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[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

8 Kiacc
JINYHOCTHBIE pPe3y/IbTAThI

Y yuawuxca 6yoym cchopmuposanbl:

Oco3HaBaTh €IMHCTBO W I[EJIOCTHOCTh OKPYXKAIOIIETO0 MHpPA, BO3MOXXHOCTH  €rO
MI03HABAEMOCTH M O0BICHUMOCTH Ha OCHOBE IOCTHIKCHUH HAYKH.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:

0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHUCIC M B paMKax
CaMOCTOSITEIIbHOU JICATEIIEHOCTH BHE IIKOJIBI;

OLICHUBATh JKU3HEHHBIC CUTYAIUU C TOYKHU 3PEHHUs O€30MMacHOro o0pasa KU3HU U COXPaHCHHUS
3II0POBBS;

OLICHUBATh YKOJIOTUYECKUN PUCK B3aUMOOTHOIICHUH YEIIOBEKA U IPUPOJIBI.
q)OpMI/IpOBaTI) 9KOJIOTMYCCKOC MBIINIJICHUC. YMCHUC OLUCHUBATE CBOIO ACATCIIbHOCTD U ITOCTYIIKU
NPYTUX JIIOJIEH ¢ TOYKH 3pPEHHUS COXPAHCHHS OKPYXKAIOIIEH Cpelbl - rapaHTa >KH3HH U
Oyraromostyuus Jitoiei Ha 3emIie.

PerynstuBueie YY ]|

CamocrosTenpHO 0OHApYKHUBaTh U (POPMYIMPOBATH YUEOHYIO MPOOIEMY, ONPEACTATh IIeNb
y4eOHOIl e TeTbHOCTH, BEIOUPATh TEMY IIPOCKTA.

BriiBurate Bepcum pemieHus mpoOJieMbl, OCO3HABaTh KOHEUHBIH PE3yibTaT, BHIOMPATH U3
IIPEUIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTHKEHUS LIEIIN.

CocTaBnsiTh (MHIMBHUIAYaJbHO WJIM B TpYINIE) IUIAH pelieHus MpoOaeMbl (BBIIOIHEHHS
IPOEKTA).

Paboras no miaHy, cBepsATh CBOU JAEUCTBUS C LIENBIO U, P HEOOXOIMMOCTH, UCIPABIATh
OLIMOKH CaMOCTOSATENBHO.

B numamore ¢ yuuTeneMm COBEpIIEHCTBOBAaTh CAMOCTOSITENIHO BbIpaOOTaHHbBIE KpPUTEPUU
OLICHKH.

Ilosnasamensvnvie YY/[: AnanuzupoBaTb, CpaBHMBaTh, KiIacCUQHUIMpPOBaTh U 0000LIaTH
(baxThl U sBIEHUS. BBIABIATE IPUUMHBI U CIEICTBUS MPOCTHIX SBJICHHM.

OcylecTBIsITh CpaBHEHHE, CEpHALMI0 U KJIACCU(UKALNIO, CaMOCTOSITEIbHO BbIOMpast
OCHOBAaHMS U KPUTEPUH JUIS YKA3aHHBIX JIOTHYECKUX ONepalyii; CTPOUTh KIACCU(PHUKALMIO Ha
OCHOBE JIMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHU).

CTpouTh JIOTUYECKOE PACCY)KIEHUE, BKIIOUYAIOLIEE YCTAaHOBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSA3CH.

Co3naBaTh cXxeMaTHYECKHE MOJIENHU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa.

CocTaBnTh TE3UCHl, pa3IMyHble BHUABI IUIAHOB  (IIPOCTBIX, CIOXKHBIX M T.IL.).
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJJHOTO BUJA B IpYroi (Tabauily B TEKCT U IIp.).

BbruuTheIBaTh BCe YPOBHU TEKCTOBOWM MH(OPMALIUH.

YMeTb onpenensTh BO3MOKHbIE UCTOUHUKH HEOOXOIMMBIX CBEICHMH, MPOU3BOJUTH MOUCK
uH(pOpMalli1, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

Kommynurkamuenvie YY/[: CaMOCTOSTETHHO OpraHU30BbIBaTh Y4eOHOE B3aMMOJEHCTBHE B
rpynne (onpeaensaTb oOLUue ey, pacupeaeNsTh PO, T0r0OBapUBaThCs IPYT C JPYTOM U T.1.).
CchopmupoBaTh yMEHHsI: CAMOCTOSTENILHO (JOPMYIUPOBATEH BBIBO/BI, (PUKCUPOBATH PE3YIIbTATHI
HaOMIOZICHUHN, yMEHHUsI OOMEHUBAThCs WH(MOpMaIMeld ¢ OKa3bIBaTh HEOOXOIMMYIO ITOMOIIb
napTHEPY B TpoIlecce BBIIOTHEHHMS IMPAKTHUYECKOW pabOThI; y4yacTBOBAaTh B OOCYKICHHU
IpOOJIEMHBIX BOIIPOCOB TE€MBI, ApIYMEHTUPOBATh CBOIO TOUKY 3PEHHUS.

Ilpeomemmnoie pesyromamul:



HepBOHa‘IaJILHbIe XHUMHNYECCKHUE NMOHATHUSA

YYCHHUK HAYYUTCA .

-pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHM «aTOM», «MOJICKYJIa», «XUMUYECKUU
3JIEMEHTY», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «BAJICHTHOCTHY», UCIIOIb3Yys 3HAKOBYIO
CHUCTEMY XHMUU;

-M300pakaTh COCTaB IPOCTECUIINX BEHIECTB C MOMOIIBI XHUMHYECKHUX (OPMYIT M CYIIHOCTh
XAMHYECKHUX PEAaKUUU C MOMOIIBI0 XUMUYECKUX YPaBHEHHUI;

-BBIYMCJISITh OTHOCUTEIBbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, a TAKKE MaCCOBYIO
JIOJTK0 XUMHYECKOI0 3JIEMEHTA B COEUHEHUSAX ISl OLICHKH MX IMPAKTUYECKOW 3HAYNMOCTH.
VUCHUK NOAYYUN BO3MOICHOCHIL HAVYUMbCS

- cobarwdams npasura pabomel 8 Kabumeme Xumuu, € J1aOOPAMOPHLIMU NPUOOPAMU U
peaxkmugamu;

-2PAMOMHO 00PAWAMBCSL C BEUWECNBAMU 8 NOBCEOHEBHOU ICUSHU,

-0CO3HABAMb HE0OX0OUMOCMb COONOOEHU NPABUIL IKOJLOSUYECKU OEe30NaACHO20 NOBEOeHUsl 8
OKpYdicarouieli npupooHoll cpeoe;

-NOHUMAMb CMBLCTL U HEOOX0OUMOCb COONIOOEHUSI NPEONUCAHUL, NPediacaemblX 8 UHCMPYKYUSIX
1O UCNONBL30BAHUIO IEKAPCME, CPeOCm8 ObIMOBOU XUMUU u op.

IIpoctbie BemecTBa. Kuciaopoa. Boaopoa

YYCHHMK HAYYUTCA .

-OIMCHIBaTh CBOIMCTBA TBEPIBIX, KUAKHUX, Fa3000pa3HbIX BEIECTB, BBIAEIAS MX CYIIECTBEHHbIE
IIPU3HAKY;

-XapaKTepu30BaTh BEILECTBA II0 COCTaBY, CTPOCHUI0 M CBOWCTBAM, YCTaHaBIUBATb
IIPUYMHHO-CJIEACTBEHHBIE CBSA3H MEXKy JAHHBIMHM XapaKTEPUCTUKAMU BEIIECTBA,;
-OIMCHIBaTh COCTaB, CBOMCTBA U 3HaUEHUE (B MPUPO/IE U MPAKTHUECKON AEATEIbHOCTH YEJIOBEKa)
IIPOCTBIX BEIIECTB — KHUCIOPOJa U BOLOPOA.
VYEHUK NOAYHUN B03MOHCHOCHI HAYYUMbCA

-00bEeKMUBHO OYEeHUBAMb UHPOPMAYUIO O 8euyecmBax U XUMUYECKUX NPOYeccax, KpUmuyecKku
OMHOCUMbCA K NCe8OOHAYYHOU UHDOpMayuu, Hed0OpOCOBeCMHOU peKlame, Kacarouwelcs
UCNONIL30BAHUS PA3TUYHBIX EULECTNE;

-uccrne0osams  ceoticmea uzyuaemvlx eewjecme. Habnwooamv xumuueckue u Qusuueckue
npespaujenus u3yuaemvlx 6eujecms, ~-Onucbl8ams XumuyecKue peakyuu, Habaooaemvie 8 Xxo0e
9KCHepUMeHma,

-0enams 6b18000bl U3 pesyiomanios npO@@déHHblx XUMUHECKUX IKCNEPUMEHMOB.

Bopna. PacTBops!

YUYCHHUK HAYUYHUTCA :

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA;
JESATEIIBHOCTH YEJIOBEKA B IIPUPOJIE.
VYEHUK NOJYVYUIMN B03MOHCHOCHIL HAYYUMbCS

-UCNOb308aMb  NPUOOPeméHHble  KIloYesble  KOMNEMEeHMHOCMU  Hpu  BbINOJIHEeHUU

UCCe008ameNbCKux NPOeKmos no U3yueHur C8OUCms, Cnoco608 NoyyeHus U pacno3HABAHUs

eewecma;

-pazeuBams  KOMMYHUKAMUBHYIO — KOMNEMEHMHOCMb,  UCHOAb3YSL  Cpeocmea  YCMHOU U

NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ mMeKCmMamu Y4eOHuKa u OONOJHUMENbHOU
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qUMepamypou, cnpagouHbIMu madauyamu, nPossiams 20MOBHOCHb K VEANCEHUI) UHOU MOYKU
3peHUss npu 0OCYHCOeHUU Pe3VIbIMamos 8bINOJIHEHHOU pabdomul.
OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeMHEHM I

YYCHHUK HAYYUTCA .

- CpaBHUBATh 10 COCTABY OKCH/JIbI, OCHOBAHMUSI, KUCIIOTHI, COJIH;

-Knaccu(UIMPOBATh OKCUIBI U OCHOBAHUS 10 CBOMCTBAaM, KHCIIOTHI M COJIH IO COCTABY;

-pa3nu4aTh SKCIEPUMEHTAIBFHO KUCIOTHI U MIETOYH, MOIb3YSICh HHIMKATOPAMU; OCO3HABATD
HEO0OXOIUMOCTh COOIOICHHSI Mep 0€30MaCHOCTH IIPH OOPAIICHUH C KUCIOTaMH U IIeI0YaMU;

- Ha3bIBaTh OOIIME€ XHMHYECKHE CBOMCTBA, XapaKTEpHbIE JJIsi TPYHI OKCHJIOB: KHUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

-Ha3bpIBaTh OOIME XHMHYECKHE CBOICTBa, XapakTepHble IS KaXJOro U3 KIJacCcoB
HEOPraHWYECKUX BEIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

- OIpENeNATh MPUHAMJICKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY M3 H3YYCHHBIX
KJIACCOB/TPYIII: METAJLIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

-COCTaBJIATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUAM;

-OIPEACIISATh BAJICHTHOCTD U CTENIEHb OKHCIICHUS SJIEMEHTOB B BEII[ECTBAX;

-COCTaBJISITh (POPMYJBI HEOPraHUYECKHX COCIMHEHUN IO BAJEHTHOCTSM U CTEHEHSIM
OKHCJICHHS JICMEHTOB, a TAKXKE 3aps/iaM HOHOB, YKAa3aHHBIM B TaOJUIE pACTBOPUMOCTH KHUCIIOT,
OCHOBAHMUU U COJICH;

-IIPOBOAUTH JIA0OPATOPHBIE OMBITHI, TMOJITBEPKAAIONINE XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMUYECKUX BEIIECTB.
VUEHUK NOIVYUM B03MONCHOCNb HAYVYUMbCS

-cobnooams npasuna pabomsl 6 KabuHeme Xumuu, ¢ J1AOOPAMOPHLIMU NPUOOPAMU U
peakmusamu;

-2PAMOMHO 00PAYAMBCSL C BEUIECMBAMU 8 NOBCEOHEBHOU MHCUSHU,

-0C03HABamMb He0OXOOUMOCMb COONOOEHUs. NPABUT IKOLOSUHLECKU 0e30NACHO20 NOBedeHUsl 8
OKpYdHcaroujeli npupooHoll cpeoe;

-NOHUMAMb  CMBICT U  HE0OX00UMOCMb COON00eHUs NpeOnUcanull, npeorazaemvix 8
UHCMPYKYUAX NO UCNONb30BAHUIO TEKAPCMS, CPEOCmE DbIMOBOU XUmMuu u op.;

- BIAGIAMb CYUWECMBOBAHUE 2eHEMUYECKOU 83AUMOCEA3U MeAHCOY elyecm8amu 8 pady. npocmoe
8euecmeo — OKCUO — 2UOPOKCUO — COJlb.
Crtpoenne aroma. Ilepuonmueckmii 3aKOH M TePHOJUYECKAs] CHCTEMAa XHMHYECKHX
aeMenToB JI.A. MeHnesieeBa

Yuawuiicsa nayyumcs:
-KJTacCU(UIIMPOBATh XUMUYECKUE IJIEMEHTHI HAa METaJUTbl, HEMETAJUIBI, JIEMEHTBI, OKCHJIBI U
TUAPOKCUABI KOTOPBIX aM(pOTEepHBI, U UHEPTHBIC SJEMEHTHI (Ta3bl) JUISl OCO3HAHUS BaXKHOCTHU
YIOPSA0YCHHOCTH HAYIHBIX 3HAHHWIA,
-pacKpbIBaTh CMBICH epuogudeckoro 3akona . . Menzeneesa;
-ONUCHIBATh M XapaKTEepPH30BaTh TAOIMYHYIO (HOPMY MEPHUOTUICCKON CHCTEMbl XHMHUYECKUX
AIIEMEHTOB;

-XapaKTepHU30BaTh COCTaB ATOMHBIX SJIEP M paclpeieiicHUe 4YHUCIa JJIEKTPOHOB 10
DIIEKTPOHHBIM CJIOSIM aTOMOB XWMHYECKHX JJIEMEHTOB MAaJbIX IEPUOJIOB MEPUOANUECKON
CUCTEMBI, a TAK)Ke KA ¥ KaJIbIIHS,

-XapaKTeprU30BaTh XUMHUECKUE AIEMEHTHI U UX COSJAMHEHUS Ha OCHOBE TIOJIOKEHUS DIIEMEHTOB B
MIEPHONYCCKON CHCTEMEe U OCOOCHHOCTEH CTPOSHUS MX aTOMOB;

-OMMUCHIBATh OCHOBHBIE ATarnbl OTKpbITUS [l. 1. MeHaeneeBbM NEPUOANYECKOTO 3aKOHA W
NEPUOANYECKON CHCTEMbl XHUMHUYECKHX JJIEMEHTOB, >XHM3Hb W MHOTO0Opa3HYyl0 HaydHYIO
JIEATEIIbHOCTh YYEHOTO;

-XapaKkTepru30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAYEHHE MEPHOJUYECKOr0 3aKOHA H
MEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHTOB [. . Menaeneesa;




-0CO3HaBaTh HAay4YHBIC OTKPBITHA KaK pe3yJabTaT JIUTEIbHBIX HAOIIONEHUH, ONMBITOB, HAYYHOM
MIOJIEMHUKH, TPEOIOJICHHS TPYAHOCTEN U COMHEHUH.

Yuawuticsa nonyuum 803moiCHOCHb HAYYUMbCA.
-0C03HABAMb 3HAYEHUE MEeOPeMUYeCKUX 3SHAHUL 01 NPAKMUYECKOU 0esamelbHOCIU Yelo8eKd,
-OnUCHIBAMb U3YUEHHble 00BbEKMbl KAK CUCTNEMbL, NPUMEHSS I02UKY CUCTNIEMHO20 aHANU3A,
-NpPUMEHSIMb 3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCTEMbL XUMUYECKUX 21eMeHMO8 OJis
00bACHEHUS U NPe0BUOEHUsL CBOLICTNE KOHKPEMHbIX 8eUeCmE;
- pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEOM YayOleHus 3HaHut o6
UCMopuY CMAano8aeHUs XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUU, NEPUOOUUECKO20 3AKOHA KaK
00HO020 U3 BAJHCHEUUUX 3AKOHO8 NPUpOoObl, a MAKHCe O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEeXHUKU.
Crpoenne BemecTB. XuUMHYECKasl CBA3b

Yuawuiicsa nayyumes.
-pa3iuyaTh BUJbl XMUMHYECKOW CBSI3U: HOHHYI0, KOBAJIEHTHYIO TOJISIPHYIO, KOBAJICHTHYIO
HETOJIIPHYIO U METAIINYECKYIO;
-1300pakaTh JIEKTPOHHO-UOHHBIE (OPMYIBI BEUIECTB, 00Pa30BAaHHBIX XUMUYECKHUMH CBSA3SIMHU
pa3HOro BUJA;
-BBISIBJIITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS HMX KPUCTAUIMYECKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJIGKyJI?IpHBIX, MCTAJNIMYCCKUX.

anmmic;z noJaydumn 603MONCHOCMb HAYUYUMDbCA.
-0CO3HABAMb 3HAUEHUE MEOPEeMUYEeCKUX 3HAHUL 011 NPAKMUYECKOU 0esmelbHOCMU Yel08eKd,
-onucsleams U3yYUeHHble O6’b€KI’I/IbZ KakK cucmemvsl, NPUMEH J1I02UKY CUCMEMHOCO AHAIU3A,
-NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCTEMbL XUMUYECKUX DTIeMEHMO8 Olls
06’bﬂC’H€H1/lﬂ u npedeudenuﬂ 6‘6012071’16 KOHKPpEMHbIX 6euecme,
- paseusams UHGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCmMBOM YenyOneHus 3HAHull 00
ucmopuu CmaHoe6J1eHus .XMMZ/[LIQCKOZZ HAayKu, €€ OCHOBHbIX l’lOH}lmulZ, nepuodulteCKozo 3AKOHA KAK
00HO020 U3 BANCHEUUUX 3AKOHO8 NPUPOObLL, A MAKHCE O COBPEMEHHBIX OOCMUNICEHUSAX HAYKU U
MEXHUKU.
XuMHYEeCKHe peakunu

Yuawuiica nayuumcs:

-00BSICHATh CYyTh XUMHUYECKHX MPOIECCOB U UX MPUHIUIHAIBEHOE OTINYHE OT (PU3UIECKUX;
-Ha3bIBaTh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKITU;
-yCTaHaBJIMBaTh MPUHAJICKHOCTh XUMUUECKOW PEAKIUU K ONPEAEeNEHHOMY THUIYy IO OJTHOMY U3
KJIACCU(PDMKAIIMOHHBIX TPHU3HAKOB: 1) MO YMCIYy W COCTaBY HMCXOJHBIX BEIIECTB W MPOIYKTOB
peakiuu (peakiuu COSAMHEHHUSI, PA3T0KEHHsI, 3aMEeIIeHNs] 1 0OMEHa); 2) MO BBIACICHUIO WIH
MOTJIOMICHUIO TETUIOTHl (PEaKIMU AK30TEPMHUUECKHE U IHIOTEPMUUYECKHE); 3) MO0 U3MEHEHHIO
CTETICHEeW OKHUCIEHUS XMMHUYECKUX DJIEMEHTOB (pEaklUd OKUCIUTEIHbHO-BOCCTAHOBHUTEIHHBIC);
4) 10 06paTUMOCTH TpoIecca (peakui 0OpaTuMblie U HEOOpaTUMBIE);
- -POTHO3UPOBATH MPOAYKTHl XUMHUYECKHX peakuuid mo (opMmyliaM/Ha3BaHUSM HMCXOIHBIX
BEIIIECTB; OMPEACIIATh UCXOAHBIC BEIIECTBA MO (OopMysIaM/Ha3BaHUSM MPOAYKTOB PEAKIIHH;
-COCTaBJISAITb yPAaBHEHHS] PEaKLUi, COOTBETCTBYIOLIUX IOCJIEI0BATEIbHOCTH («ILIETIOYKE))
MIPEBPAIICHI HEOPTAaHUYECKUX BEIIECTB PA3TMYHBIX KIACCOB;
-BBISIBJISITh B TIPOLIECCE OSKCHEPUMEHTa MPU3HAKU, CBUJIETEILCTBYIOIIME O MPOTEKAHUU
XUMUYECKON PEAKIINN;
-OIpEAeNIATh XapaKTep Cpelibl BOAHBIX PACTBOPOB KUCIOT M IIEJIIOYEH MO U3MEHEHUIO OKPAaCKHU
WHIUKATOPOB;

-IIPOBOJIUTh KAYECTBCHHBIC DPEAKIIMH, MOATBEPXKIAMOIINE HAIMYUE B BOJHBIX PaCTBOpPaxX
BEIIIECTB OTACIbHBIX KATHOHOB M aHUOHOB;
- IPUBOJIUTh TPUMEPBI PEAKIINI, MOATBEPKAAIOIUX XUMHUYECKHE CBONCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUM M COJICH;




-ONpeAeNATh  BEHIECTBO-OKUCIHUTENIb W  BEIECTBO-BOCCTAHOBUTEIh B  OKUCIUTEJIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUSX;
-COCTABJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM OalaHC (I M3YYEHHBIX PEaKIuii) 110
MIPEIOKCHHBIM CXEMaM PEaKIIHid.

Yuawuiics nonyuum 603M0CHOCHb HAYYUMBCSL.
-COCMasiams  MONEKYISAPHble U NOJHble UOHHblE VPABHEeHUsI NO COKPAUWEHHLIM UOHHBIM
VPAHEeHUAM,
-NpUBOOUMb NPUMEPLL PearKyull, NOOMEEPICOAOUUX CYUEeCMBOBAHUE B3AUMOCBIZU MeNHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX BeLUeCa.

9 knacc

JINYHOCTHBIE pe3yJdbTaThbl

Y yuawuxca 6yoym cchopmuposanbl:

Oco3HaBaTh €IMHCTBO U IEJIOCTHOCTh OKPYXKAIOIIET0 MHpPA, BO3MOXXHOCTH  €r0
[I03HABAEMOCTH M OOBICHUMOCTH Ha OCHOBE JIOCTHKCHHUN HAYKH.

[TocTeneHHO BBICTparBaTh COOCTBEHHOE I[EJIOCTHOE MUPOBO33PCHUE!

0CO3HABaTh MOTPEOHOCT, M TOTOBHOCTh K CaMOOOpa30BaHHIO, B TOM YHUCIIC M B paMKax
CaMOCTOSITEIILHOU JICATEIbHOCTH BHE IIKOJIBL;

OLICHUBATh JKU3HEHHBIC CUTYAIlUU C TOYKH 3PEHUS O€30MacHOro 00pasa KU3HU U COXPaHCHHS
3II0POBBS;

OLICHUBATh YKOJIOTUYECKUN PUCK B3aUMOOTHOIICHUH YEIIOBEKA U IPUPOIBI.
q)OpMI/IpOBaTI) 9KOJIOTMYCCKOC MBIINIJICHUC: YMCHUC OLCHUBATE CBOIO ACATCIIbHOCTD U ITOCTYIIKU
OPYTUX JIIOJIed C TOYKH 3pPEHHUsT COXPAHEHHUs OKpYXKalIled cpeipl - rapaHta >XKU3HU H
Oyraromosrydust Jito/Iei Ha 3emIie.

Perynastusueie YY ]|

CamocTosTeTbHO 00HAPYKUBAaTh U (POPMYIUPOBATH YUEOHYIO TIPOOJIEMY, OMPENEISATh IIENb
y4eOHOIl e TeTbHOCTH, BEIOUPATh TEMY IIPOEKTA.

BriiBurath Bepcum pemieHus MpoOJieMbl, OCO3HABaTh KOHEUHBIH pE3yibTaT, BHIOMPATh U3
NPEUIOKEHHBIX U UCKAaTh CAMOCTOSITENIFHO CPE/ICTBA JIOCTHKEHHUS LEIH.

CocTaBnsiTh (MHIMBHUIYaJbHO WJIM B TpYINIeE) IUIaH pelieHus MpoOaeMbl (BBIIOIHEHHS
IPOEKTA).

Paboras mo 1utany, cBEpsATh CBOM JCUCTBUS C IEIBbIO W, MPH HEOOXOAUMOCTH, UCIIPABIATH
OLIMOKH CaMOCTOSATENBHO.

B nwmamore ¢ yumreneM COBEpIICHCTBOBATH CAMOCTOSITETIHHO BBIPAOOTaHHBIE KPHUTEPHU
OLICHKH.

Ilosnasamensvnvie YY/[: AnanuzupoBarb, CpaBHMBaTh, KiIacCUQHUIHMPOBaThL U 0000LIAThH
(baxThl U sBIEHUS. BBISABIATS IPUUMHBI U CIEICTBUS MPOCTHIX SBJICHHMA.

OcCymiecTBIATh CpaBHEHHE, CEPHAMI0O W KIACCH(HUKAIMIO, CaMOCTOSTEIBHO BBIOHpas
OCHOBAHMS U KPUTEPUH Ul YKA3aHHBIX JIOTHYECKUX ONepaluii; CTPOUTh KIACCU(PHUKAILMIO Ha
OCHOBE AMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTpULIAHUA).

CTpouTh JIOTHYECKOE PACCyXKACHUE, BKIIOYAIOLIEe YCTAHOBJICHNUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€H.

Co3naBaTh cXxeMaTHYECKHE MOJICNHU C BBIACTICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

CocTaBisTh TE3WCHI, pPA3IUYHbIE BHIBl IUTAHOB  (IIPOCTBIX, CIIOKHBIX M T.IL).
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJJHOTO BUJA B IpYroi (Tabauily B TEKCT U IIp.).

BrrauThiBaTh BCE YPOBHU TEKCTOBOM MH(POPMAIIHH.

YMeTb onpenensaTh BO3MOKHbIE MCTOUHUKHA HEOOXOIUMBIX CBEICHUM, MPOU3BOJAUTH MOUCK
MH(pOPMaLMH, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynurkamuenoie YY/[: CaMOCTOSTETLHO OpraHU30BbIBATh YUeOHOE B3aMMOJCHCTBHE B
rpymnme (onpeAensaTh 0OLIe LeNn, pacIpeAessaTh POIH, J0TrOBaPUBATELCS IPYT C IPYIOM M T.1.).
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CdhopmupoBaTh yMEHHsI: CAMOCTOSTENILHO (JOPMYIUPOBATEH BBIBO/BI, (PUKCUPOBATH PE3YNIbTATHI
HaOroeHull, yMeHus oOMeHHuBaTbcs HMH(poOpManMed U OKa3blBaThb HEOOXOJMMYIO IOMOIb
napTHEPY B IIPOLIECCE BBINOJHEHHUS IPAKTUYECKOM padoThl; y4acTBOBaTb B OOCYXAECHHUU
IpOOJEMHBIX BOIIPOCOB TE€MbI, ApIYMEHTUPOBATh CBOIO TOUKY 3PEHUS.

IIpeomemnmnoie pe3yiomamal:
IToBTOpeHue Kypca xumuu 8 Kiaacca

Yuawuiica naywumes.:

-K.HaCCI/I(bI/II_[I/IpOBaTL XHUMHYCCKHUC 3JICMCHTHI Ha MCTAaJlJIbl, HEMC TAJLJIbI, 3JICMCHTHI,
OKCHUJbl U THAPOKCHABI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE 3JIEMEHTHI (ra3bl) IS
OCO3HAHHUA BAXHOCTU YHOPAJOYCHHOCTHU HAYyUYHBIX 3HaHHfI;

-pacKpbIBaTh CMBICI IIEprOAnYECKOro 3akoHa . 1. Menneneesa

-OTUCHIBATh U XapaKTePU30BaATh TAOIUYHYI0 (HOPMY MEPUOIHIE CKON CHUCTEMBI
XUMHYECKUX DJIEMEHTOB;

-XapaKTEpPU30BaTh COCTAB aTOMHBIX SJIEP U PACIPEICICHUE YU CIa JIECKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUUYECKUX 3JIEMEHTOB MaJjblX IE€PUOIOB IEPUOAUYECKON
CUCTEMBI, a4 TaAKXEC KaJluid U KaJIbIU,

-pa3iauyaTh BUJbl XUMUYECKON CBA3U: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEMOJSPHYIO U METAJUINYECKYIO;

-XapaKTEpPU30BaTh XUMUYECKHUE DJIIEMEHTBI U UX COCAUHEHUS Ha OCHOBE IIOJIOXKECHUS
3J€MEHTOB B NEPUOJUYECKON CUCTEME U OCOOEHHOCTEN CTPOCHUS UX ATOMOB;

ONMCHIBATh OCHOBHBIE IPENNOChUIKU OTKpbITHSA [I. 1. MeHnneneeBpIM NepuoauYECKOro 3aKOHA U
HGpHOI{H‘IGCKOfI CHUCTEMBI XUMHUYCCKUX JJIEMCHTOB U MHOF006pa3Hy10 HAay4YHYIO OCATCIBbHOCTD
y4E€HOI O

Yuawutics noayuum 603MOICHOCHIL HAVYUMbCAL:

-0CO3HABAMb 3HAYEHUE MEOPEMUUEeCKUX SHAHUL O NPAKMUYECKOU 0esmelbHOCU
yenogexa’

-OnUCHIBAMb U3YYEHHblIe 00BEKMbl KAK CUCTEMbl, NPUMEHSS I02UKY CUCIEMHO20 aHANU3A,

-NPUMEHSAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOULECKOU CUCMEMbl XUMUYLECKUX JJIeMEeHMO8
07151 00bACHEHUSL U NPEOBUOEHUSL CBOLICIME KOHKDEMHbIX 8eUeCms,

-pa3eueams UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPeOCmM80M Yy OneHus 3Hanutl 0o
UCmopuy CMaHoB1eHUsI XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOU1ecK020 3aKOHA KaK
00HO020 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCTMUNCEHUX HAYKU U
MexXHUKU.

Knaccupukanus XuMuyecKuX peakumi

Vuawuiica naywumes:

-00BSCHATH CYTh XUMHYECKUX MPOIECCOB;IPU3HAKHN U YCIOBHUS NPOTEKAHUS
XUMHUUYECKUX PEaKInii; yCTaHaBJIMBAaTh MPUHAAIEKHOCTh XUMUUECKON pEaKluu K
omnpeseIEHHOMY THITY 110 OJHOMY U3 KJacCU(PUKALMOHHBIX MPU3HAKOB: 1) IO YHCIy U
COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peakluu (peakuu COeIUHEHUs, Pa3I0XKEHUS,
3aMelleHust 1 0OMeHa); 2) Mo BBIACICHUIO UIIH MOTJIOMEHUIO TeIIOTH (peaknu
K30TEpPMHUUYECKUE U DHIOTEPMHUUYECKHE);

-Ha3bIBaTh (PAKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUYECKUX peaKInii;

-Ha3bIBaTh (PAKTOPHI, BIUAIONINE HA CMEIIEHHE XUMUYECKOTO paBHOBECHS;

-IIPOTHO3UPOBATH NMPOJYKThl XUMHUYECKUX peakuuil mo popMmyiam/Ha3BaHUAM
HCXOJIHBIX BEILIECTB; ONPENENsTh UCXOHbIE BEIIECTBa 110 GOopMyIaM/Ha3BaHUAM
NPOJNYKTOB pEaKIHu;

-COCTaBJIATh YPABHEHUS PEaKLMil, COOTBETCTBYIOLIUX MOCIEJ0BATEIBHOCTHU («IIEMOYKE)
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NpeBpPALICHU HEOPTAHUYECKUX BELIECTB Pa3JIMUHbBIX KJIACCOB;

-BBIABJIATH B IPOIECCE IKCIIEPUMEHTA NIPU3HAKHU, CBUIETEbCTBYIOIIME O IPOTCKAHUU
XUMHUYECKOU pPEaKIHU;
Vuawuiics nonyuum 603M0%CHOCHb HAYYUMBCSL:

-NpUBOOUMb NpUMEPbl PearKyuti, NOOMBEEPHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEAZU MEHCO)
OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX BeUeCms,

-NPOCHO3UPOBAMb  pe3yIbmamsl  8030€UCMBUs  PA3IUYHBIX — (DAKMOPO8 HA  CKOPOCHIb
XUMUYECKOU peakyuu,

-NPOCHO3UPOBAMb  PEe3VIbMAmMbl  8030€lCBUsL  PA3IUYHBIX — (AKMOPO8 HA  CMeujeHue
XUMUYECKO20 PABHOBECUSL.

XuMHYecKHe peaKllii B BOJHBIX PacTBOpax

Yuawuiica nayuumes.:

-00BSACHATH CyTh XUMHUYECKUX MPOIECCOB;IIPU3HAKN M yCIOBUS MPOTEKAHUS XUMHUECKUX PEaK-
muif; 1) Mo M3MEHEHMIO CTENeHeW OKHUCICHUS XUMMUYECKUX OSJIEMEHTOB (OKHUCIUTENbHO-
BOCCTAHOBUTENIbHBIE pEaKLUMM); 2) IO OOpaTUMOCTH Ipoliecca (peakuuu oOpaTHUMblE U
HEOOpaTHUMBIE)
-COCTaBJIATh YPaBHEHUS IEKTPOIUTUYECKON AUCCOIMALIMM KUCIIOT, IIeJI0ueH, COJIeH; MOJIHbIE U
COKpalllEHHbIE  HMOHHBIE  YpPaBHEHHUs  peakuuil oOMeHa; YypaBHEHHUS  OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIuil;

-TOTOBUTH PAcTBOPHI G oNpeAcaEHHON MaccoBOM o€l pacTBOPEHHOI'O BEIIECTBA;

-OIpeNeATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCJIOT U IIEJI0YEH 110 U3MEHEHUIO
OKPACKH HUHAUKATOPOB;
-IPOBOJIUTH KAaYECTBEHHbBIE PEAKIMH, TOATBEPKAAIOIINE HATMUYHUE B BOJHBIX PacCTBOpax BELIECTB
OTJIEIbHBIX KATHOHOB M aHUOHOB

Yuawuticsa nonyuum 603M0OHCHOCHb HAYYUMbCAL:

-cocmaeiisins MO]ZeKyJZ}Zprle U NnoOJIHbleé UOHHblLE ypaeHeHzm no COKpaméHHblM UOHHBIM
VPaHeHUsM,
Hemerananbl

y’iaWMlZC}l HAYy4YumcA.

'OHPC}ICJ’I?ITI) HpI/IHa}lHe}KHOCTB HeOpFaHI/I‘ICCKI/IX BCIHICCTB K OI[HOMy nu3 I/I3y‘I€HHI>IX
KJIACCOB/TPYIIN: METAaJJbl U HEMETAaJJIbl, OKCUJIbl, OCHOBAaHUSI, KUCIOTHI, COJIN;COCTABIATh
GbopMyJBl BENIECTB 1O UX HA3BAHUSIM;

-OIPEJENATh BaJEHTHOCTh U CTENEHb OKUCIECHUS 3JIE€MEHTOB B BEUIECTBAX;

-COCTaBJISATH ()OPMYJIBI HEOPTAaHUIECKUX COCIUHEHUHN TTO BAJIEHTHOCTSIM U CTEIEHSAM
OKHCIICHUS DJIEMEHTOB, a TaKXe 3apsjaM MOHOB, YKa3aHHBIM B TaOJHIle PACTBOPUMOCTHU
KHCIIOT, OCHOBAHHUH U COJIEMN;

Yyauwuiicsa nonyuum 603M0CHOCHb HAYYUMBCSL!

-NPOCHO3UPOBAMb XUMUYECKUE CBOLICMBA 8euecme Ha OCHOBe UX COCMABA U CIMPOEHUS,

-NPOCHO3UPOBAMb  CNOCOOHOCMb — 8ewjecmea  NpPosiGIAmb  OKUCIUMENbHble — UIU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CmeneHel OKUCIeHUs 9NeMEHMO8, 6X00AWUX 8 €20
cocmas,

-8bIAGIAMb CYUWECMBOBAHUE 2EHEMUUECKOU C8A3U MeHCOy 8euecmsamu 6 pady: npocmoe
8euecmeo—oKCcuO—~kuUcIoma/ 2uOPOKCUO —cob

I'anorennl
Vuyawuiica nayuumes:




- XapaxkTepu3oBaTb TAJOrEHbl HA OCHOBE HX IIOJIOKEHUS B IIEPUOAUYECKOM CHUCTEME U
0COOEHHOCTEH CTPOEHMSI UX ATOMOB.

- XapakTepu30BaTh 3JIEMEHT XJI0pP. 3HAaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA XJIOpa

- OnuchIBaTh CBOMCTBA BEILECTB B X0/I€ JEMOHCTPALMOHHOIO U JJAOOPAaTOPHOI'O 3KCIIEPUMEHTA.

- Pacnio3HaBaTh ONMBITHBIM MYTEM COJISTHYIO KHCJIOTY U €€ COJIH, a TaK)Ke OPOMUIBI U HOTUIBI.

- OnuchIBaTh CBOKCTBA BEIIECTB B XO/I€ JICMOHCTPAIMOHHOTO U JTA00PAaTOPHOTO IKCIIEPUMEHTA.

-Cobmo1aTh TEXHUKY O€301acHOCTH.
Yuawuiica nonyuum 803M04CHOCIIb HAYYUMbCS:
- 00BACHAMb 3AKOHOMEPHOCMU USMEHEHUsL CBOUICE 2ATI02EHO8 C YBeUYEHUEM AMOMHO20
Homepa. Onpeodensimb NPUHAONEHCHOCMb BeULeCE K ONPeOeleHHOMY KIACCY COeOUHEHULL.
- CPABHUBAMD CBOUCBA NPOCMBIX BEUECE XI0PA, PA3BACHAMb MU CEOUCMEA 8 C8eme
npeocmasieHuil 06 OKUCIUMENbHO-80CCIAHOBUMETbHBIX NPOYECCAX
- Ucnonvzosamo npuobpeménnvie 3HanUus U yMeHUs. 8 NPAKMuyeckol 0esimeabHOCmu U
NOBCEOHEBHOU JHCUZHU C Yeabl0 OE30NACHO20 00PAWeHUs. C BeUeCMBaMU U MAMEPUATAMU U
9IKOJI02UYECKU 2PAMOMHO20 NOBEOCHUS 8 OKPYICcatouell cpeoe
- Pacnosnasamo onvbimHulM nymém CONAHYI0 KUCIOMY U €€ CONU, a Makdice OPoMuobl u uoOUObL.
Kuciopon u cepa

Yuawuiica nayuumes:

- OnpenensaTh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B A-TpYIINax, ONpeeIeHne
MOHATHS AJUIOTPONIUU. YMETH JaBaTh OONIYI0 XapaKTEPUCTUKY SJIEMEHTOB U MPOCTHIX BEIIECTB
MOJATPYIIBI KUCIOPO/a, OOBSICHITH, TOUEMY YUCIIO MPOCTHIX BEIIECTB B HECKOIBKO Pa3
IIPEBOCXOIUT YUCIIO XUMUYECKUX 3JIEMEHTOB, XapaKTEpHU30BaTh POJIb 030HA B aTMOc(epe
- XapakTepu3oBaTh (pU3NUECKre U XUMUYECKHUE CBOMCTBA CEPhI, €€ aNIOTPOITHBIE
Moau(UKAIIH.
- OTIPENIENATh C1I0CcO0 MOIYYEHHUs! CEPOBOIOPO/Ia B JIAOOPATOPUH U €r0 CBOICTBA.
- XapaxTepusoBatb okcug cepsl (IV), naBath xapaTepucTUKY CEpOBOIOPOAHON U CEPHUCTON
KHCTIOTaM, a TaK)Ke UX COJISIM.
- XapaktepuzoBaTh okcu cepbl (VI), cepHyI0 KUCTOTY, ONpeaesTh CBOMCTBA pa30aBIeHHON
CEpPHOM KUCIIOTBHI.
- pacro3HaBaTh ONBITHBIM ITYyTEM PACTBOPHI KUCIIOT, CYJIb(HIIBI, CYTb(OUTHI, CYIb(ATHI.
-Mcnonb3oBaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON ASSITETFHOCTU U
MOBCEIHEBHOM JKM3HHU C 1€JIbI0 0€30I1acHOr0 00pallleHHsl ¢ BEIeCTBaMM U MaTepHUajiaMu U
HKOJIOTMYECKU TPAaMOTHOT'O TIOBEJICHUS B OKPY>KAIOIIeH cpeie.

Yuawutics nonyuum 803mM04CHOCHb HAYYUMbCA.
- O0BACHAMb 3aKOHOMEPHOCIU UsMeHeHUs ceolicme dnemenmos IV A-epynnoi.
- Xapakxmepuzosambo annomponuro KUciopooa u cepvl Kak 00OHY U3 NPUYUH MHO2000pa3us
sewecms.
- cocmasisaims YpasHeHUs peakyuil, NOOMeepHCOAuUx OKUCIUMeNbHble U 60CCMAHOBUMENbHbIE
cB0liCmBa cepbl, CPAGHUBAMb CEOUCTNEA NPOCBIX BEUWECTE Cepbl U KUCIOPOOd, PA3bACHAMD
MU c80UCM8a 6 ceeme npedcmasieHull 06 OKUCIUMENbHO-80CCMAHOBUMENbHBIX NPOYECCax.
- Obcyacoams u 3anucvl8ams ypasHenus peakyuil, Xapakmepusylowux ceoucmea
€eposooopooa, 8 UOHHOM BUOe.
- COCMABIAMb YPAGHEeHUs PeaKyull, XapaKmepusyowux coUCmMaa dmux eeujecms, 00vbACHAMb
NPUYUHY BLINAOCHUS. KUCTIOMHBIX O0HCOELL.
- Onpedensamb npUHAONEHCHOCTNb BeUeCE K ONPEOeNEHHOMY KIACCy COeOUHEHUI.
Conocmasnamo ceolicmea pazdoasieHHOU U KOHYEHMPUPOBAHHOU CEPHOU KUCTOMbL
- Boiuucaamo no xumuiueckum ypasHeHusam mMaccy, 00em u KOIuuecmeo eeuecmea 00H020 U3
NPOOYKMO8 peakyuu no Macce UCXo0H020 8ewecmaa, 00vbEemy Uil KOIuuecmay eujecmasd,
cooepaicawye2o onpedesénHyo 000 npumecell.
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A3sot u dochop

Yuawuucsa nayuumes:
- IPUMEHSTH 3HAHKE MTePUOUICCKON CUCTEMBI U CTPOCHHSI aTOMa IPU XapPAKTEPUCTUKE
XUMHYECKHX 3JIEMEHTOB. 3HaTh CBOMCTBA a30Ta.
- OnpenensaTh MeXaHU3M 00pa30BaHUS HOHA aMMOHUSI, XUMHUECKUE CBOIICTBa aMMHAKa.
- [I0JIy4aTh aMMHUAK peakiueil HOHHOro 0OMEHa U JI0Ka3bIBaTh OMBITHBIM ITyTE€M, YTO COOpaHHBIH
ra3 — aMMHuaKx
- OnpenensaTh KaYeCTBEHHYIO PEaKIMI0 HA MIOH aMMOHHUSI.
- ComocTaBIATh CBOMCTBA pa30aBICHHON M KOHIICHTPHUPOBAHHON a30THOM
KHUCJIOTHI. Y CTaHABJIMBATh MIPUHAIJIC)KHOCTH BEIIECTB K OMPEICIEHHOMY KIIaCCy COCTUHEHUM.
- O0cyk/1aTh KAYECTBEHHYIO PEAKIIMIO HA HUTPAT-UOH.
- XapakTepu30BaTh auIOTponHble Moaupukanuu hocdopa, cBOWCTBA OO0 U KPaCHOTO
docdopa.
- XapakTepu3oBath cBoiicTBa GochopHoro anruapuaa u pochopuoit kucinotel. [lonnmarts
3Hau€HUE MUHEPAIbHBIX YI00pEHUN AJIs pacTeHUN

Yuawutics nonyuum 803M04CHOCHb HAYYUMbCA.
- COCTABJIATh YPaBHEHUS PEAKLUH, XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA oKcraa hocdopa
(V) u pochopHOli KUCTOTHI, U PA3bIICHITH UX B CBETE MPEACTABICHHUHN 00 3JIEKTPOITUTUYECKOM
JIUCCOLIMAIIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX MPOILIECCAX, IPOBOJUTH KAUYECTBEHHYIO
peakuuio Ha ¢pocdaT-uoH.
- COCTaBIISATh YPAaBHEHUS XUMHUECKUX PEAKIIUi, XapaKTepU3YIOIUX CBOHCTBa Gochopa
- OTJINYATh COJIM A30THOW KHUCIIOTHI OT XJIOPUAOB, CYIb(HaTOB, CyIb()UIOB U CYIb(PUTOB,
COCTaBIISITh YPAaBHEHUS PEAKIIHIA PA3JI0KCHIS HUTPATOB
- COCTaBIISITh ypaBHEHUS] XUMUYECKUX PEAKIUH, IEKAIUX B OCHOBE MPOU3BOJICTBA a30THON
KHUCJIOTHI, U Pa3bsICHATH 3aKOHOMEPHOCTH MX TIPOTCKAHUS, COCTABJISATh YPABHCHUS PEAKITUI
MeXy pa30aBIeHHON U KOHIICHTPUPOBAHHOM a30THOM KHCIOTOM 1 MeTalllaMu, OOBSICHATh UX B
CBETE MPEACTABIEHUN 00 OKUCINTENBHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB
- COCTaBIIATh YPAaBHEHUSI XUMHUECKUX PEAKIIUN, XapaKTEPU3YIOIUX XUMUYECKIE CBONCTBA
coJiell aMMOHUS, ¥ Pa3bACHATh UX B CBETE MPEJCTABICHUN 00 3JIEKTPOIUTHUECKON AUCCOIAINN
- 00BACHATH MPUUNHY XUMHYECKONH MHEPTHOCTH a30Ta, COCTABIIATh YPABHEHUS XUMHUECKUX
peaKnuii, XapaKTePU3YIOIMUX XUMUICCKIE CBOMCTBA a30Ta, M PA3bACHATh UX C TOYKU 3PCHUS
MpeJICTaBICHU 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX

Yraepoa u kpeMHuit
YQamch;l HAYy4YumcA.

- XapakTepu3oBath 1eMeHThl |V A-Tpymbl (MOArpyNbl yIriaepoaa) Ha OCHOBE UX MOJIOKEHHUS B
NEePUOINYECKOI cucTeMe 1 0COOEHHOCTEN CTPOeHHs UX aTOMOB. OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUs CBOICTB 31eMeHTOB |V A-rpynmnsl.

- OnuchIBaTh CBOMCTBA BEILIECTB B XO/I€ IEMOHCTPAIIMOHHOTO U JAOOPAaTOPHOT0 3KCIIEPUMEHTA.
- IpeNIeNSITh CTPOEHUE U CBOMCTBa okcua yriaeposa (I1), ero ¢pusmonorndeckoe neiicTBrue Ha
OpraHu3M YeJIOBEeKa.

- O6cyxaath cBoicTBa okcuaa yriepona (IV)

- OOcyxaaTh CBOWCTBA U YTOJIbHON KUCIIOTHI.

- MOJTy4yaTh U cobupats okcun yriepozaa (IV) B mabopaTopun u 10Ka3pIBaTh HATMYUE JAHHOTO
rasa.

- ComocTaBIATh CBOICTBA OKCHUJIOB YIJIEPOJa U KPEMHUS, OOBSACHATh NPUUYMHY X pa3IHyusl.
-YcTaHaBIMBaTh MO0 XMMUYECKOH (OpMyIie MPUHAIIEKHOCTh BEIIECTB K ONpeAeIEHHOMY KiIaccy
COCTUHEHUN.

- Jloka3bIBaTh KMCIOTHBIN XapaKTep BHICIINX OKCHJIOB YIiepoJa U KPeMHHUS.

Yuawutics noayuum 603MOHCHOCHIL HAYVYUMBCA.:
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- CcOCMAasIsamb YPAGHeHUsL XUMUYECKUX PeaKyull, Xapakmepuzylowux c80tUCmea KpemMHuUs, OKCUOd
kpemnus (1V), kpemuuesot kuciomol. mems npeocmasienue 0 CUTUKAMHOU NPOMbIULIEHHOCIU
- 3anucvleamo ypasnenus peakyuil 8 31eKmMpoHHO-UoOHHOM 8ude. Ocyujecmensims
83aUMOnpespaujerus KapooHamos u 2uopokapbonamos. Pacnosnasams onvimuvim nymém
VeNeKUCablll 2a3, KapOOHAm - U CUTUKAM-UOHDbL.

- Pacnosnasams onvlmHulM nymém yeneKucivlil 2as, KapooHam - u CUTUKAM-UOHDL.
Hcnonvzosams npuodbpeménnvie 3Hanusi u YMeHUs: 8 NPAKMUYECKOU 0esimelbHOCIU U
HOBCEOHEBHOU JCUZHU C Yelbio De30NACHO20 0OPAWEeHUs] C BeUleCBAMU U MAMePUALAMU U
IKOJO2UHECKU 2PAMOMHO20 NOBEOEHUS. 8 OKPYHCalowell cpeoe

- cocmasisams ypasHeHue peakyuu, xapaxkmepusylowel npespaujerue KapooHamos 8
2UOPOKapOOHaAmMbl, NPOBOOUMb KAUeCmBeHHble peakyuu Ha okcud yenepooa (1V) u kapbonam-
UOH

- COCMABIMb YPAGHEHUSL XUMUYECKUX PeAKYULl, XapaKmepuzyiouux ce0tucmed oKcuoa yeiepood
(1)

- Xapaxmepuzosamo anniomponuro yenepooa Kak 00Hy U3 NPUYUH MHO2000pasus eeujecms.
MeTaaiabl

Vtmmuﬁcg HAy4umcA.

- XapakTepHu30BaTh METAJIbl HA OCHOBE UX IOJIOKEHHUS B IEPUOJUYECKON CUCTEME U
ocobeHHOCTeH cTpoeHHs UX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
METAJIJIOB 110 MIEPUOLY U B A-TpyIIax.
- [lonp30BaTbest MHGOPMaLIUEH U3 IPYTUX UCTOYHUKOB JJISl IOATOTOBKU KPATKUX COOOTIICHHIA.
- II0JIb30BATHCS HJIEKTPOXUMUYECKUM PAOM HANPSKEHUH METAIIIIOB, COCTABIIATh YPABHEHUS
XUMUYECKHUX PEaKLIHUH, XapaKTEPU3YIOIINX CBOWCTBA METAJIJIOB
- OnpenensaTh 0COOEHHOCTH COCTaBa U CBOMCTB UyryHa M CTaJld, AIOPATFOMUHUS, OPOH3BI
- XapaKTepU30BaTh IIEJ0YHbIE METAIIJIBI IO MOJIOKEHHIO B IIEPUOANYECKON TabINIIe U CTPOSHUIO
aTOMOB
- XapaKTepu30BaTh 3J1eMeHTHI [IA-rpynmnbl O MOJI0KEHUIO B IEPUOIUYECKON TabIUIE U
CTPOECHHIO aTOMOB
- XapaKTepu30BaTh 3J1eMeHTH! [IA-rpynmnbl IO MOJI0KEHUIO B IEPUOIUYECKON TabIuIE U
CTPOECHHIO aTOMOB
- COCTaBJISATh YPABHEHUSI XMMUUECKUX PEAKIIMHA, XapaKTepU3YyIOIIUX 00IIKe CBOMCTBA aTlOMUHUS
- O6cyxaaTh CTPOEHUE aToMa Xkele3a, pU3nuecKkue 1 XMMUYecKre CBOMCTBA JKele3a
- 3HaTh CBOMCTBA coequHennii Fe+2 u Fe+3

Yuawuiica nonyuum 603MOACHOCIb HAYYUNbCA.

-COCMABNAMb YPAGHEHUs peaKkyuti 6 ceeme npeocmagieHuti 006 31eKmpoIumuiecKor
ouccoyuayuy u OKUCIUMeENbHO-60CCMAHOGUMENbHBIX NPOYECCax

- pasvACHAMb ceolicmea Jicene3a 6 ceeme npeocmasneHutl. 00 OKUCTUMENTbHO-
80CCMAHOBUMENILHBIX NPOYECCAx U dNeKMPOIUMUYECKOU OUCCOYUayuu

-COCMaeénAmb YPAGHEHUA peakyull, Xapakmepusyrouwux Cceoucmea Kaibyus u e2o
coeouHeHUll, U 0OBACHAMb UX 6 c6eme npeocmasieHull 00 NeKMPOIUMUIEecKoll OUCCOYUayuu u
OKUCIUMENIbHO-60CCMAHOBUMENbHBIX  npoyeccax. 3Hamb KA4eCmEeHHYI0 peakyuro Ha UOH
Kanoyus. 3Hamv, uYem O00YCNOGNEHA JHCeCMKOCMb B00bl. YMemb pasviCHAMbL CHOCOObI
VCMPAHEHUsL HCECMKOCTU
- cocmaegnams ypasHeHus peaxkyuil, XapaKxmepusyrowux coUCMEa MA2HUs U €20 COeOUHeHUll, U
00BACHAMb UX 8 c8eme NPeoCmasieHul 06 SNEKMPOIUMUYECKOl OUCCOYUAYUU U OKUCTUMENTbHO-
60CCMAHOBUMENbHBIX NPOYECCAX.

Kparkue cBegeHust 00 OpraHun4ecKux coeTUHEHUsIX
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Yuawuiica nayuumes.:
- OOcyx1aTh OCHOBHBIC IIOJIOKEHHSI TCOPUU CTPOCHHS OPraHUYECKUX coeauHeHwid A.M.
bytneposa
- OmpeleNsTh NPUYMHBI MHOTOOOpa3us OpPraHWYECKHX BEIIECTB, OCHOBHBIC IPU3HAKU
KJIacCHU(PUKAIMKI OPTaHMYECKUX COCAUHEHUN
- OOcyxnaTh OTHENBHBIX MPEICTABUTENICH ajdKkaHOB (METaH, JTaH, MpomaH, OyTaH), HX
(bu3ryecKkre 1 XMMUYECKHE CBOMCTBA, ONPEICIICHHS TOMOJIOTOB, TOMOJIOTHYECKOTO psijia
- CoCTaBIIsATh CTPYKTYPHYIO (OPMYITY ATHJICHA, €ro (U3UYEeCKHe UM XUMHUYECKHUE CBOWCTBA,
Ka4eCTBEHHbBIE PEAKIIMU HA HENPE/ICIbHBIC YTIICBOIOPOIBI.
- CoCTaBIsTh CTPYKTYPHYIO (hOpMYITy alleTUiICHa, ero (U3NYECKHEe U XUMHUYECKUE CBOMCTBA
- OOcyxnarh orpeneycHre CIUPTOB, O0IIyI0 (HOPMYITy CIIHUPTOB, (DU3HOJIOTHUYECKOE ICHCTBHE
METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M
- onpeaenath (GopMyibl MypaBbUHON M YKCYCHOHM KHUCIIOT, UMETh HPEACTABICHHE O CIOXKHBIX
aupax
- ONpENeNsITh MOJEKYJISApHbIC (OPMYIBI TIIOKO3bI, Caxapo3bl, Kpaxmala, [eJUTIOI03bI,
Ka4eCTBEHHYIO PEaKIIMIO Ha MIFOKO3Y M KpaxMaJl, OMOJIOTHYECKYIO POJIb TITFOKO3bI U Caxapo3bl
Yuawuiica nonyuum 603MO#CHOCIb HAYYUMBCA:
- 3aIIUCBIBATh CTPYKTYPHBIC (POPMYIIBI OPraHHMUYECKUX BEIIECTB HAa MIPUMEPE AIKAHOB
- ONpEAeNATh M30MEpPhl U3 TPEIIOKEHHOIO IMEPeYHsl CTPYKTYPHBIX (GOPMYJ OpraHUYECKUX
BEIIIECTB, OPUCHTHPOBATHCS B KJIIACCH(PHUKAIIMYA OPTaHUYECKUX COCTUHCHUI
- COCTaBJISITh CTPYKTYPHBIC (hOPMYJIbI AIKAHOB
- COCTaBJIATh CTPYKTYPHBIE (DOPMYJIBI TOMOJIOTOB ATHIICHA
- COCTaBJISITh YPABHEHHS XUMHUYCCKHUX PEAKIIUil, XapaKTePU3YIOLIMX CBOWCTBA alleTUIICHA
- OCTaBJISITh YPAaBHCHUS PEAKIIUH, XapaKTEPU3YIOIIUX CBOHCTBA CITUPTOB
- COCTaBISITh YPaBHCHUS XMMHYECKUX PEAKIUil, XapaKTePHU3YIOIIUX OOIIMEe CBOWCTBA KHCIIOT,
Ha TIPUMEPe MYPaBbUHOW M YKCYCHOM KHCJIOT. COCTaB, (PU3NYECKHE CBOMCTBA, MPUMEHECHUE U
OHMOJOTUYECKYIO POJIb KUPOB
- OTIPENIENSATh CXO/ICTBA M PA3JINYHME KpaxMalia M [EJITFOJIO3bI.
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CogepxaHue y4eOHOTO MpeaMeTa

8 kuace
Ha3Banmne Conepxanue yueOHOro npeamera
pasaeJia
Paznen 1. [Ipeamer xumuu. Tena u BemectBa. OCHOBHBIE METObI IMO3HAHUS:
OcHoBHbIE HaOJI0/IeHUe, U3MepEeHue, IKCIIepUMeHT. OU3nYecKue U XUMUUYECKUE SBICHUSI.
MOHATHS UYucteie BemecTBa U cMecu. CriocoObl pasaeneHust cMeceil. Atom. Mosekyia.
XHUMHH XHUMHUYECKUHN 3JIEMEHT. 3HAKM XMMHMUYECKHUX 3JIeMEHTOB. [IpocThie U cioxHbIE
(YypoBeHb BellecTBa. BaneHTHOCTh. 3aKOH MOCTOSTHCTBA COCTaBa BELECTBA. XMMHUECKUE
aTOMHO- dopmynel. HMuaexkcel. OTHOCHTENbHAas aTOMHAas M MOJICKYJSpHAsT MAaccChl.
MOJIEKYJSIpH | MaccoBasg 70 XMMMUYECKOTO 3JIEMEHTa B COEAMHEHHU. 3aKOH COXPaHEHHUS
bIX Macchl BemecTB. Xumuueckue ypaBHeHus. Kosdduuuentsl. VYcnoBus u
npeacTaBjeH | IPU3HAKU MPOTEKAHUS XMMUYECKUX peakuui. Moib — eAuHMIIa KOJUYECTBa
ui) BelecTBa. MossipHas macca.
Tema 1. JlabopaTopusbiii onbIT Nel. PaccmoTpeHue BeleCTB C  pa3MYHBIMU
IMepBonavanab | GU3NUYECKUMU CBOWCTBAMHU.
HbIe Jladoparopublii onbIT Ne 2 Paznenenue cmeceil. Paspenenue cmecu ¢
XMMHYecKHe | IIOMOIIbK MarHura
TMOHATHSA JlabopaTopHblii onbiT Ne3 IIpu3Haku npoTeKaHUsi XUMUYECKUX PEAKIIUIM.
Jla6opaTopHblii onbIT Ne 4 3HaKOMCTBO ¢ 00pa3aMu MPOCTHIX U CIOKHBIX
BEIIECTB.
Jla6opaTopuslii onbIT Ne 5 Pa3noxenue ocHoBHoro kapoonara menu (II).
JladopaTropHublii onbIT Ne 6 Peakiust 3ameiieHust MeIu Keae3oM
[TpakTrueckas padbota Nel 3HaKOMCTBO € JIaOOpaTOPHBIM 00OPYAOBAHUEM.
[IpaBuna 6e30macHoOl pabOThl B XUMUYECKOU 1ab0paTopuun
[TpakTrueckast padora Ne2 OuucTka 3arpsA3HEHHON OBapEeHHOM coyn
Tema 2. Kucnopon — xumuueckuii a35ieMeHT U rpoctoe BemiectBo. O30H. CocTaB
Kucaopon. BO3/1yXa. Pu3NUecKue U XMMHUYECKUE CBOMCTBA Kuciopoa. [lonyuenne u
npuMeHeHue kuciaoposa. TernoBoi agpdext xumuueckux peakuuid. [Tonsitue
00 3K30- ¥ SHIOTEPMUYECKUX PEAKIIHSIX.
IIpakTnueckas padora Ne 3 [lonyuenue v CBONCTBA KUCIOPOIA
Tema 3. Bonopoa — XUMHYECKHI 3JIEMEHT U MPOCTOE BelecTBO. DU3nUecKue u
Bonopon XUMHYecKHe cBoiicTBa Bopopoxaa. Ilomydenuwe Bomopona B jabopaTOpHH.
[Tonyuenue Bomopoja B mNpomblluieHHOCTH. [Ipumenenue Bojopona. 3akoH
ABorajipo. MonsipHbiii 00beM ra3oB. KauecTBeHHBIE peakIii Ha Ta3000pa3HbIe
BemecTBa  (Kucmopond, Bojopoa). OObeMHBIE OTHOIIEHUS Ta30B IpHU
XUMUYECKUX PEaKLUsIX.
IIpakTnyeckas padora Ne 4 [losyueHre Bo1opoia U U3y4E€HHUE €T0
cBoiicTB. BzaumogeiictBue Bogopoaa ¢ okcuaom menu (1I)
Tema 4. Boaa. Boma B mpuponme. Kpyrosopor Boasl B mpupone. Pu3nyeckue u
PacTBopsI XUMHYECKHE CBOICTBa BOJBI. PacTBophl. PacTBOpMMOCTH BELIECTB B BOJE.

KonmeHTpamusi pacTBOpoB. MaccoBass J0Jsi pacTBOPEHHOTO BeEIIECTBA B
pacTBope.

IIpakTnyeckas padora NeS IlpuroroBieHue pacTBopa ¢ 3aJaHHOU
MacCOBOM J10JIel paCTBOPEHHOTO BEIIIECTBA
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Tema 5. Oxkcunpl. Krnaccuduxamus. Homenxnarypa. ®dusmueckue cBoicTBa
OcHoBHBIE OKCHUJOB. XHMHMYECKHE CBOMCTBA OKCUAOB. IlomydyeHnme u npumeHeHue
KJIACChI okcuioB. OcnoBanus. Knaccuduxarusa. Homenknatypa. dusndeckue cBoiicTa
HeopraHuyvec | ocHoBaHui. IlomydyeHue ocHOBaHMM. XHMMHYECKHME CBOMCTBA OCHOBAaHHM.
KHX Peakuus weitrpanuzammu. Kucnorsl. Knaccudukauua. Homenknarypa.
cOoeMHeHU ®usnueckue cpoWcrBa Kucior. llomydeHnme W IpUMEHEHHE  KHUCIOT.
Xumuueckue cBorcTtBa  KHCIOT. MHaukartopsl. V3MeHeHHe  OKpacku
UHINKATOpOB B pasnuuHbix cpexax. Comu. Knaccuduxanms. Homenknarypa.
®dusnyeckue cBorcTBa coseil. [lonyyenue u npumeHeHune cojieid. XMMUYECKUE
CBOMCTBa cosieil. ['eHeTHueckass CBA3b MEXKIYy KiIacCaMHd HEOPraHUYECKHX
coenuHeHuil. [IpoGiema 6€30MaCHOTO HCIOIB30BAHUS BEIIECTB U XUMHUYECKHX
pEaKuuii B IMOBCEIHEBHOW JXU3HU. TOKCHYHBIE, TOPIOYHUE U B3PHIBOOIIACHBIC
BelEeCTBA. bbITOBass XuMuyeckas rpaMOTHOCTb.
JlaGopaTtopubiii onbIT Ne7 B3auMoielicTBUE OKCHa MarHus ¢ KUCIOTaMH.
Jladoparopublii onbIT Ne8 B3anMozeiicTBrEe yIriIeKUCIOro ra3a ¢ U3BeCTKOBOU
BOJIOH
JlabopaTopubiii  ombIT  Ne9  [lomydyeHue  0OCagKOB  HEPACTBOPUMBIX
TUAPOKCHUIOB U U3YyYEHUE UX CBOWCTB.
Jladoparopublii onbIT Ne 10 B3aumoelicTBre mienoueld ¢ MHIUKaTOpamu,
B3aUMO/ICHICTBUE OCHOBAHUI C KUCIOTAMHU
JladopaTtopublii onbIT Nell PacTBopeHue jxenesa v [IUHKA B COISTHOM KUCIIOTE
JlabopaTopHsiii onbIT Nel2 BeiTecHEHHE OAHOTO METallIa IPYTUM U3
pacTBopa coiau
IIpakTuueckas padora Ne 6 Perenne skcriepMMeHTaIBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETMHEHUI
Paznen 2. Crpoenue aroma: sIpo, IHEPreTHYecKnii ypoBeHb. CoCTaB sjipa aToMa:
Ilepuoauueck | MpoToHBI, HEUTPOHBL. M30Tomel. Ilepnommueckmii 3axon J[.M. Menneneesa.
uii 3akon m | [lepuoguueckas cucrema xumuyeckux odnemeHroB J[.M. Menneneesa.
nepuoauyeck | Ouznueckuil CMbICI AaTOMHOTO (TIOPSAKOBOT0) HOMEpPAa XMMHUECKOTO JIEMEHTA,
asl cuctTeMa | HoMepa TIpynmbl M Iepuoja nepuoaudecko  cuctembl.  CTpoeHue
XHMHYECKHX | DHEPreTHUYECKUX YypOBHEW aTroMOB TMepBbIX 20 XHMMHYECKHUX JJIEMEHTOB
yaemeHnToB JI. | nepuoguueckoit cucrembl .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS
H. Men- CBOMCTB aTOMOB XHMHYECKHX DJJIEMEHTOB W HX COEIWHEHHH HA OCHOBE
JejeeBa. MoJ0KeHUsl B nepuoanueckon cucreme .M. MeHnzaeneeBa u cTpoeHus aToMma.
Ctpoe | 3nauenue [lepnoanueckoro 3akona /[.11. Menneneena.
HHeE aToMa.
Tema 6. JlabGopatopusrit oneIT Nel3 B3aumoaeicTBie THIPOKCHIA ITUHKA C PACTBOPAMHU
Ilepuoguyeck KHUCJIOT U IIeJIoUeit
Uil 3aK0H 1
NepUuoAnYecK
asl cucrema
XHMHYECKHX
3JIEMEHTOB
AN
MemnpeieeBa
Paznen 3. DJIEKTPOOTPULIATETLHOCTh aTOMOB XUMHYECKHUX JJIEMEHTOB.
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Ctpoenue

KoBaneHTHass XuMHYecKas CBS3b: HCIIOJIAApHAad W IOJIApHAasd. ITousatue o

BELIECTBA BOJIOPOJTHOW CBSI3M M €€ BIMSHUM Ha (PU3MUYECKHE CBOICTBAa BEIIECTB Ha
npumepe Boabl. MonHas cBsi3b. MeTtamndeckas CBsA3b. TUIbI KPUCTAITNYECKUX

Tema 7. pemieTok (aToMHasi, MOJEKYJISpHas, MOHHAs, MeTajulMdeckasi). 3aBUCUMOCTH

Crpoenne ¢bu3nyecKuX CBOMCTB BEILIECTB OT TUIA KpUCTainyeckoi pemietku. CrerneHb

BeleCTB. okucieHus. OnpeneneHue CTENeHN OKUCIEHUS! aTOMOB XUMUYECKUX 3JIEMEHTOB

Xumunueckass | B coenuHeHusx. Oxuciautens. BoccranoButenb. CylIHOCTh OKHCIHUTEIBHO-

CBA3b BOCCTAHOBUTEJIbHBIX PEAKIIUM.

Paznen 4. | Tanorensl: pusnyeckue U xuMuueckue ceoiicTBa. CoeTuHEHNS TajJOreHOB:

Hemeransi XJIOPOBOAOPO/I, XJIOPOBOAOPOHAS KUCIIOTA U €€ COJIH.

v - Vi

rpynn u wux | JJaboparopHbie onbiThbl.14 Pacrio3HaBaHHe COJISHOM KHCIIOTBI, XJIOPHJIOB,

COCJUHECHHA OpOMHIIOB, MOAMJIOB U HOJA
Tema 8.
I'ajiorennl
9 knace
HasBanmue Kpartkoe coaep:xanue
pasjena
IMoBTopenue |[leproauueckuii 3akoH u [ICXD JI. . MenzaeneeBa B cBeTe CTPOCHHUS aTOMOB.
kypca 8 | Xumnueckas cBsa3b. CTpoeHue BeniecTBa. Kiaccuukanus XUMHUYECKUX peaKLUi.
kjaacca |OCHOBHbIE KJIAcChl HEOPraHMYECKUX COEAMHEHMH. PacueTel MO0 XUMHYECKUM
YPABHEHUSM.
Kaaccuduk | Knaccupukanus XUMHYECKMX peakIUil: peakluud COETUHEHHUs, pa3jioKeHus,
anus 3aMeneHus, obmeHa. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. MeTon
xuMugecknx | 2ICKTPOHHOTO OGanaHca. TeruioBoil 3(deKT XHMHYECKHX peaKuy{ﬁ. OK30 - WU
peaximi SHAOTEPMUYECKUE peakluu. TepMoXUMHUUYeCKue ypaBHeHUs peakuuidl. O6paTtumeble
u HeoOpatumble peakuuu. CKOpPOCTh XUMHUECKUX peakiuil. IlepBoHaudanbHble
npeacraBieHus o Katanmse. Karanmsartop. [loHsATHE 0 XMMHYECKOM paBHOBECHUMU.
Beruncienus no TepMOXUMHUYECKUM YPABHEHUSAM PEaKIIUi.
JdemoncTpauuu. Ilpumeper 3K30 - W SHIOTEPMHUYECKMX  pEaKIUM.
B3auMozeicTBue LHMHKA C COJNSHOM M YKCYCHOM KucioTaMH. B3aumonencrue
IPAaHYJIMPOBAHHOTO IIMHKA M [MHKOBOM TBUIM C COJIIHOM  KHCJIOTOM.
B3aumoneiicteue oxcuaa meau (I) ¢ cepHoil KMCIOTOW pa3HOW KOHIEHTpALUU
IIpU PAa3HBIX TeMIleparypax. l'opeHue yris B KOHIEHTPUPOBAHHOM a30THOM
KHUCIJIOTE. ['OpeHne cephl B pacIlIaBIEHHON CEJIUTPE.
JlabopaTopuble onbIThl. 1. IlpuMeps! 5K30 - U 3HIOTEPMUYECKUX peakiui. 2.
W3yuyeHue BIUsHYS YCIOBUN IPOBENCHNS XUMUUECKOU PEaKIUU Ha €€ CKOPOCTb.
XUMHUYECKH | DIIEKTPOIUTHI U HEIJIEKTPOIUTHL. DJIEKTPOIUTHYECKAs THCCOLMANMS BEIIECTB B

€ peakium B
BOJTHBIX
pacTBopax

BOJIHBIX PacTBOpPAX. DIEKTPOIUTHUECKAS JUCCOLMAIINS KUCIIOT, IEJI0Uel U COJeH.
VYpaBHEHUSI NIEKTPOTUTHIECCKON aucconnanuu. Cirabble U CHIIbHBIC SJICKTPOJIUTHI.
Crenenp aucconuanuu. Peaknnu MOHHOTO OOMEHA M YCIOBUS HX MPOTECKAHMSL.
Peakiiun wnoHHOTO OOMEHA | YCIOBUA HMX TMPOTEKaHUs. [ HUIpoIu3 cojek.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUN B CBETE
MPEACTABICHUH 00 JJICKTPOJUTHYECKOW JHCCOUMANMM W OKHCIHUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMIX.
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JemoncTpanusi. lVcnblTaHue  pacTBOPOB — BELIECTB HAa  AJNEKTPUUYECKYIO
IIPOBOAMMOCT.

JlabopaTopHble onbIThl. 3. Peakunu oOMeHa MEXy pacTBOpaMU 3JEKTPOIUTOB.
4. T'upponus coeil.

IIpakTuyeckass padora 1. CBolicTBa KHCJIOT, OCHOBaHMA M COJIEM Kak
JJIEKTPOJINTOB

Hemertana
bl

OO0mrasi XapakTepucTHKa HEMETALIOB IO HMX IIOJOKCHHUIO B IEPHUOAMYCCKOM
cucteMe xumuueckux diementoB J. WM. MenxaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS B NIEPHOJIaX U Tpynnax (pU3n4ecKnX U XUMHUECKUX CBOHCTB IPOCTHIX
BEIIECTB, BBICIINX OKCHUIOB WM KHUCIOPOJCOJEPKAIIMX KHCIOT, OOpa30BaHHBIX
Hemetauiamu  [—III  mepuomoB. BomopoaHele CcOeIMHEHUS HEMETAIIOB.
N3MeHeHne KMCIOTHO-OCHOBHBIX CBOWMCTB BOJIOPOJHBIX COCIMHEHUN HEMETAJIOB
B MEPHUOJIaX U rpynmnax

I'anorennl

[lonoxxeHne rajoreHoB B MEPUOJUYECKONW CHCTEME U CTPOCHHE MX AaTOMOB.
@dusnueckue U XUMHUYECKMEe  CBOWCTBa  rajoreHoB.  CpaBHUTEIbHAs
XapakTepuCTUKa  rajoreHoB. lIpumenenume  ramoreHoB.  XJIOPOBOJOPOLL.
[Tonyuyenne. duznyeckue cBoiicTBa. ConsiHas KUCIOTA U €€ COJIH.
JemoncTpanun. dusnueckre cBoiicTBa rajioreHos. [lonyuenue xiaopoBojgoponia u
pacTBOpPEHHE €ro B BOJE.

JlaGopaTopHblii onbIT. 5. Pacmo3HaBaHue COJSHOM KHCIOTHI, XJIOPHUIOB,
OpOMHUIOB, MOAMJIOB U HOJA

IIpakTnueckas padora 2. [lonydyeHue XJI0poBOIOPOAA U U3YYEHHE €I0 CBOMCTB.

Kucaopoa u
cepa

[lonoxeHune Kkuciopoga M cepbl B MEPUOJUYECKONM CHUCTEME XHMHYECKUX
JJIEMEHTOB, CTpPOEHUE HX aroMoB. Amtorponust kuciaopoaa. O3on. Cepa.
Amnorponus cepbl. Puznueckne M XMMHUYECKHE CBOicTBa cephl. IIpumeHeHue
cepsl. CepoBosopos. Cynbduabl. CepHucTbiii ra3. CepHHUCTast KUCIOTa U €€ COMH.
Oxcun cepsl (VI). Cepnas kucnora u e€ comu. OKucIUTEIbHBIE CBOWCTBA
KOHIEHTPUPOBAHHOM  CEpPHOW  KHUCIOTHl.  BplUMCIEHUA 1O  XUMHYECKUM
ypaBHEHMSM Macchl, 00bEMa M KOJMYECTBA BEIIECTBA OJJHOTO U3 MPOAYKTOB pe-
aKLUMM [0 Macce MCXOJHOT0 BellecTBa, OObEMY WM KOJMYECTBY BEILECTBA,
COZIEPIKAILETO ONPEACIEHHYIO OO IPUMECEM.

JdemoncTpanum. Auorponus Kkuciopoaa u  cepbl. OOpasupl NPUPOIHBIX
Cynb(UIIOB U CyIb(ATOB.

JlaGopaTopHslii onbIT. 6. PacrioznaBanue cynbhua-, CyabGuUT- u CylbhaT-HOHOB
B PacTBOpE.

IIpakTnueckas padora 3. PemeHue 5KCIEPUMEHTATIBHBIX 33Jad IO TeEMeE
«Kucnopon u cepay.

A30T M

Gocpop

[Tonoxxenne azora u Qochopa B TEPHOIUUYECKOH CHUCTEME XUMHYCCKUX
3JIEMEHTOB, CTPOCHHE HMX aTOMOB. A30T, €ro CBONCTBAa M NMPUMEHEHHE. AMMHAK.
Ousznyeckue W XuMudeckue cBoiicTBa. I[lomydyenue u mnpumenenue. Conm
aAMMOHHSI.

Oxkcwupa azota(ll) u oxcup azota(IV). A3otHas kucioTa u e€ conu. OKUCTUTEIbHBIC
cBOicTBa a30THOM KUCIOTHL. Docdop. Amnorpomnus hocdopa. CoiicTBa Gocdopa.
Oxkcua pochopa (V). OprodocdopHas Kuciaora u e€ Cou.

Jemoncrpanun. [lonmyuenne amMuaka U ero pactBopeHue B Boge. OOpasibl
MIPUPOJTHBIX HUTPATOB U (pochaTos.

JlaGopaTopHblii onbIT. 7. B3auMoeiicTBre cojieii aMMOHUS CO IIeI0YaMu
IIpakTuyeckas padora 4. [lonydyeHue aMMmraka 1 U3y4eHHUE €ro CBOWCTB.

Yraepon u
KpeMHUI

IlonoxkeHue yriepoga M KPEMHHMS B IIEPUOJUYECKOM CHCTEME XUMHUYECKHUX
JIEMEHTOB, CTPOCHME HUX aTOMOB. AJUIOTPOIHBIE MOAM(UKALMK YIIEepoaa.
XUMHUYECKHEe CBOWCTBa yrieponaa. AjcopOums. YrapHblii ra3, CBOHCTBA U
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(dbuzmonornueckoe ercTBHE. YTJIEKUCIBIM ra3. YTOJbHAs KUCIOTa U €€ COJIH.
XKusoit mup — mup yriepoaa. Kpemnuii u ero coenunenus. Crekio. LlemeHr.
Jemoncrpanun. Kpucramnmueckue peméTkn anMaza u rpadura. OOpasibl
MIPUPOIHBIX KAPOOHATOB M CHUJITMKATOB.

JlabopaTopuble onbITbl. 8. O3HaKOMJIGHHE CO CBOWCTBAaMHM M  B3au-
MOTIpEBpAIllCHUsIMUA KapOOHATOB U TUApoKapOoHaToB. 9. KauecTBeHHBIE peakuu
Ha KapOOHAT - U CHJIMKAT-UOHBI

IIpakTuyeckasi padora 5. Ilonmyuyenune okcuma yriaepona(lV) m u3ydenme ero

cBoIcTB. Pacrio3naBanne Kap6OHaTOB.

MeTtaJLibl

[TonoxeHne MeTauIoB B NIEPUOJUYECKON CHCTEME XMMHUUYECKHUX 3emeHToB JI. 1.
MenpeneeBa. Meramuyeckass CBs3b. DU3MUYECKUE CBOWCTBA  METAJUIOB.
Haxoxnenue MeTayuioB B MpHpoae W oOmuMe CHocoObl HMX  TOJTYyYCHHS.
XHUMHYECKHE CBOMCTBA METAJIOB. Ps/l CTaHIAapTHBIX 3JEKTPOJHBIX MOTEHI[MAIOB
(27IEKTPOXUMHUYECKHUH Psi/l HAIIPSHKEHUI ) METAJUIOB.

[lenounble Metaymnbl. Haxoxxnenue B mnpupoje. Pusnmyeckue U XUMUUYECKUE
cBoiicTBa. OKCUIBI M THAPOKCUJIBI IIEIOYHBIX METAJIIOB. [IpuMeHenne menounbx
MertasuioB. lllenouno3emensHbie Metaiibl. Haxoxnenue B npupone. Kanbumii u
ero coenuHeHus. JKECTKOCTh BOABI M CHOCOOBI €€ ycTpaHeHUs. AJIOMHHHA.
Haxoxnenue B npupone. CBOMCTBA AIFIOMUHUSA.

AMmdoTepHocTh OKcuaa u ruapokcuaa amromuHus. JKenezo. Haxoxnenuwe B
npupose. CoiictBa xene3a. Oxkcunabl, Tuapokcuabl u conu keneza (II) wu
xene3a(lll). IlpumeHeHMe METANIOB W WX COCAUWHEHUN. BplYuciIeHHs 10
XUMUYECKUM YPaBHEHHSIM MacChl, 00bEMa HIIM KOJIMYECTBA BEIECTBA OJHOTO W3
MPOJYKTOB PEAKIMK 0 MacCe UCXOTHOTO BEIIECTBA, 00bEMY MIIM KOJIUYECTBY Be-
IIECTBA, COJIEPIKAIIETO OMPEAEIEHHYIO I0TI0 TpUMecei

Jemoncrpanun. O6pa3ipl BaXKHEHIIINX COSTMHEHUN HATPUS U Kalusl, IPUPOTHBIX
COCMHEHHMI MarHus, KalblUs W AIIOMUHHS, KEJIE3HbIX pyld. B3ammoneictBue
LIEJIOYHBIX, IIETOYHO3EMENIbHBIX METAJUIOB U aIIOMUHUA ¢ BOJnOH. CKUraHue
JKeJe3a B KUCIOPOJE U XJIOPE.

JlabopaTopubie onbiThl. 9. IlomyueHue THAPOKCHAA alIOMUHUS U B3a-
uMojieiicTBUe ero ¢ kuciotamu u 1enodamu. 10. I[lomydeHue ruapOKCHIOB
xene3a(ll) u xenesa(lll) m B3ammomelicTBUE WX C KHCIOTaMU W Iemodamu. 11.
B3aumozeiicTBre pacTBOpa THAPOKCHIA HATPUS C PACTBOPAMHU KHCIIOT U COJIEH.
IIpakTuyeckass padora 6. PemeHue 5SKCIEPUMEHTAIBHBIX 3a7ad IO TEMe
«MeTasbl ¥ UX COCTMHEHUSI.

Kparkue
CBeIeHHd 00

IlepBoHaya/bHBIE CBEJEHUS O CTPOEHUU OpPraHUYECKUX BemecTB. OCHOBHBIE
MIOJIOKEHUsI TEOPUM CTPOEHUS OpraHMYyecKux coennHeHnit A. M. byrtneposa.
W3omepus.  YmporieHHas — KilacCU(UKAIUs ~ OPraHUYECKUX  COEIMHEHMH.

OpraHu4eckK
X [Ipenensubie  yrineBopoponsl. HenpenensHble yriaeBojpopoabl. Ilpupoansie
HUCTOYHUKH YIJIE€BOJIOPOOB. OpnHoaToMHbIE CIIUPTHI.
COCAMHEHMS | \ 110r0aToMHbBIe cnuptel. Kapbonossie kuciotel. Kupel. JKupel — MOpoayKThI
X B3aMMOJICHCTBHS TIJIMIEpUHA M BBICIIMX KapOOHOBBIX KuciIoT. Kpaxman u
LeulroI03a — InpupoaHsle  noisuMepel. benku. Ilonmmmepsr benkn —
o6uonoiaumepsl. [lomumepbl — BBICOKOMOJIEKYIIIPHBIE COSTUHEHMS.
JdemoncTpaumu. Mojenu MOJIEKYJT OpraHMYeCKHWX COeluHeHuid. ['opeHue
YIJIEBOIOPOIOB M OOHApy>KE€HHE NPOAYKTOB HX TropeHus. OOpasupl HEPTH U
IPOAYKTOB MX nepepaboTku. KauecTBeHHbIE peakuuu Ha 0estok. O3HaKOMIICHHE C
o0pa3naMu M3eIMi U3 TOJIUITHIICHA, TOJUIPOIMICHA, MTOJMBUHIIIXJIOPHUIA.
IloBTOpEHME, 00001IeHNE U CHCTEMATH3 AU 3HAHUM
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8 knace
TemaTnuyeckoe MIIAHNPOBaAHUE

TemaTnyeckoe IIaHMpoBaHue paccunTana B 8 kiacce — 70 yacoB

Ne H3y4yaemblii pa3ae, TeMa ypoka KoJu-Bo yac.
IL.on
Pa3nen 1. OcHoBHBbIE MOHSATHSI XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
NnpeCTABJIEHUI)
Tema 1. [lepBoHavajibHble XuMu4eckue mousaTus (184.)
1 IIpenmMer u 3agaun xuMuK. BelecTBa u UX CBOWCTBA. 1
2 MeTto/1bl T03HAaHUS B XMMUHU: HA0JIIOIEHUE, SKCIIEPUMEHT.
Jladboparopubiii ombIT Nel.  PaccMoTpeHwe — BemiecTB ¢
pPa3TUYHBIMU (PHU3UYECKHMH CBOMCTBAMH.
3 IIpakTuyeckas padora Nel 1
3HAKOMCTBO C JTJabopaTtopHbIM 00opynoBanuem. [IpaBuia
06e30macHoOi paboThl B XUMUYECKOH T1abopaTopuu
4 1
Uucrele BemecTBa U cMecu. JlaboparopHbiii onbIT Ne 2
Pasznenenne cmeceil. Pa3nenenue cMecu ¢ moMoIbi0 MarHuTa
5 IMpakTHyeckas padora Ne2 1
OuucTKa 3arps3HEHHON TOBapeHHOMN COIU
6 dusndeckue 1 XUMUUECKHUE SIBJICHUS. X UMUYECKHE PEAKIIHH. 1
JlabopaTopHbIii onbiT Ne3
IIpu3Haky NpoTEKaHUS XUMUYECKUX PEaKIIHil.
7 Mounekynbl M aTOMBl. ATOMHO-MOJIEKYJIIPHOE YU€HHE 1
8 1
[IpocThie ¥ CIOXHBIE BEMIECTBA. XUMUYECKUE DIEMEHTBHI.
JlaGopaTopHsbiii onbIT Ne 4
3HAKOMCTBO C 00pa3liaMM MPOCTHIX U CIIOKHBIX BELIECTB.
9 Xumudeckue 3y1eMeHThl. OTHOCHUTENIbHAsI aTOMHAs Macca 1
XUMUYECKHUX AJIIEMEHTOB. 3HAKH XUMUUYECKHUX JIEMEHTOB
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYECKUE (POPMYIIBL. 1
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca
11 Brruncienre MaccoBOM 1O XUMHUUYECKOTO 3JieMeHTa 1o dopmyse | 1
COEIMHEHMUS.
Ycemanosnenue npocmetiweri gpopmynvl eewjecmea no maccogvim
O0JIAM XUMUYECKUX INEMEHMO8.
12 BajieHTHOCTh XUMHUYECKHUX AJIIEMEHTOB. 1
Omnpenenenne BaJICHTHOCTH 3JIEMEHTOB 0 popMyJIaM UX
COCIMHEHUN
13 Cocrapnenue GopmMysl COCTMHEHHUI I10 BaJICHTHOCTH 1
14 3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUECKHE YPABHEHUSI. 1
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15 1
Tunsl xumMuueckux peakuuii. JJaboparopHbiii onbIT Ne 5

Paznoxenne ocaoBHOTO Kapbonara meau (II).
JlaGopaTtopHbiii onbIT Ne 6
Peaxuius 3amenieHus: Meu sKeJie30M

16 KonuuectBo BemecrBa. Monbs. Mossipnas Macca 1

17 Bbrunciennss mo XMMHUYECKHM YpaBHEHHUSIM KOJWUYEeCTBa, oObema, | 1
MacChl BEIIECTBA MO KOJIHYECTBY, 00BEMY, MAcCe PEarcHTOB WU
MIPOJYKTOB PEAKIUH.

18 KonTposbHnas padora Ne 1 1
1o teme: «IleppoHayaibHble XMMHYECKHE OHATHSY

Tema Ne 2. Kucsiopox (5 yacos)

19 AHam3 KOHTpoJIbHOU paboThl. Kucmopos, ero obmas 1
XapaKTEepPUCTHKA U HaXOKJCHUE B Tipupo/e. [lonydeHue kuciopoaa

20 Cgoiictpa kucinopoaa. [Ilpumenenue kucnopona. Kpyrosopor 1
KHCJIOPO/ia B IPUPOJIE.

21 | Bo3ayx u ero coctaB. O30H. CBOICTBa U IPIMEHEHHE. 1
TommBo M CIOCOOBI €T0 CKUTAHHS.

22 TernoBoi 3¢ (heKT XUMUIECKONH peaKIiH. 1

23 | IlpakTuueckas padora Ne 3 1
ITonyyenue u CBOMCTBA KUCIOPOJA

Tema Ne 3. Bonopox (7 yacos)

24 Bonopon, ero o01ias XxapakTepucTHKa U HAXOKACHUE B IPUPO/IE. 1
ITomyaenne Bonopoaa

25 CBoiicTBa U MPUMEHEHHUE BOJIOPOIa 1

26 | IlpakTuyeckasi padora Ne 4 1
[Tomyuenue BoIOpoJia U U3YUYEHHUE €r0 CBOMCTB.
B3aumonetictBue Bogopoaa ¢ okcuaom meau (1)

27 3akoH ABoraJipo. MossipHbIi 00beM razoB 1
28 | OTHOCHUTEINIbHAS TJIOTHOCTD T'a30B 1
29 OOBeMHBIC OTHOIICHHS Ta30B MPH XUMHUYECKUX PEAKIIASIX 1
30 | KonTpoasnas pa6ora Ne2 no teme «Kuciopox u Bogopoa» 1

Tema Ne 4. PactBopsl. Bona (74acoB, 6 yacoB + 1 yaca pe3epBHOro BpeMeHH, YPOK
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NMOBTOPEHUS U 00001IeHUs, CAMOCTOsATeILHAs padoTa)

31

AHanu3 KOHTPoJIbHOM paboThl. Bona — pactBopuTess. PacTBOpHI.
PactBopuMocTh BeniecTB B Boje. KoHIIEHTpanus pacTBOPOB.

32

MaccoBas nois PACTBOPCHHOI'0 BEIICCTBA B PACTBOPC. Pacuer
MacCoOBOM A0JIM paCTBOPCHHOI'O BE€UICCTBA B paCTBOPCE.

33

Boz[a B IIpHUPOAC. dusnyeckue ¥ XMMUUECKIE CBOMCTBA BOJbI

34

IpakTnueckas padora NeS
IIpurorosneHue pacTBopa ¢ 3aJaHHOM MacCOBOM J10JIEH
PAcTBOPEHHOI'0 BEILECTBA

35

[TpumeHeHue BoIbI U pacTBOPOB. KpyroBopoT BOJIbI B IPUPOJE.

36

O06006menwne 3Hanmii mo remam: «Kuciopona. Bomopon. Bona.
PacTtBOpBI»

37

CamocrositenpHas padora o remam «Kuciopoa. Bomopoa. Bona.
PacTtBOpBI»

Tema Ne 5. OcHOBHbBIE KJIacChl HEOPTAHUYECKHUX coelnHeHuii (9 4yacoB)

38

Oxcuapl. Knaccudpukanus. Homenknarypa. @usuueckue ceoticmaa
oKcu006. XUMUYECKHE CBOMCTBA OKCUIOB. [lonyuenue u
npuMeHeHue OKCuoos

JlabopaTopHbIii onbIT Ne7

BzaumopeiicTBue okcuia Marausi ¢ KUCJIOTaMHU.

JlabopaTopHbIii onbIT Ne§

B3anmonencTBre yriekucioro ra3a ¢ U3B€CTKOBOM BOJOU

1

39

OcnoBanus. Knaccudukanus. Homenknarypa. @usuueckue
ceoucmea ocrosanuu. Ilonyuenue ocnosanuil.
(CocTaB ocHOBaHMi1 1 X KiIaccUBUKAIHS)

40

CaoiicTBa ocHOBaHMN. IHAMKATOPBI.

JlabopaTopHbIii onbIT Ne9

[Tonydyenune ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3YUYECHHE UX
CBOICTB.

JlaGoparopubiii onbiT Ne 10

BzaumopeicTBue 1menoyen ¢ UHANKATOPAMHU, B3aUMOJICCTBHE
OCHOBAHHH C KHCIOTaMHU

41

Kucnotsl. Knaccuduxanms. Homenknarypa. @uszuueckue ceoticmaa
kucnom. Ilonyuenue u npumenenue kuciom. XuMU4YECKHE CBONCTBA
KHCJIIOT.

JlaGopatopubiii onbIT Nell

PactBopeHue xene3a u HMHKa B COJISTHOM KUCIIOTE

42

Comu. Knaccuduxanus. Homenknarypa. @usnyeckue cBoicTBa
COJIEH.
(CoctaB conell u ux kinaccupuKams)

43

CpoiictBa  coneil.  Ilomyuenme M OpUMEHEHHE  COJIEH.
JlabopaTopHslii onbIT Nel2 BriTtecHeHHEe 01HOTO MeTalia APYTUM
13 pacTBOpa COJIH

44

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX
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COCTUHEHUN.

45 | lIpakTnyeckas padora Ne 6 1
Pemienue skcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COEAUHEHUID)

46 | KouTpoabHasi padora Ne 3

mo TemMe Ne 4 O0001IeHHe CBeIeHUNH 0 BAXKHEHIIIUX KJaccax
HEOPraHN4YeCcKNX coeJMHeHuil

Pasznen 2. Hepnounqecknﬁ 3aKOH M epuoauvecKkasi CMCTeMa XUMHYECCKHUX 3JIEMECHTOB I[.

Tema Ne 6. Hepnommecncm‘i 3aKOH U mepuoaAnecKkass CuCreMa XuMHIECCKHUX JIEMEHTOB

HN. Menneiaeena.

JI.A.MeHnaejieeBa.
Crtpoenue atoma (8 gacoB)

47 AHamu3 KOHTpoJbHOM pabothl. Kiaccupukammss xumudeckux | 1
AJIEMEHTOB.
JlaGoparopubiii onbIT Nel3
B3anmopeincTere ruipOKCHIa HUHKA C paCTBOPAMU KHUCIIOT U
meno4yen
48 CrpoeHue aToma: JIpo, SHEPTeTUUECKUI YPOBEHbD. 1
49 CocraB s1pa aTomMa: IPOTOHBI, HEUTPOHBI. M30TOMbI 1
50 ®u3nyecKuil CMbICII AaTOMHOTO (TIOPSAKOBOr0) HOMEpa 1
XUMHYECKOT0 3JIEMEHTa, HOMEpa IPYIIbl U Mepruo/ia
nepuoAndeckoi cucreMbl. CTpOeHHE SHEPreTHUYECKUX YPOBHEH
aTOMOB NepBbIX 20 XUMUYECKUX 3JIEMEHTOB MEPUOINUECKON
cuctemsl /.M. Mennaeneena
o1 [Tepuonuueckas cucrema xumuueckux neMeHToB J[.M.Menneneesa | 1
52 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XMMHYECKUX 1
AJIEMEHTOB M UX COEIMHEHHI Ha OCHOBE MOJIOKEHUS B
nepuoauyeckoit cucreme /.M. MenneneeBa u cTpoeHus atoma.
53 [Mepuoanueckwii 3axon [{.11.MenneneeBa. 3nauenue 1
MEPUOANYECKOro 3aKkoHa. KU3HB U e TEIbHOCTD
A N.Menneneena
54 O0606menne 3Hannii o Teme «lleprognveckuii 3aKoH u 1
MEePUOINYECKas CUCTEMa XUMHUECKUX 3JIEMEHTOB
AN .MenneneeBa»
Paznen 3. Ctpoenue BeliecTBa
Tema Ne 7. Xumuueckas cBsizb. CTpoeHue Beniectn (94acoB)
55 DNEeKTPOOTPULIATENIBHOCTh XUMUYECKUX JIIEMEHTOB. 1
OCHOBHBIE BUJIbI XUMHYECKOU CBSI3H
56 OcHOBHBIE BHJIBI XUMIUECKOH cBsI3U. MoHHAs CBI3H 1
57 OcHOBHBIE BUIBI XUMUYECKOH cBsi3u. KoBaneHTHas cBsa3b. [lonsatue | 1
0 BOJIOPOJTHOM CBSI3M M €€ BIUSTHUHM Ha (PU3MUECKHUE CBOMCTBA
BEII[ECTB HA TPUMEPE BOJIBI.
58 OcCHOBHBIE BHIBI XUMHUYECKOI CBA3U. MeTauimyeckas CBs3b. . 1
59 Tunel KpUCTANIMYECKUX pEHIETOK (aTOMHas, MoJIeKyJsipHas, | 1
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MOHHAsl, MeTa/yinyeckas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB
BEILECTB OT THIA KPUCTAUTMYECKON PEIIETKH.

60 | CreneHb OKUCICHHUS

61 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakui. OKUCINUTEND U
BOCCTaHOBUTEb.

62 [ToBTOpEeHUE 1 06001IIeHNE 3HAHUH TI0 TEME:
Crpoenue aToma
Xumuyeckas cBsizb. CTpoeHHE BELIECTB

63 | KontpoabHas padoTa Ned
mo TemMam 6,7
IMepuoanyeckuii 3aK0H U MEPUOIMYECKAS CHCTEMAa XUMHYECKUX
ajemenToB JI.M.MenaeneeBa. CTpoenne aroma
Xumnueckasi cBsi3b. CTpoeHHe BellecTB

Tema 9.I'asiorennl (3 yaca)

64 AHanmn3 KOHTPOJIbHOM paboThl. [lookeHne raTloreHoB B
MEPUOINYECKOI TabIuUIle U CTPOCHUE UX aTOMOB. XJIOP.

65 XnopoBosiopoa. CosiHast KUCIIOTA U €€ COJH

66 | CpaBHUTEIbHAS XapaKTEPUCTUKA FaJIOTEHOB.
JladopaTopubie onbIThl.14 Pacrio3zHaBaHue COJISTHON KHCIIOTHI,
XJIOPUAOB, OpPOMMJIOB, MOAMJIOB U MOJA

67 | UToroBasi KOHTpPoJIbHasi paboTa

68 | AHanu3 UTOrOBOM KOHTPOJIBHOM pabOThl. Yok 0000IIeHUs 1
CHCTEMaTU3alliH 3HAHUI

69 | [Ipobnema 6e30MacHOro MCIOJIB30BAaHMS BEIIECTB M XMMHYECKHX
peakuui B IIOBCEAHEBHOM JKM3HM. TOKCHYHBIC, TOPHOYHE U
B3pBIBOOIIACHBIE BELIECTBA. bpITOBast XUMHUYECKasi TPaMOTHOCTb.

70 | Pemenue 3a/1a4 1o Kypcy XMMHHU 8 Kilacca

9 kJy1acc
TemaTnuyeckoe NIaHKPOBaHUE

TemaTn4yeckoe NJIaHMpPoOBaHNe paccuuTana B 9 kiacce — 68 yacos

e KoanuecTBo
/' N3yuaemblii pa3ieii, TeMa ypoka 4ACOB
/11
1. IloBTOpeHne Kypca 8 kiaacca (3 4.)
1 [Tepuonnueckuii 3akon u [ICXD [. 1. MenneneeBa B cBeTe

CTPOEHUS aTOMOB. XUMHU€ecKas CcBsi3b. CTpOCHHE BEUIECTBA.

23




naccuPUKaLs XUMUYECKUX pEaKLUi: peakui COEAUHEHNS
K , 1
2. paznoxkeHus, 3amenieHus, ooMeHa. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUN.
) acyeThl 10 XUMUYECKUM YpPaBHEHUSIM.
3 P e e 1
2. Knaccupukanus XuMHYeCKUX peakuuii (5 4.)
4 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
5 TernoBoit 3¢ ¢dexT XuMHUUeCKuX peakuuid. K30 - U dHAOTepMH- | 1
' YECKUE PEAKLIUH.
6 CkopocTth xuMudeckux peakuuii. [leppoHauanbHbie npeacraBieHus | 1
' 0 KaTajause.
7 OO6paTtumbie U HEOOPATUMBIE PEAKIIUU. 1
8. [ToHsiTHE O XUMUYECKOM PaBHOBECHH. 1
3. XumMn4eckne peakiun B BOAHBIX pacTBopax (9 4.)
9 DNEKTPOIUTHl U HEIEKTPONUThl. CYIIHOCTh 3JEKTPOJUTHUECKOH | 1
' JUCCOLUAIUH.
JEKTPOJIUTHYECKAs JUCCOLUAIUS KUCIIOT, IIEI0Ye, Conei.
10. |9 ; ; 1
11. | CunbHble 1 cnabbie 31€KTPONUTHL. CTENEHD AUCCOMALMH. 1
12. | Peakunu nonHoro ooOMeHa M ycloBHs MX IPOTEKAHUS 1
13. | Peakunu nonnoro ooMena. KauecTseHHbIE pEaKIMH. 1
14. | I'maponus conei. 1
15 XUMHUYECKHE CBOMCTBA KHCIOT, OCHOBaHUH, coneit B cete TO/ u | 1
" | OBP.
16 IIpakTnyeckas padora 1. CBolicTBa KMCIIOT, OCHOBaHUN U coueld | 1
" | KaK 2JIEKTPOJIUTOB.
17. | O6ob6ueHue Mo TeMe «IIEKTPOIUTUUECKAS] TUCCOITAALIUS 1
18 Konrposabnasi padora 1 «Xumuueckue peakuud B BOJHBIX | 1
" | pacTBOpax»
4. Hemerauisl (2 4.)
AHanu3 ~ KOHTPOJBbHOM  paborel.  OOmas  xapakrepucTtuka | 1
HeMeTaluIoB 1o ux nonoxkenuio B IICXD JI. . MenaeneeBa. 3a-
19. | KOHOMEPHOCTH W3MEHEHMs B IEepHOJax M TIpynmax CBOMCTB
HEMETaNIOB, U OOpa30BaHHBIX MMM BBICIIUX OKCHUIOB U KHCIO-
poJIcoiepKALUX KUCIIOT
OJIOPO/IHBIE COEIMHEHMSI HEMETAUIOB. M3MeHeHne KHUCI0THO-OC-
B " 1
20. | HOBHBIX CBOWCTB BOJOPOJIHBIX COECOUHEHUM HEMETALIOB B
NeproJax U Ipymnmnax
5. T'asorensl (4 4.)
21 [TonoxeHne rajoreHoB B MEPUOAMYECKOI cHcTeMe U cTpoeHue ux | 1
" | atomoB. DU3NYECKHE U XMMUYECKHE CBOMCTBA raJIOTEHOB
27 CpaBHuTeNnbHAs XapaKTepUCTHKa rajoreHoB. lIpuMenenue rano- | 1

T'CHOB.
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93 Xnoposogopoa. Ilomydenue. Pusmueckue cpoiictBa. Coinsnas | 1
" | kucnoTa u e€ conu
o4 IIpakTnyeckas padora 2. [lonyuenue xaopoBogopoa u uzyuenue | 1
" | ero cBOMCTB
o5 [TonoxkeHue KUCIOPOIa U CEPhl B MEPHUOTUUECKON CUCTEME XUMU- 1
" | UECKHUX DJIEMEHTOB, CTPOECHUE UX aTOMOB
26 Cepa. Amnotpornus cepbl. DU3ndecKkrue 1 XUMHUYECKUE CBOMCTBA 1
" | cepsl. [IpumeHeHue cepel.
27. | Ceposonopon. Cynbhusl 1
28. | Cepuucrtsiii ras. CepHuCTas KMCIIOTA U €€ COIH 1
29. | Oxkcun cepsl (V). Cepras kucnora u e€ conu 1
30. | OxucnuTenbHbBIE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI 1
31 IIpakTuyeckas padora 3. Pemenne sKkcriepuMeHTAIBHBIX 327124 110 | 1
| reme «Kucnopon u cepa»
32. | KonTpoabnas padora 2 «Kucnopon u cepa» 1
7. A3ot u ¢ocdop (9 u.)
AHanmu3 KOHTPOJbHON paboThl. Ilonokenue azora m ¢ocdopa B | 1
33. | meproaMYecKOi cHCTeMe XHUMUYECKUX BJIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, €ro CBOMCTBa U NPUMEHEHUE
34 AmvMmuak. ®usnueckue W xumuueckue cpoictBa. [lomyuenme u | 1
" | mpuMeHeHue
35 IIpakTnueckas padora 4. [lonyyenne amMMuaka u usydeHue ero | 1
" | cBOWCTB
36. | Comu ammonus 1
37. | Oxcun azora(ll) u oxcun azora(1V) 1
38. | A30THas KHUCJIOTa U €€ COIH 1
39. | OxucnurenbHbIe CBOMCTBA a30THOM KUCTIOTHI 1
20, | Pocdop. Amnorponust pocdopa. Croiictsa pocdopa 1
41. | Oxenn dpocdopa (V). Oprodocdopnas xkucaora u e€ conu 1
8. Yruepon u kpemuuii (7 4.)
[TonoxxeHue yriepona M KpeMHHUS B NMEPUOAMYECKON cucreme xu- | 1
42 MUYECKHUX OJJIEMEHTOB, CTPOEHHE HX AaTOMOB. AJUIOTPOIHbIE
" | MoguduKkauuu  yriaepoaa. XHMMHYECKHE CBOWCTBA  yriepoja.
AncopOrust
43. | YrapHblii ra3, CBOMCTBa U dbuznonornueckoe IeHCTBUE 1
44. | YTIEKMCIbIHA ra3. YTojbHas KMCI0Ta U €€ CONlu 1
45 [IpakTuyeckas padora 5. ITonyuenue okcuaa yraepoga(lV) u 1
" | u3ydenue ero cBoiicTB. Pacno3HaBanue kapOoHATOB
46 Kpewmuuii u ero coequnenusi. Cmexno. [{emenm. 1
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47. | O60o6menue no reme «Hemeramib» 1
48. | Konrpoabnas padora 3 «Hemerambsn 1
9. MetaJuibl (13 4.)
AHanu3 KoHTposibHOH padoThl. [lonoxenne metaios B [ICXD 1. 1
49. | . MenpeneeBa. Merainyeckas ¢Bsi3b. PU3M4ECKUE CBOMCTBA
METaJIJIOB.
Haxoxpaenune metauioB B MpHpojae W oOIue crocoObl ux moiy- | 1
50. | yeHwus.
XUMUYeCKHEe CBOMCTBA METAJLIOB. Pl cTaHIapTHBIX AMeKTpoAHbIX | 1
51 P
" | MOTEHIMANIOB (PJEKTPOXUMHUUECKUIA DS/l HAMIPSDKEHU) METAIIOB
59 [Ilenounsle Metamuibl. Haxoxaenue B mpupoae. dusnyeckue u 1
" | XMMHUYECKHEe CBONCTBA
53 Oxcupl U TUIPOKCHIBI LIEJIOUYHBIX MeTaiioB. [Ipumenenue mie- 1
" | IOYHBIX METAJIJIOB
54 [lemouno3zemenbHbIe MeTa/LTbl. Haxoxxaenue B mpupoae. Kanpiuii | 1
" | ¥ ero coelMHeHus
XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHESHUS 1
55.
56 Amomunnii. Haxoxaenue B ipupoje. CBOMCTBa altOMUHUS. 1
" | AMQOoTepHOCTh OKCHIA U TUIPOKCH]IA ATTFOMUHHUS
Kenezo. Haxoxnenue B npupoae. CBoiicTBa xene3a 1
o7,
58. | Oxcnasl, ruapokcuasl n conu xenesa (1) n xenesa(lll) 1
59 IIpakTuyeckas padora 6. Pemenne skcriepuMeHTaBHBIX 331249 110 | 1
" | Teme «MeTabl U UX COSAUHEHUSD.
60 [Ipumenenune MeramioB u ux coenuHeHuil. I[logroroBka k KoOHT- | 1
" | ponbHO# pabore.
61. | Konrpoabnas pabora 4 «MeTtanib» 1
10. KpaTkue cBegeHust 00 OpraHm4ecKux coeqmHeHusx (6 4.)
62 AHanu3 KOHTPOJIbHOM paboThl. [lepBoHaUaIBHBIE CBEACHUS O 1
" | cTpOeHMH OpraHUYECKUX BEIIECTB
63. | YraeBoaopoasl 1
64. | Kucmoponconepxamiye opraHn4ecKue COeAMHEHMs 1
65. | A30TcojepKallue OpraHMYECKHE COCTMHEHUS 1
66. | ATorosasi KOHTpPOJIbHas padoTa 3a Kypc XUMHHU 9 Kilacca 1
IHoBTOpEeHue, 00001ICHNE U CHCTEeMATU3AUA 3HAHUH (2 4.)
67 AHanu3 KOHTpoJIbHOI paboThl. [ToBTOpeHNe u 06001meHne 3Hanuit | 1
" | 3a kypc 9 knacca
68. | CucremaTuzanus 3HaHUH 3a KypC XUMHH 1
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Kane}mapno —TEMATHYIECCKOC IVIAaHUPOBAHHUEC

8 kiaacc- 70 yacos

ILE.Pym3utuc, ®@.I'. ®eabaman, Xumus, 8 kiaace, M.:Ilpocsemenue, 2016

Kaneﬂuapﬂo-TeMaaneCKoe INIAHUPOBAaHUE pacCUUTaHa

B 8 kiacce -70 yacoB

Tema ypoka

Ko.1-
BO
qac.

KaJsiengapHubie cpoku

IJIaH

dakr

IIpumeyanu
e.

Pa3znen 1. OcHOBHbIE MOHATHSI XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHHUIT)
Tema 1. IlepBonayasibHble XumMn4yeckne nousaTus (184.)

[Ipenmer u 3amaun xumuu. BemiectBa u
HUX CBOMCTBA.

1

Metonbl HO3HAHUSA B XUMHUU:
Ha0JII0/IEHUE, SKCIIEPUMEHT.
JlaGopaTropHblii ONBIT Nel.
PaccmoTpenue BemiecTB ¢ pa3iMYHBIMHU
(GU3MUEeCKUMHU CBOICTBaMHU.

IIpakTnyeckas padora Nel
3HAKOMCTBO C TaOOPaTOPHBIM
obopynoBanueM. [IpaBuna 6e3omacHoit
paboThl B XUMHYECKOH JIAOOPATOPUH

YucTele BenecTBa 1 CMECH.
JlabopaTopHbIii onbIT Ne 2

Pazngenenne cmeceii. Pa3genenue cmecu ¢
ITOMOILIBI0O MarduTa

IIpakTyeckas padora Ne2
OuncTka 3arpsi3HEHHOW  TOBApeHHOU
COJIH

duzndyeckre U XUMHUYECKHE SIBJICHU.
XUMUYECKUE PEAKIIUU.

JlabopaTopHbIii onbiT Ne3

[Ipyu3Haku  OpOTEKaHUS ~ XUMHYECKHUX
peaKuui.

Monexyinbl ¥ aTOMbl. ATOMHO-
MOJIEKYJISIPHOE YUEHHE

[IpocTteile U CIOXHBIE  BEIIECTBA.
XuMU4YeCKue JJIEMEHTBI.
JlabopaTopHbIii onbIT Ne 4

3HAKOMCTBO C 00pa3liaMH MPOCTHIX U
CJIOXHBIX BEILECTB.

Xumnueckue 3neMeHThl. OTHOCUTENIbHAS
aTOMHas Mmacca XUMHNYCCKHUX DJICMCHTOB.
3HaK1 XUMUYECKUX DIIEMEHTOB
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10

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumuyeckue Gpopmyisl. OTHOCHUTEIbHAS
MOJIEKYJISIpHas Macca

11

Brruncienune MaccoBOU JI0JIA
XUMHYECKOr0 JJieMeHTa 1o ¢opMmyie
COC/IMHEHUSI.

Yemanoesnenue npocmetiweti  gpopmynei
gewecmea N0 MACCOBLIM  OOAAM
XUMUYECKUX 2TIeMEHMO8.

12

BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB.
Omnpenenenne BaJEHTHOCTH 3JIEMEHTOB
1o opmynam UX COIMHEHHH

13

Cocrasienue GopMyJI COCTUHEHUH I10
BAJICHTHOCTH

14

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPaBHEHHUS.

15

THUnbl XUMHUYECKUX PEAKITUAM.
JladopaTtopHublii onbIT Ne 5 Paznoxenue
ocHoBHOro Kapoonara meau (I1).
JlabopaTopHblii onbIT Ne 6

Peaknus 3amenieHnst MeIu Keae30M

16

KonunuectBo BellecTBa. Mojb. MOJ'IHpHaH
macca

17

Beruncienus o XUMUYECKUM
YpaBHEHHUSAM KOJMYECTBA, 00bEMa, Macchl
BEIIIECTBA 110 KOJUYECTBY, 00bEMY, Macce
pEeareHTOB WX NMPOJYKTOB PEAKIIUH.

18

KonTposbnas padora Ne 1
1o teme: «IleppoHayanbHbIE
XUMHUYECCKHUC ITIOHATHU

Tema Ne 2. Kucaopoa (5

4acoB)

19

AmnHanu3 KOHTpOJIbHOM paboTsl. Kucnopon,
ero o01as XapakTepUcTHKa U
HaxoxJeHue B npupozae. Ilonyuyenne
KHCJIOpOJa

1

20

CaoiictBa kucnopoaa. Ilpumenenne
kucnopozaa. Kpyrosopor kucnopona B
IIpUpOJIE.

21

Bo3nyx u ero cocraB. O30H. CBoiicTBa U
pUMEHECHHE.
TormmBo n CHOCO6BI €ro CKUraHusl.

28




22 TerutoBoit ekt xumudueckoit peakiuu. | 1

23 | IpakTHueckas padora Ne 3 1
ITonyyenue u CBOMCTBA KUCIOPO/Ia

Tema Ne 3. Bonopoa (7 yacoB)

24 Bonopon, ero o61as xapakTepucTiuka u 1
HaxoxieHue B pupoze. [lomyuenne

BOJIOpOJa
25 CBolicTBa U MPUMEHEHHUE BOJIOPOIA 1
26 | IlpakTHueckas padora Ne 4 1
[Noyyenue Bogopo/a 1 U3y4eHHe ero
CBOMCTB.
BzaumMoneiicTBre BOI0OpoIa ¢ OKCHIOM
menu (1I)
27 3akoH ABoraJipo. MossipHbIi 00beM 1
ra3oB
28 | OTHOCHUTENBHAS TUIOTHOCTH I'a30B 1
29 | OObemMHBIE OTHOIICHUS Ta30B IPH 1

XUMHYCCKUX PCAKIUAX

30 | KonTpoasnas pa6ora Ne2 o Teme 1
«Kucgaopoa u Bogopon»

Tema Ne 4. PacTtBopsl. Boga (74acoB, 6 yacos + 1 yaca pe3epBHOro BpeMeHH, YPOK
MOBTOPeHMS M 00001eHNs], CAMOCTOSATEIbHAsA padoTa)

31 AHanu3 KOHTPOJIbHOM paboThl. Bona — 1
pacTtBOpuTENh. PacTBOpHI.
PacTBOprMOCTH BemIeCTB B BOJIE.
KonueHTpanus pacTBOpoB.

32 MaccoBas JI0JIS pactBopeHHOrO | 1
BEIIECTBA B pacTBope. Pacuer maccoBoit
JIOJM  PacTBOPEHHOTO  BEIeCTBa B
pacTtBope.

33 Bona B nmpupone. dusnyeckue u 1
XUMHUUYECKHE CBOMCTBA BOIbI

34 | IlpakTHyeckas padora Ne5 1
IIpurorosneHue pacTBopa ¢ 3aJaHHON
MAacCOBOM 10JIei paCTBOPEHHOTO
BEIIECTBA




35

IIpuMeHeHne BOJbI U pacTBOPOB.
Kpyroeopot BoabI B ipupoe.

36

0O00011IeHrEe 3HAaHUH 110 TEMaM:
«Kucnopon. Bonopon. Boga. PactBopb»

37

CamocrostenbHas paboTa Mo TeMaM
«Kucnopon. Bonopon. Boga. PactBopb»

Tema Ne 5. OcHOBHbBIE KJIacChl HEOP

ranm4vec

KHX coeuHeHHH (9 yacoB)

38

Oxkcunpl. Knaccudukanms.
Howmenknarypa. Quzuueckue ceoticmea
oKcu0o6. XUMHUYECKHE CBOMCTBA
OKCUMOB. [lonyuenue u npumenenue
OKCUO08

JladopaTopHblii onbIT Ne7
BzaumMoneiicTBue OKCHIa MarHusa
KUCJIOTaMU.

JlabopaTropHblii onbIT Ne§
B3aumopeicTBue yriaekucioro rasa ¢
HM3BECTKOBOH BOJOM

39

OcnoBanust. Knaccuduxanusi.
Homenknarypa. Qusuueckue ceovicmea
ocnosanuu. Ilonyuenue ocnoganuil.
(CocraB OCHOBaHHMIA U UX
KJ1accu(uKanus)

40

CaoiicTBa ocHOBaHMN. IHAMKATOPBI.
JlabopaTopHbIii onbIT Ne9
ITomy4yenue oca kOB HEPACTBOPUMBIX
TUAPOKCUIOB U U3YUYEHUE UX CBOMCTB.
JlabopaTopHslii onbIT Ne 10
B3auMozeicTBue 1mIenoyei ¢
MHAMKATOpaMH, B3aUMO/ICIICTBHE
OCHOBaHUM C KUCIOTaMH

41

Kucnotsl. Knaccuduxarms.
Howmenknarypa. Qusuueckue ceoticmea
kucnom. Ilonyuenue u npumenenue
Kucaom. XUMUYECKUE CBOMCTBA KUCIIOT.
JlaGopatopubiii onbIT Nell
PactBopeHue xkenes3a U IUHKA B COJISTHON
KHCIJIOTE

42

Comu. Knaccudukanus. Homenknarypa.
dusnyeckre cBOMCTBA COJIEH.
(CoctaB coneil u ux kinaccupuKams)

43

CpoiictBa  coneil. Ilonyyenue u
npuMeHeHue coneil. JlabGoparopHbiii
onbplT Nel2  BriTecHeHue  OIHOrO
MeTajula IpyruM U3 pacTBopa COIu

44

I'eneTnueckas CBA3b MEXIY KJIaCCAMU
HEOPraHWYECKUX COCTMHEHUN.

45

IIpakTuyeckasi padora Ne 6
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Pemmenue sxcriepuMeHTATBHBIX 33144 110
Teme «OCHOBHBIE KJIACCHI
HEOPTaHWMYECKUX COCIMHCHUIN

46

KonTpoabnas padora Ne 3

mo reMe Ne 4 O0o01IeHne cBeIeHUu 0
BaKHEHIIMX KJIACCAX HEOPTraHUYeCKHX
coeuHeHu

Pa3nen 2. [lepuoauyeckuii 3aK0H U MepHOANYECKAs] CHCTEMA XUMHUYeCKUX dj1eMenToB /1. U.
Menpeieena.

Tema Ne 6. Ileproauyeckuii 3aKoH U MePHOANYECKAs] CHCTEMA XUMUYECKHX 3J1eMEHTOB
JI.A.Menaeneena.
Crtpoenue atoma (8 yacoB)

47

Ananuz KOHTPOJIbHOU paboTHI.
Knaccudukanus XuMU4IeCKHX 3JIEMEHTOB.
JlabGoparopubiii onbIT Nel3
BzaumopeiicTBre ruapokcuaa UHKa ¢
pacTBOpaMH KUCJIOT U LIEN0YEH

1

48

Ctpoenue aToMa: siApo, SHEPTreTUIECKHIA
YPOBEHb.

49

Cocras si1pa aTOMa: IPOTOHBI,
HeWTpoHsl. M30TombI

50

Du3nyecKuil CMBIC aTOMHOT'O
(MOPsIIKOBOT0) HOMEpPa XUMHUYECKOTO
AJIeMEeHTa, HOMepa TpYyMIbl U epruoaa
nepuoanydeckoi cucreMmbl. CTpoeHue
HSHEPreTUYECKUX YPOBHEW aTOMOB
nepBbIX 20 XUMUYECKUX JIEMEHTOB
nepuoauyeckou cucremst J1.1.
Menpaeneena

51

[leprognueckas cucteMa XUMAYECKUX
anemeHnToB J[.M1.MeHnieneera

52

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
aTOMOB XMMHMUECKUX JIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE MOJIOKEHUS B
nepuoanueckou cucreme [1.1.
MeHnneneeBa U CTPOEHUS aToMa.

53

Ilepnognueckmii 3axoH [{.11.Menneneena.
3HaueHue NePUOINYECKOr0 3aKOHA.
Ku3Hb U AeATeNHLHOCTE
JI.11.MennaeneeBa

54

O00011IeH1Ee 3HAHMIT 110 TEME
«ITepuogmyeckuii 3aKOH U
HepI/IOI[I/IquKaSI CUCTEMA XUMHNYCCKUX
snemenToB .M. MenneneeBay
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Pa3nen 3. CTpoenue BemecTBa
Tema Ne 7. Xumnueckas cBsizb. CTpoenne BemectB (94acoB)

55 DIEKTPOOTPULIATEIIBHOCTh XUMUYECKIX 1
3JIEMCHTOB.

OcHOBHBIE BUIBI XUMHYCSCKOH CBSI3H

56 OCHOBHEIC BUJIBI XUMHYCCKOM CBSI3HU. 1
Honnas cBsI3b

57 OCHOBHEIC BHJIBI XUMHYCCKOM CBSI3HU. 1
Kosanentnas cBa3b. [loHsaTre o
BOJIOPOJIHOM CBSI3U U €€ BIIUSIHUU HA
(bu3rYecKue CBOMCTBA BEIIECTB Ha
IPUMEPE BOJIBI.

58 OCHOBHBIE BBl XUMHUYECKOI CBS3U. 1
Mertamnmndeckas CBA3b. .

59 Turmbr KPUCTAJUTHYECKUX pemietok | 1
(aromHas, MOJICKYJISIpHAsI, ~ WOHHAs,
MeTaUTMYeCcKasi). 3aBHCUMOCTD
(U3HYECKUX CBOWCTB BEHISCTB OT THUIIA
KPUCTAJUTMYECKOUN PEIICTKH.

60 CreneHb OKHUCIIEHUS 1

61 OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC 1
peakuu. OKUCTUTEND U
BOCCTAaHOBUTEIIb.

62 [ToBTOpenue n 0000IIeHNE 3HAHUIN TIO 1
TeMe:

Crtpoenue aToma
Xumuyeckas cBsizb. CTpoeHHE BEIIECTB

63 | KonrpoabHasi padoTa Ned 1
mo TemMam 6,7
IHepuoauyeckuii 3aKoH U
NnepuoJuYecKasi CHCTeMa XUMHYeCKHX
aeMenToB JI.A.MeHnjeneeBa.

CtpoeHue atoma
Xumuueckas cBsi3b. CTpoeHue
BeIleCTB
Tema 9.I'asiorensl (3 yaca)

64 | AHanu3 KOHTPOJIBbHOU paboTBHI. 1
[TonorxeHwe TaJOreHOB B MIEPHOMICCKON
TabIUIIEe U CTPOECHUE UX aTOMOB. XJIOP.

65 Xnopoonopos. ComsiHas KUCIOTa U e€ 1
conu

66 | CpaBHUTENbHAS XapaKTEPUCTUKA 1
rajJoreHoB.

JlabopaTopHble onbIThl.14
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Pacno3naBanue CONSHON KHCIIOTEHI,
XJIOPHJIOB, OPOMUIOB, MOJUAOB U HOAA

67

HTorosasi KOHTpPoJIbHAs padoTa

68

AHaau3 UTOroBOM KOHTPOJIbHOM pabOTHI.
Ypok 00001IeHHs U CHCTeMAaTH3aIluN
3HAHUMN

69

[IpobGnema 6Ge301acCHOTO HCIIOIb30BAHMS
BEIIECTB W XHMMHYECKUX pEakluil B
MMOBCEAHEBHON  JKM3HH.  TOKCHUYHEIE,
roproure M B3PHIBOONACHBIC BEIIECTBA.
brITOBasi XUMUYECKast FPAaMOTHOCTb.

70

Pemienue 3amad no Kypcy XumMuu 8
KJjlacca
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KanennapHo —TemaTuyeckoe mJiaHHpoOBaHue
9 kaacc- 68 yacosn
ILE.Pym3utuc, ®@.I'. ®eabaman, Xumus, 9 kiaace, M.:Ilpocsemenue, 2016

Ka.]]eHZ[apHO-TeMaTI/I‘lECKOC INIAHUPOBAaHUE pacCUUTaHa

B 9 Kkiacce -68 yacos

Kou- Kasiengapueie cpoku IIpumeyanue
Ne H3yuaemblii pasjael1, Tema BO JIaH dakT
n/m Ypoka 4acoB
1. IloBTOpenne Kypca 8 kiacca (3 4.)
[Tepuoauueckuii 3aK0H U 1
I[ICX5 M. . Menneneepa B
| cBETE CTpPOEHUS aTOMOB.
Xumnueckas cBs3b. CTpoeHue
BEIIECTBA.
Knaccudukanus xumuueckux | 1
peaxuii: peakiuu
COEJIMHEHUS, Pa3JIOKEHUS,
2. 3aMeIleHns, 0OMEHa.
OcHOBHBIE KJ1acChl
HEOPraHUYECKUX COEAMHEHUH.
PacyeTsl o XuMHUECKUM 1
3 YPaBHEHUSIM.
2. Knaccuukanus XuMu4ecKux peakumii (5 4.)
OxucauTenpHo- 1
4 BOCCTAaHOBUTEIIbHBIC PEAKIINU
Tennosoi apdekr | 1
5. | XUMHUYECKUX DPEAKIUA. K30 -
Y DHJIOTEPMUYECKUE PEAKIINH.
Ckopoctb xumuueckux | 1
6. | peaKLHi. IlepBonavanbHbIE
MIPEJICTaBICHUS O KaTalu3e.
7 Obparumble u HeoOpaTtumsle | 1
peaxuu.
8 ITonssTie 0 xumuueckoMm | 1
pPaBHOBECHHU.
3. XuMun4yecKue peakium B BOAHbIX pacTBopax (9 4.)
DJIEKTPOJIUTHI m|l
HEDJIEKTPOJIUTHI. CymHocTtb
o IIEKTPOJINTUYECKON
JUCCOLIMALINY.
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10.

DNEKTPOIUTHYECKAS
JUccoLanus KHCJIOT,
IIea04eit, ConeH.

11.

CunpHbIC W CIIa0BIE 3JIEKTPO-
auThl. CTENICHb UCCOIMAIIHH.

12.

Peakuuu wmonHOro oOMeHa u
YCIIOBUS UX MTPOTEKAHUS

13.

Peakiiuu woHHOrO OOMEHA.
KauecTBeHHBIC peaKIIHH.

14.

I'maposnus cosneil.

15.

XUMHYEeCKHE CBOMCTBA KHUCJIOT,
OCHOBaHMH, CcOJICH B CBETE
T3/ u OBP.

16.

IIpakTnyeckas padora 1.
CBoiicTBa KHCIOT, OCHOBaHHUU
Y COJIEH KaK JIEKTPOJIUTOB.

17.

O060061IEHNE o TEME
«INEKTPOIUTHYECKAS
JIUCCOLIAALIAS

18.

KonrTpoasnas  paGora 1
«XUMMHYECKHE  pEaKUHH B
BOJIHBIX PacCTBOPAX»

4. HemeTa/Libl (2 4.)

19.

AHaJIN3 KOHTPOJIBHOM paboThI.
Obmas XapaKTepUCTHKA
HEMETaJJIOB o ux
nonoxenuto B [ICXD . WU.
MenpeneeBa. 3aKOHOMEPHOCTHU
U3MEHEHHS B TEPHOAAX U
rpymnnax CBOWCTB HEMETAJUIOB,
U 00pa30BaHHBIX UMM BBICILIUX
OKCHJIOB u KHCJIO-
POICOAEPIKAIIMX KUCIIOT

1

20.

Bonopoansie COEIUHEHUS
HEMETAJJIOB. U3menenue
KHCJIOTHO-OCHOBHEIX CBOWCTB
BOJIOPOJTHBIX COeTUHEHUN
HEMETaJUIOB B TIEPHONAX W

rpynmnax

5. T'asorensl (4 4.)

21.

IlomoxxeHue  TajJor€eHOB B
MEPUOJUYECKON CHUCTEME U
CTpOEHUE ux aTOMOB.
duszndecke W XUMHYCCKHE
CBOMCTBA TaJIOTCHOB

1
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22.

CpaBHuTenbHas 1
XapaKTepUCTHKA  TaJOreHOB.
IIpuMeHeHne rajoreHos.

23.

XmopoBogopoa. Ilomyuenwue. | 1
®duznyeckue CBOIICTBA.
ConsiHast kucioTa u e€ coiau

24.

IIpakTnyeckass padora 2.|1
[Tonyuenune xynopoBogopona u
W3yYECHHUE ETO CBOMCTB

25.

[TonoxxeHue kucaopoa u cepsl | 1
B IIEPUOJUYECKON cucTeMe
XUMHYECKHX 3JIEMEHTOB,
CTPOEHHUE UX aTOMOB

26.

Cepa. AmioTpomnusi cepsl. 1
duznyeckue 1 XUMUYECKHUE
cBoricTBa cepsl. [Ipumenenune
CEpBI.

27.

CepoBogopona. Cynbduabt 1

28.

Cepuuctsiii ra3. Cepuucras | 1
KHCIIOTa U €€ CoNn

29.

Oxcun cepol (VI). Cepnas | 1
KHCJIOTa U €€ COJIN

30.

OxucnuTenpHble cBoiictpa | 1
KOHLICHTPUPOBAHHOW  CEPHOMU
KHCIIOTBI

31.

IMpakTuueckass paGora 3. |1
Pemenue skcrepuMeHTaIbHBIX
3a1ad no teme «Kucnopox u
cepa»

32.

Kontponbnass  padora 2|1
«Kucnopon u cepar

7. A3ot u ¢ocdop (9 u.)

33.

AHanu3 KOHTPOJIBHOU paboThL. | 1
[Tonoxenue azora u docdopa
B INEPUOJUYECKOM CHCTEME
XUMHUYECKHUX AJIEMEHTOB,
CTPOCHHE UX aToOMOB. A30T,
€ro CBOMCTBA M MIPUMEHEHUE

34.

AMMuak. du3nueckue u|ll
XUMHUYCCKUC CBOICTBA.
HOJ'Iy‘ICHI/IC U IPpUMCHCHUC

35.

IMpakTnyeckass padora 4. |1
[Tonyuenue aMMHaKa u
M3y4YEHHE €TI0 CBOMCTB

36.

Coyit aMMOHUS 1
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37.

Oxkcun azora(ll) wu  okcun
asora(lV)

38.

A30THAs KHUCIIOTA U €€ COIn

39.

OKHUCIIUTENRHBIE CBOMCTBA
a30THOM KHUCJIOTHI

40.

docdop. Aunnotponust
dhochopa. CroiicTa dhochopa

41.

Oxkcup docdopa (V).
OptodocdopHas kucnora u e€
conu

8. Yruepon

U KpeMHu# (7 4.)

42.

[Tonoxkxenue  yrmepoga U
KpEMHUSI B MEPUOIMYECKON
CHUCTEMC XUMHUYCCKUX
AJIIEMEHTOB,  CTPOEHUE  HX
aTOMOB. AmioTponHbie
MoauUKaIIU yriiepoza.
XuMH4ecKue CBOIiCTBa
yraepoaa. Aacopouus

1

43.

VYrapHslii ra3, cBOWCTBa U
dbuznonoruueckoe nencTere

44,

VYraekucnelii ra3. YrojiabHasg
KHCJIOTa U €€ COJIn

45.

[TpakTnyeckas padora 5.
[Tony4yenue okcuaa
yraepoaa(1V) u uzydenue ero
cBolicTB. Pacnio3HaBanue
KapOOHATOB

46.

Kpemuuit u ero coenuHeHus.
Cmexno. Ilemenm.

47.

O00011EeHME 10 TEME
«HemeTtarien»y

48.

KonTpoubnas padora 3
«HemeTtareny

9. Merasubl (13 4

)

49.

AHaIn3 KOHTPOJIbHOM paboTHI.
[TonoxeHue MeTaIoB B
I[ICX5 . . Menneneena.
Mertannnueckas CBs3b.
®usnieckue CBONCTBA
METAJLJIOB.

1
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50.

Haxoxnenne MetaiuioB B |1
MPHUPOJIC U OOIIHE CTIOCOOBI UX
MTOJTYYCHUSI.

51.

XHUMHUYeCKre CBOMCTBA 1
MeTasuIoB. Psi craHgapTHBIX
AJIEKTPOJIHBIX MMOTEHIIMATIOB
(2MEKTPOXUMHUYECKUH PsiT
HaNpsDKEHUI ) METaJNIOB

52.

[Ienounkie METAILILI. 1
Haxosxnenue B npupoje.
dusnyeckrue U XUMUYECKHE
CBOMCTBa

53.

Oxcubl ¥ TUIPOKCHIBI 1
IIEJIOYHBIX METAJIJIOB.
[IprMeHeHre MEeT0YHbIX
METaJIJIOB

54,

[llenouno3zemenpHbIe MeTAILIEL. | 1
Haxoxnenue B mpupoe.
Kanpuuii u ero coenuHeHus

55.

JKECTKOCTH BOABI U CITOCOOBI 1
€€ ycTpaHEeHUs

56.

Amromunuii. Haxoxnenne B 1
npupoje. CoicTBa
amroMUHUSA. AMQOTEPHOCTh
OKCHJIa ¥ TUJIPOKCUA
ATFOMHHUS

57.

Keneso. Haxoxnenue B 1
npupose. CBoicTBa xese3a

58.

Oxcuppl, THAPOKCUABI M comn | 1
xenesa (1) u xeneza(lll)

59.

IMpakTnyeckass padora 6.1
Pemienne skcnepuMeHTAIBHBIX
3a7a4 no teMe «MeTaibl U UX
COCIUHEHUS.

60.

[Ipumenenune MmetamnoB M ux | 1
coenuHenuit. lloaroroBka k
KOHTPOJIbHOM paboTe.

61.

KonTtposbnas padora 4 1
«MeTamb

10. Kparkue cBeeHust 00 OpraHn4ecKux coequHeHusAx (6 4.)

62.

AHau3 KOHTPOJIbHON paboThl. | 1
IlepBoHavaIbHBIE CBEICHUS O
CTPOCHHMH OPTraHUYECKUX
BEILIECTB
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63.| YIIEBOJOPOILI 1
Kucnopoxaconep:xaine 1
64. OpraHUYECKUEe COCTUHEHUS
A3oTconepxaiue 1
65. OpraHUYECKUe COCTUHEHUS
HNToroBasi KOHTPOJIbHAS 1
66.| padoTa 3a Kypc Xxumuu 9
KJjlacca
IToBTOpEHUE, 00001IeHHE U CHCTEMATH3AUA 3HAHUHT (2 4.)
AHalu3 KOHTPOJIBHON paboTHI.
67.| [loBropenue u o0o0IICHHE
3HaHUM 3a Kypc 9 kiacca
68 CucreMaru3zaiys 3HaHUN 3a

KypC XUMHUHU
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