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®denepanbhblit 3ak0H 0T 29.12.2012 1. Ne 273-D3 ( pea. Ot 31.07.2020r.) «O6 obpazoBanuu B Poccuiickoit denepanuny (¢ U3M. U JIOI., BCTYIHJI B CHITY C
01.09.2020)

®denepallbHBII rOCYAapCTBEHHBIN 00pa30BaTENBHBIN CTAHIAPT CPEIHETO 00MIero oopazoBanus (Y TBEpkAEH MpUKa30M MHUHHUCTEPCTBA 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 r. N 413) (pen.11.12.2020)

['ocynapctBennas nmporpamma Poccuiickoit @enepanuu «Pazsutue oopazoBanus» (YT1BepxkaeHa [loctanosnenuem [lpaBurensctBa PO ot 26.12.2017 N 1642
(pen. ot 22.02.2021) «O0 yTBep:KIeHUU TOCYaapCTBEHHOM nmporpammbl Poccuiickoii @enepanuu «Pa3Butie oopazoBanus» nata oopamenus: 10.03.2021)
CanlluH 2.4.3648-20 «CaHuTapHO-31UIEMHUOJIOTHYECKHE TPeOOBaHUS K OpraHU3alysM BOCIMTAHHUA U OOY4YEHMs, OTIbIXa M O3J0OpPOBJICHUS JIeTed U
Mosonexu» Ne28 ot 28.09.2020r.

OenepanbHas pabouas nmporpamma | Xumus. 8-9 kitaccel (6a30Bbiii ypoBeHb)- MockBa, 2023r.
[IpumepHas mporpamma OCHOBHOIO o0miero odpa3oBaHus 1o xumuu U Ilporpammel kypca xumuu ais 8-9 kiaccoB 0011e00pa30BaTEeNbHBIX YUPEKIACHUM,

asrop H.H. T'apa. (Xumus. PaGoune nporpammel. [lpenmernas nunus yde6HukoB I'.E.Pynsutuca, @.I'. denpamana 8-9 kmaccel: yueb. mocoOue ams
ob6rreoopasosar. opranm3anuii/ H.H Iapa. - 3-e uzna.,mepepad.-M.: IIpocsenienne, 2017. -48c. — ISBN 987-5-09-065302-2 ).
VYuebnsiit mian MBOY Ilnonosas CLI (paccMoTpeH u yTBep:kJieH Ha 3aceaannu nenarorndeckoro Cosera mporokoin Ne 1 ot 31.08.2023r., npuka3 Ne 218 ot

31.08.2023r.)



Obwan xapakmepucmuxa yueoH0z0 npeomema

B COACPKAaHNHN JAHHOI'O Kypca IMPEACTABJICHBI OCHOBOIIOJIAratomue TCOPECTHICCKUEC CBEACHU 110 XUMHUH, BKIIFOYAIOIINE N3YUCHUEC COCTaBa U CTPOCHUS BCUICCTB,
3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IPEBPALLEHUN U IyTEeH YIPABICHHUSI MU B LIEJISIX MTOJIY4E€HUS BEILECTB,
MaTepualnoB, SHEPTUU.
Copep:xanue yueOHOTo MpeIMeTa BKIIOUAET CBEICHUS O HEOPTaHUYECKUX BEUIECTBAX, X CTPOCHUU U CBOMCTBAX, a TAK)KE XUMUYECKHX MPOIIECCax, MPOTEKAIOIINX B
okpy»xkaromeM mupe. Harnbomee cioxxnsie ameMeHTsl OyHIaMEHTAIBHOTO Sapa COAEpKaHus 001iero 00pa3oBaHus 10 XMMHUH, TAKUE, KAK OCHOBBI OPTaHUYECKOH 1
MIPOMBIIIJICHHON XUMUH, TIEPECHECEHBI B POTPaMMYy CpeaHe (TI0THOH) 0011e00pa3oBaTeIbHOM MIKOJIBI.
TeopeTnyecKkyro OCHOBY U3YYEHHUSI HEOPTaHUYECKOW XUMHUU COCTABIIIET ATOMHO-MOJIEKYIISIPHOE yYUeHue, nepuoguyeckuil 3axoH .M. Menaeneesa ¢ kpaTKUMHU
CBEJCHHUSAMH O CTPOEHUH aTOMOB, BUJaX XMMHUYECKOM CBSA3H, 3aKOHOMEPHOCTSIX NPOTEKAaHUN XUMHUYECKHUX PEAKIMH, CBOMCTBAX, I0JIyY€HUH, IPUMEHEHUH METAIIJIOB,
HEMETAJIJIOB U UX COEIUHEHM, 3HAKOMCTBO € BaXKHEUITUMHU OPraHUYE€CKUMH BELIECTBAMM.
B n3yuenuu kypca 3HauMTEIbHA POJIb OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: POBEJCHUIO IIPAKTUUECKUX U TJAOOPAaTOPHBIX pabOT U ONUCAHUIO UX PE3YJIbTATOB;
COOJIFOJICHHIO HOPM U MPaBHJI MIOBEICHUS B XMMUYECKHX J1a00paTOpHsX.
OCHOBHbIE Ye1u N3y4EHUs1 XUMUU HAIPaBJICHBbI:

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

® Ha os1adeHue ymenusmu HAOIIOAATh XUMUYECKHUE SIBICHUS, IIPOBOUTH XUMHUUECKHIA IKCIIEPUMEHT, MPOU3BOJUTH PAacueThl HA OCHOBE XUMHUYECKUX (popmy
BEILIECTB U YPaBHEHUIN XMMHUUYECKUX PEAKLINA;

® Ha pazeumue NMO3HABATCIIbHbIX NHTCPECOB U MHTCJUICKTYAJIbHBIX crocoOHOCTEH B nponecce nmpoBCACHUA XUMHUYCCKOT'O 3KCIICPUMCEHTA, CaAMOCTOATCIIBHOI'O
HpI/I06p€T€HI/I$[ 3HAHHUI B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HCHHBIMU HOTp€6HOCT$IMI/I;

® Ha eocnumaHue OTHOUICHHUS K XUMHU KaK K OJHOMY U3 q)YH,ZIaMeHTaJIBHBIX KOMITIOHCHTOB €CTCCTBO3HAHUA U 3JICMCHTY o6meqen03eqecxoﬁ KYJIbTYPHEI,

®  Ha npumeHeHue NOJYUEeHHbIX 3HAHUU U YMeHutl IUTsl 0€30MIaCHOTO HCIIOIh30BAHUS BEIIECTB U MaTEPUANIOB B OBITY, CEJILCKOM XO035HICTBE M Ha IIPOU3BOJICTBE,
peleHns NPaKTUYEeCKUX 33724 B TOBCETHEBHOM KU3HH, TIPEAYIPEKICHUS SBICHUI, HAHOCSIIUX BPE.l 37I0POBBIO UEIIOBEKA U OKPYXKAIOIIIEE CpeIe.
OnHOI 13 BaKHEHIINX 32/1a4 OCHOBHOTO 00IIEro 00pa30BaHMs SBIISIETCS MOATOTOBKA 00yJYaromuXcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U
npodeccuonanbHOro mytu. O0y4varonyecs J0DKHBI HAYYUTHCSI CAMOCTOSTENIFHO CTABUTH 1€ U ONPEIEISTh MyTH UX JIOCTUKEHUS, UCTI0Ib30BaTh NPUOOPETEHHBIH B
IIKOJIE OTIBIT B PEANbHOM )KM3HH, 32 paMKaMH y4eOHOTO Tpoliecca.
XuMus KaKk yaeOHBIN IPEeIMET BHOCUT CYIIECTBEHHBIN BKJIA]] B BOCIIMTAHUE U Pa3BUTHE OO0YJAIOIINXCS; OHA TIPU3BaHA BOOPYKUTh MX OCHOBAMHU XMMHUYECKUX 3HAHUH,
HEOOXOIMMBIX ISl TIOBCEHEBHOM JKU3HHM, 3aJI0KUTH PYHIAMEHT IS JAITBHEHIIETO COBEPIICHCTBOBAHMS ITHX 3HAHUH, a TAKXKe CITOCOOCTBOBATH OE30ITaCHOMY
MOBEJICHUIO B OKPY’KAOIIEH cpe/ie u OepeXHOMY OTHOIICHHIO K Heil. Pa3BuTHe mo3HaBaTeIbHBIX MHTEPECOB B MTPOIECCE CAMOCTOSTEIIBHOTO PHOOPETEHMS
XUMHUYECKHUX 3HAHUH 1 UCTIOIh30BaHUE PA3IMUHBIX HCTOYHUKOB WH(POPMAITUH, B TOM YUCIIE KOMITBIOTEPHBIX.
Bocnuranne y0ex1eHHOCTH B IO3UTHBHON POJIM XHMHH B KH3HU COBPEMEHHOTO O0MIECTBA, HEOOXOAMMOCTH XUMHYECKH IPaMOTHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO 1
OKpYy>Karolleu cpene.
Mecmo yuedbnozo npeomema 6 yuedonom niame
OcoOeHHOCTH cofiepKaHusI Kypca « XUMHs SBIISIOTCS TIIAaBHOW MPUYUHON TOTO, 9TO B 6a3MCHOM y4eOHOM (00pa30BaTeIbHOM) TUTAHE ATOT MPEAMET MOSBISCTCS
MOCIICIHAM B PS/Ty €CTECTBEHHOHAYYHBIX AUCIUATUINH, TOCKOJIBKY TSl €T0 OCBOSHUS IIKOJIBHUKH JIOJDKHBI 0071a/1aTh HE TOJIBKO OTPEICIICHHBIM 3a11acoM
MIPeIBapUTEIHLHBIX €CTECTBEHHO-HAYYHBIX 3HAHUM, HO M JJOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBHIM MBIITUICHUEM.
B ob6pazoBaTenbHOi mporpaMMe o XMMHUM Ha U3y4eHHe XUMHUH B 9 Kiacce OTBOAMTCA 2 yaca B HeJeno, 68 yacoB B roj. Peanusanms qaHHOM MporpaMMBbl CIIOCOOCTBYET
HCIOJIb30BAaHUIO Pa3HOOOPa3HBIX (JOPM OpraHu3aluu Y4eOHOTO Mpoliecca, BHEAPEHUIO COBPEMEHHbBIX METOIOB O0YUYEHHS U NIeIarOTHYeCKUX TEXHOJIOTUH.



Pe3ynvmamel oceoenus yuednozo npeomema
OcHoBHO# (opMOIi oOpraHu3aly yueOHOro mporecca IBiseTcsl KJIaCCHO-ypOoUHasl cuctemMa. B kauecTBe JOMOTHUTENBHBIX ()OPM OpraHu3aluu 00pa3oBaTeabHOro
Mpolecca UCIOJIb3YETCsl CUCTEMa KOHCYJIbTallMOHHOM MOAIEPIKKH, MHANBUIYAIbHBIX 3aHATUH, CAMOCTOSATENIbHAA pab0Ta yJaluxcs C UCIOJIb30BAHUEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TeXHOJIOTUN. OpraHu3alys CONPOBOKICHHS YUalUXCs HAMpaBlieHa Ha CO3JaHNe ONITUMAJIbHBIX YCIOBUI 00YUYEeHHUS; UCKITIOUCHHE
MICUXOTPAaBMUPYIOIIUX (PAaKTOPOB; COXpaHEHHE NMCUXOCOMATUYECKOTO COCTOSTHUS 3/I0POBbs YUAIIUXCS; Pa3BUTHE MOJIOKUTEILHON MOTUBALIMU K OCBOCHHUIO MTPOrPaMMBI;
pa3BUTHE UHIMBUIYaJILHOCTH M OAAPEHHOCTH KaXKJI0TO peOeHKa.
Pabouas nporpamMma npeaycMarpuBaeT GOPMUPOBAHHE Y YUaIIMXCS 001eyUYeOHbIX YMEHHH M HABBIKOB, YHUBEPCAJbHBIX YUeOHBIX JeCTBUH U KJIIUYEeBBIX
KOMIIETEHIUIi: YMEHUE CAMOCTOSTENILHO 1 MOTUBHPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEILHYIO JEATEILHOCTD; UCTIOIB30BAHNUE DJIEMEHTOB IPUUHNHHO-
CJICICTBEHHOT'O ¥ CTPYKTYPHO-(PYHKIIMOHAILHOTO aHAJIM3a; ONPEICIICHNE CYIITHOCTHBIX XapaKTePUCTHK H3y9aeMOro 00bhEeKTa; YMEHHE pa3BepHyTO 000CHOBHIBAThH
CYXXJIEHUs, JaBaTh ONPE/IEICHIs], MPUBOAUTH JT0KA3aTEIHCTBA; OIICHUBAHUE U KOPPEKTHPOBKA CBOETO MOBE/ICHUS B OKPY>KAIOIIIEeM MHPE.
Pe3yabTaThl Hu3ydyeHust Kypca «Xumusi. 9 Kiaace» npuBeeHb! B pasjeie « TpedoBaHHs K YPOBHIO TIOJTOTOBKH BBIITYCKHUKOBY, KOTOPBINA MOJHOCTHIO COOTBETCTBYET
craugapty Broporo nokosieauss ®I'OC. TpeboBanus HanpapiIeHbl HA PEATU3ALNI0 CHCTEMHO-EATEIFHOCTHOTO, U INYHOCTHO-OPUEHTUPOBAHHOTO TIOJIX0/I0OB; OCBOCHHE
YYalTIMKCS MHTEJUIEKTYaJIbHOM 1 IPAKTHYECKOU e TENIbHOCTH; OBJIaJICHIE 3HAHUSAMU U YMEHUSIMH, BOCTPEOOBAHHBIMH B MIOBCEAHEBHOM JKU3HHU, MMO3BOJISIFOIIIUMU
OpPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAYMMBIMU JIJIsl COXPAaHEHHS OKPY>KaIOIei cpesibl 1 COOCTBEHHOTO 3/I0POBBSI.

IlnanupyeMblie pe3ybTaThl 0CBOEHHS YI€OHOI0 MpeaMeTa

M3yueHre XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAINPABJIEHO Ha JOCTHXKEHHE OOYYaroIIMMUCS JIMYHOCTHBIX, METAlpPEAMETHBIX M IMPEIMETHBIX
pe3yJIbTaTOB OCBOEHUS YUEOHOT 0 IIpeaMeTa.
JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl OCHOBHOI'O OOILEro 00pa30BaHMs JTOCTUTAIOTCSA B XOJie 0Oy4eHHUS XMMUHU B €IMHCTBE Y4€OHOH M BOCIMTATEIbHOU
JESITEIbBHOCTH B COOTBETCTBUU € TPAJAULIMOHHBIMU POCCUMCKMMH COLUMOKYJIBTYPHBIMU U 1YXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MpaBUIaMH
¥ HOPMaMHU MOBE/ICHUS U CIIOCOOCTBYIOT MpOIieccaM CaMOIO3HAHMsI, CAMOPA3BUTHS U COLMATM3AMN 00yarOIUXCS.
JInuHOCTHBIE pe3y/bTaTbhl OTPa)KalOT TOTOBHOCTh OOYHYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIMil M pacIIMpeHHE OIbITa
JeATEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:
1) naTprOTHYECKOr0 BOCTIUTAHUS:
® [ICHHOCTHOIO OTHOLICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPMYECKOMY M HAyYHOMY HACJIEAMIO, NOHMMAaHUS 3HAYECHHS XUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOTr0 00I1IeCcTBa, CIOCOOHOCTH BJIAJETh TIOCTOBEPHOU MH(pOpMaLKel O MepeioBhIX JOCTHKEHUSX U OTKPBITUSIX MHUPOBOM M OTE€UECTBEHHOW XHMMMHHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa U OOIIECTBA;
2) rpaXJJaHCKOTO BOCITUTAHHUSL:
® TMIpPEACTaBJIEHUS O COLMAJIbHBIX HOPMAaX M MpaBWIaX MEXKIUYHOCTHBIX OTHOLIEHHH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIeI0BATEIbCKONW, TBOPUYECKOM M JpYrHX BHUAAX JEATENBHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOM COBMECTHOW IEATENBbHOCTH IpU
BBIMOJTHEHUH Y4eOHBIX, T0O3HABATEIbHBIX 3a7a4, BHIOJHEHUH XUMUYECKUX 3KCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOITOMOIIIY B MpoLIecce 3TON yuyeOHOM NesITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MMOBE/IEHHE U TOCTYIKH CBOUX TOBApUIIEH C MO3UIIMH HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM OCTYIIKOB;
3) LIEHHOCTH HAyYHOT'O TO3HAHUS:
¢ MUPOBO33PEHYECKUX IIPEICTABICHUM O BELIECTBE U XMMHYECKOM PEAKIUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOLIUX
OCHOBY JUIsl IOHUMaHMsI CYIIIHOCTH HAy4YHOW KapTUHBI MUPA, IPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSA MPHUPOJIbI, B3AUMOCBA3SIX UEJIOBEKA C
MPUPOAHON CPENO, O POJIU XUMHUH B TO3ZHAHUU ITUX 3aKOHOMEPHOCTEN;
® [I03HABATEJIbHBIX MOTHUBOB, HAIPABJICHHBIX Ha MOJTy4YE€HUE HOBBIX 3HAHUHN M0 XUMHUH, HEOOXOAUMBIX I 00BSICHEHUSI HAOII0AaeMBIX IPOLIECCOB U SIBIICHUI,



M03HABATENIbHON, MH(GOPMAIMOHHON M YHUTATENbCKOW KYJIBTYpPBl, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATyPOid, JOCTYITHBIMU TEXHUYECKIUMH CPEJICTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeca K 00yYSHHIO U TO3HAHUIO, JIF0003HATEIIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caMO0Opa30BaHNUIO0, IPOSKTHOM U MUCCIIEI0BATEIbCKON IATEIEHOCTH, K
OCO3HAaHHOMY BbIOOPY HANpPaBICHHOCTU U YPOBHA 00y4€HHUS B JAJIbHEUIIEM;

4) popMuUpOBaHUS KYJIBTYPHI 310POBBSI:

OCO3HAHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3A0POBBINA 00pa3 KW3HU, OCO3HAHHUS MOCIICICTBUI 1 HENPUATHUS
BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aIKOroJisl, HAPKOTHUKOB, KypeHUsi), HEOOXOJUMOCTH COOIOICHHS TPAaBUII 0€30IaCHOCTH MPHU OOpAIEHUH C X UMUYECKUMU
BEILECTBAMHU B OBITY U peaabHOM KU3HU;

5) Tpy10BOrO BOCIIUTAHHUS:

UHTEpeca K MPAKTUYECKOMY U3yueHHIO npodeccuil u Tpyaa pa3auyHOro poja, yBaXXeHHE K TPYLy U pe3ylbTaTaM TPYAOBOH JNESATEIbHOCTH, B TOM YHCIE HA
OCHOBE IIPUMEHEHMSI IPEAMETHBIX 3HAHUH MO0 XMMHH, OCO3HAHHOI'O BbIOOpAa MHAUBUAYAIBHON TPAEKTOPUH MPOJOJIKEHUS 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yClemHol npodecCuOHaNbHON NesTeIbHOCTH U PA3BUTUS HEOOXOJUMBIX
YMEHUH, TOTOBHOCTbH aJalTUPOBATHCS B TPOPECCUOHATIBHOMN CPEJIE;

6) 3KOJOIrH4Y€CKOIro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€1€CO00pa3HOro OTHOUIEHUS K MPHUPOJE KAK MCTOUHHUKY JKU3HU Ha 3eMie, OCHOBE €€ CYIIECTBOBaHMS, NOHUMAHUs ILIEHHOCTU 3J10POBOTO U
6e3omacHOro o0pasa >KU3HH, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DM3MUYECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOACHUS
npaBui 6€30MacHOr0 NOBEJAECHUS IPU PabOTE ¢ BEIIECTBAMM, @ TAKXKE B CUTYaLUAX, YIPOKAIOIIMX 3/10POBbIO M KU3HU JIIOICH;

CIOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJydyaeMble MPHU U3yYEeHUM XHMUH, Ui pEelIeHUs 3a/1ad, CBS3aHHBIX C OKPYXKAIOLIEH MPUPOAHOM cpeloi, MOBBIIICHUS
YPOBHSI 9KOJIOTHYECKOH KyJIbTYphl, 0CO3HAHMS INTOOAIBHOTO XapaKkTepa 3KOJI0rMYECKUX Mpo0ieM U MMyTel UX peleHns NOCPEICTBOM METO/I0B X UMHUU;
9KOJIOTMYECKOT0 MBILIUIEHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATEIILHON, KOMMYHUKAaTUBHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpeamerHblie pe3yabTaThl.

B cocraBe MeTanpeaMeTHBIX pe3yibTaTOB BBIACIAIOT 3HAUUMBbIE A (POPMHUPOBAHUS MUPOBO33pEHUSI OOILIEHAYYHbIE NOHITHS (3aKOH, TEOpHUs, MPUHLUI, TUIIOTE3a,
¢axT, cucrema, mporece, SKCIEepUMEHT U JIPYroe.), KOTOpPbIe HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MPeIMeTax U MO3BOJIIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (popMHpPOBaTH NMPEACTABIEHUE O IIEJIOCTHOM HayyHOM KapTMHE MMpa, U YHUBEpCAJIbHblE ydyeOHbIe AeHcTBUs (IO3HaBaTeNlbHbIE, KOMMYHUKAaTUBHBIE,
pETyJISTUBHBIE), KOTOpbIe 00eCIeunBaroT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU AeITeIbHOCTH.
MertanpenmeTHble pe3yabTaThl OCBOCHUS 00pa30BaTEbHON MPOrpaMMBbl 110 XMMHH OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMH MO3HABATEIbHBIMU JIEHCTBUAMHU, B TOM

qUCJIC:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

YMEHHE HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] PU OCBOCHMM 3HAHUI: PAcKpbIBaTh CMBICT XMMHUYECKUX MOHSTUN (BBLAETATH UX XapaKTepHbIE
NPU3HAKK, YCTAaHABIMBATh B3aWMOCBS3b C JAPYTHMMH TOHSTHUSMH), HUCIOJB30BAaTh IMOHATHSA IS OOBSCHEHHS OTHENbHBIX (DAaKTOB M SBIEHUM, BHIOMpATh
OCHOBaHUSl M KPUTEPUU JUIs KJIACCU(PUKALMKA XHMHUYECKHX BEIIECTB M XUMHUYECKHX pEaklUd, YCTaHABIMBATH MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXAY
00BEKTaMU U3YyYEHHS, CTPOUTH JIOTUUECKUE PACCYXIECHUS (MHAYKTHUBHBIE, TETYKTHUBHBIE, [10 aHAJIOTUH ), IPOBOUTH BBIBO/IBI M 3aKIIOUEHUS;

YMEHHME NPUMEHATH B IPOLECCE NMO3HAHUS MOHATHS (IIPEIMETHBIE U METAllPpEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIOJIb3YEMbIE B XHUMHH,
peoOpa3oBbIBaTh UIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEJIbHBIE MTPEJICTABICHUS — XUMHUECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUUeckas Gpopmyna U ypaBHEHHE
XUMHUYECKOH pPEaKlIWu — MpH PpeIIeHUH Y4eOHO-TIO3HABATENIBHBIX 3a7ad, C Y4ETOM OSTHX MOJICJIBHBIX NPEACTABICHUN BBIABIATH M XapaKTEPH30BAThH
CYLIECTBEHHbIE TMPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB W XUMHUYECKMX peakUuuid, BBIABISATH OOIIME 3aKOHOMEPHOCTH,
IPUUNHHO-CJIEICTBEHHBIE CBA3HM U IPOTUBOPEUUS B U3y4aEMBIX IIPOLIECCAX U SIBICHUSIX;



2) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

e yMEHHUE UCIOJb30BAThH IMOCTABICHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KaYeCTBE OCHOBBI /7151 (HOPMUPOBAHHS TUIIOTE3HI 110 MPOBEPKE
IIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

e npuoOpeTeHrue OmbiTa MO IUIAHWPOBAHUIO, OPraHU3allMd U TPOBEICHUI0 YYCHMUYECKHUX OHKCIEPUMEHTOB: yMEHHME HaONIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATH €T0 Pe3yJNbTaT, POPMYIUPOBaTh 000OIICHNS 1 BBIBOABI [0 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIIATh
OTU€T O IpojeNaHHOI padoTe;

3) pabora ¢ uHpopMaIuei:

e yMEHHUE BBIOMpaTh, aHAJTU3UPOBATh W MHTEPIPETUPOBATH MH(MOPMAIMIO PA3IUYHBIX BUAOB M (POPM NpPEACTaBICHUS, MOIY4aEMYI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYyJISIpHAsl JIUTEpaTypa XUMUYECKOTO COJAEp)KaHUS, CIpPaBOUHbIE MOcoOus, pecypchl MHTepHeTa), KpUTHUYECKH OICHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMAIIHUIO;

e yMEHHE NMPUMEHATh PA3JIMYHbIE METOIBI W 3alpOChl IPU MOUCKE U OTOOpPEe MH(GOPMAIMH W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIS BBITIOJTHEH HsI
yueOHBIX ¥ TIO3HABATENBHBIX 33]1a4 OMPEIEIEHHOTO THIa, IPUOOPETEHUE OMbITa B 00aCTH UCIIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQ/ICHUE KYJIBTYpO AKTUBHOTO HCIIOJIb30BAHHS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTHMAIBbHYIO (OpMYy MpeacTaBIeHUs
uH(pOpMaIlMU U WIUTFOCTPUPOBATH pPelllaeMble 3a]a4l HECJIOKHBIMU CXeMaMH, JuarpaMMaMu, ApyruMu Gopmamu rpaduki U UX KOMOUHAIUSMUY;

e yMCHHE HCIIOJIb30BaTh U aHAIM3UPOBATH B Mpollecce yueOHOW U MCCIEA0BATEIbCKON NEATEIbHOCTH UH(POPMAILIMIO O BIMSHHUH MPOMBIILIEHHOCTH, CEIbCKOTO
XO034KCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY KAIOLIEH IPUPOJHON Cpebl;

Kommynuxamuenwvie YY/I:

e yMEHHE 3a/1aBaTh BOIPOCHI (B XOJ€ 1uajiora U (Win) AUCKYCCUH) 10 CYIIECTBY 00CYKIaeMoi TeMbI, (POPMYJINPOBATH CBOU MPEI0KEHNUSI OTHOCUTEIBHO
BBITIOJIHEHMSI TPE/IJIOKEHHOM 3a/1a4H;

e [IpUOOpETEeHHUE OMbITa PE3CHTALIMH PE3YIbTATOB BBHIOIHEHUS XUMHUYECKOT0 SKCIIEpUMEHTa (JTaOOpaTOPHOTO OIBITa, 1aO0paTOPHOH pabOTHI 1O
UCCJIIOBAaHUIO CBOMCTB BEIIECTB, Y4€OHOTO MMPOEKTA);

® 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMU MO3HABATENILHOM U UCCIIEI0BATENIbCKON AESITEIbHOCTH MIPU PEIIEHUH BO3HUKAIOLIUX MTPO0IeM Ha
OCHOBE y4€Ta OOIIUX HHTEPECOB U COTIACOBAHUS MO3UIINK (00CYX)IeHUSI, 0OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS COBMECTHBIX JCHCTBUH,
OTIpeieNIeHNe KPUTEPUEB 10 OLEHKE KauecTBa BHIMIOJIHEHHON paboOThI U JIpyrue);

Pezynamuenvie YY/I:
® yMEHHE CaMOCTOATEIHHO OMPEAEISATh IENH AeTeNbHOCTH, TUTAHUPOBATh, OCYIIECTBISATH, KOHTPOIUPOBAThH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSTeNIbHOCTD, BRIOMpATh Harboee 3 (eKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIHPHO COCTABIATh HIIN
KOPPEKTUPOBATh MPEIJIOKEHHBIN aTOPUTM JICUCTBHI MPU BBHITTOJHEHUH 3aJaHUH C YU4ETOM MOTyUYEeHHsI HOBBIX 3HAHUN 00 M3ydyaeMbIX 00bEKTaxX —
BEILECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJYYEHHOIO pe3yibTaTa 3asBJICHHON LEJH;
® YMEHME HCMOJb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUM 3aaHUI.

IIpeamMeTHBIe pe3yabTaThl OCBOCHHS IPOrPaMMBbI I10 XUMHH Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

B cocraBe npenMeTHBIX Pe3yIbTaTOB IO OCBOSHHUIO 003aTEILHOIO COCP)KaHuUsl, YCTAHOBICHHOTO IaHHOU (eiepaabHOi pabodell mporpaMMoOid, BBIIEIISIOT:
OCBOCHHBIE 00YUaIOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, crieru(ruecKue g IpeaMeTHOM 001acTi «XUMHS», BUBI JESITEILHOCTH I10
MOJIy4EHHUIO0 HOBOT'O 3HaHHUS, €r0 HHTEPIPETALMU, TPEOOPa30BaHHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYalLlUsX.

K xoHiy o0y4yenus B 9 kiacce y o0yuaromierocst 0yay chopMUPOBaHbI CIEAYIONIUE MPEAMETHBIE PE3YIbTAThHI 0 XUMHH:



®  pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIA, MIOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENICHb OKUCIICHUS, XUMHYECKasl peaKkius, XUMUYECKas CBs3b, TEIUIOBOM 3(peKT peakuu, MOJIb, MOJIIPHBINA 00BEM,
pPacTBOP, AIAEKTPOIUTHI, HEITEKTPOIUTHI, SJCKTPOIUTHYECKAS JUCCOIHAIIMS, PEAaKI[U HOHHOTO 0OMEHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIE U
HEoOpaTHMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCIUTEb, BOCCTAHOBUTEIH, OKUCIIEHUE U BOCCTAaHOBIICHHUE, AJITIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHAsI, HIOHHAS, METa/NINYecKas ), KpUCTAITINYeCcKasi peiéTka, Koppo3us METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaensHo nomyctumast konuentpanus [1/1K Bemiectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TU MOHITHSI IIPU ONIMCAHUM BELLIECTB U UX IPEBPAILECHUI;

UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPAaBHECHHI XUMUYECKUX PEaKIIHiA;

OTIpEeIATh BaJICHTHOCTb U CTENIEHb OKUCICHHUS] XUMUYECKIX JIEMEHTOB B COSAMHEHUSIX PA3IMYHOrO COCTaBa, MPUHAIJIC)KHOCTh BEILIECTB K ONPEAeIEHHOMY
KJIacCy COeTUHEHNH TI0 (OopMyiTaM, BUI XUMUYECKOM CBsI3U (KOBAJICHTHAS, HMOHHAS, METAJUTMYECKast) B HEOPTaHUYECKUX COSAMHEHUSX, 3apsi/] HOHA 110
XUMHUUYECKOH (opMyJie, XapaKTep Cpelibl B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX COEIMHEHUHN, TUIl KPUCTAIIIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbich [lepuoanueckoro 3akona J{.1. MenaeneeBa u AeMOHCTPUPOBATH €T0 MOHUMAHUE: OMKICHIBATh U XapaKTepU30BaTh TAOIUUYHYIO (hopMy
[Tepuoanyueckoit cCTEeMbl XUMUYECKUX JIEMEHTOB: pa3linyaTh MOHATHUS «JIaBHAs MOArpymnna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y», Mansie u
00JbI1IME IEPUObI, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOJINLIE, C YUCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTAB M 3apsia siapa, 00IIee YHCII0 IIEKTPOHOB U pacpeelICHHEe X 10 AJIEKTPOHHBIM CII0SIM), OOBSCHITH 00IIHe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB M UX COCTUHEHHI B MpeaenaX MajblX MEPHUOI0B U INIaBHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;

e Kiaccu(UUIUPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKHE PEaKIIUH (IT0 YHCITY M COCTAaBY YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, IO
TerIoBoMy 3 (PEKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS XUMUYECKHUX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CIIEHU(PUUECKUE XUMUUECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX BELIECTB, MOATBEPK/1asi ONMCAHUE IPUMEpPaAMHU
MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKHUX PEaKIIMA;

®  COCTaBIJIATH YPaBHEHHUS IEKTPOIUTUYECKON JUCCOLUALIUN KUCIIOT, IEI04Yel U COJIeH, MONHbIE U COKpalllEHHbIE YPAaBHEHUS PEAKIMil HOHHOTO 0OMeHa,
YPaBHEHHUS peaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBA3M MEXKIY BELIECTBAMM Pa3IMYHbIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI OCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATUX peaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHNU XUMUUECKUX MPEBPAIIECHNUHN B Pa3INYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIF0 XUMUYECKOI0 AJIEMEHTA Mo (POpMYJie COeIMHEHNUS, MaCCOBYIO
JIOJIXO BELIECTBA B PACTBOPE, IPOBOJIUTE PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

e coOmoaTh MpaBuiIa MOJIb30BAaHUS XUMHUECKON TOCY 10U U TaOOpaTOPHBIM 000pYAOBaHHEM, a TAKXKe MpaBHiia OOpaIlleH!s ¢ BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIHUSMU IO BBHITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a);

® [IPOBOJUTH PEAKIMH, MOATBEPXKIAIOIINE KAUeCTBEHHBII COCTAaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHIOPOMHU/I-, HOU-, KapOOHAT-,
docdart-, cunukar-, cynbQar-, THIPOKCUI-UOHBI, KATHOHBI AMMOHHS M HOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHX
BEIIIECTB;

® [PUMEHSATh OCHOBHBIE ONEPAIN MBICIUTEIBHON AESITETbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 000011IeHNe, CHCTEMaTH3al1IO0, BbISIBICHNE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€il — /17151 U3y4eHUs! CBOMCTB BELIECTB M XUMUYECKUX PEAKIHii, ECTECTBEHHO-HAayYHbIe METO bl TO3HAHUS — HA0JI0JICHHUE,
U3MEepeHHe, MOJIETUPOBaHUE, SKCIIEPUMEHT (PeasibHbIN U MBICTIEHHBIN).

Oowan xapakmepucmuka yuedHo20 npoyecca:

OcHogHble MeXHON02UU 00YYeHUA:

[Tporpamma kypca «XuMHI» TTOCTPOEHA HA OCHOBE CIIUPAIILHON MOJICNH, TIPEyCMAaTPUBAIOIICH MOCTETICHHOE Pa3BUTHE U YTITYOJIICHUE TEOPETHUECKUX
MPEJICTaBICHUI TIPU JITHEHHOM O3HAKOMJICHHH C SMIHUPUIECKUM MaTepPHaIOM



Tectsl, caMmocTosiTENbHBIE pa00Ta, KOHTPOJIBbHBIE PA0OTHI, YCTHBIN OMPOC, 3alUTa HUCCIIEA0BATEILCKUX padoT.

HpeO6J'Ia,I[aIOH_[I/IMI/I (l)OpMaMI/I TEKYIIETO KOHTPOJIA ABJIAIOTCA CaMOCTOATCIIBHBIC 1 KOHTPOJIBHEIC pa6OTI)I, Pa3IMIHBIC TECTOBBIC (bOpMBI KOHTPOJIA.

[TpomexyTOUHBIN U UTOTOBBI KOHTPOJIb MIPOBOAUTCS B (hOpME KOHTPOJIBHBIX paboT

Cooepicanue Kypca 9 knacc

Neni/m | Pa3pennl mporpaMmbl KoumnuectBo KosmnuectBo KoanuyectBo
4acoB KOHTPOJIbHBIX NMPAKTHYECKUX
padoTt padort
1 MHoroo6pa3ue XuMHIEeCKUX 17 1 2
peakuuii
2 MHoroo06pa3ue BelecTB 41 2 5
3 Kpartkuit 0030p BakHEHIINX 8 -
OpPraHUYECKUX BEILIECTB
UTOTO 66 3 7

Pazaen 1. MHOroo6pa3ue XuMHYECKUX PeaKIui

Knaccugukanus XuMHUYECKHX peakiuil: peakiiuy COeTMHEHMS,

pa3ioxeHus, 3amelieHus, ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakui. OKUCINUTEb, BOCCTAHOBUTENb, POIIECCH OKUCIIEHUSI U BOCCTAHOBJICHHUS.
CocraBieHre ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI C TOMOIIBIO METO/1a JIEKTPOHHOI0 OaaHca.

TeruoBble 3PPEKT XUMUYECKUX PEAKIUl. DK30TEPMUUECKHE U IHAOTEPMUUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHMs. Pacuérsl MO0 TEpMOXUMUYECKUM
YPaBHEHUSIM.

CkopocTh XUMHYECKUX peakiuil. DakTopbl, BIUAIONINE HAa CKOPOCTh XUMUYECKHUX peakiuil. [lepBoHayaibHOE NpeicTaBIeHUE O KaTallnu3e.

Oo6parumsle peakiuu. [IoHATHE O XUMHUUECKOM PAaBHOBECHH.

XUMUYeCKHE peakliiy B BOJHBIX pacTBOpax. DJIEKTPOIUTHI U HeNeKTponnuThl. Monbl. KaTnoHbl v aHuoHbL. [ uopamuas meopus

pacmeopog. INEKTPOIUTHIECKAs JUCCOLNALNS KUCIOT, OCHOBAaHUI

u cosieid. CitaOble ¥ CHIIbHBIE JIEKTPOIUTHI. CTETICHb TUCCOIUAIINH.

Peakiiun noHHOro 0OMeHa. Y CoBHs TEUEHUS peaKkIuii HOHHOTO



oOMeHa 70 KOHIAa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCAMHEHHI B CBETE IMPEICTABICHHA 00 SJICKTPOIUTUYECKON AWCCOIHAINN U
OKHCJIUTENBHO- BOCCTAHOBUTENBHBIX PEAKLIUSX.
Ilonamue o eudponusze coneu.

JdemoHcTpaumnu:

[Ipumepbl 5K30- U SHAOTEPMUYECKUX peakinii. BzauMoaelcTBue IMHKA ¢ COISTHOM U YKCYCHOM KHUCIIOTOM. B3anMoielicTBEe rpaHyIMpOBaHHOTO IIMHKA U
LIMHKOBOM MBUIH C COJITHOM KUCIOTON. B3aumoneiicteue okcuna meau (1) ¢ ceproit kucnoToi pa3Hoi KOHIEHTpAIUU PU Pa3HbIX TeMIeparypax.

['opeHue yris B KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTE. ['OpeHne cephl B paciiaBiIeHHOM cenuTpe. McnbiTaHue pacTBOPOB BEUIECTB HA JIEKTPUUYECKYIO
IIPOBOAUMOCTb. J|BUKEHUE HOHOB B 3JIEKTPUUECKOM IOJIE.

IIpakTnuyeckune padorTsi:

N3yuenune BIusAHUA yCIOBUM NPOBEICHU XMMUYECKON PEaKIMU Ha €€ CKOPOCTb.

Pemrenue sxcriepuMeHTanbHbIX 3a1a4 0 TeMe «CBOMCTBA KUCIIOT, COJIEW U OCHOBAHUM KaK 3JIEKTPOJIUTOB)

JlabopaTopHble onbIThI: Peakiiy oOMeHa MeX 1y pacTBOPaMHU JIEKTPOJIUTOB

Pacyernble 3a1a4u: BeIuucieHus 10 TEPMOXUMUYECKUM YPABHEHUSM PEAKIIUMN.

Pa3nen 2. MHorooGpasue BelecTs

Hewmeramnsl. ['anorensl. [lonoxxenne B nepuoanuecKon cucTeMe XMMUYECKUX 3JIEMEHTOB, CTpPOEHUE UX aToMOB. Haxoxaenue

B npupojie. Pu3nyeckre U XMMUYECKHE CBOMCTBA raJOr€HOB.

CpaBHUTENIbHAST XapaKTEPUCTUKA ranoreHoB. [lonydyeHne u nmpuMeHeHue rajoreHoB. Xjop. du3znueckue U XMMUYECKHe cBocTBa xjopa.llpumenenue xmopa.
Xnoposogopon. Puznyeckue cpoiictBa. [lomyuenme. ConsHasg kuciota u e€ conu. KadecTBeHHasi peakuusi Ha XJOpUA-WOHBL. Pacro3zHaBaHue XJIOpHUJIOB,
OpOMHIOB, HOJUIOB.

Kucnopon u cepa. Ilonoxxenue B nepuoinyeckoi cucteMe XUMUYECKUX 3IEMEHTOB, CTpOEeHHE UX aToMOB. Cepa. AJUIOTPONUS CEpHI.

dusnyeckue U xXumMuueckue cporicrtsa. Haxoxnenue B npupoze. [Ipumenenne cepol. CepoBogopon. CepoBogopoiHas KUCIOTa U €€ COJH.

KauectBennas peakuus Ha cyinbhua-uonsl. Oxcun ceprl(IV). @usnueckue u xumudeckue ceoicTna. [Ipumenenue. CepHucTasi KUCIOTa U

e€ comu. KauectBeHnHas peakiust Ha cynb(ur-uonsl. Oxcun cepoi(VI).

Cepnas kucnora. XUMUYECKHE CBOMCTBA pa30aBICHHON U KOHIIEHTPUPOBAHHOW cepHOM KUCI0Thl. KauecTBeHHast peakuiys Ha Cyab(aTHuOHbl. XUMHUECKHE
peaxkuuy, Jiexalue B OCHOBE MOJIYYEHHsI CEPHON KMCIIOTHI B IPOMBIIUIEHHOCTH. [IpMeHeHne CepHOI KUCIIOTHI.

Aot u ¢pocdop. IlonoxeHne B nepuoanYECKO cucTeMe XMMHUUECKHUX AJIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (PM3MUYECKHE U XMMHUYECKHE CBOICTBA, MOIyYeHHE
u npuMeHeHue. Kpyrosopot a3ora B

npupoge. AMmuak. Gusndeckne 1 XMMUYECKHUE CBOMCTBA aMMHAKa,

noyiyueHue, npuMeHenue. Coiau aMMoHuUsA. A30THasl KMCIIOTa U €€

cBorcTBa. OKHCINUTEIBHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydenne

a30THOM KUCIOTHI B JabopaTopuu. XMMUYECKUE PEaKIuy, JexKalue

B OCHOBE MOJYYEHHsI a30THOM KHCIOTHI B MPOMBIIIIEHHOCTHU. [IpuMeHenune a30THoM kucnoThl. Cosiu a30THOM KUCIIOTHI M UX MPUMEHEHUE. A30THBIE y100peHUs.
®dochop. Annotponus dpochopa. Pu3nYECKUE U XUMUIECKHE

cBoiictBa hochopa. Oxcun dhochopa(V). @ochopHas kucnora u e

coiu. @ocdopHbIe yI0OpeHHUs.

Yraepon u kpeMuuii. [losoxeHnne B nepuoguyecKkoi cucteMe

XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEpOA. AJJIOTPONHUS



yraepona. @u3nueckue U XUMUYECKHUE CBOMCTBA yriiepoaa. AncopOuus. YrapHblil ra3, cBOHCTBa U (pU3HONIOTHYECKOE NEHCTBUE HA OPTaHU3M. YTJIEKHCIIBIN ras3.
VYronbHas kucnora u €€ conu. KauecTBeHHas peakuus Ha kapOoHaT-uoHbL. KpyroBopor yriepoza B mpupoje.

Oprannueckue COeIMHEHUS YIriiepoJa.

Kpemunii. Oxcupa kpemuausa(IV). Kpemuuepas kucinora u e€ conu. Cmexno. [{emenm.

Mertannsl. [lonoxxeHne MeTalIoOB B NEPUOJUYECKON cHCTEME XMMMUYECKHUX 3JIEMEHTOB, CTPOEHUE MX aToMOB. Metamnueckas cBsi3b. @U3MUecKUe CBOMCTBa
METaUIOB. Pl aKTMBHOCTH METauIOB (RJIEKTPOXMMUYECKUH D] HANpPsDKEHUM MeTauioB). XUMHMUYECKHe cBoicTBa MeramioB. OOmiue crnocoObl MOJydeHUs
MeTai10B. CIlaBbl METAJUIOB.

[Ienounsie MeTasuibl. [lon0keHNE MENOYHBIX METAILUIOB B IEPUOINYECKON CUCTEME, CTPOCHHE UX aToMOB. HaxoxneHue B ipupoze.

du3nyecKkue U XMMUUECKHUE CBOMCTBA LIEIOUYHBIX METaIIOB. [IpuMeHeHNEe IEI0UHBIX METANIOB U UX COSAMHEHUM.

[IlenoyHo3emenbHble MeTaUIbL. 110105KeHNE 111ET0UHO3EMENBHBIX METAJUIOB B IIEPUOJANYECKON CHCTEME, CTpOeHHE UX aromMoB. Haxoxnenue B npupone. Marunii
Y KaJIbIMH, UX BaXHeHHe coenuaeHus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHCHUS.

Amomunuii. IlonoxxeHne anoMuHUs B IEPUOANYECKON cUCTEME, CTpoeHue ero aroma. Haxoxnenue B npupoje. PU3N4eCKue U XMMUYECKHE CBOMCTBA
amomMuHus. [Ipumenenne amoMuHus. AMGOTEPHOCTh OKCH/IA M THAPOKCUIA AITFOMUHUSI.

Keneso. [lonoxenue xenes3a B IEPUOINIECKON CUCTEME, CTpoeHUE ero atoMa. Haxoxnenue B npupone. dusndeckre 1 XMMUUYECKHUE CBOMCTBA XKelle3a.
Baxmueiimme coeqnHEeHUs jKene3a: OKCUabl, Tuapokcuabl u conu xkenesa(ll) u sxenesa(Ill). KauectBennsie peakuuu Ha noHsl Fe2+ u Fe3+ .

JdeMmoncTpamum:

dusnueckue cBoiicTBa rajoreHoB. [lomyueHne XJ10poBoI0poIa M paCTBOPEHUE €T0 B BOJIE. AJTOTPOITHBIE MoAu(uKanuu cepbl. OOpa3ibl MPUPOIHBIX CYIb(HIIOB
u cynbdaros. [lonydeHne ammuaka u ero pacTBopeHue B Bojie. O3HakOMIIeHHE ¢ 00pa3liaMu IPUPOIHBIX HUTPATOB, (pocdaToB

Mopenu KpUCTAIUTMYECKUX PEIETOK anMasza u rpadura. 3HaKOMCTBO ¢ 00pasiaMu MPUPOAHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3liaMi BaKHEHIITHX
COECIMHEHUI HATPHs, KaJIHsl, IPUPOAHBIX COEIMHEHNN KaJIbLUs, PylaMU XKeje3a, COEAMHEHUSAMY allIOMUHUSA. B3anMozeiicTBre MEN0YHbIX, IET0YHO3EMETbHBIX
METAJIJIOB U aTIOMUHUS ¢ BOJoH. CKuranue xesesa B KUCIOPO/E U XJIOpe.

IIpakTnyeckne padorTsI:

[Tonyyenue COITHON KUCIIOTHI M U3YYEHHUE €€ CBOWCTB.

Pemenne skcriepuMeHTaNbHBIX 3a1a4 1o teMe «Kucnopon u cepa»

[TonyuyeHne amMmmuaka v U3y4eHHE €ro CBOMCTB.

[MTonyuenue okcuna yraepoxaa (V) u usydenue ero cBoiictB. Pacno3HaBanue kapOOHATOB.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTaibl U UX COSTUHEHUS».

JlabGopaTropHble ONBITHI:

BrITecHeHME raoreHaMu Apyr Apyra U3 pacTBOPOB UX COECIUHEHHM.

KauectBennsie peakuuu cynbhu-, CyabdUT- U cyabdaT- HOHOB B PaCTBOPE.

O3nakomiieHHe ¢ 00pa3amMu cepbl U e€ IPUPOAHBIMHU COSTUHEHUSIMHU.

BianmoeiicTBre cojieii aMMOHHS CO IIET0YaMH.

KavecTBeHHbBIE peakIiuy Ha KapOOHAT- U CHITUKAT- HOHBI.

KauecTBeHHast peakius Ha yIrJIEKUCIbIN Ta3.

N3yuenne o0pa3oB MeTauioB. B3anMoelcTBIe METAIIOB C pacTBOPAaMH COJICH.

O3HakoOMJIEHHE CO CBOMCTBAMU U IIPEBpAILEHUSIMA KapOOHATOB U T’MAPOKAPOOHATOB.

[Tonmy4yeHue rupoKcHUia ATFOMUHNS ¥ B3aUMOACHCTBHE €ro ¢ KUCIOTaMu | 1ienoyamu. KauecTBeHHbIE peakiiiy Ha HOHBI Fe2+ u Fe3+

Pacyernble 3axaun:



BbruucrieHus o XuMHYECKUM YpaBHEHHUSIM MacChl, 00b&Ma UM KOJIMYECTBA BEIIECTBA OJHOTO U3 NMPOJYKTOB PEAKIMH [0 MAacCe UCXOAHOTO BEUIECTBA, 00BEMY
WJIH KOJIMYECTBY BEIIECTBA, COJIEPHKAILET0 OIPEASIEHHYIO JOI0 IPUMECEH.

Pa3nen 3. Kpatkuii 0630p BaKHEHIIINX OPTraHUYECKUX BEIICCTB

IIpenmer opranudeckoit xumuu. Heopranuueckue u opraHMuecKue coeIMHEHNs. YTIIepoj] — OCHOBA KU3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa yriiepoja B
OpPraHUYECKUX COEIUHEHMSIX.

VYraesogopoas!. [IpenenbHble (HaChIIEHHBIE) YTIEBOJOPOIbI.

Mertan, 3TaH, IponaH — IPOCTENIINE IPEACTABUTENN IPEACIbHBIX

yrieBogopoaoB. CTpyKTypHbIe (OPMYIIbI YIIIEBOJOPOAOB. ['oMoornyeckuii psaj npeaesbHbIX yriaeBogopoaos. ['omonoru. @usndeckue u

XMMUYECKHE CBOICTBA IpeNeNIbHBIX YIJIEBOAOPOAOB. Peakiuu ropenus u 3ameunieHus. HaxoxaeHue B mpupoje NpeAeibHbIX YrieBoaoponos. [Ipumenenue
MeTaHa.

HenpenenbHble (HEHACBILLEHHBIE) YTIIEBOIOPOIbl. DTUICHOBBIN

PSI HENpeleabHbIX YIIIEBOAOPOAOB. DTUiIeH. PU3nUYecKUe U XUMUYECKUE CBOMCTBA 3TieHa. Peakuiusa npucoenunenus. KauecTtBeHHbIe

peaknuu Ha TuiieH. Peakius nonumepusanuu. [lonuatunen. [lpumenenue stuieHa.

ALETUIICHOBBIN psiji HENPEENIbHBIX YIIIEBOJOPOI0B. ALIETUIICH.

CsoiicTBa anerunena. [Ipumenenue aneTuieHa.

[TpousBoaHbIe yriieBo1opo1oB. Kpatkuii 0030p OpraHHuecKuX

COEIMHEHUI: 0/IHOATOMHbIE CHUPTHI (METAHOJ, TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUJICHTIIUKOIIb, [IMLEPUH), KAPOOHOBBIE KUCIOTHI

(MypaBbUHas1, YKCYCHasl), CIIOKHBIE d(UPBI, )KUPBI, YIIIEBOABI (TJIFOK03a, caxapo3a, Kpaxmall, IeJUII0JI03a), aMUHOKUCIOTHI, Oenku. Poib

0€JIKOB B OpraHu3Me.

[ToHsITHE O BHICOKOMOJIEKYIISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, IOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb nonuMepu3anuu. [lommatunes,
MIOJIMIIPOIINJIEH, TOJIMBUHUIIXIIOPU,.

JdemMoHcTpanum:

Monenu MOeKyJ OpraHUYEeCKUX COeAMHEHUI. ['opeHue yriieBoopo 0B U 0OHapykeHue MpoAyKTOB ux ropenus. KauectBennas peakuus Ha aTuiieH. [lonyyenue
STHIIEHA. PacTBOpeHMe 3TUIIOBOTO civpTa B Bojie. PacTtBopenue rimmuepuna B Boze. [lonydueHne u cBoiicTBa yKCyCHOM KUCIOTHL. McciienoBanue CBOWCTB KHUPOB:
PacTBOPUMOCTD B BOJIE U OPTraHMUYECKUX pacTBOpUTENsiX. KauecTBeHHbIE peaklMK Ha TIII0K03Y M kpaxMai. O3HakoMIieHHe ¢ 00pa3laMu U3JeIUi U3 MOJUITHIICHA,
MIOJIMIIPOIINJIEHA, TOJMBUHUIXJIOPUA.

[TpakTrueckue pabOThI CTPYIIIUPOBAHBI B OJIOKH — XUMHUYECKHUE IPAKTUKYMBbI, KOTOPbIE CIY’aT HE TOJBKO CPECTBOM 3aKpPEIJICHHUS] YMEHUI 1 HaBbIKOB, HO
TaKXe U CPEJICTBOM KOHTPOJIS 32 KaUe€CTBOM MX C(OPMHUPOBAHHOCTH.



KajennapHo - TeMaTH4uecKkoe ImuiaHupoBaHue 9 Kiiacca — 2 yaca B HeJeJII0

Noemo | [ara Tema ypoka [Limanupyembie pe3yabTaThl Homamnee | Jlata nmpoBeneHust
IJ1aHy 3aJlaHue
MeranpeameTHble ‘ IIpeameTHbIC I1J1aH | dbaxt
MHorooopa3ue xuMu4eckux peakuuii (15 +2)
1 01.09.| IToBTopenue matepuana | DopMupoBaHUE YMEHUN BOCIPUHUMATH, 3HaTh BaXXHEHIINE XUMUYECKUE | TETpadb
2023 | 8 kiacca nepepadaTbIBaTh U NPEABABIATh HH(GOPMAIIMIO B | TIOHATHSA: CTPOCHUE aTOMa,

CJIOBECHO, 00pa3Hoii, cCHMBOIIMYECKOM Qopmax, | KinaccuduKalius BelecTs,
aHAIM3UPOBATH U TIepepadaThIBaTh MOJIYYCHHYIO | CBOMCTBA KJIACCOB COCAMHEHUN
nH(OpPMAILIHIO B COOTBETCTBUU C MIOCTABICHHBIMU | YMETh ONUCHIBATh (hU3HUECKUE
3amavyamMu. @opMupoBaHUE yMEHUM pabOTaTh B, | U XUMHUYECKHUE CBOMCTBA
MPEACTABIIATh U OTCTAUBATh CBOU B3IJISAIbI U BEILECTB

yOCKICHHS, BECTH JUCKYCCHIO.




04.09.| IToBTOpenue Mmarepuasia | @opMUpOBaHUE YMEHU BOCIPUHUMATb, 3HaTh BaXKHEHIIINE XUMUYECKUE | TETPadb
2023 | 8 kmacca nepepadaTbIBaTh U MPEABSIBISATh HHPOPMALIMIO B | TIOHATHSA: CTPOCHUE aTOMa,
CJIOBECHOM, 00pa3HOH, cuMBOJIMYECKOM popmax, | KiaccuduKalys BelIecTB,
aHAJIM3UPOBATh U TIepepadbaThIBaTh MOJIYYEHHYIO | CBOMCTBA KJIACCOB COCTUHEHUN
MH(OPMALIHIO B COOTBETCTBUU C YMeTb onuckiBaTh (pU3NYECKUE
IIOCTaBJICHHBIMU 3aJja4aMH. U XMMHUYECKHE CBOICTBA
dopmupoBaHue yMEHUH paboTaTh B, BELICCTB
IIPE/ICTABIATh U OTCTaNBaTh CBOU B3IJISAbI U
yOex1eHUs], BECTH TUCKYCCUIO.
08.09.| Knaccudukarus OcBoeHure TprueMoB JISUCTBUI B HECTAHIAPTHBIX | 3HATH MOJIXOJIBI K §1 ymp 1-3
2023 | XUMHUYECKHUX PEaKLUHUA. | CUTyalUsiX, OBJIAJECHUE IBPUCTUUECKUMU KJIacCU(TKALUN XUMHYECKHX
OKHCIUTENBHO — MeToJlaMu peuieHus npodiaem Pa3zsutue peakuuil. YMeTh Onpeacisarh
BOCCTAaHOBUTEJIbHbBIE CIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, CTETICHH OKUCJICHUS
peakuuu [IOHUMATh €r0 TOUKY 3PEHMUsI, IPU3HABATh IPABO | XUMUYECKUX IEMEHTOB. 3HATh
JPYToro 4ejJ0BeKa Ha NHOE MHEHHUE; HOHSTHE IIPOLIECCOB OKUCIICHUS
dopMupoBaHre yMeHUM paboTaTh B TPYIIIIE, Y BOCCTAHOBJIEHUA. Y METh
IIPEJICTABIIATh U OTCTauBaTh CBOU B3IJISAbI U onpexaenats OBP
yOEXKIeHHsI, BECTU JUCKYCCHIO.
11.09.2| OKUCAUTENBHO — Pa3BuTne MOHOIOrMYECKON U IUATIOTUYECKON 3HaTh CYIIHOCTh METO/Ia § lymp 4-6,
023 BOCCTAHOBUTEJIbHBIE peun, yMEHHUS BbIPaXKaTh CBOU MBICIIU U 3JIEKTPOHHOTO OaslaHca Mpu TECT
peakuuun CIOCOOHOCTH BBICIYIIMBATh COOECEeTHUKA, paboTe ¢ ypaBHEHUSIMU
MIOHUMATh €ro TOUYKY 3pEHUS, TPU3HABATh IPABO | XUMUYECKUX peaKuil
JPYToro 4ejaoBeKka Ha HHOe MHeHHe; OcBoeHME
IIPUEMOB JEUCTBUN B HECTAHIAPTHBIX
CUTYalUsX, OBJIaJJCHUE IBPUCTUUECKUMU
METOJaMH PEIICHUs MPooIIeM;
15.09.| TemnoBoit apdext Pa3BuTHE MOHOJIOrMYECKON M TNAIOTHYECKON 3HaTh BakHeHmue xumudeckue | §2 ymp 3-4
2023 | XMMHUYECKUX pEakLUi. | peun, yMEHHUS BbIPaKaThb CBOU MBICIU U MOHATHS: TEIIOBOM AP PeKT
OK30- 1 CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, XUMHUYECKON PEaKLINH,
SHIOTEPMHUUYECKUE MOHUMATh €r0 TOUKY 3pEHHMsI, IPU3HABATh MPABO | KJIACCH(PUKAIMI XUMUYECKUX
peakuuu JPYroro 4ejJ0BeKa Ha MHOE MHEHUE; peakuuii no TermioBomy 3 dexTy.
YMeTh pemiath pacueTHbIE
3a/la4i MO TEPMOXUMHYECKUM
YPaBHEHHUSAM
18.09.| CkopocTh XuMHUECKUX | Pa3BUTHE MOHOJIOTMYECKON U TUATIOTMYECKOM 3HaTh BakHeie xumuueckue | 83 ymp 4,
2023 | peakiuii. peuu, yMEHHs BbIpaXkaTb CBOU MBICIIA U IIOHATHSA: CKOPOCTh XUMHUYECKUX | TECT

IlepBoHavasibHbIE

CIIOCOOHOCTH BBICITYIITHBATh COOCCETHHKA,

peakuuii, katanus MccnenoBaTth




IPEICTaBICHUS O

IIOHUMATDb €T0 TOYKY 3pCHU, IPU3HABATh IIPABO

YCJI0BUA, BIIUAIOIIUC HA

KaTajause. JPYroro 4yejJoBeKa Ha UHOE MHEHHUE; CKOPOCTb XUMHUYECKUX PEAKIIUI
7 22.09.| Bxoasmas OBnazicHue HaBBIKAMHU OpraHU3aMKN YIYeOHOH YMeTh NPUMEHSTh 3HAHUA, [IpakTnueck
2023 | mpoMeKyTOYHAas JEATEIIbHOCTH, TOCTAHOBKM LEJIEH, MOJIy9EHHBIC TIPH U3YYCHHUH TeM | asi paboTa
aTTecTanmsi IJIAHUPOBAHUSA, CAMOKOHTPOJIS U OLICHKH Ne 1.
pe3yIbTaTOB CBOCH JI€ATEIbHOCTH, YMEHUSIMU
MPEBUACTh BO3MOXKHBIE PE3YJIbTaThl CBOMX
JIEHCTBHIA;
8 25.09.| Ilpakmuueckasn OBrazneHne HaBbIKAMU OPTaHU3AIUN YIeOHOM YMeTb oOpamarbes ¢ 81,2, 3
2023 | pavoma Ne 1. IEeITEILHOCTH, IIOCTAHOBKH IIEJIEH, XUMHUYECKOH TMOCYI0H U Kkiaccuduka
N3yuenue BnusHUS IJIAHUPOBAHU S, CAMOKOHTPOJIS U OLICHKU 1a00paTOPHBIM 000PYIOBaHUEM, | LU
YCJIOBHI MPOBEICHUS pe3yIbTAaTOB CBOCH JI€ATEIILHOCTH, YMEHUSIMU UCIIOJIb30BaTh IPUOOPETCHHBIE XHMHYECKUX
XUMHYECKUX pPeaKInil MPEABUIETh BO3MOXHBIE PE3YIbTaThl CBOUX 3HAHUS U YMEHUS B JEATEILHOCTH PEaKIMU
Ha €€ CKOPOCTh JIEHCTBHIA; Y IIOBCEIHEBHOM KU3HHU IS
0e3omacHOro 0OpaIeHus ¢
BEII[ECTBAMH U MaTE€pHaIaMHu.
Hcnonb3oBath mpuoOpeTeHHbIE
3HAHUS U YMECHUS B
NPaKTUYECKON NeATEIbHOCTH U
MOBCEIHEBHOM JKU3HHU C IIEIBIO
6e30macHOro odpaleHus ¢
BEILIECTBAMH M MaTepuajiaMu 1
3KOJIOTUYECKH TPAaMOTHOTO
TOBEJICHUS B OKPYXAIOIIEH cpesie
9 29.09.| OOpaTtumsble U DopMHUpPOBaHUE YMEHUI BOCIIpUHUMATD, O06o00mmaTh 3HaHHUs 0 pacTBopax, | 85 ymp 2-3,
2023 | mHeoOpaTuMBbIe peakuu. | MHPOPMAIIUIO B CIIOBECHOM, 00pa3HOH, MMPOBOIUTH HAOIOICHUS 32 TeCT
Ilonsarue o CUMBOIIMYECKON (hopMax, aHaTU3UPOBAThH U MPOXOKACHUEM XUMHUECKUX
XHUMUYECKOM nepepabaTbIBaTh MOTYYEHHYIO HH(DOPMAITHIO B peakmuii B pacTBopax. 3HaTh
PaBHOBECHH. COOTBETCTBUH C IIOCTABICHHBIMU 3a]]a4aMHu, Ba)KHEHIIINE XUMUYECCKUE
BBIJICJISITH OCHOBHOE COJIEpKaHUE TPOYUTAHHOTO | TTOHSATHUS: 00paTUMOCTh
TEKCTa, HAXOJIUTh B HEM OTBETHI Ha XUMHUYECKUX PEaKLUM,
MIOCTaBJIEHHBIE BOIIPOCHI XUMHUYECKOE paBHOBECHE
10 02.10.| CymHocTb nporecca Pa3BuTHe MOHOJIOTHUYECKON U JUATIOTMYECKOU 3HaTh Ba)XHENIIME XUMuyeckue | 86,7, rect
2023 | 5eKTPONTMTHIECKON peuu, YMEHHUS BbIpakaThb CBOW MBICIH U TIOHSITHUS: TUCCOIUAITNS,
JIIHCCOIIMAIIHH, CIIOCOOHOCTH BBICITYIIMBATh COOCCETHUKA, 3JEKTPOJIUT, MEXaHU3M

Jucconuanus KUCIOT,
OCHOBaHHE U CcOJIeH

MMOHUMATh €ro TOUYKY 3pEHUs, IPU3HABATH IIPABO
JPYroro 4ejaoBeKa Ha UHOE MHEHHUE;

porecca TUCCOIHAIIHH.

YMeTb 3anuChIBaTh YPaBHEHUS




IHUCCOIMAINN KHACIIOT,
OCHOBaHHUMH U cosiel 3HaTh
oTnpe/IeTICHUE TIOHITHS
«pacTBOPBI», BU/IbI pACTBOPOB,
CBOICTBA BOJBI KAaK
pacTBOpUTEIS

YMeTb 00BSICHATD MPOIIECC
pacTBOPEHUS C TOUKH 3PCHUS
ATOMHO- MOJICKYJISPHOTO
Y4YEHUS

11 06.10.| CunbHbIe U cradbie Pa3BuTrie MOHOJIOTMYECKON U AUATIOTUYECKON 3Hath BakHelme xumudeckne | 88, tect
2023 | snektponuThl. CTENEHb | peur, yMEHHUS BbIPaXKaThb CBOU MBICIU U IIOHATHSA: JUCCOLUALINA,
JUCCOLMALIUY. CIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, JJEKTPOJIUT, MEXAHU3M
[IOHUMATh €ro TOUYKY 3pEHUS, IPU3HABATh IPABO | IpOLEcca JUCCOLUAIUY.
JPYTOro 4ejJ0BeKa Ha NHOE MHEHUE; YMeTh 3anuceIBaTh ypaBHEHHUS
JUCCOLMAIIUU KUCIIOT,
OCHOBaHUU U coJiel
12 16.10.| Peakuuu HOHHOTO [Tonumars paznuuus Mexay YMers 3anuceiBaTh ypaBueHus | §9 ymp 3-6
2023 | oOmeHa TEOPETUYECKUMH MOJEIISIMU U pPeaIbHbIMU XUMHUYECKHUX PEAKIIMA B NOHHON
o0bekTaMu; @opMUpPOBaHUE YMEHUI ¢dbopme. 3HaTh yCIOBHS
BOCIIPUHUMATh, HH(OPMAIIHIO B CIIOBECHOI, IIPOTEKAHNS XMMHUECKHUX
00pa3HO, CHMBOJIMYECKOH opmax, peakIuii 10 KOHIa
aHAJIM3UPOBATh U NepepadaThIBaTh MOTYUYECHHYIO
MH(OPMALIHIO B COOTBETCTBUU C
IIOCTABJIEHHBIMHU 3a/1a4aMH, BBIIEISATH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B
HEM OTBEThI Ha IOCTABJIEHHBIE BOIPOCHI
13 20.10.| XpMudueckre cBOMCTBa | Pa3BUTHE MOHOJOTHUECKON M THAIOTHUECKOH 3HATHL XUMHUYECKHE CBOIICTBA 89, Tect
2023 | OCHOBHBIX KJ1acCOB peun, yMEHHUS BBIPAXKaTh CBOU MBICIIU U OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, HEOPraHMYECKUX COCAMHEHUN.
COEIMHEHUI B CBETE IIOHMMATh €r0 TOUYKY 3pEHHS, IPU3HABATh IIPaBO | YMETh 3alMChIBATh YPaBHEHUS
npencrapienuid TOJl u | Apyroro yeiaoBeka HAa MTHOE MHEHUE; XMMHYECKHUX PEaKIMi B HOHHOMN
OBP (bopme, TPUMEHATh METOJ]
3JICKTPOHHOTO OanaHca mpu
Hanucanuu OBP
14 23.10.| Xumuyeckue cBoiCcTBa | Pa3BuTHE MOHOJIOTMYECKON U AUAIOrMYECKOM 3HaTh XMMHYECKHE CBOMCTBA 88,9
2023 | OCHOBHBIX KJIACCOB peyu, yMEHUS BbIpakaTh CBOU MBICIIH U OCHOBHBIX KJIaCCOB TETpagb




HEOPTraHUYECKHUX
COCIUHEHUH B CBETE
npencrasiaeHuid TOI u
OBP

CIIOCOOHOCTH BBICJIYIINBATb CO6€CCI[HI/IKa,
IIOHUMATDb €T0 TOYKY 3pCHU, IIPU3HABATH IIPABO
APYroro 4€j10BE€Ka Ha MHOC MHCHUC,

HEOPTaHWYECKUX COCITMHCHHM.
YMeTb 3anuchIBaTh ypaBHEHUS
XUMHYECKUX PEaKIuii B HOHHOMN
(bopme, TPUMEHSATH METOT
3JICKTPOHHOTO OajaHca IpH
Hamcanun OBP

15 27.10.| 'maponus coneil. Pa3BuTHE MOHOJIOrMYECKON U TMATOTUYECKON 3Hath onpenenenue ruaponmuza | §10, yop 2-3
2023 | O6001IeHKe IO TEMaM | pPeYd, YMEHHUS BbIPaXKaTh CBOU MBICIU U coJiel. YMeTh [IpakTnueck
« Knaccudukanus CIIOCOOHOCTH BBICITYIIMBATh COOECEeTHUKA, KJIaCCU(UIIMPOBATh XUMHUECKUE | asg paboTa
XUMUYECKHUX PEakUuil» | MOHUMATh €ro TOUKY 3pEHUs, IPU3HABATh [IPABO | PEAKLMHU, 3aIIHCHIBATH Ne 2.
U «DJEKTPOIUTUYECKAsL | IPYrOro 4ejJoBeKa Ha MHOE MHEHMUE; YpaBHEHUSI XUMUYECKUX
JUCCOLALUSD) peakiuii B HOHHOM hopme,
peliaTh pacyeTHbIE 3aJa4H,
OCYLIECTBIIATH LEMOYKU
XUMUYECKUX YPaBHEHU
16 30.10.| Ilpakmuueckasn OBnaneHue HaBbIKAMH OpPraHU3alUU y4eOHOU YMeTb 00pamarhes ¢ TETpPalb
2023 | paboma Ne 2. JeSITeTbHOCTH, TIOCTAHOBKH IIeNIeH, XUMHAYECKOH TOCYI0H H
Pemenue MIJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU 1a00paToOpHBIM 000PYIOBaHUEM,
AKCIIEPUMEHTAITBHBIX pe3yIbTAaTOB CBOCH E€ATEIILHOCTH, YMEHUSIMU WCIIOJIb30BaTh MPUOOPETEHHBIE
3a/1a4 10 TeMe MPEABUIETh BOZMOXHBIE PE3YIbTaThl CBOUX 3HaHUS U YMEHUS B
«CBOMCTBA KHCIIOT, JICHCTBHI, eI TEILHOCTH 1 IIOBCEIHECBHOM
OCHOBaHUH M COJEH Kak KHU3HU JU1 O€3011aCHOTO
AIIEKTPOJIUTOBY oOpallleHus ¢ BeIeCTBaMU U
Matepuanamu. Mcnonb3oBaTh
MPUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTHUECKOU
JeSITeIbHOCTH U TOBCETHEBHOM
KHU3HH C 11eTIbI0 0€30IacHOr0o
oOparieHus ¢ BeEeCTBAMH U
MarepuaiamMu 1 3KOJIOTHUECKH
TPaMOTHOTO TIOBE/ICHHUS B
OKpY>Karollen cpejie
17 03.11.| KonTpouabHasi pa6oTa | OBiageHre HaBbIKAMHU OPTraHU3aIuN yIeOHOM YMeTb NpUMEHSTh 3HAHUS,
2023 | Nel « Kimaccudukanust | nesiTeIbHOCTH, TOCTAHOBKH IIEJICH, IIOJIyYEHHBIE IIPU U3YYCHUHU TEM

XUMHUYCCKHUX peaKuHﬁ»
u ((SJICKTPOHI/ITI/I‘IGCKELH

IUTAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
PE3yNIbTaTOB CBOEH N1E€ATEIHHOCTH, YMEHUSIMU




JIUCCOITUAIIUS MPEABUICTh BO3MOKHBIEC PE3YJILTATHI CBOMX
JIEHCTBHIA;
Mmuoroo6pa3ue Bemectn (41)
18 10.11.| Xapakrepuctuka [Tonumanue pa3znuuuil MeXIy OOBSACHATH 3aKOHOMEPHOCTH 812 ymp 2,
2023 | ranoreHoB TEOPETUYECKUMH MOJCIISIMU U PEaIbHBIMU U3MEHEHUS CBOWCTB HEMETAUIOB B | TeCT
00BEKTaMU; MepuoIax u rpymmnax.
dopmMupoBaHUE YMEHUI BOCIIPUHUMATD, XapakTepru30BaTh rajioreHbl Ha
nH(OPMAIIHIO B CJIOBECHOH, 00pa3HOM, OCHOBE X IOJIO)KCHHUS B
CUMBOJIMYECKOH (hopmax, aHaTU3UPOBATh U nepUoANYECcKoi TabuIe u
nepepadaTeIBaTh MOJYyYECHHYIO HHPOPMAIIUIO | OCOOCHHOCTSAX CTPOCHHS UX aTOMOB
B COOTBETCTBUU C IMOCTABICHHBIMU CBOICTBA raJIOreHOB
3aJla4yaMH, BbIIEISATH OCHOBHOE COJIEpKaHUE
MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI HA TOCTABJICHHBIE BOIIPOCHI
19 13.11.| Xmop. Pa3Butue MoHonOrn4YecKoi u 3HaTh XUMHYECKUE CBOICTBA 813 ymp
2023 JMAJIOTUYECKON peUr, YMEHUS BBIPAKATh rajoreHoB Ha IIPUMEpE XJI0pa. 5,6,Tect
CBOM MBICIIA U CLIOCOOHOCTH BBICITYIIHBATh OnuceiBaTh CBOICTBA BEILIECTB B
co0ecelHMKa, TIOHUMATh €ro TOUKY 3peHus, X0J1€ IEMOHCTPAIIMOHHBIX U
MPU3HABAaTh IPABO JPYroro 4yeJoBeKa Ha nabopaTopHbIX OmbITOB . [IpaBuna
WHOE MHEHUE; nosegeHus: npu YC
20 17.11.| XnopoBoaopox: OBnazeHue HaBBIKAMH OPraHU3aLUN 3HaTh XUMHYECKUE CBOICTBA 814
2023 | momyyeHue U CBOMCTBA | yueOHOM NesATENIbHOCTH, TOCTAHOBKHU LIEJ€H, | COeIMHEHUN TaJOTeHOB Ha pUMeEpe
MIJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU xJyiopoBogiopoaa. Cobnronath
pe3yJIbTaTOB CBOEH JIEATEIBHOCTH, TEXHUKY 0€30MacHOCTH. Y METh
YMEHUSIMHU MPEABUIETH BOZMOMKHBIE NPUMEHSTH 3HAHUS, YMEHUS U
pe3yIbTaThl CBOUX JCHCTBUM; HaBBIKH TIPU BBHITTOJTHCHUH
[IproGpereHue ompITa CaMOCTOSATEITHHOTO TPEHUPOBOYHBIX YIPAKHEHUM U
MOMCKa, aHaJiu3a U 0TOOpa nHpOpMAITUH 3amannii. OMKUCHIBaTh CBOMCTBA
Pa3BuTne MoHOMOrHUECKON U BEILIECTB B X0JI€
JTMATIOTUYECKOMN peur, yMEHHS BhIpaXKaTh JIEMOHCTPAIIMOHHBIX U
CBOM MBICITH M CITOCOOHOCTH BBICTYIITUBATH 71a00paTOPHBIX OTBITOB
cobecenHUKa,
21 27.11.| ConsiHas kucnota u ee | OBiajgeHne HaBBIKAMH OPTaHU3alUN 3HaTh CBOMCTBA KJIACCOB 8 15 ymp
2023 | comu y4eOHOU NesSTeNbHOCTH, TOCTAHOBKH IeJIel, | HEOPTaHHMYECKUX COSAMHECHUN. 2,3, Tect
IUTAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH Pacrio3naBath ONBITHBIM TyTEM [TpaxTrueck
pe3yIabTaTOB CBOEH IESITEILHOCTH, PacTBOPBI XJIOPUIOB, OPOMUIOB, as pabora
YMEHUSIMU MPEABUACTH BO3MOKHBIC HOAUAOB. YMETh IPUMEHSATD Ne3.




pe3yJIbTaThl CBOMX JICUCTBU;

3HaHUS, TIOJIYYCHHBIC TTPU U3YYCHUH
TeMbl. ONMCHIBATh CBOMCTBA
BEIIECTB B XOJI€
JIEMOHCTPALIMOHHBIX U
71a00PaTOPHBIX OMBITOB

22 01.12.| IIpakmuueckas OgaieHre HaBBIKAMH OPTAaHHU3AIMHN YIeOHOU | YMETh 00paImaThCs ¢ XUMHUECKON | TeTpab
2023 | paooma No3. NEeSATEIbHOCTH, IIOCTAHOBKH LIEJIEH, MOCY/I0H M J1aOOpaTOPHBIM
[Tony4yeHnue consHOi IUTAHUPOBAHUSI, CAMOKOHTPOJISI M OLIEHKU 000pyI0BaHNEM, UCTIOIB30BATH
KHUCJIOTHI U U3YUEHHUE €€ | Pe3yJIbTaTOB CBOEH AESITENbHOCTH, YMEHUSAMU | IPUOOpPETECHHbIC 3HAHUS U YMEHUS
CBOWCTB MPEIBUICTH BO3MOYKHBIE PE3YIbTAThl CBOUX B JICATEIBHOCTH U TIOBCETHEBHOMN
NeNCTBUIA; JKU3HU 171 O€30MacHOTO
oOpalreHus ¢ BEIECTBAMHU U
MaTepuaiamu. Mcrnonb3oBath
npuoOpeTeHHbIC 3HAHUS U YMEHHS
B IIPAKTUYECKOHN JAESITETbHOCTU U
ITIOBCEJTHEBHOM KU3HHU C LIETIbIO
6e30macHOro oopaleHus ¢
BEIIECTBAMH U MaTepHajaMH U
HKOJIOTUYECKU TPAaMOTHOTO
IIOBEJICHUS B OKPYXKAIOIIEN Cpee
23 04.12.| XapaKTepucTHKa OgnazieHre HaBbIKaMU OpraHu3anuu yaeOHoi | OObACHATH 3aKOHOMEPHOCTH 817 ymp 4,
2023 | KUCTIOpO/aA U CEPHI. IeATSIIFHOCTH, TIOCTAHOBKM IIEJICH, W3MEHEHUS CBOMCTB KMCIOpOAa U TECT
IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU cepsl B Ipymnmax. XapakTepu3oBaTh
pe3yIbTATOB CBOEH NESTEITHLHOCTH, YMEHUSIMH | HA OCHOBE UX ITOJIOKEHUS B
MPEIBUIETH BO3MOXKHBIE PE3YIbTAaThl CBOUX NepUuoIM4ecKoil Tabmuie u
e CTBHIA; OCOOEHHOCTSIX CTPOEHHUS X aTOMOB
Pa3Butue crmocoOHOCTH BBICITYIINBAThH CBOWCTBA KHCJIOPOJAA U CEPbI
cobeceHUKa, TOHUMATh €ro TOYKY 3pEHUS, .3HaTh AITIOTPOITHEIE
dopmupoBaHue yMeHU# paboTaTh B Ipymnie, | MOAU(UKALUN CEePbI
MIPEJCTABIATh U OTCTAWBATH CBOM B3TJISIIBI U
yOeXIeHHsI, BECTH JUCKYCCHIO.
24 08.12.| CpoiicTBa 1 OsrnajieHre HaBBIKAMU OpraHu3anyy yueOHor | 3Hath | ¢pusuueckue u xumuueckue | §18 ymp 3,
2023 | mpuMeHEHHE CEPBI NEeATEIbHOCTH, IIOCTAHOBKH LIEJIEH, CBOMCTBA U IPUMEHEHNUE CEPBI. TECT

MIJIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU
pEe3yIbTATOB CBOCH NEATEIIBHOCTH, YMEHUSMU
MPEABUIETh BOZMOXKHBIEC PE3YIIbTATHI CBOUX
JIEHCTBUIA;

OnuchIBaTh CBOWCTBA BELIECTB B
XOZIe IEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB




25 11.12.| CepoBoaopoj. [TonnManue pazauyuil TEOPETUICCKUMHU 3HaTh : 0COOCHHOCTH §19 ymp 2-
2023 | Cynbhumsi . MOJIEJISIMU M pealTbHBIMU 00bEKTaMU; BOCCTAaHOBUTEJIbHBIX CBOMCTB 4, Tect
dopmupoBaHUE YMEHUI BOCIIPUHUMATD, CepoBOIOPOAa, €ro o0jaacTu
nH(OPMAIIHIO B CIIOBECHOM, 00pa3HOii, [IPUMEHEHHUSI
CUMBOJIMYECKOH (hopmax, aHaTU3UPOBATh U YMeTh 10Ka3bIBaTh HATMYUE
nepepadaTbIBaTh MOJYyYCHHYIO HH(POPMAIUIO | CyIb(UT — HOHOB ONBITHBIM ITYTEM.
B COOTBETCTBHUH C IIOCTABICHHBIMU 33/Ja4aMU,
BBIJIEISITh OCHOBHOE COZIEP)KAHUE
MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI HA IOCTABJIEHHBIE BOIPOCHI
26 15.12.| Okcun cepsi (IV). [lonuManue paznuyuil TEOPETUUECKUMHU YMeTh OnuchIBaTh CBOMCTBA §20 ynop
2023 | CepHucTas KUCJIOTa U MOJICJISIMHU M peabHBIMU O0BEKTaAMHU; okcupa cepsl (IV), cepaucroit 2,4,821
ee conmu. OKcug cepbl dopmMupoBaHUE YMEHUI BOCIIPUHUMATD, KHUCJIOTHI U €€ COJIeH, OKCHJT CephI
(VI). Cepnas kucnora u | uH(GOpPMAIIHIO B CJIOBECHOI, 00pa3HOii, (V1) u cepHOIt KHCIIOTBI U €€ COJICH.
€e COJIN. CUMBOJIMYECKOH (hopmax, aHATM3UPOBATH U Hcnonb3oBath mpuoOpeTeHHbIC
nepepadaTbIBaTh MOMyYSCHHYIO HH(POPMAIIUIO | 3HAHUS M YMEHUS B PAKTHYIECKOM
B COOTBETCTBHUH C IIOCTABICHHBIMU 33J]a4aMH, | EATEIbHOCTH U MOBCEAHEBHON
BBIJIETISITh OCHOBHOE COJIEpKaHNe YKHU3HU C 11eJIbI0 0€301acHOro
IIPOYUTAHHOT'O TEKCTA, HAXOJUTh B HEM oOpallleHus C BelIeCTBaMU U
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI MaTepuagaMH U SKOJIOTMYECKU
IPaMOTHOI'O NIOBE/ICHHUS B
OKpPYJKaIOILEH Cpesie
27 18.12) TIpome:xkyTOYHAast OBnazieHre HaBbIKaMH OPTaHU3aLUHU YUeOHOH | YMeTh MpUMEHATh 3HaHU, TETpajlb
2023 | uToroBas arrecTauMs | JIeSTEIHLHOCTH, TOCTAHOBKH IICJICH, IIOJIYYEHHBIE IIPU U3YYEHUU TEM
IUIAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH
PE3yNIbTaTOB CBOEH AEATETbHOCTH, YMEHUSIMU
IIPEIBUJIETH BO3MOKHBIE PE3YJIbTAThI CBOMX
JIEHCTBUIA;
28 22.12| OKucCIUTETbHBIC Pa3BuTue MOHOIOTUYECKOM U AUaTOruyeckor | 3HaTh : 0COOCHHOCTH ITpakTrueck
2023 | cBoiicTBa peuu, yMEHHUs BbIpAXKaThb CBOU MBICIIU U OKHCIIUTEIBHBIX CBOMCTB as pabota
KOHLIEHTPUPOBAaHHOMI CIOCOOHOCTH BBICIYIIMBATh COOECEeTHUKA, KOHLIEHTPUPOBAHHOM CEpHOMU Ned.

CEpPHOM KHUCJIOTHI

IIOHUMATh €TI0 TO'—IKy 3peHI/I$I, HpI/ISHaBaTI)
MPaBo JAPYroro 4eJIOBeKa Ha MHOE MHEHUE;
OcBoeHuE MTPUEMOB JICHCTBHI B
HeCTaH,Z[apTHBIX CI/ITyaI_[I/ISIX, OBJIAICHUC
IBPUCTUYECKUMH METOJIAMHU PEIICHHS
npo0em;

KHCJIOTBI , 00JIaCTH PUMEHEHUS
CepHOU KUCIOTHI . ONUCHIBATH
CBOMCTBA BEIIECTB B XOJIE
JIEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OIBITOB

YMeTh 10Ka3bIBaTh HAINYHE




Cynb(haT — MOHOB OMBITHBIM ITyTEM

29 25.12| Ilpakmuueckasn OBgiazieHre HaBbIKAMH OPTaHU3alUH yueOHOH | YMeTh oOpamarbes ¢ xumuueckoir | §21 ymp
2023 | paboma Ne4. Pymienue | nesiTeIIbHOCTH, IOCTAHOBKH LIEJICH, MOCyAOH U 1abopaTOPHBIM 2,5, Tect
AKCIEPUMEHTAIbHBIX IUTAHUPOBAHUS!, CAMOKOHTPOJISL U OLIEHKU 000pyI0BaHNEM, UCTIOIB30BATh
3aJa4 1o TeMe PE3yNIbTaTOB CBOEH AESITENbHOCTU, YMEHUSAMHU | IPUOOpPETECHHbIC 3HAHUS U YMEHUS
« Kucnopon u cepa» IIPEIBUJIETH BO3MOKHBIE PE3YJIBTAThl CBOMX B JICSITEJIbHOCTH 1 IIOBCETHEBHOM
JIEHCTBHI, JKU3HH U1 0€30I1aCHOTrO
oOpalieHus ¢ BEIeCTBAMU U
MaTepuaiamu. VMcrnonb3oBath
IPUOOpPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTUYECKOHN JEITEITbHOCTU U
ITIOBCEJTHEBHOM KU3HHU C LIETIbIO
6e301macHOro oopalIeHus ¢
BElIECTBAaMM U MaTepuaIaMu U
HKOJIOTMYECKU TPaMOTHOTO
MOBEJICHUS B OKPYXKaIOIIeH cpefe
30 29.12| XapakTepucTHUKa [loHuManue paznanuuil MexIy OOBSCHATH 3aKOHOMEPHOCTHU §23 ymp 2-3
2023 | azota u docdopa. TEOPETUYECKUMU MOJEIIAMU U PEAIbHBIMU WU3MEHEHUS CBOMCTB a30Ta U
dusnueckue u 00BEKTaMU; docdopa B rpymre.
XUMUYECKHE cBoWcTBa | DopMHpOBaHME YMEHUI BOCIPUHUMATH, XapakTepHu30BaTh Ha OCHOBE UX
asoTa. nH(pOpMAIIHIO B CIIOBECHOM, 00pa3HOii, II0JIO’KEHHUS B IEPUOINYECKON
CUMBOJIMYECKOM (hopMax, aHATM3UPOBAThH U Ta0IUIE U OCOOCHHOCTSIX CTPOCHHUS
nepepabaTbIBaTh MOJYYECHHYIO HH(OPMAIIMIO | UX aTOMOB CBOMCTBA a30Ta U
B COOTBETCTBHUH C IIOCTABJIEHHBIMHU 3aJlauaMHy, | ¢ocdopa. 3HaTh CBONCTBA U
BBIJIETISITE OCHOBHOE COJIEPIKaHNE 001acTh MPUMEHEHUS a30Ta
MIPOYUTAHHOT'O TEKCTA, HAXOUTh B HEM
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI U
U3JIaraTh €ro;
31 12.01| AMmuax. Pa3BuTHE MOHOOTHYECKOW U TUATOTHYECKON | 3HATh : pusuveckue u xumudeckue | §24 tecrt
2024 pe4u, yMEHU BBIpaKaTh CBOU MBICIIH U CBOMCTBAa aMMHMAKa, €ro IIpakTrueck
CIOCOOHOCTH BBICIYIIMBATh cOOECEeIHUKA, [IOJIyYE€HUE U IPUMEHEHHE. ast pabota
IIOHUMATh €ro TOYKY 3pEHUs, IPU3HABATH OrnuceIBaTh CBOMCTBA BELIECTB B Ne5

MPaBo JAPYroro 4eJIOBeKa Ha MHOE MHEHUE;
OcBoeHuE MTPUEMOB JICHCTBHI B
HeCTaH,Z[apTHBIX CI/ITyaI_[I/ISIX, OBJIAICHUC
IBPUCTUYECKUMH METOJIAMHU PEIICHHS
npo0em;

XOJI€ IEMOHCTPALIMOHHBIX U
nabopaTopHbIX onbIToB [IpaBuiia
nosenenus mpu UC




32 15.01 Ilpakmuueckasn OByazneHne HaBbIKAMU OPraHU3aMH Y4eOHOM | YMeTh 00paiaThCsi ¢ XUMUYECKON | TETpab
2024 | paboma Ne5 JIeATSIIHHOCTH, IIOCTAHOBKH IICJICH, MOCYJ10H 1 J1abOpaTOPHBIM
[TosryyeHne aMMHaKka U | IJIAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH 000pysOBaHKEM, HCIIOIH30BATh
U3YyYEHHE ETO CBOMCTB | pe3ysIbTaTOB CBOCH JCATEIBHOCTH, YMEHHSMH | IIPUOOPETCHHBIC 3HAHUS U YMEHUS
MPEABUIECTh BO3MOXHBIE PE3YJIbTaThl CBOUX B JICATEIbHOCTH U MIOBCEIHEBHOM
JIEHCTBHIA; JKU3HU U1 0€30I1acHOrO
oOpallleHus ¢ BEIIeCTBAMU U
Marepuasiamu. Mcrnonap30BaTh
pUOOpPETEHHbIC 3HAHUS U YMEHUS
B MMPAKTHUYECKOU JIEATETLHOCTH 1
MTOBCETHEBHOM KU3HHU C LEJbIO
0€e301acHOro 00paleHus C
BEILECTBAMM M MaTepuajaMu 1
9KOJIOTUYECKU IPAMOTHOTO
MTOBEJICHUS B OKPY KAIOILIEH cpesie
33 19.01,| Conu aMMOHUS OBnazieHuEe HABBIKAMU CaMOCTOSITEIIBHOTO 3HATh : 0COOCHHOCTH XUMUYECKUX | §26 ymp 4-
2024 puoOpeTeHUs CBOICTB COJIE aMMOHHS. S, TecT
HOBBIX 3HAHUH, OpraHU3alUK YIeOHOH OnuceIBaTh CBOMCTBA BEIIECTB B
NEeSATEIbHOCTH, IOCTAHOBKH LIEJIEH, X0J1€ IEMOHCTPALIMOHHBIX U
TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU 71a00PaTOPHBIX OIBITOB
pe3yIabTAaTOB CBOEH AEATEIbHOCTH, YMEHUSMHU
MPEABUIETh BOBMOXHBIE PE3YIbTaThl CBOUX
JIEHCTBUIA;
Pa3BuTHe criocoOHOCTH BHICTYILIMBATH
co0eceTHHKa, TOHUMATh €ro TOYKY 3peHus,
MpU3HABATh IPABO APYroro YejloBeKa Ha
WHOE MHEHUE;
34 22.01| A30THas KHCIIOTA. OBnasieHue HaBBIKAMH CAMOCTOSITEITLHOTO 3HaTh : 0COOCHHOCTH BaJIeHTHOCTH | 827 ymp 5,
2024 npuoOpeTeHus U CTENCHU OKMCIICHHS a30Ta B TECT

HOBBIX 3HAHUH, OpraHU3alNHA YIeOHOH
JeSITEIbHOCTHU, IIOCTAHOBKH IISJICH,
TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH
pe3yAbTAaTOB CBOEH JAEATEIbHOCTH, YMEHUSMHU
MIPEABUIETH BOBMOXHBIE PE3YIbTaThl CBOUX
JIeiCTBUI;

Pa3BuTHE cCrIOCOOHOCTH BHICTYIINBATH
cobeceTHrKa, TOHUMATh €r0 TOYKY 3PEHHUS,

a30THOM KHUCJIOTE, OKUCIUTEILHBIX
CBOMCTB a30THO# KHUCIOTHI ,
o0nacTu ee IPUMEHEHHS .
OnuceIBaTh CBOMCTBA BEIIECTB B
XO0JI€ AEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB




MPU3HABATh IPABO JAPYIroro 4eIOBEKA Ha
HHOE MHCHHE;

35 26.01.| Conu a30THOMI Ognanenue HaBbIKaMU OpraHu3ay yueoHoii | Ha ocHoBe 3HaHMIi 0 CBOMCTBaX 828 ymp 2-3
2024 | KACIIOTHI. JIeATSIIFHOCTH, IIOCTAHOBKH IICJICH, KJIACCOB COEJIMHEHUI YMETh
IJJAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU 3aluChIBaTh CBOMCTBA COJIEH
pe3yabTaTOB CBOCH I€ATEIIbHOCTH, YMEHUSIMU | @30THOM KUCI0THl OMUCHIBAThH
MPEABUIECTh BOZMOYKHBIE PE3YJIbTaThl CBOUX CBOMCTBA BEILIECTB B X0/
JEUCTBUN; JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB. 3HATH
00J1aCTh TPUMEHEHUS A30THBIX
ynobpeHuit
36 29.01, ®ochop. OgnazieHre HaBBIKAMH OpraHu3aluy yueOHoi | OOBACHATH 3aKOHOMEPHOCTH §29 ynp 3-
2024 JIeSITETbHOCTHU, IIOCTAHOBKH I1EJIEN, U3MEHEHHUs CBOMCTB (ocdopa. 4, Tect
TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU XapakTepu3oBaTh UX Ha OCHOBE
pe3yIAbTAaTOB CBOEH EATEIIBHOCTH, YMEHUSIMU | TIOJIOKEHUS B IEPUOAUYECKON
MIPEABUICTH Ta0JIUIIe U OCOOCHHOCTSIX CTPOCHHUS
BO3MOJKHBIE PE3YyJIbTAaThl CBOMX JICHCTBUIA; atoMa docdopa. 3HaTh
[IproGpereHue onbITa CaMOCTOSATEIHHOTO aJIJIOTPOTIHBIE MOAU(PUKALIUN
MOKCKa, aHajn3a U 0TOopa nHpopMauu docdopa
Pa3BuTre MOHOIOrHYECKON U THATOTUYECKOM
pe4H, yMEHHUSI BbIpaXaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA,
37 02.02, Oxcun docdopa (V). OBnajzieHue HaBBIKaMU opraHu3amuu yuyeonor | Ha ocHoBe 3HaHMi O cBOMCTBAX §30 ymp 2-4
2024 | ®ochopHas KUCIOTa U | JEATEIBHOCTH, IOCTAHOBKH 1IETIEH, KJIACCOB COEAMHEHUMN YMETh

€€ COJIH.

ITaHUPOBAHUSA, CAMOKOHTPOJIA U OLCHKHA
pe3yAbTAaTOB CBOEH I€ATENIbHOCTH, YMEHUSIMU
MNpEeABUACTb BO3SMOXKHBIC PE3YIIBTATEI CBOUX
JIeNCTBUI;

3aIMCBHIBATh CBOMCTBA OKCH]T
docdopa (V), pochopHOIt KUCTOTHI
u ee cosed. OnucpIBaTh CBOMCTBA
BEIIIECTB B X0JI€
JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB 3HATH
o0acTe npuMeHeHus pochopHbIX
ynoOpeHuit




38 05.02| XapakTepucTuka [TonnmaHue pa3nuyui Mexy OOBACHATD 3aKOHOMEPHOCTH 831
2024 | yrieposia ¥ KpeMHHSL. TEOPETUUYECKUMH MOJIETISIMU U PEATILHBIMU M3MEHEHHUs CBOMCTB yriepoaa u
Annorponus yriepoga | oObekTamu; KPEMHUS B TPYIIIIE.
PopMHUpOBaHNE YMEHUN BOCIIPUHUMATD, XapakTepHu30BaTh HA OCHOBE UX
MH(OPMALIHIO B CIIOBECHOM, 00pa3HOii, II0JIO’KEHHUS B IEPUOJUYECKON
CHUMBOJIMYECKOH (pOopMax, aHATU3UPOBATH U TabIuIe 1 0COOEHHOCTSIX CTPOCHUS
nepepadaTbIBaTh MOJYYECHHYIO HH(MOPMALIMIO | UX aTOMOB CBOWCTBA YIJiepoJia v
B COOTBETCTBHUHU C IIOCTABJICHHBIMHU 33J]a4aMH, | KpEMHHUs 3HAaTh aJUIOTPOIHBIE
BBIJIEIIAITE OCHOBHOE COZIEP)KAHUE MoIUpUKALMK yriiepoja
MIPOYUTAHHOT'O TEKCTA, HAXOUTh B HEM
OTBETHI HA IOCTABJICHHBIE BOIIPOCHI
39 09.02| Xumuueckue cBoiictBa | OBiaJieHUE HaBbIKAMU CAMOCTOSITEIILHOTO 3HaTh XMMUYECKHUE CBOICTBA 832 ymp 7,
2024 | yraepona. AncopOuusi. | NpuoOpeTeHHs HOBBIX 3HAHWM, OpraHu3aluyu | yriiepojaa, o0acTb NIPUMEHEHUS TECT
y4eOHOH 1esTeNbHOCTH, TOCTAHOBKHY 1eJIel, | siBieHus agcopOuuu. OnuceBaTh
IUIAHUPOBAHMS, CAMOKOHTPOJIS U OLIEHKH CBOICTBA BEILIECTB B XO€
PE3yJIbTaTOB CBOEH EATENbHOCTH, YMEHUSMH | IEMOHCTPALIMOHHBIX U
IIPEIBUIETH BO3MOKHBIE PE3YJIBTAThl CBOMX 71a00paTOPHBIX OIBITOB.
e CTBHIA;
Pa3Butue crnocoOHOCTH BBICITYIINBATh
co0ecelHMKa, TIOHUMAaTh €ro TOUKY 3peHus,
IIPU3HABATh IIPaBO JIPYroro 4eJIOBEKa Ha
MHOE MHEHHUE;
40 12.02, Yrapnslii ras : IToHnMaHue pa3Iuyuil TEOPETUYECKUMHU 3HaTh XMMUYECKHE CBOICTBA 833 Tect
2024 | cBoiicTBa, MOJICJISIMHU M peaTbHBIMU 00BEKTaMHU; TapHOIO Ta3a v €ro
¢duznonoruueckoe dopMHUpOBaHUE YMEHUI BOCIIPUHUMATD, ¢buznonoruueckoe AeUcTBUE YMETh
nelficTBHE nH(pOpPMAIIUIO B CIIOBECHOM, 0Opa3HOH, HaxOJIUTh 00BLEM rasa 1o
CHUMBOJIMYECKOH (pOopMax, aHAIU3UPOBATH U M3BECTHOMY KOJIMUYECTBY BEILIECTBA
nepepadaTbIBaTh MOTYYEHHYIO HHDOPMAIUIO | (M MPOU3BOIUTH OOpaTHBIC
B COOTBETCTBUU C IIOCTaBJICHHBIMU 337a4aMH, | BBIYUCICHUS. Y METh OKa3bIBaTh
BBIJIEJISITH OCHOBHOE COJIEpKaHUE MEPBYIO MTOMOIIb IIPU OTPABICHUH
IIPOYUTAHHOT'O TEKCTA, HAXOUTh B HEM yrapHbIM I'a30M
OTBETHI Ha TOCTABJICHHBIE BOIIPOCHI U
U3JIaraTh €ro
41 16.02) Yruekucinblii ras. OgnazieHre HaBbIKAMH OPTaHM3aLUHU YIeOHO! | 3HATh ONpENEeIeHUE IOHATUS IIpaxTrueck
2024 | YronbHas KUCJIOTA U €€ | JIeATEIbHOCTH, TIOCTAHOBKH LIENIEH, «OTHOCHUTENbHAS INIOTHOCTh ra30B» | as paboTa
conu. Kpyrosopot IJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU YMETb BBIYUCIIATh OTHOCUTENIBHYIO | Ne6

yriaepoja B IPUPOJE.

PE3YJIbTATOB cBOeH ACATCIBbHOCTH, YMCHUAMUA

IUIOTHOCTB ra3oB. ONuCkIBaThL




MIPEABUCTH BO3MOXKHBIC PE3YJIBTAThl CBOMX
JIEHCTBHIA;

Pa3ButHe crmocoOHOCTH BHICITYIIIMBATh
co0eceTHHKa, TOHUMATh €r0 TOYKY 3peHUs,
MPU3HABATH IIPABO JIPYroro YesI0oBeKa Ha
WHOE MHEHHE;

dopMupoBaHre yMeHU paboOTaTh B TPYyIIIE,
MPEACTABIATh U OTCTAUBATh CBOM B3TJISABI U
yOCXKICHHSI, BECTH JUCKYCCHIO.

CBOICTBA BEIIECTB B XOJIE
JIEMOHCTPAIIMOHHBIX U
71a00PATOPHBIX OIBITOB

42 26.02| Ilpakmuueckas OguazieHre HaBBIKAMH OPTaHU3aluH yueOHO# | YMeTh oOpamarbes ¢ xumudeckor | §34 ymp 3
2024 | paboma No6 JEATEIIbHOCTH, IOCTAHOBKHU LIENIEH, HOCY10M 1 J1aGOPaTOPHBIM 835 rerpanp
[lonyuenue oxcuna IUIAaHUPOBAHUS!, CAMOKOHTPOJISL U OLIEHKH 000pyI0BaHUEM, HCIIOIB30BATh
yraepoaa (IV) u pe3yabTaTOB CBOCH NEATEIbHOCTH, YMEHUSIMH | IPUOOPETEHHbIC 3HAHUS U YMEHUS
M3YYEHHUE €r0 CBOMCTB. | MPEABUIETH BO3MOKHBIE PE3YJIbTAaThl CBOMX B JICSITENIbHOCTU U TIOBCETHEBHOM
PacnioznaBanue NelCTBUM; KU3HU JU1s1 O€3011aCHOTO
KapOOHATOB. oOpalieHns ¢ BemecTBaMu 1
matepuanamu. Mcnonb3oBarh
MPUOOpPETEHHBIE 3HAHUS U YMEHUS
B [IPAKTUYECKOHN AEATEIbHOCTU U
ITOBCETHEBHOM KU3HH C LIETIBIO
6e30macHOro odparieHus ¢
BElIeCTBaMH U MaTepuaIaMu U
HKOJIOTMUECKU T'PAMOTHOTO
TOBEJICHUS B OKPYXKAIOIIEH cpee
43 01.03, Kpemuuii. Oxcua Pa3Butre MOHOIOrMUECKOM U AMATOTMYECKO | 3HATh CBOWCTBA KPEMHUS U €r0 837, 38
2024 | xpemuus (IV). pedH, yMEHHsI BbIpaXkaTb CBOU MBICIIN U coelMHeHul, 00acThb ynp3, TecT
CIOCOOHOCTH BBICIYIIMBATh COOECEeTHUKA, npuMeHeHus. ONuchIBaTh CBOKWCTBA
MTOHUMATh €ro TOUKY 3pEHMs], IPU3HABATh BEIIECTB B X0JI€
MIPaBO JIPYTOro YesIoBeKa Ha MHOE MHEHUE; JEMOHCTPALIMOHHBIX U
OcBoeHune npuemMoB IEUCTBUM B 71a00PaTOPHBIX OIBITOB
HECTaH/IapPTHBIX CUTYyallUsIX, OBJIAJICHHUE
ABPUCTUYECKUMHU METOJaMH PelIeHus
npobiewm;
44 04.03| O0001IEeHHE 110 TEME Pa3BuTne MOHONIOrHYECKON M THAJIOTUYECKON | YMETh IPUMEHATh 3HAHUA, TETpaib
2024 | « Hemerammbi» pe4u, YMEHHU BBIpaKaTh CBOU MBICIIH U YMEHHUS U HaBBIKH IIPU

CIIOCOOHOCTH BBICITYIIMBATh COOSCETHHKA,
IIOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh

BBIIIOJIHCHUY TPEHUPOBOYHBIX
YIPaKHEHUH U 3aJaHUI




IPaBO APYroro 4ejJoBeKa Ha HHOE MHEHUE;
OcBoeHue NpUEMOB JEHCTBUI B
HECTaHJIAPTHBIX CUTYAIHsX, OBJIAJICHHAE
OBPUCTUYCCKUMHU MECTOAAMU PCIICHUA
npo0JeM;

45 11.03.| O6001IEHHE 10 TEME Pa3ButHEe MOHOJIOTMYECKON U TUATOTUYECKON | YMETh NPUMEHSTh 3HAHUS, YMEHUS | TETPaJb
2024 | « Hemeramibl» peuu, yMEHHUsI BbIpaKaTb CBOU MBICIIU U Y HaBBIKH IIPH BBINOJHEHUH
CIOCOOHOCTH BBICITYIIMBATh COOECEeTHUKA, TPEHUPOBOYHBIX YIIPAKHEHUM U
IIOHMMATh €ro TOUKY 3PEHMSI, IPU3HABATh 3aaHui
IIpaBoO APYroro 4€JI0BEKa HAa NHOC MHCHHUC,
OcBoeHuE MPUEMOB JICHCTBHI B
HECTaHJAPTHBIX CUTYALUX, OBIAJICHUE
9BPUCTHUUYECKUMHU METOJIaMU PELICHUS
npo0OJem;
46 15.03| KontpoJbhas padora | OBnajeHre HaBbIKAMH OpraHU3aluu y4eOHON | YMeTh NPUMEHSTh 3HAHUS,
2024 | Ne2 o Teme NEeSATEIbHOCTH, IIOCTAHOBKHU LIEJIEH, [IOJIy4YEHHBIE [IPU U3YYECHUU TEM
« Hemerasuib» IUIAHUPOBAHMS, CAMOKOHTPOJIS U OLIEHKH
pEe3yIbTaTOB CBOEH IEATEIBHOCTH, YMEHUSIMU
MIPEABUIECTh BOZMOXKHBIE PE3YJILTATHI CBOMX
JIEHCTBUIA;
47 18.03| Xapakrepucruka Pa3Butue MoHONIOrHYECKOM U AUaIoruyeckor | 3HaTh 0COOEHHOCTH CTPOCHUS §39 ymp 5-
2024 | meTasos. pe4u, yMEHH BBIpaKaTh CBOU MBICIIH U aToMa MeTajlla, 3aKOHOMEPHOCTH 6, §42
CIOCOOHOCTH BBICITYIIIMBATh COOECEeTHUKA, U3MEHEHUS CBOMCTB METAJNIOB U UX
IIOHUMATh €ro TOUKY 3pEHUs, IPU3HABATH coenunenuit B IICXO J1.11.
[IPaBO APYIOro 4YeJIOBEKa Ha NHOE MHEHUE; MenieneeBa, 0COOEHHOCTH
OcBoeHune npuemMoB IEUCTBUM B CTPOECHUS METAJUIOB KaK IIPOCTHIX
HECTaHJapPTHBIX CUTYaLMX, OBIAJACHUE BEIIECTB, (pu3nuecKue cBoiicTBa
IBPUCTUYECKHUMH METOJAMU PEIICHUS METaJIJIOB, CIIaBOB. OOBSICHATD
npobiem; 3aBUCUMOCTh (PU3HUECKUX CBOUCTB
METaJUIOB OT UX CTPOCHHUS
48 22.03| HaxoxaeHue metauioB | Pa3BuTHE MOHOIOTUYECKON U JUAIOTUYECKO | 3HATh: (hU3MUECKUE CBOMCTBA 840
2024 | B mpupoae u oo1Ime peuu, yMEHHUs BbIPAXKaTh CBOU MBICIIU U METAJIJIOB, HAXO0XKICHUE METAJUIOB

CIIOCO0BI UX
MOJTyYCHUSI.

CIIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA,
MOHUMATh €ro TOUKY 3pEHUs, PU3HABATh
IIpaBoO APYroro 4€JI0BEKa HA HTHOC MHCHHUC,
OcBoeHUE TPUEMOB JICHCTBHII B
HECTaHJAPTHBIX CUTYalIUSIX, OBJIAICHUE

B IIPHUPOJIE, OOIIHNE CITOCOOBI UX
MOJTyYCHUSI.

Hcnonb3oBars MeTOL
AJIEKTPOHHOTO OaaHca rmpu
YpaBHUBAaHWH YPaBHEHUS




9BPHUCTUYCCKUMU METOAAMU PCIICHUA
pooem;

XUMHYECKUX PEeaKLUil

49 25.03| Xumuueckue cBoiictBa | OBiajeHHE HABBIKAMH CAMOCTOSTEIBHOIO 3HAaTh: XUMHUYECKHE CBOMCTBA §41 ymp 3
2024 | meTtasios. pUOOpETeHUs] HOBBIX 3HAHUHN, OPraHU3allii | METAJJIOB, KAaK BOCCTAaHOBUTEJIEH,
DIIEKTPOXUMUYECKU I y4eOHOMU JeATETbHOCTH, IOCTAHOBKH IICJICH, B3aMOJICHCTBHE METAJIJIOB C
pAI HATPSHKEHUI IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU KHCIJIOPOJIOM, HEMETaJJIAMHU, BOJOM.
METAJIIO0B. pEe3yIbTATOB CBOCH JAEATEIBLHOCTH, yMEHUSIMU | OCOOCHHOCTH B3aUMOICHCTBUS
MPEABUIETH BOZMOXHBIE PE3YyIbTaThl CBOUX METaJUIOB C PACTBOPAMH KUCJIOT U
JIEHCTBHI, cosiei. Mcrmonp30BaTh TaOIHIIEI
Pa3Butue criocoOHOCTH BBICITYIIMBATH PacTBOPUMOCTH U psiaa
co0ecelHHKa, TOHUMATh €ro TOYKY 3peHus, HaIPsHKEHUH METaJIOB TS
MPU3HABATh MPABO JPYTrOro YEJIOBEKa Ha IIPOTHO3UPOBAHUS UX CBOMCTB
HHOE MHEHUE;
50 29.03,| lllenoyHble METAILIBI. OBnazeHne HaBbIKAMU OpraHU3alMK y4eOHOU | 3HATh : CTPOEHUE ATOMOB §43 ynp 5-6
2024 IeITEIbHOCTH, IIOCTAHOBKH IIEJIEH, IICIOYHBIX METAJUIOB, (pH3UUYECKHe
IJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU W XHMHUYECKHE CBOMCTBA
PE3yNbTAaTOB CBOEH AESITENLHOCTH, YMEHUSAMHU | IIETOYHBIX METAJUIOB KaK MPOCTHIX
MPEABUIETh BOBMOXHBIE PE3YIbTaThl CBOUX BEIIIECTB B IJIAHE CPAaBHUTEIHLHON
JICHCTBUIA XapakTepucTuKu. ONuchIBaTh
Pa3zButre crmocoOHOCTH BBHICIYIIHNBAThH CBOMCTBA M3y4aeMbIX BEIIECTB Ha
co0ecelHNKa, TOHUMATh €r0 TOUKY 3PeHHSI, OCHOBE HAOJIIOACHUS 32 UX
MPU3HABATh MIPABO JIPYroro YeIoBeKa Ha MpEBpAIICHUSIMU
WHOE MHCHUC;
dopmupoBaHuEe yMEHUH paboTaTh B IpyIIie,
MPEACTABIATh U OTCTAUBATh CBOM B3IJISAbI U
yOEXKIeHHsI, BECTH JUCKYCCHIO.
51 01.04,| Maruwuii. PazButne Mmononornveckoit u nuanorndeckor | CpaBHUBATh OTHOIIICHUE 843,
2024 | IllenouHo3eMeIbHbBIC peuH, yMEHHUsI BbIpaXKaTh CBOU MBICIIU U u3y4aeMbIx MeTaiioB. OKCHIOB U | T€Tpajb
METaJIbI. CITOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TUAPOKCHUIOB K BOJIC. 3HATH
MMOHUMATh €r0 TOUKY 3PEHUs, IPU3HABATH CBOICTBA KJIaCCOB COSAUHCHHUM U
MPaBo JAPYTOro YeIOBEeKa Ha MHOE MHEHUE; YMETh OCYIIECTBIISATh
OcBoeHue npuemMoB JIeUCTBUM B MpeBpalleHHUs.
HECTaHJAPTHBIX CUTYAIIHIX, OBJIAJCHUE
3BPUCTUYECKUMH METOJAMHU PEIICHUS
npobiemM
52 05.04| Baxneimne OgnazieHre HaBbIKAMH OpTaHM3aLUHU Y4eOHOH | 3HATh | CTPOCHUE aTOMOB §44 ynp 3-
2024 | coenMHEHUS KaJIbIU. JIeATEIILHOCTH, ITIOCTAHOBKM I1IeJICH, MIEJTOYHO3EMEIILHBIX METaJIJIOB, 4, 845




KecTkoCTh BOOEL.

IJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OLICHKH
pe3yIabTAaTOB CBOCH JEATEILHOCTH, YMEHUSMU
MPEABUIETH BO3MOXHBIC PE3YJIbTaThl CBOUX
JICHCTBHIA;

(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA IIEIIOYHO3EMEIbHEIX
METaJUIOB KaK MPOCTHIX BEIIECTB B
IJIAHE CPABHUTEIbHOU
XapakTepucTUKU. OMUCHIBATH
CBOMCTBA M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOJIIOJIEHHS 33 UX
npeBpaiieHusiMu. CpaBHUBaTh
OTHOIIICHUE U3yYaeMbIX METAJIJIOB.
OKcuI0B U THIPOKCHJIOB K BOJIE.
3HaTh CBOMCTBA KJIACCOB
COCIMHEHUH U YMETh
OCYIIECTBIISITH MPEBPAILICHUSI.

53 15.04 AmntoMHUHUM. OBnazieHue HaBBIKAMU OpraHU3ali Y4eOHOU | 3HATh | CTPOEHHE aToMa 846 ymp5,8,
2024 JIeSITENLHOCTH, ITIOCTAHOBKH IICJICH, ATIOMUHUS, (PU3NYECKUE U TECT
IJTAHUPOBAHUSA, CAMOKOHTPOJIA M OLICHKH XHUMHUYCECKHE CBOMCTBA aJTFOMUHUS
pe3yabTAaTOB CBOEH EATEIIBHOCTH, YMEHUSIMU | KaK IIPOCTOTO BEILLIECTBA B IJIAHE
MPEBUAECTh BO3MOKHBIE PE3YJIbTaThl CBOMX CPaBHUTEIBHON XapaKTEPUCTUKH.
JIENCTBUI; OnuceIBaTh CBOMCTBA U3yYaEMbIX
[Ipuobperenre onpITa CaMOCTOSITEIIBHOTO BEIISCTB Ha OCHOBE HAOIIONCHHUS 3a
MOKCKa, aHajIn3a U 0TOopa nHpopMauu ux npespaieHusMu. CpaBHUBATH
Pa3BuTne MOHOIOrHYECKON M THAJIOTUYECKON | OTHOIIEHUE N3y4aeMbIX METAJUIOB.
pe4H, yMEHHUSI BbIpaXKaTh CBOU MBICIIU U OKCcHI0B U TUAPOKCUJIOB K BOJIE.
CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, 3HaTh CBOMCTBA KJIACCOB
COCIMHEHUN U YMETh
OCYILIECTBIISATh MPEBPAIICHUS.
AMpOTEpPHOCTD
54 19.04., Baxueiimme OBnazneHne HaBbIKAaMH OpraHu3annu yueoHoi | OnucheiBaTh CBOMCTBA U3y4aeMBbIX 8 47 ynp
2024 | coequHeHUS JIeSITEILHOCTH, ITIOCTAHOBKU LIEJIEH, BEIIIECTB Ha OCHOBE HaOI01eHus 3a | 3,5
AITFOMUHUS. TJTAHUPOBAHUSA, CAMOKOHTPOJIS M OLIEHKH UX mpeBpaieHussMu. CpaBHUBATh
pe3yJIbTaTOB CBOEH JIEATENBHOCTU, YMEHUSIMHU | OTHOLIEHHUE U3Y4aEMbIX METAJIIOB.
MPEIBUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX OKCHI0B ¥ TUIPOKCHU]IOB K BOJE.
JIEHCTBUIA; 3HATL CBOIICTBA KJIaCCOB
COCJIMHEHUH U YMETh
OCYILECTBJISATH MPEBPAILCHUS.
AMdoTepHOCTh
55 22.04, XKeneso. Pa3BuTHEe MOHOJIOTMYECKOM M TUATIOTHYECKON | 3HATH . CTPOCHHUE aTOMa XKeJe3a, 848, tect

2024




pedH, yMEHHUSI BBIpaXKaTh CBOU MBICIIU U
CIIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA,
MMOHUMATh €r0 TOYKY 3PCHHUS, IPU3HABAThH
IIpaBoO APYroro 4€JI0BCKa HA NHOC MHCHHUC,
OcBoeHuE MPUEMOB JICHCTBHI B
HECTaH/IAPTHBIX CUTYAIIUSX, OBIIJICHHUE
IBPUCTUYECKUMH METOJIaMHU PEIICHUS
pooem;

(bu3HYECKHE U XUMUIECCKHE
CBOICTBa JKeye3a Kak MPoCToro Be-
IIIECTBA B IJIAaHE CPABHUTCIILHOMN
XapaKTepI/ICTI/IKI/I. OHI/ICBIBaTb
CBOMCTBa M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOJIIOACHHS 3a UX
MIPEBPAICHUSIMH.

56 26.04,| CoenuHeHHs >Keje3a. Pa3BuTne MoHONOrHYECKON M AHaNorndeckoil | OnuchiBaTh CBOMCTBA U3y4aeMBbIX [IpakTnueck
2024 peuu, yMEHHUs BbIPaXKaTh CBOU MBICIIU U BELIECTB Ha OCHOBE HaOJII0/IeHUs 3a | ast paboTa
CIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, ux npespameHusiMu. CpaBHUBATh Ne7
MMOHUMATh €ro TOUKY 3PCHHS, IPU3HABATH OTHOIIIEHUE U3yYaEeMbIX METAJLJIOB.
MIPaBO JPYroro 4eJoBeKa Ha MHOE MHEHHE; OKcHI0B U THAPOKCHIOB K BOJIE.
OcBoeHue pUEMOB JEHCTBHI B 3HaTh CBOMCTBA KJIACCOB
HECTaHJAPTHBIX CUTYAlUsIX, OBIIAJICHHE COCTMHEHUI U YMETh
SBPUCTUYECKUMH METOJIaMHU PEIICHUS OCYIIECTBIISATH MPEBPAIICHUS.
po0iem; YMeTh OOBSICHITh U3MEHEHHE
CBOMCTB COSIMHEHUH Kene3a,
3HATh MPUUUHY ITOTO
57 03.05, Ilpakmuueckasn OgnazieHre HaBBIKAMH OPTaHM3alUH yaeOHOH | YMeTh oOpamarbes ¢ xumudeckord | §49 ymp 3-
2024 | paboma Ne7 JIeSITENLHOCTH, ITOCTAHOBKY IIEJICH, MOCyA0H U TabopaTOPHBIM 4, TtecT
Pymenue TIJITAHUPOBAHUS, CAMOKOHTPOJISI 1 OLIEHKHU 000pyI0BaHNEM, HCIIOIB30BATh
AKCIIEPUMEHTAIBHBIX PE3yNbTAaTOB CBOEH AESITENFHOCTH, YMEHUSAMHU | IPUOOPETEHHBIC 3HAHUS H YMEHUS
3a/1a4 110 TEME « MPEABUIETh BOBMOXHBIE PE3YIbTaThl CBOUX B JICATEJILHOCTH M TIOBCETHEBHOM
Meraib» JICHCTBUN; JKU3HU 171 0€30MacHOTO

oOparieHus ¢ BEIeCTBAMH U
MaTepuaiamu. Mcrnonb30Bath
pUOOpETEHHbIE 3HAHUS U YMEHUS
B MIPAKTUYECKOMN JEITETbHOCTH U
MMOBCETHEBHOM KU3HHU C IEITBIO
6e30macHOro odparieHus ¢
BCIICCTBAMH N MaTCpUuajlaMi U
HKOJIOTHYECKU TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOLIEN Cpeae




58 06.05, KonTpoabHasi padora | OBiageHne HaBbIKAMU OpPraHU3aIuy y4eOHOU | YMETh IPUMEHSTh 3HAHMSI,
2024 | Ne 3 o Teme NEeSATEIIbHOCTH, IIOCTAHOBKH LICJIEH, IIOJIyYEHHBIE ITPU U3YYECHUU TEM
« Merasib» IJJAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKHU
pe3yJIbTaTOB CBOEH IEATENBHOCTH, YMEHUSIMU
IIPEBUIETH BO3MOKHBIE PE3YJIbTATHI CBOUX
JIEHCTBHIA;
Kpartkuii 0630p BazkHelHIIMX opranuieckux Beuiects (8)
59 13.05| Opranuueckas xumusi. | @opMupoOBaHUE YMEHUN BOCIPUHUMATD, Nmetp nousitue 00 ocobenHocTsx | 851
2024 nH(pOpPMAIIHIO B CIIOBECHOM, 00pa3HOH, OpPraHN4YeCKUX BEIIECTBAX, UX

CUMBOJIMYECCKON (hopMax, aHATTU3UPOBATH U
nepepadbaTbIBaTh MOTYYCHHYIO HHGOPMAIUIO

B COOTBCTCTBHH C ITIOCTABJICHHBIMH 3aJadYaMiu,

KJIaCCHU(UKAIINU, OCOOCHHOCTSX
CTPOCHHS Ha MPUMEPE aIKAHOB.
HNmMmers noustre 00 0COOEHHOCTAX




BBIJICJISITH OCHOBHOE COJICPIKaHUE
HpO‘-II/ITaHHOI‘O TCKCTAa, HAXOAUTh B HEM
OTBETHI HA ITOCTABJICHHBIC BOIIPOCHI U
M3J1arath €ro;

Pa3BuTtie MOHOJOrHUECKON U THATOTHUECKON

pcuu, yMCHHA BbIpaXaTb CBOU MBICJIIU U

CIIOCOOHOCTH BBICJIYIIHNBATb CO6€CCI[HI/IKa,
IIOHUMATDb €TI0 TOUKY 3PpCHU, IPU3HABATH
IIpaBO APYroro 4€JI0BC€Ka Ha HHOC MHCHHC,

OcBoeHue MpUEMOB JEHCTBUI B
HECTaHJIAPTHBIX CUTYAIHsIX, OBJIA/ICHHE
OBPHUCTUYCCKUMHU METOJaMH PCIICHUA
pooem;

HETpeeabHBIX YIIIEBOI0PO/IOB,
IBOIHAs CBsI3b, cBoMcTBa. O0IacTh
PUMEHCHHS yTIIEBOIOPO/IOB.

60

17.05.
2024

[Ipenenbubie
(HACBHIIIIEHHBIC)
YTIIE€BOAOPOIBI

Pa3BuTHe MOHOIOTMYECKOM U
JUMAJIOTUYECKONPEYH, YMEHUS
BBIPAXXAaTh CBOM MBICIIH U CLIOCOOHOCTH
BBICITYIIUBATh COOECEIHHIKA, TOHUMATh
€ro TOYKY 3pEHHsI, PU3HABATh MPABO
JPYroro 4eJ0oBeKa Ha NHOE MHEHUE;
OcBoeHnune mpuemMoB JICUCTBUH B
HECTaHJAPTHBIX CUTYALMSIX,
OBJIQJICHUE IBPUCTUUECKUMU
METOJIaMU pEelIeHHs MPoOIIeM;

Nmets nousaTue 06 0COOEHHOCTSIX
OpPraHUYeCKHX BEIECTBAX, UX
KJIaCCHU(UKAIINU, 0COOCHHOCTSX
CTPOCHUS Ha MIPUMEPE AITKAHOB.
HmeTth noHsTHE 00 0COOCHHOCTSIX
NpeeIbHBIX YIIIEBOAOPOIOB.

852




61 20.05. | HenpenenbHbie OBnazieHuEe HaBBIKAMH OPTaHU3alUN HNmers noHsTHE 00 0cOOeHHOCTAX  [853-54
2024 | (neHachllIEHHBIE) yu4eOHON IEATEIEHOCTH, IOCTAHOBKU OPraHUYECKHX BEIIECTBAX, UX

YTJIEBOJOPOIBI. 1eseH, TUTAaHUPOBAHUSI, CAMOKOHTPOJIS Kiaccuukanuu, 0COOCHHOCTIX

ITonumepsr. U OLICHKH pe3yJIbTaTOB CBOEH CTPOCHUS Ha IIPUMEPE AJIKAHOB.
JEeSATEIbHOCTH, YMEHUSIMHUIIPEIBUICTh Hmets noHsgTHE 00 0COOEHHOCTAX
BO3MOXXHBIE PE3YJIbTAThl CBOUX HENPEeIeIbHBIX YTIEBOIOPOIOB.
JIEHCTBHI,

62 24.05, IIpousBoanbie OBitaieHre HaBBIKAMYU CAMOCTOSITEIHHOTO HNmeth nmoHsATHE O TPEIETBHBIX 855, Tect
2024 | yrieBoaopoIoB. pUOOpETEHNs HOBBIX 3HAHUH, OpraHU3allud | OJTHOATOMHBIX CIIUPTaX Ha

CrmpTsL. y4eOHOM e TEIIbHOCTH, TOCTAHOBKH IIEJICH, | MpUMepe METaHoJIa | dTaHOJIa
IJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OLICHKH .TPEXaTOMHBIN CITUPT — IIIHIICPHH.
PE3YJIbTaTOB CBOCH JIEATEIIPHOCTH, YMEHHSIME | cTionp30BaTh IproOpETCHHBIE
MIPEIBUIETH BO3MOKHBIE PE3YIbTaThl CBOMX 3HAHUA U YMEHUS B IPAKTUYECKOM
e CTBHIA; JNeITEeIILHOCTH U TIOBCEIHEBHOMN
Pa3BuTHE crOCOOHOCTH BHICTYIINBATH JKH3HH C IIeJIbI0 0€30I1acHOTo
co0ece/THHKa, TOHNMATh €TI0 TOYKY 3pEHUs, oOpaleHus ¢ BEIeCTBAMHA U
MpU3HABATh MPaBO JAPYroro YeioBeKa Ha MaTepuaIaMH U SKOJIOTHYECKU
WHOE MHEHUE; IPaMOTHOTO TIOBE/ICHUS B

OKpY’KaroIlen cpeze
63 5 KapOonoBeie kucioTsl. | Pa3Butne MoHONMOTHYECKOH 1 Auaigorndeckor | MiMeTs moHsTHE 00 OJJHOOCHOBHBIX | §56 ymip 6

CrnoxHble 3¢upsbl.
Kupsr.

peun, yMEHHUS BBIPAKaTh CBOU MBICIIU U
CITOCOOHOCTH BBICIYIIMBATh COOECETHUKA,
IIOHUMATh €ro TOUKY 3pEHHUs, IPU3HABATh
IpaBoO JPYroro 4eJI0BEKa HA NTHOC MHCHHUC,
OcBoeHME MPUEMOB JEHCTBHI B
HECTaHJAPTHBIX CUTYALMIX, OBIAJACHUE
IBPUCTHUYECKUMHU METOJAMH PELICHHUS
npoOiem;

MpeenbHBIX KApOOHOBBIX
KHUCJIOTaxX Ha MPUMEPE YKCYC HOU
Kucnotsl. Ee cBoiicTBa u
npuMeHeHne B3zanmoneincteue
YKCYCHOM

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

Ctpoenue ClIoXHBIX 3()UpoB
Crnosxxnbie 23¢upsI B mpupoie XKupsl
KaK CJIOXKHBIE d3PUpbI




TPEXaTOMHOI'0 CIUPTAa TIIMLEpUHA U
JKAPHBIX KUCIIOT. Y METh
IMOJIL30BATHCS JIOTOTHUTSIbHBIMHI
HCTOYHUKAMMU IS IIOJTOTOBKHU
KpaTKHUX OTBETOB. [ 0OTOBUTH
MPE3CHTALIMH 110 TEME
64 VrieBoanl Pa3BuTHE MOHOJIOTHYECKOM U quanorndeckoit | ITorstue 06 yriaeBomax. I'moko3a, | 857

peuH, yMEHHUs BIpaKaTh CBOU MBICIIU U €¢ CBOMCTBA M 3HAUYCHUE.

CIIOCOOHOCTH BBICITYIIMBATh COOCCETHUKA, [Tonmcaxapa, ux OHoNOrHYECcKast

MIOHUMATh €ro TOUYKY 3pEHUs, IPU3HABATH poJib. YMETh MOJIb30BATHCS

MPaBo JIPYroro 4ejI0BeKa Ha HHOE MHEHHUE; JIOIOJIHUTEIBHBIMUA HCTOYHUKAMH

OcBoeHuE MPUEMOB JICHCTBHI B JUISL IOJTOTOBKU KPaTKUX OTBETOB.

HECTaHJAPTHBIX CUTYAIUIX, OBJIAICHUE ['oToBUTH TIpE3eHTALIUU T10 TEME

3BPUCTUYECKUMHU METOJIAMU PEIICHUS

npo0Jem;

65 AmuHokucaoTel. benku | OBnageHne HaBbIKAMU OpraHu3auy yueOHoH | AMGOTEepHOCTh aMUHOKHUCIIOT: MX 858

[Tonumepsr. eI TEILHOCTH, IIOCTAHOBKU IICJICH, B3aHMMOJCHCTBHE C KUCIOTaMHU 1
MIJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU menoyamu. buonormueckoe
pe3yIbTAaTOB CBOCH EATEILHOCTH, YMEHUSIMU | 3HaY€HHWE aMUHOKUCIIOT. benku kak
MPEABUIETh BOZMOXHBIE PE3YIbTaThl CBOUX MPOJYKTHI peaKuu
e CTBHIA; MOJIMKOHJICHCAIINY aMUHOKHCIIOT.
[IproGpereHune onpITa CaMOCTOSATEIHHOTO [lentuanas cBa3b. CocTaB u
MOMCKa, aHajIn3a U 0TOopa nHpopmanuu cTpoeHue OenkoB. PacriozHaBanue
Pa3BuTHe MOHONIOTHYECKOW U TUANOrHueckoi | O6enkoB. buonorudeckas poib
pedu, yMEHHUSI BBIpaXKaTh CBOU MBICIU U OenKoB
CIIOCOOHOCTH BBICTYIIMBATh COOCCETHUKA,

66 IloBTOpPEHME OBnazneHne HaBbIKAMU OpraHU3alMK yUeOHOU | YMeTh MPUMEHSTh 3HaHUS,
MPOoiiIeHHOT 0 JeSITEIbHOCTHU, IIOCTAHOBKH IISJICH, MOJIyYEHHBIE MTPU U3YYEHUH TEM
MarepuaJia TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH

pe3yAbTAaTOB CBOEH JAEATEIbHOCTH, YMEHUSIMHU
MIPEABUIETH BO3MOKHBIE PE3YJIBTAThl CBOMX
JIEHCTBUIA;

HartypajbHble 00beKTBI HaTypanbHbie 00BEKTHI, HCTIONIb3yeMbIe B 8—9 Kilaccax Npy 00y4YeHUM XHUMHUH, BKIFOYAIOT B ce0sl KOJUICKIIMM MUHEPAIOB M TOPHBIX MTOPOJI, METAJIIOB U
CIUTaBOB, MUHEPAJILHBIX YI00peHnH. Komtekiny ncnonp3yoT TOIBKO TSl 03HAKOMIICHUST 00YYarOIIMXCS ¢ BHEITHUM BUIOM U (PU3UYECKUMHU CBOMCTBAMU PA3JINYHBIX BEIIECTB U
MaTepuanoB. [ mpoBeIeHNs] XUMHUYSCKHUX OIMBITOB KOJUICKIIMH UCTIOIh30BaTh HENB3SI.

XuMHnYecKue peakTUBbI H MaTepuanabl OOpanieHne co MHOTHMH BEIIECTBAMU TPEOYET CTPOTOro COOIIOACHUS MPABHI TEXHUKH O0€30MAaCHOCTH, OCOOCHHO TIPY BBHITIOJTHEHUH
OTIBITOB CAaMUMH 00y4Jaromumucs. Bece HeoOXoauMbIe Mephl IPEOCTOPOIKHOCTH YKa3aHbI B COOTBETCTBYIOIINX JOKYMEHTaX U MHCTPYKIIUAX, & TAKXKE B MMOCOOUSIX JIJISl YUUTEIICH




XUMHH. Bee peakTuBBI 1 MaTepHaibl, Hy>KHBIE IS TPOBEICHUS JEMOHCTPALMOHHOTO M YIEHHYECKOTO SKCIICPIMEHTA, ITOCTABIISIIOTCS] B 00pa30BaTeIbHbIC YUPEKICHHUS 00IIETO
00pa3oBaHMs HEHTPATU30BAaHHO B BUE 3apaHee CKOMIICKTOBAaHHBIX Ha00poB. [Ipn HeoOX0AMMOCTH TPHOOPETEHUSI JOMOTHUTENLHBIX PEAKTUBOB U MaTEPUAIIOB CIIEIyeT
o0pamaTecs B CHENHAIN3UPOBAaHHBIE Mara3uHebl.

Xumnyeckasi 1a00paTopHasi OCY/1A, ANNAPATHI M NPUOOPLI XUMHUUYECKas! TOCYAa TOAPA3AEISIETCs] HA ABE TPYIIIbL: I BBIIIOJHEHUS OIBITOB O0YYaOMIMMHUCS U AJIS
JEeMOHCTPALMOHHBIX ONBITOB. [IpnOopsl, anmaparsl ¥ yCTaHOBKH, HCIIOIb3yEMbIE HAa YPOKaX XMMUH B 8—9 Kilaccax, KjIacCu(GUUUPYIOT Ha OCHOBE MPOTEKAIOIINX B HUX (PU3NYECKUX
Y XUMHYECKHX MPOLECCOB C YYaCTHEM BEILIECTB, HAXOSIIUXCS B Pa3HBIX arperaTHBIX COCTOSIHUAXK: 1) mpuOops! A paboThI ¢ ra3zaMi — MOJIy4eHHe, COOMpaHue, OYUCTKA, CYIKA,
HOTJIOLICHKE Ta30B; PEaKLIMU MEXy IOTOKaMHU Ta30B; PEaKLMU MEXy I'a3aMHU B 3JIEKTPHUUECKOM pa3psle; PeaKkuy MeX 1y ra3aMy IpH MTOBBIIICHHOM JIaBJICHUY; 2) anmapaTsl U
npuOOPBI IS OIBITOB C KUAKUMU U TBEPABIMU BEIIECTBAMU — II€PEroHKa, (MIBTPOBAHNE, KPUCTAIM3ALNS; IPOBEACHUE PEAKIIUN MEX Ly TBEPIABIM BELIECTBOM U KHUAKOCTHIO,
YKUJIKOCTBIO M KUJIKOCTBIO, TBEPIBIMHU BellecTBaMu. BHe 3To# kinaccudukanuy HaxonuTcs yueOHas anmnaparypa, npeJHa3HaueHHas Ui U3y4eHHUs TEOPETUIECKUX BOIPOCOB XUMUHU
— JUISL WJUTIOCTPALIMY 3aKOHA COXPaHEHHs MAcChl BEIIECTB, /71 IEMOHCTPAIMU IIEKTPOIIPOBOIHOCTH PACTBOPOB U IBUKEHHS MOHOB B 3JIEKTPUYECKOM II0JIE, ISl U3YUEHUS CKOPOCTH
XUMUYECKOH peakunu 1 XUMHUYECKOTO paBHOBECHUS. BecroMorarenbHy0 pojib UTPar0T U3MEPUTEIbHbIC U HarpeBaTeIbHbIe IPUOOPEL, pa3IMYHbIe IPUCIIOCOOIECHUS IS BBITOJTHEHUS
OTIBITOB.

Moaenaun OObeKTaMU MOACTUPOBAHKS B XUMHH SIBJISIFOTCSL aTOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOJICKHE alIapaThl, a TAK)KE MPOUCXOSIIUE MPOIecChl. B nmpenonaBaHny XuMun
WCTIONB3YIOT MOJIETN KPUCTAITMYECKHX PEMIETOK anmasa, rpadura, cepsl, pochopa, okcuna yriaepoxa(lV), nona, xxenesa, menu, MaraHus. [IpOMBIIIIIEHHOCTBIO BBITTYCKAOTCSI HAOOPHI
MoJerneil aTOMOB ISl COCTABJICHUS ILAPOCTEPKHEBBIX MOAETICH MOJIEKyJl. Y4eOHble ocoOus Ha IeyaTHOM ocHoBe B npouecce 00ydeHns: XUMHUH UCTIONB3YIOT CIEAYIOMINE TaOIUIIbI
MOCTOSTHHOTO AKcHoHupoBanus: «llepuonnyeckas cucreMa xuMuaeckux 3iaemMeHToB [l. M. MenneneeBa», «Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJICH,
«DNEKTPOXUMHICCKHN sl HAPSHKEHUH METayuioB» | Ap. s opraHuszanuy caMocTosATeNbHON paboThl 00yJaroIuXcsl Ha ypoKax UCTIONB3YIOT pa3HO0Opa3HbIe JHIAKTHYECKHE
MaTepHajbl: TETPAaH Ha EYaTHON OCHOBE WM OTAEIbHBIE PA00YHE JINCTH — UHCTPYKLHMH, KAPTOUYKH € 3aAaHUSIMU PA3HOM CTETIEHH TPYIHOCTH Ui M3YUEHHUSI HOBOI'O MaTepuana,
CaMOIIPOBEPKHU M KOHTPOJIS 3HAHUM.

Texunueckue cpencrea 00yuenns (TCO) BonbIIMHCTBO TEXHUUECKUX CPENICTB 00yUeHHS He pa3padaThIBAIOCh CIICIUANBHO IS IIKOJIBI, @ U3HAYAIBLHO CITYXKHUIIO IS TIepeladn |
00paboTKu MH(POPMALIUK: 3TO PA3IMYHOT0 PoJa MPOEKTOPHI, TEIIEBU30PbI, KOMIBIOTEPHI U T. A. B yueOHO-BOCIMTATETFHOM MPOLIECCE KOMIIBIOTEP MOXKET UCIIOIb30BaThCs IS
peleHns 3a1a4 HayYHO! opranu3anuy Tpyaa yuutens. [Ipy ucrons30BaHUN TEXHUUECKUX CPEACTB 00YUEHUs CIeyeT YUUThIBATh BPEMEHHBIE OTPaHUYEHUS, HAaJlaraeMble
Canurapuasivu npasuniamu 1 Hopmamu (CaunllnH). HerpepsiBHas TPOA0IKATENEHOCTD IEMOHCTPAIIMU BHIEOMATEPHAIOB Ha TEIEBU3MOHHOM SKpaHe M Ha OOJIBIIIOM 3KpaHe ¢
UCIIOJIb30BaHUEM MYJIFTUMEIUIHOTO MIPOEKTOpa HE T0JDKHA NpeBbIaTh 25 MUH. Takoe xe orpannueHue (He Oosiee 25 MUH) pacpoCTpaHSeTCsl Ha HENPEPHIBHOE MCIIOIb30BaHUE
MHTEPAKTUBHON JIOCKH U Ha HETIPEPBIBHYIO PadOTy 00YHaOLIMXCsl HA IEPCOHATIBHOM KOMIIBIOTEPE. YPOKOB € HCIIOIb30BAHUEM TaKUX TEXHUYECKHUX CPEJICTB 00yUYEeHHUS, KaK
TEJIEBU30p, MYJIbTUMEANHHBIN MTPOEKTOP, HHTEPAKTHBHAA JOCKA, JOIDKHO OBITH HE OoJiee IIECTH B HEAIETIO, a YPOKOB, KOT/la 00yJaromuyecs: paboTaloT Ha MEePCOHAIbHOM
KOMITbIOTEpE, — He Oosiee TPEX B HEJEIIIO.

OoopynoBanue kaduHera xumuu KabuHeT Xumun 10KeH ObITH 000PYIOBaH CHELUATEHBIM IEMOHCTPALIMOHHBIM cTOJIOM. [t oOecrieuenus mydieil BUAMMOCTH
JIEMOHCTPAIIMOHHBIN CTOJI peKOMEHIyeTCsS yCTaHABIMBATh HAa IOJUYM. B KaOnHeTaX XMMHH yCTaHABIMBAIOT JBYXMECTHBIE YICHUYECKHE Ta00paTOPHBIE CTOJIBI C TIOABOIKOM
ANIEKTPOIHEPTUH. YUSHHUYECKHE CTOJIBI JIOJDKHBI UMETh IOKPBITHE, YCTOHYNBOE K JICHCTBHIO arpeCCUBHBIX XMMUYECKUX BEIIECTB, M 3alIUTHBIE OOPTHKH MO HAPYKHOMY Kpalo.
Kabuners! xumun 000pYAyYIOT BBHITSDKHBIMH HIKa(aMu, paclioOKEHHBIMU Y HAPY KHOM CTEHBI BO3JIE cToJNa yuuTens. [ npoBeaeHus 1abopaTOPHBIX OMBITOB UCTIOIB3YIOT TOIBKO
MUHHU-CIIUPTOBKHU. YUeOHbIE JOCKH JTOJDKHBI OBITh U3TOTOBJICHBI U3 MaTEPUalIOB, MMEIOLINX BBICOKYIO a[re3uio ¢ MaTepHajlaMiu, UCIOIb3YEMBIMH ISl TMChMa, XOPOILIO OYHILATHCS
BII&XKHOHW I'yOKOM, OBITh H3HOCOCTOHKUMHU, UMETh TEMHO-3€JIEHBII [IBET U aHTHOJIMKOBOE MOKPBITHE. YUeOHBIC IOCKH 000PYAYIOT COPUTAMH, KOTOPBIE JIOJKHBI TPUKPETUISATHCS K
crene Ha 0,3 M BBbIIIE BEPXHETo Kpasi IOCKH U BBICTyNaTh Bepé Ha paccrosiaue 0,6 M. KabuneT XuMuu 10KeH OBITh OCHAIIEH XOJOJHBIM U TOPSYUM BOJOCHAOKEHUEM U
KaHasnm3anued. B kabnHeTe XMMUM 00s13aTeNbHO JODKHA OBITh alTedKa, B KOTOPYIO BXOAAT: 1. JKryT KpoBOOCTaHABIMBAIOLIMM, pe3nHOBBI — 1 mT. 2. I1y3s1ps 1u1st tba — 1 1wT.
(runorepmuueckuii maket — 1 wT.). 3. BunT crepuibHbIA, mupokui 7 14 cm — 2 wmT. 4. BuHT cTepunbHbIil 3 5 cM — 2 mit. 5. bunT HectepunbHbI — 1 1T, 6. Canderkn
crepwiibHbIe — 2 y1. 7. Barta crepunbHas — 1 madka. 8. JlefikommacTeps mmpuHOi 2 cM — 1 KaTymka, 5 cM — 1 karymka. 9. bakrepuIuaHsIi IeHKOTUIACTRIPh Pa3HBIX pa3MEepOB
— 20 wrt. 10. CimproBoii pactBop noaa 5%-ubiii — 1 ¢uakon. 11. BogHslil pacTBop aMMuaka (HamatelpHbIN ciupT) B ammynax —1 ym. 12. PactBop nepokcuna Bogopoaa 3%-Hblit
— 1 ym. 13. [lepmanranar kanus kpuctaumaeckuii — 1 ym. 14. Ananerun 0,5 T B Tabnetkax — 1 ym. 15. Hacroiika Banepuanst — 1 ym. 16. Hoxaumer — 1 .




YyeOHO-MeToaAnYecKoe ofecneyeHne Kypca XuMHUHA OCHOBHOM 00111€00Pa30BaATEeJILHON HIKO0JLI 9 KJace

I.Pyn3utucl. E. Xumus: 9 xi.: yueb. ais obmeoopaszosar. yupexaenuii / I'. E. Pynsurtuc, @. I'. ®enpaman. — M.: [IpocBernienue.
2. Xumust: 9 Ki1.: JIEKTPOHHOE MPUJIOKECHHUE K yUSOHUKY.

3.T"apaH. H. Xumus. Pa6oune nporpammel. [Ipenmernas munus yaeOnukoB I'. E. Pynsutuca, ®@. I'. ®enpamana. 8—9 kmaccsl / H. H. I'apa. — M.
[Ipoceemienue.

4.Ta6pycesaH. U Xumus: pabouas terpanb: 9 ki1. / H. 1. 'abpyceBa. — M.: [Ipocsenienue.

5.T apaH. H. Xumus: 3agaunuk ¢ «momorraukomy»: 8—9 xi. / H. H. I'apa, H. U. I'abpyceBa. — M.: [IpocBemieHue.
6. Pangenkuit A. M. Xumus: nmuaakrudeckuii marepuain: 8—9 kit. / A. M. Pagenkuii. — M.: [Ipocsemenue.

7.T apaH. H. Xumusa. Ypoku: 9 xi. / H. H. I'apa. — M.: IIpocsemienue.

Ilepevyenb MUMPOBLIX MHPOPMAIMOHHBIX PECYPCOB:

. 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/_1d/12/1241 4 .pdf

. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?pa
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
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	Коммуникативные УУД:
	 умение задавать вопросы (в ходе диалога и (или) дискуссии) по существу обсуждаемой темы, формулировать свои предложения относительно выполнения предложенной задачи;
	 приобретение опыта презентации результатов выполнения химического эксперимента (лабораторного опыта, лабораторной работы по исследованию свойств веществ, учебного проекта);
	 заинтересованность в совместной со сверстниками познавательной и исследовательской деятельности при решении возникающих проблем на основе учёта общих интересов и согласования позиций (обсуждения, обмен мнениями, «мозговые штурмы», координация совмес...
	Регулятивные УУД:
	 умение самостоятельно определять цели деятельности, планировать, осуществлять, контролировать и при необходимости корректировать свою деятельность, выбирать наиболее эффективные способы решения учебных и познавательных задач, самостоятельно составля...
	 умение использовать и анализировать контексты, предлагаемые в условии заданий.
	Предметные результаты освоения программы по химии на уровне основного общего образования.
	В составе предметных результатов по освоению обязательного содержания, установленного данной федеральной рабочей программой, выделяют: освоенные обучающимися научные знания, умения и способы действий, специфические для предметной области «Химия», виды...
	К концу обучения в 9 классе у обучающегося буду сформированы следующие предметные результаты по химии:
	 раскрывать смысл основных химических понятий: химический элемент, атом, молекула, ион, катион, анион, простое вещество, сложное вещество, валентность, электроотрицательность, степень окисления, химическая реакция, химическая связь, тепловой эффект р...
	 иллюстрировать взаимосвязь основных химических понятий и применять эти понятия при описании веществ и их превращений;
	 использовать химическую символику для составления формул веществ и уравнений химических реакций;
	 определять валентность и степень окисления химических элементов в соединениях различного состава, принадлежность веществ к определённому классу соединений по формулам, вид химической связи (ковалентная, ионная, металлическая) в неорганических соедин...
	 раскрывать смысл Периодического закона Д.И. Менделеева и демонстрировать его понимание: описывать и характеризовать табличную форму Периодической системы химических элементов: различать понятия «главная подгруппа (А­группа)» и «побочная подгруппа (Б...
	 классифицировать химические элементы, неорганические вещества, химические реакции (по числу и составу участвующих в реакции веществ, по тепловому эффекту, по изменению степеней окисления химических элементов);
	 характеризовать (описывать) общие и специфические химические свойства простых и сложных веществ, подтверждая описание примерами молекулярных и ионных уравнений соответствующих химических реакций;
	 составлять уравнения электролитической диссоциации кислот, щелочей и солей, полные и сокращённые уравнения реакций ионного обмена, уравнения реакций, подтверждающих существование генетической связи между веществами различных классов;
	 раскрывать сущность окислительно­восстановительных реакций посредством составления электронного баланса этих реакций;
	 прогнозировать свойства веществ в зависимости от их строения, возможности протекания химических превращений в различных условиях;
	 вычислять относительную молекулярную и молярную массы веществ, массовую долю химического элемента по формуле соединения, массовую долю вещества в растворе, проводить расчёты по уравнению химической реакции;
	 соблюдать правила пользования химической посудой и лабораторным оборудованием, а также правила обращения с веществами в соответствии с инструкциями по выполнению лабораторных химических опытов по получению и собиранию газообразных веществ (аммиака и...
	 проводить реакции, подтверждающие качественный состав различных веществ: распознавать опытным путём хлоридбромид­, иодид­, карбонат­, фосфат­, силикат­, сульфат­, гидроксид­ионы, катионы аммония и ионы изученных металлов, присутствующие в водных рас...
	 применять основные операции мыслительной деятельности – анализ и синтез, сравнение, обобщение, систематизацию, выявление причинно­следственных связей – для изучения свойств веществ и химических реакций, естественно­научные методы познания – наблюден...
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	7. Г а р а Н. Н. Химия. Уроки: 9 кл. / Н. Н. Гара. — М.: Просвещение.
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