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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YPOBHE OCHOBHOTO O0OIIEro o0pa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUH K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNIbHOM  MporpaMMmbl  OCHOBHOTO  OOIIEro oOpa3oBaHus,
npeacraBieHabx B @I'OC 00O, a Takxe Ha OCHOBE (penepaabHOM paboueit
OporpaMMbl BOCIHUTAaHHUS W C YYETOM KOHUENUWHU NPENOJaBaHUs Yy4EOHOro
npeaMmera  «XHMHS» B 00pa3oBaTENbHBIX —oOpraHu3anusax Poccuiickoi
denepanun.

[Iporpamma o XxumMuu €T NpEACTaBICHUE O LEAX, OO cTpaTeruu
oOy4eHHs, BOCIUTAHUS M PA3BUTUS OOYYAIOMIMXCA CpPEACTBAMH y4eOHOTro
npenMera,  yCTaHABIMBAEeT  OO0s3aTeIbHOE  MPEIMETHOE  COJEep)KaHHE,
IpPEeAYyCMAaTPUBAET pACHPENEICHUE €ro Io KilaccaM W CTPYKTYpUPOBAHHUE I10
pazgenaM M TeMaM MpPOrpaMMbl MO XHMHUH, ONpPEAENSACT KOJIMYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEPUCTUKH coJiepKaHus, PEKOMEHIyEMYIO
NOCJIEIOBATEIbHOCTh M3YYEHUSI XUMHH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH OO0ydYaromMXCcs, OMpEeesieT BO3MOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON
IpOTrpaMMbl HA YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHus, a Tak:Ke TpeOOBaHU I
K pe3yjibTaraM oOOydeHUs XHMHUM Ha YpPOBHE Ielel H3ydeHus MpeaMeTa u
OCHOBHBIX BHUJOB Y4Y€OHO-TIO3HABATEIBbHON JEATEIBHOCTH OOyYaromerocs Io
OCBOEHHIO y4eOHOI'O COAECPKAHHUS.

3HaHME XHUMHUU CIY’)KUT OCHOBOM it (OPMHUPOBAHUS MHUPOBO33PEHUS
o0y4aroIerocs, €ro NpeaCTaBICHU 0 MAaTEpUAIbHOM €IMHCTBE MUPA, BAKHYIO
POJIb UTPAIOT POPMHUPYEMBIE XUMHEN MPEICTABIEHUS O B3aUMONPEBPAILEHUAX
SHEPruH U 00 SBOIOIMH BEILIECTB B IPUPOJIE, O MYTSIX PEIICHUS ITI00ATbHBIX
po0JIEM YCTOMYUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHLEBOM, YJHEPTETUIECKOMH,
MUIIEBON M KOJIOTHYECKOM 0e30macHOCTH, MPoOIeM 31paBOOXPaHCHHUS.

N3yuenue xumun:

COCOOCTBYET peaju3alii  BO3MOXKHOCTEW Ui CaMOpa3BUTHS U
dopMupoBaHHs KyJbTypbl JUYHOCTH, €& o0med u (yHKIHOHAIBHON
IPAMOTHOCTH;

BHOCHT BKJIaJl B GOPMUPOBAHHE MBIIIICHUS M TBOPUECKUX CIIOCOOHOCTEN
00y4YaromuXCcsi, HaBBIKOB HUX CaMOCTOSITENIbHON y4eOHOW MeATeabHOCTH,
HKCIEPUMEHTANIBHBIX M HCCIENOBATEIbCKUX YMEHHM, HEOOXOJAUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHON ACSITEIbHOCTH;

3HAKOMMT CO CIEeUU(PUKON HAYyIHOTO MBIIUICHHUS], 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOIO B3IJIJa HA €AUHCTBO MPUPOABI M  YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TallOM B (JOPMUPOBAHUU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH
oOyyJaronuxcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HaHUSIM, K TPUPOJAE, K 4YEIOBEKY, BHOCHUT CBOW BKJaJ B
IKOJIOTUYECKOE 00pa30BaHUE 00YUaIOIINXCS.

JlanHble HampaBiieHUs: B 00y4eHUH XUMHUH 00€CTIeunBalOTCs CrienuGUKon
colepkaHusd y4eOHOTO TMpeaMeTa, KOTOpBIM SBISETCS MEeAaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XHUMHH HA ONPEACIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHusl OpUEHTUPOBAH
Ha OCBOEHHE OOyYarOUMMHUCA CHUCTEMbI IE€PBOHAYAIbHBIX IOHATHH XUMUH,



OCHOB HEOPraHWYECKOW XMMHUU U HEKOTOPBIX OT/EJIbHBIX 3HAUMMBbIX MOHSITUN
OPTaHUYECKOU XUMUHU.

CtpykTypa cofepskaHusl MPOrpaMMbl TT0 XUMHUH C(OPMHUPOBAHA Ha OCHOBE
CHUCTEMHOTO MoAX0/1a K €€ nzyuennto. CoJiepaHue CKIaIbIBACTCS U3 CUCTEMBI
MOHATHM O XHMHUYECKOM »JJEMEHTE U BEIIECTBE M CHCTEMBI MOHSITUU O
xuMudeckon peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYpPHO OPTraHU30BaHbBI IO
NPUHILIMIY MOCIEI0BATEIbHOTO pa3BUTHS 3HAHMII Ha OCHOBE TEOPETUYECKUX
MPEJCTABICHUI pa3HOTO YPOBHSL:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona J[. M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA
XUMHUH;

— Y4YE€HUS O CTPOCHUHU aTOMa U XMMHUYECKOH CBSI3H;

— TMPEACTaBICHUN 00 DIEKTPOJTUTHYCCKOW TUCCOIMAIIMU BEIICCTB B
pacTBOpax.

TeopeTndeckre 3HAHUS pPacCMATPUBAIOTCA HA OCHOBE HSMIIUPUUYECKHU
MOJIYYCHHBIX M OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS IIOCJIEAOBATEILHO OT
OTHOTO ypOBHS K JAPYrOMY, BBIMONHSAS (YHKIIUU OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS W BO3MOYKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOJyYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHne TpPOrpaMMbl MO XHMHH CHOCOOCTBYeT (HOPMHPOBAHUIO
MPEJICTABICHUSI O XHMHUYECKOW COCTABISAIOLIECH HAYYHOM KAPTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUs B HayKe. M3ydeHrne XuMHUM IPOUCXOIUT C MPUBJICUCHUEM
3HAHUN W3 paHee H3YYCHHBIX YUYEOHBIX mpeaMeToB: «OKpYKaAOMHUA MUPY,
«buosorus. 5—7 knacce» u «Pu3uKa. 7 Kiace.

[Ipn w3ydeHHM XWUMUU TPOUCXOAUT (OPMHUPOBAHHE 3HAHUN OCHOB
XUMHYECKOM HayKM Kak oO0JlacTH  COBPEMEHHOr0  €CTECTBO3HAHMS,
MPAKTUYECKOW JEATENbHOCTH 4YeJIOBE€Ka M KaK OJHOT0 M3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpBI. 3aj1a4ya yueOHOIo MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMbI XUMHYCCKUX 3HAHUM — BaXKHEHIINX (aKTOB, MOHSATHH, 3aKOHOB H
TEOPETUUECKUX TOJIOKEHUHN, TOCTYMHBIX OO0OOIIEHU MHUPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAyKd, B TPUOOIIEHUH K HAYYHBIM METO/IaM IMO3HAHUS TIPH
W3YYCHUW BEMICCTB M XHUMHUYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEIIbHBIX yYMEHWW W WX MPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHLHOW W
y4eOHO-UCCIEeI0BATEIBCKON JIEATEIbHOCTH, OCBOCHUHU MpaBuil 0€30MacHOro
oOpareHus ¢ BEeeCTBAMU B IIOBCETHEBHOM JKU3HHU.

[Ipy w3ydeHHMM XWUMUKW Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
BAKHOE 3HAYEHUE MPUOOPETU TaKUE 1ETH, KaK:

— (QopMupoBaHHE WHTEIUIEKTYadbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY TIPUHSTHIO PEIICHUH,
CIOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HH;

— HampaBJICHHOCTh OOyYEeHHS Ha CHUCTEMaTHYECKOe NPHOOIICHUE
00yJaronuxcsi K CAaMOCTOSITEIbHOM ITO3HABATEIHHOM JIEATETLHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (HOPMHUPYIOIIUM MOTHUBAIINIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  of0ecreyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  MPUOOPETCHUIO
oOydJaromuMucs  OmbITa  Pa3HOOOpa3HOW  JEATEIBHOCTH, TO3HAHUS U
CaMOIIO3HAHUSI, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), HMEIOIINUX
YHUBEpPCAIbHOE 3HAUYCHUE JJISl PA3TMYHBIX BUAOB ACSTEIbHOCTH,

— ¢QopmupoBanue oOmEH (QYHKIIMOHATHLHON W €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM 4YHCJIE YyMEHUUA OOBSACHATh W OIICHUBATH SIBICHUS



OKPY’KAIOLIEro MUpa, UCIIOJIb3Ysl 3HAHNUS U OIIBIT, [OJIy4YCHHBIC NIPH U3y YCHUN
XUMHH, TPUMCHSTh HMX IIPH PeIICHUH npo6neM B TIOBCEJHEBHOM KH3HU U
TPYJOBOM JESATEIbHOCTH;

dopMupoBaHre y OOydYarOIUXCsI TYMaHUCTHYECKHMX OTHOILIEHUH,
NOHMMAHMSI IEHHOCTH XUMUYECKUX 3HAHUU [JIs1 BBIPAOOTKH SKOJIOTHYECKH
1eJ1eco00pa3Horo MOBeACHUs B OBITY M TPYAOBOM JEATENBHOCTH B IEJAX
COXpaHEHHMsI CBOETO 3/I0POBbS U OKPYKAIOLICH MPUPOTHON CPEeabl;

— pa3BHUTHE MOTHBAIMHU K O0YyYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHUS OOIIEYETOBEUYECKHX LEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpDY Tmpoduis U  HampaBI€HHOCTU
JanbHENIero o0y4eHus.

OOmiee yuciIO 4YacoB, OTBEAEHHBIX [UIsI W3YYEHHMs] XMMHHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, coctaBiseT 136 yacon: B 8 kiacce — 68 yacoB
(2 yaca B Hezenmo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUSA

8 KIIACC

IlepBoHaYa/IbHBbIE XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XMMUM B KW3HU YEIIOBEKA. XMMUS B CUCTEME HAYK.
Tema u BemecTBa. DU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [IoHsATHE O METOaX MO3HAHUS B XUMUU. UHCTBIE BEIIECTBA U CMECH.
CnocoObl pa3fieieHUs] CMECEe.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE HIEMEHThl. CHMBOJIBI XUMUYECKUX
aeMeHTOB. [IpocThie U CloXKHbIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckasi ¢gopmyrna. BaleHTHOCTh aTOMOB XHMHYECKHX DJICMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCHUTEeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBast 10711 XUMHUYECKOTO AJIEMEHTA
B COCIMHCHUM.

KommuectBo BemectBa. Monbs. MonsipHas  macca.  B3aumocBs3b
KOJINYECTBA, MAacChl M YHMCJA CTPYKTYPHBIX €IMHUII BemecTtBa. Pacué€rel 1o
dbopmynaM XUMUIECKUX COCTUHCHUH.

Ou3nyecKne W XHUMHUYECKUE SABJICHHS. XHUMHUYECKas peakuuss u eé
NpU3HAKU. 3aKOH COXPAaHEHUsI MAcChl BEIIECTB. XUMUYECKHUE YpaBHEHHS.
Knaccudukanms XxuMuueckux peakiuil (CoeIMHEHUs, Pa3I0KEeHUS, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOU MOCY 10, TpaBUIaMu pabOThI B T1a00paTOpUn
U npuéMamu oOpaiieHus C Ja0opaTOpHBIM OOOPYIOBaHUEM, H3YYCHHE U
omucaHue (PU3NYECKUX CBOWCTB OOpa3OB HEOPTraHWYECKHX BEIIECTB,
HaOmoAeHNe Gpu3ndecKkux (IJIaBJIeHNEe BOCKA, TAsSHUE JIba, pAaCTUPaHUE caxapa
B CTyIKe, KUIEHHE W KOHJCHCAlUs BOJbl) M XUMHYECKUX (TOPEHUE CBEYH,
MpPOKAJIIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJIECHCTBUE MeJla C KHCJIOTOM)
SIBJICHUW, HAOIIOJICHHE U OINUCAHWE TMPU3HAKOB NPOTEKAHHUS XUMHUYECKHUX
peakiuii (pa3nokeHrue caxapa, B3auMOJICUCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxxenne ruapokcuaa mean (1) mpu HarpeBaHuu, B3aMMOICHCTBHE
xerne3a ¢ pactBopoM cosu Meau (I1), n3ydenne cnocoOoB pa3aesieHHsl CMECEL: C
MOMOINbID ~ MarHuTta,  (QUIbTPOBAHWE,  BbIAPUBAHWE,  JUCTUJUISITHSA,
xpoMarorpadusi, MPOBEJCHUE OYUCTKH TOBAPEHHON CONHM, HAONIOACHUE U
ONMCAHUE PE3YJbTAaTOB NPOBEICHUS ONbITA, WUIKOCTPUPYIOLIETO 3aKOH
COXpAaHEHUS MAcCChl, CO3JaHuE MOJIeTIEN MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHellue npeacTaBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopoa — aneMeHT u npocroe
BelecTBO. HaxoxaeHue kucmopoaa B mpupoe, Gu3ndeckue 1 XUMHIECKUe
cBorictBa (peakmuu ropenus). Oxkcunmpl. [Ipumenenme kucmopoma. CrocoObl
MOJIYYeHHUSI KHUCJIopoAa B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopot
KHcIopoja B pupoje. O30H — amioTpornHas MOAU(PUKAINS KUCIOPOIa.

TemnoBo# 3 (PeKT XUMUIECKON peakIuy, TEPMOXUMUYECKUE YPABHCHHUSI,
HK30- U SHIOTEPMHUYECKUE PEeaKIUU. TOIIMBO: YroJib U METaH. 3arpsi3HeHUE
BO3lyXa, YCUJICHUE TTApHUKOBOTO 3 (ekTa, pa3pyiieHrne 030HOBOTO CJIOA.

Bopopon — asnemeHT M mpoctoe BemecTBO. HaxoxaeHue Bogopoaa B
npupojae, (pu3nyeckne W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
noxydeHust. Kuciorsl u conu.

MonsipHblii 00bEM Ta30B. PacuéThl 0 XUMHUUYECKUM YPABHEHUSIM.

dusnueckre CBOMCTBA BOJbl. Boma kKak pactBopurenb. PacTBOpBHI.
HacpllieHHbIe 1 HEHACBILIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBas nonga BemecTtBa B pacTBOpe. XMMHYECKHME CBOWCTBA BOJIBL.
OcHoBanusi. Ponbs pacTBOpPOB B MPUPOJIE U B KU3HU yeiaoBeka. KpyroBopot
BOJIbI B IpUpPOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA TPUPOIHBIX
BOJL.

Knaccudukanmst aeopranmdeckux coenuaennii. Oxcuanl. Knaccudukanms
OKCHUJIOB: cojieoOpasyromme (OCHOBHBIC, KHCJIOTHBIC, aM{QOTEepHbIE) U
HecosneoOpazytomue. Homenknatypa okcuaoB. Duznueckue U XUMUYECKHUE
cBOMCTBa OKCHAOB. [lomyueHne okCuaos.

OcHoBanus. Knaccudukanus ocCHOBaHWU: IMIETOYM W HEPACTBOPUMBIC
ocHoBaHMs. HomeHknatypa ocHoBaHuM. PU3NYECKUE U XMMUYECKUE CBOKCTBA
ocHoBaHuM. [loryueHne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. @uznueckue
Y XMMHUYECKHE CBOMCTBA KUCITOT. P aktuBHocTn MetaiuioB H. H. bekerosa.
[Tonydenue Kucnor.

Comn. Homenkmatypa coiseil. ®dusnyeckne M XUMHYECKHE CBOWCTBA
conen. [lomyuenue conen.

['eHeTnueckas cBA3b MEXIAY KlIaCCaMHU HEOPTAHUYECKHUX COECIMHECHUM.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE OIPEICIICHUE COJAEPKAHUS KHUCIOPOJa B  BO3AYXE,
MOJIy4YeHHE, COOMpaHue, paclo3HaBaHWE M HW3YUYEHUE CBOMCTB KHUCIOPOA,
HAONIOZICHUE  B3aWMOJICHCTBUS  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBHS
BO3BHUKHOBEHUSI M TPEKpallleHHs TOopeHus (Moxkapa), O3HAKOMJIEHHUE C
oOpa3maMu OKCHJIOB U OIHMCAHWE WX CBOWCTB, MOJIyYeHHE, COOMpaHWE,
pacrio3HaBaHME M H3Yy4YEHUE CBOMCTB BojopoAa (FOpeHHUE), B3aUMOJICHCTBUE
BoJI0poJia ¢ okcuaom meau (I1) (Bo3M0KHO UCIIOIB30BaHUE BUIEOMATEPHUATIOB),
HaOI0/IeHue O00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb, UCCIEIOBAHUE
OCOOGHHOCTEH PACTBOPEHMSI BEIIECTB C PAa3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM A0JIEN PACTBOPEHHOIO
BEILIECTBA, B3aMMOJCHCTBHE BOJBl C METa/lIaMH (HATPUEM M KaJbI[UEM)
(BO3MOXHO HCIOJIb30BAaHWE BHUJACOMATEPUATIOB), HCCIIEIOBaHHEe OOpa3IoB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOIEHWE W3MCHECHUS
OKPACKM HWHJHMKATOPOB B pPACTBOpPAaxX KHUCIOT H WIEJIOYEH, H3YUYCHHE
B3auMoJiericTBus okcuaa meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT €
METAJUIAMU, PEAKIINN HEUTPAIU3ALMH, I0JTyYCHUE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOTO MeETajia JpPyrMM W3 PacTBOpa COJIM, PEIICHUE
HSKCHEPUMEHTANIBHBIX 3ajlad 1o TeMme «BaxkHellne Kiacchl HEOPraHUYECKHUX
COCIUHEHUI.

Ilepuoanuecknii 3akoHn u Ilepumoamyeckasi cucremMa XUMHYECKHX
iemeHToB JI. WU. MennesneeBa. CrpoeHue aTomMoB. XHMHYECKasl CBS3b.
OxuCcANTEeTLHO-BOCCTAHOBUTEIbHbIEC PEAKINH

[TepBbie MOMBITKY KIaCCU(BUKAITUN XUMUIECKUX dJIeMEeHTOB. [loHsATHE 0
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHBIE METAIbI,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). ODJIEMEHTBI, KOTOpHIE O00pa3yrT aMQpOTEepHbBIS
OKCHJIbl U TUJIPOKCHU/IBI.

[Ieprnonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKHUX SJIEMEHTOB
H. W. MenneneeBa. KopoTkonepuonnas u JIMHHONEpUOAHAS (POPMBI
[lepuognueckon cucrembl xumuueckux snemeHtoB [, WM. Menneneesa.
[lepronsl u rpynmbl. PU3MYECKHN CMBICT HOPSAKOBOIO HOMEpA, HOMEPOB
MEepUOJa U TPYIIbI SJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHUECKUX AJIICMEHTOB



[Tepnoanueckou cuctemsl /. 1. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
AJIEMEHTA I10 ero noJyioxkeHuro B [lepuoanueckon cucreme /. . Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB M0 TpyIaM U MepruoaM.
3nauenne llepumonnueckoro 3akoHa U [lepmoanyeckoil cUCTEMBI
XAMHWYECKUX 3JIEMEHTOB [T pa3BUTHs HAyKH U npakTuku. /. 1. Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumuyeckasi cBA3b. KoBalieHTHast (MOJIIpHAsT W HEMNOJIIpHAsi) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBSI3b.

Crenenb okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.
[Ipouecchl okuCIeHUsI U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB BEMIECTB METAIOB M HEMETAIUIOB, B3aMMO,ICHCTBHE
TUIPOKCHU/IA IMHKA C PACTBOPAMHU KHCIIOT U LIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl
(ropeHue, peakiuu pas3ioKEHUsI, COSTUHEHUS).

Meosicnpedmemuuwie ceasu

Peanu3zanus MexXIpeIMETHBIX CBSI3€U MPHU U3yYEHUU XUMHH B 8 Kjacce
OCYIIIECTBIISICTCS 4Yepe3 HCIONIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MNOHATHM, TaK W TOHSITUH, SBISIOMIMXCS CUCTEMHBIMH [JIl OTHAEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEeHHO-HAyYHBIC TIOHATHS: HAy4YHBIH (aKT, THUIIOTE3a,
TEOpWs, 3aKOH, aHajgu3, CHHTE3, KiIacCU(UKAIUsA, TMEePUOIUIHOCTD,
HaOJIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHNE, MOJIEIIb, SIBIICHNUE.

®du3uka: Marepusi, aTroM, O3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJA, SJIECKTPUUYECKHAM 3apsll, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa, ra3, ((U3NIECKUE BETNYUHBI,
€AVHUILIBI U3MEPEHHUSI, KOCMOC, TIJIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: ¢porocunres, nprxanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKIus

[Iepnoanueckuii 3akoH. [leproanyeckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOMAOB, KalMs, KaldblUs U UX
COCIMHEHUM B COOTBETCTBHM C TMOJIOKEHUEM 3IJIEMEHTOB B llepuoanueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeniecTBa: BUIbl XUMUYECKOU CBS3U. TUIBI KPUCTAIITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOVMCTB BELIECTBA OT TUIIA KPUCTATUIMYECKON PEIIETKN
1 BUJIa XUMHUYECKOHN CBSI3U.

Knaccudukanuss ©  HOMEHKJIATypa  HEOPTaHMYECKHX  BEIIECTB.
XUMHYECKHE CBOWCTBA BEUIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJIacCaM
HEOPraHUYECKUX COCNHEHNN, TCHETUYECKAS CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanuss XUMUYECKUX peakIui IO pa3IudHbIM Mpu3HakaMm (110
YHUCITY U COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3P HEKTY,
[0 H3MEHCHUIO CTEIECHEW OKHUCICHUS XHUMUYECKHX JJIEMEHTOB, IO
00paTUMOCTH, TIO YYAaCTHIO KaTalau3aropa). OJK30- W DHIOTCPMHUYECKHUE
peaKIuu, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTre o ckopocTH xuMudeckoit peakuuu. [lonsarue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKHX peakiusx. I[IoHITHE O TOMOTeHHBIX U



reTeporeHHbiXx peakiusix. llonstue o kartanuze. [loHATHE O XHUMHUYECKOM
paBHOBecuU. DaKTOpbI, BIHSIONIME HA CKOPOCTh XUMHUYECKON peakuuu u
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU, JJICKTPOHHBIA Oaylanc
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHOW  peakiuu.  CocraBieHue  ypaBHEHHIl
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIM C HUCIOJIb30BAaHUEM METO/A
AJIEKTPOHHOIO OajlaHca.

Teopust ~ 3JIEKTPOJUTUUECKONM  JUCCOLMAIMU.  ODJEKTPOIUTHI U
HERJIeKTpoauThl. KaTuoHbl, aHvoHBL. MexXaHHW3M AUCCOIMAIIMM BEIIECTB C
pa3IMYHBIMU BUJAMHU XUMHUYECKOU cBs3U. CTeneHp aucconuanuu. CUIIbHbIE U
c1a0bIe 3JIEKTPOIUTBHI.

Peakiun wonHOoro oOmeHa. YCIOBHS MPOTEKAHWSI PEAKIMA HOHHOTO
oOMeHa, TIOJIHBIE W COKpamiéHHbIE HWOHHBIC ypaBHeHUs peakiuid. CBoHcCTBa
KHCJIOT, OCHOBAaHHUI U COJIEN B CBETE MPEICTABICHUN 00 3JIEKTPOIUTHYECKOM
nucconnanuu. KauectBeHHbIe peakiiuu Ha HOHBL. [[oHsATHE O THAPOJIN3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJIETISIMU KPUCTAITMYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJJIOB M HEMETAIUIOB (TpaduTa 1 aiamasa), CJIOKHBIX BEIIECTB
(xyopuaa HaTpus), HCCIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peaknuy  OT  BO3JEWCTBHS  pPa3NIMYHBIX  (PaKTOpOB,  HCCIEAOBaHUE
AIEKTPONPOBOAHOCTH PACTBOPOB BEMIECTB, MPOIECCA AUCCOIUALMU KHUCIOT,
niesiouen u cosnei (BO3MOXKHO MCIOJIb30BAHUE BUJIE0 MATEPUAIIOB), TPOBEICHHE
ONBITOB, WIUTFOCTPUPYIOIIUX TPU3HAKU MPOTEKAHUS PEAKIIUI HOHHOTO 0OMEHa
(oOpazoBanue ocajaka, BBIJCICHHWE Ta3a, O0Opa30BaHHWE BOJIBI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIU
(ropenue, peaxkuuu Pa3JIOKEHHUS, COEIMHEHHS), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBI) KauyeCTBEHHBIX pEaKIUid Ha HOHHI,
pelIeHre SKCIIEPUMEHTANbHBIX 3a/1a4.

HeMeTaJsibl 1 X COeIMHEHUS

OO6mrast xapakTepucThuka TamoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIC cTereHn oKuciieHnus. CTpoeHne u (GU3nIecKre CBONCTBA MPOCTHIX
BEIIECTB — TaJOI€HOB. XHMHMYECKHE CBOWCTBA Ha NpUMEpe XJopa
(B3aMMOAEHCTBUE C MeETAJJIaMH, HEMETaJUlaMH, MIeJIo4aMu). XJIOPOBOAOPOI.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, OJIyYeHHE, MpUMeHeHue. [lelictBue
XJIOpa U XJIOPOBOJOPO/Ia HA OPraHU3M YeN0oBeKa. BaxHenmme XJa0puasl U UxX
Hax0JICHUE B MPUPOJIE.

O6mrass  xapakrtepuctuka odneMeHToB  VIA-rpynmel.  OcoOGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIE CTeneHn okucieHus. CtpoeHue u Gu3ndecKue
CBOWMCTBA MPOCTBHIX BEHIECTB — KHUCIOpOAAa U Cepbl. AIIOTPOIHBIC
MoAu(UKAIIMN KACTOPOa U cepbl. XUMUYECKUe CBOKCTBa cepbl. CepoBOIOPOI,
cTpoeHue, (U3MYECKUEe U XUMUUYeckue cBoucTBa. OKCUABI Ccepbl Kak
MPEACTABUTEIM KUCIOTHBIX OKCcHUIOB. CepHas KHCIIOTa, (U3UYECKUE W
XUMHUUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENS Kilacca KUCIOT H
crenuduueckue). XMuMHUYECKUE PEAKIIUH, JIEKAITME B OCHOBE IPOMBIIIJIEHHOTO
croco0a nmoytyyeHust cepHoul KUucioThl. [Ipumenenne cepHoil kucioTel. Conun
CePHOI KUCIIOThI, KaYEeCTBCHHAs peakuust Ha cylbdar-noH. HaxoxneHne cepel
1 €€ COCIMHEHUH B IPUPOAE. XUMUUYECKOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI
COEMHEHHSIMU CEpbI (KUCIOTHBIE JOKIH, 3arPsI3HEHUE BO3/1yXa U BOJIOEMOB),
CIIOCOOBI €T0 TTPEIOTBPAIICHUS.

O6mmas xapakTepucTika 31eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHCICHUS. A30T, paclpoCTpaHEHHUE B



npupoje, Gpu3ndecKue 1 XUMHIEeCKue CBOMCTBA. KpyroBopoT a3ora B mpupo/ie.
AMMHuak, ero Gpu3nvYecKrue 1 XUMUIECKUE CBOWCTBA, MOTyYeHNE U TPUMEHEHNE.
Comu amMMmoHus, WX (U3UYECKHE M XUMHUYECKHE CBOWCTBA, MPUMCHEHUE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHUS. A30THAsl KUCJIOTA, €€ MOJTy4YeHHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBa (OOIME Kak TMPEICTAaBHTENs Kiacca
KUCIOT U crnenuduueckue). lcmonbp3oBaHne HUTPATOB W COJCH aMMOHHUS B
KaueCTBE MUHEPATLHBIX YA0OpeHUN. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIEH
Cpebl COEIMHEHUAMU a30Ta (KUCIOTHBIE TOXKIH, 3arPsI3HEHHUE BO3/yXa, IOYBbI

1 BogoéMoB). Docdop, autoTporHbie Moaudukanuu Gpocdopa, husudeckue u
xumudeckue cBoiictBa. Oxcun ¢ochopa (V) u  docdopHas Kuciora,
duznueckrue U XUMHUYECKUE CBOMCTBa, mosyuenue. McnonszoBanue ¢pocdaTos B
KaueCcTBE MUHEPATBHBIX YI00pEHUH.

Ob6mrass  xapakrtepuctuka dneMeHToB [VA-rpynmel.  OcoOGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCJICHUS. Y TJIEpO/l, aJUIOTPOITHBIE
MOJM(UKALNK, PaCHpPOCTPaHCHHE B NPHPOJC, (UNYECKHE U XUMHYCCKHC
cBoiicTBa. Ancop6buus. Kpyrosopot yrinepona B npupoze. OKCHibI yrieposa,
ux (u3uyeckne W XWMHYECKHE CBOWCTBA, JCHCTBHME HAa JKWUBBIE OPTaHU3MBEI,
MOJIy4YEeHHE U TPUMEHEHUE. DKOJIOTUYECKUE HpO6JI€MBI, CBSI3aHHBIE C OKCUJIOM
yraepona (IV), rumorteza T700ambHOTO TOTEIUICHHS] KIIMMATa, MapHUKOBBIN
abdexT. YrompHas KucioTa W e€ conM, WX (U3NYeCKHMe W XUMHYECKHUE
CBOMCTBA, TOJIydeHUE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcrionp3oBanue kapOOHATOB B OBITY, MEAUITMHE, POMBIIITIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBaX KakK o
COEMHEHMSX yriaepoa (MeTaH, 3TaH, 3TUIICH, alleTUJICH, 3TaHOJI, TJIMIEPHH,
yKCycHasi kuciorta). [IpupojgHble HCTOYHUKU  YIJIEBOAOPOAOB  (Yrodib,
PUPOHBIN a3, HePTh), MPOAYKTHI UX TIEpepabOTKH (OCH3MH), X POJIb B OBITY
¥ IPOMBITIUICHHOCTHU. [ToHSATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX,
OeJKax, YriaeBoJax — U UX POJIM B ’KU3HU YesioBeKa. MaTtepualibHOE €IMHCTBO
OpraHNYEeCKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemuwnii, ero ¢usmdeckne u XUMUYECKHE CBOMCTBA, IOJIyYCHHUE U
npumenenue. CoeauHeHuss KpeMmHus B mnpupoge. OOmmume mnpeactaBieHust 00
okcune kpeMuus (IV) u kpemHueBo# kucinore. CUIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B MPOMBINIICHHOCTH. BaykHeHIITne CTpOUTEIhHBIE MaTepHAIIbl: KEpaMHUKa,
CTEKJI0, IIEMEHT, 0eTOH, kene300eToH. [IpodieMbr 6€30macHOTO UCTIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOMW KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue OOpa3IOB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTHI, TPOBEACHUE KAaUYECTBEHHBIX PEAKIU Ha XJIOPHUI-UOHBI i HAOI0ICHNE
MPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTPAXKarone (GU3NIECKUE U XUMUIECKUC
CBOWCTBA T&JOM€HOB M HX COEIUHEHUU (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAIIOB), O3HAKOMJICHHE C OOpasllaMH XJIOPUAOB (TaJOTCHHJIOB),
O3HAKOMJICHHE C oOpa3nmamMud cepbl U €€ COCOUHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPHANIOB), HAOIIOJAEHUE Mpouecca OOyTJIMBAHMS
caxapa IMOJ JCWCTBUEM KOHUCHTPUPOBAHHOM CEPHOW KHUCIIOTBI, H3Y4YECHUE
XUMUYECKUX CBOWCTB  pa30aBICHHOW CEPHOM  KHUCIOTHI, MPOBEIACHUE
KAaUEeCTBEHHOW peakuWu Ha Ccyiab(paT-uOH W HaAOMIOJEHHE NpU3HAKA €€
POTEKaHUsI, 03HAKOMJICHHE ¢ (PU3NIECKUMH CBOMCTBaAMU a30Ta, pocdopa u ux
COeMMHEHUN (BO3MOXKHO WCIIOIb30BaHUE BHJICOMATEepUaoB), oOpasmamu
a30THBIX U (HochHOPHBIX yIOOpEHUH, MOTydeHHE, COOMpaHNEe, pacllIO3HABaHUE U
W3YUYCHHE CBOICTB aMMMaKa, MPOBEJICHHE KAYECTBEHHBIX pPEaKIUid Ha HOH



aMMOHUSI ¥ (QocdaT-uOH W U3YYCHUE TMPU3HAKOB UX MPOTEKAHMS,
B3aUMOJICHCTBUE KOHLUEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), W3YyUYEHUE MOJENIeH KPUCTAUIMYECKUX
pemérok anmasa, Tpadwura, dymwiepeHa, O03HAKOMIICHHE C MPOIECCOM
aJIcOpOITMU PaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM U yCTPOHCTBOM
MPOTHUBOTA3a, TOJYYCHHE, COOMpaHHWe, pPACMO3HABAHME W W3yYCHHE CBOWCTB
VTJEKHUCIIOTO Ta3a, MPOBEJACHUE KAYeCTBEHHBIX pEaKkIuid Ha KapOoHAT W
CWJIMKAT-HOHbl M W3YYECHUE NPU3HAKOB HX IPOTEKaHHS, O3HAKOMIICHUE C
MPOAYKIMEN CHIMKATHOMW IPOMBIIIICHHOCTH, PEMICHUE 3KCHEPUMEHTAIBHBIX
3a7a4 10 TeMe « BaxKHEUIe HEMETAJJIbl U UX COCTUHEHUS.

MeTaJLibl U MX COeIMHEHUS

OO6mrast xapakTepUCTUKA XUMHYECKHX OJIEMEHTOB — METAJIOB Ha
OCHOBAaHUHM UX NOJ0KeHUS B [lepuoanyeckon CUCTEME XUMUYECKHUX SJIEMEHTOB
J1. 1. MenneneeBa u ctpoeHust aToMoB. CTpoeHue MeTauioB. MeTtanyeckas
CBSI3b U METAJNINUECKas KPUCTAJUIMYECKAsl pEeIIETKA. DIEKTPOXUMHUYECKUM st
HanpsoKeHUM MetawioB. Dusznueckue M XUMHYECKHME CBOWMCTBA METAJIJIOB.
OOmue cnocoObl mnonydeHus MeTawioB. [IoHATHE O KOpPpPO3UM METAIIOB,
OCHOBHBIE CIOCOOBI 3alUTBl WX OT Kopposwu. CmiaBel (CTanmb, YYyTYH,
TIOPATIOMUHAM, OPOH3a) ¥ MX IPUMEHEHHE B OBITY U MMPOMBINIJICHHOCTH.

[Ilenmoynble  Metajuibl:  nosiokeHue B llepuomnueckon  cucreme
XuMHu4eckux 31neMeHToB /. . MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKICHUE
B npupojae. Duzmyeckue M XUMHYECKHE CBOWCTBa (Ha mOpuMepe HaTpUs u
kanusi). OKCUIbl W TUIAPOKCHUIIBI HATpusi U Kanud. [IpuMeHeHue NIeNOYHbIX
METAJUIOB U UX COCTUHEHUM.

[[lenouHo3emMenpHbIE METAUIBI MAarHuid M KaJbLUU: I[IOJIOKECHUE B
[lepuognueckont cucreme xumuyeckux o3memMeHToB . M. MeHnneneesa,
CTPOCHHE MX aTOMOB, HaxXOXJAeHHE B mpupone. PU3NUECKHE U XUMHUUYECKHE
CBOMCTBa MarHusi W Kajblusd. BaxHeiue coeauHEeHHs KalbIus (OKCH/I,
TUAPOKCHUT, cOH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHUS.

AmomuHuil: nonoxeHne B llepuoamyeckold cucTeMe XHUMHUYECKHUX
anemeHTtoB JI. M. MeHneneeBa, CTpoeHHME aTOMa, HAXOXKJICHUE B NPUPOJE.
dusnueckne W XUMHYECKHE CBOWCTBA amiOMHUHHS. AMQOTEpHBIE CBOWCTBA
OKCHJa U TUJIPOKCHU]IA AITFOMUHUSL.

JKenezo: nonoxenue B llepruoandeckon cucteMe XUMHUYECKUX 3JIEMEHTOB
J1. 1. Menneneesa, ctpoeHne atoma, HaxOKAeHue B npupone. dusnueckue n
XUMHUYECKHE CBOMCTBA kemne3a. OKCHabl, TUAPOKCUIBI U conH xenesa (11) u
xenesa (III), ux cocras, CBOICTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O00pa3laMyd METAUIOB M CIUIABOB, WX (PU3UUECKUMU
CBOWMCTBAMH, HW3YyUYECHHUE pE3yJbTATOB KOPPO3UH METALIOB (BO3MOXHO
UCIIOJIb30BAaHNE BHUICOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBHUS OKCHJIA
KaJIbLIMSI M HaTpUsi C BOJOW (BO3MOXKHO HCIIOJb30BaHUE BHIEOMATEPHUAIIOB),
VCCIIEIOBAHHUE CBOWCTB JKECTKOU BOJIbI, TPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOIE
(BO3MOKHO UCIIOJB30BaHMWE BHUJICOMATEPHUATOB), IPU3HAKOB MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIIMI HAa MOHBI: MATrHUS, KaJblIMs, ATFOMUHUS, IIUHKA, KeJe3a
(II) u xeneza (III), menu (II), HAOMIOAEHHME W OMUCAHHE MPOLIECCOB
OKpalllMBaHUs IUJIJAaMEHH HWOHAMHU HaTpUsl, Kalusg W Kalblus (BO3MOXKHO
UCIIOJIb30BAaHNE BHUICOMATEPUATIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB
TUIPOKCUIA ATTFOMUHUS U TUAPOKCHUAA IUHKA, PELICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHeuIe MeTaibl U UX COCTMHEHUS.

XuMHS M OKPYKAKOLIAS cpeaa



BemectBa n maTepralibl B HOBCEIHEBHOM KU3HHU 4eJIOBEKA. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUUECKUX peakiuil B ObITy. [lepBas momols npu
XUMHUYECKUX 0KOTaxX U OTPaBICHUSIX.

XUMUYECKOE 3arpsiI3HEHUE OKPYKarollen cpenibl (mpeaenbHas J0myCcTUuMast
KOHIIeHTpauus Bemects, pgaidee — [IJIK). Ponp xumum B pemieHuu
HKOJIOTHYECKHUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

n3yudeHre o0pas3oB MaTepUaIOB (CTEKIO, CILIaBbl METAJIIOB, TOJTUMEPHbIE
MaTepualbl).

Mexcnpeomemmoie ceazu

Peanmm3zanns MexXIpeIMETHBIX CBI3€U PU U3yYEHUN XUMHH B 9 Kitacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MNOHATHM, TaK W TOHSITUH, SIBISIOMIMXCS CUCTEMHBIMH [l OTHAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIC TIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH,
TeOpwsi, aHaJIN3, CHHTE3, KiIacCHU(pUKAIMSA, MEePUOAUIHOCTh, HAOIIOICHHE,
HKCIEPUMEHT, MOJECIUPOBAHUE, H3MEPEHUE, MOJICINb, SIBJICHUE, MapPHUKOBBINA
s PeKT, TEXHOIOTHSI, MATEPHUAIBI.

®du3uka: Marepusi, aToM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAANOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUHN 3apsijl, MPOBOIHUKU,
MOJIYIIPOBOJTHUKH, JUAJICKTPUKHA, (OTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€  COCTOSIHUE  BeIllecTBa, ras3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUTMUeCKasi pemeTka, CIUlaBbl, (QU3WYECKHe BEIWYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: potocunres, nprxanue, buochepa, IKOCUCTEMA, MUHEPATHHBIC
yA00OpeHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEILIECTBRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOJIBI,
MOJIE3HbIE UCKOTIAEMbIE, TOIIIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUASA

JINUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOTpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHus JOCTUTAIOTCS B X0 OOYYCHUS XUMHUH B €MHCTBE yUeOHOH U
BOCIIUTATEILHON  JEATEIbBHOCTH B  COOTBETCTBHUM C  TPAJAUIMOHHBIMU
POCCUHCKMMH COLUHUOKYJBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
MPUHSATHIMHU B 00IIECTBE MPAaBUJIAMU U HOPMaMH TIOBEJACHUS U CIIOCOOCTBYIOT
poIIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIUATTN3AIINHA 00YyYarOIIHXCA.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOYYarONIuXcCs
PYKOBOJICTBOBATbCSI CHCTEMON TMO3WTHUBHBIX ILIEHHOCTHBIX OPHUEHTAlMi H
pacIIMpPEHUE OMbITA AEATEIIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS

LIECHHOCTHOTO  OTHOWIIEHHUS K  OTEYECTBEHHOMY  KYJBTYpPHOMY,
HUCTOPUYECKOMY U HAYYHOMY HACJIEJIUI0, TOHUMAHUS 3HAUEHUSI XUMHYECKON
HAyKHU B )KU3HU COBPEMEHHOT0 OOIIECTBA, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOU
uHopMmaIeld O TepeOBBIX JOCTIKCHHUSX M OTKPBITHSIX MHPOBOU H
OTCUECTBCHHOW XWUMHUHW, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpOICTBE MUpa U OOIIECTBA;

2) rpamaaHCKOr0 BOCIMTAHUSA:

NPEJCTABICHUSI O COIMAJIbHBIX HOpPMaxX W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B  KOJUIEKTUBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJIE3HOM, Y4eOHOMCCIIENOBATEILCKOM, TBOPUYECKOW M JPYTUX
BUJIaX JIEATEIIbHOCTH, TOTOBHOCTU K pa3HOOOpPa3HOW COBMECTHOM JEATEIbHOCTH
P BBITIOJTHEHUH YUEOHBIX, MO3HABATEIbHBIX 33/1a4, BBIOJIHEHUN XUMHUECKUX
OKCIIEPUMEHTOB,  CO3JaHUM  yYE€OHBIX  TMPOEKTOB,  CTPEMJICHUS K
B3aMMOIIOHMMAHWIO UM  B3aUMONOMOIIM B  TMpolecce ITol  ydyeOHOM
JNEATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE TMOBEACHUE M TOCTYIKHA CBOMX
TOBAPUILIEH C MO3UIIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIEACTBAN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHUYECKHE IPEACTABIEHUS O BEIIECTBE K XUMUUECKOW pPEAKIIUU,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIOIIME
OCHOBY JJIsl HOHUMaHHUS CYIIIHOCTH HAy4YHOUM KapTUHBI MUPA, IPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS MPHUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C
MIPUPOJHON CPEAOM, O POJIM XUMHUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HAaBaTENbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOTYYEHUE HOBBIX 3HAHUI
0 XWUMHUHU, HEOOXOIUMBIC HJisi OOBSCHEHHUS HaOIIOJAaEMBIX TIPOLIECCOB U
SIBJICHUH, TO3HABATEIHHOW, WH(OOPMAIMOHHON W YUTATEIHCKOW KYJIbTYPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOATEIIBHOM pabOThl € Y4YE€OHBIMH TEKCTaMH,
CIIPAaBOYHOW  JINTEPATYpOH, JIOCTYNHBIMH  TEXHUYECKUMU  CPEACTBAMHU
UH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOY4YeHHI0 W TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caMOOOpa3oBaHHWIO, TPOEKTHOM U  HCCIEI0BATEIBCKOM
NeSATEeILHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPABICHHOCTH U YPOBHS OOyUYCHUS B
JlajdbHEHIIeM;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHWE IIEHHOCTU >KWU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKH Ha 3JI0POBBII 00pa3 KU3HU, OCO3HAHUE MOCIIECICTBUN U
HEMPUSATAE BPEIHBIX TNPUBBIUEK (YMOTPEOJCHUS alKOTOJIsI, HAPKOTHKOB,



KypeHUusi), HEOOXOIMMOCTH COONIOZCHUS TpaBui  OE30MaCHOCTH TIpH
oOpaleHny ¢ XUMUYECKUMHU BEIIeCTBAMH B OBITY M peabHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPOodeCcCrii U Tpyla Pa3IunaHOro
pojia, yBaXKEHUE K TPYy U pe3ysibTaTaM TPYAOBOM A€STEIbHOCTH, B TOM YUCTIE
Ha OCHOBE IMPUMEHEHHMS IIPSAMETHBIX 3HAHUH 110 XMMHUH, OCO3HAHHBIN BEIOOD
WHIUBUIYATbHOW TPACKTOPUU TPOJOJDKCHHS O0pa3oBaHHUS C  Yy4ETOM
JUYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U
NOTPEeOHOCTEH, yCHEenHOW MPOPECCHOHANBHOU MACATEIHPHOCTH W Pa3BUTHUSA
HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJaNTHPOBATHCI B TPOdecCHOHATBLHON
cpezne;

6) 3K0,J10rH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHUYECKU 1EJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HUCTOUHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE [IEHHOCTH 3I0POBOTO
u 0e3omacHoro odpas3a >KHU3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bU3UYIECKOMY U ICUXUYECKOMY 3/I0POBBIO, OCOZHAHUE TICHHOCTH COOTIOCHUS
nmpaBui 0E€30MacHOTO TIOBEACHUS mpu paboTe ¢ BEMIECTBAMU, a TaKXkKe B
CUTYalUsIX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH IIPUMEHSTH 3HAHUS, IOJIy4aeMBbIC IPH U3YUCHUU XUMUU, [I
pemieHus 3afad, CBSA3AHHBIX C OKPYXAIOIICH NPUPOAHON CPENOH, s
MOBBIIICHHUS] YPOBHS OSKOJOTUYECKOW KYJIbTYPhI, OCO3HAHUS TJOOAIBHOTO
XapakTepa OJKOJOTUYECKHX NpOoOIeM U TYTeH UX PEHICHUS IMOCPEACTBOM
METOJI0B XUMHUH, SKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMATIbLHOW MIPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mertanmpeaMeTHBIX pe3yJibTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHHS MHUPOBO33PECHHUS OOIICHAYYHBIE TMOHATUS (3aKOH, TEOpHd,
OPUHIUII, TUIOTEe3a, (akKT, CHUCTeMa, MPOIECC, HKCICPUMEHT U JPYToe.),
KOTOpPBIE HWCTOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX TMpeaMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAaHMM W3 JTUX NPeAMETOB  (HOPMHUPOBATH
NpEJCTABICHUE O IEJOCTHOM HAay4yHOW KapTHHE MHUpPa, U YHUBEpPCAIbHBIC
y4eOHbIe JelcTBUA (TTO3HABATEIbHbIC, KOMMYHHKATHBHBIE, PETYJISITUBHBIC),
KOTOpbIe 00ecreynBaloT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA

ba3oBble j1ornyeckue 1eucTBUsA:

YMEHHS UCTIOIB30BaTh MPUEMBI JJOTHUECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICII XUMUUYECKUX MOHATHH (BBIACISATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHATHUSIMH ), UCIIOJIB30BaTh
TOHATHS IS OOBSICHEHUS OTIASIbHBIX ()aKTOB U SBIICHUH, BEIOMPATh OCHOBAHMS
U KpUTepu: Ui KiIacCU(PUKAMM XUMHUYECKUX BEIIECTB U XHUMHYECKUX
peaxiuii, yCTaHABIMBATh MPUYUHHO-CIIC/ICTBCHHBIC CBSI3U MEXIY 00bEKTaMU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHbIC, I€TyKTUBHBIE,

10 aHAJIOTHH ), JIeJIaTh BEIBOJIBI U 3aKIIOUCHHUS;

YMEHHE TMPUMEHATh B IMPOLECCE IO3HAHUA TMOHATHUS (MPEAMETHBIE H
METanpeIMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMbIE B
XUMHH, MPeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMHUHM MOJICTIbHbBIC
MIPEICTABJICHHS — XUMUYECKHUM 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKas (popmyia
Y YpPaBHCHUE XUMHUYECKOUN PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIHHBIX
3a/ad4, C y4€TOM OTUX MOJEIBHBIX NPEACTAaBICHUN  BBISBISATH U
XapaKTEepPU30BaTh CYIMIECTBCHHBbIC MPU3HAKKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB W XHUMHYECKHX PEAKIUW, BBISABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIICICTBEHHbIE CBSI3W W MPOTUBOPEUYUS] B
M3Yy4aeMbIX MPOLECCAX U ABICHUSX.

ba3oBble uccienoBare/bCKue 1eMCTBUA:

YMEHHE UCIOJIb30BaTh OCTaBICHHbBIE BOMPOCH B KAUYECTBE UHCTPYMEHTA
MO3HAHMSI, a TaKKe B KayeCTBE OCHOBBI 1Jisi (OPMHPOBAHUSI THUIOTE3BI IIO
MPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMbIX CYKICHUM;

pruoOpeTeHre OTBITA M0 TUTAHUPOBAHKIO, OPTAaHU3AINH U TIPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM TIpoliecca,
CaMOCTOSITEIIbHO TTPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIHpoBaTh 0000IICHUS
Y BBIBO/IBI IO pe3yJIbTaTaM MPOBEIEHHOTO ONbITa, UCCIIEA0BAHUS, COCTABIISIThH
OTUYéT 0 MPOJCIIaHHON paboTe.

Pabora c nnpopmanumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHGPOPMAITUIO
pa3sTUYHBIX BHUJAOB W (OPM TPEACTABICHHS, TOIy4aeMyK) U3 Pa3HBIX
HMCTOYHUKOB (HAYUYHO-MIOMYJSIpHAsA JMUTEpaTypa XUMHUYECKOTO COAECp KaHUs,
CIIpaBOYHBIC TMOCOOMS, pecypchl MHTepHETa), KPUTHYECKH OICHUBATh
MPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHUE MIPUMEHATH Pa3INIHBIC METOIBI U 3aIIPOCHI TIPH MMOUCKE B 0TOOpE
uH(OpPMAITUU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JIJISl BHITTOJTHCHHUS
y4eOHBIX M MO3HABATEIBHBIX 3a/1a4 OMPEICAEHHOTO TUTIA, TPUOOPETECHUE OTBITA
B 00JIaCTH MCITOJIH30BAHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOMl AaKTUBHOTO WCIOJb30BaHUS PAa3JIUYHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOSITEILHO BHIOMPATh ONTUMAIBHYIO (OpMYy MpeacTaBICHUS
nH(OpPMAIUU 1 WLUTFOCTPUPOBATH PEIIAEMbIC 3a/1a91 HECTIOKHBIMUA CXEMaMHU,
TuarpaMMamu, IpyruMu popMamu rpaduku ¥ 1X KOMOMHAITUSIMU;

yMEHUE WCIOJb30BaTh W aHAIM3UPOBATh B TIpolecce y4eOHOW W
UCCIIEI0BATENbCKOM JEATEeIIbHOCTH uH(pOpMaIHio 0 BIIMSIHUU
MPOMBIIICHHOCTH, CEJIbCKOTO XO34MCTBAa M TPAHCIOPTa HAa COCTOSIHUE
OKPY’KAIOILIEW IPUPOAHON CPEJIBL.

KoMMyHUKATHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe 1elCTBUS:

YMEHHS 3aJaBaThb BOMNPOCHl (B XoJe Auanora u (WIH) AUCKYCCUH) IO
CyImIeCTBY 0OCyXmaeMod TeMbl, (OpPMYIUPOBATh CBOM  NPEAJIOKCHUS
OTHOCHUTEJIBHO BBITTOJTHEHUSI MPEIJIOAKEHHON 3a4a4H;

YMEHHSI TPEJCTaBIISATh IOJIYUYECHHBbIE Ppe3yJibTaThl O3HABATEIbLHOU
JNEATEIbHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIUIO
pE3yNbTAaTOB BBITIOJHEHHUS] XUMHYECKOTO JKCIIEpUMEHTa (71abopaTOpHOTO
OTIBITA, JTAOOPaTOPHOU PaOOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MPOEKTA);

yMEHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABATEIbHOW M  HUCCIEN0BATEIbCKON  JEATEIbHOCTH TIPU  PEUICHUU
BO3ZHHKAIOIIKX TTPOOJIEM Ha OCHOBE YUETa OOIINX UHTEPECOB U COTIIACOBAHUS
no3unuii  (0OCyXkaeHusi, OOMEH MHEHHSMH, «MO3TOBBIE  IITYPMBD»,
KOOpAMHAIIMS COBMECTHBIX JICMCTBUM, ONpEAeTIeHUE KPUTEPUEB MO OIECHKE
Ka4yeCTBa BHITIOJHEHHOW paOOTHI U JIpyTue).

PeryasiTuBHbIe YyHUBeEpCAJbHbIE YUeOHbIE 1elCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAEIIATh LENIU AeATeIbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeILHOCTD, BRIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI pelieHNs YIeOHBIX
Y TIO3HABATEJIbHBIX 33/1a4, CAMOCTOSATEIBHO COCTABISATH UM KOPPEKTUPOBATH
MPEIUIOKEHHBIN QJITOPUTM JCHUCTBUUA MPHU BBIOJIHECHUM 33aJaHUA C YYETOM



MOJTyYCHUST HOBBIX 3HAaHUHN 00 M3ydaeMbIX 00BEKTaxX — BEIIECTBaX U PEaKIHsIX,
OLICHUBATh COOTBETCTBUE MOJTYYEHHOTO PE3YJIbTATA 3asIBJICHHOU LIEJIH, YMEHHUE
WCIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI, IPEIJaracMble B YCIOBUHU
3aJJaHHM.

HPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mnpemMeTHBIX pPE3yNbTAaTOB IO OCBOSHUIO 00s3aTEIHLHOTO

COJIEpKaHUs, YCTAHOBJIEHHOTO JaHHOW ¢eaepalibHOW pabodeil mporpaMMon,
BBIJICIISTFOT: OCBOCHHBIC 00YUYaIOIIUMICS HAyYHbIE 3HAHUSI, YMEHUS U CTIOCOOBI
NeucTBU, crnenuduyueckue Uisi MpeaMeTHON obnactu «XUMHUS», BHIIBI
JNEATENbHOCTH MO IOJYYECHHI0O HOBOTO 3HAHUS, €r0 HWHTEPIPETALUU,
peoOpa30BAHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaALIUSIX.
K xonmy oOydeHuss B 8 KJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCST YMEHUH:

e PacKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYJIA,
XUMHMYECKHAN DIIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOAHAsI U HEOJTHOPO/HAS ), BaJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHasI
M MOJIEKYJISIpHAsT Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSPHAS
Macca, MaccoBas [J0Js XUMHYECKOTO DJJEMEHTa B COCIMHEHHH,
MOJISIDHBIH ~ 00BEM,  OKCHJI,  KHCIIOTa,  OCHOBaHHWE,  COJIb,
AIEKTPOOTPHUIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMAYECKAsl pEaKusl,
KJaccu(uKanus peakiuii: peakiuu COeANHEHUS, PEaKIIUN PA3I0KECHHUS,
peakiuu 3aMelleHus, peakuuu OoOMeHa, 5K30- U HSHAOTEPMHUECKHE
peaxiuu, TeraoBon 3G (HeKT peakiuu, s;Apo aTomMa, SIEKTPOHHBIN CI0U
aToMa, aTOMHas oOpOWTadb, pPAAMYC aTroMa, XUMHUYECKass CBA3b,
MOJSIPHAs W HENOJIApHAs KOBAJCHTHAs CBs3b, WOHHAS CBS3b, HOH,
KaTHOH, AaHHWOH, pPAacTBOp, MaccoBas J0Ji1 BelECTBa (MPOLEHTHAas
KOHIIEHTpAaI1s) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHSITUU H
MIPUMEHSTH 3TU MOHSATHS IIPU ONKMCAHUU BEIIECTB U UX MPEBPAIIECHUI;

e HCIOJh30BaTh XHUMHUYECKYIO CHUMBOJIHMKY [JII COCTaBleHUS (GOpMyI
BEIIECTB U YPABHEHU XUMUYECKUX PEAKIINM;

e ONpEACNATh BAJCHTHOCTH aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUSIX, CTENEHb OKHCICHUSI DJIEMEHTOB B  OWHApHBIX
COCOMHECHUSX, MPHUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
COEIMHEHMH Mo (popMyTaM, BHI XUMUYECKON CBsI3U (KOBaJIEHTHAS U
MOHHAsI) B HEOPTaHUYECKUX COCTUHECHUSIX;

e packpbiBaTh cMbIca Ilepumoamueckoro 3akoHa JI. M. Mengeneena:
JIEMOHCTPUPOBATh MOHUMAHUE MTEPUOANYECKON 3aBUCUMOCTHU CBOVICTB
XAMHUYECKHUX 3JIEMEHTOB OT UX MOJIOXKEHUs B [leproanueckoii cucreme,
3aKOHOB COXPAHEHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHa ABOTapo;

e ONHWCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuomnueckoi
CUCTEMBl XUMHYECKUX JJIEMEHTOB: pa3jIM4aTb NOHATUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)y», maineie
¥ OOJIBITINE TIEPUOJIBI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuie «llepmogmyeckas cucTeMa XuMHUYecKux djaeMmentoB J[. .
MenpaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS ATOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsija sapa, oOIiee Yucio
AIIEKTPOHOB U PACIIPEICTICHUE UX IO AIEKTPOHHBIM CIIOSIM);



e KJIACCH(PUIIMPOBATH  XHUMHYECKHE  DJIEMEHTBHI,  HEOPTaHHUYECKHUE
BEILECTBA, XUMUYECKHE PEAKLIMH (10 YHCIIy U COCTABY Y4YaCTBYIOIIUX B
peaKIiy BEIIECTB, 1O TeIIoBoMY dhdexTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEILIECTB
pa3IuYHBIX ~ KJIACCOB,  NOATBEpP)KIAAs  ONUCAHHE  MIPHUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

e IMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX
KAUEeCTBEHHOTO COCTaBa, BO3MOYKHOCTH IPOTEKAaHUS XHUMHUYECKHUX
MPEBPAILCHHUI B Pa3JIMYHbBIX YCIOBUSIX;

e BBIUHCIISITh OTHOCHUTENIBHYI0 MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO »3JeMEeHTa 1o ¢opMmyie
COCIMHEHHMS, MacCOBYIO JOJIO BEUIECTBA B pPacTBOpE, IPOBOJIUTH
pPacy€Thl IO YPABHEHUIO XUMUYECKOUN peaKIni;

e TMPUMEHATh OCHOBHBIE OINEpPAlUM MBICIUTEIBHOU JEATEIbHOCTH —
aHaJIu3 M CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3AIHIo,
KJIacCU(PUKAIINIO, BHISIBICHUE MPUUNHHO-CIICICTBEHHBIX CBA3EH — JJIs
U3YUYEHUsI CBOICTB BEHIECTB M XHUMHUYECKHUX pEAKIMH, €CTECTBEHHO-
HAay4YHBICE  METOJNbl  TO3HAHWA —  HAONMIOJIEHWe, W3MEpPEHHUe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEalibHbId U MBICIICHHBIN );

e CIEAOBaTh MpaBWIaM I[OJb30BAHUS XUMUYECKOW TOCYIO0Ml U
7abopaTOpHBIM O0OpPYJOBAaHWEM, a TakKe TNpaBUiIaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMU TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJY4YEHUID M COOMPAHMIO
ra3o00pa3HbIX BELIECTB (BOAOPOJAa U KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C  ONPEACIEHHOWM MAaCCOBOM JOJIEH PACTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U MPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI 1O
pPacno3HaBaHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C T[OMOUIBIO
WHIUKATOPOB (J1akmyc, heHondTaaenH, METIIOPaHX U IPyTHe).

K xonmy oOyuenus B 9 kiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSATUNA: XUMHYECKUU
AIIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIGHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb
OKHCIICHHS, XMMHYECKasl peakius, XUMHUYECKas CBSI3b, TEIJIOBOM
3pdeKT peakuuu, MOJb, MOJSPHBIA O0BEM, PpacTBOp, SIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHUECKAS TUCCOLMAIINS, PEaKIIUH HOHHOTO
oOMeHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTHMbIE PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKUCIIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE W  BOCCTAaHOBJICHHE,
aioTponus, amMpOTEpPHOCTh, XHWMHYECKas CBI3b (KOBaJieHTHAs,
VWOHHAs, MeTajuInyecKas), KpUCTaUIMYecKas pemeTka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTb XUMHUUYECKON pEAKIHUH, MPEaeTbHO
nonycruMas kKonenrpanus [1JIK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSITUH U
MPUMEHSThH 3TU MOHATHS IIPU ONMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJH30BATh XHUMHUYECKYI0O CHUMBOJHMKY [JIi COCTaBleHUS (HOopMys
BEILIECTB U YPABHEHNM XUMUYECKUX PEAKLINN;

e OIpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB B COEAUHEHMSX Ppa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTh
BEIIECTB K OIMpeAeaEHHOMY KJIaccy COeIMHEHUH 1o hopmymam, BU
XUMHYECKOM CBSI3W (KOBAJEHTHAsl, WOHHAsA, METAJUIMYecKas) B



HEOPTaHWYECKUX COCAMHEHUSX, 3apsj] HOHA 110 XUMUIECKOHN dhopmyiie,
XapakTep Ccpe/lbl B BOJHBIX paCTBOpPaX HEOPraHUUECKUX COCAUHEHHUM,
THUI KPUCTAJUTMYECKON PEIETKN KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbICH llepumogunueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OINKCHhIBAaTh M XapaKTEPU30BaTh
Tabnmunyto Gopmy Ileproanyeckoi CHCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHITHS «TJaBHas nmoArpynmna (A-rpymnma)» u «mododHas
noarpynna (b-rpymma)», Maneie u OoNbIIME€ TEPHOIBI, COOTHOCHUTH
0003HauEHUSI, KOTOpPhIE HMMEIOTCS B MEPUOIUYECCKON TaliuIEe, C
YUCIIOBBIMU  XAPAKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsAn sapa, OO0IIee YHCIO DJJIEKTPOHOB U
pacmpenenieHne WX IO JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npejenax MajiblX EPUO0B U TJIABHBIX NOATPYHI C YYETOM CTPOCHHUS

UX aTOMOB;

KIacCU(PUIIMPOBaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHUYECKHE
BEIIIECTBA, XMMUYECKHUE PeaKInu (110 YUCIIy U COCTAaBY YYaCTBYIOIIUX B
pEaKIny BEIIECTB, 1O TEII0BOMY (B (DEKTy, 10 UBMEHEHUIO CTeNeHen
OKHCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTEePU30BaTh (OMHUCHIBATh) OOIIHNE U CTICTIN(UIECKIE XUMUUECKIE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, IOJTBEPKAAsl OINHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKINM;

COCTaBJISITh yPaBHEHUS DJIIEKTPOJUTHYECKOW AUCCOLMALMU KHUCIIOT,
IEJI0OYEd W COJIEM, IOJHBIE M COKPAIIEHHBIC YPAaBHEHHS pPEaKUUu
MOHHOTO  OOMEHa, YpaBHEHUS  pEaKUHil, MNOATBEPKAAOIIUX
CYIlIECTBOBAHUE TEHETUYECKOU CBS3U MEK/y BEIIECTBAMU PA3IMUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHCca dTHX PEaKIIHii;
MPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MO>XHOCTH NPOTEKAHHS XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSAPHYIO U MOJSIPHYIO MaccChl
BEIIIECTB, MACCOBYIO [IOJII0 XHMHUYECKOTO JJieMeHTa Mo QopMmye
COEIMHEHHUs, MACCOBYIO JOJIIO BEHIECTBA B pPacTBOpE, MHPOBOAUTH
pPacy€Thl IO YPABHEHUIO XUMUYECKOUN peaKkiini;

cOoONMIOIaTh  MpaBWJIa  TIOJB30BAaHUS  XMMHUYECKOW TOCYIOM U
7abopaTOpHBIM O0OpYJOBAaHMEM, a TakXKe TpaBwiIa oOpalieHus c
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMU TIO BBINOJHEHUIO
7a00pATOPHBIX XHUMHUYECKHX OMNBITOB MO TMOJIYYEHHI0O U COOHMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO rasa);

NPOBOAUTh pPEaKIMHU, MOJATBEPKAAONIME KAueCTBEHHBIH COCTaB
pPa3IMUHBIX BEILIECTB: PACHO3HABATH OMNBITHBIM NYyTEM XJIOPHU/I-,
Opomun-, womua-, kapobonar-, ¢ocdar-, cuaMKar-, Ccyibdar-,
TUJPOKCUJI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3yYEHHBIX METAJLIIOB,
MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPaX HEOPTaHUUECKUX BEILIECTB;
NPUMEHSITh OCHOBHBIE ONEpAlMd MBICIUTEIbHON ESTEIbHOCTH —
aHaJdu3 H® CHHTE3, CpaBHEHHE, O000OIIEHHe, CHCTEeMaTH3AIHIO,
BBISIBJICHUE TPUYMHHO-CIIEJCTBEHHBIX CBSI3€H — JIJIsl U3yUYE€HUSI CBOMCTB
BEIIECTB M XUMHYECKUX pEaKIUi, €CTECTBEHHO-HAYYHbIE METObI



MO3HAHUA — HAOJI0JICHUE, U3MEPEHUE, MOACIUPOBAHUE, SKCIIEPUMEHT
(peaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunMmeHoBanue KoaunuecTBO 4acoB
Ne pa3aeyioB U TeM K I a1
OHTPOJILHEIE AKTHYECKHE
n/m Bcero P P o0p
NporpamMmel padoTsI padoThI
Pazjen 1. [lepBoHava/ibHble XMMUYECKHE TOHSTHUS
XUMUS — BaKHas
00J1aCTh €CTECTBO3HAHUS buc
1.1 . 5 0 2
¥ TIPAKTUYECKOM http
NEATEILHOCTH YEJIOBEKA
BemniecTBa 1 xumnueckue Bbud
1.2 15 1 0
peakuuu http
Uroro no pazneny 20
Pasjen 2. BaxkHeililine npeacTaBuTe 1 HEOPraHUYeCKMX BellleCTB
Bos3nyx. Kucaopon. buc
2.1 Y P 6 0 0
[TonsiTre 06 oxcuaax http
Bonopox. Ilonstue o buc
22 P 8 0 |
KHUCJIOTaxX U COJISIX http
)3 Bopna. PacTBopsi. 5 1 | buc
) ITonsaTtre 00 OCHOBaHUAX http
OCHOBHBIE KJIaCCHI Eur
u
2.4 HEOPraHUYECKHX 11 1 1
http

COE€IUHEHUN




Uroro no pazaeny 30
Pasnen 3. llepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux jemenToB JI. U. Menes
XuMnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU
[Tepuoauueckuii 3aKOH U
[Tepuoauueckas cucrema
bu(
3.1 XUMHYECKHUX DJIEMEHTOB 7 0 0
http
. . Menneneena.
CrpoeHnue atoma
XuMuyeckas CBA3b.
OKUCINUTEIILHO- b
BOCCTaHOBHUTEIILHEIE http
peakuuu
buc
n
TOTO MO pa3aeiny 15 http
bu(
P
€3epBHOE BpeMs 3 0 0 http
OBIIEE KOJIMYECTBO 68 5 5
YACOB 110 ITPOI'PAMME




9 KUIACC

HanMeHoBaHMEe KoaudecTBO yacos
Ne pasnesio e K I du
J1€JI0B U TEM OHTPOJILHBIE aKTHYeCcKHe
n/n Bcero P P 00y
NPOrpamMMmslI padoTsI padoThI
Pa3jen 1. BemecTBo M1 XMMHU4YeCKHE PeaKINH
IToBTOpEHUE U
11 yri1yOJeHre 3HaHUH 5 1 0 bu
' OCHOBHBIX Pa3/IejioB http
Kypca 8 kiacca
OcHOBHEIE
buc
1.2 3aKOHOMEPHOCTHU 4 0 0
y http
XUMUYECKUX pEeaKIUi
DIJIEKTPOJIUTHYECKAS
13 JTACCOIAAIINS. g | 1 buc
) XUMHUYECKUE PEaKIuu B http
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTaJsIbl M HX cCOeTMHEHHUS
OO6m1ast XxapaKTepUCTHUKA
buc
2.1 XUMHUYECKHUX 3JIECMEHTOB 4 0 1 htt
VIIA-rpynnsl. ['anorenst e
2.2 OO6mrast xapakTepucTuKa 6 0 0 buc
XUMHYECKHUX DJIEMEHTOB http

VIA-rpynnel. Cepa u eé




COCITUHECHHUS
OO1mas xapakTepucTuKa
)3 XUMHUYECKUX DJIEMEHTOR 7 buc
' VA-rpymmsl. A3or, http
dbocdop u UxX coeTMHCHUS
OO01mas xapakTepucTuKa
XUMHYECKHUX IJIEMEHTOB Bt
u
24 IVA-rpynnel. Yraepon u 8
g http
KpEeMHUH 1 UX
COCTMHEHUS
Uroro no pazaeny 25
Paznen 3. MeTa/ibl M UX COeIMHEHUS
31 OO6mue croiicTBa 4 bu
' METaJIOB http
39 Baxneiine MeTauibl U 16 buc
’ UX COEIUHEHUS http
Wroro no pazneny 20
Pasnen 4. Xumus u okpy:xaionias cpeaa
41 Bemectsa u maTepuansl B 3 buc
’ JKA3HU YeJI0BeKa http
Uroro no pazaeny 3
buc
PesepBHOE Bpems 3
http




OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
N4 KosmuecTBo yacoB
n JlaTa
Tema ypoka KounTposabHbie IIpakTnueckue
/ Bcero H3YYEeHH!
- padoThI padoThI
[Ipenmer xumuu. Ponp xumuu B
1 KU3HU YenoBeka. Tena u 1 0 0 29.08.20:
BElIECTBa
5 [TonsiTHEe 0 METOIAX TIO3HAHMSI B 1 0 0 29.08.20
XUMHH
[TpakTrueckas padora Ne 1
3 «HpaBuI/IJIa paboThl B 1abopaTopuu { 0 0 29.08.20
U IpuéMbI 0OpaIIeHus ¢
71a00paTOPHBIM 000PYTOBAaHHEM)
4 YucThle BElecTBa U CMECH. ) { 0 0 29.08.20
CrniocoOslI pa3eneHus cMecei
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 0 29.08.20:
OUYMCTKU NTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 29.08.20:




XUMHUYECKHUE IIIEMEHTHI. 3HAKU
(cMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

29.08.20

IIpocThle U CIIOKHBIE BEIIECTBA

29.08.20:

ATOMHO-MOJIEKYJISIPHOE YUCHHE

29.08.20

3aK0H MOCTOSIHCTBA COCTaBa
BEIECTB. XUMHUUECKast popmyuia.
BanentHocth aTOMOB
XUMHUYECKHUX IJIEMEHTOB

29.08.20

OrHOCHUTENbHAd aTOMHAs Macca.
OTtHocuTeNnbHAsI MOJIEKYJISIPHAS
Macca

29.08.20

MaccoBast 10J11 XUMHYECKOTO
DJIEMEHTA B COEAUHEHNU

29.08.20

KomnnuecTso BemecTBa. Moib.
Momnspnas macca

29.08.20:

duznueckre 1 XUMHUUECKHE
SBJICHUS. XUMHUYecKas pCaKknusd

29.08.20:

[Tpu3Haky U yciaoBUs MPOTEKAHUS

29.08.20:




XUMHUYCCKUX pCaKI_[I/Iﬁ

3aKOH COXpaHEeHMsI MaCChI
BEIIECTB. XUMUYECKHE
ypaBHEHUS

29.08.20:

Brrancnenns KOJIHN4YeCTBAa, MAacCChl
BEIIECTBA 10 YPABHEHUSIM
XUMHYECKUX PeaKIui

29.08.20:

Knaccudukanms xummudeckux
peakiuii (CoeTuHeHus,
pas3oKeHus, 3aMEeIICHNS,
obmMmeHa)

29.08.20

M. B. JIoMOHOCOB — Yy4€HBIii-
sHImKIoneaucr. O0o0menue u
cUCTeEMaTH3aUsg 3HAHUN

29.08.20

KonTtponsHas padora Nel mo treme
«BemecTBa 1 XUMHUECKHE
peaxIum»

29.08.20

Bo3agyx — cmecsk razos. Cocrtas
Bo3nyxa. Kucnopon — snemeHT u
npocToe BeuiecTso. O30H

29.08.20:

dusnueckre 1 XUMHYECKUE
CBOMCTBA KMCIIOPO/1a (peakiuu
OKHCJIeHHUs, Topenue). [Tonsatue
00 okcugax

29.08.20:

CrniocoOblI MmosTy4eHus KUCIopo/ia

29.08.20:




B J1a00paTOpuu U
IIPOMBINUIEHHOCTH. [Ipumenenune
KHCIIOPOAA

TenoBoii 3¢ ekt XuMUIecKoi
peaxIuu, IOHSATHE O
TEPMOXUMHUYECKOM ypaBHEHHUH,
9K30- U SHJOTEPMUYECKUX
peaxIusx

29.08.20

TornuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOOBI
€ro Mpe0TBPAICHHS

29.08.20

[TpakTtuyeckas padora Ne 3 o
teme «llonydenue u cobupanue
KHCJIOpPOJIa, U3yUEHUE €T
CBOMCTB»

29.08.20:

Bomoponx — smeMeHT u mpocToe
BelecTBo. HaxoxneHnue B
pUpoOae

29.08.20:

Ouznyeckue 1 XUMUUECKHEe
cBolicTBa Bojopoja. [Ipumenenue
BOJIOpOAA

29.08.20:

ITonsTHE O KUCIOTAX U COJIIX

29.08.20:

CrniocoOslI nosty4eHus BOAOpoa B
naboparopuu

29.08.20:




[IpakTuueckas padbora Ne 4 o
teme «[lonydyenue u cobupanue
BOJIOPO/JIA, U3YYEHHUE €T0
CBOMCTB»

29.08.20

MounsipHbiii 00BEM razoB. 3aKoH
ABoraapo

29.08.20:

Brrunciienus o0b€Ma, KOJIMYeCcTBa
BEILECTBA r'a3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WU
00BEMY

29.08.20:

Brruuciaenus 00EMOB Ta30B 110
YPaBHCHUIO PCAKIIHMH HA OCHOBC
3aKOHA OOBEMHBIX OTHOIICHMI
ra3oB

29.08.20:

dusznueckre 1 XUMHUYECKHE
CBOMCTBA BOJEI

29.08.20:

CocraB ocHoBanwuii. [Tousatue 00
WHAUKATOPax

29.08.20:

Bona kak pacTBopuTENb.
HacpleHHble 1 HEHACHIILIEHHBIE
pacTBOpbl. MaccoBasi 105
BEIIIECTBA B PAaCTBOPE

29.08.20:

[IpakTuueckas pabora Ne 5 mo
Tteme «[IpuroToBieHne pacTBOpPoOB

29.08.20:




C ONPEACIEHHON MAacCOBOM JI0JIEH
PacTBOPEHHOTO BEMIECTBA»

Kontponbnas padota Ne2 o teme
«Kucnopoa. Bogopon. Boga»

29.08.20:

Oxkcupsl: coctaB, KaccupUKaIus,
HOMEHKJIaTypa

29.08.20

[Tony4yenue nu XuMH4eCKHE
CBOMCTBA KMCIOTHBIX, OCHOBHBIX
¥ aM()OTEPHBIX OKCHJIOB

29.08.20

OCHOBaHUS: COCTAB,
KJaccu(ukanus, HOMEHKIIaTypa

29.08.20:

[Tonyuenue n xumudeckue
CBOMCTBAa OCHOBAHUH

29.08.20

KwucioTsl: cocTas,
Kiaccudukanys, HOMEHKIIaTypa

29.08.20:

[Tonyuenue u xumudeckue
CBOMCTBA KUCIIOT

29.08.20

Conu (cpeanue): HOMEHKIIATypa,
CIIOCOOBI MOJTYYCHHUS,
XUMHYECKHE CBOKWCTBA

29.08.20:

[IpakTuyeckas pabora Ne 6.

29.08.20




PCHICHI/IG BKCHGPPIMGHTaJ'II)HI)IX
3ama4 1mo reMe «OCHOBHEBIE
KJIACCHI HEOPTAHMYECKUX
COCIMHEHUI

I'enernueckas cBsi3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COCTUHEHUN

29.08.20

O0001IEHNE U CUCTEMATHU3AIIIS
3HAHUI

29.08.20

KonTtponbnas padora Ne3 mo teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUN"

29.08.20:

IIepBbIe MOMBITKH
KJIaCCU(PUKAIUU XUMUYECKUX
anemeHToB. [IoHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

29.08.20:

[Iepnonnueckuil 3aK0H u
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /I, .
Menneneena

29.08.20

[Tepuoapl, rpyIIIbl, MOATPYIIIBI

29.08.20:

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Tombl

29.08.20




CtpoeHue 3JIeKTPOHHBIX
000J10Y€K aTOMOB JIEMEHTOB
[Tepuoanueckoii cuctemst . U.
Menpeneena

29.08.20

XapakTeprucTuka XMMHYECKOT 0
AJIEMEHTA I10 €T0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

29.08.20

3nauenue [lepuonnyeckoro
3aKOHA Ul Pa3BUTHUS HAYKHU U
npaktuku. J[. 1. MenzaeneeB —
YYEHBIN, IEJAror U rpakJIaHuH

29.08.20

PezepBHblit ypok. O0001IEHNE U
cucreMaTu3anus 3HaHui /
Bcepocculickas npoBepouHast
pabora

29.08.20:

KoHnTtponbhas padora Ne4 o teme
«Ctpoenne atoMa. XuMHUUYECKast
cBs13b» / Beepoccuiickas
npoBepoyHas paboTa

29.08.20:

SHCKTPOOTpI/II_IaTCHLHOCTB
aTOMOB XMMHUYCCKUX 3JICMCHTOB

29.08.20

HNonHas xuMH4ecKas CBA3b

29.08.20:

KoBanenTtHas noJsipHasd

29.08.20:




2 XUMHUYCCKaA CBA3b

6 KoBanentnas nenomnsipHas

1 29.08.20
3 XUMHUYECKAs CBA3b
6
4 CTreneHb OKUCIECHUI 1 29.08.20
6 O -
KHACJIUTEILHO ! 20.08.20
5 BOCCTAHOBUTEJIbHBIEC PEAKIIUU
6
6 OKHUCIINTEIN U BOCCTAHOBUTEIU 1 29.08.20
PesepBHeIil ypok. O6o01IeHHE 1
6 o
cucTeMAaTHU3aus 3HaHUH 10 TEME ! 20.08.20
7 «Ctpoenne atoMa. XuMHUYECKast
CBS3bY
6 P % . 00600
€3E€pBHBIN YPOK 0 E[IGHI/IG u ! 20.08.20
8 cucTeMAaTH3aIusa 3HaHUI
OBHIEE KOJIMYECTBO HACOB 68
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9 KUIACC

Ne

~

Tema ypoka

KoanuecTBo yacos

KonTtpoibHbie

Bcero
padoThbI

IIpakTHyeckne
padoThbI

Jara
H3YYeHUS

[lepunoguueckunii 3aK0H.
[Tepuoanueckas cucrema
XHMHYECKHX 3JIeMEHTOB /I,
. MeunneneeBa

29.08.2025

3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
XUMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPUOOB

29.08.2025

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX BEILECTB

29.08.2025

Bunn xumMuueckou cBSI3U U
THUIBI KPUCTATUTUYECKHUX
peLEToK

29.08.2025

KonrponsHast padora Nel
o reme «IloBropenue u
yriyOJeHre 3HAaHHHA
OCHOBHBIX pa3JieloB Kypca
8 kacca»

29.08.2025

Knaccudukanus

29.08.2025




XUMHUYECKUX PEAKLUN 11O
Pa3IMYHBIM NIPU3HAKAM

ITonsiTHE O CKOpPOCTH
XUMHYECKON pEaKIIUu.
[IonsiTHE O TOMOTEHHBIX U
TETEPOreHHBIX PEAKIUAX

29.08.2025

IlonsiTHE O XUMHYECKOM
paBHOBecuu. PakTOpBHI,
BIIUAIOIINME HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOKEHUE XUMUYECKOT 0
paBHOBECHS

29.08.2025

OKHUCIIUTEILHO-
BOCCTAHOBUTEIbHBIE
peakuuu

29.08.2025

10

Teopus
ANEKTPOIUTUUECKON
nuccoranuu. CUIIbHbBIE U
cl1abbie AIIEKTPOIUTHI

29.08.2025

11

HNouHble ypaBHEHUS
peakuui

29.08.2025

12

XUMHYECKUE CBOWCTBA
KHUCJIOT U OCHOBaHUI B
CBETE MPEACTaBICHUH 00
AIEKTPOIUTUYECKOMN
JIMCCOIUAITIN

29.08.2025




13

XUMHYECKUE CBOMCTBA
COJIEH B CBETE
IpeJIcTaBIeHU 00
AIEKTPOIUTAYECKOMN
JIACCOIUAITNN

29.08.2025

14

[TonsiTne o runponuse
coen

29.08.2025

15

O060011EeHIE U
cucTeMaTH3aUg 3HAaHUN

29.08.2025

16

[TpakTuueckas padora Ne 1.

«Perenue
BKCHepI/IMeHTaJ'H)HI)IX
3amauy

29.08.2025

17

KonTponbnast padorta Ne2
0 TeMe
«OIEeKTpOIUTHYECKAs
JMCCOLIMALUS.
XHUMHUYECKUE PEAKIUU B
pacTBopax»

29.08.2025

18

OOm1as xapakTepuCcTUKa
raJIOreHOB. XMMHUYECKUE
CBOMCTBA Ha IIpUMEPE
XJIopa

29.08.2025

19

Xnoposogopoa. ComnsiHas
KHCJIOTa, XUMHNYCCKHUC

29.08.2025




CBONCTBA, NOJIyYEHHUE,
IIpUMEHEHNE

20

ITpakTnueckas padora Ne 2
1o teme «Ilonyuenue
COJITHOM KHMCJIOTEHI,
H3y4YECHHUE €€ CBOKCTBY

29.08.2025

21

Breraucnenus 1o
YpaBHEHUSAM XUMUUYECKHUX
peaKkuui, eciii OJUH U3
pEeareHToB JlaH B U30bITKE

29.08.2025

22

OOm1as xapakTepuCcTUKa
aneMeHTOB VIA-rpynbl

29.08.2025

23

AmnoTponHsle
Moau(UKAIIIU CEPHI.
Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJIE.
XHMHUYECKHE CBOWCTBA
cepsl

29.08.2025

24

CepoBoiopo/1, CTpoeHue,
(1)I/I3I/I‘~IGCKI/IQ U XUMHUYCCKHUEC
CBONCTBA

29.08.2025

25

Oxcuppl cepbl. CepHast

KHCIIOTa, (U3NIECKUE U
XHMHYECKHE CBOMCTBA,

IpUMEHEeHHE

29.08.2025

26

XUMHUYECKUE PEAKIINH,

29.08.2025




JeKalIe B OCHOBE
MIPOMBIIIIEHHOT 0 criocoba
ITOJIyYEHUS] CEPHOU
KUCJIOTBl. XUMUYECKOE
3arpsi3HEHUE OKPYKaroIEen
Cpelbl COETUHEHUSIMU
cepsl

27

Briuncienne MmaccoBou
JIOJIM BBIXOJ1a IIPOJIYKTa
peakiumn

29.08.2025

28

OO11as xapakTepuCcTUKa
3JIEMEHTOB V A-rpynisl.
A30T, pacipocTpaHEHHUE B
npupojie, GU3NIECKUE U
XUMHYECKHE CBOMCTBA

29.08.2025

29

AMMHaK, ero pu3nvecKue
1 XUMHYECKHE CBOMCTRBA,
MOJIy4YeHUE U MPUMEHEHUE

29.08.2025

30

[TpakTuyeckas padora Ne 3
1o teMe «Ilonyuenue
aMMHaKa, U3yuyeHUe ero
CBOMCTB»

29.08.2025

31

A3oTHas Kucnora, eé
(U3UYECKHE U XUMHUYECCKUE
CBOICTBa

29.08.2025

32

Hcnonp3oBaHre HUTPATOB
Y COJIe aMMOHMS B

29.08.2025




KayeCTBE MUHEPAJIbHBIX
yaoOpeHui. XuMu4yeckoe
3arpsi3HEHUE OKPYKaroIEen
Cpelbl COETUHEHUSIMU
azoTa

33

doctop. Oxeun pochopa
(V) u dochopnas kuciora,
(1)PI31/I‘-I€CKI/IG U XUMHWYCCKHUEC
CBOMCTBA, NIOJIy4CHHUE

29.08.2025

34

Hcnonb3oBanue pocdaron
B KaU€CTBE MHUHEPAIbHBIX
yaoOpeHuil. 3arps3HeHue
MPUPOJHOMN CpeIbl
docharamu

29.08.2025

35

Yraepon,
pacrpocTpaHeHue B
npupoze, Gpuzndeckue u
XUMHYECKHE CBOMCTBA

29.08.2025

36

Oxkcunpl yriaepozaa, ux
buznyecKrue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTUYECKHE
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)

29.08.2025

37

VYroapHas KUCIIOTa U €€
COJIN

29.08.2025

38

[TpaxTnueckas padota Ne 4

29.08.2025




no teme "[lonyuenue
YTJIEKHCIIOrO Ta3a.
KauecTBennas peakuus Ha
kapOoHaT-noH"

39

HepBOHa‘-IaJIBHBIe IIOHATUA
00 OpraHUYECKUX
BEILIECTBAX KaK O
COCIMHEHUSX YIiiepoa

29.08.2025

40

KpemHnii u ero
COCIMHEHHUS

29.08.2025

41

[TpakTuueckas padora Ne 5.

Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
mo TeMme «Baxknenmnme
HEMETAJIIBI U BX
COCTUHEHHUS

29.08.2025

42

Kontponbnas padora Ne3
mo Teme «Baxkueitme
HEMETaJUIBl U UX
COCTMHEHHS

29.08.2025

43

OO1as XapakTepucTuKa
XUMHYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTaiummueckas
CBSI3b U METAJIJINYECKas

KPUCTAIUIMYECKAs PEIIETKA.

dusunueckue cBoiicTBa

29.08.2025




MCTAJIJIOB

44

XUMHYECKUE CBOMCTBA
METaJUIOB.
DAEKTPOXUMHUUYECKUHN PsIIT
HaIpSHKEHUN METaJlIOB

29.08.2025

45

OO6mrue crocoobl
MOJIyYEHUSI METAJIIOB.
Cmutasbel. Beramcienus 1mo
YpaBHEHUSAM XUMUUYECKHUX
peaKkuui, eciivi OJUH U3
pEareHToB COAECPKUT
puMecHu

29.08.2025

46

ITonsiTHE O KOppO3UU
METAJIJIOB

29.08.2025

47

IIlenounble METAIBI

29.08.2025

48

OKCI/II[I)I N THUAPOKCUBI
HaTpuA U KaJInuAd

29.08.2025

49

[llenoyno3emenbHBIC
METaJUTbl — KaJIBITUH 1
MarHui

29.08.2025

50

Baxxnelinme coennHEeHUS
KallbIUs

29.08.2025




O06001IeHNE U

51 y 29.08.2025
CUCTEMaTHU3AIMS 3HAHUM

5 >KCCTKOCTI)" BOJIbI K 79.08.2025
CrocoObl €€ yCTpaHeHHs
[TpaxTrueckas padota Ne 6

53 o teme "JKECTKOCTL BOIEI 29.08.2025
Y METO/JIbI €€ yCTpaHeHus"

54 | AmoMmuHu 29.08.2025

55 AmM@oTtepHbIe cBOMCTBA 29.08.2025
OKCHJIa ¥ TUJIPOKCUA

56 | XKeneso 29.08.2025
OKcHIBI, TUIPOKCHIBI U

57 commm xenesa (I1) u xenesa 29.08.2025
(11T)

sg | Oocbmene . 29.08.2025
CUCTeMAaTU3alus 3HAHHUH

59 | Ilpaktuueckas padora Ne 7. 29.08.2025

Pemenue
AKCIEPUMEHTAIBHBIX 3a1a4
o TeMe «Baxxueiinme
METaJJIbl U UX




COCANHCHU

60

Breraucnenus 1o
YpaBHEHUSAM XUMUUYECKHUX
peaKkuuid, eciii OUH U3
pEareHToB JlaH B U30BITKE
WJIA COAEPKUT IPUMECH.
Breraucnenus MaccoBoi
JIOJIM BBIXOJIa MPOYKTA
peakuuu

29.08.2025

61

O0600611EeHIE U
cucTeMaTH3anug 3HaAaHUU

29.08.2025

62

Konrtponsnas padora Ne4
o reme «Baxxueiue
METaJIJIbl U UX
COEIUHEHUS

29.08.2025

63

BeH_[eCTBa U MaTcpualibl B
HOBCG,HHCBHOﬁ KHU3HHU
YCJIIOBCKaA

29.08.2025

64

XUMHYECKOE 3arpsi3HEHUE
OKpY’Karollen cpeibl

29.08.2025

65

Ponbs xumuu B pereHnn
AKOJIOTMYECKUX MPOOIeM

29.08.2025

66

Pe3epBHBIiT ypoK.
O06001IeHE U
CUCTeMaTH3alus 3HAaHHUH

29.08.2025




67

PesepBHBIii ypOK.
O06001IeHNE "
cUcTEMAaTH3alUs 3HAaHUU

29.08.2025

68

PesepBHbIii ypOK.
O060011EeHIE U
cucTeMaTHu3alus 3HaHu!

29.08.2025

OBIIEE KOJIMYECTBO
YACOB II10 ITPOIT'PAMME

68







INPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOI 00pa30B
NMpoBePSIEeMOro
OCHOBHOTI0 0011ero 00pa3oBaHusi
pe3yjabTara
1 ITo Teme: «IlepBoHayanbHbIE XUMUYECKUE MTOHATUSD)
PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITHI: aTOM, MOJIEKYJIA, X1
BEIIECTBO, CJIOXHOE BEIEeCTBO, CMeCh (OAHOPOJHAs W HEOJAHOPOIHA
aTOMHasi M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MO
1.1 XUMHYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKas Pe
peakIMy COCAMHCHUS, PEAKIMH PAa3JIOKECHHs, PEaKIUU 3aMEIICHUS
HHIOTEPMUYECKUE PEaKLIUU, TEII0BOM 3((eKT peakuu, pacTBOp, MaccoBa
KOHIICHTpAIIKs) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUNA U IPUMEH
' BELIECTB U MX IPEBPAIICHUI
13 MCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUs (DOpMYIT BELECT
' peaxuuii
L4 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUSI MACChI BEILIECTB, IOCTOSTHCTBA CO
' y4EeHusl, 3aK0Ha ABOTaPO
1.5 OTIpEeeNsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX
L6 KJIACCHU(UITUPOBATH XUMUYECKUE pEaKIUH (TI0 YHCITy U COCTABY YYaCTBYIO
' TemoBoMy 3G dexTy)
1.7 BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB
1.8 BBIUHCIISITH MACCOBYIO JI0JII0 XUMHUYECKOI0 2JIEMEHTA 10 (OpMyJie COETUHE
1.9 BBIYHCIIATh MAaCCOBYIO JIOJIO BELIECTBA B PaCTBOpE
110 MPUMEHSATH E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHWS — HAOJI0EHUE,
’ AKCIIEPUMEHT (peaibHbI U MBICICHHBIN)
2 [To Teme: «BaxHeillue npeacTaBUTETN HEOPraHUUECKUX BEIIECTBY
2.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKHUX MOHITUN: OKCUJ, KUCIIOTA, OCH
2.2 ONpeesATh MPUHAJIEKHOCTh BEIIECTB K ONPEIEeIEHHOMY KJIacCy COeIUHE




2.3

KJIaCCU(PUITMPOBATh HEOPTAHMYECKHUE BEIICCTBA

24

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEUIECTB pa3
OINMCAaHUE TPUMEPAMH MOJIEKYJSIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUM

2.5

IIPOTrHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX Kadc€CTB

MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CJIeZIOBaTh NPaBWJIaM IMOJIb30BAaHMS XWUMHUYECKOW TMOCYIOH U Jabopa
npaBuiIaM OOpaIeHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU IO
XUMHUYECKHX OIBITOB M0 TOJIYYEHHUI0O U COOMPAHUIO Ta3000pa3HBIX
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEICIEHHON MaCCOBOM JOJIEW pacTBOPEHH
IIPOBOAMTH XMMHUYECKHE IKCIIEPUMEHTSHI 110 PACIIO3HABAHUIO PACTBOPOB LI1E
WHIUKATOPOB (JIakMyC, (heHOI(TaTIeHH, METUIOPAHXK U APYTHE)

2.7

MPOBOAUTDH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIII

ITo Teme: «Ilepuoanueckuii 3axoH u [lepuoanyeckas cucteMa XMMHUYECKUX

CTpOCHI/Ie aTOMOB. XHMHUUYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBI

3.1

PACKPbIBATH CMBICIT OCHOBHBIX XUMHUUYCCKUX MMOHSTUM: SAAPO aToMa, 3JICKTPO
Op61/ITaJ'IB, paaupyCc aromMa, XHMHUUYCCKasA CBA3b, IIOJApHAsA W HE
QJICKTPOOTPUIATCIbHOCTb, HOHHAA CBA3b, HOH, KATUOH, aHHOH, CTCIICHDb OK

3.2

KﬂaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

33

ONMKCHIBATh U XapakTepusoBaTh TabmuuHyro ¢opmy [leproguueckoit
pa3inuaTh NOHATUSA «TJaBHas moArpymnmna (Arpyrna)» u «mobo4yHas moArp
«OoIbIINEY MEePUOIBI

34

packpbiBaTh cmbica Ilepuogmueckoro 3akona J[.M. Menneneesa:
nepnozmqecxoﬁ 3aBUCHMOCTH CBOMCTB XHUMHWYECKHX DJIEMEHTOB OT

CHUCTEMC

3.5

COOTHOCHUTDH O603Ha‘leHI/I${, KOTOpPBIC HMCHOTCSA B Ta6J'II/ILIe «HepI/IOHI/I
3JICMCHTOB Z[I/I MenneneeBay ¢ YMCIOBBIMHU XapaKTCPHUCTUKAMHU CTPOCHUA
(COCTaB U 3apsna saapa, O6I_I_ICC YHUCJIO DJICKTPOHOB U PACTIPCACIICHUC UX I10 D

3.6

ONpeaACIATb CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

3.7

ONPCACIIATL BU XHUMHYECKOM CBSI3U (KOB&J’ICHTH&H u I/IOHHa}I) B HCOPraHU4

9 KUIIACC

Ko nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJbTAaThl 0CBOEHHS OCHOBHOM 00pa3
OCHOBHOI0 00111ero 00pa3oBaHusi

1

ITo Teme: «BemecTBo 1 XUMUYECKAsl peaKUs»

1.1

PACKpPbIBAaTb CMBICJI OCHOBHBIX XHUMHYCCKHUX TOHATUH: pPacTBOp,




AJIEKTPOJIUTAYECKAS TUCCOIMAIINSA, PEAKIIU HOHHOTO 0OMEHa, KaTaJlu3
obpaTtuMble W HeoOpaTUMBbIE pPEAKIUHU, OKHUCIUTEIBHOBOCCTAHOBUT
BOCCTaHOBUTEIIb, OKHUCJIEHHE U BOCCTAHOBJIEHHE, AaJUIOTPONUS, am
(koBaneHTHAs, MOHHAS, METAITTUNYECKAs ), KPUCTAIUIMYECKAST pEIIETKA, C

peakuuu

1.2

HWITIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATUMN

ONMCAHUU BELIECTB U UX NPEBPALICHUN

1.3

COCTABJISITh YPABHEHUS JJICKTPOJIUTHYCCKON TUCCOIMAIMU KHUCIIOT,
COKpalIEHHbIE YpaBHEHUS peaklnii HOHHOrO oOMeHa

1.4

PACKpPBIBATh CYIIHOCTb OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX PCAKIL

3JIEKTPOHHOTO OajaHca 3THX peaKluid

1.5

POBOAUTDH PAcUEThI O YPABHEHUIO XUMUYECKON PEeaKINU

ITo Temam: «HemeTaninl 1 X coequHEHUA» U «MeTauibl U UX COEUHE

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE U CIeH(PUUIECKHEe XUMHUECKHUE C
BEIIECTB, MOJITBEP:K/1asi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBI
XUMHYECKHUX PeaKIHii

2.2

COCTAaBJISITb YPABHCHHA peaKuHﬁ, MMOATBCPKAAIOIINX CYHICCTBOBAH
BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOICTBa BCOICCTB B 3aBUCHMOCTH OT HX CTpPO
XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

24

CJIEZIOBATh MPaBHJIAM IOJIb30BAHMS XUMHUYECKON TIOCYI01 U TabopaTop

ImpaBujIaM 06paHI€HI/I9[ C B€IICCTBAMHU B COOTBETCTBUH C MHCTPYKIHUAMU

XUMHUYECKUX OTBITOB IO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIE
rasa)

2.5

IPOBOAMUTH PEaKIHMH, TMOATBEPKAAIOIINE KAYeCTBEHHBI COCTaB p
OTIBITHBIM MyTEM XJIOpUI-, OpOMU, HOIUI, KapOoHaT, Ppocdar, cunuka
KaTHOHbI aMMOHMSI, HMOHBI HM3yYCHHBIX METAJJIOB, TPUCYTCTBY
HEOPraHUYECKUX BEIECTB

ITo Teme: «XuMus 1 OKpyKaroias cpea»

3.1

PpacCKpbIBATbL CMBICJII OCHOBHBIX XUMHUYCCKUX MOHSATHUM: HI[K BCIICCTBA,

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHHTCHBHOﬁ OCATCIIBHOCTH —
0000111eHIE, CHCTEeMATHU3aIMI0, BHISBIICHUE PUINHHO-CIICICTBEHHBIX C
BCUICCTB U XUMHUYCCKUX peaKHHﬁ; eCTeCTBeHHOHaY'-IHBIe METOABI ITO3HA

MOJIETUPOBaHHE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUSA

HepBOHa‘{aJ'IBHBIC XUMHUYCCKUC ITOHATHA

1.1

[Tpenmer xumuu. Poib XMMUH B )KM3HU Y€JIOBEKA. XMMUA B CUCTEME HayK. Tena u

BCIICCTB. ArperaTHoe COCTOAHHUEC BCIICCTB

1.2

[TonsaTue o MmeTonax no3HaHus B XxuMuu. Yuctelie BemecTBa U cMecu. CriocoOsl pas3a

1.3

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 371eMEeHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
ATOMHO-MOJIEKYJIIPHOE yUEHHUE

1.4

Xumnueckas ¢opmyia. BaleHTHOCTh aTOMOB XHMMHUYECKHX JIIEMEHTOB. 3aKo
OTtHocuTenbHast aroMHast Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBast

COCINMHCHNU

1.5

KomnaecTBo BCHICCTBA. Mos. MOJ'I?IpHaH Macca. B3aumocBs3b KOJINYCCTBA, MaCChI

BeniecTBa. Pacuérel mo popmynaM XUMUYECKUX COETUHEHUN

1.6

®u3nuecKre 1 XUMUUECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3HaKku. 3aKoH

Xumnyeckue ypaHeHus. Kiaccupukanys XuMHUUECKUX peakui (CoequHEeHus, pa3

1.7

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCYI0M, C IpaBHiIaMH pad
oOpatieHuss ¢ 1a0OpaToOpHBIM 00OPYJOBaHHMEM, W3yYE€HHE U OMNHCaHHe
HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JTh
KUATICHUE W KOHJCHCAIMS BOJBI) M XUMHYECKUX (TOPEHHUE CBEYH, IIPOK
B3aUMOJICHICTBUE MeJa C KHCJOTOW) SIBJICHUH, HAONIOJEHUE U OIUCAHHE I
peakimii (pa3joXKeHne caxapa, B3auMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapu
menu(1l) mpu HarpeBaHuu, B3aMMOICHCTBUE XKele3a ¢ pactBopom coiu meau(1l), uz
cMecei (C TTOMOIIbI0 MarHUTa, PHIBTPOBAHKE, BHITAPUBAHKE, JUCTHILISIHS, XPOMA
NOBAPCHHOW COJIM, HAONIOJACHWE W ONHMCAaHUE pE3yJIbTAaTOB IPOBEACHUS OIlb
COXpaHEHHS MacChl, CO3JIaHUe MOJIENIel MOJIEKYI (IIapOCTEePIKHEBBIX )

Baxuelime npeactaBuTeN HEOPraHMYECKUX BELIECTB

2.1

BO3IIYX — cmech ra3oB. CocraB BO3yXa. KI/ICJ'IOpO)I — OJICMCHT U IIPOCTOC BCUICCTBO

npupojie, pU3NYECKue U XUMUIECKHe CBOMCTBa (peakiuu ropenus). Oxcuasl. [Ipu
MONTyYeHHUsl KHUCIOpoAa B JabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopor
AITOTPOIMHAS MOAU(HKAIUS KACIOPOaa

2.2

TemoBoit >P@peKT XUMUYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHS, 3K

TommuBo: yroas u MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUIICHUE TapHUKOBOTO A (dekTa,

2.3

Bonopox — anemeHT 1 npocroe BeuiecTBo. HaxosxaeHre Bojopoja B mpupoae, hpusz




IpUMEHEHHE, crocoObl nonyyeHus. Kucnotel u conu
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ModsipHblii 00bEM ra30B. Pacy€Tbl 10 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBoicTBa Boabl. Bojga kak pactBoputens. PactBopel. Haceiie
PacTtBopuMoOCTb BemiecTB B Bojie. MaccoBas 107151 BEIIECTBA B PaCTBOpPE. XUMHUYECK
Posib pacTBOpOB B IpHpO/IE M B )KU3HH YeoBeKa. KpyroBopoT BOJibI B IIpUpoe. 3ar
OxpaHa ¥ OYMCTKA IPUPOIAHBIX BOJ

2.6

Knaccudukanus neoprannyeckux coenunennii. Oxcunpl. Kinaccugukarus okcumaon
KUCIIOTHBIE, aM(pOTepHbIe) 1 Heconeobpa3zyronme. Homenkiarypa okcuoB. Ouszny
okcu1oB. [loyuenue okcuaoB

2.7

OcHoBanus. Knaccuduxanuss ocHoBaHWM: MIENOYM M HEPACTBOPUMBIE OCHOB
®u3nYeCKre U XMMUYECKHE CBOMCTBAa OCHOBaHMH. [loyueHne ocHoBaHUA

2.8

Kucnotel. Kimaccudukanus kucinor. Homenknarypa kucnor. @u3ndeckue u XuMu4ae
aktuBHOocTH MeTauioB H.H. bekerosa. [lomyuenue kucior

2.9

Conu. Homenkiatypa cosneil. duznueckre u XumMu4eckue cBoictra cojeid. [Tomyde

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COGI[I/IHGHI/If/'I

2.11

XUMUYECKUN SKCIIEPUMEHT: KadyeCTBEHHOE OINpeelieHne COAEpPKaHUS KHUCIO
coOupaHue, pacro3HaBaHue U U3yUYeHUE CBOMCTB KUCIOPO/1a, HAOIOICHUE B3aUMOJ
U YCJIOBHSI BOSHUKHOBEHHMSI U MIPEKpaIlleHUs] TOpeHus (Toxkapa), O3HaKoMJIeHHE ¢ 00
UX CBOMCTB, NMOJy4eHHE, COOMPaHUE, paCllO3HABAHUE U U3yUEHHE CBONCTB BOJIOPO
BojopoAa ¢ okcuaoM meau(Il) (Bo3MoxkHO HMCIONb30BaHKE BUEOMATEpUaoB), HaO
KOJIMYeCTBOM | MOJb, HUCCIEeOBaHHE OCOOEHHOCTEW pAcCTBOPEHUS BEIECTB
PUTOTOBJICHHE PACTBOPOB C ONpeAEeNEHHON MAaCCOBOH /101l pacCTBOPEHHOTO BEIIIE
MeTallJIaMH (HaTpUeM U KajblFeM) (BO3MOYKHO HCIOJIb30BAHUE BUIEOMATEPHUATIOB),
U I1eJI0Y€eH ¢ MOMOIIbI0 HHANKATOPOB, UCCIIEIOBaHNE 00pa3l0B HEOPTaHUYECKUX B
HaOJI0/IeHNEe U3MEHEHHS OKPACKU MHAMKATOPOB B pacCTBOpaxX KUCJIOT U IeJIoYeil, u
meau(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METallaMH, pPEaKIH
HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO MeTala JAPYyTUM U
9KCIIEPUMEHTATBHBIX 3a7au 1o TeMe «BaxkHelme Kiacchl HEOPraHUYECKUX COeIn

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMudeckux anementos .M. M

Xumudeckas cBsa3b. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC pcakuuu

3.1

[TepBbie MOMBITKY KIACCH(PUKAIIMN XUMUYECKUX 3J1eMeHTOB. [loHATHE 0 rpynmax cx
ICJIOYHO3EMENBHBIC METAJUIBI, TAJIOTCHBI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpPhIE 00
TUAPOKCHIBI

3.2

[Iepnonnueckuit 3akoH. [lepnonnueckas cuctema xXumMudeckux anemenTon .M. Me
JUIMHHONIepruoaHas ¢opMbl lleproanyueckoil CUCTEMBI XUMHYECKHMX 3JIEMEHTO

rpynnbl. GU3nUecKrii CMBICII MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOA U TPYIIIIHI 3

3.3

CTpoeHI/IC atromoB. CocTaB aTOMHEIX AACP. H30TO0MmEI. BHCKTPOHLI. CTpOCH




nepBbix 20 xumuyeckux eMeHToB [lepuoanueckoit cucrems! .M. Menneneesa.
3JIEMEHTa Mo ero nosoxkenuto B [lepuoanueckoit cucreme JI.1. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsSI paJuyca aTOMOB XHUMHUYECKHUX 3JEMEHTOB, MET
CBOMCTB 10 rpynnam u nepuojam. 3uauenue [lepuonnueckoro 3akona u Ilepuoauny

3JIEMEHTOB IS pa3BUTHUs HayKu U npakTtuku. .M. Menzaenees — yd€HbIN U rpaxaa

3.5

Xumudeckasi cBsA3b. KoBaneHTHas (MOJsipHAsT W HEMOJSIPHAs)) CBA3h. OJIEK
31eMeHTOB. MIOHHas CBA3b

3.6

Crenenp okuciieHus. OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC PCaKkuu. HpOLICCCBI

OKHCIIUTENIH U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3I0B BEIIECTB METAIOB M HEMETAJIOB,
[IMHKAa C pacTBOpaMU KHUCIOT U WIeJIoYel, IPOBEIECHUE OIMbBITOB, HWILIIOCTPU
BOCCTaHOBUTENIbHBIX PEAKIUil (TOpeHHe, PEeaKI[ui pPa3IoKEeHUs, COSIMHEHHMS])

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BeniecTBo 1 xumMmueckas pCaKnusi. HOBTOpCHI/Ie

1.1

Ilepnonnueckuii 3akoH. [lepnonnueckas cucrema xumuueckux sinemenTos .M. Me
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX 3JIEMEHTOB IEPBLIX TPEX Mep

COEJIMHEHUI B COOTBETCTBUU C MOJOKEHUEM 3JIeMEeHTOB B [leproanyueckoil cucrem

1.2

CTpOCHI/Ie BEIIIECTBA: BUIbl XUMHYECKOM CBA3U. THIIBI KpUCTAJUNINYCCKUX peIJ_IéTOK,
OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I U BUJa XUMHUYECKOH CBSI3H. KJ'IaCCI/I(l)I/IKaLII/IH )51
BCIICCTB (MG)KI[YHapO,Z[HaSI u TpI/IBI/IaJ'IBHaH). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHO
HCOPTaHUYCCKUX COG)II/IHCHI/II\/’I, TCHCTUYUCCKAsA CBsA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX peaklui Mo pa3iINdHbIM MPU3HaKaM (110 YUCITYy U COC
BELIECTB, [0 TEIIOBOMY 3((EKTyY, 0 U3MEHEHHUIO CTENIEHEN OKUCICHHSI XUMUYECK
[0 Y4YacTHIO KaTajau3aropa). OK30- M DJHIOTEPMUYECKHE pPEaKIUH, TepMOXHU
CKOPOCTH XMMHUYECKON PEaKkluu

1.4

[Tonsatue 00 OOpaTUMBIX M HEOOPATUMBIX XMMUYECKHUX peakuusax. [loHsrue
peakuuax. lloHsTHE O XHMMHUYECKOM paBHOBecuH. DaKTOPbI, BIHUAIOLIME Ha

MOJIOKCHUEC XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, FTEKTPOHHBIN OalaHC OKHCIUTEIBHO
CocrapiieHue ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIB30
OanmaHca

1.6

TeopI/m BHCKTpOHHTquCKOﬁ JUCCoalu. 9H€KTpOHI/ITLI U HCOJICKTPOJIUTHI.

Aucconuanvu BCUICCTB C pa3JIMUHbIMU BUAAMU XUMHUYECKOl cBs3u. CTErneHb JHUCCO




ANEKTpONUTHL. Peaknuum wnoHHOro oOMeHa. YCIOBUS MPOTEKAHUS peaKlMi
COKpaIllEHHbIE HOHHBIE YpaBHEHU peakiuii. CBOWCTBA KUCIOT, OCHOBAHUH U COJEN
AIIEKTPOJIMTHYECKON Aucconuanui. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHsATHE O T

1.7

XUMUUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMH KPUCTAIUIMYECKUX PEILIETO
METAJUIOB U HEMETAIIOB (TpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS)
CKOPOCTM XMMHYECKOH peaklUuu OT BO3JCHCTBUSA pa3iIU4HBIX (AKTOPOB; HUC
pacTBOpPOB  BEIECTB, Ipoliecca AMCCOLMAMM KHUCJIOT, ILEJIoYe U colje
BUJICOMATEPHUAIIOB); IPOBEACHHUE OIBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKU IPOT
(oOpa3oBaHue ocajika, BbIJIENICHHE T'a3a, 00pa30BaHKUE BOJIbI); OINBITOB, UILTIOCTPUPY
BOCCTAHOBUTENIBHBIX pEaKUUi (TOpeHHe, PEeaKUMU pas3ioKeHUs, COCAUHEHUS);

BC€IICCTB C NIOMOIIBIO KAYCCTBCHHBIX peaKuMﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIb

HemeTamier 1 ux COCOAUMHECHU S

2.1

OO6mas xapakTepucTHKa ranoreHoB. OcoOEHHOCTH CTPOSHHS ATOMOB, XapaKTepHbIE
U (u3NYeCKHe CBOICTBAa MPOCTBHIX BELIECTB — TaJlOTEHOB. XHMHYECKHE CB
(B3auUMOJIECTBUE C MeETaJUIaMH, HEMETalUlaMH, LIejoYamMu). XJIOpOBOAOPO/I.
CBOMCTBA, IOJy4E€HHE, NIpUMEHEHue. J[leficTBHe XJIOpa U XJIOpOBOAOPOJIA Ha

XJIOPpUABI U UX HAXOXKIACHUC B IPUPOAC

2.2

O6mas xapakTepucTuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
okucinenua. CrtpoeHue u (uU3MUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCI
MoauUKAIIMK KHUCIOpOAa M Cephl. XUMHUYECKHE CBOHCTBa cepbl. CepoBoj
XUMHU4YecKHe cBoiicTBa. OKCHIbI cephl KaK MPEeACTaBUTEIN KUCIOTHBIX OKCHI0B. Ce
XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeICTaBUTENd Kilacca KHUCJIOT U CIell
JIeKal[ie B OCHOBE MMPOMBIIIJIEHHOTO CIIoco0a Moy4eHus cepHoi KuciaoTel. [Ipume
KauecTBEHHasl peakius Ha cyibdaT-uoH. HaxoxaeHue cepbl U €€ coequHEHUH B 1P
OKpYXarolIel cpelibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE T0K/U, 3aTPS3HEHNE BO3/TY
MPEIOTBPALIICHUS
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OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS a

OKHUCJICHHSA. A30T, pacmpoCTpaHEHHE B MpUPOAe, (UINUYECKUE U XUMHUYECK
npupoje. AMMHAK, ero (pU3UIecKre U XUMHYECKHUE CBOMCTBA, TIOMyUYECHUE U IPUME
dusznUecKre U XUMUIECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOH
e€ nmoxydyenue, GU3MIECKUe U XUMUIECKIE CBOMCTBA (00IIMe KaK MPEICTABUTENS K
Hcnonp30BaHrEe HUTPATOB U COJICH aMMOHHUS B KAUECTBE MUHEPAIbHBIX yI00pEHUH.

OKpY’KaloUIel Cpeibl COEIMHEHUSMHU a30Ta (KUCIOTHBIE JOXKIU, 3arpA3HEHUE BO31Ly
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dochop, amnorpomnHsie Momudukanuu dochopa, GUMIECKHE M XUMHUUYECKH
dochopHas kucnora, pU3MUECKUE U XUMUYECKHE CBOMCTBA, oy4YeHue. Mcnomb3o
MUHEPAIBHBIX YA0OpEHHHA

2.5

OO6mass xapakrtepuctuka 31eMeHTOB I[VA-rpynnbl. OcoOeHHOCTH CTpPOEHHUS
OKHCIICHHS. YTJEpOJ, AUIOTPONHBbIE MOIU(HUKAINH, PACIPOCTPAHEHHE B TP




cBoiictBa. Ancop6uus. Kpyrosopor yriepona B mnpupone. OKcuisl yriepo
CBOﬁCTBa, ,Z[CI\/'ICTBI/IG Ha JXUBBIC OPraHU3Mbl, ITIOTYYCHUC U IPUMCHCHHUC. OKonoruye
okcuniom yriepoaa(lV); runoresa rimodanbHOrO MOTEIUICHHUS KIIMMATa; TapHUKOBBIN
e€ conu, ux (pusnMUecKre 1 XMMHUYECKHE CBOMCTBA, oJyueHue u npumeHenue. Kaue

noukl. Vcrons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHE, ITIPOMBIIIIIICHHOCTHU U CCJIBC

2.6

[TepBoHayanpHble MOHATUS 00 OpPraHMYECKMX BEIIECTBAX KaK O COCIWHEHH
alleTUJIEH, 3TAaHOJI, [VIMIIEPUH, YKCyCHas KucioTa). X coctaB 1 XMMHUYECKOE CTpOe
BO)XHBIX BEIIECTBAX: JKUpaxX, O€JIKax, YIJIeBOJaX — M HUX pOJIM B KHU3HH

OpTaHUYCCKUX U HCOPTAaHNUICCKUX COEIMHEHUI

2.7

Kpemnnii, ero ¢puznueckre 1 XMMUUYECKHE CBOMCTBA, MOTydeHrue U mpumeHenue. C
O6mue npeacrasnenus 06 okcuae kpeMuusa(IV) u kpemuueBoit kuciore. CUIMKaTh
MEAMIIMHE, MPOMBIIUIEHHOCTU. BakHellne CTpoUTeNbHbIE MaTepHalbl: Kepa
xene300eToH. [Ipo6iembl 6€30MmacHOTO UCTIOJIB30BAHUS CTPOUTEIBHBIX MAaTEPHUAJIOB

2.8

XUMHUYECKUH HKCIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKUX BEIIECTB,
IIPOBEJICHUE KAayECTBEHHBIX pEaKUMM Ha XJOPUI-UOHBI M HAOJIOJIEHUE IpHU
oTpakaromue (U3NYecKrue M XUMHUYECKHME CBOWCTBA TAJIOr€HOB M HMX COEJ
BUJICOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3LaMH XJIOPUAOB (TaJIOTEHHUIOB); 03HAKO
COCMHEHUSMH (BO3MOXHO MCIIOJIb30BaHUE BUCOMATEPHAIIOB); HAOIIOIEHUE MTPOI]
JIEHCTBUEM KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI; U3Yy4YCHUE XUMUUECKUX CBOWCTB
IPOBE/IEHUE KaueCTBEHHOW PEeaklnu Ha Cyab(paT-uoH U HaOII0IeHHe TPU3HaKa eé
¢usnyeckuMu cBoiicTBaMH a30Ta, ¢Gochopa W UX COEAMHEHHH (BO3MOKHO
oOpa3maMu a30THBIX U (OCHOpHBIX yHOOpEeHMIi; MoiydeHue, coOupanue, p
aMMHaKa; TPOBEJACHHWE KAayeCTBEHHBIX peakiuil Ha HOH aMMoHUS U ¢ocda
IIPOTEKaHUs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C M€
BUJICOMATEPHAJIOB); U3YyUCHHUE MOJEICH KPUCTANIMIECKUX PEIIETOK anMasa, rpadu
IIPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM U yCTPOU
coOupaHue, pacro3HaBaHUE W H3Y4YEHHE CBOWMCTB YIJVIEKMCIIOTO TIa3a; IpPOBE
KapOOHAT- U CHJIMKAT-UOHBI M U3YYECHUE MPU3HAKOB UX NMPOTEKAHUS; 03HAKOMIICHHE

MPOMBIIIJICHHOCTH,; PCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxxneimnue He

MeTamisl U uX COCOAMHECHU S

3.1

O6H_[a}l XapaKTCPUCTUKA XUMHUYCCKUX SJICMCHTOB — MCTAJIJIOB Ha OCHOBAHUU UX I10JI

cucreMe xumuueckux 3meMenToB J1.M. MenneneeBa u ctpoenus aromoB. CTpoeHue
CBSI3b U METAJUIMYECKAsi KPUCTAIUTNYECKAs pEeHIETKA. DIEKTPOXUMHYECKUH Psi/l Hall

3.2

du3nyeckre U XMMHYECKHE CBOMCTBA METAJIJIOB. O6H_[I/Ie CIIOCOOBI IMOJIYYCHUS MCT
MCTaJ1JI0B, OCHOBHBIC CIIOCOOBI 3alIUThI UX OT KOPPO3UHU. CrutaBbl (CT&J’IB, YYyI'yH, I
IMPUMEHCHHUEC B 6bITy W IPOMBIIIJICHHOCTH
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[Ilenoynble MeTaIIBL: TOJIOKEHHE B [leproauyeckoil CuCTEME XUMHYECKUX 3JIEMEH

UX aTOMOB; HaxoXaAeHue B npupoje. dusndeckre 1 XMMUUYECKHE CBOMCTBA (Ha NpU




N TUAPOKCUIBI HATPHUA U KAJIUA. HpI/IMeHeHI/Ie MICITOYHBIX METAIJIOB U UX COCINHCH

3.4

[IlenoyHo3eMeENbHBIE METAILIBI MATHUK U KaJbLHii: TTOI0)KeHUE B [lepuoanueckoit
J.N. MenpneneeBa; CTpOEHUE UX aTOMOB; HaXOXKJeHHUE B Ipupoae. Pusnueckue u x
KanpIusl. BaxkHeiimue coeqnHeHnst Kanblus (OKCHI, TUIPOKCU, coin). JKECTKOCTh

3.5

AmroMuHuN: nosoxenue B [lepuonnueckoi cucreMe XMMUYeCcKux 3y1eMenToB J1.1.
HaxoXJaeHue B npupone. DPU3NYECKHE U XUMHUYECKHE CBOWMCTBA AIOMHHHA.
TMIPOKCH 1A AITFOMUHUS

3.6

Keneso: nonoxenue B [lepuoanueckoii cucreMe xumudeckux snementos 1.1, Me
HaxoxJeHue B npupoje. dusnueckre U XuMUYECKUe CBOMCTBRA xkese3a. OKCUbl, T
skeneza(lll), ux cocras, cBOMCTBa M MOTy4YeHHE

3.7

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIJIEHHE C 00pa3llaMH METaIOB M CIUIABOB,
U3yYeHHE pe3yNbTaTOB KOPPO3HH METAIIOB (BO3MOXHO HCIOJIb30BAHUE BU]I
B3aUMO/ICHCTBHS OKCHJIA KAJIBITUSI M HATPUS C BOJIOH (BO3MOXHO MCIIOJIb30BaHUE BU
CBOWCTB JKECTKOW BOJIBL; TIPOIECcca TOPEHHSI XKelle3a B KUCIOPOo e (BO3MOMXKHO HCIION
NPU3HAKOB MPOTEKAHWsI KAYEeCTBEHHBIX pPEaKIHMH Ha WOHBI (MarHus, KaJbIlH
xene3a(Ill), memu(Il); nabGmromeHne W ONMMCAHHWE MPOILECCOB OKpAIIUBAHUS

Kablusl (BO3MOXKHO HCIIOJb30BAaHWE BHJIEOMATEPHAIIOB); HCCIeI0BaHUE amd
ATIOMUHUS ¥ THIPOKCHIA IMHKA; DPEHICHHE SKCIEPUMEHTAIbHBIX 3a1ad 110

COCOAUHECHUA»

XuUMHS ¥ OKpYKarolas cpeaa

4.1

Hosrlie MaTe€pHralibl 1 TEXHOJIOTHH. BCI_HGCTBa " MaTe€pualibl B HOBCGI[HCBHOﬁ KHU3HHU
be3omacHoe Mcnoabp30BaHNE BEIIECTB U XMMHYECKHX peaKHI/Iﬁ B 6I)ITy. HepBaﬂ IIOM
OTPaBJICHHUAX

4.2

OCHOBBI 3KOJIOTMYECKONH TI'PAMOTHOCTU. XHMHUYECKOE 3arps3HEHHE OKpYKako
pELIEHUN SKOJOruueckux mnpobsieM. IIpupogHble HMCTOUYHHMKHM YTIJIEBOJOPOIOB
MPOAYKTHI UX EPepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XHUMHUYECKUM SKCIICPUMCHT:. U3YUCHUC o6pa3u013 MaTcprajioB (CTCKHO, CIIJIaBbI MCT




IPOBEPSIEMBIE HA OI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Koxa npoBepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TpeGoOBaHUSI K MPeIMETHBIM pe3yJibTaTaM 0a30B0ro
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUA HA

1

[Ipencrasnenue:

1.1

0 MT03HABAEMOCTH SIBJICHUI MPUPO/bl, IOHUMaHUE OObEKTUBHOM 3HAUN
HayKH Kak 00J1aCcTH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTA 001Ie
JESTEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; IOHUMA

JIPYTUX €CTECTBEHHBIX HAyK

1.2

O HAY4YHbBIX MCTOJAaX IIO3HAHUA, B TOM YHCIC OKCICPHUMCHTAJIbH
HCCJIICAOBAaHUs BCHICCTB W H3YYCHHUA XHMUUYCCKHUX peaKI.[PIfI; yme
00BsCHEHHUS CTPOCHUA aTOMOB 1 MOJICKYJI

1.3

o chepax mnpodeccHoHATBEHON AESITENBHOCTH, CBS3aHHBIX C
TEXHOJIOI'UsIMHU, OCHOBAHHBIMHU Ha JOCTHIXKCHUAX XUMHUYECKOU HAyKH, 4T
paccMaTpuBaTh XUMUIO Kak cepy cBoel Oyaymiei npodeccrnoHaIbHON
OCO3HAaHHBIM BBIOOp XMMHUHU Kak MNPOPHIBHOIO IMpeaMera IpH I

oO1ero oopazoBaHus

Bnagenue cucreMod XHMMHYECKMX 3HaHUM H YMCHHEC IIPUMCHATH
KOTOpasA BKIIOYacCT:

2.1

Ba)XHEHIIINE XUMUYECKUE TIOHATHS: XUMHYCCKHI JIEMEHT, aTOM, MOJIEK
CJIOJKHOE BEILECTBO, OAHOPOAHAS M HEOJHOPOJHASL CMECh, OTHOCUTENILH
Macchl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MOJISIPHb
OCHOBaHHUE, COJb (CpenHsis), XUMHUYECKas peakuus, peakluu Ccoe
peakuuu 3aMelleHus, peakuuu oOMeHa, TeIuoBoil 3(¢eKT peak
peaKklMK, pacTBOpP, MaccoBas J0JI1 XMMHYECKOIO JJIEMEHTa B C
MPOLIEHTHAs! KOHIIEHTPAI[s BEIIECTBA B paCTBOPE, SAPO aToMa, AJIEKTPO
opOuTalb, pagMyCc  aroma, BAJEHTHOCTb, CTENEHb  OKHUCIIE
AIIEKTPOOTPHIIATEIIEHOCTh, TOJISIPHAsT W HENOJspHAas KOBaJCHTH
METaJUTNYeCcKasl CBS3b, KPUCTAIUTMYECKast pemeéTKa (aTOMHast, HOHHAs, M
WOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEDIEKTPOIUT, DICKTPOIUTH
MOHHOTO OOMEHa, OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKLUU, O
OKHCJIEHHE M BOCCTAHOBJICHHE, 3JIEKTPOJIN3, XUMUYECKOE PABHOBECHE, O
peaknuu, CKOpoCTh XMMUYECKOM peakiuu, karanusarop, [1/IK, koppos

2.2

OCHOBOIIOJIararomue 3aKOHbl XWUMHUH: 3aKOH COXpAaHCHUA MACCHI,
MCH,ZLCJ'ICCBEI, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH Asoranpo
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TCOPHUU XMMHU: aTOMHO-MOJICKYJISIpHAasA TCOPUA, TCOPUA IJICKTPOJIUTUIC

3 Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOUAOLLEH
yMEHHE NMPaBUIIbHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MaTepUabl (
yA0OpEeHus, METaJUIbI U CILJIaBbl, TPOAYKTHI IepepabOTKU MPUPOIHBIX U
3.1 (yruis, mpupoIHOTO ra3a, HeTH) B OBITY, CEIBCKOM XO3sIIICTBE, HA TIPOU
3HAYEHUS KUPOB, OCJIKOB, YIIIEBOJOB JIIsl OpraHU3Ma YeJI0BeKa; YMEHU
BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U OKPYKalo
3.2 YMEHHE UHTEIPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMU IPYTUX yueod
13 HaJIM4YHUe OMbITa paboThl C pa3TUYHBIMU HCTOYHUKAMHU HH(QOPMAILIUH 110
' MOMyJIsipHas JIUTEpaTypa, CJI0BapH, CIPABOYHUKU, HHTEPHET-PECYPCHI)
34 yMEHHE 00bEKTUBHO OIICHWBATh MH(OPMAIIHIO O BEIIECTBAX, UX MIPEBpa
’ IIPUMEHEHUH U YMEHHUE UCIOJIb30BaTh €€ ISl pelIeHUs] yueOHO-I03HaB
Brnagenue ocHOBaMy MOHSTUIHOTO anmapaTa i CHMBOJIMYECKOTO SI3bIKa
4 dbopMyll HEOpPraHMYECKHX BEIEeCTB, YpPaBHEHHUH XUMHUYECKHX pea
HomeHkatypsl (IUPAC u TpuBHanbHOIN)
YMmeHne OOBSICHATH CBA3b TOJOXKEHUs dneMeHTa B llepmosmuec
5 XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
AJIEKTPOHOB), pAaclpeAeeHUEM JJIEKTPOHOB IO 3HEPreTUYECKUM
MEPUOJIOB, KAJIUS U KAJIBIIUS
[IpencraBienue o NepUOIUIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
6 ANEKTPOOTPHUIIATEILHOCTD), MPOCTBHIX U CIOXHBIX BEIIECTB OT
[Tepuoamnueckoii cucreMe (B MaJbIX MEPUOIaX U INIaBHBIX MOATPYIIax)
aToma
7 YMeHue Ki1accupuIupoBaTh:
7.1 XUMUYECKUE 3TIEMEHTHI
7.2 HEOPraHWYECKHE BEIECTBA
7.3 XUMUYECKUE PEaKLUu
8 YMeHue onpeaensiTh:
8.1 BAJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 3aps]l UOH
8.2 BHJI XUMUYECKOW CBSI3U U TUIT KPUCTAJUIMYECKON CTPYKTYPhI B COEAMUHE
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb
9 YMeHune XapakTepu30BaTh PU3NIECKUE U XUMUYECKHE CBOWCTBA!
9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOI, TpaduT, anmas, KpeMHUN
’ HATpUM, KaJuil, MarHuii, KaTbLUUN, aTFOMUHHM, Kee30)
9.2 CJIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ WX BOJHBIX PacTBOpPOB (BOJA,




CEpPOBOOPOA, OKCUJBI U THAPOKCUALI MeTaiuioB [-IIA rpymm, amomMuan
(IT u II1), okcuaer yraepoxa (II u 1V), kpemuus (IV), azora u dhocdopa (
CepHUCTAs!, CepHasi, a30TUCTasl, a30THas, pochopHas, yrojibHas, KpeMH

MMPOTrHO3UPOBATH U XaPAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH

9.3 MPUMEHEHHUE BEUIECTB B 3aBUCHMOCTH OT HMX CBOMCTB, BO3MOXH
MPEBPAICHUI B Pa3JIMYHbBIX YCIOBUSIX
10 YMeHue coCTaBIIATh MOJICKYJISIPHBIE M1 MOHHBIE YPABHEHHUS PEaKIIHii, B T
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIA
10.3 WJUTIOCTPUPYIOUINX XMMHUECKHE CBOMCTBA N3YYEHHBIX KJIACCOB (IPyII)
10.4 MOJATBEPXKIAIOLINX TeHETUYECKYI0 B3aUMOCBSI3b MEXK1y HUMHU
11 YMeHue BIUUCIATH (IPOBOANUTD PACUYETHI):
111 OTHOCHUTENIFHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' AJIEMEHTA B COEAMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €ro Maccy, 00beM ra3oB
114 M0 YPAaBHEHHSIM XUMHYECKUX PEAKIINI 1 HAXOAUTh KOJTMYECTBO BEIIECT
' WJTU TIPOIYKTOB PEAKITUN
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJAaMH HAYYHOTO TO3HaHUA (HaAOIIOACHHE,
12.1 MOJICJIMPOBAaHUE) MPU M3YyUYEHUU BELIECTB U XUMHUYECKHX SIBJICH
po0sIeMy U MPEAJIOKUTh MYTH €€ pelIeHus
122 Oe3omacHO PabOTHl C XUMHUYECKHMMH BEIIECTBAMU, XUMHUYECKOU
' 060pyI0BaHHEM
npaBujaMu  0e30macHOro OOpareHusi ¢ BENIECTBAMU, HCIOJIb3ye
123 MpaBWJIaMU TIOBEJCHHUSI B LENSAX COEpekeHUs 3I0pPOBbsI U OKPY
' MOHMMaHUE Bpeaa (OMacHOCTH) BO3JEHCTBUS Ha JKHUBBIE OpraHH3
croco00B YMEHbIIIEHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO BO3CHCTBUS
13 Hanuune mnpakTuueckux HABBIKOB IUTAHUPOBAHMS U  OCYLIECTBJICH
AKCIIEPUMEHTOB:
131 M3y4YeHHE M ONHCaHHWE (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOM
' XUMHUYECKUMU SIBICHUSIMU; OIBITHI, WUTIOCTPUPYIOIINE PU3HAKU TIPOT
13.2 U3Yy4EeHHE CIIOCOOOB pa3ziesieHus: cMecel
MOJTy4eHHe KUCIOPO/Ia U U3yUYEHHE €r0 CBOICTB; MOTy4YeHHe BOAOPOIa
13.3 MOJIyYEHUE YIJIEKUCIOr0 Ta3a M HW3YyYEHHUE €ro CBOWCTB; MOIYyY

CBOIICTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J10JIEN pacTBOPE

13.5

NpPUMEHEHHE HWHIMKATOpOB (JlakMyca, MeETHJopaHXka Hu (eHonIdT

XapaKTepa CpCabl B paCTBOPAX KUCIIOT U meno4ei

13.6

UCCJIEIOBAaHUE M OINMCAHHWE CBOWCTB HEOPraHMYECKUX BEILIECTB P
B3aMMOJICICTBUSL KHUCIOT C MeTaUlaMM, OKCHJIAMU METaJjioB, pa
OCHOBAHUSIMH, COJISIMU; ITOJIy4YeHHE HEPACTBOPUMBIX OCHOBAaHUN; B
JIPYTHM U3 pacTBOpA COJIM; HCCIe0BaHuEe aM(POTEPHBIX CBONCTB THIPO

13.7

pellIeHne OKCIEPUMEHTANBHBIX 3azad 1o TemaMm: «OCHOBHBIE
COEMHEHMI»; «DNEKTPOIINTUYECKAs uccolnanusy»; « Baxxuelmue e

«Baxuelnme MeTaIbl U UX COCIUHECHU

13.8

XHUMHAYECKHE YKCTIEPUMEHTBI, HILTFOCTPUPYIOIINE MPHU3HAKU MPOTEKAaHU
Ka4eCTBEHHBIE pPEaKIUW Ha TPUCYTCTBYIONIME B BOIHBIX PAacTBO
noaua-, cyiabdar-, hocdar-, kapboHaT-, CHIMKAT-aHUOHBI, THIPOKCHU]I-
MarHus, KaJbllus, aTIOMUHMS, kene3a (2+) u xxenesa (3+), menu (2+), 11

14

VYMmeHnue:

14.1

MNpCACTAaBJIATDh PE3YyJIbTAThI SKCIICPUMCHTA B (bopMe BBIBOJOB, J0OKa3aTe.
BBIABJIATD OMIIMPUYCCKHEC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCIKAY PCaJIbHO HaGHIOHaCMBIMI/I XUMHNYCCKUMU A

MPOUCXOSAIIMMU B MAaKpO- U MUKPOMHUPE, OOBACHATH IPUUUHBI MHOTOO




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMeHT COePsKAHUS

1

HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHA

1.1

Uuctele BemecTBa 1 cMecu. CriocoOb! paszieneHus cMeceit

1.2

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKUX A1€MEHTOB. [Ipo

1.3

Xummueckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHX 371eMEeHTOB. CTEeHb OKHCI

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocutenbHass aTroMHasg wMacca. OTHOC
MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTAa B COCAMHCHUHN

1.5

KonunuecTBo BemectBa. Moisb. Monsipaas Macca. MoisipHblii 00bEM razoB. B3anmocss
CTPYKTYPHBIX €AUHUI[ BEIIECTBA

1.6

duznyeckue M XHUMUYECKHE SBJICHUSA. XHMMHUECKas peakuusga Hu eé IMIPpHU3HAKHU.
XUMHYECKHE YpaBHCHU

Ilepnonnueckuitl 3akoH u [lepuoandeckas cucrema xXumMudeckux anemeHTos .M. Men

2.1

Ilepuonuueckuii 3akoH. [lepuoandeckas cucremMa xumuueckux 3yemMenToB [[.1. Menne
Pu3nuecKuil CMBICI MOPSIKOBOTO HOMEpAa, HOMEPOB MEPHO/Ia U TPYIIIbI JIEMEHTA

2.2

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHHE JIEKTPOH
20 xumunueckux aeMmeHToB [lepnoanueckoii cucremst .M. Menneneena
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3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHUYECKHUX DJIEMEHTOB NICPBLIX TpéX nepuon
ATOMOB, JICKTPOOTPHULATCIBHOCTH, MCTAJUIMYCCKUX U HEMCTAJUIMYCCKUX CBOﬁCTB) nu
ITOJIOXKCHHUEM 3JICMCHTOB B HCpHOI{H‘-ICCKOfI CUCTCMC U CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTa

3.1

Xummueckas cBsa3b. KoBanenTHas (HOH}IpHa}I n HCHOJ’IHpHaﬂ) CBA3b. 3J'ICKTpOOTpI/IL[aTC

HMonnag cBa3s. Mertajuinueckas CBA3b

3.2

Tunsl kpuctaindeckux pemérok (aroMHasl, HOHHAs, MeTalIn4yecKas), 3aBUCHU
KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHUYECKON CBSI3HU

Baxwueliue npeacTaBuTeN HEOpraHMYeCcKux BenecTs. Hemeramisl 1 X COEIUHEHUS.

4.1

Knaccudukarus 1 HOMEHKIATypa HEOPraHHYECKUX COSAMHEHUI: OKCHIOB (cosieo0pas
amdoTepHBIe) W  HecosJeoOpasylomue; OCHOBaHMM  (MENOYM W HEPACTBO
(kucmopocoaepKanue u OECKUCIOPOTHBIC, OJTHOOCHOBHBIE 1 MHOTOOCHOBHEIE); COJIEH

4.2

dusnueckue ¥ XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPO.
docdopa, yraepoaa, KpeMHUS

4.3

dusnyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHUA, HaA
AJIFOMHMHU, KECIIC3Aa. :‘)J'ICKTpOXI/IMI/I‘leCKI/Iﬁ pAaa HaHpH)KeHI/Iﬁ MCTaJJIOB




dusnyeckue W XUMHUYECKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

4.4
aMMHaKa
45 dusznueckue U XMMHYECKHME CBOMCTBAa OKCHIOB HemeTamwoB: cepbl (IV, VI),
‘ yraepona(ll, IV), kpemuus(IV). ITonyuenne okCu1o0B HEMETAIIOB
46 Xumuyeckue cBoiictBa okcunoB: MetamioB [A-IIIA rpynn, umnka, meau(Il)
' METAJLIOB
47 XUMHUYECKUE CBOWCTBA OCHOBAaHMH W aM(OTEPHBIX THIPOKCHAOB (Ha mpumMepe
' nuHKa). [loxydyenne ocHoBaHUI 1 aM(pOTEPHBIX THAPOKCHIOB
OO0mue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOMHOM, CEPOBOIAOPOIHOM, C
4.8 dhochopHOI, KpeMHHEBOH, YToabHON. OCOOBIE XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAH
[Tony4yenue Kuciaor
4.9 OOue XMMUYecKre CBOMCTBA cpeqHuX coieid. [lomyuenue coneit
4.10 [Tonyuenue, cobupanue, pacrio3HaBaHHe BOJOPO/Ia, KUCIOPOAa, aMMHUaKa, YIJIEKHCIOT
4.11 [losnyyeHne ammuaka, CEpHON M @30THOM KUCJIOT B IPOMBINUIEHHOCTH. O01mue crnocoob
4.12 ['eneTnueckas CBA3b MEXAY KJIaCCaMU HEOPTAaHUUECKUX COEAMHEHUN
5 XHWMHYECKUE pEaKIUU
51 Krnaccudukanusa XuMHYECKUX peakIUii 0 pa3TUYHBIM MPU3HAKAM: TI0 YHCITY U COCTaB
' BEIIECTB, MO TEIJI0BOMY 3D (PEeKTy, 0 U3MEHEHHUIO CTENeHEH OKUCIEHUS XUMUYECKUX
59 TeroBoit >(PGEeKT XUMHUYECKON peakiMu, TEPMOXHMHUUYECKHE YpaBHEHUS. OK30-
' TepMmoxuMuyeckue ypaBHEHHs
53 OKHCAUTENPHOBOCCTAHOBUTENbHBIE  peakuMu. OKUCIUTEIM U BOCCTAHOBMTEN
' BOCCTAaHOBJICHHA. DJIEKTPOHHBIN 0aJaHC OKHCIUTEIbHOBOCCTAHOBUTENLHON PEAKLIUU
54 Teopust anexTpoauTHueckoil nuccounannu. Katnonsl, aHMOHBL. DJIEKTPOIUTHI U HEAJIE
' aeKTponuThl. CTEeNeHb JUCCOLUAuU
55 Peakiium wmoHHOro oOMeHa. YcCJOBUS MPOTEKaHHWs peakluil HMOHHOro oOMeHa,
‘ yPaBHEHHUS PEAKIIUIA
6 XuMUA U OKpY’Karomas cpeaa
6.1 BemecTtBa u Marepuasibl B NOBCEIHEBHOM >KM3HM 4YeENOBEKa. be3omacHoe wucn
' peakiuii B 1aboparopuu 1 ObITy. IlepBast MOMOIIb TPU XMMUYECKUX 0XKOT'axX U OTpaBIie
XuMUYeckoe 3arps3HEHHE OKpy’Karolled cpenbl (KUCIOTHBIE ITOKIU, 3arps3HEH
6.2 cnoco0rI ero npenoTBpamenus [IpenensHas gqomyctumas koHneHTpanus Bemects (111
9KOJIOTMYECKUX Mpo0seM. Y cuieHrne napHuKoBoro 3¢ ¢ekra, pa3pyiieHue 030HOBOTO €
[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCUHEHUH B OBITY, Me
6.3 CeJIbCKOM Xo3siiicTBe. IIpuMeHeHne MeTamioB W CIJIaBoB (CTalb, YYLyH, [IIOp
IIPOMBIIIJIEHHOCTH UX coequHeHuil. [IoHsATHE 0 KOPPO3UHM METaNIOB, OCHOBHBIE CIIOCO0
6.4 [IpupoaHbIe HICTOYHUKH YTIIEBOJAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI U




POJIb B OBITY U TPOMBIIUICHHOCTH

HCpBOHa‘-IaHLHbIG IIOHATHS 00 OpPraHN4YCCKUX BCHICCTBAX KaK O COCAUHCHHUAX YTIJICpOJa

6.5 3TaHOJ, MIULEPHH, YKCyCHAs KUCcNoTa). [loHsATHE 0 OMOIOTHYECKH BayKHBIX BEIIECTBAX:
POIHU B )KU3HU YEIOBEKa
7 Pacuérsr:
7.1 o GpopMynamM XUMUYIECKIX COCTUHEHUI
7.2 Macchl (MaccoBOif) J0JIM pacCTBOPEHHOTO BEILIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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