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Pabouas nporpamMmma y4ye0HOro npeaMera no XuMuu
AJI1 9-BIX KJIACCOB
(0a30BbIi1 YPOBEHbD)

ITosicHUTENBbHAA 3aNIHCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIINX HOPMAaTHBHBIX JOKYMEHTOB:

®denepanpHoro 3akoHa ot 29.12.2012r. N 273-®3 "O6 oOpa3zoBanum B Poccuiickoi
denepanun» B IEUCTBYIONICH peIaKIINY;

®denepallbHOTO TOCYJAPCTBEHHOTO 00pa30oBaTENIbHOTO CTAaHIApPTa OCHOBHOTO OOMIETO
oOpa3oBanus (mpuka3 MuHucTepcTBa oOpasoBanus u Hayku PD Nel897 ot 17.12.2010,
3apeructpupoBanHoro B MunucrepctBe roctuiuu PO 01.02.2011. Nel9644) B
JICUCTBYIOILEH PEIaKIUU;

[Tpukaza Munnpocemenns Poccun ot 22.03.2021r. Ne 115 «O06 yrBepx)knenuu [Topsaka
OpraHu3alliil W OCYIIECTBIICHHS 00pa30BaTENbHON JEATETPHOCTH IO OCHOBHBIM
o01ieo0pa3oBaTeabHbIM [POrpaMMaM -00pa30BaTENIbHBIM IIpOrpaMMaM HadajbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEIHEr0 00LIET0 0OPa30BaHUSI;

[Tpukaza MunmnpocBemenuss Poccun ot 20.05.2020 No 254 «OO0 yTBep:kKIeHUH
denepanbHOro mepeyHs yueOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPHU pealiu3aluu
UMEIOIINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTEIbHBIX MPOTPaMM HadajJbHOTO
o0miero, OCHOBHOTO OOIIEro, CpeaHero oOmero o0pa3oBaHUS OpPTraHHU3AIMSIMH,
OCYIIIECTBIISIOIUMU 00pa30BaTEIbHYIO IEATEIbHOCTDY;

VYceraa MKOVY «COII c. SAnTapHoroy;

[TporpammMbl BocrinTaHusi HauanbHOro odiero oopazosanus (HOO), ocHoBHOro 06111er0
obpazosanus (0O0O0), cpennero obmero oopazoanus (COO)

Pabouas nmporpamma o xumuu B 9 kitacce paccurTaHa Ha 68 4acoB, 2 yaca B HEJIEINIO,
U3 HUX - 2 yaca pe3epBHBIX, KOTOPbIE MPEANOIaraeTcsi NCIOIb30BaTh A 0000IIeHNs U
MOBTOPEHUS MaTepuana.

I/I3yuenue Xumuu 6 OCHOGHOI WiKo1e HANpaeieHo Ha oocmuliceHue Cﬂedyiou(ux ueﬂeﬁ:

OCBOCHME BAKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHH, XUMHUYECKOM
CHUMBOJIUKE;

OBJIa/ICHUE YMEHUSAMHU HAOII0/1aTh XUMHUECKHUE SBJICHHS, TPOBOIUTh XUMUYECKUNA
HKCIEPUMEHT, POU3BOJUTH PACUETHl HA OCHOBE XUMHUYECKUX (DOpPMYIT BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Mporecce
MPOBEICHUS XUMHUECKOTO HKCIIEPUMEHTA, CAMOCTOSITEIbHOTO PHOOPETEHNS 3HAaHUH B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTAMU;

BOCIIMTaHHE OTHOLICHHS K XMMUHU KaK K OTHOMY U3 (hyHIaMEeHTaIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

MIPUMEHEHNE MOyYEeHHBIX 3HAaHUN U YMEHHH Jj1si 0€30I1acHOrO MCIOJIb30BaHMUs BELIECTB
Y MaTepUalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha IPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX
3a/1a4 B IOBCEAHEBHOW KHU3HU, IPEAYIPEKICHNS SIBICHUN, HAHOCALINX BPEJL 310pPOBBIO
YeJI0BEKa U OKPY Kalollen cperie.



ILranupyemMbie pe3yJbTaThl H3YUeHHUsI y4eOHOT0 MPeIMeTa
IIpeomemmnvimu pezynrvmamamu ocBoeHrss OCHOBHON 00pa30BaTeIbHON TPOTrPaMMBI
OCHOBHOT'O 00111ero 00pa30BaHUs ABISIOTCS:

e (opMupoBaHHE EPBOHAYAILHBIX CHCTEMATU3UPOBAHHBIX MIPECTABICHU O BEIIECTBAX,
WX MPEBPAICHHUSIX ¥ MPAKTHYECKOM IPUMEHEHUH; OBJIaJICHUE MOHSITUHHBIM aIapaTtoM 1
CHUMBOJIMUECKUM SI3BIKOM XHUMHH;

® 0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMUYECKOH HayKH KaK 00JIacTH
COBPEMEHHOT'O €CTECTBO3HAHMS, XUMUYECKUX MTPEBPAILICHIH OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH JKUBOW U HEXXHBOM IPUPOJIBI,
yrIIyOJieHHE TIPECTAaBICHUN O MAaTepUATbHOM €IMHCTBE MUPA;

® OBJIJICHUE OCHOBAMHU XUMHYECKOW IPAMOTHOCTH: CITOCOOHOCTBIO aHAIM3UPOBATH U
00BEKTHBHO OICHUBATH )KU3HEHHBIC CUTYAIlUH, CBSI3aHHbBIC C XUMHUECH, HAaBBIKAMHU
0e301acHOro 00paIIeHus ¢ BEIIECTBAMH, UCTIOIb3yEMBbIMU B TIOBCEIHEBHOM KHU3HH;
YMEHHUEM aHAIM3UPOBATH U IJIAHUPOBATH SKOJIOTMYECKH OE30I1acHOE MOBEICHUE B LIEISIX
cOepexeHHs 3/I0pOBbS U OKPYKAIOIIEH Cpebl;

e (opMupoBaHHE YMEHUI YCTaHABIMBATH CBSI3U MEXKIY pealIbHO HAOIIOAaeMbIMU
XUMHYECKHMH SIBJICHUSIMU H MTPOIECCAMU, TPOUCXOSAIIMMUA B MUKPOMHUPE, OOBSICHSIT
NPUYHHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, &
TaKXe 3aBUCUMOCTh IIPUMECHEHUS BEILIECTB OT UX CBOKCTB;

® IPUOOPETEHUS OIBITA HCIIOJIB30BAHMS PA3IMYHBIX METO/IOB H3yUYCHHUS BEIIECTB;
HaOJIOICHNS 32 UX MPEBPAIICHUSMH IIPH MPOBEACHUN HECTOKHBIX XUMUYECKUX
AKCIEPUMEHTOB C UCIIOJIB30BAHUEM JIAOOPATOPHOTO 0OOPYAOBAHUS U TPUOOPOB;

® yMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb PH OTPABJICHUAX, 0KOTaX M IPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

e OBJI3JICHUE MPUEMAMHU paObOThI ¢ HH(POpMAIHEH XUMUYECKOTO CO/ICPIKaHUS,
IIPEJICTaBICHHON B pa3HO dopMe (B BUAE TEKCTa, GOopMYI, TpaQUKOB, TAOIMYHBIX
JAHHBIX, cxeM, ¢oTorpadwuii u 1p.)

®  CO3/IaHUE OCHOBHI JUIsi (POPMHUPOBAHUS UHTEPECA K PACIIMPEHHIO U YIITyOICHHUIO
XUMHYECKUX 3HAHUW U BHIOOPA XMMHUU KaK MPOQHIBLHOTO IpeMeTa IPH MePexo/ie Ha
CTYIIEHb CPEIHETO (TIOJHOr0) 00111ero 00pa3oBaHus, a B JAIbHENUIIIEM U B KAUeCTBE
cdepsl cBoe MpodecCHoHATBHOM 1eATeTbHOCTH;

e (opMupoBaHHE NPEICTABICHUN O 3HAYEHUH XUMHUECKOW HAYKU B PEIICHUU
COBPEMEHHBIX 3KOJIOTHUECKHX MPOOJIEM, B TOM YHUCIIE B IPEAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTHYECKUX KaTacTpod.

BbinyCKHUK Hay4uTCH:

* OCHOBaM pean3aliy IPOEKTHO-UCCIIEI0BATEIbCKON NEATEIbHOCTH;

* IPOBOJINTH HAOJIIOJICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;

* OCYILIECTBIISITh pacIIMPEHHBIH MOUCK MH(POPMALMK C UCTIOIB30BAaHUEM PECYpPCOB OMOINOTEK U
WHurepHerTa;

* cO3/1aBaTh U MpeoOpa3oBbIBATH MOJIEIHN U CXEMBI JJIs PELLIEHUs 3ajay;

* OCYILECTBIIATH BBIOOp Hanbosiee H3pPEeKTUBHBIX CLIOCOOOB PEeIIeHHs 3a]1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIOBH;

* 1aBaTh ONPEJCIICHUE IIOHATUAM;

* YCTaHAaBIIMBAaTh IPUYNHHO-CIIE/ICTBEHHBIE CBA3H;

* OCYILECTBIIATH JIOTUYECKYIO OIEPALIMI0 YCTAHOBIICHUS POJOBHUIOBBIX OTHOILLIECHUH,
OTpaHUYEHUE TIOHATHS;

* 000011aTh MOHATHUS — OCYIIECTBIIATH JIOTHYECKYIO OIEPALIMIO TIepeX0/1a OT BUIOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT OHATHS C MEHBIIUM 00BEMOM K MOHSATHIO C OOJIBIIUM
00BEMOM;

* OCYIIECTBIISITh CPAaBHEHHUE, CEPUALINIO U KJIACCU(UKALINIO, CAMOCTOSITENIbHO BBIOUpas
OCHOBAHUS U KPUTEPHUH IS YKA3aHHBIX JIOTUYECKUX OIEepaLuil;

* CTPOUTH KIIACCHU(PUKALIMIO HA OCHOBE IMXOTOMHYECKOI0 JIeJIeHUs (Ha OCHOBE OTPULIAHUA);



* CTPOUTH JIOTUYECKOE PACCYKJICHUE, BKIIOYAIOIEE YCTAHOBIEHNE PUYUHHO-CIIEICTBEHHBIX
CBSI3EH;

* OOBSICHSITD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOIIICHUS, BBISIBIIIEMBIC B X0/1€ UCCIICJIOBAHHUS,

* OCHOBaM 03HAKOMHUTEJIHHOI0, U3YyUYaIOIEro, YCBAUBAIOIIETO U TIOUCKOBOTO YTCHHUS,

* CTPYKTYPHUPOBATH TEKCThI, BKJIIOYAsi yMEHHUE BBIICIATH IIaBHOE U BTOPOCTETIIEHHOE, IIABHYIO
UJICI0 TEKCTa, BEICTPAUBATh MOCIIEA0BATEIHLHOCTh OMKMCHIBAEMbIX COOBITHI;

* paboTaTh ¢ MeTa)OpaMu — MOHUMATH MTEPEHOCHBIN CMBICI BBIPAXKECHUN, TOHUMATh U
ynoTpeOasTh 000POTHI peUH, IOCTPOCHHBIE Ha CKPBITOM YIOA00JIEHNH, 00pa3HOM COMMKEHUH
CJIOB.

* HCIIOJIB30BATh pa3ilyuHble MPUEMBI Toncka nHopmanuu B UHTEepHETE, TOMCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI IS TOMCKa HHPOPMAIMH U aHATU3UPOBATH PE3YJIbTATHI IIOMCKA;

* HCIIOJIb30BATh MPUEMBI TOUCKA HH(OPMALIMK Ha IEPCOHAIBHOM KOMITbIOTEpE, B
UH(OPMAIIMOHHOHN Cpe/ie YUPekKJACHUS U B 00pa30BaTeIbHOM IPOCTPAHCTRE;

* HCIIOJIb30BATh Pa3jMyHble OMOIMOTEUHBIE, B TOM YHCIIE 3JIEKTPOHHBIE, KAaTaJIOTH AJIsl IOUCKa
HEOOXOIMMBIX KHMUT

* UCcKaTh UH(OPMALIMIO B pa3TUYHbBIX 0a3ax JTaHHBIX, CO3/IaBaTh U 3aMOJHATH 0a3bl JAHHBIX, B
YaCTHOCTHU UCIIOJIb30BATh PA3IMYHBIE OMPEACIUTENN;

* popmupoBaTh COOCTBEHHOE MH(OPMALIMOHHOE MPOCTPAHCTBO: CO3/IaBaTh CUCTEMBI MAMOK U
pa3MeniaTh B HUX HYXXHbIC HH(OPMAIMOHHBIE HICTOYHHUKH, pa3MenaTh HHOOPMAIIHIO B
HNuTepHere.

* IUTAHUPOBATH M BBIIIOJIHATH YU€OHOE UCCIICIOBAHHUE U YUCOHBIN MIPOCKT, HCIIONIB3YS
o0opysoBaHue, MOJIENIN, METO/IbI U IPUEMBI, aJIEKBaTHBIE HCCIIeyeMOl podiieme;

* BRIOMpATh U UCIOJIb30BAaTh METO/IbI, PEJIEBAHTHBIE PacCMATPUBAEMON MPOOIIeME;

* pacmo3HaBaTh U CTAaBUThH BOMPOCHI, OTBETHI HA KOTOPBHIE MOTYT OBITh MOJY4EHBI ITyTEM
HAy4YHOTO UCCIICIOBAHUS, OTOMPATh aJICKBATHBIC METOBI UCCIICIOBAHMS, (DOPMYITHPOBATH
BBITEKAIOIINE U3 UCCIIEIOBAHUS BBIBOIBL;

* HCIIOJIB30BATh TAKHE MAaTEMATHUYECKUE METOJIBI M IPUEMBI, KaK aOCTpaKIUs U UIeaTn3alus,
JI0KAa3aTeNbCTBO, I0KAa3aTeIbCTBO OT MPOTUBHOIO, I0KA3aTEIBCTBO 110 aHAJIOTHUH,
OTPOBEPKEHUE, KOHTPIPUMED, UHAYKTUBHBIE U ICTYKTUBHBIC PACCYKIECHHUS, TIOCTPOCHUE U
UCIIOJTHEHHE aJITOPUTMA;

* FICTIOJIb30BaTh TAKWE €CTECTBEHHO-HAYYHbBIE METO/IbI U TPUEMBI, KaK HAOIIOJICHUE, TOCTAHOBKA
po0OJIeMBbl, BEIABIDKEHHE «XOPOIIIEH TUIIOTE3bI», IKCIIEPUMEHT, MOJIEIINPOBAHHE,
HCIIOJIb30BaHUE MaTEeMAaTUUECKUX MOJIENICH, TEOPETHUYECKOe 00OCHOBAHHE, YCTAHOBICHUE
TpaHUIl TPUMEHUMOCTH MOIETTU/TEOPUH;

* HCTIOJIb30BaTh HEKOTOPBIE METOIbI MOTYyUEHUS 3HAHUHN, XapaKTePHBIE JJIs COIMATbHBIX U
HCTOPUYECKHX HAYyK: MOCTAaHOBKA MPOOIEMBI, OTIPOCHI, OMMCAHUE, CPABHUTEIBHOE HCTOPUUECKOE
omnucaHue, o0bsICHEHUE, UCTIOIH30BAHNUE CTATUCTUYECKUX JaHHBIX, HHTEpIpETanus (pakTos;

* SICHO, JIOTUYHO Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCII0JIb30BaTh S3bIKOBBIE CPEJICTBA,
aJIeKBaTHBIE 00CYXIaeMoil mpobeme;

* OTJIMYaTh (PaKThI OT CYKJIEHUH, MHEHUI U OLIEHOK, KPUTHYECKU OTHOCUTHCS K CYXKICHUSM,
MHEHHUSIM, OIIEHKaM, peKOHCTPYHPOBATh UX OCHOBAHUS;

* BUJETh U KOMMEHTHUPOBATh CBSA3b HAYYHOT'O 3HAHUS U IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYXKJICHUH TP TIOJTYICHHUH, PACTIPOCTPAHEHUN U IPUMEHEHUH HAYYHOTO 3HAHUA.

* OMUCBIBATH CBOMCTBA TBEPIBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIISS UX CYIIECTBEHHbBIE
MIPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOEHHUIO U CBOMCTBAaM, YCTaHABIUBATh MPUUNHHO-
CJICICTBEHHBIE CBSI3U MEK/Y TAHHBIMU XapaKTEPUCTHKAMU BEIIECTBA;

* PacCKpbIBATh CMbBICI OCHOBHBIX XUMHUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AIIEMEHTY, «IPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, «BAJICHTHOCTHY, UCTIOIL3Ys 3HAKOBYIO
CUCTEMY XUMHH;

* 300paykaTh COCTaB MPOCTEUIITHX BEIIECTB C TTOMOIILI0 XUMUUECKUX (DOPMYJIT U CYIITHOCTH
XUMUYECKHUX PEaKUUN C TOMOIIbI0 XMMUUECKUX YPaBHEHUI;

* BBIUMCIISITh OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MaCCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUSX JJIs1 OLIEHKH UX MPAKTUYECKON 3HAYNMOCTH;



¢ CpaBHUBATH IO COCTAaBy OKCHUAbI, OCHOBAHMSA, KUCJIIOTHI, COJIN,

* KJacCU(UIIMPOBATH OKCUIBI K OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI U COJIH 110 COCTARY;

¢ OIMIUChIBATh COCTAaB, CBOMCTBA U 3HAUYEHUE (B npupoac u HpaKTI/I‘IeCKOﬁ NCATCIIBHOCTHU
YEJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOAa M BOJIOPOIA;

¢ 1aBaTb CPABHUTCIIbHYIO XaPAKTCPHUCTUKY XUMHUYCCKUX DJICMCHTOB U BaKHEUIITNX COGI[I/IHCHI/II;'I
©CTECTBEHHBIX CEMEHMCTB IIEJIOYHBIX METAIIOB U FaJOTCHOB;

* MOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYI0H;

* IPOBOJIUTH HECIIOKHBIE XUMHYECKHUE OIBITHI U HAOIIOICHUS 32 H3MEHCHHUSIMH CBOMCTB
BEIIIECTB B MPOIIECCE UX MPEBPAICHUI; COOIIOIATh IPAaBHIIa TEXHUKH OE30MaCHOCTH TPU
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

® pa3in4aTb SKCIICPUMCHTAJILHO KUCIIOTHI U H_IéJIO‘H/I, MMOJIB3YACh HHAUKATOPpaMH; OCO3HABATH
HEO0OXOAMMOCTh COOTIOZICHUSI Mep 0€30MMacCHOCTH MTPH OOPAIICHUH ¢ KUCIOTaMHU U IIEI0YaMHU.

® OpCACIATh NPHUHAIJIC)KHOCTh HCOPraHMYCCKUX BCIICCTB K OJTHOMY M3 U3YUYCHHBIX
KJIACCOB/TPYIIIT: METAJLJIbI U HEMETAJIJIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYITBI BEIIECTB 10 MX HA3BAHUSIM;

* OIPECINIATh BAJICHTHOCTD U CTEIICHb OKUCIICHHUS AJIEMEHTOB B BEII[ECTBAX;

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

*0CO3HaBaTh 3HAYCHHUE TEOPETUUCCKUX 3HAHUH JJIS MPAKTHYECKOU JIEATEILHOCTH YeJIOBEKa,

¢ OIIMCBIBATb U3YUCHHBIC O6’I)GKTI)I KaK CUCTCMbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIn3a,

* IPUMEHSATH 3HAHHS O 3aKOHOMEPHOCTSX MIEPUOTNICCKON CUCTEMbI XUMHUECKHUX JIEMEHTOB JJIS
06’I)$ICH6HI/I$I " NpCABUACHUA CBOWCTB KOHKPCTHBIX BCUICCTB,

* pa3BUBaTh UH()OPMALIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIIyOJIeHUsI 3HAHUN 00 UCTOPHH
CTAHOBJIEHUS XUMHYECKOM HAYyKH, €€ OCHOBHEBIX HOHSITI/Iﬁ, NepruoaANICCKOro 3aKoHa Kak 0JJHOIo
U3 BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JJOCTHKEHHSIX HAYKH U TEXHHUKH.

¢ COCTABJIATH MOJICKYJIAPHBIC W ITOJHBIC HOHHBIC YPABHCHUS 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH IIPUMEPBI PEAKLINI, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3AMMOCBSI3H MEKY
OCHOBHBIMHM KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3TMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH
XUMUYECKON PEaKInu;

* IPOTHO3UPOBATh PE3YIbTAThl BO3AEHCTBHS pa3IMUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHSI.

* IPOTHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENBHBIE UITH BOCCTAHOBUTEILHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS DIIEMEHTOB, BXOIAIINX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKONW B3aUMOCBSI3U MEXY BEILIECTBAMU B PSAY: MIPOCTOE
BEII[ECTBO — OKCHUJ] — THUAPOKCH]I — COJIb;

* XapaKTeprU30BaTh 0COOBIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJIUTH IPUMEPHI YPaBHEHUN PEAKIIHi, JeKaIINX B OCHOBE IPOMBIIIIEHHBIX CITIOCOOOB
MOJIyYeHHUS] aMMHUaKa, CEpHOM KUCIIOThI, YyT'yHa U CTaju;

® OIIUCHIBATH (1)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC MMPOUECCHI, ABJIAIOIIHUECA YaCThIO KPYTrOBOPOTa
BEILECTB B MPUPOJIE;

¢ OpraHMu30BbIBATh, IPOBOAUTE YUCHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHHUIO CBOWCTB BCIICCTB,
MMEIOIIHNX BAKHOE MPAKTUUECKOE 3HAYCHUE.

* TPaMOTHO 0OpaIaTHCS C BENECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHUS TIPABHII IKOJIOTUYECKU O€30I1aCHOTO MOBEACHMS B
OKpY>Karollel MPUPOTHON CPENE;

* IOHUMATh CMBICI U HEOOXOJMMOCTh COOTIOICHUS TIPEIITMCAHUH, TPEITIaraeMbIX B
MHCTPYKIUSAX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMHUU U JIp.;

* HCIIOJIH30BATh MPHUOOPETEHHBIEC KIIFOUEBbIE KOMIIETEHTHOCTH MPU BHITIOJTHEHUH
MCCJIEI0OBATENbCKUX MPOEKTOB M0 M3YYECHHUIO CBOMCTB, CITOCOOOB MOYUSHUS U PACTIO3HABAHUS
BEIIIECTB;

® pa3BUBAaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTD, UCITOJIB3Yys CPEACTBA yCTHOﬁ U IACBMEHHOU
KOMMYHHKAITUH MIPU paboTe C TeKCTaMU YUeOHUKA U TIOTOTHUTEILHON TUTepaTypoOid,



CHPAaBOYHBIMHU TAOJIUIIAMH, TIPOSBIATH TOTOBHOCTb K YBaXKECHUIO HHOW TOUYKH 3pPEHUS PU
00CYXICHUH PE3yJIbTaTOB BHITIOJIHEHHONW PaOOTHI;

° 06’LGKTI/IBHO OLICHUBATh I/IH(I)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX MPOLECCAX, KPUTUICCKU
OTHOCHTHCSI K TICEBJIOHAYYHON WH(GOPMAITUH, HETOOPOCOBECTHOM peKiIaMe, Kacaroencs
HCIIOJIb30BAHHUA PA3JIMYHBIX BCIICCTB.

Memanpeomemuvimu pe3yibmamamu 0OCBOCHHUsI OCHOBHON 00pa30BaTeIbHON POrPaMMbI
OCHOBHOTO 00IIIeT0 00pa30BaHUs SBISIOTCS:

OBJIaJICHNE HaBbIKAMU CaMOCTOSITEIbHOTO IPUOOPETEHHSI HOBBIX 3HAHUHM, OpraHu3alun
yueOHOM NesTeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

YMEHHME [IJIaHUPOBATh IYTH JOCTHXKEHUS LIEJIed HA OCHOBE CAMOCTOSATEIBHOTO aHAIN3a
YCIIOBHI U CPEJICTB MX JIOCTUKECHHUS, BBIJCISATH alIbTEPHATUBHBIE CLIOCOOBI JOCTHKEHUS
11U ¥ BEIOUpaTh Hanbosee 3 (HEKTUBHBIN CITOCOO, OCYIIECTBIATH TO3HABATEILHYIO
pedeKcuio B OTHOLICHUH IEHCTBHIA MO PELICHNUIO yYeOHBIX U MO3HABATEIbHBIX 3a7a4.
yYMEHHE MOHUMATh NMPoOJIeMYy, CTABUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3Y, AaBaTh
OTIpeieNIeHUE TOHATHSAM, KIAaCCH(PHUIIMPOBATH, CTPYKTYPHPOBATH MaT€PHa, IPOBOIUTH
9KCIIEPUMEHTHI, APTYMEHTHUPOBATH COOCTBEHHYIO MO3UIIUIO, (POPMYIUPOBATH BHIBOJIBI U
3aKJIFOUYEHUS;

YMEHHE COOTHOCHTH CBOU JICUCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBIISTh
KOHTPOJIb CBOEH IeATeIbHOCTH B IPOIIECCE TOCTHIKEHUS pe3yibTara, ONpeaesiTh
CIOCOOBI IEWCTBUN B paMKaXx MPEIJI0KEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyallueH;

¢dbopmMHpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIIOIB30BAHUS HHCTPYMEHTOB
¥ TEXHHYECKUX CPEACTB HHPOPMALMOHHBIX TEXHOIOTUH (KOMIIBIOTEPOB U
MPOrPaMMHOT0 OOecTeueHus) KaKk MHCTPYMEHTAILHO OCHOBBI Pa3BUTHS
KOMMYHUKATHUBHBIX U MTO3HABATEIILHBIX YHUBEPCAIBHBIX YUYCOHBIX ICUCTBUI;

YMEHHE CO37]aBaTh, IPUMEHSATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJIEJIA U CXEMBbI
JUTSI pEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

YMEHHE U3BJIEKaTh UH(POPMALIMIO U3 Pa3INYHBIX HCTOUHUKOB (BKJIIOUYAs CpEACTBA
MaccoBOU MH(GOpMAIUU, KOMIAKT-IMCKH Y4eOHOT0 Ha3HaYeHus1, pecypchl HTepHeTa),
CBOOO/THO MOJI30BATHCS CIIPABOYHOM JINTEPATYPOH, B TOM YHCIIE U Ha 3JEKTPOHHBIX
HOCUTEJISIX, COOMI0AaTh HOPMbI HHPOPMAIIMOHHOM H30UPaTEeNbHOCTH, ITHKHY;

YMEHHUE Ha IPAKTUKE MOJIb30BATHCSI OCHOBHBIMU JIOTUYECKUMH MPUEMAMH, METOAAMHU
HaOJI0IeHNUs, MO/IETMPOBAHUS, OOBICHEHUS, PELIeHUs TPo0IeM, TPOTHO3UPOBAHUS U
ap.;

YMEHHE OpPraHU30BbIBaTh CBOIO KU3Hb B COOTBETCTBUU C IIPEACTABICHUSAMH O 3J0pPOBOM
oOpa3e )XKM3HH, NpaBaxX U 00S3aHHOCTSIX FPAXKIAHUHA, IIEHHOCTAX OBITHS, KYIbTYpPhI U
COIIMATLHOTO B3aNMO/ICHCTBHUS,

YMEHUE BBINOJIHATH O3HABATEIbHBIE U MPAKTUUECKHUE 3aJJaHNUs, B TOM YHCIIE TPOCKTHBIE;
YMEHHE CaMOCTOSITEIbHO U apI'YMEHTUPOBAHHO OLIEHUBATh CBOU JAEHCTBUS U JEHCTBUS
OJIHOKJIACCHUKOB, COJIepP>KaTeIbHO 000CHOBBIBAS IPABUILHOCTD UM OIIMOOYHOCTD
pesyibTara 1 croco0a IeHCTBHS, a1eKBaTHO OIIEHUBAaTh OOBbEKTUBHYIO TPYAHOCTh KaK
Mepy (GaKTUYECKOT0 WU MPEANoIaraéMoro pacxoja pecypcoB Ha pellieHue 3ajauu, a
TaK)K€ CBOM BO3MOXKHOCTH B JIOCTH>KEHUU LIEJIN ONPEACIEHHON CI0XKHOCTH;

yMeHue paboTtats B rpyiie — 3¢(HEKTUBHO COTPYAHUYATh U B3aUMOJICHCTBOBAThH Ha
OCHOBE KOOpAMHAIINU PA3IMUHBIX MO3UIMHA MTPHU BEIPAOOTKE OOIIETO PelIeHUs B
COBMECTHOH JIeITeTbHOCTH; CIIYIIATh apTHEPa, GOpMYIHpPOBaTh U apTyMEHTHPOBAThH
CBOE MHEHUE, KOPPEKTHO OTCTaUBATh CBOIO MO3UIMIO U KOOPIUHUPOBATH €€ C MO3ULIUU
NapTHEPOB, B TOM YHUCJIE B CUTYallMU CTOJIKHOBEHHSI HHTEPECOB; IPOYKTUBHO
pazpemiaTh KOHGIUKTHI HA OCHOBE y4eTa HHTEPECOB M MO3UIIUNA BCEX €r0 YUaCTHUKOB,
MOUCKA U OLICHKH aTbTEPHATUBHBIX CIIOCOOOB pa3pelieHns KOHPINKTOB.



Kpowme Toro, k MeTanpeIMeTHbIM pe3ylbTaTaM OTHOCSTCS YHHUBEPCATbHBIE CITIOCOOBI
nesitenibHOCTH (Y'Y 1), KoTopble GOopMUPYIOTCS B IIKOJIBHOM KYpCe XUMHUU U PUMEHSIOTCS KaK
B paMKax 00pa30BaTEIBHOTO MPOIIECcca, TaK U B peaTbHBIX )KU3HEHHBIX CUTYAIUsIX:
Juunocmuwie YY/I:
e oco3HaHHe ceds Kak wieHa o0miecTBa Ha IN100aIbHOM, PETHOHAIBHOM U JIOKAJIbHOM
YPOBHSX (KUTEJb IUIAHETHI 3eMJISL, KUTEIb KOHKPETHOI'O PETUOHA);
® OCO3HaHHE 3HAYMMOCTH U OOUTHOCTH TT00ATbHBIX MPOOJIEM YeI0BEYECTBa;
® HMOLMOHAIBHO-IIEHHOCTHOE OTHOILICHHUE K OKPYXKAIoIIel cpesie, HEOOXOUMOCTH e&
COXpaHEHHUs U PALIMOHAIBHOTO UCIOIb30BaHMS;
® [aTPUOTHU3M, JIOOOBb K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOEH CTpaHe;
® yBa)XCHHE K UCTOPUHU, KYJIbType, HALIMOHATbHBIM OCOOCHHOCTSIM, TOJIEPAHTHOCTb.
e Perynstusneie VY /I;
® CIOCOOHOCTH K CAMOCTOSATEILHOMY MPUOOPETEHUIO HOBBIX 3HAHUHN U MPAKTUYECKUX
YMEHUH;
® YMEHMS YIPaBIATH CBOCH ITI03HABATEIILHOU IE€ATEIBbHOCTBIO;
YMEHUE OPraHU30BbIBATH CBOIO JICSITEIIBHOCTD;
ONpENENATh €€ LEeNH U 33/1a4u;
BBIOHMpATh CPEACTBA U MPUMEHSTH UX HA MIPAKTHKE;
OLICHUBATH JOCTUTHYTBIE PE3YJIbTaThI.
Ho3naseamenvnvie YY/[:
e (QopmupoBaHUE U pa3BUTHE IO CPEICTBAM XMMHUECKHUX 3HAHUI M03HABATEIbHBIX
MHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX PE3YJIbTATOB;
® yMEHHE BECTH CAaMOCTOSITENIbHBIN MOUCK, aHAINU3, 0TOOP uHpopmanmu, e
peoOpazoBaHue, COXpaHEHUE, NTepeady U IPE3EHTALNIO C TOMOLIbI0 TEXHUYECKUX
CPEICTB.
Kommynuxamuenvie YY/I:
®  CaMOCTOSTEIbHO OPraHU30BBIBATH YUEOHOE B3aUMOECHCTBUE B IpyMIie (ONpeaesiTh
00IIIKe 1e]TH, PACTIPEICIIATh POJIH, JOTOBAPUBATHCS APYT C IPYTOM)
OO0y4eHre XMMUU B OCHOBHOM IIKOJIE HAPaBJIEHO Ha JIOCTHXKEHUE CIIEYIOIINUX JTMUYHOCTHBIX
pE3yJIbTaTOB:
® OBJIJICHUE HA YPOBHE 00111€T0 00pa30BaHUs 3aKOHYCHHON CHCTEMOM XUMUYECKHUX
3HAHUW U YMEHHI, HABBIKAMU UX MPUMEHEHHS B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUIX;
® OCO3HaHHUE IIEHHOCTH 3HAHUU MO XUMHUH KaK BaXKHEUILIEr0o KOMIIOHEHTAa HAYYHOU
KapTHUHBI MUPA;
e c(opMHPOBAHHOCTH YCTONYMBBIX YCTAHOBOK COLIMAJIbHO-OTBETCTBEHHOI'O MTOBE/ICHNUS B
OKpYXKarolllel cpesie — cpelie OOMTaHMsI BCETO )KUBOT'O, B TOM YHCJIE U YEJIOBEKA.
BhInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:
® BBIIBUTATh U MPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bl O XUMUUYECKHX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNAaTh B XUMUYECKUE
pEeaKkIMM, O XapaKTepe U MPOIYKTaX PAa3IMYHbIX XUMUYECKUX PEaKIINA;
®  XapaKTepu30BaTh BEIIECTBA [10 COCTaBY, CTPOSHUIO U CBOMCTBAM, yCTaHABIUBATh
MPUYHHHO-CIICACTBEHHBIE CBSI3H MEXKY TAHHBIMHA XapaKTEPUCTUKAMH BEIICCTBA;
® COCTaBIIITh MOJIEKYJISIPHBIE U MTOJHBIE MOHHBIE YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;
® MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE HIIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTETIEHEH OKUCICHHS 3JIEMEHTOB, BXO/SIINX B
€ro COCTaB;
® COCTaBJIATh YPaBHEHHUSI PEAKIINil, COOTBETCTBYIOLIUX MOCIEA0BATEILHOCTH
MpEBpAIlCHUI] HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX KIACCOB;
® BBIIBUTATh U MPOBEPSATH IKCIIEPUMEHTAIBLHO TUIIOTE3HI O pe3yiIbTaTaxX BO3JACHCTBUS
pa3INyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTHU XMMHUUYECKOM peaklnu;
® ICIOJIB30BATh MPHOOPETEHHBIC 3HAHUS JISI SKOJIOTHYECKH TPaMOTHOTO MTOBE/ICHHUS B
OKpYXKarolleH cpere;



® UCHOJb30BATh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETCHIIMY TIPU BBIOJIHEHUH MTPOEKTOB U
y4eOHO-UCCIIEI0BATENbCKUX 3a/1a4 110 U3YUEHHUIO CBOMCTB, CIIOCOOOB MOTyUCHHS U
pacrno3HaBaHMsl BEILECTB;

e 00BEKTHBHO OLIEHUBATH MHPOPMALIMIO O BEIIECTBAX U XUMHUECKUX MpPOIleccax;

® KPUTMYECKH OTHOCHTBHCS K IICEBJIOHAyYHON MH(POPMaLMHU, HEA0OPOCOBECTHOM peKiiame B
CpeAcTBax MaccoBoil HHpopMaIuy;

® 0CO3HaBaTh 3HAYCHHUE TEOPETHUUECKUX 3HAHUH 10 XUMHUU ULl IPAKTUYECKOU
JIeTEIIbHOCTH YEJIOBEKA;

® C03/1aBaTh MOJEJM U CXEMBI JJIs pellleHUs y4eOHbIX U MI03HABATENbHBIX 3a/1a4; IOHUMATh
HE00XO0AUMOCTh COOJIIOICHNS IPEANUCAHUM, IPeIaraéMblX B HHCTPYKIMAX 110
MCII0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.

Cucrema OLEHKH pe3yJIbTaTOB OCBOCHHS NPOrpaMMBbl Y4e0HOI0 IpeaMeTa

Mertoab! 1 HopMbl 00yUEHHS OTIPEACISIOTCSA C YI€TOM WHAMBHYaTbHBIX U BO3PACTHBIX
0COOEHHOCTEH yyaluxcsi, pa3BUTHS U CaMOPa3BUTHUS JIMYHOCTU. B CBSA3M ¢ 3TUM OCHOBHBIE
METOJMKH U3YUYEHUsI XUMHUH HAa JAHHOM YpOBHE: 00YUYEHHE YEPE3 ONBIT U COTPYJHUUECTBO; YUET
UH/IMBUYaJIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaILUXCS.

OcHoBHOM (hopMOIi 00yUIEHHUS SBISIETCS YPOK, THITBI KOTOPOTO MOTYT OBITh: YPOKH YCBOCHHSI
HOBOH y4ueOHOI MH(popMaIK; ypoku GOpMHUPOBAHUS MPAKTUUECKUX YMEHUI U HaBBIKOB
yyalxcs; ypoKu COBEpLUICHCTBOBAHUS U 3HAaHUH, YMEHUIN U HaBBIKOB; YPOKU 000OLIEHUS U
CUCTEMATH3alMM 3HAaHUM, YMEHUI U HaBBIKOB; YPOKH ITPOBEPKU U OLIEHKH 3HAHUW, YMEHUN U
HaBBIKOB YJaIUXCsl; TIOMUMO 3TOTO B IIPOrpaMMe MPETyCMOTPEHBI TAKHE BUIBI YIEOHBIX
3aHATUH KaK JIEKI[UH, CEMUHAPCKHE 3aHATHS, IMpaKTHUECKUue paboThl, KOH(PEPEHIINH, UTPBHI,
TPEHUHTU.

JU1s KOHTPOJIsl YPOBHS TOCTHIKEHUH YYaIlIMXCsl UCIIOJIB3YIOTCS TaKUe BUJIBI U (POPMBI
KOHTPOJISI KaK IIPEBAPUTEIbHBIN, TEKYILIUN, TEMAaTUYECKUH, UTOTOBBIN KOHTPOJIb; (hOPMBbI
KOHTPOJIS: KOHTpOJIbHAs paboTa, ruddepeHnnpoBaHHbIN MHIMBU Iy aIbHbIN THCbMEHHBIH
OTIPOC, CaMOCTOSTENbHAS, IPOBEpOYHasi paboTa, KOHTPOJIbHAsL paboTa, TECTUPOBAHUE,
XUMHUYECKUM TUKTAHT, INCbMEHHBIE JOMAIIHUE 3a/1aHNs, KOMIIBIOTEPHBIN KOHTPOJIb, aHAJIN3
TBOPUYECKUX, HCCIIEI0BATENIbCKUX PA0OT.

Conep:xanue yueOHOT0 npeamera
9 kaace

Iloemopenue ocnoguvix eéonpocoe 8 knacca (3 uaca)

Ilepnonnueckuii 3akoH u Ilepnonnueckas cucrema Xumuyeckux anemeHTos .M. MenzaeneeBa B
CBETE TEOPUM CTPOEHUS aTOMA.

Xumunueckas cBsizb. CTpoeHHe BenlecTBa. TUIBI KPUCTAIIIMYECKUX PELETOK.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB. PacyeTsl M0 XMMUUYECKUM
YpaBHEHUSIM.

Jemoncrpanuu. Tabmuua «Buasl csazeity. Tabnuna « TUITBI KPUCTATUIMYECKUX PEIIETOKY

Tema 1. Knaccugukayun xumuueckux peaxyuii (6 u)

Knaccugpukanuss XUMHYECKMX peaklMid, peaklMu COEAMHEHHs, pa3JIOXKEeHHUs, 3aMelICHus,
oOMeHa. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OKuciurenb, BOCCTAaHOBUTEIb,
IIPOLECCHl  OKHUCIEHUS, BOCCTaHOBIEHHA. (CoOCTaBICHHE YpPaBHEHUH  OKUCIHUTEIBHO -
BOCCTAaHOBUTEJBHBIX PEAKILIUH C OMOIIbIO METO/1a AJIEKTPOHHOTO OaliaHca.

TennoBoii 3¢ ekt xumuueckoit peakuuu. TepMoOXUMUYECKUE YPAaBHEHUS, pACUEThI 110 HUM.
CKOpOCTh XUMUYECKUX PEAKIUN. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIUN OT pa3InYHbIX
YCIIOBUI: OT IPUPO/IbI PEArHpYIOIINX BEIIECTB, IUIOIIAIN TOBEPXHOCTH CONIPUKOCHOBEHH,
KOHIEHTPAILlUU pearupyrolnX BEIIeCTB, TEMIIEPATyphl, KaTaau3aTopa. XUMHUYECKOE
paBHOBeECHE, YCIOBHS €ro cMelleHus. Pemenue 3amau.

JdemoHcTpaumu.

Lemoncmpayus onvimos, 8bIACHANWUX 3A6UCUMOCTb CKOPOCTMU XUMUYECKUX PeaKyuil Om
PAa3IUUHbIX PaKmopos.



Tabmuubl «O0paTUMbIe peakuny, «XUMUYECKOe paBHOBecHE», «CKOPOCTh XUMUYECKOM
peaKkLum».

JlabopaTopHble onbIThI. OKucIumenbHoO-60cCMmanogumenshsie peakyuu .  Mzyuenue peakyuu
83aUMOOCUCMBUSL CYIbHUMA HAMPUSL C NEPOKCUOOM 8000POOA

Pacuemmnvie 3a0auu.

Pacuetsl o TepMOXUMHUUECKUM YPaBHEHUSIM.

IIpakTuyeckasi padora. M3yuenue 6r1usHus yCi08Ull NPOeOeHUs XUMUYECKOU peaKyuu Ha ee
CcKOpOCmb

Tema 2. dnexmponumuueckaa ouccoyuayus (74)

ONEKTPOIUTHl U HEINEKTPOJIUTHI. DJIEKTPOIMTUYECKAs JUCCOLMALUS BELIECTB B BOJHBIX
pactBopax. Monel. KaTnonsl u aHuoHBL. ['MapaTHas TeopHs pacTBOPOB. DJIEKTPOJUTHYECKAS
JUCCOIMALUS  KHUCIIOT, Imenoded u coneid. Crnabble M CHiIbHBIE 3JEKTpONUTHl. CTemneHb
JUCCOLMALIUN. Peakuuu wnoHHOro oOMeHa. XwuMHYeCcKHe CBOWCTBA OCHOBHBIX KIIACCOB
HEOPTraHWYECKUX COCOUHEHUH B CBETE IIPEACTABICHUH 00 DICKTPOIUTHICCKOW IUCCONMANNH H
OKHCJIMTCIIBHO - BOCCTAHOBUTCIIbHBIX PCAKIUAX. FI/II[pOHI/I?) coJeil.

JemoHcTpanuu. VcnpiTanre pacTBOPOB BEIIECTB HA JIEKTPUUECKYIO IIPOBOAUMOCTb.
JIBuKEHME HOHOB B 3JIEKTPUUYECKOM I10JIE.

JlaGopaTtopHble onbITbl. Cunvhble u crabvle snekmpoaumvl . Peakyuu uonnozo oomena
.Bzaumooeticmeue cuopokcuoa 6apusi ¢ cepHoil KUciomoil.

IIpakTuyeckas padora. Penenue skcriepuMEeHTaIbHBIX 334a4 110 TeMe «DJIEKTPOIUTHYECKAs
JUCCOLUALUS.

Tema 3. I'anozenwi (5 u)

[TonoxeHue rajJloreHoB B IEPUOJUYECKON CUCTEME U CTPOEHUE UX aTOMOB. Du3znueckue u
XUMHYECKHE CBOWCTBA raJOT€HOB.

CpaBHUTENIbHAS XapaKTEPUCTUKA rajJoreHoB. [[pumenenue rajioreHos.

Xnoposogopoa. [lonyuenue. ®uznueckue cBoiicta. ConsiHast KUCIIOTa U €€ COJIH.
Ilpakmuueckaa padoma. IlonyueHue XJ10poBOIOPOJIA U U3YUEHHUE €r0 CBOMCTB.
Lemoncmpayuu. ®rusndeckue CBOMCTBA raJIoreHoB. [loaydeHne XxJ0poBo10poa U pacTBOPEHUE
€ro B BOJIE.

JlabopaTopHble onbIThbl. Pacrio3HaBanue COISHON KUCTOTHI, XJIOPUI0B, OPOMHUIOB, HOJIUIOB U
noaa

Tema 4. Kucnopoo u cepa (8 u)

[TonosxeHne KUCI0pPOIa U CEPBI B IEPUOANYECKON CUCTEME XMMHUECKUX 3JIEMEHTOB, CTPOCHHE
UX aTOMOB. AJUIOTPONHUS KUCIOPOJa — O30H.

Cepa. Anmnorponus cepbl. Puznueckne U XuMudeckue cporictsa. Haxoxxienue B npupose.
[Tpumenenue cepbl. Oxcun cepsl(IV). CepoBogopoHas U CEpHUCTAsI KUCIOTHI U UX COJIH.
Oxkcup cepoi(VI). Cepnas kucnorta u ee conu. OKUCIUTENbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOMN
CEpPHOM KHUCJIOTBHI.

[ToHsiTHE O CKOPOCTH XMMHYECKUX peakiuii. KatannzaTtopsi.

JleMoHcTpanum. AJUIOTPONHUS KUCIOPOJa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMu IPUPOIHBIX
Cylb(pUIIOB, CYIb(HATOB.

JlabopaTopHusblie onbIThl. PacrioznaBanue cynbhua-, Cyab(UT- U cylb(paT-noHOB B pacTBOpE
IIpakTuyeckas padora. Pemienue skciepuMeHTANIbHBIX 3a7a4 1o TeMe «Kuciaopoa u cepay.
Pacuemmnvie 3a0auu. BerancneHnus 1o XMMHUYECKUM YPaBHEHUSM PeakIuil Macchl, KOJTUYECTBA
BEIIIECTBA UM 00beMa M0 U3BECTHON Macce, KOJMUECTBY BEIECTBA UM 00BEMY OJJHOTO U3
BCTYMAOIINX WM MOTYYaIOINXCs B PEAKIMH BEILECTB.

Tema 5. A3om u ¢hocghop (9 u)

[Tonoxxenue azota u pocdopa B HEPUOAUYECKON cUCTeME XUMUYECKUX JIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, (U3NYECKHE U XUMUUYECKHE CBOMCTBA, MoJlyueHHe U npuMeHenue. Kpyropopot
azora B mpupoje. AMMuak. Pu3n4eckre 1 XMMUYECKUE CBOMCTBA aMMHAaKa, MOJy4eHue,
npumeHenue. Comu ammonusi. Oxeupsl azota(ll) u (IV). A3oTHas KucnoTa u ee coJu.
OKUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.

®ochop. Annorponus Gpochopa. Puznyeckue u XuMuIeckre cBoiictea Gochopa. Oxeun
docdopa(V). OprodochopHas kucioTa u ee Cou.

MunepanbsHbie y1oOpeHus.



JNemoncrpanuu. [Tonyyenne aMMuaka 1 ero pactTBopeHue B Bojie. O3HakomiieHue ¢ o0pa3namMu
MIPUPOTHBIX HUTPATOB, ochaToB.

JlabopaTopHsble onbITbl. OOpasosanue coneu ammonus. OchosHble C80UCMBA AMMUAKA.
B3aumopeiicTBue conelr aMMoHus co mienodamMu. O3HaKOMIICHHE ¢ a30THBIMU U (hOCHOPHBIMU
y100peHUsIMHU.

IpakTnyeckue padorsl. [lonydyeHre aMmmuaka u U3y4eHHUE €ro CBOMCTB.

Tema 6. Yenepoo u kpemnuit (8 u)

[Tonoxenue yriaepoaa u KpEMHUS B IEPUOAUYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHUE
UX aTOMOB. YTJIEpO/l, aJUIOTPOITHBIE MOJAU(PHUKAINY, PU3HUECKUE U XUMUYECKHUE CBOMCTBA
yriepojia. YTrapHbIi ra3, CBOMCTBA U (PU3HOJIOTHYECKOE JEHCTBUE Ha OPraHu3M. Y TJICKHCIIbIN
ra3, yrojbHasi KUCJIOTa U ee coiu. KpyroBopot yriepoza B mpupoze.

Kpemunii. Oxcupn kpemuusa(IV). Kpemauesas kuciora u ee conu. Crekno. [{emenT.
Jemoncrpanuu. Kprucraminueckue pemeTky aamasa u rpagura. 3HakOMCTBO ¢ 00pa3iaMu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHHE C Pa3IMYHBIMH BUJIAMU TOIUIHBA.
O3HaKOMJIEHHE C BUJIaMH CTEKJIA.

JlabopaTopHblie onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMH U B3aMMOIIPEBPALICHUSIMHI KapOOHATOB
U ruipokapboHaToB. KauecTBeHHbIE peakliuu Ha KapOOHAT- U CHIINKAT-HOHBI.

IIpakTuyeckas padora. [lonyuenue okcuna yriepona(IV) u uzyuenue ero cBOMUCTB.
Pacnio3naBanue kapOOHATOB.

Tema 7. Oouwue ceoiicmea memainnoe (13u)

ITonoxeHnne MeTaioB B IEPUOANYECKON cUCTeMe XUMHUYecKuX dnemeHToB J[. M. MenneneeBa.
Merammueckas cBsi3b. DU3nyuecKkre 1 XUMUYECKHE CBOMCTBA METAILIOB. Psi HanpsKeHUi
METaJIJIOB.

[Tonsitue o metamtypruu. Crioco6s! nonay4deHus: metamuioB. CruiaBsl (CTalib, YyTyH,
JOpaJIIOMUHUN, OpoH3a). [Ipobiema 6€30TX0AHBIX TPOU3BOJICTB B METAJUTYPIUU U OXpaHa
OKPY’KaroIlle Cpebl.

[lenounsie meTasibl. [lo0keHNE METOYHBIX METAJUIOB B IEPUOJUYECKON CUCTEME U CTPOEHHE
atomoB. Haxoxnenue B npupoze. dusnueckue u Xummueckue cBoicTra. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouno3emenbHbIe MeTAIUIBL. [1o0XKEeHNE IeI0YHO3EMENbHBIX METAJUIOB B IEPUOANYECKOM
cucteme u ctpoeHue aroMoB. Haxoxnenne B npupoae. Kanbuuii u ero coenquaenust. KecTtkocTb
BOJIBI M CTIOCOOBI €€ YCTPaHEeHHS.

Amomunuii. [TonoxeHune aaTtoMUHUS B IEPUOANYECKOM cCTEME U CTPOEHUE €r0 aToMa.
Haxoxnenue B mpupoje. dusndeckre 1 XUMUYECKHE CBOMCTBA aTFOMUHUSA. AM(OTEPHOCTH
OKCHJIa U THJIPOKCHJIA AIFOMUHHSL.

Keneso. [lonoxenune xeneza B IEPUOANUECKON CUCTEME U CTpPOEHHE ero atoMa. Haxoxnenue B
npupoje. Pusnueckre U XUMUUYECKHEe CBOMCTBA xene3a. OKCHIbI, THAPOKCUABI U COJIU
xenesa(Il) u sxeneza(Il).

JleMoHcTpanum. 3HaKOMCTBO € 00pa3liaMy Ba)KHEUIINX COJIeH HaTpusl, Kalusl, IPUPOIHBIX
COEIMHEHUH KaJblLus, PyJaMu XKeje3a, COeIMHEHUSIMU allfoMuHus. Bzaumopeiicteue
IIEJIOYHBIX, IIEJTOYHO3EMENIbHBIX METAIJIOB U aTIOMUHUS ¢ BOJoH. CKuranue xenesa B
KHCJIOPOJIE U XJIOPE.

JlaGopaTropHbie onbIThI. [lonydeHne ruipokcuIa allOMUHUS U B3AUMOJICHCTBHE €T0 ¢
kucnotamu U menoyamiu. [onydaenue runpokcunos sxenesa(ll) u (I11) u B3aumoelicTBre uX ¢
KHUCIIOTaMU U 1eso4yamu. «Keneszo . OKucnenue dicenesza 60 81ANCHOM 8030yXe)

IIpakT4yeckue padoThI

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 110 TeMe «MeTallibl U X COeTUHEHUS».

Pacuemnvie 3a0auu. Beraucinenus no XMMUYeCKUM ypaBHEHUSIM Macchbl, 00beMa WiIn
KOJIMYECTBA BEIIECTBA OJTHOTO M3 MPOAYKTOB PEaKIIMH [0 Macce UCXOAHOIO BEIeCTBa, 00beEMY
WIM KOJIMYECTBY BEILIECTBA, COAECPKAIIETO ONPEECICHHYIO JI0JII0 IPUMECEH.

Tema 8. Ocnoswt opeanuueckoii xumuu(8 u)

[TepBoHavanbHbIE IPEACTABIEHUSI 00 OPraHUYECKUX BellecTBax [lepBoHadanbHbIe CBEACHUS O
CTPOEHHUH OpraHndeckux BeuiecTs. OCHOBHBIE MOJIOKEHNS TEOPUU CTPOCHUSI OPTaHUUYECKUX



coeaunenuit A. M. byrnepoa. M3omepus. YnpouieHHas KiaccuuKanus OpraHuuaecKux
COCTUHEHUN.

Yraesogopoasl. [Ipenensubie yrieBonopoasl. MetaH, 3TaH. PU3HYECKUE U XUMUYECKUE
cBoiicTBa. [Ipumenenue.

HenpenensHsbie yriesogopoabl. OtuiieH. dusnueckue u XxuMudyeckue cBoiicta. IIpumenenue.
Auerunes. Jluenosble yriaeBogoposl. [IoHsATHE 0 HUKIMYECKUX YIiIeBOI0poaX (LIMKJIOAIKAHBI,
6en3omn). Ilpupoanbie HCTOYHUKH yTiIeBO0po1oB. HedTh 1 mpupoHbIil ra3, UX NpUMEHEHHE.
3amura aTMoc(epHOro Bo3ayxa ot 3arpszHeHust. Cniuptel. OgHoaTOMHbIE cIUPTHL. MeTaHol.
Oranoi. Pusnueckue cBoicTBa. PU3HOIOrMUECKOE IEHCTBUE CIUPTOB HA OPTaHU3M.
[Tpumenenne. MHOTOATOMHBIEC CITUPTHI. DTUICHTIUKOIL. [ muniepuH. [Ipumenenne. KapooHnosbie
KHUCIJIOTHL. JKupbl. MypaBbrHas U yKCyCHast KMCJIOThL. PU3nUeCcKue CBOMCTBA.

[Tpumenenue. Boicine kapOoHOBBIE KUCIOTHL. CTeapuHOBas KUcioTa. XKupel — IpOAYKTHI
B3aMMO/ICHCTBHS TTIUIIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. Poub skupoB B mporiecce oOMeHa
BEUIECTB B opranusmMe. KajaopuitHOCTb KHUPOB.

VYrnesons! I m0k03a, caxapo3a — BaKHEWINE NIPEACTaBUTENN YIUIeBO0B. HaxoxieHue B
npupone. Porocunres. Posb MIIOKO3bI B MUTAaHUU U YKPEILIEHUH 300p0oBbs. Kpaxmai u
LIEJUII0JI03a — IpUpoAHbIe onmmepsl. Haxoxnenue B npupone. [pumenenue.

benku — 6uonomumepsl. Coctas OenkoB. Oynkiuu 6enkoB. Ponb 6enkoB B nutanuu. [lonstue
0 (epMeHTaX U TOPMOHAX.

[Tomumepsl — BBICOKOMOJIEKYJIApHBIE coenuHenus. [lonuatunen. [lonunponumneH.
ITonuBuHunxnopua. Ilpumenenne noinMepos.

JemoHcTpanuu. Mozenu MoJIeKyJl OpraHMYeCKUX COeIUHEHNH, cxeMbl, Tabauibl. ['openue
YIIIEBOIOPOAOB U OOHAPYKEHHE MTPOTYKTOB UX TopeHus. O0pa3ibl HEPTH U MTPOTYKTOB UX
nepepadoTKU. BuieoonsIThl 0 CBOMCTBaM OCHOBHBIX KJ1aCCOB BELIECTB.

PacueTHble 3a1a4n. Y CTaHOBJICHUE POCTEHIIEH (HOPMYITBI BEIIECTBA 110 MACCOBBIM JIOJISIM
3JIEMEHTOB.

Pe3eps 3 uac



Temamuueckoe njiaanuposanue

9xnacc
Neri/m | Pa3nmesibt Kon- | Moayas padoueii nporpaMmbl Koua-Bo | Kou-Bo
NporpaMmsbl | BO pocnutanus «llIkoabHblil ypox» KOHTPO | NPaKTH
yaco J. padot | 4. padot
B
1 [ToBTOpeHME 3
Kypca 8
KJjlacca
2 Mmoroo6pa3 dopmupoBaHre yMEHUsS paboOTaTh B 1 2
ue 13 | rpynnax u mapax npu BBIIOJIHEHUU
XUMHAYECKUX npakTudeckux padot. Co3znanue
peakuuii npe3eHTaunii «CKOpoCTh XUMHUYECKHUX
peakuminy, «XUMHUYECKOE PABHOBECUE
WM OErcTBO OT HACHIIMSD)
3 Hemerams Buneoypoku 1 4
30 | https://youtu.be/ijbaZyPO5CQ
Coznanne npezentaiuii «Coiv a30THOM
KHUCTOTHIY, «COCIMHEHHUSI CEPhI»,
«Pocdop U ero coeTMHEHUN»
4. Meraisl Co3znanune npe3eHTanuii «Mertamibil -3 1 1
13 | rpynn riaaBHBIX HOATPYII, «XKenezo u
€ro COCAMHEHUSI»
5 Kparkwuit Buneoypoku 1 -
0030p 8 https://youtu.be/VWyqjz1fUgk,
BAKHEUILINX https://youtu.be/CwKnz0ogBbU
OpraHUYeCKu https://resh.edu.ru/subject/lesson/2066/m
X BEIIECTB ain/  cnuptel
https://resh.edu.ru/subject/lesson/2065/m
ain/ Kapb6OHOBbIE KMCNOTbI C/IOKHbIE
3pupbl, XKUpbl
6 PesepBHOE 3ammTa IpoeKTOB - -
BpeMs 3
70 4 7

Hroro



https://youtu.be/ijbaZyPO5CQ
https://youtu.be/VWyqjz1fUgk
https://youtu.be/CwKnz0ogBbU
https://resh.edu.ru/subject/lesson/2066/main/
https://resh.edu.ru/subject/lesson/2066/main/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/2065/main/

IIpakTHyeckas 4acTh NPOrPamMMBbl.

KonTpoJbHbie padoTsI:

R A

«Kmaccuduxarus XaMUIeCKUX PeaKIiil. DIEKTPOTUTHICCKAS TUCCOIIUALIUS.
«HemeTtammsy.

«MeTasy.

«Baxneime opraHM4ecKre COeTMHEHUSI»

IIpakTyeckue padboTsbI:

N o v bk~ w

W3yuenue BIUsSHUS YCIOBUI NPOBEICHUS XUMUYECKON PEAKLIUU Ha €€ CKOPOCTb.
Pemenue skciepuMeHTaNBHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIOT, OCHOBaHUMN U COJIEH
KaK JJIEKTPOJIUTOB.

«lTommydyenne coIsIHON KUCIOTHI U U3YYECHHUE €€ CBOWCTBY.

Pemenne sxcriepruMeHTaNbHBIX 3a4a4 110 Teme «Kucnopon u cepay.

«[TonyuyeHre aMmmMmuaKa v U3y4e€HUE €ro CBOKWCTBY.

[Tomydyenue okcuna yriepoaa (IV) u uzydenue ero cBoicTB. Pacrio3HaBanue kapOOHATOB
Pelenune skcriepruMeHTaNbHBIX 33/1a4 110 TeMe «MeTasuibl U UX COSIUHEHUS.



KaJIeHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBaHUEC

9 kJjacce

ypoka

Tema ypoka

Ko.-
BO
qac.

Jara
NPOBeICHUs

ITo dakr.
TJIAHY

IIpumeyanus

IToBTO

eHHe Kypca 8 kiace

BBOHBIN HHCTPYKTAX MO TEXHUKE
6e3omacHoctu. [leproaudeckuii 3aK0H 1
[ICXD JI.1.MenpaeneeBa B CBETe
CTPOEHHUSI aTOMa

Xumuyeckas cBsi3b. CTpOEHUE BEIIECTBA

OCHOBHBIE KJ1acChl HEOPTaHUUECKUX
COEJIMHEHMH, UX CBSI3b MEXJly COOOM

MHuoroo0pa3zne XUMHYECKHX pPeaKkuuii

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Jl/o . « OkucaumenbHo-
80CCMAHOBUMENbHBIE PEAKYUU .
H3yuenue peaxyuu 83aumooeticmsus
cynbguma Hampusi ¢ HePoOKCUOOM
8000p00a»

TernoBoit 3¢ ekt XuMUIECKuX
peakuuii. IK30- U SHAOTEPMHUYECKHUE
peakuuu. PacueTHble 3a1a4n.
Brruucnenus no TepMOXUMHUYECKUM
YpaBHEHUSM.

CKOpOCTh XMMHUYECKUX PEaAKITHH.
[IepBoHauabHBIE IPEACTABIECHUS O
KaTajmse.

IIpakTnyeckas padora Nel. 13yuenue
BIIMSIHMS YCIIOBUH IIPOBEICHHUS
XMMHYECKOHN pEaKIMM Ha €€

ckopoctb. Th.

OO6patrMble 1 HEOOpaTUMBIE PEaKLIUU.
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.

10.

O0600meHue 110 TeMe. Perienue 3anau

11.

CymHocTb npoiecca
AJIEKTPOJIUTAYECKON JUCCOIMALINH.

12.

Jlucconmarus KUCa0T, OCHOBAaHUH H
coJei.

13.

Crnabbie U CUITBHBIE DJIEKTPOJIUTHI.
Creneup muccornanuu. JI/o . « Cunvhole u
caabwle INeKMpOoIUNbLY

14.

Peaxiuu nonHOr0 0OMeHa M yCIOBUS UX
nporekanus. Jl/o. «Peakyuu uonnozo
obmena. Bzaumooeticmeue cuopokcuoa
bapus ¢ cepHoll KUCIOMOU




15.

IManponus coneit. O6o0IICHHE TO TEMaM
«Knaccuduxanus XUMAIECKUX
peakiuiiy u «DIEKTPOTUTHICCKAS
JIMCCOIUALINS.

16.

IIpakTuyeckas padora Ne2. Pemienue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«CBolCTBa KHCJIOT, OCHOBAHHMI M COJICH
Kak MeKTpoauTos». Th.

17.

KonTpoabHnas padora Ne 1 o remam
«Kiaccuukanmsi XMuMUIeCKUX
peakuuii» u «IEKTPOJIUTHIECKAS
JUCCOLIUAIUSY.

MHuoroo0pa3ue BelecTs.

18. | [Toso’xeHME TaIOreHOB B
MEePUONYECKON TabIUIE U CTPOSHUE UX
aToMoB. CBOIICTBa, [1OJIy4€HHUE U
MIPUMEHEHHE TaJIOT€HOB.

19. | Xuop. CBolicTBa U MPUMEHEHHUE XJIOPa.

20. | X710poBOJOPO/: MTOJIyYEHHE U CBOKCTBA.

21. | ConsiHast KMCIIOTA U €€ COJIH.

22. | IlpakTHyeckas paGora Ne 3.
«llonydyeHue  CONSHOM  KHUCIOTBI U
n3ydyenue ee cBoiict». Th.

23. | llonoxenue Kuciaoposa M Cepel B
MEPUONYECKON CHCTEME XHUMHYECKHUX
JJIEMEHTOB, CTPOCHUE UX aTOMOB.

24. | CpoiicTBa U IPUMEHEHUE CEPHI.

25. | CepoBonopoa. Cynbpuabl.

26. | Oxcun cepol (IV). CepHuctas kucinota u
€€ COJIHU.

27.| Oxcun cepsl (VI). CepHas kucnora u ee
COJIH.

28. | OkucnuTenbHbIe CBOMCTBA
KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI.

29. | lIpakTnuyeckas padora Ne 4. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Kucnopon u cepa». TH.

30. | Pemrenne pacyeTHBIX 3a/1ad.

Boeluucnenus o XuMu4eCcKUM
ypaBHEHHUSM Macchl, 00beMa 1
KOJIMYECTBA BEUIECTBA OJTHOTO U3
MPOJIYKTOB PEAKIIMH 110 Macce
MCXOJTHOTO BEIIECTBa, 00bEMY UITH
KOJIMUYECTBY BEILIECTBA, COAEPHKAILETO
OIIPEAEIEHHYIO JOJII0 TPUMECEH.




31.

[lonoxenne asora u ¢ochopa B
NepUOANYECKON CHCTEME XHMHUYECKUX
3JIEMEHTOB, CTPOCHHUE MX aTOMOB. A30T:
CBOICTBA U NIPUMEHEHUE.

32.

AmmMuak. Ousnyeckue 1 XUMHUYECKHUE
cBoyicTBa. [lonmyyenue u npumeHeHue.
JI/o . «Octogénbvie c80licmea ammuaray

33.

IIpakTHyeckasn padora Ne
5. «Ilonyyenne aMMuaka u U3y4eHHUE €ro
cBoiictBy. Th.

34.

Comu amMmonus. Jl/o. «Obpazosanue
conell AMMOHUSLY .

35.

A3zotHas kucinorta. CTpoeHHe MOJIEKYJIbI.
CaoiicTBa pa30aBIeHHON a30THOU
KHCIIOTHI

36.

CBolicTBa KOHIICHTPUPOBAHHOM a30THOM
KHCJIOTBI.

37.

Coix a30THOM KUCIOTEL. A30THEIE
YIOOpEHUSI.

38.

docdop. Amtorpornus docdopa.
CaoiictBa dochopa.

39.

Oxcun pochopa (V). DocdopHas
KkucioTa u ee conu. PochopHeie
ynoopeHus

40.

[Tonoxenune yraepoaa u KpEMHUS B
NEPUOINYECKOI cUCTEME XUMUYECKUX
3JIEMEHTOB, CTPOCHHE UX aTOMOB.
AnnorponHsle MOAU(UKALIMY YTIepoa.

41.

XUMUYECKUE CBOICTBA yriiepoaa.
Ancopbuusi. YrapHblii Ta3, CBOWCTBa,
(hu3HoIOrNYeCcKOoe JIeHCTBUE Ha
OpraHu3M.

42.

Vrieknuciniii ra3. YroabHas KUCIOoTa U
ee conu. Kpyrosopor yriepoza B
TIPUPOJIE.

43.

IIpakTnyeckas padora Ne
6. [Tomyuenue okxcuma yriepoxa (IV) u
HW3y4EHHE €ro CBOWUCTB. Pacro3HaBanue
kapOonatoB. Th.

44,

Kpemunii u ero coequnenus. CTekIo.
LlemeHT.

45.

Pemrenue pacUeTHBIX 3a71ad.
Brruncnenus 110 XAUMUYECKUM
YpaBHEHUSM  MaccChl, obbemMa U
KOJIWYECTBA  BEIIeCTBA OOHOIO U3
MPOJIYKTOB peakuun I10 Macce
HUCXOJHOTO BEIIECTBa, O0OBEMYy WIH
KOJINYECTBY BEIIECTBA, COJACPIKAIIETO
ONPEACIICHHYIO JOJIK0 TPUMECE.

46.

O0600mienue 110 Teme «Hemeramib.

47.

KonTtpoabsnas pa6ora Ne 2 o reme
«HemeTaub.




48. | IlonoxkeHue MeTauioB B NEPUOANYECKON
CHCTEME XMMHYECKHUX deMeHToB J. 1.
MenpaeneeBa. MeTamandecKkas CBs3b.
dusnyeckue CBOMCTBA METAIIOB.
CraBbl METAILIOB.

49. | HaxoxJieHue METauioB B IPUPOJIE U
o0111e crocoObl X MOTYYCHUSI.

50. | XuMuueckue cBOMCTBAa METAJLIOB. Psin
AKTUBHOCTH (DJIEKTPOXUMHUUYCCKHUH PsiJT
HaIpsDKEHUN ) METAJUIOB.

51. | lllenounsie Meramiel. HaxoxaeHue B
npupoje. Dusuyeckue M XUMHUUYECKHE
CBOMCTBA.

52. | Okcuabl ¥ TUIPOKCUIBI HIETOYHBIX
MeTauioB. [IprMeHeHre meToYHbIX
METAJUIOB.

53. | lllenoyHO-3eMeNbHBIC METAJLIbI.
Haxoxnenue B npupone. Kanpumii u ero
coeauHeHus. JKeCTKOCTh BOAbI U
CIIOCOOBI €€ YCTpaHEHUSI.

54.| Amtomunuii. HaxoxxJeHue B HpupoJe.
CpoiicTBa amoMuHusA. AMDOTEPHOCTD
OKCHJIa ¥ THJIPOKCHUJIA ATFOMUHUS.

55. | XKenezo. Haxoxaenue B mpupoe.
CBoiicTBa xenesa. JI/o. «XKeneso .
Oxucnenue cene3a 80 GIANCHOM 8030YXe»

56. | Coenqnuenus xkeiesa.

57. | IlpakTuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJbHBIX 337ad 10 TeMe
«Mertanisl 1 nx coeqnaeHus». Th.

58. | Pemenue pacueTHbIX 3a7au.
BrrunciieHust o XuMUYeCKUM
ypaBHEHHUSAM Macchl, 00beMa U
KOJIMYECTBA BEILIECTBA OJHOTO U3
MPOJYKTOB PEAKIIUU 10 Macce
MCXOJTHOTO BEIIECTBa, 00bEMY HITH
KOJIMYECTBY BEIIECTBA, COACPKAIIIETO
ONPEACICHHYIO JOJIFO TPUMECEI.

59. | [loaroToBka Kk KOHTPOJIBHON paboTe

60. | KonrposabHas pabdora Ne 3 o reme
«MeTamiby.

KpaTtkuii 0030p BaHEeHIINX OPraHMYECKHX BeLIeCTB

61. | Opranuueckast Xumusi. YTJI€BOJIOPOIbI

62. | Yrunesogoponsl. IIpenensHble
(HACBIIIIEHHBIE) YTIIEBOIOPOIBI

63. | HenpenenbHbIe (HEHACHIIIICHHBIC)
YTIICBOJAOPOIBI.

64. | [IpousBoaHbIC yraeBoA0poa0B. CIIUPTHI.
Kap6onoBsie kucnotsl. Cli0KHbBIE
s¢upsl. Kupsl.




65. | YrieBoasl. AMUHOKHUCIIOTEL. beku

66. | [Tonumepsr.

67.| KonrpoabHasa pabdora Ned no teme
OpraHuyeckue BelecTBa

68. | O6obmaromuit YpPOK 1o TeMe
«Baxneitue OpraHuYeCcKue
COETUHEHUS»

69. | I[ToBTOpeHne u 0600IICHUE TIO TEME

Hroro: 68 yacoB, KOHTPOJILHBIE Pa00THI — 4, NPaKTHYeCKHe PadoThI — /.




