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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma y4eOHOTO mpeameTa «XuMus» Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMsI COCTAaBJICHA HA OCHOBE:

1. Tpeb6oBanuii PexepanbHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHusl, MPEIbIBIAEMBIX K Pe3yIbTaTaM OCBOCHUS
OCHOBHO# oOpa3oBatenbHOM Tporpammel (IIpuka3 MwunuctepctBa oOpazoBanus u Hayku P® ot 17 nmexabps 2010 r. Ne 1897 «OO6 yrBepxkaeHUU
(beneparbHOrO TOCYAAPCTBEHHOTO 00pa30BATEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIEro 0Opa3oBaHMs» C HM3MEHEHUSMH M JOMOJHEeHHUsMH llpukazom
MunoOpuayku Poccun ot 29 nexadpst 2014 r. Ne 1644);

2. OCHOBHBIX HaNpaBJICHUH MMPOrpamMM, BKIIIOYEHHBIX B CTPYKTYPY OCHOBHOH 00pa3oBaTeIbHOI MPOTrpaMMBI;
3. TpeGoBaHuii K ypOBHIO MOATOTOBKY O0YJAIOIIMXCS ISl IIPOBEICHUSI OCHOBHOTO TOCY/IaPCTBEHHOTO SK3aMeHa 110 XUMUH.
4. Astopckoit nporpammbl O.C. I"'aGpuensina, cooTBeTcTBYIOIIEH DenepanbuoMy ['ocymapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTY OCHOBHOTO OOIIEro
oOpa3oBaHus U JomylleHHas MuHuctepcTBoM o0pazoBanus U Hayku Poccuiickoit denepanun.
Henu peanuzanuu mMporpaMMbl: JOCTHKEHHE OOYYAIONIUMUCS PE3yIbTAaTOB M3YyYEHHUs YYEOHOTO MpenMera «XHUMHs» B COOTBETCTBUU C TPEeOOBAHUSIMU,
yTBEpKAeHHBIMU DesiepabHbIM roCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO 00IIIEro 00pa3oBaHusl.
3ajauaMu peanu3anuy MporpaMMbl y4eOHOTO TIPeIMeTa SBIISTFOTCSI:

e (¢dopMHUpOBaHHE MEPBOHAYAIHHBIX CHCTEMATH3MPOBAHHBIX MPEJCTABICHUN O BEIIECTBAX, MX IMPEBPAIICHHUSIX U MPAKTHUYECKOM NMPUMEHEHHH; OBJIAJICH e
MOHSATUWHBIM aNapaToM U CUMBOJIMYECKHM SI3BIKOM XHUMUH;

® O0OCO3HaHME OOBCKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKHM Kak oO0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYECKUX MpPEBpaICHUN
HEOPraHMYECKNX M OPTaHMYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBICHUM >KMBOW M HEKHBOW MPHUPOJIBI; YriyOJIeHHWE MPENCTAaBICHUH O MaTepUaIbHOM
€INHCTBE MUPA;

® OBJIQJICHUE OCHOBAMHU XUMHUYECKOW TPaMOTHOCTH: CITIOCOOHOCTBIO aHAJTU3UPOBATh M OOBEKTHUBHO OICHUBATH KU3HECHHBIC CUTYAIlMH, CBSI3aHHBIC C XUMUEH,
HaBBIKAaMHU 0E€30I1aCHOTO OOpaIleHUs C BEIIECTBAMH, HMCIOJIb3yeMBIMH B TOBCEIHEBHOW >KM3HU; YMEHHUEM AaHAIM3UPOBATHh M TJIAHUPOBATH HKOJOTHYECKU
0e30macHOE TIOBEICHHUE B IEJISIX COXPAaHEHUS 3I0POBbS M OKPYXKAIOIICH CPE/IbI;

e (GopMHUpOBaHHE YMEHUHN YCTAHABIMBAThH CBSI3H MEXK/Yy pealbHO HAOII01aeMBIMU XUMUYECKUMHU SIBJICHUSIMU U ITPOIIECCAMU, TIPOUCXOIAIIUMUA B MUKPOM M€,
O0OBSCHATH MPUYUHBI MHOTOOOpA3usl BEIIECTB, 3aBUCHUMOCTb MX CBOMCTB OT COCTaBa W CTPOCHHMS, a TAKKE 3aBHCHUMOCTh MPUMEHEHHS BEIIECTB OT UX
CBOMCTB;

e MpUOOpETEeHHE OIbITa MCHOJIb30BAHUS PA3MUYHBIX METOJOB H3YUEHHUs BEIIECTB: HAOMIOJCHHS 32 UX MPEBPALICHUSMHU IMPHU MPOBEICHUU HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JTa00PaTOPHOTO 000PYAOBAHUS U TPHUOOPOB;

e (opmupoBaHuEe mNpeACTaBIEHUH O 3HAUYEHUHM XUMHUYECKOM HAyKH B PEIIEHMH COBPEMEHHBIX SKOJOTHYECKMX NpobieM, B TOM YHCIE B
MPEAOTBPAIICHUA TEXHOTEHHBIX U AKOJOTHYECKUX KaTacTpod.

B cootBercTBHM ¢ (eneparabHbIM 0a3MCHBIM Y4YeOHBIM IIJIAHOM JUISI OCHOBHOTO 0OOILIero o0pa3oBaHHs U Y4eOHBIM IUIAHOM IIpOrpamMma paccyuTaHa Ha
IpernoiaBaHue Kypca XuMHUM B 9 kitacce B 00beMe 2 yaca B Hefiento (Bcero 68 4acoB).



IInanupyemble pe3yJibTaThl

JIMYHOCTHBIE Pe3YJIbTATHI

JIM4HOCTHBIE PE3yIBTAThl OTPAKAIOT COPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

[TaTproTYECKOro BOCIIUTaHUS

1) LIEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, WCTOPUYECKOMY U HAyYHOMY HACJEIUI0, NOHMMAaHMs 3HAYEHUS] XUMHUUYECKON HAyKM B >KU3HU
COBPEMEHHOIO OOIIECTBA, CIHOCOOHOCTH BIIAJICTh JOCTOBEPHON HMH(GOpPMAIMEH O TEPEIOBBIX JOCTIDKCHHSX W OTKPBITHUSX MHUPOBOM M OTCUSCTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOHCTBE MUpa U OOIICCTRA;

['paxxaaHckoro BoCUTaHUS

2) MIPEACTABIICHNUS O COLMAIBHBIX HOPMaXx U MPaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM,
y4eOHO-UCCIIEN0BATEILCKOM, TBOPUECKON U JPYrHMX BHUIAX JESITEIbHOCTH; FOTOBHOCTH K pa3sHO- OOpa3HOW COBMECTHOM JAEATEIbHOCTH MPH BHINOJTHEHHH YYEOHBIX,
[I03HABATENIbHBIX 33/1a4, BBIMIOJIHEHUH XUMUYECKHX IKCTIEPUMEHTOB, CO3/1aHUN Y4EOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO 1 B3aUMOIIOMOIIH B ITPOLIECCE ITOM
y4eOHON JEeATETbHOCTH; TO-TOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U TMOCTYIIKM CBOMX TOBapH-LIEH C MO3MIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEICTBUM TIOCTYIIKOB;

LleHHOCTH HAYYHOTO TTO3HAHMS

3) MHPOBO33PEHYECKHIX MPEJICTABIECHUN O BEIIECTBE M XUMUYECKON peaKIii, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOLINX OCHOBY
JU1Sl IOHUMaHUS CYLTHOCTH HAyYHOM KapTHHBI MUPA; TPEJICTABIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS MIPUPO/IbI, B3AUMOCBS3SX UEJIOBEKA C IIPUPOIHOM Cpeioi,
O POJIM XMUMUH B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) MI03HABaTEIbHBIX MOTHBOB, HAITPABJIEHHBIX Ha MOJy4€HNE HOBBIX 3HAHUH M0 XUMHHU, HEOOXOAUMBIX ISl 00bSICHEHHUS] HAOII0TaEMBIX ITPOLIECCOB U SIBJICHUH;

5) MMO3HABATEIBHOM, WH(MOPMAIIMOHHOM M YWTATEIbCKOM KYJIbTYPhI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHLHONH pabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHON
JIUTEPATYpO, TOCTYITHBIMU TEXHUUECKUMU CPEACTBAMU UH(OPMAITMOHHBIX TEXHOJIOTHif;

6) MHTEepeca K 00y4eHUIO U TMO3HAHMIO, JTFO003HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOSKTHON M MCCIIEIOBATEIbCKOM NIESITEIbHOCTH, K

OCO3HaHHOMY BBIOOPY HAMPaBICHHOCTH U YPOBHS 00y4YeHUS B JabHEHIIEM;

DopMupOBaHUS KyTbTYPbI 310POBbS

7) OCO3HaHMSI LIEHHOCTH YKM3HHU, OTBETCTBEHHOI'O OTHOLICHHUSI K CBOEMY 3/10pOBbIO, YCTAHOBKU Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHMS MOCIEICTBUN U HETIPUATHSA
BPEHBIX TPHUBBIYEK (YHMOTPEOJICHUS alKOTOoJIs, HAPKOTHKOB, KypEeHHUs), HEOOXOJUMOCTH COONIOJCHUS MpaBWil OE30MacHOCTH MpU OOpaleHUH C XUMHYECKUMHU
BEIIECTBAMH B OBbITY U PEaNbHOM KU3HU;

TpynoBoro Bocriutanus

8) MHTEpeca K MPaKTUYECKOMY M3y4eHHIO Mpodeccuil U Tpyna pa3- JUYHOTO poja, YBaKEHHE K TPYILy W pe3yibTaTaM TPYIOBOW JEATENbHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHEHHUSI MPEIMETHBIX 3HAaHUW MO XUMHH, OCO3HAHHOTO BBIOOpAa WHIMBUIYaIbHOM TPAGKTOPUU MPOJOJI-KEHHS OOpa3oBaHHs C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCHEUTHOM MPOo(eCCHOHATBHON ESTENbHOCTH U Pa3BUTHSI HEOOXOIUMBIX yMe- HUif;
TOTOBHOCTB JIaITHPOBATHCS B IPO(EeCCHOHAIBLHOM cpefie;

DKOJIOrM4eCKOro BOCIIUTAHUS

9) AKOJIOTMYECKH 11e71eCO00pa3HOr0 OTHOIICHUSI K MPHPOJE KaK MCTOUHMKY JKU3HH Ha 3emjie, OCHOBE €€ CYIIECTBOBAHUS, MOHHMAHHS I[IEHHOCTH 3JI0POBOTO U
0e3omacHOro o6pasa »KM3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY M TICHXHUYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTU COOIIOACHHS IPaBUIT
0e30MacHOro MOBE/ICHHS MPH PA0dOTE C BEIIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO M YKU3HU JTIOJICH;



10)  crmOCOOHOCTM MPUMEHSTH 3HAHMS, MMOJTydacMble TIPH M3y4e-HHUU XUMHH, JUIS PELICHHs 33/1ad, CBA3AHHBIX C OKPYKAIOLICH NPHU- POJHOU CPEOil, MOBBIIICHHS
YPOBHSI SKOJIOTUYECKOH KYJIbTYpbI, 0CO3HAHUS TTI00ATBHOTO XapaKTepa SKOJIOTMIECKUX MPOOIIEM U Iy-Tel MX PEIICHHUS OCPEICTBOM METOJIOB XUMHH;
11)  BKOJIOTMYECKOTO MBILUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B TI03HABATEIILHON, KOMMYHUKATHBHOM U COLIUAIBLHOM PAKTUKE .

MeTanpeaMeTHbIE Pe3YJIbTATHI

B cocTaBe MeTanpeMeTHBIX Pe3yJIbTaTOB BRIJICIISIOT 3HAYMMBIC IS ((OPMHUPOBAHUST MUPOBO33PEHUS OOIICHAYIHBIC TIOHSTHS (3a- KOH, TEOPHsl, IPUHIIMII, TUTIOTE3a, (pakT,
CHCTEMA, TIPOIIECC, IKCIIEPUMEHT H JI .), KOTOPBIE UCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX TIPEIMETax M TO3BOJISIOT HA OCHOBE 3HAHHMW M3 3TUX MPE- METOB
(dbopMHpOBaTh TPENICTABICHUE O IEIOCTHOW HAyYHOW KapTHHE MHpPA, U YHUBEPCAIbHBIC Y4eOHBbIC NCHCTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISTHBHEIC),
KOTOpBIE 00eCIeunBaroT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIIbHOMY ITAHUPOBAHHIO U OCYITICCTBIICHHUIO YICOHOH JICITETLHOCTH .

MeranpenMeTHbIe Pe3yabTaThl OCBOCHUS 00pa30BaTeIbHON MPO- TPAMMBI TI0 XUMHUH OTPAKAIOT OBJIQJICHHE YHUBEPCATHHBIMH ITO3HABATEIIBHBIMU JICHCTBUSMH, B TOM
qHCIie:

ba3oBbIMHU JIOTHYECKUMU IEHCTBUSMU

1) YMEHHEM HCIIOJIb30BATh MPUEMBI JIOTHYECKOTO MBINUICHHS TTPU OCBOCHWH 3HAHHM: PACKPBIBATh CMBICI XHMHUUYCCKHX MMOHATHH (BBIACIATH MX XapaKTepPHBIC
MIPU3HAKY, YCTAHABIMBATH B3aMMOCBS3b C JIPYTMMH TIOHSTHSMH), WCIIOJIE30BATh MOHATHS ISl OOBSICHEHUSI OT/ICNLHBIX (DAKTOB W SIBJICHUI;, BHIOMpATh OCHOBAHUS W
KPHUTEPUH YT KIIACCU(PHUKAITUN XUMHUYECKHX BEIISCTB U XMMUYCCKUX PEaKINi; YCTAHABIIMBATh MPHUNHHO-CIICICTBEHHBIC CBSI3M MEXKTY OOBEKTaMH HW3y4EHUS, CTPOUTH
JIOTHYECKUE PACCYKICHNS (MHIYKTUBHBIC, CTYKTHUBHBIC, TI0 AaHAJIIOTHH); JIe1aTh BEIBOIBI U 3aKITFOUCHHS

2) YMEHUEM IIPUMEHSATh B TIPOIlECCe TO3HAHUS IMOHATHS (TIPEIMETHBIE W METalpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIC) MOJICIH, HCIOJIB3yeMbIe B XHUMUH,
peoOpa3oBbIBaTh IIUPOKO MPHMEHSEMbIE B XUMHUU MOJEIbHBIC MPEICTaBICHUS — XWMHUUYECKUH 3HAK (CHMBOJI 3J€MEHTa), XUMHYeckas (opMyna U ypaBHEHUE
XMMHUYECKON peaky — IPU PElICHUH y4eOHO-TI03HABATEIbHBIX 33a4; C YYETOM 3THX MOJIENBHBIX MPEICTaBICHUN BBIBISTH U XapaKTepPU30BaTh Cy-I1ECTBEHHbIE
MIPU3HAKHU U3y4aeMbIX OObEKTOB — XMMUYECKHX BEIIECTB U XMMUYECKUX PEaKIIUil; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUYMHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEYUHS
B M3Yy4aeMBbIX Mpolieccax U SBICHUSX; peaiarath KPUTEPUU JUIS BBISBICHUS ITUX 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA; CAMOCTOSATENHHO BHIOM-PATh CIIOCOO PELICHUS
yueOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHHSI, BRIOMpPATh HAaOOJIee TIOIXOISAIINN C YIETOM CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPUERB),

bazoBbIME HcCIeA0BATEILCKUMU ICHCTBUSMU

3) YMECHHUEM HUCIIOJIB30BAThH ITOCTABJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUSA, a TAK)KE B KAQYCCTBE OCHOBBI IJIA (1)OpMI/Ip0BaHI/I$I THUIIOTE3EI IO ITPOBEPKE
MMPaBUJIBHOCTHU BbICKA3bIBACMbBIX Cy>KI[€HPII>i;
4) an06peTeHHe OIIbITa II0 INITAHUPOBAHWIO, OpPraHrU3allii MW IIPO- BCIACHUIO YUYCHHUYCCKHUX OKCIICPHMMCHTOB: YMCHHE Ha6J'II-O,I[aTB 3a XO- OO0M IIporecca,

CaMOCTOSITENIHHO MPOTHO3UPOBATh €ro Pe3ysbTar, (GOPMYIHPOBaTh OOOOIIEHUSI ¥ BBIBOJIBI TI0 PE3yJbTaTaM MPOBEIEHHOIO OIIbITA, UCCICIOBAHMUS, COCTABISIT OTYET O
PO JIeTIaHHOM pa-00Te;

Pabotoii ¢ nadopmarnmeit

5) YMEHUEM BBIOMpATh, aHAM3UPOBATh U MHTEPIPETUPOBATh MH- (POPMAIMIO PA3JIMUHBIX BHIOB U (POPM MpECTaBICHUS, TIOJIy9aeMyl0 M3 Pa3HbIX UCTOYHHUKOB
(HayJHONIOMYJISIpHAS JTUTEpaTypa XMMUUYECKOTO COJICPIKaHMS, CIIPABOYHbBIE TOCOOUSs, pecypchl IHTEpHe- Ta); KPUTUYECKH OIICHHUBATh IPOTHBOPEUYMBYIO M HEJIOCTOBEPHYIO
uH(pOpMaIHIO;

6) YMEHUEM NPHUMEHSATh PA3IMuHble METOAbI M 3alpochl NP MO- UCKE U 0TOOpe MH(POPMALMU M COOTBETCTBYIOLIMX IaHHBIX, HEOOXOJUMBIX /IS BBITOJTHEHHS
y4eOHBIX U MO3HABATENbHbIX 337124 ONpeIeIEHHOTO TUIIA; TPUOOPETEHHUE OMbITA B 001aCTH UCTIOIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U, OBJIaJICHUE
KyJIbTYpOM aKTMBHOTO MCIOJIB30BAaHMSI PA3IMYHBIX TOMCKOBBIX CHUCTEM; CAMOCTOSITEIbHO BBIOMpAaTh ONTUMAJbHYIO (OpMY IMpEACTaBIeHUs HH(POpPMAIUU U
WUTIOCTPUPOBATH PEIIaeMble 33/1a4H He- CIIOKHBIMU CXeMaMH, JMarpaMMaMH, JpYruMu GopMamMu TpaduKi 1 MX KOMOUHALIMSIMU,



7) YMEHUEM HCTIONb30BaTh U aHATM3UPOBATH B Ipoliecce YUeOHOH M MCCIEA0BATEIbCKON EITENbHOCTH MH(POPMAIIMIO O BIMSHUN HMPOMBIIUIEHHOCTH, CEJILCKOTO
XO034MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IIPUPOJHON CPEbL;
YHUBEpCaIbHBIMU KOMMYHUKAaTUBHBIMU JIEMCTBUSAMU

8) YMEHUEM 33/IaBaTh BONPOCHI (B XOJE JHajora W/WIM JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOW TeMbl, (POpMYIMpPOBATH CBOM MPEIJIOKEHUS OTHOCHTEIHLHO
BBITIOJIHEHUS TTPEJIOKEHHON 3a1a4u;
9) MIPUOOPETEHUE OIBITA MPE3CHTAIMH PE3YJIBTATOB BBHITIOJHEHHUS XUMHUECKOTO dKCIIepUMeHTa (JIAOOpaTOpHOTO OTBITA, TA0OPATOPHOUM PAOOTHI IO MCCIICIOBAHUIO

CBOICTB BEILIECTB, YYEOHOTO MPOEKTA);

10)  3aMHTEpEeCcOBAaHHOCTh B COBMECTHOMW CO CBEPCTHHMKAMHM MO3HABATEIILHOW M MCCIICIOBATEIBCKOM JICATEIBHOCTH MPU PEIICHHH BO3HHUKAIOLIMX MPOOJIeM Ha OCHOBE
yuéra OOLIMX HMHTEPECOB M COIJIACOBAHMS MO3UIMK (OOCYKAEHUsS, OOMEH MHEHUSIMH, «MO3rOBBIE IITYPMbD», KOOPJMHAIMS COBMECTHBIX NEWCTBHM, ONpeleseHue
KPUTEPHEB TI0 OLIEHKE KaueCTBA BHITIOJHEHHOW PaOOTHI U P .);

YHUBEpCAIbHBIMU PETYISATUBHBIMU JEUCTBUSMU

11)  yMeHHEM CaMOCTOSITEIBHO ONPEACIATh IIENH JCSITENBHOCTH, TUIAHMPOBATh, OCYIIECTBIISTh, KOHTPOJIMPOBATh M MPH HEOOXOIU-MOCTH KOPPEKTHPOBATh CBOIO
NeSITENbHOCTh, BhIOMpaTh Hambojee 3(deKkTUBHBIE CHMOCOOBI peIIeHus y4eOHBIX M TO3HABATENBHBIX 3a- JIa4, CAMOCTOSTENIFHO COCTaBJISITh WM KOPPEKTHPOBATH
MIPEATIOKEHHBIN alrOpUTM JEHCTBUI MPU BBINIOJIHEHUU 3aJIJaHUN C Y4ETOM TOJIydEeHUs] HOBBIX 3HAHUI 00 M3ydaeMbIX 00BEKTaX — BEILIECTBaX U PEaKIHAX; OLlEHUBAThH
COOTBETCTBHE MOJIyYEHHOT'0 pe3yJbTaTa 3a- SBICHHOW e,

12)  yMeHHeM UCIOJB30BaTh M AHATM3UPOBATh KOHTEKCTHI, PE/IaracMbIe B YCIOBUH 33/IaHU .

IIpeaMeTHbIE PE3YJILTATHI:

K koH1y 00ydenust B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE J0JKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YJAIOIINXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX HMOHATUH: XMMHMUYECKHH JIEMEHT, aTOM, MOJIEKYJa, UOH, KATHOH, aHMOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTh, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKMCICHUS, XMMUYECKas peaklus, XMMHUUYECKas CBs3b, TEIUIOBOM 3(QEKT peakluu, MOjb, MOJSPHbIA 00BEM,
pacTBOp, 3IEKTPOJUTHI, HEIIEKTPOJIUTHI, NIEKTPOIUTUYECKAsT JTUCCOLMALNS, PEaKMM MOHHOIO OOMEHa, KaTalu3aTtop, XMMUYECKOe paBHOBECHE, 0OpaTuMBble U
HeoOpaTUMbIe PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHbIE PEAKI[UH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHHE, AJIJIOTPOIHS, aM(POTEPHOCTb,
XUMUYECKass CBsA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYecKas), KpUCTAIIMYecKas pelIéTka, KOppo3Ws METaJlJIoB, CIUIABbl, CKOPOCTh XUMHUYECKOM peakLuu,
npenensHo pomyctumas konuentpanus [11K Bemectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX OHATUH U IPUMEHSTh 3TH NOHATHUS NIPH OMMCAHUH BELIECTB U UX NPEBPAILECHUH;

MCIOJIb30BATh XUMUUECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (JOPMYJI BEIIECTB U YPaBHEHUH XUMUYECKUX PEAKIIMA;

OIpeNieNIATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XMMHUYECKMX 3JEMEHTOB B COCIUHEHUAX PA3JIMYHOTO COCTaBAa, MPHHAUICKHOCTb BELIECTB K ONpPEAEIEHHOMY
KJlaccy COeIUMHEHHMH 1o ¢opMmylaM, BHJ XUMHUYECKOW CBs3M (KOBAJCHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCIMHEHMSX, 3apsj] HOHa II0
XUMUYECKOH (opmylie, XapakTep Cpe/ibl B BOJHBIX paCTBOPAX HEOPraHWYECKUX COeTMHEHUH, TUIT KPUCTAIUTMYECKON PEIIETKY KOHKPETHOTO BEIlECTBa;
packpeiBath cmbica llepuonudeckoro 3akona JI. M. MenzaeneeBa M JI€MOHCTPUpPOBATh €ro NMOHMMAaHHE: OMMCBIBATH M XapaKTepPH30BaTh TaOIHUUHYIO (GOopMy
[lepuoanyeckoit cucTeMbl XMMMYECKHX AJIEMEHTOB: Pa3jiMuaTh MOHATHUS «TJlaBHas noArpynmna (A-rpynna)» u «mobounas noarpynna (b-rpymma)y, Manbsie u
Oo0JIbIIIME MEPUOJIbl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIuUIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS] aTOMOB XMMHUYECKUX



AIIEMEHTOB (COCTaB M 3apsia siApa, oOIIee YUCIIO NEKTPOHOB M PACIPEICICHUE MX M0 IEKTPOHHBIM CIIOSIM), OOBACHATH O0IIHEe 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B IIpeiesaX MaJIbIX MEPUOJIOB U IIaBHBIX MOATPYIII ¢ YUETOM CTPOCHHUS UX aTOMOB;

KIIACCU(UITMPOBATh XMMHUYECKHE DJIEMEHTBI, HEOPTAHUUYECKUE BEIICCTBA, XMMHYECKHE PEAaKIUH (110 YHCIY M COCTaBY YYAaCTBYIOUIUX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3D PEKTY, MO U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUUECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME W CHEIU(PUICSCKHEe XUMHYECKHE CBOWMCTBA MPOCTHIX M CIIOKHBIX BEIICCTB, TOJTBEPXKIas OMUCAHHEC NpPHUMEpaMHu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI;

COCTABJISITh YPABHEHHUS JICKTPOJIUTUYECKON TUCCOITUAIIUU KHUCIIOT, IIEJI0YEH U COJIEH, TOJIHbIE U COKpAIlEHHBIE YPABHEHHS PEaKluii HOHHOTO 0OMEHa, ypaBHEHHS
peaKIuii, MOATBEPHKAAIOIINX CYIIECTBOBAHNE T€HETUUECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;

PacCKphIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI TOCPECTBOM COCTABJICHHS AJIEKTPOHHOTO OallaHCa dTUX PEAKIU;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIEHUN B PA3JIMYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COEeMH EHUsI, MACCOBYIO JIOJIIO
BEIIIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUH;

coOiroaTh MpaBWia MOJIb30BAHUSA XMMHUYECKOH MOcyqoi u 1abopaTopHbIM 00OpYJOBaHHEM, a TaKKe MpaBuia OOpalleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB TIO MOJTYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Ta3a);
MIPOBOJIUTH PEAKIINH, TOITBEPKIAIOININE KaueCTBEHHBIH COCTaB PAa3MYHBIX BEIIECTB: PacMo3HABATh OMBITHBIM IMYTEM XJIOPHUA-, OPOMUI-, HOIUI-, KapOOHAT-,
docdar-, crmkat-, cynbdar-, THAPOKCUI-UOHBI, KATHOHB aMMOHHUS W MOHBI M3YYE€HHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX
BEIIECTB;

MPUMEHITh OCHOBHBIE OIEpAlUU MBICIUTEIBLHOW NEATENIbHOCTH — aHallu3 U CUHTE3, CpaBHEHHE, O0O0OIIeHHE, CHCTEMaTH3alUIO, BBISBICHHE MPUYMHHO-
CIIEICTBEHHBIX CBSI3€d — JJIS1 M3y4EHHUS CBOMCTB BEIIECTB W XMMHUYECKHUX PpEaKUUN, eCTECTBEHHO-HAay4dHbIE METOJbI MO3HAHMS — HaOIIOJeHHE, HW3MEpEHHE,
MOJENTUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).

YyeOHO-TEMaTHYECKUH IIJIAH

Koa-Bo B TOM 4HCJIe:
Hassanue pasjeia YacoB | jadoparopHble | MPAKTH4YeCKHE | KOHTPOJIbHbIE
ONBITHI padoThI padoThI
1.060061eH1e 3HaHUil 110 Kypcy 8 Kilacca 5 12
2. XUMHUYECKHUE PEaKIIMK B PAaCTBOPaX AJICKTPOJHUTOB 10 15 1 1
3. HeMeTaiuisl 1 X COEIUHEHUS 25 8 4
4. MeTtajuibl 1 UX COEIUHEHUS 16 4 2 1
5. XuMHus ¥ OKpyKarouias cpena 2
6.0600111eH1e 3HaHUI 110 XMMUHU 32 Kypc OCHOBHOM MIKOJIbI. [ToaroroBka k OCHOBHOMY 7 1
roCyaapcTBeHHOMY 3k3ameny (OI'9)
Peseps 3
Bcero: 68 41 7 3




Conep:xanue pa3iejioB H TeM y4eGHOI0 Kypca

Kypc xumun 9 xinacca cTpyKTypHO MPEACTaBICH 6 TEMaMHU:

«O0o0menne 3HaHMii Mo Kypcy 8 kiacca. XumMuuyeckHe peaknun», «XuMHYeCKHe peaklUH B pacTBopax», «HemeTra/uibl M MX COeIUHEHHSD,
«MeTaJuIbl M HX COeMHEHHD», «XUMHA U OKPY:Kaolas cpeaa», «O0001IeHne 3HAHUI M0 XUMHHU 32 KYPC OCHOBHOI mKO0JbI. [10AroTOBKAa K 0CHOBHOMY
rocyaapcrBeHHoOMY 3k3ameny (OI'9)».

1. O6001enne 3Hanmii Mo Kypcey 8 kiacca — S yacon

bunapusie coenunenus. OKCHUIpI coeoOpasyrollre 1 Hecoeoopasyronye. [ uapoKcH bl OCHOBaHHS, aM(POTEPHBIE THIPOKCHIBI, KHCIOPOICOIEpKAII e
kucinoTel. CpeqHue, KUCIble, OCHOBHBIE U KOMILIEKCHBIE COJIH.

O06o00meHne cBeIeHUH 0 XUMHUECKUX peakiusaX. Kiraccupukanus XUMIYECKHX PeakIiii o pa3IndHbIM IPU3HAKAM: COCTABY U YHCITY pearupyrommx u
00pa3yoIKXCsl BEIIECTB, TEINIOBOMY 3PPEKTy, 00paTUMOCTH, U3MEHEHHIO CTETIEHEN OKUCIIEHUS 2JIEMEHTOB, 00pa3yIolUX pearupyroiue BelecTBa, arperaTHoMy
COCTOSIHUIO PEarupyIOIINX BEIIECTB, NCTIOIH30BAHUIO KaTaIH3aTopa.

[TonsiTHE O CKOPOCTH XUMHYECKOW peakiunu. PaKTophl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUNA: TPUPOJIa PEarHpyIONINX BEIIECTB, UX
KOHIICHTpAaIKsl, TEMIIEpaTypa, TIIOMAAb COTPUKOCHOBEHNUSI, HAJTMUNE KaTtanu3aropa. Karamms.

JdeMoHcTpauuu
O3HaKoMIIEHHE ¢ KOJUICKIIUSIMHU METAJIJIOB M HEMETAJUIOB.

O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUJIOB, KUCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT MPUPOAbl PEaruPyIOIINX BEIIECTB.

3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIK OT KOHIIEHTPAIMK pearupyroninx BeIeCTB.

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH OT IIOMIAIN COMPUKOCHOBEHUS PEarupyoIIUX BEIIECTB («KHUIISIIUN CION»).
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIK OT TEMIIEPATyphl pPearupyroInX BEIIeCTB.

JlaGopaTopHble ONBITHI

* BzaumoelicTBue aMmmMHuaka 1 XJ0pOBOJIOPO/Ia.

* Peaknusa HeHUTpanu3aiuu.

» HabGmonenue termoBoro 3¢ dekra peakiuy HeHTpaau3amuy.

* BzaumoeiictBue cepHoit KHUCIOThI ¢ okcuaom meau(Il).

* Paznoxenue nepokcua BOJAOPOJa ¢ IOMOIIbIO KaTanas3bl KapToQers.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUM PEaKIIUi OT IPUPOJIBI pEarupyroluX BEIIECTB Ha MPUMEPE B3aUMO/ICHCTBHS pacTBOPOB THOCYIb(haTa HATPUS U
xjopua 6apusi, THOCYIb(aTa HaTPHs U COJISTHON KUCTOTBI.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PeakIui OT MPUPOJII METAIIOB MPU UX B3aUMOJICHCTBUH C COJSTHOM KHCIOTOM.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIIMU OT MPUPOIbI KHUCIOT MPH UX B3aUMOJICHCTBUU C JKEIE30M.

* 3aBHCHMOCTb CKOPOCTH XUMHUYECKOM Peakliu OT TEMIIEPATYpBhI.

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH PEaKLUu OT KOHLEHTPALHH.

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEaKLUH OT IUIOLaId COTPUKOCHOBEHHS pearupyronnx BEIecTs.

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOM Peakluu OT KaTajau3aTopa.

2. XuMHYecKHe peakiui B pacTBOpPax 3JeKTpoanToB — 10 yacos



[TonsiTne 006 MEKTPOIUTUIECKON TUCCOIUAINN. DIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHU3M TUCCOIMALNIN 3JICKTPOIUTOB C Pa3IMYHBIM XapaKTepOM
cBs3U. CTeneHb MIEKTPOJUTHYECKON Aucconuaui. CUIIbHBIE U CJ1a0ble AIEKTPOJIUTHL.

OcCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOJIUTHUECKON qrccormanuu. Kinaccudukarus HOHOB U X CBOMCTBA. KHCIOTHI, OCHOBAHMS U COJIM KAK 3JIEKTPOJIMTHI.
Wx xnaccudukanus 1 TUCCOIHAIINS.

OO01ue XMMHUYECKUE CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU MHIUKAaTOPOB, B3aUMOJIEHCTBUE C METAJUIaMH, OKCHJIaMU U TUAPOKCUAAMH METAUIOB U
coJiIMU. MoJIeKy/sIpHbIE U MOHHBIE (TIOJHBIE U COKPAILEHHBIE) YPaBHEHUS PEaKMi. XUMUYECKHI CMBICII COKPAIIEHHBIX YPAaBHEHUN. Y CIIOBUS IPOTE KAaHUS
peakuuil MeX1y MEKTPOIUTAMHU 10 KOHIA. Psii akTHBHOCTH METaJIOB.

OOmIre XuMUYeCcKre CBOMCTBA MIEIOYEH: B3aUMOJICHCTBUE C KUCIOTAMU, OKCHIAMH HEMETAJUIOB, coisiMu. OOIIIe XMMUYECKHEe CBOMCTBA HEPACTBOPUMBIX
OCHOBAHHUU: B3aUMOJICUCTBUE C KUCIOTAMM, PA3JIOKECHHE PU HarpEBaHUU.

OO0mue XuMHUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, IIEJI0UaMHU, COJISIMU M MeTaJllaMu. B3aumoieiicTBue KUCIBIX COJIeH CO
HIeJI0YaMHU.

IM'aaponu3 kak 0OMEHHOE B3aUMOACUCTBHUE COJieH C BOJAOW. [ MIpon3 COMM CHIIBHOTO OCHOBAaHUSI U ¢1ab0M KUCIOTHL. [ aponn3 cosm ¢1aboro OCHOBaHUS U
CUJIBHOU KUCIO0THI. Bogopoaubrit mokasarens (pH).

CBoiicTBa KUCJIOT, OCHOBAHH, OKCUIOB U COJIEH B CBETE€ TEOPUHU AIIEKTPOJIUTHUECKON AUCCOIUAINY U IPEICTaBICHUNH 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

JdeMoHcTpanuu

. VcnpiTanue BeecTB U X pacTBOPOB Ha ANEKTPOTPOBOJTHOCTD.

J 3aBUCUMOCTD AJIEKTPOTPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
J JIBuKeHHe OKpallleHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.

. Onpenenenue xapakTepa Cpelibl B pacTBOpax COJIEH.

JlaGopaTopHble ONBITHI

* Jlucconmanus ciadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.
* lI3MeHeHne OKpacKu MHIMKATOPOB B KUCJIOTHOM CpeEJIE.

* Peaknusa HeUTpanu3alyu pacTBOpa HIEI0UU PA3IUUYHBIMU KHUCIOTAMMU.
* [Tomyuenue ruapokcuaa meau(ll) u ero B3auMoeicTBHE ¢ pa3TMYHBIMUA KHUCIIOTAMHU.
* BzaumoelicTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(1l).

* BzaumoieiicTBre KHUCIIOT ¢ METaJIaMH.

» KayecTBeHHas peakius Ha KapOOHAT-HOH.

* [losyueHue CTyAHSI KpEMHUEBOW KUCIIOTHI.

 KauecTBenHas peakiusi Ha XJIOPHU/I- WU CYlb(aT-UOHBI.

* lI3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOYHOMN CpeJie.

* B3auMo1elicTBYE LIEI0YEN C YIIIEKUCIIBIM Ta30M.

* KayecTBeHHas peakuysi Ha KATUOH aMMOHHS.

* [Tonyuenue runpoxcuaa meau(Il) u ero pasnoxxenue.

* BzaumoelicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tonryuenue ruapokcuaa xxemnesa(lll).



* B3anmopeiicTBue xenesa ¢ pactBopoMm cyibdara meau(ll).

IIpakTHYeckne padoThI

1. Pemienuie s3kciepuMeHTANIBHBIX 337124 110 TeME «DJIEKTPOIUTUYECKAS TUCCOIUAIUS.

3. HemeTa/u1bl M X COeTUHEHUS — 25 YacoB

CrpoeHre aTOMOB HEMETAJUIOB U MX MOJIOKEHUE B IEpUOANYECKOi cucteme. Psi anekrpoorpunarenbHoctu. Kpucramueckue perméTku HeMeTalloB —
MPOCTHIX BemecTB. Pusndeckne cBoicTBa HeMETaUIOB. O0IINe XUMIUUECKUE CBOMCTBA HEMETAIIOB: OKHCIUTEIbHbBIE U BOCCTAHOBUTEIILHBIC.

l"asorensl, cTpoeHre UX aTOMOB U MOJIEKYJ. DU3HUECKHE U XUMUUYECKHE CBOMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB TAJIOTEHOB B
3aBUCHUMOCTH OT UX TOJIOKEHUS B IEPUOIMUECKOM cucteMe. HaxoxeHue rajloreHOB B MPUPOJIE U UX MOJTydeHHe. bruonornyeckoe 3HadYeHUE U IPUMEHEHHE
raJIOreHOB.

["anoreHoBOI0OPOABI M COOTBETCTBYIOIIME UM KHUCIIOTHI: TJIABUKOBAs, COJIsiHAsi, OpOMOBOIOPOAHASL, HOJI0BOIopoaHasA. ["anorenuapl. KauecTBeHHbIE peakiyu
Ha rajloreHua-uoHsbl. [IpumMeHenne coeIMHEHNIi rajJoreHoB.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. Cepa B pupoje U €€ nmoaydeHue. AJTTOTPOITHbIE MOIU(PUKAIIUUA CEPhl U UX CBOMCTBA. XUMUUYECKUE
CBONCTBA CEpBI U €€ IPUMEHEHNE.

CepoBoI0pO: CTPOEHUE MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOMCTBA, MoIydyeHre u 3HadeHune. CepoBoopoanas kuciota. Cynb@uabl 1 UX 3HaUECHHUE.
JlromuHOBOpHI.

Oxkcun cepri(1V), ceprrcras kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(pUT-uoH.

Oxcup cepri(V]), cepnast kucnota, cyibpatsl. Kpucramioruaparst.

CepHast KMCJIOTa KaK CUJIBHBIN 271eKTposuT. CBOMCTBA pa30aBICHHONW CEPHOM KUCIOTH KaK TUMTUYHON KMCJIOTHI: B3aMMO/ICHCTBHUE C METaJIaMH,
OCHOBHBIMH U aM()OTEpHBIMH OKCUIAMH, OCHOBAHUSAMU U aM(POTEPHBIMU THIIPOKCUIaMU, cosisiMu. KadecTBeHHast peakius Ha Cynb(ar-uoH.

OO6mrast xapakTepuCTHKA 3J1eMEHTOB V A-rpyniibl. A30T, CTpPOEHHE €r0 aToMa B MOJIeKYibl. ODU3NYecCKre U XMMHUYECKHUE CBOMCTBA U TPUMEHEHHUE a30Ta.
A30T B IpHpoJie ¥ €ero OMOJIOTUYECKas POJib.

AMMMaK, CTPOCHHUE MOJIEKYJIbI M (PU3UYECKUE CBOMCTBA. AMMMaYHas BOJIA, HAIIATHIPHBIA CITUPT, TUAPAT aMMHaka. JIOHOPHO -aKIEeNTOPHBIM MEXaHU3M
oOpa3oBaHUs CBSI3U B KaTHOHE aMMOHUS. BocctanoBuTeNnbHbIE cBOMCTBA amMMmHaka. Coll aMMOHUS U UX NpuMeHeHue. KauecTBenHas peakiiys Ha KaTHOH
aMMOHHSL.

Oxcupl a30Ta: HeCoIe00pasyrole U KUCIOTHbIE. A30TUCTas KUCIOTa U HUTPUTHI. A30THas KUCJIOTa, €€ MoJlydeHue U cBoiicTBa. HUTpaThL.

docdop, ctpoenne aroma u autotponus. Pochuasl. Dochun. Oxcun hochopa(V) u pochopnas (oprodochophnas) kuciora. Docharsr.

OO6mas xapakTepucTuka 3neMeHToB [VA-rpynmnsl: 0COOEHHOCTH CTPOSHUS aTOMOB, IMTPOCTHIX BEIIECTB U COCTMHEHHUH B 3aBUCUMOCTH OT MOJIOKEHUS
AJIEMEHTOB B MIEPUOAUYECKOI cucTeMe. YTiaepoa. AIIOTPONHbIE MOAUPUKAIIMKU: anMa3, rpadut. AMOpGHBIA yriaepoa: caxa, akTUBUPOBAHHBIN yroiib. AcopOIus.
XumMmuueckue cBoicTBa yriepoaa. Kokcoxumuyeckoe mpou3BOACTBO U €ro npoaykius. Kapouisl.

Oxcup yrnepona(Il): ctpoenue monekynbl, moxydenue u cBoiictBa. Oxkeup yriaepoaa(IV): ctpoenne Mosekynsl, MOJIydeHrue U CBOMCTBA. YTOJIbHAS
kucnota. Conu yrobHOM KUCIOTHL: KapOOHATHI U THUIPOKapOOHaThL. TexHudyeckas U MUIIEBas Co/a.

Oprannueckast XUMHs. YTIJIEBOJOPOIbI.

Mertan, 5TaH ¥ MPOMaH Kak MpeaeabHble (HACHIIIICHHBIE) YIIIEBOIOPOAbl. DTUJICH U alleTHIICH KaK HempeIebHble (HEHACHIIEHHBIE) YTIIeBO0OPO/IBI.
CtpykTypHbIe GOopMyIbI BelecTB. [ opeHue yrneBoaopooB. Peakuuu neruaprupoBaHus NpeAeIbHBIX YTIEBOIOPOIOB.

CrupThl. DTUIIOBBIN CIIUPT, €r0 MOJMyYeHHe, MPUMEHEHHE U (PU3UOIOTHYECKOe NeicTBUE. TpEXaTOMHBIN CIIUPT INIUIEPUH. YKCYCHAs KHCIOTa KaK
MIPEJICTaBUTENb KApOOHOBBIX KUCIIOT.



Kpemuuii: ctpoenue aroma n HaxoxaeHue B npupojie. Cunmnnuasl u cwiiad. CeoiictBa kpeMuus. Oxeun kpeMHus(IV). Kpemuuesas kucnora u €€ comu.
[TpousBoacTBO cTekia u neMeHTa. [lpoayKuus cummkaTHONW MPOMBIIIICHHOCTH: ONITUYECKOE BOJIOKHO, KepaMuKa, dapdop, asuc. Onrtudeckoe BOJIOKHO.
Hewmerannsl B mpupoje. @pakiinoHHas IEPETOHKa )KUIKOTO BO3yXa Kak CIIOco0 MOTyd4eHHUs! KUCIOpoia, a30Ta u aproHa. [lonydyenue gocopa, kpemHus,

XJI0pa, U0J1a. DJIEKTPOJIU3 PACTBOPOB.
[Tonyuenue cepHOI KUCIOTHL: ChIPbE, XUMU3M, TEXHOJIOTMUYECKAsk CXEMa, METO] KUIISLIETO CJIOsl, IPUHLIMIIBI TEIJI000MEHA, IPOTUBOTOKA U LIUPKYJIALIU U.

Oneym. IIpon3BoAcTBO aMMHUaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAs CXEMa.
JdeMoHcTpauuu

Kosmnexnuus HemeTaiuos.

Monenu KpucTaNInYeCKUX PeIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HaTOp U MPUHIMIBI €70 PaOOTHI.

I'openune HeMeTaI0B — MPOCTHIX BELIECTB: cepbl, (hocdopa, IPeBECHOTO YIIIsl.

OO0pa31ibl TaJOreHOoB — MPOCTHIX BEIIECTB.

BzanmoelicTBre TaIOTEHOB C METaJNIaMH.

BriTecHenue xsiopa 6poMOM UM HOJa U3 pacTBOPOB UX COJIEH.

Kosmnexnust mpupoaHbIX COEMHEHUH XJIOpa.

B3anmopeiicTBre cepbl ¢ METaNIAMMU.

['openue cepsl B KHCIOpOAE.

Konnekuust cynbhuaHbIX pym.

KauectBeHHas peakuus Ha CylIbQHUA-UOH.

OO6eciBeunBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anmopeiicTBie KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEJIBIO.

OOyrnuBaHue OpraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOM.

. Huarpamma «CocTaB BO3IyXa».

. Buneodparments! u cnaiiasl «IItnasu 6a3apb.

[Tonyuenue, coOupanue u pacrio3HaBaHUE aMMHAKa.

Pasnoxxenue 6uxpoMara aMMOHHUS.

BzaumoeiicTBue KOHIIEHTPUPOBAHHON a30THON KUCIOTHI C MEABIO.

I'openune u€pHoro nopoxa.

Pa3noxxenue HuTparta Kajaus U TOpeHUE B HEM JPEBECHOTO YTOJbKa.

OO6pa3s1bl IpUPOAHBIX coeAnHeHHH (hocdopa.

I'openue pocdopa Ha BO3ayxe U B KUCIOPOJIE.

[Tomydyenue Genoro ¢ocdopa 1 UCIIBITAHHE €r0 CBOMCTB.

Komneknus «O6pa3ibsl IpUpOAHBIX COSANHEHUH yriiepoaay.

IToprper H. 1. 3enunckoro. Ilornomenne pacTBOPEHHBIX BEIIECTB UM Fa30B aKTUBUPOBAHHBIM YIJIEM.

YeTpoiCTBO MPOTUBOTA3A.



Mogenu MOnEeKysl METaHa, 3TaHa, ITWICHA U alleTUJICHA.

B3aumoeiicTBue sTriIeHa ¢ OPOMHOI BOJIOW U pacTBOPOM IEpMaHraHATa Kausl.
OO1m1re XuMUYeCcKre CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakiivsg Ha MHOTOATOMHbBIE CITUPTHI.

Komtekmust «O0pa3ibl IPpUPOTHBIX COSAMHCHUI KPEMHUS.

Kosnexknus crexiia, KepaMMKy, HEMEHTA U U3JIEIUN U3 HUX.
Komiekuust npoiyKiuy CUIMKaTHOM MPOMBIIIIJIEHHOCTH.
BuneogparmenTs! u cnaiiasl «[Ipor3BoaACTBO CTEKIIA U [IEMEHTA».
Komnexuns «IIpupoiHpie cCOeMHEHNS HEMETAIIOB.

BuneogparmenTs! u cnaiiapl «PpakiMoHHas NEPErOHKA KUJKOTO BO3AyXa».

BuneogparmenTs! u cnaiiasl «llonydyenne Bogoposa, KUCIOPOAa U TaJIOTEHOB IEKTPOIUTUYECKUM CIIOCOO0M.
Mogenu anmapaToB AJIs IPOU3BOJACTBA CEPHOM KUCIIOTHI.

Moaens KUISImero cios.
Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.
BuneodparmenTs! u crnaiiapl «[Ipon3BoicTBO CEpHOM KMCTOTHI».
BuneogparmenTs! u cnaiiasl «I[Ipon3BoacTBo amMmmuaka.
Komnekuus «Coipb€ AJ1s MOJYYEHUSI CEPHOU KUCTOTHD.
JlaGopaTopHble ONBITHI
* Pacrio3HaBaHMe TalOT€HUA-HOHOB.
» KauecTBeHHBIE peakllnu Ha CyIb(aT-UOHBI.
» KauecTBeHHas peakuys Ha KATHOH aMMOHHUSL.
* XMMHYECKUE CBOMCTBA a30THOM KHMCIIOTHI, KaK IEKTPOJINTA.
» KayectBeHHbIe peakuuu Ha (pochar-uoH.
* [Tonmyyenue u CBOMCTBA YrOJIbHON KUCIIOTHI.
» KauecTtBeHHas peakiysi Ha KapOOHAT-HOH.
* [Iponyckanue yrieKucioro ra3a 4yepes3 pacTBOp CHJIMKATa HATPHUS.
IIpakTHyeckue padoTbl
2. MI3yueHue CBOMCTB COJISTHOM KHCIIOTHI.
3. M3yueHue CBOMCTB CEPHOM KUCIIOTBHI.
4. TlonydyeHne aMMuaKa U U3y4eHHUE €r0 CBOUCTB.
5. Ilonyuenue yriekuciaoro rasa. KagecrBeHHas peakuys Ha KapOOHAT-HOHBI.
4. MeTa/ibl 1 UX coeinHeHust — 16 4acos
[TonoxeHne METaIoB B IEPUOINYECKON cCUCTEME XUMHUUECKUX 31emMeHToB /1. 1. MenaeneeBa, cTpoeHre aTOMOB U KPUCTAJUIOB METAJIOB. MeTanueckast

CBSI3b U METAJIMYECKas KpUCTaJuIMyecKast peméTka. Pu3ndeckue CBOMCTBA METAJUIOB: 3JIEKTPO- U TETJIONPOBOIHOCTh, OTPAXKAOIIAs CIOCOOHOCTD, MIIACTUYHOCTb.

UYépHble U LBETHBIE METAJLIBL.



Mertaiibl Kak BOCCTAaHOBUTENN. DIEKTPOXUMUYECKUH Pl HanpshkeHU. B3aumoelicTBue METAIIIOB ¢ HEMETAJUIAMHU, OKCHJIAMU, KUCIIOTaMH, COJISIMH.
AJIOMUHOTEPMUSL.

Oo6mas xapaktepuctuka 3eMeHToB | A-rpynmbl. OKCHIBI U THIPOKCHIBI MIEJIOYHBIX METAIIOB, UX MOJIy9eHUE, CBOMCTBA, MPUMEHEHNE. BaxkHeiue comu
IIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B MIPUPO/IE U )KU3HU YEJIOBEKa.

O6mmas xapakrepuctuka 31eMeHTOB || A-rpynmbl. OKCHABI U THAPOKCUIBI EJI0YHO3EMENIbHBIX METAJUIOB, UX MOJIYY€HHUE, CBOMCTBA U IPUMEHEHHE.
Baxneiinme coiu me09H03eMeIbHBIX METAJIOB, UX 3HAYCHHE B TIPUPOJIC U KU3HH deroBeka. KapOoHaThl 1 rHIpoKapOOHATHI KaJIbIIUs.

Bpemennas u noctosiHHast )KECTKOCTH BOJIbI. CIIOCOOBI YCTpaHEHHSI BPEMEHHOM XECTKOCTH. CrIOCOOBI YCTPaHEHHS TTOCTOSTHHON KECTKOCTH.

CoenMHEHUS aTIOMUHUS B IPUPoJIe. XUMUYECKUE CBOMCTBA amFoMUHMS. OCOOCHHOCTH OKCHA U THAPOKCHIA AIIOMUHUS Kak aM(OTEPHBIX COCTUHEHUH.
Baxneitmue conu anoMunus (Xiopu, cyabdar).

OcoOenHocTu cTpoeHus atoMa xenesa. JKeneszo B npupoje. Baxuelimue pyasl xenesa. [lonydenne uyryna u cranu. Oxcuabl ¥ ruapokcuas! sxenesa(ll) u
(IIT). Comu xene3a(Il) u (III). O6HapyxeHne KaTHOHOB XkeJie3a B pacTBOpe. 3HAUEHHE COETUHEHUH kKeesa.

Koppo3us razoBas (xumudeckast) U 3J€KTpOXUMHUYEcKas. 3alluTa METAJUIOB OT Koppo3uu. Metasuibl B ipupoje. [lonstue o meramutypruu. UépHas u
[BETHAs MeTaLTyprus. [lupoMeTammyprus, THIPOMETAILTYPrHs, dIeKTpoMeTaTyprusi. JlomeHnHbli iporiecc. [lepepaboTka yyryHa B cTaib. DIEKTPOIIN3
pacIuiaBoB.

JdeMoHcTpauuu
B3anmoneiicTBue HaTpus, TUTUS U KaJbLHs C BOJOM.

I'openue HaTpusi, MarHus U *keJje3a B KUCIOPOIE.

Bcenbika TepMuTHOM cMecH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPhI U KeJe3a, IIMHKA U CEPBI.

BzanmoeiicTBHEe alIFOMUHHIS C KUCIIOTaMH, IIIeJIOYaMH 1 BOJOM.

B3anmopeiicTBue xene3a U MEAH C XJIOPOM.

B3auMopelicTBre Mey ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIIOTOH (pa30aBICHHON W KOHIICHTP UPOBAHHOM ).
. Okpacka mi1aMeHH COeIMHEHUSMHU 1IEJIOYHbIX METAJIIOB.

. Oxkpacka I1aMeHH COEIMHEHUAMM LIEJIOYHO3EMENbHBIX METAJLJIOB.

T"amenune u3BeCcTH BOOOM.

[Tonydyenue xE€cTKOM BOABI B3aUMOICUCTBUEM YIJIEKMCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

YcTpanenue BpeMeHHOH KECTKOCTH KUIISTYCHUEM U 100aBICHUEM COJIBI.

YcTpaneHnue NoCTOsIHHOM KECTKOCTH 100aBIIEHUEM COJIBI.

MOHUTHI ¥ IPUHIIKIT UX ACUCTBUSA (BUICOPPArMEHT).

Kosnnekuust npupoiHbIX COETUHEHUIN aTFOMUHUS.

BuneodparmenTs! u cnaiiapl «OKCH]T ATFOMUHUS U €70 MOAU(DUKAITHI.

[Tomyuenue ampoTepHOTO TUAPOKCUAA ATIOMUHUS U UCCIIEIOBAHNE €TI0 CBOMCTB.

Konnekuust «XuMuueckre UICTOYHUKH TOKA.

Pe3ynprarhl AMMTENBRHOTO SKCIIEPUMEHTA 110 U3YUYEHHIO KOPPO3HH CTATIbHBIX U3ENIUNA B 3aBUCUMOCTH OT YCIIOBHI POLECCOB.
Boccranosnenue menu u3 oxkcuaa meau(1l) Bogopomom.



. Buneodparmentst u cnaiiapl « [ [pou3BOICTBO UyryHa U CTAJIH.

. Buneodparments! u cnaiiapl «3aenust U3 yyryHa v CTajim.

. Buneodparments! u cnaiiapl « [pou3BOICTBO aIIOMUHUS.

JlabopaTopHbIe ONBITHI

* B3anmopeiicTBue xenesa ¢ pactBopoMm cyibdara meau(1l).

* [TonyyeHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

* [Tonyuenne ruapokcuaoB xenesa(ll) u (111).

* KauecTBeHHBIE peakiuu Ha KaTHOHBI XkKeJle3a.

IIpakTnuyeckne padoThl

6. KéctkocTb BOJbI U CIOCOOBI €€ yCTpaHEHHUSL.

7. PemieHne 3KCIeprMEHTAIbHBIX 3a/1a4 10 TeMe «MeTaib».

5. Xumus u okpy:xamomas cpeaa - 2 yaca

Crtpoenue 3emiun: siApo, MaHTHsI, 3eMHas Kopa, Jutocdepa, ruapochepa, atmochepa. Xumudeckuit coctaB 3emuid. ['opHbie mopoibl. Munepansl. Pyabl.
Ocanounslie TopHbIe TOpobl. [lone3Hble nckonaemsle.

HcTouHNKHM XMMHUYECKOTO 3arpsi3HEHHs OKpYyXatolieil cpezbl. [ 1o6abHble 3K0JI0rH4ecKre MpoOIeMbl YeI0OBEYeCTBA: HapyllIeHHe OMOTe0XMMHUYECKHX
KpYroBOPOTOB XMMHUYECKUX 3JIEMEHTOB, NOTEIJICHHE KJIIMMaTa, KUCIOTHBIE 10U U Ap. O30HOBBIE IbIpbl. MEXTyHapOIHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl
OKPYXAIOIIEH Cpeibl OT XUMHYECKOTO 3arpsi3HEHUS. «3eI€Hast XUMUS».

JdemoHcTpauuu

. Buneodparments! u cnaiiasl «CtpoeHue 3eMiid U €€ XUMHYECKHI COCTaB.

J Konnekuust MuHEpanoB U rOPHBIX TOPO/I.

° Komnekuus «Pynpsl meTaniony.

J BuneodparmenTs! u crnaiipl «I'1obanbHble 3KOJIOTHYECKUE TPOOIEMbI YETIOBEYECTBAY.
J BuneodparmeHTs! U cliaiiibl O CTENEHH SKOJOTMYECKON YHCTOTHI TOBapa.

JlaGopaTopHble ONBITHI

* V3yuenue rpaHuTa.

* V3yueHne MapKHMpOBOK pa3IMYHbIX BUOB IPOMBIIIJIEHHBIX U MPOJIOBOJIBCTBEHHBIX TOBAPOB.

6.00001menne 3HaAHUI 110 XUMHUH 32 KYPC OCHOBHOI mIKO0.bI. [ToaroroBka k OCHOBHOMY rocyaapcrBeHHOMY dk3aMmeny (OI'J) - 7 yacos

CtpoeHue aToMa B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOT0 3JIEMEHTa B Ileproauyeckoi cucreme. CTpoeHHEe BEIecTBA: XUMUYECKas CBSI3b
U KpUCTaJIJIMUecKasl peiéTka. 3aBUCUMOCTb CBOMCTB 00pa30BaHHbIX 3JIEMEHTAMH MPOCTHIX BELIECTB (METAIJIOB, HEMETAIIJIOB, 0J1aropoJHBIX I'a30B) OT MOJIOKEHHS
3JIEMEHTOB B IIEPUOJUUECKON cucTeMe. TUIOIorus HeOpraHMUeCK1X BEIIeCTB, pa3eieHne UX Ha Kiacchl U rpynnsl. [lpeacraButeny.

[Tpu3Haku 1 yCI0BUS NPOTEKAHUS XUMHUECKUX peakiuil. TUIOI0rUa XUMUYECKUX PEaKLUii IO Pa3IMuHbIM IPU3HAaKaM. Peakunn HOHHOTO OOMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMUYECKHE CBOMCTBA COJI€00pa3yIOINX OKCUA0B, THIPOKCHIOB (OCHOBaHMUH,
KHCJIOPOACOAEPIKAINX KUCIOT U aM(POTEPHBIX THPOKCHIOB), COJEH.



KaJIEHIlapHO — TEMAaTHYIE€CKO€ IIVIAHUPOBaAHUE

Ne Tema ypoka Hara
YPOK NpoBeIeHNsl
a Ilaan dakr
1.06001eHne 3HaHMii mo Kypcey 8 kiaacca (54.)
1. Krnaccudukanus XuMHYECKUX COSAMHCHU.
2 Krnaccudukanus XuMHYecKux peakiui.
3. Knaccudukaiums XuMuueckux peaxiuu.
4 CkopocTh xuMHUecKUX peakuuid. Karanus.
5 CkopocTh xuMHUecKUX peakuuid. Karanus.
2.XuMHnuecKHe peakiuu B pacTBopax 3JeKTpoanTos (104.)
6. DNEKTPOTUTHIECKAS JUCCOIHAIIHSI.
7. OCHOBHBIE MOJIOKEHUSI TEOPUU IEKTPOJUTHUECKON TUCCOLMAIUU.
8 XUMUYECKUE CBOMCTBA KMCJIOT KaK 3JIEKTPOJIMTOB.
9 XHUMHUYECKUE CBOMCTBA KMCJIOT KaK 3JIEKTPOJIMTOB.
10. | Xumudeckue CBOMCTBA OCHOBAHUH KaK 3JIEKTPOJIUTOB.
11. | Xumudeckue CBOMCTBA COJIEH KaK AJICKTPOJIUTOB.
12. | 'maponus cosieid.
13. [Tpaktrueckas padota Ne 1. PemeHue sxcriepuMeHTaNbHBIX 33/1a4 TI0 TeMe «DJIEKTPOTUTHICCKAS JTUCCOITHAITIS.
14. | OGo0menne u cucTeMaTu3alys 3HaHUH 10 TeMe « XMMUYECKHE PEaKIIKM B PACTBOPAX).
15. | KontponbHas padota Ne 1 o TeMe « XHUMUUYECKHE PEAKIIMH B PACTBOPAX».
3. HemeTauabl U uX coequHeHus(254.)
16. | OOGmas xapakTepucTHKa HEMETAIIOB.
17. | OGmas xapakrepuctuka 3JeMeHTOB VIIA-Tpynmbsl — rajoreHos.
18. | CoenuHeHHs rajIOr€HOB.
19. | Ilpaktuyeckas pabora Ne 2. «M3yueHne CBOWCTB CONSTHON KHCIOTBI.
20. | Xanpkorensl. Cepa.
21. | CepoBonopo 1 Cynb(usl.
22. | KucinopoJiHble COeIMHEHUS CEPHI.
23. | llpaktuueckas pabota Ne 3. «3ydyeHue cBONCTB CepHOI KMCIOTBI».
24. | O0mas xapakTepruCTUKa XUMHUYECKUX dJIEMEHTOB VA-Tpynmbl. A30T.
25. | Ammuak. Co aMMOHHSL.
26. | Ilpaktuueckas padota Ne 4. «IlonydeHre aMMuaka U U3y4e€HUE €r0 CBOMCTBY.
27. | KucnopoaHble coeTMHEHHUs a30Ta.




28

KI/ICJIOpOI[HbIC COCAMHCHU a30Ta.

29. | @octhop u ero coeAMHEHUsI.

30. | Obmas xapakTepuctuka eMeHToB |VA- rpynmel. Yriaepo.

31. | Kucnopoansle coeTMHEHHUs YTIepoia.

32. | llpaktuyeckas pabora Ne 5. «Ilonyuenne yriekucnoro ra3a. KadectBenHas peakuus Ha KapOOHAT-HOHBD.
33. | Yrueroaopopl.

34. | Kucnopozacoaepskamye OpraHudaecKiue CoOeTMHEHHS.

35. | KpemHwMii 1 ero coeTMHeHMS.

36. | CunmkatHas NPOMBIIIJICHHOCTb.

37. | llomyyeHne HEMETaIIOB.

38. | IlomyyeHne BaXKHEUITUX XUMHYCCKAX COCAMHCHUI HEMETAJIIOB.

39. | O6o6menue mo reme «HeMeTayuipl M UX COSTMHEHUS.

40. | KonTpospHas padota Ne 2 o reme «HemeTamsl U MX COSTMHEHHSD)

4. MeTtasuibl U ux coeqnHenusi(164.)

41. | Ob6mas xapakTepuCcTUKa METaJIOB.

42. | XuMU4ecKre CBOWCTBA METAJIJIOB.
43 OO6mrast xapakTepucTHKa 371eMEHTOB | A-TpyTimbl.
44 OO6mrast xapakTepucTuka 31eMeHTOB | A-Tpynmbl.

45 | O6mas xapakrepuctuka || A-rpynisbl.

46 | OO6mas xapakrepuctuka || A-rpymnisr.

47. | XKEcTroCTh BOJBI U CITOCOOBI €€ YCTPAaHCHHS.

48. | Ilpaktudeckas padora Ne 6. « X KECTKOCTD BOJIBI M CITOCOOBI €€ yCTpaHSHUS.
49. | ATIOMUHUHI U €r0 COeqUHEHNUS.

50 JKenes3o u ero coequHEHUS.

51 JKenes3o u ero coequHEeHUs.

52. | llpaktuyeckas pabora Ne 7.PenieHne skcriepuMeHTAIBHBIX 3aJ1a4 10 TeMe «MeTauiby.
53. | Koppo3us MeTamioB u criocoObl 3alIUThI OT HEE.

54 | Merausl B ipupoe. [loHsTHE 0 MEeTaJUTypIrHH.

55 | Merausl B ipupoze. [loHsATHE 0 MEeTAIUTYpIrHH.

56. | O000mmenne 3HaHUN 110 TEME «MeTaaby.

57. | KontpospHast padot Ne 3 mo teme «MeTasuibiy.

5. Xumus M OKpyKawmas cpena (24.)
58. | XumMu4eckuii coOCTaB MIaHEThl 3eMIIsl.
59. | Oxpana okpy»Karouieil cpefibl 0T XUMHYECKOTO 3arpsi3HEHUS.

6.000011eHHe 3HAHMIT 110 XUMHH 32 KYPC OCHOBHO# 1IKO0JbI. [ToaroroBka k OCHOBHOMY rocyapcTBeHHOMY 3K3aMeHy (74.)




60. | Bemectna.

61. | Xumudeckue peaxiuu.

62 | OcHOBBI Heopranuveckoi xumuu. KauecTBeHHbIE peakllni Ha HOHBI 1 HEKOTOPBIE Ta3000pa3HbIe BEIIECTRA.
63 | OcHOBBI HeOpranuveckoi xumuu. KauecTBeHHbIE peaklIni Ha HOHBI 1 HEKOTOPBIE Ta3000pa3HbIe BEIIECTRA.
64. | IloBTopenue u o6o0meHue Mo Teme. [IoAroToBKa K KOHTPOJIBHOH paboTte

65. | KonTpospHas paboTa Ne 4 (uToroBasi mo Kypcy OCHOBHOM IITKOJIBI).

66. | AHamu3 KOHTPOJBLHOU paboThl. [loaBeIeHre HTOTOB TOAa

67 | IloBropenue

68 | IloBTOpeHme

Jlureparypa

1.Xumust. 9 kmacc: yue6. st oomeooOpasosart. opranusanuii/ O. C. I'abpuensH, U.I'. Octpoymos, C. A. CnankoB. — 2-¢ u3n. M.: [Ipocsemenne, 2020. —
223.: v

2. Xumus. 9 kmacc: Pabouas terpams k yaeOnuky O. C. INabpuensua, U. I'. Octpoymona, C. A. CrnagkoBa «Xumus. 8 kimace» / O. C. I'abpuensH, C. A
Cnankos, U. I'. OctpoymoB. — M.: ITpocsemenue, 2020. — 144 c.



