTBOPEHHOT'O BEIIECTBA;
- HCCIIeZIOBAaHHE U OMMCaHUE CBOWCTB HEOPTraHWYECKHUX BEIIECTB Pa3INYHBIX KIIACCOB,;
- IPUMEHEHNE UHIUKATOPOB (JJakMyca, METUIIOpaHka U (eHonTanenHa) s onpeesIeHUs Xapakrepa
Cpezbl B pacTBOPAx KUCIOT U LIEJIOUeH;
- U3y4eHHUe B3aUMOJICHCTBHS KUCIOT C METaJUIaMU, OKCUJaMH METAJIJIOB, pac TBOPUMBIMH U HEPACTBO-
PUMBIMH OCHOBAHUSIMH, COJISIMU;



- [IOJIy4€HHE HEPACTBOPUMBIX OCHOBAHUI;

- BBITECHEHHE OJHOT0 METaJlJIa APYTHUM U3 PacTBOpa COJIH;

- rccenoBaHue aM(pOTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U IIMHKA;

- pelIeHue SKCIEePUMEHTAIbHBIX 33/1a4 110 TeMe "OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSUHEHUN";

- pelIeHue SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe "DIeKTpoIuTHIecKas Aucconuanus';

- peuIeHue SKCIEePpUMEHTAIbHBIX 3a/1a4 10 TeMe "'BakHelne HeMeTaulbl U UX COeMHEHnA'";

- penIeHue SKCIEePpUMEHTAIbHBIX 3a/1a4 10 TeMe "BakHelne MeTauibl U UX COEIMHEHHUA " ;

- XUMHYECKHE SKCIIEPUMEHTHI, WIUTIOCTPUPYIOLINE MPU3HAKH MPOTEKaHHs peakluii HOHHOTO 0OMeHa;

- KQUECTBEHHbBIE PEAKIMH Ha IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX MOHBI: XJIOPU]I-, OPOMUI-, HUOAU-,
cynedar-, pocdar-, kapOOHAT-, CUITUKAT-AaHHOHBI, THIPOKCH]I-UOHBI, KATHOHBI AaMMOHHSI, MATHUS, KAJIBIIUS,
ITIOMUHMUS, Kene3a (2+) u xenesa (3+), meau (2+), IUHKA;

- YMEHHUE MPEJICTABIATH PE3yIbTAaTHI SKCIIEPUMEHTA B (JOpPME BBIBOJIOB, TOKA3aTEIBCTB, TPAPUKOB U Tab-
JIUI ¥ BBISIBJISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

11) Bnagenue npaBusamMu 6€30MacHOr0 OOpAIIEHUS C BEIIECTBAMU, UCIOJIB3YEMBbIMU B IIOBCETHEBHOM
JKU3HU, MIPaBUJIAMU TIOBEJICHUS B LEISIX cOEpeKeHUs 3J0POBbs U OKPYIKAIOILIEH MPUPOAHOI Cpelibl; MOHH-
MaHHUe Bpena (OMacHOCTH) BO3/ICHCTBUS Ha KUBbIE OPTaHU3MbI OMPEICIEHHBIX BEUIECTB, CIOCOO0B YMEHb-
HICHUS U TPEIOTBPAICHHS UX BPEIHOTO BO3JCUCTBUS; MOHUMAaHUE 3HAYCHHUS KUPOB, OCIKOB, YIJIEBOJOB
JUISl OpraHU3Ma YeJI0BEKa;

12) BnajieHre OCHOBaMH XMMUUYECKOW TPAaMOTHOCTH, BKJIFOYAIOIIEH YMEHHE MPABMIHLHO UCIIOJIb30BaTh
M3Yy4YEHHBIC BEIIECTBA U MaTepUaJIbl (B TOM YHCIIE MUHEPAIbHBIC YI00PEHUSI, METAJUIbI U CIIJIaBbI, TPOTYKThI
nepepadOTKU MPUPOIHBIX UCTOYHUKOB YTIIEBOJAOPOIOB (YTIJIs, IPHUPOTHOTO Ta3a, HeTH) B OBITY, CEIBCKOM
XO3SIUCTBE, Ha TPOU3BO/ICTBE;

13) yMeHue ycTaHaBIMBaTh CBA3M MEXKIY pealbHO HAOI01aeMbIMU XUMUYECKUMHU SIBJICHUSIMH U TIPO-
[[ECCaMH, TPOUCXOISAIINMH B MAaKPO- U MUKPOMUPE, OOBACHATH MPUUMHBI MHOTO00pa31s BEIIECTB; YMEHUE
MHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSAMU APYTUX YUEOHBIX MPEIMETOB;

14) mpencrasienue o chepax npoPecCHOHATBHON IeATEeIbHOCTH, CBA3aHHBIX C XUMUEH U COBPEMEH-
HBIMHU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTHIKEHUAX XUMHYECKOW HAYyKU, YTO TIO3BOJUT OOYYAIOIIUMCS
paccMaTpuBaTh XUMHUIO Kak cepy cBoer Oyayien npodeccCnoHaIbHOM IeITeTbHOCTH U CENIaTh OCO3HAH-
HBII BBIOOp XMMHUH KaK TPO(HIBLHOTO TIpEAMETA MIPH MEPEX0/ie Ha YPOBEHB CPeIHEro o0IIero o0pa3oBaHus;

15) Hanuuue onbiTa pabOTHI C Pa3IMYHBIMUA UCTOYHUKAMU HH(OPMALIUY 110 XUMUH (Hay4yHasi 1 HAy4HO-
MOMyJIsIpHAs TUTEPATypa, CIOBAPH, CIPABOYHUKHU, UHTEPHET-PECYPCHI); YMEHHE OOBEKTUBHO OLIEHUBAThH HH-
dbopMaruio o BelecTBax, X MPEeBPALEHUSIX U MPAKTHUYECKOM MPUMEHEHUH.

3. Conep:xanue yuyeoHoro nmpeamera «Xumus» 9 kiaacc 68 y/rox (2u/uen)

IToBTOpEHHE OCHOBHBIX BOMPOCOB Kypca (2 1)

Crpoenue atoma. [lepuoanueckuii 3akoH u [ICXD JI.M. MeHnneneeBa B CBETE CTPOEHHUS aTOMa. XU-
Muyeckas cBs3b. CTpoenue BemiectBa. Kpucrammmaeckue pemetkd. OCHOBHBIE KIacChl HEOPTAHUYECKUX
BEIIIECTB, UX CBSI3b MEXY CO0O0N. PacueTsl Mo XUMUYECKUM YpaBHEHUSM

Paznen 1. Knaccupuxauusi xumudeckunx peakuuii (18 1)

Knaccugukarus XuMHUECKUX peaklnii, peakIiii COeMHEHNs, pa3I0KeHus, 3aMEeIeHNs, OOMEHa.

OKuCIUTENBHO- BOCCTAHOBUTENbHBIE peakiui. OKUCINTENb, BOCCTAHOBUTEINb, IPOLIECCHI OKHCIIE-
HUs, BOCCTaHOBJEHMs. COCTaBlIEeHNE ypaBHEHUH OKUCIUTEIBHO- BOCCTAHOBUTENIBHBIX PEAKIIMN C IOMOLIBIO
METO/1a OKHMCIMTEIbHO — BOCCTAHOBUTEIBbHBIX peakuuil. C NMOMOILBI0 METO/a 3JIEKTPOHHOro OanaHca.

TennoBblie 3pPEeKTH XUMUYECKUX peakunid. DK30TepMUUYECKUE U SHOTEPMUYECKHE peakiuu. Tep-
MOXMMHYECKHE YpaBHEHMs. PacueTsl M0 TEpPMOXMMHUYECKUM YPABHEHUSM.



CkopocTh XMMUYECKUX peakinil. DaKkTOphI, BIUSAIONIME HA CKOPOCTh XUMHUECKUX peakiui. [lepBo-
HayalbHbIEC MIPECTaBICHH 0 KaTtanu3e. OOpaTumMble peakuuu. [ToHsATHE 0 XMMUYECKOM PaBHOBECHHU.

XHUMHUYECKUE PeaKIMU UAYIIME B BOJHBIX PACTBOPAxX. JIEKTPOJIUTHI U HedNeKTponuThl. Monbl. Ka-
TUOHBI U aHUOHBI. ['MipaTHAst TEOpUs pacTBOPOB. DIIEKTPOJUTHYECKAS] JUCCOLUALUS KUCIOT, OCHOBAHUH,
coneit. Cna0ble U CHIIbHBIE 3JeKTPOIUTHI. CTeneHb TUCCOLUAIUH.

Peakiiuy monHoro ooMeHa. Y clIoBus MPOTEKaHUs peakiiii 0OMeHa 70 KOHIa. XUMHUYECKHe CBOWCTBA
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COCAMHEHHI B CBETE MPEJCTABICHUN 00 INMEKTPOIUTUYECKON AUCCO-
LUALKU U OKUCIUTEIBHO — BOCCTAHOBUTENBHBIX peakuusx. [lonarue o ruaponuse coneil.

Paznen 2. Hemeraaiasl IV-VII rpynn u ux coequHenus (28 4)

Hewmeramnsl. ['anorenst. [lonoxeHne B NEpUOIUYECKON CUCTEME XUMUYECKUX JJIEMEHTOB, CTPOEHHUE
ux atoMoB. HaxoxeHue B npupoe.

Pu3nyecKue U XUMUYECKUE CBOMCTBA TAJIOreHOoB. [loirydenue u npuMenenue raiaoreHos. Xiop. Ou-
3MYECKHE U XMMHUYECKHE CBOMCTBa xiyopa. IIpumenenue xmnopa. XnopoBoaopon. dusnyeckue CBOKWCTBA.
[Honyuenne. CongHas kucinota u ee conu. KauecTBeHHas peakiiys Ha XJIOpuJ — MOHbL. Pacrio3HaBaHue XJio-
pHUI0B, OPOMHIOB, HOAHIOB.

Kucnopon u cepa. IlonoxxeHne B NepUOAMYECKON CUCTEME XMUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX
atomoB. Cepa. Amorponus cepbl. Pusndeckue u xumuueckue cpoiicrsa. Haxoxnenue B npupone. [Ipume-
HeHue cepbl. CepoBonopoa. CepoBoiopoaHast KUCIOTa U ee coyd. KauecTBeHHasi peakuus Ha CyJb(un-
nonbl. Okcus cepsl (1V).

Cepnas kucnora. XMMHUYECKUE CBOMCTBAa pa30aBICHHON U KOHLIEHTPUPOBAHHON CEPHOW KHCIIOTBHI.
KauectBeHHast peakuust Ha cysib(ar- HOHbl. XUMUYECKHE PEaKIIUH, JIeKaIINe B OCHOBE MOTYUYEHHUS CEPHOIT
KHUCJIOTBI B IPOMBIIIEHHOCTHU. [[prMeHeHne cepHoil KUCIIOTHI.

Aot u hocdop. [TonoxeHne B nEpUOANUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTO-
MOB. A30T, (U3NYECKHE U XUMHUUECKUE CBOWCTBA, TOJTYUYCHUE U TpMeHeHne. KpyroBopoT a3oTa B mpupo/e.
Ammuak. Ouznyueckue 1 XMMUUYECKHE CBOMCTBA, NOJIyueHHe, pumMeHeHue. Coiin aMMOHUs. A30THasi Kuc-
norta u ee cBoiicTBa. OKHCIUTENBHBIC CBOMCTBA a30THOU KUCIIOTHI. [loirydeHne a30THOW KHCIOTHI B 1a00-
paTopuu. XUMHYECKUE PEAKLUHU, JEKAIIUE B OCHOBE MOIYUYEHHUsI a30THOW KHUCJIOThI B IPOMBIIUICHHOCTH.
[Mpumenenne. Comu. A30THBIC Y100pSHHUS.

®ochop. Amnorponus. Ousznueckue u xumuueckue cpoictBa. Oxcua gocdopa (V). DocdopHas
KHCJIOTA, €€ COJIM U YI00peHu .

VYraepon u xpemuuil. IlonoxxeHne B nepuoIndeckol CUCTEME, CTPOEHHE aTOMOB. YTiepoa. Alio-
Tpornusa. PU3nUecKkre U XMMHYECKHE CBOMCTBa yriiepoja. AncopOuus. YrapHblil ra3. YTJIEKHCIBIA ras.
VYronbHas kucnoTta u ee coiau. KauecTBeHHas peakuus Ha kapOoHaT — HoHbl. KpyroBopot B npupone. Kpem-
Hull. Oxcun kpemuus (1V). Kpemuuenas kucnora u ee conu. Crekiio. LlemenT.

Paznen 3. Merajuibl 4 ux coequHerus (15 u)

Mertauel. [lonoxeHue B NEPUOAMYECKON CUCTEME, CTPOCHUE aTOMOB. MeTtanmnnyeckas cBsi3b. Ou-
3U4YeCcKHe CBOUCTBA. Pl akTHBHOCTH METAJUIOB. CBOMCTBA MeTa/IoB. O61ue criocoOsl notydenus. CriiaBbl
METaJUIOB.

lenounslie Merasuibl. [lonoxkeHne B MEPUOJUYECKON CHCTEME, CTPOEHUE aTOMOB. PU3NYeCKUEe U
xumuueckue cBoictea. Ilpumenenne. Haxoxaenue B mpupoae.

[enouno3emenpHble MeTaUIbL. [l0oI0KEHNE B MEPUOAUYECKON CHUCTEME, CTPOEHUE aTOMOB. Pusn-
YeCKHe M XMMHueckue cBorctsa. [Ipumenenue. Haxoxaenne B npupoe. Marunii u Kanbui , UX Ba)KHEH-
mye coeAMHeHus . JKecTKoCTh BObI M CIIOCOOBI €€ YCTpaHEeHHS.

Amromunuil. [lonoxxeHne B MEPUOIUYECKON CHCTEME, CTPOCHHE aTOMOB. DU3NYECKHEe W XUMUYE-
ckue cBoiicta. [Ipumenenue. Haxoxaenue B npupoae. AMPOTEpHOCTh OKCHA U THIPOKCHIA aTFOMUHUSI.

Kenezo. [TonoxxkeHre B NEPUOINYECKON CUCTEME, CTPOCHHUE aTOMOB. DHU3nUecKne W XUMUYECKHE
cBoiictBa. [Ipumenenue. Haxoxnenue B npupoze. BaxHeiine coeAMHEHNs Kele3a: OKCUABI, THAPOKCHUIbI
u comu xene3a (l1) u xxenesa (111). KauecTBeHHas peakiys Ha HOHBI.

Pasnen 4. [lepBonayaibHble cBeeHUs 00 OPraHMYeCKUX BemecTBax (5 u)

[Ipeamer oprannueckoit xumun. Heoprannueckue u OpraHudeCcKre COEUHEHU. YTIIEpO — OCHOBA

KHU3HHU Ha 3emiie. OCOOEHHOCTH CTPOCHMS aTOMA YIJIepo/ia B OPraHMUECKUX COCMHEHUSX.



YraneBonopossl. [Ipeaensabie yrieBogopoasl. MetaH, 3taH, nponad. CTpyKTypHbIE GOpMYIIBI yTJe-
BOJIOPOJIOB. ['OMOJIOTMUECKHI P MPEAEIIbHBIX YIIEBOAOPOA0B. I'oMonoru. OU3NYECKUE U XUMUYECKUE
CBOMCTBA MPEENbHBIX YIIeBOA0Opoa0B. Peakunu ropenue u 3amenienus. Haxoxnenue B npupose. [pume-
HEHHE.

HenpenenbHble yrneBogopoabl. DTUICHOBBIN psAll HENPEAEIbHbBIX YIIIEBOJOPOAOB. DTUieH. dPusu-
YECKUE U XUMUYECKHUE CBOMCTBA 3THIIeHA. Peakius npucoennHenusd. KauectBennslie peakuuu. Peakuus no-
mumepuzauud. [lonustunen. Ilpumenenne 3TuiieHa. ALETUICHOBBIN Pl HENPEAEIbHBIX YIII€BOJIOPOIOB.
Auneruiien. CBoiicTBa anetwiena. [Ipumenenue.

[IpousBonubie yriaeBoaopoaoB. Kpatkuii 0030p opraHMuecKUX COeAMHEHUN: OJHOATOMHbBIE CIIUPTHI,
MHOTr0oaTOMHBIE CHHUPTHI, KapOOHOBBIE KHUCIOTHI, CII0XKHBIE A(UPBI, KUPBI, YIIEBOABI, aMUHOKHUCIIOTHI,
6enku. Ponb 6enkoB B opranusme. [loHATHE 0 BEICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOIMMEPOB:
MOHOMEDP, MTOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJuMepu3aunu. [10Ju3TUIIEH, MOJUIIPONIUIIEH, TTOJTUBH-
HUJIXJIOPU/I.

4. TemaTnueckoe IJIAHMPOBaHHe K padoyeii mporpaMmme mo XxumMum s 9 Kiacca

Kk yueoHuky I'.E. Pyasutuca, ®@.I'. ®eapamana (68 yacos)

Paznesnbl/TeMsl Koun- | 3amaun BocniuTanus, peraeMble 4epe3 UCI0JIb30BaHUE BOCIIUTA-
BO TEJIbHBIX BO3MOXKHOCTEHN COoiep)KaHus y4eOHOro npeamera ¢ yue-
4ya- | ToM paboyeil mporpaMMbl BOCIUTAHUS
COB

Pazgen 1. Kaaccudpuka- | 18 noOy)XJICHHE MIKOJHLHUKOB COONIONATh HAa ypPOKE OOIICTIPHHATHIC

Ul XUMHYECCKUX peak- HOPMBI IIOBEJICHUS, MTpaBuiIa OOLIEHHS CO CTApPIIUMU (YUUTEISIMU)

Mt

U CBEpCTHUKAMU  (LIKOJbHUKAMH), HPHUHLHUIBI  y4eOHOM
JTACIUIUIMHBI 1 CAMOOPTaHU3ALINY;

MIPUBJICYCHUE BHUMAaHUS MIKOJIbHUKOB K LEHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha ypOKax SIBJIICHUH,

opranm3anusi pabOThl yYalIUXCs C TOTy4aeMOH Ha ypOKe
COIMANILHO 3HAYMMON WH(MOpMaNMell — WHHIIMUPOBAHHUE €€
00CYX/IeHHsI, BBICKA3bIBAaHUSI YYAIIMMUCS CBOETO MHEHHS IO €€
MOBOJTY, BBIPAOOTKH CBOETO K HEW OTHOIIICHUS;

WCIIOJIb30BaHUE BOCHUTATENbHBIX BO3MOXHOCTEH COAEpKaHUSA
y4eOHOro Mpeamera

Paznen 2. Hemerasuinl IV- | 28 CO31aHK€ ONArONPHUATHBIX YCIOBUH 711 pPA3BUTHUS Y TTOJAPOCTKOB CO
VII rpynn u ux coeause- [IUAJIbHO 3HAYMMBbIX [IEHHOCTHBIX OTHOIIEHUH (K MpHUpOJE KaK HcC-
HUS

TOYHUKY KM3HU HA 3€MJ'IC, OCHOBEC CaMOrI'o €€ CylcCTBOBaH s, HYXK-
z[ammeﬁca B 3alIUTC U IOCTOAHHOM BHUMAHWU CO CTOPOHBI Y€JIO-

BEKa)
Pazgen 3. Merajasl n ux | 15 co3/1aHue OJIAarONPUSATHBIX YCIOBUHN JIJIs1 pa3BUTHS y OJPOCTKOB CO
COCAMHEHUS [IUAJIbHO 3HAYUMBIX [IEHHOCTHBIX OTHOILEHHH (- K TPyAy Kak OCHOB-

HOMY CITOCOOY TOCTHKEHUS KU3HEHHOTO ONaromoiy4us 4eloBeKa,
3aJI0Ty €ro yCHemrHoro MpodeCCHOHATBLHOTO CaMOOTPEeICHUs U
OIIYIIICHUS YBEPEHHOCTH B 3aBTPAIITHEM JIHE)

Pasznen 4. IlepBonauannb- | 5 VHUIMMPOBAHUE U TOJIEPKKA HCCIIEOBATEIBCKOW NEATEIIbHOCTH
HbI€e CBE/IeHNsT 00 OpraHu- IIKOJIbHUKOB B paMKax peaau3alud UMM HUHIUBUAYAIBHBIX U
YECKHX BEUIECTBAX IPYIIIOBBIX MCCIIEI0BATENBCKUX POEKTOB, YTO JACT MIKOJIBHUKAM
BO3MOXKHOCTh TPHUOOPECTH HABBIK CAMOCTOATEIHHOTO PEIICHUS
TEOPETUYECKON MpoOIeMBbl, HABBIK TEHEPUPOBAHUSA U OPOPMIICHUS

COOCTBEHHBIX Hﬂeﬁ, HAaBBIK YBAXUTCIIbHOTO OTHOILICHHA K YYKHUM




unesM, oopMIEHHBIM B paboTax APYIHX MCCIEI0BaTeNeH, HABBIK
nyOJIMYHOTO BBICTYIUICHUS MEpes ayAUTOPUEH, apryMEHTHPOBAHHUS
Y OTCTauBaHUs CBOEH TOYKH 3PECHMUS.




5. KanennapHo-temaTnyeckoe IVIAHUPOBaHHe K padodeii mporpamme mo xumum s 9 kiacca
K yueOHuky I'.E. Pym3utuca, ®@.I'. ®eabamana (68 yacos)

Ne yp.  [Tema ypoka IL1aH, Croppek-
Mo  I0- CPOKH THPOBaH-
PAAKY HblE CPOKH
1 Texnnka 6e3omacHoCTH B kKabuHeTe Xxumun. CtpoeHnue aroma. [lepuonnueckunii 3akon u [ICXD J[.1. Menneneena
B CBETE CTPOEHMsI aToMa XUMHUecKas cBsA3b. CTpoeHue BelecTBa. Kpucraminyeckue pemeTku
2 (OCHOBHBIE KJIaCChl HEOPraHMUECKUX BEIIECTB, UX CBA3b MEXy c000il. PacueTsl M0 XMMHUYECKUM ypaBHEHUSIM
3 Knaccugukaius XuMHUUecKuX peakluii, peakiiii COeMHEHNUs, pa3I0KeHuUs, 3aMelIeHNs, OOMEHa.
4 OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE PEAKIIMH
5 TernoBbie 3G GEKTh XUMUYECKUX peakiiii. BeruncieHre no TepMOXUMHUYECKUM YPAaBHEHUSIM PEAKIIMHA.
6 [loHsATHE O CKOPOCTH XMMHUYECKON peakunu. PakTopsl, BIUSAIOIINE HA CKOPOCTh XMMUYECKOM peakiuu. [Ionarue o
KaTaJIn3aTope.
6 [IpakTiueckast padota Nel V3yueHnue BIUsiHUS yCIOBUM POBEACHHSI XUMUUECKON peakIMK Ha €€ CKOPOCTh
7 O6patumbie peakiuu. [ToHATHE 0 XMMHYECKOM PaBHOBECUH
3 CymHocTh nporiecca MEeKTPOIUTUYECKON JIUCCOIUAIINH.
9 J{rccomuanys KUclIoT, OCHOBaHUM, COJISH.
10 Cnalble ¥ cUJIbHBIE DIEKTPOJIUTHI. CTENeHb IUCCOIUAIIHH.
11 Peakiii HOHHOTO OOMEHA U YCJIOBUSA UX MPOTEKAHMUS.
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XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAUHECHUM.

13 [M'uaponus conei

14 O6006menne o TemaMm «Knaccudukanus XMMUYECKUX PEaKIUi» U
«ONEeKTPOIUTUYECKAs! TUCCOLUALIUY.

15 IpakTnyeckas padora 2. PemieHne 3KCepUMEHTANBbHBIX 3a1a4 10 TeMe «CBoiicTBa KMCJIOT, OCHOBAHUIA,)
coJieil Kak 3JIEKTPOJHMTOBY.

16 KonTpoabsHasi padora no remam «Kitaccnpukauusi XuMHYeCKHX peakuuii» H «JeKTPOJUTHYECKAS NCCO-
HHAH.

17 Xapakrepucrtuka ['ajoreHoB

18 Xiop

19 Xnoposogopon. Cpoiictsa. [Tonydenue.

20 ConsiHast KUCIIOTa U €€ COJH.

21 [IpakTnueckas padora 3. [losryyeHue coJIsIHOIM KHCJIOTHI U M3yYeHHe ee CBOMCTB.

22 XapakTepucTuKa KHCI0po/ia U Cephl

24 CBolicTBa M IPUMEHEHHE CEPBI

25 CepoBogopo. Cynbhuisr

26 Oxcup cepsl (IV). Cepnast kucnora u ee Comu.

27 Oxcup cepsl (V). Cepnas kuciora

28 [IpakTnyeckas padora 4. Pemenne 3kcnepuMeHTANbHBIX 3a71a4 110 Teme «Kuciaopon u cepa»

29 XapakrepucTuka azora u pocdopa. dusznyeckre 1 XMMHUUECKUE CBOMCTBA a30Ta
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[AMMuak. Pu3nuecKrue 1 XUMUYECKUE CBOMCTBA, MOIy4YeHHe, IpuMeHeHne Conu aMMOHMUSL.

31 I[IpakTuyeckas padora S.IlojryyeHne amMmmMuaka M U3yuyeHue ero CBOicCTB.

32 A30THast kuciora. Coau a30THOM KUCIOTHI

33 CBolicTBa KOHILIEHTPUPOBAaHHOW Aa30THOM KUCIIOTBI. A30THbBIE YJOOPEHMUSL.

34 Dochop. Ammorponusi. CBolicTBa.

35 Oxcun dpochopa (V). DocdopHas KucioTa, €e Cou U YI00PCHHS.

36 X apakTeprcTHKa yriiepoaa M KpeMHHsL. AJJIOTPONHs yriepoaa

37 Xumudeckue CBOMCTBA yriepoa. AacopOorusi.

38 Oxcun yriepoaa(ll)- yrapusrii ras

39 Oxcun yriepona (1V) - yriekuciblii ras.

40 YronbHasa kuciaoTa u ee cosr. KpyroBopot yriiepoaa B Ipupoie.

41 IIpakTuuyeckas padora 6. [Tonydyenune oxkcuaa yriuepoaa (1V) uzyuyenue ero coiicrs. Pacnosnapanue kap0o-
HATOB.

42 Kpemuwuii okcuz kpemuus (1V)

43 KpemueBas kucnota u e€ conu. Crekio. LlemeHT

44 KontpomnbHas pabora no teme «Hemeramibn.

45 [lonoXkeHre METalIoB B MEPHOAMUYECKON cUcTeMe. XapaKTepUCTUKa METaJIOB

46 Haxosxnenue B nmpupoae. O0mue criocoObl NOTyUYEeHHUS.
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[XrMuueckne cBoiCcTBa METAJIOB. DJIEKTPOXUMUYECKUH psiJl HAPSYKEHUI METaNIOB

48 CrnaBbl METaJIOB.

49 [[[eT0uHbBIC METAJLIBI

50 Marnuwii. [1]erouyHo3eMeNnbHbBIC METAJIIbI.

o1 Kanbumii u ero coeauHeHus. JKecTKocTh BOJBI M CIIOCOOBI €€ YCTpaHSHHS

52 AJTIOMUHUT.

53 BaxuHelime cOeIMHEHNS ATTFOMUHMUSL.

o4 DKeneso.

55 CoenuHeHus xene3a

56 [IpakTnyeckas pa6ora 7 PenieHne 3KCIepUMEHTAIBHBIX 32144 10 TeMe « MeTauTbl U UX COCAMHCHUS
o7 06001eHne o Teme «MeTasuib»

58 KontpomnbHas pabota no reme «MeTasibh»

59 Opranuyeckas XUMHS.

60 YrieBogopossl. [IpenenbHbie yriieBOAOPO/IbI.

61 HenpenenbHbIE YIIIEBOIOPOIBI.

62 [Tommepsr

63 O0600IIarmui YpoK 1Mo TeMe « BakHelne opraHndecKue COSAMHCHHUS.

64 Texnnka 6e3omacHoCcTH B kabuHete xumun. Ctpoenue aroma. [lepuonnueckwnii 3akon u [ICXD /.M. Menaeneesal

B CBETE CTPOEHUS aTOMa XUMHU4YeCKas CBA3b. CTpoeHue BelecTBa. Kpuctamimiyeckue pemerku
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(OCHOBHBIC KIJIACCHI HCOPTaHNYCCKUX BCIICCTB, UX CBA3b MCIKIAY co0oii. PacueTsl Mo XUMHYECKUM YpPaBHCHUAM

66 Knaccudukanus XUMHYECKUX PEaKIMA, PeaKIKi COSMHCHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OOMEHa.
67 OKHCIUTENBHO- BOCCTAHOBUTENBHbBIE PEAKIIUN
68 TeroBbie 3P GEKTh XUMUYECKUX peaKIii. BeraucieHne no TepMOXUMHUYECKUM YPAaBHEHUSIM PEAKIIHA.




