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Iloacnumenvnas 3anucka.
Ilepeuenv HopmamugHbiX 0OKYMEHN 08, UCHOIb3YEMbBIX 018 COCMABIEHUsA padoyell npoZpamMmbl:
Pabouast mporpamMma y4eOHOro Kypca mo Xumuu st 9 kiacca paspaborana Ha ocHOoBe GI'OC BTOPOro MOKOJCHUS, MPUMEPHOH MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus 1Mo XuMmuH, [I[puMepHOI TporpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus 1mo XxuMuu U [IporpamMmel kKypca xumuu st 8-9 kimaccoB 00mieo0pa3oBaTeIbHBIX
yupexxaenuit, astop H.H. I'apa. (Xumusi. Paboune nporpammel. [Ipenmernas nunus yaeonukoB I'.E.Pynsutuca, @.I'. ®enpamana 8-9 kmaccel: yuebd. mocobue s
obmeoOpaszoBar. opranmsanmii/ H.H Tapa. - 3-¢ m3a.,nmepepab.-M.: Ilpocsemenue, 2019. -48c. — ISBN 987-5-09-065302-2 ). aunast pabodas mporpamma
peanmzyeTcs B ydeOHUKax s 001meo0pa3oBaTenbHbIx yupexaenui [.E. Pymuruca u @.I'. ®enpamana « Xumust. 8 kimace» 1 « XUMus. 9 Kiracce
PaGouas mporpamma 1o XuMuu AJi1 OCHOBHOM IITKOJIBI COCTaBJIEHA HA OCHOBE:
- OynaaMeHTaIbHOrO siipa cojiepkaHus o0iero o0pa3oBaHus U B COOTBETCTBUU ¢ ['ocynapcTBeHHBIM cTaHAapTOM 0011ero oopazoBanus (mprukaz MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);
- ®epepanbHoro 3akoHa ot 29 nexabps 2012 roxa, Ne273 (Denepanbhbliii 3akoH «O06 oOpazoBanuu B PDy);
- IlocranoBnenmus ['maBHOro I'ocymapctBeHHoro canutapHoro Bpada Poccuiickoit ®epepanmn «O06 yrtBepxknenun Canllun 2.4.2821-10 «CanurtapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHMS K YCIOBHUSIM U OpraHU3aIMKi 00y4YeHHs B 00111e00pa3oBaTeNbHbIX yupexaeHusax» ot 29.12.2010 Nel189;
- Ilpukaza MunoOpuayku Poccum ot 31.03.2014 Ne 253 «OO6 yrBepkaeHUH (eaepaqbHOro MepeyHs y4eOHHKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHHUIO IPU
peanu3aly UMEIOIUX TOCYAAPCTBEHHYIO aKKpEAMTAIMI0 00pa3oBaTENbHBIX IPOrpaMM HayajibHOIO OOILIEro, OCHOBHOTO OOLIEro, CPEeAHEro ooOIIero
00pa3oBaHU
- Yue6noro mnana MbOY «Pri6HOBcKas cpeanss mkona Nel» wa 2022-2023 yu. rox;
- [lonoxxenus o paboyeit nporpamme, pazpadoranHoro B MbOY «PriOHOBCKas cpeuss mkoaa Nely;
3a ocHOBY paboueli mporpaMMsbl B3siTa MporpaMMma Kypca XuMuu s 8-9 kinaccoB 00111e00pa30BaTeNbHbIX YUPEKICHUH,
ony6snkoBaHHas uznatenbcTBoM «IIpocsemenue» B 2019 roay (Xumus. Paboune nporpammel. [Ipeamernas nuaust yueOnukoB I'.E.Pyn3urtuca, @.I'. denpamana
8-9 knaccer: yued. mocobdue st obmeodpaszosar. opranusarmit/ H.H Iapa. - 3-¢ uza.,nepepad.-M.: IIpocseruenue, 2021. -48c. — ISBN 987-5-09-065302-2).



Obwan xapakmepucmuka yue6H020 npeomema

B COACPKAHNHU JAHHOI'O Kypca MPEACTAaBJICHbBI OCHOBOIIOJIAratoue TCOPETUICCKUEC CBEACHU 110 XUMHUH, BKIIFOYAKOIINE N3YUCHUC COCTaBa U CTPOCHUS BECUICCTB,
3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IPEBPALLEHUN U IyTeH YIPaBICHUS UMH B LEJISIX MTOJIYYEHHUS BEILIECTB,
MaTepuaoB, SHEPTUU.
Copepxanue yueOHOTO IpeIMeTa BKIIOUAET CBEIEHUSI O HEOPTaHUYECKUX BEUIECTBAaX, X CTPOCHUU U CBOWCTBAX, a TAK)KE XUMUYECKHX MPOIIECcCcax, MPOTEKAIOIINX B
okpy>katomeM mupe. Hanbomee cioxxnsie aneMeHTsl OyHAaMEHTaIbHOTO Sapa COAep KaHus 001iero 00pa3oBaHus 10 XMMHUH, TAKUE, KAK OCHOBBI OPTaHUYECKOH 1
MIPOMBIIIIJICHHON XUMUH, TIEPESHECEHBI B POTPaMMYy CpeaHe (TI0THON) 0011e00pa3oBaTeIbHOM MIKOJIBI.
TeopeTnyecKyro OCHOBY M3y4YEHHS HEOPTaHUIECKON XUMUU COCTABIISIET AaTOMHO-MOJIEKYJISIPHOE YUEHHeE, nepuoguyeckuil 3axkoH .M. MenaeneeBa ¢ kpaTKuMu
CBEJCHHUSAMHM O CTPOEHUH aTOMOB, BUJaX XUMHUYECKOM CBSA3H, 3aKOHOMEPHOCTSIX NPOTEKAaHUM XUMHUYECKHUX PEaKLUi, CBOMCTBAX, IOJIyY€HNUH, IPUMEHEHUH METAIJIOB,
HEMETAJIJIOB U UX COEIUHEHMI, 3HAKOMCTBO € BaXKHEUITUMHU OPraHUYE€CKUMH BELIECTBAMM.
B n3yuenuu Kypca 3HaUUTEIbHA POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: IIPOBEICHHIO ITPAKTUYECKUX U JJAOOPATOPHBIX PA0OT M OMHUCAHUIO UX PE3YJIbTATOB;
COOJIFOJICHHIO HOPM U TPaBHJI MIOBEICHUS B XMMUYECKHX J1a00paTOpHsX.
OCHOBHbIE Ye1u N3y4EeHUs1 XUMUU HAIPaBJICHBbI:

® Ha 0cB0eHUe 8adCHelwux 3Hanull 00 OCHOBHBIX TMOHATHSAX U 3aKOHAX XMMUHU, XUMUYECKOI CUMBOJIHKE;

® Ha os1adeHue ymenusmu HaOIIOAATh XUMUYECKUE SIBICHUS, IIPOBOIUTH XUMUYECKHI AKCIIEPUMEHT, POU3BOIUTH PAaCU€Thl HA OCHOBE XMMHUECKUX (POpPMyIT
BEILIECTB U YPaBHEHUIN XUMUUECKUX PEAKLINIA;

® Ha pazeumue NMO3HABATCIIbHbIX NHTCPECOB U MHTCIVICKTYAJIbHBIX cIocoOHOCTEH B nponecce nmpoBEACHUA XUMHUYCCKOT'O 3KCIICPUMCHTA, CAMOCTOATCIIbBHOT'O
HpI/I06p€T€HI/I$[ 3HAHMUI B COOTBETCTBUHU C BO3HUKAIOIIUMU KU3HCHHBIMU HOTp€6HOCT$IMI/I;

® Ha eocnumaHue OTHOUICHHUS K XUMHHU KaK K OJHOMY U3 q)YHI[aMeHTaJII)HBIX KOMITOHCHTOB €CTCCTBO3HAHUA U 3JICMCHTY O6H16‘ICJ'IOBC‘ICCKOI71 KYJbTYPBbI;

®  Ha npumeHeHue NOJYUEeHHbIX 3HAHUU U YMeHutl TSt 0€301IaCHOTO UCIIOIh30BAHUS BEIIECTB U MaTEPUANIOB B OBITY, CEITLCKOM XO35HICTBE U HA TIPOU3BOJICTBE,
peleHns NPaKTUYeCKUX 3a]a4 B MOBCETHEBHOM KU3HH, PEAYIPEKICHHS SIBICHUH, HAHOCSIIUX BPE.l 37I0POBBIO UEIIOBEKA U OKPYXKAIOIIEe CpeIe.
OpnHol 13 BaXKHEHUIINX 3a/1a4 OCHOBHOTO 00111ero 00pa3oBaHUsl SBJISETCS NOArOTOBKA O0YYAIOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY KM3HEHHOTO U
npodeccuoHanbHOro mytu. O0yJarommecs J0DKHBI HAYYUTHCSI CAMOCTOSATENILHO CTABHUTH 1IEITH U ONPEEIISATh MyTH MX JOCTHKEHUS, UCII0Ib30BaTh MPHOOPETEHHBIN B
IIKOJIE OTIBIT B PEAIbHOM )KM3HH, 32 paMKaMH y4eOHOTO Tpoliecca.
XuMus KaKk y4eOHBII TPeIMET BHOCUT CYIIECTBEHHBIN BKJIA]] B BOCIIMTAHUE U Pa3BUTHE O0YUAIONIMXCS; OHA IPU3BaHAa BOOPY)KUTh UX OCHOBAMHU XMMHUYECKUX 3HAHUH,
HEOOXOMMBIX TSl TIOBCEHEBHOM JKU3HHM, 3aJI0KUTH PYHIAMEHT IS JAIbHEHIIIET0 COBEPIICHCTBOBAHMUS ITHX 3HAHHM, a TAK)KE CITOCOOCTBOBATH OE30TIACHOMY
MOBEJICHUIO B OKPYKAOIIEH cpe/ie U OepeXHOMY OTHOIICHHIO K Hell. Pa3BuTHe mo3HaBaTeIbHBIX HHTEPECOB B MPOIIECCE CAMOCTOSATEIHHOTO PUOOPETCHHS
XUMHUYECKHUX 3HAHUH 1 UCTIOIh30BaHUE PA3IMYHBIX HCTOYHUKOB HH(POPMAITUH, B TOM YUCIIC KOMITBIOTEPHBIX.
Bocnuranne y0ex1eHHOCTH B IO3UTHBHON POJIM XMMHH B KH3HU COBPEMEHHOTO 00IIECTBa, HEOOXOAMMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIIEHUS K CBOEMY 370POBBIO H
OKpYyKarolleu cpene.
Mecmo yuedbnozo npedomema 6 yueonom niane
OcoOeHHOCTH cofiepKaHMsI Kypca « XUMUSD SBIISIOTCS TJIABHOW MPUYUHON TOTO, YTO B 0a3MCHOM yueOHOM (00pa30BaTEeIbHOM) TUTAHE ATOT MPEIMET MOSBIISCTCS
MOCITICIHAM B PS/Ty €CTECTBEHHOHAYYHBIX AUCIHUTUINH, TOCKOJBKY ISl €T0 OCBOCHUS IIKOJBHUKH JIOJDKHBI 0071a/1aTh HE TOJBKO OTPEACIICHHBIM 3a11acoM
MIpeBapUTEILHBIX €CTECTBEHHO-HAYYHBIX 3HAHUH, HO M JJOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBHIM MBIITUICHUEM.
B o6pazoBaTenbHOil mporpaMMe o0 XMMHUM Ha U3yYyeHUEe XUMHUH B 9 Kiacce OTBOAMUTCA 2 yaca B HeJleno, 68 yacoB B roj. Peanuszanus qaHHON mporpaMMBbl CIIOCOOCTBYET
HCIOJIb30BAaHUIO Pa3HOOOPa3HBIX (POPM OpraHu3aluy Y4eOHOTO Mpoliecca, BHEAPEHUIO COBPEMEHHBIX METOI0OB O0YUYEHHSI U NIEAarori4eCKUX TeXHOJIOTUH.



Pe3ynomamul oceoenusn yuedoHozo npedomema
OcHOBHO# (popMOH opraHU3aluy y9eOHOTO TIpoliecca SBIIIETCS KIACCHO-YPOYHAs cUcTeMa. B kauecTBe AOMOIHUTENBHBIX (JOPM OpraHU3alud 00pa3oBaTeIbHOTO
Mpolecca UCIOJIb3YETCsl CHCTeMa KOHCYIbTAllMOHHOM MOICPKKH, UHIANBUAYAIbHBIX 3aHATUH, CAMOCTOSATENIbHAsA pab0Ta ydalIuxcsi C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TeXHOJIOTUN. OpraHu3anus COMPOBOKICHHS yUalUXCs HAIIpaBlieHa HAa CO3JaHKUe ONTUMAJIbHBIX YCIIOBUI 00YUYEeHUS; UCKITIOUCHHE
MICUXOTPAaBMHUPYIOIIUX (PAaKTOPOB; COXPAHEHHE MCUXOCOMATUYECKOTO COCTOSTHUS 3I0POBbSI YUAILTUXCS; Pa3BUTHE MOJIOKHUTEILHOW MOTUBALIMU K OCBOSHUIO IPOTPAMMBI;
pa3BHUTHE WHIWBUIYATHLHOCTH M OAAPEHHOCTH KaXKIOTO peOCHKA.
Pabouas mporpamma npemaycmMaTpuBaeT GOPMHUPOBAHKE Y YUIAIIUXCS 001Iey4eOHBIX YMEHH H HABBIKOB, YHHBEPCAJIbHBIX YUE€OHBIX JeHCTBUIH U KIHYeBbIX
KOMIIeTEHIUIi: yMEHHE CAMOCTOSTENIbHO 1 MOTUBHUPOBAHHO OPTaHU30BBLIBATH CBOIO MTO3HABATENLHYIO JESTENHHOCTD; HCIIOIL30BaHNE AIIEMEHTOB MPUINHHO-
CJICJICTBEHHOT'O ¥ CTPYKTYPHO-(PYHKIIMOHAILHOTO aHAJIM3a; ONPEICIICHNE CYIITHOCTHBIX XapaKTePUCTHK H3y4aeMoro 00bhEeKTa; YMEHHE pa3BepHyTO 000CHOBHIBAThH
CYXKJICHUS, JaBaTh OTNPE/IEICHIS], MPUBOAUTH JT0KA3aTEIHCTBA; OIICHUBAHUE U KOPPEKTHPOBKA CBOETO MOBE/ICHUS B OKPYIKAIOIIEeM MUPE.
Pe3yabTaThl n3yuyenus Kypca «Xumus. 9 Kiaace» npuBeeHb! B pazzaeie « TpeboBaHus K YPOBHIO MOATOTOBKU BBIITYCKHUKOBY», KOTOPBIH MOJIHOCTHIO COOTBETCTBYET
crarnapty Broporo nokosieHuss ®I'OC. TpeboBanus HampaBiIeHbI HA peaU3alUI0 CUCTEMHO-AESTeILHOCTHOTO, U IMYHOCTHO-OPUEHTHPOBAHHOTO TIOJIX00B; OCBOCHHE
YYAIUMHUCS HHTEUIEKTYAIbHON U IPAKTHYECKOM JIeATEIbHOCTH; OBJIaICHUE 3HAHUSAMH U YMEHHUSMHU, BOCTPEOOBAaHHBIMHU B TIOBCETHEBHOW KU3HH, MO3BOJIIOIIUMU
OpPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAYMMBIMU JIJIs1 COXPAaHEHHS OKPY>KaIOIIeH cpesibl 1 COOCTBEHHOTO 3/I0POBBSI.
Inanupyemblie pe3yJbTaThl H3yYeHHUs Y4eOHOTO MpeIMeTa

BeinyckHuk Hayuumca:

® OIUCHIBATh CBOMCTBA TBEP/BIX, XKHUIKUX, Ta3000pa3HbIX BEIIECTB, BHIACISIS UX CYIIICCTBCHHBIC MPU3HAKH;

® XapaKTepU30BaTh BEIECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATH MPHYMHHO-CIICACTBEHHBIC CBSI3U MEX]Ty JTAHHBIMU XapaKTePHUCTUKAMHU BEIICCTBA;

® PACKPBIBATh CMBICT OCHOBHBIX XHMHUECKHX IOHSATHIA: aToM, MOJEKyJa, XUMHUYCCKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH, HCIONB3YS
3HAKOBYIO CHCTEMY XHMUHU;

® 11300pakaTh COCTAB MPOCTEUIINX BEHIECTB C TTOMOIIBIO XUMHUECKUX (POPMYIT M CYIIHOCTh XUMHUYECKHX PEAKIUH ¢ TOMOIIBIO XUMUYECKUX YpaBHEHUI;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, @ TAK)KE MAcCOBYIO JIOJO0 XUMHUYECKOTO DJIEMEHTa B COSIMHEHUSX;

® CpaBHHBATH 110 COCTABY OKCHJIBI, OCHOBAaHUS, KUCJIOTHI, COJIH;

® KIIaCCU(HUINPOBATH OKCUABI U OCHOBAHUSI [0 CBOWCTBAM, KUCIIOTHI M COJIM — IO COCTAaBY;

® OITUCHIBATh COCTAB, CBOWCTBA U 3HAYCHHUE (B TIPUPO/IE U IPAKTHUECKOH JISTEIBHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KHCIOPOJIa U BOJIOPOAA;

® T10JIb30BaThCA JIAOOPATOPHBIM 000PYAOBAHHEM H XUMHUECKON TTOCYA0H;

® IIPOBOJINTH HECIIOKHBIE XUMHUYECKHE OTBITHI U HAONIOJICHUS 32 M3MEHEHHEM CBOMCTB BEIIECTB B MPOIIECCE UX MPEBpaIeHUH; COOII0IATh MPaBHia TEXHUKN
0€301acHOCTH MIPH NPOBEICHUN HAOJIIOACHUH U OIBITOB;

® Pas3IMyaTh HKCIEPUMEHTAIBLHO KUCIOTHI M IETI0YH, TIOJIb3YSICh MHANKATOPAMHU; OCO3HATH HEOOXOIUMOCTH COOIIIOJICHNSI Mep 0€30IIaCHOCTH NP 0OPAILEHNH C KUCIOTaMHU
U IIEJIOYaMH.

¢ KnaccuunrpoBats MHOrooOpasue XUMHYECKUX PEAKIIUN

e MI3y4uT CBOICTBA METAJNIOB, HEMETAIJIOB U UX COCIMHEHUHN

BbInycKHUK noayuum 603M0HCHOCHD HAYYUMbCA

® TPaMOTHO 00pAaIIaTLCs C BENIECTBAMHE B TIOBCETHEBHOM KHU3HU;

® 0CO3HaBaTh HEOOXOIMMOCTH COOJIIOZICHHUS IPABHJII SKOJIOTHUYECKH O€30M1aCHOr0 MIOBEICHUS B OKPYKAIOLIEH MPUPOIHON cpese;

® IOHMMATh CMBICIT U HEOOXOJUMOCTh COOJTIOICHYSI TIPEITUCAHI, TIPE/JIaraeMbIX B HHCTPYKIIUSX 110 HCIIOJIE30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XHUMHU U JIP.;

® JICTIONIB30BaTh MPUOOPETEHHBIE KIIOUEBbIe KOMIIETEHTHOCTH NPH BBIOJIHEHUH HCCIIEIOBATEIbCKUX MPOEKTOB MO W3YyUYEHHIO CBOMCTB, CIIOCOOOB MOIYYCHUS H
pacro3HaBaHus BEIICCTB;



® Pa3BUBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIBb3YS CPEACTBA YCTHOTO U MMMCHbMEHHOTO OOIIEHHS], IPOSIBIISATh TOTOBHOCTh K YBR)KEHHUIO MHOM TOUKU 3pEeHUs IpU
00CYKJIEHHH PE3yJIbTaTOB BHIMIOJIHEHHOHN PaOOTHI;

® 00OBEKTUBHO OLICHUBATh MH(GOPMALIUIO O BEIIECTBAX M XMMHUYECKUX MPOLECCax, KPUTHUECKH OTHOCUTHCS K IICEBAOHAYYHOH MH(OPMAaLUK, HEZOOPOCOBECTHOMN peKiIaMme,
Kacarolleics NCIIOIb30BaHMs Pa3IMUHbIX BEIIECTB.

Ilepuoguyeckuii 3aKOH U MePUOANUYECKAsI cUCTeMa XuMH4YecKuXx 3ieMeHToB /.. MenaeneeBa. CTpoeHue BelecTBa.

Boinmyckuuk nayuumes:

® KJIacCU(PUIUPOBATh XUMUYECKUE FIEMEHTHI HA METAJLIbI, HEMETAIIbI, SJIEMEHTHI, OKCHJBI U THAPOKCHIBI KOTOPHIX aM()OTEPHBI, 1 HHEPTHBIE AIEMEHTHI (Ta3bl) AT
OCO3HAHUS BaKHOCTH YTIOPSA0UEHHOCTH HAYYHBIX 3HAHUI;

® pacKpbIBaTh CMBICH Ilepuoanyeckoro 3akona /I.11. Menzeneesa;

® OITUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (OPMY MEPUOTUIECKON CHCTEMBI XUMUYECKUX DJIEMEHTOB;

® XapaKTepHU30BaTh COCTaB aTOMHBIX AJ€p U PacCIpelesieHHEe YMCla AJIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX MEPHO/I0B
NEPUOINYECKON CUCTEMBI, a TAKXKE KalIHs U KaJIbLus;

® Pa3IM4aTh BUJIbI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HEMOJSAPHYIO U METAINYECKYIO;

® 11300pakaTh AMEKTPOHHBIE ()OPMYJIBI BEIIECTB, 00Pa30BaHHBIX XMMUYECKUMH CBA3SIMH Pa3HOTO BUIA;

® BLISIBIIATH 3aBUCUMOCTH CBOWCTB BEIIIECTBA OT CTPOCHUS €T0 KPUCTAJUTMYECKONW PEIIeTKH (MOHHOM, AaTOMHOM, MOJIEKYJISIPHOM, METAILTIYECKOH );

® XapaKTeprU30BaTh XUMUUECKUE HJIEMEHTHI U UX COCIMHEHMS HA OCHOBE MOJIOXKEHUS 3JIEMEHTOB B IEPUOJMUECKON CUCTEME 1 0COOEHHOCTEN CTPOCHHUS UX aTOMOB;

® OIIMCHIBAaTh OCHOBHBIE MPEANOCHUIKKA OTKpbITHA .M. MeHnneneeBbIM eproauuecKoro 3aK0Ha M MEePUOIUUECKON CUCTEMbl XMMHUYECKUX 3JIEMEHTOB U MHOTO00pa3HyIo
HAay4YHYIO J€ATCIbHOCTb YYCHOIO,

® XapaKTepr30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHNE TIEPHOTNIECKOT0 3aKOHA U MEPHUOINUECKOl CHCTeMBbl XuMudeckux aiaemenToB J[.U. Menneneesa;

® OCO3HaBaTb HAYYHBIC OTKPBITUA KaK PEIYJIbTAT JJIUTCIIbHBIX HaGJIIOILeHI/II\/'I, OIIBITOB, HaYLIHOP'I IMOJIEMUKH, IIPCOJ0JICHUA praHOCTeﬁ M COMHEHMH.

BbINyCKHUK HOAYUUM 603MOICHOCHb HAYYUMBCA

® 0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUN JUISI IPAKTHUECKON IS TEIbHOCTH YEJIOBEKa,

® OIUCHIBATh U3yUECHHBIE OOBEKTHI KaK CHUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHaJIN3a;

® IPUMEHSATH 3HaHUS 0 3aKOHOMEPHOCTSIX EPHOANYECKON CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB U1l OOBSICHEHUS U IPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

® pa3BuBaTh MHGOPMAIMOHHYIO KOMIIETCHTHOCTh IOCPEACTBOM YTIyOJICHHS 3HAHWH 00 MCTOPHUM CTAHOBJCHMS XUMHUYECKOW HAayKH, €€ OCHOBHBIX IOHSTHH,
MEPUOJUYECKOr0 3aKOHA KaK OAHOr0 U3 BAKHEHIINX 3aKOHOB MIPUPOBI, & TAKKE O COBPEMEHHBIX JOCTHXEHUAX HAYKH M TEXHUKH.

MHoroo0pa3ue XMMH4YECKHX peaKIui.
BrinyckHuK Hayuumces:

® O0BSICHATH CyTh XMMUYECKHX TPOIIECCOB;

® Ha3bIBaTh MPU3HAKA U YCIOBUA ITPOTECKAHUA XUMHNYCCKUX peaKHI/Iﬁ;

® yCTaHaBJIMBaTh NPUHAJIC)KHOCTD XUMHUYECKOUN PCaKnru K OIIPEACICHHOMY THUITY 110 OJTHOMY U3 KJ'IaCCI/I(i)I/IHI/IpOBaHHBIX IIPU3HAKOB!

1) 1o YKCITy U cOCTaBy MCXO/IHBIX BEIIECTB M MPOAYKTOB PEAKIMK (PEAKIIMU COSMHCHUS, Pa3IOKEHHUs, 3aMeleH s 1 OOMEHa);

2) 110 BBIICJICHHIO HJIH TIOTJIONMICHHUIO TEIUIOTHI (PEaKIIuK 3K30TePMUIECKHE U SHIOTEPMHUCCKHUE);

3) M0 U3MEHEHHIO CTETIEHEH OKUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHN);

4) mo ob6paTrMOCTH mpoitecca (peakinu 00paTUMBIE H HEOOPaTHMEIE);

® Ha3bIBaTh (DAKTOPHI, BIMSIOIIAE HA CKOPOCTh XUMHUECKUX PEAKIIHIA;

® Ha3bIBaTh ()AKTOPHI, BIMSIONINE HA CMEIICHAE XUMHYECKOTO PABHOBECHS;

® COCTaBIISITh YPABHEHUS DJICKTPOJIMTHUECKON JHCCONMAIIMH KHUCIIOT, EJIOYeH, COJICH; MOTHbIC U COKpAICHHBIC HOHHBIC YPAaBHEHUSI peaklnii 0OMEHa; ypaBHEHHUS
OKUCIIUTEIIEHO - BOCCTAHOBUTEIIBHBIX PEaKIIHIA;



® IPOTHO3MPOBATH MPOAYKTHl XUMUYECKUX peakuuid 1mo ¢opmynam / Ha3BaHWSIM HMCXOJHBIX BEIECTB; ONPENCISITh MCXOAHBIC BellecTBa Mo (opmyiaam / Ha3BaHHUAM
MIPOJYKTOB PEAKIINU;

® COCTaBJIATh YPAaBHEHUS pEaKIiil, COOTBETCTBYIOUINX MOCIEI0BATEILHOCTH («IIETIOUKE») MPEBPAILICHUI HEOPTaHMUECKHX BELLIECTB Pa3IUYHbBIX KJIACCOB;

® BBISIBJIATH B NPOLIECCE SKCTIEPUMEHTA MPU3HAKH, CBUIETENBCTBYIOIINE O IPOTEKAHNN XUMUYECKOH peaklny;

® TOTOBUTH PACTBOPHI C ONPENIEIEHHON MacCOBOH JI0JIeH paCTBOPEHHOTO BEILIECTBA;

® OTIpE/IETATh XapaKkTep CPebl BOAHBIX PACTBOPOB KUCIOT U LIEN0Yel 0 U3MEHEHHUIO OKPACKH MHIUKATOPOB;

® IPOBOJIUTH KaUE€CTBEHHBIE PEAKLINH, TOATBEPKAAI0IINE HAIMYKE B BOJHBIX pacTBOpax BEIIECTB OTACIbHBIX KATHOHOB U aHHOHOB.

BbINyCKHUK noIyuum 603mMoMucHOCHb HAYYUMbCA.

® COCTABJISITh MOJIEKYJISIPHBIE U [TOJIHBIC HOHHBIE YPABHEHHS 10 COKPALLEHHBIM HOHHBIM YPaBHEHUSIM;

® IPUBOJUTH IPUMEPHI PEaKLUNi, MOATBEPXKIAIOIINX CYILIECTBOBAHUE B3aMMOCBSI3H MEXKIY OCHOBHBIMH KJIaCCaMH HEOPIaHUYECKUX BEILECTB;

® IPOTHO3UPOBAThH PE3YJIbTAThl BO3ACHCTBHUS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM PEaKLUH;

® IIPOTHO3UPOBAThH PE3YJIbTAThl BO3AEHCTBUS Pa3IMYHbIX (DAKTOPOB HA CMELICHUE XMMUYECKOTO PABHOBECHSI.

MHoroodpa3ue BeuecTs.

BeinyckHuk nHayuumca:

® OIIPENeNATh NPUHAUICKHOCTh HEOPIraHUUECKUX BEILIECTB K OJHOMY U3 H3YyUEHHBIX KJIACCOB/TPYIII: METAJUIbl M HEMETAJJIbl, OKCHIbI, OCHOBAHHUS, KUCJIOTBI, COJIH;

® COCTaBIISITH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSM;

® OIIPENENATh BAIGHTHOCTD U CTEIICHb OKMCIICHNUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBIATh (HOPMYJIIBI HEOPIaHUUECKUX COCAWHEHUH 10 BAJICHTHOCTSIM U CTENECHAM OKHCJICHHUS 3JEMEHTOB, a TaKKE 3apsJaM MOHOB, YKa3aHHBIM B TaOJuIle
PacTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJIEH;

® 00BACHSITE 3aKOHOMCPHOCTU H3MCHCHUA @HSHHCCKI/IX M XMMHWYECKUX CBOMCTB IMPOCTBIX BCUICCTB W UX BBICHINX OKCH/IOB, O6p330BaHHLIX OJICMCHTaMU BTOPOro u
TPETHEro MEPHUOJIOB;

® Ha3bIBaTh OOIINME XUMUYIECKHUE CBOMCTBA, XapaKTepPHbIE JUIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(QOTEPHBIX.

® Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTePHbIE ISl K&KIOTO Kilacca BEIIeCTB;

® IPUBOANTD IPUMEPHI PEaKINii, MOITBEPKIAIOIINX XUMHUYECKHE CBONCTBA HEOPTaHUYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUHU U COJIEH;

® OTIpE/IETATH BEUIECTBO — OKHCIUTEND M BEHIECTBO — BOCCTAHOBUTENH B OKUCIUTEIEHO — BOCCTAHOBUTENIBHBIX PEAKIIUsAX;

® COCTABIISITH DJIEKTPOHHBIN OaJIaHC MO MPEATIOKESHHBIM CXeMaM peaKIIni;

® [IPOBOIUTH na6opaTopHLIe OIIBITHI, MOATBEPKAAOIINEC XUMHNYCCKHE CBOIICTBa OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BECHICCTB;

® [IPOBOAUTEH JIAOOPATOPHBIE OIBITHI II0 IOJIyUYEHHUIO U COOUMPAHUIO ra3000pa3HbIX BEILECTB: BOLOPOJA, KUCIOPOJa, YIVIEKUCIIOrO ra3a, aMMHUaKa; COCTaBIATh YPaBHEHUs
COOTBETCTBYIOIINX PEAKIIHH.

BbINyCKHUK MOJXYYUT 603MONCHOCINb HAYUUMIbLCA

* IPaMOTHO OOpaIaThCs C BEIIECTBAMU B ITIOBCEAHEBHON JKU3HHU;

* 0CO3HaBaTh HEOOXOJMMOCTH COOJIIOICHNS TPABUII SKOJIOTMIECKH OE3011aCHOTO TTOBEJCHUS B OKPY KafoLIel MPUPOIHOI Cpese;

* IOHUMATbh CMBICII 1 HEOOXOJUMOCTb COOJIOACHUS IPEANUCAHHUM, IPeIaraeéMblX B MHCTPYKIHSIX 110 HCIOIb30BaHMIO JEKAPCTB, CPEIICTB OBITOBOM XMMHUH U JIP.;

¢ MHCIIOJIB30BATh HpI/IO6peTéHHLIe KIIFOUEBBIC KOMIICTCHTHOCTHU ITPH BBIIIOJHCHUHN HUCCICOOBATCIBCKHUX IMPOCKTOB 110 M3YyYCHUIO CBOI71CTB, CI10co00B IMOJIYy4YCHUA U
pacro3HaBaHUs BEIIECTB;

* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTD, UCIIONB3YsI CPEACTBA YCTHOM M MHCHMEHHOW KOMMYHHMKALMH MPU paboTe ¢ TeKCTaMU y4eOHHKA U TOTOIHUTEIBHOM
JIUTEPATypOH, CIIPaBOUHBIMU TaOIMLIAMH, IPOSIBISITh TOTOBHOCTh K YBayKEHHUIO MHOM TOUKH 3pEHMsI IPU 00CYKICHUH Pe3yIbTaTOB BHIIIOJIHEHHON paboThI;

* 00OBEKTHBHO OLIEHUBATh MH(POPMANNIO O BEIIECTBAX U XUMHYECKUX IIpoLeccax, KpUTHIECKH OTHOCHTBCA K IICEBIOHAYYHON MH(OPMAIN, HeZ0OPOCOBECTHOM peKiiaMe,
Kacaroleics UCIIOIb30BaHMs Pa3INyUHbIX BEIIECTB.

* 0CO3HAaBaTh 3HAUYEHHE TEOPETUUECKUX 3HAHUH JJIs IPAKTUIECKO NesITeNbHOCTH YeJI0BEeKa;



* ONHCHIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, PUMEHSISI JJOTHKY CUCTEMHOI'0 aHAIIN3a;

* IPUMEHSTH 3HAaHUS O 3AKOHOMEPHOCTSIX MEPUOINIECKON CHCTEMbl XUMUYECKHUX JIEMEHTOB AJIs1 OOBSICHEHUS U MIPEIBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh MHGOPMALMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIyOJIEeHHsS 3HAHUM 00 MCTOpUHM CTAaHOBJICHUS XMMHUYECKON HAayKH, €€ OCHOBHBIX ITOHSATHM,
MEPUOTUYECKOr0 3aKOHA KaK OAHOTO U3 BAXKHEHIINX 3aKOHOB MPUPOABI, & TAKIKE O COBPEMEHHBIX JOCTIKCHUSX HAYKU M TEXHUKH.

* COCTaBJIITh MOJIEKYJISIPHBIC M MTOJTHBIE HOHHBIE YPaBHEHHMS 10 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJAUTH IPUMEPBI PEaKLUii, TOATBEP>KAAIOLINX CYIIECTBOBAHNE B3aMMOCBSI3H MKy OCHOBHBIMH KJlacCaMH HEOPTaHUYECKHX BEIICCTB;

* IPOrHO3UPOBATH PE3YIbTATH BO3ACHCTBHUS Pa3IMUHBIX (HaKTOPOB Ha M3MEHEHHE CKOPOCTH XUMHUECKON PeaKiny;

* IPOrHO3UPOBATH PE3YJIbTATHI BO3ACHCTBUS Pa3InUHbIX (DAKTOPOB HA CMEIIEHUE XUMUUECKOTO PABHOBECHS.

* IPOrHO3UPOBATH XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTAaBa M CTPOCHMUSI;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKHCIUTENbHBIC I BOCCTAHOBUTEIbHBIC CBOWCTBA C YYETOM CTETEHEH OKHMCICHHS SJIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

* BBISIBJISITH CYIIECTBOBAHNE T€HETUUECKONW B3aUMOCBSI3M MEXKILy BEIIECTBAMU B PSy: MIPOCTOE BEIIECTBO — OKCHJ — THAPOKCUI — COJIb;

* OpPraHMu30BBIBATh, IPOBOANUTH YUEHHUUECKHE IPOEKTHI 110 HCCIEJOBAHUIO CBOWCTB BEIIECTB, UMEIOLINX BaKHOE MPAKTUYECKOE 3HAUCHUE.
BrINyCKHUK IOTy4YUT BO3MOXKHOCTh HAYUUTHCS:
* IPaMOTHO O0OPAIIATHCS C BEIIECTBAMHU B IOBCETHEBHOM KU3HM;
* 0CO3HABaTh HEOOXOIUMOCTH COOTIOIEHUS ITPABUIT HIKOJIOTHUECKU O€3011acHOTO IMOBEICHUS B OKPY KaloOIIel MPHUPOTHON cperie;
* IOHUMATh CMBICJT U HEOOXOAMMOCTD COOIIOACHUS MPEAMUCAHNH, MTPeIaraéMbIX B MHCTPYKLHUSAX MO UCTIOJIb30BAHHIO JIEKAPCTB, CPEACTB OBITOBOW XUMHH U JIP.;
* UCII0JIb30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH MPU BBIITOJIHEHUHU HCCIIEA0BATENbCKUX IPOEKTOB 110 U3yUYEHUIO CBOMCTB, CIOCOOOB MOIYUYEHHS U
pacro3HaBaHUs BELIECTB;
* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIONB3YsI CPEJCTBA YCTHOW M MUCHbMEHHOW KOMMYHHKAIIUH MPH paboTe ¢ TEKCTaMH y4eOHUKA M JOTIOJTHUTEIBHOM
JTUTEPATYPOH, CIPABOYHBIMH TAOJIUIIAMH, TIPOSIBIIATH TOTOBHOCTh K YBaKEHUIO MHON TOYKH 3PEHUS TP 00CYKICHUH PE3yJIbTATOB BBHITIOJTHEHHON paOOTHI,
* 00BEKTHBHO OLIEHUBATh HHPOPMAIIMIO O BEIIECTBAX U XMMHUYECKUX MPOIIECCaX, KPUTHUECKH OTHOCUTHCS K TICEBIOHAYYHON MH(POPMAINH, HET0OPOCOBECTHON pEeKIaMe,
Kacarolencst UCIIOJIb30BAHUS PA3IMUHbIX BEILIECTB.
* OCO3HABAaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH IS IPAKTUIECKOMN IEATEIbHOCTH YEIOBEKA;

* OMHCHIBATH U3yYECHHBIE OOBEKTHI KAK CHCTEMBI, PUMEHSIS JIOTHKY CUCTEMHOTO aHAIN3a;
* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOIUYECKON CUCTEMbI XUMUYECKHX 3JIEMEHTOB J1s1 OOBSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEILECTB;
* pa3BuBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YTTyOJIeHUS 3HAHUH 00 HCTOPUH
CTaHOBJICHUSI XUMHUYECKON HAYKH, €€ OCHOBHBIX MOHITHUH, IEPUOINYECKOTO 3aKOHA KaK OJHOT0 U3 BaXKHEUIIMX 3aKOHOB MPUPO/IbI, @ TAKIKE O COBPEMEHHBIX
JOCTH)KEHUSX HAYKU U TEXHUKH.
* IPUBOIUTH IPUMEPHI PEAKINH, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H MEXK/Ty OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKHUX BEIIECTB;
* BBISIBJISITH CYILECTBOBAHNE T€HETUUYECKOM B3aMMOCBS3H MEX/1y BEIIECTBAMH B PAJLY: IPOCTOE BEIIECTBO - OKCHUJL - THJIPOKCHU]L - COJIb;
* OPraHU30BBIBATH, IPOBOJAUTH YYEHUUECKHE IPOEKTHI MO UCCIIEA0OBAHUIO CBOMCTB BEIIECTB, HMEIOIIUX BAKHOE MPAKTUUYECKOE 3HAUYEHHE.
JIuunocmmnovie, vemanpeomemmusie u npeomenHvie Pe3yabmamol 0C60CHUS yUeOH020 npedmema «Xumusay

JIMYHOCTHBIMM pe3yJIbTaTaMU U3YUEHUs NpeaMeTa « XUMHUs» SBIISIOTCS CIECIYIOIINE YMEHHUS:
- Bocniutanue poccuiickoil rpaskaaHCKOW WASHTUYHOCTH: NaTPUOTU3MA, JIIOOBU U yBaskeHUe K OTeuecTBy, 4yBCTBO FOPAOCTH 3a CBOIO PojauHy, 3a pocCHICKYIO
XUMHUYECKYIO HAyKy
- ®opMHUpOBaHKE IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH, a TAKXKE COLIMATILHOMY,
KyJbTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT00OpPa3uI0 COBPEMEHHOIO MUpPa



- ®opMHpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO M CaMOOOPa30BaHHUIO HA OCHOBE MOTHBALIUU K O0YUYEHHUIO U
MO3HAHUIO, BEIOOPY NMPOGMIEHOTO 00pa30BaHMs Ha OCHOBE HH(OPMAIMK O CYHIECTBYIOIUX NPO(EcCHsIX U JINUHBIX MPO(PeCCHOHATBHBIX IpeAnouTeHnid. OCO3HAaHHOMY
MOCTPOCHUIO MHINBUAYAIBHBIX 00pa30BaTeNbHBIX TPAEKTOPHIA C YI€TOM yCTOWYHMBBIX TO3HABATENILHBIX HHTEPECOB

- (hopMupoBaHHEe KOMMYHUKATUBHON KOMITETEHIIMH B 00pa30BaTeIbHON, OOIIIECTBEHHO TOJIE3HOM, yueOHO — HCCIIeI0BAaTENbCKOM, TBOPYECKON U JPYTUX BUAAX
JesITeIbHOCTH

- ®opMHpOBaHUE U IOHUMaHUE IEHHOCTHU 370pPOBOTO U O€3/10I1acTHOr0 00pa3a KU3HHU, yCBOSHHE IIPaBWJI MHAMBUIYAIbHOTO U KOJUIEKTUBHOI'O 0€30I1aCHOTO IOBEICHHUS
B UpE3BBIYAMHBIX CUTYalLUsX, YTOXKIAIOIINX KU3HU U 310pPOBBIO JIFOAEH

- @opMHpOBaHUE [T03HABATEILHOW HH(MOPMALMOHHOMN KYyJIbTYpPbl. B TOM unciie pa3BuTHe HaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TOCOOUAMU, KHUTAMH,
JTOCTYITHBIMU HHCTPYMEHTAMHU M TEXHUYECKUMH CPEICTBAMU MH(POPMAITHOHHBIX TEXHOJIOTHI

- ®opMHpOBaHUE OCHOB SKOJIOTUYECKOTO CO3HAHUS HA OCHOBE MTPU3HAHUS LIEHHOCTH KH3HH BO BCEX €€ MPOSBICHUAX U HEOOXOJMMOCTH OTBETCTBEHHOTO , OEPEKHOTO
OTHOLLIEHUS K OKpY>Karolleil cpene

-Pa3BuTHE rOTOBHOCTH K PELICHUIO TBOPUYECKHX 33/1a4, YMEHHE HaXOIUTh aJIeKBaTHBIE CIIOCOOBI MOBE/ICHUS U B3aMMO/ICHCTBHE C MAPTHEPAMH BO BpeMsl yUeOHOM U
BHEY4YeOHOM /1eATENIbHOCTH, CIOCOOHOCTH OIICHUBATh MPOOJIEMHBIE CUTYAIUN

MeTanpeAMeTHBIMH PE3yJIbTaTAMU U3YUEHUS Kypca «XUMUs» sIBIIseTCs (POPMUPOBAHUE YHUBEPCAIBHBIX yueOHbIX neiicteuil (YVY ).

Tosnasamenvuvie YVJI:

- CaMocCTOATENHHO OOHAPYKUBATH U (POPMYITUPOBATH YUEOHYIO MPOOIeMy, ONPEAENIATh 1eNb yUeOHOH IeATeIbHOCTH, BEIOUPATh TEMY paOOTHI

- BeiiBurate Bepcum pemeHus npoodiieMsl, 0OCO3HaBaTh KOHEUHBIN pe3yIbTaT, BHIOUPATh U3 NMPEUI0KEHHBIX U UCKAaTh CAMOCTOSITEIBHO CPEJCTBA JOCTHKEHUS LIETIH.

- CocTaBiaTh (MHIUBHYyaJbHO WM B TPYIIIE) IJIaH pelieHHus Npo0ieMbl (BBIIIOJHEHUS IPOEKTA).

- PaboTast o ruiany, cBepsATh CBOM AEUCTBUS C 1IETIBIO U, IPH HEOOXOAUMOCTH, UCTIPABIIATH OIMIMOKH CAMOCTOSTENIBLHO.

- B auanore c yunuTenem coBEepIIEHCTBOBATh CAMOCTOSTENILHO BIPAOOTAHHBIE KPUTEPHU OLICHKH.

Kommynurxamuenvie YY/i:

- CaMOCTOSITEIbHO OPTraHU30BBIBATh Y4EOHOE B3aUMOACHUCTBHE B TPYIIE (ONMPEAeIIATh OOIIHE LENH, pAaCTIPEIeNIATh PO, JOTOBAPUBATHCS APYT C IPYTOM H T.1.).
CpenctBoM GpOpMHUPOBaHUS KOMMYHUKATHBHBIX Y'Y /[ CITy>KaT TEXHOJIOTHS MPOOJIEMHOr0 uaiora (moOy K AaloUiid ¥ MOIBOSIIMN AUAIOT) 1 padoTa B MaJlbIX IpyMIax, a
TaKXKe UCIOJIb30BAaHUE HA YPOKaX 3JIEMEHTOB TEXHOJOTHH MPOLYKTUBHOTO YTECHUSI.

IIpeaMeTHBIMM pe3yIbTaTaMH U3yUEHHS IPEeaMeETa « XUMUS» SBISIIOTCS:

- ®opMHpOBaHUE MEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MTPEICTABICHUN O BEIIECTBAX, X MMPEBPAILICHUAX U NPAKTUIECKOM ITPUMEHEHNUH; OBJIaICHUE MOHATUITHBIM
anmnapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHU;

- Oco3Hanue 0OBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKON HayKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUECKUX MPEBPALICHUN OPraHMYECKUX U

HEOPraHWYEeCKHX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHUI )KHBOM U HEKUBOW NPUPO/IBI; YIIyOIeHHE NPEACTABICHUI 0 MaTepHaIbHOM €IMHCTBE MUDA;

- OBJajiIeHHE OCHOBAMHU XUMHUYECKOW I'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OLIEHUBATD )KU3HEHHBIE CUTYaIIUH, CBI3aHHBIC C XUMHUECH, HABBIKAMHU
6e30macHOro oOpaIeHus C BeIeCTBAMH, UCTIOIb3YEMBIMHU B ITOBCEHEBHOM KU3HH; YMEHHUEM aHATM3UPOBATh U INIAHUPOBATh SKOJIOTUYECKH 0€30MacHOE MOBEICHHE B
LeJIsIX cOepeKeHHsl 310pPOBbs U OKPYXKAIOLEH Cpe/bl;

- @opMHpOBAaHUE YMEHUH YCTAHABIMBATh CBSI3M MEX/y PealbHO HAOII0AAEMbIMU XUMHUUECKUMHU SBICHUSAMH U IPOLIECCAMU, TIPOUCXOASIMMU B MUKPOMUPE, OOBSCHATh
HNPUYMHBI MHOT00OPa3Ksl BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTAaBa U CTPOCHUS, a TAKKE 3aBUCMOCTb IPUMEHEHUS BELLIECTB OT X CBOMCTB;

- [IpuoOpeTeHust onbITa NCIOIB30BAaHMSl PA3JINYHBIX METOJI0B U3y4EHUs BELIECTB; HAOIIOAEHHS 32 UX PEBPALICHUAMH [IPU IPOBEAECHUH HECIOKHBIX XUMHUECKUX
HKCIEPUMEHTOB C UCII0JIb30BAaHUEM JIAOOPATOPHOI0 000PYNOBaHUS U IPUOOPOB;

- YMeHure OKa3bIBaTh NEPBYIO MMOMOIIb IIPU OTPABIEHUSX, 0)KOTAX U IPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMHU U Ja00OpaTOPHBIM 000PYIOBAaHHEM;

- OBnazicHre IpreMaMu pabOTHI ¢ HH(POPMAIMEH XUMUIECKOTO COJIEpPIKaHus, MPEACTaBICHHON B pa3Ho ¢opMme (B BHIE TeKcTa, PopMyJI, rpaduKoB, TAOTUIHBIX JAHHBIX,
cxeM, ¢ororpaduit u ap.)



- Co3ianue OCHOBBI JUTsl (POPMHUPOBAHKS HHTEpECca K PACIIUPEHUIO B YTITyOJICHUI0 XUMUIECKUX 3HAHUH U BEIOOpa XUMHUH KaK MPO(IIFHOTO MpeMeTa P Iepexo/ie Ha
CTYIIEHb CpeIHETO (ITOJHOTO0) 00IIeTo 00pa3oBaHus, a B JAIbHEHIIIEM U B KadecTBe cepbl CBOE MPODECCHOHAIBHOMN IEeATEITbHOCTH;
.- ®opMupoBaHUe NPEICTABICHUI O 3HAYCHUU XUMUYECKOW HayKH B PEIICHUH COBPEMEHHBIX YKOJIOIMYECKUX MPOOIIEM, B TOM YHUCIIE B IIPEIOTBPAIICHUN TEXHOTCHHBIX
Y 9KOJIOTHYECKHX KaTacTpod.

Oowas xapaxmepucmuka yuedOHo20 npoyecca:

OcHoeHnble mexHon0zuu 00yyeHu:

[Iporpamma kypca «XuUMHI» TOCTPOSHA HA OCHOBE CIIUPAIILHON MOJIENHU, TIPEyCMaTPHUBAIOIICH TOCTEIIEHHOE PA3BUTHE U YIIIyOJIEHUE TEOPETUYECKHUX

MPEACTABICHUHN MPU JTUHEHHOM 03HAKOMJICHUH C SMIUPUUECKUM MaTepHaIoM

Tectbl, camocTosITENBbHBIE pa00Ta, KOHTPOJIBHBIE PAOOTHI, YCTHBIN ONPOC, 3alUTa UCCIIEA0BATEIbCKUX PadoT.

[IpeobOmanaronymu popMamMu TEKYIIIETO KOHTPOJIS SIBJISIOTCS CAMOCTOSITEIIbHBIC U KOHTPOJIBHBIE PAOOTHI, Pa3IMYHBIC TECTOBBIC (POPMBI KOHTPOJIS.

[TpoMexyTOUHBII 1 UTOTOBBIM KOHTPOJIb MPOBOAUTCS B hOpMe KOHTPOJIBHBIX PaboT

Cooepicanue Kypca 9 knacc

Ne n/m | Pa3nesnibl nporpaMmmbl KouaunyecTBo KoauyecTBo KoumnuectBo
4acoB KOHTPOJIbHBIX NPAKTHYEeCKUX
padoTt pador
1 MHoroo6pasue XuMHYECKUX 17 2 2
peakuuii
2 MHoroo0pasue BeecTB 43 3 5
3 Kpatkwuii 0030p BaxKHEHIIX 6 1
OpPraHUYECKUX BEIECTB
4 PesepBHOE Bpems 2
UTOTO 68 6 7

Paznean 1. MHoroo6pasue XUMHYECKUX peaknuii

Krnaccudukanus XuMHUYECKUX PEAKIIUiA: peaKIIui COSTUHEHMS,

pasnoKeHus1, 3aMetIeHnst, oOMeHa. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakii. OKUCINUTETh, BOCCTAHOBUTEIb, MPOIECCHI OKUCICHHS U BOCCTAHOBJICHHUS.
CocraBiieHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA ¢ TOMOIIBIO METOA AIEKTPOHHOTO OanaHca.

TennoBsie 2QHEKTh XUMHYECKUX PEAKIUA. IKZOTEPMHUECCKUE U DHIOTEPMUUYECKHE PEaKIuu. TepMOXUMHUYECKUE ypaBHEHHUS. Pacd€Thl MO TEPMOXUMHUYECKUM
YPaBHEHUSIM.

CKOpOCTh XUMHUYECKUX peakiuil. DakTOphbl, BIUSIONINE HA CKOPOCTh XUMUYECKHUX peakunid. [IepBoHavabHOE pEICTaBIEHHUE O KaTaln3e.

Oo6patumbie peakiun. [IoHITHE 0 XUMUYECKOM PaBHOBECHUHU.

XUMHYECKHE PEAKIIUU B BOIHBIX PACTBOPaAxX. DIEKTPOJUTHI i HEdNIeKTpouThl. Monbl. Katnons! u annoHsl. [ uopammuas meopus

pacmeopog. DNEKTPOTUTUYECKAS TUCCOLUALIMS KUCIOT, OCHOBAHUI

u cosieid. Citabble ¥ CHIIbHBIE AJIEKTPOIUTHL. CTETICHb TUCCOLUAIINH.

Peakunu nonHoro oOMeHa. Y coBUS TeUCHHS peaKluii HOHHOTO



oOMeHa 10 KOHIA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHHUH B CBETE MPEACTaBICHUI 00 AJIEKTPOIMTUYECKON AMCCOLMAINH H
OKHCJIUTENBHO- BOCCTAHOBUTENIBHBIX PEAKLIUSX.
Ilonamue o eudponause coetl.

JdemoHcTpauuu:

[Ipumepsl 5K30- U SHAOTEPMUYECKUX peakinil. BzauMoaelcTBue MHKA ¢ COISTHOM U YKCYCHOM KUCIIOTON. B3anMoieiicTBE rpaHyIMPOBAaHHOIO I[IMHKA U
LIMHKOBOW MBUIH € COJITHOU KUCIOTON. B3aumoneiicteue okcuna meau (I11) ¢ ceproit kucnoToi pa3Hoi KOHIEHTpAIMU PU Pa3HbIX TeMIeparypax.

['opeHue yris B KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTE. ['OpeHne cephl B pacIiaBiIeHHOM cenuTpe. McnblTaHue pacTBOPOB BELIECTB HA JIEKTPUUYECKYIO
IIPOBOAUMOCTb. J|BUKEHHE NOHOB B 3JIEKTPUUECKOM IOJIE.

IIpakTuyeckue padoThi:

W3yueHne BIUsSHAS yCIOBUM NPOBEICHU XMMUYECKON pEaKMu Ha €€ CKOPOCTb.

Pemrenue sxcriepuMeHTanbHbIX 3a1a4 10 TeMe «CBOMCTBA KUCIOT, COJIEH U OCHOBAHUM KaK 3JIEKTPOJIIUTOBY

JlabopaTopHble onbIThI: Peakiiy oOMeHa Mex 1y pacTBOpPaMU JIEKTPOJIUTOB

Pacyernble 3a1a4u: BeIuucieHUs 10 TEPMOXUMUYECKUM YPABHEHUSAM PEAKIIU.

Pasnen 2. MHorooGpasue BeecTs

Hewmeramnsl. ['anorensl. [lonoxenne B nepuoanuecKon cucTeMe XMMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aToMOB. Haxoxaenue

B npupojie. PU3nyecKre U XMMAYECKHE CBOMCTBA raJOT€HOB.

CpaBHUTENIbHAST XapaKTEPUCTHKA rajgoreHoB. [lomydyeHne u npuMeHeHne rajoreHoB. Xjiop. Pusnueckue U XMMUYECKHUE CBOMCTBa xjopa. IIpumenenue xiopa.
Xnoposogopon. Puznyeckue cpoiictBa. [lomyuenue. ConsHasg kuciota u e€ conu. KadecTBeHHasi peakuusi Ha XJOpUA-UOHBL. Pacro3zHaBaHue XJIOpUIOB,
OpOMHIOB, HOUIOB.

Kucnopon u cepa. Ilonoxxenue B nepuoinyeckoi cucteMe XuMHYECKIX JIEMEHTOB, CTPOEHHE UX aTOMOB. Cepa. AJUIOTPONUS CEpHI.

dusnyeckue U xumuueckue cporicrtsa. Haxoxaenue B npupoze. [Ipumenenne cepol. CepoBogopoa. CepoBogopoHas KUCIOTa U €€ COMH.

KauectBennas peakuus Ha cyiabdua-uonsl. Oxeun ceprl(IV). @usnueckue u xumudeckue ceoicTa. [Ipumenenue. CepHucTasi KUcioTa v

e€ comu. KauectBeHHas peakius Ha cyiabpuT-uoHsl. Oxcun cepoi( V).

Cepnas kucnorta. XUMUYECKHE CBOMCTBA pa30aBI€HHON U KOHIIEHTPUPOBAHHOW cepHOM KHCI0Thl. KauecTBeHHas peakuys Ha Cyab(aTHuOHbl. XUMHUECKHE
peaxkuuy, Jiexalue B OCHOBE MOJIYUYEHHUsS] CEpHOM KMCIIOTHI B IPOMBIIUIEHHOCTH. [IprMeHeHne CepHOI KUCIIOTHI.

Aot u dpocdop. IlonoxeHne B nepuoanYECKoi cucTreMe XMMHUUECKHUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (PU3HUECKHUE U XUMHUYECKHUE CBOMCTBA, MOTyYeHHE
u npuMeHeHue. Kpyroesopot asora B

npupoge. Ammuak. Gusndeckne 1 XMMUYECKHUE CBOMCTBA aMMHAKa,

noJiydyeHue, npuMeHenue. Coau aMMoHuUs. A30THasl KUCIIOTa U €€

cBorcTBa. OKHCIUTEIBHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydenne

a30THOM KUCIOTHI B TabopaTopuu. XMMHUYECKUE PEaKIuy, JexKalue

B OCHOBE MOJTYYEeHHs a30THOM KHCIOTHI B MPOMBIIIIEHHOCTH. [IpuMeHenune a30THoM kucnoThl. Cojii a30THOM KUCIIOTHI M UX MPUMEHEHUE. A30THBIE y100peHUs.
®ochop. Amnmorpormsi pochopa. Duznueckue U XUMUYECKHE

coiictBa pochopa. Oxcuna pochopa(V). dochopnas kucnora u e

coiu. @ocdopHbIe yA0OpeHHUS.

VYraepon u kpemHui. IlonoxxeHne B NEPUOJUYECKON CHUCTEME

XUMHYECKHX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEpOA. AJJIOTPONHUS



yraepoja. Ou3nueckue U XUMUYECKHUE CBOMCTBA yriepoaa. AjcopOuus. YrapHblid Ta3, CBOHCTBA U (PU3MOJIOTHYECKOE JICHCTBHE HA OPraHU3M. YTJICKUCIBIA Ta3.
VYronbHas kucnota u e€ conu. KauectBennas peakuusi Ha kKapOoHaT-HOHBL. KpyroBopot yriepoza B npupoze.

Opranuueckue COeIMHEHUS YIJIepoa.

Kpemuuii. Oxcun kpemuust(IV). KpemuueBas kucinora u €€ conu. Cmexno. Llemenm.

Mertannsl. [lonoxxeHne MeTalaoB B NEPUOJUYECKON CHCTEME XMMHUYECKHUX 3JIEMEHTOB, CTPOEHUE MX aTOMOB. Metamnueckas cBsi3b. OuU3MUecKkue CBOMCTBa
MeTaJJIOB. Psii aKTUBHOCTH METaNIOB (DJICKTPOXMUMHUYECKHUN Psii HANpsDKEHUH MeTalioB). XUMHYECKHe cBoiicTBa MeraiuioB. OOimue crnocoObl MOTydeHus
MeTai10B. CIlaBbl METAJUIOB.

[[{erounble MeTaiubl. [lonokeHNe MIETOYHBIX METAJUIOB B IEPUOAUYECKOIN CUCTEME, CTPOCHHE UX aTOMOB. Haxox1eHue B mpupo/ie.

duznyecKkne U XMMHUYECKHUE CBOMCTBA LIEIOUHBIX METaIIOB. [IpMeHeHNe HIETOUHBIX METAJIOB U UX COEAMHEHUH.

[[{enouno3zemenbHble MeTAILIBL. [loN10)KEeHNE 111eT0UHO3EMENBHBIX METAJUIOB B IEPUOAMYECKON CUCTEME, CTpOEeHUE UX aToMOB. Haxoxenue B mpupoae. Marauii
1 KaJIbIUH, UX BaXHEHHE coennHeHus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHHUS.

Amomunuii. [lonoxeHne anmOMUHUS B IEPUOJAMYECKON CUCTEME, CTpoeHue ero aroma. Haxoxnenue B npupone. Gusnyeckne 1 XMMUYECKHUE CBOMCTBA
amomMuHus. [Ipumenenne amoMunus. AMGOTEPHOCTh OKCHIA M THAPOKCUIA AITFOMUHUSI.

Kenezo. [lonoxenue xene3a B IEpUOAUUECKON cHUCTEME, cTpoeHue ero aroma. Haxoxaenue B npupoae. uznueckre 1 XMMUYECKHE CBOMCTBA JKeJe3a.
Baxwneiimme coeqMHEHNUS jKene3a: OKCUAbl, Tuapokcuabl u conn xkenesa(ll) u sxenesa(Ill). KauectBennsie peakuuu Ha noHbl Fe2+ u Fe3+ .

JdemoHcTpaumnu:

dusnueckue cBoiicTBa rajgoreHoB. [lomyueHne XJI0poBOAOPOAa U pACTBOPEHUE €TO B BOJIE. AJUIOTPOITHBIE MOAu(HUKamu cepbl. OOpa3Ipl MPUPOIAHBIX CYIbPHUIO0B
u cynbdaros. [Tonmyuenne ammuaka u ero pacTBopeHue B Bojie. O3HakoOMIIeHHE ¢ 00pa3liaMu IPUPOIHBIX HUTPATOB, (pocdaToB

Mopenu KpUCTAITMYECKUX PEeIETOK anMasa u rpadura. 3HaKOMCTBO ¢ 00pa3aMu IPUPOIHBIX KapOOHATOB U CUIIMKATOB 3HAKOMCTBO C 0Opa3liaMH BaKHEUIITUX
COEIMHEHUI HATPHs, KaJINsl, IPUPOAHBIX COEIMHEHUN KaJbLUs, PylaMH XKelle3a, COEINHEHUIMU aTIOMUHMS. B3anMonelicTBre MIEOYHBIX, MIEI0YHO3EMEIbHBIX
METAJIJIOB U aTIOMUHUS ¢ BOJoH. Ckuranue xeiesa B KUCIOPO/IE U XJIOpe.

IIpakTnyeckue padorTsi:

[TonydeHue CoSIHOM KUCIOTHI M U3YUYEHUE €€ CBOMCTB.

Pemenue skcriepuMeHTaNBHBIX 3a1a4 10 TeMe «Kuciopon u cepa»

[Tonyyenne aMMuaka U U3y4eHHUE €ro CBOMCTB.

[Mony4uenue okcuna yraeponaa (V) u usydenue ero cBoiictB. Pacno3HaBanne kapOOHATOB.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 110 TeMe «MeTaibl U UX COSTUHEHUS.

JlabopaTopHbIe ONBITHI:

BrITecHEHME rajloreHaMu ApyT ApyTa U3 pacTBOPOB UX COEAMHEHUH.

KadectBennsie peakuuu cyiabhua-, CyabuT- u cynbdaT- HOHOB B PaCTBOPE.

O3nakomiieHHe ¢ 00pa3amMu cepbl U e€ IPUPOAHBIMU COSTUHEHUSIMHU.

BzanmoneiicTBre cojiel aMMOHHS CO IIET0YaMH.

KavecTBeHHbBIE peakIiui Ha KapOOHAT- U CHITUKAT- HOHBI.

KauecTBeHHast peakius Ha yIJIEKUCIIbIN Ta3.

N3zydenune o6pa3ioB MeTayuioB. B3aumoelicTBue METaJIIIOB C paCTBOPAMHU COJIEH.

O3HaKOMJIEHHE CO CBOICTBaMH U IIPEBPAIICHUSIMH KapOOHATOB U THIPOKapOOHATOB.

[TonmyyeHue TUAPOKCHUIA ATTIOMUHHS ¥ B3aUMOACHCTBHE €0 ¢ KUCIOTaMu | mienoyamu. KauecTBeHHbIE peakiiny Ha HOHBI Fe2+ u Fe3+

PacyerHble 3a1aun:



Bbrunciienus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00b&éMa UM KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEaKIMH [0 MAacCe UCXOIHOTO BEIIECTBA, 00BEMY
WJIM KOJIMYECTBY BEILIECTBA, COACPKAIIETO ONPEIEIEHHYIO JOI0 PUMECEH.

Pa3nen 3. Kpatkuii 0630p BaKHEHIIINX OPraHUYECKUX BEIICCTB

[IpenmMer opranuyeckoit xumuu. Heopranndeckue u opraHuuecKue COeTMHEHUs. YTIIepo]l — OCHOBa HU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa yriiepoja B
OpPTraHUYECKUX COCTUHECHUSX.

Yrnesonopoast. [IpeaenbHble (HACHIIIIEHHBIE) YTIEBOIOPOIbI.

MertaH, 5TaH, IpONaH — MPOCTEUIIHNE MPEACTABUTENHN MPEACTbHBIX

yraeBoaopoaoB. CTpyKTypHbie pOpMYJIbl YIIIeBOJOPOI0B. ['oMonOrnueckuii psii mpeesibHbIX yrieBoaopoaoB. ['omonoru. @usndeckue u

XMMUYECKHE CBOICTBA IMpENEeNbHBIX YIIeBOAOPOAOB. Peaknuu ropeHust u 3amenieHus. HaxoxaeHue B mpupoje NpeAeTbHBIX YIIIeBOIopoaoB. [Ipumenenue
METaHa.

HenpenenbHbie (HeHACHIILIEHHBIE) YTIIEBOAOPOIbl. DTUICHOBBIM

PST HeTIpeIeNbHBIX YTIIEBOIOPOIOB. DTHiieH. PU3nUecKre 1 XMMUYECKre CBOICTBa 3THiieHa. Peaknus npucoeannenus. KauectBeHHbIE

peakiuu Ha STuieH. Peakius nonumepusanuu. [omuatunen. [Ipumenenue stuneHa.

AUETHIICHOBBIN psA HENPEACTbHBIX YTIIEBOA0POI0B. ALICTHIICH.

CgoiicTBa anerunena. [Ipumenenue aneTuieHa.

[TpousBoaHbIe yriieBogopo1oB. Kpatkuii 0030p OpraHHuecKuX

COEIMHEHMI: OJJHOATOMHBIE CIIUPTHI (METAHOJ, TAHOJ ), MHOTOATOMHBIE CITUPTHI (ITUICHIIIMKOIb, TIIUIEPUH), KAPOOHOBBIE KHCIOTHI

(MypaBbUHas1, YKCyCHasl), CII0XKHBIE A3(PUPBI, )KUPBI, YIIIEBOABI (TJIFOK03a, caxapo3a, Kpaxmall, 1IeJUI0JI03a), aMUHOKUCIIOTHI, 6enku. Poib

0€JIKOB B OpraHu3Me.

[TonsTHE O BRICOKOMOJIEKYISIPHBIX BemecTBax. CTPyKTypa IMOJIMMEPOB: MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEeHb nomMepu3anui. [lonmmdytumes,
MOJIUTIPOTIUJICH, TTOIMBUHUIIXIIOPU.

JdemoHcTpauuu:

Mopenu MOJIEeKyJT OpraHUYECKHX COeIMHEHMA. [ 'opeHne yriieBo1opo1oB 1 00HapyKeHUE MPOAYKTOB UX roperns. KadecTBeHHas peakiust Ha 3TwiieH. [lomydenue
sTUIIeHa. PacTBOpeHue 3THIIOBOTrO ciupTa B Bojie. PacTBopenue rinuniepuHa B Boje. [losryueHne u cBoWCTBa yKCYCHOM KMCIOTHI. MccnenoBanye CBOWCTB KUPOB:
pPacTBOPUMOCTH B BOJIE M OPTaHUYECKUX pacTBOpUTENsiX. KadecTBeHHBIE peakIiuy Ha TIOK03y U Kpaxmail. O3HaKoMIIeHHE ¢ 00pa3IaMu U3AEHi U3 TIOJIMITHUIICHA,
MOJIUTIPOTIMJICHA, TTOTMBUHUIXJIOPHU/IA.

[TpakTHdeckne paboOTh CTPYNITUPOBAHEI B OJIOKH — XUMHUYECKHE MPAKTHKYMBI, KOTOPBIE CITY)KaT HE TOJIBKO CPEICTBOM 3aKpEIUICHUST YMEHHIA U HABBIKOB, HO
TaKXe U CPEJICTBOM KOHTPOJIS 32 KaUe€CTBOM MX C(HOPMHPOBAHHOCTH.

Cnucok numepamypol 015 y4aujuxcs:

Y4eOHUKHU:

1. Pynsutuc I'.E. Xumus: 8 ki1.: yue0. aiis oomeoopazosat. Yupexaenuii / I.E. Pymsutuc, ®.I'. ®enpaman. — M.:

IIpocsemienue.

2. T'apa H.H. Xumus: 3amaunuk ¢ «momorraukomy»: 8-9 kimacest / H.H. Tapa. — M.: TIpocBerenune

Cnucox numepamyput 013 nedazo208:

1. Pymzutuc I'.E. Xumust: 8 ki1.: yuel. myis obieobpazosar. Yupexnenuii / I'.E. Pynzuruc, @.I'. ®enpaman. — M.:

[Ipoceemienue.

2. Xumus: 8 KJI.: SJIEKTPOHHOE MPHIIOKEHNE K yUeOHUKY.

3. I'apa H.H. Xumus: 3agaunuk ¢ «momoriaukom»: 8-9 kimacest / H.H. T"apa. — M.: TIpocBernienue.



4. I'apa H.H. Xumus. Paboune nporpammsl. [IpenmerHast nuaus yueouukoB I'.E. Pynsutuca, @.I. ®enpamana. 8-9 knaceer/ H.H. I'apa. — M.: IIpocBemenue.

5. Pageukunii A.M. Xumus: nuaakrrnueckuii matepuai: 8-9 k1. / A.M. Pageukwuii. — M.: [IpocBemnieHue.
6. 'apa H.H. Xumus. Ypoxku: 8 k1. / H.H. I'apa. — M.: [IpocBenienue.

7. bopoBckux T.A. Tectsl mo xumun. [lepBoHayanpHbie XUMUYeckue nmoHsaTus. Kucnopona. Bogopoa. Bona, pacrBopel. OCHOBHBIE KJIaCChl HEOPTraHUYECHX

coequHeHmit: 8 ki.: k yueOnuky ['.E. Pymutuca, ®@.I'. ®enpamana «Xumus. 8 kinace». — M.: M3garenscTBO «Ok3amen, 2010.
Ilepeuenv yughposvix ungopmayuonnvix pecypcos:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241_ 4 .pdf

7. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya _podg/read_online.html?pa
ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41

KaJIeHI[apHO - TEMAaTHY€CKOC INIAaHUPOBAHUE 9 kj1acca— 2 4aca B Heae/ 10

Noemmo | Ne Tema ypoxka [Tnanupyembie pe3yibTaThl Homamnee | lara O6opy
IJIaHy | 1O 3aJlaHue IIPOBEJICH| ITOBaHU
TEME usi e TP
MeranpenmeTHsie IIpeameTHsbIE ITo
UIany/m
o akty
MHuorooopa3ue xumuiyeckux peaxknmii (15 +2)
1 1 IToBTOpenue matepuasia | @opmMupoBaHuEe YMEHUI BOCIPUHUMATH, 3HaTh BaXXHEHUIINE XUMUYECKHE | TETpadb
8 kiacca nepepadaTbIBaTh U NPEABABIATh HH(GOPMAILIMIO B | MIOHATHA: CTPOCHUE aToMa,

CIIOBECHOM, 00pa3Hoii, cuMBOIMYECKOM Qopmax, | KinaccuduKalus BelecTs,
aHAJIM3UPOBATh U MepepadbaThIBaTh MOJIYUYCHHYIO | CBOMCTBA KJIaCCOB COETMHEHUN
MH(OpPMAIIHIO B COOTBETCTBUU C MOCTaBICHHBIMU | YMETh ONUCHIBAThH (PU3HUECKUE
3agadyamu. @opMHUpOBaHUE YMEHHI paboTaTh B, | M XMMHUYECKHE CBOMCTBA
IIPEJCTABIATh U OTCTaUBaTh CBOM B3IJISIIIbI U BEIIIECTB

yOeXIeHHUsI, BECTH JUCKYCCHIO.



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?pa
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

IToBTOpenue matepuasia | @opmMupoBaHuEe yMEHUI BOCHIPUHUMAT, 3HaTh BaXXHEHIINE XUMUYECKUE | TETpadb
8 ximacca nepepadaTbIBaTh U MPEABbSIBIATh HHPOPMALIUIO B | TMIOHATHA: CTPOCHUE aToMa,
CJIOBECHO, 00pa3Hoi, CHMBOIMYECKOM Qopmax, | KinaccuduKaliys BelecTs,
aHAJIM3UPOBATh U MepepadbaThIBATh MOJTYUYCHHYIO | CBOMCTBA KJIACCOB COCTUHEHUN
MH(OPMALIHIO B COOTBETCTBHUH C YMeTh onuckBaTh (PU3NUECKHE
IIOCTaBJICHHBIMU 3aJa4aMH. U XMMHUYECKHE CBOICTBA
dopmupoBaHue yMeHu paboTarh B, BEILECTB
IIPEICTABIATh U OTCTaNBaTh CBOU B3IJISAbI U
yOEKICHHSI, BECTU JUCKYCCHIO.
Krnaccudukanus OcBoeHure TprueMoB JIEUCTBUI B HECTAHIAPTHBIX | 3HATH MOJIXOJIBI K §1 yop 1-3 MATYHK
XUMUYECKHUX PEAKUUN. | CUTYyalMsIX, OBJIaJCHUE 3BPUCTUUECKUMHU KJIaCCU(PUKAIIUU XUMUYECKUX pH
OKHCIUTENBHO — MeToJlaMu peuieHus npodiem Pazpurue peakuuil. YMeTh Opeacisarh
BOCCTaHOBUTEJIbHBIE CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, CTEIIEHU OKUCIICHUS
peakuuu [IOHUMATb €r0 TOUKY 3pEHMUs], IPU3HABATh IPABO | XUMUYECKUX IEMEHTOB. 3HATh
JPYroro 4ejJoBeKa Ha NHOE MHEHUE; MOHSATUE IIPOLIECCOB OKUCIIEHUS
dopmupoBaHue yMeHUM paboTaTh B IPYIIIIE, Y BOCCTaHOBJICHUS. Y METh
MPEACTABIIATh U OTCTAaUBATh CBOU B3TJISbI U onpenensate OBP
yOEXKJICHHsI, BECTH JIUCKYCCHIO.
OKHCIUTENBHO — Pa3BuTrie MOHOJIOTMYECKON U AMATIOTUYECKON 3HATh CYIIHOCTh METO/1a § lymp 4-6, NATYMK
BOCCTaHOBHTEJIbHBIE peun, yMEHHUS BbIPaXKaTh CBOU MBICIIU U 3JIEKTPOHHOTO OaslaHca Mpu TECT pH
peakuuu CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, paboTe ¢ ypaBHEHUSIMU
MIOHUMATh €ro TOUYKY 3pEHHS, IPU3HABATh IPABO | XUMUYECKUX peaKuil
Jpyroro 4ejaoBeKka Ha HHOE MHEeHHE; OcBOeHME
IIPUEMOB JCUCTBUN B HECTAHIAPTHBIX
CUTyalUsIX, OBJIaJICHUE IBPUCTUUECKUMU
METOJaMH PEIIeHUs MPooIIeM;
TennoBoii a3 dexr Pa3BuTHE MOHOIOTHYECKON M TUATIOTUYECKON 3HaTh BakHeHmue xumuueckue | §2 ynp 3-4 NATYMK
XUMUYECKHUX PEaKUUid. | peud, yMEHUS BBIPAKATh CBOM MBICIH U MOHATHS: TEIIOBOM AP PeKT TeMIep
OK30- 1 CIIOCOOHOCTH BBICITYLIMBATh COOECETHUKA, XUMHYECKON peakinu, aTypbl
IHIOTEPMUYECKUE MMOHUMATH €r0 TOUYKY 3pEHUS, IPU3HABATH IPABO | KIacCH(PHUKAIUS XUMUYECKUX MJIATHH
peakuuu JPYroro 4ejJ0oBeKa Ha MHOE MHEHUE; peakuuii no TemioBomy 3 exTy. OBBII
YMeTh pemiath pacueTHbIE
3a/la4i MO TEPMOXUMHYECKUM
ypaBHEHUSM
CkopocTh XuMHYECKUX | PazBUTHE MOHOJIOTMYECKON U TUAIOTMYECKOU 3HaTh BakHeHIMe XxumMmuueckue | §3 ymop 4, MATYHK
peakiuii. peun, yMEHHUS BBIPAXKaTh CBOU MBICIU U MOHATHSL: CKOPOCTh XUMUYECKUX | TECT TeMIep
IlepBoHavasbHbIE CIIOCOOHOCTH BBICIYIITUBATh COOCCETHHKA, peakuuii, katauus Mccienosars aTypbl




IPEICTaBICHUS O

IOHUMATDb €T0 TOYKY 3pCHU:, IIPU3HABATh IIPABO

YCJI0BUSA, BIIUAIOIIUC HA

KaTajause. JPYroro 4ejaoBeKa Ha UHOE MHEHHUE; CKOPOCTb XUMUYECKHX PEAKIIUM
7 7 Bxoasimas OBnazieHUEe HABBIKAMHU OpTaHU3AIMH YU4eOHOU YMeTh NPUMEHSTh 3HAHUS, IToxnroro-
NPOMEKYTOYHAasI NESITEIbHOCTH, IOCTAHOBKHU LIEJIEH, MOJIy9YCHHBIC TTPH U3YYCHUH TEM | BUTHCS K
arrecranus B popme [UTAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH np/p
KOHTPOJILHOM paboThI pe3yabTaTOB CBOEH AEATEIBHOCTH, YMEHUSIMHU §4
MIPeIBUJIETh BO3MOKHBIE PE3YJIbTAThl CBOMX
JICHCTBUI;
8 8 Ilpakmuueckasn OBnazneHue HaBbIKAMU OPTaHU3AIMH YIeOHOM YMeTb oOpamarbes ¢ §1,2,3 MATYNK
padoma Ne 1. NeSITEIbHOCTH, TIOCTAHOBKHU LIEJIEH, XUMHUYECKON OCYyA0N U Kiaccuuka TemIep
Wzyyenue BnusHUSA IUTAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH 1a00paTOPHBIM 000PYIOBaHUEM, | IIHS aTypbl
YCIIOBUM IPOBEACHUS pe3yJIbTaTOB CBOEH AESITENbHOCTH, YMEHUSIMHU UCTIOJIb30BaTh MPHOOPETEHHBIE | XUMHYECKUX MJIATHH
XUMHUYECKHUX peakiui MIPEIBUJIETH BO3MOKHBIE PE3YJIbTAThl CBOUX 3HAHUS U YMEHHUS B IEATEIILHOCTH peaKIHii OBBIIi,
Ha €€ CKOPOCThb JICHCTBU; Y TTIOBCEITHEBHOW JKU3HU IS MATYUK
0e30omacHOro 0OpaIeHus ¢ DJIEKTP
BEIIECTBAMU U MaTepUaIaMH. OIIPOBO
Hcnonb30BaTk NpruoOpeTEeHHBIE JTHOCTH
3HAHUS U YMCHHSI B
IPaKTUYECKOH J1eATeNbHOCTH U
ITOBCETHEBHOM KU3HHU C LEIIBIO
6e30macHoOro odpaleHus ¢
BELIECTBAMH U MaTepuaIaMu U
9KOJIOTMYECKH IPaMOTHOIO
MOBEICHUS B OKPYKAIOUIEH cpee
9 9 Oo6partumebie U ®opMHUpOBaHUE YMEHUI BOCIIPpUHUMATD, O0600maTs 3HaHUSA 0 pacTBopax, | § 5 ynp 2-3,
HeoOpaTUMbIe peaklliy. | UH(QOpPMAIIHIO B CIOBECHON, 0Opa3HOM, MIPOBOJUTH HAOIIOIEHNUS 32 TECT
[TonsTue o CHUMBOJIMYECKOH (popMax, aHAIU3UPOBATH U MPOXOKICHHEM XUMHYECKHIX
XUMHYECKOM nepepadbaTbIBaTh MOJYYEHHYIO HH(POpPMALIMIO B | peaklMii B pacTBopax. 3HaTh
PaBHOBECHH. COOTBETCTBHUH C TIOCTaBICHHBIMU 3a/1a4aMH, BaOKHEHIIINE XUMHUECKUE
BBIJIETISITh OCHOBHOE COJIep)KaHHE IPOYUTAHHOTO | MOHATHUSA: 00PaTUMOCTh
TEKCTa, HaXOJUTh B HEM OTBETHI Ha XUMHYECKHUX PEaKIIHii,
IIOCTABJIEHHBIE BOIPOCHI XMMHYECKOE PABHOBECUE
10 10 CymHocTs nponecca Pa3BuTrie MOHOJIOTMYECKON U AUATIOTUYECKON 3HaTh BaxHeumue xumuaeckue | §6,7, rect MaTYHK
INEKTPOIUTUYECKOM peuu, yMEHHUS BBIPaXKaTh CBOU MBICIU U MOHATHS: TUCCOLIUALINSA, TemIep
JUCCOLMALINY. CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, ANEKTPOJIUT, MEXaHU3M aTypbl
Jucconumanus KACIOT, | MOHUMATh €r0 TOUKY 3pEHHUs, IPU3HABATh [IPaBO | Mpoliecca TUCCOLMAIINU. MJIATHH
OCHOBAaHMU U COJIEH IPYroro 4ejJ0BeKa Ha HHOE MHEHUE; YMeTh 3anUChIBaTh YPaBHEHUS OBBIH,

MaATYHK




DJIEKTP

OIpPOBO

JTHOCTH,

NATYHK
H




IHUCCOIMAINN KHACIIOT,
OCHOBaHHUMH U cosiel 3HaTh
oTpe/IeIICHUE TIOHITHS
«pacTBOPBD», BU/IbI pACTBOPOB,
CBOICTBA BOJBI KaK
pacTBOpUTEIS

YMeTb 00BSICHATD MPOIIECC
pacTBOPEHUS C TOUKH 3PEHUS
ATOMHO- MOJICKYJISIPHOT'O
YUYEHUS

11 11 CuibHBIE U cl1a0ble Pa3BuTHE MOHONIOTMYECKON U JUAJTOTMYECKON 3HaTh BakHelme xumuueckue | §8, Tect MATYHK
ANMEeKTPoSuThl. CTENEHb | pe4Yd, YMEHHS BhIPAXKaTh CBOU MBICIIH U IIOHATHS: JUCCOIALINS, Temriep
JIMCCOLIMAIIHH, CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, 3JICKTPOJIUT, MEXaHU3M aTypbl
MMOHUMATh €ro TOUKY 3pEHUsI, TPU3HABATh MPABO | MPOIIECCa TUCCOIUAIUU. MJIATHH
JPYToro 4eJoBeKa Ha NHOE MHEHUE; YMeTh 3anuchIBaTh YPaBHEHUS OBDIIi,
JHUCCOIHAIUN KHUCIIOT, NATYHK
OCHOBAHHU U COJIeH h/m,
NATYHK
H
12 12 Peaknnu nonHoro [ToHUMAaTH pa3Hyms MEXITY VYMeTh 3anuceiBath ypaBaenus | §9 ynp 3-6
oOMeHa M YCIIOBHUS UX TEOPETUYECKUMH MOJIENSIMU U peabHbIMU XUMHYECKHUX PeaKInii B HOHHON
IIPOTEKaHUs o0bekTamu; @opMUpOBaHUE YMEHUN ¢dbopme. 3HaTh yCIOBUS
BOCIPUHUMATh, HHPOPMAIIUIO B CIIOBECHOM, MPOTEKAHUS XUMHUECKUX
00pa3Hoii, CHMBOJUYECKOH (hopmax, peakIuii 10 KoHIa
aHAIIM3UPOBATh U TiepepadaThIBaTh MOMTYUYEHHYIO
WH(OPMAIIUIO B COOTBETCTBHH C
IMOCTABJICHHLIMU 3aJa4aMU, BBIJCIATh OCHOBHOE
coJiepKaHuE TPOYUTAHHOTO TEKCTa, HAXOIUTh B
HEM OTBEThI Ha TOCTABJIEHHBIC BOMPOCHI
13 13 XHUMHYECKHE CBOMCTBA | Pa3BUTHE MOHOJOTHYECKON M TUAJIOTHYECKON 3HaThr XUMHUUYECKHUE CBOICTBA §9, TecT MATYUK
OCHOBHBIX KJIACCOB pedn, yMEHHUS BBIPAXKaTh CBOU MBICITH U OCHOBHBIX KJIACCOB TemIep
HEOPTaHUYECKHUX CIIOCOOHOCTH BBICITYIIIMBATh COOECETHUKA, HEOPTraHUYECKUX COCTMHECHUH. aTypbl
COCIMHCHUI B CBETE MMOHUMATH €ro TOYKY 3pEHUS, IPU3HABAThH MIPAaBO | YMEThb 3aKCHIBATh YPaBHEHUS MJIATHH
npencrapienuid TOJl u | Apyroro yeiaoBeKka HAa MHOE MHEHUE; XUMHYECKHUX PEAKIMi B HOHHOMN OBBIH,
OBP (bopme, TPUMEHATh METOJ] NaTYHK
3JICKTPOHHOTO OanaHca mpu pH

ganucanuu OBP




14

14

XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTraHUYECKHUX
COCIMHEHUN B CBETE
npeacrasienuit TOI u
OBP

Pa3zBuTie MOHOJIOTrMYECKON U TUATTOTMYECKON
peuu, yMEHHS BbIpakaTb CBOU MBICIIU U

3HaTh XMMHYECKHE CBOICTBA
OCHOBHBIX KJIACCOB. YMETh
3aMKChIBATh YPaBHEHHUS
XUMHYECKUX PEaKIUii B HOHHOM
(bopme, TPUMEHATh METOJ]
3JIEKTPOHHOTO OanaHca rnpu
Hamvcanun OBP

§8,9
TETpaJib

maATYNK
TemMIep
aTypbl
MJIATHH
OBBIH,
MATYHK

H




HEOPTraHUYECKHUX
COCIUHEHHUH B CBETE
npencrapiaeHuid TOI u
OBP

CIIOCOOHOCTH BBICJIYIINBATb CO6€C€I[HI/IK8,,
IIOHUMATDb €T0 TOYKY 3pCHU, IIPU3HABATH IIPABO
APYroro 4€j10BE€Ka Ha NHOC MHCHUC,

HEOPTaHWYECKUX COCTUHCHUM.
YMeTb 3anuchIBaTh ypaBHEHUS
XUMHYECKUX PEaKIUii B MOHHOMN
(bopme, TPUMEHSATH METOT
3JICKTPOHHOTO OajaHca IpH
Hamcanuu OBP

15 15 I'maposnus couneil. Pa3BuTne MOHOIOTHYECKON U JUATOTHYECKON 3Hath onpenenenue ruaponmusa | §10, ymp 2-3 NATYUK
OO6o01IeHre Mo TeMaM | pedu, YMEHHUS BBIPaXKaTh CBOU MBICIU U coJiel. YMeTh [IpakTHueck TemMIep
« Kitaccugukanus CIIOCOOHOCTH BBICITYIIIMBATh COOCCETHUKA, KJIaCCU(PHUITUPOBATh XUMUYECKHE | ast paboTa aTypbl
XUMUYECKHUX PEaKUUi» | MOHUMATh €ro TOUKY 3pEHUS, IPU3HABATh [IPABO | PEAKLMHU, 3aIIHChIBATH Ne 2. MJIATHH
U «DJNEKTPOIUTHYECKAsI | APYTOro YeJIOBEKa HA HHOE MHEHHE; YpaBHEHUSI XUMUYECKUX OBBIii,
JUCCOLALUS» peakiuii B HOHHOM opme, NATYMK
pemarh pacdyeTHbBIE 3a1a4H, pH
OCYLIECTBJIAThH LEMOYKU
XUMUYECKUX YPABHEHUI
16 16 Ilpakmuueckasn OBnazneHnue HaBbIKAMH OpPraHU3aluy yueOHOH YMeTh oOpaimaThes ¢ TETpaJlb NATYMK
paboma Ne 2. NEeATEIbHOCTH, IIOCTAHOBKH ILIEJIEH, XUMHUYECKON ITOCYI0N U TeMIep
Pemenue [IJIAHUPOBAaHUS, CAMOKOHTPOJISI U OLIEHKHU 1ab0opaTopHBIM 000pYAOBaHUEM, aTypbl
AKCTIEPUMEHTAITBHBIX pe3yIbTATOB CBOEH JESITEIIBHOCTH, YMEHUSIMHU WCIIOJIb30BaTh MPUOOPETEHHBIE MJIaTHH
3a/1a4 10 TeMe MPEABUIETh BOZMOXHBIE PE3YJIbTaThl CBOUX 3HaHUS U YMEHUS B OBBIIi,
«CBoJicTBa KUCJIOT, e CTBHIA; NEeITEILHOCTU Y ITOBCETHEBHOM MATYHK
OCHOBAaHMH U COJIEH KaK YKU3HU A7 O€30IMacHOTO pH
AIEKTPOITUTOBY oOparieHus ¢ BeeCTBAMH U
Matepuanamu. Mcnons3oBaTh
MpUOOPETEHHBIE 3HAHUS U
YMEHUS B MPAKTUYECKOMN
JeSATeTLHOCTH ¥ TIOBCETHEBHOM
YKU3HU C IeNbI0 0€30MacHOr0
oOparieHus ¢ BemeCTBAMH U
MarepuaiamMu 1 3KOJIOTHYECKH
TPaMOTHOTO TIOBE/ICHHUS B
OKpYKarollel cpene
17 17 KouTpoJabHas padora | OBnajeHue HaBBIKAMU OpTraHU3AINN YU4eOHOM YMeTb NpUMEHSTh 3HAHUA,

Nel « Knaccudukanus
XUMHUYECKHUX PEaKIIHiD»
1 «DIIEKTPOTUTHYICCKAS

NEeSTeIbHOCTH, IOCTAHOBKH 1LIEJIEH,
IIJIJAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH
pEe3yIabTaTOB CBOEU NEATEIbHOCTH, YMEHUSIMU

TOJIYUCHHBIC TP U3YUYCHUU TCM




JUCCOoLaLus»

MPEABUICTH BO3MOXKHBIC PE3YJIHTATHI CBOUX
JeNCTBUI;

Mmuoroo6pa3ue Benrectn (43)

18 [Tonoxxenue ranorenoB | IloHnManue pa3nnuuii Mexay OOBSACHATH 3aKOHOMEPHOCTHU §12 ymp 2,
B [IEPUOINYECKON TEOPETUYECKUMU MOJIEIISIMUA U PEATIbHBIMU WU3MEHEHUS CBOMCTB HEMETAILIOB B | TECT
TaOJIMIIEe U CTPOCHHUE UX | 0OBEKTaMH; nepuoaax u rpymnmax.
atoMoB. CBONCTBa, dopMupoBaHUE YMEHUN BOCIIPUHUMATD, XapakTepru30BaTh rajJoreHbl Ha
MOJTy4eHue 1 nH(OPMAIIHIO B CJIOBECHOH, 00pa3HOM, OCHOBE X IOJIO)KCHHUS B
[IPUMEHEHUE raJIOTeHOB | CUMBOJIMYECKOI popmMax, aHAIU3UPOBATh U nepUoANYECcKOl TabuIe u
nepepadaTeIBaTh MOJYyYECHHYIO HHPOPMALIUIO | OCOOCHHOCTSAX CTPOCHHS UX aTOMOB
B COOTBETCTBUU C NTOCTaBICHHBIMHU CBOMCTBA raJIOT€HOB
3aJla4yaMH, BbIIEISATH OCHOBHOE COJIEpKaHUE
MIPOYUTAHHOI'O TEKCTA, HAXOJIUTh B HEM
OTBETHI HAa IOCTABJIEHHBIE BOIPOCHI
19 Xmop. CBoiicTBa u Pa3Butue MoHonOrN4YeCKOn 1 3HaTh XUMHYECKUE CBOICTBA §13 ymp
IPUMEHEHHUE XJI0PA. JMAJIOTUYECKOM peun, yMEHHUsI BbIPAKaTh raJIoreHOB Ha IIPUMEPE XJI0pa. 5,6,Tect
CBOM MBICIIM U CIIOCOOHOCTH BBICITYIIMBATh OnuceIBaTh CBOMCTBA BEILIECTB B
co0ecelHNKa, IOHUMATh €ro TOUKY 3peHus, X0J1€ IEMOHCTPAIIMOHHBIX U
MPU3HABaTh IPABO JPYroro 4YeJoBeKa Ha nabopaTopHbIX OombITOB . [IpaBuna
MHOE MHEHHUE; nosegeHus: npu YC
20 XI10pOBOJOPOA;: OBnazieHue HaBBIKAMH OPraHU3aLUN 3HaTh XUMHYECKUE CBOMCTBA §14
MOJTy4Y€HHUE U CBOICTBa | y4eOHOM e TeIbHOCTH, TIOCTAHOBKHU LI€JeH, | COeAMHEHUI TaJOreHOB Ha pUMepe
[IJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU xsopoBogopoaa. CoOnronath
pe3yJIbTaTOB CBOEH NIESITEIBHOCTH, TEXHUKY 0€30MaCHOCTH. ¥ METh
YMEHUSIMH NPEIBUIETH BOZMOKHBIE NPUMEHSTH 3HAHUS, YMEHUS U
pe3yNbTaThl CBOUX JIEHCTBUM; HaBBIKH TIPU BBHITTOJTHEHUH
[TpuoOpereHue onbITa CAMOCTOATEIBHOTO TPEHUPOBOYHBIX YIPAKHEHUN U
MOMCKa, aHaJu3a U 0TOOpa nHpOpMAaITUN 3amannii. ONKUCHIBaTh CBOMCTBA
Pa3BuTne MoHOMOrHUECKON U BEILIECTB B XOJIE
JMAJIOTUYECKOM peun, yMEHHUsI BBIPAXKaTh JIEMOHCTPAIIMOHHBIX U
CBOU MBICIIM M CHOCOOHOCTH BBICITYIIIUBATh 71a00paTOPHBIX OIMBITOB
coOeceHUKa,
21 Consnas kucinota u ee | OBlajieHHe HaBbIKaMU OpraHU3aIN 3HaTh CBOICTBA KJIACCOB § 15 ymp MATYUK
COJIN y4e0HOU AesITeNbHOCTH, TOCTAHOBKH IeJIel, | HEOPTaHHMYECKUX COSAMHECHUN. 2,3, Tect pH,
IJJAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU Pacnio3HaBaTh ONBITHBIM ITyTEM [IpakTrueck MATYUK
pE3yJIbTaTOB CBOEH AESITEIBLHOCTH, pacTBOPBI XJIOPUIOB, OPOMHJIOB, as pabora XJIOPU/
YMEHUSMHU MPEABUIETH BO3MOKHBIC HNOJNUJ0B. YMETh IPUMEHSTh Ne3. HOHOB




pe3yJIbTaThl CBOUX JICHCTBU;

3HaHUS, TIOJIYYCHHBIC ITPH U3YUCHUHU
TeMbl. ONMCHIBATh CBOMCTBA
BEIIECTB B X0
JIEMOHCTPALIMOHHBIX U
71a00PaTOPHBIX ONBITOB

22 Ilpakmuueckasn OBgnazieHre HaBbIKAMH OPTaHU3aLUH YIeOHOH | YMeTh oOpamarbcs ¢ XUMUYECKOH | TeTpalb MaTYHK
paooma Ne3. NEATEIIbHOCTH, TOCTAHOBKH 1EJIEH, MOCYJI0H M JIa0OpaTOPHBIM pH,
[Tosryuenue constHOM IUTAHUPOBAHUS!, CAMOKOHTPOJISL U OLIEHKU 000py1I0BaHHEM, UCIIOIB30BATh MaTYNK
KHCJIOTBI M U3yUEHHE €€ | Pe3yJIbTaTOB CBOEH NEATEIbHOCTH, YMEHUSAMH | IPUOOPETEHHbIE 3HAHUS U YMEHUS XJI0pH [
CBOICTB IIPEIBUJIETh BO3MOKHBIE PE3YJIbTAThl CBOUX | B I€ATEIbHOCTU U MOBCEAHEBHON HOHOB
NelCTBUM; KHU3HU JU1s O€3011aCHOTO
oOpalieHus ¢ BEIECTBAMU U
matepuainamu. Mcnonb3oBarh
nproOpeTeHHbIC 3HAHNUS U YMEHHS
B IIPAaKTUYECKOH 1eATEITbHOCTH U
ITIOBCEJTHEBHOM KU3HHU C LIEJIBIO
0e3omacHOro odpareHus ¢
BEIIECTBAMH U MaTepHajaMH U
HKOJIOTUYECKU TPAaMOTHOTO
IIOBEJICHUS B OKPYKaIOIIEH cpelie
23 [Tonoxxenne OBgnazieHre HaBbIKAMU OpraHu3anuu yuyeOHoi | OObACHATH 3aKOHOMEPHOCTH § 17 ynp 4,
KHCJIOpOJia U CEPHI B JeSITeIbHOCTH, TOCTAHOBKH LIEJIEH, M3MEHEHHUS CBOICTB KUCJIOpOAa U | TecT
HEePUOINIECKOM IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU cepsl B Ipynmax. XapakTepu3oBaTh
CUCTEME XMMHUYECKUX Pe3yNbTaTOB CBOEH AESITENbHOCTH, YMEHUSIMU | HA OCHOBE UX MOJIOKEHUS B
3JIEMEHTOB , CTPOEHHE | MPEIBUAETH BO3MOXKHbIE PE3YJIbTAThl CBOMX | MEPUOJHUECKON Tabauie 1
HX aTOMOB. NENUCTBUN; OCOOEHHOCTSIX CTPOEHHUSI UX aTOMOB
Annotponus cepbl Pa3Butue crmocoOHOCTH BBICITYIINBAThH CBOWCTBA KHCJIOPOJAA U CEPbI
co0ece/lHHKa, TIOHUMATh €ro TOUKY 3pEHHS, .3HaTh aJUIOTPOITHBIE
dopmupoBaHue yMeHU# paboTaTh B rpymnmne, | MOAU(UKALUN CEePbI
MIPEJCTABIATh U OTCTAWBATH CBOM B3TJISIIBI U
yOeXIeHHsI, BECTH JUCKYCCHIO.
24 CBolicTBa 1 OBgunazieHre HaBbIKaMH OpraHU3aluy yueOHo! | 3HaTh : pusnueckue u xumuueckue | §18 ymp 3,
MPUMEHEHUE Cepbl NeSITeIbHOCTH, TOCTAHOBKHU LEJIEH, CBOICTBa U MPUMEHEHUE CEPHI. TECT

MJIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU
pEe3yIBTATOB CBOCH JCSITEIBHOCTH, YMEHUSIMHA
MpEABUICTh BOZMOXKHBIEC PE3YIbTAThl CBOUX
JIEHCTBUIA;

OnuchIBaTh CBOWCTBA BELIECTB B
XOJIe IEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OIBITOB




25 8 CepoBoopoj. [TonnManue pazauyuil TEOPETUICCKUMHU 3HaTh : 0COOCHHOCTH §19 ymp 2-
Cynbdumsr . MOJICTISIMU ¥ pEATbHBIMU O0BEKTaAMU; BOCCTAHOBUTEJIBLHBIX CBOMCTB 4, Tect
dopmMupoBaHUE YMEHUI BOCIIPUHUMATD, CepoBOIOPOAa, €ro o0JIacTu
nH(OPMAIIHIO B CIIOBECHOM, 00pa3HOiA, IPUMEHEHHUS
CUMBOJIMYECKOH (hopmax, aHaTU3UPOBATh U YMeTh 10Ka3bIBaTh HATMYUE
nepepadaTbIBaTh MOMYYECHHYIO HHPOPMALUIO | CyJIb(UI — HOHOB ONBITHBIM ITyTEM.
B COOTBETCTBHUH C IIOCTABJICHHBIMU 33/Ja4aMU,
BBIJICJIATH OCHOBHOE COJICPKaHHE
MIPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM
OTBETHI Ha TOCTABJICHHBIEC BOIIPOCHI
26 9 Oxcun cepsr (IV). [lonuManue paznuuuil TEOPETUUECKUMU YMeTh OnuChIBaTh CBOMCTBA §20 ynop
CepHucrast KMCIIOTa U MOJIETISIMU U peaJIbHBIMU O0BEKTaMU; okcuaa cepsl (IV), ceprucroi 2,4,§21
ee comu. OKcup cepel dopMupoBaHUE YMEHUI BOCIIPUHUMATb, KHUCJIOTHI U €€ COJIed, OKCHJT CephI
(VI). Cepnas kucnora u | MHGOpPMAIIHIO B CJIOBECHOI, 00pa3HOii, (V1) u cepHOIt KHCIIOTBI U €€ COJICH.
€e COJIN. CUMBOJIMYECKOH (hopmax, aHaTU3UPOBATh U Hcnonb3oBath mpruoOpeTeHHbIC
nepepadaTbIBaTh MOMYyYSCHHYIO HHPOPMALIUIO | 3HAHUS M YMEHHUS B TIPAKTHIECKOM
B COOTBETCTBHUH C IIOCTABICHHBIMU 33J]a4aMH, | IEATEIbHOCTH U MOBCEAHEBHON
BBIJICJIATH OCHOBHOE COJICp)KaHHE YKHU3HU C 11eJIbI0 0€301acHOro
MPOYUTAHHOTO TEKCTA, HAXOJIUTh B HEM oOpalleHus C BelleCTBaMU U
OTBETHI Ha MTOCTABJICHHBIE BOTIPOCHI MaTepHalaMH U YKOJIOTHYECKU
IPaMOTHOTO MOBEJICHUS B
OKPY’KaIoIleH cpesie
27 10 | HpomexyTouHasi OBnaneHne HaBbIKAMU OPTaHU3AIMH YIeOHOU | YMETh MPUMEHSTh 3HAHUS, TeTpaab
UTOroBasi ATTECTALUMS | JeSITEIHHOCTH, IOCTAHOBKH IIeJIeH, MOJTyYSHHBIE TIPU U3yYCHUU TEM
B (hOpME KOHTPOJIBHOW | MJIAHUPOBAHUS, CAMOKOHTPOJIS M OI[CHKH
paboThI pe3yIbTaTOB CBOCH NEATETHHOCTH, YMEHUSIMHU
MPEBUIETh BO3MOXKHbIE PE3YIbTAaThl CBOUX
JIeHCTBUIA;
28 11 OxucIuTeNbHbIE Pa3BuTue MOHONIOTUYECKOM U AUaTOruyeckor | 3HaTh : 0COOEHHOCTH [TpakTuyeck
CBOHCTBa pedn, yMEeHHs BBIpakaTh CBOM MBICITH U OKHCITUTEIILHBIX CBOMCTB ast pabora
KOHIIEHTPUPOBAHHOM CIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, KOHIICHTPUPOBAHHOW CepHOU Ned.

CEpPHOM KHUCIIOTHI

IIOHUMATh €Iro TO'—IKy 3peHI/I$I, HpI/ISHaBaTI)
MPaBo JPYTroro YelIOBeKa Ha NHOE MHEHUE;
OcBoeHuE MTPUEMOB JICHCTBHI B
HeCTaH,Z[apTHBIX CI/ITyaI_II/ISIX, OBJIaICHUC
IBPUCTUYECKUMH METOJIAMHU PEIICHHS
npo0em;

KHCIIOTBI , 00JIACTH MPUMEHEHUS
CepHOU KUCIOTHI . ONUCHIBATH
CBOMCTBA BEIIECTB B X0/
JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB

YMeTh 10Ka3bIBaTh HAINYHE




CyJ'H:(l)aT — MOHOB OIIBITHBIM ITyTCM

29 12 | Ilpakmuueckasn OgasieHre HaBbIKAMH OPTaHU3AIMH Y4eOHOW | YMeTh oOpamaThes ¢ xumudeckon | §21 ymp
paooma Ne4. Pyuienue | nesiTeIbHOCTH, ITOCTAHOBKH IICJICH, MOCyA0H U J1abopaTOPHBIM 2,5, Tect
AKCIIEPUMEHTAIBHBIX TUTAHUPOBAHUS, CAMOKOHTPOJISL U OLICHKH 000pya0BaHKUEM, UCTIOIB30BATh
3a/1a4 110 TeMe PE3yJIbTaTOB CBOEH ACSITENbHOCTH, YMEHUSIMH | IPUOOPETECHHBIC 3HAHUS M YMEHUS

« Kucnopon u cepa» MPEIBUICTh BO3MOKHBIC PE3yJIbTAThl CBOUX | B JICATEIBHOCTH ¥ MOBCETHEBHON

JIEHCTBHI, JKU3HH U1 0€30I1aCHOTr0

oOpalleHus ¢ BEIeCTBAMU U
MaTepuaiamu. Vcrnonb3oBath
MPUOOPETEHHBIC 3HAHUS U YMCHUS
B IIPAKTUYECKOHN JEITEITbHOCTU U
ITIOBCEJTHEBHOM KU3HHU C LIETIbIO
6e301macHOro oopaleHus ¢
BEIICCTBAMH U MaTepUaIaMH U
HKOJIOTMYECKU TPaMOTHOTO
MOBEJICHUSA B OKpYKarollen cpese

30 13 [Tonoxxenue azora u [loHnManue pazanyuil MeXay OOBSCHATH 3aKOHOMEPHOCTHU §23 ymp 2-3
dochopa B TEOPETUICCKUMU MOCIISIMU M PEATbHBIMU W3MEHEHUS CBOMCTB a30Ta U
MEePUOIUYECKON 00BEKTaMU; docdopa B rpymre.

CUCTEME XUMHYECKHX dopmupoBaHUe YMEHUH BOCIPUHUMATb, XapakTepru30BaTh Ha OCHOBE HX
AIIEMEHTOB , CTPOCHHE | MH(OPMAIIHIO B CIOBECHON, OOpa3HOM, MOJIO’KEHHUS B IEPHOMUECKOMN
WX aTOMOB. A30T: CUMBOJIMYECKOM (hopMax, aHATM3UPOBAThH U Ta0IUIE U OCOOEHHOCTSIX CTPOCHHS
CBOIICTBa U nepepadbaTbIBaTh MOJYYEHHYIO HH(POPMAIIMIO | UX aTOMOB CBOWCTBA a30Ta U
IPUMCHEHUE B COOTBETCTBHUH C TTOCTABJICHHBIMHU 33/1adaMu, | Gochopa. 3HATH CBOHCTBA U
BBIJIETISITh OCHOBHOE COJIep:KaHue 00nacTh MpUMEHEHHS a30Ta
MIPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM
OTBETHI Ha MTOCTABIIEHHBIE BOMIPOCHI U
W3JIarath ero;

31 14 | Ammuak. @usnveckue | Pa3BuTHE MOHOJOTHUYECKOW M JUAJIOTHUECKOM | 3HATH | GU3NUECKHUE U XUMUYeCcKHe | §24 TecT
U XUMHYECKHE peyr, yMEHHS BBIPAXKATh CBOM MBICITH U CBOICTBa aMMHaKa, ero [TpakTrueck
cBoiictBa. [lonydyeHne | cmocoOHOCTH BHICIYIIUBATH COOECEIHHKA, MOJTy4eHUe U IIPUMEHEHHE. as pabora
Y IIPUMEHEHUE IIOHUMATh €ro TOYKY 3pEHUs, IPU3HABATH OnuceIBaTh CBOMCTBA BELIECTB B Ne5

MPaBo JPYTroro YelIOBeKa Ha NHOE MHEHUE;
OcBoeHuE MIPUEMOB JICHCTBHI B
HeCTaH,Z[apTHBIX CI/ITyaI_II/ISIX, OBJIAACHUC
IBPUCTUYECKUMH METOJIAMHU PEIICHHS
npo0em;

XOJI€ IEMOHCTPALIMOHHBIX U
nabopaTopHbIX onbIToB [IpaBuia
nosenenus mpu UC




32 15 | IIpakmuueckasn OBgiazieHre HaBbIKaMM OPraHU3alUy y4eOHOH | YMeTb oOpamarbcs ¢ XUMUYECKOH | TETpaib npudop
paboma Ne5 JESITEIbHOCTH, TIOCTAHOBKHU LIEJIEH, MIOCY 101 1 1abOpaTOPHBIM st
Ilony4yeHne aMmMHuaKka U | IJIAHUPOBAHUS, CAMOKOHTPOJISI U OILICHKHU 000py1I0BaHHEM, UCIIOIB30BATh noJy4e
U3YYECHHUE €r0 CBOMCTB | Pe3yJIbTaTOB CBOCH JIESATEIBHOCTH, YMEHHSIMH | IIPHOOPETEHHBIC 3HAHUS H YMCHHSI HHSA
IIPEIBUIIETH BO3MOKHBIEC PE3YJIBTAThl CBOUX B JICSITEIILHOCTH U IIOBCEITHEBHON ra3os.
JICHCTBUI; JKU3HU 1711 O€30IMacCHOTO TaTunk
oOpaleHus ¢ BeEeCTBAMU U pH
Marepuasiamu. Mcrnonap30BaTh
IpUOOPETEHHBIE 3HAHUSA U YMEHUS
B [IPAKTUYECKOMN JESATEIbHOCTU U
IIOBCEIHEBHOM JKU3HHU C LENIBIO
6e30macHOTo oOpareHus ¢
BELIECTBAMM U MaTepUaIaMH U
9KOJIOTMUYECKU T'PaMOTHOI'O
IIOBEJICHUS B OKPY>KAIOILEH cpefie
33 16 Conu aMMOHUSA OsitajiecHNEe HaBBIKAMHU CaAMOCTOSTEIIFHOTO 3HaTh : 0COOCHHOCTH XUMUYecKuX | §26 ymp 4-
npuoOpeTeHust CBOICTB COJIEH aMMOHMSL. 5, TecT
HOBBIX 3HAHUI, OpraHu3aluy yu4eOHOI OnuceiBaTh CBOMCTBA BELIECTB B
JESATEIbHOCTH, TOCTAHOBKH LIENEH, XOJI€ IEMOHCTPALIMOHHBIX U
IUTAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH 71a00PATOPHBIX OMBITOB
pE3yJIbTaTOB CBOEH NEATENBHOCTH, YMEHUSMHU
MIPEIBUJIETh BO3MOKHBIE PE3YJIbTAaThl CBOUX
JIENCTBUI;
Pa3BuTHe criocoOHOCTH BBICTYIINBATH
cobecelHMKa, TOHUMATh €r0 TOUKY 3peHHs,
MIpU3HABaTh MPaBO JAPYroro YeJIoBeKa Ha
MHOE MHEHHUE;
34 17 A30THas KUCIIOTA. OBnazieHNEe HaBBIKAMH CAMOCTOSITEIBHOTO 3HaTh : 0COOEHHOCTH BaJIeHTHOCTH | §27 ymip 5,
CtpoeHne MOJIEKYJIBI. npuoOpeTeHus Y CTETIEHU OKUCIIEHHS a30Ta B TECT

CaolicTBa
pa30aBiIeHHON 1
KOHILIEHTPUPOBaHHOU
A30THOM KHCIIOThI

HOBBIX 3HAHUH, OpraHu3aluu yueOHOl
NEeATEIbHOCTH, IIOCTAHOBKH LIECIIEH,
IJJAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU
pe3yabTaTOB CBOECH JEATEIbHOCTH, YMEHUSIMHU
IIPEIBUIETH BO3MOKHBIEC PE3YJIBTAThl CBOUX
JIeiCTBUI;

Pa3Butue criocoOHOCTH BBICTYIINBATH
cobeceJHMKa, IOHUMATh €ro TOUKY 3peHHs,

a30THOM KHUCJIOTE, OKUCIUTEILHBIX
CBOMCTB a30THOM KHUCIOTHI ,
o0nacTu ee IPUMEHEHHS .
OnuceIBaTh CBOMCTBA BEIIECTB B
XO0J€ IEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OIBITOB




MPU3HABATh IPABO JAPYroro 4eIOBEKA HA
HHOE MHCHHE;

35 18 Coit a30THOH OBnazieHue HaBBIKAMU OpraHu3aiuy yueOHoi | Ha ocHoBe 3HaHUI 0 CBOMCTBaX §28 ymp 2-3
KHUCIIOTHI. A30THBIC NEeSTeIbHOCTH, TIOCTAHOBKH TEJICH, KJIACCOB COCIMHEHUHN yMETh
ya00peHusl. [UTAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH 3aMuChIBaTh CBOMCTBA COJIEH
PE3yJIbTaTOB CBOCH ACSITENLHOCTH, YMCHUSIMH | @30THON KUCIOTHI OMUCHIBATH
MIPeIBUJIETh BO3MOKHBIE PE3YJIbTAThl CBOMX CBOIICTBa BEILIECTB B X0OJI€
JEUCTBUN; JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB. 3HATH
00J1aCTh TPUMEHEHHUS a30THBIX
yao0peHunit
36 19 ®dochop. Amtorponust | OBlazeHUe HaBBIKAMU OpraHu3anuu yaeOHoi | OOBICHATH 3aKOHOMEPHOCTH §29 ymp 3-
docdopa. CoiicTBa NEeSATEIbHOCTH, IOCTAHOBKH LIE€JIEH, M3MEHEHHUs CBOMCTB (ocdopa. 4, Tect
docdopa TUTAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKH XapakTepu30BaTh UX HA OCHOBE
PE3yNIbTaTOB CBOEH AESITENbHOCTH, YMEHUSIMH | TIOJIOKEHUS B IEPUOAUYECKOM
MIPEIBUIIETH Ta0JINIIEe U OCOOCHHOCTSIX CTPOCHUS
BO3MOXKHBIE Pe3yJIbTaThl CBOUX JICHCTBUI; atoMa docdopa. 3HaTh
[IproGpereHue onbITa CaMOCTOSATENBHOTO aJIJIOTPOIIHBIE MOAU(PUKALIUN
MOKCKa, aHajIn3a U 0TOopa nHpopMauu docdopa
Pa3BuTre MOHOIOrHYECKON U THATOTUYECKOM
pedn, yMEHUS BBIPaXKaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA,
37 20 Oxkcua pocdopa (V). OBnajzieHue HaBBIKAaMU opraHu3amuu yueoHoi | Ha ocHoBe 3HaHMiT O CBOMCTBAX §30 ymp 2-4

docdopHast kuciaoTa U
ee conu. PocdopHbie
yA0OpEeHUS.

JesITeIbHOCTH, IIOCTAHOBKH IIEJICH,
ITaHUPOBAHUSA, CAMOKOHTPOJIA U OLCHKHA
pEe3yJAbTAaTOB CBOEH AESITEIbHOCTH, YMEHUSMU
MNpEeABUACTb BO3SMOXHBIC PE3YJIBTATBI CBOUX
JIeNCTBUI;

KJIaCCOB COETMHEHUI YMETh
3aITMCBHIBATh CBOMCTBA OKCH/]T
docdopa (V), pochopHOIt KUCTOTHI
u ee cosed. OnucpIBaTh CBOMCTBA
BEIIIECTB B X0OJI€
JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB 3HATH
o0acTe npuMeHeHus pocHopHbIX
ynoOpeHuii




38 21 [Tonoxenue yrnepona | [loHnmanue pa3nuanii MexmIy OOBACHATD 3aKOHOMEPHOCTH §31
Y KPEMHUSI B TEOPETUUYECKUMH MOJIETISIMU U PEATILHBIMU M3MEHEHHUs CBOMCTB yriaepoaa u
HEePUOINIECKOM o0beKTaMu; KPEMHHUS B TpYIIIE.
CUCTEME XUMUYECKUX @opMHUpOBaHNE YMEHUIN BOCIIPUHUMATD, XapakTepHu30BaTh Ha OCHOBE UX
3JIEMEHTOB , CTpOEHHE | MH(OPMAIMIO B CIIOBECHOH, 00pa3HOH, HIOJIOKEHMS B IEPUOINYECKOI
UX aTOMOB. CHUMBOJIMYECKON (popMax, aHAITU3UPOBATH U TabIuIe 1 0COOEHHOCTSIX CTPOCHUS
Annorponus yriaepojia | nepepabaTbiBaTh OJIyYE€HHYIO HHGOPMALMIO | MX aTOMOB CBOMCTBA yIiiepoaa u
B COOTBETCTBHUHM C IIOCTABJICHHBIMHU 33J]a4aMH, | KpEMHHUs 3HaTh aJUIOTPOIIHBIE
BBIJIEJIATE OCHOBHOE COZIEpKaHHE MoubUKaMK yTiaepoa
MIPOYUTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI HA IOCTABJICHHBIE BOIIPOCHI
39 22 Xumuueckue cBorictBa | OBnazieHNE HABBIKAMU CAMOCTOSITEIILHOTO 3HaTh XMMHUYECKHE CBOMCTBA §32 ynp 7,
yriaepoja. AacopOuusi. | mpuoOpeTeHrs: HOBBIX 3HAHWM, OpraHu3aluy | yriiepozaa, 00J1acTb IPUMEHEHUS TEeCT
y4eOHOH e TeTbHOCTH, TOCTAHOBKHY 1IeJiel, | siBieHus agcopOuuu. OnuceBaTh
IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU CBOMCTBA BELECTB B XOJI€
pe3yJIbTaTOB CBOEH JEATENbHOCTH, YMEHUSIMU | IEMOHCTPALIMOHHBIX U
IPEIBUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX | JJAOOPATOPHBIX OMBITOB.
e CTBHIA;
Pa3Butue crocoOHOCTH BBICITYIINBATh
co0ece/lHNKa, IOHUMATh €ro TOUKY 3peHus,
IIPU3HABAaTh IIPaBO JPYroro 4eJIOBEKa Ha
MHOE MHEHHUE;
40 23 VYrapuslii ras : IToHuMaHue pa3Iuyuil TEOPETUYECKUMHU 3HAaTh XMMHYECKHE CBOICTBA §33 Tect
CBOIiCTBa, MOJIETISIMU U peaJIbHBIMU O0BEKTaMU; rapHOro rasa u ero
¢du3nonoruueckoe dopMHUpOBaHUE YMEHUI BOCIIPUHUMATD, ¢duznonoruueckoe AeUcTBUE YMETh
nelficTBHE nH(pOpPMAIUIO B CIIOBECHOM, 0Opa3HOH, HaxXOJIUThL 0OBLEM rasa 1o
CHUMBOJIMYECKOH (popMax, aHAIU3UPOBATH U U3BECTHOMY KOJIMYECTBY BEILIECTBA
nepepabdaTbIBaTh MOMYYEHHYIO HH(pOpMaInio | (M MPOU3BOIUTH OOpaTHBIC
B COOTBETCTBUU C ITOCTaBJICHHBIMU 337a4aMH, | BBIYUCIICHUS. Y METh OKa3bIBaTh
BBIJIETISITh OCHOBHOE COJIEp:KaHue MEPBYIO MOMOILb IPU OTPABICHUH
IIPOYUTAHHOT'O TEKCTA, HAXOUTh B HEM yrapHbIM ra3oM
OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI U
U3JIaraTh €ro
41 24 | Yriekucblii ras. OBgJajicHUe HABBIKAMH OPTaHU3AIMU YUeOHOH | 3HATh ONPENEICHUE TOHATUS ITpakTrueck npudop
VYronbHas KUCIIOTA U €€ | eSTEIbHOCTH, TOCTAHOBKH LIENIEH, «OTHOCHTEJbHAS IUIOTHOCTB T'a30B» | as pabora s
conu. Kpyrosopor IJIAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH YMeTb BBIYUCIIATH OTHOCUTENBHYIO | Ne6 nosy4e
yIaepoza B IPUPOJIE. Pe3yJIbTaTOB CBOCH JCATEIBHOCTH, YMEHHUSIMU | TUNIOTHOCTb ra30B. ONUCHIBAThH HUSA

rasoB




MIPEABUICTH BO3MOXKHBIC PE3YJITAThHl CBOMX
JICHCTBHIA;

Pa3ButHe criocoOHOCTH BHICITYIITUBATH
co0eceTHUKa, TOHUMATh €ro TOYKY 3peHUs,
MIPU3HABATH IIPABO JIPYTOro YesI0oBeKa Ha
WHOE MHEHHE;

dopMupoBaHre yMeHU paboTaTh B IpyIIIie,
MPEACTABIATh U OTCTAUBATh CBOM B3TJISABI U
yOXKJICHHSI, BECTH JIUCKYCCHIO.

CBOICTBA BEIIECTB B XOJE
JIEMOHCTPAIIMOHHBIX U
71a00pPaTOPHBIX OIBITOB

42 25 | Ilpakmuueckasn OsBrajicHre HaBBIKAMU OpraHU3alMK Y4eOHOU | YMeTh oOpamarbes ¢ xumudeckoit | §34 ymp 3
paooma Ne6 JIeSITENLHOCTH, ITOCTAHOBKY IICJICH, MOCyA0H U J1abopaTOPHBIM §35 Terpanp
[Moy4enne oxcuaa TUTAHUPOBAHUS, CAMOKOHTPOJIS U OIICHKH 000py0BaHUEM, UCTIOIH30BATh
yraepoaa (IV) u PE3yJIbTaTOB CBOEH ACSITENLHOCTH, YMEHUSIMH | IPUOOPETECHHBIC 3HAHUS M YMEHUS
W3YYCHHE €TO CBOMCTB. | MPEABHUICTH BO3MOXKHBIE PE3YJIBTAThI CBOUX B JIEITEIILHOCTH U ITOBCEIHEBHOM
Pacrnio3naBanue JIEVCTBUI; JKM3HH 17151 0€30I1aCHOIO
KapOOHATOB. oOpalieHns ¢ BemecTBaMu U
Marepuanamu. Mcrnonb3oBaTh
MPUOOPETEHHBIC 3HAHUS U YMCHUS
B MIPAKTUYECKOHN JEITETbHOCTH U
IMOBCEAHEBHOM JKH3HHU C IICNIBIO
6e30macHOro odparieHus ¢
BEIIECTBAMH U MaTepHUaIaMH H
HKOJIOTMYECKU TPAMOTHOTO
MOBEJICHUS B OKPYXKAIOWIEH cpee
43 26 Kpemnuii u ero Pa3Butre MOHOJIOrMUECKOM U AMATOTMYECKO | 3HATh CBOWCTBA KPEMHUS U €r0 §37, 38
coequnenus. CTekIo. peyr, yMEHHS BBIPAKATh CBOM MBICITH U COeIUMHEHHH, 00J1acTh yrp3, Tect
LlemenT. CIIOCOOHOCTH BBICITYIINBATh COOECETHUKA, npuMmeHeHus. OnuceBaTh CBOWCTBA
MMOHUMATh €r0 TOUKY 3PCHHSI, TPHU3HABATH BEIIIECTB B X0
MPaBO JPYroro 4eloBeKa Ha HHOE MHEHHE, JEMOHCTPAIIMOHHBIX U
OcBoeHune npuemMoB IeUCTBUM B 71a00PaTOPHBIX OMBITOB
HECTaHIAPTHBIX CUTYAIHsIX, OBIIAJICHHIE
IBPUCTHYECKUMHU METOIaMH PEIICHUS
npobiem;
44 27 O060011IeHE IO TEME Pa3BuTne MOHONIOrHYECKON U THAJIOTUYECKON | YMETh IPUMEHATh 3HAHUA, TETpaib

« HemeTtamie»

pedH, yMEHHUs BbIpaXkaTb CBOU MBICIIU U
CIIOCOOHOCTH BBICITYIIIMBAaTh COOSCETHHKA,
IIOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh

YMEHHMS U HaBBIKH IIPH
BBIIIOJIHCHUY TPEHUPOBOYHBIX
yIpaKHECHUH U 3aJaHUI




IPaBoO APYTrOro 4ejJoBeKa Ha HHOE MHEHUE;
OcBoeHue PUEMOB JEHCTBUI B
HECTaHJIApTHBIX CUTYaIHsX, OBJIaJCHHE
OBPHUCTUYCCKUMHU MECTOAAMU PCIICHUA
po0JieM;

45 28 O06o01enue no reme Pa3BuTre MOHOJIOTMYECKON U AMATIOTUYECKONW | YMETh IPUMEHSTh 3HAHUsI, yMEHUSI | TETPaJb
« Hemetannbi» pedu, yMEHHUS BbIPaXKaTh CBOU MBICIIU U Y HaBBIKH [IPY BBIIIOJIHEHUH
CIIOCOOHOCTH BBICITYIIMBATh COOCCETHUKA, TPEHUPOBOUHBIX YIIPAKHEHUHN 1
MIOHUMATh €r0 TOUKY 3PEHHUs], IPU3HABAThH 3aaHui
IIpaBoO APYyroro 4€JI0BEKa HA THOC MHCHHUC,
OcBoeHuE MPUEMOB JICHCTBHI B
HECTaHJAPTHBIX CUTYAIIUSIX, OBJIaJICHUE
ABPUCTUYECKUMU METOJIaMU PELICHUS
npo0OJem;
46 29 KonTtpoJsbnasi pabora | OBnazeHue HaBbIKaMHU OpPraHU3aluy y4eOHOU | YMeTh MPUMEHSTh 3HAHMUS,
Ne2 1o reme NEeSITeIbHOCTH, IIOCTAHOBKH IICJICH, MOJIyYEHHBIC MTPU U3YUCHUH TEM
« Hemerasmibiy» IUTAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
pe3yIbTAaTOB CBOEH JESITEIIBHOCTH, YMEHUSIMHU
MPEABUIETh BOZMOXKHBIE PE3YIIbTATHI CBOUX
JIEHCTBUIA;
47 30 [Tonoxxenue MetamioB | Pa3BuTHe MOHOIOTHYECKOM U TUATOTHYeCKON | 3HATh OCOOCHHOCTH CTPOSHUS §39 ymp 5-
B [IEPUOANYECKOI peuu, yMEHHUS BbIPaXKaTh CBOU MBICIU U aToMa MeTaJljia, 3aKOHOMEPHOCTH 6, §42
CHUCTEME XUMUYECKUX CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, M3MEHEHUSI CBOMCTB METANIOB U UX
anemenTos J[.M. IIOHUMATh €ro TOUKY 3pEHUs, IPU3HABATH coenunenuit B IICXO J1.11.
Menpeneena. MPaBo JAPYTOro YeIOBEeKa Ha MHOE MHEHUE; MenneneeBa, 0COOEHHOCTH
Merammueckas cBsi3b. | OCBOEHUE IPUEMOB JIEUCTBUH B CTPOECHUS METAJUIOB KaK IIPOCTHIX
®u3nuecKue CBOICTBA | HECTAHAAPTHBIX CUTYaIUsX, OBJIAJICHUE BeIeCTB, (DU3NYECKHE CBONCTBA
MeTasuioB. CIuTaBel IBPUCTUYECKUMH METOJAMHU PEIICHUSI METaJUIOB, CIIJIaBOB. OOBICHATH
METaJIOB. npooem; 3aBHUCHUMOCTH (PU3NYECKUX CBOMCTB
METaJUIOB OT UX CTPOCHUS
48 31 Haxoxnenue metaimioB | PazButue MOHONOTHUYECKOH U TUanornueckoil | 3Hath: (pu3ndeckue CBONCTBA 8§40

B IIpUpOJIE U 001IHe
CHocoOBI UX
HOJTYYEHHUS.

petm, YMeHI/ISI BI)Ipa)KaTI) CBOH MBICJIN U
CIOCOOHOCTH BBICTYIINBATh COOECETHUKA,
MMOHUMATh €r0 TOYKY 3PCHHUS, IPU3HABAThH
MPaBo JAPYTOro YeIoBeKa Ha MHOE MHEHUE;
OcBoeHUE TPUEMOB JICHCTBHII B
HECTaHJIAPTHBIX CUTYAIHsIX, OBJIAJICHHE

METAJIJIOB, HAX0XKJICHUE METAJJIOB
B IIPHUPOJIE, OOIIHNE CITIOCOOBI UX
MOy YCHUSI.

Hcnonb3oBars MeTox
AJIEKTPOHHOTO Oaanca mpu
YpaBHUBAHWH YPaBHEHUS




9BPHUCTUYCCKUMU METOAAMU PCIICHUA
pooem;

XUMHYECKUX PEaKLUil

49 32 Xumundeckue cBoiictBa | OBlIaficHHE HaBBIKAMHU CaMOCTOSTEILHOTO 3HaTh: XUMUYECKHE CBOMCTBA §41 ymp 3 JlaTamk
MeTayyioB. Psiy MPUOOPETEHUST HOBBIX 3HAHMIA, OPTaHU3AIMN | METaJUIOB, KAK BOCCTAHOBUTEJICH, PIIEKTPO
AKTHBHOCTH y4eOHOU JeATETbHOCTH, IOCTAHOBKH II€JIeH, | B3aMMOJICHCTBHE METAILJIOB C MPOBOJI
( PMEKTPOXUMHUYECKUN | IJIAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKHU KHCIJIOPOJIOM, HEMETaJJIAMHU, BOJOM. HOCTH
PAI HATTPSHKCHUH ) pEe3yIBTATOB CBOCH JAEATEIBLHOCTH, yMEHUsIMH | OCOOCHHOCTH B3aUMOICHCTBUS
METaJIJIOB MPEABUIETH BOZMOXHBIE PE3YJIbTaThl CBOMX METaJUIOB C PACTBOPAMH KUCIIOT U
JIEHCTBHI; cosiei. Mcrmonp30BaTh TaOIIHIIbI
Pa3zButre criocoOHOCTH BBHICIYIINBAThH PacTBOPUMOCTH U psija
co0ecelHHKa, TIOHUMATh €ro TOYKY 3peHusl, HaIPsHKEHUH METaJIOB TS
MIPU3HABATh MPABO JPYTOro YEJIOBEKa Ha MIPOTHO3UPOBAHUS UX CBOMCTB
WHOE MHEHUE;
50 33 [lenouyHble METAILIBL: OBnazeHne HaBbIKAMU OpraHU3alK y4eOHOM | 3HATh : CTPOEHUE AaTOMOB §43 ynp 5-6
HaxOXKJICHUE B NEeSATETbHOCTH, IIOCTAHOBKH IICJICH, IICJIOYHBIX METAJUIOB, (DHU3UYECKHE
npupoje, GU3NYECKUe | IUIAHUPOBAHUS, CAMOKOHTPOJISI U OIICHKU 1 XUMHYECKHE CBOMCTBA
U XUMHUYECKHE PE3yJIbTaTOB CBOEH ACSITENbHOCTH, YMEHUSIMH | IIETIOYHBIX METAJIOB KaK MPOCTHIX
CBOMCTBA MPEABUIETh BOZMOXHBIE PE3YIbTAaThl CBOUX BEIIIECTB B IJIAHE CPAaBHUTEIHLHON
JIEWCTBU; XapakTepucThuKu. ONMuchIBaTh
Pa3Butre crmiocoOHOCTH BBHICIYIIINBAThH CBOMCTBA M3y4aeMbIX BEIIECTB Ha
co0ecelHHKa, TOHUMATh €r0 TOUKY 3peHHS, OCHOBE HaOJIIOICHHS 32 UX
MPU3HABATh MIPABO JIPYTOro YeIOBEKa Ha MpEBpaIICHUSIMU
WHOE MHEHUE;
®dopmupoBaHue yMeHU paboTaTh B IpymIle,
MPEACTABIATh U OTCTAUBATh CBOM B3IJISAbI U
yOEXICHHsI, BECTH JIUCKYCCHIO.
51 34 Okcuapl M THAPOKCUABI | PazBuTHEe MOHONIOTHYECKON U Auanorudyeckoil | CpaBHUBATH OTHOIICHUE 8§43,
IIEJIOYHBIX METAJIJIOB. peuH, yMEHHUsI BhIpaXKaTh CBOU MBICIIU U u3y4aeMbix MeTaioB. OKCHIOB U | TETpajb
[Ipumenenue CITOCOOHOCTH BBICITYIIIMBATh COOECETHUKA, TUJIPOKCHJIOB K BOJIE. 3HATh
IIEJIOYHBIX METAJIJIOB MMOHUMATh €ro TOUKY 3pEHUs, IPU3HABAThH CBOMCTBA KJIACCOB COEMHEHUHN U
MPaBo JAPYTOro YeIOBEKa Ha MHOE MHEHUE; YMETh OCYIIECTBIISATh
OcBoeHue npuemMoB JIeUCTBUM B MpeBpalleHHUs.
HECTaHJAPTHBIX CUTYAIHsIX, OBIAICHUE
3BPUCTUYECKUMH METOJaMU PEIICHUS
poOJieM
52 35 [[{enouno3emenbHbIE OBnaneHre HaBbIKAMH OpTaHHU3aIuy Y4eOHO# | 3HATH : CTPOECHHE aTOMOB §44 ymp 3- MaTINK
MeTtaiibl. Haxoxaenne | AesTebHOCTH, TOCTAHOBKH IIENICH, MIEJI0YHO3EMENIbHBIX METAJIJIOB, 4, §45 DJIEKTP

ONPOBO




ITHOCTH




B npupoje. Kanbiuii u
€ro COCIUHCHUS.
JKecTkocTh BOJEI U
CII0COORI €€

IJIAHUPOBAHUS, CAMOKOHTPOJISI 1 OLICHKH
Pe3yIbTAaTOB CBOCH JEATEILHOCTH, YMEHUSIMHU
MPEABUETH BO3MOXHBIC PE3YJIbTAaThl CBOMX
JIEHCTBHIA;

(bU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA IIEIIOYHO3EMEIbHBIX
METAJJIOB KaK MPOCTHIX BEIIECTB B
IJIAHE CPABHUTEIBbHOU

yCTpaHEHUs XxapakTepucTuku. ONUCHIBAThH
CBOMCTBA M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOJIOIeHUS 32 UX
npeBpaiienusiMu. CpaBHUBaTh
OTHOUICHHE W3Y4aeMbIX METaJJIOB.
OKcuI0B U THIPOKCHJIOB K BOJIE.
3HaTh CBOMCTBA KJIaCCOB
COCIMHEHUH U YMETh
OCYIIECTBIISITh MPEBPAILICHUSI.

53 36 AnroMuHUH. OBnasieHne HaBbIKAMU OpraHU3alUK y4eOHOM | 3HAaTh : CTPOEHUE aToMa §46 ynp5,8, MaTYMK
Haxoxnenue B JeSITeIbHOCTH, TOCTAHOBKH 1EJIEH, aAMOMHUHUSL, (prU3HUecKUe U TECT DJIEKTP
npupoje. CoiicTBa MJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH XUMHUYECKHUE CBOWCTBA AIFOMUHUS OINPOBO
ATIOMUHUS PE3YNIbTaTOB CBOEH AESITENbHOCTH, YMEHUSIMH | KaK IMPOCTOTO BEIIECTBA B IIaHE ITHOCTH

MPEABUIETh BOZMOXHBIE PE3YIbTaThl CBOUX CpPaBHUTEIHHON XapaKTEPUCTUKH.
JICHCTBUN; OnuchIBaTh CBOMCTBA U3y4aeMbIX
[IpuobOperenre onpITa CAaMOCTOSITEIIBHOTO BEIIIECTB Ha OCHOBE HAOJIIOICHUS 32
MOKCKa, aHajIn3a U 0TOopa nHpopMauu ux npespaiieHusMu. CpaBHUBATH
Pa3BuTne MOHOIOrHYECKON M THAJIOTUYECKON | OTHOIIEHUE N3yYaeMbIX METAJIOB.
pe4H, yMEHHUsI BbIpaXaTh CBOU MBICIIU U OKCcHI0B U THAPOKCUJIOB K BOJIE.
CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, 3HaTh CBOMCTBA KJIACCOB
COCIVHEHUN U YMETh
OCYIIECTBIISATH MPEBPAICHUS.
AMpOTEpPHOCTD

54 37 | AmdorepHocTh okcuna | OBrajieHHe HaBBIKAMU OpraHu3aiiy yueOHoH | ONMUChIBaTh CBOMCTBA M3y4aeMbIX § 47 ynp MaTYMK
U THIPOKCUJA NEeSATEIbHOCTH, TOCTAHOBKH 1I€JIEH, BEIIECTB Ha OCHOBE HAOOAeHus 3a | 3,5 DJIEKTP
ATFOMUHHS. TJITAHUPOBAHUS, CAMOKOHTPOJISI M OIICHKH ux npespameHusmMu. CpaBHUBATH OINPOBO

pPEe3yJabTAaTOB CBOEH AESITENIBHOCTH, YMEHUSIMUA | OTHOLIEHUE U3YYAaEMbIX METAJUIOB. [THOCTH
MPEABUIETH BOZMOXHBIE PE3YIbTaThl CBOMX OKCHIOB ¥ THAPOKCUJIOB K BOJIE.
JIEHCTBUIA; 3HATL CBOIICTBA KJIACCOB
COEJIMHEHUH U YMETh
OCYILECTBIISATH MPEBPALICHUSI.
AMdoTepHOCTH
55 38 Keneso . Haxoxaenue | Pa3BuTre MOHOJOTUYECKOW M AUAIOTHYECKON | 3HATH | CTPOCHHE aToMa jKelesa, §48, Tect MaTYNK

DIIEKTP




ONpOBO
ITHOCTH




B nnpupoje. CroiicTBa
xKelesa.

pedH, yMEHHUsI BBIpaXKaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA,
MMOHUMATh €r0 TOYKY 3PCHHUS, IPU3HABAThH
IIpaBoO APYroro 4€JI0BEKa HA HUHOC MHCHHUC,
OcBoeHuE MPUEMOB JICHCTBHI B
HECTaH/IAPTHBIX CUTYAIIHsIX, OBJIA/ICHUC
IBPUCTUYECKUMH METOJIaMHU PEIICHUS
npooem;

(bu3HYECKHE U XUMUICCKHE
CBOICTBa JKeye3a Kak MPoCToro Be-
IIECTBA B IVIaHE CPABHUTCIILHON
XapaKTepI/ICTI/IKI/I. OHI/ICBIBaTb
CBOMCTBA M3y4YaeMbIX BEIIECTB Ha
OCHOBE HaOJIIOACHHS 3a UX
MIPEBPAICHUSIMH.

56 39 CoenuHeHus xenesa. Pa3BuTne MoHONOrHYECKON M AManornyeckoil | OnuchiBaTh CBOMCTBA U3yYaeMBbIX [Ipaktrueck
peuu, yMEHHUs BbIPayKaTh CBOU MBICIIU U BELIECTB Ha OCHOBE HAOJII0/IeHUs 3a | ast paboTa
CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, ux npespameHusimu. CpaBauBatb | No7
MOHUMATh €r0 TOUKY 3PEHUs, IPU3HABATD OTHOLIEHHE N3Y4aeMbIX METAJLJIOB.
MIPaBO JPYroro 4eIoBeKa Ha MHOE MHEHHE; OKcHI0B U THAPOKCHIOB K BOJIE.
OcBoeHue pUEMOB JEHCTBHI B 3HaTh CBOMCTBA KJIACCOB
HECTaH/APTHBIX CUTYAIIHUsIX, OBJIJICHHE COCTMHEHUI U YMETh
IBPUCTUYECKUMHU METOJaMH PELICHUS OCYIIECTBJISATh IPEBPALLICHMUSL.
pooiem; YMeTh OOBSICHITh U3MEHEHHE
CBOMCTB COSIMHEHUH Kene3a,
3HATh IPUYUHY 3TOTO
57 40 | Ilpakmuueckasn OsrnajicHre HaBBIKAMU OPraHU3alMK YUeOHOH | YMeTh oOpaliarbes ¢ xumudeckoit | §49 ymp 3-
paboma Ne7 JESATEIBHOCTH, TIOCTAHOBKH LIENIEH, MOCY 101 1 1abopaTOpHBIM 4, Tect
Pymenue IUTAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH 000pyA0BaHNEM, UCTIOIb30BATh
9KCHEPUMEHTAIBHBIX Pe3yJIbTaTOB CBOCH NEATEILHOCTH, YMEHUSIMH | IPUOOPETEHHbIE 3HAHUS U YMEHUS
3a/1a4 10 TEME « MIPEIBUJIETh BO3MOKHBIE PE3YJIbTAaThl CBOUX B JICSITENIbHOCTH U TIOBCEITHEBHOM
Meraisl 1 uxX JICHCTBUN; JKU3HU I 0€30MacHOTO
COEJTMHEHUS oOpallleHus ¢ BeleCTBaMU U
MaTepuaiamu. Mcrnonb30Bath
nproOpeTeHHBIC 3HAHUS U YMEHHS
B IIPAaKTUYECKOH IeATETbHOCTH U
MMOBCETHEBHOM KU3HHU C IEIIHIO
6e30macHOro odparieHus ¢
BElIeCTBaMH U MaTepuaIamMu U
HKOJIOTMUECKH I'PaMOTHOIO
MOBEJICHUS B OKPYKAIOUIEN Cpeae
58 41 IToxaroroska k Pa3BuTHEe MOHOJIOTHMYECKOM U JUATOTHYECKON | 3HaTh OCOOCHHOCTH CTPOCHHS TETpaJlb

KOHTPOJIbHOH padote 3
10 TeMe

peun, yMEeHUS BbIpaXaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICIYIITBATh COOECETHHKA,

aToMa MeTtaJljia, 3aKOHOMCPHOCTH
W3MEHEHHS CBOMCTB METAIIOB U MX




« Mertamiab

MOHUMATh €ro TOUKY 3pEHUs, IPU3HABATH
IIpaBoO APYroro 4€JI0BEKa HA HHOC MHCHHUC,
OcBoeHuE MPUEMOB JICHCTBHI B
HECTaHJAPTHBIX CUTYAIUSIX, OBJIaJICHUE
SBPUCTUYECKUMHU METOJIaMH PEIICHUS
pooem;

coenunenuii B IICXD JI.H.
Menneneesa, 00IIHE CIIOCOOBI
MOJYyYECHUSI METAIIIOB. Y METh
OCYILECTBIISATh LEMOYKU
XUMHUYECKUX MPEBPAILICHUHN Ha
OCHOBE XMMHUYECKUX CBOMCTB
METAJIOB M UX COCIUHCHMI.
Pemars pacueTHble 3a/1a4u 110

YPaBHEHUSIM XUMUYECKHUX PEAKIIHA.

OIBITHBIM ITYTEM ONPCACTIATH
Ka4yeCTBCHHEIM COCTaB BCIICCTB

59 42 ITonroTroBka K Pa3BuTre MOHOJIOTMYECKOM U JUATOTHYECKON | 3HATh OCOOCHHOCTU CTPOCHHS TETpaab
KOHTpPOJIbHOM paboTe3 | pedu, yMEHUS BbIPAXKaTh CBOU MBICIIU U aToMa MeTaJljia, 3aKOHOMEPHOCTH
10 TeMe CIIOCOOHOCTH BBICITYIIUBATh COOECEeTHUKA, M3MEHEHHUS CBOMCTB METAJJIOB U UX
« Metauibpy IIOHUMATB €r0 TOYKY 3pEHU, IPU3HABATH coenunenust B [ICXD J1.1.
IIpaBoO JPYroro 4ejoBeKa Ha MHOE MHEHMUE; Menneneesa, o0mre crnocoOb
OcBoeHue npuemMoB JIeCTBUM B MOJIyYEHUSI METaJUIOB. Y METh
HECTaH/IAapPTHBIX CUTYyallUsIX, OBJIaJICHHUE OCYIIECTBIISATh LIEMOYKU
IBPUCTHYECKUMHU METOJIaMU PELICHUS XUMUYECKUX MPEBPALLECHUN Ha
npooiem; OCHOBE XMMHUYECKUX CBOWCTB
METAJIJIOB U UX COETMHEHUH.
Pemars pacueTHble 3a/1a4u 10
YPaBHEHUSAM XUMHUUYECKUX PEAKLIUM.
OTIBITHBIM ITyTEM ONPEEIIATh
KAauEeCTBEHHBIN COCTaB BELIECTB
60 43 KonrtpoJsbHasi padora | OBnazieHre HaBbIKaMHU OpraHu3aliy yueOHO! | YMeTh NPUMEHSATh 3HAHUS,
Ne 3 o Teme JESTEIbHOCTH, TIOCTAHOBKH LIENEH, MIOJIy4YE€HHBIE ITPU U3YYEHUH TEM
« Metamib» IUTAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
PE3yJIbTaTOB CBOEH NEATENBHOCTH, YMEHUSAMHU
MIPE/IBUJIETh BO3MOKHBIE PE3YJIbTaThl CBOUX
JIeHCTBUIA;
Kpartkunii 0630p BazkHelimmnx oprannveckux Bemiects (6)
61 1 Opranunueckas xumus. | @opmupoBaHue yMeHU BOCHPUHUMAT, Nwmetsb nonstue 06 ocobennoctsax | §51,52
YTrineBonopoibI. nH(pOpPMAIIHIO B CIIOBECHOM, 00pa3HOH, OpraHNYEeCKHUX BEIIECTBAX, UX §53 ynop 4-5
[IpenensHble ( CHUMBOJIMYECKOHN (pOopMax, aHAIU3UPOBATH U KJ1accu(uKaum, 0coOEHHOCTIX §54
HACBIIICHHBIEC) nepepadbaTbIBaTh MOTYYCHHYIO0 HHOPMAIIUIO | CTPOCHHUS Ha IPUMEpE aJKaHOB.

YTJIEBOJIOPO/IBI.

B COOTBCTCTBHUHU C ITIOCTABJICHHBIMH 3aJa4aMH,

Nmers moustre 00 0COOEHHOCTAX




Henpenenbhbie

BBIJICIIATE OCHOBHOC COACPIKAHUC

HEMPECACIBbHBIX YITIEBOAOPOI0B,

(HeHACBHIIIICHHBIE) MIPOYUTAHHOI'O TEKCTA, HAXOAUTH B HEM JIBOITHAsI CBSI3b, CBOMCTBA. O0IacTh
YTJIEBOIOPOBI. OTBETHI HA MMOCTABJIEHHBIE BOIIPOCHI U MPUMEHEHHUS YTIIEBOIOPOIOB.

W3JIaraTh €ro;

Pa3BuTne MOHOIOrHYECKON M IMATOTHYECKOM

peyn, yMEHHUS BBIPAXKATh CBOM MBICIIU U

CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA,

MMOHUMATh €T0 TOUKY 3PCHHS, IPU3HABATH

MIPaBO JPYroro 4eJoBeKa Ha MHOE MHEHHE;

OcBoeHnue mpuemMoB JICUCTBUM B

HECTaH/APTHBIX CUTYAIIHUsIX, OBJIJICHHE

IBPUCTHYECKUMHU METOJIAMH PEIICHUS

pooem;

62 [IpousBoaHbIC OBitaieHre HaBBIKAMHU CAMOCTOSITEIHHOTO HNmeth nmoHsTHE O TIPEACTBHBIX §55, Tect
YTIIEBOIOPOJIOB. MpUOOpPETEHUsI HOBBIX 3HAHUM, OpraHU3allMi | OJJHOATOMHBIX CIIUPTaX Ha
CrmpTsL. y4eOHOM NI TEIIEHOCTH, TOCTAHOBKH 1IEJICH, | IMpUMEepe METaHoJIa | dTaHOJIa

[UTAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH .TPEXaTOMHBIN CIUPT — NIULIEPHH.
pe3yIbTAaTOB CBOCH JEATEILHOCTH, yMEeHUsAMH | Mcronb30BaTh MpHOOpETEHHBIE
MIPEIBUIETh BO3MOKHBIE PE3YNIbTAThl CBOUX 3HAHUS U YMEHUS B MPAKTUYECKOM
JICHCTBHI, JIESATCILHOCTH U IOBCEIHEBHOM
Pa3BuTHE crIOCOOHOCTH BHICTYIINBATH JKU3HU C 1IeNTbI0 0€301acHOr0
cobOeceHUKa, TOHUMATh €0 TOYKY 3PEHHS, oOpaleHus ¢ BEIeCTBAMHA U
MpU3HABATh MPaBO JAPYTOro YelIoBeKa Ha MaTepuaIaMH U SKOJIOTHYECKU
WHOE MHEHUE; IPaMOTHOTO TIOBEJICHUS B
OKpY’KaroIIeH cpene
63 KapOoHoBbIe KUCITIOTHI. | Pa3BuTHE MOHOIOTHYECKON 1 Auagorudeckor | MiMeTs moHsTHE 00 OJHOOCHOBHBIX | §56 ymp 6

CrnoxHble 3(upsbl.
Kupsr.

peuu, yMEeHHUs BbIpa)kaTh CBOM MBICIU U
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA,
MOHUMATh €r0 TOUKY 3pEeHHs1, IPU3HABATh
MPaBO JIPYTOro YeIOBeKa Ha MHOE MHEHHE;
OcBoeHME MPUEMOB JEHCTBHI B
HCCTAaHJAPTHBIX CUTyalludaX, OBJIaJCHHUC
HBPUCTHYECKUMHU METOJIAMH PEILICHHS
npo0em;

MpeeTbHBIX KApOOHOBBIX
KHUCJIOTaxX Ha MPUMEPE YKCYC HOU
Kucnotsl. Ee cBoiicTBa u
npuMeHeHne B3zanmoneincteue
YKCYCHOH

KHCJIOTBI C STHUJIOBBIM CIIUPTOM.
Peakuus stepuduxanym, ee
00paTUMOCT.

CtpoeHue CloXHBIX 3()UPOB
Crnosxxnbie 23¢upsI B mpupoie XKupsl
KaK CJIOXKHBIE d3PUpbI




TPEXaTOMHOI'O CIIMPTa TIIULEPUHA U
JKAPHBIX KUCIIOT. Y METh
I10JIb30BATHCS JOMOJIHUTEIBHBIMU
MCTOYHUKAMH IS TIOATOTOBKHU
KpPaTKHX OTBETOB. [ 0TOBUTH
IIPE3EHTALMHU 10 TEME

64 VrneBonsl Pa3Butre MmoHONOTHMYeCcKO U quanorndeckoil | [Torstue 06 yrieBogax. ['mroko3a, 8§57
peuH, yMEHHUs BbIpakKaTh CBOU MBICIIU U €¢ CBOMCTBA M 3HAUCHUE.
CIIOCOOHOCTH BBICITYIIIMBATh COOCCETHUKA, [Tonucaxapa, ux OuoorHUecKas
MIOHUMATh €ro TOUKY 3pEHUS, IPU3HABATH poJib. YMETh MOJIb30BAThCS
MPaBo JPYTOro YeJIOBEeKa Ha MHOE MHEHUE; JIOIOJIHUTEIBHBIMU HCTOYHUKAMH
OcBoeHuE MPUEMOB JICHCTBHI B JUISL TIOJATOTOBKU KPaTKUX OTBETOB.
HECTaHJAPTHBIX CUTYAIUIX, OBJIaJICHUE ['oToBUTH TIpE3eHTALINU 10 TEME
3BPUCTUYECKUMHU METOJIAMH PEIICHUS
npo0Jem;

65 AwmuHokucnotel. benku | OBnageHue HaBbIKAMU OpraHU3aluy yaeOHo | AMGMOTEepHOCTh AMUHOKHUCIIOT: X §58

[Tommumepsl. eI TEILHOCTH, IIOCTAHOBKH IICJICH, B3aMMOJCHCTBHE C KUCIOTaMHU 1
[IJIAHUPOBAaHUS, CAMOKOHTPOJISI U OLIEHKHU menoyamu. buonormueckoe
pe3yIbTAaTOB CBOCH NESITEIILHOCTH, YMEHUSIMU | 3HaY€HHWE aMUHOKUCIIOT. benku kak
MPEABUIETh BOZMOXHBIE PE3YJIbTaThl CBOUX MPOIYKTHI peaKIUn
e CTBHIA; MOJIMKOHJICHCAIIMY aMUHOKHCIIOT.
[IproGpereHue onbITa CaMOCTOSATEIHHOTO [lentuanas cBa3b. CocTaB u
MOMCKa, aHajIn3a U 0TOopa nHpopmanuu cTpoeHue OenkoB. PacriozHaBanue
Pa3BuTHe MOHONOTHYECKON U quanoruueckoil | 6enkos. buonorudeckas ponb
pedu, yMEHHUsI BBIpaXKaTh CBOU MBICIIU U OenKoB
CHOCOOHOCTH BBICTYIINBATh COOCCETHUKA,

66 Hrorosas OBnazneHne HaBbIKAMU OpraHU3aIK y4eOHOW | YMeTh NPUMEHSTh 3HaHUS,
NMPOMEKYTOYHAS JeSITEIbHOCTHU, IIOCTAHOBKH IISJICH, MOJIyYEHHBIE MTPU U3YUCHUH TEM
arrecrauus B popme TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH
KOHTPOJIbHON paOOTHI pe3yIbTAaTOB CBOEH AEATEIbHOCTH, YMEHUSIMHU

MIPEABUIETH BO3MOKHBIC PE3YJIHTAThHl CBOMX
JIeHCTBUIA;

67 PesepBHOE Bpems

68 PesepBHOE Bpems




