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Pabouas mporpaMma o XMMHH Ha YPOBHE OCHOBHOro o0Omiero obpasoBanus (8 - 9 kimaccel) cocraBicHa Ha ocHOBe DenepaabHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAapTa OCHOBHOrO 0011ero oOpa3zoBaHus (YTBEpKIEH MPUKa30M MHHHCTEPCTBA 0Opa3OBaHUS U HAYKU
Poccutickoit @enepamu Ne 1897 ot 17.12.2010 B pemakuum npuka3zoB MunoOpHayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015),
IMPUMEPHBIX IPOTrpaMM MO y4eOHBIM mpenmeraM. Xumus. §-9 kiaccel, aBTopckoit mporpammsel O.C. I'abpuensna (Paboune nporpamMmel. Xumus. 8-
9 knaccel / coct. T.J] 'amOyprieBa, Mockga, JIpoda, OcHoBHOM 00pa3oBaTeIbHON MPOrpaMMol OCHOBHOTO 001ero oopasosanus [ bOY COI
Ne6 r.0.Ce13panb, yaeoHoro miana [bOY COIL Ne6 r.0.Cri3paHsb.

Hannas pabouas nmporpamma peanusyercst Ha ocHoBe Y MK «Xumust. 8-9 knacc. Aprop O.C.I'abpuernsny:
- O.C.I'abpuensu. Xumus.8 kiacc. Mocksa, Jlpoda;

- O.C.I'abpuensu. Xumus.9 kiacc. Mocksa, Jpoda.

KosinuecTBO 4acoB, 0TBeleHHOE HA M3YUeHUe NMpeIMeTa B YueOHOM IJIaHe
B yue6nom mnane 'bOY COILL Ne6 r.0. Cri3panp Ha U3ydeHue npeameTa « XuMus» B 8 U 9 kiaccax oTBoaUTCs B 001eM o0beme 68 4. B 8 kiiacce U3 pacuera 2
yaca B HeJlelo, 68 yacoB B 9 kiacce 13 pacdeTa 2 yaca B HEJENIO.

IlnaHupyemblie npeAMeTHbIE Pe3yJbTATHI OCBOCHUA Y4e0HOI0 NpeaMera

JINYHOCTHBIE pe3y/IbTAThI:

- BOCIIUTAHUE POCCHICKON Tpa)KAAHCKOW MJIEHTUYHOCTH: MAaTPUOTH3Ma, yBakeHHUs K OTedecTBy, MPOILIOE M HACTOALIEe MHOIOHALMOHAJIBHOTO Hapoja
Poccun; oco3Hanne cBOel ATHUYECKON MPUHAIEKHOCTH, 3HAHUE MCTOPHUH, S3bIKA, KYJIBTYpPbl CBOETO HAapOJa, CBOETO Kpas, OCHOB KYJIbTYPHOI'O HACIEaMs
HaponoB Poccun 1 4denmoBedyecTBa; YCBOCHHE T'yMaHUCTUYECKHUX, AEMOKPATHYECKUX W TPAJAULMOHHBIX LEHHOCTEHM MHOTOHALMOHAJIBHOIO POCCHUHCKOrO
oO1iecTBa; BOCHIUTaHHE YyBCTBa OTBETCTBEHHOCTH U jaoira nepea PoauHoi;

- (hopMupoBaHHE OTBETCTBEHHOI'O0 OTHOLICHHS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH OOYYaIOLIMXCS K CaMOPa3BUTHUIO U caMOOOPa30BaHUIO HA OCHOBE
MOTHBAallMM K OOYUYEHHUIO M TO3HAHHWIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHHUIO JajbHeWIlell WHIUBUIYaJbHOW TpaeKkTopuu oOpa3oBaHus Ha Oasze
OPHEHTUPOBKUM B MHpe mpodeccuil W MpodecCHOHANBHBIX NPEANOYTEHUH C Y4YeTOM YCTOWYHMBBIX IO3HABAaTENbHBIX HHTEPECOB, a TAaKKE€ Ha OCHOBE
(GbopMHPOBaHUS YBAXKHUTEILHOTO OTHOLIEHUS K TPY/y, Pa3BUTHS ONbITA YYacTHUs B COLIMAIBHO 3HAUUMOM TPY/IE;



- (popMupOBaHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLIECTBEHHOW MPAKTUKHU, YUUTHIBAIOIIETO
COLIMANIBHOE, KYJIFTYPHOE, SI3IKOBOE, JYXOBHOE MHOTOO0pa3ue COBPEMEHHOTO MUPA;

- (hopMHpOBaHKE OCO3HAHHOTO, YBAKUTEIHHOTO U JOOPOKENATEIILHOTO OTHOLICHHUS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYJIBTYpE, A3bIKY,
Bepe, I'PaXJAaHCKON MO3MIMU, K HUCTOPHM, KyJIbType, PEIUIHM, TPATULMsIM, sA3bIKaM, LIEHHOCTAM HapoaoB Poccum M HapoJoB MHpa; TOTOBHOCTH M
CIOCOOHOCTH BECTH JUAJIOT C IPYTHMHU JIIOJIbMH U JIOCTUTATh B HEM B3aUMOIIOHMMAaHUS;

- OCBOCHHMC COIMAJIbHBIX HOPM, IpaBUJI MMOBCACHUA, pOHCfI n (bOpM COI.[H&JILHOIZ JKU3HU B Ipyliax u COO6H.I€CTBaX, BKJIO4as B3POCIIBIC U COLIMAJIbHBIC
COO6H.[CCTBa; y4aCcTU€ B MIKOJIBHOM CaMOYIIPaBJICHHUHN H O6HleCTBeHHOI>'I KHN3HHU B Ipe€aciiax BO3pPaCTHBIX KOMHeTeHHI/Iﬁ C YUYCTOM pPCTUOHAIBHBIX,

STHOKYJIbTYPHBIX, COL[UAJIbHBIX U IKOHOMUYECKUX OCOOCHHOCTEN;

- pa3sBUTUC MOPAJIBHOI'0 CO3HAHUA W KOMIICTCHTHOCTU B PCHICHUHU MOPAJIIBHBIX HpO6JIeM Ha OCHOBEC JIMYHOCTHOI'O BI)I60pa, Q)OpMHpOBaHI/Ie HPAaBCTBCHHBIX
YYBCTB U HPABCTBEHHOTI'O MOBCACHUA, OCO3HAHHOT'O U OTBECTCTBCHHOI'O OTHOLICHUS K COOCTBEHHBIM IMOCTYIIKaM;

- (GopMHPOBaHHE KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIICHHMH M COTPYJAHHYECTBE CO CBEPCTHUKAMH, JICTHMH CTApIIET0 W MIIAJIICTO BO3pacTa,
B3pOCIIBIMH B ITpOIEcCce 00pa3oBaTeIbHON, 0OIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPYECKON U APYTUX BUIOB JIESTEILHOCTH;

- (bOpMHpOBaHHe HOEHHOCTH 3J0pPOBOTO U 0e30I1acHOr0 06pa3a JKU3HH, YCBOCHUC IIPpAaBUJI MHAWUBUAYAJIBHOTO U KOJIUICKTUBHOI'O 0e30ImacHoro IMOBCACHUA B
qpe3Br,1qa171me CUTyalusiX, YIPOXAOIMINUX XKU3HU U 310POBbIO JIIOI[Gi/JI, IMpaBUJ MMOBCACHHA HA TPAHCIIOPTE U HA JOpOTrax;

- popMUpOBaHUE OCHOB DKOJIOTUYECKOU KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOTO MBIILIECHUS, pa3BUTHE OMBITA YKOJIOT HUECKU
OPUEHTUPOBAHHOMN PEIICKCUBHO-OIICHOUYHOHN M MPAKTUYECKOMN ACATEIHHOCTU B )KU3HEHHBIX CUTYAIIHSIX;

- OCO3HAHME 3HAYEHHS CEMbH B JKM3HHU YeJIOBEKa M OOIIECTBa, MPUHATHE IEHHOCTH CEMEHHOM >KM3HU, YBAXXHUTEIBHOE U 3a00TIMBOE OTHOIIEHUE K YICHAM
CBO€EI CEMbHU.

MertanpeamMeTHbie pe3yJbTaThl:

- YMCHHUC CaMOCTOATCJIBHO OIPCACIATL LCJIN CBOCTO O6y‘{eHI/I}I, CTaBHUTh U (I)OpMyJ'IPIpOBaTL JJIA ce0s1 HOBBIC 3agadyu B yqe6e U T03HaBaTEIbHOMU
ACATCIIbHOCTH, pa3BUBATb MOTHBbBI U HHTCPECHI CBOEH IO3HaBaTEIbHOM JACATCIIbHOCTH,

- YMCHHUC CaMOCTOATCIIbHO IINIAHUPOBATH IIYTHU JOCTUIKCHUSA ueneﬁ, B TOM YHCJIC AJIBTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTL HanOoJee B(I)(I)CKTI/IBHBIC CIIOCOOBI
CIICHUS YU4E€OHBIX M ITO3HABATEIbHBIX 3ajJa4,
M



- YMEHHUE COOTHOCUTH CBOM JIEUCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaAMH, OCYIIECTBISATh KOHTPOJIb CBOEH JIESITENBHOCTU B MIPOLECCE TOCTUKEHUS PE3yJIbTaTa,
OTPEIEIATh CIOCOOBI JIEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHH M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBHHM C M3MEHSIOMICHCS
CUTYyaLHE;

- YMCHUC OLICHUBATH NPABUJIbHOCTD BBIIIOJIHCHUA y‘-IGGHOfI 3aJa4u, COOCTBEHHBIE BO3MOXKHOCTH €€ pCIICHUA;

- BIJIQJICHUE OCHOBAMHU CAaMOKOHTPOJIS, CAMOOLCHKH, TPUHATHUA PEIICHHH W OCYIIECTBJICHUS OCO3HAHHOTO BBIOOpa B Y4YeOHOW W IO3HABATEIBHOU
NEeATEIbHOCTH;

- YMEHUE OTPENAEIITh MOHATH, CO3aBaTh 000OIIEHNS, YyCTaHABINBATh aHAJIOTHH, KIacCU(PHUIIMPOBATh, CAMOCTOSATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPHH
IUIs KJIacCU(UKAIMY, YCTaHABIUBATh IPUYUHHO-CIIEICTBEHHbBIE CBA3U, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3aKI0UeHUe (MHyKTUBHOE, 1€yKTUBHOE U
10 aHAJIOTUH) U JIEJIaTh BbIBOJIBI;

- YMCHHUC CO31aBaTh, IPUMCHATb U Hpeo6pa30131)113aT1, 3HAaKW U CUMBOJIbI, MOJCIN U CXEMBI JJI PCUHICHUA y‘~I€6HI)IX M IO3HaBAaTCJIBHBIX 3a1a4,

- CMBICJIOBOC UTCHUC,

- YMCHHEC OPraHMU30BbIBATH yqe6Hoe COTPYAHHUYECCTBO U COBMECTHYIO ACATCIBHOCTL C YUUTCIIEM W CBCPCTHHUKAMMU, pa60TaTI> WHIUBHUAYAJIbHO U B I'PYIIIC:
HaxoauTb o61uee pelmiCHUC U pPa3pelIaThb KOH(bHHKTBI Ha OCHOBC COrjaCoOBaHUs HOSI/IHI/Iﬁ U y4uCTa HHTCPECOB, CI)OpMy'J'II/IpOBaTB, APTYMCHTUPOBATL U

OTCTauBaTh CBOC MHCHUC,

- YMCHHEC OCO3HAHHO UCIIOJIB30BATh PCUCBBIC CPEACTBA B COOTBCTCTBUU C 3aJadei KOMMYHUKAIIUA JIS BBIPAKCHHUA CBOUX YYBCTB, MBICJIEHN U HOTpe6HOCTeI>'I;
IUIaHUPOBAHUS U PETYIISINUN CBOEH ACATCIIBHOCTH, BIIaACHHUC YCTHOﬁ 1 OIUChbMEHHOM pC€Yb1o, MOHOJIOTHYE€CKON KOHTEKCTHOM PCYbIO;

- opMUpOBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIOIb30BaHU HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoorui (nanee - KT komnerenuun);
pa3BUTHE MOTHBALMU K OBJIAJICHUIO KYJIBTYPOU aKTUBHOIO MOJb30BAHMS CIIOBAPSIMU M IPYTHMH MOUCKOBBIMHA CHCTEMAMU;

- CbOpMI/IpOBaHHe U Ppa3dBUTUC DKOJOTUYCCKOI'0 MBINIICHHA, YMCHHEC NPHUMCHATH €TI0 B H03HaBaTeHBHOI>'I, KOMMYHHKaTHBHOfI, COHHaHBHOﬁ IMPAKTHUKE U
po¢eCCUOHATBHON OPUEHTAIINH.

IIpeameTHbIe pe3y/ibTATHI:

- (bOpMHpOBaHHe NEpBOHAYAJIbHBIX CUCTCMATH3UPOBAHHBIX HpGIICTaBJIeHI/Iﬁ O BCIICCTBAX, UX HNPCBpALICHUAX W IMPAKTHYCCKOM MNPUMCHCHHU, OBJIAJICHUC
MOHATUUHBIM arrapaToM U CUMBOJIMUCCKHUM SA3bIKOM XHMUU,;



2) OCO3HaHWUE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHUMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYCCKHX MPEBPAIICHHIMA
HEOPTaHMYECKUX M OPraHWYCCKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUW XUBOW M HEXUBOW MPUPOJIBI, YIIyOJIeHHE MPEACTABICHUN O MaTepUaTbHOM
€IMHCTBE MUDA;

- OBJIAACHUC OCHOBaAMHU XHUMHYECKOM I'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIM3UPOBATh U 00BEKTHBHO OILICHUBATH JKWU3HCHHBIC CUTYalluH, CBA3aHHBIC C XI/IMI/Ieﬁ,
HaBBIKAMHM O€30I1aCHOTO O6paH_[€HI/I$I C BCIICCTBaAMH, UCIIOJIL3yCMBIMH B HOBCGHHCBHOﬁ JKU3HH; YMCHUCM AHAJIM3UPOBATL U INIAHHUPOBATH 3KOJIOIMYCCKHU
Oe3omacHoe IMOBEACHHUE B LEIAX COXPAaHCHUS 3J0POBbS U OKPY)I(aIOHlefl CpEabI;

4) ¢dopmMupoBaHHE yMEHHH YCTaHABIWBATh CBS3H MEXIy peEalbHO HAOIIOJAEMbIMU XMMHUYECKHMMH SIBICHHSAMH W IIPOLIECCAMH, IPOMCXOIAIIUMHU B
MUKPOMHUPE, OOBSICHATH IPUYUHBI MHOTOOOPA3Hs BEUIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHUS, a TaKKe 3aBUCHMOCTh NMPUMCHCHHSI BEIICCTB
OT UX CBOMCTB;

- TpUOOpETEeHHE ONbITa HCIOIb30BAHMS PA3JIMYHBIX METOJOB HM3YYEHHs BEIIECTB: HAOIIONEHHS 32 MX MPEBPAIICHUSIMU INPH IPOBEACHUH HECIOKHBIX
XUMHUYECKHUX 3KCIIEPUMEHTOB C MCII0JIb30BaHUEM J1a0OPAaTOPHOr0 000PYI0BaHUS U TPUOOPOB;

- q)OpMI/IpOBaHI/Ie HpeILCTaBHeHI/If/i 0 3HAYCHUHU XHMHUYCCKOMH HAayKH B PCIICHUU COBPEMCHHBLIX 3KOJOI'MYCCKUX HpO6JI€M, B TOM YHMCJIC B IIPCAOTBpALICHUN
TCEXHOI'CHHBIX N 5KOJIOTHYCCKUX KaTaCTPO(b;

- JUIA CIIETIBIX M CIAa0OBUISAIIMX OOYYAIOIIMXCS: BIAJCHUE MPAaBWIIAMH 3alFCH XUMHUYECKHX (DOPMYI C HCIOJIBb30BaHHEM PEbePHO-TOUYCYHON CHUCTEMBI
obo3nauenuii JI. bpaiins;

= I 06yqa101m/1xc;1 C OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 300POBBA: BJIAICHUEC OCHOBHBIMH JOCTYIIHBIMU METOAAMU HAYUYHOI'O ITO3HAHUS, UCIIOJIb3YEMbIMU B
XHUMHU.

Inanupyemble mpeaMeTHbIE Pe3yJabTATHI OCBOEHUs Y4eOHOT0 MpeaMeTa
o0 8-9 kiaccoB

BBIHyCKHI/IK HAYIMTCHA BLIl'[yCKHI/IK MOJYYMT BO3SMOKHOCTb HAYYUTHCH
XapaKTCPU30BaTb OCHOBHBIC MCTObI IIO3HAHUA: Ha6J'IIOILCHI/Ie, HN3MEPCHUEC, | * BBIABUT'ATH U IMMPOBEPATH OKCIEPUMEHTAIIBHO T'MITIOTE3RI O
OKCIICPUMCHT, XHUMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U
OIIMCHIBAaTh CBOMCTBA TBCPABIX, KUJIKUX, Fa3006pa3HBIX BCIICCTB, CTPOCHHA, UX CIIOCOOHOCTH BCTYIIaTb B XUMHUYECKHUE pC€aKu, O
BBIACIIAA UX CYHICCTBCHHBIC IIPHU3HAKU, XapaKTepeC U MPOAYKTaX pa3JIMIHbIX XUMHUYCCKUX peaKHHﬁ;
PaCKpBIBATE CMBIC]T OCHOBHBIX XUMHUYCCKUX MMOHATHH «aTom», ¢ XapakTepru30BaTh BCIICCTBA oo COCTaBYy,
«MOJICKYJIay, «XUMHAYECKUH OJIEMEHT», «IIPOCTOC BEIICCTBO», «CIOKHOC CTPOCHHIO u CBOﬁCTBaM, YCTaHaBJIMBATb
BCIICCTBOY, MPUIUHHO-CIICACTBCHHBIC CBA3HM MCKAY JaHHBIMH




«BAJICHTHOCTL», «XUMHUUCCKAA pCaKlusg», UCIIOJIb3Y 3HAKOBYIO CUCTCMY
XUMHHU; pACKPLIBATH CMBICJI 3aKOHOB COXPAaHCHUA MACChI BCIICCTB,
IIOCTOsAAHCTBA COCTaBa, aTOMHO'MOHeKYHHpHOﬁ TCOPHUU,

pas3indaTtb XUMHYCCKUEC U (bI/I3I/I‘ICCKI/Ie SABJICHUS,

Ha3bIBaThb XUMHNYCCKHUE JJICMCHTHI,

OIIPEJIENIATH COCTAB BEUIECTB MO UX (hopMyiam;

OIIPEAEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUX;
OIIpEAEIATh THUI XUMHUYECKUX PEAKIIU;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMHUYECKUX PEaKLUi;
BBISBJIATH IPU3HAKH, CBUJETEIBCTBYIOLINE O IPOTEKaHUM XUMUYECKON
peaxkiuy Ipy BbIIIOJHEHUH XUMHUECKOTO OIIbITa;

COCTaBJIATH POPMYJIbI OWHAPHBIX COCTUHEHUI;

COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEAKLUI;

co0uroaTh Mpasuia 6e30MmacHol paboThl IPU MPOBEICHUH OIBITOB;
I10JIb30BaThCs J1a00PATOPHBIM 000PYI0BAaHUEM U MTOCY/I0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl
BELIECTB;

BBIUUCIISATH MAaCCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTa 0 popmyJie
COETUHEHMUS;

BBIUUCIIATH KOJIMYECTBO, 00BEM MJTU MaccCy BEIIECTBA MO0 KOJUYECTBY,
00bEeMy, Macce peareHTOB WM MPOIyKTOB PEaKLUy;

XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX
BELIECTB: KUCJIOPOJa U BOJOPO/IA;

NoJIy4yaTh, COOMpaTh KMCIOPOA U BOJIOPO/;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIeCTBa: KUCIOPO/,
BOJIOPOJ;

pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpbIBaTh CMBICI MOHATUH «TEMI0BON 3P HEKT peakum», «MOJISIPHBINA
00BEMY;

XapakTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICT MOHSATHUS «PACTBOPY;

BBIUHCIISITH MAaCCOBYIO JIOJII0 PAaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEACICHHON MacCOBOM J0JIEH
PacTBOPEHHOTO BEILECTBA;

Ha3bIBaTh COCMHEHMS U3YUEHHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;
XapaKTepu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHX BEIIECTB: OKCUJOB, KMCIOT, OCHOBAaHUH, COJIEH;

XapaKTepUCTUKAMU BEIIECTBA;

COCTABJISITh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHUS 110
COKpAILLEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIATH
OKHUCJIMTEIbHBIEC WX BOCCTAHOBUTENBHbBIE CBOWCTBA C YUETOM
CTEIEHEN OKUCIICHUS JIEMEHTOB, BXOJALIUX B €r0 COCTaB;

COCTABJISITh YPABHEHHMSI PEAKIUi, COOTBETCTBYOIIMX
II0CJIEZI0BATEIbHOCTH IPEBPAIllEHUIl HEOPIaHUYECKUX BELLIECTB
Pa3IMYHBIX KJIACCOB;

BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIIBHO TUIIOTE3bI O
pe3ylbTaTax BO3JICHCTBUS Pa3IMYHBIX (PAKTOPOB HA U3MEHEHUE
CKOpPOCTH XMMHUYECKOU PEaKIINy;

UCTIOJIB30BaTh MPHOOPETEHHBIE YUPEKACHUE ISl SKOJIOTUIECKH
IPaMOTHOI'O IIOBEJIEHUS B OKpPYKAIOIIEH Cpele;

UCTIOJIB30BaTh MPHOOPETEHHBIEC KITFOYEBhIE KOMIETCHIIUH TIPH
BBITIOJTHEHUH MPOEKTOB U y4eOHO-UCCIIE0BATEILCKUX 3a4a4 10
W3YyYEHHUIO CBOICTB, CIIOCOOOB MOJyYSHHS U PACIIO3HABAHUS
BELIECTB;

00BEKTUBHO OLIEHUBATH MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX
mporeccax;

KPUTUYECKH OTHOCHUTBCS K TICEBIOHAYYHOU MH(POpMaLUH,
HeJT00POCOBECTHOM peKJiaMe B CPEACTBAX MAaCCOBOM
uHpOpMaInH;

OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUN IO XUMHH JUIS
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

CO3/1aBaTh MOJIEJIM U CXEMBI JIJIs peIlieHHs yUeOHbIX U
MO3HABATENbHBIX 33/1a4; TOHUMATh HEOOXOJUMOCTb COOTIOIEHUS
MpeNucaHuil, MpeaaraéMbIX B MHCTPYKLHUAX 110
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUU H JP.




ONPEACIISITH MTPUHAIIEKHOCTD BELIECTB K ONPEACICHHOMY KJIAcCy
COCIMHECHH;

COCTaBJIATH (OPMYJIBI HEOPTAaHUYECKUX COCTUHEHUI H3YUYSHHBIX KJIACCOB;
[IPOBOJUTH OIBITHI, HOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA U3YYEHHBIX
KJIACCOB HEOPTAaHUYECKHUX BELIECTB;

- pacmo3HaBaTh OINBITHBIM ITyTEM PACTBOPHI KUCIIOT U LIEIOYEHN IO
W3MEHEHUIO OKPACKH MHANKATOPA;

XapaKkTepHU30BaTh B3aUMOCBSI3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX
COCITMHECHHI,

packpbiBaTh cMmbich [lepuogunueckoro 3akona J[.1M.Menaeneena;
OOBSCHATH GU3NICCKUI CMBICIT AaTOMHOTO (TIOPSIIKOBOTO) HOMEpa
XUMHUYECKOT0 JIEMEHTa, HOMEPOB T'PYIIIbI U IIEpUOAa B IEPUOJUIECKOI
CHCTEME

.. Menneneena;

00BSACHITH3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHSI aTOMOB, CBOWCTB
3JIEMEHTOB B IIpeiejiaX MaJIbIX IEPUOAOB U IIaBHBIX MOATPYIII;
XapaKkTepu30BaTh XUMUYECKHE SJIEMEHTHI (OT BOJOPO/a 0 KalbI1s) Ha
OCHOBE UX I0JI0KEHUS B ieproanueckon cucreme .M. Menneneesa u
0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

COCTaBJISITH CXEMBI CTPOCHHS aTOMOB TEepBbIX 20 3JIEMEHTOB
nepuoauueckoit cucremsl /.M. Menneneesa;

PacKpbIBaTh CMBICII IIOHATUI: «<XUMHAYECKAs CBA3bY, «IJIEKTPO
OTPHULATEILHOCTDY;

XapaKkTepu30BaTh 3aBUCUMOCTD (DU3UYECKHUX CBOMCTB BEIIECTB OT TUMA
KPHUCTAJUTMYECKOUN PELIETKH;

ONPEACIISTh BUJI XUMUYECKON CBSI3M B HEOPTaHUYECKUX COCIMHEHUSX;
M300pakaTh CXEMBbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX
pPa3HbIMU BUAAMU XUMHYECKUX CBSI3EH;

pacKpbIBaTh CMBICIT TOHATUH «HUOH», KKATUOH», KAHUOHY,
«QIIEKTPOJIUTHD), «HEATEKTPOIUTHI, «IJEKTPOIUTAYECKAS TUCCOLNAIUD,
«OKHUCIIUTENbY,

«CTEIIEHb OKHMCJICHUS» «BOCCTAHOBHUTENDY, KOKHCICHHUE,
«BOCCTaHOBIICHUEY; ONPEACIISTh CTEIIEHb OKUCIICHHS aTOMa AJIEMEHTA B
COCIUHCHHH;

PacKpbIBaTh CMBICI TEOPUHU AIEKTPOIUTUUECKON AUCCOIUALINY;
COCTaBJIATh YPABHEHUS SJICKTPOJIUTHIECKOUIUCCOLIMAIINA KUCTIOT,
IIe04eH, CONICH;

OOBSCHSTH CYIITHOCTh MPOIECCa MIEKTPOTUTHICCKON AUCCOIMAINH




peakIuii HOHHOTO OOMEHa;

COCTaBJISITh TIOJIHBIE M COKPAIIIEHHBIC HOHHBIC YPAaBHEHUS PEAKIIUN
oOMeHa;

OTPEIEIATH BO3MOXXHOCTh IPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIOIINE KAYeCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB;

OTIPEICIATh OKUCIUTEh K BOCCTAHOBHTEIIb,

COCTaBJISITh YPABHEHHS OKUCITMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN pEaKInu;
KJIacCCU(PUITUPOBATh XUMUUYECKHE PEAKITUH 110 Pa3IUYHBIM IPU3HAKAM;
XapaKkTepu30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOCHUEM U
CBOMCTBAaMH HEMETAJIJIOB;

MIPOBOAMTD OMBITHI M0 MOTYYCHHUIO, COOMPAHUIO U U3YUEHUIO XUMHUYECKUX
CBOMCTB ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO Ta3a, aMMHUaKa;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIICCTBA: YIIICKUCIIBIN Ta3
1 aMMUAaK;

XapaKTepU30BaTh B3aHMOCBSI3b MEXTy COCTaBOM, CTPOCHUEM U
CBOIMCTBaMHM METAJIJIOB;

Ha3bIBATh OPTAHUYECKUE BEIIECTBA MO UX (POopMYyJIie: METaH, dTaH, dTHUJICH,
METaHOJI, TaHOJI, TJUIEPUH, YKCYCHas! KUCIOTa, aMUHOYKCYCHAasI
KHCIIOTa, CTCAPUHOBASI KUCJIOTA, OJICMHOBAS KUCIIOTA, TIIFOK03a;
OIICHUBAThH BIUSHUE XUMHUICCKOTO 3arpsI3HEHUS OKPYKAFOIIEH Cpe/Ibl Ha
OpTraHM3M YEJIOBEKa,

IPaMOTHO 00pAaIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH
OTIPEICIIATH BO3MOXKHOCTD IMPOTEKAHMSI PEaKIIUi HEKOTOPHIX
MPEJICTAaBUTENICH OPTAaHMYECKUX BEIIECTB C KUCIIOPOJOM, BOJOPOIOM,
MeTaJlJIaAMHM, OCHOBAaHUSIMU, TaJIOTCHAMHU.




COILEPKXAHUE YYEBHOI' O IPEJIMETA

8 kiace,
102 yaca, 3 waca 6 neoento

1. Bseaenue.

Hpe,Z[MeT XUMHUHM. MeTo bl TTO3HAHUS B XUMHU: Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUC. HMcTOoYyHMKN XUMHUYECKOM I/IH(1)OpMaI_II/II/I, €C

MOJTy4eHHUe, aHAlIu3 U MIPECTABICHUE €ro Pe3yIbTaTOB.
[ToHsITHE O XUMUYECKOM AJIEMEHTE U (pOpMax ero CyIiecTBOBaHUs: CBOOOJIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIECTBAX.
[IpeBparenus BemectB. OTIMYNE XUMUYECKUX PEAKINi OT PU3ndecKux spieHuil. Poib XuMuu B jkuU3HM yenoBeka. Xemodunus u xeMopoOusi.

KpaTKI/IC CBCACHUA U3 UCTOPUX BOSHUKHOBCHHA U PA3BUTUA XUMHUU. Pomp oTeuecTBEeHHBIX YUYCHBIX B CTAHOBJICHUU XUMHYECKOH HAayYKH — pa6OTI)I

M. B. Jlomonocosa, A. M. bytneposa, /. 1. Menneneesa.

XuMuyeckas CUMBOJIMKA. 3HAKH XHUMHYECKHUX DJIEMEHTOB U MPOUCXOKIACHUC UX Ha3BaHUM. XUMHYECKHUE q)OpMy.HBI. Nuaexcel u KOS(i)(I)I/ILII/IeHTBI.

OTHOCHTENBHBIE aTOMHAss W MOJICKYJISIpHas Macchl. [IpoBelieHHne pacyeToB MAacCOBOH JIOJIM XMMHUYECKOTO JJIEMEHTa B BEHIECTBE Ha OCHOBE €ro
bopMmybL.
[lepuognueckas cuctema xumuueckux snemeHToB JI. M. MenzaeneeBa, ee CTpykTypa: Majble UM OOJbIIME NEPUOABI, IPYHIbl U MOATPYIIIHL.

HepHOHquCKaﬂ CHUCTEMA KaK CITPpaBOYHOC rmocooue JJI TIOJTYYCHU A CBe}IeHI/Iﬁ O XUMHWYCCKHUX DJICMCHTAaXx.

Jemoncmpayuu. Monenu (mapoctepxueBble U CTioapTa—bpurie6a) pa3audHBIX MPOCTBIX M CIOXKHBIX BemecTB. KOIeKIus CTEKISHHON
XUMHUYECKOM mocyabl. Koimekius maTepuanoB UM M3EIUM M3 HUX HAa OCHOBE altOMUHHUS. B3aumopelcTBue Mpamopa C KHCJIOTOM W MOMYTHEHHE

HU3BECTKOBOM BOJBI.

Jlabopamopnvie onvimel. CpaBHEHHE CBONCTB TBEPIBbIX KPUCTALIMUYECKUX BELIECTB M pacTBOpoB. CpaBHEHHE CKOPOCTH MCIAPEHUs BOJBI,

OJICKOJIOHA M 3THJIOBOT'O CIUPTa ¢ (PUIBTPOBAILHONW OyMaru.



2. ATOMBI XUMHYECKHX 3JIEMEHTOB
ATOMBI KaK (popMa CyIIeCTBOBAaHUS XUMHUUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEJACHHS O CTPOCHHMHM aTOMOB. JlOKa3aTeNnbCTBA CIOKHOCTH CTPOCHUS

atromoB. OnbITel Pesepdopra. [Inanerapuas Moienb CTpOSHHS aTOMA.
CocraB aTOMHBIX fAJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAs Macca.
B3anMoCBs3b NOHATHI «IIPOTOH», KHEUTPOH», KOTHOCHUTEIIbHASL aTOMHAs MACcCay.
N3menenune ynciia mpoTOHOB B SApe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX IJIEMEHTOB.

N3menenune yncina HEUTPOHOB B siipe aToMa — 0Opa3oBaHue W30TONMOB. COBPEMEHHOE OIPEACIICHUE TTOHATUS «XUMUYECKUN 3JIeMeHT». M30TombI

KaK pa3HOBUIAHOCTHU aTOMOB OJHOI'0 XMMHUYCCKOI'O 3JICMCHTA.

3JI€KTpOHI>I. CTpOGHI/Ie SJICKTPOHHBIX ypOBHefI aTOMOB XUMHYCCKUX DJICMCHTOB MaJIbIX IICPUOJOB. Ilousatue o 3aBCPUHICHHOM 3JICKTPOHHOM

YpOBHE.

[Tepuonnueckas cuctema XxumMu4eckux 3meMeHToB JI. V1. MenneneeBa u cTpoeHre aTOMOB: (PU3UUECKHUI CMBICT MOPSAIKOBOTO HOMEpa JIEMEHTA,

HOMCEpa I'pyHlIibl, HOMEpa nepuoaa.

H3MmeHeHue 4mciaa SJICKTPOHOB Ha BHCHIHCM J3JICKTPOHHOM YPOBHC 4aTOMa XHUMHYECKOI'O JJICMCHTA — O6p8.30BaHI/Ie MMOJIOKHUTCIBbHBIX U
OTpULATCIIbHBIX HOHOB. I/IOHH, O6p830BaHHBIe aToMaMu MCTAJIJIOB M HEMCETAJIJIOB. HpI/I‘H/IHLI HU3MCHCHHA MCTAINIMYCCKHUX W HCMCTAIIIMYCCKHUX

CBOMCTB B nepuojax u rpynmnax. OdpazoBanue OuHapHbIx coequHeHuil. [lonsTue 06 nonHo# cBsizu. CxeMbl 00pa30BaHNs HOHHOM CBSI3H.

B3aumoneiicTBre aTOMOB 3JI€eMEHTOB-HEMETANIOB MEXLy COOOH ~— — o0Opa3oBaHMe  JIByXaTOMHBIX  MOJIEKYJ ~ HpPOCTBIX  BEILIECTB.
KoBanentHast HemossipHass XUMU4ecKasi CBS3b. JJIeK- TPOHHBIE U CTPYKTypHbIe popmyibl. BzaumoneiicTBue aTOMOB HEMETAIJIOB MEXy CO00H —
oOpa3oBaHHe OMHAPHBIX COEJAMHEHHUH HEMETaJUIOB. DJIEKTpOOTpHIaTeabHOCTh. KoBalieHTHas mossipHas cBsi3b. lloHATHE O BaJeHTHOCTH Kak
CBOWCTBE aTOMOB 00pa30BBIBATh KOBAJICHTHBbIE XUMHUeckue cBs3Hu. CocraBieHue GopMys OMHApHBIX COETUHEHMH MO BajeHTHocTH. Haxoxxnenue

BaJIEHTHOCTH 110 (opMysie OMHAPHOTO COEUHEHHUS.
B3aumMopeiicTBie aTOMOB METAIIIIOB MEKIY c000i1 — 00pa3oBaHNe METAUNINYECKUX KPUCTAIUIOB. [I0OHATHE 0 METAIITMUECKON CBA3H.

Jlemoncmpayuu. Moaenu aToMOB XUMHYECKUX 3JIEMEHTOB. [lepuoanyeckas cucrema xumuueckux amnemeHToB /. . MenzaeneeBa pa3inuHbIX

dhopm.



Jlabopamopnvie onvimosi. MonenupoBanue MPUHINIA JSHCTBHS CKaHUPYIOIIET0 MUKpPOCKoIa. M3roroBieHue Moneneid MoJIeKy

OMHAPHBIX XUMUYCCKUX COeTUHEHMH. M3roTOBIEHNE MOJIENN, WILTIOCTPUPYIOIIEH CBOMCTBA METAITUYECKOM CBSI3H.

3. IIpocTbie BemecTBa
[Tonoxxenue meramioB u HemeTauioB B Ilepuomuueckoil cucreme. BakHeillne npocThie BelIeCTBAa-METAIUIBL: KEJE€30, aJlOMUHUM, KaJbIUH,

MarHui, HaTpui, kanuii. Oomue Gu3ndecKkrue CBOMCTBa METAIIIIOB.

Baxweiimme mpocTeie BellecTBa-HEMETATbI, 00pa30BaHHBIE aTOMaMH KHCIOpOJIa, BOAOPOAA, a30Ta, cephl, (hocdopa, yriaepoaa. Monekyisl

IMPOCTBIX BCHICCTB-HEMCTAJJIOB: BOJAOpOAa, KUCIIOPOAd, a30Ta, raJIorCHOB. OTHOCHUTENBHAS MOIJICKYJIsIpHas Macca.

CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHHIO HECKOJBKUX MPOCTHIX BEIIECTB — AIUIOTPONHS. AJUIOTPOIHBIE MOIU(DUKAIIUH

Kucjiopoaa, (1)0C(1)0pa, on0Ba. MeTaJuimyeckre ¥ HeMeTalUIMYeCKIe CBOMCTBA IIPOCTBIX BCHICCTB. OTHOCHUTENBLHOCTE 3TOI'O MOHSITHS.

UYucno ABoraapo. KomuyectBo BemiectBa. Monbs. Momnsipaas macca. MonspHbIii 00beM ra3000pa3HbIX BelecTB. KpaTHble eIUHHIBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA — MUJUIUMOJb U KHJIOMOJIb, MUJITUMOJISIPHAS U KUJIOMOJISIPHAS. MACChI BEIIECTBA, MUJUIUMOJISIPHBIM 1 KUJIOMOJISIPHBIN 00BHEMBI

ra3000pa3HbIX BEIIECTB.
PacueTsl ¢ HCIIOIB30BAHUEM MTOHATHI «KOJMYECTBO BEIIECTBAY, «MOJIIPHAS MAcCay, «MOJISIPHBINA 00BEM Ia30B», «IHUCIIO ABOTaIpO».

Jemoncmpayuu. Tlonmydenne o3ona. OOpasmpl 0enoro m ceporo ojoBa, 0emoro u kpacHoro ¢ocdopa. Hekoropsie MeTaabl U HEMETAIUIBI

KOJIMYCCTBOM BCIICCTBA 1 mMomb. MOJ'IHpHLIfI 00BeM F33006pa3HBIX BCIIICCTB.
ﬂa6opam0prle onvimul. O3HAKOMIICHUE C KOJIJICKIIMEN METaJIJIOB. O3HaKoOMIICHHUE C KOJIJICKIIME HEMETaJlI0B.

4, Coegmneﬂnﬂ XUMHUYECKHUX JICMCHTOB
CTeneHb OKHCIICHMS. CpaBHeHI/Ie CTCIICHU OKHMCJICHHUA U BAaJICHTHOCTH. OnpeneneHI/Ie CTCIICHU OKHCJICHHA 3JICMCHTOB B 6I/IHapHI)IX COCAUHCHUAX.

CocraBnenue Gopmys1 OMHAPHBIX COCTMHEHUM, 00N CITOCO0 MX Ha3BaHHM.
BI/IHapHI)Ie COCAMHCHUA METAJIJIOB U HCMCTAJIJIOB: OKCHUABI, XJIOPHUABI, Cy.]'II:(bI/I}IBI U 1p.
Cocranenue ux Gpopmyir.

bunapabpie coeMHEHUST HEMETAIIJIOB: OKCHJIBI, JIETY4YHe BOJOPOJIHBIC COSAMHEHUS, UX COCTaB U Ha3BaHus. [IpencraBuTenn OKCHIOB: BOAA,

YIJICKUCIBIN Ta3, HeralIeHast u3BecTh. [IpeacTaBuTenu JeTy4nx BOJIOPOIHBIX COSTMHEHH: XJIOPOBOIOPO. 1 aMMHUaK.



OcHoOBaHus, UX COCTaB M Ha3BaHUA. PacTBopuMOCTh OCHOBaHUM B Boje. lIpeacTaButenu menodeil: THIPOKCHABI HATpHUs, Kajdus U KajablUs.

ITonsarue 00 HHIUKATOpax U KAYCCTBCHHBIX PCAKIIHAX.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukanus kucnot. [IpeacraBurenn KUcioT: cepHasi, coisiHas, a3oTHas. [loHsATHE O 1IKane KUCIOTHOCTH

(mxane pH). I3aMeHeHne Okpacku WHIUKATOPOB.

Conn kak IMPOU3BOJHBIC KHUCJIOT U ocHOBaHui. X cocTtaB M Ha3BaHMA. PaCTBOpI/IMOCTB coJieii B BOJIEC. Hpe,I[CTaBI/ITeJ'II/I coJIeit: XJIOpyua HATpu-d,

kapOoHat u gocdar KambIusl.

AMoOp@dHBIE U KPUCTAIIINYECKHIE BELIECTBA.

MexcMoneKmeprIe B3auMoOAeHCTBUS. THUIIBI KpUCTAJINYCCKUX PCHICTOK. 3aBHCHMOCTH CBOHCTB BCHICCTB OT TUIIOB KPUCTAJNIMYCCKUX PCIICTOK.

YucTele BEIIECTBA U CMECH. HpI/IMepH KUIAKHX, TBEPABIX U F33006pa3HBIX cmeceii. CBoMCTBA YHUCTHIX BemiecTB U cMeceit. Ix coctaB. MaccoBas u

o0BeMHas JO0JIM KOMITIOHCHTA CMCCH. PvaeTbI, CBsA3aHHBIC C HCITIOJIb30BAHUECM ITIOHATHA «I0JISD).

Hemoncmpayuu. O6pa3iubl OKCHIOB, KUCIOT, OCHOBAHUMN U cojieil. Moeny KpUcTalInYecKuX PelIeToK XJI0opuaa HaTpHsl, ajaMasa, OKCruaa yriiepoja
(IV). KucnotHo- 1ienodnbie MHAUKATOPHl U U3MEHEHHE UX OKPACKH B Pa3IMYHBIX cpelax. Y HUBEpCaIbHbIM MHAUKATOP U U3MEHEHHE €r0 OKPacKH B

pasnuuHbIX cpepax. [kana pH.

Jlabopamopnuvie onvimul. O3HaKOMIICHHE C KOJUIEKIIMENH OKcuaoB. O3HaKOMIIEHHE CO CBOMCTBAMU aMMUAaKa, BbIIAHHOTO B amiyie. KauecTBeHHas
peaknus Ha yriekuciasii raz. Onpeaenenue pH pacTBopoB KUCIOTHI, mienoun U Boasl. Onpenenenue pH JIMMOHHOrO M 10J0YHOIO COKOB Ha Cpe3e
mno10B. O3HAaKOMIIEHHE C KoOJuleKnHeW coisied. O3HaKkOMIIEHHE C KOJUIEKIMEW BEIIECTB C Pa3HbIMH THUNAMU KPUCTANIMYECKOM PpEHIETKH M

M3TOTOBJICHUE MOJIEICH KPUCTAIUTHYECKHUX pemeToK. O3HaKOMIIEHHE C 00pa3I[OM TOPHOU ITOPO/IBI.

5. H3meHeHUs1, NPOUCXO/sIIINE C BelleCTBAMH

IlonsTue sABICHUN Kak H3MeHeHHfI, MPOUCXOAAIIHNX C BEIICCTBOM.

HBJ’IGHI/I?I, CBA3aHHBIC C ©BMCHCHUEM KPUCTAINIMYECKOT'O0 CTPOCHU A BEIICCTBA IIPHU ITIOCTOAHHOM €ro COCTaBe, — (1)I/ISI/I‘ICCKI/IG seienns. Ouzndeckue

SABJICHUS B XUMUUN: TUCTUIITIALMNA, KpUCTAIJIIN3allKs, BEIIIAPUBAHUC U BO3IOHKA BCILCCTB, q)HJ'IBTpOBaHI/IC n HeHTpI/I(l)yrl/IpOBaHI/Ie.

HBHGHI/ISI, CBA3aHHBIC C U3MCHCHHUCM COCTaBa BCHICCTBA, — XHUMHUUYCCKHUC PCAKIUU. HpI/I3HaKI/I H YCJIOBUA NMPOTCKAHUA XUMHUYCCKHUX peaKHHﬁ.

BBI,Z[G.HGHI/IG TCIIJIOTHI U CBCTA — PCAKIUU T'OPCHUA. [TousiTue 00 3k30- U SHAOTCPMUYICCKUX PCAKIIUAX.



3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHUE YpaBHEHUs. 3HaueHHE MHAECKCOB M KodpduuueHToB. CocTaBleHUEe ypaBHEHHH XMMHUYECKUX

peaKkuuid.

PacueTsl 110 XMMHYECKHM YPaBHCHUAM. Pemenne 3aJa4 Ha HaXOXIACHHE KOJIMYECTBA, MAaCChl HJIN obbeMa mpoayKTa p€akiuu 10 KOJIHUYECTBY,
Macce Wi 06’beMy HCXOJHOTO BelllecTBa. PacueTsl ¢ HMCIOJIb30BAaHHEM MOHSITHS «a0Jis», KOoraga MCXOAHOC BCHICCTBO JaHO B BHUJAC pacTBOpa C

3aHaHHOfI MacCOBOM ,Z[OJ'IGfI PaCTBOPCHHOT'O BEIICCTBA UM COACPKUT OMPCACIICHHYIO TOJIO HpHMCCCfI.

Peaknun pasnoxenus. IIpencraBienne o ckopocT xuMuueckux peakuui. Karanuzaropsl. @epmentsl. Peakunu coenunenus. Katanutuaeckue u
HEKaTAJIUTHUECKUE Peakuuu, oOpaTumble W HeoOpaTWMble peakiuu. Peaknuu 3amenieHus. Psj akTHBHOCTH METAJIOB, €r0 HCIOJIB30BAHHUE IS
IIPOrHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKLUN MEXIy METallllaMH M KHCIOTaMH, PEaKUUN BBITECHEHUS OJHMX METAJUIOB U3 PacTBOPOB HUX

coneil npyrumu metauiamu. Peakunu oOMeHa. Peakiuu Heiitpanuszanuu. Y cioBUs IpOTEKaHUs peakinii oOMeHa B pacTBOpPax 0 KOHIIA.

Tunel XUMHYECKUX pEaklMii Ha NIpUMEpEe CBOMCTB BOJbL. Peakuus pas3inoKeHus — dJIEKTPOJIA3 BOAbI. Peakiuu COeIMHEHNs — B3aUMOJICHCTBUE

BOJbI C OKCHJIAMM METAJIJIOB U HEMETAJUIOB. Y CJIOBHE B3aHMOJCHCTBHS OKCHIOB METAIJIOB M HEMETaJJIOB C BOjoH. IloHsTHE
«TUJPOKCUIBDY. Peakinu 3aMerieHus — B3auMOJICHCTBUE BOJIBI C MeTalIaMu. Peakiinn oOmeHa
— T'UAPOJIN3 BELIECTB.

Jemoncmpayuu. Tlpumepsl Quznueckux SBICHUMN: a) MUIaBieHue mnapaduHa; 0) BO3rOHKA Moja WM OEH30MHOW KHCJIOTHI; B) PacTBOpPEHUE
OKpAIIeHHBIX coJiel; T) Auddy3ust TyNIMCTHIX BEIMIECTB C TOPSAIICH JTaMIOYKH HakaduBaHus. [IpruMepbl XUMUYECKUX SIBICHUN: a) TOPEHUE MarHusl,
docdopa; 6) B3aMMOACHCTBHE CONSIHOW KHUCIOTHI C MPaMOpPOM WM MesoM; B) moiyudeHue runapokcuna meau (II); r) pacTBopeHue moayuyeHHOTO
THIPOKCHIA B KHUCIIOTax; 1) B3aumonerctBue okcuaa menu (II) ¢ cepHoil KUCIOTOW MpH HATPEeBaHWH, €) pPa3joKEHHe MepMaHTaHaTa Kaus; )
pa3iokeHue mepoKcua BoJopo/ia ¢ MOMOIIbIO JUOKCH 1A MapraHiia ¥ KaTajaszbl KapTodemns Ui MOPKOBH; 3) B3aUMO/JIEIICTBIE pa30aBICHHBIX KUCIOT

C METaJlJlIaMH.

ﬂa60pam0pﬁble onvimosl. OKHCIICHUE MCJHU B IJIAMCHU CIITUPTOBKH HUJIN I'OPECIIKHU.

3ameriienre Meau B pactope xsopuaa meau (1) sxemesom.

6. Ipaxtuxym «IIpocreiilue onepanum ¢ BeuecTBOM»
[Tpaktrueckas paborta. [IpaBuia TexHukn O6e30macHOCTH IpH paboTe B XMMHUYECKOM kabuHeTe. [Ipuembl oOparieHust ¢ 1abopaTopHBIM

000pyI0BaHHWEM U HarpeBaTeIIbHBIMUA MTPUOOPAMHU.



[TpakTuyeckas padora. HaGmoneHus 3a ”3BMEHEHUSMH, TPOUCXOAALINMHU C TOPSIIIEH CBEYOH, U MX OMHCaHue (JOMAIIHUI SKCIIEPUMEHT).
[TpakTuyeckas pabota. AHaNINU3 MOYBHI U BOAKI (oMamIHuii sxcriepument). [Ipaktuyeckas padora. [Ipu3HaKy XMMUYECKUX PEAKIIHIA.

[IpakTuueckas pabora. [Ipurorosienue pacTBopa caxapa U onpeeseHue MacCOBOM J0JIH €ro B PacTBOPE.

7. PacrBopenue. PacTBopbl.

Ceoticmea pacmeopos 31eKmpoiumos.
PactBopenue kak ¢usnko-xumuueckuii npomecc. IlonsTie o ruaparax u Kpucramioryaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak
MOJI€Tb 3aBUCUMOCTH PAacTBOPUMOCTH TBEPJBIX BEIIECTB OT TemiepaTypbl. HacbllieHHbIE, HEHACBIIEHHbBIE U MEPECHIICHHbIE PACTBOPHI. 3HAUECHUE

PaCTBOPOB IJIA ITPHUPOALI U CEIILCKOI'O X03sicTBa.

[TonATHE 00 SIEKTPOIUTUYECKON AUCCOUMAIMH. DJINEKTPOJIUTHl M HEIIEKTPOJIUTHL. MEXaHM3M JUCCOIHMALMN 3JEKTPOIUTOB C Pa3IHYHBIM

xapakTepoM cBs3U. CTeNeHb AEKTPONIUTHYECKON qucconuanui. CuiibHbIE U cIa0ble AIEKTPOJIUTHI.
OCHOBHBIE MOJOKEHHS TEOPUH AIEKTPOIUTHUECKON Aucconuanuu. Mlonnble ypaBHeHus peakiuil. Peakuuu oOMeHa, uaymue 10 KOHIA.
Knaccudukaims HOHOB 1 UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Jluccoumamnusi KUCIOT M UX CBOWCTBA B CBETE TEOPUHU DIEKTPOJMTHYECKOW AUCCONMAvK. MOJIEKyJIsIpHbIE U
MOHHBIE YPaBHEHMsI peakiuil. BzaumozeiicTBre KUCIOT ¢ MeTauIaMH. DIEKTPOXUMHUUECKUN psAJll HAIPsHDKEHUH MeTaiuioB. B3anMopelicTBre KUCIOT ¢
OKCUJaMU METAJJIOB. B3auMMOJENCTBHE KUCIOT ¢ OCHOBAaHUAMHM — peaklMs HEWTpanu3auud. B3aumonencTBue KUCIOT ¢ coiisiMU. Mcnosb3oBaHue

Ta6J'II/II_IBI PACTBOPUMOCTHU AJId XapaKTCPUCTUKH XUMHUYCCKUX CBOMCTB KHMCJIOT.

OCHOBaHI/ISI, ux KJ'IaCCI/I(bI/IKaI_II/ISI. I[I/ICCOI_[I/IaLII/IH OCHOBaHUI U UX CBOMCTBA B CBETE TCOpUHn BHCKTPOHHTquCKOﬁ Jucconuanuu. B3aumoaencTBue
OCHOBaHHUM ¢ consMmu. Mcronp30BaHue Ta6J'II/II_U>I PACTBOPUMOCTHU IJId XaAPAKTCPUCTUKU XUMHUYCCKUX CBOIMCTB OCHOBaHMH. B3aumoaeicTBue meaouei

C OKCHAaMH HEMCTAJJIOB.

Counu, X JUCCOIMAIUS U CBOMCTBA B CBETE€ TCOPHH IIEKTPOIUTUICCKON aucconranuu. B3anMoneiicTBre coneil ¢ MeTamiaMu, 0COOEHHOCTH ATUX

peakuumii. BzanmoneiicTBue coneii ¢ consimu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKH XMMUYECKHX CBOMCTB COJIEH.

O0600menue cBeneHnii 00 OKCHaIax, UX KiIacCu(PUKaIMu U CBOMCTBAX.



I'eneTnueckue pAABI MCTAJIJIAa 1 HEMCTAJLIA. I'eneTnyeckas cBs3b MCXKAY KJIaCCaMH HCOPIraHUYCCKUX BCIICCTB.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu. OHpGIIeHeHI/Ie CTCIICHCH OKHCJICHHUS IS 9JICMCHTOB, 06pa3YIOH_II/IX BCIICCTBA PA3HBIX KJIACCOB.

PeaKHI/II/I HOHHOI'0 0OMECHA M OKUCIUTEILHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu. OKucnIuTelbh U BOCCTAHOBHUTCIIb, OKHCIICHUC U BOCCTAHOBJICHUC.

CocraBnenune ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ MCTOOOM 3JICKTPOHHOTI'O OajaHca.
CpoiicTBa IIPOCTBIX BEHIECTB — METAJIJIOB U HEMETAJIIIOB, KUCJIOT K COJIEH B CBETE OKUCIIMTEIILHO-BOCCTAHOBHUTEIIHHBIX peaKuHﬁ.

Hemoncmpayuu. VicnbplTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOAHOCTb. 3aBUCHUMOCTH 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTBI OT
KOHIICHTpalnHU. /[BUKEHNE OKpPAlIEHHBIX HOHOB B JJIEKTPUUYECKOM I0J€. B3auMonelcTBUE IMHKA C CEPOM, COJITHOW KUCIOTOH, XjopuaoM Meau II.

['openue marnus. BzaumopaeiicTBre XJI0pHOM U CEPOBOIOPOAHOM BOIBI.

Jlabopamopusie onvimsi. B3aumojeicTBUE pacTBOPOB XJIOpHJla HATpus U HUTpata cepedpa. [lomyueHue HepacTBOPUMOrO THAPOKCHIA U
B3aMMOJICHCTBHE €TI0 C KHCIIOTaMH. B3amMojencTBHe KHMCIOT ¢ OCHOBaHMIMH. B3amMojeiicTBHEe KHCIOT ¢ OKCHAAMH METaJUIOB. BzamMopaencTBHe
KHCJIOT C MeTayulaMHu. B3amMopaelcTBUe KHUCIOT C COJIIMHM. B3amMonelicTBue Ieiioduedl ¢ KHciIoTaMH. B3amMoneilcTBHE IIEIOYed C OKCHIAAMU
HeMmeTauia. B3anmonencTBue mienodend ¢ coisMu. [lomydeHue M CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMM. B3aMMOAEHCTBUE OCHOBHBIX OKCUIOB C
KHucioTamMu. B3amMojeiicTBe OCHOBHBIX OKCHJIOB C BOJOM. B3zamMopeicTBHe KHCIOTHBIX OKCHAOB C IedodaMH. B3anmMonelcTBHE KHCIOTHBIX
OKCHIOB ¢ BogoH. B3anMoaelicTBre comell ¢ KuciaoTaMu. B3aumonencTBue cojied co mejiouaMu. B3auMoaeiicTBre coiel ¢ coiisiMiA. B3anMonelicTBre

pacTBOpPOB COJIeM ¢ METaJlJIaMH.

8. IMpaxkTuxym «CBoiicTBa pACTBOPOB 3J1€KTPOJIUTOB

[IpakTnueckas pabota. loHHBIE peakiny.
[TpakTryeckas paborta. Y CiI0BUs TEUCHUS XUMUYECKUX PEAKIIUNA MEXKIY paCTBOPAMH JIEKTPOIUTOB JI0 KOHIIA.

ITpakTryeckas pabota. CBoiicTBa KUCIOT, OCHOBaHUH, OKCUAOB U coneil. [IpakTuueckas pabora. Pemenne 3kcriepuMeHTaTIbHBIX

3ajad.



9 kJacc,
68 uacos, 2 uaca 6 Heoero
1. O0masi XapaKTepUCTHKA XUMHYECKHUX IJIEMEHTOB M XMMH4YecKux peakumid. [lepmonnueckuii 3axkon u Ilepuonnyeckas cucrema
xumudecknxiemenToB /I. . Menaeseena.
XapakTepucTuka 3JIeMeHTa 1o ero noJyioxkeHuto B [lepuoanueckoit cucreme /1. . MenneneeBa. CBoilcTBa OKCUIOB, KMCIIOT, OCHOBAHHUM U COJIEH B

CBCTC TCOpHUU 3H€KTpOJ’IHTH‘l€CKOI>i JUcconranuu U OKUCJICHUA-BOCCTAaHOBJIICHN .

[TonsATHE O IEPEXOAHBIX 37IeMeHTaX. AM(OTEpHOCTh. [ eHeTHUECKU psifi NEPEXOTHOTO IIEMEHTA.
IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xuMu4deckux ieMeHToB /. 1. Menneneesa.

XuMH4ecKasi OpraHu3anys )KUBOW M HEKUBOU IPUPOABI. XUMUYECKUM COCTAB SApPa, MAHTUU U 36MHOM KOPbL. XMMHUYECKHE IJIEMEHTHI B KJIETKAX

JKUBBIX OPraHU3MOB. Makpo- 1 MUKPOAJIEMEHTBI.
O06o0muieHne cBeIeHH 0 XUMUYEeCKUX peakiusiax. Kiaccudukanus XuMUIecKUX peakiuid 1o pa3IMIHbIM OCHOBAHHSIM:

- 10 COCTaBY M YMCITY pearupyromux 1 00pa3yronxcsl BEIIECTB;
- 10 TEIJIOBOMY 3P QEKTY;
- I10 HAIPABJICHUIO;
- 10 U3MEHEHHUIO CTETEHEH OKUCICHHSI 2JIEMEHTOB, 00Pa3yIOLINX pearupyroliye BellecTBa;
- o ¢ase;
- I10 MCIIOJIB30BAHMIO KaTaIn3aTopa.
[ToHsiTHE O CKOPOCTH XUMHUYECKON peakiuu. DakTopsl, BIUAIONIME HAa CKOPOCTh XUMUYECKUX peakunidl. Katanuzarops! u karanu3. UHruOUTOpEI.

AHTHUOKCHIAHTEL

Hemoncmpayuu. Paznuunbsie dopmbl Tabnui [lepuogudeckoii cuctrembl. Moaenu aromoB snemMeHToB [—III mepuomoB. 3aBUCUMOCTDE CKOPOCTH
XUMHUYECKON pEeaKIUH OT NPHUPOAbl PEArupyOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEaKIMH OT KOHUEHTpAalMu pearupyroummx
BEILIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMU OT IUIOUIaJN CONPUKOCHOBEHUSI PEarupyrouux BEIIECTB (KKUISLIUN CI0i»). 3aBUCUMOCTD
CKOPOCTHM XMMHYECKOW PEaKIMy OT TEMIIEPATYPhl PEarupyromrux BEHIECTB. [ 'OMOre€HHBIM M Te€TEPOTCHHBIN KaTain3bl. @EepMEHTATUBHBIN KaTalu3.

Nurnbuposanue.



Jlabopamopnvie onvimei. Tlonydenne ruIpoKcuaa UHKA U UCCIIEA0BAaHUE €ro CBOMCTB. MoaenpoBaHre MOCTPOCHUS EPUOANUECKON TaOIHIIBI.
3amMernieHue xene3oM Meau B pactBope cyibparta Meau (II). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiMy OT MPUPOIbI PearupyromuX BEIIeCcTB Ha
IIpUMEpPE B3aWMOJEUCTBUS PA3IMUYHBIX KHUCIOT C PA3IM4YHBIMH METAUIAMU. 3aBHUCHUMOCTh CKOPOCTH XMMMUYECKOM pEakIMM OT KOHLEHTpaLUU
pearvpymoIrx BelIeCTB Ha MIPUMepe B3aMOACUCTBUS LIUHKA C COJISTHOM KUCJIOTOW Pa3UYHONW KOHIIEHTpAIUH. 3aBUCUMOCTh CKOPOCTH XHMMHUYECKO I

pE€aKknuu OT IIomaan COIMMPUKOCHOBEHUA pCAarupyromnXx BEMICCTB. MOI[CJ'II/IPOBaHI/Ie CKHUIIAIICTO CJI0s». 3aBHCUMOCTh CKOpPOCTH XHUMHUYECKOH p€akuuu

OT TEMIIEpaTypbl PeardpyroNIMX BEIIECTB Ha MpuMmepe B3aumojelcTBus okcuaa menu () ¢ pacTBopoM cepHOU KHCIOTHI MPH PA3THUHBIX
TeMIieparypax. PasznokeHue mepokcuaa BOJAOpoa ¢ MOMOIINBIO JHOKCHA MapraHiia U karana3bl. OOHapyXeHHe KaTaia3bl B HEKOTOPBIX MMHIIEBHIX

MMpOAYKTax. I/IHFI/I6I/IpOBaHI/I€ B3aHMOHeﬁCTBHH COJITHOM KUCJIOTHI C IIUHKOM YPOTPOIINHOM.

2. Mertamibl
[Tonoxxenne metauioB B [lepuoandeckoii cucreme JI. M. MenzeneeBa. MeTtaindeckas KpUCTA/UIMYSCKas PEIIETKA U META/UIMYECKass XUMUYeCKas
cBs3b. OOmMe (Gu3MUecKue CBOMCTBA METAUIOB. XMMHUYECKHE CBOWCTBAa METAUIOB KaK BOCCTAHOBUTENEH, a TaK)Ke B CBETE HMX IIOJOKCHHS B

QJICKTPOXUMHUYCCKOM pAY HaHpH)KeHI/Iﬁ MCTAJJIOB. KOppO?»I/I}I METAJLJIOB U CIIOCOOBI 60pB6LI C HEH. CHJ'IaBBI, HUX CBOMCTBA U 3HAUCHUE.

Obwas xapakxmepucmuka wjel0yHvlX Memauios.
Mertamisl B ipupojie. O0mue crnocoos! ux noxydenus. Ctpoenue aromoB. Lllenounsie MeTamisl — MpocThie BelecTBa. BaxkHeime coeTnHeHMst
IIEJIOYHBIX METAJNIOB — OKCHJIBI, THAPOKCUABI U CONU (XJIOPUIBI, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOWCTBA M NPUMEHEHUE B HAPOTHOM

xozgiicTe. Kanuitueie yno0penus.

Obwasn xapakmepucmuxa 21emenmos enasnotl nooepynnsi |l epynnoi.
Crpoenne atoMoB. ll{e09HO3eMeNbHBIE METALTBI — TPOCTHIC BElIecTBa. BakHEHINEe COSTMHECHUS MICIIOYHO3EMETbHBIX METAJUIOB — OKCH/IBI,

THJIPOKCUBI U COMH (XJIOPHJIBI, KapOOHATHI, HUTPATHI, CyIb(atel, (hocdarel), UX CBOICTBA M MPUMEHEHHE B HAPOJHOM XO3SHCTBE.

Anmomunui. CTpoeHue aroma, PU3NYECKHEe U XUMHYECKHE CBOMCTBA MPOCTOro BeriecTBa. COCTMHEHHUS aIFOMHUHUS — OKCHJ M THIPOKCHI, HX

amdoTepHbIi Xxapakrep. Baxueiimue conu amoMunus. [IlpuMeneHne aatoMUHUS U €70 COeAMHEHUH.

Kenezo. CtpoeHue aroma, Gpu3NYecKue U XUMHUUECKUE CBOMCTBA MPOCTOTo BemiecTBa. I 'enetnueckue psaapl Fe2+ u Fe3+. Baxneiimue conu

kKele3a. 3HauUEHUE JKeJe3a U €ro COeAMHEHNH AJIs IPUPO/Ibl U HAPOAHOIO X035 CTBA.

Hemoncmpayuu. OOpa3ipl METOYHBIX U IIEI0YHO3eMeNbHBIX MeTaiioB. OOpasiibl CrutaBoB. B3auMoneiicTBrue HATPUS, TUTHS U KaJbIUs C BOJOH.



B3aumopeiicTBre HaTpUs U MarHus ¢ KUCIOPOIOM.
BsaumoseiicTBre MeTamioB ¢ HeMeTautaMu. [lomydenue rugpokcuaos sxeiaesa (1) u (111).

KauecTBennsie peakunu Ha noHbl Fe2+ u Fe3+.

Jlabopamopuvie onvimul. B3anMoaelicTBre pacTBOPOB KUCIOT U cosiel ¢ MeTaiuiamMu. O3HaKOMIIeHHE ¢ pyJamu skerne3a. OkpaliiBaHue MIaMeHH
COJISIMU IIENIOYHBIX MeTailioB. B3aumopeiictBue kanbiusi ¢ Bopoil. Ilodydyenue ruapokcuaa KanbliMsg U UCCeloBaHHE ero cBoiicTB. [lomyudenue
THAPOKCH]IA ATFOMUHUS U MCCIIEIOBaHUE ero CBOMCTB. B3anmoselicTBre xenesa ¢ coystHor kuciaotoi. [Tonyuenue ruapokcunos xenesa (I11) u (I11) u

HUCCJIENOBAHNE UX CBOICTB.

3. IIpaktuxym «CBoiicTBa METAJJIOB U UX COeIMHEHUID»
[IpakTuueckass pabora. OcCylecTBICHHE LEMOYKM XUMUYecKuX mnpeBpamieHuid. Ilpaktuueckas paborta. I[lomyueHume u cBoiicTBa

COGI[I/IHGHI/Iﬁ MCTAJJIOB.
HpaKTI/I‘leCKaﬂ pa60Ta. Pemienne OKCIICPUMCHTAJIBHBIX 3aa4 Ha PACIIO3HABAHUC U TOJTYUYCHUC COE€IUHEHHUI METAJIJIOB.

4, Hemeraibl
OO0mas xapakTepucTHKa HEMETaIIOB: mojoxkeHue B [leproauueckoii cucteme, 0COOCHHOCTH CTPOCHHSI aTOMOB, YJIEKTPOOTpULIATENbHOCTE (D0)
KaK Mepa «HeMmeTaJulmuyHocThy», psaa D0. Kpucramimueckoe cTpoeHHE HEMETalIoOB — IMPOCTHIX BemecTB. Aiorponusd. dusmueckue cBoilcTBa

HeMeTaUIOB. OTHOCHUTEIIBHOCTD IOHATHI «METAJII) — «HEMETaJLI».

Booopoo. Booa. Tlonoxenue Bogopoaa B Ileproanyeckoit cucreme xumuuecknx anemeHToB J[. . MenneneeBa. CtpoeHue aToMa U MOJICKYJIBI.

du3nueckue U XUMHIECKHE CBOMCTBA BOAOpOaa, €T0 IMOJIYYCHHUEC U IIPUMCHCHUC.

Bona. CTpOCHI/IC MOJICKYIJIBI. BOI[OpO,Z[HaSI XHUMHYECKasl CBiI3b. DU3NUECKHE CBONCTBA BOHI. AHoManuu cBOWCTB BOJBbI. FI/II[pO(I)I/IJ'IBHLIC )51

ruipooOHbIE BelECTBA. X UMHUECKUE CBOICTBA BOJIBI.
Kpyrosopot Bojibl B mpupoie. Bogoouuctka. Aspaiust Bojabl. BeIToOBbIE GUIBTPEI.
MunepanbHble Boabl. JucTriipoBaHHas BOJa, €€ MOIy4eHHE U IPUMEHEHUE.

Oobwas xapakmepucmuka 2anocenog. CtpoeHue atoMoB. [IpocTsie BelecTBa 1 OCHOBHBIE COETMHEHUS TalOreHoB, UX cBoiicTBa. Kparkue

CBelleHHs 0 XJope, Opome, prope u noae. [IpruMeHeHe raloreHOB U UX COCTUHEHUN B HAPOJHOM XO3SHCTBE.



Cepa. CtpoeHue aToma, aJUIOTPOIUS, CBOWCTBAa W mpuMeHeHne pomoOmyeckoit cepbl. Oxcuasl cepsl (IV) u (VI), ux momyuyenue, cBoiicTBa u

IIPUMECHCHUC. CepHaﬁ KHCJI0Ta 1 €€ COJIM, UX IPUMCHCHHUEC B HAPOJHOM XO03sHCTBE. HpOI/ISBOI[CTBO cepHoﬁ KHCJIOTHI.

Azom. CTpoeHue aroMa U MOJIEKYJIbl, CBOMCTBA IPOCTOr0 BeleCTBa. AMMMAK, CTPOCHUE, CBOICTBA, MOTy4YeHue U IpuMeHeHne. Cou aMMOHHUS, UX
coiictBa u npumeHenue. Oxcuzpl azora (1) u (IV). A3oTHas kuciora, ee CBOWCTBa U IpUMeHeHUe. HUTpaThl 1 HUTPUTHL, IPpoOJIeMa UX COJEPIKAHUS

B CEJIbCKOXO03UCTBEHHON NMPOIYyKIIUU. A30THBIE yI00pEHUSI.

Docghop. CtpoeHne aToma, aJUTIOTPOIHS, CBOMCTBA Oenoro u kpacHoro ¢ocdopa, nx npumeHeHue. OcHoBHBIE coearHeHus: okcua dhocdopa (V) u

oprodochopras kucnora, pocdarel. DochopHbie y10OpeHUS.

Venepoo. Ctpoenue atoma, ajuioTpomnusi, cBoiicTBa Momudukanuii, npumenenne. Okcunabl yriepona (1) u (IV), ux cBoiicTBa ¥ HMpUMEHEHHE.

Kap6OHaTI)II KaJIbluT, COAa, IMoTall, X 3HAYCHHUEC B IPUPOJAC U )KU3HHU YCTIOBCKA.

Kpemnuii. CtpoeHre aroMa, KpUCTAIMUECKUI KPEeMHHIA, ero cBoicTBa U npuMeHenue. Okcun kpemuus (IV), ero nmpupojaHbsie pa3HOBUIHOCTH.

Cunukatel. 3HaU€HUE COETMHEHNN KPEMHMS B )KUBOW 1 HEKUBOM npupoje. [IoHsATHE 0 CUITMKAaTHOM MPOMBIIIIIEHHOCTH.

Hemoncmpayuu. OOpasibl TaJOreHOB — MPOCTHIX BEIECTB. B3aumozelcTBue TajloreHoB C HaTpUEM, allloMUHHEM. BreiTecHeHne xiiopom Opoma
WX NOJIa U3 PACTBOPOB UX coliell. B3aumoseiicTBre cepsl ¢ MeTaulaMu, BOJOPOJOM U KUCIOPOIOM. B3anMoneiicTBre KOHIIEHTPH - POBAHHOM CEPHOI

KHUCJIIOTBI C MCIBIO. O6y1"J'II/IBaHI/IC KOHHGHTpHpOBaHHOﬁ CepHOI\/’I KHCIIOTOH OpTraHUYCCKUX CO€IUHEHUH. Pa3baBnenue CepHOI>'I KHUCJIOTHI.

B3aumoneicTBue KOHIIEHTPUPOBAaHHOW a30THOM KHUCJIOTHI ¢ Menpto. llornomenne yriem pacTBOPEHHBIX BELIECTB WIIM Ta3oB. BoccraHoBieHHE
Menu U3 ee okcuaa yriaem. OOpasibl NPUPOIHBIX COSAMHEHHUH Xylopa, cepsl, Gocdopa, yriaeponaa, kpeMuus. OOpasipl BaXHEHIINX JUIsI HAPOAHOTO

X034iCcTBa CcyJb(aToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

Jlabopamopuvie onvimei. [lonydyenue, cobupaHue U pacrno3HaBaHue Bojaopoja. MccienoBaHue MOBEpXHOCTHOTO HATsXKEHUS BOAbl. PacTBopeHue
NepMaHraHaTa Kajusi WM MeTHOro Kymopoca B Boje. ['mapatamus obe3BoxkeHHoro cynbdara menu (II). M3roroBneHue rumcoBoro ormeyarka.
O3HakOMJIEHHE C KOJUIEKIMEW OBITOBBIX (UIBTPOB W M3YyYEHHUE HHCTPYKLUUHU JOMamiHero ObIToBoro ¢uiubTpa. O3HAKOMIIEHHE C COCTaBOM
MUHepaJIbHOM Bobl. KauecTBeHHas peakiiysl Ha rajJoreHua-uoHsbl. [lonydenue, coOupanue u pacro3HaBaHue KUciopoaa. ['opeHne cepsl Ha BO3yXe U
kucnopone. CBolicTBa pa30aBICHHON CepHON KuCIOTHL. M3yueHuWe CBOWCTB amMmuaka. PacrmosnaBanue coneld amMmoHusi. CBoHCTBa pa3daBlieHHOM

a30THOM KUCIOTHL. B3anmoelicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Menblo. PaciosnaBanue ocdaros. ['openue yrist B Kuciopoe.

[Tonyuenue, coOupanue u pacro3HaBaHUE YTIIEKUCIIOTo ra3a. [loydeHue yroibHONU KUCIOTH U U3yueHue ee cBOMCTB. [lepexon kapOoHara B



runpokapOonar. Pasnoxxenue rugpokapOoonata HaTpus. [lomydyenue KpeMHEBON KUCIIOTHI U U3yYCHHE €€ CBOMCTB.
5. IIpaktuxym «CBoiicTBa coeJMHEHUIT HEMETAJIOB)

[TpakTryeckas pabota. Pemenue s3xkcriepuMeHTalbHBIX 3a1a4 110 TeMe «lloarpynmna raroreHoBy.

ITpakTryeckas pabota. Pemenne sxcriepuMeHTanbHbIX 3a1a4 110 Teme «llogrpynna kuciaoponay.

ITpakTryeckas pabota. Pemenue skcnepuMeHTalIbHBIX 3a1a4 1o Teme «Iloarpynmna azoray.

[TpakTuyeckas pabora. Pemenne sxkcnepuMeHTalIbHBIX 3a/1a4 1o Teme «lloarpynna yriaepoay.

IIpakTuyeckas padora. [loxydyeHnue, coOupaHue U paclio3HaBaHUE ra30B.

6. Kpartkue cBeleHHsI 00 OPraHNYeCKHX COeTMHEHUAX

Veneeooopoowi. Heoprannueckue u opraHMuecKre BELIeCTBA. YTJIEBOAOPOAbl. MeTaH, 3TaH, MPONaH KaK MpeesibHbIE YIIIEBOJAOPOAbl. DTUIIEH U

AllCTUIICH KaK HCIPCACIbHBIC (HCHaCI)IIIIGHHLIe) YIJIICBOAOPOABI. FOpeHI/Ie YIJII€eBOOOPOa0B. KauecTtBeHHBIE pPCakun Ha HETIPCACIIbHBIC COCANHCHUS.

PeaKum{ ACTUAPUPOBAHUA.

Kucnopoocooeporcawue opeanuueckue coeounenus. ITUNOBBIN CIUPT, €r0 MOJIyUYEHHE, IPUMEHEHHE U (pU3HoTIorHIecKoe AeiicTeue. TpexaToOMHBII

CIIMPT TJIMOCPHUH. KauecTtBenHas pCaKknusgd Ha MHOI'OATOMHBIC CIIMPTHI. yKCyCHafl, CTCApHHOBAasA W OJICMHOBAsA KHCJIOTBI — IMPEACTAaBHUTCIN Kjiacca

KapOOHOBBIX KHCIOT. JKupbl. MbLia.

Azomcooepacawue opeanuieckue coeOuHeHusl.

AmMuHoOrpymnmna. AMHUHOKUCIOTbI. AMHHOYKCYCHast KMcioTa. benku (mpoTtenHsl), UX (QyHKLIMHU B KUBBIX OopraHu3max. KauecTBeHHbIe peakiM Ha

OENIKH.

ﬂEMOHcmpauuu. Mogenu MOJICKYJI MCTaHa, OTaHaA, IPOIIaHa, 3TUJICHA U allCTUJICHA. BzauMogneiicTBue 3THUIIEHA C 6p0MHOI>i BOOOH U pacTBOpOM

IepMaHTaHaTa Kajius. O6H_[I/IC XUMHUYECKHE CBOMCTBA KHCJIOT Ha npumepe YKCYCHOﬁ kucioTel. KauecTBeHHAs pCaKknusg Ha MHOIOAaTOMHBIC CITUPTHI.

Jlabopamopnvie onvimoi. KauecTBeHHbIE peaklUy Ha OEJIKH.

7. O0o01eHne 3HAHNI 110 XUMHH 32 KypC 0CHOBHOI mKkoJbl. [logroroska k OI'J



[Tepuonnueckuii 3akoH u llepronnueckas cucrtema xumudeckux siaeMeHToB . M. MenpaeneeBa. ®OuU3WUeCKuid CMBICI TMOPSIKOBOTO HOMEpa

3JeMEHTa, HOMEPOB Iepuofa U TPyHIbl. 3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB 3JIEMEHTOB M HMX COCIMHEHHMM B IMEPUOJAX M TPYIIAaX B CBETE

HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUHU AaTOMOB 3JICMCHTOB. 3HayeHHe HepI/IO,I[I/I‘{CCKOFO 3aKOHa.

BI/I,Z[I)I XAMHUYECKHX CBA3EH W THIIBI KpUCTANIMYCCKUX PEIICTOK. BzanmocBs3b CTPOCHUA U CBOMCTB BC€IICCTB.

Knaccudukanus XuMUYeCKUX peakuil 0 Pa3InYHbIM MPU3HAKAM (YHCIIO M COCTAB PEarupyromux 1 00pa3yroInXcs BeUIeCTB; HAINYUE TPAHUIIbI

paznena ¢a3; TerwioBod 3(dekT; u3MeHeHHe CTEereHel OKHCICHUS aTOMOB; HMCIOJb30BAaHHE KaTajlM3aTopa; HAlpaBJICHHE MPOTEKAHHs PEaKIIUH).

CKOpOCTB XUMHNYCCKHX peaKHI/Iﬁ n q)aKTOpBI, BIIMAOIINC Ha HCEC. O6paTI/IMOCTI> XUMHNYCCKHUX peaKHI/Iﬁ U CIIOCOOBI CMCIICHUA XHUMHWYCCKOI'O

PaBHOBCCHA.

HpOCTbIe U CJOXHBIEC BellecTBa. MeTamabl U HEMeTalllbl. I €HeTuuecKue paabl METAaJZIa, HEMCTAJUIa W IIEPEXOAHOI0 MCTalllIa. OKCI/I,ZLBI n

THIIPOKCUIBI (OCHOBAHMUS, KHCIOTHI, aM(pOTepHbIe THAPOKCHIBI), coiu. VX cocTtas, kiaccudukanus u o0ImMe XMMHUIECKHEe CBOIICTBA B CBETE TEOPUHU

SHeKTpOHI/ITH‘leCKOﬁ Aucconnuanuu.

8 kiace

TemaTuyeckoe MJIaHMPOBaAHUE

Ne m\m

HaunmenoBan
e pasaena

KoaunuecTB
0 4YaCOB

JeATeJIbHOCTD YYHUTEJISI ¢ Y4¢TOM IPOrPaMMBbl
BocnuTanus (MonyJsi «llIKoJIbHBINA YPOK»)

Bsenenue.

4

- moOyXk/IeHrne o0yJaronuxcs co0I0IaTh Ha YPOKe
HOPMBI TTOBEJICHMSI, ITpaBUIa OOILEHUS CO
CBCPCTHUKAMU U YUUTCIJIEM, YCTAHOBJICHHUEC U
MOJJIEPKKA TOOpOKeNaTeTbHONU aTMOCc(hepsl, 4To
MO3BOJISIET BOCIIUTATh YEJIOBEKA, 3HAIOIIETO U
COOJTIO/IAFOIIIETO0 OCHOBHBIE TMPAaBUJIa STHKETA B
o011ecTBE;
- HHUIUUPOBAHUE JOBEPHUTCIBbHBIX OTHOILIEHUU MCXKIY
y4UTeIeM U €ro Yy4YeHHKaMu uepe3 MOOIIpeHHe,
MOAJEPKKY, MOXBaly, MPOChOy, MOpyUEHHUE YUUTels,
YTO  CHOCOOCTBYIOT  TNPUBIEYCHHUIO  BHHUMAaHUS
oOyJaronuxcsi kK 00cy)aaeMoil Ha ypoke HHGOpMaIIH,
AKTUBHU3allUN UX IIO3HaBaTEeIbHOMU ACATCIIbHOCTH,

ATOMBI XUMHUYECKHUX DJIEMEHTOB

- THULMUPOBaHKUE 00CYKICHUM, BHICKa3bIBAHUI CBOETO

MHCHUA, BBIpaGOTKI/I CBOCTO JIMYHOCTHOI'O OTHOIICHMS




K M3y4aeMOH TeMme, 4TO AAaET BO3MOYKHOCTh pa3BUBATh
MO3HABATENIbHBIE MHTEPECHl B PAa3HBIX IPEIMETHBIX
001acTAX C Y4eTOM HMHIMBUAYAIbHBIX CHOCOOHOCTEH,
JIOCTHXKCHMI,

- INPUMEHEHHWE TpPYyNIoBOd paboThl WIM pPabOTHl B
napax, KOTOpble y4yaT HMIKOJbHUKOB KOMaHIHOU padoTe
¥ B3aMMOJICHCTBHIO C APYTHUMH JIFOJbMH, B TOM YHCIIE
BECTH JHUAJIOT C JIIOJIbMU Pa3HbIX HAIlMOHAJIBHOCTEH,
PEIUTMO3HON TPHUHAUICKHOCTH, JIOCTUIAaTh B HEM
B3aMMOINOHMMAHUS, HAXOAWUTh OOIME WEeIu W
COTPYAHMYATD ISl KX JIOCTHKCHHUSL.

[IpocTsle BemecTBa

- [pUBJCYEHUE  BHUMAHUS  UIKOJBHUKOB K
LIEHHOCTHOMY acCMEKTy M3y4aeMbIX Ha ypOKax SIBJICHUI
yepe3 OO0CyXJEHHME IOolydaeMol HH(OpMalUU, 4YTO
MIO3BOJISIET BOCHMUTAaTh JIMYHOCTb, JEHCTBYIOIIYIO U
OLICHMBAIOIIYI0O CBOE€ IIOBEJAEHHWE M  IOCTYIKH,
IIOBEICHUE M IIOCTYNKM JApPYTuX JIIOJEH C IO3ULUi
TPaZULIMOHHBIX POCCHUMCKUX JyXOBHO-HPABCTBEHHBIX,
COLIMOKYJIBTYPHBIX LIEHHOCTEH M HOPM C Y4E€TOM
OCO3HAHHUS MOCIIEACTBHUI ITOCTYIIKOB;

- IPUMEHEHUE aHaJIM3a TEKCTOB, rpaduKoB, TabIMII, CXEM, UTO
[MO3BOJINT pa3BUBaThb HAaBBIKM HAOJIOJCHUM, HAKOIIECHUS]
(aKTOB, OCMBICIIEHUSI OIbITa B €CTECTBEHHOHAY4YHOH W
ryMaHUTapHON o0nactax MO3HaHUS, HaBbIKY|
VICCIIEZIOBATEIBCKOM 1€ATENBHOCTH.

COC,I[I/IHCHI/ISI XUMHUYCCKUX 3JICMCHTOB

14

- IpUMEHeHHEe Ja0OpaTOPHBIX M HCCIEeI0BATEIbCKUX
paboT, YyTO MO3BOJIUT Pa3BUBATh HABBIKM HAOIIOJCHUH,
HaKOIUIEHHS  (aKTOB,  OCMBICIIEHUS  ONbITa B
€CTeCTBEHHOHAYYHOM W TyMaHUTapHOH o00JacTax
MIO3HAHMS, HABBIKU MCCIIEJOBATEILCKOM EATENbHOCTH;
- IPUMEHEHHUE aHaJIM3a TEKCTOB, rpauKoB, TabIMII, CXEM, UTO
[MO3BOJINT pa3BUBaTh HAaBBIKM HAOJIOJEHUM, HAKOIIECHUS]
(aKTOB, OCMBICIIEHUSI OIbITa B €CTECTBEHHOHAYYHOH W
TyMaHUTapHOU o0nactsax MO3HaHUS, HaBbIKY|
MCCIIEA0BATEIIBCKOM NEATEIBHOCTH.

I/IBMGHGHI/ISI, MpOUCXOAAIHEC C BCIICCTBAMUA

12

- IpUMEHEeHHEe Ja0OpaTOPHBIX M HCCIEI0BATEIbCKUX
padoT, YTO MO3BOJIUT pPa3BUBATh HABBIKU HAOJIOJICHUH,
HAaKOIUIEHHs  (aKTOB,  OCMBICIIEHUS  OMbITa B
€CTECTBCHHOHAYYHOM W TyMaHUTAapHOHW  objacTix




MTO3HAHMSI, HAaBBIKM MCCIIEIOBATEIBCKOM AEATEIBHOCTH;
- CIyLIAaHWE WU aHAJIW3 BBICTYIUICHUH OJIHOKJIACCHUKOB, 4YTO
(hopMUPYET KPUTUIHOE U YBAKUTEIHHOE OTHOIICHHS K TYXKHUM|
WEAM.

[TpakTukym Nel

- IPUMEHEHHUE aHaJIM3a TEKCTOB, rpauKoB, TaOIUILL, CXEM, YTO
MO3BOJIUT pa3BUBaTh HABBIKM HAOIIOAECHUH, HAKOIUICHHS
(aKkTOB, OCMBICIIEHUSI OIbITa B €CTECTBEHHOHAYYHOH W
r'yMaHUTapHOU o0acTsx ITO3HAHWS, HaBBIKY|
MICCIIEJOBATEILCKOM 1E€ATEIbHOCTH.

- IpUMEHEeHHEe JabOpaTOPHBIX M HCCIIEA0BATEIbCKUX
paloT, 4TO MO3BOJUT pa3BUBATh HABBIKM HAOJIOJCHUH,
HAaKOIUIEHHA  (DaKTOB,  OCMBICIIEHHS  ONbITa B
€CTeCTBEHHOHAYYHOH W TyMaHUTapHOW oOJsacTsIxX
IIO3HAHUS, HABBIKU MCCIIEOBATEIbCKOM IEATENBHOCTH.

PactBopenue. PactBopsl. CBoliCcTBa pacTBOPOB
JIEKTPOJIUTOB

18

- MHULHAHAPOBAHUE M IIOAJEPIKKA MCCIIEI0BATEIbCKON
JIeATEIIbHOCTH IIKOJIBHUKOB B paMKax peajln3aluy UMHU
WHJIUBHUIYaJIbHBIX WM TPYIIIOBBIX HCCIEAOBATEIBCKUX
IIPOEKTOB, YTO JAaCT IIKOJbHHUKAM BO3MOXHOCTb
IPUOOPECTH  HABBIK  CAMOCTOATEIBHOTO  PELICHUS
TEOPETUYECKOW MpOoOJEeMbl, HAaBBIK YBAKUTEIHHOIO
OTHOIIEHUS] K 4YyXXMM HJA€SIM, HaBbIK ITyOJUYHOTO
BBICTYIUICHUATIEPE] ayAUTOPUEH, apIYMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOYKH 3PEHUS;

- IPUMEHEHNE HamucaHus pedepaTtoB U J0KIAI0B, YTO
ITO3BOJIUT pa3BUBaTh HAaBBIKU HaOIr01eHu,
HaKoIJIeHUs  (paKTOB,  OCMBICIIEHHS  ONbITa B
€CTECTBEHHOHAyYHOM W TyMaHUTapHON o0yacTax
ITO3HAHMSI, HABBIKU MCCIIEIOBATEIbCKON AESTENBHOCTH.

[TpaxkTukym No2

- IpPUMEHEHUE JIabOpaTOPHBIX M HCCIIEIOBATEIBCKUX
paboT, 4TO MO3BOJUT pa3BUBATh HABBIKM HAOIIOCHUH,
HaKoIJIeHUs  (aKTOB,  OCMBICIIEHHS  OIBITa B
€CTECTBEHHOHAyYHOM W TyMaHUTapHOM oO0macTsax
MO3HAHUS, HABBIKU UCCIIEJOBATEIbCKOMN 1€ATEIbHOCTH;
- THULIMMPOBAHNE HACTABHUYECTBA MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX YYAIlUXCS HaJ WX HEYCIEBaIOIUMU
OJIHOKJIACCHMKAMH, 4TO AACT LIKOJIbHUKAM COLUAJIbHO
3HAYUMBIA  ONBIT COTPYJHHUYECTBA M  B3aUMHOMU
TOMOLIH.

HUTOI'O:

68




TemaTu4eckoe NIaHMPOBaHUE

9 kiaacce

HanMeHnoBann
e pa3ziea

Koanuecr
BO 4aCOB

JdeATebHOCTh YYUTEIA € Y4ETOM
NPOrpaMMbl BOCIIUTAHUSA (MOLYJIs
«IIIKOJIbHBIH YPOK»)

OOmiast XxapakTepUCTHKa XHUMHMYECKHX 3JEMEHTOB U
XUMUYECKUX peakuui. [lepmoanueckuil 3akoH W
Ilepnonnueckas cucTeMa XHMHYECKMX JJIEMEHTOB
.. Mennenecera

11

- MOOYXACHHE OOyJarommxcs COOM0IaTh Ha YpPOKe
HOPMBI  TIOBEJICHUS,  IpaBWia  OOWmICHHA  CO
CBEpCTHHKAMH W  y4YUTENeM, YCTaHOBIICHHE U
NoJIep)KKa  I0OpoXkenaTeIbHOH — aTMOoc(ephbl, YTO
MO3BOJISICT ~ BOCHHMTATh  4YEJIOBEKa, 3HAIOMICTO MW
COOJIIO/IAIONIET0 OCHOBHBIC TIpaBMJIa JITHKETa B
00I1IeCTBE;

- TpUBJICYCHHUE  BHUMAHHS  IIKOJBHHKOB K
[ICHHOCTHOMY  aCIeKTy H3y4aeMbIX Ha ypOKax
SIBIICHUI qyepe3 o0cyxieHue MOJTy4aeMoit
HHq)OpMaHHH, YTO IIO3BOJJIACT BOCIIMTATh JIMYHOCTD,
JICHCTBYIOIIYIO U OICHHUBAIOIIYIO CBOE IMOBEICHHE U
MOCTYIIKH, MOBCACHHUEC M IIOCTYIIKU APYTHUX J'II-OZ[GI\/’I C
MO3UIIMK  TPAJAMIMOHHBIX  POCCUHCKHUX  JyXOBHO-
HPaBCTBEHHBIX, COIIMOKYIbTYPHBIX IECHHOCTEH U HOPM
C YYETOM OCO3HAHHMSI MOCIIEICTBUH MMOCTYIIKOB.

Mertanibl

14

- HHUIUUPOBAHUEC JOBCPHUTCIBbHBIX OTHOIIECHUH MCKOY
yUUTEJIEM W €ero Y4YeHUKaMH 4epe3 MOOIIpeHHeE,
MOAJIEPKKY, MOXBaly, INPOChOy, MOpyUYEHUE YUUTEels,
YTO  CHOCOOCTBYIOT  MPHBJICYEHUIO  BHHUMAaHUS
oOydaromuxcst K 00Ccy»aaeMoil Ha ypoke HHpopmaluu,
AKTHUBU3AIMH UX TO3HABATEIILHOM JeSITEeIbHOCTH;
- NpUMEHEHHuE TpyNIoBoi paboThl WM paboOTHl B
napax, KOTOpble y4aT IIKOJIbHUKOB KOMaHIHON paboTe
Y B3aUMOJICVCTBHIO C IPYTUMH JAETHMH;
- MPUMEHEHNE HalMcanus pedepaTroB U JOKIAI0B, UYTO
MO3BOJUT  DPa3BUBAaTh  HaBBIKU HaOro1eHu,
HaAKOIIJICHUA q)aKTOB, OCMBICJIEHU OIIbITa B
€CTECTBEHHOHAYYHOW MW TyMaHUTapHOW 00JacTsax
IIO3HaHHA, MEpBOHAYAIIBHBIC HaBbIKU
HCCHCHOB&TGHBCKOﬁ JACATCIIbHOCTH.

[TpakTukym Ne 1CBoiicTBa METAIIOB M UX
COCTUHEHUN

- IPUMEHEHHE JTA00OPATOPHBIX M UCCIICAOBATEILCKUX
padoT, YTO MO3BOJIUT Pa3BUBATh HABBIKU HAOJIOIEHUH,
HAaKOIIJICHUA (baKTOB, OCMBICJICHUSA OIIbITA B




€CTECTBEHHOHAYYHOW ¥ TYMaHUTapHOUN 001acTsIX
MO3HAHUS, IEPBOHAYAIbHBIC HABBIKH
HCCIIEIOBATENIbCKOW JIEATEIIbHOCTH.

Hewmerasuibl

24

- NpPUMEHEHHE TPYNIoBOH paboTbl Wi paboOTHl B
napax, KOTOpbIe y4aT IIKOJIbHUKOB KOMaHIHOM paboTe
Y B3aUMOJCUCTBHIO C JPYTHUMH JETbMH,

- IPUMEHEHHUE HaNucaHus pedeparoB U JOKIAI0B, YTO
IIO3BOJIAT ~ DPa3BHUBATh  HABBIKU HaOJIr01eHU,
HaKoIUICeHUs  (akKTOB, OCMBICIIEHUS  OIbITA B
€CTeCTBCHHOHAYYHOH ¥ TYMaHMTapHOH oO0IacTsIx
MO3HAHUS, IIEpBOHAYAJIbHBIE HaBbIKU
HCCJIEI0BATEIBCKOM NEATEIbHOCTH;

- MHULMUPOBAHME BBICTYIUIEHUI OOy4aromuxcs, 4To
JIaCT UIKOJIBHUKY HAaBBIK IyOJUYHOIO BBICTYIUICHUS
nepexn ayuTOpHEl, apryMEeHTUPOBaHU U
OTCTaWBaHUA CBOCH TOUKH 3PECHHUS.

[IpaxTukym Ne2 CBoiicTBa coelMHEHUI HEMETAIIIOB

- IPUMEHEHHE JIA0OPaTOPHBIX U MCCIIEN0BATENbCKUX
paboT, 4TO 1MO3BOJIUT Pa3BUBATH HABBIKU HAOIIOACHUH,
HaKoIJIeHUs  (akToB, OCMBICIIEHUS  ONbITA B
€CTECTBEHHOHAYYHOW M TyMaHUTapHOH oOjacTix
ITO3HAHW, IIEPBOHAYAIIbHBIE HaBBIKU
UCCIIE0BATEIbCKON NEATEIbHOCTH.

KpaTKI/IC CBCACHUA 00 OpTraHUYCCKUX COCANHCHUAX

- CJIyIIaHWE U aHAJIU3 BBICTYIJIEHUN OJIHOKJIACCHUKOB,
4To  (GOpMHpPYET  KPUTHUYHOE U  YBaKUTEIBHOE
OTHOIICHHS K TYKUM UCSM.

O06o0011eHne 3HaHMI 32 KypC OCHOBHOM IIIKOJIBI

10

- IPUMEHEHHE aHallu3a TEKCTOB, rpadukoB, TabMIL,
CX€M, YTO TO3BOJMT Pa3BUBATh HaBBIKM HaOJIIOAECHUM,
HaKoIJIeHUs  (akTOB, OCMBICIIEHUS  ONbITA B
€CTeCTBEHHOHAYYHOH ¥ TyMaHMTapHOH oOmacTsix
MIO3HAHUS, HepBOHAYAIIbHBIE HaBBIKH
HCCIJIEI0BATENbCKOM 1E€ATEIbHOCTH;

- MHULMUPOBAHHE BBICTYIUICHUH OOYyYaroMMXCs, YTO
JacT IIKOJIBHUKY HABBIK MyOJIMYHOTO BBICTYIUICHUS
nepexn ayIUTOpHEH, apryMeHTHPOBAHUS U
OTCTAauBaHUs CBOEH TOUKH 3PEHHUSL.

HUTOI'O:

68
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