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1. IosicHuTe/IbHAS 3anMCKA K padoyeil mporpamMmme mo XxumMuu B 9 kJacce.

1.1. eanb o0ydyeHusi: OCBOCHHE OOYYAIOMMMHCS 3HAHWK O (yHIAMEHTATBHBIX XUMHUUYECKHX
3aKOHaX M MPUHIUIAX, JEXKAIMX B OCHOBE COBPEMEHHOW XMMHUYECKOW KapTUHBI MHpa; Hauboiee
BO)XHBIX OTKPBITUSAX B OOJIACTH XMMMHHU, OKA3aBIIUX OIPEEISAIONIee BIMSHUE HA PAa3BUTHE TEXHUKHU U
TEXHOJIOTUH; METOJaX HAyYHOr'O IMO3HAHMS MPHUPOJBI; OBJIAJACHUE YMEHUSMH NPOBOAUTH HAOIIOACHUS
NPUPOIHBIX SBICHUH, OMHUCHIBATH U 0000IIATh Pe3yIbTaThl HAOIIOACHUI

1.2. 3apaum o0yuyeHmusl.

l.o0ecrieueHre CO3HATEIILHOTO YCBOCHHS YYAIIMMUCS BaXXHEWIIMX XUMHUYECKUX 3aKOHOB, TCOPHUH,
TTOHATHH;

2.3HaKOMCTBO YYaIllUXCsl C METOJaMHU XUMUYECKON HAYKH;

3dopmMupoBaHre HAyYHOTO MUPOBO33PEHUS, a TAK)KE IOHUMAHMS TOTO, YTO XUMUYECKOE 00pa3oBaHHe
— 00s13aTENbHBIN 3JIEMEHT KYJIbTYPbI, HEOOXOAUMBIN KaXKIOMY YEJIOBEKY;

4.BocIMITaHUE TPYIOJIIOOHS, HPABCTBEHHOCTH, OEPEXKHOr0 OTHOWICHHS K MPUPOZIE, YBKEHUS K
peoOpa3youM BO3MOKHOCTSIM HayKH, TIOHUMAaHHUE IPUOPUTETA 00IICYETIOBEYECKIX [ICHHOCTEH;

5.pa3BUTHE MBIIUICHUS YYAIIUXCS, UX CAMOCTOSTEIILHOCTH U TBOPYECKOW aKTUBHOCTH B OBJIAJICHUU
3HAHUSMH, 00yUeHHE Pa3HOOOPA3HBIM BHJIAaM YUCOHOH JIEATEIILHOCTH;

6.00ecrieyeHre 3HAKOMCTBA C TJIABHBIMH HAIPABICHUSMH XUMH3AIlMA HApPOJHOTO XO3HCTBa, C
BO3PACTAIOIIMM 3HAYCHHEM XHUMHH B OKpPYXKAIOIICH JIEHCTBHTEIBHOCTH, CIOCOOCTBOBaHUE K
peoI0JIeHHI0 XeMo(hoOuu;

7.bopMHUpOBaHNUE MPAKTUYECKUX YMEHHUI M HABBIKOB, MPO(OpUEHTAIIMOHHAS MOIrOTOBKA YYaIIHXCS,
HampaBJieHHasT Ha oOecmeueHne CO3HATeIbHOro BbeIOOpa mpodeccun u (GopMUpOBaHHS AKTUBHOM

JKA3HEHHOH MO3UIINH
1.3. KosauuecTBo 4acoB 1o nporpamMe B Hemeno — 2. KonnuecTBo yacoB Mo yueOHOMY IUTaHy
mKousl — 2. KonnuectBo yacos B rojg — 66.

Bo3moxHO mpoBeneHMe y4eOHBIX 3aHATUH B JAUCTAHIIMOHHOM pexume. [Ipu  mpoBeneHuun
JTUCTAaHIIMOHHBIX 3aHITHM MCIIONB3YIOTCA oOpa3zoBarenbHble miatdopmer POIL, Dnoc, BugeomaTepuraibl
¢ mpuMeHeHrueM Zoom, Youtube, BuaeoypokH.

1.4. O:xupaembie pe3yabTaThl.
B pesynbrare nzydyeHuss XMMHUU BBIITYCKHUK HAYUUTCS:

* ONUCBIBATH CBOMCTBA TBEPBIX, KUAKUX, FA3000pa3HbIX BELLECTB, BBIJEISISI UX CYLIECTBEHHbIE PU3HAKHY;
* XapaKTepU30BaTh BELIECTBA 10 COCTaBy, CTPOEHUIO U CBOWCTBAM, YCTaHABIMBATh IPUYMHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JaHHBIMU XapaKTEpPUCTUKAMU BEILECTBA;

* PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «(XMMUYECKHH 2JIEMEHT»,
«TPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY, «BAJIEGHTHOCTbY, UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (POPMYIT M CYIIHOCTh XUMHUYECKUX
PEeaKIUi C MOMOIIBI0 XUMHUYECKUX YPABHEHMUI;

* BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, @ TAK)KE MACCOBYIO JI0JIIO
XUMHUYECKOT0 JIEMEHTA B COSAMHEHMSIX JJIs1 OLIEHKH MX MPaKTUYECKON 3HaUMMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJ1accu(UUIMPOBATh OKCUABI 1 OCHOBAHMS 110 CBOWCTBAM, KHUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BaThCA J1a0OPATOPHBIM 000PYTIOBAaHUEM M XMMHUYECKON TOCYI0M;

* IPOBOJIUTH HECIIOKHbIE XUMUYECKHE ONBITHI U HAOJII0/IEHNS 32 U3MEHEHUSMHU CBOICTB BEILIECTB B
npoliecce X MpeBpaIeHNui; COONII0IaTh MPaBUiIa TEXHUKN 0€30MaCHOCTH NPU MPOBEIEHUH HAOIIOACHUHN 1
OTIBITOB;

* pa3nuy4aTh HKCIEPUMEHTAIbHO KHCIOTHI U IENOYH, TIOJIB3YSACh HHAUKATOPAMHU; OCO3HABATh
HE0OXOAMMOCTh COOIOZICHUSI Mep 0€30MacHOCTH MTPU OOPAIICHUH C KUCIOTaMH U MIEI0YaMHU.

* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona J[. . Menneneesa;

* OMMCHIBATh U XapaKT€pPU30BaTh TAOINYHYIO (GOPMY EPUOJUUECKON CUCTEMbl XMMUYECKHUX 3JIEMEHTOB;
* XapaKTepU30BaTh COCTAB ATOMHBIX AJIEP U PACIPEAEICHUE YUCIIA HIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHMYECKUX JIEMEHTOB MaJIbIX IIEPUOJOB MIEPUOINYECKON CUCTEMBI, a TAK)KE KAJIUA U KaJbLIWS,



* pa3IMyaTh BUJIbI XUMHYECKOW CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJISPHYIO U
METAIITNYECKYIO;

* 1300pakaTh NIEKTPOHHO-HOHHBIE (POPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKUMHU CBSI3SIMU Pa3HOTO
BU/JIA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTAINIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaThb XUMHUYECKHUE SJIEMEHTHI U X COCAMHEHUSI HA OCHOBE MOJIOKEHUS 3JIEMEHTOB B
NEePUOINIECKOM CUCTEME M OCOOCHHOCTEH CTPOSHHSI UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHUE MEPUOJUUYECKOTO 3aKOHA U IEPUOANYECKON
CHCTEeMBI XUMUYecKux 31emMenToB J1. V. MenneneeBa; * 00bACHATh CyTh XUMHUYECKHX MPOIIECCOB U UX
MPUHLIUIIAATIBHOE OTIUYHE OT (PU3NUECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTaHaBJIMBAaTh IPUHAIEKHOCTh XUMUUYECKON PEAKLIUU K ONPEACIEHHOMY TUITY 110 OJTHOMY U3
KJIacCU(UMKAMOHHBIX MPU3HAKOB: 1) MO YHCITY ¥ COCTABY UCXOAHBIX BEIIECTB M MPOIYKTOB PEAKIHH
(peakuuu coeTuHEHMs, pa3IoKEeHHs, 3aMeIlleHUsl 1 0OMeHa); 2) 10 BBIIEICHHUIO WU MOTJIOMIEHUIO TEIIOTHI
(peakiuu 3K30TePMUYECKUE U IHAOTEPMUUYECKHE); 3) M0 U3MEHEHHUIO CTETICHEH OKUCIICHUS] XUMUYECKHUX
3JIEMEHTOB (peaKklUy OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) 0 00PAaTUMOCTH Tpoliecca (peakiuu
oOpaTuMble 1 HEOOpaTUMBbIE);

* COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMAIIUN KUCIIOT, LIEI0Y€EH, COJIeH; OJIHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHMsI peaklnii 0OMEeHa; ypaBHEHUS! OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIM;

* POTHO3UPOBATH MPOAYKTHI XUMUYICCKUX PEAKIU 110 (hOpMYyIIaM/Ha3BaHUSIM HCXOIHBIX BEIICCTB;
OTIpeIeIIATh UCXOAHBIE BElleCcTBa MO (popMyIamM/Ha3BaHUAM MIPOIYKTOB PEAKIUY;

* COCTaBJIATh YPAaBHEHHUS PEaKLUii, COOTBETCTBYIOUINX MOCIEA0BATEIBHOCTH («LEMOYKE») MPEBPALLIEHUI
HEOPraHWYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEILCTBYIOIINE O MPOTEKAHUHU XUMHUECKON
peakuuu;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPEAEINIATh XapaKTep Cpelibl BOJAHBIX PACTBOPOB KUCIOT M LIETOYEH 110 N3MEHEHHUIO OKPAacKU
WHJUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKIIMHU, TOATBEPKIAIOIIME HATMUYHE B BOJIHBIX PACTBOPAX BEILIECTB
OT/ICNIbHBIX HOHOB

* OMPENeNITh MPUHAATIE)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJJHOMY M3 U3yUYEHHBIX KJIACCOB/TPYIII:
MeTaJIJIbl U HEMETAJUIbI, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 MX HA3BAHUSIM;

* OIPEJIENSATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYIIBI HEOPTAHUYECKUX COSTUHEHUIN TI0 BaJICHTHOCTSIM M CTETIEHSM OKHCIICHHUS JIEMEHTOB,
a TaKKe 3apsaM MOHOB, YKa3aHHBIM B TaOJIHMIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTasJIoB M HEMETAJJIOB) M UX BBICHIMX OKCUIOB, 00pa30BaHHbBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
NIEPHUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIsl TPYIII OKCHI0B: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYIECKIE CBOMCTBA, XapaKTEPHBIE JIIsl KAXKIOTO M3 KJIAaCCOB HEOPTaHUUECKUX
BEIIECTB: KUCIIOT, OCHOBAHHUM, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKLINMA, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA HEOPTAHUUECKUX BEIIECTB:
OKCHOB, KHCJIOT, OCHOBAHHI U COJICH;

* OIPEACIIATh BEIIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKIusx;

* COCTABJIATH OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN OaNlaHC (ISl U3YUYEHHBIX PEAKIIUii) TI0 TPEITI0KEHHBIM
cXemMaM peaKLnii;

* POBOJIUTH JIAOOPATOPHBIE OIBITHI, TTOATBEPKIAIOIINE XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BELIECTB;

Buinycknux nonyuum 603mMoACHOCb HAYYUMBCA:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOIEHUS MTPABHJII SKOJIOTMUYECKH 0€3011acHOT0 MOBECHHS B OKPY KaloIIen
MPUPOJHON Cpelie;



* IOHUMATh CMBICI U HEOOXOAUMOCTb COOJIIOJICHNS IPEANUCAHUM, IPEIJIaraéMblX B MHCTPYKIMSX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUHU U JIP.;
* HCIOJIB30BATh NPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTH IPHU BBIIIOJHEHNUHU HCCIIEI0BATENbCKUX
IPOEKTOB MO U3YUYEHHIO CBOMCTB, CIIOCOOOB MOMYYSHUS U PACIIO3HABAHUS BEIIECTB;
* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOM M MUCbMEHHOM
KOMMYHHKAIMH [IPU paboTe ¢ TEKCTaMU y4eOHUKA U IOTIOJIHUTENILHON JINTepaTypoOi, ClIPaBOYHBIMU
TaOJIUIIAMU, IPOSIBIIATH TOTOBHOCTh K YBR)XKEHUIO MHOM TOUKU 3pEHUs IIPU 00CYKJIEHUH PE3YIIbTaTOB
BBITIOJIHEHHOH paboTHhI;
* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BELIECTBAX U XUMUUECKUX IIpOLeccax, KPUTUUECKU OTHOCUTBCA K
IICEBJIOHAYYHON MH(OpMALUH, HETOOPOCOBECTHOI pekiaMe, Kacaroleiics UCI0Ib30BaHUS Pa3INUHbIX
BEIIIECTB.
* 0CO3HAaBaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUH JUIsl IPAKTUYECKOM IEATEIbHOCTH YEJI0BEKA;
* ONMCHIBATh U3YUYEHHbIE OOBEKThI KAK CUCTEMbI, IPUMEHSIS JIOTUKY CUCTEMHOI'O aHAJIN3a;
* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX IEPUOANUYECKON CUCTEMbl XUMUYECKHUX DJIEMEHTOB ISl
00BSICHEHUS U IIPEIBUACHUS CBONCTB KOHKPETHBIX BEILECTB;
* pa3BUBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTD IOCPECTBOM YIITyOJIeHUs 3HAaHUI 00 NCTOpUHN
CTAHOBJIEHUS] XUMUUECKOM HAayKH, €€ OCHOBHBIX MOHITUH, IEPHUOAUYECKOT0 3aKOHA KaK OJIHOTO U3
BaXHEHMILINX 3aKOHOB IIPUPO/IbI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U TEXHUKHU.
* COCTaBJISITh MOJICKYJISIPHBIE U IOJIHbIE HOHHBIE YPaBHEHHUS 110 COKPAILEHHBIM HOHHBIM YPABHEHUSM;
* IPUBOJIUTH IIPUMEPHI PEaKLUi, MOATBEPKAAIOIINX CYLIECTBOBAHNE B3aUMOCBS3H MEXKAY OCHOBHBIMU
KJIacCaMy HEOPraHWYECKHUX BEILECTB;
* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PAa3IMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUECKON
peakuuu;
* IPOTHO3UPOBATH PE3YJIbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHUE XUMHYECKOTO PABHOBECHS.
* IPOrHO3UPOBATh XMMUYECKHE CBOMCTBA BEILIECTB Ha OCHOBE UX COCTaBa U CTPOCHHUS;
* IPOTHO3UPOBATh CLIOCOOHOCTH BEILIECTBA MPOSABISATH OKUCIUTENbHBIE UM BOCCTAHOBUTENIbHBIE CBOMCTBA C
yu€TOM CTeNeHeW OKUCIEHHS 3JIEMEHTOB, BXOAIINX B €r0 COCTaB,;
* BBISIBJISITH CYIIIECTBOBaHHE F€HETUUECKOI B3aMMOCBSI3U MEX/y BEIIECTBAMU B Psily: IPOCTOE BEIIECTBO —
OKCHUJ — TMAPOKCUJ — COJIb;
* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUECKUE IPOEKTHI 110 UCCIEA0BAHNIO CBOMCTB BEIIECTB, UMEIOLINX
BaXHOE IIPAKTUYECKOE 3HAUCHHUE.

1.5. YMK: O6yuenue Benérca no yueOHuky O.C.I'abpuensn «Xumus 9 kmacc», KOTOPBIH

COCTABIISIET €IUHYIO JIMHUIO YYeOHHKOB, COOTBETCTBYET (he/iepaibHOMy KOMITIOHEHTY TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa 0a30BOr0 YPOBHS U peanu3yeTr aBTopckyto nporpammy O.C.I"abpuensna.

Xumus. 9 kmace: yueOHHMK Uit oOmieoOpasoBarenbHbix yupexaenuit/ O.C. INabpuensH. -2-e usn.,
crepeotu. - M.: «Zlpodar, 2014 — 309, c.: ni.

Temaruueckoe IJIaHUPOBAHUC

Ha3Banue Tem Ha3Banue ypokosB Kou-
BO
4acoB
Tema 1: BBenenue. OO01ast XxapakTepUCTUKAa XUMHUECKUX dJIEMEHTOB 10

Vpoxk 1: XapakTepucTrka XMMHYECKOTO JIEMEHTa-MeTalljia Ha 1
OCHOBaHUU ero nosoxenus B [lepuoanueckoit cucreme /.M.
MenneneeBa
Vpok 2: XapakTepucTUKa XUMHUYECKOr0 3JIEMEHTa-HEMeTalia Ha 1
OCHOBaHUU €ro nojioxenus B Ilepnonnueckoii cucreme /.M.
Menpeneena
Vpok 3: XapakTepucTHKa XUMUYECKOTO JIEMEHTA 10 KUCIOTHO- 1

OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COeAUHEHHH. AMQOTEpHBIE
OKCHUJBI U TUAPOKCUIBI

Vpok 4: Ilepuonnueckuii 3akoH u [lepuoandeckas cuctema 1




xumuueckux 3nemenToB [[.. Menneneena.

Vpok 5: Ilepuonnueckuii 3akoH u llepuoanueckas cuctema
XuMHYeCKHX 31eMeHToB /.. MeHaeneena.

VYpok 6: O01ue cBeieHNs 0 XUMUYECKOW PeaKuu

VYpoxk 7: CKOpOCTh XUMHUYECKOUN peaKivu.

VYpok 8: Katanus u katanus3aTopsl.

Ypok 9: IloBropenue, 00001IIeHIE U CUCTEMATH3AIIHS 3HAHUH, YMEHHIA
¥ HaBBIKOB 110 TeMe «BBeaenne. O0mas XapakTeprucTUKa XUMUYECKUX
SJIEMCHTOBY

R R

VYpok 10: Koutponbhas pabora Nel. BBenenue. O6mias
XapaKTEPUCTHKA XUMHUECKUX DIIEMEHTOB.

Tema 2: Merayuibl

17

Vpox 11: I[Tonoxxenne meramnos B [ICX3 JI.M. Menneneesa, cTpoeHue
X aroMoB. DHU3NYECKHE CBOHCTBA METAJLIOB.

Vpok 12: CruiaBsl.

VYpok 13: O0ume XuMrU4YecKue CBOMCTBA METaJLIOB.

Vpok 14: [TonyueHue MeTasmios.

Vpoxk 15: Kopposust meTanios.

VYpok 16: Pemienne 3aga4 Ha U30BITOK U HEAOCTATOK

Vpok 17: [llenounbie MeTaIbI.

Vpok 18: CoeanHeHus MEIOYHBIX METAIIOB

VYpox 19: bepusnnuii, Marauii u meI09YHO3EMETbHbBIE METAILIIBI

Vpok 20: CoenuHEeHHS MIETOUYHO3EMEbHBIX METAIIIOB

Ypok 21: AnmtoMuHUI.

Vpok 22: CoenuHEeHHs alTlFOMUHUS.

Ypoxk 23: Kenezo

VYpok 24: CoenuHeHHs xemne3a.

VYpoxk 25: [Ipaktudeckast padota Nel«PereHue axcriepuMeHTaIbHbIX
3a/1a4 Ha paclio3HaBaHUE U MOJyYEHUE COSAMHEHUN METaIJIOBY
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VYpok 26: TToBTopenue, 00001IeHNEe U CHCTeMAaTH3allus 3HAHUH,
YMEHHH U HABBIKOB MO TeMe «MeTamiby.

VYpok 27: KoutponsHas padora Ne2 o Teme « MeTanboy.

Tema 3: Hemeraiibsl

25

VYpox 28: O0mias xapakTepucTuka HemeTauioB. Kuciopos, 030H,
BO3JIyX

Vpok 29: Bonopo.

VYpoxk 30: O01mas xapakTepUCTHKA TaJlOreHOB. [ anoreHs! — mpocThie
BEIIIECTBA.

Vpok 31: CoennHenus ranoreHos. [lonyuenue u npuMeHeHue
rajlOTeHOB.

VYpok 32: O0mmas xapakTepucTUKa XajabKkoreHoB. Kucnopos.

Vpoxk 33: Cepa.

Vpok 34: CoearHEHUSI CEPBHI.

Vpok 35: CepHas KuciaoTa v €€ COJIU.

VYpok 36: A30T.

VYpok 37: AMMuax.

N I I I




Vpok 38: Conu aMMOHUSL.

Vpok 39: Kucnopoanbie coeIMHEHHS a30Ta.

VYpoxk 40: A30THast KUCTIOTA U €€ COJIU.

Ypok 41: @ocdop u ero coeAMHEHUS.

VYpok 42: buonornueckoe 3HaueHue pochopa u ero npuMeHEHHUE.

VYpok 43: Yruepog.

Vpok 44: Oxcusl yriiepoja.

VYpok 45: YronbHast KUCIOTA U €€ COJIN.

VYpoxk 46: Kpemuuii u ero coeiiHeHUs.

VYpoxk 47: Ilpaktuueckas padota No2 Perenue sxcriepuMeHTaIbHbIX
3aja4 o teme «lloarpymnma rajioreHony.

I R I I I R I

Ypok 48: IIpaktuyeckast pabora Ne3. Pemienne 3KCriepuMeHTaATbHBIX
3anad o Teme «lloarpymma kucmopomar»

Ypok 49: IIpaktudeckas pabora Ned. Ilomydenue, coOupanue u
pacro3HaBaHUE ra3oB.

VYpok 50: [ToBropeHue, 0000IIEHNE U CHCTEMAaTH3aITUs 3HAHHH,
YMEHHI U HAaBBIKOB MO TeMe « HemeTamiby.

VYpok 51: Peuienue 3aga4y Ha onpeielieHHe BbIX0OAA IPOIYKTa pEeaKLUu.

VYpok 52: KontponbHas padota Ne3 o reme «Hemeramib.

[EEN

Tema 4: Opranndeckue BeIIeCTBa

Vpok 53: [IpenmeT opraHuuecKON XMMHUU.

VYpok 54: [IpenenbHbie yIriIeBOIOPOIBI.

VYpok 55: HenpenenbHbie yriaeBOaOPOIbI.

VYpok 56: CnupTsl.

Ypok 57: KapOoHOBBIE KHCIOTHI.

YPOK 58: buonorndyecku BaxKHEIS BCIIICCTBA : JKUPHI, 6eJ'II(I/I, YTJICBOJBI.

VYpox 59: [ToBropenue, 06001eHNEe U CUCTEMATH3AITUS 3HAHHH,
YMEHHH W HABBIKOB 10 TeMe « OpraHudecKue BEIIeCTBaY.

I I I I e

VYpox 60: KoutponbHas padota Ne4. Opranuueckue BEIecTBa.

Tema 5: O60011eHNE 3HAHUH 10 XMMUH 32 KypC OCHOBHOM MIKOJIbI. [ToAroToBka k
roCyapCTBEHHON UTOTOBOM aTecTaluu
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Vpok 61: [lepuonuueckas cucrema J[.M. MenneneeBa u crpoeHue
aToMma.

VYpok 62: DnekTpooTpunareabHOcTh. CTenenp okucienus. CTpoeHue
BEIIECTBA.

VYpok 63: Knaccuduxanus xuMudeckux peakiuii. CKopocTb
XUMHUYECKON PEaKIHH.

VYpok 64: [Iuccounanus 371€KTPOIUTOB B BOAHBIX pacTBopax. MloHHbIE
YPaBHEHUS PEaKIIMil.

VYpok 65: OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

VYpok 66: Heoprannueckue BelecTBa, UX HOMEHKIIATypa U

Kiaccupukanus. XapakTepHble XUMUYECKHE CBOMCTBA.




