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VYpoBeHb 06111ero 06pa3soBaHusi OCHOBHas IIKOJIA

Vuurenr YutHeBa Mapuna 'eHHaibeBHa

Cpok peanusanyu porpammbl, yuebusist ron_ 2023-2024 y4eGHbli rof,

KonuecTBO 4acoB 10 yyebHOMY TulaHy _ 66 4acoB B roji; B He[le/io 2 yaca

Pa6ouas nporpamMmmMa COCTaBJIeHa Ha OCHOBE:

1. MepmepasbHOrO rOCYAapCTBEHHOrO 06Pa30BaTeIbHOrO CTaHAAPTa OCHOBHOTO 0611ero obpasoBaHus, yTBePK/AEHHOrO MPUKasoM
MumnucreperBa o6pasoBanus u Hayku Poceniickoit @enepanyu ot «17» nekabps 2010 r N*1897;
2. OcHOBHO¥ 06pa3soBaTeIbHOI MPOrpaMMbl OCHOBHOTO 061iero o6pasosanns MBOVY BelkaimMckoro jimiies UMeHU b.I1.3uHoBbEBA

npu YnI'TY, yrepskaénHoit npyukasom ot 29.08.2023 N* 272;
3. emepanbHOl paboueil TpPOrpaMmMbl OCHOBHOrO 061iero o6pasoBaHys.
obpasoBaTesibHbIX opranmsaimit), M., 2023

Xumus.

BasoBbiit  ypoBenb (mnsi 8-9 kyaccoB

4. Paboueit nporpammbl. Xumusi. [Tpenmertnas nuuust yue6uukos O.C. I'abpuensna, A.B. Kynuosoi , 8-9 kmacchl. - M.: Ipoda, 2015.

VueGuuk: Xumust, 9 kiace/ Ta6puensu O.C., Octpoymos W.I'., Cnankos C.A.. AkuroHepHoe o6uiecTBo «M31aTenbeTBo «IIpocBenienue»
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Pabouyio nporpamMmmy cocraBujia

/YuteBa M.T'./




1. l'[.na}mpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamera
.JII/I‘!HOCTHLIC, METallPpEeAMETHDBIC, IPEAMETHLIC PE3YJAbTAThI 0CBOCHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JluuHOCTHBIE pe3yNbTaThl OCBOEHUS IMPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs JOCTUTAIOTCS B XO0JA€ OOy4YeHHs XMMHUU B €IWHCTBE Y4eOHOU u
BOCIHUTATEIbHON AESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMHU COLMOKYIBTYPHBIMU M AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, PUHATHIMU
B OOIIIECTBE MPaBUIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COMANIU3AINN 00YyJatouXCsl.

JIngHOCTHEIE PE3YIBTATHI OTPAKAIOT T'OTOBHOCTDH 06yt{a101111/1xcs1 PYKOBOJACTBOBATLCA CHUCTEMOM IO3UTHUBHEIX IIECHHOCTHBIX OpI/IeHTaIII/Iﬁ H paClIupPCHUC
OIlbITa ACATCIIBHOCTU Ha eé OCHOBC, B TOM 4UCJIC B YaCTH.

1) mnaTpuoTHYECKOro BOCIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACTIEINIO, TOHUMAaHUS 3HAUE€HUsI XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOTr0 OO0IIEeCTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHON MH(pOpMalMeld O MepeqOBBIX AOCTHXKEHUAX U OTKPBITUSAX MHPOBOM M OTEYECTBEHHON XMMMHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIMTAHUS

MPEJICTABJICHHS O COLIMAIBHBIX HOPMaX U MPaBHJIaX MEXKIMYHOCTHBIX OTHOILIECHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, YYEOHOMCCIIEOBATEIbCKON, TBOPUYECKOW U JPYrMX BHUAAX JEATETbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOW JCSATEIHHOCTH TMpHU
BBITIOJIHCHUHN y‘Ie6HI)IX, IMO3HAaBATCJIbHBIX 3a/la4, BBIIIOJJHCHUHU XUMHUYCCKUX SKCIICPUMCEHTOB, CO3aHNN y‘-I€6HI)IX IMPOCKTOB, CTPEMJICHHA K B3aUMOIIOHUMAHHWIO
1 B3aUMOIIOMOIIIN B IIPOLECCE 3TOU yqe6H0ﬁ JACATCIIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHUEC 1 IMMOCTYIIKU CBOUX TOBapI/IHIeﬁ C IMO3UMIMHU HPABCTBCHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEACTBUI ITOCTYIIKOB,;

3) HEHHOCTH HAYYHOr0 MO3HAHUS:

MHPOBO33PEHUYECKHE MTPEICTABICHHSI O BEIIECTBE U XUMUYECKON PEaKIMi, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISAIOIINE
OCHOBY ISl IOHUMAaHUS CYIIHOCTH HAYYHON KapTHHBI MHUPA, MPEJCTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIBI, B3aUMOCBSI3SAX YeIOBEKa C
MIPUPOIHON Cpefoi, O POIM XUMUH B TIO3HAHUU YTHX 3aKOHOMEPHOCTEH;

IMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPAaBJICHHBIC Ha ITOJIYYCHHUEC HOBBIX 3HaHUH 110 XHUMHHU, HCO6X0)II/IMI)IG JJISA 00BsCHEHUS Ha6J'IIO)IaCMBIX ImponeccoB n
SIBJIGHUHM, TO3HABaTEIbHOW, MHMOPMAIIMOHHON W YHUTATENbCKOW KYJIbTYpbl, B TOM YHCJIE€ HABBIKOB CAMOCTOATEIbHOW pPAa0OTHI C yuyeOHBIMU TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHHUYECKHUMH CPEJICTBAMH HH(GOPMAIIMOHHBIX TEXHOJIOTHIA,

WHTEpEC K OOYYECHHIO M TO3HAHUWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHOM W HCCIEI0BATEIBCKON
JesITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH U YPOBHS 0Oy4YEHUS B ajbHEHIIEM,;

4) popMHupPOBaAHUSI KYJIbTYPbI 310POBbSI:



OCO3HaHHME IEHHOCTH JXM3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3J0POBBIH 00pa3 »KM3HM, OCO3HAHHWE IOCICACTBHH H
HETIPUATHE BPEIAHBIX MPUBBIYEK (YHOTPEOJICHUS alKOroJis, HAPKOTHKOB, KYpeHHs), HEOOXOANMOCTH COOJIOACHHS MpPaBMJI OE30MaCHOCTU MPU OOpalieHuHu ¢
XMMHYECKIMH BEIECTBAMHU B OBITY M peabHOM )KU3HU,

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY U3YUYEHHUIO Ppodeccuii ¥ Tpy/ia pa3IndHOro pOjAa, yBaKEHHUE K TPYAY U pe3yibTaTaM TPYIOBOH AEATEIbHOCTH, B TOM YHUCIIE HA
OCHOBE MPHMEHEHUS MPEIMETHBIX 3HAHHWW 110 XMMHUU, OCO3HAHHBII BBIOOP WHAWBUAYAIBHON TPACKTOPUH MPOJOIDKCHUSI 00pa30BaHMs C YU4ETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIeHON NpodecCHOHaIbHON JesITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpeie;

6) 3K0JOrH4ecKOro BOCUTAHMA:

9KOJIOTMYECKH IIeJIecO00pa3sHOe OTHOIICHHE K MPUPO/IE KaK UCTOUYHHUKY )KU3HH Ha 3eMIle, OCHOBE €€ CYIIeCTBOBaHMS, TOHMMaHHE [IEHHOCTH 3/J0POBOTO U
Oe3omacHoro oOpasza >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MYECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
IpaBuJ 0€3011aCHOTO MOBEACHUS MPH PadOTE C BEIIECTBAMH, a TAKXKE B CUTYalUsIX, YTPOXKAIOMINX 3/JOPOBBIO U )KU3HU JIFO/ICH;

CIIOCOOHOCTH TMPHUMEHSATh 3HAHUS, IMOJIydaeMble MPH W3YYEHUH XMMHWH, JUIS PEUICHHs 3a1ad, CBA3aHHBIX C OKPYXKAIOMIEH NMPUPOJHOW Cpemou, uis
MIOBBIIICHUS] YPOBHS 3KOJOTHUECKOW KYJIBTYpPbI, OCO3HAHHS TI00ATBFHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIEM M IyTed MX PemIeHHs] MOCPEICTBOM METOJIOB
XMMHH, SKOJIOTUYECKOT0 MBIIUICHHS, YMEHHUSI PyKOBOJICTBOBATHCS UM B ITO3HABATEIILHOM, KOMMYHHUKATUBHOW M COLMATIBHOMN MPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MeranmpeaMETHBIX pe3ysIbTaTOB BBIICNIAIOT 3HAUYMMBbIE s (POPMHUPOBAHMS MHMPOBO33pEHMs OOIIEHAy4YHbIE MOHATUS (3aKOH, TEOpHs, MPHHLHI,
runoTesa, GaxT, cucreMa, Ipolecc, SJKCIEPUMEHT U JPYToe.), KOTOPbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4EOHBIX MpeaIMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUH U3 3TUX NpPeAMETOB (POPMHUPOBATh MPEACTABICHHE O LIEJIOCTHOM HAayyHOM KapTHHE MHpa, U yHHBepcaJlbHble yueOHble JIeficTBUA (T103HABaTEIbHbIE,
KOMMYHHMKATHUBHBIE, PETYISTUBHBIE), KOTOpbIE 00eCIeurnBa0T (HOpMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIICHUIO yueOHOU
NeSITEIbHOCTH.

Ilo3naBaTeibHBIE YHHBEPCAJbHbIE YUeOHbIE 1eHCTBHS

ba3oBble Jjornueckue AecTBUS .

YMEHUSI UCIOJIB30BATh MPUEMBI JIOTHYECKOTO MBILUICHUS IPU OCBOCHUU 3HAHUMN: PACKPBIBATh CMBICI XUMUUYECKUX MOHATHH (BBIIEIATh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMU TOHSTUSMH ), HCTIOJIb30BaTh MOHATHUS AJs1 00BSICHEHUS OTACNbHBIX (DaKTOB U SBJICHHM, BHIOMPATh OCHOBAHUS
U KPUTEPUU JJIs KIACCU(PUKAIMN XUMUUYECKUX BEIIECTB U XUMHUECKUX PEaKlUi, yCTaHABIMBATh MPUIHMHHO-CIIEICTBEHHBIC CBSA3H MEXKIY 00BEKTaMU U3YYCHHUS,
CTPOUTD JIOTUYECKUE PACCYKJICHUSI (MHIYKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTUH), 1€7IaTh BHIBOJBI U 3aKJIIOYEHUS;



YMEHHE TIPUMEHSTh B MPOIECCce MO3HAHUS MOHATHS (IIPEIMETHBIC U METANpeIMETHBIE), CHMBOJIHYECKHE (3HAKOBBIC) MOJECIH, UCIOIb3yeMbIe B XUMHH,
peoOpa3oBhIBaTh MIMPOKO MPUMEHSEMbIC B XMMUU MOJCIbHBIE MPEICTABICHUS — XMMHYCCKHA 3HAK (CUMBOJI JIEMEHTA), XUMHUYecKas (hopMyiia U ypaBHEHUE
XUMHAYECKOH pEaKIMU — MpH pEIIeHUH Yy4eOHO-ITO3HABATENBHBIX 3a/a4, C YYETOM OSTHUX MOJCIbHBIX IPEICTABICHUI BBIABISATH U XapaKTEPU30BATh
CYIICCTBEHHBIC MMPH3HAKK H3Yy4aeMbIX OOBEKTOB — XHMMHUYECKHX BEIICCTB M XHMHUYECKHX PEaKIHMid, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJICACTBCHHBIC CBA3HU U MMPOTUBOPCUUA B U3YHACMBIX ITPOLCCCAX U SABJICHUAX.

Ba3oBble nccienoBaTebCKue TeCTBHUS:

YMCHHUC HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IMO3HAHHA, @ TAKKC B KAaUCCTBC OCHOBBI IJIA (I)OpMI/IpOBaHI/ISI TUIIOTE3bI 110
MPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUM;

NpUOOPETEHUE OIbITa IO TUIAHUPOBAHHWIO, OPTaHW3allMd M TPOBEICHHIO YYCHHMYECKHX OSKCIIEPUMEHTOB, YMEHHE HAOJIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIILHO TIPOTHO3UPOBATh €r0 pe3ysIbTar, (OPMYIUPOBATh OOOOIIEHHS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICAOBAHUS, COCTABISTH
oTYET O MPOICTIaHHO paboTe.

PabGora ¢ undopmanmei:

YMEHHE BHIOMPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATh HH()OPMALIMIO PA3INYHBIX BUIOB U (DOPM MPEICTABICHHS, TOTyYaeMyIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIMTEpaTypa XHUMHUYECKOTO COJAEpKaHMs, CIpaBOYHbIE MocoOus, pecypcbl VMHTepHETa), KPUTUUECKH OLIEHUBATh IPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMCHUC IMPUMCHATH PA3JIMUHBIC MCTOJAbI U 3aIIPOCHI IIPU IMOUCKE U OT60pC I/IH(l)OpMaIII/II/I N COOTBCTCTBYIOIIMX NAHHBIX, H€06XOZ[I/IMBIX JJ1s1 BBIIIOJIHCHU S
y“I€6HBIX U IIO3HABATCJIBHBIX 3a1a4 onpenenéHHoro THIIA, HpI/IO6peTeHI/IC OIIBITa B 00JIACTH UCIIOJIB30BAHUS I/IH(bOpMaIII/IOHHO'KOMMYHI/IK&TI/IBHBIX TeXHOJ’IOFHfI,
OBJIQJICHUE KYJIbTYPOH AaKTHBHOTO HCIIOJNB30BAaHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM, CAaMOCTOSTEIBHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeacTaBiICHUS
nHGOPMAIIMY ¥ WUTIOCTPUPOBATH PEIllacMble 3a/1a4H HECIIOKHBIMU CXEMaMH, JHUarpaMMaMi, IpYyruMu hopMamMu rpaduKi U UX KOMOUHAIIMSIMH;

YMEHHUE HCIIOJb30BaTh W aHAJIU3UPOBATh B Mpollecce Y4eOHOW W HMCCIIENOBATEIbCKOM JIEATEIIbHOCTH HH()OPMAIUMIO O BIMSHUU MPOMBINUICHHOCTH,
CEIILCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOIIeH IPUPOIHOM CPEIIBL.

KomMmyHukaTHBHbBIEe yHUBepcaibHble yueOHbIe 1eCTBUA:

YMEHHMs 33J1aBaTh BOIPOCHI (B X0Jie [uanora u (Win) TUCKYCCHH) 10 CYIIECTBY 00CYX/1aeMOi TeMbl, (pOPMYIUPOBATH CBOU MPEAJIOKEHNS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEAJIOKEHHOM 3a1a4u;

YMEHHUS NIPEACTABIIATh MOJyUYEHHBIE PE3YJIBTATHI MO3HABATEILHOW IEATEIBHOCTH B YCTHBIX M MUMCBbMEHHBIX TEKCTaxX; JEJIaTh IMPE3EHTALNIO PE3yIbTaTOB
BBINOJIHEHUS] XUMHUYECKOTO IKCIIEpUMEHTA (J1a00paTOPHOTO OIBITa, Ta00paTOPHOM pabOTHI IO HCCIETOBAHNIO CBOMCTB BEIIECTB, YU€OHOTO MMPOEKTA);

YMEHUS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MMO3HABATEIbHON U MUCCIIEI0BATEIBCKON IEITENbHOCTH MPH PELICHUH BO3HUKAIOIINX
npobeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIIACOBAHHUS MO3MLMHN (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX
NeMCTBHM, onpe/iesieHne KpUTepUeB MO OIIEHKE KaueCTBa BHIMIOJHEHHON pabOTHI U IpYyTHe).



PeryasiTuBHble yHHUBepPcaJbHbIe YUeOHbIE 1elCTBUS:

YMEHHUE CaMOCTOSATENILHO ONPEENATh LelU AeITeNbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
NesITeNbHOCTb, BBIOMpaTh Haubosee 3(h(PpeKTUBHBIE CIOCOOB! pelIeHusl Y4eOHBIX U MO3HABATEIbHBIX 33[a4, CAMOCTOSATENILHO COCTABIIATh UM KOPPEKTUPOBATh
MPEUIOKEHHBIN aJNTOPUTM JEHCTBUI NMPH BHINOJIHEHUH 33aJaHUN C y4€TOM IONyYeHHUs HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX,
OLICHUBATh COOTBETCTBUE IIOJIy4EHHOT'O pe3yJsIbTaTa 3asBJICHHON LIEJIU, YMEHHUE UCII0Ib30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IIPEUIaracMble B YCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbHI

B coctaBe mpeaMeTHBIX pe3yibTaTOB IO OCBOSHHIO 0053aTEIBHOTO COAEP’KaHMs, YCTAHOBJIEHHOI'O JaHHOM (enepanbHON paboueil mporpaMMoi, BBIIENSIOT:
OCBOCHHBIE 0OYYAIOUIMMHCS HAay4YHBIE 3HAHHS, YMEHHS M CIIOCOOBI JICHCTBHM, crenu(puyueckue Uis MpeIMeTHONH 001acTu «XUMHUs», BUABI IEATEIBHOCTH 1O
MOJTyYCHHUIO HOBOTO 3HAHHS, €ro MHTEPIPETAlH, MPeoOpa3oBaHUI0 U NMPHUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX M HOBBIX cuTyauusix. K koHiy oOydenus B 9
KJIacce MPeAMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHUI:

* DPACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHUI: XUMUYECKHH DJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE
BEIIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasi peakiis, XUMUUYEecKas CBsA3b, TEIUIOBOM A(PEKT peakiuuu, MoJlb,
MOJISIPHBIH 00BEM, PACTBOP, MEKTPOIUTHI, HEAEKTPOIUTHI, IEKTPOJIUTHUECKAsT TUCCOLUAINS, PEAKIUH HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTHMble M HeoOpaTHMble pEeaKlUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIECHHE H
BOCCTAHOBJICHHE, aJJIOTPONHUsl, aM(pOTEpHOCTb, XUMHUYECKasi CBS3b (KOBAJCHTHAs, MOHHAs, METaNINYEecKas), KpUCTalsInyecKkas pemérka, Koppo3us
METaJUIOB, CILJIABbI, CKOPOCTh XMMUYECKON peakuuu, npeaeapHo nonycrumas konueHnrpanus [1/IK Bemecrtsa;

e  WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHATH 3TH MOHATHS IIPU ONKMCAHUY BELIECTB U UX NIPEBPAILCHU;

e HCHOJb30BATh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTABJIECHUs ()OPMYIT BELIECTB U YPABHEHUI XUMHUECKUX PEaKLUH;

e ONpEIENATh BAJICHTHOCTb M CTENEHb OKHUCIICHHMS XUMHUYECKMX DJIEMEHTOB B COCAMHEHUSAX pPa3]IMYHOIO COCTaBa, IPUHAICKHOCTH BELIECTB K
OIpeIeIEHHOMY KJIACCy COeMHEHHH 1Mo popMyrnaM, BUJ XUMUYECKOH CBsI3U (KOBAaJICHTHAs, HOHHAs, METAJUTMYECKas) B HEOPraHUYECKUX COCMHEHUSX,
3apsil MOHa MO XUMHUYECKOW (opMmyne, XapakTep Cpeibl B BOJIHBIX PACTBOpaX HEOPraHMYECKHX COCIMHEHHMH, THUI KPUCTATUYECKOH pPeIméTKH
KOHKPETHOI'O BEILIECTBA;

e packpsiBaTh cMbicn [lepuoguueckoro 3akona [I. M. MenzaeneeBa u AeMOHCTPUPOBATh €r0 NMOHUMAaHHE: OMUCHIBATH U XapaKTEPU30BaTh TaOIUUHYIO
¢dopmy Ilepuonnyeckoil cuCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TjaBHas moArpymma (A-rpymnma)» U «mnobouHas noarpynmna (b-
rpymnna)», Majible U OOJbIlINe MepHo/Ibl, COOTHOCUTH 0003HAUEHUs, KOTOpPbIE UMEIOTCA B MEPUOAMYECKOI TaOJIuIEe, C YUCIOBBIMU XapaKTePUCTUKAMHU



CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, o0Iee Yuco JIEKTPOHOB M PACTIPEICICHUE UX 10 DJIEKTPOHHBIM CJI0SIM), OOBSICHATH
00IIIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M MX COSMHEHUH B MpeJeiax MajbIX MEPHOJIOB U TVIABHBIX MOATPYIII ¢ YIETOM CTPOCHHS MX
aTOMOB;

KJIacCU(PUIUPOBATh XUMHUYECKHE SJEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XMMHUYCCKHE peakiuu (10 YUCIYy U COCTaBY YYAaCTBYIOIIUX B PpEaKIUU
BEIIIECTB, 10 TEIJIOBOMY 3(PQEKTy, IO U3MEHEHHIO CTENIEHEH OKHCICHUSI XUMUYIECKUX JIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATH) OOIMMe U crienu(UIecKne XMMHUYECKHE CBOWCTBA MPOCTHIX W CIOXKHBIX BEIIECTB, MOATBEPK/IAsl OMHCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHIA;

COCTaBJISITh YPABHEHUS DIICKTPOJIUTHICCKON TUCCOMMALIMN KUCIIOT, IIETOUeH U COJIeH, TIOJHBIC W COKpAaIIEHHBIE YPABHEHUS PEaKIMi MOHHOTO 0OMEHa,
YpaBHEHUS PEaKIU, MOATBEPKIAOIINX CYIIECTBOBAHUE TEHETUUECKOM CBSI3U MEXKIY BEIIECTBAMU Pa3JIMUHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi TOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOT0 OajaHca STUX PeaKIuii;
IIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAICHUI B PA3JIMYHbBIX YCIOBUSIX;
BBIUUCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJI0 XUMHYECKOTO 3JIEMEHTa Mo (opMmyse COeIUHEHHS,
MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIUU;

COOMIOATh MpaBWiIa TOJB30BAHUS XHMHYECKOW TOCYIOW ¥ JIa0OpaTOPHBIM OOOpPYJOBaHHWEM, a TakKe NpaBmia oOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKITUSMH I10 BHITIOJTHCHHIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IO MOJYYSHUIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIIUU, TOITBEPKIAAIONINE KAYECTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMUI-, WOAMI-,
KkapOoHaTt-, pocar-, cunukar-, cynbhar-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpax
HEOPraHUYECKUX BELIECTB;

MIPUMEHSITh OCHOBHBIE OTEpaIlii MBICIUTENBHON NESTENbHOCTH — aHAIN3 U CUHTE3, CpaBHEHUE, 00001IeHNe, CHCTEMATU3aIINIO, BBISIBJICHHE TPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H — JIJIsl U3yYEHUS CBOMCTB BEUIECTB U XUMUYECKHUX PEAKIIHi, eCTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOI0ICHHEe, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).



TpeOoBaHMsI K YPOBHIO NOATOTOBKH Y4alIUXCH

BbINyCKHUK HAY4YUTCSH:

* OIIUCHIBATH CBOMCTBA TBépl[BIX, KUIKUX, FaSOOGPaBHBIX BCIICCTB, BbIACIIAA UX CYIICCTBCHHBIC IIPU3HAKU,

¢ XapaKTCPHU30BaTh BEUICCTBA 110 COCTaBYy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb MPUYIUHHO-CIICACTBCHHBIC CBA3HU MCKIY JaHHBIMHU XapaKTCPpUCTUKAMU
BEILIECTBA;

* PacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX MMOHATUHN «aTOM», «MOJIEKYJa», «XUMUYECKUN 3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,

«BAJICHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHININX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYII U CYITHOCTh XMMHUYECKUX PEAKIUNA C TOMOIIbIO XUMUUECKUX YPAaBHEHHIA;

* BBIYHCIIATH OTHOCUTENIbHYIO MOJIEKYJIAPHYIO  MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa B COSTUHEHUSX JIJIsl OLEHKU

UX MPAKTUYECKOW 3HAYUMOCTH;

¢ CpaBHUBATH 110 COCTAaBy OKCHbI, OCHOBAaHUS, KUCJIOTBI, COJIU,

° KJIaCCI/I(l)I/IIII/IPOBaTL OKCHUABI U OCHOBAHUA 110 CBOfICTBaM, KHCJIOTBI U COJIA 11O COCTAaBY,

* ITOJTB30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMHUYECKON TIOCYIOMH;

¢ IPOBOAUTDH HECIIOKHBIC XUMHUYCCKHUC OIIBITHI U H3.6JHOI[€HI/I$I 32 I3MEHCHUSIMH CBOMCTB BCIIICCTB

B MIPOIIECCE UX MPEBPAIICHUI; COOMI0IaTh MTpaBujIa TEXHUKN O€30MaCHOCTH MPHU MPOBEACHUT

HAOIIO/IEHUH U OTBITOB;

* pa3IMyaTh SKCIEPUMEHTAIIBHO KUCIOTHI U MIENOYH, MOJIB3YsACh UHIUKATOPAMU; OCO3HABATh

HEO0OXOUMOCTh COOTIOeHHS Mep 0€30MacHOCTH IPpU 0OpAIIeHUH C KUCIOTaMH U [IeI0YaMHU.

* pacKpbIBaTh CMbICH nepuoaudeckoro 3akona J[. . Menneneena;

* ONIMCBIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACTIPEICIICHUE YHUCIIA JIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX 2JIEMEHTOB MaJIbIX IEPHOJIOB

nepnonnqecxoﬁ CHUCTEMBI, a TAKXKXC KaJIU U KaJIbIIUs,

* pa3JIM4YaTh BUJIBI XUMHUYECKOW CBSI3M: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETMIOJISPHYIO U METaJUINYECKYIO;

* U300pakaTh NEKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00pa30BaHHBIX XUMHUYECKUMHU CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTANTUYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMYECKUX;

* XapaKTeprU30BaTh XUMHUYECKUE IIEMEHTHI U UX COCIMHEHUS Ha OCHOBE MOJIOKEHHS SJIEMEHTOB B MEPHONYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX

aTOMOB;

* XapaKTeprU30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAUCHUE TIEPHOINYECKOTO 3aKOHA U TIEPHOUICCKON CUCTEMBI XUMHYECKHX YJIEMEHTOB

J. . Menneneena;



* 00BACHATH CyTh XUMHUYECKHUX MPOIIECCOB U X MPUHIMIUAIBLHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh [IPU3HAKHU U YCIOBUS NPOTEKAHUSA XUMUYECKUX PEAKLIUI;

* YCTaHABJIMBATH MPUHAAJIC)KHOCTH XUMUYECKON PEaKIUU K ONpeAeIEHHOMY THUITY 0 OJTHOMY U3 KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) 10 YHUCITy U COCTaBy
WCXOJIHBIX BEIIECTB M MPOIYKTOB PEAKIUK (PEaKilMy COSTUHECHUS, Pa3I0KEHHsI, 3aMEIIICHUS 1 0OMeHa); 2) TI0 BBIICICHHIO WX TOTJIOMICHHIO TETIOTHI
(peakiuu 3K30TePMUYECKUE U SHIOTEPMUUECKHE); 3) MO U3MEHEHHUIO CTETICHEW OKUCIICHUS] XUMUUYECKHUX 3JIEMEHTOB (PEeaKIuu OKUCIUTEIBHO-
BOCCTaHOBUTEINBbHBIC); 4) IO 0OPAaTUMOCTH Tpoiiecca (peakiuu oOpaTuMble 1 HEOOpaTUMBIC);

* COCTABJIATH YPABHEHUS ICKTPOIUTUICCKON TUCCOIIUAIIUH KUCIIOT, MIEI0YCH, COJICH; TTOHBIC U COKpAIIEHHBIC HIOHHBIC YPaBHCHHSI PEaKkIuii OOMeHa;
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA;

* IPOTHO3UPOBATH MPOAYKTH XUMUYECKUX peakiuil no ¢popMynaM/Ha3BaHUSIM UCXOJIHBIX BEIIECTB; ONMPEAEIATh UCXOIHbIE BEIIECTBA 110
dbopMynaM/Ha3BaHUSIM MPOJTYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHHUS PEaKIUil, COOTBETCTBYIOIINX MOCIEA0BATEIBHOCTH («IIEMOYKEe») MPEeBPALICHII HEOPTaHUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB;
* BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA MPU3HAKU, CBUJIETEIBCTBYIOIINE O MPOTEKAHUN XUMHUUYECKON PEaKLH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA;

* OIPEACIISITh XapaKTep CPeibl BOJAHBIX PACTBOPOB KUCIIOT M IIEJI0UEH 110 M3MEHEHHUIO OKPACKU WHIUKATOPOB;

* IPOBOIUTH KaYECTBEHHBIE PEAKIIUH, TTOATBEPIKIAIOIINE HATUYNE B BOJHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX HOHOB

* ONPENIEISITh MPUHAIICKHOCTh HEOPTAHUISCKUX BEIIECTB K OJJHOMY M3 U3YYCHHBIX KJIACCOB/TPYIIIT: METAJUTBI U HEMETAILIBI, OKCHJIBI, OCHOBAHHUS,
KHCIIOTBI, COJIU;

* COCTaBJIATH (POPMYITBI BEIIECTB [0 UX HA3BAHUSIM;

* OIIPEAEIIATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS SJIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (DOPMYITBI HEOPTAHUYECKUX COSAMHEHUHN TI0 BAJICHTHOCTSIM M CTETICHSIM OKHCJICHHSI SJIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B
TabJIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUHN U COJIEIA;

* O0BSACHATH 3aKOHOMEPHOCTU M3MEHEHUST (PU3NYECKUX U XUMUUECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB U HEMETAJIJIOB) M X BBICIINX OKCHJIOB,
00pa30BaHHBIX AIIEMEHTAMH BTOPOTO U TPETHETO NIEPHOIOB;

* Ha3bIBaTh OOIIME XUMUIECKHE CBOMCTBA, XapaKTEPHBIC IS TPYIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEePHBIE ISl KaXKJO0TO M3 KJIACCOB HEOPTaHUUYECKHUX BEIIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKLINM, MOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHUI U COJIEH;

* OIPEAEIIATh BEIIECTBO-OKUCIUTENb U BELIECTBO-BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX;

* COCTaBJIATH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN OaNaHC (U U3yYEHHBIX PEaKIIUii) TI0 MPEJIOKEHHBIM CXeMaM PeaKITuii;

* POBOJIUTH JIA0OPATOPHBIE OIBITHI, TOATBEPKIAAOIINE XUMHUYECKHE CBONCTBA OCHOBHBIX KIACCOB HEOPTAHUUYECKUX BEIIECTB;

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:



* IPaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEHEBHOM KHU3HM;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOIEHHS ITPABUJI 3KOJIOIMUECKH 0€3011acHOr0 OBEJCHUS B OKpY Karollel IpUpoAHOil cpene;

* IOHUMATh CMBICI U HEOOXOAUMOCTb COOJIIOICHUS IPEANUCAaHUI, IpeUlaraéMblX B HHCTPYKIHMSX 10 UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU
u 1p.;

* HCIOJIB30BATh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTHU P BBIITOJHEHUHN HCCIIEI0BATEIBCKUX MPOEKTOB 110 M3YyYEHUIO CBOWCTB, CITIOCOO0OB
IIOJIYYECHUS U PACIIO3HABAHHUS BEILIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPE/ICTBA YCTHOW M MUChbMEHHON KOMMYHUKAIIUH MPH paboTe ¢ TeKCTaMH y4eOHHKA U
JIOTIOJTHUTEIBHOM TUTEPaTypOid, CIPaBOYHBIMHU TAOJIULIAMH, IPOSBIIATH TOTOBHOCTh K YBaXKECHUIO MHON TOUKH 3pEHHS TPH 00CYKICHUH PE3YIbTaTOB
BBINIOJIHEHHOHN paboThl;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BELIECTBAX U XUMUYECKUX MTPOLIECCAaX, KPUTUUECKH OTHOCUTBCA K IICEBIOHAYYHOU MH(pOpMalLuy,
HEe100pOCOBECTHON peKJIaMe, Kacarolleicsl UCIIOIb30BaHUs PA3JIMUHbIX BEILECTB.

* OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM IS IPAKTUYECKOU NeATEIbHOCTH YEI0BEKA;

* ONHCHIBATH N3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX IEPHOAMYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB Il OOBSICHEHUS U IPEABUICHUS CBOMCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh HH(OPMAIIMOHHYIO KOMIIETEHTHOCTD TIOCPECTBOM YIITyOJICHUS 3HaHUI 00 UCTOPUU CTAaHOBIICHUS] XUMHYECKOW HAYKH, €€ OCHOBHBIX ITOHSTHH,
MIEPUOIAYECKOr0 3aKOHA KAaK OJTHOTO M3 Ba)KHEMIINX 3aKOHOB IPUPOJIBI, a4 TAKKE O COBPEMEHHBIX JOCTHKECHUSIX HAYKH U TEXHUKH.

* COCTaBJIATH MOJICKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM HOHHBIM YPABHEHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLINI, TOATBEPKAAIOIINX CYLLIECTBOBAHUE B3aUMOCBI3H MEK/y OCHOBHBIMU KJIACCAMU HEOPraHUYECKHUX BEILECTB;

* IPOrHO3UPOBATH PE3yIbTaThl BO3JIEHCTBUS PA3TUUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUUECKON PeaKInu;

* IPOTHO3UPOBATh PE3YIbTAaThl BO3ACHCTBUS PA3IUUHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIOCOOHOCTH BEILIECTBA MPOSBISATH OKUCINUTENbHBIE HIIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YUETOM CTENIEHENW OKHCIIEHUSI 3JIEMEHTOB,
BXOJISIIIMX B €0 COCTAB;

* BBISIBJISITH CYIIECTBOBAHUE T€HETHUECKON B3aUMOCBSI3M MEXY BEIECTBAMH B PSAJlY: MPOCTOE BEIIECTBO — OKCUJ — T'MAPOKCH]T — COJIb;

* OPraHU30BbIBATH, IIPOBOJUTH YUEHUUECKHUE IIPOEKTHI 110 UCCIIEJOBAHUIO CBOWCTB BEIIECTB, UMEIOLIUX BaXXHOE IIPAKTUYECKOE 3HAYCHHUE.



2. COAEP)KXAHUE YYEBHOI'O IIPEAMETA
Pacnpenesienne KoiM4ecTBa 4acoB 10 pasjeiaM

KonunyectBo yacos
Paznen yueOHoro Kypca o paboueit
IIporpaMme

1. Bregenune. OOmas xapakTepucTUKa XUMHUECKUX 3JIEMEHTOB U XUMUYECKHUX peakuuii. [lepuoanueckuii 3akoH 10

u Ilepuonnueckas cucrema xumudeckux 3iaeMeHToB J.JM1.Meneneesa

2. Metaibl 15
3.Ilpaktukym 1 «CBoiicTBa METAJLJIOB ¥ UX COSIUHEHUN)» 2
4. Hemeraisl 25
5. IlpakTtukym 2 «CBOMCTBa HEMETAIIJIOB U UX COSAMHEHUI» 3
6. O0oOmeHne 3HAaHWH TO XUMHH 32 KypC OCHOBHOHM IIKOIBI. [loATrOTOBKAa K TOCYAapCTBEHHOW HTOTOBOM 11
arrectanuu (I'MA)

Uroro: 66

Coz[epmalme H3iygyaemMoro Mmarepuajia

BBenenne. O0uiasi XapakTepuCTHKA XUMHYECKHUX )JIEMEHTOB U XuMnuyeckux peaknuii. [lepmoauyeckuii 3axon u [epnoauyeckas cucrema
xumunuyeckux 3jiemenToB JI. U. Menaeneea (10 4)

XapakTepucTUKa 3JIEMEHTa IO €ro mnojoxkeHuto B Ilepmonnueckoil cucremMe xummueckux aiemeHToB [[. M. MenneneeBa. CBoMCTBa OKCHAOB, KHMCIOT,
OCHOBAaHHUH M coJiell B CBETE TEOPUH IJIEKTPOIUTUUYECKON JUCCOLMAIMM U OKUCIIEHUsA-BOCCTaHOBJIEHUs. [IoHsATHE O mepeXxoaAHbIX deMeHTax. AMPOTEPHOCTb.
I'eneTnueckuii psa nepexonHoro snementa. llepuognyecknii 3akoH u llepuoguyeckas cucrema xumuueckux anemeHToB J[. M. MenpaeneeBa. Xumudeckas
OpraHu3anys >XKMBOM M HEXUBOU NPUPOAbl. XMMHYECKHUH COCTAaB SAApa, MAHTUU U 3€MHOW KOpbl. XMMHUYECKHE 3JIEMEHTHI B KJIETKAaX XUBBIX OPTaHU3MOB.
Maxkpo- 1 MukposieMeHTsl. O0001IeHNe CBEACHU 0 XUMUYEeCKUX peakuusax. Knaccuukanus XMMHUUECKUX peakUi MO pa3IuyHbIM MPU3HAKAM: «UUCIIO U
COCTaB pearupyroumux H 00pa3yIoLUXCcsl BEIIECTB», «TEIUIOBOM 3(PQeKT», «HampaBiIeHUE», «M3MEHEHHE CTENEHEH OKHCIIEHHS 3JIEMEHTOB, 00pa3yHOIINX
pearupymoolue BelecTBa», «(a3ay, «HMCIOJIb30BaHHE KaTaau3aTopa». lIoHATHE O CKOpPOCTH XUMHUYECKOW peakiuu. PakTophl, BIHUSIOIINE HA CKOPOCTh
XUMUYecKHX peakiuil. Katanuzatops! u katanus. MTHruOUTOpsl. AHTHOKCHIAHTHI.

JdemMoHcTpanuu.
Paznuunbie ¢opmbl Tabmuuel . . MenneneeBa. Monenu aToMOB 371eMeHTOB 1—3-r0 mepuonoB. Mojieslb CTpPOEGHUSI 3€MHOTO Imapa (TonepedHbli

pazpe3). 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaklUy OT MPHUPO/IbI Pearupyrolux BelecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaklMi OT KOHLEHTPALUU
pearvpyromux BeIIeCTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOM peakUu OT IUJIOLAJAd CONPUKOCHOBEHHUS PEArupyOUINX BEIIECTB («KUILSIIUNA CIOW»).



3aBHCUMOCTh CKOPOCTH XUMHYECKOW PEAKIIMKM OT TEMIIEPATYPhl PEarupyroLIUX BEMIECTB. | OMOT€HHBIN U T€TEPOreHHbIA KaTanu3bl. @epMEHTATUBHBIN KaTau3.
HNurubuposanue.
JlaGopaTopHbie ONBITHI.

1. INony4yeHue ruIpOKCHAA MHKA U MCCIEOBAHUE €r0 CBOWCTB. 2. MoaenupoBanue nocrpoenus Ilepuoanyeckoil cucTeMbl XUMUYECKUX neMenToB 1. .
MenpneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cynbbara meau (II). 4. 3aBUCHMOCTh CKOPOCTH XMMHYECKOH PEaKIMK OT MPHUPOJIBI PEarnupyrommx
BELIECTB HA MPUMEPE B3aUMOJCHCTBUS KUCIOT ¢ METAJUIaMU. 5. 3aBUCUMOCTb CKOPOCTH XMMHYECKON peaklMH OT KOHLEHTPALUU pearupyolux BEeLECTB Ha
npUMepe B3aUMOJICHCTBUS IIMHKA C COJSHOM KHCIOTOM pa3IMYHON KOHLEHTpaluuu. 6. 3aBHCHUMOCTh CKOPOCTHM XHUMHUYECKOW peakIHH OT IUIONIaIu
COIIPUKOCHOBEHHUSI pEarupyrolux BemecTB. 7. MoAennpoBaHUE «KUIISIIETO CIO0S.

8. 3aBHCUMOCTbH CKOPOCTH XUMHUYECKON PeaKIK OT TeMIIepaTyphl pearupyrolux BelecTB Ha mpumepe B3aumoaeiictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHUCJIOTHI pa3inyHO# Temmeparypsl. 9. Paznoxkenue nepokcuaa Boaoponaa ¢ momombio okcuaa mapranua (IV) u kartamaszel. 10. OOHapykeHHe KaTajasbl B
HEKOTOPBIX MUILEBLIX MpoaykTax. 11. MHrubupoBanue B3auMoIeHCTBUS KUCIOT C METAJUIAMU YPOTPOITHHOM.

Tema 1. Metaaasl (154)
[Tonoxenune meraiioB B [lepuonnyeckoit cucreme xumudeckux sneMeHToB [[. M. MenneneeBa. Meramndeckas KpUCTAUIMYECKAsl PEIIeTKAa U METaJUTHYeCKast

XxuMudeckas cBa3b. OOmme ¢usndeckune cBoiicTBa MeTayuioB. CIUIaBbl, UX CBOWCTBA M 3HaYCHHE. XMMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHTENECH, a
TaK)Xe B CBETE MX IOJIOKEHUS B DJICKTPOXUMHUYECKOM Py HANpsDKeHHH MeTaiuioB. Kopposwst MetaimioB U crocoObl 00peObI ¢ Heil. MeTaiuibl B mpHpoIe.
Oo6urre criocoObl UX MOTYYCHHUS.

O01mas xapakTepucTUKA MIEJOYHbIX METAJJIOB.

Mertannsl B npupojie. O6mmume crocods! ux nomydeHusi. Ctpoenue atomoB. [llenounsie MeTamsl — MPOCThIE BelllecTBa. BaxkHeine coeMHeH s EI0YHbBIX
METAJIJIOB — OKCHJIbI, TUAPOKCUABI M COJIU (XJIOPHbI, KapOOHAThI, CyiIb(paThl, HUTPAThl), UX CBOMCTBAa U NPHUMEHEHHE B HApOJHOM xo3siicTBe. KamuiiHbie
yA0OpeHus.

OO01asi XapakTepuCTHKA 3J1eMEHTOB Iy1aBHO# nmoarpynns! II rpynmner.

Crpoenue atomoB. lllenouHo3emenbHbIE METAJUIBI — MPOCTHIE BellecTBa. BakHele coefuHEHMs EeI0YHO3EMENbHBIX METAJUIOB — OKCH/JIbI, THAPOKCUIBI U
COJIH (XJIOPH/IbI, KapOOHATHI, HUTPATHI, CyIb(haThl, hocdaThl), UX CBOMCTBA U MPUMEHEHHE B HAPOJHOM XO3sIICTBE.

AJIOMMHUI.

Crpoenue aroma, pu3uveckre U XUMUYECKHUE CBOMCTBA MPOCTOro BemiecTBa. COeNMHEHUS aIOMHHMS — OKCHJ M THAPOKCHI, MX aM(pOTEepPHBIA XapakTep.
Baxwnerimue conu anmromunus. [I[puMeHeHne antoMUHUA U €70 COEAUHEHUM.
Kemaeso.

& +2 +
Ctpoenue aToma, pu3nyecKre U XUMUYECKUE CBOKWCTBA MPOCTOTO BemecTBa. [ enernueckue psaasl Fe™™ u Fe 3



Baxnelimue conu xene3a. 3HaUeHHE jKeJe3a U ero COeAMHEHUH ISl IPUPOJIbI U HAPOAHOTO X035 CTBA.
JdemoHcTpaumu.

OOpa31pl METOYHbIX U IIEIOYHO3EMEIbHBIX MeTau1oB. O0pasibl cIutaBoB. B3anMmoseiicTBue HATpHs, IUTUS M KalbIHs ¢ BOIOW. B3anumoneiictBue HaTpus u
MarHus ¢ Kuciiopojom. Bzaumoseiicteue meramios ¢ Hemetauiamu. [lonydaenue ruapokcuioB xenesa (11) u (III).

JlabGopaTopHbie ONBITHI.

12. B3aumopeiicTBUE pacTBOPOB KHUCIOT U cosield ¢ MeTtainamu. 13. O3HakomiieHHMe C¢ pyaamu xenesa. 14. OxpalinBaHMe IUIAMEHU COJISIMM IIEJTOYHBIX
MeTaioB. 15. BzaumopeiicrBue kanpuus ¢ Bogoi. 16.I1oydyeHne ruipokcuia Kajaplusi U UCCIEI0BaHUE €T0 CBOWCTB.

17. Tlosyuenue ruipoKcua aJFOMUHNS U HCCIIeIOBaHUE ero cBOiCTB. 18. B3aumozeiicTBue xenes3a ¢ consiHor KucinoToi. 19. [lonydeHne ruapoKCHIoB Kee3a
(IT) u (IIT) 1 u3y4yeHue ux CBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/LUIOB M UX COeJUHEHUH (2 4)
1. [Tomy4yeHue u CBOMCTBA COCIMHEHUI METAIIOB. 2. Pelienne sKCcrepuMeHTaNbHbBIX 33/1a4 Ha PAaclOo3HABAHUE U MOJyYEeHHUE COSAMHEHUN METaJIOB.
Tema 3. Hemeranasl (25 u)

OO6mrast xapakTepuUCTUKa HEMETAIOB: ToyioxkeHue B Ilepuogmueckoit cucreme xumuyeckux anemeHToB [[. M. MenaeneeBa,0c00€HHOCTH CTPOCHHSI aTOMOB,
anekTpoorpunarenbHocth (D0) kakMmepa «HeMmeTanmuyHocTy, psan D0. Kpucramimueckoe CTpoeHHE HEMETAIOB — MPOCTHIX BEMIECTB. AJUIOTPOMHUS.
duznueckue cBoCTBa HeMETAIIOB. OTHOCUTENBHOCTD MOHATUN «METAILID» U «HEMETAILI».

Bonopona. Ilonoxenune Bomopona B Ilepuoamueckoit cucteme xumudeckux anemeHToB J[. . MenneneeBa. CtpoeHue atoma U MoJjeKyibl. Duzndeckue u
XUMHUYECKHUE CBOMCTBA BOJIOPOJIA, €T0 TIOJYYCHHE U IIPUMEHEHHE.

Bonaa.

Crtpoenue Monekysbl. BoroponHas xumudeckas cBsizb. Ousnueckue cBOHCTBAa BOABI. AHOMAJIMM CBOMCTB BOAbL. ['MapodwmibHble U THAPOPOOHBIE BELIECTBA.
Xumunyeckue cBoiictBa Boabl. KpyroBopoT Boasl B mpupoze. Bonoouuctka. Aspauust Boabl. bertoBbie punbTpsl. MuHepanabHble BOIBL. JUCTUITMPOBAaHHAS
BOJZA, €€ MOJTY4YCHHUE U IPUMECHEHHE.

O0mas xapaKkTepucTHKA rajJoreHoB.

Crpoenune atomoB. [IpocThie BemiecTBa U OCHOBHBIE COEIMHEHUS TaJIoTeHOB, UX cBoiicTBa.KpaTkue cBeneHus o xyope, 6pome, ¢prope u one. [Ipumenenue
TaJIOT€HOB M MX COEAMHEHUIN B HAPOJHOM XO3SIMCTBE.



Cepa.

Crpoenue aroma, auIOTpOIHs, CBOMCTBA U MpuMeHeHue pomOuueckon cepbl. Okcuanl cepol (IV) u (VI), ux nonyyenue, coiictBa u npumenenue. CepHas
KHUCJIOTa U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X0351MCTBE. [[pOM3BOICTBO CEPHOM KUCIIOTHI.

A3orT.

Crpoenue aTomMa U MOJEKYJbl, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOCHUE, CBOMCTBA, MoyiydyeHue u npumeHeHue. Conv aMMOHMs, UX CBOWCTBA U
npumenenue. Oxcuabl azota (II) m (IV).A3oTHas kuciaora, ee CBOWCTBAa W NpuMeHeHWEe. HuTparbl u HHUTPUTHI, MpobOjeMa HUX COICP)KAHUS B
CEJIbCKOXO03SCTBEHHON NPOAYKIUU. A30THBIE YIOOPEHHUSL.

Docdop.

Crtpoenne aToma, aljoTpOnus, CBOWcCTBa Oenoro m KpacHoro Qocdopa, ux npumeHenne. OcHOBHBIE coequHeHus: okcua ¢ocdopa (V) u oprodochopHas
kuciota, pocdarel. DochopHbie ynoOpeHUs.

Yraepona.

CrtpoeHue aToMa, aJUTOTPOIHs, CBoWcTBa Moaudukanuii, npumenenne. Oxcusl yrinepoaa (1) u (IV), ux cBoiictBa u npumeHenne. KapOoHaThI: KajbIMT, COAA,
MOTAIll, UX 3HaYEHUE B MPUPOJIE U )KU3HU YEJIOBEKa.

Kpemnuii.

CrpoeHue aroma, KpUCTAJUIMYECKUH KPEeMHUMH, ero cBoiicTBa u npumeHeHue. Oxcua kpemuus (IV), ero nmpuponnbsie pasHoBUIHOCTU. CHIIMKAThl. 3HAaYEHHE
COCIMHEHMI KPEMHUS B )KUBOU M HEXXUBOM nipupoe. [IoHATHE 0 CHIIMKATHOW MPOMBIIIIIEHHOCTH.

JdemMoHcTpanuu.

OO0pa3siiel TaJOreHOB — MPOCTHIX BeliecTB. B3anmoseicTBre rajloreHoB ¢ HaTPUEM, C allFOMUHUEM. BriTecHeHHne XJI0poM Opoma WM MOJla U3 pacTBOPOB MX
coneil. B3anmoneiicTBie cepbl ¢ MeTallaMH, BOJAOPOJOM M KHCIOpOAOM. B3ammoaeiicTBie KOHIEHTPUPOBAHHON a30THOW KUCIOTHI ¢ Mennio. [lornomenue
yIJIeM PacTBOPEHHBIX BEIIECTB MU ra3oB. BoccraHoBieHne mean u3 ee okcuaa yrieMm. O0pasisl MPUPOIHBIX COSNUMHEHHM Xjiopa, cephl, hocdopa, yrieposaa,
kpemHusi. OOpa3iibl BAXKHEHIIIHNX AJI1 HAPOIHOTO X03sicTBa Cynb(haToB, HUTPATOB, KapOOHATOB, (pochaToB. OOpa3IBI CTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. [Tonyuenne u pacno3HaBaHue Bojaopoxaa. 21. MccnemoBaHnne MOBEPXHOCTHOTO HATSKEHHS BOIBL. 22.PacTBOpeHME MEpMaHraHaTa Kajausd WM MEIHOTO
Kynopoca B Boje. 23. I'uaparanus o6e3BoxeHHoro cynbdara menu (II). 24. M3roroBieHne runcoBoro ornevarka. 25. O3HaKOMIIEHUE ¢ KOJUIEKIHEeH OBITOBBIX
¢bunbTpoB. 26. O3HAKOMIJICHHE C COCTAaBOM MUHEpaIbHOU BobI. 27. KauecTBeHHas peakius Ha TaJoreHua-uoHbl. 28. [Tomyyenne u pacro3HaBaHue KHCIOPO/Ia.
29. Topenue cepsl Ha Bo3ayxe U B kucinopoze. 30.CBoiicTBa pa3zbaBieHHON cepHOil kucnoThl. 31. M3yuyeHue cBoiicTB ammuaka. 32. Pacmo3naBanue coseit
amMoHus. 33. CBoiicTBa pa3z0aBIeHHON a30THOW KUCIOTHL. 34. B3aumMoaeicTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabto. 35. ['openue dochopa Ha



BOo3ayxe u B kucinopoje. 36. PacnosnaBanue ¢ocdaros. 37. I'openue yris B kucnopose. 38. IlomydeHne yronpHOW KUCIOTHI U M3y4€HHE ee CBOMCTB. 39.
[Tepexoxn kapboHatoB B ruapokapboHatsl. 40. Pasnoxxenue runpokapbonara Harpus. 41. [lonyueHre KpeMHEBOI KHCIOTHI M U3YYE€HUE €€ CBOWCTB.

Tema 4. IlpakTukym 2. CBolicTBa coeJUHEHUII HeMeTAJJIOB (3 4)

1. Pemenue skcrniepuMeHTanbHbIX 3a1a4d 1o teMe «lloarpynmna ramorenoBy. 2. Pemienue skcnepuMeHTaIbHBIX 3a1a4 no Tteme «lloarpymnma kuciopoma». 3.
Pemenne sxcniepuMenTanbHbIX 3a1a4 o teme «[loarpynmna azotay. 4. Pemenue skcrepuMeHTanbHbIX 3a1a4 1o teme «lloarpymma yrneponay. 5. Ilomyuenue,
coOMpaHue U pacro3HaBaHUE ra3oB.

Tema 5. O6001eHHe 3HAHMIT 10 XUMHUHM 32 KYPC OCHOBHOI1 11K0.1b1. [loaroroBka
K rocyaapcrseHHoii urorosoi arrecrauuu (F'HA) (11 v)

HepnonnquKHﬁ 3aKOH U Hepnonﬂqecxaﬂ CHUCTCMA XUMHUYCCKHUX JICMCHTOB I[ n. MeHI[eJ'IeeBa. Du3nYeCKU CMBICHI MMOPAAKOBOI'O HOMEPA 2JICMEHTA, HOMCPOB
nepuoaa 1 rpynribl. BaKOHOMepHOCTI/I W3MEHCHHS CBOMCTB RJICMEHTOB M HUX COGI[I/IHGHI/Iﬁ B ICpUOJax U Irpynmax B CBETC HpeI[CTaBHeHI/Iﬁ 0 CTPOCHUHN aTOMOB
3JICMCHTOB.

3HaueHue IEepPUOJUYECKOr0 3aKOHA. BHIbl XMMMUYECKHMX CBS3€d M THUIBl KPUCTAJUIMYECKMX pEUIETOK. B3auMOCBA3b CTPOEHUS U CBOMWCTB BEILECTB.
Knaccugukanus XuMHUYeCKUX peakuid 0 Pa3MIHbIM MTPU3HAKaM (YMCIIO M COCTaB Pearupyronmx 1 00pa3yonIixcsl BEIECTB; HATHINE

rpaHuibl paszgena (az; TermaoBoil 3¢ (dekT; U3MeHeHue CTeleHeld OKMCICHUs aTOMOB; MCIIOJIb30BaHME KaTalln3aTopa; HampajieHue mnporekaHus). CKopocTb
XUMHAYECKHUX PeaKuii v pakTopsl, BIUsIomume Ha Hee. OOpaTUMOCTh XUMHUYECKIX PEAKIUH B CIOCOOBI CMEIEHHSI XUMHYECKOTO PABHOBECHSI.

[Ipoctble U cioXHbIE BemiecTBa. MeTamibl U HEMeTallbl. | eHeTHYecKne psbl MeTalljia, HEMEeTallla U MepexogHoro meramwia. OKcuabl U TUAPOKCHUBI
(ocHOBaHMsI, KUCIOTHI, aM(pOTEpHbIE THAPOKCHIBI), coliu. VX cocTaB, kimaccupukaius U o0IMe XUMUYECKHE CBOMCTBA B CBETE€ TCOPUHU DIIEKTPOTUTHUECCKOM
JIFCCOIHAITHH.



3. TemaTnyeckoe NIAHUPOBAHUE ¢ YKA3AHHEM KOJIHYECTBA YACOB HA OCBOEHUE KAKIO0M TeMbl
(¢ ucnonvzosanuem yughposozo obopyodosanus yenmpa « Touxa pocmay)

Ne Tema ypoka KosaunyecTBo Hara
n/n 4acoB 1o IJIAHY | paxkTnueckn
BBenenne. O0uiasi XapaKTepUCTHKA XMMHYECKHX )JIEMEHTOB M XUMHYECKHUX peaKIIuii.
Iepuoauyeckuii 3aK0OH M MepUOANYECKAsE CMCTeMa XUMUYecKux 3jemeHToB J[.M.MenpaeseeBa (104)
1. XapakTepucThka »dJ€MEHTa MO0 ero mnojoxeHutro B Ilepuoanueckoil cucreme 1 01.09.2023
xumudeckux asemenToB J1. . Meneneen
2. CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBAHHMI U COJIEH B CBETE€ TEOPUHU IIICKTPOIUTHUYECKOMN 1 06.09.2023
JMCCOLMAITNU Y OKHCIICHUSI-BOCCTAHOBIICHUS
3. [Tepexoaubie 3eMeHThl. AMGPOTEPHBIE OKCUIBI U TUIAPOKCHIBI 1 08.09.2023
4, [lepuoanueckuii 3akoH u Ilepuonnueckas cucrema /. 1. MeneneeBa B cBeTe y4eHUs O 1 13.09.2023
CTPOEHHUH aToma
5. XuMuYeckasi OpraHu3alyst )KUBOM U HEXUBOU MIPUPOJIbI 1 15.09.2023
6 Bxonnas quarnoctuka 20.09.2023
7. Knaccudukanus XuMU4ecKUX peakluid Mo pa3jINuyHbIM OCHOBAaHUSM. AHAIH3 BXOJHOM 1 22.09.2023
JTMarHOCTHKHU
8. CKOpOCTh XUMUYECKOHN peaKIun 1 27.09.2023
9. Karanu3s u karanuzatopsl. O60011IeHEe U cUcTeMaTH3alus 3HaHui 1o TeMe «BBeneHne» 1 29.09.2023
10. | KontponbHas padoraNel mo teme «OOmmas XxapakKTepUCTHKAa XUMUUECKUX JJIEMEHTOB U 1 04.10.2023
XUMHYECKHX peakiuii. [lepuoanuecknii 3aK0H U IEPUOAMYECKAs CUCTEMAa XUMHUECKUX
anemeHnToB JI.M.Menneneeray
Metamnsl. [Ipakrukym Nel «CBoiicTBa MeTALI0B U MX coequHeHmii» (15+2)
11. | TTonoxenue smeMeHTOB-MeTauioB B Ilepmommueckoit cucreme . M. MenneneeBa u 1 06.10.2023
0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3nyeckue cBorcTBa MeTaioB. CIaBhL.
AHaIM3 KOHTPOJIbHOM paboThI
12. | O0Omue XUMHUYECKHAE CBOMCTBA METAIIJIOB 1 18.10.2023
13. | Metamnsl B ipupoze. Obure crnocoObl UX MOTyYeHHs 1 20.10.2023
14. | Koppo3zus MeTainioB 1 25.10.2023
15. | Pemenue pacyeTHBIX 3a/1a4 ¢ TOHATHEM MAcCOBas JI0JISl BBIXOAa MPOIYKTa 1 27.10.2023




16. | Illemounbie MeTaITBL: 00IIAsT XapaKTEPUCTHKA 1 01.11.2023

17. | CoeqnHeHNs MIETIOYHBIX METAJUIOB 1 03.11.2023

18. | lllemo4yHO3EMEIbHBIC METAJLIBI 1 08.11.2023

19. | CoenuHenus MEI0YHO3EMEIBHBIX METAIIIIOB 1 10.11.2023

20. | AmoMUHUN — MepexoIHbIN 31eMeHT. Pu3nueckue U XUMHUUYECKUE CBOMCTBA AJFOMUHUSL. 1 15.11.2023
[Tony4yeHne v MpUMEHEHHE ATFOMHHUS

21. | CoenvHeHUsT ATFOMUHHS — OKCHUJ] i THAPOKCU, X aM(POTEPHBII XapakTep 1 1711.2023

22. | Kenezo — snement VIl rpynnsr noGounoit moarpynmnsl. dusnueckue U XUMHUECKUE 1 29.11.2023
cBolicTBa xene3a. Haxoxienue B npuponae

23. C063I[I/IH6HI/I}I Kenesa +2,13, uX KaueCTBEHHOE onpesierieHue. ['eneTnueckue psibl Fe*’u 1 01.12.2023
Fe'

24. | Ilpaktuueckas padora Nel «IlomyueHnue u cBONCTBA COSAMHEHHU METAJLIIOBY 1 06.12.2023

25. | Ilpaktuueckas pabora No2 «Perienue sKCrepUMEHTANbHBIX 33/1ad Ha pacro3HaBaHUE U 1 08.12.2023
MOJTyYCHUE COSAMHCHUI METAJIOB)Y

26. | O0001eHne 3Hannii Mo TeMe «MeTalIbl» 1 13.12.2023

27. | Konrponbnas padota No2 o teme «MeTaibi» 1 15.12.2023

Hemeramusl. IIpaktuxkym Ne2 «CBoiicTBa HeMeTaJVIOB H MX COeIHHEHHIT» (25+3)

28. | O0mas xapakTepucTUKa HEeMETaJlIIOB. AHAJIN3 KOHTPOJIbHOM paboThl 1 20.12.2023

29. | O0mme XWMHUYECKHE CBOWMCTBA HEMeETa/uioB. HemeTramibl B Mpupojie M CIOCOOBI MX 1 22.12.2023
MOJTy4eHUs

30. | Bomopon 1 27.12.2023

31. | Bona 1 29.12.2023

32. | 'anorensl: o01as XxapakTepUCTHKA 1 10.01.2024

33. | CoenvHeHus TaJOreHOB 1 12.01.2024

34. | IIpaktuueckas padora Ne3 «Pemenue skcrnepuMeHTanbHBIX 3adad 1o Teme «lloarpymnma 1 17.01.2024
TaJIOTEHOB»

35. | Kucnopon 1 19.01.2024

36. | Cepa, ee pusnyeckue 1 XUMHUIECKHE CBOHCTBA 1 24.01.2024

37. | bunapHbie COeTMHEHUS CEPHI 1 26.012024

38. | CepHast KUCTIOTA U €€ COJIA 1 31.01.2024

39. | CepHas KkUCIIOTa Kak OKHcIuTeNb. [lomydeHune u npuMeHeHre CepHON KHUCIOTHI 1 02.02.2024




40. | IIpaktrueckas pabora Ned «Pemenue skcnepuMeHTaIbHBIX 3a1au o Teme «lloarpymma 1 07.02.2024
KHCIIOPOIa»»
41. | A30T u ero cBoiicTBa 1 09.02.2024
42. | AMMuak 4 ero coequaenusa. Cojit aMMOHUS 1 14.02.2024
43. | Okcunsl a3ora 1 16.02.2024
44, | A30THasi KUCIIOTa KaK 3JIEKTPOJIUT, €€ MPUMEHEHUE 1 28.02.2024
45. | A30THasi KUCIIOTa KaK OKUCIUTENb, €€ MOJyYeHue 1 01.03.2024
46. | ®octop. Coenunenus docdopa. [Tonstue o hochopHbIX ynoOpeHHIX 1 06.03.2024
47. | Yrnepon 1 13.03.2024
48. | Okcupsl yriaeponaa 1 15.03.2024
49. | YronbHas kuciota u €€ coyn. KecTKoCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUSI 1 20.03.2024
50. | Kpemuwuit 1 22.03.2024
51. | CoenuHeHust KpeMHUS 1 27.03.2024
52. | CuMkaTHas IPOMBIIIICHHOCTh 1 29.03.2024
53. | Ilpaktuueckas padora Ne5 «Ilomyuenue, cobupanue u pacrio3HaBaHHE ra30B» 1 03.04.2024
54. | O6o01eHre U crucTeMaTu3anus 3HaHuil no treme «Hemeramis» 1 05.04.2024
55. | KonrponbHas padota Ne3 o teme «Hemeramib»y 1 17.04.2024
O000menne 3HaHNI 10 XMMHUH 32 KyPC OCHOBHOI mK0.bI. [loaroroBka k rocynapcreennoi urorosoii arrecrannu (I'MA) (11 4)
56. | Ilepuonnueckuii 3akon u Ilepmonnyeckas cuctrema J[. . MenzaeneeBa B CBeTe TEOpHUH 1 19.04.2024
CTPOCHHS aTroMa. 3aKOHOMEPHOCTH M3MECHCHHS CBOWCTB JJICMEHTOB M WX COCIUHEHHUH B
nepuoAax W rpymnmnax B CBETE MPEACTABICHUN O CTPOSHUH aTOMOB 3JIEMEHTOB. 3Hau€HUE
[leprognueckoro 3akoHa. AHaJIN3 KOHTPOJIBHOU pabOThI
57. | Buapl XMMMUECKHX CBSI3€M M TUIIBI KPUCTAUIMYECKUX PEIMIETOK. B3anMOCBA3b CTpOEHUS U 1 24.04.2024
CBOWCTB BEIIECTB
58. | Knaccudukanus XMMAYECKUX peaklni MO pa3InYHbIM Ipu3HakaM. CKOPOCTh XUMHUYECKUX 1 26.04.2024
peaknuit
59. | Knaccudukanuss Heopranmueckux BemiecTB. (CBoWCTBa HEOPraHMYECKUX  BEIIECTB. 1 03.05.2024
['eHeTHUECKHUE PS/IBI METAIIA, HEMETAIJIA ¥ IEPEXOTHOTO MeTala
60. | OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 08.05.2024
61. | MonHbIle ypaBHEHUS pEaKIINU 1 10.05.2024
62. | KonrponbHas padota Ned. Pemmenne [ TA 1 15.05.2024
63. | O600meHne 3HaHUH MO KypCcy XUMUU B 9 kiacce. AHaIU3 KOHTPOJIBHON pabOThHI 1 17.05.2024




64. | Pesepsn 1
65. | Pesepn 1
66. | Pe3zepn 1

IIpunooicenue k memamuuecKkomy niAHUPOBAHUIO YPOKOE C UCNONIb308aAHUEM YUPPOB8o2o 0bOopyoosanus yeumpa « Touka pocmay

Ne IleneBas ycraHOBKa ILnanupyemble Hcnouab3oBanue
Tema ypoka Conep:xkanue
YpOKa YpOKa pe3yJbTaThbl 000py10BaHusA
19. | CoenuHenus i DKCIEPUMEHTAIILHO yCTa y | Haramk
Ha6OPaT0pPEHYI OIBIT p Y 3HaTh CBOICTBA COEIMHEHUI 3JIEKTPONPOBOJHOCTH
LIEJI0YHO3EMEIIbHBIX «BzaumoneiicTBue HOBHUTH 00pazoBaHHE
. . . KaJbLIUs M €r0 3HaYCHUE B
METAJIJIOB. M3BECTKOBOI BOJIBI C CpeIHEel 1 KUCIOH CoNn
VITIEKHCITBIM Ta30M» MIPUPOJIE ¥ KU3HU YeJIOBEKa
. 9KCHepI/IMeHTaJII)HO JOKa 3HaTB, YTO paCTBOp aMMHaKka B
42. AMMHaK U €ro COeIUHEHUs. | JlabopaTOpHBIii OMBIT ., Haruuk
. 3aTh MPUHAIIC)KHOCTh BOJIe — CNIa0BIN SJIEKTPOIIHT.
Conu aMmMOHHUSL. «OCHOBHBIE CBOIICTBa ANEKTPOTPOBOTHOCTH
pacTBOpa aMMHUaKa K YMeTh onpenensaTh 3To
aMMHUaKa 6 8
CJTabBIM SJICKTPOJTATAM CBOMCTBO C IOMOLIBIO JAaTYUKA
ANIEKTPONPOBOTHOCTH
3HaTh MPOMBINUICHHBIE U
43. Okcupl a30Ta. /leMOHCTpaIOHHbIe VI3y4uTh IPOMBIIIICHHBIE | 1aGOPATOPHBIE CIOCOOBI P ———
OTIBITHI:
- 1 J1adOpaTopHbIE CIIOCO0bI | momydenus okcuaa azora (IV), ATIHK ’
«[lonyuenne OKCUIAA30TA | 1o rvuerus okcua a30Ta ero husHIeCKHE 0 H
(IV) u m3yuenue ero v i o pH, 1aT4YUK JICKTPONPOBOA
. ’ (IV), ero cBoiicTaa, XHUMHYECKHE CBOMCTBA. HOCTH
Cg’HCTB»’ TPUMEHEHHE B YMeTh COCTABIIATH
«OKucneHne okcua a3ora -
HPOU3BOACTBE a30THOM COOTBETCTBYIOLINE YPABHEHHS
(Il) mo oxcumaa azora (IV)»; | kucioTs .
9 XUMHYECKUX peakiuii.YMeTh
«B3aumoneiicTBue okcuna
N OOBSACHATH IPUMEHEHNE
asorta (IV) ¢ Bomoit u
okcupa azora (IV) B
KHCJIOPOJIOM, TIOJTyYeHHE N
N MIPOM3BOJICTBE a30THOU
A30THOU KUCIIOTBI
KHCIIOTHI
45 A30THas KHCIIOTa Kak . OKCNEPUMEHTAILHO Jlatauk
' - JlaGopaTopHsIii OIBIT
OKMCJIUTEIIb, €€ IMOJIYYCHHUE. pas3in4yatb MOYEBUHY U YMeTh OKCIICPUMEHTAJIBHO QJICKTPOIIPOBOAHOCTHU

«Onpe;[eneHI/Ie aMMuad
HOM CCJIUTPBI U MOYECBUHBD

MUHEpaJIbHBIE YI00pEeHNUs

OIpeaAcCIATb MOYCBUHY
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