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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEToJaBaHus Y4eOHOTo mpeaMeTa « XUMHUSH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE CoJIepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKXKe TPeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (POPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl O XMUMHUHU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 3IEKTPOIUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOTyYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW MpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH KakK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX TPH PEIICHUH MpoOJeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAOLIEH MPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX MJI HW3YYEHUS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunoanueckuii 3akoH. [leproanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUUs W HX
COCOMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMUYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TemoBomy 3ddexrty, Mo
W3MEHECHUIO CTEMECHEW OKMCIICHUSI XUMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajii3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHCHUHA.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M T€TEPOreHHBIX
peakuusx. [lonsatre o katanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkLuu. CocraBienue YPaBHEHHM

OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenb aucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpalll€éHHbIE HOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanuu. KauecTBeHHbIEC peakiiny Ha MOHBIL. [[oHSATHE O THapOIN3E COJIeH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura u anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakIuu



OT BO3JACWUCTBUS PA3NIUYHBIX (PAKTOPOB, HCCIEIOBAHHE HIEKTPOIPOBOIHOCTH
pacTBOPOB BEIECTB, MPOLECCAa AUCCOLMALMKM KHUCIOT, LIEIOYEH U COJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX — NPU3HAKU  TPOTEKAHHWS  peakluuid HOHHOrO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XMUMHUYECKHME CBOWCTBA Ha INpHUMEpPE  XJIOpa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHass KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMEHeHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka siemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMH4ecKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJY4YEHUS! CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 PEAOTBPAIICHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIECHHS. A30T, paclpoCTpaHEHHE B MPUPOJE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, MOJlyuyeHue U npuMenenue. Conu aMMOHus,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annoTponueie Moaudukamuu ¢ocdopa, (u3HUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoid,  auIOTPOIHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yriaepoaa (1V), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
nolyuyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIEHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOIy4YECHUE U
npumeHenue. CoenuHeHHs KpemMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, *kejne300eToH. [Ipobiembl 6€30MmacHOr0 MCIMOIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBCHHBIX PEAKITUH Ha XJIOPU-UOHBI U HAOIOJICHHUE MMPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIOJieHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHANIOB), 00Opa3laMu a30THBIX U PocOpHBIX yT0OpeHul, IoJyueHueE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIM Ha MOH aMMOHHS U (PocdaT-HOH U M3ydCHHE TPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLUKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
uX TmonoxkeHus B llepmogmdeckor cucTteMe XHMHYECKHX diaeMeHToB [I. .
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TONy4eHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Tepuoanueckout cucreMe xumudeckux aneMeHToB J[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelinue coequHEHUs KalblUs (OKCHI, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHUIN: TI0JI0keHuE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aToMa, HaxXOXKJAeHUE B npupoac. Pusnmyeckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApoKcH bl U conr xernesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, Mpollecca TOPEHUs KeJe3a B KUCIOPOJIe
(BO3BMOKHO  KCIOJIb30BAHME  BHJICOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MAarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), mexu (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJIaMEHU WOHAMHU HaTpusl, Kaldus M Kaiblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEIHEBHOW >XKM3HM 4YeloOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIEHTpanus Bemects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
npooiem.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHUH, SIBJSIOIIUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SIBJICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocuHTe3, nbixanue, O6mocdepa, IKOCUCTEMA, MUHEPATLHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IMPOTPaAaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XOj€ OOYy4YEeHHS XMMHHU B €IUHCTBE Y4eOHOW U
BOCIIUTATEIBHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COITMOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMHM II€HHOCTSIMH,
MPUHATHIMA B OOILIECTBE MPAaBWIAMU U HOpPMaMU MOBEACHUS U CIIOCOOCTBYIOT
MPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOyYarouuxcs
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUNA U
pacHIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIECHHOCTHOTO  OTHOWIEHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY U HAy4YHOMY HACIIEJIMI0, TOHUMAHUSl 3HAYEHUS XHUMHUYECKOM
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nHopmaIeli O TMEepeIOBBIX JOCTHKCHHUSX W OTKPHITHIX MHPOBOM U
OTCYECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTPONCTBE MUpa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEICTABICHUS O COIHMAIBHBIX HOPMAaX W MpaBUjIaX MENKIMYHOCTHBIX
OTHONIEHWH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOH  KOMIICTCHTHOCTH B
OOIIECTBEHHO TMOJE3HOH, y4eOHOMCCIEI0BAaTEIbCKOM, TBOPUYECKON W JIPYTrUX
BUJIAX JICSITEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIEATEILHOCTH
IIPY BBITIOJTHEHUW YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BHIMOJTHEHUU XUMUYECKUX
OKCIEPUMEHTOB,  CO3JaHUM  Yy4E€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEATEIbHOCTH, TOTOBHOCTU OILIEHUBATh CBOE MOBEJCHHUE W TOCTYIKH CBOMX
TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YU4ETOM OCO3HAHUS
IIOCJICICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE U XUMHYECKON peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHMMAaHUS CYIIIHOCTH HAy4YHOW KapTUHBI MUPA, PEICTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBSI3SIX YeJIOBEKa C
IIPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

M03HABATEIILHBIC MOTHBBI, HAIlPaBJICHHBIC HA IMOJYYCHHUEC HOBBIX 3HAHUU
M0 XUMHUHU, HEOOXOAMMBbIE i OOBSCHEHUS HAOIIOMAEMBIX TMPOIECCOB U



SBJICHUH, MO3HABATEIbHOW, MHPOPMAIIMOHHON M YMTATEIbCKOW KYIbTYpHI, B
TOM YHUCJIE€ HaBBIKOB CaMOCTOSATEIbHONW paboThl € y4eOHBIMHU TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMHU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JII0OO3HATENBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K CcaMO00pa30oBaHUIO, TMPOEKTHOM U  HUCCIEI0BATEIbCKON
JEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJICHHOCTU U YPOBHS 00y4YEHHUS B
JIaJIbHCUIILIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKH Ha 3J0POBBI 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YMOTpEOJIEHUS alKOroJisi, HAapKOTHUKOB,
KypeHUs), HEOOXOIWMOCTH COOJIOJEHUs MpaBuUil  O€30IacHOCTH  IpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuil U TpyAa pa3iudyHOro
poJia, yBaKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XMMUHU, OCO3HAHHBIN BBIOOD
WHJIUBUyAIbHOM  TPAaeKTOPUM MPOJIOJDKEHHUS 00pa3oBaHUA C  yUETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEN, YCHEeNHOW NPOPECCUOHANBHON JEATEIbHOCTH M Pa3BUTHUS
HEOOXOJMMBIX YMEHHUMN, TOTOBHOCTh aJallTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOIIEHUWE K MPHUPOAE KaK HCTOYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMAHUE LIEHHOCTHU 370POBOIO
u Oe3o0macHOro obpasza >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOICHHUS
MpaBuJl OE30MAaCHOTO TMOBEACHUS TPU paboTe C BEIIECTBaMHM, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4aeMble MIPU U3yUYECHUN XUMUH, IS
pelIeHusl 3a/1ad, CBA3aHHBIX C OKPYXKAlolled MPUPOJHOU Cpenou, s
MOBBIIICHHUS] YPOBHS JKOJOTMYECKOM KyJIbTYpbl, OCO3HaHHUS TJI00aJbHOTO
XapakTepa HSKOJIOTMUECKUX MpoOJieM M MyTed HX pEHIeHHs MOCPEICTBOM
METO/J0B XUMUH, IKOJIOTMYECKOT0 MBIIIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(GbopMHpOBaHHS MHUPOBO33pPEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,



MPUHIUI, TUNOTe3a, (aKT, CHCTeMa, MPOIECC, AKCIEPUMEHT W JApPYyTroe.),
KOTOpBIE HCIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUM M3 HJTHUX MpeaMeToB  (HopMupoBaTh
NpEICTaBlICHUEe O LEJOCTHOW HAy4yHOM KapTUHE MHpa, U YHUBEpCaJIbHBIC
yueOHbIe ACHCTBUSA (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIC, DPETYISTHBHBIC),
KOTOpBIE 0O0ecneurnBaoT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIILHOMY
IUTAHUPOBAHUIO U OCYIIIECTBICHUIO YIYEOHOU JEATEIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiliCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYECKUX MOHATUH (BBIACIATh UX XapaKTEPHBIC
PU3HAKH, YCTAaHABJIUBATH B3aUMOCBSI3h C JIPYTUMU MOHATUSIMH ), UCTIOJIB30BaTh
MOHSTHS JJ11 O0BSICHEHUS OT/ICNIbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUH I KIACCU(UKAIMKM XHMHYECKUX BEIIECTB M XUMHUYCCKUX
peaKInii, yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3U MEXIY OOBCKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUUECKHE PACCYXICHUS (MHIYKTUBHBIC, CTyKTHBHBIC,
10 aHAJIOTUH), JIeJIaTh BHIBOIbI U 3AKITIOYCHHUS;

yMEHUE NPUMEHSTh B TMpPOIECCe IMO3HAHUS TOHATUA (NIPEIMETHBIE U
METanpeIMETHBIE), CUMBOJUYECKUE (3HAKOBHIC) MOJIEIHU, HCIOJIb3yEeMbIC B
XUMUH, TPeoOpa30BBIBATh IMHPOKO TMPUMEHSEMBIE B XHMHH MOJCIIBHBIC
IIPE/ICTaBIICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA), XUMU4eckasi opMmyna
U ypaBHEHUE XUMHUYECKON pEaKIMi — MPHU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3amay, ¢ y4€TOM DOTUX MOJENIbHBIX TPEJICTABICHUN  BBIABISATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMUYECKAX  BEIIECTB M  XUMHYECKHUX  PEAKIWH, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBS3M W TMPOTUBOPEUUS B
M3y4aeMbIX TIPOIIECCax U SIBJICHUSX.

Bba3oBble uccienoBaresibckue 1eiCTBUSL:

YMEHHE HCIOJIh30BaTh MOCTABICHHBIE BOMPOCH B KaUe€CTBE MWHCTPYMEHTA
MO3HAHMUS, a TaK)Ke€ B KayeCTBE OCHOBHI Ui (OPMHUPOBAHUS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

NpUOOPETeHNE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO
YUYEHHYECKUX DKCIEPHMEHTOB, YMEHHE HaOIoJaTh 3a XOJ0M IIpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IICHUS
Y BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHMS, COCTABIATh
OTUéT O MPOJIECTIaHHOM padoTe.

Pabora c undopmanmueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUAOB © (OPM TPEACTABICHUS, TMOIy4aeMyl0 W3 pa3HbIX



HMCTOYHUKOB (HAy4YHO-TIOIYJIApHAs JIMTEpaTypa XHUMHYECKOTO COAEPKAHMS,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHUYECKHM OLIEHUBATh
IPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3IudHble METOJIbI U 3aMPOCHl MPU TTOUCKE U 0TOOpE
uH(GOPMALlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JIS BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7au ONPeAeIEHHOTO TUIIA, TPUOOPETEHHE ONbITa
B 00JIaCTU HCIOIB30BaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYpPOH AaKTUBHOTO HCIIOJIb30BaHUSA PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTUMAIBHYIO (OPMY MpPEACTABICHHUS
uH(pOpMallMd U WUTIOCTPUPOBATH PEIIaeMble 3a/a4dl HECIIOKHBIMH CXEMaMH,
auarpaMMaMH, IpyrumMu opmMamu TpaduKi B IX KOMOWHAIUSIMU;

YMEHHME HCIIOJIb30BATh W AHAIM3UPOBaTh B Ipolecce Yy4eOHOU u
UCCIIEI0BATEIBCKON NEATEIbHOCTH uHdopmaIuio 0 BIIMUSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTA HA COCTOSTHUE
OKPYXaroIIEH MPUPOTHON CPEIBI.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHUSA:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoj€ Auanora u (Wiau) AUCKYCCHH) TIO
CyHmIeCTBY 00CyXkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  IPEIJIOKEHUS
OTHOCUTEJIBLHO BBIIOJIHEHUS MPEIJI0KEHHOMN 3a1auH;

YMEHUSL MPEJCTaBIATh IOJIYYEHHBIE PpPE3yJbTaTbl IO3HABATEIHLHON
NEATEIbBHOCTH B YCTHBIX M THCHBMEHHBIX TEKCTaX; [eJaTh IPE3CHTALUIO
pE3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIEpHUMEHTa (J1abopaTOpHOIro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIETOBAHUIO CBOMCTB BEILECTB, Y4€OHOTO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[O3HABATEJIbHOM W  HCCIENOBATENIbCKOM  JESATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uruit  (oOCyxneHus, OOMEH  MHEHUSIMU, «MO3TOBBIE  IITYPMBbI»,
KOOPJIMHALIMSI COBMECTHBIX JCHCTBUM, OMpEIEICHUE KPUTEPUEB IO OLICHKE
KauyeCcTBa BBIIOJIHEHHON pabOThI U Apyrue).

PeryiasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITENIBHO OINPEAENIATh LENH ACSITEIbHOCTH, INIAHUPOBATH,
OCYUIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIIOCOOBI PEIICHUs YUEOHBIX
Y TO3HABATEJIbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBIIATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUN 3aJaHUN C YYETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LIETU, YMEHHE



WCHOJIb30BaTh M AHAJIMW3UPOBATh KOHTEKCTHI, IPEIJaracMple B YCIOBHU
3a1aHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 00s3aTEIBHOTO

COJIepKaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepaibHOl paboueil mporpamMmon,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIOUIMMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBUl, creuuduyeckue Ui TPeAMETHOM 007acTH  «XUMHS», BUIBI
NEATEIBHOCTH IO TMOJIYyYEHUIO HOBOIO 3HAHHUS, €ro HHTEPIPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K konmy oOydeHus B 9 kJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

e PACKPBIBATH CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSITUH: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHMOH, aHWUOH, IPOCTOE BELIECTBO,
CJI0)KHOE BEIIECTBO, BAIIEHTHOCTh, JIEKTPOOTPUIATEIBHOCTh, CTETIEHD
OKHCJICHUS, XHMHUYECKasg pEaKlUHs, XUMHUYECKas CBSI3b, TEIIOBOM
3 eKT peakiuu, MOJIb, MOJSPHBIA O0BEM, pacTBOp, DJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, IEKTPOIUTHYECKAS TUCCOLMALINSA, PEAKIIMK HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHCJICHUE W  BOCCTAaHOBIICHUE,
ajuoTponus, amMQpOTEPHOCTh, XHMHUYECKas CBsI3b (KOBaJICHTHAas,
MOHHAs, MeETaJUIMYecKas), KpHUCTAIMYecKas pemeéTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XWUMHYECKOM PEaKUWH, NPEAEITbHO
nonyctumas konueHTtpanus 111K BemecTsa;

e WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSITHA U
NPUMEHSTH 3TH OHATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUIA;

¢ CTIONIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUs (GopMy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIIPEAEIATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB
B COCIMHEHUAX PA3JIUYHOrO COCTaBa, MPUHAJIEKHOCTH BEIIECTB K
onpenenéHHOMY KJIaccy COeIuHEHuM 1o (hopmyiiaM, BUI XUMHUYECKON
CBs3U (KOBaJICHTHAsi, WOHHAs, METaJUIMUecKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi MOHA N0 XUMHUYECKOU GopmyJie, XapakTep Cpeibl
B BOJHBIX  pacTBOpax HEOPraHMYECKUX  COCAUHEHUM,  THI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbICa llepumoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OIKCHIBATH U XapaKTEPU30BAThH
TabauuyHyro popmy Ileproanueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHas moAarpynna (A-rpymnmna)» u «noOodyHas



noarpynna (b-rpynma)», Mansle u Ooniblive MEPUOIbI, COOTHOCHUTH
0003HAYCHUSA, KOTOpbIE HMEIOTCA B TMEPUOAMYECKON Tabnuie, c
YUCJIOBBIMU  XAPAKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEeMEHTOB (COocTaB W 3apsja sapa, oOIIee YHUCIO DJJIEKTPOHOB U
pacrpenesieHue HX M0 JJIEKTPOHHBIM CJI0sIM), OOBSICHSATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOKCTB 3JIEMEHTOB U X COCAUHEHUH B
npeAenax MajiblX MEPUOJOB U TIABHBIX MOATPYIII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJJaCCU(UIUPOBATH XMMUYECKUE 3JIEMEHThI, HEOPTAaHUUYECKHE BEIIECTBA,
XUMUYECKUE PEAKLHH (110 YUCIY U COCTAaBY YYAaCTBYIOIIMX B PEaKLUU
BEIIECTB, IO TEIUIOBOMY 3(QeKTy, M0 HU3MEHEHHUIO CTEIEHEN
OKHUCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U CHELUPUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPKIAsi OINKUCAHUE
pUMEPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHWI COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

¢ COCTaBJAITh yYPAaBHEHUS DJJIEKTPOJIMTHYECKOW JUCCOLMALMM  KHUCIOT,
IIEJIOYE M COJIEH, IOJHBIE M COKpAlEHHBIC YPAaBHEHHs pPeakUuid
MOHHOTO  OOMEHa, ypaBHEHMS  pEaKUuuid,  MOJITBEPKAAIOUIUX
CYILIECTBOBAHNE T'€HETUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

e PACKPBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX pPEAKIIHIA
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca ITUX PEeaKIuii;

 IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOEHMUS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B PA3ITMYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJSIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO0 JOJI0 XUMHUYECKOIO JJIEMEHTa Mo QopMmyie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIlECTBA B PAaCTBOpE, MPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PeaKlnu;

ecOOMIONATH,  TpaBWja  TOJB30BAHUSA  XUMHUYECKOW  TOCYAOM W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBUiia OOpaIleHUsS C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 110 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

e IPOBOJIUTh ~ PEAKIMM, MOATBEPKIAIOIINE KAYECTBEHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNbBITHBIM IYTEM  XJIOPHI-,
Opomua-, wuomuna-, kapobonar-, ¢docdar-, cumukar-, cyiabdart-,



TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHMSI M MOHBI U3YYCHHBIX METAJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB;

e PUMEHSTH OCHOBHBIC OTIEPAIIMN MBICIUTEIILHOHN JeATEIbHOCTH — aHAJIN3
M CHHTE3, CpaBHCHHE, O00O0OIIEeHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H — ISl M3YYCHHSI CBOMCTB BEIIECTB U
XUMUYCCKUX PEaKIHiA, €CTECTBEHHO-HAyYHBIE METOIbI TO3HAHUS —
HaOJI0ICHNE, U3MEPEHHE, MOJICTUPOBAHKE, YKCIIPUMEHT (peasbHbIA U
MBICJICHHBIH ).



9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUun
11 [ToBTOpenue u yriryosieHre 3HaHUN 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHUX 4 bubnuorexa [JOK
' peaknuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuotexa [JOK
' XHUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHUS
91 OO6m1ast xapakTepruCTUKa XUMUYECKHUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PymisL. 6P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubnmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
94 OO6mr1ast XapakTepruCTUKa XUMUYECKHIX 3 1 9 bubnmnoreka [JOK
' anemeHToB |VA-rpynmel. Yriepon u 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
https://m.edsoo.ru/7f41a636

KPEMHUI U UX COCIMHEHUS

Hroro no pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bu6mmoreka [JOK
3.1 Obmue cBoHCTs MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxueline MeTauisl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HU YeJI0BEKA 3 Bubmiorexa OK
' B P https://m.edso0.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubmorera [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

9 KJIACC

Ne

T
. eMa ypoka

[Tepuoanueckuit
3aKOH.
[Tepunonuueckas

anemenTtoB [l. U.
Menneneena

3aKOHOMEPHOCTH B
W3MEHEHHH CBOWMCTB
2 XUMHYECKHUX
9JIEMEHTOB TIEPBBIX
TPEX NEPUOI0B
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEILIECTB

Bunapl XuMHU4YeCcKOH
CBSI3U U THUIIBI
KPUCTAITUNIECKHIX
pEETOK

Nel o Teme

CHUCTEMAa XUMHUYCCKHUX

KonTponbnas pabota

KoaudecTBO 9acoB

Beero KonTposabHubie
padoThI
1
1
1
1
1 1

IIpakTuyeckue
padoThI

OobopynoBanue

Jlara
U3yYeHUS

DJIEeKTPOHHbIE
nugposeie
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [JOK
https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«IIoBTOpEHUE U
yriayOieHne 3SHAaHUH
OCHOBHBIX Pa3JIelIOB
Kypca 8 Kimaccay

Knaccudukanus
XUMHYECKHUX PeaKui
10 Pa3JIMYHbIM
MpU3HAKaM

[atumk Tenna
LaTumk Kucnopoga
pH gatyumk

bu6mmoreka [JOK
https://m.edsoo.ru/00adbch0

[ToHsiTue 0 ckOopocTH
XUMHYECKOH
peakuuu. [Tonstue o
TOMOT€HHEBIX U
reTepOTreHHBIX
peaKIusx

CeKyHaomMep

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

[Tonsarue o
XUMUYECKOM
PaBHOBECHH.
@DakTOpPBI, BIUAIOIINE
Ha CKOPOCTh
XUMUYECKON PEaKLUU
U TIOJIOXKEHUE
XUMHUYECKOTO
paBHOBeECHS

OKHUCITUTENBHO-

BOCCTaHOBUTEJIbHBIE
peakuun

Jatuumk Tenna
Jatuuk Kucnopopaa
pH paTumk

Jatumk Tenna
JaTumk Kucnopoga
pH fatuuk

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [JOK
https://m.edsoo.ru/00adcade

10

Teopus

Tecrep Ha

bu6mmoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

ANEKTPOJIUTUYECKON
JIACCOLIMALIAH.
CunpHbIC U clla0ble
3JIEKTPOJIUTHI

AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

HonHbIe ypaBHEHUS

bu6mmoreka [JOK

1 peaKuuit https://m.edsoo.ru/00add448
Xumudgeckue Hatuuk Tenna
CBOMCTBA KUCJIOT H pH gatumk

12 OCHOBaHHMI B CBETE bubmuoreka [JOK
MIPEJICTaBICHHUIA 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOMN
JIACCOINAITAN
XHUMHYECKHUE [JatuvK Tenna
CBOMCTBA COJIEH B pH aatunk

13 CBETE TMpeACTaBICHUMN bu6mmoreka [JOK
00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKOMN
JIACCOINAITAN

14 [Tonsitre o Aatuvk Tenna bubmuoreka [JOK
TUIPOJIU3E COJIECH pH paTtumk https://m.edsoo.ru/00add9d4
O06o0menue u

15 cUCTEMATHU3aIHA bubmaorexa [IOK

. https://m.edsoo.ru/00addd12

3HAHUMN
[TpakTuueckas NporpammHoe

16 pabota Ne 1. obecneyerue Excel bubmmorexa LIOK
«Pemenue https://m.edsoo.ru/00addbfa

SKCIICPUMCHTAJIbHBIX



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

17

3aga9»

KoHnTtposbhas padota
Ne2 o Teme
«DNEKTPOIUTHIECKAS
JHUCCOITHAIIHSL.
XuMH4YecKre
peakiuu B
pacTtBopax»

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

18

Ob6mas
XapaKTepPUCTUKA
rajoreHoB.
XuMU4YeCcKue
CBOICTBa HA MPUMEPE
xJjopa

LLlapocTepkHeBasA
Mmoaenb

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPO.
ConstHast KUCIIOTA,
XUMHUYCCKUC
CBOMCTBA,
MOJIyYEeHHE,
pUMEHEHUE

Jatyuk Ha
KOHIICHTPALHIO
HMOHOB XJIOpA
Hatuuk pH

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104

20

IIpakTrueckas
pabota Ne 2 o Teme
«Tonyuenne
COJISTHOM KHUCIIOTBHI,
u3ydyeHue eé
CBOWCTB»

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

21

Brraucnenus no

MporpammHoe

bu6mmoreka [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

yYpaBHEHUSM
XUMHYECKHUX
pEaKLHnii, €CII OJIUH
U3 PearcHTOB JIaH B
HN30BITKE

obecneyeHune Excel

https://m.edsoo.ru/00ade488

Oomas Jatuuk Tenna
29 XapaKTEepUCTUKA [aTymK Kucnopoaa Bu6mmorexa [IOK
anemeHToB VIA- https://m.edsoo.ru/00ade64a
TPYIIIIbI
ANI0TpOTIHBIE LanocTepHeBsan
MOIU(DHUKAIIH CEPBI. moaenb
Haxoxnenue cepel u
23 eé coeIMHEHUI B Bubmiotexa LOK
https://m.edsoo.ru/00ade64a
MpUpoe.
XHUMHYECKHUE
CBONCTBA CEpBI
CepoBogopoy, Habop ann
CTpPOCHHUE, nccnepoBaHmA
24 ——— (2308 bubnnorexa [JOK
https://m.edso0.ru/00ade802
XUMHYECKUE
CBOMCTBA
OKcuIbl Cephl. LLlapocTepxHeBsas
CepHas KucioTa, MoZenb
o5 dusnueckue u bubnnorexa [JOK

XUMHYECKHE
CBOICTBA,
MIPUMEHEHHUE

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

27

28

XuMH4YecKre
peaKkIuu, JIexKaniue B
OCHOBE
MIPOMBIIIEHHOTO
crioco0a MmorydeHust
CEpPHOM KHUCIIOTBHI.
Xumudaeckoe
3arpsi3HEHUE
OKPYKaIOILEH cpebl
COCTMHEHUSIMU CEPBI
Brruucnenue
MAaCCOBOH IOJIU
BBIXO0/Ia TTPOJIYKTa
peakiuu

Oouas
XapaKkTEepUCTUKA
sneMeHTOB VA-
rpymnmsl. A30T,
pacrpocTpaHeHue B
IpUPOJIE,
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA

DaTtumkn: pH,
Kncnopoza
YINeKMUCNOoro rasa,
Tenna.

MNporpammHoe u
aureapanbHoe
obecneyeHune Excel

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

29

AMMHaK, ero
buznueckue u
XUMHUYECKHE
CBOIICTBa, MTOJIyYEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

30

31

32

U IIPUMEHEHUE

[IpakTnueckas
paborta Ne 3 o Teme
«ITonyuenue
aMMHaKa, U3y4eHue
€ro CBOMCTB»

A3OTHas KUCIIOTa, e¢
buzndeckue u
XUMHYECKHUE
CBOMCTBA

Hcnonb3oBanue
HUTPATOB U COJICH
aMMOHHS B KQ4ECTBE
MUHEPATbHBIX
yI0OpeHwUil.
XuMHuIeckoe
3arpsi3HEHUE
OKPYKaIOIEe Cpebl
COCIMHCHUSMH a30Ta

JdaTtumk pH

Jatuunk pH

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxcua
docdopa (V) u
dbocdopnas kuciora,
buznueckue u
XUMHUYECKHE
CBOWCTBA, MOJyYCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

34

Ucnonp3oBanne
¢docdaroB B kKauecTBe

Jatumk pH

bu6mmnoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

MHUHEPaIbHBIX
ynoOpeHuit.
3arpsisHEeHUE
HPUPOHON CpeIIbI
dbocdaramu

35

Yraepon,
pacnpocTpaHeHue B
pHUpoJIe,
buzndeckue u
XUMHUYECKHE
CBOICTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

37

38

Oxkcunpl yriaepoaa,
uXx (pU3NYEeCKHue U
XHUMUYECKHE
CBOMCTBA.
DKOJIOTUYECKUE
npoOeMsl,
CBSI3aHHBIC C
OKCHJIOM YTJIepoa
(V)

VYronpHas KHCIOTa U
e€ conu

[TpakTnueckas
pabota Ne 4 o Teme
"TToryuenune
YIJIEKUCIIOTO Ta3a.
KauectBennas

Haruuknu: pH,
YTIIEKUCIIOTO
rasa.

JdaTtunkn: pH,

YrNeKnUCnoro ra3sa.

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006c¢c

bu6mmorexa [JOK
https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

peaxius Ha
KapOoHaT-uoH"

IlepBoHauanbHbIC
MOHATHUS 00
OpraHUYECKUX
BEII[ECTBAX KaK O
COCTMHEHUSIX

yriepona

LLlapocTepkHeBasA
Mmozaenb

bu6mmoreka [JOK

https://m.edsoo.ru/00ae054e

40

41

Kpewmnuii u ero
COCTMHEHUS

[IpakTuueckas
pabota Ne 5.
Pemenne
3KCHEPUMEHTAIBHBIX
3a7a4 Mo TemMe
«Baxnenmmue
HEMETAJUIbI U UX
COCIMHECHUS

bubmuoreka [JOK

https://m.edsoo.ru/00ae080a

bubmuoreka [JOK

https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabota
Ne3 o Teme
«Baxxnenmme
HCMCTAJJIbI 1 UX
COCITUHCHUS

bu6mmoreka [JOK

https://m.edsoo.ru/00ae0el18

43

Oomias
XapaKkTEePUCTHKA
XUMHNYCCKUX
DJIEMEHTOB —

Jatuuk
TeMITepaTypbl
MMOBEPXHOCTH
Jatuuk

bubmuorexa [JOK

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

METAaJIOB. HATPSDKEHUS
MeTtammdueckas
CBSI3b U
MeTaJLUINYEeCKast
KpUCTAJUTMYECKas
peméTka.
dusznueckue
CBOMCTBa METAJIJIOB
XHUMHYECKHUE JlaTunk
CBOICTBAa METAILIOB. TEeMIEPaTyphl
44 DIIEKTPOXUMUYECKUI IMOBEPXHOCTH bubmorexa LHOK
p B p https://m.edsoo.ru/00ael1156
P HAPSHKCHUI JlaTunk
METAJLIOB HATPSDKEHUS
O6111re crocoobl JlaTuuk
MOJTyYeHUs TEeMIEPaTyphl
MeTanoB. CIIIaBEIL. MOBEPXHOCTH
Beruucnenus no JlaTunk
45 aBHEHUSIM HanpsoKESHUS bubmorexa [IOK
yp p https://m.edsoo.ru/00ae1156
XUMHUYECKUX
pEaKLHnii, €CII OJINH
U3 PearcHToB
COJIEP’KUT IPUMECH
[TonsiTue o Koppo3uu bubnuorexa [IOK
46
METaJIIOB https://m.edso00.ru/00ael1278
Aatuvk pH 1 bubmuorexa [IOK
47 [llenounble METaATIIbLI
Temnepartypsl https://m.edsoo.ru/00ael4b2
48 Oxkcupanl 1 Hatumk pH bu6mmnoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

TUAPOKCHUJIBI HATPUS

https://m.edso0.ru/00ael14b2

U KaJust
[llenoyno3zemMenbHbIS Jatuunk pH u
49 METaJUIbl — KaJbIIUN TemnepaTypbl bubmmorexa LIOK
N H https://m.edsoo.ru/00ael15e8
A MarHum
50 Baxneiimue Aatunk pH, bubmuoreka [JOK
COEIUHEHUS KATbLUSA yr/iiekucsoro rasa https://m.edsoo.ru/00ael15e8
O060061IEHNE U
51 CUCTEMAaTH3AINA
3HAHUN
JKécTrkocTh BOABI U Jatumnk pH
52 CIocoOsbI e bubmorexa LIOK
https://m.edsoo.ru/00ae1886
yCTpaHCHHUS
[IpakTuueckas
pabota Ne 6 o Teme
53 "YKEcTKoCTh BOABI U Bubmzorexa LIOK
. https://m.edsoo.ru/00aelae8
METOJIBI €€
ycTpaHeHHs "
JlaTunk
54 ATIOMUHUN TEMIEPATYPbI Eubmiorexa OK
patyp https://m.edsoo.ru/00aelc64
MTOBEPXHOCTH
AmdborepHbie aTYUK
55 CBo(IECTB: OKCHUIa U TI[CMHG aTyphl bubnmorexa LIOK
g patyp https://m.edsoo.ru/00aelc64
TUAPOKCUAA MOBEPXHOCTH
Jatuuk Eub OK
. nOIMoTeKa
56 Keneso MardHUTHOM a

HHAYKIOHUU

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57

Oxcupl,
THJIPOKCHUIBI M COJTU
xenesa (1) u xxenesa

(1)

Jatuuk
MAarduTHOM
WHIYKIUU

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

59

O060061IEHNE U
CUCTCMaTu3aluAa
3HAHUH

[IpakTuueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 Mo TemMe
«Baxnenmmue
METaJUIbl U UX
COETMHEHUS»

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo
ypaBHEHUSAM
XUMHYECKHAX
peaxiuii, ecim 0IUH
U3 pEareHTOB JIaH B
HU30BITKE MIIH
COJIEPKUT IPUMECH.
Brerancnenns
MacCOBOH JOJIN
BBIXO0/1a TIPOJTYKTa
peakiuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael750

61

O060061IEHNE U



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

CUCTeMaTu3aluAa
3HAHUH

KonTponbhas pabota

Ne4 o Teme

62 «BaxHeiimnue
METaJIJIbI U UX
COCTUHCHHUS»

BemiecTBa n

63 MaTepualibl B bubnnoreka [JOK
IIOBCEIHEBHOMI https://m.edsoo.ru/00ae3f50
JKU3HU YeJI0BeKa
XHUMHYECKOE

bubmuoreka [JOK
64 3arps3HEHUE
. https://m.edsoo.ru/00ae4270
OKPY’KaroIllel cpebl
Poap xumuu B

65 pelIeHn bubnuotexa [JOK
3KOJIOTUYECKUX https://m.edsoo.ru/00ae4270
npodiem
PesepBHBII ypOK.

66 O6o0meHue u bubmuoreka [JOK
CHCTEMaTHU3aIus https://m.edsoo.ru/00ae0d0a
3HAHUI
PesepBHBIi ypOK.

67 O06o06meHre 1 bu6mmorexa [JOK
CHCTeMaTHU3alus https://m.edsoo.ru/00adb33c
3HAHUI

68 Pe3epBHEIH ypOK. bubmmoreka [JOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

O060061IEHNE U
CUCTCMaTu3aluAa
3HAHUH

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

CHuCoK JINTepaTyphbl JJIsl YUALUXCS:
YYyeOHUKH:

1. I'apa H.H. Xumusi: 3a1a4HuK ¢ «1oMOITHUKOM»: 8-9 kmaccsl / H.H.
I'apa. — M.: IIpocBenienue.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Cnucok numepamypbul 0111 neoazoza

1. XuMus: 8 KII.: ANEKTPOHHOE MPUIIOKEHUE K YUYCOHUKY.

2. Pymsutuc I'.E. Xumus: 9 ki.: yue0. mist o6eoOpa3oBar. Y UpexxaeHui
/ T'.E. Pynsutuc, ®.I'. ®enpaman. — M.: [Ipocsemienue.

3. ['apa H.H. Xumust: 3a1a4HuK ¢ «1OMOITHUKOM»: 8-9 kmaccsl / H.H.
I'apa. — M.: IIpocgemieHnue..

4, Panenkuii A.M. Xumust: qunaktadeckuid matepuant: 8-9 kir. / A.M.

Panenxwuii. — M.: IIpocBenienue.
S. I'apa H.H. Xumus. Ypoxu: 9 xin. / H.H. I'apa. — M.: IIpocsemenue.

6. boposckux T.A. TecTbl 10 XUMHH. DIEKTPOIAUTHYECKAS
muccormanus. Kucmopon u cepa. Azot u hochop. Yriepoa u kpemHuii. 9 kiace: K
yuebnuky I'.E. Pynsutuca, ®@.I'. ®enpamana «Xumus. 9 kimace». — M.: M3aTenbeTBo
«OK3amen», 2011.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Kanaja xumus nmpocro

Kanan Chimicat

Kanaua Thoisol

Ipunoxenne
1

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbI Pe3ynbratel 00y4eHHs] XUMHUU
JIOJDKHBI COOTBETCTBOBATH OOLIMM 3ajjauyaM IpeaMeTa M TPeOOBAHUSAM K €r0 YCBOSHHIO.
Pesynbratel  00ydeHHs oneHHMBAIOTCS 1o msaTuOamibHOM  cucteme. I[lpu  omenke
YUHUTBIBAIOTCS CIEAYIOLIME KaU€CTBEHHBIE [T0KA3aTEIN OTBETOB:



- IIIyOMHA (COOTBETCTBUE U3YUYEHHBIM TEOPETUUECKUM 000O0IEHUSIM);

- OCO3HAaHHOCTHh (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe YMCHHUSM IPUMCHSTh
MOJTyYEHHYIO HH(OPMAIIHIO);

- MOJTHOTA (COOTBETCTBHE 00BEMY IIPOrPaMMbI U HH(POPMAIUK YIeOHUKA).

[Ipy oueHKe YYMTBHIBAIOTCS YHCIO M XapakTep OMMOOK (CYIIECTBEHHbIE WU
HecyliecTBeHHbIe). CylIecTBEHHbIE OIMMOKH CBSI3aHBl C HEJIOCTATOYHOW TIIyOWHOW W
OCO3HAHH

OCTBIO OTBeTa (HampuUMep, VYYCHUK HEMPaBWIBHO YKa3all OCHOBHBIC TIPU3HAKU
MOHATUHN, SIBJICHUH, XapaKTEpHBIC CBOWCTBA BEIECTB, HEMPABUILHO CHOPMYIHUPOBAIT
3aKOH, MPaBWIO U T.I. WIH YYCHHK HE CMOT IPUMEHUTh TEOPETUYCCKHE 3HAHMS IS
OOBSCHEHHMS W TIpEJCKa3aHus SBICHUM, YCTAHOBJICHUS NMPUYUHHO-CIICICTBEHHBIX CBS3EH,
CpaBHEHHUS M KJIACCU(DUKALUU SBJICHHUNA U T. I1.). HecylecTBeHHbIE OMMUOKUA OMPEICIITIOTCS
HETIOJTHOTOM OTBeTa (HampuMmep, VIOyIIeHHe U3 BHJAA KaKoro-imdo HeXapaKTepHOTO
(dakTa TpU ONMUCaHWM BElIeCcTBa, mpoiecca). K HUM MOXHO OTHECTH OTOBOPKH, OIHCKH,
JIOTYIIIEHHbIE TI0 HEBHUMATEJIbHOCTH (HAapUMEp, Ha JBa M Oojiee ypaBHEHHUS peakluil B
ITOJIHOM HOHHOM BHJIE JIONYIIIEHA OHA OIIMOKA B 0003HAYCHUH 3apsi/ia HOHA).

Pesynbratel oOyueHHs TpPOBEPSIIOTCS B MpoIlecce YCTHBIX W MHUCbMEHHBIX
OTBETOB YYAIUXCS, & TAKXKE IMPHU BHIMOJTHCHUNA UMU XUMHUYICCKOTO IKCIIEPUMEHTA.
OueHka TeopeTH4ecKNX 3HAHN I
Ommemka «5».:
OTBET TOJHBIM U MPaBWIbHBIA Ha OCHOBAaHUU W3YUYCHHBIX TEOPUH; MaTepuall U3JIOKEH B
OTIPEICIICHHOW  JIOTHYECKOH  IMOCIEOBATEIHHOCTH, JIUTEPATYpHBIM  SI3BIKOM;  OTBET
CaMOCTOSITENIbHBIMN.
Ommemka «4x»:
OTBET MOJIHBIA U MPaBUIbHBIA HAa OCHOBAHWU M3YUYEHHBIX TEOPHIi; MaTepuad HU3JI0KEH B
ONPEIEICHHON JIOTUYECKON IIOCIIEOBATEIbHOCTH, IIPU 3TOM JIONYILEHBI
JIBE-TPU HECYIIECTBEHHbIE OLTUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEJIS.
Ommemka «3»:
OTBET MOJIHBIM, HO TPH STOM JOMyIIeHa CYIIECTBEHHas OIMOKa WM OTBET HEMOJHBIH,
HECBS3HBIM.
Ommemra «2».
MPU OTBETE OOHAPY)KEHO HEMOHMMAHHE YYallMMCS OCHOBHOTO COJEpXKaHUS Y4eOHOTO
MaTepuaga WM JOMYyUIEHbl CYIIECTBEHHBIE OIIMOKH, KOTOpBHIE YYAIIUHCS HE MOXKET
WCIIPABUTh TIPH HABOJSIIUX BOMpocax yuurtens. Ommemra «1». OTCYTCTBHE OTBETA.
OuneHka dIKCIEPUMEHTAIBHBIX YMEHHUit
OrneHka CTaBUTCS HA OCHOBAHWM HAOJIOJICHUS 32 yYallUMCS W MHUCBMEHHOTO OTYeTa 3a
paborty.
Ommemka «5»:
paboTa BBIMIOJIHEHA TTOTHOCTHIO U MPABUIIbHO, CIIETaHbI MPAaBUIbHBIC HAOMIOICHUS U BBIBOBL;
IKCIIEPUMEHT IPOBEJCH IO TUIAHY C YYETOM TEXHHKH OC30IMaCHOCTH W TMPaBHJI PaOOTHI
C BemecTBaMH W OOOpyJOBaHWEM; MPOSBICHBI  OPraHU3AIMOHHO-TPYAOBBIE  YMEHUS
(mojyIep )KMBArOTCS  YUCTOTa  pabodyero  MecTa W TOPSAJOK Ha CTOJIE, DKOHOMHO
HCIOJNIE3YIOTCSl PEaKTHUBBI).
Ommemra «4»:
paboTa BBIMONHEHA MPaBWIBHO, CAETAaHbl MPAaBWIbHbIE HAOIIOJICHWS W BBIBOABI, HO IPHU
3TOM JKCIICPUMEHT TIPOBEJCH HE IMOJHOCTHIO WM JIONMYIIECHBI HECYIIECTBEHHBIC ONTUOKU
B paboTe C BemecTBaMu U 000pyIOBaHUEM.
Ommemka «3x».:




paboTa BBINIOJIHEHA MPABHIILHO HE MEHEE YeM HAIOJOBHHY WIIM JOMYIIEHA CYIIECTBEHHAS
omuOKa B X0JI€ IKCIIEPUMEHTa, B OOBSCHCHHH, B O(OPMIICHHH PaOOThI, B COOJIOJICHUH
MPaBWJI TEXHUKU O0E30MaCHOCTH TpH paboTe ¢ BEIIeCTBAMU M O0OPYyIOBAaHUEM, KOTOpas
UCIPABIIAETCS MO TPEOOBAHUIO YUUTEJIS.
Ommemxa «2»:
nomymieHsl  aBe (M Oojiee) CYIIECTBEHHBIC OIIMOKM B XOJE JKCIIEPUMEHTa, B
OO0BSICHEHUH, B OQOPMIICHMH pPAOOTHL, B COONIOACHMM NpPaBUJI TEXHUKH OE30IacHOCTU
npu paboTe ¢ BeleCTBaMU U 00OpYyIOBaHHEM, KOTOPBIC YUaIIMICS HE MOXET UCIPABUTD
naxxe mo TpeOoBaHWio yuurtens. Ommemka «I»: paboTa HE BBHINOIHEHA, y Y4YalIerocs
OTCYTCTBYIOT SKCIIEPUMEHTAJIbHBIE YMEHHSI.
OueHka yMeHH#i peliaTh YIKCIIEPUMEHTAIBHBIE 32/1a4H1
Ommemka «5»:
IUTAH PEIIeHUs COCTaBJICH IMPAaBWIBHO; MPABUIBHO OCYIIECTBICH MOAOOP XHMHUYECKUX
PEaKTUBOB U 00OPYJOBAHMUS; 1aHO MOJTHOE OOBSICHEHHUE U C/I€TIaHbl BHIBOJIBI.
Ommemxa «4»:
IUIaH PEIIEHUs COCTaBJICH IMPaBWIbHO; MPAaBUIBHO OCYIIECTBIEH MOAOOP XHUMHUYECKHX
PEaKTUBOB U 00OPYJOBAHMSI, IIPH STOM JIONMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIMIMOOK
B 00BSICHEHUU U BBIBOJIAX.
Ommemxa «3»:
IJIaH PELICHUS COCTaBIICH IMPaBWJIbHO; MPABUJIBHO OCYIIECTBIEH MOAOOP XHUMHUYECKHUX
pPEaKTUBOB H OOOpYIOBaHUS, HO JOIyIICHA CYIIECTBEHHAs OMIMOKa B OOBSICHEHUU U
BBIBOJIAX.
Ommemxa «2»:
JOTMyIeHbl 1Be (M Oolee) CyIIeCTBEHHbIE OMIMOKM B TIUIaHE peIIeHHs, B Toa00pe
XUMHYECKHX PEaKTHBOB U 000PYIOBaHUS, B OOBSICHCHUH U BBIBOJIAX.
Ommemxa «1»:
3aJla4a He pelieHa.
Ouenka yMeHHUi peliaTh pacyeTHbIE 321241
Ommemka «5»: B JOTUYECKOM PACCYXJICHUHM W PEIICHWH HET OMMOOK, 3ajiada pericHa
paIoHaIbHBIM CIIOCOOOM.
Ommemra «4»: B JTOTUYECKOM PACCYXJACHHH W PENICHHH HET CYIECTBEHHBIX OIIUOOK,
HO 3aJaya  pelleHa HEepalUOHAIBHBIM CHOCOOOM WM JOMyIIeHO He Oojee ABYX
HECYIECTBEHHBIX OLIHNOOK.
Ommemxa «3»: B JTOTUYECKOM PACCYKICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYyIIEeHA
CYIIECTBCHHAsI OIIMOKA B MaTEMaTHYECKHUX pacyeTax.
Ommemxa «2». AIMEIOTCS CYIIECTBEHHBIEC OMUOKU B JJOTHUYECKOM PACCYKICHUHU U PEIICHUU.
Ommemxka «1»: 3a1a4a He peIIcHa.
OneHka NMMCbMEHHBIX KOHTPOJIBHBIX PadoT
Ommemka «5»: OTBET MOJTHBINA U MPAaBUIBHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
Ommemxa «4»: OTBET HETIOIHBIN WK AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Ommemxa «3». paboTa BBINOJHEHA HE MEHEE YeM HaIoJIOBUHY, [OMYIIeHAa OJHA
CYyIIECTBEHHasl OIIMOKA U ABE-TPU HECYIIECTBEHHEIE.
Ommemrxa «2»: paboTa BBINOJIHEHA MEHEE YeM HAIOJOBHHY WM COJCPKUT HECKOJIBKO
CYIIECTBEHHBIX OMIHOOK.
Ommemxa «1»: paboTa HE BBHIMOJTHEHA.

[Ipu oleHKe BHINOTHEHUS TMHCHbMEHHONW KOHTPOJIbHON paboThl HEOOXOAMMO
YYHUTBIBaTh TPEOOBAHUS €TUHOTO OpdorpaduyecKkoro pexxnma.

OTMmeTKa 3a UTOTOBYIO KOHTPOJBHYIO paboTy KOPPEKTHpYeT NpPEeIIIeCTBYIONTNE
OTMETKH 32 YETBEPTh, TIOIYTOJINe, TOI.
Ounenka TecToBbIX padoT.




TecTpl, cocToslii€ W3 TSATA BOIPOCOB MOXKHO HCIOJIb30BaTh TMOCIE HW3YYEHUS
Kakzoro marepuaina (ypoka). Tect u3 10—15 BOnpocoB HCIOIB3YETCS ISl IEPUOTUIECKOTO
koHTpos. Tect u3 20—30 BompocoB HEOOXOIUMO HUCITOJIB30BATh JJISI UTOTOBOTO KOHTPOJIS.
[Ipu oneHMBaHUM MCTIONB3YETCS CIEAYIOIas IKaia: sl TeCTa U3 MSTH BOIIPOCOB
* HET OIUOOK — OICHKA «5»;

* 0lHa OIIMOKA - OLIEHKA «4»;

* JIBE OIIMOKH — OLIEHKA «3»;

* TpU OLIMOKH — OIICHKA «2».

st recta u3 30 BOIIpOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUiIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepar orenuBaeTCs Mo CleyOMUM KPUTSPUSIM:

* coOmroieHue TpeOOBaHUM K €ro 0(POPMIICHUIO;

* HEOOXOMMOCTh U JOCTATOYHOCTH IS PACKPBITHS TEMbI MPUBEIACHHON B TEKCTE pedepara
nHpopManuu;

* yMEHHE 00YyJaromierocsi CBOOOTHO U3JIaraTh OCHOBHBIC HJICH, OTPAXKCHHEIC B pedepare;

* CIOCOOHOCTh OO0YyYaromierocss MOHSATh CYTh 3a/1aBa€MbIX WICHAMH aTTECTAllMOHHOU
KOMMCCHH BOTIPOCOB ¥ C(POPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

KonTposbHasi pa6ora mo xumuu B 9 Kjiacce

IIposepka pabomuwi

Kaxxnoe npaBuibHO BBINIOJNIHEHHOE 3afaHue wacmu 1 (C BBIOOpOM OTBETa) OlLleHUBaeTcs B 1
6as1. [IpaBWIIbHBIM CUHTAETCS, €CIIM 00BEJICH TOJBKO OMH HOMEP BEPHOTO OTBETA.

3ananue yacmu 2 (C KpaTKUM OTBETOM) CUMTAETCS BBHIIOJHEHHBIM BEPHO, €CJIM yKa3aHHBIC B
oTBeTe HU(PHI (M X MOPSAIOK) COOTBETCTBYIOT MPAaBUIBLHO BHIOPAHHBIM BapuaHTaM OTBETA.
[TonHbI MpaBUIBHBIN OTBET OllEHUBAETCs 2 OajuiaMu, 3a HETOJIHBIN MpaBUIbHBINA OTBET — 1
OaJis, 32 HEBEPHBIM OTBET (KMJIH ero oTcyTcTBUE) — O GaIoB.

3amanue uwacmu 3 (C pa3BEPHYTHIM OTBETOM) CYHTACTCS BBIOJTHEHHBIM BEPHO, €CIIH
MpaBWJIBHO 3alMCaHbl TpU YypaBHeHHS peakiuil (3 ©Oamma). IlpaBunbHO 3ammcaHbl 2
ypaBHeHHsI peakiuii — 2 6aiia. [[paBuiibHO 3ammucaHo 0JTHO ypaBHEHHE peakiuuu — | Gas.

MakcumanbHOE KOJIMYECTBO OAJIJIOB MPEICTaBIeHO B Tadymie 1.
Tabnuya 1

MakcuMalbHOE KOJIHYECTBO 0aioB

Bun paboTst
Yacte 1 |Yacts 2 | Yacts 3 | UToro

WToroBas KOHTpOJIbHAsA paboTa 7 4 3 14




Oyenusanue pabomol

OrneHuBaHue pabOTHI MPEACTABICHO B TAOIHIIE 2.

Bun pabotsl KomuyectBo 6amios |% BeimoaHeHus padotsl | OnieHKa
Hrorosast koHTpoOIbHAs paboTa Menee 4 Menee 30 «2»
4-7 30-52 «3»
8-11 53-82 «4»
12-14 83-100 «S»
BapuanT 1

Yacmo 1

Buumamenvro npouumatime xasicooe 3aoanue (Al — A7), uz uemvipex npeonoriceHHvIX
8apUAHmMO8 0meemos evlbepume 0OUH NPAGUTILHBLIL U OMMembme e2o.

Al. K HeMeTayuiaM OTHOCHUTCS:

1) 2,8,2; 2)2,83; 3)288.2; 4)28,7

A2. CymMa K03 GUIIMEHTOB B YPaBHEHUHU PEAKIIMH MEXAY CEPHOI KUCIOTON U OKCHIIOM
KaJlusl paBHA:

1) 4; 2)5; 3) 6; 4)8

A3. DeKTpUYECKHUil TOK IPOBOAMT:

1) BoHBII pacTBOp cMpTa; 2) pacTBOP IMAPOKCHIA HATPUS,

3) pacruiaB caxapa; 4) BOJIHBIN PacTBOP TIIFOKO3HI.

A4. IlpakTHyecku HeOOpaTUMO MPOTEKAET peaKIysi HOHHOI0 0OMEHa MEX/1y pacTBOPAMHU:
1) runpoxkcunom Hatpus u cyibdarom menu(ll); 2) xmopunom Kanbliysg U HUTpATOM Oapus;
3) TUAPOKCHUIOM KaJHsl U HUTPATOM HaTpusi; 4) CepHOM KUCIOTOM U XJIOPHIOM HaTpHsl.
AS. B peaknuio ¢ aMMHaKOM BCTYIAET:

1) xopun Hatpus; 2) Botopox; 3) coisiHas KMcaoTa; 4) TUAPOKCHU] HATPHsL.

A6. BepHbl 11 ciieyroiue Cy>kJIeHHsI O TIpaBuiax 0e30MmacHoi paboThl B XMMHUECKOM
nabopaTtopun?

A. Henb3s Opatb TBEpAbIE pEaKTUBBI PYKaMHU.

b. Heo6xoumMo BHUMATENbHO HAOMIOIATh 32 HCIIAPEHUEM JKUIKOCTH M3 pacTBOPA COJIH,
HaKJIOHMBILKCH HaJ HarpeBaeMoil paphopoBoil yanikoit

1) BepHO TONBKO A; 2) BepHO Tosbko b; 3) BepHbl 00a cyxaeHus; 4) oba cyxaeHus
HEBEPHBI.

A7. Macca cepHO KHCIIOTBI, TOTYYeHHOM NpU B3auMozecTeun okcuaa cepbl(VI)
KOJIMYECTBOM BEILIECTBA 2 MOJIb C BOJIOM paBHA:

1)192r.;2)19671.;3)21.;4) 144 1.

Yacms 2

Omeemom k 3a0anuto B1 sensemcs nociedosamenvHocms 08yX yugp, komopas
coomeemcmeyem HoMepam NPABUIbHLIX 0MEemos. 3anuwume Smu yughpovl 8 CMpPOKY
omeema.

Tabnuya 2



B1. Beibepurte ypaBHEHUS peakluii, B KOTOPBIX 3JIEMEHT BOJOPO/ SBISETCS
BOCCTAaHOBUTEJIEM.
1) S+ Hz = H2S; 2) 2NH3 = 3H2 + Np;
3)H2S0Os+Ca=CaS0s+Hy 4)2H; + 02 =2H20;
5) H, + Ca=CaH:

OTBeT: ..o .
B 3a0anuu B2 na ycmanoenenue coomeemcmeus 3anuwiume 6 mabauyy yughpol 6b10panubix
eamu omeemos. Ilonyuusuiyrocs nocie0o8amenbHocmy yugp 3anuuwiume 8 Cmpoky omseema.
B2. YcraHoBUTE COOTBETCTBUE MEXKY MOJIEKYJISIPHBIM U COKPALIEHHBIM HOHHBIM
YPaBHEHUSMHM PEaKLUH.

Hcxonueie BemecTna [IpoaykThl peakuuun
A) Na;COs + 2H NO3 = 2Na NOz+ CO21 +H20 1) Na;COs + 2H" = 2Na* + CO21+ H20
B) HCI + NaOH = NaCl + H»0 2)H* +OH =H0
B) H3PO4 + 3Ag NOs = AgsPOs | + 3H NOs 3) 3Ag * + POs> = AgsPO4]

4) COs> + 2H * = COxt+ H20
5) HsPO4 = 3H *+ PO

(0: 15 SO .

Yacmo 3
C1. Hanumure ypaBHEHUs PEaKIIii, C TOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH
CJIEYIOIME IPEBPALLCHMUS:

P—>P205 —> H3POs —> NasPO4

Bapuanr 2

Yacmo 1
Buumamenvno npouumatime xasxcooe 3aoanue (Al — A7), usz uemvipex npeonorHceHHbIX
8apPUAHMO8 OMBEmM08 8blbepume 00UH NPABUTILHBLIL U OMMembme e2o0.
Al. CaMblii akTUBHBIM HEMETAJUT UMEET CXEMY CTPOEHHUS aToMa:
1) 2,4; 2) 2,7, 3)2,85; 4)287
A2. Cymma k03 PUITMEHTOB B yPaBHEHUH PEAKITUU MEXTY a30THON KUCIOTOU U
ruapokcuaom menu(ll) pasha:
1) 4; 2) 5; 3) 6; 4) 8
A3. DIeKTpUYECKHIl TOK IPOBOAMT:
1) pacTtBOp XJIOpHUIa HATPUS; 2) pacTBOP TUIPOKCUIA ITUHKA;
3) pacmiaB caxapa; 4) BOJIHBIN PAaCTBOP IITFOKO3BI.
A4. [IpakTuyecky HEOOPaTUMO MPOTEKAET PEAKIUSI HOHHOTO OOMEHa MEX1Yy PacTBOPAMU:
1) TUAPOKCUIOM HATPUS U XJIOPUAOM Kajus, 2) CepHOM KMCIOTOW M HUTPATOM HATPHUS;
3) TUIPOKCHUIOM Kalus U CyiabhaToM HaTpusl; 4) CepHOM KUCIOTON U HUTpATOM Oapus.
AS. B peakuuto ¢ a30THON KUCIOTOM BCTYNAET:
1) xnopuna Hatpus; 2) Bogopoa; 3) Mens; 4) 3070To.
A6. BepHbI 11 cieayonue Cy>KJIeHns o paBuiiax 6e30nacHoil paboThl B XUMHUYECKON
naboparopun?
A. TIpu HarpeBaHMHM BEIIECTBA HE KacaTbCs JHOM NMPOOUPKU (UTHIIS CITUPTOBKH.
b. He nanpaBnsTh mpoOUpKy ¢ HarpeBaeMoi KUIKOCThIO B CTOPOHY coceia



1) BepHO TonbKO A; 2) BepHO ToabKO b; 3) BepHBI 00a cyxaenusi; 4) o0a cyxaeHus
HEBEPHBI.

A7. Macca ammuaka, oJay4eHHOro Ipu B3aumojeicTsuu 11,2 i1 a3ora ¢ BOJOpOIOM paBHa!
1)8,5r.;2)17r.;3)22,41.;4) 68 T.

Yacmo 2
Omeemom k 3a0anuto B1 sensemcs nociedosamenbHocms 08yX yugp, Komopas
coomeemcmayem HoMepam npasuibHblX 0meemos. 3anuwiume 3mu yugpsvl 6 CMpoxy
omeema.
B1. BriGepute ypaBHEHUs peakiinii, B KOTOPHIX 2JIEMEHT BOJOPOJ SBIISETCS OKUCIUTEIIEM.
1) N2 + O2 = 2NO; 4) 2NO + O2 = 2NOy;
2) N2 + 3H2 = 2NHj3; 5) N2 + 3Mg = MgsNy;
3) N2 + 5CIl> = 2N Cls.

OTBET: ..o, .
B 3a0anuu B2 na ycmanogienue coomeemcmaus 3anuuiume 8 maoauyy yugpul 6blOpaHHbIxX
samu omeemos. [lonyuusuiyrocs nociedosamenbHOCmMs Yughp 3anuwiume 8 Cmpoxy omeema.
B2. YcraHOBUTE COOTBETCTBHE MEXKTY MOJICKYJIIPHBIM U COKPAIEHHBIM HOHHBIM
YPaBHEHUSMHU PEAKIIHIA.

VcxomHble BEIIEeCTBa [TpoayKThl peakuu
A) Na2SO3 + 2H NOsz = 2Na NOs+ SO21 + H2.O 1) 2H ™ + Na,O = 2Na* + H.0
b) 2HCI + Cu(OH)2 |= CuCl2 + 2H20 2)H* +0OH =H0
B) H2SO4 + Na2O = NaxSO4 + H20 3) Na2SO3 + 2H" = 2Na* + SO21+ H20

4) SO + 2H * = SOx1+ H20
5)2H* + Cu(OH)2 | =Cu?* +2H,0

(0: 1 SO .

Yacmps 3
C1. Hanummre ypaBHEHUs PEeaKIIii, C TOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH
CJIeTYOIINE TIPEBPAIICHIS:

SO; —> SO3—> H,SO4 —> BaS0Oy4

OTBeTBI HTOI0BOI KOHTPOJILHOM PadoThI

Bapuanr 1

OTBeThI K 3a1aHusIM uacmu 1 (c BBLIOOPOM OTBETA).

3ananue Otser
Al 4
A2 3
A3 2
A4 1




OTBeThl K 3a1aHUsAM uacmu 2 (C KpaTKUM OTBETOM).

AS 3
A6 1
A7 2
3aganue OtBer
B1 14
B2 423

DneMeHThl 0TBeTa 3a7aHus yacmu 3(C pa3BEPHYTHIM OTBETOM).

(Honycrkaemces opyeoti noobop sewecms 6 ypasnenuu peaxyuu No3)

1) 4P + 50, =2 P20s 2) P20s + H20 = H3PO4 3) H3PO4 + 3NaOH = NazPO4 +
3H.0

Bapuanr 2

OtBeThl K 3a1anusM yacmu 1 (c BBIOOPOM OTBETA):

3ananue Otser
Al 2
A2
A3
A4
AS
A6
A7

NfWlWwWw| | PP W

OTBeTHI K 3aaHusAM uacmu 2 (C KpaTKumM OTBCTOM).

3aganue OT1BeT
Bl 25
B2 451

DneMeHTHI 0TBeTa 3a7anust wacmu 3.(/Jonyckaemcs Opyeoii noobop eewecma 8 ypasHeHuu
peaxyuu Ne3)

1) 2802 + 02 = 2803, 2) SO3 + Ho0 = HoSOs;  3) H2SO04 + BaClz = BaSO4+ + 2HCI



IIpuiaoxenune
2

TEMBI ITPOEKTOB (aas ®I'OC)

bezonacHocts 3hupHBIX Maces.

Buonorunveckue u numieBbie J0OaBKH.

Bopn0a ¢ BpenuTensamu.

BnusiHue TSDKENBIX METaJUIOB Ha aKTUBHOCTH (pepMEHTa KaTala3bl.

Brustaue ¢propua-nona Ha sMaib 3y00B.

Bona, koTopyro MbI beM

Bogopon kak anbTepHaTUBHBIN BHI TOILITHBA.

Bogaopon.

Bozyx, KOTOpPBIM MbI ABIIITUM

Bce o numie ¢ Touku 3peHuss XuMHKa

Ectb nmu namsTh y BozibI?

3arpsi3HEHUE CHera.

3amaxu, KoTopble Jievar (durorepanms).

W3zrorosnenue 6arapen TepMoriap U ©3MepeHne TeMIepaTyphbl.

N3rotoBnenne caMoAebHBIX TPUOOPOB AJISl IEMOHCTPAIIUU IEUCTBUS MATHUTHOTO TOJIS Ha
MIPOBOJTHUK C TOKOM.

N3ydenne BO3eHCTBUS KUCIOTHBIX J0XKACH HA OKPYKAIOILIYIO cpefy (pacTeHus,
MaMSITHUKH).

N3ydenue coctaBa v CBOMCTB MPOTUBOTOJONEAHBIX PEAreHTOB, UCIIOIb3yEMbIX Ha JOpOrax
ropoja.

N3ydenue hepMEeHTaTUBHON aKTUBHOCTH OMOJIOTUYECKHUX KHUIKOCTEH.

N3ydyeHne XuMIUYECKON OCHOBBI TUIIEBBIX 100aBOK.

HckyccTBeHHOE BhIpalIBaHUE KPUCTAIIIOB, B T. 4. KEMUYT, alIMa3.
Hcnonb30BaHne MUHEPATIbHBIX YAOOPEHUH.

Hcnonb3oBanue HEPTENPOLYKTOB.

HccnenoBanue BIMSIHAS KOHIICHTPAIIMHN PEarupyrouX BEIIECTB, TEMIIEPATYPHI U
KaTajan3aTopa Ha CKOPOCTh XMMHUECKON peaKInu.

HccnenoBanue opexoB MUH/IAIS Ha COJIEp)KaHHE [TUAHHI- HOHOB.

HccnenoBanme Gpu3nKo-XUMHUYECKUX CBOMNCTB KpaxMaia.

HccnenoBanre XUMHYECKIX CBOWCTB aCTUPUHA M U3YUEHHUE €r0 BIUSHUS Ha OPTaHU3M
YeJI0BEKA.

HccnenoBanne XMMHYECKOTO COCTaBa MapMenasa.

HccnenoBanne XMMUYECKOTO COCTaBa Jasl.

Kak momy4arh 3J1eKTpOIHEPTHIO U3 XUMUYECKUX B3aMMOICHCTBUI BEIIECTB
(TUTHEHUKETbHBIE OaTapeKu U IPYTrue BUIIBI).

Kakne xuMudeckne peakiny mepeBOIsT KUIKOCTh B YETBEPTOE arperaTHoe COCTOSTHUE
(nnaszma).

KapOoHOBBIE KHCITOTHI B )KU3HHU YEIOBEKA.

Koppo3sus xene3a B pa3iuyHbIX cpeaax.

Kpacurenu - HaTypasibHbIE NN UCKYCCTBEHHBIE?

JIunoBsIit 1 Men?

MeTobl 3aMOpaXHBAHHUS BOIBL.

«HapoaHoe» npuMeHeHne HeyTUIM3UPOBAHHBIX O0YEK U3-110]T XUMPEAreHTOB.



Hayxka nHa crpaxke 310poBbs. BiusiHue ynbTpa3Byka Ha OpraHu3M 4elioBeKa 1
YIIBTPa3BYKOBas THarHOCTHKA.

HeO6naronpusaTHbIC 3KOJIOTHUECKHUE TOCIEACTBUS PaOOTHI TCIUIOBBIX JIBUTATE/ICH.
O, moxkonaz! [Tone3noe nnu BpeIHOE JAKOMCTBO?

OmpeneneHne KauecTBa BOJIBI B HAIIEM BOJIOEME.
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