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1. ILnanupyemMble pe3vabTATHI H3VUEHHs YIeOHOr0 IpeaMeTa

HSyLIeHI/IC XMMHMHU B OCHOBHOMH IIIKOJIE JA€T BO3MOXKHOCTh JIOCTUYb CICAYIOHIUX PE3YJILTATOB B
HaIlpaBJICHUU JUYHOCTHOT'0 PA3BUTHAA:

1) BOCIIMUTAHUE POCCUNCKOM rpa’kJaHCKOM UIEHTUYHOCTH: MaTPUOTU3MA, JIFOOBU U YBAKEHUS K
OteuecTBY, UyBCTBa rOPJOCTHU 32 CBOIO Po/iMHYy, 32 pOCCUNCKYIO XUMUUECKYIO HAYKY;
2) dbopMupOBaHUE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTHKH, a TAKXKE COLIMATILHOMY, KyJIbTYPHOMY, SI3bIKOBOMY U
JYXOBHOMY MHOT000pa3Hi0 COBPEMEHHOTO MUPA;

3) (dopMHpOBaHKE OTBETCTBEHHOTO OTHOIIEHHS K YUEHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTUBALIMM K 00y4EHHIO U IO3HAHUIO, BBIOOPY
npo¢mIbHOro 00pa3oBaHUs Ha OCHOBE WH(OPMAIMK O CYHIECTBYIOIIMX MPO(ECCHSIX U TUIHBIX
npodeCCHOHATBHBIX IPEANOYTEHUH, 0CO3HAHHOMY IOCTPOECHUIO UHANBUAYaIbHON
00pa30BaTebHOI TPAEKTOPUU C YUETOM YCTOMUMBBIX 103HABATEIbHBIX UHTEPECOB;

4) dbopMupoBaHHEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTeNIbCKON, TBOPUECKON U APYTUX BUIAX JIEATEIbHOCTH;
5) dbopMupOBaHHE TOHUMAHHUS LIEHHOCTHU 3/I0POBOTO U Oe30macHoro o0pas3a >KU3HHU; YCBOCHHE

MMpaBuUJI MHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O 6€3OHaCHOFO IIOBCACHUSA B tIp€3BI)I‘~IZlI~/'IHI)IX CUTyaluiax,
YIPOXKAIOIIUX KU3HH U 370POBBIO JIFOJICH;

6) ¢dopmMHpoBaHUE TTO3HABATENFHON M HH()OPMAIIMOHHON KYJIbTYpPBI, B TOM YHCJIE Pa3BUTHE
HABBIKOB CAMOCTOSITEIILHON pa0OThI C YUCOHBIMH ITOCOOMSIMU, KHUTAMH, JTOCTYITHBIMU
MHCTPYMEHTAMH M TEXHUYECKUMH CPEICTBAMH WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

7) (opMHpOBaHUE OCHOB YKOJOTHYECKOTO CO3HAHMS HAa OCHOBE MPU3HAHMS IEHHOCTH KU3HH
BO BCeXx e MMPOSBJICHUAX U HCO6XOIII/IMOCTI/I OTBETCTBEHHOI'O, 6€p€)I(HOFO OTHOLIICHUSA K
OKpYKaroIIen cpeje;

8) Pa3BUTHUEC T'OTOBHOCTH K PCIICHUIO TBOPYCCKHUX 3a1a4, YMCHUA HAXOAUTh aICKBATHBIC
CHOCOOBI TOBEJICHHS U B3aUMOJICHCTBUS C MapTHEPAMU BO BpeMsl y4eOHOM 1 BHEYy4eOHOU
JeSITEJIbBHOCTH, CIIOCOOHOCTH OLIEHHUBATH MPOOJIEMHBIE CUTYALlUU U OTIEPAaTUBHO NPUHUMATD
OTBETCTBEHHBIE PEIICHUS B Pa3IMYHBIX MPOAYKTUBHBIX BHAAX NEATEIHHOCTH (yueOHas MOMCKOBO-
UCCIIeIOBATENhCKas, KIyOHast, IPOSKTHAs, KPY>KKOBAsI | T. T1.).

MeTtanpeaMeTHbIMH PE3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs SABJISIFOTCS:

1) OBJIaJICHHE HaBBIKAMU CaMOCTOSITEILHOTO MPUOOPETEHHsI HOBBIX 3HAHUH, OpraHu3alun
yueOHO! NesTeNIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;
2) yYMEHUE TJIaHUPOBATh MYTU JOCTHXKEHHUSI 1IeJIed HA OCHOBE CAMOCTOSITEIbHOTO aHAIN3a

YCIIOBHI U CPEJICTB MX JIOCTHIKECHUS, BBIACISATH aJIbTEPHATUBHBIC CIIOCOOBI TOCTHKEHHS LIETH U
BbIOMpaTh Hanbosee 3PPEeKTUBHBIN CIIOCOO, OCYIIECTBIATH T03HABATEIbHYIO PE(IEKCHIO B
OTHOIIEHHUH JACWCTBUI 1O PEIICHUIO YIeOHBIX U TIO3HABATEIILHBIX 3a/1a4;

3) yMEHHUE MOHUMAaTh Mpo0IeMy, CTABUTh BONIPOCHI, BBIJIBUTaTh TUIIOTE3Y, AaBaTh
OTIpeIeNIeHUs TIOHATHSIM, KIacCU(PUIIPOBATH, CTPYKTYPHUPOBATh MaTepUall, IPOBOIUTH
HKCIEPUMEHTHI, ApTYMEHTUPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYIIMPOBAThH BHIBOIBI U
3aKITIOYCHUS;

4) YMEHHUE COOTHOCUTH CBOM JICUCTBHS C TUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBIISATh
KOHTPOJIb CBOEH JIESITETHHOCTH B MIPOIIECcCe TOCTHIKECHUS PE3YIIbTaTa, OMPEACISITh CIOCOOBI
JeMcTBUH B paMKaxX MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyalluEeH;

5) (dopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIIOJIb30BAHUS HHCTPYMEHTOB U
TEXHUYECKHUX CPENICTB HH()OPMAITMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U TIPOTPAMMHOTO
o0ecrieyeHns) Kak MHCTPYMEHTAIbHON OCHOBBI pa3BUTHSI KOMMYHUKATUBHBIX M TO3HABATEIbHBIX



YHHUBEPCAIBHBIX YI€OHBIX JICHCTBHIA,

6) YMEHHE CO371aBaTh, IPUMEHATH U MPeoOpa30BhIBATH 3HAKU U CUMBOJIBI, MOJIEIIA U CXEMBI
JUTS pEIICHUS YIeOHBIX M MO3HABATEIHHBIX 33/1a4;
7) YMEHHE U3BJIEKaTh UHPOPMALIMIO U3 Pa3IMYHBIX HCTOUHUKOB (BKIIIOYAs CPEACTBA

MaccoBO MH(GOPMAIUHU, KOMITAKT-TUCKA y4eOHOTO HazHAYeHHUs, pecypchl MiHTepHEeTa), CBOOOIHO
MOJIb30BATHCS CIIPABOYHOM JIUTEPATYPOH, B TOM YHCIIE M HA AIEKTPOHHBIX HOCUTEISAX, COOI0IaTh
HOPMBI HH(POPMAIIMOHHOW N30MPATETLHOCTH, TUKH,

8) YMEHHUE Ha IPAKTUKE MOJIh30BATHCS OCHOBHBIMH JIOTHYECKHUMH MTPUEMaMHK, METOIaMHU
HAOII0ICHUS, MOJICIIUPOBAHUS, O0BSICHEHUS, PEIICHUS TPOOJIeM, TPOTHO3UPOBAHUS H JIP.;
9) YMEHHUE OpPraHU30BaTh CBOIO KU3Hb B COOTBETCTBHU C MPEIICTABICHISIMHE O 3JI0pOBOM 00pase

KHU3HH, IPaBax U 005S3aHHOCTAX IPaXKJaHUHA, IEHHOCTSAX OBITHS, KYJIBTYpPBI U COLIUAIBHOTO
B3aMMOJEICTBUS;

10) YMEHUE BBIIIOJIHATH [I03HABATEIIbHBIE U IPAKTUYECKUE 3aJaHUs], B TOM YHUCIIE IPOCKTHBIE;
11) YMEHHME CaMOCTOSATEIBHO U apIyMEHTUPOBAHHO OLIEHUBATh CBOM JIEHCTBUSA U IEUCTBUS
OJIHOKJIACCHUKOB, COJIEP>KaTeIbHO 000CHOBBIBAs IIPABUIIBHOCTD UJIM OLIMOOYHOCTH pe3ysbTara u
crioco0a JIeficTBUs, aleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (haKTUUYECKOTr0 MU
IIPEANOIIAraeMoro pacxo/1a peCypcoB Ha PEIICHHE 3aa4M, a TAKKE CBOU BO3MOKHOCTH B
JOCTHIKCHUH LIEJIH OIPEIEIEHHOMN CII0XKHOCTH;

12) ymeHue pabortats B rpynne — 3((EKTHBHO COTPYIHUYATH M B3aMMO/ICHCTBOBAThH HA
OCHOBE KOOpAMHALIMY Pa3JInYHbIX O3ULIUHI MPHU BBIPAOOTKE OOILEro pelieHuss B COBMECTHOM
NeSITeTbHOCTH; CITYIIATh MapTHEPA, (POPMYIHPOBATH U APTYMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO
OTCTanBaTh CBOKO MO3ULMIO U KOOPIMHUPOBATH €€ C MO3ULUEN TApTHEPOB, B TOM YHCJIE B CUTYyallu1
CTOJIKHOBEHUSI HHTEPECOB; MPOAYKTUBHO pa3pemiaTs KOH(DIMKTH Ha OCHOBE Y4€Ta HHTEPECOB U
HO3MLHMI BCEX €ro yYaCTHUKOB, [IOMCKA U OLIEHKU aJIbTepPHATUBHBIX CIIOCOOOB UX pa3peLIeHusl.

IIpeaMeTHbIMH pe3yjibTaTaMu 0cBoOeHHs OCHOBHOM 00pa30BaTeJbHON NPOrPpaMMbl
OCHOBHOI'0 00111er0 00pa30BaAHUSA ABJIAIOTCS:

1 dhopMupoBaHHE IEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MIPEJICTABICHUI O BEIIECTBAX, UX
NpEeBpalleHUsIX Y MPAKTUYECKOM TMPUMEHEHHH; OBIQJICHHE TMOHATUHHBIM ammapartoMm |
CHUMBOJIMYECKUM S3bIKOM XUMUHU,

2, OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKM Kak o0OIacTH
COBpPEMCHHOTI'O €CTCCTBO3HAHHA, XUMHWYCCKUX HpeBpaHIeHI/Iﬁ HCOPTraHNYCCKUX H OPraHUYCCKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBIICHUH >KUBOI U HEKUBOU MPHUPO/BI; YIIyOIeHne MpeCTaBIeHUN
0 MaTepUajJbHOM €IMHCTBE MUPA;

3 OBJIaJICHUE OCHOBAMU XHMHUYECKOH T'PaMOTHOCTH: CIHOCOOHOCTBIO aHAIW3UPOBATh U
00BEKTHUBHO OLCHUBATL JXM3HCHHBLIC CUTyallUH, CBA3AHHBLIC C XI/IMI/I€I\/'I, HaBBIKAMH 0€30I1aCHOI'0
oOpailieHus ¢ BEIIeCTBaMH, UCTIOJIb3YEMbIMU B MTOBCEIHEBHON JKU3HHU, YMEHHEM aHAIM3UPOBATh U
IUTAHUPOBATh JKOJIOTMYECKH O€301acHOe IMOBEJEHHE B IIENAX COepeXeHUs 3I0pOBbS U
OKPYXKAaroIIel Cpeibl;

4, dbopMHUpOBaHHEe YMEHHWH YCTaHaBIWBATh CBS3M MEXKIYy pEaTbHO HAOIIOAaeMBbIMH
XUMHUYECKUMH SIBICHUSIMH U MPOIIECCAMU, MPOUCXOIANIIMI B MUKPOMHUPE, OOBSICHATH MPUUMHBI
MHOT000pPAa3us BEIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, a TAaKXKE 3aBUCUMOCTh
MPUMEHEHHUS BEIIECTB OT UX CBOMNCTB;

5. HpI/IO6peTeHI/Ie OIbITa HMCIIOJIB30BAHHA PA3JIMYHBIX MCTOJOB HU3Y4YCHHA BCIHICCTB;
HaAOIIO/IEHUS 32 UX MPEBPAICHUSIMHU MPU MTPOBEICHUU HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C
MCITOJIh30BaHKEM JJTAO0OPATOPHOTO 000PYI0BAHUS U IPUOOPOB;

6. YMEHHE OKa3blBaTh MEPBYIO MOMOIIL MPH OTPABIEHUSNX, 0XKOraX W APYTrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH H JJaOOPATOPHBIM 000PYIOBaHHEM;

7. oBinageHue mpuémamu paboTel ¢ WHGpOpMANMEN XUMHUYECKOTO  COJEpKaHUs,



NpEeCTaBICHHON B pa3HO# (opme (B BUIE TEKCTa, (HhopMyI, rpauKoOB, TAOIUYHBIX TaHHBIX, CXEM,
dboTorpaduii u ap.);

8. CO3/laHME OCHOBBI s (OPMUPOBAHHMS HMHTEpeca K pACIIUPEHUI0 U  YIIyOJICHUIO
XUMHYECKHX 3HAHUW M BBIOOpAa XUMHUHM KaK MPOGUIBHOTO MpeaMeTa MpU Tepexojie Ha CTYICHb
cpenHero (moyiHOTO) oOmmero obOpa3oBaHus, a B JalbHEHIIEM W B KadecTBe cdepbl cBOeSH
poeCCUOHATILHOM JIeITEITLHOCTH,

) (dopmMHpoBaHUE MPEICTABICHUA O 3HAUCHNH XUMHUYECKON HAyKH B PEIICHHH COBPEMEHHBIX
9KOJIOTUYECKHUX MpPOOJIeM, B TOM YHCJIE B MPEAOTBPAIICHUU TEXHOTEHHBIX M HKOJOTHYECKUX
KaracTpod

OcHOBHbIE NOHATHS XUMHH (ypOBeHB ATOMHO-MOJICKYJISIPHBIX Hpe}ICTaBﬂeHHﬁ).

Buvinycknuk nayuumca:

o OIKCBIBATh CBOMCTBA TBEPBIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BBIACIAA UX
CYILLECTBEHHBIE IPU3HAKU;

o XapaKTepU30BaTh BEILIECTBA I10 COCTaBYy, CTPOCHUIO U CBOKMCTBAM, YCTAHABINBATh IPUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XapPAKTCPUCTUKAMU BCUICCTBA,

o PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX ITOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKHUM
3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY
XUMHH;

o n300pakaTh COCTAB MPOCTEHIINX BELIECTB C IOMOLIbI0 XUMUYECKUX (POPMYI U CYLTHOCTb
XUMHUUYECKHUX PEAKIMH ¢ TOMOLIbI0 XUMUYECKUX YPABHEHU;

o BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAKKE
MacCOBYIO JIOJI0 XMMHUYECKOT'O 3JIEMEHTA B COEAMHEHMUSIX;

. CPaBHUBATH 10 COCTABY OKCHJbI, OCHOBAHMS, KUCIIOTHI, COJIU;

. KJIacCcu(UIUPOBATh OKCHJIBI U OCHOBAHUS TI0 CBOWCTBAM, KUCIIOTHI M COJIM — I10 COCTaBY;
. OINMCHIBAaTh COCTaB, CBOWCTBA U 3HaUEHHE (B MPUPOJIE U MPAKTUUECKOH 1eATEIbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOJia U BOJOPOA;

o JIaBaTh CPAaBHUTENBHYIO XapaKTEPUCTUKY XUMUYECKUX IEMEHTOB U BaXKHENIINX
COCIMHEHUH €CTECTBEHHBIX CEMEUCTB LIEJI0YHBIX METAIIJIOB U IaJIOTE€HOB;

. M0JIb30BATHCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U XMMHUYECKOH MOCYI0M;

o MIPOBOAMTDH HECIOXKHbIE XMMUYECKHE OTIBITHI U HAOIIOEHUS 32 U3MEHEHUSIMU CBOWCTB

BEIIECTB B MPOIIECCE UX MPEBPALLEHUI; COOII0IaTh IPAaBUIIa TEXHUKU O€30MIaCHOCTH MPH
MPOBEJICHNH HAOIIOICHUN U OTIBITOB;

o pa3nuyaTh SKCIIEPUMEHTATBLHO KUCIOTHI U MIEIOYH, MOJIB3YSACh HHIUKATOPaAMU;
0CO3HaBaTh HEOOXOIMMOCTh COOMIOIEHHS Mep O€30MaCHOCTH MIPH OOpaIeHUH ¢ KUCTIOTaMU U
HiesI049aMHu.

Bbmycmmk noJiydum 603MONCHOCHMb HAYUUMbCA?

. IrPaMOTHO 00paIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM KU3HH,

. OTI03HABATh HEOOXOIMMOCTh COOIOICHHS MPABUIT SKOJIOTHYECKH 0€30MacHOTO TTOBEICHUS
B OKPYKaroLIEH IPUPOJIHON CpelIe;

o INOHUMATh CMBICII 1 HGO6XO)II/IMOCTB CO6J'II-O)I€HI/I$I HpG)IHPIC&HHfI, npeajara€Maix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCICTB OBITOBOM XMMHUH U ap.;

. MCIOJIb30BaTh MPUOOPETEHHBIE KIFOYEBBIE KOMIETEHTHOCTH MPH BHIMIOJTHEHUN

HCCJIEI0OBATEIbCKUX MPOEKTOB M0 U3YYCHHUIO CBOWCTB, CIIOCOOOB MOTYUYEHUS U PACTIO3HABAHMS
BCIIECTB;
° pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJb3YS CPEACTBA YCTHOTO U



NUCHbMEHHOTO OOIIECHUS, IPOSBISATH TOTOBHOCTh K YBRKEHUIO HHON TOUKH 3pEHHS IIPH
00CYXXJIEHUH Pe3yJIbTaTOB BBIIOJIHEHHOMN paOoThI;

o 00BEKTHBHO OLEHUBATH MHPOPMALIMIO O BEIIECTBAX U XUMHUYECKUX IMpoIeccax,
KPUTHYECKH OTHOCUTHCS K IICEBAOHAYYHOU HH(OpMaLINU, HET0OPOCOBECTHOM peKiiame,
Kacarolleics UCTIO0Ib30BaHUS Pa3INYHbIX BELLIECTB.

IHepuoauveckuii 3aKOH M MEPUOANYECKAS] CHCTEeMA XUMUYeCKUX j1eMenToB /1. U.
MenpeneeBa. CTpoeHue BellecTBa

Buinycknuk nayuumcsa:

. KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTBI Ha METaJIJIbl, HEMETAJLJIbI, 3JIEMEHTBI, OKCHIBI
Y TUAPOKCH]IBI KOTOPBIX aM(OTEPHBI, 1 HHEPTHBIC JIEMEHTHI (Ta3bl) Uil OCO3HAHUS BaKHOCTH
YIOPSAA0OYCHHOCTH HAYYHBIX 3HAHWM;

. pacKpbIBaTh CMBICI ITepuoguyeckoro 3akona /. 1. Menneneena;

° OIKCHIBATH M XapaKTEPU30BaTh TAOIUUHYIO (POPMY NMEPHOANYECKON CHCTEMbI XUMUYECKUX
AJIEMEHTOB;

o XapaKTepU30BaTh COCTaB aTOMHBIX SJIEp U paclpeescHUE YUCIa AIEKTPOHOB 110

QJICKTPOHHBIM CJIOAM aTOMOB XUMHUYCCKHX 3JICMCHTOB MaJIbIX IICPHUOJ0B HepHOHquCKOﬁ CHCTCMBI,
a TaK)XKC KaJlusd U KaJIbIHA,

o pas3InyaTh BUABI XUMHUECKON CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJTINYECKYIO;

o n300paxarhb 3JIEKTPOHHBIE (POPMYJIbI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3IMU
pasHoOro BUAA;

o BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPOEHUS €r0 KpUCTAUINYECKON PEIIETKH
(MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAININYECKOM );

o XapaKTepu30BaTh XMMUYECKHUE 3JIEMEHThI U X COEAMHEHUS Ha OCHOBE MOJIOKEHUS
3JIEMEHTOB B MEPUOMUECKON CUCTEME U OCOOEHHOCTEH CTPOEHHSI UX aTOMOB;

o OMMCHIBATh OCHOBHBIE MPEANOCHUIKH OTKphITUA [I. . MeHnneneeBbIM eproguuecKoro

3aKOHa " HGpHOI{H‘IGCKOfI CHUCTCMBI XUMHWYCCKHUX JJICMCHTOB U MHOFOO6p33HYIO HAay4YHYIO
ACATCIIBHOCTD y"léHOl"O;

o XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAUEHUE NIEPUOANYIECKOT0 3aKOHA U
MIEPUOIUYECKON CHCTEMBI XUMUYECKUX 351eMeHTOB 1. 1. Menneneesa;
o 0CO3HaBaTh HAy4YHbIC OTKPHITHUS KaK pe3ysbTaT AIUTEIbHBIX HAOII0A€HUH, OTIBITOB, HAYYHO

MMOJIEMHUKH, ITIPCONOJICHUA pr,HHOCTCfI 1 COMHEHHH.

Bbll’lyCKHuK nojiyuum 603MONHCHOCHb HAYHUUMbBCA?

® 0OCO3HaBaThb 3HAUCHUC TCOPCTUYCCKUX 3HaHUH JJIA HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

® OIIMCHIBATh U3YUCHHBIC O00OBEKTHl Kak CHUCTCMBbI, MPUMCHAA JIOTUKY CUCTCMHOI'O aHaJINn3a,

® [[PUMCHATH 3HAHUSA O 3aKOHOMCPHOCTAX HepHOJlI/I‘ICCKOﬁ CHCTEMbI XUMHUYCCKUX 3JICMCHTOB I
O00BSACHEHUS U OpCABUACHUA CBOICTB KOHKPETHBIX BCUICCTB,

® pa3BUBATb I/IH(I)OpMaL[I/IOHHy'IO KOMIICTCHTHOCTh ITOCPCACTBOM er'Iy6J'ICHI/IH 3HAHHUH 00 HCTOpUHN
CTAaHOBJICHUS XUMHUUYECKOM HAaYKH, €€ OCHOBHBIX HOHﬂTHﬁ, NEpUOANICCKOIro 3aKOHAa KaK OJHOI'O U3
Ba)KHEHUIITNX 3aKOHOB IpHUPOABI, a TAKKE O COBPECMCHHBIX JOCTHMIKCHHUAX HAYKU U TCXHUKH.

MHoroo0pa3ne XuMH4YeCKMX peaKkuuni

Buinycknuk nayuumcsn:

® 00BSACHATH CyTh XHMHUYECKUX TMPOIIECCOB;

® Ha3bIBATh IPU3HAKYU M YCJIOBUS MPOTEKAHUS XUMHUECKUX PEaKIIHii;

® YCTAaHABIIMBATh MPUHA/JIE)KHOCTh XUMUYECKON PEAKIIMU K ONPEASIEHHOMY TUITY 110 OJTHOMY U3



KJIacCU(PUKAMOHHBIX PU3HAKOB!

® [10 YUCITY ¥ COCTaBYy MCXOHBIX BEIIECTB U MPOAYKTOB PEaKINU (PEaKIMH COSTUHEHNUS,
pa3I0KEHUS, 3aMEIIEHUS U OOMEHa); 2) MO BBIJCIICHUIO UJIH MOTJIOMIEHUIO TETUIOTHI (peaKInu
9K30TEPMHUYECKHE U IHIOTEPMUYECKHE); 3) 10 U3MEHEHUIO CTETNICHEeH OKUCIICHUS XUMHUECKUX
3JIEMEHTOB (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC PeaKiuK);4) 1o 00paTMMOCTH Tpolecca (peakiuu
o0paTUMbIe 1 HEOOpaTUMBIE);

® Ha3bIBATh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEaKIIHii;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMHUECKOTO PABHOBECHS,

® COCTABJISITh YPABHEHUS JIEKTPOJIUTHYECKON JUCCOUUALIMU KUCIIOT, IEI0YEH, COJICH; MOJIHbIE U
COKpaIIEHHBbIE MOHHBIC ypaBHEHHS pPEaKLUWi OOMEeHa; ypaBHEHHS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN;

® IPOTHO3MPOBATH MPOIYKTHl XUMHUUECKUX PEaKIUii 0 (opMyIaM/Ha3BaHUSAM HCXOTHBIX BELIECTB;
OTIpeNIeNIATh UCXOIHBIC BEIIECTBA M0 (hopMyaM/Ha3BaHHUSIM MPOAYKTOB PEAKIINH;

® COCTaBIISATh YPABHEHUS PEAKIMIl, COOTBETCTBYIOIIMX MOCIEA0BATEIBHOCTH («IETTOYKE))
MIPEBPAILCHUI] HEOPraHUYECKUX BEUIECTB PA3JIMUYHBIX KIJIACCOB;

® BBISIBJISITH B IPOLIECCE AKCIIEPUMEHTA IIPU3HAKU, CBUAETEIbCTBYIOIINE O IPOTEKAHUHU XUMHUECKON
peakuuu;

© TOTOBUTH PACTBOPHI C OIIPEAEIEHHON MAaCCOBOM J10JIEM pacTBOPEHHOTO BELIECTBA;

® OIIPEIEIIATH XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIIOT U LIEI0UEH 110 U3MEHEHHUIO OKPACKU
UHUKATOPOB;

® IPOBO/INTH KAYECTBEHHBIE PEAKIMH, IOATBEPKAAIOLIME HATMYKME B BOJHBIX pACTBOPaX BEILIECTB
OT/I€NIbHBIX KATUOHOB U aHUOHOB.

Bbmycmum noJjayuum 603MO0XNCHOCHIb HAYUYUMbCA:

® OCTaBJIAATh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPABHEHMS 110 COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

® [IPUBOJUTH IIPUMEPBI PEAKIIMNA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3AMMOCBSI3H MEKY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

® [[POTHO3UPOBATh PE3Y/IbTATHI BO3AEUCTBUS Pa3IMUHBIX (DaKTOPOB HA CKOPOCTh XUMHYECKON
peakuuu;

® [IPOrHO3UPOBATh Pe3yIbTaThl BO3ACHCTBUS pa3IMUHbIX (PAKTOPOB HA CMELEHHE XMMUYECKOTO
pPaBHOBECHS.

MHuoroodpa3sue BeuecTs

Buinycknuk nayuumcs:

® OMIPENENATh IPUHA/IIEKHOCTh HEOPTaHUYECKUX BEIIECTB K OJJHOMY M3 U3YUYE€HHBIX KJIACCOB/TPYIII:
METaJUIbl 1 HEMETAJIbI, OKCUBI, OCHOBAHUS, KUCIIOTHI, COJIN

® COCTaBJIATH (POPMYIIBI BEIIECTB [0 UX HA3BAHUSAM;

® OIIPECIIATh BAJICHTHOCTD U CTENEHb OKUCIICHUS JJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COEAMHEHHH M0 BaJICHTHOCTSAM M CTEIIEHAM OKHCIICHHS
AIIEMEHTOB, a TAKXe 3apsilaM HOHOB, YKa3aHHBIM B TAa0JUIE paCTBOPUMOCTH KUCIIOT, OCHOBaHUN 1
COJIeH;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEILIECTB
(MeTasJIoB M HEMETAJJIOB) M UX BBICHINX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOT'O U TPETHETO
IIEPHOJIOB;

® Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEepHBIX;

® Ha3bIBAaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE ISl KAXKIOIr0 M3 KJIACCOB HEOPraHMYECKUX



BeIEeCTB (KUCJIOT, OCHOBAaHUH, COJIEH);

® [IPUBOJUTH IIPUMEPBI PEAKIIHI, TOATBEPIKAAIOIIUX XUMUUECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHUN H COJICH;

® OIIPEIEIATH BEECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTENb B OKMCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUAX;

® COCTABJIATH AJIEKTPOHHBII OanaHc (U1 U3yYSHHBIX PEAKLUii) 10 MPEII0KESHHBIM CXeMaM peaKIuii;

® [IPOBOJIUTH JJAOOPATOPHBIE OIBITHI, IOATBEPKAAIOIINE XMMUUECKHE CBOIICTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKHUX BEILECTB;

® [IPOBOJIUTH JJAOOPATOPHBIE OINBITHI 110 MOITYYEHUIO U COOMPAaHUIO Ta3000pa3HbIX BEILECTB: BOAOPOAA,
KHCJIOPOJ1a, YIVIEKHCIIOrO ra3a, aMMHaKa; COCTaBJIATh YPAaBHEHHS COOTBETCTBYIOIUX PEAKIIHM.

BblnyCKHllK nojiyuum 603MONHCHOCMb HAYUUMbCA?

® [[POTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEILECTB Ha OCHOBE UX COCTAaBa U CTPOCHUS;

® [[POTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIIbHBIE
CBOICTBa ¢ yU€TOM CTENeHell OKUCIEHUS YIEMEHTOB, BXOAIIUX B €0 COCTaB;

® BBLISIBJISITH CYIIIECTBOBAHME T€HETUYECKOMN CBSA3U MEXKIY BEIIECTBAMHU B PAJY: IIPOCTOE BEIIECTBO —
OKCHJT — KHCII0Ta/ TUAPOKCH]] — COJIb;

® XapaKTepU30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

® [IPUBOJIUTH IPUMEPHI YPABHEHUHN PEAKIIHii, JeKaIIX B OCHOBE MTPOMBIIIJICHHBIX CIIOCOOOB
MOJTyYEHUs] aMMHaKa, CEpHOUM KUCIOTHI, YyTyHa U CTaJH;

® ONIMCHIBATH (DU3MUCCKUE M XUMHYCCKHE MPOIECCHI, SBISIFOIIMECS YacThI0 KPYTrOBOPOTA BEIIESCTB
B IIPUPOJIE;

® OpPraHU30BBIBATh U OCYIIECTBISTH MPOEKTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, TPAKTUUYECKH
3HAYMMBIX BEIIECTB.

2. Conep:xanue y4eGHOI0 npeaMera:

8 KITACC
Pa3nes 1. OcHOBHBIC MOHATHS XMMHH (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NPeACTABJICHUN)

IIpeamer xumun. XMMHsI Kak 4acTb €CTECTBO3HaHUA. BemecTBa u ux cBoiicTBa. MeTobl
MO3HAHUS B XUMHUH: HAaOI0IeHne, sKkcriepuMeHT. [Ipuémel 6e3omacHoit paboThl ¢ 060py10BaHHEM U
BeniecTBaMu. CTpoeHHE TUIAMEHH.

YucTtsle BemecTBa U cMecu. CriocoObl OUMCTKH BEIIECTB: OTCTaUBaHUE, (PUIBTPOBAHUE,
BbIMIApUBAHUE, Kpucmaiiusayus, oucmunnayus. @u3ndeckue U XUMHUUEcKUe IBJIeHUS. XUMHUECKHe
peaxkuuu. [Ipu3HaKy XUMUYECKUX PEAKLUN U YCIIOBUS BOSHUKHOBEHUS M TEYCHUS XUMUYECKUX
peaKuuii.

ATOMBI, MOJIEKYJIBI U HOHBI. BeniecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Kpucrannmueckue n amopgnsie BemectBa. Kpucraminyeckue pemérku: HOHHas, aTOMHas U
MOJIEKYJISIpHas. 3aBUCHMOCTb CBOMCTB BEIIECTB OT TUIIA KPUCTAIIIMYECKON pem€Tku. [IpocThie n
CJIOKHBIE BEIIeCTBA. XUMUYECKHI 37ieMeHT. MeTalibl ¥ HeMeTallibl. ATOMHAs €JMHHUIA MACCHI.
OTtHocuTenbHAs aTOMHas Macca. SI3bIK XUMUH. 3HAKM XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
COCTaBa BEMIECTB. XuMuueckue GopmMmynsl. OTHOCUTENbHAS MOJIEKY sipHast Macca. KauecTBeHHBIN 1
KOJINYECTBEHHBIN COCTAB BellecTBa. Boruncienus no xuMuueckuM ¢popmynaMm. MaccoBas 101
XUMHUYECKOTO JJIEMEHTA B CIIOKHOM BELIECTBE.

BanenTtHocTs XuMHu4yeCcKuX 31eMeHTOB. Onpe/esieHrne BaJIeHTHOCTH 3JIEMEHTOB 10 popmyrie
OuHapHbIX coeanHeHuil. CocTaBieHne XUMUYECKUX (POpMyIT OMHAPHBIX COEAUHEHHH MO
BAJICHTHOCTH.



ATOMHO-MOJIEKYJIIPHOE yu€HUE. 3aKOH COXpaHEHUs Macchl BelecTB. JKU3Hb U feaTenbHocTs M. B.
JlomonocoBa. XumMuyeckue ypaBHEeHHS. TUITBI XUMUYECKUX PEaKIIHil.

Kucnopon. Haxoxnenue B npupose. [lonydyenne kuciaopoa B 1ab0paTOPUH U MIPOMBIIIEHHOCTH.
du3znyecKue 1 XuMu4Yeckue cBoiicTBa kuciaopoja. ['openne. Oxcupsl. [Ipumenenue kucaopoa.
Kpyrosoport kucinoposa B npupojie. O30H, ajutoTponus kuciopoaa. Bo3nyx u ero cocras. 3amnura
aTMoc(epHOTro BO3yXa OT 3arpsi3HCHUMN.

Bonopon. Haxoxnenue B mpupoje. [lonydenne Bogopoa B 1a00OpaTOPHH U MIPOMBIIIITICHHOCTH.
du3nyecKue 1 XMMHUYECKHEe CBOMCTBA Bo1opoaa. Bogopoa — BoccTtaHoBUTENL. Mephl
0e30macHOCTH MpH padoTe ¢ Bogopoaom. [IpumeHeHune Bogopoa.

Bona. Metojbl onpeiesieHus coctaBa BOAbl — aHaiu3 U cuHTe3. Ou3nueckue CBOMCTBA BOIbI.
Bopa B pupoze u criocoOsl €€ 0uucTKH. Adpariyst BOAbl. XUMHUUECKUE CBOHCTBA BOJIBI.
[Ipumenenue Boabl. Boma — pactBopuTesns. PacTBopMOCTh BellecTB B Boje. MaccoBast 10514
PacTBOPEHHOIO BEILIECTBA.

KonnuectBenubie oTHOMIEHUS B XuMuU. KosmuectBo BemiectBa. Moiib. Molisipaas Mmacca. 3akoH
ABoraapo. MoisapHblil 00bEM Ta30B. OTHOCHUTENbHAS TNIOTHOCTH ra30B. OOBEMHBIE OTHOILIIECHUS
ra3oB IPU XUMUYECKUX PEAKIIUSIX.

Baxneiimue Ki1accel HEOPraHMYECKUX coequHeHM. OKCHIIBI: cOCTaB, Kiaccupukamnus. OCHOBHBIC
U KHCIIOTHBIE OKcHibl. HoMenknaTypa okcuoB. dusnyueckne 1 XMuMUYECKUE CBOMCTBA, MOIYyYEHUE
Y IPUMEHEHNE OKCHUIOB.

I'uapoxcunpl. Knaccudukanms rugpokcuaos. OcHoanus. Coctas. I1[€noun n HepacTBOpUMBIC
ocHoBaHMs. HoMeHnknarypa. ®uznueckue 1 XUMUYECKHE CBOMCTBA OCHOBaHMM. Peaknus
HelTpanu3anuu. [lonydyenue u npuMeHeHne ocHOBaHUi. AM(OTEpHbIE OKCUBI U TUIPOKCUIBI.
Kucnotsr: : cocTas, kinaccudukamnms, 1 HOMCHKJIaTypa. OU3nueckne 1 XUMUYECKUE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN psiji METAJIOB.

Comnu: coctas, kiaccuukaius 1 HoMeHkIatypa. Puzndeckue cBOCTBa coiel. PactBopuMocTh
coneilt B Bojie. XuMHUECKUe CBOicTBa coseid. CriocoOsl monyueHus coneil. [[pumenenue conei.
['eneTndeckast CBA3b MEXKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAMHEHUH.

Paznes 2. [lepuoanyecknii 3aK0OH M NEPHOANYECKASA CHCTEMa XUMHYeCKuX djiemenToB /1. U.
Menpneneesa. CTpoeHue aTomMa

[TepBoHayaNbHBIE TOMBITKU KJIAaCCU(UKALMN XUMUUYECKUX 3JIeMeHTOB. [loHATHE 0 rpynmax
CXOJHBIX 3JIEMEHTOB. EcTecTBeHHbIE ceMelCTBa IIETOYHBIX METAJIIIOB U rajioreHoB. biaropoHeie
rassl.

ITepuonnueckuii 3akon [. . MenneneeBa. Ilepuoauueckas cucrema Kak €CTECTBEHHO-HAY4YHAs!
KJIaccu(UKalus XUMHUUECKUX JIeMeHTOB. TabauuHas popma npecTaBieHns KiaccuGuKauu
XUMHUUYECKHX 351eMeHToB. CTpykTypa Tabnuibl «lleproandeckas cuctemMa XUMUYECKUX IEMEHTOB
1. U. MenneneeBa» (kopoTkas popma): A- u b-rpynsl, nepuoipl. u3nueckuii cMbIca
MOPSAIKOBOTO 3JIEMEHTA, HOMEpa Mepuo/ia, HoMepa rpynisl (A1 3JIEMEHTOB A-TpyImn).

CrpoeHue aToMa: sIpo M 3JIeKTpoHHas 060104ka. CocTaB aTOMHBIX AJep: IPOTOHBI M HEHTPOHBI.
W3otonel. 3apsa aTOMHOTO sipa, MaCCOBOE YMCIIO, OTHOCUTENbHAS aTOMHas Macca. CoBpeMeHHas
(bopMyIHpOBKa MOHATUS «XUMUYECKHIA IIEMEHT).

OnekTpoHHas 000JI04Ka aToMa: MOHATHE 00 YPHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM CJIOE), €T0
E€MKOCTH. 3allOJJHEHUE AJIEKTPOHHBIX CIOEB Y AaTOMOB 3JIEMEHTOB IIEPBOrO—TPETHETO IIEPUOJIOB.
CoBpemenHast pOpMyYIHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue nepuogudeckoro 3akoHa. Hayunbelie poctmxenust JI. M. MenneneeBa: ncnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, NMpeAcKa3aHue CyIIeCTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
NEPECTAHOBKN XMMHMUYECKUX 3JIEMEHTOB B IIEpHOANUEcKOl cucteMe. JKu3Hp U nestenbHocTs . U.
Menneneesa.



Pa3nen 3. CtpoeHue BemecTBa

:‘)J'ICKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHYECKHX 31eMeHTOB. OCHOBHBIE BHUbI XHUMHYECKOU CBSI3H:
KOBAJICHTHAs HCIOJIApHAA, KOBAJICHTHAS IOJIApHAasA, HOHHAA. BaneHTHOCTB 3JIEMEHTOB B CBETE
BHGKTpOHHOﬁ TCOpHHU. CreneHb OKHUCIICHHS. HpaBHna OIpPEACICHUA CTCIICHU OKUCICHUA 3JIECMCHTOB.
9 KJIACC

Pazgen 1. MHoroo0pa3ue XuMHYECKHUX peaKkiuii

Knaccugukarus XuMHUECKUX PeaKUii: peaklui COSTUHEHUS, PAa3JIOKEeHHUs, 3aMELICHHS, OOMEHa.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakui. OKUCINTENb, BOCCTAHOBUTEID, MPOLECCHI
OKHUCJIEHHs U BoccTaHOBJIeHUs. COCTaBlIeHNE yPaBHEHUN OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii ¢ IOMOLIBIO METO/Ia AIEKTPOHHOr0 OaaHca.

TenmoBble 3 (EeKTh XUMUYECKUX peakifii. DK30TepMUYECKHUE U SHAOTEPMUUECKUE PEaKIUH.
TepMoxumuueckue ypaBHeHUs. Pacu€Thl 10 TEPMOXUMHUYECKUM YPABHEHHUSAM.

CKOpOCTb XMMHUYECKUX peaKluil. @aKkTOpbl, BIUSIOLUINE HA CKOPOCTh XUMUUYECKUX PEaKLIUM.
ITepBoHavanbHOE NPEACTABIECHUE O KaTaIM3E.

Oo6partumsie peakiuu. [IoHsATHE O XMMUYECKOM paBHOBECUU. XUMHUYECKUE PEAKIIMH B BOJHBIX
pacTBOpax. DJIEKTPOIUTHI U HEANIeKTposinThl. MoHbl. KaTnoHns! u aHuoOHBL. [ uopamuas meopust
pacmeopos. DNEKTPOIIMTHYECKAs TUCCOLMAINS KHUCIOT, OCHOBaHMI U coiyeil. Ciabble U CUIIbHBIC
aneKkTpoauThl. CTeneHs qucconnanuy. Peakiium MIOHHOro oOMeHa. Y CIIOBUs TeUEHUs peakLuit
MOHHOI'0 OOMEHa J10 KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX
COEZIMHEHUH B CBETE MPEICTaBICHUH 00 JIEKTPOIUTHYECKOMN TUCCOLIMALIUU U OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX peakuusx. [lonamue o 2uoponuse coneii.

Pa3zngen 2. MHoroo0pa3ue BemecTB

Hemerannsbl. 'anorenst. [lonokeHue B MEPUOJUYECKON CUCTEME XHMHYECKHX SJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenwe B npupone. Puznueckue 1 XUMUUECKHE CBOMCTBA
rajioreHoB. CpaBHUTENIbHAS XapaKTEPUCTUKA raioreHoB. [lomyueHne u npuMeHeHne rajioreHoB.
Xiop. Puzndeckre U XUMUYECKHE CBOMCTBA XJiopa. [ [puMenenue xmnopa. Xa0poBoaopoa.
®uznueckue cpoiictBa. [lonyuenue. ConsHas kucnora u e€ conu. KauecTBeHHas peakius Ha
XJIOpUI-MOHBI. Pacro3naBanue XJI0pua0B, OpOMHIOB, HOIHIOB.

Kucnopon u cepa. [lonoxxenue B nepuognuecKoi CUCTEME XUMUUYECKHUX AJIEMEHTOB, CTPOCHHUE MX
atomoB. Cepa. Amotrponus cepbl. @u3nueckre U XuMuyeckue cporictBa. HaxoxaeHnue B mpupoze.
[Tpumenenue cepnl. CepoBonopoa. CepoBogopoaHas kuciota u €€ conn. KauecTtBeHHast peakiust Ha
cynbhuna-uonsl. Oxkcun cepbi(1V). dusznueckue n xumuyeckue cBoiictsa. [Ipumenenune. CepHucras
kuciioTa u e€ conu. KauectBennas peakuus Ha cyiabdut-uonsl. Oxcup cepbi(VI). CepHas kucnora.
XUMHYEeCKHEe CBOWCTBA Pa30aBICHHON U KOHIIEHTPUPOBAHHON CepHOI KHCIOThl. KauecTBeHHas
peakius Ha cynb(]ar- HOHBI. XUMHYECKUE PEAKIINH, JIKAIME B OCHOBE TIOJYYCHHS CEPHON
KHCJIOTHI B IPOMBIILIEHHOCTH. [[puMeHeHne CepHON KUCIIOTHI.

A3zot u pocdop. [TonoxxeHre B IEPHUOTUUECKON CUCTEME XUMUYECKUX JIIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, (hu3nUecKre U XUMUUYECKHE CBOMCTBA, IOyueHue U npuMeHeHne. Kpyrosopot azora
B nipupojie. AMMuak. usndeckre 1 XUMHUYECKHE CBOMCTBA aMMHAKa, TIOJyYCHHE, TIPUMEHEHHE.
Conu aMmMoHUs. A30THas KMCIIOTa U €€ cBoicTBa. OKUCIUTEIbHBIE CBOMCTBA A30THOM KUCIIOTHI.
[Tomy4yeHue a30THOM KHUCIOTHI B TaOOpaTOpUU. XUMUUYECKHUE PEAKITNH, JICKAIINE B OCHOBE
MOJIY4eHHS @30THOM KUCIOTHI B TPOMBILIUIEHHOCTU. [IpuMenenne a30THoi KuciaoThl. Cojiu a30THOM
KHUCJIOTHI M UX TPUMEHEHUE. A30THBIE YA0OpEHUSI.

®ochop. Annorponus dochopa. Puznyeckue u XuMuIeckrne cBoiictBa Gochopa. Oxeun
docdopa(V). Dochopnas kucnora u e€ conu. PocopHbie yroOpeHus.

VYrnepon u kpemHuii. [lonoxxeHue B NIEPUOIUYECKON CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHUE UX
aToOMOB. YriepoA. Aimotponus yriaepoja. @u3ndeckre 1 XUMHYECKUE CBOMCTBA yIiiepoa.



AncopOuusi. YrapHbIid ra3, CBOMCTBa U (PU3HOIOTHYECKOE IeUCTBUE. YTICKUCIBIN Ta3. YToabHas
kucinotra u e€ conu. KauecTBeHHas peakuus Ha kapOoHaT-uoHBL. KpyroBoport yriepona B
npupoje. Oprannyeckue CoeAMHEHUs YIiaepoa.

Kpemunii. Oxcupn kpemuusa(IV). Kpemauesas kucnora u e€ couu.

Cmexno. Ilemenm.

Mertamisl. [lonoxxenne MeTasIOB B IEPUOIUUYECKON CUCTEME XUMUUYECKHUX JIEMEHTOB, CTPOCHHUE MX
aroMoB. Mertaiuinueckast CBsi3b. DU3MUECKHUE CBOMCTBA METAJLIOB. Pl aKTUBHOCTH METAJIIIOB
(3TEKTPOXMMHUYECKUH Psil HAMPSDKCHUA METAIIIIOB). XUMHYECKHE CBOMCTBA MeTauioB. O0mue
crocoObl nojydeHust MeTaJiioB. CIIJIaBbl METAJLIOB.

[[{erounble MeTabl. [los10kKeHNE MIETOYHBIX METAILUIOB B IEPUOJAMYECKON CUCTEME, CTPOCHHUE MX
aroMoB. Haxoxaenue B npupojae. Pusznueckue U XMUMHUYECKHE CBOMCTBA IIEJIOYHBIX METAJIIOB.
[IpuMeHeHne MEeNnOYHbIX METAJUIOB U UX COCTMHEHHI.

[[{enouno3zemenbHbIe MeTANLIBL. [10o10XKEHNE IETI0YHO3EMENBHBIX METAUIOB B MIEPUOANIECKOM
CHUCTEME, CTPOCHHUE UX aToMOB. Haxoxaenue B mpupoie. Maruuii U KaJibLiMi, X BaKHEUIIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii. [lonoxxeHne atoMUHUS B IEPUOIUYECKON CHCTEME, CTpOeHHE ero atoma. Haxoxnenue
B Ipupojie. Pu3nueckre U XUMHYECKUE CBOMCTBA alfoMUHUs. [I[puMeHeHNne amoMUHUS.
AMdoTEepHOCTH OKCHJIA U TUAPOKCUIA ATTFOMUHUS.

Keneso. [Tonoxenue xene3a B IEPUOAUUECKON CUCTEME, CTPOCHUE €ro atroma. HaxoxaeHnue B
npupojae. dusznueckue U XuMUYECKUE CBOKCTBA JKeme3a. BaxkHelne coeAMHeHus Kene3a: OKCU/IbI,
ruapokcuabl ¥ conu xeneza(ll) u xxenesa(Ill). KauectBennsie peakiuu Ha nons! Fe2+ u Fe3+.

Pa3znea 3. KpaTkuii 0030p BakHeilIIUX OPraHUYeCKHUX BeleCTB.

IIpeamer oprannueckoil xumun. HeopraHnueckue U OpraHMYECKUE COCIUHEHUs. Y TIIepos —
OCHOBa u3HU Ha 3emiie. OCOOEHHOCTH CTPOSHUS aToMa YIiiepo/ia B OPraHUYECKUX COSAMHEHUSX.
VYrnesonopossl. [IpenenbHbie (HACHIIIEHHBIE) YTIEBOAOPOIbl. MeTaH, 3TaH, IpoIaH —
MpoCTeiIre MpeICTaBUTENN MPEIeIbHBIX YTIEBOA0POA0B. CTPYKTYpHBIE (hOPMYIIbI
yIIeBOI0POAOB. 'oMoornyeckuit psii mpeenbHbIX yrieBo1opoaoB. 'omonoru. dusndeckue u
XUMUYECKHE CBOMCTBA MPEJEIbHBIX YIIeBoA0poa0B. Peakiinu ropenus u 3amemienus. Haxoxaenue
B IIPUPOJIE NIPENIENbHBIX YTIeBOA0POA0B. [IpMeHeHne MeTaHa.

HenpenenbHble (HEHACBHIILIEHHBIE) YIIIEBOAOPOIbl. DTUIEHOBBIN PsIl HEMPEAEIBbHBIX
yII€BOIOPOAOB. DTUieH. PU3nyYecKnue 1 XUMUYECKHE CBOMCTBA 3TUIIeHa. Peakius nmpucoetuHeHus!.
KauectBennsie peakunu Ha 3TuieH. Peakuus nonmumepusauuu. [lonmstunen. [Ipumenenue stumena.
ALIETUIICHOBBIN psiJ] HETIpeIeIbHBIX YIIIeBOAOPOA0B. AneTuiieH. CBOWCTBa alleTUIICHA.
[IpumeHeHue aneTusieHa.

[TpousBoaHbIe yrieBo0poa0B. KpaTkuii 0630p OpraHnYeCKUX COSTMHEHHI: OJTHOATOMHBIE CITUPTHI
(MeTaHOII, 3TaHOJ), MHOTOATOMHBIE CITUPTHI (3THJICHTIIUKOJb, TJIULEPHH), KApOOHOBBIE KUCITOTHI
(MypaBbHHAsI, YKCYCHasI), CJIOKHBIE d3UPBI, KUPBI, YTIAEBOABI (TJIIOK03a, caxapo3a, Kpaxmarl,
LEJUTI0JI03a), aMMHOKHUCIIOTHI, 6enku. Posb OekoB B opranusme.

[ToHsiTve 0 BBICOKOMOJIEKYSPHBIX BellecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3B€HO, CTENIEHb NoNMMepu3annu. [lonmaTunen, nonunponusieH, NOJINBUHUIXIOPUA.

Knaccst ABTOpCKas mporpamma Pabouas mporpamma yuurens
KonnuecTBo 4yacos OO111ee KOJIMYECTBO YacoOB
8 Kiacc 70 (5 gaca pe3epBHOE BpeMsI) 68(3a1elicTBOBAHO3 Yaca pe3epBHOIO
BPEMCHN)
9 knacc 70(3 yaca pe3epBHOE BpeMsI) 68(3anelicTBOBaHO 1 "yac pe3epBHOIO
BpPEMEHM)







3. TemaTnyeckoe NJIAHUPOBAHHE

8 xmacc — 68 yacos

Paznen . Tembl . d OCHOBHBIE BH]IBI JIESTENBHOCTH
g g E o0y4aromuxcst (Ha ypoBHE YHUBEPCAJIbHBIX
N 8 N 2 9 yuebHBIX melicTBH)
Pa3nea 1.0cHoBHBIE 51+2 | 1. Ilpeamet xumun. XuMus KaKk 4acTh 1 Pazmuuats npeaMeTsl H3ydeHUs
NOHSATHSI XUMHH (YPOBEHb q ecTecTBO3HaHM. BeliecTBa u X CBOMCTBA. eCTeCTBEHHBIX HayK. Habumionats ceoficTea
BEIIECTB W UX U3MEHEHUS B XOJI€ XUMHIECKHX
aTOMHO — MOJIEKYJISIPHBIX .
. peaKiuii.
npeacTaBJIeHH) V4UThCA NPOBOAUTH XUMHYECKHUH
skcriepuMenT. COOMIOIaTh MPABHIIA TEXHUKH
2. MeTo/bl TO3HAHUS B XMMUM. 1 ge3°HaCH°CT“'
m Ka3bIBATh TIEPBYIO IOMOIIb IPH
3. HpaKTH:IeCKaH pabora Nel ITpuémbi 1 OTPABJIEHUSX, 0)KOTaX U TPABMAX, CBA3AHHBIX
0e3ommacHo# paboThl ¢ 000pyIOBaHUEM U C PeaKTHBaMH 1 TaBOPaTOPHBIM
BerectBamu. CTpoeHHE IJIaMEHH. 060pyI0BaHHEM.
4. Yucreie Bemectsa u cmecr. CriocoObl ounctkn | 1 31613K0MHTI’C’1 ¢ abopaTopHEIM
000py/IOBaHHEM.
BCIICCTB: OTCTAaMBAHUC, (bHHBTpOBaHI/Ie, Py
W3y4ars CTpOCHHE IITAMEHH, BBIIBUTAs
BBIITAPUBAHNC, KPUCTATITM3ANNSA, TUCTHJIIATINA. CUMOTE3bI U TPOBEPSIS UX IKCIIEPUMEHTAIBHO.
S IlpakTnyeckas padora Ne2 .Ouuncrka 1 Pa3nuuaTh MOHATHS «YHCTOE BEIIECTBO» U

3arpsI3HEHHOM ITOBAPEHHOM COJIN.

«CMECH BEIICCTB»




6 dusnyeckue U XUMUYECKHE SBIICHHUS.
XUMHUYECKUE PEAKIUU

JemoncTpanun. O3HaKoMIIeHHE C TaOOPATOPHBIM
o0opynoBaHueM; IpUeMbl 0e30MacHOi paboThI C
HUM. CriocOOBI OUMCTKHU BEIIECTB:
KpucTajm3anus, ructuiuisaiaus. Harpesanue
caxapa. HarpeBanue napaduna. I'operue
napaduna. BzaumoseiictBue pacTBopoB: kapboHaTa
HaTpHs U COJITHOW KHUCIIOTHI, cyibdaTa meau (1) u
TUAPOKCHUIA HAaTpus. B3aumonenicTeue
cBexkeocaxaeHHoro ruapokcuaa meau (1) ¢
PacTBOPOM TITFOKO3bI MPU OOBIYHBIX YCIOBUSAX U
[IpY HAarpEBaHUHU.

JlaGopaTopHble onbIThl. PaccMoTpeHne BemecTB ¢
Pa3TUYHBIMU (PU3NYECKUMH CBOWCTBAMHU.
Paznenenne cmecu ¢ nomonipio Maruuta. [Ipumepst
(bU3MYECKUX U XUMUYECKHX SBICHHI.

YMeTsb pa3nenars cMecH METO1aMH
OTCTauBaHUs, GUIBTPOBAHUS U BBIIAPUBAHUSL.
Paznnaath pusnueckue 1 XUMIIECKHE
siereHus1. OnpenensaTh IPU3HAKA XUMHIECKUX
peakuuii, ®UKcUpOBaTh B TETPAIU
HaOI0aeMble TPU3HAKN XUMHUYECKUX
peaxkuuil.

7ATOMBI, MOJICKYJIbI 1 NOHBI.

8 BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
ctpoenus. Kpucramimdyeckue pemerk.

9 TIpocThie U CIOKHBIE BEUIECTBA. XUMUUECKHUE
3JIEMEHTBI. MeTaJlulbl 1 HEMETAJUIBI.

10 A3pIk X¥MUH. 3HAKH XUMUYECKUX DIJIEMEHTOB.
OtHOCUTENbHAA aTOMHAas Macca.

11 3akoH ITOCTOSAHCTBA COCTaBa BEIISCTB

12 Xumunveckue popmyisl. OTHOCUTENbHAS
MOJIEKyJIapHas macca. KauecTBeHHbIN 1
KOJIMYECTBEHHBIM COCTAB BELECTBA.

13 MaccoBasg 1011 XUMHYECKOT0 DJIEMEHTA B
COEINHEHNNU

PaznuuaTh MOHATHUS «aTOMY, «MOJIEKYJIa,
«XHUMHAYECKHAH DIIEMEHTY, «HOH,
«3JIEMEHTAPHBIC YaCTHUIIBI».

Pazimuars NOHATHS «BeElIECTBA
MOJIEKYJISIPHOTO CTPOCHHUS» U «BEIIECTBA
HEMOJICKYJISIPHOTO CTPOCHUS.
DopMyITUPOBaTh OTIPENEICHUE IOHITHS
«KPHCTAJUTMYECKUE PEIIETKN.

OOBSCHATE 3aBUCHUMOCTH CBOMCTB BEIIECTBA
OT TUTIA €70 KPUCTAIUTHIECKON PEIIETKH.
OnpenensiTh OTHOCUTENBHYIO aTOMHYIO Maccy
3JIEMEHTOB M BAJIEHTHOCTH DJIEMEHTOB B
OWHAPHBIX COCTUHCHHUSX.

OnpenensTb cOCTaB NPOCTEUIIUX COETUHEHUI
0 UX XUMHUYECKUM (hOPMYIIaM.

JHene

14 BaneHTHOCTh XUMUYECKHUX DJIECMEHTOB.

CocTtaBiiTh (opMysBl ONHAPHBIX COCTUHEHNH




10 U3BECTHOI BaJICHTHOCTH DJIEMEHTOB.

HHas | 15 Onpenenenune BaIEHTHOCTH 3JIEMEHTOB T10 1
TeMma, | hopMyIaM GHHAPHBIX COCTHHEHUIA. N300paxaTh npocTeiue XuMUIECKue
pe€akonu ¢ MOMOIIBI0 XUMHUYECKNX
n0ba YpaBHEHUM.
BJICH Paziauvath MOHATHS KUHICKC» U
qac «KOX(PPUIHIEHT; «CXeMa XUMHUIECKOH
16 CocraBnenue XxuMuuecKux Gopmys OMHAPHBIX 1 PeaKIi» u «ypaBHEHHE XUMHIECKOU
COEIMHEHMII 0 BaJICHTHOCTH. PCaKIHH».
PaccuutniBaTh OTHOCUTECJIbHYIO
17 ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 1 MOTIEKYIAPHYIO Maccy 110 popMyJiam
18 3aKoH cOXpaHEHUsI MaCChl BELIECTB. 1 BellecTB. PaccuuThIBaTH MaCCOBYIO TOJIIO
19 Xumuueckue YpaBHEHMUSL. 1 XHUMHUYECKOTO RJIEMEHTA B COCAMHCHHUH.
20 THITbI XUMHYECKUX PEaKIHil 1 YcranaBiauBaTh npocTenye GpopmMyIsl
BCIICCTB 11O MaCCOBBIM JOJIAM 3JICMCHTOB.
21 KonrpoabHnas padora Nel no teme: 1 TIob30BaTHCS HEGOPMAACH W3 PYTHX
«lIepBoHaYanbHBIE XUMHUYECKUE TOHITUSD) VMCTOYHHKOB JUIsl TIO/IFOTOBKH KPATKUX
Hemoncrpaumu. [IpuMepsl NpOCTHIX U CI0XKHBIX COOOIIEHMIA.
BCIIICCTB B PA3HBIX arperaTHbIX COCTOSHHUAX. lorosuts npesentamuy no reme
[ITapocTepKHEBbIE MOJIEIIA MOJIEKYJI METaHa,
aMMHMaKa, BOJIbl, XJIOPOBOAOPOa, OKCHIA
yraepoaa(IV). Monenu kpucTaaindecKux peméTox
pasHoro tumna. ONbIThI, MOATBEPKIAIOIINE 3aKOH
COXpAaHEHHUS MacChl BEIIECTB.
JlaGopaTopHble onbIThbl. O3HAKOMIICHHE C
oOpa3iamMu IpoCThIX (METAIIbl U HEMETAJUIbI) U
CJI0’KHBIX BEIIECTB, MUHEPAJIIOB M TOPHBIX MOPOJ.
Paznoxxenue ocnoBHoro Kapoonara meau(Il).
Peakuus 3amenieHust Meau Keae30M.
Pacuérnrnle 3agaun. Belunciienne OTHOCHTEIBLHOIM
MOJIEKYJISIPHOI Macchl BelecTBa o hopmysie.
Brrunciienne MaccoBoil 1071 3JEMEHTA B
XMMHYECKOM COECMHEHUH. Y CTAHOBIICHUE
npocTeiiiei GopMyIibl BEIIECTBa IO MAaCCOBBIM
JIOJISIM DJIEMEHTOB
22 KI/ICJ'IOpO,Z[, ero oomas XapaKTePUCTHKA. 1 HccnenoBaTh cBOWCTBA U3y4aeMbIX BEILIECTB.
[Monydenwne xucnopoa. dusndeckre CBONCTBA Habmozats Qusirieckue H XUMITIeCKUe
HIpeBpaliCHUs U3y4ac€MbIX BCIICCTB.
KHCHOpOI{a. Pacno3naBaTh OIBITHBIM l'[yTéM KHCJIOPOA.
< OnuceIBaTH XUMHYECKUE peaknuu,
23 XuMH4ecKue CBOMCTBA U TPUMEHEHNE 1 HAGITO/IAGMBIE B XOJIE JICMOHCTPAIOHOTO H
kucnopona. Okcuzbl. Kpyropopor Kucioposa B 1a6OpPaTOPHOTO SKCIIEPHMEHTOB.
IIpHUpoac. [enate BBIBOJBI U3 PE3YIILTATOB
24 IlpaxkTuyeckas padora Ne3. [lonydyenne u 1 TPOBEACHHEIX XHMUECKHX OTIBITOB.

CBOICTBA KMCJIOPOJA.

Y4acTBOBATH B COBMECTHOM O0OCYKICHUI




25 O30H. AJIIIOTpONHs KHUCIOpOoAa

26 Bozayx u ero coctaB. 3ammura aTMochepHOro
BO3/1yXa OT 3arpsi3HEHMUSI.

HemoncTpaunu. ®U3nyeckue U XUMUYECKHE
cBoiicTBa kucnopoaa. [lomyuenue u cobupanue
KHMCJIOpO/1a METOJIOM BBITECHEHMSI BO3/1yXa U
METOJOM BBITECHEHHUSI BOJIBI. Y CIIOBUS
BO3HUKHOBEHHUSI U MPEKPALECHUS TOPEHUS.
[Tonyuenue o3ona. OnpeneneHue cocraBa Bo3ayxa.
JlabopaTopHble onbITbl. O3HAKOMIIEHUE C
o0Opa3iamMu OKCHJIOB

PE3YJIBTaTOB OIBITOB.
OxasbIBaTh NEPBYIO MOMOIIb IPU
OTpaBIICHUAX, 0XKOTaX M TpaBMax, CBI3aHHBIX
C peaKTUBaMH U Ja0OpaTOPHBIM
000pyIOBaHUEM.

CocTtaBiiTh (OpMYIBI OKCHIOB IO M3BECTHOM
BAJICHTHOCTH 3JIEMEHTOB. 3allUChIBAaTh
npocTeinne ypaBHEeHUsI XAMUYECKUX
peaxkuuii.

[Nonp30Barbcs HPOPManKeEit n3 Apyrux
HCTOYHHKOB JUISl TIOATOTOBKH KPaTKUX
COOOIIEHNUH.

['oToBUTH Mpe3eHTaLUH IO TEME

27 BopopoJa, ero o0uas xapakTepucTuka u
HaxoJ/ieHue B npupoe. [lomydenne Bogopoaa u
ero (pusmueckue cBoiictBa. Mepsl 6e30macHOCTH
npu paboTe ¢ BOJOPOAOM

28 XuMH4eCcKre CBOMCTBA BOJOPOA U €T0
MIPUMEHEHHE.

29 IpakTuyeckasi padora Ned. «llomydenue
BOZIOPOJIa M UCCIIEIOBAHUE €TO CBONCTBY.
JdemoncTpauun. [lonyyenue Bogoposa B anmapare
Kumnma, mpoBepka BoJIopo/ia Ha YUCTOTY, TOPEHUE
BOJIOpOJIa Ha BO3yXe M B KUCIOPO/JIe, COOMpaHue
BOJIOPOJa METOJIOM BBITECHEHUS BO3/1yXa U BOJBI.
JlaGopaTopHble onbIThl. B3anmoelictBue
Bogopoaa ¢ okcugom meau(Il)

HUccrenoBaTh cBOMCTBA M3y4aeMbIX BEIIECTB.
Habmronates Gpusnueckue u XUMUIECKUE
TIpeBpaIeHUs U3Y9aeMBIX BEIICCTB.
OHI/ICI)IBaTb XUMHUYECKUEC PCAKIINHU,
Ha0JII0JaeMbIe B X0JI€ IEMOHCTPAI[MIOHHOTO U
71a00paTOPHOTO SKCIICPUMEHTOB.
Pacnio3HaBath ONBITHBIM MYTEM BOJIOPO/I.
Co0Ouro1aTh MpaBuiia TEXHUKHA 0€30MIaCHOCTH.
Jenatb BbIBOJBI U3 PE3YIILTATOB
MPOBEAEHHBIX XUMHYCCKIX OIBITOB.
Y4acTBOBAaTH B COBMECTHOM OOCYKICHUU
pe3yIBTaTOB OMBITOB.

3anucrIBaTh MPOCTEHINTNE YPAaBHCHHUS
XUMHYCCKUX PEaKIIHH.

[Nomp30Batbes MHGOPMAIEH U3 APYTHX
HNCTOYHUKOB JI MMOATOTOBKH KPATKUX
Co0O0IIeHn .

T"'oToBUTH MPE3CHTAINU 110 TEME

30 Boga. MeTojibl onpeieneHus: coctaBa BOJIbI -
aHanu3 ¥ cuHTe3. Bona B mpupoie u crnocoOsI €€
OUYUCTKHU. Adpaliusi BOJIbI.

31 ®usnyeckue 1 XUMHUUYECKUE CBOMCTBA BOIEI.
[IpumeHeHue BOJIbI.

32 Boyma — pactBopuTels. PacTBOpEL
HacplItieHHbIe 1 HEHACHIIIIEHHBIC PACTBOPBI.
PacTBOPMMOCTH BEIIIECTB B BOJIE.

33 MaccoBas HA0JIs1 paCTBOPCHHOI'O BEIICCTBA.

34 IIpakTunyeckas padora NeS. [Ipurorosienue
pacTBOPOB COJIEN C ONPEECTEHHOW MacCOBOM J0JIeH
pacTBOPEHHOTO BELIECTBA

35 [loBTOpenue u 0600IIEHNE TTO TEMaM
«Kucnopon», «Bogopon», «Bona. PactBopbi».

HccnenoBaTh CBOWCTBA U3y4aEMbIX BEILIECTB.
HaG6monats ¢pusnueckrue 1 XUMUYECKUE
HpPEBPAICHNS U3yYaeMbIX BEIECTB.
OnwuchBaTh XUMUIECKUE PEAKITHH,
HaOII0aeMBbIe B X0JI¢ ICMOHCTPAIHOHHOTO 1
71a00paTOPHOTO 3KCIIEPHUMEHTA.

JlenaTb BBIBOJBI U3 PE3yIbTATOB
MIPOBEAEHHBIX XUMHYECKHX OIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXJICHUU
Pe3yIbTaTOB OIBITOB.

3anucrIBaTh MPOCTEHUIIINE YpaBHEHUS
XUMHUYECKUX PEaKIHil.

BrrncnaTs MaccoByIO I0JTI0 PACTBOPEHHOTO
BEIIIECTBA B PaCTBOPE, MACCy PACTBOPEHHOTO
BEIIECTBA M BOJBI JUIS IPUTOTOBICHUS
pacTBopa oIpeaenEHHON KOHICHTPALHH.
I'oTOBUTH pacTBOPEI ¢ ONpeaenEéHHON




36 KonurpoJubHasi padora no remam «Kucsaopoa»,
«Boxopon», «Boxa. PactBopbi».

Jdemoncrpaumu. Ananu3 Boabl. CUHTE3 BOJIBI.
B3anmopeiicTBre BOABI C HATPUEM, KAJIbLIUEM,
MarHveM, OKCHUJIOM KaJIbIIHSI, OKCHIOM
yraepona(IV), okcunom docdopa(V) u ucnbiTanme
MOJYYEHHBIX PACTBOPOB HHAUKATOPOM.
Pacuérnble 3agauym. HaxoxaeHne MacCOBOM JOJIH
pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Beruucienue
MAaCChl paCTBOPEHHOTO BEILIECTBA U BOJIBI JJISI
MPUTOTOBJIEHHUS PAaCTBOPA ONPECTEHHON
KOHIICHTPAILIUU

MacCOBOM zxoneﬁ paCTBOpéHHOFO BCIICCTBa

37 Mo — eIuHHIIA KOJIMYECTBA BEIIECTBA. 1 Hcnonb30BaTh BHYTPH- W MEXKIPEIMETHBIC

MoansipHas Macca. CBA3H.
PaccuutreiBaTh MOJIAPHYIO MacCy BCHICCTBA,
OTHOCHUTCJIbHYIO IIJIOTHOCTB I'a30B.
BrruciaTe 10 XUMHYECKUM QOopMyTiaM H
XUMHUYCCKUM YpPAaBHCHHUAM MACCy, KOJIMYCCTBO
BEIIECTBA, MOJIPHEIA 00BEM MO N3BECTHOM
Macce, MOJSIPHOMY 00BEMY, KOJTHYECTBY
OJHOTO U3 BCTYNAIOIHNX WX MOJTYYaromInuXCs
B p€aKIu BEIICCTB.
Brrancnars 06bEMHBIE OTHOIICHHUS Ta30B IPH
XUMHUYECKUX PCAKIUAX. Hcnons3oBath
IIPUMEPBI PELICHUS TUIIOBBIX 3a/a4,
3aJa4YHUKU C IIpU- BeZ[éHHBIMI/I B HUX
AJITOPUTMAMU PCHICHUSA 3a1a4

38 BeIuncieHust 1o XMuMUYECKUM YpaBHEHHSIM. 1 HccnenoBath CBOHCTBA H3Y4aeMbIX BEIIECTB.

39 3akon ABorapo. MospHbIif 00bEM ra3os. 1 Habmozats, Gu3sTIeCKhe H XHMISECKHS
HpeBpaliCHU U3y4aCMbIX BCIICCTB.

40 OtHOCHTENBHAS TIIOTHOCTD T'a30B 1

41 OObeMHbIE OTHOILLIEHUS Ta30B MPU XUMUYeckux | 1

peaKIusX.

JeMoHcTpanuu. XUMAYECKUE COSTMHEHUS

KOJIM4YecTBOM BeniecTBa 1 Moib. PacuérHbie

3aja4uu. BerauciaeHus ¢ uCrnoyib30BaHUEM MTOHATHH

«Maccay, «KOJIMYECTBO BEIIECTBA», «MOJSIpHAs

Maccay, «MOJISIpHBIA 00bEM». OOBEMHBIE

OTHOIIEHHUS ra30B MIPU XUMHUYECKUX PEAKIIHIX

Jene | 42 Oxcuapl: knaccuukanus, HOMEHKJIATypa. 1




HHas | 43 CBoiicTBa, MOIy4eHHE, MPUMECHEHHE.
TEMa,
noba
BIICH
gac
44 Tunpokcuabl. OcHOBaHUS: KiIaccupuKaIms,
HOMEHKJIaTypa, MOJIy4YEHHUE.
45 Xumuueckue cBoicTBa ocHoBaHUM. OKpacka OmuCcEIBaTE XUMUYECKUE PeaKIHH,
HHAMKATOPOB B IICIOYHON U HEHTPAIBHOM cpeaax. Habos1aeMbIe B X07I¢ IEMOHCTPAIOHHOIO 1
Peakuus velirpanuszanuu. [IpumeHeHre OCHOBaHUI. 31?;;??;’3:8;;3;30325 ;;?;EB
46 AM(bOTepHBIe OKCHUJBI 1 THAPOKCHIBL. IIPOBEAEHHBIX XUMUYECKUX OIIBITOB.
47 KucnoTsl: cocTas, Kinaccudukamnus, V4acTBOBAaTh B COBMECTHOM OOCYKICHUN
HOMEHKJIATypa, CHOCOObI MOTyYESHHUSI. Pe3yNIbTaTOB OIBITOB.
48 XUMIYeCKHE CBONCTBA KMCIOT KﬂaCCI/I(bI/IHI/IpS)BaTL M3y4yaeMble BELIECTBA 110
TaBy U CBOUCTBAM.
49 Comnu: cocras, ki1accupuKays, HOMEHKIATYpa, CC%CCTELB}JIMT(; ;OEM;HH OKCHJIOB, KHCIIOT,
CrocoObI MOTyYEHUSI. OCHOBaHHMH, COJIEH.
50 CBoiicTBa coJeit XapaKkTepHu30BaTh COCTaB U CBOMCTBA
51 T'eHeTHYeCcKas CBA3L MEXKIY OCHOBHBIMH BEILCCTB, OTHOCAIIMXCA K OCHOBHBIM KIIacCam
o HCOPraHN4CCKUX COCANHCHUU.
KJIaCCaMHM HEOPTaHMUECKUX COCTUHEHUN 3aICHIBATS HPOCTCHIIING YpABHCHNS
52 IlpakTuyeckas pabdora Ne6. Pemienue XUMHYECKHX PEaKIHil
AKCIEPUMEHTAIBHBIX 33J1a4 N0 TeMe «BaxkHenmue
KJIACChl HEOPTraHUYECKUX COECTMHEHUI
53 KourpoJabHas padora no reme: «OCHOBHbBIE
KJIACCHI HEOPTraHUYECKHX COCAUHEHMID).
JdemoncTpauuu. O6pasisl OKCHI0B, KUCIIOT,
OCHOBaHMH U cosieil. Heltpanusanus meénouun
KHCJIOTOM B IPUCYTCTBUM MHIUKATOPA.
JlabopaTopHblie onbIThI. OIbITHI,
MOATBEPKIAIOIINE XUMUYECKHUE CBOWCTBA OKCHJIOB,
KHCIIOT, OCHOBaHUH, aM(POTEPHBIX THAPOKCUIOB U
coJlieit
Paznen 2.11epuoanyueckuii 7 54\1 Knaccugukaiyss XAMHUECKUX DJIEMEHTOB. KnaccuduupoBars U3y4eHHBIE XUMUIECKHE

3aKOH M MepHoAnYecKast
CHCTEMA XUMHUYECKUX
ajemenToB ..
MenpeneeBa. CTpoeHue
aToma

[TonsATHE O rpynmax CXOIHBIX 3JIEMEHTOB.

55\2 TMepuoanueckuii 3axkon JI. . Menaencesa.

56\3 INepuomuueckas TabIMIIa XUMAYECKUX
9J1eMEHTOB (KOopoTKast popma): A- u b- rpynmsi,

9JIEMEHTHI ¥ UX COCAMHEHHS.

CpaBHHMBATH CBOHCTBA BEIIIECTB,
MIPUHAAIISIKAIINAX K Pa3HBIM KJIaccam,
XUMHWYECKHE DJIEMEHTHI Pa3HBIX TPYIIL.
VYcTaHaBIMBaTh BHYTPU- U MEXIIPEIMETHBIE
cBs3u. GopMyIMpOBaTh NEPUOANIECKUI
3akoH [I. . MenzeneeBa u packpbIBaTh €ro
CMBICIL. XapaKTepu30BaTh CTPYKTYpy
TepruoANYecKoi Tabauibl. Paznuyars




TIePUOJIBI

57\4 Ctpoenue atoma. COCTaB aTOMHBIX SI/IEP.
M3oTonpl. XuMHUYeCcKUH 2JIEMEHT — BUJ aTOMa C
OJIMHAKOBBIM 3apsiIOM sJipa

58\5 PacnonoskeHue 3JeKTPOHOB 110
JHEPreTHYeCKUM ypoBHsM. COBpeMEeHHAs
(hopMyITHPOBKa MEPHOJANIECKOTO 3aKOHA

59\6 3HaueHue nepuoauuecKoro 3akoHa. Hayunsie
noctmxenus [ . Menaeneena

60\7 [ToBTOpeHue U 00OOIIECHHUE 110 TEME:
«Ilepuoauyecknii 3aK0H ¥ IEPUOJUYECKAsT CUCTEMA
xumMudeckux asemenToB 1. Y. Meneneena.
Crpoenue aToma

Jemoncrpauuu. dusznyeckre CBOMCTBA
LIEJIOYHBIX METaJUI0B. B3anMoeincTBre OKkcu10B
HaTpusi, Marausi, hocdopa, cepsl ¢ BOJIOH,
HCCIE0BAHUE CBOMCTB MOJYYEHHBIX MPOIAYKTOB.
B3anMopeincTBre HaTpus U Kaius ¢ BOJOM.
®u3nueckue CBOMCTBA TajOre€HOB.
B3aumopeiicTBue anoMUHNS € XJIOpOM, OpOMOM U
Hoa0M

niepuoabl, A- u b-rpynmsl. OObsSCHATH
(U3MYECKUI CMBICI TI0- PSIJKOBOTO HOMEpa
XMMHYECKOTO JIEMEHTa, HOMEPOB I'PYIIIBI U
NIepH- 071, K KOTOPBIM 3JIEMEHT IPHHAATICKHUT
B NIEPUOJUYECKON CUCTEME

. Y. MenneneeBa; 3aKOHOMEPHOCTU
N3MCHEHHS CBOMCTB 3JIEMEHTOB B IIpeiesiax
MaJIBIX IEPHOIOB U A-TPYIIL
dopMynupoBaTh MOHATHS «XUMHUUECKUN
3JIEMEHT», «IOPAIKOBBIN HOMEP», «MAacCOBOE
YHCIIO», KOTHOCUTEIbHAs aTOMHAs Maccay,
«QIJIEKTPOHHAs 000JI0UKAY, «IJIEKTPOHHBIN
CIION» («IHEPreTHYECKUH YPOBEHDBY).
OmnpenensaTs 4nucio IPOTOHOB, HEHTPOHOB,
JIEKTPOHOB y aTOMOB XMMHUYECKHX
3JIEMEHTOB, UCTIONB3Ys TIEPHOIUUCCKYIO
TaOIHIy.

CocTaBnsTh CXeMbI CTPOSHHS aTOMOB ITEPBBIX
20 371€eMEHTOB EPUOIUYECKOI CHUCTEMBI
3JIEMEHTOB.

XapakTepu30BaTh XUMUYECKHE IEMEHTHI Ha
OCHOBE UX IMOJIOXKECHUS B IIEPUOJHUESCKON
CHCTEME M OCOOCHHOCTEH CTPOCHHS UX
aTOMOB.

HccenenoBaTh CBOWCTBA U3y4aeMbIX BEILLECTB.
Habmonats ¢uszndeckue n XMMHYECKHe
TIPEBPAIIECHNS N3yYaeMbIX BEIIECTB.
OmnuchIBaTh XUMHYECKNE PEAKIIUH,
HaOJI01aeMble B X0/1€ 9KCIIEPHMEHTA.
Y4acTBOBaTh B COBMECTHOM OOCYXICHUT
Pe3yJIbTaTOB ONBITOB

Pa3nea 3. Ctpoenue 7+1 | 61\1 DneKTPOOTPULIATETBHOCTh XUMHICCKUX
BellecTBa. XuMHYeCKast q JIIEMEHTOB
CBSI3b.
Jlene | 62\2 KoBaneHTHast CBS3b.
HHas | 63\3 [lonspHas ¥ HEMOJIIPHAS KOBAJICHTHBIC CBSI3H
Tema,
noba
BJICH
qac

64\4 NoHHad CBI3b

65\5 BaneHTHOCTP U cTerneHb OKucieHus. [IpaBua
OTIpeJIeNIeHUs CTENEHEeH OKHCIICHHS YIIEMEHTOB

66\6 OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIHN

DopMyIUpOBaTh ONpPEAEICHUS TOHITHI
«KOBAJICHTHAsI HETIOJISIPHAS CBS3bY,
«(KOBAJICHTHAsA NMOJIApHasA CBA3b», KMOHHAA
CBSI3bY», «CTEIICHb OKUCIICHUS,
«QIIEKTPOOTPHULIATEIEHOCTDY.

OHpe}IeJ’IﬂTB THUI XUMHYECKOH CBSI3U B
COCJIMHCHUSIX Ha OCHOBAaHUU XUMHYECKOM
(dopmyIbL.

OmnpenensaTs CTENeHb OKUCIICHNUS SIIEMEHTOB B
COCIMHCHUSIX.

CoctaBisTh (hOPMYJIBI BEIIECTB MO CTCIICHU
OKHCIICHHS DJICMCHTOB.

VYcraHaBnMBaTh BHYTPU- U MEXIIPEIMETHBIE
CBSI3M.

CocTaBiTh CpaBHUTEIbHBIE U 00001IaIONIHE




67\7 IToBTOpeHue u 0000IIEHHUE 110 TEME:
«CTpoeHue BemecTB. XUMHUECKast CBS3b

68\8 KonTposibHast padoTa mo reMam:
«Ilepunoanyeckuii 3akon /. 1. MenaeneeBa»,
«CTtpoenue atoma», «CTpoeHne BelecTBa
Jemoncrpanuu. ConocraBineHue Gu3NKo-
XHMHYECKHX CBOHCTB COSIUHEHHUH C
KOBaJEHTHBIMHA U MOHHBIMU CBSI35IMHU

Ta6J'II/IIlbI, CXEMbI

9 kJjacc — 68 yacos

Paznen . Temnl - OCHOBHBIE BUJIBI JCSITEIPHOCTH
'é‘ o 5 ° 06yt1a101111/1xucsl (HauypOBHe YHUBEPCATBHBIX
X @A ~ @ pfy4eOHbIX AeHCTBHI)
Paznen 1. Muorooopasue 15
XMUMHUYCCKHUX peaKHI/Iﬁ
1 OKHUCIUTEILHO-BOCCTAHOBUTEIIHHBIE KﬂaCCI/I(bHHHPOBaTB XUMHWYCCKHUC pCaKIMu.
pEaKIHH. IIpuBONTH IpUMEpPHI peakuil KaXK0ro TUIa.
Pacno3HaBaTh OKUCIIUTEIBHO-
2, Peaknuu coennHeHMs, pa3iioKeHus, POCCTAHOBHTEIILHBIC PEAKLUH.

3aMCIICHUA U 0o0MeHA ¢ TOUYKH 3pC€HUM ITPOUCCCOB
OKHCJICHHSA U BOCCTAaHOBJICHNA.

3 TennoBoil 3¢h(heKT XUMUUECKUX PeaKIHi.
DK30- U SHJIOTEPMUYECKUE PEAKIINH.

4. CKOopOCTh XUMHUECKHUX PEAKIIHH.
IIepBoHaYaJIbHBIE IPEACTABJICHNS O KaTaJIU3E.

5. IIpakTuyeckas padora 1. M3yuenue
BIIMSIHUS YCIIOBUM MTPOBEIEHUS XUMHUECKOMN
peakuuu Ha €€ CKOPOCTb.

OmnpenemnsTh OKUCIUTEIb, BOCCTAHOBUTEIb,
MIPOLIECC OKHUCIIEHHUS, BOCCTAHOBIICHHS.
HaOmonate 1 onmiceIBaTh XMMHUYECKHE
peaKIyHy C MOMOIIBIO ECTECTBEHHOTO SI3bIKA U
s3pIka XuMuK. MccnenoBaTs ycioBus,
BIIMSIIOIUE HA CKOPOCTh XUMHUYECKON
peakiyy. ONKUCHIBAaTh YCIOBUS, BIMSIONUE HA
CKOPOCTh XUMHUYECKON PEeaKIINH.

[IpoBoaUTH IPyNIIOBBIE HAOIIOACHHS BO
BpeMsI ITPOBEACHUS IEMOHCTPAIIMOHHBIX
OTIBITOB.




6. OOGpatumbIe 1 HEOOPATUMBIE PEAKITUH.
[TonsiTHE 0 XMMHUYECKOM PaBHOBECHH.
Hemoncrpaumu. [Ipumepsl 3x30- u
SHJIOTEPMUYECKUX peakluil. B3aumoercraue
LIMHKA C COJISTHOM M YKCYCHOM KHCIIOTaMHU.
B3aumoeiicTBre rpaHnyTMpOBAHHOTO IIMHKA U
LMHKOBOM NBUIU C COJSTHOM KHUCIOTOM.
Bsaumopeiicteue okcuna menu(ll) c cepnoit
KHUCJIOTOM pa3HOM KOHLIEHTPALMK IIPU Pa3HbIX
TeMIieparypax. I'openue yris B
KOHIIEHTPUPOBAHHOM a30THOM kuciore. ['opeHue
Cephl B pacIIaBlICHHOM cenuTpe. PacuérHbie
3aga4u. BeruuciaeHus no TepMOXMMUYECKUM
YpaBHEHUSIM PEAKIIHI

7. CymHOCTBH mpoIiecca IEeKTPOIUTHYECKOM
JIUCCOILMAIIHH.

8. Jluccoruamnms KKCIOT, OCHOBAHHMI U COJICH.

9. CnaOble U cuIbHBIE AEKTPOIUTHL. CTENeHb
JMCCOIMALINH.

10. Peakiiun noHHOro oO6MeHa u yCioBuUs UX
MIPOTEKAHUs.
11. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHUYECKUX COECIUHEHNUN B CBETE
IPECTAaBICHUN 00 3IEKTPOIUTUYECKON
JUCCOLUALMU U OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX

12 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOpPraHWYECKUX COEIUHEHU B CBETE
MPEJCTaBICHUN 00 3JIEKTPOIUTUYECKON
JUCCOLMAIMU U OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKLIUAX.

13. T'maponus coneit. O6o0IIEHHE TTO TEMaM
«Knaccudukarus XUuMIIECKUX PEaKIuii» 1
«DIIEKTPOIUTHYECKAS TUCCOIHAIIHS)

14. IIpakTuyeckas padora 2. Pemenue
SKCIEPUMEHTANIbHBIX 337a4 1o TeMe «CBoHCTBA
KHUCJIOT, OCHOBAaHUM U COJIEN KaK JIEKTPOIUTOBY.

O0061aTh 3HaHuUs 0 pacTBopax. [IpoBouTH
HAOJIFOICHUS 32 MTOBEICHIEM BEICCTB B
pacTBopax, 3a XUMHUYECKAMH PEaKIHSIMHU,
MIPOTEKAIOIINMHE B PacTBOpax.
DopMyITHpOBaTh OTIPENEICHNUS TOHITHN
«OJEKTPOJIHTY, KHEAIECKTPOIIHT,
«OJEKTPOIUTHICCKAS TUCCOLIAAIIHY.
KoHkpeTn3npoBaTh MOHATHE «HOHY.
O06001IaTh MOHATHS «KATHOHY, «AHHOH.
HccnenosaTh CBONMCTBA PACTBOPOB
3JIEKTPOJIUTOB.

OnuchIBaTh CBOWCTBA BEIIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO U JIA00OPaTOPHOTO
IKCIICPUMECHTA.

Co0OnroaTh mpaBuiia TEXHHKH O€30MTaCHOCTH.
XapaKkTepHu30BaTh YCIOBHS TCUCHUS PEaKIIHiA
B pacTBOpax AIEKTPOIUTOB A0 KOHIIA.
OnpenensaTs BO3MOXKHOCTh ITPOTEKAHHS
peaxImii HOHHOTO OOMEHa.

[IpoBoOaNTH IPyNIIOBBIE HAOIIOACHHS BO
BpEM IPOBECACHUA ICMOHCTPAIIMOHHBIX U
nabopatopHbIX onbITOB. OOCYXKIaTh B
TPYIIAxX PE3yNbTaThl ONBITOB.

OOBSICHATD CYIIHOCTh peaKIiii HOHHOTO
obMeHa.

Pacrnio3naBaTh peakiiu HOHHOTO 0OMEHa.
CocCTaBJsITh HOHHBIC YPABHEHUS PEAKIIHIA.




15. KonTpoabsHas padora no remam 1 CocTaByisTh COKPAIIEHHBIC HOHHBIC
«Knaccupukanusi XuMHYECKHX PeaKkIuiin» u YPaBHEHHS PeaKIUi
«JIeKTPOJMTHYECKAS] TUCCOIUALMS.
JdemoncTpaumu. VicribiTaHue pacTBOPOB BELIECTB
Ha 3JIEKTPUYECKYIO0 MPOBOAUMOCTh. JIBHKEeHNE
HMOHOB B AJICKTpUYECKOM mnoJie. JIabopaTopHble
onbIThI. Peakiuu oOMeHa MeX 1y pacTBOpaMu
3JIEKTPOJIUTOB
Paznen 2. Muorooopasue 43 g
BellleCTB
1. TlonmoxeHue rajJoreHoB B MEPUOIUYECKON 1 OGBSCHSITD 3aKOHOMEPHOCTH H3MCHCHHSL
TaOJIMIIE U CTPOCHUE UX aTOMOB. CBOWCTBA, CBOHCTB HEMETAILIOB B MEPHOJAX H A-
rpyamnax.
MOJIyYEHUE U IPUMEHEHHUE raJJOr€HOB. Py
S XapaKTepI/BOBaTB raJIOr€Hbl HA OCHOBE UX
2. Xnop. CBOMCTBA M IPMMEHEHHUE XJIOPa 1 HOJIOKEHUS B IIeproandeckoi cucteme . U.
3. XIJIOpOBOJIOPO: MOJIy4eHHE U CBOIICTBA. 1 MeHnneneeBa 1 0COOCHHOCTEH CTPOCHUS MX
4. CousiHas KMCI0Ta M €€ COJIN. 1 aTOMOB.
OOBACHATH 3aKOHOMCPHOCTHU U3MCHCHUA
5. IIpakTuyeckas padora 3. [lonydyeHue 1 y
o . o CBOHUCTB I'aJIOICHOB I10 IICpUoAy U B A-
COJISHOM KHCJIOTBI U U3yYEHUE €€ CBOMCTB. rpyrmax.
HemoncTpauuu. ®usznyeckre CBOMCTBA ONHUCHIBATE CBOWCTBA BELIECTB B XOJIE
rasnoreHoB. [lonydenue xiaopoBoaopoa u JIEMOHCTPAIHOHHOTO H 1a00paTOPHOro
pacTBopeHHe ero B Bojie. JlabopaTopHbie OKCNCPUMCHTA.
Cobmto1aTh TEXHUKY 0€3011aCHOCTH.
onbITHI. BeiTeCcHEHHE ranoreHaMu Apyr pyra "
o Pacrnio3naBaTh ONBITHBIM IIYTEM COJIIHYIO
H3 pacTBOPOB UX COCIMHCHUU KHUCIIOTY U €& COJIH, OPOMU/IbI, HOIHIBL.
Hcnonp30BaTh MPHOOPETEHHBIC 3HAHUS U
YMEHUS B HpaKTH‘ICCKOﬁ JACATECIIbHOCTHU U
HOBCCZ[HGBHOﬁ JKHU3HU C LCIbHO 0€e30I1acHOTro
O6paH.[CHI/I$I C BCUICCTBAMH1 U MaT€prajlaMu U
OKOJIOTUYECKU I'PaMOTHOI'O MOBEACHUS B
OKpY’Karolieu cpene.
Bpraucnsate MaccoByto OO PACTBOPEHHOTO
BEIIIECTBA B PaCTBOPE
6. IlomoskeHue KUCIOPOa U CEPHI B 1 XapakTepu30oBaTh 31eMeHThI [V A- rpymibt
MIEPHONICCKON CUCTEME XUMHUCCKHUX (MOArpymMbI KHCIOPOA) Ha OCHOBE X
TI0JIO>KEHHUS B iepuoauueckoi cucreme 1. 1.
3JIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPOIHUS M .
CHACIECBA U OCO6CHHOCT€I/I CTPOCHUA UX
CEpBI atoMoB. OOBACHATL 3aKOHOMEPHOCTH
7. CBONCTBa M IPUMEHEHUE CEPBI. 1 H3MEHEHUs CBOMCTB 311eMeHTOB [V A- rpynmel
8. Cepoonopoa. Cynmbduipl. 1 10 IepHOJTy 1 B A-Tpymnnax
o XapaKkTepu30BaTh aJUIOTPOIHIO KUCIT aun
9. Oxkcup cepoi(IV). Cepuucras kucnora u eé 1 PAKTEPU30 OTPOTIIIO opoat
CCpbI KaK OAHY U3 ITPUYNH MHOFOO6paSI/IH
coJu. BCIICCTB.
10. Oxcup ceprl(VI). CepHas kucnora u €€ cou. 1




11. OKHUCIIUTENbHBIE CBOMCTBA KOHLICHTPUPOBAH-
HOW CEpHOW KUCJIOTBI

12. IllpakTudeckas padoora 4. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCME
«Kucnopon u cepay.

13. Pemenue pacu€THbIX 3a1ad.
JleMoHcTpanuu. ANI0oTponHbIE MOAUDUKALIUI
cepbl. OOpa3Ibl MPUPOAHBIX CYIb(UIOB U
cynbdaTos.
JlabopaTopHblie onbITbl. O3HAKOMJIEHUE C
o0pa3uamMu cepsl ¥ €€ IPUPOAHBIX
coenMHeHN. KayecTBEeHHBIE peakiuy Ha
cynbbua-,cynbpur- u cyiabhaT-uOHBI B
pacTBope.
Pacuérnbie 3agaun. Brruncienus mno
XUMHUYECKUM YPaBHEHUSM Macchl, 00bEMa U
KOJIMYECTBA BEIIECTBA OJHOIO U3 IPOJYKTOB
peaxkuuu o Macce UCXOIHOTO BEILIECTBA,
00BbEMY MJIM KOJIMYECTBY BEILLECTBA,
COJIEpIKalllero ONpeeNEHHYIO JOII0 IpUMecei

OmnuceIBaTh CBOICTBA BEIIECTB B XOJIC
JIEMOHCTPALMOHHOTO U 1a00paTopHOTO
9KCIIEPHMEHTA.

CobmnronaTh TEXHUKY 0€30T1aCHOCTH.
OKa3bIBaTh IEPBYIO IIOMOIIB NIPH
OTpaBIICHUAX, 0XKOTaX ¥ TpaBMax, CBI3aHHBIX
C peaKTUBaMH U J1a0OpaTOPHBIM
000pyIOBaHUEM.

OnpenensaTs NPUHAIECIKHOCTD BEIECTB K
OIpeAEIEHHOMY KJIacCy COEAMHEHUI.
CormocTaBisTh CBOiicTBa pa30aBlieHHON U
KOHLICHTPUPOBAHHON CEPHON KHCIIOTBHI.
3anuceIBaTh ypaBHEHUs! PEaKMii B HOHHOM
BUJIE C YKa3aHHEM IIepexo/ia dJICKTPOHOB.
PacriozHaBaTh ONBITHBIM ITyTEM PACTBOPEI
KHCJIOT, CyTb(QUIBL, CYIb(QUTHL, CYTb(aTHL
Hcnone30BaTh NPHOOPETEHHBIC 3HAHUS U
YMEHUS B IPAKTHYECKOH AEATENEHOCTH U
TIOBCEHEBHON YKU3HH C LIEJBI0 6E30IIaCHOr0
oOpallleHus ¢ Bell[eCTBAaMU M MaTepuaiaMu 1
9KO- JIOTHYECKU TPAMOTHOTO TIOBE/ICHHUS B
OKpYy’Karoliei cpene.

BBIUMCATE 10 XMMHUYECKUM YPaBHEHUSIM
Maccy, 00bEM M KOJIMUECTBO BEIIECTBA
OJTHOTO U3 MPOAYKTOB PEAKIUH MO Macce
HCXOJHOTO BELIEeCTBa, 00BEMY WITH
KOJIMYECTBY BELIECTBA, COACPIKAILETO
ONPeNIeNEHHYIO OO0 IPUMeECeil.

['0TOBUTH KOMITBIOTEpPHBIE IPE3CHTALIUH 110
TeMe

14. [Tonoxenue azora u docdopa B
MEPUONYECKON CHCTEME XUMHUECKUX
JJIEMEHTOB, CTPOSHHE UX aTOMOB. A30T:
CBOICTBA U MPUMEHEHUE

15. AMMuak. dusndeckre 1 XUMAYECKHE
cBoricTBa. [lonydyenue u npuMeHenue

16. IlpakTuyeckas padora S. [Tonyuenue
aMMHaKa ¥ U3y4eHHE €T0 CBOMCTB

17. Conu aMMOHUA.

18. AzoTHas kucioTta. CTpOEHHE MOJIEKYIIBI.
CpoiicTBa pa30aBIeHHON a30THONW KHCIIOTHI.

19. CBolicTBa KOHIIECHTPUPOBAHHOM a30THOM
KHCJIOTBI.

20. CoJit a30THOM KUCIOTEL. A30THEIE
yoOpeHusl.

XapakTepHu30BaTh 31EMEHTHl VA- rpynibl
(TmoArpyNIEI a30Ta) HA OCHOBE UX MOJIOXKESHUS
B IIEPUOJMYECKON CHCTEME U 0COOEHHOCTEN
CTPOEHUS HX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS
CBOWCTB 3JIEMEHTOB V A-TpyTIIIBI.
XapakTepHu3oBaTh aJUIOTponuio Gocdopa Kak
OJIHY M3 IPUYUH MHOT000pa3Hs BENIECTB.
OmnuceIBaTh CBOICTBA BEIIECTB B XO/IE
JIEMOHCTPaMOHHOTO U 1a00paTopHOTO
JKCIIEPUMEHTA.

ColutoaTh TeXHUKY 0€30MacHOCTH.
OxasbIBaTh NEPBYIO MOMOIIb MIPU
OTpaBJICHHSIX, 0XKOTaX U TPAaBMax, CBSI3aHHBIX
C peakTHBaMH U JaOOpaTOPHBIM
000pyoBaHUEM.

YcTaHaBIMBATH IPHUHAIEKHOCTH BEIIECTB K
OnpeIeNIEHHOMY KJIacCy COECIMHEHUM.




21

docdop. Amnorporust pocdopa. CoiicTBa
docdopa.

22,

Oxkcun pochopa(V). ®ochopras kuciaora u
e€ comu. Dochopubie ynoOpeHUs.
Jdemoncrpanuu. [TonyyeHue ammuaka u ero
pactBopeHue B Boje. OOpa3iibl MPUPOIHBIX
HUTpaATOB U PocdaTor. JlabopaTopHbIe
onbIThl. B3anmoieiicTBrue coneil aMMOHUS CO
iesI09aMu

CormocTaBisTh cBOiicTBa pa30aBIiCHHON U
KOHIIEHTPUPOBAHHOMN a30THON KUCIIOTHI.
CocTaBnsTh ypaBHEHUS CTYNCHYATON
JFICCOIMAITIH Ha puMepe GpocopHOit
KHCJIOTHI.

3anuceIBaTh ypaBHEHHS PEaKIUii B HOHHOM
BUJIE C YKAa3aHUEM IIEPEX0/1a SJIEKTPOHOB.
Pacrio3HaBaTh ONBITHBIM IyTEM aMMHAK,
pacTBOPHI KHCIIOT, HUTpAT U (ochaT-uoHbI,
HOH aMMOHUSL.

Hcnons3oBaTh MpUOOPETEHHBIE 3HAHUS U
YMEHHS B IPAKTUUECKOH EITENILHOCTU U
TIOBCETHEBHOM JKU3HHU C LIEJBI0 0€3011acHOT0
00palleHNs ¢ BeIECTBAMH M MaTeprallaMt 1
9KOJIOTMYECKH IPaMOTHOTO TTOBEJICHUS B
OKpYKaroIeH cpere.

BbIuncasaTh MaccoByIO IOTIO PaCTBOPEHHOTO
BEIIIECTBA B PACTBOPE.

[Nonp30Batecs nHPOPMaNKE U3 Apyrux
MCTOYHUKOB JIJIS TOJITOTOBKH KPATKUX
coo0IeHui.

['0TOBHUTH KOMITBIOTEPHBIE IPE3EHTALIUH I10
TeMe

23.

[TonoxkeHue yriepojia U KPeMHHUSI B
MEPUOINYECKON CUCTEME XUMHUYECKHUX
3JIEMEHTOB, CTPOEHUE UX ATOMOB.
AmioTponHsle MOIM(UKALIMY YTIIepoia.

24,

XUMUYecKue CBOKCTBA yrieponaa. AncopOmus

25,

VYrapHblii ra3: cBoiicTBa, (hU3HOIOrHUYECKOE
JICHCTBHE.

26.

VYrnexkucieiil ra3. YrojibHas KUCJI0Ta U €€
conu. KpyroBoport yraeposna B npupoJe.

21.

IIpakTnueckas padora 6. [lonyuenue
okcuaa yraepoaa(IV) u uzydenue ero
cBoiicTB. PacriosHaBanme kapOOHATOB

28.

Kpemuuii u ero coequnenusi. Cmexo.
I{emenm

29.

O000meHue 110 Teme «Hemeramiby.

XapakTepu3oBaTh 371eMeHTHI [VA- rpynmst
(moarpymmsl yriiepoja) Ha OCHOBE UX
MIOJIOKEHHUS B IEPHOANIECKON CHUCTEME U
0COOEHHOCTEH CTPOCHHUS HX aTOMOB.
OOBACHIATH 3aKOHOMEPHOCTH H3MCHEHUS
CBOICTB 351eMeHTOB [V A- rpynisl.
XapakTepHu30BaTh aJUIOTPOITHIO YTIie- poaa
KaK OJIHY W3 MIPUIHH MHOTO00pa3us
BEIIIECTB.

OmnwuchIBaTh CBOWCTBA BELIECTB B XO/1€
JIEMOHCTPAIIMOHHOTO U JJABOPaTOPHOTO
SKCIEPUMEHTA.

Cobmo1aTh TEXHUKY 0€30MacHOCTH.
CornocTaBisTh CBOMCTBA OKCUIOB yIiepoaa
1 KPEMHUS, OOBSCHSTH IPUIMHY UX
pasznmuusi.

YcraHaBiaMBaTh NPUHAJICKHOCTD BEIECTB
K ONpEeNeNEHHOMY KJIACCy COEAUHEHUH.




30. KonrpoJuabHasi padoTa no reme
«HemeTtanab»

JdemoncTpaunu. Mojenu KpucTauIM4ecKuX
pemérok anMasa u rpadura. O6pasubl IPUPOTHBIX
KapOOHATOB M CUJIMKATOB.
JlaGopaTopHble onbIThbl. KauecTBeHHas peakiius
Ha yIJIeKHcIblii ra3. KauecTBeHHas peakiuus Ha
KapOOHAaT-HOH.
Pacuérnbie 3axaun. Beruncienus no XuMu4ecKum
ypaBHEHUSIM MacChl, 00bEMA UITU KOJINYECTBA
OJIHOTO M3 MPOAYKTOB pEaKIMH [0 Macce
HCXOJTHOTO BEIIECTBA, 00BEMY HITU KOJIMYCCTBY
BEIIECTBA, COAEPIKAILETO ONPEACTEHHYIO OO
puMecen

Jloxa3bIBaTh KUCIOTHBIH XapaKTep BBICIINX
OKCHJIOB yIJIepo/ia U KpeMHHsI. 3alnchIBaTh
YpaBHEHHS PEaKIUi B HIOHHOM BHJIE C
YKa3aHHEM IEPEX0a SJIEKTPOHOB.
OcymecTBIATh B3aNMOIPEBPAICHUS
KapOOHATOB M THAPOKapOOHATOB.
PacnozHaBathk ONBITHBIM ITyTEM
YTJIEKUCTIBIH r'a3, KapOOHAT-HOHBL.
Hcnons3oBaTh MpUOOPETEHHBIE 3HAHUS U
YMEHHS B IPAKTUYECKOH JIESITENEHOCTH U
TIOBCETHEBHOM JKU3HHM C LIEJIBIO
0e30MacHOT0 00paIeHHS C BEIECTBAMH U
MaTepHallaMH ¥ 9KO- JIOTHYECKH
TPaMOTHOTO TOBEICHHSI B OKPYXKAIOIIEH
cperne.

BbIUHCHATE MO XMMHYECKUM YPaBHEHUSIM
Maccy, 00bEM I KOJIMYECTBO OTHOTO M3
MIPOXYKTOB PEAKIMH TI0 Macce HCXOTHOTO
BEIECTBA, 00BEMY HIIH KOJIMIECTBY
BEILIECTBA, COACPIKAIIETO ONPEACIEHHYIO
JIOJIIO TIpUMeEcei




31 [losiokeHne MEeTaioB B MIEPUOIUYECKOM
CHUCTeME XMMHUUYeCKuX anemeHToB [[. U.
MenpaeneeBa. MeTamndyeckasi CBA3b.
dusnueckue cBorcTBa MeTau10B. CIjIaBbl
METAaJJIOB

XapakTepHu30BaTh METAILIBI HA OCHOBE UX
MOJIOKEHUS B IEPUOUUECKON CUCTEME U
0COOEHHOCTEH CTPOCHHUS HX aTOMOB.
OOBACHATD 3aKOHOMEPHOCTH H3MECHEHUS
CBOWCTB METAJJIOB IO TIEpH- OAY U B A-
TpymIax.

HccnenoBaTh CBOWMCTBA N3y4aeMbIX
BemecTB. OOBACHATH 3aBUCHMOCTD
(U3NYECKUX CBOICTB METAJLIOB OT BHIA
XUMHUYECKON CBSI3M MEXAY UX aTOMaMH.
Habmronats 1 OUCHIBATE XUMUYECKHE
PeaKluy C IOMOIIBIO €CTECTBEHHOTO SI3bIKA
U a3bIKa xumud. HabmonaTte
JEMOHCTPHPYEMBIC u
CaMOCTOSTEITFHO TPOBOJMMEIC OTIBITHI.
OnwuceBaTh CBOWCTBA H3Y9aEeMBIX BEIICCTB
Ha OCHOBE HaOJIFOJEHNH 3a UX
MIpeBpaIIecHISIMU.

Jloka3pIBaTh aM(OTEPHBINA XapaKTep
OKCHJIOB U THUJIPOKCUJIOB aIFOMUHUSA U
sxenesa(Ill).

CpaBHUBATh OTHOIIICHUE U3Y4aeMbIX
METAJJIOB M OKCHJIOB METAJIJIOB K BOJIE.
CpaBHUBATH OTHOIIICHUE THIPOKCHUIOB
HATPHSI, Kb M aJFOMUHUS K PACTBOpaM
KHUCJIOT U IIEJT0YEN.

Pacnio3HaBaTh ONBITHBIM ITyTEM THAPOKCH/I-
noHsbl, nousl Fe?* u Fe*Cobmronats TEXHUKY
0e30MacHOTO 00paIeHHs ¢ XUMHUIECKON
OCyI0# U Ta0OPaTOPHBEIM 000PYIOBAHHEM.
OCyYHIECTBIIATE peaKIUy, TOATBEPIKIAIOIINE
TEHETHUYECKYIO CBSI3b MEXKIY
HEOPTaHUYECKUMU COCTUHEHUSIMHU.
3anuceiBaTh YPABHEHUS PEAKI[HA B HOHHOM
BUJIE C YKa3aHUEM TEPEexX0/ia DIEKTPOHOB.
O00011aTh 3HAHUS U JI€JATh BEIBOJEI O
3aKOHOMEPHOCTSIX U3MEHEHUN CBOICTB
METAJUIOB B MEPHOJAX U A-TpyIiax
nepuoguueckoi cucremsl. [Iporno3upoBarh
CBOWCTBA HEU3yUCHHBIX AJICMCHTOB U UX
COeMHEHNH HAa OCHOBE 3HAHUI O
MePHOINIEeCKOM 3aKoHe. [lob30BaThes
uHpOpMaIUE U3 IPYTUX HCTOYHUKOB IS
TOATOTOBKH KPATKHUX COOOIICHUA.
T'0TOBUTH KOMIIBIOTEPHBIEC MMPE3CHTAIIUH TI0
TEME.
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. HaxosxieHre MeTaiioB B IpHPOAE U 00LIHe
CIOCOOBI UX NOJTYYCHHUS

. XIMUUYECKHE CBOMCTBA METAJUIOB. Psan
AKTUBHOCTH (3JIEKTPOXUMHUUECKUH Psijl
HaIpsDKEHUN ) METaJJIOB

. [Ile1ouHbIe METaJJIbl: HAXOXICHUE B
npupojie, GU3NIeCKue 1 XUMHICCKUE
CBOICTBa

. OKCI/I,I[BI U TUAPOKCHUABI HICJIOYHBIX MCTAJIJIOB.
HpI/IMeHeHI/Ie MICJI0YHBIX MCTAJIJIOB

36.

Ill€nouno-3emenbHbIe MeTauIbl. Haxoxaenue
B npupoe. Kanpuuii u ero coequHeHus.
JKécTrocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS

31.

Asmromunanil. Haxoxxaenue B npupoze.
CBoiicTBa aJIIOMUHUA

. AM(OTEpHOCTh OKCHJIAa ¥ THIPOKCUIA
ATFOMUHUSL.

39.

Kenezo. Haxoxaenue B npupoje. CroiicTBa
JKenesa

. COC,I[I/IHeHI/IH KEIIC3a

41,

IIpakTnueckas padora 7. Peenue
9KCIIEPUMEHTAIIBHBIX 3a1a4 10 TEME
«MeTauibl ¥ UX COCIUHEHUS.

42

. [TogroroBka Kk KOHTPOJILHOM paboTe

Hcnonb3oBaTh NpuoOpeTEHHBIE 3HAHUS U
YMEHHS B IPAKTUYECKOH JIESITENHOCTH U
MTOBCETHEBHOM JKHM3HHU C LIEJBIO
0e30macHOT0 0OpAaIeHHS C BEIECTBAMH H
MaTepralaMH U KO- JIOTHIECKU
TPaMOTHOTO TOBEICHHUS B OKPYKAroIeit
cpere.

BBMMuCIATE 10 XUMHYECKUM YPaBHEHUSIM
Maccy, 00bEM HIIM KOJIMYECTBO OJIHOTO M3
MIPOAYKTOB PEAKIIUU I10 MACCE UCXOAHOTO
BEIIEeCTBa, 00BEMY HIIM KOJINYECTBY
BEIIECTBA, COJEPKAILETo ONpeaeIEHHYIO
JIOJTIO0 IPUMECEH.

[omp30Batbes HHpOPMAIIICH U3
JIOTIOJTHUTEBHBIX HICTOYHUKOB ISt
MMOJITOTOBKH KPAaTKU COOOIICHUH.
['0TOBHTH KOMITBIOTEPHBIE IPE3ESHTAIIUH T10
TeMe




43. KonTpoJsbHas padora no teme «MeTaljibh)

JeMoHCcTpanum. O6pa3is BaKHEHIINX
COCIMHCHUN  HATpusl, KaJusl, MPUPOJIHBIX
COCIMHEHUI MarHusi, KaJblUs, aTIOMUHUS, Py
JKenesa. BzanmoneiicTBue IIEJIOYHBIX,

IIEJIOYHO3EMCIILHBIX METAJIOB U aJIOMHHUS C
BoJioM. CokuraHue xeje3a B KUCJIOPOAE U XJIOpe
JlabopaTopHble onbIThbl. 3yueHue oOpa3uos
METaJUIOB.  B3amMonelicTBHEe  METaioB  C
pacTBopamMu  COJIeil. O3HakOMIICHHE  CO
CBOMCTBAaMHM W TIPEBPAIICHUSIMH KapOOHATOB H
ruapokapoonartoB. Ilomyuenue rumgpokcuaa
AJTFIOMUHUS M B3aUMOJIEHCTBHE €ro ¢ KMCIIOTaMH
U mienoyamMu. KauecTBeHHbIE PEaKIid Ha WOHBI
Fe?* u Fe®".

PacuéTrHble 3agaun. Beraucnesus mo
XUMHYECKUM YpaBHEHUSIM MaccChl, 00bEMa Uin
KOJIMYECTBA OJTHOT'O U3 MPOYKTOB pEaKIUu1
10 Macce UCXOJHOTO BEIIECTBA, O0BEMY HIIH
KOJIMYECTBY BEILIECTBA, COJAEPKAIIETO
OIPEACIEHHYIO JOJI0 PUMECEN.

Pazgen 3. Kparkuii 0630p 9+1 1. OpraHudeckasi XUMus 1
BaJKHEHIIMX OPraHu4YecKuxX q
BellleCTB
Hen 2. YT1ieBonopoasl.
fIHHa 3. IlpenenbHbIe (HACKHIIEHHBIC) YTIEBOAOPOIBI 1
TeMa
noba
BIICH
gac
4. HempenenbHble (HEHACHIIIIEHHBIC) 1
YTJIEBOJIOPOIBI
5. IIpousBonubie yriaeBoopoaoB. CiupTsl 1
6. Kap6onoBsie kucnotbl. Cii0KHbBIE 3PUPHI. 1
Kupsl.
7. VTIeBopblL. 1
8. AmmnokwncioTtsl. benku 1
9. Ionumepsl. 1

Hcnionb3oBaTh BHYTPU- U MEXITPEAMETHBIC
CBSI3M.

CocTaBiATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE
(bopMyJIBI YTIIEBOIOPOIOB.

OmnpenemnsTh MPUHAATIECKHOCTD BEIIECTBA K
oTpeIeIEHHOMY KJIacCy OpraHMYEeCKHUX
COEJIMHEHUIA.

3anucbiBaTh YPaBHEHUS PEaKLUil
3aMEIIEeHNUS U IPUCOEMHEHNS C yIaCTHEM
opraHnveckux semiecTs. HaOmonats
JIEMOHCTPHPYEMBIE OITBITHI.

OnuceIBaTh CBOWCTBA U3Y4aeMBbIX BELIECTB Ha
OCHOBE HAOJIIOJICHNH 32 MX MPEBPaLICHUSIMU.
Y4acTBOBATH B COBMECTHOM O0OCYKICHUH
Pe3yIbTaTOB OIBITOB.

[IpoBoNTH KadeCTBEHHBIC PEAKIH Ha
HEKOTOPBIE OPTaHNYECKHE BEIIECTBRA.
[Tonmp30Batbes MHGOPMAIHEH U3 APYTUX
HMCTOYHHUKOB JJIS TIOATOTOBKH KPATKUX
CoO0LIEeHUH.

I'oTOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUU 110
TeMe




10. OGo06maromuii ypok mo teme «Baxxuenme
OpPraHUYECKUE COETUHEHUS Y.
JdemouncTpauun. Mojien MoJeKyJ1
OpPraHUYECKUX COeAUHEHUM. I opeHnne
YIJIEBOJOPOJIOB U OOHAPYKEHHE MPOTYKTOB UX
ropenus. [lonyuenue stunena. KauectseHHble
peakuyy Ha STUJIEH.
PacTBOpeHne 3TUII0BOrO CIIUPTA B BOAE.
PactBopeHnue rimueprHa B BOJE.
[Tonyyenue u CBOMCTBA YKCYCHOM KUCIIOTBI.
HccnenoBanue CBOMCTB XKUPOB: paCTBOPUMOCTH B
BOJIE U OPTraHUYECKUX PACTBOPUTEISX.
KauecTtBeHHas peakuus Ha INIIOKO3Y U Kpaxmail.
OO6pa3iibl u3aenuil U3 MOJIUATUIICHA,
MOJIMIPOIUIICHA
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IIporokoi 3acenanuss MO yunrenein
€CTECTBEHHO-HAy4YHBIX

Y MaTEMAaTUYECKUX TUCLUIUINH
I'BOY BpuHBKOBCKOT0 Ka3aybero
KaJIeTCKOI'0 KOpIryca

uMeHH cotHuka M., Yaiiku

ot 29 asrycra 2019 roga

Orpsi3koBa 1.B.

COI''TACOBAHO

3amecTurens qupekTopano YP

29agrycra 2019 rona

Myt 1.1




