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MHOSCHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XUMHM Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs COCTAaBIICHa HA OCHOBE TPEOOBaHHU K pe3yiabTaTaM
OCBOCHHSI OCHOBHO# 00pa30oBaTEeIbHOM MPOrpaMMBl OCHOBHOTO 00I11ero oopaszoBanus, npencraBicHHbx B @T'OC 00O, a takxke
Ha OCHOBe (hesiepaybHOM paboyell NporpaMMbl BOCITUTAHHS U ¢ YYETOM KOHLENIUH NPENOoAaBaHNs YIEOHOTO MPEeAMETa « X UMHUS»
B 00pa3oBaTebHBIX opranuzanusx Poccuiickoit @enepanum.

[Mporpamma 1o xuMuM [aéT NPENCTABICHUE O IEIsIX, OOled cTparerud OOy4YeHHWs, BOCIUTAHUS M Pa3BUTHUS
o0ydJaromuxcsi CpecTBaMH y4eOHOTo NpeaMeTa, yCTaHABJIMBAET 00s3aTeNbHOE IPEIMETHOE COJlepKaHHe, MpPeayCMaTpUBAET
pacmpenieneHue €ro Imo KjiaccaM U CTPYKTYpUpPOBaHUE IO pas3fielaM U TeMaM MporpaMMbl IO XHMUH, OIpenenseT
KOJIMYECTBEHHBIC M KadeCTBEHHBIC XAPAKTCPUCTHKH COACPIKAHIS, PEKOMEHIYEMYIO IOCIENOBAaTEIFHOCTh W3YUCHHUS XUMHHU C
YIETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH YIeOHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroumxcs,
ompenenseT BO3MOXKHOCTH IIpeaMeTa sl pealn3anud TpPeOOBaHWH K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTebHON
MIpOTpaMMEBI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TakKe TPeOOBAHUH K pe3yabTaTaM OOyICeHHS XUMHUH HA YPOBHE IIeJIeH
W3yYeHHs TpeaMeTa M OCHOBHBIX BHJOB YUeOHO-TIO3HABATEIHHOM NEATEIHPHOCTH OOYYArOIIETrocsl MO0 OCBOSHHIO Y4eOHOTO
COJZIepIKAHUS.

3HaHHEe XUMHHU CIY)XUT OCHOBOH il (DOpMHPOBaHMS MHPOBO33PEHUS OOy4aromerocsi, €ro MpeACTaBICHUH O
MaTepUalibHOM €IMHCTBE MHUPA, BAXKHYIO POJIb HI'PatoT GopMHUpyeMble XMMHUEH MPEACTAaBICHUS O B3aUMONPEBPAILCHUIX SHEPTUH
1 00 HBOJIIOLIUH BEIIECTB B MPUPO/IE, O MYTAX PEIICHHS TI00aNbHBIX TPOOJIEM YCTOHYMBOTIO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, MUIIEBOH U SKOJIOTHYEeCKOW 0€30MacHOCTH, IPOOJIEM 3paBOOXPaHEHHSI.

N3yuenne xumMuu:

CHOCOOCTBYET pealn3alii BO3MOXKHOCTEH IS caMOpa3BUTHS M (OPMHPOBaHMS KyJIbTYpBl JMYHOCTH, €€ oOled u
(yHKIMOHATBHOM TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHPOBaHNE MBIIUICHHUS M TBOPUECKUX CIIOCOOHOCTEH 00YJaIOIIMXCs, HABBIKOB UX CAMOCTOSTCIHHON
Y4IeOHO eATeTPHOCTH, IKCIIEPIMEHTAIBHBIX U CCIIEIOBATENbCKUX YMCHHN, HEOOXOAMMBIX KaK B IIOBCEIHEBHOMN KU3HU, TaK U B
po¢eCCHOHATBHOM NeATeTHHOCTH,

3HaKOMHT CO CIICIU(HUKONW HAYYHOTO MBIIIICHUS, 3aKJIAABIBACT OCHOBHI IEIOCTHOTO B3TIIAAa Ha SAWHCTBO HPUPOABI U
YeJIOBeKa, SBJISIETCS] OTBETCTBEHHBIM 3TarloM B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yYarolIHXCs;

cHoco0CTByeT (DOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHHUSM, K NPUPOJE, K YEJOBEKY,
BHOCHUT CBOH BKJIA]] B 9KOJIOTHYECKOE 00pa30BaHUE 00yUarOIIUXCS.

JlanHble HampaBjeHUs B OOYYEHHMHM XUMHHU O0ECIeYMBAIOTCS crequdUKol copepikaHus yueOHOro mpeaMera, KOTOpPbIi
SIBJISIETCS MeJarOrMYeCKy aJanTHPOBaHHBIM OTpa)KeHHeM 0a30BOi HAYKH XMMHH Ha ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc XxumMuM Ha ypoBHE OCHOBHOrO OOLIETr0 OOpa30BaHUS OPUCHTHPOBAH Ha OCBOCHHE OOYYArOLIMMHUCS CHCTEMBI
MIePBOHAYAILHBIX MOHATHH XHMMHHU, OCHOB HEOPTaHMYECKOW XUMHH M HEKOTOPBHIX OTHACIBHBIX 3HAYNMBIX IMOHATHH OpTaHUYECKOW
XAMUH.

CrpykTypa comep)kaHHs MPOTPaMMBI MO XUMHH C(HOpPMHUpOBaHA Ha OCHOBE CHCTEMHOTO IOAXOJa K €€ H3YYeHHIO.
CopeprxaHue CKIaIbIBacTCs W3 CHCTEMBI IMOHATHH O XUMHYECKOM 3JIECMEHTE W BEIIECTBE M CHUCTEMBI MOHATHA O XHMHYECKOH
peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHH30BaHBI 10 TPHHIUIY ITOCICIOBATEIBHOTO Pa3BUTHs 3HAHWH Ha OCHOBE
TEOPETHUYECCKUX MPEICTABICHI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoaunueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHUS O CTPOCHUH aTOMa M XMMHUYECKOH CBSI3H;

— TIPE/CTaBIEHUH 00 IEKTPOIUTHIECKON TUCCOIIMAIINN BEIIECTB B PacTBOpaXx.

TeopeTrnyeckue 3HaHUSI paCCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH TTOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS
MOCTIEIOBATENEHO OT OJHOTO YPOBHSA K JIPYTOMY, BHIIONHSS (PYHKIUU OOBSICHEHUS W NMPOTHO3UPOBAHHS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEH MPAaKTUIECKOTO MPUMEHEHHS U TTOTyYSHHS H3YIAeMBIX BEIICCTB.

OcBoeHHE MPOrpaMMBbI IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XHUMUYCCKOH COCTABIAIONICH HAyIHOMH
KapTHHBI MHpPA B JIOTHKE €€ CHCTEMHOM MPUPOJIBI, IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U METOAaM IO3HAHHS B HAayKe.
W3ydeHne XUMHUH TPOUCXOAWT C IMPHUBICUCHUEM 3HAHWU W3 paHee M3YYCHHBIX yUCOHBIX MpeaMeToB: «OKpyKaromuid MUpY,
«buomnorus. 5-7 knaccel» U «Pusnka. 7 Kmacey.

[Mpu WM3yueHMH XUMHUHU MPOMCXOIUT (HOPMUPOBAHHE 3HAHHWH OCHOB XMMHYECKOI HayKd Kak oOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKON EATEIFHOCTH YeJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJBTYpHI. 3ajadya yuyeOHOTo
IpeaMeTa COCTOUT B (POPMHUPOBAHNU CHCTEMBI XUMHUYECKUX 3HAHUH — BaKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETHIECKIX
MIOJIOKEHNUH, JOCTYMHBIX O00OOIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAayKH, B MPUOOIMIEHWH K HAyYHBIM METOJaM
MMO3HAHUS TIPH W3YYEHHM BEIIECTB W XUMHUYECKUX PEaKIUi, B (OPMHUPOBAHMM M PAa3BUTHU IIO3HABATEIHHBIX YMEHHH M HX
MIPUMEHEHNH B Yy4eOHO-TIO3HABAaTENFHOW M Yy4eOHO-HCCIIeIOBATEIbCKON MEATENTbHOCTH, OCBOSCHHHM MpPaBMI 0OE€301acHOTro
oOpaleHus ¢ BEIEeCTBAMH B IOBCEAHEBHOM KHU3HU.

[Tpn u3yueHnn XMMUHM Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs BayKHOE 3HAUCHHE NPHOOPENN TaKue [, Kak:

— (dopmMHpOBaHHE WHTEIUIEKTYIbHO pa3sBUTOW JIMYHOCTH, TOTOBOM K €amMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOSATENILHOMY NPHUHSTHIO PEIICHUH, CIIOCOOHOH aIanTHPOBAaTHCS K OBICTPO MEHSIOLUIMMCS YCIOBHUSIM JKU3HH;

— HaIpaBJICHHOCTh OOYYEHMs Ha CHUCTEMAaTHYECKOEe NMPHOOIIEHHE OOYYaIOIIMXCS K CaMOCTOSITENILHOHM IT03HAaBaTEIbHOM
JIeSITeJIbHOCTH, HAYYHBIM METO/aM IT03HaHUs, OPMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMMHU;

— o0ecrniedyeHue YCJIOBH, CIOCOOCTBYIONMIMX MPUOOPETCHHIO OOYYAIOMIMMHUCS OTBITA PAa3HOOOPA3HOW AESITeNbHOCTH,
MMO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINH), WMEIOMMX YHHBEPCATIbHOE 3HAYCHHWE IS
Pa3IUYIHBIX BUIOB JIEATCIBHOCTH;



— ¢opMupoBaHre oO0meld (YHKIIMOHATHPHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHATH U
OIICHUBATh SIBIICHUS OKPYXKAIOIIETO MHpPA, HCHOJIB3yd 3HAHUS W OIBIT, MOJMYYCHHBIC NPH M3YYCHUH XUMHUH, IPUMEHITh UX IPH
penIeHny Ipo0IeM B IIOBCEIHEBHON KU3HU M TPYAOBOH AEATEINBHOCTH;

— ¢opmMupoBaHue y OOYyYArOIIMXCS T'YMAHHCTUYCCKUX OTHOIICHUWMA, MOHUMAHHS LEHHOCTH XMUMHWYCCKHX 3HAHHU IS
BBIPaOOTKH HKOJOTUUECKH LEJIECO00Pa3HOro NOBEACHHS B OBITY M TPYIOBOH AEATEIBHOCTH B IIEISIX COXPAHEHUsI CBOETO 3/10POBbS
U OKpPY KAIOIEH IPUPOIHOM Cpeabl;

— pa3BUTHE MOTHMBalMd K OOYYECHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHWIO Ha OCHOBE YCBOCHHMS
o0111e4eIoBeYecKnX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HPO(MMIIS M HAIIPABIEHHOCTH JAJIbHEHIIEro 00ydeHus..

OO1iee 4MCIIO YacoB, OTBEAEGHHBIX Uil M3YYEHHs XMMHUU Ha YPOBHE OCHOBHOIO 0o0Iero oOpasoBaHus, cocraBisieT 136
gacoB: B 8 kiacce — 68 gacoB (2 gaca B Hellenio), B 9 kitacce — 68 gacoB (2 yaca B HEJISNIO).

COJEP KAHUE OBYYEHMUS 9 KJIACC

BemecTBo 1 XuMuYecKas peakuus

[epronmaeckuii 3akoH. [lepmomnmueckas cucrema xuMudeckux snmemMeHToB [[. U. MenneneeBa. CtpoeHHE aTOMOB.
3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX NMEPUOAOB, KaIHs, KaIbIMA M UX COCIUHECHUH B
COOTBETCTBUM C IOJ0KEHUEM 3J1eMEHTOB B [leproandeckoit cucteMe U CTPOSHUEM HX aTOMOB.

CrtpoeHue BellecTBa: BUABI XMMUYECKOH CBs3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCHMOCTH CBOICTB BELIECTBA OT
TUIA KPUCTATUINYECKOM PEETKH U BUIa XUMUUECKOH CBA3H.

Krnaccudukanms W HOMEHKIATypa HEOPraHMYECKHX BeIIECTB. XWUMHYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCS K
Ppa3JIMYHBIM KJlacCaM HCOPTaHUYCCKUX COC}IHHCHHﬁ, TCHETHUYCCKAas CBA3b HCOPTaHNYCCKUX BCUICCTB.

Krnaccudukanms XuMHYeCKHX peakiuid MO pa3IMYHbIM NpH3HAKaM (10 YUCIY M COCTaBy YYacTBYIOIIMX B pPEaKIHU
BEIIECTB, MO TETIIOBOMY 3((EKTY, IT0 M3MEHEHUIO CTEIICHEH OKHUCIICHHSI XMMHUYECKHUX 3JIEMEHTOB, 10 0OPaTUMOCTH, 110 yIaCTHIO
KaTanu3aTopa). JK30- U SHAOTEPMHUUECKHE PEAKINH, TEPMOXUMHIECKUE yPaBHEHHUS.

IMonsTre o ckopocTy xuMuUeckon peaknuu. [TonsaTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUYECKNX peakiusx. [lonsTue o
TOMOTEHHBIX M T€TepOreHHbIX peakimsax. [lonarue o karammse. [loHAaTHe 0 XMMUUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE Ha
CKOPOCTh XUMHYECKOH PEaKINy M TIOJIOKEHNE XMMUUECKOTO PABHOBECHS.

OKHUCIIUTENBHO-BOCCTAHOBUTEIHHEIC pcakuuu, 3J'IeKTpOHHI:-Iﬁ 6anch OKHCJIMTEIIbHO-BOCCTAHOBUTEIHLHOM pCaKkuun.
CocraBiieHHEe YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUi C UCIIOJIb30BAHIEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust SIAEKTPOIUTHYECKON JUCCOUMANUHU. OINEKTPOIUTHl U  HEINEKTPOJIUTHL. KaThoHbl, aHUOHBL. MexaHu3M
Jucconuanum BEUICCTB € pa3JIMYHbIMU BUJaMU XUMHYECKOH cBs13u. CTeneHn JUCCOoLMaluH. CunbHble U cl1a0ble QJICKTPOJIUTEL.

Peakuyu noHHOTO 0OMeEHa. Y CIIOBHUS MPOTEKaHKS PeaKMii HOHHOI'O OOMEHa, MOJTHBIC U COKpaIEHHbIE HOHHBIE YPAaBHEHHS
peakuuii. CBOMCTBa KHCIIOT, OCHOBAaHUH M COJIEH B CBETE MPEJACTABICHUN 00 SJEKTPOIUTHYECKON nucconuanuu. KadecTBeHHbIE
peaknun Ha HOHBL. [ToHsATHE O THIPONIU3E COTEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTANIMYECKAX PEIIETOK HEOPTaHNYECKUX BEIIECTB — METAJUIOB U HEMETAIOB (TpaduTa n
anMasa), CJIOKHBIX BEIIECTB (XJIOpHUAA HATPHs), UCCIEIOBaHNE 3aBUCHMOCTH CKOPOCTH XMMHMYECKOW PEaKkIWH OT BO3JEHCTBUS
pa3MYHBIX (PAKTOPOB, MCCIEJOBAHHE NIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, MpOIecca AMCCOLMAIMN KHCIIOT, HmIeTo4ell 1
coselt (BO3MOXKHO HCIIOJIb30BAHNE BUICO MaTE€PHAIIOB), IPOBEICHHUE OIBITOB, HILUTIOCTPUPYIOIINX NPU3HAKK POTEKaHUS PEaKIni
HOHHOrOo oOMeHa (oOpa3oBaHME oOcCajka, BBIJENIEHHE Ta3a, 0Opa3oBaHHE BOJBI), OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHI
OKHCJIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, pe€aKkurn pasioKECHUs, COC}II/IHCHI/IH), pacCro3HaBaHUEC HCOPTraHUYCCKHUX
BCHICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKHHI’I Ha MOHBI, pCIICHUE SKCIICPUMCHTAJIBHBIX 3a/a4.

HemeTannbl 4 UX cOeAUHEHUSA

OOmiasi xapakTepucTHka rajgoreHoB. OCOOCHHOCTH CTPOEHHMSI aTOMOB, XapakTepHble CTeleHH okucieHus. CTpoeHue u
¢u3nyeckne cBOICTBa NPOCTHIX BEIIECTB — TaJlOTEHOB. XHMMHYECKHE CBOWCTBa Ha IIpUMepe Xjopa (B3amMOAEHCTBHE C
MeTalIaMH, HeMeTaJUlaMH, Iienodamu). Xioposoaopoa. CoisHasi KHCJIOTa, XMMHUYECKHE CBOICTBA, MOJNydeHHE, NPUMEHEHHE.
JleicTBHe XJI0pa 1 XJIOPOBOJIOPO/Ia HA OPTaHU3M 4esloBeKa. BaxkHeHme XIopuabsl 1 NX HaX0XKJCHUE B TIPHPOJIC.

OOmas xapakrepuctuka 35eMeHToB VIA-rpynmer. Oco6eHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENIEHW OKHCIICHHS.
Crpoenue n ¢u3nUYeCKre CBOICTBA NMPOCTHIX BELIECTB — KUCIOPOAA M Cepbl. AJUIOTPOIHBIE MOAU(UKAIINN KUCIOPOJa U CEpBHI.
Xumndeckue cBocTBa cepbl. CepoBOIOpO, CTPOSHHE, PU3NIECKHE U XUMHIUYecKHe cBOicTBa. OKCHIIBI Cephl KaK MPEACTaBUTEIN
KHCJIOTHBIX OKCHIOB. CepHas KHCIOTa, (pU3MYECKHe M XHUMHYECKHE CBOicTBa (00ImMe Kak NMpeICTaBHTENs Kiacca KUCIOT H
cnenuduyeckne). XUMHUECKHE PEAKIUH, JeKallde B OCHOBE IPOMBIIIJICHHOTO CI0co0a MOJIYYEeHUS CEPHOH KHCIOTHL.
[Ipumenenne cepHoii kuciaoThl. CoiM CEpHOW KHCIOTHI, KaueCTBEHHas peakmus Ha cynbdar-uoH. HaxoxxnaeHue cepsl u e€
COEIMHEHUH B pHUpoie. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH CPelbl COSTUHEHUSIMHU CEePhI (KUCIOTHBIE TOK/H, 3arps3HEHUE
BO3lyXa M BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALECHUS.

OO6mas xapaktepucTrka 3y1eMeHTOB VA-rpymibsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHUS.
A3oT, pacmpocTpaHeHHE B mpupojne, (usnueckume M XuMmudyeckue cpoiictBa. KpyroBopor asora B mpupoae. AMMHAK, €ro
¢du3nYeckne U XMMHUYECKHE CBOICTBa, MoiydeHue W npumeHeHne. CoiM aMMOHUS, MX (U3NYECKHE M XMMHUYECKHE CBOMCTBaA,
npumeHeHne. KauecTBeHHast peakiys Ha HOHBI aMMOHUS. A30THasI KUCJIOTa, e€ MoTydeHue, GU3nIecKue 1 XMMHUYECKHEe CBOHCTBa
(oOmme Kak mpeicTaBUTENsl Kilacca KUCIOT M cnenuduueckue). Mcnonap3oBaHWe HUTPATOB M COJIEH aMMOHHS B KauecTBe
MHUHEPAIbHBIX YAOOpeHHH. XHMHUYECKOe 3arpsisHEHHE OKPYKAIoIleH cpeasl COCAMHEHMSIMH a30Ta (KHCIJIOTHBIE JIOXK/IH,
3arpsisHEHUE BO3/yXa, MouBbl M BomoéMoB). Docdop, ammorponHsle Moxmdukanuu Qocdopa, uznueckune M XuMHUECKHE
cBoiictBa. Oxcun docdopa (V) u dochopHast kucnoTa, GU3MUECKHE U XMMHUYECKHE CBOMCTBA, MoyydeHHe. lcmoip3oBaHue
¢docaToB B KaueCcTBE MUHEPATBHBIX YI00PEHHH.



OO6mas xapakrepucTuka 3meMeHTOB |V A-rpynmbl. OcOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC CTEIICHH OKHCIICHUSI.
Yriepon, autoTpomHble MOAM(HKAIINKN, PACIPOCTPAHEHHE B TMPUpPOAC, (U3NYSCKUE M XUMHUYECKHE CBOHCTBA. AICOpOIHS.
Kpyrosoport yraepona B mpuponae. OKcHIs! yriepoaa, ux Gu3ndeckne 1 XUMHUIECKHe CBOHCTBA, ACHCTBHE Ha KUBBIE OPTaHU3MBL,
NOJyYeHHE W TPHMEHEHHE. OKOJIOTHYEeCcKHe IpoOieMbl, cBsi3aHHble ¢ okcuigoMm yriepoxa (IV), rumoresa riobanbHOTO
MOTETJICHUsI KIIMMaTa, TapHUKOBBIN 3(eKT. YTombpHas KUCIOoTa U e€ CoJln, UX (PU3NYEeCKUEe U XUMHUUYECKHE CBOMCTBA, MOJyYeHHE
n npuMmeHeHue. KauecTBeHHas peakius Ha kapOoHaT-HOHBI. Vcroap30Banne KapOOHATOB B OBITY, MEAUIMHE, IIPOMBIIIICHHOCTH
U CEeTbCKOM XO3sIHiCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPTaHUYECKUX BELIECTBAX KaK O COCAMHEHUsIX yriepona (MeTaH, 3TaH, STUIICH, alleTUIICH,
9TaHOJ, TIIUIEPHH, YKCYCHAs KUCIIOTa). [IpUpoaHbIe HCTOUYHUKH YIIIEBOAOPOJIOB (yrojb, MPUPOAHBIH ra3, He(Th), MPOIYKTHl HX
niepepaboTku (OeH3MH), X POJb B OBITY W MPOMBIIMUICHHOCTH. [I0HATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: JKHUPax, OCNKax,
YTICBOIAaX — M UX POJIH B )KU3HM YeJOBeKa. MaTepHalbHOE €IMHCTBO OPTaHNUECKUX U HEOPTAaHNIECKUX COCTMHCHUI.

Kpemunii, ero ¢msnueckne W XUMHYECKHE CBOWCTBA, MoyydeHHe W TNpuMeHeHHe. CoequMHEHUS KPeMHHS B IPUPOJE.
O6ume npexncraBieHuss o6 okcupe kpemHus (1V) m kpemHmeBoil kucmore. CHIMKAaThl, MX HCHOJB30BaHHE B OBITY, B
MIPOMBINIIICHHOCTH. BakHeWmne CTpouTeNbHBIC MaTepHallbl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. IIpobiembr
0€30IacHOT0 NCTIOIH30BAaHUS CTPOUTEIHHBIX MaTePHAJIOB B IOBCEIHEBHON )KHU3HH.

Xumuueckuii sIkcnepumenm:

n3y4eHue O0O0pasloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOW KHCJIOTHI, IPOBEACHHE KAueCTBEHHBIX pEakIuid Ha
XJIOPU-UOHBI ¥ HAOJIIO/ICHNE TIPU3HAKOB UX ITPOTEKAHMS, OMBITHI, OTpaXkatolye GU3MIecKue 1 XMMUUECKHE CBOMCTBA TaJIOTEHOB
U UX COCAMHEHUH (BO3MOXKHO MCIIOJIb30BaHUE BHJEOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMH XJIOpUJIOB (TaJOreHHIIOB),
03HAaKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeIMHEHUsIMU (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPUAIOB), HAOIIOEHUE MTpoliecca
oOyriuBaHUs caxapa MoJ JIeHCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, M3y4Y€HHE XMMHYECKHX CBOWMCTB pa30aBICHHOM
CEPHOM KHCIIOTHI, IPOBEICHUE KaUeCTBCHHOM peakilny Ha cyIb(aT-HOH ¥ HaOMIOICHUE MIPH3HAKA €€ MPOTeKaHHs, 03HAKOMIICHHE
¢ ¢usmyeckuMu cBoiicTBaMH a30Ta, ¢ochopa W WX COCNUHEHUH (BO3SMOXKHO HCIIONB30BaHHME BHICOMATEPHAJIOB), 0O0pazmaMu
a30THBIX U (POCPOpHBIX yHOOpeHMI, MOJMY4YCHHE, COOMpaHHe, PACIO3HABAHWE W H3YUCHHE CBOWCTB aMMHaka, IPOBEICHHE
Ka4eCTBEHHBIX peakIuii Ha HWOH aMMOHHA H ¢ochaT-WOH W H3YYCHHE MPHU3HAKOB WX NPOTEKAHWS, B3aWMOJCHCTBHE
KOHIICHTPUPOBAHHOH a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO HCIIONB30BAaHHE BHICOMATEPHANIOB), HM3YYCHHE MOJICICH
KPHUCTAJUTMUECKUX PElETOK ajMasa, rpadura, dyiuiepeHa, 03HAKOMIICHHE C IPOLECCOM aJCcOpOLMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTasa, IOJIydyeHHe, COOMpaHHe, paclo3HaBaHWE W H3yYCHHE CBOMCTB
YIJIEKHUCIIOTo rasa, MpoBeJeHHE KaueCTBECHHBIX peakiuil Ha KapOOHAT U CHIMKAT-HOHBI M M3y4eHHE NPH3HAKOB X MPOTEKaHUS,
O03HAKOMJIEHHE C TPOAYKIMEH CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTANbHBIX 3a1ad No TeMe «BakHeiine
HEMEeTaJIbl M UX COCTUHEHU.

MeTaJJibl M MX COEIMHEHUS

OOmrast XapaKTepUCTHKAa XUMHUYECKHAX AJIIEMEHTOB — METAJUIOB Ha OCHOBAHWM WX IOJIOKeHUs B [leprnomuuaeckoii cucreme
xuMu9Ieckux dneMeHToB J. 1. MenzneneeBa u ctpoerns atoMoB. CTpoeHHE METaInIOB. MeTaluimdeckast CBSA3b M MeTaluIndecKas
KpPHUCTAJUTHYECKas PeIIETKA. DICKTPOXUMAICCKUN sl HAPSDKCHUH MeTayuioB. Om3HUecKrue W XMMHYECKIE CBOMCTBa METAJIOB.
O061ue crioco0B! MOTydeHHusT MeTalioB. [IoHATHE 0 KOPPO3HH METAJIIOB, OCHOBHBIE CITOCOOKI 3aIIUTH X OT Koppo3uu. CIuaBel
(cranp, 9yryH, TIOPATIOMUHIA, OpPOH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIUICHHOCTH.

[lenouHsIe MeTaTBL: TIONOKeHUE B [leproauueckoil cucteMe XuMmdecknx 3nemenToB J[. M. MeHneneeBa, cTpoeHe X
aTOMOB, HaxoXJAeHue B mpupoae. Puszndeckne U XUMHUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimusi). OKCHIBI H THAPOKCHIBI
HaTpus U Kaiud. [[ppuMeHeHne menoyHbIX METaJUIOB M UX COSMHEHUI.

IlenouHO3eMENBHBIE METAIUIBI MATHUM U KAJIbLUI: 1I0JI05keHUE B Ilepuoauueckoil cucteMe Xxumudeckux sneMenTos 1. M.
MeHneneeBa, CTpOGHHE WX aTOMOB, HaxOXJAeHHEe B mpuponae. PH3MUECKHE M XUMHYECKHE CBOWCTBA MAarHus M KaJbIHS.
Baxxneiimue coenuHeHUs KaabIus (OKCU, TUAPOKCHU, COJN). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTPaHEHMS.

AmomuHuil: nonoxxenue B Ilepuonndeckoil cucreme xumudeckux snemeHtoB J[. M. MenpaeneeBa, cTpoeHue aroma,
HaXOXJcHHEe B mpupoje. Du3nuecKkue W XUMHUUYECKHE CBOiicTBa amoMuHHA. AMQOTepHBIE CBOICTBa OKCHIAa W THAPOKCHIA
ATFOMUHUSL.

Kenezo: nonoxxenue B Ilepumoguueckoir cucreme xumudeckux snemeHtoB . M. MennpeneeBa, cTpoeHue aToma,
HaXOXJeHHue B npupoje. Dusnueckre n XUMUIECKUE CBOMCTBA xene3a. Oxcupl, ruapokcubl u conn xenesa (11) u xenesa (111),
HX COCTaB, CBOMCTBA U MOTyUCHHE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C 00pa3laMM METaUIOB M CIUIABOB, MX (DM3MUECKUMH CBOWCTBAMHM, M3YUECHHE PE3yJIbTaTOB KOPPO3UHU
METaJUIOB (BO3MOXKHO HCIIOJIB30BaHHME BHICOMATEPHAJIOB), 0OCOOCHHOCTEH B3aMMOJEHCTBHA OKCHAA KaJbIWs M HATPHUSA C BOAOI
(BO3MOXKHO HCTIONIB30BaHME BHIICOMATEPHAIIOB), HCCIEAOBAHNE CBOMCTB KECTKOM BOJBI, IIPOIIECCa TOPEHHS KeJle3a B KUCIOopoae
(BO3MOXXHO HCHOJB30BaHUE BHCOMATEPHANIOB), IPU3HAKOB NMPOTEKAHMWS KAadeCTBEHHBIX PEAKIMH HAa WOHBI: MarHus, KaJbIud,
amromuHus, nuHKa, xeneza (1) u xeneza (11), mexn (11), HaGmoneHre 1 oNMMCaHWE MPOLECCOB OKPANTUBAHUS INIAMEHH HOHAMH
HATpUsl, KU U KajdblOus (BO3MOXXHO HCIIOJNB30BAHHE BHCOMATEPHAJIOB), MCCIEIOBaHUE aM(OTEPHBIX CBOHCTB THAPOKCHIA
AJIOMUHUS U TUAPOKCUAA LMHKA, PEellIEeHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHel1lue MeTasuibl U UX COEAUHEHUS.

XuMHUSl B OKpYy Kalomas cpeia

BemectBa 1 Marepuansl B IOBCEIHEBHOM JKU3HU YeJI0BeKa. bezonacHoe Ucnob30BaHNe BEIIECTB U XUMUUYECKUX PeaKkLuil
B ObITy. [lepBasi MOMOIIb TIPY XUMHYECKUX 0XKOTAX H OTPABIICHUSIX.

XuMHYecKoe 3arps3HeHNe OKpYXKalollel cpeabl (IIpeaebHas AOIycTUMasl KOHIEHTpanus Bemects, nanee — [1JK). Ponb
XMMHH B PEIICHHH YKOJIOTHYECKUX TPOOIEM.

Xumuueckuii IKCcnepumenm:

n3ydeHne 00pas3noB MaTepHaIoB (CTEKIO, CIUIAaBBI METAJUIOB, IIOJIMMEPHBIE MATEPHAIIBL).



Meoswcnpeomemnswle ceazu

Peanuszanust MEXNpeIMETHBIX CBA3€H NPU H3YYEHHM XHMHH B 9 Kiacce OCYIIECTBIISCTCS Yepe3 HCIOIb30BAaHUE Kak
00IIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SBJISIOMINXCS CUCTEMHBIMH Ul OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HaY4HOTO IMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHATHS: HAay4YHBIH (akT, MIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3, KJacch(UKaIys,
NEpUOANYHOCTD, HAOIIOEHUE, IKCIIEPUMEHT, MOJIEJIMPOBaHUE, U3MEPEHUE, MOJIETIb, SIBIICHHE, TAPHUKOBBIN 3 dekT, TexHoI0THS,
MaTepHaIbl.

®duzuka: MaTepus, aToM, OJIJIEKTPOH, NPOTOH, HEHTPOH, HMOH, HYKJIWJA, H30TONbI, PaJAMOAKTUBHOCTb, MOJEKYJIa,
JNIEKTPUUECKUN 3apsill, MPOBOIHUKH, MOIYNPOBOJHUKH, AMIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TeJO, 00BEM, arperatHoe
COCTOSTHHE BEILIECTBA, ra3, pacTBOP, PaCTBOPHMOCTH, KPHCTAJUIMUECKas PEHIETKA, CIUIABbI, (DU3UUCCKHE BEJIUYWHBI, CIWHHIIBI
N3MEPEHNs], KOCMHUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE37b1, ComHIe.

Buomorus: ¢porocunTes, ApIxaHue, 6Mocdepa, IKOCUCTEMa, MUHEPAJIbHBIE YI0OPEHHUS, MUKPO3JIEMEHTHI, MAaKPO3JIEMEHTHI,
MIUTaTEIbHBIC BELIECTBA.

I'eorpadmus: atmocdepa, ruapocdepa, MUHEpPaIIbI, TOPHBIE TIOPOJBI, MOIE3HBIE HCKOMIAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOTPAMMBI 110 XMMHHN HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUSA

JINMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pE3yIbTaThl OCBOSHHS ITPOTPaMMBI OCHOBHOTO OOIIETO 00pa30BaHMs AOCTUTAIOTCS B XOJ€ OOyUCHHS XMMHUH B CIUHCTBE Y4€OHOW M BOCIHTATEIBHON
JEATEIIBHOCTH B COOTBETCTBHU C TPAJUIHNOHHBIMH POCCHICKHMH COIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, TIPHHATHIMH B OOIIECTBE MpaBMIAMU U
HOPMaMH HOBEICHHS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHNUS, CAMOPA3BUTHUS M COIIMAIN3AIINN 00yJaronuXcs.

JInqHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArONIMXCS PYKOBOACTBOBATHCS CHCTEMOW IO3WTHBHBIX IIEHHOCTHBIX OPHEHTAlWil M paclIMpEHHE OIbITa
JIESATENIBHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOI'O OTHOLICHMsS K OTE€YECTBEHHOMY KyJIbTYPHOMY, MCTOPUYECKOMY K HAay4HOMY HAcCJICJUIO, NIOHMMAHMs 3HAYCHUS XUMHUYECKOH HAyKH B XKU3HU
COBPEMEHHOI'0 OOLIEeCTBa, CIOCOOHOCTH BJAJETh JOCTOBEpHON HH(pOpManueidl O TNepeNoBbIX JJOCTHXKEHHSX W OTKPBITHAX MHPOBOW M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rpa)IaHCKOro BOCIUTAHUS

MPE/ICTABIICHUS O COIMANBHBIX HOPMax M MPaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B KOJIJIGKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOMCCIEJ0BATENbCKOW, TBOPUYECKOH M APYTMX BHUIAX MAESATEIbHOCTH, TOTOBHOCTH K pPa3HOOOPAa3HOW COBMECTHOW AEATEIHHOCTH IIPH BBIIOJHEHHWH YYCOHBIX,
MIO3HABATEJILHBIX 337124, BHIMOJHEHNH XHMHUYECKUX SKCIIEPUMEHTOB, CO34aHIH YIeOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHHMAHMIO U B3aMMOIIOMOIIN B ITPOIIECCE TOM
y4eOHOH NesTeNbHOCTH, TOTOBHOCTH OLICHWBATh CBOE IOBEICHHWE M MOCTYIKH CBOMX TOBapHUIIEH C MO3MIMHM HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCIEACTBUNA NOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MUPOBO33PEHUYECKUE TIPEICTABICHUS O BEIECTBE U XUMUYECKOM peakLuu, COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTAaBJISAIOLIME OCHOBY
JUIS IOHUMaHMA CYITHOCTH HAyYHOH KapTHHBI MHpa, IPEACTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHA MIPUPOBI, B3AUMOCBS3IX YEJIOBEKA C IPUPOJHON CpeoH, o
POJIM XMMUU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAllpaBJICHHbIE Ha IOJyYEHHWE HOBBIX 3HAHMW MO XMMHH, HEOOXOJHMMBbIC Ul OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB M SIBICHHH,
MO3HABATENIFHON, MH(GOPMAIIMOHHON M YHTAaTENbCKOH KYJIBTYpPHI, B TOM YHCJIE HaBBIKOB CaMOCTOSITEIBbHOM PabOTHI C y4eOHBIMH TEKCTaMH, CIIPaBOYHON JIUTEPATypOi,
JOCTYITHBIMHU TEXHHUYECKUMH CPEACTBAMU HH(POPMAILIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO W INO3HAHMIO, JIEOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa3OBaHHUIO, MPOEKTHOI M MCCIIEOBATENbCKOM JesATEIbHOCTH, K
OCO3HaHHOMY BbIOOPY HANPaBJICHHOCTH U YPOBHSI O0yUeHHS B TaJIbHEHINIEM;

4) ¢dopMupoBaHHus KYJbTYPHI 310POBBS:

OCO3HaHHE LIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM HA 3JIOPOBBIH 00pa3 XKM3HM, OCO3HAHHE IMOCIEACTBHIN M HETPHUATHE
BPEIHBIX NPHUBBIYEK (YIOTPEOJICHNUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTH COOJII0IeHHS IPaBUII O€30ITaCHOCTH ITPH OOPAICHUH ¢ XMMHUUECKHMH BEIIECTBAMHU
B OBITY U peabHOM KU3HHY,

5) Tpy10BOro BOCIUTAHUS:

HHTEpeC K MPaKTHIECKOMY M3yUYeHHIO Tpodeccuit 1 Tpyna pa3inuIHOro poAa, yBaKeHHE K TPYAY M pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS TIPEIMETHBIX 3HAHWH 10 XUMHH, OCO3HAHHBIN BHIOOp HHIMBHIYaJbHOIN TPAaeKTOPHUH MPOJOJDKEHHS 00pa3oBaHMS C y4ETOM JMYHOCTHBIX HHTEPECOB M
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH, ycmemrHoW Mpo(ecCHOHATBHON IESITeIbHOCTH M PAa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
a/laliTUPOBAThCS B MPO(ECCHOHANIBHOM Cpezie;

6) 9K0JI0TNY€eCKOT0 BOCTIUTAHMS:

9KOJIOTMYECKH L1eJIecO00pa3HOe OTHOLIEHHE K NPHUPOJE KaK MCTOYHMKY JKM3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, NMOHMMAaHHME IIEHHOCTH 3/10pOBOTO M
Oe3omacHoro o0pasza XHM3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HM3MYECKOMY M IICHXHYECKOMY 310pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHUS TpaBHI
6e301acHOro NoBeACHHS IIPH paboTe ¢ BELIECTBAMH, a TAK)KE B CUTYaLlUsIX, YTPOKAIOLIUX 3I0POBBIO M )KU3HH JIIOJCH;



CIIOCOOHOCTH NPHUMEHSTh 3HaHUS, IOJydaeMble IPH M3YYCHUH XUMUH, JUI PEIICHMS 3ajad, CBSA3aHHBIX C OKPY)Karouled MPUPOIHOM CpelNoH, Ul MOBBIILCHUS
YPOBHS SKOJIOTHYECKOH KyJIbTYpbI, OCOHAHUS INIOOAIBHOrO XapakTepa SKOJOTHYECKUX HPOOJIeM M MyTeH MX PeIIeHHUS MOCPEICTBOM METOAOB XUMHH, SKOJIOTHYECKOTO
MBIIUICHUS], YMEHHS PYKOBOJICTBOBATHCS M B II03HABATEIILHOW, KOMMYHHKATHBHOM M COIIMANIBHON MIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocTtaBe MeTanpeqMETHBIX PE3yJIbTaTOB BHIACISIOT 3HAYUMBbIE U1 GOPMHUPOBAHHS MUPOBO33PEHHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPUs, IPUHLHII, THIIOTE3,
¢akt, cucTema, Ipouecc, SKCIEPUMEHT U OPYroe.), KOTOpbIe HCHONIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX HMpPEIMeTaX M MO3BOJAIOT Ha OCHOBE 3HAHMH M3 3THX
npeaMEeTOB (OPMHUPOBATH MPEACTABICHHE O LEJIOCTHOM HAy4HOM KapTWHE MHUpa, M YyHUBepcajbHbIe y4yeOHble NIeHCTBHUs (IO3HaBAaTENIbHBIE, KOMMYHHKATHUBHEIE,
PETYIATHBHBIE), KOTOPBIE 00ecTeunBaoT (JOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIbHOMY IIAaHMPOBAHHIO M OCYLIECTBICHUIO YUeOHOU JIESITENEHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Bba3oBble iornyeckue eicTBUA:

YMEHHS UCIIOJIb30BaTh PHUEMBI JJOTHYECKOTO MBIIUICHHS ITPU OCBOCHUH 3HAHUN: PACKPHIBATH CMBICI XMMUYECKUX TOHITHI (BBIAEIATh UX XapaKTepHbIE MPH3HAKH,
yCTaHaBJIMBaTh B3aHMMOCBSI3b C JIPYTMMH HOHSTHSMHU), MCIOJIB30BAaTh NOHATUS JJIs1 OOBSCHEHUs OTIENBHBIX (DAKTOB U SIBJICHUI, BHIOMpATh OCHOBAHMS U KPUTEPHUH IS
KIaCCU(DUKALNY XHUMHYECKHX BEIICCTB M XMUMHYECKUX PEaKlHl, YCTAaHABIMBATbh NPUYMHHO-CICACTBEHHBIC CBA3M MEXIY OOBEKTAMH HM3y4YEHHS, CTPOHUTH JIOTUYECKUE
paccyxneHus (MHAYKTUBHBIC, ICAyKTHBHBIC, 10 AHAIOTHH), eTaTh BBIBOABI M 3aKIIOUCHNUS;

YMEHHE MPUMEHATh B IIPOLECCE IIO3HAHMS MOHATUS (NPESIMETHBIE W MeETalpeIMETHBIC), CHMBOJHMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHUH,
npeoOpa3oBBIBATh MHPOKO IPUMEHAEMBIC B XMMHH MOJICIIbHBIC MIPEACTABICHNS — XUMUYECKHI 3HAK (CHMBOJ 3JIEMEHTa), XUMHYecKas (opMysia U ypaBHCHUE XUMHYECKOH
peaKkIuy — MPU PeLICHUH Y4eOHO-TTO3HABATENBHBIX 3a/1a4, ¢ YIETOM STHX MOJCIBHBIX MPEACTABICHUH BBISBIATE H XapaKTePH30BaTh CYIIECTBCHHbBIC IPH3HAKN H3Y4aeMbIX
O00BEKTOB — XMMHYECKHUX BEIIECTB U XUMUYECKUX PEaKLHi, BBISBIATH OOIIIE 3aKOHOMEPHOCTH, IPHYHMHHO-CIICICTBEHHBIC CBSA3H U NPOTUBOPEYHS B U3y4aeMBIX IPOIEccax
U SIBJICHUSIX.

Ba3oBble ncciieoBaTeIbCKHeE IeiicTBUSA

YMEHHE KCIOJb30BaTh MMOCTABICHHBIE BOMNPOCHl B Ka4e€CTBE MHCTPYMEHTA IMO3HAHMS, a TaK)Ke B KaueCTBE OCHOBBI JUIS (POPMHUPOBAHHS TMIOTE3BI 10 HPOBEPKE
NPaBHJILHOCTH BBICKA3bIBAEMBIX CYKICHUII;

NpuoOpeTeHrne ONbITa 10 IJIAHUPOBAHHIO, OPTraHU3AlMU U NPOBEACHUIO YYSHHYECKUX SKCIEPHUMEHTOB, yMEHHE HAOJIONATh 32 XOJ0OM IPOIIECcca, CaMOCTOSITEILHO
NPOTHO3UPOBATH €ro Pe3yJbTar, GOpMyIHPOBaTh 000OIIECHHUS U BBIBOIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIBITA, UCCIIEIOBAHMUS, COCTABIATh OTUET O NMPOJIeaHHOH paboTe.

Pabora ¢ undopmanueii:

yYMEHHE BBIOMPATh, AHAIM3UPOBATh U HHTEPIPETHPOBATH HH(POPMALIMIO PAa3IUYHBIX BUAOB U (HOPM MPECTaBICHHS, MTOJTyYaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-
HOMYJSIpHAsl JIMTEPAaTypa XUMHYECKOTO COJEp)KaHHs, CIpPABOYHBIE IMOCOOMsS, pecypchl MHTepHeTa), KPUTHYECKHM OLCHMBATh NPOTHBOPEYMBYIO U HEIOCTOBEPHYIO
HHPOPMALIHIO;

yMEHHE NPUMEHATH pa3IMuHble METObBI M 3aIIPOCHI IIPH MTOUCKE B 0TOOpe MH(OPMALMK U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOAUMBIX ISl BHITIOJIHEHHS y4eOHBIX U
MO3HABATENILHBIX 33J[a4 ONpPEAEIEHHOT0 THUIA, TPUOOPETEHHE ONbITa B 00JACTH MCHOJIB30BaHU HH(OOPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOil
AKTHBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM, CaMOCTOSTENBHO BBIOMPATh ONTHUMAIBHYIO (OPMY MpEACTaBICHUS HMHPOPMAIMH M HIUIIOCTPHUPOBATH
peliaemMble 3aJ]a41 HECIOKHBIMH CXeMaMH, InarpaMMaMu, ApyruMu popMamu rpaduky v X KOMOUHAIMSIMHY;

yYMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATH B MHpoOlecce y4yeOHOH U HMCCIEA0BATENBCKON AEATENbHOCTH MH()OPMALMIO O BIMSHHM MPOMBIIUICHHOCTH, CEIBCKOrO
XO3SIMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPY>KaroLleil IPUPOIHOH Cpesibl.

KoMMyHHKAaTHBHbIE YHUBeEPCAJIbHbIE YUeOHbIE IelCTBUS:

yMeHHs 3aJaBaThb BONPOCH (B Xoe auanora W (WIM) JUCKYCCHHM) IO CYIIECTBY OOCYXIaeMoW TeMbl, ()OPMYJIHPOBATh CBOU IPEIUIOKEHHS OTHOCHTEIILHO
BBITIOJTHEHHS TIPEJUIOKEHHON 3a/1a4H;

YMEHHUS PE/ICTABISITh ITOJTyYeHHbBIE PE3YJIbTAaThl I03HABATENILHOM AESTEILHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; JIeNaTh MPEe3eHTALNIO Pe3YIIbTaTOB BHITIOIHEHHUS
XMMHYECKOT'0 SKCIIepUMeHTa (J1abopaToOpHOTO OIIbITA, 1ab0paTOPHON paboTHI 110 UCCIIEJOBAaHHUIO CBOMCTB BELIECTB, y4EOHOTO MPOEKTA);



YMEHHS Y4€OHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMHI B COBMECTHOH MO3HABATENLHOM M MCCIIEI0BATENBCKON AEATEIBHOCTH TIPH PEICHNN BO3HUKAIOIINX MPOOIEM
Ha OCHOBE y4éTa 0OIINX HHTEPECOB M COTTIACOBAHUS MO3HIINH (00CyXIeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYpPMBI», KOOPIUHAIMS COBMECTHBIX JICHCTBHH, ONpeiesICHHE
KPHUTEPHEB IO OIICHKE KaYeCTBA BHITOIHEHHOM pabOTHI U ApyTHE).

PeryisiTuBHbIE YyHHBepcaJbHble Y4eOHbIe JeiicTBHS:

YMEHHE CaMOCTOSITEIBHO OIPEAETATh LENU JESITEIbHOCTH, IUIAHHPOBATh, OCYIIECTBIATH, KOHTPOJMUPOBATH W TNPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JIeSTeIbHOCTD, BBHIOWpaTh Hamboiee »(PQEKTHBHBIE CHOCOOBI PEHICHHS YYEeOHBIX W IIO3HABATEIBHBIX 3aJad, CaMOCTOSATENBHO COCTABISATh HIIM KOPPEKTHPOBATH
NPE/IOKEHHBI aJrOPUTM JEUCTBUI NPHW BBHINOJHEHUM 3a/laHUN ¢ YYETOM MOJIYYeHMs HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEaklHUsX, OLICHHBATH
COOTBETCTBHE TOJIyYEHHOTO pe3yIbTaTa 3asBJICHHOH [IeJIM, yMEHHE HCII0Ib30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/JjlaraeMble B YCJIOBUH 3aJaHHH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe npenMeTHBIX pe3yJbTAaTOB IO OCBOSHHIO 0053aTENIBHOTO COJCPXKAHUS, YCTaHOBJIEHHOTO AaHHOH (enepanbHOil paboueil mporpaMMoi, BBIACISIOT:
OCBOCHHBIC 06y‘la}OH_II/IMI/ICH Hay4YHBIC 3HAHUA, YMCHUA U CIOCOOBI ﬂeﬁCTBHﬁ, CHCHI/I(bI/ILIeCKI/Ie AJIA HpeHMeTHOﬁ O6J'IaCTI/I «XI/IMI/IH», BUABI ACATCIBHOCTU IO IMOJTYUYCHUIO
HOBOI'O 3HaHUs, €TO UHTCPIPETALIUH, npe06pa3OBaH1/1}o 1 MIPUMEHCHUIO B pa3IMIHbIX y'-IeGHI)IX 1 HOBBIX CUTYyallUAX.

K xoHIy 00ydeHns B 9 Ki1acce mpeIMeTHBIE PE3yJIbTATHl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y 00YJAIOIINXCST YMECHHUH:

®  PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHUOH, MIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, JIEKTPOOTPHLIATEIEHOCTD, CTETICHh OKUCICHHNS, XUMHIECKas! PEaKIusl, XUMUIECKasl CBsI3b, TEINIOBOW 3((EKT peakuny, MOJIb, MOJISIPHBII 00BEM,
pacTBOP, ITEKTPOIHUTHI, HEAJIEKTPOIUTEI, SITEKTPOIUTHIECKAsI AUCCOIMALINS, PEAKI[H HOHHOTO OOMEHa, KaTaIu3aTop, XMMUIECKOe PaBHOBECHE, 00paTuMble U
HEOOpaTHMbIE PEAKLIUH, OKHCIHTEIHFHO-BOCCTAHOBUTENIBHBIE pEAKIUH, OKHCIUTENb, BOCCTAHOBHTENb, OKHCICHHE U BOCCTAHOBJIECHHE, AaJIOTPOIINS,
aM(OTEpHOCTh, XUMHUIECKas! CBSI3b (KOBaJCHTHAs, HOHHAS, METANINIECKas), KpHUCTAJUINYECKas PeImETKa, KOPPO3Us METAIJIOB, CIUIABbI, CKOPOCTh XHUMHUYECKOH
peakuuu, npeaensHo gomyctumas konmnentpaws [1/1K BemecTsa;

L4 WLTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHNYCCKUX MOHATHH U MPUMEHATH OTU HNOHATUA IIPU OTIMCAHUHN BEUICCTB U UX npeBpaLueHI/HZ;

®  HCHOJB30BATh XUMHUYECKYIO CHUMBOJIHKY JJISI COCTAaBICHHS ()OPMYJI BEUIECTB M YPAaBHEHUH XUMUYECKUX PEAKIIUMT;

o ONPCACIIATEL BAJICHTHOCTD U CTCTICHLb OKHUCJICHUA XUMHUYCCKUX JJIEMEHTOB B COCIUMHCHHUAX PA3JIMYHOTO COCTaBa, NPUHAJICIKHOCTE BEHICCTB K OHpeI[eHéHHOMy
KJ1accy COCI[I/IHCHI/Iﬁ mo cbopMynaM, BUJT XHUMHYECKON CBS3H (KOBaJ’IeHTHaH, HWOHHas, MeTaJ'IJ'H/I‘-IeCKaSI) B HCOPTraHUYCCKHUX COCAMHCHUAX, 3aps]] HOHa IO
XUMHUYECKOH (hopMyIre, XapaKkTep cpesibl B BOAHBIX PACTBOPAX HEOPTAaHUIECKUX COEIMHEHHH, TUIT KPUCTAJUIMYECKOH PeIETKH KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMbich [lepuoandeckoro 3akoHa JI. M. MeHzaeneeBa M JEMOHCTPHPOBATH €ro IMOHMMaHHE: ONMCHIBATH M XapaKTepH30BaTh TaOIMUHYIO (OpMy
[epnoanveckoil cMCTEMbl XUMHYIECKUX 3JIEMEHTOB: Pa3iMyaTh MOHITHS «TJIaBHAs moarpynma (A-rpymnma)» u «nobounas noxarpynma (b-rpymnma)», mansie u
GouIbIINE TIEPHOABI, COOTHOCHTH 0003HAYEHUSI, KOTOPBIE HMEIOTCS B IEPHOANYECKON TabJIHIIe, C YUCIOBBIMHU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3apsij spa, o0Iee YKMCIIO 3JIEKTPOHOB U PACIIPe/IeNICHNE UX MO JIEKTPOHHBIM CIIOSIM), OOBSCHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOHCTB 3JIEMEHTOB U MX COEAMHEHUII B IpeJieslaX MaJIbIX IEPUOJIOB U TIIABHBIX HOATPYIII C Y4ETOM CTPOSHHS HX aTOMOB;

o KJ'[aCCI/Iq)I/I[H/IpOBaTB XUMHUYECKUEC DJICMCHTBI, HCOPTAHUYCCKNUE BECUICCTBA, XUMHUUYCCKUE PCAKITUN (HO YUCIIYy U COCTaBYy YYaCTBYIOIIHNX B pC€aKIUH BCUICCTB, IO
TerIoBoMY 3(M(EKTy, 0 UBMEHEHUIO CTETICHEW OKHCICHUS XUMUYECKIX dJIEMEHTOB);

o XapaKTepru3oBaTb (OHI/ICBIBaTI)) O6U_II/IC n CHCHI/I(I)I/I‘-ICCKI/IG XHMHWYECKHUE CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKIAd OIIMCAHUC IMpUMEpPaAMU
MOJIEKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKHUX peaKum‘/'I;

o COCTaBJIATh YPAaBHCHUA 3H€KTpOHHTHqCCKOﬁ Jucconuanuu KUCJIOoT, menoqef/’l u coneﬁ, IIOJIHBIC H COKpaLHéHHBIC YpaBHCHUA peaKHI/II\/’I HOHHOTO OGMeHa,
YpaBHEHHS PEAKIMH, TOJTBEPKIAIOIINX CYIIECTBOBAHHE T€HETHUECKOH CBSI3M MEX/Yy BELIECTBAMH Pa3JIMUHBIX KIIACCOB;

®  PacKpBIBaTh CYIIHOCTh OKHCIMTEIHLHO-BOCCTAHOBUTEIILHBIX PEaKINi MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO OalaHCca 3THUX peaKIMi;

®  TIPOrHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3SMOXKHOCTH IPOTEKaHUSI XMMHUUECKHUX MTPEBPAIEHUH B Pa3IUUHBIX YCIOBUSIX;

®  BBIYHCIIATH OTHOCHTENIBHYIO MOJICKYJIIPHYIO M MOJISIDHYIO Macchl BEILIECTB, MacCOBYIO IOJII0 XMMUYECKOTO 3JIEMEHTa MO (OpMyJe COCAMHEHHUS, MacCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI [0 YPABHEHUIO XUMUYECKOW peaKiny;

e coOmroaTh MpaBHUJIa MOJb30BAHUSA XUMHUYECKOH MOCYJOH M 1a00paTOpPHBIM 000pYJOBaHHUEM, a TAKXKE MIPaBHIIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMH TIO0 BBITOJHEHUIO TA0OPATOPHBIX XMMHUYECKHUX OIBITOB IO TOIyYSHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa U YTIICKHCIIOTO ra3a);



e  TPOBOIUTH PEAKIHH, MOATBEPKAAIOIINE KaUECTBEHHBIN COCTaB Pa3MMYHBIX BEIIECTB: PAcIIO3HABATh ONBITHBIM ITYyTEM XJIOpUA-, OpOMHI-, HOAWA-, KapOOHAT-,
¢ocdar-, cunukar-, cynbdar-, THAPOKCUI-HNOHBI, KATHOHBI AMMOHHS M MOHBI H3yUCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHWIECKUX
BEILIECTB;

e TPUMEHSTH OCHOBHBIC OIEPALMM MBICIUTENBHON [ESITENbHOCTH — aHAJIN3 M CHHTE3, CPaBHEHHE, OOOOIICHWE, CHCTEeMAaTH3allHIO, BBIIBICHHE PUYNHHO-
CJICZICTBEHHBIX CBSI3€H — JUI1 M3YYEHHUs CBOWCTB BEIIECTB W XUMHYECKHX PEAKIHH, €CTECTBEHHO-HAYYHBIC METOAbBI IO3HAHHS — HAOJIONCHHE, M3MEpPEHHE,

MOJICTTMPOBAHNE, IKCIIEPUMEHT (peasIbHbIA 1 MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC

KosnyecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM K n DJleKTpOoHHbIe (LM (ppOBbIE)
/ orpa OHTPOJIbHBIE paKTHYecKHue oBpazoBaTe e DeCYDe
n/n MPOrpaMMsbl Bcero paGoTs! v pa3oBaTeJbHbIe pecypchl
Pazgen 1. BemecTBo U XUMHYeCKHE PeaKIU
11 [oBTOpenue u yrimyOneHue 3HAaHUH 5 1 Bubmmorexa [IOK
' OCHOBHBIX Pa3JeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 Bubmmorexa [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOITUAIIHSL. 8 1 1 bubanorexa [JOK
' XuMHYEeCKHE PEAKIIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTanibl M MX COeTUHEHUS
21 O01mas xapakTepUCTHKA XUMHYECKIX 4 1 Bubmmorexa [IOK
' anemenToB VIIA-rpymnmel. ['agoresst https://m.edsoo.ru/7f41a636
' TPYHIEL L-ep https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0mas XapaKTepuCTHKAa XUMHYECKUX
bubanorexa [IOK
2.3 aseMeHToB VA-rpynsl. A30t, pocdop U ux 7 1 https://m.eds00.ru/7f41a636
COEIUHEHUS
24 onewernon Ay, Veseporn 8 ) 2 uGmorexa IOK
' N ) https://m.edsoo.ru/7f41a636
KpEMHHH U UX COEIUHEHUS
Hroro mo pazaeny 25
Paznes 3. MeTajlbl M HX COeJHHEHUS
. bubanorexa [JOK
3.1 Obue cBofcTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
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bubaunoreka [JOK

3.2 Baskuerimniue MeTamuisl ¥ UX COETUHEHHS 16 1 2 https://m.eds00.ru/7f41a636
HWroro o pazaeny 20
Pa3gen 4. Xumus 4 oKpyzKamomas cpeia

4.1 BemecrBa 1 MaTepuaisl B )KU3HHA YETOBEKA 3 buGmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMst 3 bubmorexa LIOK

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

OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7

INOYPOYHOE INIJTAHUPOBAHME 9 KJIACC

N KosmmdecTBo yacoB Jlata DJIeKTPOHHBIE HU(POBLIE
a/n Tema ypoka Beero KoHTpoabHbIe IIpakTnuyeckue W3ysenus o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
L cntreva nmmmacen sreventon L 1. ) 300 ubmorexa LIOK
T ' https://m.edsoo.ru/00adb59e
MenzeneeBa
I ) 500 Bafimiorexa LIOK
p p ' https://m.edsoo.ru/00adb6b6
MepUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 10.09 bubanorexa [JOK
HEOPTraHMYECKIX BEIICCTB ' https://m.edsoo.ru/00adb7e2
4 Buas XUuMHUYeCKOH CBSI3U U THITBI 1 12.09 bubanorexa [TOK
KPHUCTAJUTMYECKHUX PEHIETOK ' https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme
5 «IToBTOpEHNE U YTrITyOJIeHUE 3HAHWA 1 1 17.09
OCHOBHBIX Pa3JIeNoB Kypca 8§ Kiaccay
6 Kiaccupukanus XuMHUYeCKUX peaKIuii Mo 1 19.09 bubanorexa [JOK
Pas3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
7 Homrmue o rovoremann rereporemmx 1 200 ~  BuOmorera LIOK
p ' https://m.edsoo.ru/00adbe9a
peaxmmsax
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[IoHsiTHE O XMMHYECKOM PpaBHOBECHUU.
CDaKTOpI)I, BJIMAIOMINE HA CKOPOCTH

bubanorexa [JOK

8 XUMHYECKOH Peakiuy 1 MOJIOKECHHE 26.09 https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS
9 OKHCIINTENLHO-BOCCTAHOBUTEILHEIE PEAKIIUH 1.10 Eubmzorexa LIOK
peakn : https://m.edsoo.ru/00adcade
10 Teopus AMEKTPOTUTHYECKON TUCCOIHAIINN. 310 Bbubnnorexa [JOK
CuitbHBIE U CITa0bIe SIEKTPOITUTHI ' https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHUS pEaKIIHA 8.10 Eubmzorexa LIOK
P peaxit ) https://m.edsoo.ru/00add448
p | D oo e e g B 0K
el . ' https://m.edsoo.ru/00add5d8
3JIEKTPOJIMTUICCKOM TUCCOIMAIIUI
13| mporeraanemth o anestpommmsGasof 1510 ~  bubmorexa LIOK
’ https://m.edso0.ru/00add8b2
JIACCOLMALAN
. bubamoreka [TOK
14 [TonsiTue o ruaponuse conen 17.10 https://m.edso0.ru/00add9od4
N bubarorexa [TOK
15 O0001IeHNE U CUCTEMATH3ALNS 3HAHUI 22.10 https://m.edso0.ru/00addd12
16 IIpaxTudeckas padora Ne 1. «Permenue 2410 Bubnnorexa [IOK
IKCIEPUMEHTAIIBHBIX 33149 ' https://m.edsoo.ru/00addbfa
17 | Onenmpomerescos mccommms 5.11 bumorea LIOK
' ' https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIMU B PACTBOPAX»
18 OO61mas xapakTepuCcTHKA TaIOTeHOB. 711 bubanorexa [JOK
XMMHUYECKHe CBOMCTBA HA MIPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2
19 | oo eaoiorsa, nomymenne 1p11 ~ bubmorexa LIOK
’ ya ’ ' https://m.edsoo.ru/00ade104
PUMEHEHHE
20 glPIziTzzz;iagoﬁ?oT; Iﬁicig;’;e;’f eHue eé 14.11 Eubmzorexa LIOK
oy 3V ' https://m.edso00.ru/00ade348
CBOMCTBY
21| peasa com onmm s pearenton man 1911 ~ bubmorexa LIOK
PCaKIuH, A p A ' https://m.edsoo.ru/00ade488
HU30BITKE
22 OO6mas xapakTepucTHka 3eMeHToB VIA- 2111 bubnmoreka [TOK

TpyIIBI

https://m.edsoo.ru/00ade64a
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AJ'IJ'IOTpOHHI)Ie MOJ_'[I/I(l)I/IKaHI/II/I CCPBhI.

. . bubmuoreka [TOK

23 Haxoxxnenue cepsl u €€ COGE[I/IHCHI/II/I B 26.11 https://m.eds0o.ru/00ade64a
npupoje. XUMHYECKHE CBOMCTBA Cepbl

24 CepoBonopo, cTpoeHHe, pU3HIecKie 1 2811 Bubmmorexa IIOK
XUMHYECKHE CBOHUCTBA ' https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KACIOTA, GU3NIECKUE Bubmmorexa [IOK

25 . 3.12 )

1 XUMHYECKHE CBONCTBA, TIPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PeaKIHH, JekKallie B OCHOBE
MPOMBIIIJICHHOTO CII0co0a TOTyYeHHS Bubmmorexa [IOK

26 . 5.12 )

CEepHOil KUCIIOTBHI. XUMHYIECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaIOIIeH cpelibl COSIMHEHNUSIMHE CEPBI
Brrunciaenue MaccoBOl 101U BBIXOJa bubnnorexa [IOK

27 10.12 )

OPOAYKTA PEaKIIUH https://m.edsoo.ru/00adec8a

28 rpynms Avor puenpocrpanene s e 117 bubmorexa LIOK

PYTIIBL. > pactipoctp ' B TIPHpOAE, ' https://m.edsoo.ru/00adeeat
(usnyeckre 1 XUMHYECKUE CBOWCTBA

29 AMMUaK, ero Gu3NIecKue U XUMHUIECKUE 17.12 Bubmmorexa [IOK
CBOJCTBa, MOyYCHHE U IPUMCHEHNUE ' https://m.edsoo.ru/00adf004

0 lonyaenme e, woyseme er 1917 PromoreralloK

Y > H3YH ' https://m.edsoo.ru/00adf180
CBOHCTB»

31 A3OTHas KHCIIOTa, e€ ru3ndecKue u 2412 Bubmorexa [IOK
XHUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp3oBaHe HUTPATOB M COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIbHBIX YI00pEHUH. 26.12 Bubnnorexa [IOK
XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIICH ' https://m.edsoo.ru/00adf518
Cpezbl COeAMHEHUSIMU a30Ta

3 rerore gamcne nmaee 1401 Dubmorexa IOK

Lo ' https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJy4eHHE
ST S — 1601 BromoreralloK
PRIILELIX YIOOP - S4p ' https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl pocharamu

35 Yraepon, pacnpocTpaHEHHE B IPUPOJE, 21.01 bubanorexa [JOK
(u3HUECKre ¥ XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOUCTBA. DKOIOTHYECKHE 23.01 bubmorexa LIOK

l'IpO6J'I€MI)I, CBA3AaHHBIC C OKCHUJIOM YTIJICpOJa

https://m.edsoo.ru/00adfebe
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(v)

. Bbubnnorexa [JOK
37 YronpHas KUCIOTa U e€ CoNn 28.01 https://m.eds00.ru/00ae006¢
38 oy emenora ra 30.01 Bubsmorexa LIOK
i y : " ' https://m.edso0.ru/00ae027¢
KauectBeHnHas peakuus Ha KapOOHAT-HOH
IlepBoHauaNbHBIC TOHATHS 00 OPTaHUYECKUX bubmuoreka [TOK
39 4.02 )
BEII[ECTBAX KaK O COSTHHCHUSX yriieposa https://m.edsoo.ru/00ae054e
. bubnuorexa [JOK
40 Kpemuuii u ero coennueHus 6.02 https://m.eds00.ru/00ae080a
41 oxenepmentam, st o Tt 110 | Dubmorexa IOK
pHY A ' https://m.edsoo.ru/00ae0bf2
«BaxHe#iue HeMeTaIbl U UX COCTUHCHUS

42 KontponsHas pabora Ne3 mo teme 13.02 Bubmmoreka [IOK
«Baxkgelye HeMeTaulbl U UX COCIUHEHU» ' https://m.edsoo.ru/00ae0el18
OO61rast XapaKTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB. MeTanyeckast bubaroreka [TOK

43 18.02 )

CBSI3b M METAJUINYECKAs KPUCTAIUTNYECKAs https://m.edsoo.ru/00ae103e
peméTka. OU3MYECKUE CBOMCTBA METAIIIOB

4 Omespoxmmeckat put ranpwcri 200z | DromorexallOK

JICKTP PAL Hanp ' https://m.edsoo.ru/00ae1156
METAaJIOB
OO0111e CrIoco0bI MOTYYCHUS METAILIOB.

45 CmnaBel. Beraucnenust o ypaBHEHUSAM 2502 bubanorexa [JOK
XUMHUYIECKHUX PEaKInii, eCIT OJIMH U3 ' https://m.edsoo.ru/00ae1156
peareHTOB COACPIKUT MPIUMECH

Bbubnuoreka [IOK

46 [oHsTHE O KOPPO3UHU METAIJIOB 27.02 https://m.eds0o.ru/00ae1278

bubanorexa [TOK

4 [lenoursie meTanel 4.03 https://m.edsoo.ru/00ae14b2

bubanorexa [TOK

48 OKcuJibl ¥ TUIPOKCHUIBI HATPUS U KaJlus 6.03 https://m.edso0.ru/00ae14b2

49 [llenounO3eMeNbHBIE METAIIIBI — KAJIBITUN U 11.03 Bubnuoreka [IOK
MarHui ' https://m.edsoo.ru/00ae15e8

. bubanorexa [JOK

50 Baxxueiliye coeMHEHNS KAIbIUs 13.03 https://m.eds0o.ru/00ae15e8

51 O0001ICHHE ¥ CUCTEMAaTHU3alHsI 3HAHUH 18.03

52 JK€ctkocTh BOJIBI M CHOCOOBI €€ ycTpaHEeHUs! 20.03 bubanoreka [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

https://m.eds00.ru/00ae1886

53 IIpaxTrdeckas padbora Ne 6 o Teme 1 2503 Bubmmorexa [IOK
"YKECTKOCTD BOIBI M METOJIBI €€ yCTpaHEeHH" https://m.edsoo.ru/00aelae8
. Bubmmorexa [IOK
>4 Amomumnii ! 27.03 https://m.edscl)lo.ru/Oan1064
55 AmdoTepHbie cBOIiCTBa OKCHIA U 1 8.04 bubanorexa [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [TOK
56 Keneso 1 10.04 https:// m.edscl)lo.ru/OanldSG
57 Oxcuppl, THAPOKCUIBL U conn xenesa (1) u 1 15.04 bubaroreka [TOK
sxenesa (11) https://m.edsoo.ru/00ae35e6
58 O0001IIeHNE U CUCTEMATH3ALMA 3SHAHNUA 1 17.04
59 tencpimenratumi sata o et 1 204 | DuomorerallOK
«BaxkHele MeTanabl U UX COSTUHEHUS hitps://m.eds00.ru/00ae3des
BbIunciieHusI 10 ypaBHCHHUSIM XUMUAYECKHUX
peaKIuii, €cIi OJIUH U3 PEarcHTOB JaH B Er6amorexa LIOK
© | o e 1 MOt ipsiimedsonooe s
MPOAYKTA PeaKInu
61 O0001IeHIE ¥ CHCTeMAaTH3AIHsI 3HAHUH 1 29.04
62 KOHTpOJELHasl pabota Ne4 o Teme 1 6.05
«BaxHeime MeTauTbl 1 UX COSAHHEHIS)
63 Bewecrsa u Marepuaisl B IOBCEJHEBHOU 1 8.05 Bubnuorexa [IOK
JKU3HH YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOe 3arps3HEHNE OKPYKaIoIeH 1 13.05 Bubmmorexa [IOK
Cpeibl https://m.edso0.ru/00ae4270
65 Pomb XMMUM B pemIeHUN 3KOJIOTHYECKIX 1 15.05 Bubmmorexa LIOK
pobiaemMm https://m.edsoo.ru/00ae4270
66 PezepBHbIit ypok. O000mIeHNE 1 1 20.05 bubanorexa [JOK
CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHbIit ypok. O600mEeHne n 1 22 05 bubanorexa [JOK
CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600menune u 1 2705 Bubmmorexa LIOK
CHCTEMATH3allns 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM MPOI'PAMM 9 KJIACC

Kon
NMPOBEPSIEMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pesyJibTara
1 Ilo Teme: «BemiecTBO U XUMHUYECKAS PEAKLIHSI»
PacKpBIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHSATUI: PacTBOP, AJNEKTPOJIUTHI, HEAIEKTPOIUTHI, SJICKTPOIUTUYECKAsT JUCCOLUAIIS, PEAKIIUd HOHHOTO
11 oOMeHa, KaTaiam3aTop, XMMHUYEeCKOe paBHOBecHEe, OOpaTUMBIE W HEOOpaTHUMBIE PEaKIHH, OKHCIHTEIHHOBOCCTAHOBUTEIBHBIC PEAKIUH, OKHCIHUTEINb,
BOCCTAHOBUTEIIb, OKHCICHHEC W BOCCTAaHOBJIICHHE, aJUIOTPOIUS, aM(pOTEpHOCTh, XHMHYECKas CBs3b (KOBAJCHTHAs, HWOHHAS, METaJUTHIecKas),
KpUCTAJUTMUECKAsl pEIIETKA, CIUIaBbl, CKOPOCTh XUMUUECKON PEaKLUU
1.2 WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHI U PUMEHSTh 3TH MOHATHS MPU ONMMCAHUU BEILIECTB U UX MPEBpaleHUI
1.3 COCTABJIATh YPABHEHUS JCKTPOJUTUICCKOM TUCCOIMAIIUYU KHCIIOT, MIEI0YCH U COJIeH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKI[Hii HOHHOTO 0OMeHa
14 PacKpBIBAaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKII MOCPEICTBOM COCTABICHHS JJIEKTPOHHOTO OaJlaHCa STHX PEaKIHi
15 IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH PEAKIIUU
2 ITo Temam: «HemeTamiel U MX cOeAUHEHUS» U «MeTalabl U UX COSTUHEHUS
21 XapaKTepu30BaTh (OMUCHIBATH) 06H11/£e U CTICU(PIUECKUEC XUMUICCKIE CBOP'ICT?a MPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPKAAsl ONUCAHUE NIPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI
2.2 COCTaBJISITh YPABHEHUS PEAKIIUM, MOATBEPKAAIOIINX CYIIECTBOBAHUE F'€HETUYECKON CBSI3U MEK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB
2.3 MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTHU OT UX CTPOCHHS], BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAICHUH B Pa3IUUHbIX YCIOBUIX
CJIeZIOBaTh TPABHJIAM TIOJH30BAaHUS XUMHUYCCKOW IMOCYHON W 1abOpaTOpHBIM OOOpyIOBaHWEM, a TaKXKe IpaBHIaM OOpaIleHHs C BENIeCTBAMH B
24 COOTBETCTBUH C HHCTPYKIHSMH TIO BHIITOJTHEHHUIO TA0OPATOPHBIX XHMUYECKHUX OMBITOB IO TIOJYYECHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (aMMHaKa
U YTJICKUCIIOTO Ta3a)
MPOBOIUTE PEAKIWH, MMOATBEP)KAAIONINE KAYECTBEHHBIH COCTAB PA3NMYHBIX BEIIECTB: PACIIO3HABATH OINBITHBIM ITyTEM XJIOPHI-, OPOMUI, HOAWI,
2.5 kapOoHat, (ocdar, cunmkar, cyiab(ar, THAPOKCHINOHBI, KATHOHBI aMMOHHS, MOHBI U3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpaxX
HEOPraHUYECKUX BEILECTB
3 ITo Teme: «XuUMUs 1 OKpY>Karolas cpeaa
3.1 pacCKpbIBATh CMBICI OCHOBHBIX XMMHUecKuX NoHsATHI: [TJIK BemecTBa; KOppo3us METaNIOB
MPUMEHSITh OCHOBHBIC OTIEPAIIMH MBICIHTEIBHON EATSIFHOCTH — aHAJIH3 M CHHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMATU3AIHIO, BRIBICHUE IPUIHHHO-
3.2 CJICZICTBEHHBIX CBS3€H — JUISI M3YYCHUSI CBOICTB BEIIECTB M XUMHUYCCKIX PEAKIUI;, eCTCCTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOJIOCHUE, H3MEPCHUE,

MOJICIUPOBAHNE, SKCTIEPUMEHT (peaJbHBIA U MBICICHHBII)










