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HOACHUTEJBHASA 3AIINCKA

ApnantupoBaHHasi pabouasi nporpamma s oOywaromierocs ¢ THP ydeOHoro
npeamera «XuMus» (mpeameTHas o01acth «EcTecTBEeHHO-HAYUYHBIE TPEAMETHI»)
Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABIIEHA Ha OCHOBE CIEAYIOIINX
JIOKYMEHTOB:

- Menepanbublii 3akoH oT 29 nekadbps 2012 r. Ne 273-®3 «O06 obpa3oBaHuM B
Poccniickon @enepanumy;

- Ilpuka3z MunucrepctBa npocsemnieauss PO or 31 mas 2021 r. Ne 287 «O6
YTBEPXKACHUHM (PEeIepPaNbHOTO TOCYAapCTBEHHOTO OOpa30BaTEIBbHOTO CTaHIAPTa
OCHOBHOTI'O 00IIIEr0 00pa30BaHUsY;

- [locranoBnenune ['MaBHOrO rocy1apCTBEHHOIO CaHUTApPHOro Bpadya Poccuiickon
®enepauun ot 28.09.2020 No28 «O06 yrtBepxkaeHun canutapHbix npasuin CII
2.4.3648-20 «CaHuTapHO-3MUJIEMHUOJIOTHUYECKHE TPEOOBaHUS K OpraHu3alusMm
BOCIHUTAHUA U O0yUYEHUs, OTJbIXa U 03JJOPOBIICHUS AETEH U MOJIOJACKI;

- AanTUpoBaHHON OCHOBHOHM 00111€00pa30oBaTEeIbHOM MpOrpaMMoil 00pa3oBaHuUs
oOyJaroluxcs ¢ TsDKeIbIMU HapyueHusiMu peud (Bapuadt 5.1) (Ilpunoxkenue k
npukaszy Ne 10 ot 12.01.2023 r.);

- U3menenusimu B AOOIT OOO ob6pazoBanust ooyuaromuxcsi ¢ THP (Bapuant 5.1)
MBOY «COLI Ne 1 r.®okuno» (Ilpunoxenue Ne 13 x mpukazy Ne 141 or

27.08.2024);
- ABTOpckas mporpamma «Xumus. 7—9 knaccel: pabodas mporpaMma K JUHUU
YMK O. C. I'abpuensna: yuebHo-metoauueckoe nocodue / O. C. ['abpuensny.

[TporpaMMa 1Mo XWMHM JaéT MPEACTABICHUE O ICNIAX, OOIICH CTpaTeruu
OoOydYeHUs, BOCIHUTAHUSA M PaA3BUTHA OOYYAIOIIMXCS CPEJACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTeNIbHOE  TPEIMETHOE  COJepKaHue,
NpeIyCMAaTPUBACT paclpe/elieHHe €ro Imo KiaccaM M CTPYKTypUPOBAaHHE TIO
pa3zenaM W TeMaM TPOrpaMMbI 0 XHMHH, OMNPEISISICT KOJIMYSCTBEHHBIC H
KauCCTBCHHBIC XapaKTePUCTHKH COJICpIKaHus, PEKOMEHTYEMY IO
MOCJICIOBATEIPHOCTh  M3YYCHHS XHUMHH C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBS3€H, JIOTHKH Y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaAeNieT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
IpPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHHUs, a Tak)Ke TPeOOBaHMMA K
pe3ysibraTaM 00yYeHHs XMMHUHU Ha YPOBHE IeJIeil 3ydeHHUs MPeAMeTa i OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEILHOW JIEITEILHOCTH OOYYaroIlerocss IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHHE XUMHH CIY)KUT OCHOBOW JiIi (POPMHUPOBAHUS MHPOBO33PEHUS
00yYaroIIerocs, €ro MpeJACTaBICHUH O MaTepPHAIbHOM €IMHCTBE MHPA, BAKHYIO
poiib UrparoT (GopMHEpyeMble XHUMHEH TNPEACTABICHUS O B3aMMOIPEBPAIICHHSIX



DPHEPTUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUYECKOM,
MTUIIEBOM M 9KOJIOTUUYECKON OE30IacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yueHne Xxumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPHI JITYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHUpOBAHWE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH
OOy4JaromMxcs, HaBBIKOB HX CaMOCTOSITEJIbHOM  Y4eOHOW  JAESTENbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATLHOM 1€ TeIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHOHAYUYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMHUHM OOECHEUMBAIOTCA CIELH(PUKON
collepKaHusi  y4eOHOTrO  MpeAMeTa, KOTOpBhIM  SBIAETCA  MEAarorMuecKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUH Ha OMPENIETIEHHOM JTare e&
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuto. Colep:kaHue CKIIAIBbIBAECTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuun. OO0e H3THU CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbl 110 MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBieHUd 00 AIEKTPOTUTHYECKOW UCCOIMAIIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MTOCJIECIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIUA OOBSICHEHHS] W MPOTHO3UPOBAHUS



CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHHME TpOrpaMMbl IO XHMHH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEJCTaBICHUS O XUMUYECKOW COCTABIISAIOLIEH HAYYHON KapTHHBI MUpa B JIOTHKE
e€ CHCTEMHOM MpPHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO MU
METO/JaM TO3HAaHUs B Hayke. M3yueHue XMMHUH NPOUCXOOUT C MPHUBICYEHUEM
3HaHWW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaAMETOB: «OKpYyXKalomuil MUpy,
«buosnorus. 5—7 kiacce» u «dusnka. 7 Kmacey.

[Ipy w3yyeHUHM XUMUM [POUCXOIUT (HOPMHUPOBAHHE 3HAHUH OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMSI, IPAKTHUUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMBl XHUMHUYECKHUX
3HaHUU — BaXKHEUIINX (AKTOB, MOHITUM, 3aKOHOB M TEOPETHUUECKUX IMOJIOKEHUH,
JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOLIEHMM K HAy4YHbIM METOJAaM I[IO3HAHMS TP HU3YYEHUH BEIIECTB U
XUMUYECKUX PEAKUUH, B (DOPMUPOBAHUM M PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHH B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM TpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BayKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alaTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEbHOM JEATEIbHOCTH, HAyYHbIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢dopmupoBanne o00meH (GYHKIIMOHATHHOW U  €CTECTBEHHOHAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBIICHUS
OKpPYXAaIOLEr0o MHUpa, MCIHOJIb3ysd 3HAHUS W OMbBIT, MOJYYEHHbIC NMPU U3YYECHUH
XUMUHU, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XHU3HU U
TPYZILOBOU IE€ATENBHOCTH;

— ¢opmupoBaHHEe y OOydYalOIIMXCAd T'YMAaHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU



1€JIECO00Pa3HOTO TOBENCHUSI B OBITY M TPYIOBOH MESITEIBHOCTH B IIENISIX
COXPAHEHHUS CBOETO 310POBbS U OKPYKAIOLIEH TPUPOTHON CPEBI;

—pa3BUTHE MOTUBAIIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(WISI U HANPABICHHOCTH JAIBHEHUIIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I H3YYEHHUST XHUMHH Ha YpOBHE
OCHOBHOI'O 0011ero o0pa3oBaHusl, COCTaBIISET : B 9 kiacce — 68 vacoB (2 vaca B
HEJICITIO).



COJEP) KAHHUE OBYUEHUS
9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

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

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHUYCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxaiys XuMIYECKUX PeaKIuid M0 Pa3IMuHbIM MpU3HaKaM (10 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(hdekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajii3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpPaBHCHUHA.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [ToHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonstue o karanuze. [loHsTHe 0 XMMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHUYECKOW PEAKIUU M TIOJIOKCHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MeXaHu3M AuCCOLMAlUM BEIIECTB C PAa3IMYHBIMUA BUJIAMHU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpall€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM UM coJeil B CBeTe MPEIACTaBICHUH 00 BIEKTPOIUTUYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HakOMJIEHHE C MOJIETSIMH KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEII[ECTB — METAJIOB W HeMeTaioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWS  peakludid  HOHHOrOo  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHUMHUYECKHME CBOWCTBA Ha INpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHUE, (PU3MUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJIYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKHUE CBOMCTBA, OJyyeHne U npuMenenue. Conu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHelupuYecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornueie Moaupukammu ¢Gocdopa, GuzMUECKUe M XHUMHUYECKHE CBOWCTBA.
Oxcun dpocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCIEHUS.  YTJIEepoj,  aJUIOTPOITHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noiydyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, HNPUPOAHBIA ra3, He(dTb),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIECTBAX: KHUpaX, OeNKax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTUHCHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMNCTBA, TMOJYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

N3yuenne oOpa3oB HEOPraHUYECKUX BELIECTB, CBOMCTB COJISHOM KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIINI Ha XJIOPUI-WOHBI U HAOIIOACHUE TPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl MU €€  coeAUHEHUSIMH  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HaOII0JeHWe TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIUi Ha MOH aMMOHHS U (pochar-uoH u M3ydeHne MpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYECHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmdeckon cucreMe xumudeckux syemeHToB [[. U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIocOOBl TONy4eHUs MeTayioB. [loHATHE O KOPPO3WU METAIOB, OCHOBHBIC
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HaXOXJIECHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ileprnonnueckoin cucreMe xumuyeckux snemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmue coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHIN: TI0JI0keHUE B [lepuoanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenngeneeBa, CTpOCHHE aTOMa, HAXOXJIEHUE B mpupoac. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApoKcH bl U conr xernesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpaslamMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCAa TOPEHHS JKEIe3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd W Kajlblus (BO3MOXXHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

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

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 MCHOJb30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OOmue ecTeCTBEHHOHAay4YHBbIE TOHSATUS: HAay4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccupukaiusi, TMEePUOAUYHOCTh, HAOJIOJICHHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

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



buonorus: dorocuHTes, npixanue, Omocdepa, PKOCHUCTEMA, MHUHEPATHLHBIE
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCs
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUSA:

[IpencraBneHuss O COLMAJIBHBIX HOpPMax M IPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIHbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBAMH HH(GOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUSI TpaBuUi OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B PO(HECCHOHATILHOM CpEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpOoIecC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCTOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB U XMUMHYECCKUX PEaKIIHH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 IJIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMeHust 3aaaBaTh BONPOCHL (B XOJ€ Juaynora M (WiIM) IUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

VYMeHus  NpeAcTaBisATh  IOJYYEHHBbIE  PE3YJIbTAaThl  MO3HABATEJILHON
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMeHusa ydeOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMeHHE CaMOCTOATEIBHO ONPENEATh LEIH ACSTENbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTUOH, AHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] TUCCOLHUALMS, PEaKIUU HOHHOIO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInyecKasi), KpHUCTAJUIMYECKass pElETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIAcCy COEIUWHEHUW 1o (opmyiaM, BUA XUMHUYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonmueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manble u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB M
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHHUM B



npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe TmpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAWTh  PEaKIUW,  MOJTBEPXKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MYyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OINEPAIMU MBICITUTEIBLHON JIEATEIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TemMaTnueckoe IIAHMPOBAHME

9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmenoBanue
(undposbie)
n/ paszaenoB u TeM | Bcer | KonTpouabHble IIpakTnyeckune
oOpa3oBaTejibHbIE
1 MporpaMmMsbI 0 padoThI padoThI
pecypchbl
Paznen 1.BemiecTBO U XMMHUYECKHE PeaKIIUU
IToBTOpEeHue u
n1y0lenue
T . bubmmoreka [JOK
3HAHUI
1.1 4 1 https://m.edsoo.ru/7f4
OCHOBHBIX 12636
paszenoB Kypca
8 kiacca
OcCHOBHEIE
bu6mmoreka [IOK
3aKOHOMEPHOCTH
1.2 5 https://m.edsoo.ru/7f4
XI/IMI/I‘lef)KI/IX 12636
peakmuit
DNEKTpOIUTHYE
cKast
HCCOLHALIS bu6mmoreka [IOK
1.3 ' 9 1 1 https://m.edsoo0.ru/7f4
XUMHUYeCKHe
12636
peakuuu B =
pacTBopax
Hroro no pasneny 18 2 1
Paznen 2.Hemeralsinl M MX cOeIMHEHHS
OOmras
XapaKTEepPUCTHKA
bubmmoteka [IOK
XHUMHYECKHX
2.1 4 1 https://m.edsoo.ru/7f41a6
asieMmeHToB VIIA- 36
TPYIIIBL. o
T"asorensl
OOmas
XapaKTEePUCTHKA
bubnuoreka [IOK
XUMHYECKHAX
2.2 6 https://m.edsoo.ru/7f41a6
siiemeHToB VIA- 36
rpynimsl. Cepa u e€ o
COETMHEHHUS
but6mmoreka [IOK
OOmas
2.3 H 7 1 https://m.edsoo.ru/7f41a6
XapaKTEepPUCTHKA 36



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

XUMHUYECKUX
snemeHToB VA-
rpynmsl. A30T,
dhocdop u ux
COETUHEHUS

OO6mas
XapaKTePUCTHKA
XUMHYECKUX

2.4 aneMeHToB |VA-

Y KPEMHUM U UX

COCAMHCHUA

rpynnsl. YTriaeposa

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

26

Pa3zgea 3.MeTasIbl M X COCTUHEHU S

OO6mue cBoicTBa bubnnorexa LIOK

3.1 - 4 https://m.edsoo.ru/7f41a6
METAJIIOB

36

Baxneiimme bu6nuoreka [IOK

3.2 METAIUILI U UX 15 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36

Wroro mo pazneny 19

Pa3znen 4. Xumus u okpyskawuas cpeia

BemecTBa n bu6nuoreka [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a6
’KM3HHU YeJIOBEKa 36
Hroro mo paszneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IToypouHoe miiaHupoBaHue

9 KJIACC
Koan4yecTBO 4acoB
Ne B
JJIeKTPOHHbIE
c Jara
IIpakTn uudgposbie
n | Tema ypoka e | Kourpoabnbie U3y4eHU
YyecKue oOpa3oBaTe/ibHbIE
/ r| padorbl b
padoThI pecypcol
n 0
[Tepuoanueckuit
3aKOH.
IIepnonnueckas
cucTrema
XUMHUYECKUX 1 bubmuorexa [JOK
anemenToB /l. 1. https://m.edso00.ru/00
Menneineesa, adb59e
XapaKTepUCTUKa
3JICMEHTOB
(MeTamos,
HEMETAJIOB)
3aKOHOMEPHOCTH
B U3MCHCHUHU
CBOWCTB 1 bu6mmoreka [IOK
XUMHUYECKUX https://m.edso00.ru/00
3JIEMEHTOB adb6b6
MIEPBBIX TPEX
TIEPUOJIOB
Knaccudukanus
Y HOMEHKJIaTypa
bu6mmoreka [JOK
HEOPraHUYECKUX 1
BELLECTE. TOMs https://m.edso00.ru/00
HIeCTs, A adb7e2
BBIXO0/1a TIPOJTYKTA
peaKkiuu.
Bxonunas 1 bu6mmoreka [JOK
KOHTPOJIbHAsA 1 https://m.edso00.ru/00
paborta adbac6
Knaccudukanus
XUMHYECKUX 1 bubmuoreka [JOK
peakuuii mo https://m.edso00.ru/00
pa3TAYHBIM adbch0

MpU3HAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

JlaGopaTopHbIe
oneiThl. 1,2,3,4,5

Ilonstue o

CKOPOCTH

XUMHYICCKOMN

peaKii, bu6mmoreka [IOK
6 https://m.eds00.ru/00

Ilonstue o

adbe9a

TOMOTCHHBIX U

TeTEPOTCHHBIX

peaKIusIx

Ilonstue o

XHMHYECKOM

PaBHOBECHH.

DakTOpHI,

BIIMSIIOIIKE Ha

CKOPOCTH

XUMHYECKON bubmuorexa [JOK
7 peakuuu u https://m.edso00.ru/00

MOJIOKEHHUE adc28c

XUMHYECKOTO

paBHOBeECHs

JlabopaTopHBI

€ ONbITHI.

6,7,8,9,10,11,1

2

OxkucnuTenbHo- bubmmorexa [IOK
8 BOCCTAaHOBUTEJIbH https://m.edso0.ru/00

bI€ PEAKIUK adcade

Vpok- bubmuorexa [JOK
9 https://m.eds00.ru/00

yIpakKHEHHE adcds8

Honnrle bu6mmoreka [IOK
10 | ypaBHeHus https://m.edso0.ru/00

peakiuii add448

XUMUYeCKue

CBOMCTBA KUCJIOT

1 OCHOBAHUU B bubmuorexa [JOK
11 CBETE https://m.edso00.ru/00

MPEICTABICHUN add5d8

00

QJICKTPOJIUTHUYICCK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Ol ucconrauu
JlabopaTopHBbI
€ ONbITHI.

24,15,16,17,18,
19,20,21,22,23,
24, 25,26,27,28

XUMHUYECKHUE
CBOIICTBA COJIEH B

CBETe
MpeICTaBICHUI
bubmuorexa [JOK
00
12 https://m.edso0.ru/00
3J1€KTpOJIHTH‘-I€CK addsb?
OH JHCCOIHallNU
JlabopaTopHBbI
€ ONBITHI.
29,30,31
13 Pemenue 3amau u
YIPaXXHEHU I
14 Pemenue 3agau u
YIPAKHEHUH
bu6mmoreka [IOK
Ilonstue o
15 . https://m.edso0.ru/00
THAPOJIN3E COJICH addoda
O6o0mmenue u bu6mmoreka [IOK
16 CHUCTEMATHU3aIHA https://m.edsoo0.ru/00
3HAHUH addd12
KoHntponbHas
17 | pabora 3a nepBbIil
TPUMECTP
[IpakTnueckas
pabora Ne 1. bubnnoreka [JOK
18 «Pemrenne https://m.edsoo0.ru/00
JKCIIEPUMEHTAJIbH addbfa
BIX 32729
O61mmas
XapaKTEePUCTHKA
bubmuorexa [JOK
rajIor€HOB.
19 X https://m.edso0.ru/00
mfuqecm/le addfe2
CBOMCTBA Ha -
puMepe XJiopa
20 | XopoBomopo. bubmmoreka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

ConsHas KUCIO0TA,
XAMUYCCKHE
CBOICTBA,
MOJTy4YeHUE,
MIPUMEHCHHE
JladbopaTopHBI
i onbIT 32

https://m.edso0.ru/00
adel04

21

[IpakTuueckas
paborta Ne 2
«Tonyuenne
COJIAHOU
KHUCJIOTHI,
n3y4yeHue eé
CBOWCTB»

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

22

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKHUX
peakuuii, eciiu
OJINH U3
pEeareHToB J1aH B
H30BITKE

bubmuorexa [JOK
https://m.edsoo.ru/00
ade488

23

Oo6mas
XapaKTEePUCTHKA
ynemMeuToB VIA-

IpYIIIBI

bubmuorexa [JOK
https://m.edsoo.ru/00
ade64a

24

Annorpomnssie
MoauuKaIu
CepBHI.
Haxoxnenne
cepel U €€
COCIMHEHUH B
IIPUPOLE.
XUMHYECKHE
CBOMCTBA CEpBI

bu6mmoreka [JOK
https://m.edsoo.ru/00
ade64a

25

CepoBoaopon,
CTpOEHHUE,
¢buznyeckue u
XUMHAYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade802

26

KonTponbHas
pabota 3a epBoe
HOJIyrOJHe



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

27

Oxcuppl cepsl.
CepHas KHCIOTAa,
(buzmveckue u
XUMHYECKHE
CBOICTBA,
MIpUMEHEHUE
JlabopaTopHBbI
ii onbIT. 34

bubmuoreka [JOK
https://m.edsoo.ru/00
adea?28

28

XuMmudeckue
peakuuu,
JIXKaIUe B
OCHOBC
MIPOMBILIICHHOTO
crrocoba
MOJTy4YEHUS
CEpPHOM KHUCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karoleu
Cpelbl
COEIUHEHHUSIMU
cepbl

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

29

Pemenue 3agau
Ha JIOJI0 BRIXO/Ja
MPOAYKTa U
n30BLITOK, HETOCTA
TOK

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

30

Oo6mas
XapaKTepUCTHKA
aneMeHToB VA-
rpynmnsl. A30T,
pacrpocTpaHeHue
B IIPUPOJIE,
¢dusnyeckue u
XUMHUYECKHE
CBOMCTBA

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

31

AMmuak, ero
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTy4yeHHue 1
MIpUMEHEHHE

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



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

JladopaTopHBbI
i onibIT. 36

32

[IpakTuueckas
pabota Ne 3 o
teme «llomyuenue
aMMHaKa,
W3y4YEHUE ero
CBOMCTB»

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

33

A30THAas KHCI0TA,
e€ pusudeckue u
XAMUYCCKHE
CBOMCTBaA
JladbopaTopHBI
Wi onbIT. 37

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf306

34

Hcnonn3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KadecTBe
MHHEPaTbHbBIX
yIoOpeHuit.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl
COCITUHEHHSIMU
azoTa

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf518

35

docdop. Oxcnn
dbocdopa (V) u
dbochopnas
KHCIIOTA,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTyYeHHE
JlaGopaTopHBbI
i1 onbIT. 38.

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf68a

36

Hcnonb3oBaHue
dbocdaros B
KayecTBe
MUHEpaTbHBIX
yaoOpeHui.
3arpsi3HeHue

bubmuorexa [JOK
https://m.edso0.ru/00
adfc20



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

MIPUPOIHOMN

cpelbl
dbocharamu
Yraepon,
ETEEEE;E?HGHHE: bu6mmoreka [IOK
37 (usIIecKHe 1 https://m.edso00.ru/00
adfdoc
XHMHYECKHE
CBOMCTBaA
Oxcuanl
yriiepojia, ux
(dbuznveckue u
XHMHYECKHE
CBONHCTEA bubnmoreka [JOK
38 https://m.eds00.ru/00
OKOJIOTUYECKHE
adfebe
poOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM
yriaepona (1V)
YronbsHas
KHCJIOTa U €€ bu6mmoreka [IOK
39 conu https://m.eds00.ru/00
JlaGopaTopHbI ae006¢
i onbIT. 39
IIpaxTrueckas
paborta Ne 4
"Tlomydenue Bbubnuorexa LIOK
40 | yrJIEKHCIIOro rasa. https://m.eds00.ru/00
KauecTBennas ae027e
peaxius Ha
kapOoHaT-1oH"
[TepBonavasibHBIE
IIOHATHS 00
N — bubnuoreka [IOK
41 BELICCTRAX KAK O https://m.eds00.ru/00
ae054e
COCTMHCHHSX
yriepoja
Kpemnwnii u ero
COCTMHEHMS bu6mmorexa [IOK
42 JlaGopaTopHbr https://m.edso00.ru/00
ae080a
i onbIT. 40
43 [TpakTrueckas bubnmuotexa [JOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

pabota Ne 5.
Pemenue
AKCIICPUMEHTAIIbH
BIX 3a7a4 I10 TEME
«Baxnenmue
HEMETAJUIBI K UX
COCIMHCHUS

https://m.edso0.ru/00
ae0bf2

44

KonTposnbnas
paborta
«Baxnenmme
HEMeTaJIJIbl U UX
COCJIMHECHHU S

bubmuoreka [JOK
https://m.edsoo.ru/00
ae0el8

45

O6mas
XapaKTepUCTUKA
XHUMHYCSCKHX
9JIEMEHTOB —
METAaJLJIOB.
Merannnueckas
CBSI3b U
METaJTHYeCKas
KpUCTa/UTMYEeCKast
peueTKa.
duznueckue
CBOMCTBa
METaJLJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00
ael103e

46

XUMUYECKHE
CBOMCTBaA
METaJIJIOB.
DIEeKTPOXUMHUYEC
KUU psll
HaIpsHKEHUN
METAJIJIOB
JlaGopaTopHBbI
¥ onbIT. 41.

bu6mmoreka [JOK
https://m.edsoo.ru/00
ael156

47

OO0mue crmocoObl
MOJTyYEHUS
METAaJIJIOB.
CIuiaBebl.
Breraucnenus 1o
ypaBHEHUSIM
XHUMHYECKHX
peakuuii, eciu

bubmuorexa [JOK
https://m.edsoo.ru/00
2e1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OJIVH U3

peareHToB
COJICPKUT
puMecH
[TonsiTue o bubmuorexa [JOK
48 | xoppo3umu https://m.eds00.ru/00
METaJJIOB ael278
bu6mmoreka [IOK
€JIOYHbIE
49 1 https://m.eds00.ru/00
METaJlIbI ae14b2
Oxcunpl u bubnuorexa [IOK
50 | ruapokcuab! https://m.edso0.ru/00
HATPHS ¥ KaIus ael4b2
[lenouno3emMenpH
bIC METAJIJIbI —
KB H bu6mmoreka [IOK
51 . https://m.edso00.ru/00
MarHui
aelbe8
JlabopaTopHBbI
i onbIT. 42
Baxneiimme bu6mmoreka [IOK
52 COCIMHEHHS https://m.eds00.ru/00
KaJIbIIUs aelb5e8
O06006111eHE U
53 cUcTeMaTu3aIus
3HAHHUH
54 Pemenue 3aga4d u
YIPa)KHEHUH
JKEcTKOoCTh BOJEI bu6mmoreka [JOK
55 1 CIIocoObI €€ https://m.eds00.ru/00
YCTpaHEHHUS ae1886
[IpakTnueckas
pabota Ne 6 bubnnoreka [JOK
56 "YKECTKOCTH BOIBI https://m.eds00.ru/00
1 METOJBI €€ aelae8
yCTpaHeHHs"
KoHntponbHas
paboTa B pamKax
57 HTOTOBOK
IIPOMEKYTOUHOU
aTTeCTaluu
58 AtoMuHUI bubnmuotexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

https://m.edso0.ru/00
aelc64

59

AmpotepHbIe
CBOIICTBA OKCUOA
Y TUAPOKCU]IA

bu6mmoreka [IOK
https://m.edsoo.ru/00
aelc64

60

Keneso
JlabopaTopHBbI
i onbIT. 44

bu6mmoreka [IOK
https://m.edsoo.ru/00
2e1d86

61

Oxcunpl,
THJIPOKCUBI U
cou sxene3a (I1)
u xene3a (1)
JlabopaTopHBbI
il onibIT. 43

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae35e6

62

[IpakTnueckas
pabora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
«Baxnenmue
METaJUIBI U BX
COCITMHEHHUS

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

63

Breraucnenus 1o
YpaBHEHUSIM
XUMHUYECKUX
peakuuii, eciu
OIIUH U3
pE€areHToB J1aH B
N30BITKE MIIH
COAEPKUT
MPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJa IPOJYKTA
peakuuu

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

64

O06001IeHNe 1
cCHUCTEMAaTH3aIIHs
3HAHUH

65

BemecTBa n
MaTepHabl B
TOBCETHEBHOM
JKU3HHU YeJI0BeKa

bubmuorexa [JOK
https://m.edso0.ru/00
ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XUMHYECKOE

AT DSBHEHIC bu6mmoreka [IOK
66 p . https://m.edso0.ru/00

OKpyaromen ae4270

CpeIbl

Ponp xumuu B

S bu6mmoreka [IOK

67 P https://m.edso0.ru/00

HKOJOTUYECKUX 204270

npobiem

O06006111EHE U
68 cucTeMaTu3alnus
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae0d0a

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrmmmonepHoe o6mectBo «M3aarenbetBo «lIpocBemenney,2022

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

e VYpoku xumuu B 9 kiacce: meroguueckoe nocooue, O.C. I'abpuensn, N.I.
Octpoymos, C. A. Cnankos, I.B. AkcenoBa - Mocksa, [IpocBemienue,

2022r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Http://gotourl.ru/4598 -Caiit xumuyeckoro ¢akynprera MI'Y
Http://gotourl.ru/4596- IMonyaspHbIi MOpTA O XUMUU
Http://gotourl.ru/4597- Caiit , mocBsIIIEHHBIH HAHOHAYKE

Http://gotourl.ru/4594 -Caiit xxypHana "XuMUS ¥ )KU3HB'".



