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r. Kapaues 2023

MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XuMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS COCTaBJECHA Ha
OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTENbHOM MPOrpamMMbI
OCHOBHOTO 00miero odpaszoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON paboyeil mporpaMMbl BOCIUTAHUA U C YYETOM KOHIICTIIMM TMPENojaBaHus
y4eOHOro npeaMeTa « XuMush» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma mo XuMuu AA€T MPEJCTABICHHE O IEJsSIX, OOIIEed CTpaTeruu OOydeHWUS,
BOCIIUTAHUSI U Pa3BUTHUS OOyYalOIIUXCA CPEACTBAMHM y4eOHOro IMpeaMeTa, YCTaHABIMBACT
00s13aTeNbHOE TIPEAMETHOE COJIEpKaHKe, MTPEAYyCMaTPUBACT PACIIPEICIICHHE €ro Mo Kiiaccam
U CTPYKTYpUpPOBAaHHME IO pa3feiaM M TeMaM [OporpaMMbl MO XUMHUH, ONPEAEIIAET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKU COJCP)KAHUS, PEKOMEHIYEMYIO
MOCJIE0BATEILHOCTh U3YUCHUSI XUMUU C YUYETOM MEXMIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKH Y4EOHOTO MPOIeCcca, BO3PACTHRIX OCOOEHHOCTEH 00YyJarOIIUXCsl, ONPEACIISET
BO3MOYKHOCTH TIPEIMETa JJIs peaju3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBareNbHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO oOOIero oOpa3oBaHMs, a TaKkKe
TpeOOBaHUM K pe3yJibTaTaM OOY4YeHHMS XMMUU Ha ypOBHE IeJed H3ydeHHs MpeaMeTra U
OCHOBHBIX BHUJIOB y4€OHO-IO3HABATEIbLHOU JESITEIHbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XUMUU CITY>KUT OCHOBOM JjIsi (POPMUPOBAHUS MUPOBO33PEHHUS 00YyUaIOMEerocs,
€ro MpejCTaBICHUI 0 MaTePUATbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (JOPMUPYEMbBIC
XUMUEW TPEJCTaBICHUS O B3aUMOIPEBPAIICHUSAX JHEPTUM U 00 DBOJIOIMU BEUIESCTB B
NpUpPOJIe, O MyTAX PElIeHUs rI00albHBIX MPOOJIeM YCTOWUYHMBOTO Pa3BUTHUSI YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, THUIIEBOM W DKOJIOTMYECKOW O0e30macHOCTH, MpodsieM
31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET peai3allii BO3MOXHOCTEH Il caMOpa3BUTHUA U (POpMHUpPOBAHUS
KyJbTYPBI IUYHOCTH, €€ 0011el U GYHKINOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJd B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
obOyyJaroruxcs, HAaBBIKOB ux CaMOCTOSITEIIbHOM yaeOHOI NEeSTETbHOCTH,
AKCTIEPUMEHTAJIBHBIX W MCCIIEIOBATEILCKUX YMEHHUH, HEOOXOIUMBIX KaK B IOBCEIHEBHOMU
YKW3HU, TaK U B TPO(PEeCCHOHATBLHOMN e TeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyIHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJISIa Ha EJUHCTBO NPHUPOJBI M 4YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B
(GhOpMHPOBAHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONUXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPUPOJIC, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B JKOJOTHYECKOE OOpa3oBaHUE
00yJarommXxcs.

JlanHble HarmpaBJieHUs! B 00y4YE€HUH XUMHHM 00€CTIeUnBAIOTCS CHEUPUKON COIep KaHus
y4eOHOro mpeaMeTa, KOTOPBIN SBISETCS MEAAaroruyeckK aJalTHUPOBAHHBIM OTpaKEHUEM
0a30BOI HayKH XMMUU Ha ONIPEACIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111ero o0pa3oBaHusi OPUEHTUPOBAH HA OCBOCHUE
00yJarouMMUCs CHCTEMbl MEPBOHAYAIBHBIX MOHATUNH XWMHUHU, OCHOB HEOPraHMYECKOU
XUMUHU U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MTOHATUN OPraHUYECKON XUMHUH.

CtpykTypa coaepkaHus IporpaMMbl 10 XUMHUHM ¢(DOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxonaa K €€ nzyueHnto. CoaepKaHUE CKIIAJIBIBAETCS U3 CUCTEMbI MOHATUN O XUMHUYECKOM
DJIEMEHTE W BEUIECTBE M CHUCTEMbI MOHATUM O XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHU30BaHbI 110 MPUHIHUITY MOCIEA0BATEIBHOTO Pa3BUTHUSI 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— IpeJICTaBIICHUN 00 AIEKTPOJIUTUYECKOMN TUCCOLUAIINU BEIIECTB B pacTBOpaXx.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIMPUYECKU IOIYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJIHOTO YPOBHS K JPYromy,
BBITIOHSSA (PYHKIIUU OOBSICHEHUS! U TIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSI M BO3MOXKHOCTEN
MPAKTUYECKOTIO MPUMEHEHUS U MOJTYyUYECHUS U3YyYaE€MbIX BEILIECTB.

OcBoeHue mporpaMmbl MO XUMHH CIOCOOCTBYET (DOPMUPOBAHUIO TMPEACTABICHUS O
XMMHAYECKOM COCTABIIIOLIEH HAYYHOM KapTUHBI MHpaA B JIOTUKE €€ CUCTEMHOW MIPUPOIBI,
LIECHHOCTHOI'O OTHOIIECHUS K HAYYHOMY 3HAHWIO M METOJaM TO3HaHus B Hayke. M3yueHue
XUMUH TMPOUCXOAUT C MPUBJICUYECHUEM 3HAHUM U3 paHEEe M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mupy», «buonorus. 5—7 knacce» U «duzuka. 7 Kiace».

[Tpu u3yueHnn XUMHUHN MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HAyKU
KaK 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKON JEATEIbHOCTH YEIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajada ydyeOHOro MpeaMeTa COCTOUT B
(GbOpMHUPOBAHNUN CHCTEMbI XUMUUYECKHUX 3HAHUN — BAXKHEUIUX (HaKTOB, TIOHSITHI, 3aKOHOB H
TEOPETUYECKHUX TOJOKEHUN, ITOCTYIHBIX O000IEeHNH MHPOBO33PEHUYECKOTO XapaKTepa,
S3bIKa HAyKW, B MPUOOIICHUHM K HAyYHBIM METOJaM IMO3HAHWUS TMPU H3YUYCHUM BEIIECTB U
XUMHUYECKUX peakiuii, B (HOPMUPOBAHMM W PA3BUTHM I[103HABATEJIbHBIX YMEHHM U HX
NPUMECHEHUU B Y4eOHO-TIO3HABaTEJIbHOW W Yy4eOHO-HCCIIEeN0BATEIbCKON NIEsSTEIbHOCTH,
OCBOCHHH MPABHII OE30TIaCHOTO OOPAICHUS C BEIIECTBAMH B TIOBCEAHEBHOM KU3HU.

[Ipu m3ydyeHNM XUMHUHM HA YPOBHE OCHOBHOTO OONIET0 0Opa30BaHUs BAXKHOE 3HAUYCHUE
npuoOpeNn Takue 1elu, Kak:
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—  (¢dopMHpOBaHHME  HMHTEIUIEKTYaJbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEIICHHUM, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;

— HamnpaBJICHHOCTh OOYyYEHHS Ha CHCTEeMaTH4ecKoe MpHOoOIIeHne OOydaronmxcst K
CaMOCTOSITEJIbBHOM  MO3HABATEIIbHOM  JACATEIIbHOCTH, HAyYHbIM METOJAAM ITO3HAHHS,
bopMHPYIONTUM MOTHBAIIIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUHM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO OOYYAIONIMMUCS OIbITa
pPa3HOOOpa3HOM IESITENILHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIMI ), UMEIOIUX YHUBEPCAIHLHOE 3HAUCHUE JIJIS PA3JIMUYHBIX BUJIOB JEATEIIHHOCTH;

— ¢dopmupoBaHue 001Iel GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSACHITHL U OICHUBATH SBJICHUS OKPYXKAIOIIEIO MHUPA, HCIOJIB3YS
3HAHUS U OIBIT, MOJYYEHHBIE MPU U3YUYEHUHU XUMUU, TPUMEHSITh UX MPU pelIeHUU podiieM
B IIOBCETHEBHOW JKU3HU U TPYIOBOM ACATEIBHOCTH;

— ¢dopmupoBaHHe Yy OOYYaIOIIUXCS TYMAHUCTUYECKHX OTHOIICHUHN, MOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM /I BRIPAOOTKHU SKOJOTUYECKHU 11€J1eCO00Pa3HOro MOBEICHUS
B OBITY M TPYJOBOM JESITEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0POBbS M OKpY’KaloIen
IIPUPOJHOM CPEJIbL;

— pa3BUTHE MOTHBAIMM K OOY4YEHHUIO0, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHUSI OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO6miee 4nciio YacoB, OTBEIEHHBIX MJI1 M3ydeHUs XuMuu B 9 kimacce — 34 yaca + 34
yaca caMOITOJrOTOBKH.
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COJEPXKXAHUME OBYUYEHUA

9 KIIACC

BemecTBO U XMMHUYECKas] peaKUMs

[lepnognuecknuit 3akoH. Ilepmommyeckas cucrema xumuueckux syemeHToB /[l M.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalaus, KAJIbLUSI U UX COCAUHEHHN B COOTBETCTBUH C
MOJIO’KEHHEM JIEMEHTOB B [leproinuecKkoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJIBI XMMUYECKOW CBA3U. THIBI KPUCTAUIMUECKUX PEIMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOW PEIIETKA WM BHUJIA XMMHUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA
BEILIECTB, OTHOCSIINXCS K PA3JIUYHBIM KJIACCAM HEOPTaHUYECKUX COEIUHEHHN, T€HETUIECKas
CBSI3b HEOPTraHNYECKUX BELIECTB.

Knaccudpukanys XMMHYECKUX PEaKUUM IO pa3IdyHbIM NpU3HaKaM (M0 4YHCIy U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo H3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKUX DJJIEMEHTOB, [0 OOpaTUMOCTH, IO Yy4YacCTHUIO
KaTanu3aTropa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue 0 ckopoctT XxXUMHUecKoi peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATre O rOMOreHHBIX M T€TEPOTeHHBbIX peakuusx. llonarue o
katanuse. [lonstne o0 xXumuyeckoM paBHOBeCHMU. DaKTOpbBI, BIUAKIOIIAE HA CKOPOCTH
XAMHUYECKOMN PEAKIMU U MOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIE PEAKIMU, SJEKTPOHHBIA OalaHC OKHUCIWUTEIbHO-
BOCCTAaHOBUTEIBLHOU pEaKIu. CocraBieHue YpaBHECHUI OKHUCIIATEINBHO--
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIUEM METO/IA MIEKTPOHHOTO OalaHca.

Teopust ANEKTPOIUTUYECKOW AUCCOLMALUU. OJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. Me€XaHU3M AUCCOLMAIMNA BEUIECTB C PA3JIMYHBIMU BUIAMU XUMHYECKOU
cBsi3u. Crenenpb nucconuaruu. CHIbHBIC U CJIa0bIe AJIEKTPOJIUTHI.

Peakiiuu noHHoro ooOMeHa. Y cioBHs IPOTEKAHUS PEaKUii HIOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIC NOHHBIE ypaBHEHHUs peakiuii. CBOWCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
IPEACTaBICHUH 00 3JICKTPOIUTHYCCKON aucconmanui. KadecTBeHHBIC peaklMy Ha HWOHBI.
[ToHsiTHE O TUOPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJSMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METa/UIOB M HeMeTawioB (Tpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
WCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW PEAKIMU OT BO3JCUCTBUS PA3TUYHBIX
(GbakTopoB,  HUCCJIEIOBAHME  AJIEKTPOIMPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMAIIMN KUCIOT, IIeJoueld U cojiell (BO3MOXKHO HMCHOJB30BaHUE BHUIEO MATEPHUAIOB),
MIPOBEJICHHUE OIBITOB, WILTIOCTPUPYIOMNUX MPU3HAKU MPOTEKAHUS PEaKIii HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbACIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WILUTFOCTPUPYIOLIUX
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IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi (TOpeHHe, peakluu paslioKeHus,
COCIMHEHMS), paACMO3HABaHHE HEOPraHWYECKHX BEIIECTB C TMOMOUIbI0 KaueCTBEHHBIX
peaKkiuii Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemertanibl U MX coeiuHEeHUS

OOmias xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
creneHn okucieHus. CTpoeHHe u (QU3UUYECKHEe CBOWCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMHUYECKHE CBOWCTBA Ha MpHUMeEpe XJIopa (B3aUMOJCUCTBUE C METalllaMH, HEMETaJIaMH,
niesnioyamu). Xjopooaopod. CoisiHass KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYECHHE,
npuMmeHeHue. [leficTBue XJiopa W XJOPOBOJAOPOJa Ha OpraHvM3M uyernoBeka. BaxHeimiue
XJIOPUJIBI U UX HAXOXKACHHUE B IPUPOJIC.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OoKucieHusa. CTpoeHue U PU3NYecKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJIa U Cepbl. AJUIOTPONHBIE MOAM(PUKAIMU KUCIOpPOJAa U Cepbl. XHUMUYECKHUE
cBoiictBa ceprl. CepoBOAOPO, CTPOCHHUE, (PUBUUYECKUE U XUMUYECKUE CBoMcTBAa. OKCHIIBI
Cepbl KaK TPEACTaBUTENN KHCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3NYECKHUE U
XUMHYECKHE CBOMCTBA (00IIME Kak MPEACTAaBUTENS Kiacca KHCIOT M CIEHUu(UIECKHUE).
XUMUYECKUE peaklnu, Jie)Kalllue B OCHOBE NMPOMBIIUIEHHOTO CIOCO0a MOIy4YEeHUsI CEPHOM
kucaothl. [Ipumenenune cepHoil kuciaoTel. CoJM CEpPHOM KUCIOThI, KAUECTBEHHAs! Peakius Ha
cynsdar-uoH. Haxoxaenne cepsl M €€ CoeMHEHUI B MpUpoe. XUMHUECKOE 3arpsi3HEHUE
OKpY)KaroIIel Cpenbl COSAMHEHHUSIMH Cepbl (KHUCIOTHBIC MO, 3arpsS3HEHHE BO3IyXa H
BO/I0EMOB), CIIOCOOBI €0 MPEAOTBPAIICHHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUs. A30T, pacHpoCTpaHEHUE B IpHUpone, (PU3NYECKHE U
xumuyeckue cBorcTtBa. KpyroBopoT azora B mpupoie. AMMUAK, ero (Gu3HYecKue u
XUMHYECKHE CBOWCTBA, MOJy4deHHe W mpuMeHeHue. Conm aMMOHHS, MX (U3NYECKUE U
XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha MOHbI aMMOHHUA. A30THas
KHCTIOTa, €€ MOoJdy4YyeHue, PU3nYeckue 1 XMMUYECKUe CBOMCTBA (001IMe Kak MpeACTaBUTENsS
KJ1acca KUcoT u cnenuduueckne). Mcnonb3o0BaHue HUTPATOB M COJICH aMMOHHS B KaueCTBE
MUHEPATBHBIX yI0OpeHuil. XUMHUeCKOoe 3arpsi3HEHUE OKPY)KAIOIIeH Cpeibl COeINHEHUSIMU
a3oTa (KUCIOTHBIC JOXKIM, 3arpsA3HEHUE BO31ayXa, MOuBbl U BOojg0EMOB). Docdop,
aloTponHbie Moaudukanmu ¢Gocdopa, ¢Guznueckrue W XUMUYECKHe cBouMcTBa. OKcHI
docdopa (V) u dochopnas kucnora, puzndeckne U XUMHUUIECKHUE CBOWMCTBA, MOJIYYCHHE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATBHBIX YI00PEHUI.

O6mast xapakrepuctuka 3aeMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTEMEHM  OKUCJICHHA.  YTIEpoi,  auIOTpONHbIE  MOJIHU(UKAINH,
pacnpocTpaHeHHE B TpupoAe, (U3MYECKHEe ¢ XHMHYECKHE CBOWCTBA. AjcopOrmus.
KpyroBopor yriepoma B mpupone. Okcuabl yriaepoga, ux (pu3mMueckue M XUMHUYECKUE
CBOMCTBa, JCHCTBUE Ha >KUBBIE OPraHW3MbI, MOJYYEHHE U MPUMEHEHHE. DKOJOTHYECKHE
npoOJsieMbl, cBs3aHHbIe ¢ okcuaoMm yriepoaa (IV), rumoresa r100anbHOTrO MOTEIJICHUS
KJIUMaTa, NapHUKOBBIM 3¢ dekt. YrombHas kuciaota u e€ coilu, UX (usmueckue u
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XUMUYECKHME CBOWCTBA, MOJy4YeHWE W NpuMeHeHue. KadecTBeHHas peakiys Ha KapOOHAT-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIIJIEHHOCTH U CEILCKOM
XO3SMCTBE.

[lepBoHavasibHBIE TOHATHUSL 00 OPraHUYECKUX BELIECTBAX KAK O COCIMHEHUSIX YIIIepoa
(MeTaH, 3TaH, STWJIEH, AllETWIECH, 3TaHOJ, TJIMIEPHUH, YKCycHas kuciora). IIpupoansie
WCTOYHUKHU YTIEBOJAOPOAOB (Yrojib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTHl HX TNEPEpadOTKH
(6eH3UH), X pOJb B OBITY W TPOMBINLICHHOCTU. [loHSATHE O OWMOJIOTHYECKH Ba)KHBIX
BEIIECTBAX: HUpaX, OelKax, YriieBoJax — M UX POJU B KU3HHU 4YelloBeka. MatepuanbHoe
€JIMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢Qusmyeckue M XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE U IPHUMEHEHHE.
Coenunenusi kpemHus B mnpupoje. O6mme mnpencrabienuss o6 okcuiue kpemuus (1V) u
KpeMHueBoi kuciore. CWIMKAThl, X HCIOJIb30BAHHE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiume cTpouTenbHble MaTEpHAIbl: KEPAMHKA, CTEKJIO, IIEMEHT, OETOH, KeJIe300€TOH.
[IpobsieMbl 0€30MacCHOTO HCIOJIB30BAHUS CTPOUTEIbHBIX MAaTEpUAIOB B TOBCEIHEBHOM
KU3ZHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW  KHUCJOTHI,
MPOBE/ICHUE KAueCTBEHHBIX pEaKIMil Ha XJIOPHUI-UOHBI W HAONIOJEHHE MPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaxkaromue (Ppu3nueckue U XUMUYECKHE CBOMCTBA raJIoTEHOB U UX
COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB), O3HAKOMIIEHHE C OOpa3laMu
XJOpUAOB (TaJIOTEHUJIOB), O3HAKOMJICHME C oOpasiiaMu cepbl U €€ COCIMHCHHUSIMHU
(BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEepUaAIoOB), HaOIIOIEHHE TIpoliecca OOYTIMBAHUS
caxapa moJ JEHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTBI, U3YYEHUE XUMHUUYECKHUX
CBOMCTB pa30aBJIE€HHON CEpHOI KUCIOTHI, MPOBEACHUE KAUECTBEHHON pEaKIMU Ha CyJb(aT-
WOH U HaOJIIoJICHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PM3UYECKUMU CBONCTBAMU
azota, (ochopa u wux coeauHEHH (BO3MOXKHO WCIIOIB30BAHHUE BHUICOMATEPUATIOB),
oOpasiamu a30THBIX U (oCPOpPHBIX YI0OpeHUH, MoIydeHre, coOupaHue, pacro3HaBaHue U
M3yYE€HHUE CBOMCTB aMMHaKa, MPOBEJEHHE KAYeCTBEHHBIX PEAKIIUM HAa HOH aMMOHHUS U
dbocdar-uoH U U3ydeHrue NPU3HAKOB UX MPOTEKAHUsI, B3aUMO/ICUCTBHUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTHI C MeIbI0 (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUANIOB), HM3y4Y€HHE
MOJeNeld KPHUCTATMYECKUX PEImETOK anMasza, Tpadwura, QyuiepeHa, O3HAKOMIICHHE C
POIIeCCOM acopOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M yCTPONUCTBOM
NpPOTHUBOrasa, MojJydyeHue, coOMpaHue, paclo3HABAHUE W HM3YyUYEHUE CBOMCTB YIJIEKHCIIOIO
raza, MpPOBEJICHUE KAYeCTBEHHBIX peakIuii Ha KapOOHAT M CWJIMKAT-UOHBl W HW3Yy4YCHHE
MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHUEH CUIMKATHON MPOMBIIIIEHHOCTH,
pelIeHre SKCIEPUMEHTANIbHBIX 33]1a4 10 TeMe «BakHelme HeMeTallIbl U KX COSUHECHHUS.

MeTaJibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTUKAa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
nonoxeHust B llepuomnueckor cucreme xumudeckux snemeHtoB J[. M. Menneneesa u
ctpoeHusi atomMoB. CrTpoeHue MeTaioB. MeTaminyeckas CBsI3b M MeTajuIMdecKas
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KpUCTaJUIMYECKasl pEeIETKA. DIEKTPOXUMUYECKANA Psii HAPSDKEHUI MeTaioB. Pu3nyeckue
U XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl noiydeHus metamioB. [loHsTue o
KOPPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBsl (CTajlb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaLIBL: MOJIOKEHUE B [lepnognueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHE HX aTOMOB, HaxOXAcHUWE B mnpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus W Kanus). OKCUAbl U THAPOKCUIBI HATPUSA U
kaius. [[pyuMeHeHne menoYHbIX METAIIOB U UX COCTMHEHUM.

[IlemoyHO3eMENBHBIE METAJUIBI MAarHuil M KaJbLMHK: MOJIO)KEHUE B llepuogmueckou
cucteMe xumMudeckux 3iemeHToB . Y. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKJICHUE B
npupone. DHU3NUECKHE W XUMHUYECKME CBOMCTBA MArHusi W Kalblud. BaxHewnmine
COCIMHEHMS Kajblusi (OKCUZ, TUAPOKCHH, coin). JKECTKOCTh BOJABI U CIOCOOBI €&
YCTpPaHECHUS.

AoMUHHN: TIONOKEHUE B llepmoanueckor cucTteMe XHUMHYECKHX dieMeHTOB [I. .
MenpaeneeBa, CTpOEHHME aToMa, HaxOXACHHE B Tmpupoje. PU3NUECKHUE U XUMHUYECKHE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUIPOKCH/IA ATFOMUHUSI.

Kenezo: mnonoxenue B llepuoguueckoit cucreme xumMuueckux saemeHtoB . .
MenpaeneeBa, CTpOEHHE aToOMa, HAaXOXJIeHUE B npupoac. Dusnyeckue U XHUMHUYECKUE
cBoiicTBa >kene3a. Oxcuapl, TUApoKcuasl U conu xene3a (l1) u xenesza (Ill), ux cocras,
CBOICTBA U MOJIYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 0o0pa3liaMyd METAJJIOB W CIUIABOB, MX (PU3NYECKUMH CBONCTBAMU,
U3Y4YCHHUE PE3YJIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIB30BAHKUE BUICOMATEPHUAIIOB),
O0COOEHHOCTE B3aMMOJCHCTBUS OKCUAAQ KalblMsl M HATpUs C BOAOM (BO3MOXHO
WCIIOJIb30BaHUE BHUICOMATEPHATIOB), HMCCIEAOBAHHWE CBOMCTB JXECTKOW BOJBI, Mpolecca
TOpEHUs kKejne3a B KUCIOpoJe (BO3MOXKHO MCIOJIb30BAHUE BUACOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHMS KQUECTBEHHBIX PEAKIIMil HA MOHBI: MAarHUsl, KaJblIUsl, AIFOMUHMS, IIUHKA, KeJe3a
(I u xxene3a (I1l), meam (I1), HaOIrOAEHWE W ONMCAHUE MPOLIECCOB OKPAIIMBAHUS IJIAMCHH
WOHAMU HATpUs, KaIus M Kajablus (BO3MOXKHO WCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
uccieqoBanue amM(OTEpHBIX CBOMCTB THAPOKCHAA QIIOMHHUS M THAPOKCHAA IMHKA,
pELICHUE SKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe « BakHEeNIIne MeTaibl U UX COEAUHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

Bemectea u Marepuasibl B NOBCEAHEBHOW JKU3HM 4YeJOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUECKUX peakiiuii B ObITy. [lepBasi mOMOIIL TPU XUMUYECKUX
0’KO0Tax U OTPABJICHUSIX.

XUMUYECKOE  3arpsi3HEHUE  OKpyXkarolieil  cpeasl  (mpelaenbHas — AOMyCTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemeHnn SKOJ0THIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3luoB MaTepuasioB (CTEKJIO, CIUIaBbl METAIOB, TMOJUMEpHbBIE
MaTepHabl).
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Mesicnpeomemmnuwie céazu

Peamnsanpss MeEXNpeIMETHBIX CBA3CM NpU H3Yy4YEHMM XuUMHM B 9  Kiacce
OCYIIIECTBIISIETCS. YEPEe3 MCHOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
HNOHSTUMN, SBISIOIIUXCS CUCTEMHBIMHM JJII OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O
IUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHITHS: Hay4dHBIA (DakT, Tumoresa, 3aKOH, TEOpus,
aHaJlu3, CHUHTE3, KIacCUpUKauus, MNEPUOAUYHOCTb, HAONIOJEHUE, HKCIEPHUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHUE, MOJEb, SBJICHUE, NApPHUKOBBIM >3(PQeKT, TexXHOJIOrus,
MaTepuaibl.

®dusuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIHI,
PaJMOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOJIHUKH,
TUBJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAITIMUECKAsl pem€TKa, CIUIaBbl, (PU3UYECKHUE BEIMYUHBI,
eIMHUIIBI U3MEPEHUs, KOCMHUECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3 b1, CoHIIE.

buonorusi: ¢poTtocuntes, npixanue, obuochepa, 3KocucTeMa, MUHEPAJIbHbIE yI0OpEHMUS,
MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATETILHBIC BEIIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, IOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3ydbTaThl OCBOEHUS MPOTPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUsA
JOCTUTAlOTCSl B XOA€ OOydYeHUs XUMUU B E€JUHCTBE Yy4eOHOM M BOCIHUTATEIHLHOM
NESATEIbHOCTH B COOTBETCTBUU C TPATUIUOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B OOIIECTBE MpaBWJIaMU U HOpPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT MpPOIIECCaM CAaMOIIO3HAHUS, CAaMOPa3BUTHS M COLMATU3ALUU
00yvarommxcs.

JIM4HOCTHBIE PE3yJbTaThl OTPa)Kal0T TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCA
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PaCIIMPEHHUE ONBbITA NESATEIIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
HAayYHOMY HAacCJIEIUI0, TOHUMAHUs 3HAUYEHUs XMMHYECKOM HAyKHd B KU3HU COBPEMEHHOIO
oOuiecTBa, ClIOCOOHOCTH BJIa/I€Th JOCTOBEPHON MH(POPMAIUEH O NEPETOBBIX JOCTHKEHUAX U
OTKPBITHSIX MUPOBOHM M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

IPEJICTaBICHUS O COLMAJIbHBIX HOpPMax M IpPaBHJIaX MEXKJIUYHOCTHBIX OTHOILECHUMN B
KOJUIEKTUBE,  KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4e0HO-UCCIeIOBATEILCKON, TBOPUYECKOW W JPYTHX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM AESATENbHOCTU NPH BBINOJHEHUU YYEOHBIX, MMO3HABATENIbHBIX
3a/la4, BBIMNOJHEHUMH XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX IPOEKTOB,
CTpEMJICHUSI K B3aUMOINOHMMAHHUIO M B3aUMOIIOMOIIM B TMpoIecce 3TOM y4eOHOMH
JeSITEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHME W IMOCTYNKHA CBOMX TOBapHILNEH C
TIO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEICTBUN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33pEHUYECKHE TMPEACTABICHUS O BEIIECTBE U XMMHYECKOM  peakluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JJIS
NMOHMMAaHWs CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI TMPUPOJBI, B3aUMOCBS3SIX YEIOBEKa C MPHUPOJHON Cpeaow, o
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAlpaBJIEHHbIE HA MOJIYYEHHE HOBBIX 3HAHUN MO XHMUHU,
HEOOXOJUMbIE I OOBACHEHUS HAOII0aeMbIX MPOLECCOB M SBJICHUHN, MO3HABATEIBHOM,
UH(OPMAIMOHHOW M YMTATENIbCKOW KYJbTYpbl, B TOM YHUCJE HABBIKOB CaMOCTOSTEIbHOU
paboThl C Yy4eOHBIMM TEKCTaMH, CHPABOYHOUN JIUTEpPaTypOil, NOCTYNHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;
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WHTEpeC K OOYYCHHUIO U TTO3HAHUIO, JIF0O03HATEITLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOOOpa30BaHMIO, TPOCKTHOM M HCCIEAOBATEIbCKOW JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUEHHMS B TaJIbHEUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 370POBBIM 00pa3 >KW3HHW, OCO3HAHWE TIOCIEACTBHUN M HEMPHUATHE BPETHBIX
NpUBBIUEK (YIMOTPEOJICHUS aJIKOTO0Js, HAPKOTUKOB, KypEeHHUs ), HEOOXOAUMOCTU COOJIIOICHUS
npaBuil 0€30MaCHOCTH MpHU OOpallleHUH ¢ XMMHUYECKUMH BEIIECTBAaMU B OBITY M peasibHOMN
KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYECHUIO Mpodeccuil u TpyJa pa3InuyHOro pojia, yBaXKCHUE
K TpyAy W pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IMPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP WHIUBUIYAIBHOW TpPAaeKTOPUHU
MPOJIOIKEHUS O0pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTU K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycrenHoi npodecCuoHaIbHON AeATebHOCTU
U pa3BUTHS HEOOXOAUMBIX YMEHHM, FOTOBHOCTH aJalTHPOBAThCA B MPO(EeCCHOHAIBHOM
cpexne;

6) 3K0JIOrHYeCcKOT0 BOCIIMTAHUS

HKOJIOTUYECKHU 1IeJeCO00pa3HOe OTHOIICHUE K MNPUPOJe KaK HCTOYHHMKY >KM3HU Ha
3emiie, OCHOBE €€ CYyIlECTBOBaHUS, IOHUMaHKE [IEHHOCTH 3[J0POBOTO M 0€30macHoro oopasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UYECKOMY U TCUXUYECKOMY
3I0POBBIO, OCO3HAHKE IIEHHOCTU COOJIIOJIEHUS TIpaBuil 0€3011acHOTrO MOBEACHUS Mpu padboTe
C BEILIECTBAMU, a TAK)KE B CUTYalUSIX, YTPOKAIOIIMNX 310POBBIO U KU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJyYaeMble MPU U3YYCHUU XUMUU, JJISI PEIICHUS
3a7a4, CBSI3AHHBIX C OKPYXKAIOWIEH TMPHUPOJHOW CpEeNou, sl MOBBIIICHHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPhI, OCO3ZHAHMS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpoOieM u
NyTel UX PEHICHUs MOCPEICTBOM METOJIOB XHUMHUH, 3KOJOTHMYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TTO3HABATEILHON, KOMMYHUKATUBHOMN U COIIMATILHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanmpeaMeTHBIX pe3yJIbTaTOB BBIJACISIOT 3HAUYMMBbIC NJIs (POpMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAy4YHbIC TOHSATHS (3aKOH, TEOpHWs, NPHUHIUI, THUIOTe3a, (aKT,
CUCTEeMa, MPOIECC, AKCIEPUMEHT M APYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4Y€OHBIX MpeaMeTax M TO3BOJISIOT Ha OCHOBE 3HAHUN M3 ATUX MPEIMETOB
dbopmMupoBaTh MPEACTABICHUWE O IIEJIOCTHOM HAyYHOW KapTHHE MHUpa, U YHUBEPCAJIbHbBIC
ydeOHble JeHCTBUs (TTO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOPHIE
obecreunBarOT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY TUTAHHPOBAHHUIO U
OCYIIECTBICHUIO YI€OHOM JESITEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble JJornueckue a1eiicTBUA:
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YMEHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHH 3HAHHIA:
pacKphIBaTh CMBICT XHMHYECKUX TIOHATHH (BBIICIATh WX XapaKTEpHBIE TMPU3HAKH,
yCTaHABIMBAaTh B3aMMOCBS3b C JIPYTUMH TIOHSATHSMH), HWCIIOJNB30BATh TMOHATHS IS
OOBSICHEHUS OTHCTbHBIX (AKTOB M SBJICHUN, BBIOMPATh OCHOBAaHWUS W KPHUTECPUH IS
KJIacCU(PUKAIMYA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKINA, yCTAHABIMBATH MPUYNHHO-
CJICICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3YYCHHS, CTPOUTH JIOTHUYECKUE PACCYKICHUS
(MHIyKTUBHBIC, ICTyKTUBHBIC, TIO aHAJIOTHH ), IeTIaTh BBIBOABI M 3aKITIOUCHYIS,

YMEHHE MPUMEHSTH B MPOIIECCe MO3HAHUS MOHATH (MPEAMETHBIC U METAIPEIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIIOJIb3YeMbIe B XHMHH, MPEOOPa30BBIBATH IMIUPOKO
MpPUMEHSEMbIE B XHMHH MOJICTBHBIC TIPEICTABICHUS — XHMHYECKHH 3HAK (CHMBOJ
DJIEMEHTa), XUMU4ecKkas GopMyia M ypaBHCHHE XHUMHUYECKON pPEaKIMd — TPU PEIICHUH
y4eOHO-TI03HABATENBHBIX 337]a4, C Y4ETOM 3THUX MOJICIBHBIX MPEJCTaBICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4aeMbIX 0ObEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKITUH, BBIBISATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-CIICICTBCHHBIC CBSI3U
Y TIPOTUBOPEYHSI B M3yYaeMbIX TPOIECCaX M SIBICHUSIX.

ba3oBble ucciienoBaTeIbCKHe 1eiiCTBUS:

yMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B KauyeCTBE OCHOBBI MJisi (DOPMHUPOBAHUS THIOTE3bl MO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OTBITA TIO TUTAHUPOBAHUIO, OPTAHU3AIIMN W TIPOBEICHUIO YUCHUUECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOJI0/1aTh 32 XOJOM IPOIIecca, CaMOCTOSATEILHO MTPOTHO3UPOBATh
ero pe3ynbTar, (GOpMyIHpPOBaTh OOOOIIEHHUS W BHIBOJABI MO PE3yJbTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIISATH OTUET O MPOJICIIAaHHOMN padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMPATh, aHAIM3UPOBATh W WHTEPIPETHPOBATH HH(GOPMAIMIO Pa3TUIHBIX
BUJIOB U (HOPM TMPEJCTABICHUS, TIOJyIaeMyI0 U3 PAa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMUYECKOTO COJIep)KaHMs, CIPaBOYHbIE TOCOoOus, pecypchl MHTepHera),
KPUTHYECKH OIICHUBATH MMPOTHBOPESYUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE MPUMEHSTh Pa3TUnIHbIC METOBI U 3aMPOCHI IPH MTOUCKE U 0TOOPE MHGOPMAITHH
¥ COOTBETCTBYIOIINX JTAHHBIX, HCOOXOIUMBIX JIJIS BBIMOJTHEHUS YIeOHBIX M MTO3HABATEILHBIX
3a7ad  OmpeNeEHHOr0 TWIA, MPUOOpPETEHHWE OmbiTa B OOJACTH  HMCHOJb30BaHUS
WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHH, OBJQJCHHE KYJIbTYpOH aKTHBHOTO
WCITOJI30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIPHO BBIOMPATh ONTHMAIIBHYIO
dbopmy mpeacTaBieHus HHGOPMAIMY W WLTIOCTPUPOBATH pPEIlacMbIe 3aJ1a4d HECIIOKHBIMU
cXeMaMu, IuarpaMmmamu, IpyruMu GopMaMu rpa@uku 1 uX KOMOMHAIMSIMUY;

yMEHHUE HUCIOJIb30BaTh M aHAJIM3UPOBATH B IpoIecce YUeOHON M HCCIIeIOBATEIHCKOM
NEeATeTLHOCTH HWH(OPMAIMI0O O BIMSHUM TPOMBINIJICHHOCTH, CEJIhCKOTO XO3SHCTBa U
TPAHCIIOPTa HA COCTOSTHIE OKPYXKAIOIICH MPUPOTHON CPEIbI.

KoMMyHHKATHBHBIE YHHBePcAJIbHbIE YUeOHbI€ eliCTBHUS:
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YMEHHUS 3a/aBaTh BOMNPOCHl (B XOJ€ Auanora U (WJIH) IUCKYCCUHU) MO CYUIECTBY
oOcyxxgaemMoil Tembl, (OPMYTUPOBATH CBOU NPEIOKECHHS OTHOCHUTEIBHO BBITTOTHEHUS
MPEJIOKEHHON 3a/1a4u;

YMEHUSI TPEACTABIATh MOJYyUYECHHbIE PE3yJIbTaThl MO3HABATENLHON JAESTENBbHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALMI0 pPEe3yJbTaTOB BBINOJIHEHUS
XUMUYECKOTO DJKCIepuMeHTa (7abopaTOpHOTO OmbITa, JgabopaTopHOW pabOTHI  TIO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIHLHOUN U
UCCJIEI0BATENbCKON JACATEIBbHOCTA IPU PEUICHUU BO3HUKAIONIMX MPOOJIEM Ha OCHOBE Y4ETa
OOIIMX MHTEPECOB M COIIACOBAHUA MO3UILIMMI (0OCYXJIeHHsI, OOMEH MHEHUSIMU, «MO3TOBBIC
HITYPMbD), KOOpPIAMHAIUS COBMECTHBIX JEUCTBHI, ONpENEICHUE KPUTEPUEB IO OLEHKE
KauyecTBa BBIIIOJIHEHHOM pabOThI U ApyTHUE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE  CaMOCTOSITEIbBHO  ONpENEeNsAiTh  LEeIu  JEATEIbHOCTH,  IJIAHUPOBAT,
OCYLIECTBJISATh, KOHTPOJUPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NesATENbHOCTh, BbIOMpaTh Haubonee 3(P(EeKTUBHbIE CMOCOOBI pEHIeHUs] YYEeOHbIX U
IIO3HABATEJIBHBIX 3a]a4, CAMOCTOSITEIBHO COCTABIIATh WIH KOPPEKTUPOBAThH MPEIIIOKEHHBIN
QJITOPUTM JEUCTBUM MpPU BBINOJHEHUHM 3aJaHUI C y4E€TOM IOJYy4YEHUS HOBBIX 3HAHMN 00
U3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIMIX, OLIEHHMBAaTh COOTBETCTBHE IMOJIYYEHHOTO
pe3ynbTaTa 3adBJICHHOW 1I€JIM, YMEHHUE UCIO0JIb30BaTh W aHAIM3HPOBATH KOHTEKCTHI,
IpeiaraéMple B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOEHUIO O00S3aTENBHOTIO COAEPIKAHUA,
YCTAHOBJICHHOTO JaHHOUW denepaibHOll paboueld MporpamMmol, BBIACISIOT: OCBOCHHBIC
o0yJarouMMucs HaydHbIE 3HAHUSA, YMEHHS M CIOCOObI NEWCTBHM, creuuduueckue s
npeaMeTHONW o0nacTu «XHUMHUSDY, BUIbI JESATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUS, €T0
UHTEpIIpEeTalliy, NpeoOpa3oBaHHI0O M TMPUMEHEHUI0 B pPaA3IMYHbIX Y4YEOHBIX U HOBBIX
CUTYaIUSIX.

K koH1y 00yueHus B 9 kjacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PAaCKpbIBaTh CMBICJII OCHOBHBIX XMMUYECKUX MOHITHI: XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, AaHWOH, IIPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PEaKIys,
XUMHUYECKas CBS3b, TEIUIOBOM 3(P(EKT peakiuu, MoJib, MOJISPHBIA 00bEM, pacTBOD,
AIIEKTPOJUTBI, HEAIEKTPOJUTHI, JJIEKTPOJIUTHYECKAss AMCCOLMALHNS, PpEeaKUuu
MOHHOTO OOMEHa, KaTalu3atop, XWMHUYECKOE€ paBHOBecHUEe, OOpaTHUMblE U
HEOOpaTUMBbIE PEAKIINH, OKHCIUTEIIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTED,
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIIEHUE, aJUIOTPONuUs, aM(pPOTEepHOCTb,
XUMHUYECKasi CBA3b (KOBAJEHTHAsl, WOHHAs, METaJJIMYecKas), KpHUCTaTnyecKas
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peleTKa, KOPpO3usi METAJIIOB, CIUIABbI, CKOPOCTh XUMHUECKON PEaKIu, MPeIeTbHO
nonyctumas konuentpauus [1JIK Bemecrtsa;

e WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XHUMHYECKHUX MOHITUH U NPUMEHSTH 3TU
MOHATHS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

e HCIOJBH30BaTh XHMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlIeHHUS (GOPMYJ BEIIECTB M
YPaBHEHUM XUMUYECKUX PEAKLUM;

e OIpEIENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTABA, MPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy coeuHeHul 1o GopmynaM, BUJ XUMHUECKOW CBSI3U (KOBaJCHTHAs, MOHHAs,
METaJJTMYecKasi) B HEOPTraHUYECKUX COCIMHEHUAX, 3aps]l MOHA MO XHUMHUUYECKOM
dbopmyIie, XxapakTep cpeibl B BOAHBIX pacTBOpaX HEOPTaHUUECKUX COCTUHEHUM, TUII
KPUCTALUTNYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

e packpbiBaTb cMbIcn [lepmogmueckoro 3akonma JI. WM. Mengeneesa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHUE: OINUCHIBaTh W XapaKTEPU30BaTh TaOIUYHYIO
dbopmy llepuoandeckoll CHUCTEMBbl XHMHUYECKHUX JJIEMEHTOB: pa3iuvaTh MOHSATHUSA
«rnaBHas noArpynna (A-rpymnma)» u «modbouyHas noarpynna (b-rpynna)», masnsie u
OOJBIINE IEPUOJIBI, COOTHOCUTH 0003HAYECHHS, KOTOPhIE UMEIOTCS B NIEPUOINUECKOM
Tabnuile, C YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XMMHYECKHUX
AJIIEMEHTOB (COCTaB U 3aps] Aapa, 00IlIee YUCIIO FIEKTPOHOB U paclpeiesICHUE uX 1o
AIIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB
AJIEMEHTOB U UX COCIMHEHUH B MPEAeIaX MajbIX MEPUOAOB U [IAaBHBIX MOATPYIII C
YYETOM CTPOEHUS UX aTOMOB;

e KJIACCH(PUIIUPOBATH  XUMHUYECKHE  DIIEMEHTHI, HEOPraHMYECKHE  BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKUCIly U COCTaBY yYaCTBYIOLIMX B PEAKIMU BEIIECTB, IO
TEeIIOBOMY d3(P(dEeKTy, MO0 MU3MEHEHUIO CTENeHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

e XapakTepu30BaTh (OMUCHIBATH) 00mMIME W crHenudUUecKrue XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPIKIasl ONMUCAaHUE MPUMEPAMU MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIA;

e COCTaBJISITh YpPaBHEHHUS DJEKTPOJUTUYECKOW ITUCCOIMAIIMM KHUCJIOT, IIeJodYer Hu
COJICH, TIOJIHBIE M COKpAIEHHBIE YPABHEHUS PEAKIMA MOHHOTO OOMEHA, ypaBHEHUS
peakiui, NOATBEPXKAAOIIUX CYIIECTBOBAHUE TI'E€HETHYECKON CBA3M MEKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

e PACKpBIBaTh CYIIHOCTb OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN IMOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInii;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BOZMOKHOCTHU
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUI B Pa3IMYHBIX YCIOBUSX;

e BBIUHCISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYKDO MAacChbl BELIECTB,
MacCOBYIO JOJII0O XUMHUYECKOro 3JeMeHTa Mo (opMmysie COEIUHEHHS, MACCOBYIO
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JIOJIF0 BEIlECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUID XHMHYECKOU
peakuuu;

e coOmofaTh INpaBUjia IIOJB30BAaHUS XUMHUYECKOW IOCYJOM U J1abopaTOPHBIM
00OpylOBaHUEM, a TAKXKE MpaBuia OOpALEHUS C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSMUA TIO BBIIOJIHEHHIO JIA0OPATOPHBIX XMMUYECKHUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOro Ias3a);

e IIPOBOJWUTH PEAKUHMH, NOATBEPKIAAIOIIME KAYECTBEHHBIM COCTAaB Pa3jIU4HbIX
BEILIECTB: PACIIO3HABATh ONBITHBIM MYTEM XJIOpUI-, OpOMMI-, MOAUA-, KapOOHaT-,
docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHbl aMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX
BEILECTB;

e IIPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIBHON JEATENBHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IlIEeHHE, CHCTEMATH3alUI0, BbISBICHUE MPUUYMHHO-CIIEACTBEHHBIX
CBA3€U — JUISl U3YYEHHUsI CBOMCTB BELIECTB W XMMHUYECKHUX PEAKIMUH, €CTECTBEHHO-
Hay4yHbIE METOJAbl T[O3HAHMS — HAOJIOJEHHE, W3MEPEHUE, MOJIETUPOBAHME,
HKCIIEPUMEHT (PEAJIbHBII U MBICTICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM nudpoBbIe
Ne /i P Beero Konrpoabnsie IIpakruueckue (uitepp )
MPOrpamMmbl oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. BenrecTBO 1 XUMHYECKHE PeaKIun
11 [ToBTOpenue u yrirydiieHre 3HaHUU 6 3 1 bubanorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bu6nmorexa LIOK
1.2 . 14 7 1
peakuuii https://m.edsoo.ru/7f41a636
Hroro no pasneny 20 10
Pa3nen 2. HemeTaibl U HX COeTUHEHUS
30 bu6nmorexa LIOK
n 15 1 4
TOTO O pasieity https://m.edso0.ru/7f41a636
Pa3nen 3. MeTaabl 4 X COeAMHEHUS
18 bu6mmoteka IIOK
n 9 1 1
TOTO O pasieity https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O 68 34 3 5

ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

» Xumus, 8 knacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE

obmectBo «M3narenscTBo «IIpocBerieHne»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Metoauueckoe nocobue k yueonuky O.C.["'abpuensna "Xumus. 8 knacce", AKITMOHEPHOE
obmectBo "M3narensctBo "[IpocBemenne"

Meroaunueckoe nocodue k yueouuky O.C.I"'abpuensna "Xumus. 9 kinacc", AKITMOHEPHOE

obmectBo "M3narensctBo "[IpocBemienne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

https://lesson.academy-content.

JOKYMEHT NOANMUCAH 3JEKTPOHHOU NOANUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPX/IEHA.
w MHPOBEPEHO B IIPOTPAMME KPUIITOAPM.
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Bnapeneu: MBaHoBa CBeTnaHa AnekcaHapoBsHa, MiBaHoBa, CBeTnaHa AnekcaHApoBHa, karachev-

fo@yandex.ru, 321400674952, 04812054935, MYHULUMNANbHOE BIOAXETHOE
OBLLEOBPA3OBATE/IbHOE YYPEXOEHWUE "CPEAHAA OBLLEOBPA3OBATE/IbHAA
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