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Paszpen 1. HOACHUTEJIBHASA 3AITMCKA

HopMatuBHO-TIpaBOBbIE  TOKYMEHTBI, OOECHEYMBAIONIME OPTraHU3ALUIO
o0pa3oBaTeIbHOM AEATENBHOCTU MO yuyeOHOMY mpenMery «Xumusi» B 2024/2025
y4eOHOM roAy:

— @enepanbHblii 3akoH 0T 29 gnekabps 2012 r. Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii @denepanumy;

— @enepalbHBIl  TOCYJApCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHIAPT
OCHOBHOTO 0011ero oopasoBanus (yTB. mpuka3oM Munnpocseuienus Poccun ot

31 mas 2021 r.
Ne 287) (mamee — ®I'OC O0OO0)

- @enepaibHbld rOCYAapCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO
obmero oOpaszoBaHusi (yTB. mpukazom MunoOpHayku Poccum ot 17 mas
2012 r.

Ne 413) (nanee — ®I'OC COO);

— npuka3z Munnpocsenieaust Poccun ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHUU W3MEHEHUN B (QeaepaibHblii TOCYIapCTBEHHBIH 00pa3oBaTebHbBIN
CTaHAApT CpeaHero oOmero o0pa3oBaHUs, YTBEPXKIEHHBIM  MPUKA30M
MunucrepctBa o0pazoBaHusi U Hayku Poccuiickoit @enepanuu ot 17 mas 2012
r. Ne 413»);

— QenepanpHasi oOpa3oBaTelibHass MpOrpaMma OCHOBHOTO  OOIIEro
obOpazoBanus (yTB. nmpukazoM Munmnpocsemenus: Poccun ot 18 mas 2023 r. Ne

370) (manee — ®OII OO0);

— QenepanbHasi oOpa3zoBarenbHas MporpaMmMa CpeAaHero  oOIIero
oOpazoBanus (yTB. mpukazom Munmnpocsenienusi Poccun ot 18 mast 2023 r. Ne
371) (nanee — ®OII COO);

— @enepanbHas paboyasi MmporpaMma OCHOBHOTO 0OIero oOpa3oBaHUs
ydgeOHOoro mpeameTra «Xumus» (06a30BbIi W yrayOn€HHBI ypOBHH) (nanee
— ®PIT O00);

— @enepanpHas paboyas MporpaMma CpeaHero oOIero oOpa3oBaHHS
yueOHOoro mpenmera «XuMus» (0a30BbI U YrIyONEHHBIM YPOBHH) (fanee —
@OPII COO);

— npuka3 MunmnpocBemennss Poccum ot 21 despans 2024 1. Ne

119
«O BHeceHuu u3mMeHeHut B mpuioxkenust Ne 1 u Ne 2 k mpukazy MunucrepcTsa
npocBemenuss Poccmiickoit ®epepanmu ot 21 centabps 2022 1. Ne
858

- «O6 YTBEPKACHUU dbenepanbHOTO nepeyHs Y4eOHUKOB,
JOIYIICHHBIX K MUCIOJIb30BAHUIO MIPU PEATU3ALMH UMEIOIIUX FOCYJaPCTBEHHYIO
AKKpeIuTaluui 0o0pa3oBaTeNbHBIX NPOrpaMM HayaJlbHOI'O OOLIEro, OCHOBHOIO
o011ero, cpelHero o0uiero 00pa3zoBaHUs OPraHU3aLMIMU, OCYHIECTBISIOIUMHU
0o0pa3oBaTelbHYI0 JIE€ATEIbHOCTh W  YCTAHOBJEHUS MPEIEIbHOIO CpOKa
HCIT0JIb30BaHUS UCKIIFOUEHHBIX YUYEOHUKOBY.



QdenepanpHas pabouas mporpaMmMa IO XHMHHA OCHOBHOTO  0OIIEro
oOpazoBanus (yriyOJn€HHBIH YpPOBEHb) COCTaBJI€HA Ha OCHOBE TpeOOBaHMM K
pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTCIBHOW MPOrpaMMbl OCHOBHOTO
obmero obpazoBanusi, npeacrasieHHbix B PI'OC OO0, ¢ yuyerom denepanbHO U
paboueil mporpamMMbl BOCIIUTAHUS.

denepanpHas paboyas mporpaMMa IO XUMHUU pa3padoTaHa C IEJIbIO
OKa3aHHUS METOJIUYCCKON MOMOIIY YYHUTETIO B CO3JIaHWM pabodel MporpamMMbl 10
y4eOHOMY TMPEAMETY.

[Iporpamma 1Mo XuMUM MaéT MPEJACTABICHUE O IEJAX, OOIled cTpaTeruu
oOydeHMs, BOCTHMTAHHMS M Pa3BUTHA OOYYaIONMIUXCS CPEACTBAMH Y4EOHOTO
npeaIMeTa, YCTaHABJIMBACT  00s3aTEIHHOE MIPEIMETHOC coJiep>KaHue,
npeaycMaTpUBacT pachpelelieHue €ro 1o KiaccaM W CTPYKTypHpOBaHHUE TIO
paszzieisaM M TeMaM TMPOrpaMMbl 10 XHMHH, OINPEICISICT KOJUYCCTBCHHBIC U
KayeCTBCHHBIC XapaKTePUCTUKH CoJIep KaHMS, PEKOMEHyEeMYIO
MOCJICIOBATCIBHOCTh ~ W3YYCHHS XHMHH C  y4ETOM  MEXKIPEAMETHBIX M|
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKHM  Y4eOHOTOo  TIpollecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaronuXxcs, OIpEaeaseT BO3MOXKHOCTH IIpeaMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 coiepKaHusl.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (popMuUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAICHUSIX
HHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOAE, O MyTSIX PEHICHHS TI100aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JIJII  CaMOpas3BUTHUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U ()YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEMH
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEeNbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMHUT CO CHEeIU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIS/1a HA €UHCTBO TIPHUPOJIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMS K €CTEeCTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B AKOJIOTHIECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  sBISIETCS  MEeAaroruuecKu
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSITUU
OPraHN4eCKON XHUMUH.

CrpykTypa coaep:kaHHsl MPOTPaMMbl 1O XUMHH C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ uzyueHuto. Colep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonuueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

— YYE€HUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JTUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOJIYyYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl 10 XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIONICH HAYYHOW KapTUHBI MUpPa B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOoJaM MO3HaHUA B Hayke. M3ydyeHume XuUMHUM NPOUCXOIUT C MPHUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroluui MHpY,
«buomnorus. 57 knacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amaya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMHM CUCTEMBI XMMHUUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKUX IOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B
OpUOOIIEHNN K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YYCHHH BEIIECTB W
XAMHYECKUX peaKiuii, B (GOPMUPOBAHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBLHOM U Yy4EOHO-HCCIIEIOBATEIIbCKON
NEeATEeNIbHOCTH, OCBOCHMM MpaBui Oe30macHOro oOpallleHHusl ¢ BelleCTBaMu B
MMOBCEHEBHOM KU3HMU.



[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETU TaKUE IEITH, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJIICHHOCTh OOydYeHHsT Ha CHUCTEMAaTHYeCKOe TMPHOOIICHHE
O0yJaromMXxcss K CaMOCTOSITENIbHON MO3HABATENbHON JAESITeTbHOCTH, HAyYHBIM
METOoZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00YUYaIOIUMUCS
OTBITa Pa3HOOOpPA3HOW NEATETHHOCTH, MO3HAHWS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIMIA), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATHPHOH W E€CTECTBCHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCIIE YMEHUH OOBSCHATh W OIICHWBATH SBJICHHUS
OKPY)KaroIllero MHpa, WCIOJIb3Yysl 3HAHUS W OIBIT, MOJyYCHHBIC MPH H3YYCHHUH
XHMUH, TPUMEHATh HMX TPH PEIICHWH TPoOJIeM B TOBCEAHCBHOW KHU3HU W
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHHe y O0O0ydYaroIIMXCS TyYMaHMCTUYECKUX OTHOIIECHUH,
INOHUMAaHUSl IEHHOCTM XMMMYECKUX 3HAHUN M BbIPAaOOTKH 3SKOJOTHYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY U TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpPaHEHUs CBOETO 3/10POBbs U OKPYKArOIIeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0y4eHHUSI.

OO1iee yuciio 4acoB, OTBEAEHHBIX IS U3Y4YEHHMs] XMMHMHM Ha YPOBHE OCHOBHOTO
obmiero oOpa3zoBaHus, cocTaBiseT 68 yacoB (2 yaca B Hezaenio). KOHTPOJIBHBIX

pabort 4, mpakTuueckux pador -7.

Paspnen 2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
INPOTPAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA (YTIYBJIEHHBIA YPOBEHD).

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHHUSI MPOTPAaMMbl OCHOBHOTO OONIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ¢ OOYyYECHHsS] XUMHUU B €IWHCTBE y4YeOHOU W
BOCIIUTATEIIBHON NESATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPHUHATBHIMU B



oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHMs, CAMOPA3BUTHUS U COLIMAIIM3AIMU O0yUYarOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPaXKAOT  TOTOBHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TO3UTHUBHBIX IEHHOCTHBIX OpPHEHTALMH W
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS .

LEHHOCTHOTO OTHOLIECHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEIHWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAyKU B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BNAJIETh JIOCTOBEPHOM HMHQOpMaLuei o
NEPEIOBbIX JOCTUKEHUSIX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 0OIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKIMUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEOBATEIbCKOW, TBOPYECKOM M JPYrUX  BHJAX
NeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NESITEIHHOCTH TIPHU
BBITIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpolecce ITOW Y4eOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI !

MHUPOBO33PEHUYECKUE TMPEICTABICHHUS O BEIIECTBE M XUMHYECKOM pEaKlUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHA NPUPOJbI, B3aUMOCBA3SAX 4YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUW I10
XUMHH, HEOOXOIUMBIE NJisi OOBSICHEHHS HaOII0IaeMbIX IPOIECCOB W SIBICHHM,
MO3HABATEIbHON, WH(DOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYpPBHI, B TOM YHCIE
HAaBBIKOB CaMOCTOATETHHON palbOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOUN
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpEACTBAaMU HH(OPMAIIMOHHBIX
TEXHOJIOTHU;

UHTEpEeC K OOyYeHWI0O W TO3HAHWIO, JIF0O03HATETHHOCTh, TOTOBHOCTH W
COCOOHOCTh K  camM0OOpa3OBaHUIO, MPOEKTHOM M  HUCCIEAOBATEIBCKOM
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABICHHOCTH W YPOBHS OOYy4Y€HHUS B
JTaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHUE IICHHOCTH U3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpallleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pealIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY M3yUeHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAy M pe3yibTaTaM TPYAOBOM AEATETLHOCTH, B TOM 4YHUCJE Ha
OCHOBE TNPUMEHEHMsS] TMPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOP
WHJUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHuUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOM Cpeie;

6) 7K0JI0rH4eCcKOro BOCIUTAHHUS:

IKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAaHUE 1IEHHOCTU 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nuecKoMy MU TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJEHUS
paBMJI 6€30MaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIIUSX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydyaeMble MPU U3YUYEHUH XUMUH, HJIA
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYXAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX peIlIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHUPOBO33pEHUS OOIICHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, SKCIIEPUMEHT U JIPYToe€.), KOTOPhIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEITOCTHOM
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE €CTBUA (ITO3HABATEIIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIC), KOTOpPhIe oOOecrmeuynBarOT (HOpPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO W OCYIIECTBICHUIO y4eOHOU
NeSATEeIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YyYeOHbIE eiicTBUSA

ba3oBble Jornueckue aAeiicTBU:



YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHHWHA: PACKPBIBATH CMBICI XUMUYECKHUX TMOHSATHH (BBIACIATh UX XapaKTepPHBIC
MIPU3HAKY, yCTaHABIMBATh B3aMMOCBSA3b C JAPYTMMHU TOHITHUSIMH), UCIIOIH30BAThH
MOHATHUS JIs1 OOBACHEHUS OTNIENbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh MPUYMHHO-CJIEJCTBEHHBIC CBSI3U MEXKAY OOBEKTaMU H3YyUCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTUN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh HIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmylia U YypaBHEHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH yuyeOHO-TI03HABATENBHBIX 3a/1a4, C y4ETOM
ATUX MOJIEIBHBIX TPEACTaBICHUM BBISBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICJACTBEHHBIE CBS3U U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejgbcKkue AeCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI IJisi (OPMHUPOBAHHUS THUIIOTE3BI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpuOOpEeTeHne OMbITa MO IUJIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHEe HaOIogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, GopMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISTH OTUYET
0 MpojieaHHoM pabdore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMy0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONyJIIpHAsE JUTEpaTypa XUMHUYECKOTO COJEpXKaHUsS, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MPUMEHSITh Pa3IMYHbIE METOJbI M 3alpochl MPU MOUCKE U OTOOpE
uHOpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAWUMBIX [IJISi BBITOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEEIEHHOTO TUTIA, TPUOOPETEHNE OTbITa B
0o0JacTH  WCTOJB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMYHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOUPATHh ONTUMANIbHYIO ()OpPMY IIpPEACTaBICHUS UHPOpMAIUU U



WUTIOCTPUPOBATh pelIaeMble 3a/laud  HECIIOKHBIMU CXEMaMH, JHUarpaMMamu,
OpyrUMH popMaMu rpauKyd U UX KOMOMHALUSMU;

yMEHHE WCMOJIb30BaTh M AaHAJU3UpOBaTh B Mpolecce yuyeOHOH U
HCCIIEIOBATEIBLCKON JIESITEIHHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBINIJIEHHOCTH,
CEJIBCKOT0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSIHUE OKpY’Karoled MPUPOJTHOM
Cpepbl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora u (Wiu) JUCKYCCHH) IO
CylIeCTBY  OOCyXJgaeMod  Tembl, (QOpPMYIUpPOBATH CBOM  MPEJJIOKCHUS
OTHOCHUTEJILHO BBITIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  pe3yJbTaThl  IMO3HABATEJIbHOU
NEATeIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJlaTh MpPEe3eHTAIUI0
PE3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIepUMEHTa (J1a00paTOpHOTO OIIbITA,
71a00paToOpHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS Yy4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEILHOM W HCCIENOBATENbCKON  JEATENbHOCTH TPU  PElICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KPUTEpPUEB IO OIEHKEe KauecTBa
BBIMIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IelicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNATh IEJIU NeATEeIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PEeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIBHBIX 3a/lad, CaMOCTOATEIBHO COCTaBIATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIA aJITOPUTM JIEMCTBUM TPU BBINIOJHEHUW 33aJaHUM C Y4ETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBICHHON LEIU, YMEHHE
MCITIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJJaHUM.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeamMeTHBIX PE3yNbTATOB 1O OCBOCHHUIO 00S3aTEIHHOTO
CoNlepKaHMs, YCTAHOBJICHHOTO JIaHHOW denepalbHOl pabodeil mporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEeUCTBUM, chermuduYeckue ISl MPEeAMETHOM 00gacTh  «XHUMHS», BHUIbBI
NEATeNIbHOCTH [0  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTEpIpeTanuu,
peoOpa3oBaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUSX.

K koHily o0ydenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:
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pPacKpbhIBaThb CMBICII OCHOBHBIX XUMHUYECKHX TMOHSATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, HWOH, KaTHOH, AHHUOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPULIATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMUYECKasi peakivs, XUMUYECKasl CBs3b, TEIIOBOM 3(PdekT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, 3JEKTPOJUTHUYECKAsE IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTajiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pEaKIUu,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHUCIEHME U  BOCCTaHOBJICHHE,
ajutoTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYecKasi), KpUCTAUIMYEeCKass peméTka, KOppo3us METaslioB,
CILJIaBbl, CKOPOCTb XHUMHUYECKON pEeakuuu, TMPEeAeIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecrTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSITHUM W
MPUMEHSITh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB B
COEMHEHUAX pa3IMYHOrO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETANIMYeCKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3aps/i MOHA TI0 XUMHUYECKON (QopMmylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI KPUCTAJUIMUECKOMN
PEETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHas moxarpymnmna (A-rpymnma)y U «noOodHas
noarpynna (b-rpynma)», manble W OOJbIIME NEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPBHIE HMMECIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XMMMYECKHUX
ANEMEHTOB (COCTaB W 3apsia  sApa, oOIIee 4YWCIO DJICKTPOHOB W
pacmpeneineHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHITH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAWHCHUHN B
npeaenax MajlblX NEPUOAOB U TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE BJIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU



11

BEIIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W CHEeHUPUUECKUE XUMUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEHIECTB, TMOJITBEpPKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITb YpPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALIMM  KHUCIOT,
HiesIouel M CoJieH, OJIHbIC M COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peakluil, TOATBEPKIAIOIIUX CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KIIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHUYECKHUX TIPEBpaIllcHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITh  OTHOCUTEBHYIO MOJIEKYJSPHYIO M MOJIIPHYK) MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coOmoaTh  MpaBujia  TOJIb30BAHUS ~ XMMHUYECKOW  MOCyloW U
nabopaTopHbIM 000pYyJOBaHMEM, a TakkKe IMpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIHUSAMU TIO BBIMOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OMNBITOB M0 TOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEP)KIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
uonua-, kapbonat-, ¢ocdar-, CUIHMKaAT-, Cyib(aT-, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS U WOHBI HW3YyYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMH MBICIUTEIBHONW AESTEIbHOCTU — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBSA3€M — JJIsl W3Y4YEHHs] CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHHUS —
HAOJIFOICHNE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).
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Pasznen 3. COAEP KAHUE OBYUYEHUS
9 KIIACC
BemrecTBO 1 XUMHYECKAs peaKIUs

ITepnonnueckuil 3akoH. Ilepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB 1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOWCTB
XUMUYECKUX DJJEMEHTOB IIEPBBIX TPEX TMEPHUONOB, KAJIWs, KaJbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM »JJIEeMEHTOB B llepuonnueckon
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAIMYECKOW PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3JIWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3iudHbIM MPU3HAKaM (10 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKUCICHHS XMMUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, TO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YPaBHEHUS.

[lonsitue o ckopocTH xuMu4eckoil peakuuu. [loHstre o0 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX U T€TePOTrEeHHBIX
peakuusax. [lonarue o karanusze. [loHATHE 0O XMMHUYECKOM paBHOBECHH. DAKTOPHI,
BIMAIOIINE HA CKOPOCTh XHMHYECKOM pEAKUMH U IOJIOKEHUE XUMHUYECKOrO

paBHOBECHSL.
OKHUCITUTENHPHO-BOCCTAHOBUTEIBHBIE ~ PEaKlMW,  DJIEKTPOHHBIM  OaiaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaKLuu. CocraBiienue YPaBHEHU

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALUN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XUMHYeCKor cBsi3u. Ctenens aucconuanuu. CHUIbHBIE U CIa0bIe JIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. Y ciioBUsl MPOTEKaHUs pEaKIUii HOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HMOHHBbIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBET€ IMPEACTABICHUM 00 BIECKTPOIUTUUYECKOM
aucconnanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O THAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJIEIISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEeMeTauioB (rpadura M anamasa), CIOXKHBIX BEIIECTB
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(xmopuia HaTpusi), UCCIETOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE OIEKTPOMPOBOJIHOCTH
pacTBOPOB BEILECTB, IMpollecca AUCCOLMALMUA KHUCIOT, WIeNoYe u comjei
(BO3MOXKHO  KCTOJIb30BAaHME BHJIEO MaTepUaloB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUS  peakuuidi HMOHHOro  OoOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuit
(ropeHue, peakiuu pasloKeHUsl, COSTUHEHUS ), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBbI0 KAYECTBEHHBIX PpEAKIUA HA  HOHBI, pEIIeHUE
IKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaqibl 4 MX coeTMHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMOJEICTBUE C MeTaUylaMH, HEMeTaJJlaMH, Iejo4aMu). XJIOPOBOJOPOI.
ConsiHasi KMCIIOTa, XMMHYECKUE CBOMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M uYeJOBEKa. BakHeWlnne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepuctuka amemMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJTOTPOITHBIE MOAU(PUKALIUUA KUCTIOPOAa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdeckue u
XUMUYecKre cBorcTBa. OKCHIBI CE€phbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciora, (Qusnueckue M XHMHYECKHE CBOWMCTBAa (00mIME  Kak
NpeICTaBUTENsT Kiacca KHUCIOT U crenuduueckue). XUMUYECKUE pEaKIHH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHCIIOTHI.
[Ipumenenue cepHoii kucinoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS peaKus Ha
cynbdar-uoH. Haxoxxnaenue cepbl U €€ COCAMHEHHH B TMpUpojie. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MIPEIOTBPAIICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUs. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckne u XuMU4YeCKue cBoricTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOdy4deHne u npuMeHeHne. Coam aMMOHUS,
X pU3HUECKUe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIlIME KaK TMPENCTAaBUTENSI Kilacca KUCIOT W craenuduueckue).
Hcnonp3oBaHue HUTpATOB M COJEH aMMOHMS B KayeCTBE MHUHEPAJbHbBIX
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ynoopennii. XuMUYECKOE 3arpsi3HEHHE OKPYXaIoLEel cpeibl COEIMHEHUAMH a30Ta
(KUCTIOTHBIE JTOXU, 3arpsi3HEHUE BO3JAyXa, MOuYBBl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu ¢ocdopa, (GU3MUECKUE MU XUMHUYECKUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, GU3HIECKUE U XUMHUUSCKHE CBOMCTRA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbl€  CTENEHU  OKHUCJIEHHS.  YTJIEepoA,  aNIOTPOIHBIE
MoauUKAIIYA, PaACIPOCTpaHEHUE B MpUpoje, (U3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B npupoae. Okcuibl yriaepoaa, ux
dbuznudyeckue W XMMHYECKUE CBOWCTBA, JEWCTBHE HA KUBBIE OPraHU3MBI,
NOJIy4YeHHEe W TpUMEHEHHE. DKOJIOTMYeCKHue MpoOieMbl, CBSI3aHHBIE C OKCHIOM
yraepona (1V), rumore3a r100anbHOTO TOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
abdext. YronbHas kuciaora u e€ coiu, ux (GU3NUeckue U XUMHUYECKHE CBOMCTBA,
nojiydeHue W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHSIX
yriaepoza (MeTaH, 3TaH, STUJIECH, alleTUIIeH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
IPOJIYKTHl WX TMepepaboTku (O€H3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OeNKax, yrieBojgax — U ux
poii B OKM3HM UelOBeKa. MarepuanbHO€ €IWHCTBO OPraHUYeCKHX |
HEOPraHUYECKUX COCAUHCHUM.

Kpemuuii, ero ¢wusnyeckue W XHMHUYECKHE CBOWMCTBa, IOJNYyUCHUE H
npuMmeHenne. CoenuHeHUs KpeMHus B mpupoje. OOmme mnpeacTaBieHus 00
okcuge kpemHus (1V) m xpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHBIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpoGiemMbl G€30MacHOTO HCIOIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHre 00pasIoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaYEeCTBEHHBIX PEAKINi Ha XJIOPU-UOHBI U HAOIIOJCHNUE MPU3HAKOB
UX TPOTEKaHHUs, OMBITHI, OTpaxkarolue (U3NYECKUE M XUMHUYECKHE CBOWCTBA
rajoreHoB M UX COEAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpazumaMu ceppl M €€  COEOUHEHUSIMU  (BO3MOXKHO  HCIOJb30BAHHE
BHJIEOMATEpUAIIOB), HAOJIIOICHUE TMpolecca OOyrIIMBaHUS caxapa Moj ACHCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, H3YyYCHUE XHUMHUYECKHX CBOWCTB
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pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuu Ha cyibdar-
MOH W HaOJIOJICHHE MpHu3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMU
cBoiicTBaMu azota, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOIB30BAHUE
BUJIEOMATEPUATIOB), oOpas3liaMu a30THBIX U (PochHOPHBIX YI0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE U H3YYCHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaklMil Ha MOH aMMOHHUS U PocdaT-uOH U U3yYeHUE MPU3HAKOB
UX IPOTEKaHUsl, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCITOJIL30BaHUEC BUJICOMATEPHUAIIOB), U3yUYCHUE MoJienen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOTrasa, MoJiydeHUue, COOMpaHue, pacro3HaBaHUE U N3YYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakIuii Ha KapOOHAT W
CUJIMKAT-UOHBl M M3YYECHHE TMPU3HAKOB UX TNPOTEKAHUSA, O3HAKOMJICHHE C
NPOAYKIUEH CHUJIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTATIBHBIX
3aja4 no teMe «BaxkHeHnre HeMeTalJIbl ¥ UX COCMHEHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B llepumogmueckout cucreme xumuuyeckux nsiemeHtoB I, .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTtaiuioB. MeTtajuinueckasi CBA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemeETKa.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMUUYECKHe CBOKCcTBa MeTauioB. Oo1me
criocoObl ToyueHuss MeTauioB. [loHATHE O KOppO3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTaidb, YYTyH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[Ilenounble MeTaimbl: moJjiokeHue B [lepuoaudeckor CUCTEME XUMHYECKUX
sanemeHntoB JI. M. MennaeneeBa, CTpOCHHUE MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIETOYHBIX METaIOB W HUX
COCJIMHCHMH.

[[lemouHO3EMENBbHBIE METAMJIbl MAarHMid W KaJdbLIMKM: TIOJIOKCHUE B
[Tepunoauueckoit cucteme xumuueckux siaemMeHToB J[. M. MenaeneeBa, cTpoeHue
X aTOMOB, HAXO0XJCHUE B Mpupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kajmplusa. BakHeimume coenuHeHUs Kaiabliusd (OKCHA, THIPOKCHUI, COJIM).
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUSI.

ANOMHUHMI: IOJIO)KEHUE B llepnoanueckor cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aToMa, HaxoXJAeHUE B mpuponae. Puznyeckue u
XUMHUYECKHE CBOMCTBA alfOMHHUA. AMDOTEpHBIE CBOMCTBA OKCHIa U THAPOKCHIA
AJIFOMHUHHUSL.
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Kenezo: nonoxenue B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOCHUE aToma, HaXOXXIAECHUE B Ipupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOKWCTBA U MOJIyUYCHHE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEHW B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATpPUS C BOAOW (BO3MOXHO WCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJICJIOBAaHNE CBOUCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXKHO  HCTOJBb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha WMOHBI: MarHUsI, KajbllMs, aJlOMUHUS, IIMHKA, JKele3a
(I u xenesza (I11), menu (1), HaGMOACHUE ¥ OMKCAHKE TPOIIECCOB OKPAITMBAHHUS
IJIaMEHU WOHAMHU HATpus, Kajdusd M Kalblus (BO3MOXXHO HCIOJIb30BAaHHE
BUJIEOMATEpPUAJIOB), UCCIE0BaHUE aM(OTEPHBIX CBONCTB TUJIPOKCH/IA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeime
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u maTepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXaIlel cpenbl (IpeaenbHas IOMycTHMast
KOHIIEHTpauus BemiecTs, nainee — [IJIK). Pogb XuMuu B pelieHun dKOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHe o0pa3l0oB MaTepHayioB (CTEKIIO, CIUIABbl METAJIOB, MOJUMEPHBIC
MaTrepuaibl).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU M3YYEHUU XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJIb30BaHME KakK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHH, SBIAIONIUXCS CUCTEMHBIMH ISl OTAENIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUs, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, H3MEpPEHHUE, MOJEb, SIBJICHHUE, NAPHUKOBBIN
(b exT, TeXHOIOTHS, MaTePHAIIbI.

@dusnka: maTepusi, aToM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH]I,
M30TOIMbI, PaJUOAKTHUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsj]i, IPOBOJHHUKH,
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MONYPOBOJHUKH, IUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHoe COCTOSIHWE BEIIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUTMUECKAS
pemérka, CryiaBbl, (U3NYECKUE BEIUYMHBI, CIUHUIBI U3MEPEHHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorusi: ¢ortocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEPATIbHBIC
yaoOpeHwsi, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOIHI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.
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Pasnen 4. TEMATHUYECKOE IIJIAHUPOBAHUE C ONPEJEJIEHUEM OCHOBHBIX BUJIOB YUEBHOM

AEATEJIBHOCTHU OBYYAIOIIINX

9 KUIACC
HanmenoBanue
No KommuaectBo OCHOBHbBIE BUIBI
A3TICITOR 1 TeM Conepxkanue 00ydeHust
o/ paszaen 4acoB JeATETbHOCTH
y4eOHOro mpeameTa o0yJarouxcst
1.1 | IloBropenue u 7 [Tepnognueckuii 3akoH. [lepnoanueckas XapakTepru30BaTh XUMUYECKUE

yTIIyOJIeHUEe 3HAaHUN
OCHOBHBIX pa3fIeiOB
Kypca 8 Kkiracca

CHUCTEMA XUMHNUYECCKUX 3JIEMCHTOB

H.N. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B NU3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, Kallusl, KaJbLHs U UX COCIUHEHUM
B COOTBETCTBUU

C ITIOJIOKCHHUEM JJIEMCHTOB

B [lepuonueckoil cucremMe U CTpOCHUEMHUX
aTOMOB.

CTpOGHI/Ie BE€IIECTBA:. BUAbI XHUMHYECKOUCBSI3H.

THuIbI KPUCTAIUNINYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUIIA
KPUCTAITMYECKON PEMIETKHA U BUIA
XUMUYECKOMN CBSI3U.

Knaccudukanus u HOMEHKIIaTypa
HEOPraHMYECKUX BENIECTB. XUMHUUECKUE
CBOMCTBA BELIECTB, OTHOCAILIUXCS

K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COEIMHEHU M, TEHETUYECKas CBSI3b

HCOPraHN4YCCKUX BCIICCTB.

AJIEMEHTBITEPBBIX TPEX MEPHUOIOB,
KaJIis ¥ KAIBIUAIO UX MOJI0KESHHUIO B
ITepnoanueckoii cucreme /1. M.
Meuneneena.

KnaccudumupoBats 1 Ha3bIBaTh
HEOpPraHWYECKUE BEIIECTBA
M3yYECHHBIXKIJIACCOB.

OnuceIBaTh 00IIME XUMUYECKHE
CBOICTBA BENIECTB PA3TMYHBIX
KJIACCOB,ITOJITBEPKIaTh CBONCTBA
MIpUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUN XUMHUYECKUXPEAKIIHII.
Onpenensarb BUJl XUMUYECKOU CBSI3U
WUTUTN KPUCTAIIIMYECKON peIEéTKU
BCILIECTBA.

IIporro3upoBarts CBOMCTBA
BEILIECTBB 3aBUCHUMOCTH OT UX
CTPOEHHUSL.

BeicTpauBath pa3BEpHYyTBIE
MMCbMEHHBIEU YCTHBIE OTBETHI C
OIopon
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Ha uHdOpMaIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

03HAaKOMJIEHHE C MOJAEIISIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHMYECKUX BELIECTB — METAJIJIOBU
HeMeTa/yIoB (rpaduTa U amMasa),
CJIOXHBIX BEUIECTB (XJIOpUJa HATPHS)

HCIIOJIb30BATh U3YYECHHBIN
MOHATUHHBIMANIIAPAT Kypca XUMHUHU

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuui

Knaccudukanust XaMUIecKuX peakimuimo
Pa3IUYHBIM IpU3HAKaM (II0 YUCITy HCOCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TermoBoMy 3P HeKTy,

10 U3MEHEHUIO CTeTeHeN OKUCIIEHUS
XUMHYECKUX 3JIEMEHTOB,

o0 00paTUMOCTH, IO YJaCTHIO
KaTanau3aTopa). JK30- U
SHAOTEPMHUUECKUE PEAKIIHH,
TEPMOXHUMHUYECKHUE YPABHEHHUSL.

[ToHsiTHE O CKOPOCTH XUMUYECKON
peakuuu. [TonsaTue 06 oOpaTUMBIX

U HEOOPAaTUMBIX XUMHUYECKUX PEAKIUAX.
[ToHsITHE O TOMOTE€HHBIX M T€TEPOT€HHBIX
peakiusx. [Tonstue o katanuse.

[ToHsTHE O XMMUYECKOM PABHOBECHUHU.
@DaKTOpHkI, BIUSIOLINE HA CKOPOCTh
XUMHYECKON PEeaKINK U TOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHUS.

PackppIBaTh CMBICT N3ydaeMbIX
MOHSATUN U IPUMEHSTh ITH MOHITHS TPU
OIMMCAHMHUCBOMCTB BEIISCTB U UX
MPEBPAILICHUH.

KnaccudumupoBats xuMmuueckne
PEaKIMH 10 Pa3IUNIHBIM IMPU3HAKAM.
VYcraHnaBiauBaTh 3aBUCHMOCTD
CKOPOCTUXUMHUYECKOU PEAKIIMH OT
pa3IUYHBIX (PAKTOPOB.
[TporHo3upoBaTh BOZMOXKHOCTH
MPOTEKAHUS XUMHUYECKUX
MIPEeBPALICHUIB Pa3TUYHBIX YCIOBUSIX.
Onpenenars

OKHUCIIUTEIb U

BOCCTaHOBUTEIb B

OBP.

CocTaBisITh ANEKTPOHHBIN
OanaHcpeakuy.

IIponsBoauTh
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OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIINH,
AJIEKTPOHHBIN OaJlaHC
OKUCITUTEIHbHO-BOCCTAHOBUTEILHOM peaKIui.
CocraBiienue YpaBHEHHI OKHCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM C UCTIOJIH30BaHHEM
MeTOo/Ia JIEKTPOHHOTO OasaHca.

XUMUYECKUN SKCIIEPUMEHT:

JleMoHCTpanuu:

Uccnenoanue 3aBUCUMOCTH CKOPOCTH
XUMHYIECKOH peakuun oT BO3JCHCTBH
pa3IuYHbIX (PaKTOPOB.

OMBITHI, WJUTFOCTPHUPYIOITHE MIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
(ropenue, peakiuu

pa3lIoKEHUsI, COCTUHECHHS ).

Brruncnenus:

KOJIMYeCTBa BellecTBa, OOBEMA U  Macchl
peareHTOB WM MPOJYKTOB I10

YPaBHEHUSIM XUMUYECKUX PEAKIUN U YCTHBIE
OTBETHI C OMOPOM

Ha uH(poOpManMI0O U3 y4eOHMKAa U CHPaBOYHBIX|
MaTepuasos, rPaMOTHO HCII0JIb30BaTh
M3YYCHHBIN NOHATUWHBINA anmapar Kypca XUMUHU

BBIYKCIICHHMS 110
XUMHUYECKUM YPaBHCHUSIM.

Y4yacTBOBaTH B COBMECTHOM

paboTeB mape Wi rpyrime.

BricTpanBath pa3BEépHyTHIC TUCHMEHHBIE

1.3

DIIEKTPOJIMTHYECKAs
JIMCCOLIAIIHA.
XUMHYECKHE
peakuuu

B pacTBOpax

MPOTEKaHUs PEaKINii HOHHOTO 0OMEHa,
IIOJIHBIE ¥ COKPAILLEHHBIE HOHHBIE YPABHEHUS
peakunii. CBoICTBa KUCIOT,0CHOBaHUH 1
COJICH B CBEeTe MpeJICTaBIeHHUI 00
3IIEKTPOJIUTUYECKOUIUCCOLUALIUU.
KauectBennsle peakiunaa noHsl. [lonstue o
ruApoamnse coyen. Xumuueckui

KHCJIOT, IIeJ0YEH B COJIEH, TTOJTHBIC U
COKpalIéHHbIE HOHHBIE YPaBHEHUS
XUMHUYECKUX PEAKIIMi HOHHOTO
00OMeHa,KpaTKue HOHHBIE YpaBHEHUS
MPOCTHIX PEAKINI THAPOJIN3a COJIEH.
XapakTepu3oBath 001He
XUMHUYCSCKHE CBOMCTBA BEIICCTB
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aKcnepumenm: [lemoncmpayuu:
HccnenoBanue 3meKTpOPOBOJHOCTH
pPacTBOPOB BEILIECTB, MPOIecca

JIMCCOIMALINN KUCIIOT, IIEI0Yei

U coJieit (BO3MOKHO HCTIOIh30BAHNE
BHJIEOMATEPHUAJIOB).

OnbITHI, WJUTIOCTPUPYIOIIHE MPU3HAKA
OpPOTEKaHUs peakluuid HOHHOro oOMeHa
(oOpazoBaHme oOcaaka, BBHIJCIICHHE Ta3a,
00pa3oBaHUE BOJIbI).

PacrioznaBanne HEOPraHUYECKUX BEIIECTB

C TIOMOIIBIO KaYeCTBEHHBIXPEAKIINIA Ha

UOHBI.

Jlabopamopmuwiii onvim:

W3ydenune npu3HaKoB MPOTEKAHUS PEAKIINH
MOHHOTO 0OMEHa B pacTBOpax

3NEKTPOIUTOB (C 00pa30BaHUEM OCAJIKA,
BbIJIEJICHHEM ra3a, 00pa30BaHUEM BO/IbI).
Ilpakmuueckas paboma:

Pa3IMYHBIX KJIACCOBHA OCHOBE
TEOPHUU IIEKTPOIUTHIECKON
JIUCCOIMAIINN; TIOITBEPKIATh
CBOMCTBANPUMEPaMU MOJIEKYIISIPHBIX
Y MOHHBIX YPAaBHEHUIN XUMHYECKUX
peaKkuum.
Pemate sxcriepuMeHTanbHbIE
3a/1a4UII0 TEME.
[ImanupoBats n

OCYILIECT
BIISIThHA TTPAKTUKE
XUMUYECKHE
AKCIEPUMEHTBHI, TIPOBOJAUTD
HaOJI0ICHU S, IeaTh BBIBOJIBI MO
pe3yabTaTamMm
HKCIEPUMEHTA IIPU MTPOBEICHUHN
71a00PATOPHBIX OTBITOB U
MPAKTHYECKUXPAOOT.
CrnenoBath npaBujamM 0€30TacHOM
paboTHI B 1a00paTOpUU IPH
MCII0JIb30BAHUU XUMUYECKOU MOCYIbI
n000PYAOBAHUSL.
[TpoBOIUTH BBIYMCIICHUS TIO
XUMHYECKUMYPaBHEHHUSIM.
YdacTBOBaTh B COBMECTHOI paboTe

Ne 1. Penrenue skcriepuMeHTalIbHBIX3a/1a4
10 TEME.

Buviyucnenus:

10 YPAaBHEHUAM XUMUUYECKUX PEaKLUN

B IIape WIH TpyIIIIE.
BeicTpanBath pa3BEpHYyTHIE
MIMCbMEHHBIEN YCTHBIE OTBETHI C
OIopon

Ha “H(pOpMAIHIO U3 YUeOHHKA U APYTHX
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HCTOYHUKOB UH(OPMAIUH, B TOM

yucnellnrepuera

Hroro mo pazneny 19

Pasznea 2. Hemera/uibl 4 MX COeIUHEHUA

2.1

Oomias 4
XapaKTePUCTHUKA
XUMHUUYCCKUX
anmeMeHToB VIIA-
TPYIIIEBL.
T"anorensr

OO6mras xapakTEepPUCTUKA FaJIOTEHOB.
Oco0eHHOCTH CTPOEHUS! aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHMUSL.
Crtpoenue u pu3HUeCcKre CBOMCTBA
MPOCTHIX BEIIECTB — FAJIOTEHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3aMMOICCTBHUE C METAJIAMH,
HEMeTaJUIaMH, IIEI0YaMH ).
XnopoBogopoa. ComnsHast KUCIIOTa,
XUMHUYECKHE CBOMCTBA, MOTYUYCHHE,
npuMeHeHue. [erictBue xjopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIOBEKa.
Baxwueiiime XJa0puabl 1 UX HAXO0XKJICHUEB
IpUPOJIE.

Xumuueckuil Ixcnepumenm:
Jemoncmpayuu:

OMBITHI, OTpaKAKOIIKE PU3NIECKHIE U

XHUMHUYECKHE CBOMCTBA rajIOreHOB U UX

COCIUHEHUH (BO3MO)KHO HCIIOJIB30BaAHUC

OOBACHATH 00LIME 3aKOHOMEPHOCTH
B U3MCHEHUH CBOWCTB HEMETAIUIOB U
WUXCOCAMHCHUN B TIpeJIeax MalbIX
TIEPHOJIOB M TJIABHBIX TOTPYIIIT
[Tepuonueckoit CUCTEMBI
XAMHUYECKAXAIIEMEHTOB C YUETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UIECKUE U
XHUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTBraJOreHOB (Ha MpUMeEpe XJIopa)
u

CJIOKHBIX BEILIECTB
(X710pOBOOPOAA,XJIOPUIA HATPHUS ),
CIoCOO0BI UX MOTYYEHUs,
MPUMEHEHHE U 3HAYCHHUEB MIPUPOC
Y KM3HU YeJIOBeKa.

Onpenenars XJIO0pUA-UOHBI B pACTBOPE.
[LmanupoBath u

OCYILECTBJISATbHA ITPAKTUKE

XUMHYECKUE

HKCIEPUMEHTHI, TPOBOUTH HAOIIOICHUS,
JIEJIaTh BBIBOJIBI 110 PE3yJIbTaTaM

BUJICOMATEPHAIIOB).
O3nakomiieHHe ¢ 00pa3liaMu XJIOPUIOB

SKCIICPpUMCHTA IPpHU NPOBCACHUU
J'Ia60paTOpHBIX OIIBITOB U
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(ramoreHuioB).

Jlabopamopmuwiii onvim:

N3yuenune CBOMCTB COJITHOM KUCIIOTBHI.
[IpoBeneHne KaueCTBEHHbBIX peaKIUil Ha
XJIOPUJI-MOHBI.

Ipakmuueckasa paboma

Ne 2: Tlony4eHue COJISTHOM KUCIIOTHI,
U3y4eHHUE €€ CBOMCTB.

Buviuucnenus:

10 YpaBHEHUSM XUMHUYECKHUX pPEaKLU, eciu

OJIMH U3 pCarcHTOB IaH B HN30BITKE

IIPAKTUYECKUXPAOOT.
CnenoBatb npaBujam
0e30macHOpaboThI B
naboparopuu

IIPU UCIIOJIb30BaHUNU
XUMHUYECKOUIIOCYIbI U
000py1I0BaHUS.

BeicTpauBath pa3BEpHyTHIE
MUCbMEHHBIEU YCTHBIE OTBETHI C
onopon

Ha nH(pOpMaIHIO U3 y4eOHHNKA U
CIIPaBOYHBIX MaT€pPHAJIOB, TPAMOTHO
UCIOJIb30BATh U3Y4YEHHBIN
MOHATUHHBIN

annapar Kypca XMMHH

2.2

OoOmas
XapaKTEepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VIA-rpynnsl. Cepan
€€ coeIMHEHNA

OO6mras XxapakTepucTuka 31eMeHTOB VIA-
rpymmnbl. OCOOEHHOCTH CTPOEHUSATOMOB,
XapaKTepHbIE CTEIICHH

OKHUCJICHHUS.

Crpoenue u ¢puznyeckre CBOWCTBA MPOCTHIX
BEIIECTB — KUCIOPOJIa U CePhl. AJJIOTPOIIHBIE
MoAU(UKAIINHI KUCIOPOIau Cepbl. XUMUYECKUE
CBOMCTBA CEpBHI.

CepoBosiopoa, ctpoenne, GU3nYecKue u
XUMHYECKHUE CBONCTBA.

Oxkcupl cepbl Kak MpeACcTaBUTETN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusudeckue u

XUMHUYECKHE CBOMCTBA (00IIHE KaK

OO0BsICHATH 001IHE
3aKOHOMEPHOCTHB U3MEHEHHUH
CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 ©X COEAMHEHUM C
y4ETOMCTPOEHHS UX aTOMOB.
XapakTepu3oBarh (pusnueckue u
XUMHYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CePhI U €€ COeAMHEHUN
(cepoBO10pO/Ia, OKCUJIOB CEPHI,
CEpPHOUKHUCIOTHI, CYIb(HaTOB),
CHOCOOBI UX MOJTyYEHHUS,
MPUMEHEHHE U 3HAUCHUE

B MIPUPOJIE U )KU3HU UETOBEKA.
Onpenenste HAMUYUE Cyabdar-
HMOHOBB PacTBOpE.
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OOBACHATH CYIIHOCTh SKOJIOTUYECKUX

IIPEICTABUTEINS Kilacca KUCIIOT U
cnenuduieckne). XMMHUICCKUE PeaKIIHH,

JIC)KAIME B OCHOBEC ITPOMBIIIIJICHHOT'O crocoba

IIOJIY4EHHS] CEPHOM KUCIIOTHI.
[Ipumenenue. Conu cepHOI KUCIIOTHI,
KaueCTBEHHAs peaKIlus Ha CyIb(daT-uoH.
Haxosxnenue cepsl 1 €€ COeTMHEHU B
npupojie. XuMHUYECKOE 3arpsi3HEHNE
OKpYKaloIle cpeibl COCTUHEHUSIMU
cepbl (KUCTOTHBIC TOXKIH, 3arPs3HEHUE
BO3J/IyXa U BOJIOEMOB), CIIOCOOBI €T0
IPEIOTBPALECHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomJiieHHe ¢ 00pa3lamMmu cepsl u eé
COEIMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

Hab6mronenue nporecca oOyrimBaHus
caxapa noj AecTBueM
KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimsi: V3yuenue
XMUMHYECKUX CBOMCTBpa30aBIeHHON
CEpPHOU KHUCIIOTHI.

[IpoBeneHne kauecTBEHHOM peaklMK Ha
cynbGaT-uoH U HabII0IeHHEe MPU3HaKa e
MPOTEKAHUS

po0JIeM, CBSI3aHHBIX C
nepepadoTKONCOSAMHEHUI CEPHI.
[InanupoBats

OCYIIECTBIISATbHA MPAKTUKE
XUMUYECKHE

AKCIIEPUMEHTHI, TPOBOJAUTH
HAOJIFOICHM S, IeJIaTh BBIBOJIEI ITO
pe3ynbpTaTam

IKCIIEPUMEHTA.

CrenoBaTh IpaBUJIaM
0e30macHOpabOTHI B

nabopaTopun

MIPU UCTIOJIB30BAHUH
XUMHYECKOUMOCYbI U
000pyI0BaHUS.

[IpousBoaUTH

BBIYHCJICHHS 10

XUMUYECKUM YPaBHEHUSIM.
Hcrnoap30BaTh MU BHITIOJHEHUH
yueOHBIX 33JaHUN TEKCThI YUeOHUKA,
CIIpaBOYHBIC MaTEePHAIbI
(ITepuoanueckyro cucremy
XHMH4YEeCKuXx3j1eMeHToB /1. H.
MenneneeBa, TaOIUIypacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEH B BOJIE,
ANEKTPOXUMUYECKUM AT HANIPSKEHUN
METAJLJIOB).

Hcnonp30Bath Mpu BHINIOJHEHUH
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yueOHBIX 33JJaHU U B IIpoLiecce
UCCIIEI0BATENbCKON JEATENbHOCTU
Hay4YHO-MOIYIAPHYIO TUTEPATYPY
XMUMHYECKOIO COJIepKaHus,
CIIpaBOYHbIE

MaTepuaisl, pecypcsl lHTepHeTa

2.3

Oobmas
XapakTepHuCcTHUKa
XUMHYECKUX
3JIEMEHTOB
VA-rpynmsl.

A3ot, pochop u ux
COCIMHEHUS

OO6mras xapakTepucTUKa 3J1eMEeHTOB VA-
rpymnmnbl. OCOOEHHOCTH CTPOEHHUSIATOMOB,
XapaKTepHbIE CTENIEHH

OKHUCJICHHUSL.

A30T, paclipoCTpaHEHUE B IPUPO/IE,
duznyeckue U XUMHYECKHEe CBOMCTRA.
Kpyrosopot a3ota B npupoze.

AmMHak, ero Gu3n4ecKue U XMMUYECKHe
CBOICTBA, NIOJIy4eHUE U IPUMEHEHHUE.
Conn aMMOHMSL, UX GU3NYECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakuys Ha HOHbI
aMMOHHUSL.

A30THas KUCIIOTa, €€ M0JIy4eHHUE,
(du3nueckue U XMuMHUYECKHUe CBOICTBA
(o61mme Kak npencTaBUTENs Kiacca
KUCIIOT U cnenuduueckue). McnonpzoBanue
HUTPATOB U COJIEH aMMOHHMSI B KaUeCTBE
MUHEpaJIbHBIX YA00peHUH. XUMHUUYecKoe
3arpsiI3HEHUE OKPYKAIOLIEN Cpelbl
COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXK]IH,
3arpsI3HEHNUEBO3/yXa, T0YBBI U BOJOEMOB).
docdop, anIoTponHbIE MOIUPUKALIIH
docdopa, pusndeckre U XUMHIECKHE

OOBsCHATH 001IHE

3aKOHOMEPHOCTUB M3MEHEHUH

CBOWCTB 3JIEMEHTOB

VA-rpyniisl ¥ UX COEIMHEHAH C
Y4ETOMCTPOEHHUS UX aTOMOB.
XapaktepuzoBaTh (HU3UIECKUE U
XHUMHYECKHE CBOMCTBA MPOCTHIX
BelecTBa3oTa u Gpocdopa u ux
COeMHEHUH (aMMHUaKa, CoJIei
aMMOHHS, a30THOM

KHUCJIOTHI, HUTPATOB, OKcuia gochopa
(M)u docdoproii kucnotsl, hocdaros),
CIoCOOBI UX MOJIy4EHUSs], IPUMEHEHHUE U
3HaYEHHE B MPUPOJIE U KU3ZHU YeJIOBEKa.
Omnpenensitb HOHBI aMMOHHUS U (hocdart-
MOHBI B PaCTBOPE.

OOBACHAITD CYILIHOCTb
DKOJIOTHYECKUX pooieM,
CBSI3aHHBIX C HaXO0XXICHUEM

coeauHeHuH a3oTta u pocdopa
B OKpYKaIOILEH cpee.
IInanupoBars 1
OCYILIECTBIISATbHA ITPAKTUKE
XUMHUYECKUE
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corictBa. Oxcup doctopa (V) u
docdopHas kucnora, pusngeckue u

HKCTIEPUMEHTHI, TPOBOIUTH
HaOII0AEHUS, IENATH BLIBOIBI 10
pe3yibTaTam

AKCTIEPUMEHTA TP MPOBECHUN
71a00paTOPHBIX OIBITOB U
MPAKTUYECKONPAOOTHI.
CrnenoBath ipaBuiIaM 0e30MacHON
paboThI B J1abopaTopuu

XUMHYECKHE CBOWCTBA, MOTyYeHHE.
Ucnonb3oBanue pocdaToB B kKauecTBe
MUHEpaJIbHBIX YI00pEHHUIA.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHne ¢ GU3NIECKUMU

CBOMcTBaMHM a30Ta, pochopa

U UX COeIMHEHUI (BO3MOXHO HCIOJIb30BaHUE
BUJeoMareprasioB). O3HaKOMIICHUE C
o0Opa3namu a30THBIX UPOCHOPHBIX
yI0OpeHUA.

[Tosyuenue, cobupanue, pacio3HaBaHHEH
U3y4eHHE CBOICTB aMMHaKa.
BsaumoneiictBue KOHIICHTPUPOBAHHOM
AQ30THOW KHUCIIOTBI C Mebl0 (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB).
Jlabopamopnvie onvimsi: IlpoBenenue
Ka4yeCTBEHHBIX PEaKIMiiHa HOH aMMOHHUS U
docdar-noH, U U3yueHUE MPU3HAKOB UX
nportekanus./Ipakmuyeckas paboma

Ne 3: Tlonydyenne aMmMuaka, H3y4eHHEETO
CBOMCTB.

TIPU UCTIOJTE30BAHUH
XUMHUYECKOUIIOCY Il U
000pyI0BaHUS.

IIpounsBoaute

BBIYHCIICHUS 110

XUMHYECKUM YPaBHEHUSM.
Hcnonb30Bath MpH BHIOTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YICOHHKA,
CIIPaBOYHBIE MaTEPUAIIBI
(epuoINYecKyo CUCTEMY
XUMHU4YecKuxajaemenTos . 1.
MenneneeBa, TabIMIypaCTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U COJIeH B BOJIE,
AIIEKTPOXUMUYECKUI psATHATIPSKEHUN
METaJLIOB)
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Buviuucnenus:
M0 YPaBHEHUSIM XUMHUUYECKHUX PEAKITUHT

24

Oobmas
XapaKTePUCTHKA
XUMHUYECKUX
JJIEMEHTOB
IVA-rpynmsr.
Yraepoa u
KPEMHHH, U UX
COEIMHEHUS

OO6mras xapakrepucTuka 31neMeHToB [VA-
rpymnmnbl. OCOOEHHOCTH CTPOEHHUSIATOMOB,
XapaKTepPHBIC CTCTICHH

OKHCJICHHS.

Yriepo, auioTpoInHbIe MOIU(DUKAINH,
pacnpocTpaHeHue B IPUPO/JIe, GU3NICCKUE U
XUMHYECKHE CBOMCTBA.

Ancopbuumsi. KpyroBopot yriepoaas
MIPHUPO/IC.

Oxkcupl yriepoja, nx GU3NIECKUe U
XHUMHUYECKHE CBOMCTBA, JECHCTBHE

Ha >)KMBbIE€ OPTaHU3MBbI, TIOJTYYCHHE U
IpUMEHEHHE. DKOJOTHUYeCKHEe MPOOIEeMBI,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V),
runoTesa rao0anbHOronoTerIeHUs
KJIMMaTa, MapHUKOBBIN 2D (DEKT.
YronpHas KucioTa u €€ CoJiu, UX
buznyeckue U XMUMUYECKUE CBONCTBA,
MOJIy4YeHUE U IIPUMEHEHHE.
KauecTtBenHnas peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB

B OBITY, METUIIMHE, IPOMBIIILIIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[TepBoHauaNbHBIE TOHATHS

00 OpraHMuYecKUX BeIeCTBaX Kak

0 COeIMHEHUSIX yriepoja (MeTaH, 3TaH,

OOBsCHATH 001IHE

3aKOHOMEPHOCTUB U3MEHEHUH
CBOMWCTB 2JIEMEHTOB

IVA-rpynns! u ux coeAMHEHUH ¢
Y4ETOMCTPOEHHUS UX aTOMOB.
XapaktepuszoBaTh (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTBYTJIEPOAa U KPEMHUS U UX
coeMHEHUH (OKCHIOB yTiepoa,
YTOJLHOM KUCTIOTHI, KApOOHATOB,
OKCHJIa KPEMHHUS,

KPEMHUEBOM KUCIOTHI, CHIIUKATOB),
CIocoObI UX MOJIy4YEHUSs], TPUMEHEHUE
W3HA4YEHHE B IPUPOJIE U KU3HU
yenoBeka.OO0bACHATh IPUYUHHO-
CJIE/ICTBEHHYIO CBSI3b: CTPOCHHE
BEIllECTBAa — CBOWCTBA

— MIPUMEHEHUE — Ha pUMepax
COCAMHEHUH YIIIepoaa U KPEMHHUSI.
Onpenenstb KapOOHAT- U CHIIMKAT-
MOHBIB pacTBOPE.

OOBSACHATH CYIIHOCTH KOJOTHYECKUX
npo0sieM, CBA3aHHBIX C HAX0XKJIEHUEM
YTJIEKHUCIIOTO T'a3a B OKpYKarouei
cpene.llonTBepxxaaTh 0coOEHHOCTH
COCTaBa OPraHUYECKUX BELIECTB
MpUMepaMu MPOCTHIX COCTUHEHUN
(MeTaH, 3TaH, 3TUJIEH, alleTUIIEH,
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ATAHOJI, IVIULEPHH, YKCYCHAs KHCIIOTA),
B3aUMOCBSI3b

HEOPraHUYECKUX COCIMHEHUM yriepoia u

STHJICH, alleTUJICH, STaHOJ, TJMILIEPHH,
YKCYCHasl KHCIIOTa).

[IpupoHBIE HCTOYHUKH YIIIEBOAOPOIOB
(yrosb, IpupoIHBIN Ta3, HEPTH), IPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH.

[ToHsATHE O OMOIOTHYECKU BAXHBIX BEIIECTBAX:
XKUpax, OeJIKax, yriieBoaaxX —M WX POJIU B )KU3HH
YeloBeKa.

MartepuanbHO€ €IMHCTBO OPraHUYECKUXH
HEOPraHMYECKUX COEAUHEHUN.

KpeMmHnii, ero ¢puznueckne 1 XuMUIECKHE
CBOMICTBa, NOJy4YeHHE UTTPUMEHEHHUE.
Coenunenus KpeMHUAB nipupoje. Oomue
peJICTaBICHUS

00 okcuze kpemuus (IV) u kpeMHUEBOM
KHCJIOTE.

Cunukatsl, UX UCHOJIB30BaHUE B OBITY,
MEAUIIMHE, TPOMBIIIICHHOCTH.

Bakneiinme cTpouTenbHbIE MaTepUalIbL:
KepaMHKa, CTeKJIO, IIEMEeHT, OETOH,
xene300eToH. [Ipobraembl 6e30macHOro
UCTIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHUAJIOB B
MOBCETHEBHOM JKU3HH.

Xumuueckuit Ixcnepumenm:

Jlemoncmpayuu:

Moeny KpUCTaUTHYECKUX PEHIETOK

OpraHMYECKUX BEILECTB.
OnuceIBaTh poJib OENKOB, )KUPOB U
YII€BOA0B B PYHKIIMOHUPOBAHUU
JKUBBIXOPTaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YIJIEBOJOPOJIOB, UX POJIb

B OBITY M IPOMBITIUICHHOCTH.
[TpoBOIUTH BEIYHUCIICHHSI TTO
YPaBHCHUSIMXUMHUYCCKHX PEAKIIHA.
[ImanupoBaTh 1
OCYIIECTBIISIThHA MPAKTHKE
XHUMHUYECKHE

IKCTIEPUMEHTHI, TPOBOIUTH
HaOJTFOICHUSI, IEJIaTh BBIBOJIBI 10
pe3yibTaTam

IKCTIEPUMEHTA TP MPOBEICHUN
71a00paTOPHBIX OIBITOB U
NPaKTUYECKUXPAOOT.

CrenoBatp npaBuiIamMm
0e301macHOMPadOTHI B
JabopaTopuu

MIPH UCTIOJIb30BaHUU
XUMHUYECKONTIOCYIBI U
000py/I0BaHUS.

Hcnonb30BaTh Py BHIOTHEHUT
yueOHBIX 3aJaHUN TEKCThI Y4eOHUKa,
CIIPaBOYHBIC MaTEPHUATIBI
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(ITepronueckyto cucreMmy
xuMuueckuxaiementoB [, W.
MemnpeneeBa, TabIUIypacTBOPUMOCTH
KHCJIOT, OCHOBAHUI U COJICH B BOJE,
ANEKTPOXUMHUYECKUN PSJT
HANPSDKEHUH METAJUIOB)

anmasa, rpadura, pynnepena.
O3HaKoOMJIEHHE C ITPOLIECCOM aJICOPOINH
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM U YCTPOWCTBOM
MPOTHBOTA3a.

O3HakoMJIEHUE C MPOAYKIIHMEN
CHJIMKaTHOW MPOMBILIUIEHHOCTH
(Buneomarepuainsl: cCUIIMKaTHAs
MIPOMBIITIICHHOCTB ).

Mopenu MOJIEKyYJ OpraHUYECKUX
BELIECTB.

Jlabopamopmuwiii onvim:

[Tonyuenue, coOupanue, pacro3HaBaHUEH
U3y4eHUE CBOMCTB YIJIEKUCIIOTO Ta3a.
[IpoBenenne KayecTBEHHBIX PeaKIMiiHa
KapOOHAT ¥ CUJIMKAT-UOHBI U U3Y4YCHUE
MPU3HAKOB MX NMpOTeKaHus./[pakmuueckue
pabomul:

Ne 4. Tlomyuenue yriekuciaoro rasa,
W3YyYEHUE €r0 CBOMCTB.

Ne 5. Pentenune skcriepMMeHTaNIbHBIX 3a/1a4 110
TeMe «BaxxHeilme HeMeTamIbiu UX
COEJIMHEHUS

Buiuucnenus:
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110 YPAaBHEHUAM XUMUYECKUX PEaKIU
Hroro mo pazneny 25
Pazgen 3. MeTanjibl 4 UX COeMHEHUS
3.1 | OOuue cBoiicTBa 4 OO61as XxapakTepUCTUKa XUMUYECKHX PackpriBaTh CMBICIT H3y4aeMBbIX
METAJUIOB 3JIEMEHTOB — METAJUIOB HA OCHOBAHUM MX MOHSATUN U IPUMEHST 3T MOHITHS TPU
nojoxxeHus B [lepuoanyeckon cucreme OINHUCAHUUCBOWCTB BEIMIECTB U UX
XUMHYECKUX DIEMEHTOB MPEBPALLICHUH.
J.N. MenneneeBa u CTpOCHHS aTOMOB. OOBsICHATH O0ITHE
Crpoenue MetaiioB. Mertanmuyeckas CBS3b 3aKOHOMEPHOCTH B U3MEHECHHH
U METaJUTNYeCKast CBOICTB 3JIEMEHTOB- METAJJIOB 1
KPUCTaJUTHUECKas PEIIéTKa. MX COEAMHEHUN C Y4ETOMCTPOEHUS
DNEKTPOXUMHUYECKHUN PsiJl HAIPSDKCHUN UX aTOMOB.
MeTauioB. Ou3ndeckre 1 XUMHYECKIE XapakTepru3oBaTh CTPOCHUE
CBOMCTBa MeTAIIOB. OOIIIHE CIIOCOOBI METaJIoB,001ue GU3NIECKHE U
IOJIY4YCHHUSI METAJJIOB. IMousarue XUMHYECKHE CBOMCTBA METAJIJIOB.
0 KOPPO3UH METAIIIOB, OCHOBHBIE Xapakrepu3oBarhb 00u1e
CroCcOOBI 3aIIUTHI KX OT KOPPO3HUH. CIIOCOOBIIOTYYCHHS] METAJIIOB.
CruiaBbl (CTaJ'IB, 4yI'yH, HmpaﬂmMHHHﬁ, OnuceIBaTh CIIOCOOBI 3allIHUThI
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY H METaJUIOBOT KOPPO3HUH.
IIPOMBIIIJIEHHOCTH. CJ'ICI[OBB.TB I[IpaBujIaM Oe3omnacHoi
Xumuueckuil Ixcnepumenm: paboThl B J1abopaTopuy pu
Hemoncmpayuu: HCII0JIb30BAHNU XUMHUYECKOU MOCY IbI
OO0pa31bl METaUIOB U CIUIABOB. M3yueHue HO0OPYIOBAHHS.
pPEe3yabTaTOB KOPPO3UU METAIUIOB IIpon3BOAUTH BEIYMCIICHUS
(BO3MO’KHO MCIOJIb30BaHUE 10 YPABHEHUSIM XUMUUYECKUX
BUJICOMATEPHUAIIOB). pEeaKuuid,eciiid OJIMH U3 PEAreHTOB
JlabopamopHvie onvimul: COACPIKHUT IPHUMECH.
O3zHakoMIieHHEe ¢ 00pa3iiaMu METaJJIOB U YH4acTBOBATb B COBMECTHOH
. paboTeB mape Wiu TpyIIe.

CIUTaBOB, UX PU3NYECKUMU CBOMCTBAMHU.
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Hcnosib30Bath Ipy BHINOJIHEHUN
yueOHBIX 3aJJaHUI TEKCThl y4EeOHHUKa,

Buviuucnenus:
M0 YPaBHEHHUSAM XUMHUUYECKHUX PEaKIUi,eCcin
OJINH U3 PEareHTOB COJICPKUT MIPUMECH

CIIpaBOYHBIC MaTEPHUAIIBI
(ITepronueckyto cucremy
xuMudeckuxajiementoB Jl. W.
MemnpeneeBa, TabIUIypacTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJICH B BOJE,
ANEKTPOXUMHUYECKUN PSJT
HANpPSDKEHUH METaJUIOB)

3.2

Baxneiimnme
METaJUIBI ¥ UX
COEeIUHEHUS

16

IllenouyHble METAJIBI: TIOJIOKEHHUE

B Ilepmoanyeckoid cucreMe XUMHYECKHUX
anemenToB J[.MI. MenpneneeBa, CTpoeHHE UX
aTOMOB, HAXOXKJICHHE B IIPUPO/IE.

dusnvecKkue u XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpusl U Kayusi). OKCUABIN
TUJIPOKCHU]IBI HATPHUS M KaJUs.

[IprMeHeHre MEeT0YHbIX METAIIIIOB U UX
COEIUHEHU.

IllenoyHo3eMenbHbIE META/IBl MarHuid |
KaJbllui: Tmosioxkenne B Ilepuomnueckoit
CHCTEME XMMHYECKHUX IJICMEHTOB

J.1. MeHneneeBa, CTpOEHUE UX aTOMOB,
HaxoXJAeHue B npupojie. Pusndyeckue u
XHUMHYECKHE CBOMCTBA MarHus U

Kanblus. Baxkueiinne coeqMuHeHUS

KaJbIUs (OKCUI, THAPOKCHI, COJIH).

JKEcTkocTh BOABI M CIOCOOKI &€

YCTpaHEHHS.

AIIOMUHHI: ITOJIOKEHUE

OO0BACHITE 001IHE

3aKOHOMEPHOCTHB H3MEHCHHUH

CBOMCTB PJIEMEHTOB-

METAJIJIOB U UX COCIUHCHHH B
rpymnmnaxc yaéToM CTPOCHHS UX
aTOMOB.

Xapaktepu3oBaTh (HU3UIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTBMETAJIIOB M X COSIUHEHUN
(OKCHIOB, TUIPOKCHUIOB, COJICH ),
CIIOCOOBI X MOJYyYEHUs, TPUMECHECHHE U
3HAaYEeHHUE

B IIPUPOJIC U )KU3HU YEIIOBEKA.
YcTanaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBA — CBOWCTBA — MPUMEHEHHUE
—Ha MpUMepax U3y4yaeMbIX BEIIECTB.
Pacno3HaBath ¢ HOMOIIIBIO
KauyeCTBEHHBIXPEAKIIUN NOHBI METAIIJIOB:
Martus,

KaJbLHs, ATIOMUHHUS, [IUHKA, JKeJIe3a
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B [leproinueckoil cucTeMe XUMHUYECKUX

(10w xenesa (1), meau (11).
Joka3biBaTh aM(OTEpHBII XapakTep
OKCHJIOB Y THIPOKCUJIOB AIIFOMUHUS
u

IIMHKA.

anemenToB /.M. MeHieneeBa, ctpoeHreaToma,
HaXOXJIEHHE B TIPUPO/IE.

dusnyeckre 1 XUMHYECKHE CBOMCTBA
anmoMuHus. AMdoTEepHbIE CBOWCTBA OKCUAA

Y TUJPOKCH/IA aTFOMUHHS.

Kenezo: nonoxenue B [lepnoanueckoit
CHCTEME XMMHYECKHX DJIEMEHTOB

J.N. MenaeneeBa, CTpOEHHE aTOMa,
HaxoJAeHue B npupojie. Pusndyeckue u
XHUMHYECKHE CBOMCTBA kene3a. OKCUIBI,
rugpokcusl u cosu xenesa (1) u xenesa(lll),
MX COCTaB, CBOMCTBA U MOJy4YCHHUE.
Xumuueckuii Ikcnepumenm: [lemoncmpayuu:
OCOOEHHOCTH  B3aUMOJEHCTBHSA  OKCHIA
KaJblIUsl W HATpUs C BOJOW (BO3MOXKHO
HCIT0JIb30BaHNE BUICOMATEPHAIIOB).
OkpalBaHue miaMeHd HOHaMH HaTpUs,Kalus
Y KaJIblHs (BO3MOXKHO HCITOJIb30BaHUE
BHIeoMarepuanoB) MccienoBanue CBONCTB
KEcTKOM BOJIbI. IIponiece ropenus xenesa B
KHCI0poie (BO3MOKHO HCIIOJIb30BaHKE
BUJICOMATEPHUAIIOB).

JlabopamopHvie onvimul:

HpOBC)IeHI/Ie Ka4CCTBCHHBIX peaxunﬁ Ha
HOHBbI (MaFHI/IH, Kajabnus, aJlOMUHUNA,

[ImanupoBaTh 1
OCYIIIECTBIISATbHA ITPAKTHKE
XUMHUYCCKHE

SKCIIEPUMEHTHI, IPOBOIUTH
HAOJIIOICHM S, IeJIaTh BBIBOJIEI ITO
pe3yabTaTamMm

AKCIIEPUMEHTA MPU TPOBEACHUH
71a00paTOPHBIX OMBITOB U
MPaKTUYECKUXPaOoT.
CrenoBaTh mpaBUIaM
0e30macHOPabOTHI B
nabopaTopun

IIPU UCIIOJIb30BaHUU
XUMHYECKOUTIOCYAbI U
000pyI0BaHUS.

[TpousBoauTh

BBIYHCIICHUS 110

XUMHYECKUM ypaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM
paboTeB mape Wiu TpyIiIe.
BeicTpanBath pa3BEpHYyTHIE
MUCHbMEHHBICH YCTHBIE OTBETHI C
OIopon

Ha UH(popMaIuio U3 yueOHUKa U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
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UCIIOJIb30BATh U3Y4YECHHBIN
MIOHATUHHBIMANIIIAPAT Kypca XUMUHU

nuHKa, xenesa (1) u sxxenesa (1), memu(ll),
OTIMCaHUE IPU3HAKOB UX

MPOTEKAHUS.

UccnenoBanue aMmpoTepHBIX CBONCTB
TUIPOKCH/IA aTFOMUHHS U TUIPOKCUAA
LIMHKA.

Ilpakmuueckue pabomwi:

Ne 6. JKEécTkoCTb BOJBI M METOIEI €€
YCTpaHEHHS.

No 7. PelieHne 3KCriepUMEHTAIbHBIX 33/1a4 110
TeMe «BakHeHIIne MeTaIbl HUX
COCIMHEHU.

Buiuucnenus:

10 YPaBHEHHUSM XHUMHUYECKHUX PEaKIIUi, €ClIn
OJIMH M3 PEareHTOB JIaH B U30BITKEHIIN
COJICPKUT IIPUMECH;

MacCOBOM JI0JIM BBIXO/a MTPOJIYKTa

peaKIuu

Hroro no pasaeiny

20

Pa3nen 4. Xumus u okpyskamomas cpeaa

4.1

XUMHS U
OKpy»Karollas cpena

4

BeniectBa u MaTCpHaJibl B HOBCGﬂHeBHOﬁH(HBHH
yenoBeKka. be3omacHoe HCIoab30BaHUE
BCIICCTB 1 XUMHNYCCKHNX peaKHI/Iﬁ B 6LITy.
HepBaﬂ IomMouib IMpu XUMHYCCKUX OKOTrax U
OTpPaBJICHUSAX.

XHUMHUYECKOE 3ar PASHCHUC OKpY)KaIOH.ICﬁ
Cpcabl (npenenLHaﬁ AonycruMmasd

XapakTepus3oBaTh poiib XUMUU
B Pa3IMYHBIX chepax
JESATEIBHOCTUIIIO/IEN, OCHOBHBIE
BEIIECTBA U MaTepUabl,
HNPUMEHSEMBIE B )KU3HU
COBPEMEHHOTO UEJIOBEKA.

OOBSICHATH YCIOBUS 6€30MIACHOTO
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HCIIOJIB30BaHHUA BECUICCTB U XUMHWYCCKHUX

KOHIIEHTpAIKs BemecTB. Poyib XuMuus
pEIICHUH YKOJOTHYECKUX MPOOIIEM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

N3yuenune 06pa3oB MaTepuaioB
(cTexo, CIIJIaBbl METAIIJIOB, TOJTMMEPHBIS
MaTepuabl)

peaxkuuii B ObITY.

AHANMM3UPOBATh U KPUTUICCKH
OTICHUBATh HH(DOPMAIIHIO O BITHSIHUH
IIPOMBIIIJIEHHOCTH, CEIbCKOTO
XO3SICTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHUE

OKpY>KaloIleu Cpeibl.

YMeTh 0OKa3bIBaTh MEPBYIO MTOMOIIH
IIPH XUMHYECKHAX 0KOTaxX U
oTpaBieHusX. [[puHIMAaTh ydacTue B
00CYXICHUH TTPOOIEM XUMHYECKOUN U
HKOJIOTMUYECKOM HalpaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MMO3UIINIO
1o npoOseMe U Mpeajgaratb BO3MOKHbBIE
MyTH €€

pelieHus
Wroro mo pazneny: 4
OBIIEE YNCJIO 68
YACOBIIO

I[TPOTPAMME
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Paszpen S. CIIOCOBBI OHEHKHU JOCTU/KEHUA YUAIINMMUCA IINTAHUPYEMBIX PE3YJIBTATOB.
5.1 Buabl KOHTpOJISI.

9 KUIACC
KosmmuecTBo yacos
HaumeHoBaHue pa3ieioB U TeM
Ne i/ KonTpoabHubie IIpakTHyeckue
NPOrpamMMbl Bcero
padoTsbI padoThI
Paspnen 1. BemiecTBo 1 XUuMHYeCKHe peaKIUH
11 [ToBTOpEeHME U yriyoieHne 3HaHUM 7 1
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiacca
12 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX 5
' peaxiuit
13 DNEeKTpOIUTHYECKAs TUCCOLUAIUSI. 3 1 1
' XUMUYECKUE PEeaKlUU B pacTBOpax
Hroro mo pazgeny 19
Paznen 2. HemeTa/JILI M X COeANHEHHUS
91 OO01as XxapakTepUCTUKA XUMUYECKHX 4 1
' anemeHToB VIIA-rpynmel. ["agorenst
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COeIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1
COEJIMHEHUS
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OO0mmas XxapaKTepUCTUKA XUMUIECKIX

24 anemeHToB |VA-Tpynmsl. Yriepon u 8
KPEMHHU U UX COCIUHCHHUS

Wroro mo pazueny 25
Pazgen 3. Mera/iibl M UX COeAMHEHUS

3.1 OO1mue cBoiicTBa METAIOB 4

3.2 Bakueiimme MeTauIbl U KX COSIUHEHUS 16
Hroro mno pazmeny 20
Paznea 4. Xumusi v oKpy:Kamomas cpeia

4.1 BemectBa 1 MaTepuanbl B )KM3HU YEIIOBEKA 3
Hroro mo pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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5.2 Kputepuu olleHUBAHUS YYeHUYECKHUX JeiiCTBHIA.
B cootBeTcTBUM C TpeOOBaHMSAMHU CTaHJAApTa IO XWMHUHM M BBIOPAHHBIX M3 (PEAepaTbHOTO CHUCKA Y4EOHHKOB
YUUTEIh XUMHHU BO BpeMs MPOBEPKU MKOHTPOJISI 3HAHUH MO MPEIMETY MOKET OPUEHTHUPOBATHCA Ha CIEAYIOIIUE YPOBHH.
IlepBbIii YpOBeHb - penpoAyKTUBHBINA. BbINolHeHne yJyamiuMucs 3aJlaHdid 3TOTO YPOBHS OMHMpPAeTCs B OCHOBHOM Ha
namsTh. JlocTHkeHrne 3TOro ypoBHSAMIPEAIONaraeT y yqamxcs:
- 3HaHWE Ha3BaHUU OTJEIbHBIX XUMUYECKUX 3JIEMEHTOB, BELIECTB U PEAKIIHIA;
- YMEHHUE YCTHO WJIM MHUCbMEHHO OMHUCHIBATH XUMUYECKUE (DAKTHI, TOHIATHUS WU SIBIICHUS (PEaKun);
- IOHUMaHUE POJIH, 3HAYCHUS UM IPUMEHEHUS OTACIbHBIX XUMUYECKUX BEIIECTB WIIA PEaKIIU;
- MPUMEHEHNE XUMHUYECKOW CUMBOJIMKU - XUMUUYECKUX 3HAKOB, (POPMYJT U ypaBHEHU;
- 3HAHUE HEKOTOPBIX HCIOJb3yeMbIX B XUMUU TPHOOPOB, yMeHUE coOupaTh NpPOCTEHIINE U3 HHUX U
UCIIOJIb30BaTh IPU BBHIMOJIHEHUU XUMUYECKOT0IKCIIEPUMEHTA.
JIns mpOBEpKU 3HAHW MU YMEHHI, COOTBETCTBYIOLUIMX MEPBOMY YPOBHIO, MCIOJIb3YETCS PENPOMYKTUBHBIN BUJ 3a/1aHUIA,
IPEANOJIaraliii BOCIIPOU3BEACHUE YUAlIUMUCS OTIEIbHBIX 3HaHUN U yMeHul. [IpoBepka nepBoro ypoBHs 3HaHHII JIETKO
ocyuiecTBisieTcs: GopMaMHu aBTOMAaTU3UPOBAHHOTO y4eTa.
BTopoii ypoBeHb - NPOAYKTUBHBIN. [[0CTHXKEHNE 3TOTO YPOBHS MPEANOIAraeT y yqauuxcs:
- MIOHUMaHue (HOPMYITUPOBOK BRKHEUIINX XUMHUYECKHX MOHITHH, 3aKOHOB, TEOPUH U MPUMEHEHHUE WX B aHAJOTHYHBIX
CUTYyalusX;
- YMEHHE yCTAaHABIMBATH B3aUMOCBA3b MEK/y COCTABOM, CTPOEHUEM U CBOMCTBAMU XUMUYECKUX BEIIECTB;
- YMEHHE IPOBOUTDH PACUETHI IO XMMUYECKUM (HOpMYyJiaM U YPaBHEHUSIM;
- YMEHHE CaMOCTOSATEIBHO POBOIUTHh XUMUUYECKUN IKCIEPUMEHT IO HHCTPYKLUUU YUeOHUKA WM M0 YKAa3aHHUIO YUUTENs
U QUKCUPOBATH €TO PE3YJIbTATHL.
JUis TpOBEpKH YMEHHsI NMPUMEHSITh STH 3HaHHUS B y4eOHOM NpPaKTUKE HCIOJB3YIOTCSA 3aJaHUsl, BBIIOJHEHHE KOTOPBIX
BO3MOHO HE TOJBKO Ha OCHOBE MaMsTH, HO U HAa OCHOBE OocMbIciaeHUs. [IoaTOMY HapsAy ¢ MCUXOJIOTMYECKON oneparuei
BOCTIPOM3BEICHHS IMIMPOKO MCIIONB3YIOTCS y3HABaHHE U SIBJICHHUE MepeHoca. /|1 BBIMOJHEHUS TaKuX 3aJaHuil Tpedyercs
0oJiee HaMpsHKEHHAs! MBICTUTENbHAS ACSITEIbHOCTD YYaIluXCsl, YeM IIPU BHITIOJIHEHUH 33/1aHUN Ha NIEPBOM ypOBHE.
Tperuii ypoBeHb - TBOPUYECKHU. JJOCTHKEHUE ATOTO YPOBHS NPEANONATAET y YUAIUXCS:
- YMEHHUE MPOTHO3MPOBATH CBOMCTBA XMMHYECKMX BELIECTB HA OCHOBE 3HaHUA OO0 HMX COCTaBE U CTPOEHUM W,
Hao0OpOT, Ipeanonaratb CTPOCHUE BEIIECTB HAOCHOBE UX CBOWCTB;
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- IOHKUMaHue (PaKTOPOB, MO3BOJSIOMIUX YMPABIATH XUMUYECKUMH PEAKIUAMHU (CKOPOCTHIO, HAMPABICHUEM, BBIXOJ0M
OPOAYKTa);

- YMEHHE MPOEKTUPOBATh, OCYIIECTBIATh XUMHUYECKUM JKCIIEPUMEHT, a Takke (UKCUPOBATh M aHAJIU3UPOBATH €T0
PE3yNbTATHI;

- YMEHHE OpPHUEHTUPOBATHCS B TOTOKE XUMHUUYECKOW HWHQOpMAIMKU, OMNpPEAeNsTh MCTOYHUKU HEOOXOIUMOM
uH(opMaluy, MoTy4yaTh €€, aHAJIU3UPOBaTh, JIeJlaTh BBHIBOJLI Ha €€ OCHOBE M MPEJCTaBISATh B COOTBETCTBYIOIICH
dopme;

- YMEHHE 0CO3HABATh BKJIaJ XUMUH B POPMHUPOBAHUE IIEJTOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
Jlns mpoBepKH 3HAHUW, COOTBETCTBYIOIIMX TPEThEMY YPOBHIO, M yMEHUS TPUMEHITh HUX B Y4YeOHOM TPaKTHKE
UCTIONB3yeTCs PeICKTUBHBIN BUJ 3aJIaHUM, BBIMOJHEHWE KOTOPHIX OMUPAETCS Ha PENPOJYKTHUBHBIC 3HAHUS, HO TPeOyeT
rJIyOOKOTO0 OCMBICICHUS, BIAJCHUS JIOTUYECKUMHU NMPUEMaMH YMCTBEHHOW JESTeNIbHOCTU (aHaju3, CHHTE3, 0000IlIeHHe,
KOHKpETHU3allMsl, CpaBHEHHE, a0CcTparupoBaHue, KiaccudukaIus)
Otmerka "'5" craBuTCH B cirydae:

1. 3HaHus, MOHUMaHUS, TIIyOUHBI YCBOCHHS 00yUYaIOIIUMCsI BCETO 00BhEMa MPOrpaMMHOT0 MaTepHalia.

2.YMeHUs BBIJIETSATh TJIaBHBIE TMOJOKEHHS B M3YYEHHOM MaTepuaje, Ha OCHOBaHMM (DaKTOB U MPUMEPOB
000011aTh, JenaTh BBIBOJBI, YCTAHABIMBATH MEXKIPEIMETHbIE W BHYTPHUIPEIMETHBIC CBS3H, TBOPUYECKH
NPUMEHSET MOTy4YeHHbIC 3HAHUS B HE3HAKOMOM CUTYaIIUH.

3.0t1cyTcTBHE OMIMOOK M HEMOYETOB MPHU BOCIPOU3BEICHUU M3YUYEHHOTO MaTepualia, IIPU YCTHBIX OTBETax
YCTPAaHEHUE OTIEIbHBIX HETOYHOCTEH C MOMOINbIO JOMOJHUTEIBHBIX BOIPOCOB YUYUTENsS, COOJIOJICHHE
KyJbTYPBI MIUCBMEHHOW U YCTHOU pedH, MpaBuil opopMiIeHUS TUChbMEHHBIX paboT. OTmMeTKka "'4"":

1. 3HaHHE BCETO U3YYEHHOTO IPOrPaMMHOT0 MaTepurara.

2. YMEHUI BBIIENATH TJIABHBIC TMOJOKEHUS B W3YYCHHOM Martepuase, Ha OCHOBAaHWUU (PAKTOB U MPUMEPOB
000011aTh, JeMaTh BHIBOJIbI, YCTAHABIUBATH BHYTPUIIPEIMETHBIE CBSI3U, MPUMEHSThH MOJTYyYEHHBIC 3HAHHS HA
paKTUKE.

3. Hesnauutenbupie (HETpyOble) OMMMOKKM W HEAOYCTHI MPU BOCIPOU3BEACHUHM H3YYCHHOTO Marepuala,
COOIO/IEHNE OCHOBHBIX TIPAaBWJI KYJIbTYphl MUCBMEHHOW M YCTHOM peuyHu, mpaBmwi o(opMICHHS
MUCbMEHHBIX Pa0oT.

OtMmeTka "'3" (YypOBEHB NMPEACTABICHUIN, COYCTAOIINXCS C JIIEMEHTAMH HAYYHBIX MIOHATHHN):
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1. 3HaHWEe W YCBOCHHE MaTepHalia Ha YPOBHE MHUHUMAJbHBIX TPEOOBAHHMI MPOTPAMMBI, 3aTPYAHCHUE TIPH
CaMOCTOSITEIILHOM BOCTIPOU3BEICHHIH, HEOOXOIMMOCTh HE3HAYUTEILHOM TIOMOIITM TPETIO1aBaTesl.

2. YMeHue paboTaTh Ha YPOBHE BOCIIPOHM3BEICHHUS, 3aTPYTHCHUS ITPU OTBETaX HA BUIOM3MEHEHHBIC BOTIPOCHI.

3. Hamuuue rpyOoii oOmMOKH, HECKONBKUX HErpyOBIX TMPU BOCIPOU3BEACHHH W3YYCHHOTO MaTepHala,
HE3HAYUTEIIbHOE HECOOJTIOICHIE OCHOBHBIX MPABUIIKYJIBTYPhI MUCBbMEHHOW M YCTHOW peYH, TPaBHII 0(OPMIICHHUS
MUCbMEHHBIX PadoT.

Ot1metka "'2'":
1. 3HaHWE ¥ YCBOCHHWE MaTepHaia Ha YPOBHE HI)KE MUHUMAJIbHBIX TPEOOBAHHM MPOTPaAMMBI, OT/CIbHBIC MTPEACTABICHHUS
00 U3yYEHHOM MaTepHalie.
2. OTcyTcTBHE YMEHUH paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYIHEHHUS ITPH OTBETAX HA CTAH/IAPTHBIC BOIIPOCHI.

3. Hanwame HecKONBKHX TPYObIX OIMMOOK, OOJNBIIOr0 YHWCiIa HErpyObIX MpH BOCIPOU3BEICHUU H3YYEHHOTO
MaTepuaa, 3HaYUTETbHOE HeCOOII0IEHIEe OCHOBHBIX MPABUJI KyJIbTYPhl IMMCBMEHHON W YCTHOU pedH, TIPaBHII
odopMIICHHS TTHCHBMEHHBIX paboT

Kpumepuu ouenueanus ycmnozo omeema.
Otmerka "'5" cTaBUTCS, €CIIM YUCHUK:

1) [Toka3piBaeT TiIyOOKOE M TMOJIHOE 3HAaHWE U TOHMMAaHHE BCero o0bEMa MPOTPAMMHOIO MaTepuana; MOJTHOE

ITOHMMAHUE CYIITHOCTH paCCMaTPUBAEMBIX ITOHATHM, IBJICHUN U 3aKOHOMEPHOCTEN, TEOPUH, B3aUMOCBSI3EH;
2) YMeeT COCTaBUTh ITOJHBIN U IIPABUJIBHBIA OTBET HA OCHOBE U3YYEHHOI0 MAaTEPUAJIA; BBIICIIATH IJIaBHBIE MTOJOKEHUS,
CaMOCTOSITEIBHO IMOJATBEPKAATh

OTBET KOHKPETHBIMH ITpUMEpaMH, (DaKTaMH; CAaMOCTOSATEIIPHO U apTyMEHTHPOBAHO JeaTh aHAJIU3, 0000IIESHUS, BBIBOIBI.
YcraHaBnMBaTh MEXKMNPEIMETHBIC (HA OCHOBE paHEe MPHOOPETEHHBIX 3HAHWM) W BHYTPUIPEAMETHBIC CBS3U, TBOPYECCKU
MIPUMEHSATH MOTyUYCHHBIC 3HAHUS B HE3HAKOMOM CUTYaIIUH.

ITocnenoBaTenbHO, YETKO, CBSA3HO, OOOCHOBAaHHO W O€30IIMOOYHO H3jaraTh Y4YeOHBIH Marepuall; JaBaTh OTBET B
JIOTHYECKOW TOCIIeIOBATCIBHOCTH C MCITOJIb30BAHUEM TIPUHATONM TEPMHUHOJOTHH; JCNaTh COOCTBEHHBIC BBIBOJIBI,
(dbopMyITHPOBATH TOYHOE OMPEICICHHE W UCTOJIKOBAHWE OCHOBHBIX IOHSATHM, 3aKOHOB, TEOPHH; IIPU OTBETE HE MOBTOPSTH
JIOCJIOBHO TEKCT yd4eOHHWKa; M3jaraThb MaTepuall JUTEPATYPHBIM S3BIKOM; MPABUIBHO M OOCTOATEIHHO OTBEYaTh Ha
JIOTIOJTHUTEJIbHBIE BOMPOCHI yuuTessi. CaMOCTOSATENHPHO M PAIlMOHATIBHO UCTOJIB30BaTh HATJISAAHBIE MOCOOMS, CIIPABOYHbBIC
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Marepualibl, Y4eOHUK, TOMOJHUTEIbHYIO JUTEPATypy, NEPBOUCTOUYHUKHU; MPUMEHATh CHUCTEMY YCIOBHBIX 00O3HAUYEHUM

MIpU BEJICHUM 3aMKCel, COMPOBOXKIAIONIUX OTBET; HCIOJIb30BaHHE ISl J0Ka3aTeIhCTBA BHIBOJAOB W3 HAONIOJAECHUN U
OIIBITOB;

3) CaMOCTOSATENbHO, YBEPEHHO U 0€30IMO0YHO IPUMEHSET MOIYUSHHbIE 3HAaHUS B PEIIEHUH IPO0JIeM Ha TBOPUYECKOM
ypOBHE; JAOIycKaeT He Oosiee OAHOro HEAOYETa, KOTOPHIM JIETKO MCHPAaBIseT MO TPeOOBAHUIO YUMTENS; UMEET
HEO0OXOJIMMbIE HaBBIKM PabOThl ¢ MpUOOpaMu, YepTeKaMH, CXeMaMH U rpaduKamu, COIYTCTBYIOUIMMHU OTBETY;
3aMKCH, COMPOBOXKIAIOUIUE OTBET, COOTBETCTBYIOT TPEOOBAHUSAM.

OrMmeTka "'4" cTaBUTCS, €CIIM YUCHHUK:

1) IToka3pIBaeT 3HaHUSI BCEr0 U3yYEHHOrO0 MPOrpaMMHOI0 Matepuana. J[aeT mojaHbli U NIpaBUWIbHBIN OTBET Ha OCHOBE
W3YUYEHHBIX TEOPHM; HE3HAYUTEIbHBIC OMMMOKM W HEIOYEThI TPH BOCIPOU3BEIACHUU H3YYCHHOTO MaTepHala,
ompeiesIieHHs] TIOHSATUH Jal HEToJIHbIe, HeOOJbIINEe HETOYHOCTH TPH HCIOIB30BAHUU HAYYHBIX TEPMUHOB WA B
BBIBOJIaX M OOOOIIECHUSX W3 HAONIOACHUN M ONBITOB; MaTepHall M3JaraetT B ONPENEJICHHOW JIOTHYECKOM
MOCIIEIOBATENIBHOCTH, MPHU ATOM JIOMyCKaeT OAHY HEerpyOyro ommuOKy WM He Oojee ABYX HEJOUYETOB U MOXKET UX
UCIIPABUTh CAMOCTOSITEILHO MPU TPEOOBAHUM WIIM TIPU HEOONBIION MOMOIIM MPENOoIaBaTelis; B OCHOBHOM yCBOMII
y4eOHBIN MaTepHualt; MOATBEP>KIAET OTBET KOHKPETHBIMH MPUMEPAMU; MPABUIBHO OTBEYAET Ha JIOTIOJHUTEIbHBIC
BOIIPOCHI YUUTEJIS.

2) YMeeT caMOCTOATEIbHO BBIJCISTH TJIABHBIE TMOJIOKEHUS B M3YUYEHHOM MaTepuaje; Ha OCHOBaHHH (DAKTOB U
npuMepoB 00001aTh, JenaTh BBHIBOJbI, YCTAaHABIMBATh BHYTPUIIPEAMETHBIC CBs3U. [IpUMEHSATH TONy4YeHHBIE
3HAHMS Ha TMPAKTHKE B BUJOM3MEHCHHOW CHUTYallUd, COOMIOAATh OCHOBHBIC MpPaBWIIA KYIbTYpPhl YCTHOU pedH U
COIIPOBOXKJAIOIIEN MMCbMEHHOM, UCII0JIb30BaTh HAYYHbIE TEPMUHBI,

3) He obOnagaeT mocTaTo4HBIM HABBIKOM pPal0OTHl CO CIPABOYHOM JUTEPATYpOd, y4eOHHMKOM, MEPBOMCTOUYHHUKAMU

(MpaBUIILHO OPUEHTHUPYETCS, HO paboTaeT MemsieHHO). JlomyckaeT HerpyOble HapylieHUs TpaBuil o(GopMIICHHS
MUCBMEHHBIX PadoT.

OrMmeTka "'3" cTaBUTCS, €CIIA YICHUK:

1. yCBOWJI OCHOBHOE€ COJIEp)KaHWE Y4eOHOTO MarTepuana, WMeeT MpoOenbl B YCBOCHHUM MaTepuaia, He
MPENATCTBYIONIME JaTbHENUIIEMY YCBOCHUIOIPOTPAaMMHOTO MaTepHaa;

2. MaTepuai u3jaracT HECUCTEMAaTU3UPOBAHHO, (DparMeHTapHO, HE BCET 1A MOCIEA0BATENBHO;

3. HOKa3bIBAET HEAOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTACIBHBIX 3HAHWW W yYMEHUM; BBIBOJBI U O0OOIECHUS
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apryMeHTHpYeT cjabo, T0MyCKaeT B HUX OIIUOKH.

4. TOTTyCTWJI OIMMOKHM W HETOYHOCTH B WCIIOJb30BAaHUM HAYYHOW TEPMUHOJIOTHH, OMPEACICHUS TOHATHHA Jall
HEJIOCTATOYHO YETKUE;

5. HE UCIOJIb30BaJI B KAUECTBE JI0KA3aTEIbCTBA BHIBOJIBI U 0000IIECHHS U3 HAOIIOIeHHU M, (DAKTOB, OTIBITOB UJIW JIOMYCTHIT
OIIMOKH TTPH UX M3JI0KEHUU;

6. HICTIBITBIBACT 3aTPYAHCHUS B NMPUMEHEHWW 3HAHWUW, HEOOXOAMMBIX IS PENICHUS 3a/Jad pPa3IMYHBIX THIIOB, MPH
OOBSCHCHUH KOHKPETHBIX SIBJICHUH HA OCHOBE TEOPHWH M 3aKOHOB, WM B MOATBEP)KICHUU KOHKPETHBIX NMPUMEPOB
PAKTUYCCKOTO IPUMCHEHUS TCOPHUIA;

7. 0TBEYACT HEIMOJIHO Ha BOMPOCHl yuuTens (yImyckas M OCHOBHOE), WJIM BOCIPOW3BOAUT COJEpKaHUE TEKCTa
y4eOHHMKA, HO HEJOCTAaTOYHO MOHUMACTOT/ACIIbHBIC MOJOKESHHS, UMCIOIINE BAXXHOE 3HAUCHHUE B ’TOM TEKCTE;

8) oOHapyXHBaeT HEJOCTATOUHOE TIOHUMAHUE OT/ICJIBHBIX MMOJ0KEHUN MPHU BOCTIPOM3BEICHUH TEKCTa yUeOHUKa (3amucei,
MIEPBOMCTOYHUKOB) UJIM OTBEUACTHEIIOJIHO Ha BOIIPOCH! YUUTENS, JOMYyCKas OJHY-IBE IPyObIe OMMUOKH.
OtMmetka ''2'" cTaBUTCS, €CJIM YICHUK:
1. HE YCBOMJI M HE PACKPBIJI OCHOBHOE COJIEpKAaHUE MaTepHaia;
2. HE JeJ1aeT BBIBOJIOB U 0000IICHUIA.
3. HE 3HAeT U HE TOHMMAET 3HAYUTEILHYIO WIM OCHOBHYIO YacTh NMPOTPAaMMHOTO MaTepHaia B Ipeaeiax MOCTaBISHHBIX
BOIIPOCOB;
4.y uMeeT cnabo cHOopMUpPOBAHHBIE W HEIMOJHBIC 3HAHUS W HE YMEET MPUMEHSATh HMX K PEIICHHI0 KOHKPETHBIX
BOIIPOCOB M 3aJ1a4 110 00pasiy;
5) unu npu oTrBeTe (HAa OJMH BOIPOC) JOIyCKaeT OoJiee ABYX I'PYOBIX OMIMOOK, KOTOpPhIE HE MOXKET HMCIPABUTh JaXKe IPH
TTOMOIIY YUUTEJIA.
Kputepuu oneHnBannsi MUCbMEHHBIX Pad0T (npakmuueckue u 1ad0pamopHsie padomat)
1. Oyenka sxkcnepumenmanbHvIX yMEHUIL
Or1eHKa CTaBUTCS HA OCHOBAHWH HAOJIOICHUS 32 YUAITUMUCS M MHCBbMEHHOT'O OTYETa 3a padoTy.
OTmeTKa «5»!
« paboTa BBITIOJIHCHA MOJHOCTHIO M MPABHIIBHO, CJICJIaHBI TPaBUILHBIC HAOIIOACHUS U BBIBO/IBI;
* OKCIIEPUMEHT OCYIISCTBICH IO IUTAHY C YYE€TOM TEXHHKH O€30IacHOCTH W TpaBWII pabOThl C BeEIIeCTBAMH M
000pyI0BaHUEM;



42

* IPOSIBJIEHBI OPraHU3aLMOHHO-TPYIOBbIE YMEHHUS (ITOANEPKUBAIOTCA YMCTOTa paboyero Mecra M MOPSJIOK Ha CTOJE,

SKOHOMHO HCIOJIB3YIOTCSI PEaKTUBBI).
O1meTka «4»:

- paboTa BBHITIOJHEHA TPABWIBHO, CJCIAHbI MPABWIbHBIC HAOMIOMEHUS W BBIBOJABI, HO TPH 3TOM JKCIIEPUMEHT

MIPOBEJICH HE IMOJTHOCTHIO WIM JOMYIICHBI HECYIIIECTBEHHBIC OITMOKH B pabOTe C BEIIECTBAMU U 000PYy10BaHUEM
OrMmeTKa «3».

- paboTa BBHITIOJIHEHA TPABUJIBHO HE MEHEE 4YeM HAIOJIOBUHY WJIM JOMYIeHAa CYIIECTBEHHAs OIIMOKa B XOJe
IKCTIIEPUMEHTA, B 00BsICHEHUH, B O(popMiieHnH pabOThl, B COOJIIOICHUH MTPABUJI TEXHUKH 0€30MaCHOCTH Mpu padbote
C BEIIECTBaMH U 000PY0BaHUEM, KOTOPAsi UCTIPABIISICTCS IO TPEOOBAHUIO YUUTES.

OTMeTKa «2»:

« IOTYIICHBI JBe (M Oosiee) CYIIECTBEHHBIE OIIMOKH B XOJI€ AKCIIEPUMEHTA, B OOBSICHEHUH, B 0OPMIICHUHU
paboThl, B COOJIOJIEHUM TPABHJI TEXHUKH O€30MACHOCTH TPH paboTe C BelecTBAaMU U 00OPYIOBaHHEM,
KOTOpBIE YUaITUHCs HE MOXKET UCIIPABUTH Ja)e M0 TPeOOBAHUIO YUUTEIIA.

Ouyenka ymeHuil peuiamsb IKCHEPUMEHMAIbHbLE 3A0a4u
O1meTka «5»:
* TUTaH PEIeHUs COCTABJICH MPABUIILHO;
* IIPABUJILHO OCYIIIECTBIICH MOA00p XMMUICCKUX PEAKTUBOB U 000PYI0BAHHUS;
* JAHO IIOJIHOE OOBSICHEHHE U CAEJIaHbI BEIBOBI.
O1MmeTKka «4»:
« TUTaH PENISHUS COCTABJICH NMPAaBUIILHO;

* PaBUJILHO OCYIIECTBIICH TMOJAO0P XUMHUYECKHUX PEAKTHBOM M OOOPYJOBaHHS, TPH STOM JIONYIICHO HE

0oJiee IBYX HECYIIECTBEHHBIX OITMOOK BOOBSICHCHHH M BHIBOIAX.
OrMmeTKa «3»:
« TUTaH PENISHUS COCTABJICH MPAaBUIILHO;

*[IPaBUJILHO OCYIIECTBIICH MOA00P XMMHUYECKUX PEaKTHBOB M 00OPYIOBaHMS, HO JOMYIEHA CYIIECTBEHHAs OIMMOKa B

00BSCHEHUU U BHIBOJIAX.
OTMeTKa «2»:

« HOomylIeHbl ABe (M Oosee) OMMOKM B IUIAHE PEIICHUs, B MOJ00pe XMMHUYECKHX PEAKTUBOB U OOOpYyIOBaHMS, B
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OOBSICHEHUH U BBIBOJAX.

Ouyenka ymeHnuil pewiams pacyemuosle 3a0a4u
O1meTrka «5»:

* B JIOTHYECKOM PaCCYKJICHUU U PEIICHUHU HET OLIMOO0K, 3a/1a4a perieHa parioOHaIbHBIM CIIOCOOOM.
O1MmeTKka «4»:

* B JIOTUYECKOM PAaCCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3a/iaya pellieHa HepalmoHaIbHBIM

crocoOOM WM JIOMYIIEHO He 0oJiee ABYXHECYIIECTBEHHBIX OIHOOK.
OT1MeTKka «3»:
*B JIOTUYECKOM PACCYXXJICHMH HET CYIICCTBEHHBIX OIMMOOK, HO JOMYyIIEHA CYIIECTBEHHAas OIMWOKa B MaTeMaTHYECKHUX
pacueTax.

OTMeTKa «2»:
*UMEIOTCS CYIIIECTBEHHBIC OITUOKU B IOTUYECKOM PACCYKJICHUH U B PEIICHUU.

Ouyenka nucbMeHHbIX KOHMPOJIbHBIX PAdOm
Konmponsnuie pabomut uz nocoous oueHuearomcs co2niacHo npeodnoHceHHol agmopom WKaIbl OYEeHKU WU
OTmeTKa «O»:
*OTBET MOJHBINA U MPABWIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OITMOKA.
OTmeTka «4»:
*OTBET HETIOJIHBIN WU JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OITHOOK.
OT1MeTKa «3»:
-paboTa BBINIOJIHEHA HE MEHEE YeM HAIlOJIOBHHY, JOMYIIEHAa OJIHA CYIECTBEHHas OMMOKa W TPU ITOM JBE-TPHU
HECYIIIECTBEHHBIE.
OTMeTKa «2»:
*paboTa BHIMOJTHEHA MEHBIIIE YEM HATIOJIOBUHY UJIM COACPKUT HECKOIBKO CYIIECTBEHHBIX OMIMOOK.
OTmeTka «1»:
*paboTa He BBHIMIOTHEHA.
[Ipu o1ieHKE BBIMOTHEHHS TUCbMEHHON KOHTPOJILHOM pabOThl HEOOXOAUMO YUUTHIBATh TPEOOBAHUS €UHOTO
opporpaduueckoro  pexkuma. OTMETKa 3a  HUTOrOBYIO  KOHTPOJIbBHYIO  pabOTy  KOPPEKTUPYET
MPEAIIECTBYIONINE MPU BHICTABICHUU OTMETKH 32 YETBEPTh, MOJIYTrOAME, ToJ. Quenka mecmosvix padom.
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TecTbl, cocTosIIME U3 TSATH BOMPOCOB MOYXHO MCIOJI30BATh MOCJE U3yYEHUs Kaxaoro Mmarepuana (ypoka). Tect uz 10—
15 BompocoB ucnoinb3yercs A nepuogudeckoro koutpossi. Tect uz 20—30 BonmpocoB HEOOXOAMMO HCIOJIB30BATh IS
UTOTOBOT'O KOHTPOJIS.
[Ipu oneHMBaHUM UCTIONB3YETCS CIEAYIONIAs MIKaia: sl TeCTa U3 MATH BOIPOCOB:

* HET OIIMOOK — OTMETKA «5»;

* O/THA OITMOKA - OTMETKA «4»;

« IBE OITUOKU — OTMETKA «3»;

* TPH OLIMOKU — OTMETKA «2.
st recta u3 30 BOpoCoB:

« 25—30 npaBWIbHBIX OTBETOB — OTMETKA «5»;

« 19—24 npaBMIIbHBIX OTBETOB — OTMETKA «4»;

+ 13—18 npaBuIbHBIX OTBETOB — OTMETKA «3»;

* MeHblIe 12 NpaBUIBHBIX OTBETOB — OTMETKA «2».

Pasznen 6. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOAUYECKOT'O
OBECIIEYEHUS PABOYEM ITIPOT'PAMMBI.

I"a6puensa O.C., OctpoymoB WN.T'., Cnaakos C.A. Xumus. 9 knacc. — 4-e uza. — M.: [Ipocsemenne, 2022. — 223 c.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[MopTan pyHmaMEHTAILHOTO XUMHYIECKOTO 00pa3zoBanus Poccuu // chem.msu.su
IMoaroroska k EI'D // http://www.fipi.ru/

ITpaBoBoii BeO-caiiT st Aeteit u moapoctkoB // school-sector.relarn.ru
[Monesnast uaopmarms mo xumuu // alhimikov.net

Oo0pazoBarenbHblil caiiT mo xumuu // alhimik.ru

HoBoctHo#t xumuueckuii cait // chemworld.narod.ru
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PA3JAEJ 7. KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

9 -A KJIACC
Ne HMara KosnuecTBo
Tema ypoka
n/m Ilnan dakr 4acoB
Paznen 1. BemecTBo u xumuveckue peakuuu (21 yacon) 19
Tema.1.1 [loBTOpeHMe U yriayd/aeHne 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiacca (7 yacoB) 7
1 03.09 [Tepuomuueckwnii 3akoH. [TeproqudeckascrucTeMa XMMHYECKUX DIIEMEHTOB 1
.. Menneneena.
2 05.09 CrpoeHHe aTOMOB 1
3 10.09 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1
MEepHOJIOB
4 12.09 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB
5 17.09 Bupl XUMUYECKO# CBSI3M M THITHI KPUCTAJUTMYECKUX PEMIETOK
6 19.09 XWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3IMYHbIM  KJIaccaMm 1
HEOPraHMYECKUX COEIUHEHUM, TeHeTHYeCKas CBSI3b HEOPraHMUECKUX BEILIECTB
7 24.09 KontponpHas padota Nel o reme «I[loBTOpeHue u yriydaeHne 3HaHUH OCHOBHBIX 1
paszenoB Kypca 8 Kiiaccay
Tema 1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMH4YECKUX peakuuii ( S yacoB)
8 26.09 Kaccudukanus XuMUYeCKHX peakiuid 1Mo pa3IudHbIM ITPU3HAKAM
9 01.10 [ToHsATHE O CKOPOCTH XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U 1
TeTePOTreHHBIX PEaKIIUIX
10 03.10 [TonsATHE O XUMHUUYECKOM PAaBHOBECHH. 1
1 08.10 ®DakTOopHbI, BIUSAIONINE HA CKOPOCTh XUMUYECKOUN PEAKIINH U MOJIOKECHHE 1
XUMHYECKOTO PAaBHOBECHUS
12 10.10 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINHT 1
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Tema 1.3 DyekTpoauTHYecKasi JUCCOIAAIUsI. XHMUYECKHe peakiuu B pacrBopax. (8 yacos) 6
13 15.10 Teopust snexkTpoUTUUECKOM quccoruanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHI
14 17.10 Wonnble ypaBHEHUS peakuuii
15 22.10 XUMHUYECKUE CBOMCTBA KMCJIOT , OCHOBAHUM U COJICH B CBETE MPEICTABICHHI 00 1
ANEKTPOJIUTUICCKON TUCCOITUAITTT
16 24.10 XUMHUYECKUE CBOMCTBA KMCIIOT , OCHOBAHUM U COJICH B CBETE MPEACTABICHHI 00 1
ANEKTPOJIUTUICCKON TUCCOITUAITTT
17 05.11 [TonsaTue o rumponuse conei
18 07.11 OO6o01enre u cuTeMaTu3alus 3HaHU
19 12.11 [IpakTueckas padora Ne 1. «Perienne skcriepMMeHTaIbHBIX 33124
20 14.11 KonTtponpHas padoTta No2 o TemMe «IEKTPOTUTHYECKAs TUCCOIIHAIIHS.
XUMUYECKHE pPeaKliy B pacTBOpax»
Pasznen 2. Hemerasiibl 1 MX coequHeHHs (25 yacoB) 25
Tema 2.1 O0masi xapakTepucTHKa XUuMHYeCKUX 3J1eMeHTOB VIIA-rpynnsl. I'asorensl (4 yaca) 4
21 19.11 OO01as XxapakTepUCTUKA raJIOreHOB. XMMHUYECKHE CBOMCTBA Ha IIpUMepe Xjopa
22 21.11 XnopoBogopoa. CoJisiHasi KHCIIOTa, XUMHYECKHE CBOMCTBA, MOJIyUYCHHUE, 1
MIPUMEHEHHE
)3 26.11 IIpaktrnyeckas padora Ne 2 o teme «lloyueHue cosIHOM KUCIOTHI, U3ydeHue e 1
CBOMCTB»
24 28.11 Boruricnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJJUH U3 PeareHTOB JaH 1
B U30BITKE
Tema 2.2 O01mas XxapakTepuCTHKA XUMHYecKHX 3J1eMeHTOB VIA-rpynnel. Cepa u eé coequnenus (64acon)
25 03.12 OOm1as xapakTepucTuka 31eMeHToB VIA-rpymnisl
26 05.12 AnnoTponHbie MoaupuKanuu cepbl. HaxoxieHue cepsl U € coeIMHEeHUH B 1

pupoae. XMMUYECKHE CBONCTBA CEPBI
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27 10.12 CepoBosiopo, CTpoeHHe, (PU3HMUECKUE U XUMUYECKHE CBOMCTBA
12.12 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3MUECKUE U XUMUYECKUE CBOWCTBA,
28 MIpUMEHEHHE
17.12 XVMHYECKUE PeaKIInH, JIeKaIIle B OCHOBE IPOMBIIIJIEHHOTO CIOC00a MOJIy4yeHust
29 CEpHOM KUCIOTHl. XUMUYECKOE 3arpsiI3HEHHE OKPYXKAIOIIEH cpeibl COSMHEHUSIMU
cepel
30 19.12 Borunicnenue MmaccoBoi 10711 BbIXOJA MPOIYKTA PEaKIuu

Tema 2.3 O0mas xapakTepucTUKAa XUMHUYECKHX 3JIeMeHTOB VA-rpynnsl. A30T, (pocdop u ux coequHeHUs

(7 yacoB)
31 24.12 OO61ast XxapakTepucTuKa 3MeMeHToB V A-TpyIiibl. A30T, paclipoCTpaHEHHE B
npupoe, Gu3nueckrue u XuMU4eckre CBONCTBa
32 26.12 AMMHaK, ero pundeckne 1 XUMUYECKUE CBOWCTBA, MOJTYyYCHUE U IPUMEHEHUE
33 09.01 A3oTHas KucaoTa, €€ GU3NIecKue U XUMHUIECKUE CBOMCTBA.
14.01 Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KQU€CTBE MUHEPAITBHBIX
3 ynoopenuil. XumMmudeckoe 3arps3HeHHEe OKPYKAIOIIel cpelibl COeAMHEHUAMHU a30Ta
16.01 [IpakTrueckas padota Ne 3 o teme «IlonydeHne ammuaka, H3y4eHHUE €ro
3 CBOWCTB»
21.01 ®ochop. Oxeun docdopa (V) u pochopnas kucnota, Gu3nUecKue U XUMUIECKHE
36 CBOICTBA, MMOJIy4eHUE
23.01 Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOpEeHU. 3arpsizHeHue
37 MPUPOIHOM cpenbl hochaTamu

Tema 2.4 O0mas xapaKTepucTHKAa XUMHUYECKUX 3JIeMeHTOB IVA-rpynnsl. Yriaepoa u KpeMHHil 1 HX

coequHeHus (8 yacoB)

38

28.01

Vrnepon, pacnnpoCTpaHCHUC B IIPUPOJIC, (l)I/I3I/I‘leCKI/Ie U XUMHUYECKHE CBOMCTBA

39

30.01

Oxcunpl yriaepoaa, ux (pu3nveckre U XUMHUECKHUe CBOMCTBA. DKOJIOTHIECKHE
po0OJIeMbl, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
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40 04.02 YronpHas KUCIIOTa U €€ COJTU 1
" 06.02 [TpakTuaeckas padorta Ne 4 o Teme "TlosrydeHune yriiekuciaoro rasa. 1
KauecTtBenHnas peakuus Ha kapOoHaT-MOH"

4 11.02 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COETUHEHUSX 1

yriepoja

43 13.02 Kpemuuii u ero coennnenus 1

a4 18.02 [IpakTnueckas padorta Ne 5. Pemenune skciepuMeHTalIbHbIX 33]a4 [0 TEME 1

«BaxHenmme HeMeTauibl U UX COSTUHEHUS»

45 20.02 KonTtponeHast padota Ne3 mo teme «BakHelIe HEMETAIITBI U MX COSTUHEHHSDY 1
Pa3nen 3. Mera/uibl U uX coequneHust (20 yacon) 20
Tema 3.1 O61mme cBoiicTBa MeTa/l10B (4 yaca) 4

25.02 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHX AIIEMEHTOB — MeTa/uIoB. MeTrayumnaeckas
46 CBS3b M METaJUINYeCKasi KpucTajuinueckas pemeérka. OGusndeckre cBoncTBa 1
MeETaJlJIOB
47 27.02 XHUMHYECKUE CBOMCTBA METALIOB. DJICKTPOXUMHUYCCKUH Psii HAPSOKCHHUNA 1
MeETaJlJIOB
48 04.03 O6mmume cnocoOsl momy4deHus MetauioB. CruiaBbl. Ber4uciieHus o ypaBHEHUSAM 1
XMUMHYECKUX PEaKIUid, €CIM OJUH U3 PEareéHTOB COAEPKUT MPUMECH

49 06.03 [ToHsATHE O KOPPO3UU METAJLIOB 1
Tema 3.2 Baxkneiimme MeTalsibl M UX coequHenusi (16 yacoB) 16

50 11.03 [IlenouHble METAILIIBI 1

51 13.03 OKcHbl ¥ THAPOKCUIBI HATPUSA U KAJIUS 1

52 18.03 Illenoyno3eMeNnbHBIC METAIIJIbI — KAIbIIWK U MarHui 1

53 20.03 Baxneiiime coeqUHEHUS KBNS 1

54 01.04 O00011IeHNE U CUCTEMATH3ALNS 3HAHUN 1
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55 03.04 JXK€ctkocTh BOBI M CIOCOOBI €€ yCTpaHEeHHUs 1
56 08.04 [Ipaktuyeckas padora Ne 6 mo teme "JKEcTKOCTH BOJIBI M METO/IBI €€ yCTpaHEeHUs" 1
57 10.04 ATIOMUHHI 1
58 15.04 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA 1
59 17.04 Kenezo 1
60 22.04 Oxcuppl, runpokcu sl U coin xenesa (1) u sxenesa (111) 1
61 24.04 O0001IeHne 1 cucTeEMaTH3aINs 3HAHUN 1
6 29.04 [IpakTnueckas padorta Ne 7. PemieHune skcriepuMeHTaIbHBIX 3aa4d 10 TeMe 1
«BaxHenmme MeTaJTbl U UX COCMHEHUS
06.05 BerarcieHus o ypaBHEHUSIM XHMHUYSCKUAX PEaKIui, €CIIM OJTMH U3 PearcHTOB JaH
63 B M30BITKE WM COACPIKUT MPUMECH. BBIUUCIIEHISI MAaCCOBOM JIOJIH BBIX01a 1
MPOJYKTa PEaKIHH

64 13.05 O0001IeHre U cucTeEMaTU3aINs 3HAHUN 1
65 15.05 KonTtponbHas padota Ned4 o teme «BakHeWIre MeTalliIbl U UX COCTUHECHUS 1

Paznen 4. Xumusi v okpy:kaiomas cpeaa (3 yaca) 4

Tema 4.1 BemecTBa 1 MaTepHaJIbl B )KH3HH YejioBeKa (3 yaca) 4
66 20.05 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1
67 22.05 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUICH cpeibl 1
68 PoJib XuMuM B penieHHH SKOJIOTHUECKUX TPoOIeM 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




PACCMOTPEHO

Ha 3acenanuu [[IMO
MPOTOKOJ OT «26»
aBrycra 2024 r. Nel
PykoBonurens IIIMO

JL.H. lenposa
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COI'JTACOBAHO YTBEPXAIO
3aM. JUpPEKTOpa Hupexrop I'BOY
I'.B.KoBasieBa «[IIKOJIANe102 T'.O.
«26» aBrycra 2024 r. JJOHELIK»

E.11. MakcumMeHKoO
«26» aBrycra 2024 .
M.IIL.

KAJIEHIAPHO-TEMATHUYECKOE IIVIAHUPOBAHHUE
npeamera «XuMus»
g 9-b kiacca

Pa3zpaborano yuurtenem

XUMUHU
Kanakaitno fnon KopnenueBnon

2024-2025 y4yebnblii TOJ
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PA3JAEJ 7. KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

9-b KJIACC
Ne Jlara
Tema ypoka KosmyecTBo yacos
n/n ILnan dakr
Paznen 1. BemecTtBo u xumuveckue peakuuu (21 yacon) 19
Tema.1.1 [TloBTOpeHMe U yriayd/aeHne 3HAaHUI OCHOBHBIX pa3/iesioB Kypca 8 kiacca (7 yacoB) 7
1 05.09 [Tepuomuueckwnii 3akoH. [TeproqudeckascrucTeMa XMMHYECKUX DIIEMEHTOB 1
.. Menneneena.
2 06.09 CrpoeHHe aTOMOB 1
3 12.09 3aKOHOMEPHOCTH B U3MEHEHNU CBOMCTB XUMHUECKUX DJIEMEHTOB TEPBBIX TPEX 1
MEepHOJIOB
13.09 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB 1
19.09 Bupl XUMUYECKO# CBSI3M M THITHI KPUCTAJUTMYECKUX PEMIETOK
20.09 XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K pPa3IW4YHBIM  KiaccaM 1
° HEOPraHMYECKUX COEIUHEHUM, TeHeTHYeCKas CBSI3b HEOPraHMUECKUX BEILIECTB
7 26.09 KontponpHas padota Nel o reme «I[loBTOpeHue u yriydaeHne 3HaHUH OCHOBHBIX 1
paszenoB Kypca 8 Kiiaccay
Tema 1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX peakuuii (5 yacos)
8 27.09 Knaccudukanus XuMUYeCKHX peakiuid Mo pa3IudHbIM ITPU3HAKAM
9 03.10 [ToHsATHE O CKOPOCTH XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U 1
TeTePOTreHHBIX PEaKIIUIX
10 04.10 [TonsATHE O XUMHUUYECKOM PAaBHOBECHH. 1
1 10.10 @DaKTopHkI, BIUSIONINE HA CKOPOCTh XUMUYECKOH PEaKINH U MOJIOKECHHE 1
XUMHYECKOTO PAaBHOBECHUS
12 11.10 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINHT 1
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Tema 1.3 DyekTpoauTHYecKasi JUCCOIAAIUsI. XHMUYECKHe peakiuu B pacrBopax. (8 yacos) 6
13 17.10 Teopus anekTpoUTUYECKON qucconranuu. CUIbHbIE U CITA0bIe AJIEKTPOJIUTHI
14 18.10 Wonnble ypaBHEHUS peakuuii
1s 24.10 XUMHUYECKUE CBOMCTBA KMCJIOT , OCHOBAHUM U COJICH B CBETE MPEICTABICHHI 00 1
ANEKTPOJIUTUICCKON TUCCOITUAITTT
16 25.10 XUMHUYECKUE CBOMCTBA KMCIIOT , OCHOBAHUM U COJICH B CBETE MPEICTABICHHI 00 1
ANEKTPOJIUTUICCKON TUCCOITUAITTT
17 07.11 [TonsaTue o rumponuse conei
18 08.11 OO6o01enre u cuTeMaTu3alus 3HaHU
19 14.11 [IpakTueckas padora Ne 1. «Perienne skcriepMMeHTaIbHBIX 33124
20 15.11 KonTtponpHas padoTta No2 o TemMe «IEKTPOTUTHYECKAs TUCCOIIHAIIHS.
XUMUYECKHE pPeaKliy B pacTBOpax»
Pasznen 2. Hemerasibl 1 MX coequHeHHs (25 yacoB) 25
Tema 2.1 O0masi xapakTepucTHKa XUuMHYeCKUX 3J1eMeHTOB VIIA-rpynnsl. I'asorensl (4 yaca) 4
21 21.11 OO0mras XxapakTepuCTUKA raJOTeHOB. XMMHUYECKHE CBOMCTBA HA MpUMEpE XJIopa 1
- 22.11 XnopoBogopoa. CoJisiHasi KHCIIOTa, XUMHYECKHE CBOMCTBA, MOJIyUYeHHUE, 1
MIPUMEHEHHE
23 28.11 IIpaktrnyeckas padora Ne 2 o teme «lloyueHue cosiHOM KUCIOTHI, U3ydeHue e 1
CBOMCTB»
» 29.11 Boruricnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJJUH U3 PeareHTOB JaH 1
B U30BITKE
Tema 2.2 O01mas XxapakTepuCTHKA XUMHYecKHX 3J1eMeHTOB VIA-rpynnel. Cepa u eé coequnenus (64acon) 6
25 05.12 OOm1as xapakTepucTuka 31eMeHToB VIA-rpymnisl
26 06.12 AnnoTponHbie MoauduKanuu cepbl. HaxoxieHue cepsl u € coeIMHEeHUH B 1

pupoae. XMMUYECKHE CBONCTBA CEPBI
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27 12.12 CepoBosiopo, CTpoeHHe, (PU3HMUECKUE U XUMUYECKHE CBOMCTBA
13.12 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3MUECKUE U XUMUYECKUE CBOWCTBA,
28 MIpUMEHEHHE
19.12 XUMHYECKUE PEeaKIINH, JIeKaIINe B OCHOBE IPOMBIIIJIEHHOTO CIIOCO0a MOJIy4yeHus
29 CEpHOI KUCIOTHI. XUMUYECKOE 3arpsi3HEHNE OKPYKAFOIIEH Cpeibl COCTUHEHUSIMHU
cepbl
30 20.12 Borunicnenue MmaccoBoi 10711 BbIXOJA MPOIYKTA PEaKIuu

Tema 2.3 O0mas xapakTepucTUKAa XUMHUYECKHX 3JIeMeHTOB VA-rpynnsl. A30T, (pocdop u ux coequHeHUs

(7 yacoB)
1 26.12 OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, paclipoCTpaHEHUE B
3 npupoje, Gpu3nueckrue u XuMU4eckre CBONCTBa
32 27.12 AMMHaK, ero pundeckne 1 XUMUYECKUE CBOWCTBA, MOJTYyYCHUE U IPUMEHEHUE
33 09.01 A3oTHas KucaoTa, e€ GU3nIecKue 1 XUMHUIECKHE CBOMCTBA
10.01 Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KQU€CTBE MUHEPAITBHBIX
3 ynoopenuil. XumMmudeckoe 3arps3HeHHEe OKPYKAIOIIel cpelibl COeAMHEHUAMHU a30Ta
16.01 [IpakTrueckas padota Ne 3 o teme «IlonydeHne ammuaka, H3y4eHHUE €ro
3 CBOWCTB»
17.01 ®ochop. Oxeun docdopa (V) u pochopnas kucnora, Gu3nuecKue U XUMHUIECKHIE
36 CBOICTBa, MOJIy4ECHUE
23.01 Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOpEeHU. 3arpsizHeHue
37 MPUPOIHOM cpenbl hochaTamu

Tema 2.4 O0mas xapaKTepucTHKAa XUMHUYECKUX 3JIeMeHTOB IVA-rpynnsl. Yriaepoa u KpeMHHil 1 HX

coequHeHus (8 yacoB)

38

24.01

Vrnepon, pacnnpoCTpaHCHUC B IIPUPOJIC, (l)I/I3I/I‘leCKI/Ie U XUMHYECKHE CBOMCTBA

39

30.01

Oxcunpl yriaepoaa, ux (pu3nveckre U XUMHUECKHUe CBOMCTBA. DKOJIOTHIECKHE
po0OJIeMbl, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
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40 31.01 VYronpHas KUCIIOTA U €€ COJIH 1
" 06.02 [TpakTuaeckas padorta Ne 4 o Teme "TlosrydeHune yriiekuciaoro rasa. 1
KauecTtBenHnas peakuus Ha kapOoHaT-MOH"

" 07.02 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COETUHEHUSX 1

yriepoja

43 13.02 Kpemuuii u ero coennnenus 1

a4 14.02 [IpakTnueckas padorta Ne 5. Pemenune skciepuMeHTalIbHbIX 33]a4 [0 TEME 1

«BaxHenmme HeMeTauibl U UX COSTUHEHUS»

45 20.02 KonTtponeHast padota Ne3 mo teme «BakHelIe HEMETAIITBI U MX COSTUHEHHSDY 1
Pa3nen 3. Mera/uibl U uX coequneHust (20 yacon) 20
Tema 3.1 O61mme cBoiicTBa MeTa/l10B (4 yaca) 4

21.02 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHX AIIEMEHTOB — MeTa/uIoB. MeTrayumnaeckas
46 CBS3b M METaJUINYeCKasi KpucTajuinueckas pemeérka. OGusndeckre cBoncTBa 1
MeETaJlJIOB
47 27.02 XHUMHYECKUE CBOMCTBA METALIOB. DJICKTPOXUMHUYCCKUH Psii HAPSOKCHHUNA 1
MeETaJlJIOB
48 28.02 O6mmume cnocoOsl momy4deHus MetauioB. CruiaBbl. Ber4uciieHus o ypaBHEHUSAM 1
XMUMHUYECKUX PEaKIUii, eCIM OJUH U3 PEareéHTOB COAEPKUT MPUMECH

49 06.03 [ToHsATHE O KOPPO3UU METAJLIOB 1
Tema 3.2 Baxkueiimue MeTalJibl M ux coeaunenus (15 yacoB) 16

50 07.03 [IlenouHble METAILIIBI 1

51 13.03 OKcubl ¥ THAPOKCU/IBI HATPUSA U KAJIUS 1

52 14.03 Illenoyno3eMeNnbHBIC METAIIJIbI — KAIbIIWK U MarHui 1

53 20.03 Baxneiimne coequHeHNs KaJlbLHs 1

54 21.03 O00011IeHNE U CUCTEMATH3ALNS 3HAHUN 1
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55 03.04 JXK€ctkocTh BOBI M CIOCOOBI €€ yCTpaHEeHHUs 1
56 04.04 [Ipaktuyeckas padora Ne 6 mo teme "JKEcTKOCTH BOJIBI M METO/IBI €€ yCTpaHEeHUs" 1
57 10.04 ATIOMUHHI 1
58 11.04 AmpoTepHbIe CBOWMCTBA OKCHIA U TUJIPOKCHIA 1
59 17.04 Kenezo 1
60 18.04 Oxcuppl, runpokcu sl U coin xenesa (1) u sxenesa (111) 1
61 24.04 OO0oO0IIeHre U CHCTeMAaTH3alns 3HAHUH 1
6 25.04 [IpakTnueckas padorta Ne 7. PemieHune skcriepuMeHTaIbHBIX 3aa4d 10 TeMe 1
«BaxHenmme MeTaJTbl U UX COCMHEHUS
15.05 BerarcieHus o ypaBHEHUSIM XHMHUYSCKUAX PEaKIui, €CIIM OJTMH U3 PearcHTOB JaH
63 B U30BITKE WJIM COJIEP’KUT IpUMecH. Brlunciaenust MaccoBOM IO BBIXO1a 1
MPOJIyKTa peaKkiuu

64 16.05 KonTtponbHas padota Ned4 o teme «BaxkHelne MeTauibl U UX COCTUHEHUSDY 1

Pa3znen 4. Xumus u oxkpy:kaomas cpeaa (4 yaca) 4

Tema 4.1 BemecTBa 1 MaTepuaJibl B )KU3HM YesloBeka (4 yaca) 4
65 22.05 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1
66 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeIbl 1
67 23.05 Ponb XumMuu B pelieHuH SKOJOTHYECKUX TTPoOIeM 1
68 O06o001enne u cucTeMaTu3anus 3HaHu’

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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