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Pabouyasi nporpaMmma nmo yueOHOMY npeamMery « XuMus» 9 Kjiace coctaplieHa:

B cootBetrcTBuM ¢ [lonoxxennem o MunuctepctBe oopasoanus Poccuiickoit denepanuu,
yTBepxkaeHHbIM [locTtanoBnenuem IIpaBurtenscrBa Poccutickoi @enepamuu ot 24.03.2000
N 258 «O6 yrBepxaenuu [lonoxenus o MunucrepctBe oOpazoBanus Poccuiickoit
Oeneparnm» (CoOpanue 3akonoaarenscTBa Poccuiickoit ®enepanuu, 2000, N 14, ct. 1496;
N 43, ct. 4239; 2002, N 6, cT. 579; N 23, ct1. 2166; 2003, N 35, ct. 3435), pemenuem
koJuiernn MunoOpasoBanus Poccun u npesuanyma Poccuiickoil akageMun o0pa3oBaHus OT
23.12.2003 N 21/12 «O mpoekte (heaepaabHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHAapTa
oOmero obpazoBanwms u PpeaepaabHOTO 0a3UCHOTO YIEOHOTO IIaHa I 00pa30BaTEIbHBIX
yapexaeHuit Poccuiickoit denepaiiuu, peaqn3yomux TporpaMMbl 00IIET0 00pa30BaHUD»

. aBTOPCKOM MporpaMMbl 0011ero oopazoBanus o xumuu 9 kinacc I'.E. Pymzutuca, ®@.I'.
denpamana.

Mecmo npeomema 6 6azucnom yueoHom niamne.

JlaHHast mporpaMMa COAEPKUT BCE TEMBbI, BKIItOUEHHbIE B DeiepaabHblii KOMIIOHEHT
coziepkaHusi oOpazoBaHus. YUeOHbBIN MpeAMET u3ydaercs B 9 kilacce, paccuuTaH Ha 68
4acoB (2 4aca B HEJIENIO)

HcxoTHBIMU JOKYMEHTAMH JIJIsl COCTABJICHUSI pUMepa paboydeit mporpaMMBbl SIBUITUCK:

. 3akoH «O0 obpazoBanuu Poccuiickoit deneparum»

. [Tpuka3z MunoOpazoBanus Poccuu ot 05.03.2004 r. No 1089 «O6 yTBepxkaecHUN
(enepalbHOr0 KOMIIOHEHTA FOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIBHOTO
00111eT0, OCHOBHOT'O OOIIIETO, ¥ CPETHETO (MOJIHOT0) 0011Iero 00pa30BaHUS)
Axkmyanvnocms evioopa asmopa npozpammot I'.E. Pyosumuca, @.I. @envomana. Xumus
-9.

Kypc «Xumus» uMeer KOMIUIEKCHBIN XapakTep, BKII0UYAeT OCHOBBI 00IIeH, HEOPTaHMYECKOM
XUMUU. [ 1aBHOM Hieeil aBisieTcs co3anre 0a30BOro KOMILIEKCa OMOPHBIX 3HAHUM T10
XUMUH, BRIPKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTY YUAITUXCS.

B paboueii mporpamme Haluid OTpa)KEHUE LEIU U 33a4l U3yYEHUsI XUMUU Ha CTYIEHU
OCHOBHOT0 00111er0 00pa30BaHUsl, U3JI0)KEHHBIE B IIOSICHUTENIBHOM 3allMCKE K IPOrpamMMe 110
xumuu. Pabouas mporpamma cocTaBiieHa K Y4eOHUKY 715 9 kinacca

Ilnanupyembie pe3yJbTATHI OCBOCHUSI Y4eOHOIO MpeamMera

N3yuenne xumMun B 9 KJlacce JaeT BO3MOXKHOCTh 00YYArOUTUMCS IOCTUYD CJICAYIOIINX
pE3yNbTATOB B HAIPABICHUH JIUYHOCHIHO20 PA3GUMUA:

1) cTpemiieHHE K KPUTHYHOCTH MBIIIUICHUS, PACIIO3HABAHUIO JIOTHYECKH HEKOPPEKTHOTO
BBICKA3bIBaHUS, PA3IMUECHUIO TUTIOTE3bI U (haKTa;

2) cTpeMJICHHE K CAMOKOHTPOJIIO MPoILiecca U pe3ysbraTa yueOHOH IesATeIbHOCTH;

3) C1T0OCOOHOCTh K 3MOIMOHAILHOMY BOCHIPHUATHIO XMMHYCCKUX MOHSITHH, JTOTHUYECKUX
pacCykJIeHU, CIOCOOOB PEIICHUS 3a/1a4, paCCMAaTPUBAEMBIX TIPOOIIEM;

4) chOpMUPOBAHHOCTh Yy  YYaIlHUXCs aJIcKBaTHO OIICHMBAaTh CBOI Y4YE€OHYIO
NeSATEIIbHOCTD;

5) oBnajieHHe PaBUJIaMH JICJIOBOIO COTPYIHUYECTRA,

6) chopMHPOBAHHOCTD MTO3HABATEIILHBIX HHTEPECOB M MOTHUBOB K M3yUEHUIO XHMHH;

7)oBnagcHHEe KOMMYHHUKATUBHBIMH ~ yYMEHHUSMH W OINBITOM  MEKIHYHOCTHBIX
KOMMYHUKAIIMI, KOPPEKTHOT'O BEACHUS TUAJIOTA U IUCKYCCUU;



8) oBnajicHWe WHTEIUICKTyaJbHBIMH  yYMEHUSMHU  (QHAJIM3MpPOBATh, CPABHUBATH,
KJIaCCU(PUIIMPOBATh, YCTAHABIMBATh MPUUYNHHO-CIICJCTBEHHBIC CBSI3H, JIeJaTh 0000IIeHUs 1
BBIBOJIbI);

9) oleHHUBATH MOBEJACHUE C TOYKH 3PCHHUS XUMHUYECKOW OC30MacCHOCTH | JKW3HCHHBIC
CUTYyallMU C TOYKU 3pEHUsI 0€30MacHOro o0pasa >KM3HU U COXPaHEHUS 3J0POBbsI.

MeTanpeaMeTHbIMU PE3YJIbTATAMH OCBOECHHS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOTI'0 00111eT0 00pa30BaHusl SBISIOTCS:

- OBJIAICHUEC HABBIKAMHU CaMOCTOSITEIbHOTO MTPHUOOPETEHMUS HOBBIX 3HAHWUMA, OpTaHU3AINH
y4eOHOM NesITEIbHOCTH, TTOUCKA CPEACTB €€ OCYIIECTBICHNUS;

- YMEHHE TJIAaHUPOBATH Iy TH JTOCTHKECHUS 1EJIe Ha OCHOBE CaMOCTOSITEIILHOTO aHaIn3a
YCIIOBUH M CPEJICTB UX TOCTHXKEHUS, BBIJICNIATD aTbTEePHATUBHBIC CITIOCOOBI JOCTH)KCHUS
1[EJIU U BBIOMpaTh Hanbosee 3(pGEeKTUBHBIN CTI0C00, OCYIIECTBISATH TO3HABATEIILHYIO
pedaekcrio B OTHOIICHUH JICUCTBUH MO PEIICHUIO YYeOHBIX U TTO3HABATENbHBIX 3a/1a4.

- YMEHUE TOHUMATh Npo0JIeMY, CTABUTh BOIIPOCHI, BBIJIBUTAaTh TUIIOTE3Y, JaBaTh
onpeaeeHne MOHATUAM, KIACCU(PUIUPOBATh, CTPYKTYpHUPOBATh MaTEpHall, IPOBOIUTh
HKCIIEPUMEHTBI, apTyMEHTHUPOBATh COOCTBEHHYIO MO3UIUIO, (POPMYIUPOBATH BBIBOJIBI U
3aKIIIOYCHUS;

- YMEHUE COOTHOCUTH CBOM JECHUCTBUSA C INIAHUPYEMBIMH PE3YIbTATAMHU, OCYIIECTBIISATh
KOHTPOJIb CBOEH JIEATEIILHOCTH B MIPOLIECCE TOCTUKEHUS PE3yJIbTaTa, ONPEAeISTh CIOCOObI
NEeUCTBUI B paMKax MPEJIJI0OKEHHBIX YCIOBUN U TpEOOBAHUM, KOPPEKTUPOBATH CBOU
JNEUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYAIUEN;

- (hopmupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BaHUSI HHCTPYMEHTOB U
TEXHUYECKUX CPEJICTB MH(DOPMAITMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB U MPOTPAMMHOTO
oOecrieueHus) Kak HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHUSI KOMMYHUKATUBHBIX U
MO3HABATENIbHBIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUIA;

- YMCHHUEC CO371aBaThb, IPUMCHSATH U HpGO6p8,30BBIBaTB 3HAKH 1 CUMBOJIbI, MOACIHN N CXCMBbI
JJI1 peIICHUS y‘l€6HBIX U ITO3HAaBATCJIbHBIX 3a4a4,

- YMEHHE U3BJIEKaTh HUH()OPMALIMIO U3 PA3IUYHBIX HCTOUHUKOB (BKJIIOYasi CpeACTBa
MaccoBoi MHGOpPMaIMHU, KOMITAKT-IUCKHA yueOHOro Ha3HaueHus, pecypchl HTepHeTa),
cBOOO/IHO TMOJIb30BAThHCS CIPABOYHOM JIMTEPATYPOH, B TOM UHCJIE U HA 3JIEKTPOHHBIX
HOCHUTEJSIX, COOJI0IaTh HOPMbI MH(GOPMAIIMOHHON M30UPaTENbHOCTH, ITUKY;

- YMEHHUE Ha TIPAKTUKE MTOJIH30BaTHCS OCHOBHBIMH JIOTHUYCCKUMU TIPHEMaMH, METOIaMU
HaOJII0JICHHS, MOJICIIMPOBAHMS, OOBSICHEHUS, PEIICHUS IMPOOJIeM, POTHO3UPOBAHMS U JIP.;

-yMEHHUE OPraHUu30BbIBaTh CBOKO KU3Hb B COOTBETCTBUHU C IIPEICTABIECHUSIMHU O 310POBOM
o0Opa3ze XKU3HHU, paBax 1 00s3aHHOCTAX I'PaKIaHUHA, [ICHHOCTSAX OBITHSI, KYJIBTYPhI U
COIIMAJIbHOTO B3aUMOICHCTBUS,

- YMCHHUC BBIIIOJIHATH MO3HABATCIILHBIC U IIPAKTUYCCKUC 3aJaHUA, B TOM YHUCIIC IIPOCKTHBIC,



- YMCHHUEC CaMOCTOATCIIbHO U apr'yMCHTHPOBAHHO OICHUBATEL CBOU I[CﬁCTBPIH )41 HCﬁCTBHH
OJHOKJIACCHHUKOB, COACPKATCIILHO 00OCHOBEIBas IMPpaBUJIBHOCTDb WJIN OIIMOOYHOCTh
pe3yibTaTta u crocoba I[CI\/’ICTBI/IH, AJICKBAaTHO OLICHUBATh 06T>CKTI/IBHYIO TPYAHOCTH KaK MCPY
(I)aKTI/I‘{eCKOI‘O HJI IIPCAIIoJIaracMoro pacxoaad peCypCoB Ha PCHICHUC 3ald4H, 4 TAKIKC CBOU
BO3MOXKHOCTH B JOCTHXXCHHNH L CIIN onpez[eneHHoﬁ CJIOZKHOCTH,

- yMeHue paboTaTh B rpynie — 3pHEeKTUBHO COTPYIHUYATH U B3aMMOJICHCTBOBATh HA OCHOBE
KOOPJIMHAIIMN PA3IUYHbIX MO3UIMHI TPpU BEIPAOOTKE OOIIETO pelIeHUsI B COBMECTHOM
NEeSTeNBbHOCTH; CIYIIATh MapTHEPA, POpMyIUpOBaTh U apTyMEHTUPOBATH CBOE MHEHUE,
KOPPEKTHO OTCTAMBATh CBOIO MO3ULUIO U KOOPJIUHUPOBATH €€ C MO3ULIUH MAPTHEPOB, B TOM
YHCJI€ B CUTYyallMU CTOJIKHOBEHUSI MHTEPECOB; MPOAYKTUBHO pa3peniaTh KOHGIUKTHI Ha
OCHOBE y4€Ta MHTEPECOB U MO3ULINI BCEX €r0 YUYACTHUKOB, IOUCKA U OLEHKU
aIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus KOH(IUKTOB.

IIpeameTHbiMu pe3yabTaTaMu ocBoeHMsI OCHOBHOW 00pa30BaTeIbHON MPOrpamMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs SIBISIOTCS:

(bOpMHpOBaHHe IICPBOHAYAJIBHBIX CUCTCMATU3UPOBAHHBIX HpCIICTaBJ]CHI/Iﬁ O BCIICCTBAX, UX
IIPCBpaAICHUAX U IIPAKTHYCCKOM IIPUMCHCHHNH,; OBJIAJICHUC MOHSITUMHBIM arIapaTomMm u
CHUMBOJINYCCKHUM S3BIKOM XHUMHUH,

0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOM HAaYyKH KakK o0acTn COBPCMCHHOI'O
C€CTECTBO3HAHUA, XUMHNYCCKUX HpeBpaIHCHI/Iﬁ OpPraHUYCCKUX U HCOPIraHNMYCCKNX BCUICCTB
KaK OCHOBBI MHOTHX SIBICHUM KMBOU U HEXKUBOM IIPUPOIELI; YI‘J'IY6J'I€HHG HpeI[CTaBJIeHI/Iﬁ 0
MAaTCpUuaJIbHOM CAWMHCTBC MHpPA,

OBJIAJICHUE OCHOBAMHU XMMHYECKOW TPAMOTHOCTH: CITIOCOOHOCTBIO aHATTM3UPOBAThH U
O00OBEKTHBHO OIEHUBATH KU3HCHHBIC CUTYyAINH, CBI3aHHBIC C XUMHEH, HaBBIKAMHU
0e301acHOro o0paIieHus ¢ BeeCTBAMU, UCTI0JIb3yEeMbIMU B MIOBCEHEBHOMN KU3HU;
YMEHUEM aHAJTU3UPOBATh U TUIAHUPOBATH AKOJOTHICCKH OE30TIaCHOE MMOBEICHHE B TIEIISIX
cOepeKeHNs 3I0POBBS M OKPYXKAIOIIEH CPEJIbI;

(dbopMHUpOBaHNE YMEHUHN YCTAHABIMBATH CBSA3M MEXKTY pealibHO HAOIII01aeMbIMU
XUMUYECKUMU SBJICHUSIMH U TPOIIECCAMU, IPOUCXOSAIITUMU B MUKPOMUPE, OOBICHSITh
MPUYUHBI MHOTO00Opa3Hsl BEIIECTB, 3aBUCUMOCTb WX CBOMCTB OT COCTaBa U CTPOCHUS, a
TAK>K€ 3aBUCUMOCTD ITPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

MIPUOOPETEHUS OIBITA UCIIOJIB30BAHUS PA3IMYHBIX METOJIOB U3YUCHUS BEIICCTB;
HaOTIOACHUS 32 UX MPEBPAICHUSIMHU TP MPOBEICHUN HECIOKHBIX XUMUICCKUX
AKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JTA0OPATOPHOTO 0OOPYAOBAHUS U TIPUOOPOB;

YMEHHE OKa3bIBaTh NIEPBYIO IIOMOILB [IPX OTPABJIEHUAX, 0KOTaxX U IPYIUX TpaBMax,
CBSI3aHHBIX C BELIECTBAMU U J1a00OPaTOPHBIM 000PYI0BAHHUEM;

OBJIaJICHUE TIpUEeMaMH paboThI ¢ HH(POpMaIeld XUMUYECKOTO COJICP KaHMSs, TPEICTABICHHOM
B pa3Ho (¢opme (B BUIIE TeKCTa, PopMyil, TpaduKoB, TAOIUYHBIX JaHHBIX, cXeM, (hoTorpaduii

v Jp.)



CO3/IaHH€ OCHOBHI JIsl POPMHUPOBAHUS MHTEPECA K PACITUPEHUIO U YTITYOJICHUIO
XUMHYECKUX 3HAHUI U BEIOOpA XUMHUH KaK IPO(UIBHOTO MIpeIMeTa Ipu Nepexoie Ha
CTYMEHb CpeaHero (MOoJaHOT0) 0011ero oOpa3oBaHus, a B TaJIbHEHIIIEM U B KauecTBe cepbl
cBOE Mpo(decCHOHAIBHON IeATeIHbHOCTH;

(dhopMHUpOBaHUE MTPEACTABICHUN O 3HAYEHUN XUMUYECKON HAYKH B PEIICHUN COBPEMEHHBIX
HKOJIOTHYECKUX TPOOJIEM, B TOM YHCIIC B IPEAOTBPANIEHUN TEXHOTCHHBIX M YKOJIOTHUECKUX
KatacTpod.

BBINYyCKHMK HAYYHTCHA:
* OCHOBaM peaJIn3aliy IPOEKTHO-UCCIIEN0BATEIBCKON IEATEIbHOCTH;
* POBOANTH HAOIIOJICHUE U HKCIIEPUMEHT 0T PYKOBOJICTBOM YUHTEJIS;

* OCYIIECTBJIATh PACHIUPEHHBINA MTOUCK MH(OPMAIIUHU C UCTIOJIB30BaHUEM PECYPCOB
o6ubnuotexk u uTepHera;

¢ CcO3aaBaTh U HpeO6pa3OBBIBaTB MOJICJIN U CXCMBbI JJISI PCHICHUA 3a1a4;

¢ OCYIICCTBJIATDH BBI60p HauoOoee 3(1)(1)€KTI/IBHI)IX crroco0oB PCHICHUA 3a1a49 B 3aBUCHUMOCTH
OT KOHKPCTHBIX YCHOBHﬁ;

¢ J1aBaThb OIIPCACICHUC ITOHATHUAM,
® YCTaHAaBJIMBATb MPUYINHHO-CJICACTBCHHBIC CBA3H,

¢ OCYIICCTBJIATD JIOTHYCCKYIO OIICPpALIMI0 YCTAHOBJICHUA POJOBHUIOBBIX OTHOHIGHHﬁ,
OI'PAaHUYCHUC ITOHATHA,

* 000011aTh TOHITHS — OCYIIECTBIISATH JIOTHYECKYIO OTEPAIIHIO MIEPEeX0/1a OT BUIAOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO, OT MIOHATHS C MEHBIIIUM 00BEMOM K IMOHATHIO C OOJIBIITAM
00BEMOM;

* OCYIIIECTBJIATh CPABHEHHE, CEPUAIUIO U KJIACCU(PUKAIINIO, CAMOCTOSITEILHO BHIOMpast
OCHOBAHUS U KPUTEPHUU JJIsl YKA3aHHBIX JIOTUYECKUX ONEPaLINi;

* CTPOUTH KJIaCCHU(PUKAIINIO HA OCHOBE TUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUS );

* CTPOUTH JIOTUUYECKOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBIECHUE TPUYMHHO-
CJICJICTBEHHBIX CBS3CH;

* OOBSICHATH SABJICHUA, ITPOLCCCHI, CBA3U U OTHOUICHUS, BBISABIIACMBIC B XOJA€ UCCIICIOBAHUA;
¢ OCHOBaM O3HAKOMUTCIIbHOI'O, U3YYAIOIICT0, YCBAUBAOIICTO U ITIOUCKOBOT'O UYTCHU A,

® CTPYKTYpUPOBATH TCKCTHI,BKIIOYaAyMCHUEC BbIACIIATD INTABHOC U BTOPOCTCIICHHOC,
rIaBHYIO UACIO TCKCTA, BEICTPAUBATL ITOCJIICAOBATCIIBHOCTD OIMMCHIBACMbBIX CO6BITPII>1;



* paboTtarh ¢ MeTapopaMu — MOHUMATh IEPCHOCHBIN CMBICIT BRIPAKCHHM, TOHUMATh U
yIOTPeOJIATh 000POTHI PEUH, TOCTPOSHHBIC Ha CKPBITOM YITOA00JICHUH, 00pa3HOM
COJIMKEHUH CJIOB.

® UCIIOJIB30BATh PAa3JINYHBIC HpI/IéMBI ITOHUCKa I/IH(I)OpMaHI/II/I B I/IHTCpHeTe, ITIOUCKOBBIC
CCPBUCHI, CTPOUTH 3aIIPOChI IJIA ITIOHUCKA I/IHqDOpMaHI/II/I H AaHAJIM3HUPOBATDL PC3YJILTATHI IIOMCKA,

* HCMOJB30BATh MPUEMBI TOMCKA MH(GOPMAIIMK Ha EPCOHATBHOM KOMITBIOTEPE, B
UH(GOPMAITMOHHOMN Cpejie YUPEKIEHUsI U B 00pa30BaTeIbHOM IIPOCTPAHCTBE;

* HCIIOJI30BaTh Pa3IMIHbIC ONOINOTSUHBIC, B TOM YHCIIC YJICKTPOHHBIC, KATAJIOTH JJIS
ITOMCKA HEOOXOUMBIX KHHT;

¢* UCKAThb I/IH(i)OpMaHI/IIO B PA3JIMYHBIX 0azax JaHHBIX, CO31aBaThb U 3aIlI0OJIHATH 0asbl JaHHBIX,
B HaCTHOCTHU HCIIOJIBb30BaTh PA3JIMIHBIC OIIPCACIUTCIIN

* hhopMHupOBaTh COOCTBEHHOE MH(POPMAITMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MAIlOK
1 pa3MeIiaTh B HUX HY>KHbIC HH()OPMAIIMOHHBIC HCTOYHUKH, pa3MeIaTh HHGOPMAIIUIO B
WNHurepHere.

* IUTAHUPOBATH U BHITIOHATh YYeOHOE HCCIIeIOBAaHUE U YUCOHBIN MTPOCKT, UCTIOIB3YS
00opy1oBaHuE, MOJICIIH, METOJIBI M IPUEMBI, aJICKBaTHBIC UCCIIETyEMOM MpooIIeMe;

* BEIOMPATH U UCIIOJIb30BATh METO/IbI, PEJICBAHTHBIC paCCMAaTpUBAEMOM MTpoOJIeMeE;

* pacro3HaBaTh M CTaBUTh BOMPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOJIYYEHBI TyTEM
Hay4HOTO UCCIIEOBaHMs, OTOMPATh aJIEKBATHBIE METOIbI UCCIEAOBAHUS, (POPMYIHPOBATH
BBITEKAIOIINE U3 UCCIENOBAHUS BBIBOBI;

* HCMOJb30BATh TAKME MAaTEMATUYECKHUE METO/IbI M MPUEMBI, KaK a0CTpakLus U Ueanu3anus,
J0Ka3aTelIbCTBO, OKA3aTENbCTBO OT IIPOTUBHOIO, JOKA3aTEIbCTBO 110 aHAJIOTUH,
ONPOBEPKEHUE, KOHTPIIPUMEDP, UHAYKTUBHBIE U IETYKTUBHBIE PACCYKICHHS, IOCTPOCHHUE U
VCIIOJIHEHUE AJITOPUTMA,;

¢ UCIIOJIb30BATh TaAKHNC CCTCCTBCHHO-HAYYHBIC MCTOIbI K HpI/IéMBI, KakK Ha6J'I}OI[eHHe,
IIOCTaHOBKA HpO6HCMBI, BBIABHMKCHUC ((XOpOH.ICfI TUIIOTE3bID», OKCIICPUMCHT,
MOJCINPOBAHUC, UCITOJIB30BAHUC MATCMATHYCCKUX MOHCHGﬁ, TCOPETUUCCKOC O60CHOBaHI/I€,
YCTAaHOBJICHUEC I'PAaHUIL TIPMCHUMOCTH MO)ICJ'II/I/TCOPI/II/I;

* HCTIOJB30BaTh HEKOTOPHIC METObI TTOJTYYCHUS 3HAHUM, XapaKTePHbIE I COIUATBHBIX U
HMCTOPUYECKHUX HAYK: MMOCTAHOBKA MPOOJIEMBI, ONIPOCHI, ONTMCAHNE, CPABHUTEIHHOE
HUCTOPUYECKOE OTMMCaHNE, 00BSICHEHUE, UCTIOIB30BAHNE CTATUCTUYECKHUX JaHHBIX,
UHTepHpeTanus (akToB;

* SICHO, JIOTUYHO Y TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh S3BIKOBBIC CPEJICTBA,
aZiIeKBaTHbIE 00CYXKIaeMol MpooIIeMe;

¢ OTIIM4YaTh (1)aKTI)I oT CYH(HGHHﬁ, MHEHUU U OLOCHOK, KPUTHYCCKH OTHOCHUTBLCA K CYKIACHUAM,
MHCHUSM, OLICHKAaM, PCKOHCTPYHUPOBATHL UX OCHOBAHMUS,;



* BUIETh 1 KOMMEHTUPOBATH CBSI3b HAYYHOT'O 3HAHUS U IEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CY>KJI€HUH TIPU MOJYyYEHUHU, PACTIPOCTPAHEHUH U TPUMEHEHUN HAyYHOT'O 3HAHMSL.

* ONMCBLIBATh CBOMCTBA TBépI[BIX, KUAKHUX, F&3006pa3HBIX BCIICCTB, BBIACIIAA UX
CYHICCTBCHHLIC ITPHU3HAKH,

¢ XapaKTCpU30BaTh BCIICCTBA I10 COCTABYy, CTPOCHHIO U CBOﬁCTBaM, YCTaHABJINBATDH
IMPUYINHHO-CJIICACTBCHHLIC CBA3HU MCKAY JAHHBIMH XaAPAKTCPUCTUKAMH BCUICCTBA,

¢ paCKpPbBIBATb CMBICJI OCHOBHBIX XUMHNYCCKHX MOHSITHH «aToOM», «KMOJICKYJIa», «XUMHUYECKHUI
QJICMCHT», KIIPOCTOC BCIICCTBO)», «CJI0KHOC BCIICCTBO», KBAJICHTHOCTL)), UCIIOJIb3Y:1
3HAKOBYIO CUCTCMY XNMUWH,

° I/1306pa}KaTB COCTaB HpOCTeI;'IHII/IX BCIICCTB C IIOMOIIIBIO XUMHWYCCKUX q)OpMYJ'I U CYIIHOCTb
XUMHWYCCKHUX pCaKHI/Iﬁ C IIOMOIIBIO XUMHYCCKHUX ypaBHCHHﬁ;

* BEIYUCIIATH OTHOCHUTEIIBPHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB, a TAK)KE
MAacCCOBYIO JOJIF0O XUMHYECKOTO JIEMEHTA B COCTMHEHMAX IS OIICHKH HUX MPAaKTUYECKOM
3HAYMMOCTH;

¢ CpaBHHUBATL I10 COCTAaBYy OKCHbI, OCHOBAHUS, KHUCJIOTHI, COJIH,
® KJ'IaCCI/I(l)I/IHI/IpOBaTB OKCHAbI 1 OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM 110 COCTABY,

¢ OIIUCBhIBATh COCTAaB, CBOMCTBA U 3HAYCHUEC (B IIpuponac u HpaKTquCKOﬁ ACATCIIBHOCTHU
I-ICJIOBCKEI) IMPOCTBIX BCIICCTB — KUCJIOpOAa U BOAOPOAA,

¢ 1aBaTb CPABHUTCIIbHYIO XapPAKTCPUCTUKY XUMHWYCCKHUX 3JICMCHTOB U Ba)KHEHIITNX
COCI[I/IHeHI/Iﬁ €CTECTBEHHBIX CEMEHCTB MICJI0OYHBIX METAJIJIOB U I'aJIOIT'CHOB,

* IMOJIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XMMHYECKOM MOCYI0M;

* POBOJIUTh HECJIOKHBIE XUMUUYECKHUE OMBITHI U HAOIOJICHHS 32 U3MEHEHUSIMUA CBOMCTB
BEILIECTB B MPOIIECCE UX MPEBPALICHHI; COOMIOAATh MPAaBUIIa TEXHUKHA O0€30MaCHOCTH MpHU
MPOBEJICHUM HAOJIIOACHUMN U OTIBITOB;

* pa3aMy4aTh HKCIIEPUMEHTAIBLHO KUCIIOTHI U MIEI0YH, TI0JIb3YSCh UHINKATOPaMU; OCO3HABATh
HEO0OXOAMMOCTh COOJIIOICHHSI Mep O€30MaCHOCTH MPU 0OpAIEHUH C KUCIOTaMU U
IEI0YaMH.

* ONpEETATh MPUHAIICKHOCTh HEOPTraHUYECKUX BEIIECTB K OJTHOMY U3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETaJUIbI, OKCH/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

¢ COCTaBJIAATh CI)OpMYJ'IBI BCIICCTB 110 UX HA3BAHUSIM,
® OpCaACIATh BAJICHTHOCTL U CTCIICHL OKHUCJIICHHUA 3JICMCHTOB B BCIICCTBAX
BI)IHyCKHI/IK MOJIYYUT BOZSMOKHOCTb HAYIUTHCH:

°0CO3HaBaTh 3HAYCHUC TCOPCTUICCKHX 3HAHUU JJIIA HpaKTquCKOﬁ ACATCIBbHOCTH YCJIOBCKA,



® OIIKMCBIBATh U3YUYCHHEIC O0O0BEKTHI KaK CHUCTCMBbI, ITPUMCHSAA JIOTUKY CUCTEMHOTI'O aHaJIn3a,

¢ IIPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HCpHOI[H‘IeCKOﬁ CHUCTEMbI XUMHNUYCCKHUX JJICMCHTOB
pInIb: | OOBSICHECHHS U MMpCABUICHUA CBOMCTB KOHKPCTHBIX BCIICCTB,

* pa3BuBaTh MHPOPMAIMOHHYIO KOMIIETEHTHOCTh OCPEJCTBOM YIIIyOJICHHS 3HaHUN 00
UCTOPUHU CTAHOBJICHUS XUMHUECKOM HayKH, €€ OCHOBHBIX TTOHSTHI, IEPUOAUYECKOr0 3aKOHA
KaK OJTHOTO U3 BAKHEUIIINX 3aKOHOB MPUPOJIbI, & TAKIKE O COBPEMEHHBIX TOCTHKEHUSIX
HAyKU U TEXHUKHU.

* COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM
YPaBHEHHUSM;

¢ IIPUBOJUTD IIPUMCPEI peaxunﬁ, MOATBCPKAAOMUX CYIICCTBOBAHNEC B3AUMOCBA3HN MCIKIY
OCHOBHBIMHU KJIaCCaMH HCOPIraHUYCCKUX BCUICCTB,

* IPOTHO3UPOBATh PE3YJIbTAThl BO3JACHCTBHUS Pa3INIHbIX (haKTOPOB Ha H3MEHEHHE CKOPOCTH
XUMHUYECKOUN peaKIuu;

¢ IIPOTHO3UPOBATH PC3YJIbTAThI BOBﬂGﬁCTBHH Pa3’INYHbIX (b&KTOpOB Ha CMCIICHHC
XUMHNYCCKOT'O PaBHOBCCHAI.

® IPOrHO3UPOBATb XMMHUUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHMU,

* IPOTHO3MPOBATH CITOCOOHOCTH BEIICCTBA IIPOSBIISTh OKUCIIUTEIBHBIC HIIH
BOCCTaHOBUTEIbHBIC CBOMCTBA C YUETOM CTCIICHEH OKUCIICHHS 3JICMEHTOB, BXOISIINX B €TI0
COCTaB;

® BBIABJISITH CYIICCTBOBAHHC TeHETUYCSCKOM B3aMMOCBSI3H MCKAY BCUICCTBAMU B PALY:
IMPOCTOC BCIICCTBO — OKCHUJ — IT'HMAPOKCHUI — COJIb,

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOUN U a30THOM KUCIIOT;

* IPUBOJUTH IPUMEPHI YPABHEHHI pEaKIIMii, JeKaIIUX B OCHOBE MPOMBIIIJIEHHBIX CITOCOOOB
ITOJIyYEHHS] aMMHAKa, CEPHOM KHUCIIOThI, YyT'YHA U CTAJIH;

* ONMKUCHIBATh (DU3NUYECKUE U XUMUYECKHUE TTPOIICCCHI, SIBISIOIINECS YaCThIO0 KPyTOBOpPOTa
BELIECTB B IIPUPO/IE;

® OPraHru30BLIBATb, IPOBOAUTDb YUCHHUYCCKHUEC ITPOCKTLI 11O UCCICAOBAHUIO CBOMCTB BECUICCTB,
HMCIOIIUX BAKHOC IMMPAKTHUICCKOC 3HAYCHUC.

* IPaMOTHO 00paIaThCs C BENIECTBAMHU B IIOBCEAHESBHOM KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTh COOJIFOACHUS MPABUIT KOJIOTHYECKH 0€30MacHOTO MTOBEICHUS
B OKPYXKAIOIIEH PUPOIHOU CPEAE;

* IOHUMATh CMBICI U HEOOXOUMOCTb COOIIOICHUSI MPEANUCaHUM, TTpejIaraeéMbIX B
WHCTPYKITUSX TI0 UCIIOJIH30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.;



¢ UCIIOJIB30BaTh HpI/IO6pCTéHHLIC KIIIOYCBbIC KOMIICTCHTHOCTHU ITPH BBIIIOJTHCHUHU
HCCIICA0BATCIbCKUX IIPOCKTOB 110 N3YyYCHUIO CBOﬁCTB, CIoco0oB IMOJYYCHUS U
pacino3HaBaHWA BECUICCTB,

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Ys CPEACTBA YCTHOM U
MACbMEHHOW KOMMYHUKAITMH TIPpUA paboTe ¢ TeKCTaMU YYeOHHKA U JIOTTOJTHATEIILHON
JUTEPATypO, CIIPAaBOYHBIMU TAOJIUIIAMH, IPOSBIISITE TOTOBHOCTh K YBAXKEHUIO MHOW TOYKHU
3peHUs MPpU 00CYKICHUH PE3YIbTAaTOB BHIMOJIHEHHOU PaObOTHI;

* 00BEKTUBHO OIIEHHBATh HH(POPMAIIHMIO O BENIECTBAaX U XUMHUECKUX ITpolieccax,
KPUTHYECKHA OTHOCUTBHCS K IICEBAOHAYYHOM MH(pOpMAIUU, HeJ0OPOCOBECTHON pEKIIaMe,
Kacarolleicsl UCIOIb30BaHUs Pa3IMYHbBIX BEIIECTB.

Conep:xanue y4e0HOI0 npeaMera
IToBTOpEHNE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)

[Tepnonnueckuii 3axkoH U [leprnoanueckas cucrema XuMU4YeCKUX 3jieMeHToB J1. M.
MeHneneeBa B CBETE TEOPUU CTPOCHUS aTOMa.

Xumnueckas cBsi3b. CTpoeHue BenecTBa. TUIbl KPUCTAININYECKUX PEIIETOK.

XHUMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHUYCCKUX BCIICCTB. Pacuetsl o
XUMHWYCCKHUM YPAaBHCHHUAM.

Jemoncrpamun. Tabnuna «Buasl cBazeit». Tabnuina « TUNbl KPUCTAIUTUUECKUX PEIIETOKY
Tema 1. Knaccudpukanusa xumudecKux peaxkuui (6 1)
TernoBoit addexT XxuMuueckon peakiuu. TepMOXUMUYECKUE YPABHEHUS, PACUETHI 0 HUM.

CKOpOCTh XUMUYECKHUX PEAKIIMI. 3aBUCUMOCTh CKOPOCTH XHUMHYECKHAX PEAKIIUM OT
PA3JIMYHBIX YCIOBHI: OT PUPOABI PEATUPYIONINX BELIECTB, IUNIOMIAAN TOBEPXHOCTH
CONIPUKOCHOBEHMS, KOHLIEHTPALIMY PEArupyIOlNX BEIIECTB, TEMIIEPATyPhl, KaTaIM3aTopa.
XHAMHUYECKOE PaBHOBECHE, YCIOBHS €r0 CMelleHus. Pemenne 3aaad.

JdeMoHCTpaIUH.

JIeMOHCTpaIHs ONBITOB, BBISCHSIOIIMX 3aBUCUMOCTh CKOPOCTH XMMHUYECKUX PEAKITHi OT
paznuYHBIX (aKTOPOB.

Tabmuibr «O0paTUMbIC peakiumy, « XUMHUIECKOE paBHOBeCcHE», « CKOPOCTh XUMUYECKOMN
pEeaKLI».

PacueTHble 3agaun.

Pacuetn! o TCPMOXUMHUYCCKUM YPABHCHHAM.



Tema 2. DiiekTposuTyeckas guccounanus (74)

DJIIEKTPOJUTHI U HEANEKTPOIUTHL. DINEKTPOIUTHYECKAS TUCCOLIMAIMS BEIIECTB B BOJAHBIX
pactBopax. Monsl. KaTnonsl u anuoHsl. ['uapaTHas Teopusi paCTBOPOB. DIEKTPOIUTHYECKAS
JMCCOIMAIIMS KUCIIOT, 1iesiouei u coneil. Cnadbie U CHIIbHBIC 3JIEKTPOJIUTHI. CTeneHb
nucconuanyu. Peakiinu noaHoro ooMeHna. OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKITUH.
OxkucnauTenb, BOCCTAaHOBUTENb. | UIPOJINA3 COJICH.

I[eMOHCTpaIII/II/I. HcneiTanue PaCTBOPOB BCUICCTB HA 3JICKTPHUUCCKYIO IIPOBOAUMOCTD.
I[BI/I)KGHI/IG HOHOB B 3JICKTPHYCCKOM IIOJIC.

JlabopatopHble onbIThHL. Peakium oOMeHa MeXy pacTBOpamMH 3JIEKTPOJIUTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa. Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCMC
«SHCKTpOJII/ITI/IIIGCKaSI Jucconuranus,.

Tema 3. I'astorensi(5 4)

[TonoxeHue rajJioreHoB B HepI/IOIII/I‘-IeCI(Oﬁ CUCTEMC U CTPOCHHC UX aTOMOB. duznyecKkue u
XUMHYECKHE CBOMCTBA raJIOr€HOB.

CpaBHHTENBHAS XapaKTEPUCTUKA TaJIOreHOB. [[puMeHeHne rajoreHoB.
Xnoposonopoa. [Tonyuenne. ®duznueckue cBoiicTBa. CoJsiHAsI KUCIIOTA U €€ COJIH.
IIpakTnueckas padora. [lonyueHne XJI0poBOJOPOIa U U3YUEHHUE ETO CBOWCTB.

JemoucTpanuu. Puznyeckre cBOMCTBa raioreHoB. [lomydyenune xmopoBoaopoaa u
PacTBOPEHHE €T0 B BOJIE.

JlaGopaTopHble onbIThI. Pacrio3HaBaHue CONSHON KUCIIOTHI, XJIOPHIOB, OPOMHUIOB,
HOJIMJIOB U HMOJia

Tema 4. Kucsiopoa u cepa (6 4)

[TonoxxeHue KUCIOPOIa U CEPhI B IEPUOANUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB,
CTPOECHHUE UX aTOMOB. AJUIOTPONUS KUCIOPOAA — O30H.

Cepa. Amnotponus cepsl. @uznueckue U XuMudyeckue cBoiictBa. Haxoxnenue B npupojie.
[Tpumenenue cepsl. Oxeun cepsi(IV). CepoBogopoaHas U cepHUCTasE KUCIOThI U UX COJIU.
Oxkcup cepol( V). Cepnas kuciora u ee coyii. OKUCIUTENIbHBIE CBOMCTBA
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.

[ToHsiTHE O CKOPOCTH XMMHUUYECKHUX peakunil. Katanus3aTopsl.

JleMoOHCTpaIUM. AJUTOTPOIHUS KUCIOPOa U Cepbl. 3HAKOMCTBO ¢ 00pa3iiaMu MPUPOTHBIX
cynb(pUI0B, CyIbHaTOB.

JlaboparopHble onbIThl. Pacio3zHaBanue cynbdua-, cyabpuT- u cynb(aT-nHOHOB B
pacTBope



IIpakTuyeckas padora. Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 o TeMe «Kucnopos u
cepay.

PacuerHble 3agaun. BerancieHns no XuMUYE€CKUM YPABHEHUSM PEAKIMNA MACCHI,
KOJIMYECTBA BEUIECTBA WM 00bEMa MO U3BECTHOM Macce, KOJMYECTBY BEIIECTBA I 00bEMY
OJHOTO U3 BCTYMNAOIIUX WU MOIYYAOIINXCS B PEAKIINU BEIIECTB.

Tema 5. A3ot u gocdop (8 9)

ITonoxxenue azora u pocdopa B IEPHOIUISCKON CUCTEME XUMHUCCKUX AJIIEMEHTOB,
CTpOEHHE WX aTOMOB. A30T, GU3HUECKIE M XUMUIECKHUE CBOMCTBA, MMOJTYyYEHUE U
npuMmeHenue. KpyroBopor aszora B npupojae. AMmuak. Ou3ndeckue 1 XUMHYECKHE CBOMCTBA
aMMHuaka, rnoixydenue, npumeHenue. Conu ammonusi. Okcuzst azota(ll) u (IV). A3zoTHas
KHUCJIOTa U €€ cou. OKUCIUTENIbHBIC CBOMCTBA a30THOM KHUCIIOTHI.

docdop. Amnotponust hochopa. Puznueckue U XuMUIeckre cBoicTBa Gpocdopa. Oxcun
dbochopa(V). OprodocdopHast KUCIOTA U €€ COTH.

MuHnepaibHbie yA0OpEHUs.

JemoncTpanuu. [lonyueHnne ammuaka u ero pactBopenue B Bojie. O3HaKOMIICHHE C
oOpasiamMu MPUPOIHBIX HUTPATOB, pochartos.

JlabopaTtopHble onbIThI. B3anmoaeicTBue cojieli aMMOHMS €O mieao4aMu. O3HaAKOMIJICHHE C
a30THBIMU U POCHOPHBIMU YAOOPEHUSMHU.

IIpakTnueckune padoThl

[TonyueHne aMmMuaka U U3y4e€HHE €r0 CBOWCTB.
Onpenenenre MUHEPATbHBIX YI0OPEHUH.
Tema 6. Yriepoa u kpemunii (9 1)

[TonmoxeHue yriaepoaa u KpEMHUS B IEPUOANYECKON CUCTEME XUMUYECKUX JIEMEHTOB,
CTpPOEHHE UX aTOMOB. YTJIEPO/l, AJUIOTPOINHbIE MOIUDUKAIINY, PUZUUECKHE U XUMUYECKUE
CBOMCTBA yriepoja. YTapHblil ra3, CBOMCTBA U (PU3UOJIOTHUECKOE JIEHCTBHUE HA OPTaHU3M.
VYTIIeKHUCIIBIN Ta3, yroJibHAs KUCIIOTA U €€ COoJIM. KpyroBopoT yriiepoaa B mpupo/e.

Kpemnunii. Oxcua kpemuus(IV). KpemuueBas kucnota u ee conu. Crexno. LlemMeHr.

JemoncTpamun. Kprucrammmyeckue peleTky aaMasa u rpadgura. 3HaKOMCTBO ¢ oOpa3iiaMu
MIPUPOJIHBIX KapOOHATOB M CHIMKATOB. O3HAKOMJICHHE C Pa3IMYHBIMHA BHAAMHU TOILIMBA.
O3HaKoOMJIEHUE C BUIAMU CTEKJIA.

JlabopaTtopHble onbIThI. O3HAKOMJIEHHE CO CBOMCTBAMM U B3aUMONPEBPAILCHUSIMHU
KapOOHATOB U ruApokapOoHaToB. KauecTBeHHbIE peakliui Ha KapOOHAT- U CUIIMKAT-UOHBI.
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IIpakTnueckasi padora. [lonyuenue okcuaa yriaepona(lV) u usyuenue ero CBOMUCTB.
Pacno3naBanue kapOOHATOB.

Tema 7. O0mue cBoiicTBa MeTaJIoB (134)

[TonoxeHne MeTaJUIOB B IEPUOIMUECKON CUCTEME XMMUUYECKUX 31eMeHTOB []. U.
MenngeneeBa. Metammmueckas cBs3b. PU3NUYEeCcKUe U XUMHUYECKHUE CBOMCTBA METAJUIOB. Psit
HanpsHKEHU METAIIIOB.

[Tonsarue o metaiutyprun. CriocoObl mostyueHust MmetasuioB. CriiaBsl (CTajlb, YyT'yH,
TopaTroMuHul, Opon3a). [Ipobiema 6€30TXOMHBIX MPOU3BOJICTB B METAJUTYPTHH M OXpaHa
OKPYXarOUIEH CPEIbL.

]J_le.]'IO"IHbIe MeTaJLIbl. [lonoxenne MCJIOYHBIX MCTAJIJIOB B HCpHO,Z[HIIeCKOfI CHCTCMC U
CTPOCHUC aTOMOB. HaXO}KILGHI/IC B IIpHUPOAC. DU3NYECKUE U XMMHUYECKHE CBOMCTBA.
HpHMeHeHI/IG MCJIOYHBIX MCTAJIJIOB M UX COGI[HHGHPIﬁ.

IlenouHo3eMeIbHBbIE MeTAJLIbI. [10710KEHNE 11I€10YHO3EeMENIbHBIX METAJIJIOB B
IIEPUOANYECKON CUCTEME U CTpOeHHE aTOMOB. Haxoxnenne B npupoae. Kanbuuit u ero
coequHeHus. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ yCTPaHEHHS.

AmoMunui. [TonoxxeHue aTioMUHUS B HGpHOI[H‘-IGCKOﬁ CUCTEMC U CTPOCHHUC CI'0 aTOMA.
Haxo;merHe B IIPHUPOAC. du3nYecKue 1 XMMHUYECKHE CBOMCTBA aJJFOMUHUSI. AM(i)OTGpHOCTB
OKCH/Ja U TUAPOKCH A aJITFOMHUHUAL.

Keaeso. [lonoxeHune xene3a B IEPUOIUYECKON CUCTEME U CTPOEHUE €T0 aToMa.
Haxoxnenue B npupoje. duzndeckue 1 XuMHUYECKUE CBOMCTBA kene3a. OKCUIbI,
ruapokcuibl u conu xxenesa(ll) u xeneza(Ill).

JeMoHcTpanum. 3HaKOMCTBO ¢ 00pa3liaMu BaXKHEHIINX COJIEH HATPUS, KalIusl, IPUPOIHBIX
COCIMHECHUN KaJblLIMs, PyIaMU KeJle3a, COCIUHEHUIMU allfoMUHMs. B3auMoaencTeue
MICJTOYHBIX, IEJIOYHO3EMEIIbHBIX METAJIJIOB U aJIIOMHHUS ¢ BOJIoM. CokUTaHueE Keje3a B
KUCIIOPOJIE U XJIOPE.

JlaGopaTopHble onbIThI. [lonydeHne rTuapoKCcHIa ATFOMUHKS U B3aUMOAEHCTBHE €T0 C
kucioTamu u menodami. [Tonyuenue runpoxcunon xeneza(ll) u (II1) u B3aumonerictBue nux
C KHCJIOTaMH U IIeJI0YaMHU.

IIpakTueckue padoTbl

Pelienue sxcrniepuMeHTaIbHbIX 337a4 o TeMe «nemMeHTbl [A—IITA-rpynn nepuoandeckoit
Ta0IHIBI XUMUYECKUX DJIEMEHTOBY.

Pemenue 9KCIICPUMCHTAJIbHBIX 3aaa4 110 TCMC «MeTanabl 1 UX COCIUHCHU).

PacueTrHble 3a1aun. BerancieHus no XuMHYeCKUM YPAaBHEHHSIM MacChl, 00beMa UiTn
KOJINYECTBA BELIECTBA OJTHOTO U3 IMIPOJIYKTOB PEAKIIUH 10 MACCE UCXOTHOTO BEIIECTRA,
00BEeMy WJIM KOJTMYECTBY BEIECTBA, COACPIKAIIErO OMPEISICHHYIO T0TI0 TPUMECEH.
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Tema 8. OcHoBbl oprannyeckoi xumMmun(10 u)

[lepBoHauanbHbIE MPEACTaBICHUS 00 OpraHMYecKUX BellecTBax [lepBoHayaabHbIE CBEICHUS
0 CTPOCHUH OpPraHNYEeCKUX BeliecTB. OCHOBHBIE MOJOKEHUS TEOPUHN CTPOCHUS
opranudeckux coequHenuid A. M. bytnepoa. M3omepus. YnpormieHHas KiaccubuKamms
OPTraHUYECKUX COCIUHECHUMU.

Yraesonoponsl. [Ipenensusie yrinesogopoasl. Mertan, atad. @U3NYECKUe U XUMUYECKUE
cBoucrtBa. [Ipumenenue.

Henpenenbubie yrieBoaopoabl. DTuiieH. u3nyeckue 1 XMMUYECKUE CBOMCTRA.
[Ipumenenue. AueruieH. J[ueHoBbIe yriaeBoa0opoabl. [IoHITHE O MUKINYECKHUX
yraeBogopoaax (rukimoankansl, 6en3on).[Ipupoausie nerounuku yriaeBogopoaos. Hedts u
NPUPOAHBIN ra3, UX MpUMEHeHue. 3aimuTa aTMochepHOro Bo3ayxa ot 3arpsisHeHus. CIupThI.
OnHoaTomHbIe ciupThl. MeTanou. DTaHou. Pusnyeckue cBoiicTBa. U3nM0I0rUIECKOe
NENUCTBUE CIUPTOB Ha opranu3M. [I[pumenenrne. MHOroaTOMHbIE CIIUPTHI. DTUICHTIIUKOIIb.
['muuepun. [pumenenue. Kapbonossie kuciotel. XKupbl. MypaBbrHAs U YKCYCHAsI KUCIIOTHI.
®duznueckue cpoiicta. [Ipumenenue. Broicine kapooHoBbIe KUCTOTHL. CTeapuHOBas
KucyoTa. JKupbl — IPOYKTHI B3aUMOJICHCTBUS INIMIIEPHUHA U BBICHIMX KapOOHOBBIX KUCIIOT.
Pons sxupoB B mpoliecce 0OMeHa BeliecTB B opranu3me. KaiopuitHOCTb KUpPOB.

YraeBoasl ['1110K03a, caxapo3a — BaKHEUIIME NMPEICTABUTENM YIieBoa0B. HaxoxaeHue B
npupone. dorocuHTe3. Poib III0KO36I B MUTAHUU U YKPEIUJIEHNH 310pOBbs. Kpaxman u
LIEJUTIOJIO3a — MPUPOIHBIE omMepsl. Haxoxnenue B mpupone. [Ipumenenue.

benku — ouonomumepsl. CoctaB 6enkoB. OyHKIUU 0€1KOB. Poiib O€IKOB B TUTAaHUU.
[TonsiTue 0 PepMeHTax U TOPMOHAX.

[Tomumepsl — BBICOKOMOJIEKYIIsIpHBIE coequaeHus. [lomatunen. [lonunponuieH.
[TomuBuamxmopua. Ilpumenenre nonumMepos.

JleMoHcTpanum.

Mopenu MoJIEKyJT OpraHUYECKUX COSTUHEHUM, CXEMbl, TAOTHUIIbI.
['openue yrieBonopo 0B U 00HAPYKEHHE TPOTYKTOB UX TOPEHUS.
OO0pa3ipl HePTH U MPOAYKTOB UX NEPEPAOOTKHU.

BueoonsITel 10 CBOMCTBAM OCHOBHBIX KJIAaCCOB BEILIECTB.

PacuyerHble 3a1aun. Y CTaHOBIIEHUE MTpocTeiiel (GopMyJibl BEIIECTBA IO MACCOBBIM JOJISIM
JJIEMEHTOB.
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KajgennapHo-remarnueckoe nJaHupoBanue 9 kiacca.

Ne
n/n

Ilnanupyemast
aara
NPOBeICHUA

dakTHueckas
aara
NPOBeIeHUs

HaumeHoBaHue pa3aesioB M TeM

Tema 1. IloBTOpeHue 0CHOBHBIX BONIPocoB 8 Kiacca (3 yaca)

TexHnka 0€30IMaCHOCTH B KAOMHETE XUMUH.
Crpoenue aroma. [lepuoguueckuii 3aKoH H
IICXD .. MeHneneeBa B CBETE CTPOCHUS
aToMma.

N

Xumuueckas cBsi3b. CTpoeHHE BEIIeCTBa.

OcCHOBHBIE KJIaCChl HEOPTAHUYECKHUX BEIIECTB,
HX CBSI3b MEXKITY COOOM.

Tema 2. Kiaccupukanuss XuMHYECKHX
peakuui.(6 4acoB)

SN

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC PCaAKINHU

o

TemnoBoit addexT xum. peakiuu. PacueTsl mo
TEPMOXUMHUYECKUM YPABHECHUSIM.

CKOpOCTh XUMHUYECKUX PEAKIIHH.

Nuctpykrax no Th. IlpakTuyeckas padora
Nel M3ydenue BIusHNUSA yCIOBUM IPOBEACHUS
XMMHWYECKOM pPEAKIIMU HA €€ CKOPOCTh.

XHUMUYECKOE paBHOBECHUE. Y CIIOBUS €T0
CMELICHMUSI.

O0001IEeHNE U cucTEMAaTH3allHs 3HAHUIA.
Pemenne 3anau.

Tema 3 DuiekTposuTudeckas guccounanus. ( 74acos)

10

CyurHoCTb nporecca dAEKTPOTUTHYECKON
JIMCCOIIUALINH.

11

DIEeKTPOJUTUYECKAsT JUCCOIUALINS KUCIIOT,
IIEeJI0OYEN U COJIEH.

12

Cnalbie U CUIIBbHBIC JIEKTPOJIUTHI. CTENeHb
JIMCCOLIAALIH.

13.

Peaknuu moHHOro oOMeHa.

14,

[Muaponus cosen.

15

Nuctpykrax no Th. IlpakTuyeckas padora
Ne2 « PemieHne skciepuMeHTaIbHbBIX 3a7a4 10
TeMe «CBo#CcTBa KHCJIOT,0CHOBAHUM U COJIEH KaK
2JIEKTPOJIUTOBY

16

KonTpoabnas padora Ne 1 nmo teme:
«JIEKTPOJTUTHYECKAS TUCCOIHAIUA.))

Tema 4 I'asnorens (5 yacos)




17

XapaKTCpI/ICTI/IKa raJJOTr€HOB.

18 XJ10p.

19 XJIOPOBOJOPOA: OJYYEHUE U CBOMCTBA.

20 ConsiHast KHCIIOTA.

21 HNuctpykrax no Th. llpakTtuyeckas padora
Ne3 «IlosryueHue COJIAHON KUCJIOTHI U
U3y4YeHHe ee CBOMCTB»
Tema 5 Kucaopoa u cepa.(6 4acoB)

22 XapaKTepUCTHUKaA KUCI0POJIa M CEPBI.

23 Cepa. ®Ousnyeckue 1 XUMHUUYECKHE CBOMCTBA.
Haxoxnenue B npupoae. [Ipumenenue cepsl

24 Ceposomopos. Cynbhus.

25 Oxkcun cepsl (1V). CepoBogopoanas u
CEPHUCTAsi KUCIOThl M MX COJIU

26 Oxkcun cepsl (V). Cepnasi Kuca0Ta U €€ COJIu.

27 HNuctpykrax no Th. lpakTtuyeckas padora
Ne4 « PenieHne 3KCriepruMeHTaNbHBIX 3a7a4 110
teme «Kucnopona u cepa»

Tema 6 A3ot u ¢pocdop (8 yacos)

28 XapakrepucTtuka azora u pocdopa.
duznyeckre ¥ XMMUYECKHUE CBOMCTBA a30Ta.

29 AMMHak: GpU3nYecKrue U XUMHUYECKUE CBOMCTRA,
MOJIYYCHHUE U PUMEHEHUE

30 Hnucmpyxkmaowe no Th. IlpakTudeckasi padora
Ne§ «IlonyueHne aMmMuaKka U U3y4E€HHE €TO
CBOMCTBY»

31 CoJ aMMOHWSL.

32 A30THas KMCJOTA .

33 Conu a30THOM KUCJIOTBL.

34 ®dochop. duznyeckre U XUMHUYECKUE CBOMCTBA
docdopa.

35 Oxkcun docdopa (V). OprodocdopHas kuciora
M €€ COJIN.

Tema 4. Yriepoa u kpemuuii (9 yacos)

36 XapakTepucTuKa yriiepojia i KpeMHHUS .
AnyoTponus yriaepoja.

37 XVWMHUYECKHE CBOWMCTBa yriiepona. AncopOrus.

38. Yrapublii ras.

39 YTekucnpii ras.

40 YronpHas kucnora u ee conu. Kpyrosopor
yraepoJia B IPUPOJIE.

41 Nuctpykrax no Th. IlpakTuyeckas padora

Neb6 «IlTomyuenne okcuna yraepoaa (1V) u
U3y4eHUE ero cBOUCTB. PacrioznaBanue

16



KapOOHATOBY

42 Kpemuuii. Oxcupn kpemuus (1V). Kpemuuenas
kucnota u ee conu. Crekno. llemeHT

43. Kpemuuenas kuciora u ee conu. CTeko.
LlemenT

44 KonTpoabnasi paéora Ne2 mo remam:

«Kucsopoa u cepa. Azot u gocdop. Yriaepoa
U KPEeMHMI.»

Tema 5. O0mue cBoiicTBa MeTaJI0B (13 yacoB)

45. XapakTepUCTUKa METAJIOB.

46 Haxosxienrne MeTamioB B MpUpoie U o01ue
CIOCOObI UX MOJIYYEHHUS.

47 XHUMUYECKUE CBOMCTBA METAILIIOB.
DNEKTPOXUMHYECKUI PsIJl HATIPSKEHU N
METaJJIOB.

48 CmnaBbl (CTalb,YyTyH,AI0PATIOMUHII,0pOH32)

49 [Ileno4HbIe METAILIEI.

50 Marnuii. [llenoyHo3eMenbHbIE METAIIBI.

o1 Kanbumii u ero coequnenust. JKeCTKOCTh BOJIBI U
CIOCOOBI €€ YCTpaHEeHMUSI.

52 Amomununii. HaxoxaeHnue B npupoze.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA
AITFOMUHHSI.

53 AM(DOTEpHOCTH OKCHIA ¥ THAPOKCHUIA
AITFOMUHHSI.

54 Kenezo. Haxoxnenue B npupoje. uszndeckue
Y XMMUYECKHE CBOWCTBA JKEJe3a.

55 Oxcupl, rTuapOKCHabI U comu xenesa (1) u
xenesa (111)

56 Nuctpykrax no Th. IlpakTuyeckas padora
Ne7 « Pelienne skcriepruMeHTaNbHBIX 3a1a4 110
TeMe «MEeTaJlITbl ¥ UX COCTUHCHUSI»

57 KonTpoabnasi padbora Ne3 no reme «O01mme
CBOICTBA METAJLJIOB

Tema 6. IlepBoHauyabHbIE MpeaCTABIeHUsI 00 opraHnyeckux Benrecrax (10uacos)

58 IlepBoHavasbHBIE CBEACHUSA O CTPOCHUU
opraHu4eckux BeniecTB. OCHOBHBIE MTOJIOKEHUS
TEOPUHU OPraHUYECKUX coennHEHUN A. M.
bytneposa

59 VYrpoieHHas kinaccu@ukanys OpraHnyecKux
COEIMHEHUU




60 [IpenenbHble yraeBoaopoibl. MeraH, 3TaH.

61 HenpenenbHble yrieBoaopobl.
OTHIIEH,alleTHIICH.

62 [Tonumepsl — BBICOKOMOJIEKYJIIPHBIE
coeaunenus. [lonuaTumnen.

63 [TpousBoaHbIe yraeBo10poaoB. CupThI.

64 Kap6onosbie kucioTsl. CiioxxHble 3(UPHI U
KUPBIL.

65 VTi1eBoabl.

66 AMHMHOKHCIIOTHL. benku.

67 KounrpoabHas padora Ne4 no teme:
«Opranuveckasi XuMHus)

68 O06001IeHNe 3HaHNM, TTOJTYYSHHBIX B 9 Ki1acce.

COI'JIACOBAHO: COI'JIACOBAHO:

[IpoTokom 3aceqanust METOTMIECKOTO
00BEeIMHEHUS
YUHTENeH _eCTECTBEHHO-HAYYHOTO ITUKJIa

ot __aBrycra 2022 r. npotokos Ne_ 1

3aMm. nupekropa mo YBP MBOY «I'umHazus
No2y

asrycra 2022 1.
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