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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B
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OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUU W PAa3BUTHH MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LeH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJarolMxcs K CaMOCTOSITENIbHON MO3HABATENIBHON AESITENbHOCTH, HAYyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETHHOCTH, IMO3HAHUS WM CaMOIIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYYalOIIUXCS TYMaHHUCTUYECKHX OTHOUICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMDBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3y/IbTaThl OCBOSHUS MPOrPaMMBI OCHOBHOT'O OOIIEro 00pa3oBaHMs
JOCTUTAIOTCS B XO7¢ OOydYeHHUS XMMHHM B €IUHCTBE Y4YeOHOM W BOCHHMTATEIHHOMU
JCSTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHUCKMMH COIMOKYIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, NPHUHATBIMH B OOIISCTBE MpaBWIAMHU U
HOpMaMH TOBEJCHHUS M CIIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHHUSA, CaMOPa3BUTHUS W
COIUAITU3AIIUH 00YYarOIIUXCS.

JIMYHOCTHBIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0yJarouxcs
PYKOBOJICTBOBATBCS CHUCTEMOM MO3MTHUBHBIX I[EHHOCTHBIX OPHUEHTAIMHA W paACIIMPECHHE
OTBITA JCATCIIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[ICHHOCTHOT'O OTHOIIEHHS K OTCYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY H
HAYYHOMY HACICAWIO, TOHUMAHUS 3HAYCHUS XHMHUYECKOW HAyKd B IKHU3HH
COBPEMEHHOI0 O0OIIecTBa, CIOCOOHOCTH BJIAJCTh JOCTOBEPHOW HWH(pOpManueid o
HEPEIOBBIX JOCTHXKCHHSX W OTKPBITHSX MHPOBOH M OTCUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COIMATBHBIX HOPMaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIIICHUI
B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-HCCIICI0BATEIILCKOM, TBOPYECKOHN M IPYTUX BUIAX JICSITEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOH  COBMECTHOM  JICATENIBHOCTH  NPU  BBIMOJHECHUH  YYCOHBIX,
MO3HABATCIbHBIX 3ajlad, BBIMOJHCHHM XUMHUYCCKHUX OSKCICPUMEHTOB, CO3JaHHU
y4eOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IpoIiecce
9TOM y4eOHOH NeATeNIbHOCTH, TOTOBHOCTH OIIGHHUBATh CBOE IMOBEICHHE W TOCTYIKH
CBOMX TOBAapHIIEH C MO3MIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHYECKHE TIPEJCTABICHUS O BEHIECTBE W XHMHYCCKOH pPEaKIIHH,
COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOIIAE OCHOBY
JUI TIOHUMAaHHs CYNIHOCTH HAy4YHON KapTHHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AMMOCBS3SIX YeIOBeKa ¢ MPUPOIHOMN CPeoi, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEIH;

MO3HABATE/IbHbIE MOTHBBI, HAIMpPABJICHHBIC Ha IOJYyYCHHE HOBBIX 3HAHUU 10
XHMHH, HEOOXOMUMBbIC [UIsi OOBSCHCHHS HAOIIOMaeMbIX IPOLECCOB U SIBJICHHIA,
MI03HABATEIbHOM, MHOOPMAIMOHHON W YUTATEIBCKON KYJIbTYpPbI, B TOM YHCIIC HABBIKOB



CaMOCTOSATEIIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHON JIUTEpaTypoil,
JOCTYIHBIMHU TEXHUYECKUMH CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpPEC K OOY4YEeHUI0O M TIO3HAHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHON U UCCIIEIOBATENbCKON IESITENIBHOCTH, K
OCO3HAHHOMY BbIOOPY HAIlPaBICHHOCTH U YPOBHA 00y4Y€HUs B JajbHEHIIEM;

4) popMHpPOBAHUS KYJILTYPbI 3/10POBbSI:

OCO3HAHHME LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKH Ha 3/I0POBBIA 00pa3 ’KU3HU, OCO3HAHUE MOCIEACTBUI U HEMPUITUE BPEAHBIX
npuBblYeK (YHOTpEOJICHHsS]  aJIKOroJis, HapKOTHUKOB, KypeHHs), HEOO0XOIUMOCTH
coOI0IeHUsT TTpaBuil 0€30MaCHOCTU NpPU OOpAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYEeCKOMY HU3Yy4YEeHHIO Mpodeccuid U Tpylaa paziIuyHOro poja,
yBaXEHHE K TPYIy M pe3ysibTaTaMm TPYJIOBOHM NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHS] MPEJIMETHBIX 3HaHWM MO XWMHH, OCO3HAHHBINH BBIOOP WHIWBUIYAIbHOU
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W TMOTPEOHOCTEH, YCHEIIHOU
npodeccuOHaIbHOM JEATENBbHOCTH M Pa3BUTUS HEOOXOJAMMBIX YMEHUW, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIICHHE K MPUPOJIEe KaK UCTOYHUKY >KM3HU Ha
3emile, OCHOBE €€ CYIIECTBOBaHMS, MOHMMAaHUE IIEHHOCTHU 3J0POBOr0 M 0O€30MacHOI0
oOpa3za JKHM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HMYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTHU COOJIOJCHUS TMpaBUil 0€30MacCHOIO
MOBEICHUSI TIPU paboTe C BEIIECTBAMH, a TAKKE B CUTYAIHSIX, YTPOKAIOIIUX 30POBBIO
1 KM3HMU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble MPH HU3YYCHUH XUMHH, s
pEeLICHUsT 3a/a4, CBSI3aHHBIX C OKPYXAaUEW MPUPOAHOM CPEAOM, I IOBBILICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INI00AIBHOTO XapaKTepa IKOJIOTHYECKUX
npobyieM W MyTell HX pelieHHus MOCPEJCTBOM METOJIOB XHWMHUH, 3KOJOTHYECKOTro
MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW U
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTranmpeIMETHBIX pe3yJbTaTOB  BBIICIAAIOT  3HAUMMbIE IS
(GopMupoBaHUS MHUPOBO33PEHUS OOIICHAYYHbIE MOHATHA (3aKOH, TEOPHsl, MPUHLHUII,
runoresa, pakr, CUCTeMa, MPOLECC, SIKCIEPUMEHT U JIPYTOE. ), KOTOPbIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETAaX U MO3BOJISIIOT Ha OCHOBE 3HAHUN M3 ITUX
IIpeIMETOB (POPMUPOBATH MPEACTABICHHE O ILIEJIOCTHOM HAYyYHOM KapTHHE Mupa, U
YHUBEpCaJIbHbIE  y4yeOHble  JeWcTBUS  (IIO3HABaTelIbHbIE, KOMMYHHKAaTHUBHBIE,



pPEryJISITUBHBIE),  KOTOpble  OOecrneyuBalOT  (QOpMUpPOBaHME  TOTOBHOCTH K
CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU IEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Bba3oBble joruyeckue aeiicTBus:

YMEHUSI MCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHHMA:
pacKphIBaTh CMBICI XUMHYCCKUX TIOHATHH (BBIACIATH MX XapaKTEepHBbIC IPU3HAKH,
YCTaHABJIMBATh B3aMMOCBI3b C JIPYTUMHU TOHATHSMH), HWCIOJIB30BAaTh TOHSATHS IS
OOBSICHEHHS OTIEIBHBIX (PAKTOB WM SBJICHWW, BHIOMPATh OCHOBAHHS W KPUTCPHUH IS
KJacCU(UKAIIMM XUMHUYECKUX BEIIECTB M XHMHUYECKHX pPEaKIUi, YCTaHABIMBATh
NPUYMHHO-CJIEJICTBEHHBIE CBS3U MEXAY OOBEKTaMU H3Y4YEHUs, CTPOUTH JOTUYECKUE
paccyxkaeHuss (MHIYKTUBHBIC, JEAyKTUBHBIC, IO aHAJOTHH), JeJaTh BBIBOJALI U
3aKTIOYCHUS;

YMCHHEC TPUMCHATh B TMPOIECCE TO3HAHUSA TOHATHS (NMPEAMETHBIC U
METanpeIMETHBIE), CHUMBOJINYECKHE (3HAKOBBIE) MOJIENHU, HCIIOJNb3yeMble B XHMHH,
npeoOpa3oBeIBaTh MIMPOKO MPHUMEHSEMBIE B XHMHUW MOJCIbHBIC TPEACTABICHUS —
XUMHYECKUN 3HAK (CMMBOJ DJJIEMEHTa), XuUMHUYeckas ¢opMyna H ypaBHEHHE
XUMHYECKOW peakliMi — MPU PelieHnH yueOHO-TI03HaBaTeIbHBIX 3371a4, C yYETOM 3TUX
MOJICIIbHBIX TPEJCTABICHUI BBISBIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMUYECKHX BEHIECTB M XUMHYECKUX PEAKIUH, BBIABIATDH
o0lue 3aKOHOMEPHOCTH, NPUYUHHO-CIIE/ICTBEHHbIE CBS3M U TNPOTHBOPEYHUS B
U3y4aeMbIX TPOIECCaX U SBICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCH B KAa4yeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAKK€ B KA4eCTBE OCHOBBI NIl (DOPMUPOBAHUS THUIIOTE3BI MO TMPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHe OmbIiTa MO IUIAHUPOBAHUIO, OpPTaHU3AIMH W  TPOBEICHUIO
YUYEHUYECKUX  OKCIEPUMEHTOB, YMEHHE HaOmomath 3a  XOJIOM  IIpoliecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €ro Ppe3yibTaT, (OPMYIHpPOBATH OOOOIIECHUS W
BBIBOJIBI TI0 PE3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIENOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

YyMEHUE BBIOMpATh, AaHAIM3UPOBATH MW HWHTEPHPETUPOBATH HH(OpPMAIUIO
Pa3sTUYHBIX BUAOB M (OPM TMPEACTABICHUS, TMOIYy4aeMYI0 U3 Pa3HBIX HCTOYHHKOB
(Hay4gHO-TIOMyJIIpHAs JIUTEpATypa XUMHYECKOTO COJEPKaHUS, CIPABOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), KPUTUYECKH OIICHMBATh NPOTHBOPEUYHMBYIO M HEJIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE TPUMEHATHh pPa3IUYHbIE METOJbl W 3alpoChl NMPU TIOUCKE U OTOOpE
nH(OPMAITMN U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX /IS BBITIOJHCHUS YICOHBIX
M TIO3HABATEIbHBIX 3a/ad OMPECIEHHOTO THIA, MPUOOPETEHUE OMbITa B 00JACTH
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UCIIOJIb30BaHUSl ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTMH,  OBJIQJICHUE
KyJIbTYpOll ~ aKTMBHOI'O  KCHOJB30BAHMSI  PA3NMYHBIX  IOUCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJbHYIO (OPMY MpeACTaBICHHUS HHG(OpPMALUU H
WUTIOCTPUPOBATh pelIaeMble 33Ja4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH, APYTUMH
dbopmamu rpadKu U UX KOMOMHAIIUAMU;

YMEHHE  UCIOJIb30BaTh W  aHAJM3UPOBATH B  Ipoliecce  Y4eOHOU W
UCCJIEeI0BATENbCKON JIESITEIbHOCTH HH(OpPMALKMI0O O BIUSHUUA MPOMBIILIEHHOCTH,
CEJIbCKOTO X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKaloUIed MPUPOTHON Cpebl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE YUeOHbIe 1eficTBHUS:

YMEHHS 3aJaBaTh BOIPOCH! (B XOJe Auaiora U (WiM) JUCKYCCUHU) O CYIIECTBY
oOcyx/1aeMoi TeMbl, (POPMYIMPOBATH CBOM NPEIJIOKEHHUS OTHOCUTENBHO BBITIOJHEHHUS
MIPEUIOKEHHOU 3a/1a4u;

YMEHHUS MPEACTABISTH OJYYSHHbIE PE3YIIbTAThl O3HABATEIBHON I€ITEILHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 pe3yJbTaTOB BBINOJHEHUS
XUMHUYECKOT0 JKcIepuMeHTa (J1abopaTOpHOrO OIbITa, Ja00OpaTOpHOM pabdOThl 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUSI y4eOHOro COTpPYJHHYECTBA CO CBEPCTHUKAMHM B  COBMECTHOMU
MO3HABATEIBLHON M HCCIIEIOBATEIbCKON NIESITEIbHOCTH TPHU PEUICHUH BO3HUKAIOIIUX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIMKA (00CYyX IACHMUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYpPMbI», KOOpPJWHAIIUS COBMECTHBIX JIEHCTBHIA,
OTIpeJIeICHHe KPUTEPUEB IO OLIEHKE KaYeCTBa BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUeOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITEJIbBHO OIpENEsaTh Ield JACSTeNbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NEeATeNIbHOCTh, BBIOMpaTh Hambosiee A(h(PEKTUBHBIC CIOCOOBI pEIICHHS YYEeOHBIX H
MO3HABATEIBHBIX  3a7a4, CaMOCTOATEIbHO COCTAaBISATh WM  KOPPEKTHPOBATH
MPEUIOKEHHBI aJlTOPUTM JICMCTBUU IIPH BBIMOJIHEHUN 3aJaHUN C YYETOM IMOJTYUYCHUS
HOBBIX 3HAHMM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHUBATH
COOTBETCTBHE IOJIyYEHHOTO pE3yibTaTa 3asBJICHHOM LE€IM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMble B yCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaIMEeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0SA3aTEIBHOIO COJAEPIKAHMS,
YCTaHOBIIGHHOTO JTaHHOHW (henepanbHON paboueil MporpaMMoi, BBIIEISIOT: OCBOSHHEIC
00yJaroUIMMICs Hay4Hble 3HAHMS, YMEHHUS U CIIOCOOBI AEUCTBUH, cieunduyeckue ams
npeaMeTHON obnactu «XUMHUs», BUIBI ASSITEIbHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS,
€ro MHTEpHpEeTaLNH, IPe0OPa30BAHHUIO U TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYyalusX.

K koHIy 00yueHuss B 8 kJiacce mpeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPakaTh C(hOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:
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pPacKpbIBaTh CMBIC OCHOBHBIX XHMHWYECKHX IIOHATUH: aTOM, MOJIEKYIa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOJHAsT W HEOIHOPOJIHAs), BAJCHTHOCTb, OTHOCUTENbHAs aTOMHas |
MOJIEKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIApHAas Macca,
MaccoBasl JI0JsT XMMHUYECKOTO 3JIEMEHTa B COCJUHEHHUM, MOJSIPHBIN OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKash peakuus, KilaccuuKanus peaxkiuid: peakiuu
COCIMHEHUS, PEaKIUu Pa3I0KECHUS, PEaklUd 3aMeIleHUs, peakiuu oOMEHa,
9K30- U JHJIOTEPMHUYECKUE PEaKIMH, TEIIOBOW A(hPeKT peakiuu, sSapo aToma,
AJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOWTallb, paguyC aToMa, XUMUYEcKas
CBSI3b, MOJIAPHAsE W HEMOJSApHAs KOBAJICHTHAsl CBA3b, HWOHHAs CBS3b, WOH,
KaTHUOH, AaHWOH, pacTBOp, MaccoBas JIOJs  BemectBa  (IpOIEHTHAas
KOHIEHTpALIMsI) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUN U MPUMEHSIThH
AT MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBJICHHs] (DOPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIHM;

OTIPENICNIATh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCIMHEHUSX,
CTETNIeHb OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COCJAMHEHUAX, MPUHAIC)KHOCTh
BEIIECTB K OMNpENeNEHHOMY KJacCy COeIuHEeHMH 1o dopMmynaMm, BHUJT
XUMUYECKON CBsA3M (KOBAJECHTHAsI U MOHHAS) B HEOPTaHUUYECKUX COCTMHEHUSIX;
packpbiBaTh  cMmbici  [lepuoguueckoro 3akona JI. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJMYECKON 3aBUCUMOCTH  CBOWMCTB
XUMHUYECKMX DJJEMEHTOB OT X TMoJioxkeHuss B Ilepuonnueckoir cucreme,
3aKOHOB COXPAHEHUsI MAacCChl BEIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIPO;

OTHMCBHIBATh M XapaKTepHu30BaTh TaONMMUHYy0 Gopmy Ileproamdeckoit cucTeMbl
XUMHUYECKMX DJJEMEHTOB: pa3iuyaTh TMOHATUS «rjaBHas mnoarpynmna (A-
rpynmna)» u «mnodounas nmoarpynmna (b-rpynmna)», mManabsie U OOJBIITNE TIEPHOIBI,
COOTHOCHUTHh O0O3HAa4YCHMS, KOTOphIe HMMeEIoTcs B Tabnuie «lleprommdeckas
cucremMa xumuueckux »dnemMeHtoB JI. M. MenngeneeBa» ¢ 4YHCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsj
sipa, o0IIee YMCIIO JICKTPOHOB U PACTIPEICICHUE UX T10 AJICKTPOHHBIM CIIOSIM);
KJIACCH(HUIIUPOBATh XUMHYECKHE DJIEMCHTBI, HCOPTraHWYECKHE BEIIECTBa,
XUMHUYECKHE PEaKIiu (M0 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
1o TeroBoMy 3P deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEUIECTB
pa3JIMYHBIX KJIACCOB, MOATBEPXKAasg OIKMCAHUE NPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KadeCTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIMCHUN B Pa3TUIHBIX
YCIIOBUSAX;

BBIYUCIISATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEeHTa 1o (hopMylie COeTUHEHHSI, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOU
peaknuu;

NPUMEHSITh OCHOBHBIC OTICPAIIMA MBICTUTEIBHON JCATEIHPHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTu3aluioo, Kiaccuukammo,
BBISIBJICHUE TPUYMHHO--CJICJICTBCHHBIX CBS3€H — IS HW3YYCHHS CBOKCTB
BEIIECTB U XUMUYCCKUX PEAKIIUN, €CTECTBCHHO-HAYYHBIE METOJbI MTO3HAHUS —
HAOJIFOJICHUE, W3MEPCHHE, MOJACIUPOBAHUE, OSKCIEPUMEHT (pECalbHBIA U
MBICJICHHBIN );

CJIeIOBaTh IpaBWjIaM IOJIb30BAHUS XUMHUYCCKON TOCYI0M M J1Ta0OpaTOPHBIM
o0opynoBaHWEM, a TaKXKe TpaBuUiIaM OOpamieHuss C BEIIECTBAMH B
COOTBETCTBHH C WHCTPYKIIMSAMU IO BBITIOJIHCHHIO J1a00OPaTOPHBIX XUMUYCCKUX
OTBITOB TIO TMOJYYCHUIO M COOMPaAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOaA U
KHCJIOpOJa), TMPUTOTOBICHUIO PACTBOPOB C OMPEISIEHHOW MaccOBOHM HOJeiH
pacTBOPEHHOTO  BEIIECTBAa, IUIAHUPOBATb M IPOBOJUTH  XUMUYECKUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBIO
UHIUKATOPOB (TakMyc, heHoTanenH, METUIOPAHXK U JIpyTHe).

K koHiy oOyueHuss B 9 kjiacce mpeIMETHbIE PE3yJbTaThl Ha 0Aa30BOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PACKpbIBATh CMBICI OCHOBHBIX XMMHWYECKHX IMOHATHI: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJla, HOH, KaTUOH, aHUOH, IMPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peaknus, XUMUYEeCcKas CBA3b, TEIUIOBOM 3G (EKT peakiuu, MOJb, MOJSPHBINA
00BEM, pacTBOp, DIEKTPOJNHTHI, HEIICKTPOJIUTHI,  DICKTPOIUTHUECKAS
JUCCOIMAIMSI, pEaKIM HMOHHOTO OOMeHa, KaTaiu3aTop, XHUMHUYECKOe
paBHOBecue, oOOpatuMble H HEOOpaTHUMblE pEAKIHH, OKHCIUTEIhHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIIHUTEIb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTAaHOBIIGHHE,  QJIOTpONusi,  aM(pOTepHOCTh,  XUMHUYECKas  CBS3b
(KOBaJIEHTHAsl, MOHHAS, METAJJINYECKAs ), KpUCTAJUTMYECKAsT PEUIETKA, KOPPO3HS
METAJUIOB, CIUJIABbI, CKOPOCTh XMMHUYECKOM PEaKUHH, MPEAEIbHO JIOMYyCTUMAs
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHSTH
3TU MOHSTUS NP OMMCAHUU BEIIECTB U UX NIPEBPALLICHUN;

WCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTABJICHUSI (POPMYJT BEIIECTB U
YPAaBHEHUN XHUMUYECKUX PEAKIUN;



ONpeNeNsITh BaJE€HTHOCTb U CTENEHb OKHUCICHHS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX  PA3NIMYHOIO  COCTaBa,  MPUHAJIKHOCTh  BEIIECTB K
onpenenéHHOMY KJIAcCy COEIMHEHUU Mo (opmyiaMm, BHJI XUMUYECKON CBA3U
(KOBaJICHTHasl, HMOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX COEIUHEHUSX,
3apsA]l MOHA MO XMMHUYECKOM (QopMylie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHUH, TUIl KPUCTALIMYECKOM PELIETKU KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMbica Ilepuogmueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATH €ro MOHUMAHKE: ONMKUCHIBATH U XapaKTepHU30BaTh TAOIUUYHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS
«rnaBHas moarpynmna (A-rpynma)» u «mnobounas noarpynma (b-rpymnma)y,
Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B
NePUOJUYECKON TabIuIEe, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsl]l sijpa, oOlee YHCIIO 3JIEKTPOHOB U
pacripefielieHue UX IO  JJCKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB DJJIEMEHTOB M HMX COCIWHEHUU B
npenenax MajiblX TMEpPUOJIOB M TJABHBIX MOATPYNN C YYETOM CTPOEHUS MX
aTOMOB;

KJIacCu(UIUPOBATh XMMHUYECKHUE DIIEMEHTHI, HEOpPraHMYeCKHe BEIIECTBa,
XUMUYECKHUE peaklyu (110 YUCIIY U COCTABY yYaCTBYIOUIMX B PEAKLUU BEIIECTB,
0 TErIoBOMY 3(P(EeKTy, MO0 HU3MEHEHUIO CTENEHEW OKUCIEHUS XUMHUYECKHUX
3JIEMEHTOB);

XapaKkTepu3oBaTh (OMHCHIBaTH) oOOlmME H creuuuueckrue XUMHUYECKUe
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAsI OMUCAHUE MPUMEPAMU
MOJIEKYJISIDHBIX W HOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX XHUMHUYECKUX
peaxkiuu;

COCTaBJISITh YPABHEHHSI JIEKTPOJIUTUYECKON AUCCOLMALMUA KUCIIOT, HIEI0UYEh U
cojieil, TOJHBIE M COKpAlIEHHbIE YypaBHEHUS peakUuid HOHHOro oOOMeHa,
YPaBHEHMsI PEAKLHN, NOATBEPKAAOIIMNX CYLIECTBOBAHUE I'€HETUYECKON CBS3U
MEX/1y BELIECTBAMHU Pa3INYHbIX KJIACCOB;

packpelBaTh  CYIIHOCTb  OKHCIIMTEJIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUi
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX pPeaKlnii;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPALIEHUI B PA3JIMYHbBIX YCIOBUSIX;
BBIYHCISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO UM MOJISIPHYKO MaccChl BELIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JeMEeHTa 1o (HopMylie COeTUHEHHSI, MACCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHYECKOU
peakuuu;
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e coOMOAaTh MpaBWia MOJB30BAHUA XUMHUYECKOM MOCYNOH M 1abOpaTOpHBIM
000py/I0BaHUEM, a TaKXKe MpaBuja oOpalleHus ¢ BEIIeCTBAMHU B COOTBETCTBUU
C MHCTPYKLMSIMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IIO
MOJIYYEHHIO U COOMpaHHUIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YIJIEKHCIIOTO
rasa);

e TMPOBOJUTH PEAKIIMH, TOJTBEPKAAIONINE KAYECTBEHHBIH COCTAB PAa3IUMUYHBIX
BEUIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMHA-, HOIUMI-,
kapOboHat-, Qocdar-, cunMkar-, cyiabpar-, THUAPOKCUI-UOHBI, KATUOHBI
aMMOHHMSI M MOHBl M3YUYEHHBIX METAJIOB, NPUCYTCTBYIOUIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e TIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON AESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIlEHUE, CUCTEMATU3allUI0, BBISIBIEHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€d — JJIsl WM3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii, €CTeCTBEHHO-HAay4YHble METOJAbl TO3HAHHUS —  HaOJIOIEHHE,
U3MEepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PEeasIbHbIN U MBICTICHHBIN ).

COJEPKAHUME OBYUEHUS

8 KUIIACC

IlepBoHayanbHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Pois XUMUM B )KU3HU YeJIOBeKa. XUMHUsSI B CUCTEME HayK. Tena u
BeniecTBa. Pu3nuecKkue CBOWCTBA BEIIECTB. ATperaTHoe cocTosiHue BeniecTB. [loHsTue
0 MeToAax Mo3HaHUA B XuUMuHU. Yucteie BemecTBa U cMecu. CrnocoObl pasieneHus
CMeECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 1eMeHThl. CUMBOJIBI XUMUYECKUX JIIEMEHTOB.
[IpocThie U cliOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckass Gopmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAS
MOJIeKyJIsipHas Macca. MaccoBasi 07151 XUMHUYECKOT0 2JIEMEHTa B COCTMHEHUH.

KommuecTtBo BemecrBa. Moisib. MonsipHas Macca. B3auMocCBsI3b  KOJIHMYECTBa,
MacChl M 4ucja CTPYKTYPHBIX €IUHUIl BelecTBa. Pacuérel mo dhopmynaM XUMHUYECKUX
COCIMHEHU.

dusnueckrue W XUMHUYECKHE SBJICHUS. XUMUYECKas peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHUs MacChl BellecTB. XHUMHUeckue YypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKkuid (COeAUHEHNUS, pa3JI0KEeHHUs, 3aMElIeHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHMYECKOW IOCYAOW, MpaBuiaaMu pabOTel B JadbOpaTOpuu M
npuéMaMu oO0palieHusi ¢ J1abopaTOpHBIM O00OPYAOBaHHWEM, H3YYCHHE U OINHCAHHE
¢u3nyecKkux CBOMCTB 00pa3llOB HEOPraHMYECKHX BEIIECTB, HAOMIOJeHHE (PU3MUECKUX
(mmaBneHWe BOCKA, TasHHWE JbJa, pacTUpaHUE caxapa B CTYIKe, KHICHUE U
KOHJCHCAlMsl BOABbI) W XUMHUYECKHX (TOPEHHE CBEYH, MPOKAJWBAHWE METHOU
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MIPOBOJIOKHM, B3aUMOJIEUCTBHE MeNa C KHCJIOTOW) SIBICHHM, HAOMIOEHUE U OMHCAHUE
MIPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKIMil (pa3iioKeHUe caxapa, B3aUMOJICUCTBUE
CEepHOM KHUCIOTHI C XJOpuUIoM Oapusi, pasznoxkeHue ruapokcuga meau (ll) npu
HarpeBaHUM, B3aUMOJIEUCTBUE Keje3a ¢ pactBopoM conu meau (1), uzydenne cnocodos
paszzelieHus cMmeced: C  TMOMOUIbI0 MarHuTa, (QuibTpoBaHHWE, BbIMApUBAHUE,
JTUCTUJUISIIMSA, XpoMaTorpadusi, MpoBeICHUE OUYUCTKU TMOBAPEHHOM COJIU, HAOJIO/ICHHE
Y ONHUCAHUE PE3YIbTATOB MPOBEACHHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MacChl, CO3/IaHUE MOJIeJIe MOJIEKYJ (IIapOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 3J€eMEHT U MpOCTOE
BelecTBo. Haxoxaenue kucimopoja B npupojie, Gu3ndeckue U XUMMUYECKHE CBOMCTBA
(peakuuu ropenusi). Oxcupawl. [lpumenenue kuciopoma. CrnocoObl TONy4YCHUS
KHUCIIOPOJia B J1a0OpaTOpUU M MPOMBINUICHHOCTH. KpyroBopoT kuciopoaa B mMpupoje.
O30H — ajutoTponHas MOU(UKAIIMS KUCIOPOa.

TemnoBoit 3G hHexT XUMUIECKON peakiuu, TEPMOXUMHYECCKUE YPAaBHECHHS, IK30- U
SHJIOTEPMHUUYECKHE peakiuu. TOIINBO: yrojib U ME€TaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
napHuKoBoro 3¢ dekra, pa3pylneHne 030HOBOTO CJIOS.

Bonopoa — snemeHT u npocroe BemiecTBO. HaxoxaeHuwe Boiopoaa B MPHUPOJE,
dusznueckre ¥ XUMUUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI monydeHus. Kucnorsl u
COJIH.

MounsipHblii 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOKMCTBA BoAbl. Bosma kak pacrBopurens. PactBopsl. Hackimennsie u
HEHACBIIIEHHBIE pacTBOPHI. PacTBOpMMOCTS BellecTB B BoAe. MaccoBasi 10Jisl BelllecTBa
B pacTBope. XUMHYECKHUE CBOKCTBA BoAbl. OcHOBaHMs. Pojib pacTBOPOB B MPUPOJAE U B
AKU3HM YesioBeka. KpyroBopot BoAbl B Ipupoe. 3arpsi3sHeHNEe NpUpOoAHbIX BoJ. OxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudpukanus Heoprannueckux coeauHeHuid. Oxcuapl.  Kiaccudukarus
OKCHUJIOB: coJjieo0pa3yrolne (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIL) u
HecosieoOpaszyromue. HoMmenknarypa okcugoB. @u3ndeckue U XMMUYECKHE CBOMCTBA
okcua0B. [lonydyenue okcuaos.

OcuoBanus. Knaccudukanus ocHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBAHUAI.
Homenkiatypa ocHoBaHui. @uU3HMYECKME M XUMHYECKHUE CBOMCTBA OCHOBaHMHU.
[Tomyuyenue oCHOBaHUI.

Kucnotel. Krnaccubpukammst kucior. Homenkmarypa kucior. ®Puszndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTtaiuioB H. H. bekerona. Ilonyuenne
KHUCJIOT.

Conmu. Homenknatypa cosnedl. ®Pu3MyeckMe U XHUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue comeil.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCIUHEHUM.
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Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEACICHUE COJEPKAHUS KHUCIOpOJa B BO3AYyXE, IOIYyYCHHE,
coOupaHue, pacro3HaBaHWE M HW3YYEHHE CBOMCTB KHCIOpOJa, HaOJIOJcHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpalleHUs
ropenust (mo»xapa), O3HAaKOMJICHHE C oOpasllaMu OKCUJIOB W OINUCAHHUE HUX CBOWUCTB,
MOJIy4eHHe, coOupaHHue, paclo3HaBaHME W M3YyYEHUE CBOWMCTB BOAOpoJa (ropeHue),
B3auMojielicTBue Bojopona ¢ okcuaom Meau (1) (Bo3MOXKHO wHcCHONBb30BaHUE
BUJICOMATEPUATIOB), HAOMIOJeHHEe OOpa3loB BEIIECTB KOJIMYECTBOM |  MOJb,
UCCJIEJIOBAaHNE OCOOCHHOCTEHW PACTBOPEHHUS BEIIECTB C PA3IMUYHONU PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM [IOJIEM PaCTBOPEHHOTO
BEIIECTBa, B3aUMOJICUCTBUE BOJLI ¢ MeTalaMH (HATPUEM U KaJbIlMeM) (BO3MOXHO
UCIIOJIb30BAaHUE  BHUJCOMATEPHUATIOB), HCCIEIOBaHUE O0pa3lloB HEOPraHUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHUE HW3MEHEHUs] OKPACKM WHJIAMKATOPOB B
pacTBopax KHCIOT U Iejoudei, u3ydeHue B3ammojerctBusi okcuma meau () c
pPacTBOPOM CEPHOM KHCJOTBI, KHCJIOT C MeETaJIlaMU, pPEaKIuil HeHTpaiu3alui,
MOJIYdEHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO METaJlla JPYTrUM W3
pacTBopa COJIM, PEIIEHHE SKCIEPUMEHTANIBHBIX 3ajlau Mo TeMe «BakHelme kiacchl
HEOPTraHUYECKUX COCTMHCHU.

IMepuoauueckuii 3axkoH u Ilepuognueckasi cucremMa XUMHYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CtpoeHue aroMoB. XuUMHYecKasi CBs3b. OKHCIMTEIBHO-
BOCCTAHOBHUTEJIbHbIC PEAKINH

[lepBbie MOMBITKU KJIacCUPUKAIUU XUMUYECKHUX AIeMeHTOB. [loHsATHE 0 Tpymnmax
CXOJOHBIX D3JIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMEIIbHbIE METaIbl, TaJOrEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM(POTEPHBIE OKCHUIIBI M TUIPOKCHIBI.

[Tepuonnueckuit 3akoH. [lepuonnueckas cucrema XxuMuyeckux simemeHTtoB 1. .
MenneneeBa. Koporkonepuognas wu jaiauHHONepuomHas (opmbel Ilepuogmdeckoi
cucteMbl xumuudeckux osiemMeHToB [J[. M. Menneneea. Ilepuoasl W rpyImmsl.
@u3NUECKU CMBICI TOPSIAKOBOIO HOMEPa, HOMEPOB MEepUoAa U TPYIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX snaep. M3orombl. DnexTtpoHsl. CTpoeHHe
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XuMUUecKux 31eMeHToB Ilepuoanueckoi
cucrembl J[. M. MengeneeBa. XapakTepuCTMKa XUMHUYECKOIO 3JIEMEHTA IO €ro
nonoxenuro B llepuoanueckoint cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METAJUTMYECKUX U HEMETAIUNIMYECKUX CBOMCTB MO rPpyMaM U Nepruoiam.

3nauenue I[lepmoandeckoro 3akoHa u Ilepronnueckoil CHUCTEMBI XUMHUYECKHUX
JJIEMEHTOB [1JIs pa3BuThs Hayku u npaktuku. JI. M. MenneneeB — yd€HbId U
IPaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHass  (mojsipHas W HEMOJISIpHAsi)  CBS3b.
DNEKTPOOTPUIIATEILHOCTh XUMUUECKUX 3JIEeMEHTOB. loHHAs CBS3b.
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Crenenb oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. lIporecchr
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHe O0O0pa3lioB BEIIECTB METAUVIOB M HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOpaMU KHUCJIOT U IIEJIOYEH, NPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakinii (TopeHue,
peaKIuu pa3aoKeHUs, COCTUHEHNS).

Meosicnpeomemmnoie ceasu

Peanuzamus MeXnpeaMETHBIX CBSI3€d MpU H3YYEHUH XUMHU B 8§ Kiacce
OCYIIECTBIISICTCSI YepPe3 MCIOJb30BAHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHSTUM,
TaK W MOHSTUMU, SIBIAIOUIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHSTHS: HAy4dyHbIH (DaKT, TUIOTE3a, TEopus,
3aKOH, aHaJIM3, CUHTE3, KjIaccu(ukaims, NepuoNIHOCTb, HAOIIOCHUE, IKCTICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®dusuKa: mMarepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, WU30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUUECKUN 3apsii, BEIIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, T'a3, (PU3WUYECKUE BEIUYUHBI, CAMHUIIBI U3MEPEHHS,
KOCMOC, IIJIaHETHI, 3BE€3/b1, CONHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rumpocdepa, MUHEpANbl, TOPHBIE MOPOABI, TOJE3HBIE
UCKOIIa€MbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XUMHYeCKasi peaKuus

[Tepuonnueckuit 3akoH. [lepuonnueckas cucrema XuMH4eCcKuX sineMeHToB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaJHsl, KaIblUs U UX COCIMHEHUN B COOTBETCTBUU
C IOJIO’KEHUEM JIEMEHTOB B [leprnoanyeckon cucreme U CTpOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUAbl XUMHUUYECKON CBSI3M. THUIBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCMMOCTh CBOKMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA
XUMHUYECKOU CBA3U.

Knaccudukanums u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM  KJIacCaM HEOPTraHHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanusa XuMHUECKUX PEAKUHUA MO pa3IUMYHbIM MpU3HAKaM (IO 4YUCIy U
COCTaBy yYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIUIOBOMY 3(PdEKTy, M0 U3MEHEHUIO
CTENEHEeW OKHUCJICHUSI XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO
KaTaJinu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKHE YPABHEHMUS.
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[lonsiTue o ckopocTH XUMHUecKoW peakuuu. IloHsTue 00 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakuusx. [IOHSTHE O TOMOIEHHBIX M TeTePOTCHHBIX
peakuusax. Ilondarue o karammse. IloHsATHE O XMMHUYECKOM paBHOBECHH. PDaKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKUUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuu, AIEKTPOHHBIN Oayanc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBieHue YpaBHEHUI
OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX  pPEAKIUMW  C  HUCIOJb30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopusi 3AEKTPOJUTUYECKON AUCCOUMALMMU. ODJIEKTPOJUTHI U HEIJIEKTPOJUTHI.
Katuonbl, aHuoHbl. MexaHU3M JUCCOLIMALIMM BEUIECTB C PA3JIMYHBIMU BUJAMU
xumuueckoi cBszu. Crenensb auccoruanuu. CUiabHbIE U CIa0ble dJIEKTPOIHUTHI.

Peakiiuu noHHOTO OOMEHA. YCIIOBUS MPOTEKAHHMS pPEaKIUi HMOHHOTO OOMEHa,
MOJTHBIE U COKpaIIEHHbIC MOHHBIC YpaBHEHUS peakunii. CBONCTBA KUCIOT, OCHOBAHUN U
COJIEM B CBETE MPEJCTaBICHUM 00 AJICKTPOJUTHUECKOW nucconmaiuu. KadecTBeHHBIE
peakuuu Ha MOHBI. [ToHSITHE O TUAPOJIU3E COTEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHUE C MOJICJISIMUA KPUCTAITMUECKUX PEIETOK HEOPTAHUYECKUX BEILIECTB
— METAJJIOB U HeMeTaioB (rpadura U amMasa), CJIOKHBIX BEUIECTB (XJIOpHuaa HATpus),
UCCIICIOBAHME 3aBUCUMOCTH CKOPOCTHM XUMHMYECKOW peakiuu OT BO3ACUCTBUS
pa3nuUYHBIX (HAKTOPOB, HCCIEAOBAHHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOUMALMKU KUCIOT, MIE04Yel U cojel (BO3MOKHO HMCIOJIb30BAaHHUE BUJIEO
MaTEpHUAJIOB), IPOBEIEHNUE ONBITOB, WJUTFOCTPUPYIOUTUX MPU3HAKU MPOTEKAHUS PEAKIIH
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BBIJEICHNE ra3a, 00pa30BaHKUE BObI), OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUil (TOpeHue,
peaKiuu pPa3ioKEeHUs, COCIWHEHHS), PACHO3HABAHME HEOPraHUYECKHUX BEIIECTB C
IIOMOUIBI0 KQUECTBEHHBIX PEAKIIMK HA HOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerasibl 4 UX cOeAMHEHUS

OO6mast  xapakTepucThKa TamoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne ©u (U3MYECKHE CBOWCTBA IPOCTHIX
BEILIECTB — raJOreHOB. XMMHUYECKUE CBOMCTBA Ha MpUMEpPE XJiopa (B3auMOIECHCTBHE C
MeTajlaM{, HeMeTajUlaMu, Ienoyamu). XjopoBoaopoxa. CoisgHasi — KUCIOTAa,
XUMHUYECKHUE CBOWMCTBA, MOJYyYEHHUE, TpUMEHEHHE. JleiicTBUE Xyiopa M XJIOPOBOAOPOIA
Ha OPraHU3M 4eJIOBEeKa. BaxkHelue XJI0puasl U UX HAX0XKICHUE B IPUPOJIE.

O6mrast xapakrepuctrka diemMeHToB VIA-rpynmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTemeHu okucieHus. CtpoeHne W (QU3HUECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOINHBIE MOAU(DHUKALINUUA KUCIOPOJA U
ceppl. XuMuueckue cBoiicTBa cepbl. CepoBoAopoid, CTpoeHHE, (u3NUecKue u
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEACTABUTENIN KHCIOTHBIX OKCHJIOB.
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CepHas kucinorta, (puU3MYECKHE U XUMHUYECKUE CBOMCTBa (0OlIMe Kak Mpe/CTaBUTENS
Kjlacca KUCIOT M creuurduueckue). XUMHUYECKUE pEaKIMM, JIeKallue B OCHOBE
MPOMBIIIIEHHOTO Croco0a TOJy4eHHUs] CepHOW KUCHOThl. [IpumeHeHue cepHoi
kucaoThl. CoJIM  CEepHOM KHUCIOTBHI, KayeCTBEHHAas peakius Ha Cyiab(haT-HOoH.
Haxoxnenue cepsl u €€ coequHeHUM B Ipupone. XUMHYECKOE 3arpsi3HEHHUE
OKpYXalollel cpeibl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXK/H, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

O6mass xapakrtepuctuka 31eMeHTOB VA-rpynnbel. (OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUSA. A30T, pacupocTpaHeHHEe B MPUPOJE,
¢usznueckre M XMMHUYECKHe cBoMcTBa. KpyroBopoT a3ora B mpuponae. AMMHUAK, €ro
¢usznueckre ¥ XUMHUUYECKHE CBOICTBA, MOJIyueHHe U npuMeHenue. Colld aMMOHUSA, UX
¢u3znueckre U XUMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakiys Ha HOHbI
aMMOHMS. A30THas KUCJIOTa, €€ MoJydeHHe, (U3MUYEeCKHe W XUMHUYECKHUE CBOWCTBA
(obmme Kak mpeacTaBUTENs Kiacca KHUCIOT W creuuduueckue). Hcnonbp3oBaHue
HUTPATOB W COJIEW aMMOHHS B KayeCTBE MHHEPAIbHBIX YyIOOpeHUN. XHUMHUUYECKOe
3arpsi3HEHHE OKpY)KAlolled cpeabl COeAMHEHUSIMU a30Ta (KUCIOTHBIE —JIOXKH,
3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amioTponHble MOAUPUKAIIUU
docdopa, dusmueckue m xumuueckue cpoictBa. Okcun ocdopa (V) u dochopnas
KHCTI0Ta, PU3NYECKHE U XUMHYECKUE CBOMCTBA, nonydyeHue. Mcnonb3oBanue pocdaros
B KaueCTBE MUHEPAIbHBIX yI0OpEHUN.

O6mass xapaktepuctuka »djeMeHTOB |VA-rpymmel. OCOOCHHOCTH CTpOSHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHUS. YTJIEpO, aJJIOTPONHBbIE MOIU(DUKAIIH,
pacnpocTpaHeHHe B Tpupojie, (PuU3ndeckue M XUMUYECKHE CBOMCTBA. AJCOpOLHS.
Kpyrosoport yriepona B mpupoge. OKcuabl yriepoja, ux (puandeckue u XUMHYECKUE
CBOICTBA, JACHCTBUE HA KUBbIC OPTAHU3MBI, MMOJTYYCHUE U TPUMEHEHHE. DKOJIOTHIECKUE
poOJIeMbl, CBsI3aHHBIE ¢ OKCUAoM yriaepona (1V), rumoresa ri106anpHOTO MOTEIIICHUS
KJIMMaTa, MapHUKOBBIM 3(ddekT. YrojbpHas KuciaoTa U €€ coiu, uX (U3HYECKUe U
XUMUYECKHE CBOICTBa, MoJydyeHMEe u mpuMeHeHue. KauyecTBeHHass peakuus Ha
KapOoHaT-noHkL. Mcnonb3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIUICHHOCTA U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, ATUJIEH, AlETUJICH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHCIIOTA).
[IpupoaHble HCTOUYHUKHU YTIIEBOJAOPOAOB (Yroyib, IPUPOJHBIN ra3, HEPTh), MPOITYKTHI UX
nepepa®oTku (O€H3MH), WX PpOJb B OBITY U MNpOMbIIITIEHHOCTH. [loHsATHE O
OMONOTUYECKN BaXKHBIX BEIIECTBAX: JKHpax, Oelkax, yraeBojgax — U UX POJU B JKU3HU
yesioBeKa. MarepuanbHOE €IMHCTBO OPIraHUYECKUX U HEOPraHUYECKUX COECIMHEHU.

Kpemnnii, ero ¢uznueckne u XUMHYECKHE CBOWCTBA, TOJYYCHUE U MPUMEHEHHE.
Coenunenust kpeMHus B nipupone. Oomue npencrapieHuss 06 okcuae kpemuus (1V) u
KpeMHUeBOU kuciote. CUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B IMPOMBIIIJICHHOCTH.
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Baxueiliiue cTpouTenbHbIE MaTepuanbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eroH. [IpobreMbl 0e30MacHOr0 MCHOJIB30BAHMS CTPOUTENBHBIX MaTE€pUaoOB B
MOBCETHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpas30oB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMA Ha XJIOPUJI-MOHBI U HAOJIOJICHUE MPU3HAKOB HX
MIPOTEKAHMUSI, OTBITHI, OTPAXKAIOIIHNE (PU3MUECKUE U XUMUUYECKHUE CBOWCTBA TAJIOTEHOB U
WX COEIMHEHUU (BO3MOXXHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB), O3HAKOMJICHHE C
oOpa3niaMu XJOpUJOB (TajJOTeHHUIOB), O3HAKOMJIGHHE C OOpas3lamMu cepbl U €€
COCIMHEHUAMH (BO3MOXKHO MCIOJIb30BaHUE BUCOMATEPUAIOB), HAOIIOIEHHUE TIpoliecca
oOyrJIMBaHUS caxapa IoJ] IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUCHHE
XUMHUYECKUX CBOWCTB pPa30aBIICHHOW CEPHOM KHCIIOThI, MPOBEJACHUE KaYeCTBEHHOM
peakiuu Ha cyiab(aT-uoH U HaOJIOJICHHE MpU3HAKA €€ MPOTEKaHMs, O3HAKOMJICHHUE C
dbu3uYeckuMu  CBOMCTBaMU a30oTa, ¢ochopa W HUX COCIAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpPHANIOB), oOpa3naMu a30THBIX U (HOCHOPHBIX YAOOpEHHH,
noJiydeHue, coOupaHue, pacro3HaBaHUE M W3Y4YEHHE CBONCTB aMMHaKa, MPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHUSA M (ochaT-uoH M U3yYeHUE MPU3HAKOB HX
NpPOTEKAHUS, B3aUMOJICHCTBUE KOHIUEHTPUPOBAHHOM a30THOM KHCIOTHI C MEbIO
(BO3MOKHO HCIIOB30BaHUE BUICOMATEPUAIIOB), U3YUCHHE MOJENEH KPUCTATTMUYECKUX
pem€Tok anMmasa, rpadura, QylJIepeHa, O3HAKOMIIEHHE C IPOILIECCOM anacopOIuu
PAcCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHBOrasa,
noJiyueHue, coOWpaHue, pacro3HaBaHWE W HW3YYEHHE CBOMCTB YIJIEKUCIIOrO Trasa,
NpOBE/ICHNE KauyeCTBEHHBIX peaklUuid Ha KapOOHAT M CUJIMKAT-UOHBI U H3Y4YCHUE
OPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJIEHHME C  MNPOAYKIMEH  CHIMKATHOMN
IPOMBIIIJIEHHOCTH, PEIIEHUE JKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxkHeimne
HEMETAJUJIbl U KX COEAUHEHUS.

MeTaJsibl M UX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX AJIIEMEHTOB — META/NIOB HA OCHOBAaHUU UX
nojioxkeHusa B Ilepuonnyeckor cucreMe xumudeckux sneMeHToB . M. Menaeneesa u
ctpoeHusi atroMoB. CTpoeHue MeTauioB. MeTainueckas CBSI3b U MeETaJIMYECKas
KpUCTAJIMYECKass peleéTKa. OJEKTPOXUMHUYECKUM PsiJl HaNpsOKEHUM METauloB.
dusnyeckue W XUMHYECKHE CBOMCTBa MeTaiwioB. OOmMe CcrnocoObl MOMyYeHHUS
MeTaisioB. [loHsITHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUThl HUX OT
Kopposun. CrutaBsl (CTanb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B OBITY U
MPOMBILIJIEHHOCTH.

[llesounble MeTauibl: MoJIoKeHHE B llepronnyeckor CHCTEME XHUMHUYECKUX
snementoB [[. M. MeHnaeneeBa, CTpOEHHE HX AaTOMOB, HAXOXJAEHHE B MPHUPOJIE.
dusnueckue W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbI U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHre meN0YHbIX METAJJIOB U KX COEIMHEHUMN.
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[I{esr0ouHO3EMENBHBIE METAUIBl MArHUM U KaJlbLUi: nojiokeHue B [lepuoanyeckoi
cucteMe xumuueckux odneMeHtoB J[. WM. MeHnngeneeBa, CTpoeHHE UX AaTOMOB,
HaxoXxJeHHe B mpupojae. Ouznueckue M XUMUYECKHE CBOMCTBA MArHus W KallbLIMSL.
Baxueiiimue coenuHeHus Kanblius (OKCHUMA, THUAPOKCHUMI, coiH). JXKECTKOCTh BOJBI H
CHoco0bI €€ yCTpaHEHUSI.

AnroMuHui: nosioxkeHne B llepruonnueckoil cucteMe XUMMHUYECKUX AJIEMEHTOB /Jl.
N. Meneneesa, CTpOCHHUE aTOMa, HaX0XAECHHUE B pupoe. PU3NYECKUE U XUMUYECKUE
cBoMcTBa amfoMuHUsI. AMGBOTEpHBIE CBONCTBA OKCU/IA U THIPOKCU]Ia aTFOMUHUSI.

Kenezo: nonoxenue B llepuoanueckoit cucreme xumudeckux snemeHtoB [I. U.
MenpeneeBa, CTpOEHUE aToMa, HaxoxkjaeHHe B npupoje. Ouznueckue m XMMHUYECKUE
cBoicTBa xkene3za. Okcuasl, ruapokcuasl U conu xenesa (1) u sxenesa (1), ux cocras,
CBOMCTBA U MOJyYECHHUE.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU,
U3YUCHUE  PEe3yJbTaTOB  KOPPO3MHM  METAIOB  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMAaTepHaIoB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCH/IA KAJIBIUs U HATPUSI C BOJIOM
(BO3MOYKHO MCIIOJIb30BaHNE BUICOMATEPHAIIOB), HCCIICIOBAHIE CBOMCTB KECTKOU BOJIBI,
mpoiiecca  TOpEeHHMs  Kejeza B KuciIopoje  (BO3MOXKHO — HMCIOJIb30BaHHUE
BUJICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIMN HA MOHBI: MarHus,
Kalblsl, alfoMUHus, IMHKa, keneza (I1) u xenesza (Ill), mequ (1), HabmoneHue u
ONMCAaHUE IPOLECCOB OKpaAllVMBAaHUs IUIAMEHM WOHAMHU HATpHA, Kallds U KaJIbLUs
(BO3MOKHO HCITIOJIb30BAaHUE BUJIEOMATEPHANIOB), UCCIEIOBaHNE aM(OTEPHBIX CBONCTB
TUAPOKCHIA AFOMUHUS U TUAPOKCHUIA LIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHenmme MeTauibl U UX COEAUHECHUSD.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa u Marepuanibl B MNOBCEJHEBHOW KW3HM 4YeJIOBEKa. be3oracHoe
UCIIOJIb30BaHUE BEIIECTB M XUMUYECKUX peakuuii B ObITy. IlepBas momompb mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarouleld cpeabl (OpenesibHas J10MmycTUMas
KOHIIeHTpanus: BeunliecTB, aainee — I[IJIK). Ponp XuMuM B pemieHUH 3KOJIOTMYECKHX
mpooIeMm.

Xumuueckuit IKCnepumenm:

M3yueHue o0pa3loB MaTepuaigoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJHMMEpPHBIE
MaTepuarbl).

Mexcnpeomemmunle cea3u

Peanuzamuss MexXnpeaMeTHBIX CBSA3€H MPH H3YYEHMH XHMUM B 9 Kiacce
OCYILIECTBIISIETCSl Yepe3 HMCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX MOHSTHIM,
TaK U MOHSTHM, SBIISIIOIINXCS CUCTEMHBIMU IS OTAEJIBHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.
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OO0mme ecTeCTBeHHO-HAYYHbBIE TTOHITHS . HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHanmW3, CHUHTE3, KiIacCU(pUKAIMI, TEePUOJAUIHOCTh, HAOIIOAEHNE, JKCIECPUMEHT,
MOJICIUPOBAHUE, WU3MEPEHUE, MOJEb, SBJICHUE, MAPHUKOBBIA A(DQPEKT, TEXHOJIOTHSI,
MaTepHaIbI.

dusnka: Marepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHWI, W30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIA, DJICKTPHYCCKUI 3apsj, MPOBOIHUKH, MOTYIPOBOIHUKH,
JTUDJICKTPUKH, GOTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpPHUCTALIMYECKAs pEIIETKa, CIUIaBbI, (Qu3ndecKkue
BEJIMYMHBI, CAUHUIIBI W3MEPCHHs, KOCMHYECKOE IPOCTPAHCTBO, ILIAHETHI, 3BE3MIBI,
Connue.

buonorusi: ¢orocuHTe3, napIxanwe, Owocdepa, SKocHCTEMa, MHHEpAIbHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, TUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIC IMOPOJBI, MOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJHBIC PECYPCHI.
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . . Butmorexa [IOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS

22



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u okpyskaiomias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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Kpurepuu ouennBanusi. XuMusi.
Kpurepnn onieHMBaHNs yYEHUUECKUX JAEHUCTBUAN
B coorBercTBUM ¢ TpeOOBaHUSAMM CTaHAApTa MO XMMHUHU U BBIOPaHHBIX W3
denepanbHOrO CHUCKa YYeOHMKOB YUYUTEIb XUMHHM BO BpEMsI MHPOBEPKU U
KOHTPOJISI 3HAHWW N0 MPEIMETY MOXKET OPHEHTHUPOBATHCA HA CIEAYIOIIHE
YPOBHH.
IlepBblii ypOBeHb - PEeNpPOAYKTHUBHBLIN. BpInosHEHME yyallUMuUCS 3aJaHui
ATOrO YPOBHSI OMMUPAETCS B OCHOBHOM Ha MamsTh. J[OCTHKEHHE 3TOTO YPOBHS
IIPEAIIoAraeT y yqaluxcs:
- 3HAHME€ HA3BAHUI OTIEIBbHBIX XUMUYECKUX AJIEMEHTOB, BELIECTB U PEAKIIU;
- YMEHHE YCTHO WJIM MHCHbMEHHO OMHUCHIBATh XUMUYECKUE (AKThI, MOHATUS WU
ABJICHUA (peaKuun);
- INIOHMMAaHHME pOJM, 3HAYEHUS WM NPUMEHEHHS OTHAEJIbHBIX XHUMHYECKHX
BEILIECTB WUJIA PEAKLINM;
- IpPUMEHEHHE XWMHUYECKOW CHUMBOJIMKH - XUMHUYECKHUX 3HAKOB, (GOpMYyNI U
YPaBHEHUM;
- 3HaHHME HEKOTOPBIX HUCIOJIb3YEeMbIX B XMMHUU NPHUOOPOB, yMEHHE COOHpATH
IPOCTEUIINE U3 HUX U UCIIOJIb30BaTh IIPU BBIIIOJTHEHUN XUMUUYECKOTO
AKCHEPUMEHTA.
JU1ss TpOBEpPKH 3HAHMM W YMEHHH, COOTBETCTBYIOLIUX IIEPBOMY YPOBHIO,
UCIIOJIB3YETCA ~ PENPONYKTHMBHBIM  BHJ  3aJaHUM,  [PEANOJararolun
BOCIIPOM3BEICHUE YYallUMHUCS OTACIBHBIX 3HaHUM M yMeHuH. IIposepka
[IEPBOTO YPOBHS 3HaHUU JIETKO OCYIIECTBIIECTCS dopmamu
aBTOMAaTU3UPOBAHHOIO YYETa.
BTopoii ypoBeHb - NPOAYKTHUBHBIN. JJOCTHKEHUE 3TOTO YPOBHS MPEAIOJIATACT
y y4auuxcs:
- NOHMMaHue (QOPMYJIMPOBOK BAKHEHUIIMX XUMUYECKUX MOHATUN, 3aKOHOB,
TEOPUM U IPUMEHEHNE X B AaHAJIOTUYHBIX CUTYaLUsX;
- YMEHHME YCTaHaBJIMBaTh B3aMMOCBA3b MEXKAY COCTaBOM, CTPOCHHEM U
CBOMCTBAMHU XMMUYECKUX BELIECTB;
- YMEHHE MIPOBOAUTH PACUEThl [0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM;
- YMEHUE CaMOCTOSITEJIbHO IPOBOAUTH XUMHUYECKUH OKCIIEPUMEHT 10
MHCTPYKIMU ydyeOHHMKA WJIM 10 YKa3aHUIO Y4HUTelds U (UKCHPOBATh €ro
pEe3ybTaTHhI.
JUiss TpoBEpKHM YMEHHsS MPUMEHATh OTH 3HAaHUA B Y4eOHOM IpakTHUKe
WCIIOJIB3YIOTCS 3aJaHus, BBIIIOJIHEHUE KOTOPBIX BO3MOYKHO HE TOJBKO Ha
OCHOBE IIaMATH, HO M Ha OCHOBE oOcMbicieHus. lloaromy Hapsany c
IICUXOJIOTUYECKOW OIEpallMel BOCIPOM3BEACHUSA IIHMPOKO HCIOJIB3YIOTCA
y3HaBaHHE W sIBIEHHE NepeHoca. J[JIg BBINOJHEHUs TaKUX 3aJaHuid TpeOyeTcs
Oonee HampsOKCHHAsT MBICTUTENbHAS JIEATENbHOCTh YYalIUXCSA, YeM IMpH
BBIITOJIHEHUN 3aJJaHU HA IIEPBOM YPOBHE.
Tperuii ypoBeHb - TBOPYECKHH. [[OCTHXEHUE 3TOr0 YPOBHS MPEIIOJIATracT Yy
YYAIIUXCS:
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- YMEHHE MPOTHO3UPOBATh CBOMCTBA XMMHUYECKHX BEIIECTB Ha OCHOBE 3HAHUS
00 MX cOCTaBe U CTPOCHUU U, HA00OPOT, MPEANoiaraTh CTPOCHUE BEIIECTB Ha
OCHOBE MX CBOMCTB;

- MMOHMMaHUE (PAaKTOPOB, MO3BOJSIOIMINX YIPABISATh XUMUUYECKUMHU PEAKIUSIMU
(CKOPOCTHIO, HAMPABIICHUEM, BBIXOJIOM MTPOAYKTA);

- YMEHUE MPOEKTUPOBATh, OCYIIECTBISATh XUMUUECKUN IKCIIEPUMEHT, a TakKe
(bUKCUPOBaTh U AHATTU3UPOBATH €r0 PE3yJIbTAThI;

- YMEHUE OPUEHTHPOBATHCS B MOTOKE XUMHUUECKOW HH(POpMAIUU, ONPEesaTh
UCTOYHUKU HEOOX0auMOU nHGOpMAIIMU, TTOJTyYaTh €€, aHATU3UPOBATh,

JienaTh BEIBOJIBI HA €€ OCHOBE M MIPEJICTABIATh B COOTBETCTBYIOIIEH popMme;

- YMEHUE O0CO3HABATh BKJAJ XUMUH B (DOPMHUPOBAHKE 1IETOCTHON €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpA.

Jlns mpoBepKu 3HAHWM, COOTBETCTBYIOIIMX TPEThEMY YPOBHIO, U yMEHUS
OPUMEHATh WX B Y4YeOHOW TMPaKTHKE WCMOJB3yeTCs pehISKTUBHBIA BU
3a/1aHUH, BBIMOJHEHUE KOTOPBIX OMHPAETCS HAa PEMPOJYKTUBHBIC 3HAHUS, HO
TpeOyeT TIIyOOKOTO OCMBICICHHUS, BIAJCHUS JIOTHYCCKUMH TpUEMaMHU
YMCTBEHHOM JIEATEIBHOCTH (aHAIU3, CHHTE3, 0000IIeHHe, KOHKpETH3allus,
cpaBHEHHE, abcTparupoBaHue, KiiacCupuKaIys)

Otmerka "S5'" craBuTtes B ciay4ae:

1. 3HaHuA, MOHUMAaHUS, TIIYOMHBI YCBOEHHSA OOYy4alOIMMCA BCEro oObema
IPOrpaMMHOI0 MaTepuaa.

2. YMeHHs BBIJCNIATH TJIaBHBIE IMOJIOKEHUS B HM3yUYEHHOM MaTepuale, Ha
OCHOBaHMUHU (PAKTOB M MPUMEPOB 000011aTh, JIeTaTh BBIBO/IbI, YCTAHABIUBATD
MEXIPEIMETHbIE UM BHYTPUIIPEAMETHBIE CBSI3M, TBOPYECKH MPUMEHSET
MOJIYYCHHBIE 3HaHUS B HE3HAKOMOM CUTYaIIHH.

3. OrcyrcTBHe OMMOOK W HEMOYETOB MPH BOCIHPOU3BEJACHUU H3YyUYEHHOTO
MaTepuana, Ipu YCTHBIX OTBETaX YCTPAHEHHUE OTICIbHBIX HETOUYHOCTEH ¢
MIOMOIIBI0  JOTIOHUTENBHBIX BOMPOCOB YyUYUTENs, COOJIIOJICHUE KYJIbTYPbl
MUCHMEHHOM M YCTHOM peuu, mpaBuil 0(pOpMIICHHUS MMCbMEHHBIX padoT.
Ot1metka "4":

1. 3HaHKe BCero U3y4eHHOro MPOrpaMMHOT0 MaTepuana.

2. YMeHu#dl BbIACNIATH TJIaBHbIE IOJIOKEHHUS B HM3YYCHHOM MaTepuaie, Ha
OCHOBaHUHU (DAKTOB M MPUMEPOB 00001aTh, IETaTh BHIBOJbI, YCTAHABINBATH
BHYTPHUIIPEAMETHBIE CBSI3U, IPUMEHSTh MOJYYEHHbIC 3HAHUS HA MPAKTHKE.

3. He3nauurenpHbie (HErpyOble) OMMUOKA W HEAOYCTHI MPH BOCIPOU3BEICHUU
M3YUYEHHOI'0 MaTepuaa, COOII0/IEHHE OCHOBHBIX MPABUII KYJIbTYPBI
MMCbMEHHOW M YCTHOM peuu, IpaBmil 0(OPMIICHHS MTUCbMEHHBIX pa0oT.
Otrmerka "3" (ypoBeHb MPEACTaBICHUN, COYETAIOIIUXCA C JJIEMEHTaAMHU
HayYHBIX MTOHSATHH ):

1. 3HaHWe W ycBOEHME MaTepualla Ha YPOBHE MHUHUMAIbHBIX TPeOOBaHUM
MIPOrpaMMBbl, 3aTPYAHEHUE MPU CAMOCTOATEIIBHOM BOCIPOU3BEICHUH,
HEO0OXOJMMOCTb HE3HAYUTEIbHON MTOMOIIM ITPENOo1aBaTesl.
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2. YMmeHue paboTaTh Ha ypOBHE BOCIPOU3BEICHUS, 3aTPYyAHEHUS NIPU OTBETAX
Ha BUJIOM3MEHCHHBIE BOIIPOCHI.

3. Hanuuue rpy0Ooil ommOKM, HECKOJBKUX HErpyObIX MPU BOCIPOU3BEICHUU
M3Y4YEHHOT0 MaTepuaja, He3HAYUTeIbHOE HECOOII0/IEHHE OCHOBHBIX MPaBHII
KyJbTYpbl HMUCBMEHHON W YCTHOW peuu, MpaBui OPOPMIICHUS MUCbMEHHBIX
paboT.

Ormerka "2'":

1. 3HaHKe ¥ yCBOEHHE MaTepuaia Ha YpOBHE HUKE MUHUMAJIbHBIX TPeOOBaHUMI
OpOrpaMMBbl, OTJIEJIbHBIC MPEACTABICHUS 00 U3YYEHHOM MaTepuae.

2. OrcyTcTBHME YMEHMI paboTaTh Ha ypOBHE BOCIPOM3BEICHUS, 3aTPYyIHEHUS
IpU OTBETaX Ha CTaHJIaPTHBIE BOIIPOCHI.

3. Hanuuue HECKONBKHX TPYyObIX OHIMOOK, OOJBIIOrO 4YHciia HErpyoObIX Mpu
BOCHPOU3BEACHUH U3YUYEHHOI0 MaTepHralia, 3HauuTeIbHOE HECOOII0ICHHE
OCHOBHBIX TMpaBUJ KYyJbTypbl THCBMEHHONM U YCTHOW peuHu, MpaBHI
o opMIICHHS TUCBMEHHBIX PadoT

Kpumepuu ouyenueanus ycmnozo omeema.

Otmetka "S" cTaBuTCS, €CIIM YUEHUK:

1) Iloka3piBaeT riayOOKO€ W TOJIHOE 3HAHME M TOHMMAaHHE BCEro O0BEMa
IPOrpaMMHOI0 MaTepuaa; MoJHOE MOHUMAaHKUE CYIIHOCTH pacCMaTPUBAEMBbIX
MOHSITU, SIBJICHUN U 3aKOHOMEPHOCTEM, TEOPHH, B3AUMOCBA3EH;

2) YMeer COCTaBUTh INOJHBIM W IPaBUWIBHBIM OTBET HAa OCHOBE H3YYEHHOIO
MaTEpHAJIa; BBIACIATH [JIaBHBIE ITOJI0KEHHUS, CAMOCTOSITENILHO IIOATBEPKAATH

OTBCT KOHKPCTHBIMHU InmpuMepamMu, (baKTaMI/I; CaMOCTOATCIIBHO )41
APryMCHTHUPOBAHO [OCJIaTh AHAJIN3, O606I_HGHI/I}I, BBIBOJBI. YcranaBnuBaTh
MCIKIIPECAMCTHBIC

(Ha OCHOBE paHee NPHUOOPETCHHBIX 3HAHWI) M BHYTPUIIPSAMCTHBIC CBS3H,
TBOPYCCKH MMPUMEHSTH ITOJTYyYCHHBIC 3HAHUS B HE3HAKOMOM CHTYaIlUH.
IlocnenoBaTeabHO, YETKO, CBA3HO, OOOCHOBAaHHO M 0€30IIMOOYHO H3JIaraThb
y4eOHBIM MaTepuaj; JaBaTh OTBET B JIOTHYECKOHM ITOCJICIOBATECIBHOCTH C
WCIIOIb30BaHUEM TPHHATON TEPMUHOJOTHH; JejJaTh COOCTBEHHBIC BBIBOJBI,
dbopMyITHpPOBATh TOYHOE OIpEJCICHUE W HCTOJKOBAHME OCHOBHBIX ITOHSTHH,
3aKOHOB, TCOPW; TPH OTBETE HE TOBTOPATH JIOCIOBHO TEKCT Y4YCOHHKA;
W3JIaratb MaTepuaji JUTEPaTypPHBIM S3BIKOM; NPABHUIBHO M OOCTOSTEIHLHO
OTBEYAaTh Ha JOMOJHHTEIbHBIC BOMPOCH yunTensd. (CaMOCTOATENbHO U
paloHaIbLHO HCIIONB30BaTh HATJISAIHBIC IOCOOMS, CIPABOYHBIC MaTepHAbI,
y4eOHUK,

JOTIOJIHUTEIIBHYIO  JINTEPaTypy, IIEPBOUCTOYHUKH; TIPHUMECHATh CHCTEMY
YCIIOBHBIX OOO3HAYCHUH MNpH BEJICHHM 3alUCed, COMPOBOXKIAIOIMIMX OTBET;
HCIIOJIF30BaHUE JIJIs IOKA3aTeILCTBA BEIBOJIOB M3 HAOIIOICHUI U OIBITOB;

3) CamocTOATENbHO, YBEpEHHO W 0€30mmO0YHO TPUMEHSCT IT0JIyYCHHBIC
3HaHUS B PEIICHUH TPoOJeM Ha TBOPYECKOM YpOBHE, JOIyCKaeT He Ooiee
OJTHOTO
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HEJ0YeTa, KOTOPBIM JIEFKO HCIpPaBISIET IO TPEOOBAHUIO YUUTENS; HMEET
HEOOXOMMbIE HAaBBIKM paboThl ¢ npubopamu, 4YepTekKaMu, CXEMaMH U
rpadukamu,

COITYTCTBYIOLIMMHU OTBETY; 3aIIUCH, COMPOBOKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOoBanusaM. OTmMeTKa ""4" cTaBUTCA, €CIU YUCHUK:

1) Tloka3biBaeT 3HaHMS BCETO HM3YYEHHOrO MpOorpaMMHOro marepuana. Jlaet
MOJIHBIN ¥ MPaBUJIbHBIA OTBET HA OCHOBE U3YUYEHHBIX TEOPUI; HE3HAUUTEIbHBIE
OIMOKM M HEAOYECThl TMPU BOCIPOU3BEIECHUU H3YYEHHOrO MaTrepuaa,
OmpejieieHus] TIOHATUM Jlajdl  HEMNoJiHble, HEOOJIbIIE HETOYHOCTH TpHU
UCIIOJIb30BAHUH

HAy4YHbIX TEPMHUHOB WJIHM B BBIBOJAX U 00OOILIEHUAX U3 HAOIIOJACHUIN U ONBITOB;
MaTepHall U3JlaraeT B ONPEACICHHON JIOrMYeCKOM MOCae0BaTeNbHOCTH, PU
ATOM JOIYyCKaeT OAHY HerpyOyro omuOKy uiau He Oojee ABYyX HEIOYETOB U
MOJKET WX HUCIPABUTH CAMOCTOSITEIHHO MPU TPEOOBAHUHU MM MPU HEOOJbIION
NOMOLIM TpernojaBareisi; B OCHOBHOM YCBOWI Y4eOHBI MaTepual;
MOJITBEPKIAET OTBET KOHKPETHBIMU IPUMEPAMHU; MPABUJILHO OTBEYAET Ha
JIOTIOTHUTENIbHBIE BOMIPOCHI YUUTEIS.

2) YMeer caMOCTOSITENIbHO BBIJIETSATh TJIAaBHBIC TMOJIOKEHUS B H3YYCHHOM
MaTepualie; Ha OCHOBaHUH (PAKTOB U IPUMEPOB 000011aTh, eNIaTh BEIBOJDI,
YCTaHABJIMBATh BHYTPUIPEAMETHBIE CBA3HU. [IpUMEHATH OTy4YEHHBIE 3HAHUS Ha
IpPaKTUKE B BUIOM3MEHECHHON CUTYalllH, COOII0AaTh OCHOBHBIE NTpaBUIIa
KyJbTYpPbl YCTHOW PEYM M COINPOBOKIAIOLIEH IMCBMEHHOM, MCIOJIb30BaTh
Hay4HbIE TEPMUHBI;

3) He o0nanaer 1oCTaTOYHBIM HAaBBIKOM pa0OThI CO CIIPABOYHOM JIMTEPATYPOHl,
y4eOHUKOM, EPBOMCTOYHUKAMU (MIPAaBUIIBHO OPUEHTUPYETCS, HO paboTaeT
MeaneHHo). JlomyckaeT HerpyOble HapylmeHUss npaBuil  0QOpPMIICHHS
MUCbMEHHBIX paboT. OTMeTKa ""3" CcTaBUTCS, €CIIU YUCHHK:

1. ycBOMJI OCHOBHOE COJEp)KaHHUE yuyeOHOro marepuajia, UMeeT IpoOenbl B
YCBOCHHMH MaTepuaia, He MPENsTCTBYIOINE JaIbHENIIEMY YCBOCHHUIO
IIPOrpaMMHOI0 MaTepraa;

2. maTepuan wu3jaraeT HECUCTEeMAaTH3MpPOBaHHO, (PparMeHTapHO, HE BCeraa
IIOCJIEIOBATENBHO;

3. moOKa3bIBaeT HEJOCTATOYHYI0 C(HOPMHUPOBAHHOCTH OT/CNIBHBIX 3HAHUM U
YMEHHUI; BBIBOJIBI M 0000IIEHUS apryMEHTUPYET cl1abo, JOMYyCKAeT B HUX
OIINOKH.

4. nonycThia OMMOKHA U HETOYHOCTH B MCIOJIb30BaHUH HAYYHOU TEPMUHOJIOTUH,
OIpeJeNIeHNs] MOHATUI Al HEIOCTATOYHO YETKHUE;

5. He HCIoNb30Bal B KayeCTBE JI0KA3aTENbCTBA BBIBOJABI M OOOOIIECHMS W3
HaO0IeHNH, (PAKTOB, OMBITOB UM TOMYCTHII OMIUOKU MIPH UX U3JI0KECHUU;

6. UCHBITBIBAECT 3aTPyJHEHUS B NPUMEHEHUU 3HAHUWA, HEOOXOIHMMBIX IS
pelIeHus 3a1a4 pa3InyHbIX THUIOB, IPU OOBICHEHUH KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPUH M 3aKOHOB, WJIM B IOATBEPKIECHUU KOHKPETHBIX MPUMEPOB
MIPaKTUYECKOTO IPUMEHEHUS TEOPUIA;
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7. OTBeYaeT HEMOJHO Ha BOMNPOCHl y4dyuTens (ymyckas M OCHOBHOE), WIIU
BOCTIPOHM3BOJINUT COJIEpKaHUE TEKCTa ydeOHUKA, HO HEJJOCTATOYHO MMOHIUMAET
OTJCNIbHBIC TOJIOKESHHSI, UMEIOIINE Ba)KHOE 3HAUCHHE B ’TOM TEKCTE;

8) oOHapyXHuBaeT HEJAOCTATOYHOE TOHUMAHHE OTIEIBHBIX IOJOXEHUN TpHU
BOCIIPOM3BEACHUN TEKCTa Yy4yeOHMKa (3amuced, NEPBOUCTOUYHHUKOB) WIIH
OTBEYAET HETIOJIHO Ha BOIPOCHI YUUTEISI, TOMYCKask OJIHY-/IBE TPyObIe OITHOKH.
Ormertka "2'" cTaBuTCS, €CIIM YUYEHUK:

1. He yCBOMJI M HE PACKPbLI OCHOBHOE COJIEpKaHUE MaTepuarna;

2. He JIeJIaeT BHIBOJIOB U 000OIIIEHUA.

3. He 3HAaeT W HE TOHUMAeT 3HAYUTEIBHYI0 WM OCHOBHYIO 4YacTh
IpOTpaMMHOT0 MaTepuasa B mpejesiaX MOCTaBICHHBIX BOPOCOB;

4. wmn uMeeT ciabo cHOPMHUPOBAHHBIE W HEIOJHBIE 3HAHUA W HE YMeEeT
NPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIPOCOB U 3a7a4 Mo 00pasiy;

5) wnu npu oTBeTe (Ha OJAMH BOIPOC) AOIMYCKAaeT OoJiee ABYX rpyObIX OMIHOOK,
KOTOpPBIE HE MOXKET UCIIPABUTH JIAXKE MPU TIOMOIIN YIUTEIIS.

Kputepyu ouneHuMBaHMsl MNHCBMEHHBIX PpadoOT (npakmuueckue u
aabopamopnvle padomut)

1. Ouenka sxkcnepumenmanbHvIX yMEeHUll

OreHKa CTaBUTCS HAa OCHOBAaHWM HAOIIOJCHUS 3a YYalIUMHCS U MTHUCHMEHHOTO
oTyeTa 3a paboty. OTmMeTKa «5»:

* paboTa BBIMIOJHEHA TOJHOCTBIO W TPABWIBHO, CJIeJaHbl TPaBUIbHbBIE
HAOJIIOIEHNS U BBIBOIBI;

* HKCIIEPUMEHT OCYILECTBJIECH MO IUIAHY C YYETOM TEXHHUKH O€30MacHOCTH U
IpaBWJI pabOTHI C BEIIECTBAMH M 000pPYI0BaHUEM;

* MPOSIBJIICHBI OPraHU3alMOHHO-TPYAOBbIE YMEHHUS (TOAEPKUBAIOTCA YUCTOTA
pabouero Mecra u MopsAI0K Ha CTOJIE, IKOHOMHO MCTIONB3YIOTCSI PEaKTHBBI).
OT1meTka «4»:

e paboTa BBIMOJHEHA TMPABWIBHO, CHENaHbl MpaBWIbHBIE HAOIIOAEHUS U
BBIBO/JIbI, HO TIPH 3TOM DKCIIEPUMEHT MIPOBEICH HE MOTHOCTHIO WU JOMYIICHBI
HECYIIECTBEHHbIE OIMMOKM B paboTe C BemecTBaMH W 00O0pyIOBaHHEM
OT1MmeTtka «3»:

* paboTa BBINOJTHEHA MPABWIHBHO HE MEHEE YeM HAMOJOBUHY WU JOMYIIEHA
CYIIIECTBEHHAs OIIMOKA B X0/ HKCIIEPUMEHTA, B 00BSICHEHHUH, B ODOPMIICHUH
paboThl, B COONIOJICHUM TIpaBUJI TEXHUKH OE€30MAaCHOCTH Tpu pabore cC
BEIIECTBAMU U OOOpYJOBaHWEM, KOTOpasi HCHPABIAETCS IO TPEeOOBAHUIO
YAUTETIS.

OTmerka «2»:

* fomyiieHbl ABe (M 0oJiee) CyIIeCTBEHHbIE OIMIMOKM B XOJI€ AKCIIEPUMEHTA, B
00BsiCHeHNHU, B 0()OpMIICHUN PabOThI, B COOTFOICHUH MPABUIT TEXHUKHU
Oe3omacHOoCTH TMpH paboTe ¢ BeuecTBaMH U O0OpYyIOBaHHEM, KOTOpBIE
YYalunucs He MOXKET UCTIPABUTh JTaXKe TI0 TPEOOBAHUIO YUUTETIS.

Ouenka ymenuii pewiamp IKCREPUMEHMAIbHbIE 3A40aYU

OTmerka «5»:
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* [UIaH PEUICHHS COCTABJIEH MTPABUIIBHO;
* IPAaBWJILHO OCYIIECTBIICH MOJ00p XUMHUECKUX PEAKTUBOB U 000PYI0BAHUS;

* JaHO TTOJIHOC OOBSICHEHUE U C/ICIAaHbI BBIBOJIBI.

OTMeTKa «4»:

* [UIaH PEUICHHS COCTABJIEH MTPABUIIBHO;

* IPaBUJILHO OCYIIECTBJIEH MOJ00P XUMHYECKUX PEaKTUBOM M 00OpYAOBaHUS,
MIPU ATOM JIOMYIIEHO HE 00Jiee BYX HECYIIECTBEHHBIX OLINOOK B

0OBSICHEHHH U BEIBOJAX.

OTMeTKa «3»:

* [UIaH PEUICHMS COCTABJICH MPABUILHO;

*IPaBUJILHO OCYIIECTBJICH MOA00p XMMHYECKUX PEAKTUBOB M 00OpPYI0BaHUS,
HO JIOTYyIIIeHA CYIIECTBEHHAs OMM1OKa B 00BSICHEHUH U BBIBOJIAX.

OTMeTKa «2»:

* JOMyIeHbI Be (M 0oJiee) OMMOKY B TUIAHE PEIICHUs, B MOJ00PEe XUMHUECKUX
PEaKTHUBOB U 000pYAOBaHUS, B OOBSICHECHUHU U BBIBOJIAX.

Ouenka ymenuil pewiams pacuemusle 3a0a4u

OTMeTKa «5»:

* B JIOTHYECKOM pACCYKJICHUM W PCEIICHWH HEeT OIUOOK, 3ajJaya pelieHa
paloHaIbLHBIM CIIOCOOOM.

Ot1meTka «4»:

*B JIOTUYECKOM PACCYXICHUW M PEIICHUUW HET CYIIECTBEHHBIX OIIMOOK, HO
3a/1a4a pelieHa HepalMoOHAJIbHBIM CIOCOOOM WJIM JIOMYIIEHO He Oojiee ABYX
HECYIIIECTBEHHBIX OIUOOK.

OtmeTka «3»:

*B JIOTUYECKOM PACCYXJCHUU HET CYIICCTBEHHBIX OIIMOOK, HO JOMyIIcHa
CYyIIIECTBEHHAs OIMOKAa B MAaTEMaTHYECKUX pacyeTax.

O1meTka «2»:

*MEIOTCSI CYIIECTBEHHBIE OIIMOKU B JIOTHYECKOM PACCYKJICHUHU U B PEIICHUU.
Ouenka RNUCObMEHHBIX KOHmMpPOAbHbIX padom Koumponvuvie padomvr us3
nocoous OUeHUBarOmMcsa CO2NACHO NPeOIOHCEHHOU AGMOPOM WKAIbl OUECHKU
uiu

OTMeTKa «5»:

*OTBET MOJHBIA U MPaBUJIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OIINOKA.

O1meTka «4»:

*OTBET HETOJIHBIN WU JOMYIIECHO He 00JIee IBYX HECYIIECTBEHHBIX OIINOOK.
OTMeTKa «3»:

spaboTa BBHINIOJIHCHA HE MCEHEE YeM HAIlOJIOBHHY, JONYIICHAa OJIHA
CYyIIIECTBEHHAsl OIMMOKA ¥ TIPH ATOM JIBE-TPHU HECYIECTBEHHBIE.

OTMeTKa «2»:

*paboTa BBIMOJHCHA MCHBIIIE YEM HAMOJOBHHY WM COJSPKUT HECKOJIBKO
CYIIECTBEHHBIX OIITHOOK.

OrMmeTKa «1I»:
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*paboTa HE BbINOIHEHA. [IpyU OIleHKE BBIMOJHEHUS MUCHbMEHHON KOHTPOJIBHOM
paboThl HEOOXOJUMO YUUTHIBATH TPEOOBaHMS €AUMHOrO opdorpaduyecKkoro
pexuma. OTMETKa 3a MTOrOBYHO KOHTPOJBHYIO pPabOTy KOPPEKTHPYET
MPEALIECTBYIOUIME MPU BBICTABIEHUH OTMETKHU 32 YETBEPTb, MOJYTOJUE, TOJ.
Ouenka mecmogvix paoom.
TecTbl, cocTosimye U3 MATH BOIPOCOB MOKHO HCIONB30BaTh MOCIE MU3YyUEHUS
kaxnaoro marepuana (ypoka). Tect u3z 10—15 BompocoB HCHONB3yeTCS st
nepuoguyeckoro kKoutpois. Tect wu3 20—30 BompocoB HEOOXOAUMO
UCIIOJIb30BaTh JJIi WTOTOBOTO KOHTpOJs. [lpu oOlLleHMBaHMM HCHOJB3YyeTCS
cienyronias mKaia: s TecTa U3 MATH BOIPOCOB
* HET OMMOOK — OTMETKa «5»; ¢ 07Ha OLIMOKA - OTMETKA «4»; * JIB€ OITMOKN —
OTMETKa «3»; * TpU OIIMOKU — OTMETKa «2». J{ns Tecta u3 30 BONpOCOB:
* 25—30 npaBUIBHBIX OTBETOB — OTMETKA «5»;
* 19—24 npaBUIbHBIX OTBETOB — OTMETKA «4»;
* 13—18 mpaBUIBHBIX OTBETOB — OTMETKA «3»;

* MeHbLIE |2 NMpaBUIBHBIX OTBETOB — OTMETKA «2)».
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