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Pabouas mporpamma mo yuyeOHomy mpeamery "Xumus" (nanee COOTBETCTBEHHO -
nporpaMMa Mo XMMHUH, XUMHs) BKJIIOYAET MOACHUTEIbHYIO 3alUCKYy, COAEp)KaHUE OOy4YeHMS,
IUTAHUPYEMbIE PE3yIbTAaThl OCBOSHHSI IPOrPAMMBI 10 XUMUH.

[ToscHuTenpHast 3amuMcka oOTpakaeT oOmMe LeJd W 33Ja4d  HU3Y4EHUS XUMUH,
XapaKTEPUCTHKY TCUXOJOTUYECKUX IMPEINOCHUIOK K €€ M3YyYeHHIO OO0y4arolMMUCS; MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKKe HOAXOAbl K OTOOpY conAep)KaHUs, K OIpeleIeHUI0
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpPE TEMAaTHUECKOTO IJIaHUPOBAHUS.

Copneprxanue 00yueHMs pacKpbIBAET COAEP KaTENIbHbIE IMHUHU, KOTOPbIE MPeIararoTcs 1is
00513aTENbHOrO0 M3Y4EHHs] B KaKAOM KJIAacCce Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUSL.
Copnepxanne 00ydeHHUs B KaKIOM KJacce 3aBepIlaeTcs MEepPeYyHEM YHUBEPCAIbHBIX Yy4eOHBIX
JeMCTBUN - TIO3HABATENbHBIX, KOMMYHUKATHUBHBIX M PETYJISATHBHBIX, KOTOpBIE BO3MOXHO
(opMHpOBATH CPECTBAMHU PYCCKOIO S3bIKA C YUETOM BO3PACTHBIX OCOOEHHOCTEH 00ydaronInxcs
Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.

[Tnanupyemble pe3yabTaTbl OCBOEHUS MPOTrPAMMBbl [0 XMMHMU BKIIIOYAIOT JMYHOCTHBIE,
METalpeIMETHbIE PE3YJIbTaThl 3a BECh MNEPHOA OOyueHHMs Ha YPOBHE OCHOBHOTO OOLIETO
00pa3oBaHus, a TAKXKE MPEAMETHBIE TOCTUKEHUS 00yUarOIIErocs 3a KaKabli roJl 00y4eHus.

IHosicHUTeJLHAS 3aIIUCKA.

ITporpamma 1o XMMuu Ha ypOBHE OCHOBHOT'O 00LIIeTr0 00pa30BaHMsI COCTaB/IeHa HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHOHN MPOrpaMMBbl OCHOBHOTO 00-
niero oopaszopanus, npeacrasieHubix B @I'OC 00O, a Takxe Ha ocHOBe (enepalibHOI paboueit
IPOTPaMMBbI BOCIIUTAHUS M C YIETOM KOHIICTIUY MPETNOAaBaHus yueOHOTo npeameTa "Xumus" B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Tporpamma o xumuu pazpaboTaHa ¢ LEJIbI0 OKa3aHHUsI METOAMYECKOM MTOMOIIY YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY ITpeIMETY.

[TporpaMma no XxuMuu Ja€T MpecTaBICHHE O 1EJIsAX, 001el cTpaTeruu 00y4eHus, BOCIIN-
TaHMs U Pa3BUTUS 00YYaAIOLIUXCS CPECTBAMU YyUeOHOI0 IPEeIMETa, yCTaHABINBAET 0053aTEIIbHOE
IIPEIMETHOE COoZiepKaHKE, IPEAYCMATPUBAET PacpeIesIEHUE €ro Mo KjlaccaMm U CTPyKTypUpoOBa-
HUE I10 pa3JesiaM U TeMaM IIPOrpaMMBbl 110 XUMUH, OIPEAENAET KOJIMUECTBEHHBIE U KAUECTBEHHBIE
XapaKTEPUCTHKU CO/IEP KAHUSL, PEKOMEHAYEMYIO IIOCIIEI0BATENbHOCTh U3YUEHUSI XUMUU C YIETOM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JOTMKH y4eOHOTO IMpolecca, BO3PACTHBIX 0CO-
OeHHOCTel 00yyaroLUXCcsl, ONpeneisieT BO3MOKHOCTH MpeaMeTa sl peanu3aliuu TpeOoBaHuN K
pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHUs, a TaK)Ke TpeOOBaHMM K pe3ynbTaTaM 0O0y4eHHs XUMHUH Ha YpPOBHE 1eJIel U3YYEeHUs
IpeMeTa U OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIBHOM 1eATETbHOCTH 00Yy4aroIerocs o 0cBoe-
HUIO Y4E€OHOIO COJIEPIKaHHUS.

3HaHUe XUMUH CITY>KUT OCHOBOM JUIsl YOPMHUPOBAHUS MUPOBO33PEHUS 00YUJaIOILIEerocs, ero
IPEJICTaBICHUN O MAaTEPUAIIbHOM €/IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEN
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUY BEIIECTB B MPUPOJIE, O MYTIX
pelieHus riao0anbHbIX MPo0IeM yCTOMUNBOIO pa3BUTHS YEIOBEUYECTBA - CBIPHEBOIL, SJHEpreTHye-
CKOM, TUILIEBON U IKOJIOrHYeCcKO 0€30MacHOCTH, PO0JIeM 3ApaBOOXPaHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peau3alliil BO3MOXKHOCTEH Ui caMOpa3BUTUS M (POPMHPOBAHUS KYJb-
TYpbI IUYHOCTH, €€ o011ei U QyHKINOHATEHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HABBIKOB UX CaAMOCTOSITENIbHOIN y4eOHON NeATENbHOCTH, IKCIEPUMEHTANIbHBIX U UCCIIE0BATENb-
CKUX YMEHHUH, HEOOXOIMMBIX KaK B IOBCEAHEBHOM JKU3HU, TaK U B MPO(ECCUOHATLHON JeATeNb-
HOCTH;

3HAKOMHUT CO CHENM(PUKONH HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarioM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOLICHHUSI K €CTECTBEHHO-HAYYHBIM 3Ha-
HUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOH BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHUE 00YUarOIUXCA.

JlanHble HarpaBiieHHs] B OOy4YEeHUU XMMHUU OOECHEUMBAIOTCS CHEIM(PUKON CONepKaHHS
y4eOHOT0 NpeMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTUPOBAHHBIM OTpayKeHHEM 0a30BOM
HAayKH XMMUHU HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro oO0pa3oBaHMs OPUEHTHUPOBAH HA OCBOCHUE
00y4aroIMMHUCS CUCTEMBI IIEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa copep)kaHusi IpOrpaMMBbl 110 XUMHUHU c(pOpMHUPOBaHA HA OCHOBE CHCTEMHOIO
noxxoJa K e€ uzyuenuro. ComepxaHue CKIaAbIBACTCS U3 CUCTEMBI IIOHATUI O XUMUYECKOM dJIe-
MEHTE U BEUIECTBE U CUCTEMbI IOHATHI O XUMHUYECKON peakuuu. O6e 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 MPUHIMILY IIOCIEN0BATENBHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOI'O YYEHUS KaK OCHOBBI BCErO €CTECTBO3HAHNS;

ITepuoanueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

IPEJICTaBICHUN 00 IEKTPOIIUTUYECKON TUCCOLMAIIMU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITTOJIHSS
(GyHKLIMU 0OBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMbl IO XUMHUH CLIOCOOCTBYET (hOPMUPOBAHUIO IIPEJCTABICHUS O XUMHU-
YECKOM COCTABJISIIOLIEH HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM IPUPOJIbI, IECHHOCTHOIO
OTHOLICHHS K HAyYHOMY 3HAHUIO U METOJlaM I03HAaHHUA B HayKe. V3yueHre XuMuu NPOUCXOIUT C
NpUBJICUYCHHEM 3HAHUN U3 paHee N3YYeHHBIX y4eOHBIX mpeameToB: "Okpyxaromuii mup", "buo-
norusi. 5-7 knacesl" u "®uszuka. 7 kinacc'.

[Tpu n3ydeHUM XUMUHU IPOUCXOTUT (POPMHUPOBAHUE 3HAHIIH OCHOB XUMHUECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YeJlIOBeKa U KakK OJJHOTrO
13 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. 3a/1aua y4eOHOT0 IpeMeTa COCTOUT B (POPMUPOBAHHUHU CH-
CTEMbI XMMUYECKHX 3HAHUN - BaKHEUIINX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX MOJI0XKE-
HUH, TOCTYMHBIX 0000IIEHNN MHUPOBO33PEHUYECKOIO XapaKTepa, 3blka HAyKH, B MPUOOIEHUH K
Hay4YHbIM METOJIaM MO3HAHUS IPU U3YYEHUH BEIIECTB U XUMHUECKUX peaklui, B HopMupoBaHUU
Y pa3BUTHM [TO3HABATENIbHBIX YMEHUM W UX NPUMEHEHUU B y4eOHO-TIO3HABATENbHON U yuyeOHO-
UCCIIEI0BATEIbCKON JeATEIbHOCTH, OCBOCHUHN IPAaBUJI O€30MacHOro 0OpalleHus C BeIECTBAMU B
ITOBCEJHEBHOM KU3HH.

[Tpu n3ydyeHun XUMUM Ha ypOBHE OCHOBHOTO 00I11ero 00pa30BaHus BaXKHOE 3HAUEHUE IPU-
o0penu Takue e, Kak:

(opMHpOBaHUE HHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUI0, CO-
TPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO PEIICHUH, CIOCOOHON a/lalTUPOBAThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSAM KU3HU;

HaIpPaBJIEHHOCTh O0YyYEHHUsI HAa CUCTEMATHYECKOE NMPUOOIIeHHE 00yUYaIOIUXCs K CaMOCTO-
ATEJIbHOM M03HAaBaTEIbHOM 1€ATEIbHOCTH, HAyYHBIM METO/1aM MO3HAHUs, (OPMUPYIOLIUM MOTH-
BallMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

o0ecrieyeHre ycinoBui, CiocoOCTBYIONMX IPUOOPETEHUIO 00YJAIOLIMMHUCS OIBITA Pa3HO-
00pa3Hoil eqaTeabHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIE-
TEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUE€HUE I PA3IMYHbIX BUIOB JI€ATEIbHOCTH;

dbopmupoBanue o0IIei GYHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quciIe YMEHHM OOBACHATH U OLIEHUBATh SIBJICHUS OKPY>KAIOIIET0 MUPA, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU U3YyYEHUH XUMHUH, NMPUMEHATh UX NPU PELIEHUU MpoOJIEM B MOBCETHEBHOM
JKU3HU U TPYJIOBOM IEATENBHOCTH;

dbopMupoBaHre y 00ydaroluxcsi T'YMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUsl LIEHHOCTU



XUMHUYECKHUX 3HAaHUHU JJIs BEIPAOOTKH SKOJIOTUYECKH IIeJIECO00Pa3HOT0 MOBEICHUS B OBITY U TPY-
JIOBOM JIEATEIIbHOCTH B LIENAX COXPAHEHHUSI CBOETO 37J0POBbS M OKPY>KAIOIIEH TPUPOTHON CPEBI;
pa3BUTHE MOTHBAIMH K OOYUCHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO H CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHMS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO-
(b 1 HaNPaBICHHOCTH AaTbHEHUIET0 00yUeHUsI.
OO0ree Yncio 4acoB, PEKOMEHIOBAHHBIX JIJIS U3YYEHUsI XUMUH, - 136 4acoB: B 8 Kiacce -
68 yacoB (2 yaca B Hezleno), B 9 kiacce - 68 yacoB (2 yaca B HEJIEINIO).

1. COAEPXXAHUE YYEBHOI'O ITPEJIMETA «XUMMW»

8 KJIACC

1. HepBOHa‘laJ'IBHBIe XUMHUYCCKUEC ITOHATHA.

[Tpenmer xumuu. Posib XMMHM B )KU3HU YeJIOBEKa. XUMUS B CUCTeMeE HayK. Telna u Bere-
cTBa. PU3MUECKUE CBOICTBA BEUIECTB. ArperaTHoe coctosinue BemiectB. [lonarue o meronax mno-
3HaHUA B XUMHH. YucTeie BeniecTBa U cMecu. CriocoObl pa3iesieHUs] CMECeH.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE IeMEHThl. CUMBOJIBI XUMUUYECKHUX 3yIeMeHTOB. [1po-
CTBI€ U CIIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumudeckasi popMyiia. BaJeHTHOCT, aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSH-
CTBa cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COCMHEHUH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBsi3b KONUYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €MHHUII BemecTBa. Pacu€rel o hopmynaM XUMHUYECKUX COCTUHEHUH.

Ou3nyecKkue U XUMUYECKHUE SBICHUS. XUMUYeCKas peakius 1 e€ Mpu3Haku. 3aKOH coxXpa-
HEHUS MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kitaccuukamnmsi XHMHYECKUX peakiui (Coeu-
HEHUS, pa3NIO’KEHUs, 3aMeIIeHUs, 0OMEHA).

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYAOH, MpaBuiamMu paboThl B
naboparopun U mpuéMamMu oOpaIeHus ¢ TaOOpaTOPHBIM 000PYIOBAHUEM, H3YyUCHHUE U OTICAHUE
bu3nyecKuX CBOWCTB 00pa3ll0oB HEOPTAHUYECKUX BEIECTB, HaOI0AeHHe Pu3ndeckux (TuiaBie-
HUE BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE W KOHJICHCAIIHsI BOJBI) U XUMHU-
YyeckuX (TOpeHHe CBeYH, MPOKAIMBAHUE METHOW MTPOBOJIOKH, B3aMMOJICHCTBHIE MeJia C KHCIOTOM)
SIBJICHHM, HAOJIIOICHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKInil (pa3ioxKeHue
caxapa, B3aUMO/ICHCTBHE CEPHOI KUCIIOTHI C XJOPUAOM Oapus, paznokeHue ruapokcuaa meau (1)
MIpU HarpeBaHWHU, B3aMMOJICHCTBHE kKeje3a ¢ pacTBopoM cosit Meau (M), uzydeHue cnocodoB pas-
JEJIeHUs cMecel (C MOMOIIBI0 MarHuTa, (GUiIbTPOBaHHUE, BhIMAPUBAHUE, JUCTUILIALINSA, XPOMATO-
rpadusi), MpoBeIeHNE OYUCTKH TTOBAPEHHOM COJIM, HAOIIOJIEHUE U OTMIMCAaHUE Pe3yIbTaTOB IIPOBE-
JIEHUS OTIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHne MOJeNell MoneKyn (1a-
POCTEP>)KHEBBIX).

2. Baxneilimue npeacTaBUTEIM HEOPraHUIECKUX BEIIECTB.

Boznyx - cmech razoB. CoctaB Bo3ayxa. Kuciopon - ajieMEHT M MPOCTOE BEIIECTBO.
Haxosxnenue xucnopoja B npupoje, pU3nueckue 1 XMMUUYECKUe CBOWCTBA (PEaKLUU TOPEHMS).
Oxkcuapl. [Ipumenenue kucmopoaa. CriocoObl OMyUeHUsI KUCIOPO/1a B TA0OPATOPHH U IIPOMBIIII-
aenHoctu. Kpyrosopot kucinoposa B npupojie. O30H - aJUI0TPONHAs MOIU(PHUKAIMS KUCIOPOAA.

TemoBoit 3hPexT XuMUYecKor peakIui, TEPMOXUMHUECKUE YPAaBHEHUS, K30~ U SHIO-
TEPMHUUYECKUE PEAaKIMK. TOMINBO: YTOJIb U METAH. 3arpsI3HEHUE BO3/1yXa, YCUIEHHE TAPHUKOBOTO
s dexTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon - anement u npoctoe BemiectBo. Haxoxnenue Bojoposa B npupoae, puznyeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boaa kak pactBoputens. PactBopsl. HacklieHHbIE U HEHA-
CBILLIEHHBIE pacTBOPHI. PacTBOpUMOCTh BemecTB B Bojie. MaccoBast 0j1s BEIIECTBA B pacTBODE.



Xumuueckue cBoiicTBa BoJibl. OcHOBaHUs. POk pacTBOPOB B IPUPOJIE U B )KU3HU YenoBeka. Kpy-
TOBOPOT BOJIBI B IPUPOJE. 3arpsiI3HEHHUE MPUPOIHBIX BOA. OXpaHa U OYHCTKA MPUPOJHBIX BOJI.
3. Knaccuduxanus HeopraHu4eckux coeIlMHEHUM.

Oxkcunpl. Krnaccudukamusi oOKcHIOB: cosieoOpasyroiue (OCHOBHBIE, KHCIIOTHBIE,
amdorepHbpie) U HeconeoOpaszytomme. Homenknarypa okcuioB. Pu3MUECKHE M XUMHYECKUE
cBoMcTBa OKCUI0B. [TosryueHue okcuaos.

OcnoBanust. Kiaccugukanus oCHOBaHUI: IET0YM 1 HEpaCTBOPUMBIE OCHOBaHMs. HomeH-
KJIaTypa OCHOBaHUW. PU3NUECKUE U XUMUUYECKHE CBOMCTBA OCHOBaHM. [loayuyeHrne ocCHOBaHUI.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinot. @usnyeckiue 1 XUMUYECKHE
cBoicTBa KUCHOT. P akruBHoctn MetaiioB H.H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa cosnei.

®du3nyecKkue 1 XuMU4YecKkre cBoiicTBa cosel. [lomyuenue coneil.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKUX COCAMHEHUMN.

XHUMHUYECKUHN SKCIIEPUMEHT: KAYECTBEHHOE OIPEACIICHUE COJIepKaHUsA KUCIOpoa B BO3-
nyxe, ojiyueHue, coonpanue, paclo3HaBaHNe U U3y4eHUE CBOWCTB KHCIOpOa, HaOII0IeHHE B3a-
MMOJICHCTBUS BELIECTB C KUCIOPOJIOM U yCIOBHS BOZHUKHOBEHUS U MPEKpalleHus] TOpeHusl (T1o-
’Kapa), 03HAKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OIMCAaHHWE UX CBOWCTB, MOJIydeHHE, COOMpaHHe,
pacro3HaBaHHE U U3yYeHHE CBOMCTB BOJOPOa (TOpEHHE), B3aUMOICHCTBIE BOJOPO/Ia C OKCHAOM
mean (I1) (BO3MOKHO HCIIOTB30BaHKUE BUICOMATEPHAIIOR), HAOJI0IeHUE 00pa3IIOB BEIIECTB KOJIU-
4ecTBOM | MO, HCCIIEI0BaHNE OCOOCHHOCTEHM PaCTBOPEHHMSI BEIIECTB C Pa3IMYHON pacTBOPUMO-
CTBIO, IIPUTOTOBJICHUE PACTBOPOB € ONPEAEIEHHONM MacCOBOM J10JIEW paCTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJIbI C METAIJIAaMH (HATPUEM U KallbllieM) (BO3MOKHO UCIIOIb30BAaHUE BUIIEO-
MaTepuasoB), UCCIeA0BaHUE 00pa30B HEOPraHMUYECKUX BEIIECTB Pa3IMUHBIX KJIaccoB, HAOIO-
JIEHUE U3MEHEHUS! OKPACKU MHANKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, N3yUYEeHUE B3aUMOICH-
ctBus okcujia meau (II) c pactBopoM cepHOI KMUCIIOTHI, KUCIOT C METaJlIaMu, peakuii HeWTpau-
3alllM, TOJIyYeHHEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METala IPyruM U3 pac-
TBOpa COJIM, PEIICHUE HKCIIEPUMEHTAIIbHBIX 337a4 1o TeMe "BakHeilline kiacchl HEOpraHu4e-
CKHX COEIMHEHMH".

4. Ilepuoanueckuii 3akoH u [lepuoaudeckas cucrema xumudeckux snementon /[.1. Men-
neneeBa. CTpoeHne aToMOB. XUMHUeECKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIINH.

[TepBble MOMBITKU KJIacCU(PHUKAIMKA XMMUYECKUX 37eMeHToB. [loHATHE O rpynmax cxon-
HBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJI0YHO3EMENIbHbIE METAlIbl, FAJIOI€Hbl, HHEPTHBIE ra3bl). Die-
MEHTBI, KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCU/IbI U THUPOKCHIBI.

ITepuoanueckuii 3akoH. [lepuoanyeckas cucreMa xumMmuueckux 3nemeHtoB .M. Menne-
neeBa. Kopotkonepuoanas u anuHHonepuoHas popmsel [lepruoauueckoil cucTeMbl XUMHUYECKUX
anemeHToB /[.1. Menneneesa. Ilepuons! u rpynmnsl. @U3N4ecKuil CMBICH MOPSAKOBOTO HOMEpA,
HOMEPOB MEPHO/Ia ¥ TPYIIILI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTpoHsl. CTpoeHUE 31EKTPOH-
HBIX 000JI04eK aTOMOB MepBbIX 20 XuMHu4eckux aneMeHToB [leproauueckoii cucrems! J.1. Men-
neneeBa. XapakTepUCTHKa XMMHUUYECKOTO AJIEMEHTa IO ero nosioxkeHuto B [leproauueckoit cu-
creme .. Menaeneera.

3aKOHOMEPHOCTH M3MEHEHHUS pajinyca aTOMOB XMMHUYECKUX 3JIE€MEHTOB, METANINYECKUX
Y HEMETAJNINYECKUX CBOMCTB IO Ipymnam 1 nepuojam. 3nadenue [lepnonnueckoro 3akona u [le-
PHUOIMYECKON CUCTEMBI XUMHYECKUX JJIEMEHTOB /ISl pa3BUTHUS HaykKH U npaktuku. J[.11. Menne-
JIeeB - YYEHBIN U IPaXkKIaHVH.

Xumudeckas cBs3b. KoBaseHTHas (MOIspHAs M HETIOSIPHAs) CBSA3h. DJIEKTPOOTPHUIIATEb-
HOCTb XMMHYECKHX 2JIEMEHTOB. VloHHas1 CBA3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccrl okucie-
HUS ¥ BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

XVMHYECKUH 3KCIIEPUMEHT: U3yUeHHe 00pa3lioB BEIIECTB METAJIIOB U HEMETAJUIOB, B3au-
MOJIEHCTBUE TUAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEJIOYEH, TPOBEIEHUE ONBITOB, UILIIO-



CTPUPYIOIIUX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIvii (TOpEeHHE, PeaKIuu pasiio-
KEHUS, COCTMHCHHUS ).

Me:knpeaMeTHbIe CBSI3H.

Peanu3zanust MEXIPEIMETHBIX CBS3EU MPH M3yYCHUN XUMHUU B 8 KIIacce OCYIIECTBIISCTCS
Yyepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MTOHSATHIA, TaK ¥ MOHSATHHU, SBIISTFOIIXCSI
CHCTEMHBIMHU JIJISl OT/ICIBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO11Me ecTeCTBEHHO-HAYYHBIC IMOHATHUS: HAy4YHBIH (aKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHa-
73, CUHTE3, KIIacCUPUKAIIHS, IEPUOTUIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOJCITUPOBAHHE, 13-
MEpEHHUE, MOJICITb, SIBJICHUE.

®dwusuka: MaTepusi, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIBI, PaIHOaK-
TUBHOCTB, MOJIEKYJIa, DJIEKTPUUYECKHH 3apsii, BEUIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE Be-
IEeCTBA, ra3, (U3HUECKUe BETMYUHBI, CIMHHUIIBI U3MEPEHUs, KOCMOC,

IUIaHETHI, 3BE37161, COJIHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbI, TOPHBIE MOPO/BI, TOJE3HBIE UCKOIIAe-
MBbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

1. BemecTBo 1 XuMHUYECKasl peaKIusl.

Ilepnonnueckuit 3akoH. [lepuoandeckas cucrema xuMudeckux iemeHTos [I.J1. Menne-
neeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX AJIEMEHTOB IEp-
BBIX TPEX MEPUOMOB, KaJIKs, KAJIbLUA U UX COCAUHEHNUN B COOTBETCTBUU C ITOJIOKEHUEM DJIEMEH-
ToB B [lepuoanueckoii cucremMe U CTpPOEHUEM X aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUUECKON CBA3H. THIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBU-
CUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAINIMUECKON PEIIETKU U BUJA XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUIECKUX BEIECTB. XUMUYCCKUE CBOICTBA Be-
LIECTB, OTHOCAILMXCS K Pa3JIMYHbIM KJIaCCaM HEOPTraHUYECKUX COCAMHEHUHN, TeHETUYECKasl CBA3b
HEOPraHWYECKHUX BEIIECTB.

Knaccugukaius XuMUYeCKUX peakiuii Mo pa3IuYHbIM MpU3HAKaM (110 YUCIY U COCTaBY
Y4acCTBYIOIIMX B PEAKIIMH BEILIECTB, 0 TETJIOBOMY 3 (DEKTY, 0 U3MEHEHUIO CTENICHEH OKMCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, II0 OOPAaTUMOCTH, M0 YYaCTHIO KaTajau3aTopa). DK30- U dHAOTepMHUYe-
CKHE pEaKIMi, TEPMOXUMHYECKUE YPABHECHMUS.

[TonsiTHE O cCKOpOCTH XMMUYECKOH peakiuu. [ToHsaTHEe 006 00paTUMBIX 1 HEOOPATUMBIX XU-
MUYECKHUX peakiusax. [IoHATHE 0 TOMOreHHBIX U TeTepOreHHbIX peakuusax. [lonsaTne o karanuse.
ITonsATHE O XUMHUUYECKOM paBHOBECUU. PAKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUUECKOW pPEeaKIUU
Y TIOJIOKEHUE XUMHYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEaKIMH, JEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOC-
CTaHOBUTENbHOU peakiuu. CocTaBlieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaK-
U ¢ UCTIOJIb30BaHUEM METO/A JIEKTPOHHOIO OajaHca.

2. Teopust 2IEKTPOTUTHIECCKOM TUCCOIUAINH.

ONEKTPOIUTH U HEXNIEKTPOIUTHI. KaTHOHBI, aHMOHBI. MeXaHU3M HCCOLMALNN BEIIECTB
C pa3IMYHBIMH BUJIAMU XUMHYECKOH cBsi3u. CTenenp aucconuanuu. CUibHbIE U clladble 31eKTpo-
JIUTBL.

Peakunu noHHoro oOMeHa. YciaoBHs NPOTEKaHUs peakluii HOHHOTO OOMeHa, MOJIHbIE U
COKpaIlEHHBIE HOHHBIE YPABHEHUsI peakinii. CBOMCTBA KUCIIOT, OCHOBAaHUH U COJIEN B CBETE IIPEI-
CTaBJIEHUN 00 AIEKTPOIUTHIECKON aucconuanui. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

XHUMHUYECKUHN SKCIEPUMEHT: 03HAKOMIIEHHE C MOJEISIMU KPUCTALINYECKUX PEIIETOK He-
OpPraHMYECKHX BEIECTB - METAJIOB M HEMETAJUIOB (rpaduTa U anMasa), CI0XKHBIX BEIIEeCTB (XJI0-
pHia HAaTpus), UCCIIeI0BaHUE 3aBUCMOCTH CKOPOCTH XUMUYECKOM peakuu OT BO3/IEHCTBUS pa3-



JUYHBIX (DAaKTOPOB, UCCIEIOBAHUE HIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA JUCCO-
[UalMN KUCJIOT, IeN04el U coJieil (BO3MOKHO MCIIOJIb30BaHUE BHIEOMAaTEpUAIOB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUs peakiii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BblJeJIeHHE raza, o0pa3oBaHUE BOJIbl), ONBITOB, WILIIOCTPUPYIOIUX IPUMEPbl OKUCIH-
TEJIbHO-BOCCTAHOBUTEINIbHBIX peakluil (TOpeHne, peakliMy pa3ioKeHUs, COSUHEHMS), pacllo3Ha-
BaHNE HEOPTaHUYECKUX BEIIECTB C IOMOIIBIO KAUECTBEHHBIX PEaKIMii Ha HOHbI, PEILICHUE KCIIe-
PUMEHTAIIBHBIX 3a/1au.
3. Hemeramibl 1 uX coeJMHEHUSI.

OO0mast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTe-
neHu okucieHus. CtpoeHue u pu3nyeckre CBOWCTBA MPOCTHIX BELIECTB - TAJOr€HOB. XUMHUe-
CKHE CBOICTBa Ha MpUMeEpe Xjopa (B3aUMOJECHCTBUE C METallaMU, HEMETAJUIAMHM, LIEI0YaAMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XMMUYECKUE CBOMCTBA, MOJyYeHUe, NpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPO/Ia Ha OPTaHK3M YelloBeKa. BaxkHel1ue XI0puabl U UX HaX0KJIEHUE B IIPU-
poze.

OO6mas xapaxkrtepuctuka 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB, Xa-
paKTepHbIE CTEIEHU OKUCIICHHS.

Crpoenre u (pU3NIeCKre CBOMCTBA MMPOCTHIX BEIIECTB - KUCIOPOJIA U CePbl. AJUIOTPOITHEIE
MOJU(PUKALIMK KUCIOPO/ia U cepbl. XUMUYECKHEe CBOMCTBaA cepbl. CepoBOOPOJ, CTpOeHUE, (PU3H-
YECKHUE U XUMUYecKue cBoiicTBa. OKCUIbI CEphl KaK IPEICTaBUTENIN KUCIOTHBIX OKCUA0B. CepHast
KHCIIO0Ta, PU3NUECKUE U XUMHUECKUE CBOMCTBA (00IIMe KaK NMpeICTaBUTENs Kilacca KUCIIOT U CIIe-
muduueckue). XMMHUYECKUE PEaKIiH, JeKaIIue B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOTyYeHHUS
CEpHOMN KUCIIOTHI.

[Tpumenenue. Conm cepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha cyiabdar-uon. Haxox-
JICHHE cepbl U €€ COeAMHEHUI B IpUpoie. XMMHUECKOE 3arpsi3HEHHE OKPY KaroIIel cpelibl COeau-
HEHHSIMHU cepbl (KUCIIOTHBIE J0XK/U, 3arPs3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeoTBpa-
IIEHUS.

OO11as xapakTepucTUKa 37eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOECHUS aTOMOB, XapaK-
TEPHbIE CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Ipupoje, (pu3ndeckue U XuMuyeckue cBoiictBa. Kpyrosopor
a3oTa B IpUpojie. AMMHUAK, €ro pU3n4ecKre 1 XUMHUYEeCKHE CBOMCTBA, [TOJIy4eHHE U TPUMEHEHHE.
Conu amMmMoHuS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
Ha MOHBI aMMOHMSI. A30THasl KHCIIOTa, €€ MoJlydeHue, (pu3nueckue 1 XuMruieckue cpoictaa (00-
M€ KaK MpeJCTaBUTEINs Kilacca KUCIOT U cneunduyeckue). Vicronap3oBaHne HUTPATOB U COJeH
aMMOHHSI B KaUeCTBE MUHEPAIbHBIX YA00peHUH. XUMHUECKOe 3arps3HEHNE OKPYKAIOIIeH cpeibl
COEZMHEHUSIMH a30Ta (KUCIIOTHbIE JJOXK/IU, 3arPsI3HEHUE BO3/1yXa, TIOUBI U BOJIOEMOB).

®ochop, amnorponHsle Mogupukanuu dpocdopa, puznUeckre U XMMHUUECKUE CBONCTBA.
Oxcun docopa (V) u dpochopras kucnora, Gpu3n4eckue U XUMHUUECKUE CBOWCTBA, OJIYUYECHHUE.
Hcnonp3oBanue ¢pocaToB B KaUeCTBE MUHEPAIBbHBIX YI100pEHUH.

OO0mras xapakrepuctuka 3eMeHToB [VA-rpymnmnbel. OCOOEHHOCTH CTPOSHHS aTOMOB, Xa-
paKkTepHbIE CTETIEHNU OKUCIICHUS.

VYraepon, aluIoTponHble MOU(UKALIMH, PAacCIpOCTpaHEHHE B IPUpoAe, GU3NIECKUE U XU-
MUYecKkne cBoicTBa. Ancopouus. KpyroBopor yraeposaa B mpupoae. Okcusl yriepoaa, ux ¢u-
3M4YECKHe U XMMUYECKHE CBOMCTBA, IEHCTBHE HA )KUBbIE OPraHU3MBbI, OJIy4Ye€HHE U TPUMEHEHHE.
DKoJorudeckue mpoosemMsl, CBA3aHHbIE ¢ OKcHIoM yriaepoaa (IV), runoresa rinodaabHOTo MoTeI-
JIeHUs KIIMMaTa, MapHUKOBBIA 3¢ (ekT. YroabHas KHCIOTa U €€ COH, UX (pu3nyeckue u XuMmuye-
CKHe€ CBOICTBa, MojiyueHue u npuMeHenue. KauectBenHas peakiys Ha kapOoHaT-uoHbl. Vcmnomnb-
30BaHHe KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO03sCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHHSX yriaepojaa
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKI
YIII€BOI0POAOB (YroJib, IPUPOIHBIN ra3, HEPTh), MPOIYKTHI UX NepepadboTku (OEH3MH), UX POJIb
B OBITY M TPOMBILIEHHOCTH.

[TonsiTvie 0 OGMOIOTMYECKH Ba)KHBIX BELIECTBAX: KUPAX, O€IKax, yriaeBoaax - U UX poju B



KHU3HH yelloBeka. MaTtepraibHOE eIMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COSAMHEHUM.

Kpemnnii, ero pusnyeckne m XMMHUYECKHE CBOWCTBA, MOJydeHrne U mpumeHenne. Coenu-
HEHHs KpeMHus B ipupoje. Obure npeacrasienus o0 okcuae kpemuusi(1Y) u kpeMHHeBO# Kuc-
note. CUIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, MEIULIMHE, IPOMBIIIJICHHOCTU. BaskHeimue ctpou-
TEJIbHBIE MaTepHaJIbl: KEPaMUKa, CTEKIIO, IEMEHT, 0eTOH, jkene300eToH. [Ipobiaemsl 6e3omacHoro
UCIIO0JIb30BAaHUS CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCETHEBHOM JKU3HU.

XUMHUYECKUH IKCIIEPUMEHT: U3yueHHe 00pa3lioB HEOPraHMUECKUX BEIIECTB, CBOMCTB CO-
JISTHOM KHUCJIOTHI, IPOBE/IEHUE KaUECTBEHHBIX pPeaKLUil Ha XJIOPUI-UOHBI U HAOJI0IeHHE IPU3Ha-
KOB HMX MPOTEKAHUSI, OTIBITHI, OTpaKalone GU3NIECKUE U XUMUYECKHE CBOWCTBA raJIOTEHOB U UX
COEMHEHUN (BO3MOKHO HCIOJIb30BAaHUE BHJICOMATEPUAIIOB), O3HAKOMIIEHUE C 00pa3laMu XJIo-
PUI0B (TaJOT€HUI0B), 03HAKOMJICHUE C 00pa3LiaMu Cepbl U €€ COCTMHEHUSIMU (BO3ZMOXHO HCIIOb-
30BaHME BUAEOMATEpHUAIOB), HAOIOAEHUE Mpolecca O0yIJIMBaHUS caxapa MoJl AeHCTBHEM KOH-
LEHTPUPOBAHHOMN CEPHOM KUCIOTHI, U3y4YeHHE XUMHYECKIX CBOMCTB pa30aBIeHHON CEpPHON KHC-
JIOTBI, IPOBE/IEHNE KaUeCTBEHHON Peakluu Ha Cylb(aT-uoH U HaOJI0JeHHEe TPU3HAKa e€ MpoTe-
KaHUs1, 03HAKOMJICHHUE C PU3NUECKUMH CBOWCTBAMH a30Ta, pochopa u uX COeTUHEHNUN (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3LiaMy a30THBIX U POcHOpHBIX y1OOpPEHUH, [T0JTyYEHHE,
coOupaHue, paclio3HaBaHWE U U3YUYEHHUE CBOMCTB aMMHaKa, IPOBEACHUE KaueCTBEHHBIX PEAKIIUI
Ha MOH aMMOHMS U (ocdaT-uoH U U3ydyeHue NPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHE KOH-
LEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXHO HCIIOJB30BAaHUE BHUAEOMATEPUAIIOB),
U3ydeHHe MoJiesIel KPUCTAIUIMYECKUX PELIETOK anmasa, rpaduTta, ¢pysiepeHa, 03HaKOMICHHE C
IPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTH-
BOrasa, ojy4eHue, CoOupaHue, pacrio3HaBaHUE M U3yYeHHE CBOICTB YIJIEKUCIIOTO rasa, MpoBe-
JIeHUE Ka4eCTBEHHbIX peaKlMi Ha KapOOHAT U CHJIMKAT-HOHBI U U3yYEHUE IPU3HAKOB UX IPOTeE-
KaHUs, 03HAKOMJICHHE C MPOJIYKIMEH CUIMKATHON NMPOMBIIUIEHHOCTH, PEIICHUE IKCIEPUMEH-
TaJbHBIX 33/1a4 10 TeMe "BaxHeillre HeMeTauibl ¥ X COeIUHEHUS "

4. MeTaibl 1 UX COCIMHEHUS.

OO01mas xapakTepruCcTUKa XUMUYECKUX 2JIEMEHTOB - METAJJIOB HA OCHOBAHUU UX TOJIOXKe-
HuA B [lepuonnueckoii cucreme xumudeckux ieMeHToB .M. Menneneesa u CTpoeHus aTOMOB.
Crpoenue MetaimioB. Metanueckas CBA3b U METAJUIMYECKasl KpUCTANIMUecKasi petéTKa. JJIeK-
TPOXMMMUYECKUHN DSl HANPSDKEHUM MeTauioB. PU3NYECKHE U XUMUYECKHE CBOWCTBA METAJUIOB.
O6u1me crocoObl nosyyeHust MeTayioB. [IoHsATHE 0 KOPPO3UHM METAJIIOB, OCHOBHBIE CIIOCOOBI 3a-
IIUTHI UX OT Koppo3uu. CriiaBel (CTajb, 4yT'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIUIEHHOCTH.

[I{erounble MeTAJUIBL: MOJOKEHHE B lleproanyeckoil cucTteMe XUMMUYECKHX 3JIEMEHTOB
.. MenzeneeBa, CTpOCHUE UX aTOMOB, HaxOXJIeHUE B npupozae. Gusndeckue U XuMUYECKUe
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCAMHECHUM.

[I{erouHO3eMeENBbHBIE METAJUIBI MAarHUM M KaJIBLMN: MOJ0KeHHe B Ilepnonnueckoi cu-
creMe xummudeckux snemenTos .M. Menzeneesa, CTpoeHHE UX aTOMOB, HAXOXKICHUE B IPUPOJIE.
dusnuecKue U XUMUYECKHE CBOMCTBA MarHusl U Kanblius. BaxkHelie coenHeHns KabIus (OK-
CHJI, TUAPOKCH, cosn). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHEeHHUSI.

AmomunHuit: monoxenue B [lepuognueckoit cucreme xumuueckux snemenTon .M. Men-
JierieeBa, CTPOCHUE aToMa, HaX0XkAeHUe B pupozae. Pusnueckrue U XMMUYECKUE CBOWCTBA ajlko-
MuHUS. AMQpOTepHbIE CBOMCTBA OKCHA U THAPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucreme xumuueckux 3nementoB .M. Mennene-
€Ba, CTPOEHHUE aTOMAa, HaX0XkJIeHHE B pupoae. Pusnyeckne 1 XuMHUYECKHEe CBOMCTBA xkene3a. Ok-
CUJIBI, TUAPOKCUIBI U comu comu xkene3a (II) u sxenesa (III), ux cocra, cBOICTBa U MOJTy4EHUE.

XUMHUYECKUH IKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIaBOB, UX (U3HU-
YECKMMH CBOMCTBAMH, U3YUYEHHE PE3YJIBTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIB30BaHUE
BUJIEOMaTEPHAIOB), OCOOCHHOCTEN B3aMMOJEHCTBHS OKCUAA KaJjbIUsl U HATPUS C BOJOM (BO3-
MOYKHO MCIIOJIb30BaHHE BHIE€OMATEPUAIIOB), HCCIIEIOBAHNE CBOMCTB jKECTKOM BOJIBI, ITPOIIECCA I'0-



pEHMS JKene3a B KUCI0poie (BO3MOXKHO UCIOIb30BaHUE BUIEOMATEPHAIIOB), TPU3HAKOB IIPOTEKA-
HUS Ka4eCTBEHHBIX peaKIUil Ha MOHBI (MarHus, KalbLins, ATIOMUHUS, IIMHKA, kene3a (1) u xenesa
(III), meu (II), HaOmroieHNE U OMHMCAaHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHH MOHAMHU HATpHS,
KaJIus U Kayblus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), UCCIEI0BAHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe "BakHelnrne MeTauIbl U UX COSTUHEHUS".

5. XuMus 1 OKpyXaroliast cpeja.

BemiectBa n marepualibl B IOBCEITHEBHOM KM3HU uenoBeka. be3onacHoe UCHoab30BaHUE
BEIIECTB M XUMUYECKUX PEakiuii B ObITY. [lepBas moMOIIb Py XUMHYECKUX 0XKOTaX U OTpaBlie-
HUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPY KAIOIIeH cpebl (peiebHast J0MyCTUMAask KOHIEHTpaIus
BemecTB (nanee - [1J1K). Poib XxuMun B penieHur SKOJIOTHUYECKHUX TTPOOIeM.

XVUMUYECKUH IKCTICPUMEHT: U3yICHHE 00pa3I[0B MaTEPHAIIOB (CTEKJIO, CTIABBI METAILIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).

Me:xnpeaMeTHbie CBSI3H.

Peanuzamus MexnpeIMEeTHbIX CBSI3eH MPU M3YYEHUH XUMUU B 9 Ki1acce OCyIIeCTBIISAETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHITHH, TaK U MIOHATHUM, SBIISIOIINXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0me ecTecTBEHHO-HAYYHBIC MMOHATHS: HAy4YHbIN (akT, TUIIOTE3a, 3aKOH, TEOpHsl, aHa-
JIN3, CUHTE3, KJIacCU(PHUKAIUs, IEPUOTUIHOCTh, HAOII0IeHUE, SKCTIEPUMEHT, MOJIETTUPOBaHUE, U3-
MEpPEHHE, MOJIeJIb, SBIICHUE, TAPHUKOBBINA d((HEKT, TEXHOIOTHS, MATEPUAIIBL.

®uszuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIUI, U30TOIBI, PaUOAK-
TUBHOCTH, MOJICKYJIA, DJIEKTPUICCKHI 3apsi/I, IPOBOIHUKH, TIOTYITPOBOIHUKH, JUIICKTPUKH, (O-
TODJIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PacTBOPU-
MOCTb, KpUCTAJUTMYECKasi pEHIETKa, CIUIaBbl, (PU3NYECKUE BEIUYUHBI, €IUHULIBI U3MEPEHUS, KOC-
MHUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢otocunTes, npixanue, 6uocdepa, 3KocucTeMa, MUHEpalbHbIE yI00peHwUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPO/IBI, MOJIE3HbIE UCKOIIae-
MbI€, TOTIJTMBO, BOJIHBIE PECYPCHI.

2. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
INPEAMETA «XUMMU»

JInuyHOCTHBIE pe3yJIbTaThI

N3y4eHne XuMHuM Ha YpOBHE OCHOBHOTO OOLIET0 00pa3oBaHMs HAIPABICHO HA JOCTHIKE-
HUEC O6yanOHIHMHC${ JIMYHOCTHBIX, MCTANMPECAMCTHBIX W MNPCIMCTHBIX PE3YJIbTAaTOB OCBOCHUA
y4eOHOTro npeaMeTa.

JIMYHOCTHBIE PE3YJILTAThl OCBOCHUSI IPOTPaMMbI OCHOBHOT'O 00IIETr0 00pa30BaHUs JOCTH-
TaloTCs B X0JIe O0YYEHHsI XMMUHU B €IMHCTBE Y4eOHOI M BOCTIMTATEIILHON JESTEIBHOCTH B COOT-
BCTCTBUU C TpPaAWLIMOHHBIMHU pOCCI/II\/JICKI/IMI/I COIMMOKYJIBTYPHBIMHU U AYXOBHO-HPABCTBCHHBIMU
IIEHHOCTSIMH, TIPHHATHIMH B OOIIIECTBE TIPaBHJIaMH ¥ HOPMaMH TOBEICHHS ¥ CITIOCOOCTBYIOT IIPO-
I[eccaM CaMOITO3HAHHSI, CAMOPA3BUTHS U COLUATH3AIMN 00yYatOMINXCSl.

JIMYHOCTHBIE PE3yJIbTATHl OTPAYKAIOT TOTOBHOCTH O0YYAIOIINXCSl PYKOBOJICTBOBATHCS CH-
CTEMOH MO3UTHBHBIX IHEHHOCTHBIX OPUCHTAIIMM U PACHIMPCHUEC ONbITA ACATCIBHOCTH HaA e€ oc-
HOBE, B TOM YHCJI€ B YACTH:

1) naTproTHYECKOro BOCIIUTAHUSA:

IIECHHOCTHOT'O OTHOLICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H HAYYHOMY
HaCJIeano, IOHMMaHHA 3HAYCHUA XUMHYECKOH HAYKH B )KU3HHU COBPEMCHHOT'O O6U.[eCTBa, CII0C00-
HOCTH BJIQJIETh JOCTOBEPHOW MH(OPMAIHEH O MepeIOBbIX TOCTIKEHUSIX U OTKPBITHIX MHUPOBOM



U OT€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U 00-
1IECTBA;

2) rpaXx/1aHCKOI'0 BOCIIUTAHMUSL:

MIPEACTABJICHHS O COLIMAJIBHBIX HOPMAX U MPABHJIAX MEXIMYHOCTHBIX OTHOIIEHHI B KOJI-
JIeKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, y4eOHO-HCCIea0Ba-
TEJIbCKOM, TBOPUECKOH U JPYTUX BUJAX JIEATEIHHOCTH, TOTOBHOCTH K pa3HOO0Pa3HOW COBMECTHOM
JeSITeILHOCTH TIPU BBIMOJIHEHUH YY€OHBIX, MTO3HABATEIbHBIX 33134, BHITOJTHEHUH XUMHUYECKUX
9KCIIEPUMEHTOB, CO3JJaHIH Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO ¥ B3aMMOIIO-
MOIIH B MPOLIECCE ITOM YyueOHOH NesTeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHUE H TO-
CTYNKHU CBOMX TOBAPHUILEH C TO3ULUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS T1O-
CJIEICTBUH IIOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O TTO3HAHMUS:

MHUPOBO33PEHUYECKUX IIPEACTABICHUN O BELIECTBE U XUMUYECKOW peaKlUU, COOTBETCTBY-
IOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIMX OCHOBY JJIsl IOHUMAHMS CYII[-
HOCTH Hay4HOH KapTHHBI MUPA, IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPHU-
POJIbl, B3aUMOCBS3X YEJIOBEKA C MIPUPOJHOM CPEOi, O POJIM XMMHUU B NIO3HAHUU ITUX 3aKOHO-
MEPHOCTEM;

MIO3HABATEJIbHBIX MOTHUBOB, HAPABIICHHBIX HA MOJYy4Y€HHE HOBBIX 3HAHUW MO XUMHH, HE-
00XOAMMBIX JIJIs1 00BSCHEHUS HAOJII01aeMBbIX MTPOLIECCOB U SBJICHUIA;

MO3HABATEJIbHON, HH(POPMAIIMOHHON M YUTATENbCKOW KYJIbTYPHI, B TOM YHCIIE€ HaBBIKOB
CaMOCTOSITENILHOM pabOThI C y4EOHBIMHU TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMH TEX-
HUYECKUMH CpPEeACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeca K 00yYeHHIO U TIO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
€caM000pa30BaHUI0, POEKTHOM U HCCIEA0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popmupoBaHUS KyIbTYPHI 310POBbS:

OCO3HAHHUS LIEHHOCTU XM3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10pPOBbIO, yCTa-
HOBKHU Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEICTBUN U HEMPHUITHS BPEIHBIX MPUBBIYECK
(ynorpebneHusi ajJkoroJisi, HapKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIIO/IEHUs IMpaBuil Oe3-
OTIACHOCTH MPH OO0pAIEHIH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M PEAIbHOM JKU3HH,

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpeca K MPaKTHUECKOMY M3y4eHHIO MPodeccHii U TpyAa pa3IuyHOro poja, yBaKeHUE
K TpYAy U pe3yJbTaTaM TPYJIOBOW JESATENIbHOCTH, B TOM YMCIIE HA OCHOBE IPUMEHEHUs ITpeIMeT-
HBIX 3HAHHUH IO XUMUHU, OCO3HAHHOTO BBIOOpA MHIMBUYaTIbHON TPAEKTOPUHU MPOIO0IKEHUS 00pa-
30BaHUA C YUETOM JINYHOCTHBIX UHTEPECOB U CIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX UHTEPECOB
U OoTpeOHOCTEH, yCcTenHON NpogecCnoHaIbHOM AeATEIbHOCTU U Pa3BUTHA HEOOXOAMMBIX yMe-
HUH, TOTOBHOCTb aJalITUPOBATHCS B MPOPECCUOHANBHOMN CPEIE;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOIE KaK HCTOUHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAaHUS, TOHMMAaHUS [IEHHOCTHU 3JI0POBOT0 M 06€30IacHOro odpasa ,HU3HH, OT-
BETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DH3MUECKOMY U ICUXUYECKOMY 3/I0pPOBBIO, OCO3HA-
HUS LIEHHOCTH COOJIIO/ICHHSI IPaBUJI O€30MIaCHOT0 MOBEIEHUS ITPU padOTe € BEILIECTBAMU, a TAKXKe
B CUTYallUsX, YTPOKAIOLIUX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, TIOTydaeMble TPU U3yUYECHUU XUMUH, IJIs PEUICHUs 3a-
Jlay, CBSI3AHHBIX C OKPYKAIOIIEW PUPOJTHON CPeIO, MOBBIMIEHUS YPOBHS YKOJIOTHUYECKON KYJIb-
TYpBbl, 0CO3HAHMSI III00ATBHOTO XapaKTepa HKOJIOTHUYECKUX MPoOIeM U IyTel UX pereHus mocpe-
CTBOM METOJIOB XUMUHU;

HKOJIOTUYECKOTO MBIILJICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B II03HABATEIbHOM, KOMMY-
HUKAaTUBHOM M COIMAJILHON MPAKTHUKE.

MeTanpeamMeTrHblie pe3yabTaThl

10



MertanpenmMeTHbIE pe3yNbTaThl. B cocTaBe MeTanmpeIMETHBIX Pe3yIbTaTOB BBIJCIISIOT 3HA-
yuMble A1 (OPMUPOBAHMSI MUPOBO33PEHUSI O0IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, TPUHIIUII,
rumnoTesa, (Gpakr, cucTema, MpoIecc, SKCIEPUMEHT U APYroe.), KOTOPbIE UCIONb3YIOTCS B €CTe-
CTBEHHO-HAYYHBIX Y4€OHBIX MMPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUI U3 ATUX MPEAMETOB (op-
MHUPOBATh MPEACTABICHUE O IIETIOCTHON HAyYHON KapTHHE MUPA, U YHUBEPCAJIbHBIEC YUeOHbIE JeHi-
cTBUS (1I03HABaTEIbHbIC, KOMMYHHUKAaTUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ecreuynBaoT GopMu-
pPOBaHUE TOTOBHOCTHU K CAMOCTOSITEIIbHOMY TUIAHUPOBAHHIO U OCYILECTBICHUIO YI€OHOU J1esTelb-
HOCTU. MeTanpeaMeTHbIE Pe3yabTaThl OCBOCHUSI 00pa30BaTeIbHONM MPOrpaMMbl IO XUMHUHU OTpa-
YKAIOT OBJIAZICHUE YHUBEPCAIBbHBIMU MTO3HABATEIbHBIMU JACUCTBUSAMH, B TOM YHUCIIE:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

YMEHHUE UCIIOIB30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUH 3HAHHUN: PACKPHI-
BaTh CMBICII XUMUYECKHUX MOHATHH (BBIICIATh UX XapaKTepHble MPU3HAKH, YCTAHABIIMBATH B3au-
MOCBSI3b C JPYTHMH ITOHSTUSIMH ), HCTIOJIB30BATh MOHATHS JJIsi OOBSICHEHUS OTJEIBHBIX (AKTOB U
SBJICHUH, BBIOUPATh OCHOBAHUS U KPUTEPUU JJIs KJIACCU(PUKAIUU XUMUYECKUX BEIIECTB U XHUMH-
YECKUX PeaKIMid, YCTAHABIIMBATh MPUIMHHO-CIICICTBEHHBIC CBSI3U MEXIY OObEKTaMH M3yUCHUS,
CTPOUTH JIOTUYECKUE paCCykAeHUs (MHAYKTUBHBIC, JeTYKTUBHBIE, IO aHAJIOT'MH ), IPOBOIUTH BbI-
BOJIBI U 3aKJTFOYCHUS;

YMEHHE MPUMEHSTH B Ipoliecce MO3HAHUS MOHATUA (IIPEIMETHbIE U METaNpEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOEIH, UCTIONb3yEeMbIE B XHMHUH, TPe0OPa30BbIBATh IHUPOKO MPH-
MEHSIEMbI€ B XUMHUU MOJENbHBIC MPEACTABICHUS - XUMHUUECKUI 3HaK (CUMBOJI SJIEMEHTA), XUMHU-
yeckas (hopMyiia U ypaBHEHHE XMUMUYECKOH PEaKkIMH - MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3aja4, ¢ y4€TOM 3TUX MOJICNIbHBIX MPEACTABICHUH BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKY U3Y9aeMbIX OOBEKTOB - XUMHUYECKHX BEIIECTB U XUMUYECCKUX PEaKIUi, BBIBIATH 00-
1€ 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIC CBSI3U U MPOTUBOPEUUs B U3y4aeMbIX Ipoliec-
cax U SIBJICHUSX;

2) 6a30BBIE UCCIIEOBATENLCKUE JCHCTBHS:

YMEHHUE HCIOJB30BaTh MOCTABJICHHBIC BOMPOCHl B KAaueCTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKk)Ke B KaueCTBE OCHOBBI JUIsl (JOPMUPOBAHUS TUTIOTE3BI [0 POBEPKE MPABHILHOCTH BBICKA3BI-
BAEMBIX CYXKJICHHI;

MPUOOpPETEHNUE OTIBITA O TUTAHUPOBAHHIO, OPTaHU3AIMH U TPOBEJCHUIO YUSHUYECKUX IKC-
NEPUMEHTOB: YMEHHE HAOI0IaTh 332 XOJ0M IPOIIECCa, CAMOCTOSATEIEHO MMPOTHO3UPOBATH €T0 Pe-
3ynbTat, GOpMYyTHUPOBATH 00OOIIEHUS M BBIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIE-
JIOBaHUSI, COCTABJIATH OTUYET O MPOJIeTaHHOH padoTe;

3) pabota ¢ uHpoOpmarueil:

YMEHHE BIOUPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IMYHBIX BHJIOB
1 $HOpM IIPECTABICHHUS, TTOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JTUTepaTypa
XUMHYECKOTO CO/IEpKaHusl, CIIPaBOYHBIE TOCOOUs, pecypchl HTepHeTa), KpUTHYECKH OIIEHUBATh
IPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSTH Pa3IUIHBIC METO/IBI M 3aIIPOCHI TIPH MTOUCKE M 0TOOpE MH(DOpMAIIUN U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX VISl BBITIOJIHEHUS Y4E€OHBIX U MMO3HABATENbHBIX 3a/1a4
OTIpeNIeNIEHHOTO TUTIA, IPHOOPETEHHE OTIBITa B 00IaCTH NCTIOIH30BAHUS HHPOPMAIIMOHHO-KOMMY-
HUKATUBHBIX TEXHOJIOTUH, OBIIQJICHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IMUYHBIX TOHUC-
KOBBIX CHCTEM, CAMOCTOSTEIHHO BBIOUPATH ONTUMAIBHYIO (OPMY TIPEICTaBICHHUS WHPOPMAITUU
U WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXeMaMH, Juarpammamu, ApyruMu ¢Gop-
MaMU rpapuKy U UX KOMOMHALIUSIMY;

yYMEHHUE UCIIONB30BaTh U aHAJIU3UPOBATh B Ipoliecce yueOHON 1 UCCIIe0BaTENIbCKOM esi-
TEIBHOCTH WH(POPMAIIHIO O BIHSHUU POMBIIIJICHHOCTH, CETLCKOTO XO035HCTBA U TPaHCIIOPTa Ha
COCTOSIHME OKPYKArOLIEH IPUPOJHON CpEebl;

VYV olyuaromierocsi OyayT copMHUpPOBaHBI CIEAYIONINE YHUBEPCATbHBIE KOMMYHHKATHB-
HbIE JIEUCTBUS:

yYMEHHE 33]1aBaTh BOMPOCHI (B XO/I€ Arayiora v (W) JUCKYCCHH) 1O CYIIECTBY 00CyXkaae-
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MOM TeMbl, (POPMYITMPOBATH CBOM MPEITI0KEHUS OTHOCUTEIBHO BBITOJHEHUS MPEI0KESHHON 3a-
Jlauy;

IPUOOPETEHUE OIBITA MPE3CHTALMM PE3YJIbTaTOB BBINOJIHEHUS XUMHUYECKOIO SKCIIEpH-
MeHTa (71a00opaTOpHOro OIbITa, Ja00paTOPHON PabOThl MO HCCIEAOBAHHIO CBOMCTB BELIECTB,
y4eOHOTr0 MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMM II03HABATEIIbHON U HCCIIE10BATEb-
CKOM JEATeIbHOCTHU MPH PEIICHIH BO3HUKAIOIINX IP0o0OIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U
COIVIACOBAHUS MO3ULMK (00CYX/eHUsl, OOMEH MHEHUSIMHM, "MO3rOBbI€ IITYpMbl", KOOpAUHALIUSL
COBMECTHBIX JCHCTBHI, ONpeAeIeHUEe KPUTEPUEB 110 OLIEHKE KayeCTBa BBIIIOJIHEHHOW paboOThl U
Apyrue);

VY oOyuatomerocss OyayT cOpMHUpOBaHBI CIEAYIOIINE YHUBEPCAJIbHBIE PETYJISTHBHBIC
IICUCTBUA:

YMEHHUE CAMOCTOSTENILHO ONPEACTIATh LEIH IeATeIbHOCTH, MJIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh U IIPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JI€ATEIIbHOCTh, BHIOUPAaTh Hanbo-
nee >QeKTHBHBIE CIOCOOBI pelIeHns YIeOHBIX U MO3HABATEIbHBIX 337ad, CAMOCTOSATEIBHO CO-
CTaBJIATh UM KOPPEKTUPOBATH MPEATIOKEHHBIM aIrOPUTM JAEHCTBHHA IIPU BBIIOJHEHNUH 3a/1aHUM ¢
y‘-IéTOM MMOJIY4YCHH A HOBBIX 3HaHHU# 00 HN3Yy4aCMBbIX 00BEKTAX - BCIICCTBAaX U pCaKIUAX, OLCHUBATH
COOTBETCTBUE MOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHOM L1EJH;

YMCHUEC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, IIPC/JIaracMbIC B YCJIOBUU 3aZ[aHHfI.

Hpe)lMeTHble pe3ylbTaThbl

[TpenMeTHBIE pe3ynbTaThl OCBOEHHUS IPOTPaMMBbl 10 XUMUU HAa YPOBHE OCHOBHOT'O OOIIETO
obOpasoBaHwUs.

B cocraBe npenMeTHBIX pe3ysIbTaTOB 10 OCBOEHUIO 00513aTEIIBHOTO CO/IEPKAHUSL, YCTAHOB-
JIEHHOTO JTaHHOH (enepanbHOil pabodell IporpaMMoid, BBIICISAIOT: OCBOCHHbIE 00YUYaIOIMMHUCS
HayYHbIC 3HaHUS, yMEHUS U CIIOCOOBI IEHCTBHIA, crienuprIecKue st IpeaAMeTHON obnactu " Xu-
Mus", BUbI A€SITEIbHOCTH 110 MOJYYESHUIO0 HOBOTO 3HaHU S, €0 HHTEpIpETaluy, IpeoOpa3oBaHUIO
Y IIPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIMSIX.

K koniy o0ydenus B 8 kiacce y oOyuatomierocsi 0yay chopMUpOBaHbI CIEAYIONIUE PE-
METHBIE PE3YyIbTaThl IO XUMHHU:

PaCKpBIBATh CMBIC]I OCHOBHBIX XUMUYECKUX MOHIATUI: aTOM, MOJIEKYJ1a, XMMUYECKHH HJ1e-
MEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJIHAs), BAJIIEHT-
HOCTb, OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJIIpPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi J10JIsi XMMUYECKOI0 3JIEMEHTA B COEIUHEHUH, MOJISIPHBIN 00BEM, OKCHJL, KUCIIOTA,
OCHOBAaHUE, COJIb, MIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklus, KIacCh-
¢bukanys peakluuii: peakluu COeIMHEHUS, PEAKIMH PA3JI0KEHUS, pEaKIIUU 3aMELICHHS, PeaKIUU
o0MeHa, 3K30- M SHJIOTEPMUYECKHE PEAKLIUH, TETIIOBOHM 3((HEKT peakiuu, APo aToMa, HJIEKTPOH-
HBIH CJIOHM aToma, aTOMHas OpOUTallb, paJANyC aTOMa, XMMUYECKas CBSI3b, OJISIPHASI U HETIOJISIpHAS
KOBaJICHTHAs CBs3b, HOHHAs CBSI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas J10JIs1 BelecTsa (Ipo-
LIEHTHAas! KOHILIEHTpalKsl) B pacCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U IPUMEHSTh 3TH MOHS-
THUS IPU OIIMCAHUU BELIECTB U UX MPEBpAIlECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs (POPMYIT BEIIECTB M ypaBHEHUN
XUMUYECKHUX PEAKINN;

OTIpeNieNATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENIEHb OKHUC-
JICHUs] 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSAX, MPUHAAJIC)KHOCTh BELIECTB K OINpPeAeIEHHOMY
KJIacCy COEMHEHUH 1o (opMysaM, BUJ XUMHUECKON CBsI3U (KOBaJICHTHAs U MOHHAs) B HEOpra-
HUYECKUX COEIMHEHUSX;

packpbiBaTh cMbIci [lepnoanueckoro 3akona J[.M. Menaeneesa: 1eMOHCTpUPOBATH IIOHU-
MaHHUE MEePUOJNYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT UX MojioxkeHus B Ile-
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PHOINYECKON CUCTEME, 3aKOHOB COXPAHEHHUS MacChl BELLIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MO-
JIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTaJpo, OMUCKHIBATh U XapaKTepu30BaTh TabanuHyto hopmy Ile-
PHOIMYECKON CHCTEMBl XMMUYECKHMX 3JIEMEHTOB: pa3ivyaTh NOHATHA '"TinaBHas noxarpynna (A-
rpymnma)" u "mo6ounas noarpynna (b-rpynmna)", manele U O0NbIIKE MTEPUOIBI, COOTHOCHTH 000-
3Ha4YeHHUs, KOTOpbIe UMeIoTCs B Tabiuue "llepuoauueckas cucteMa XuMUIecKuX syiemMeHToB J[. 1.
MenpeneeBa" ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (CO-
CTaB U 3aps] A1pa, 00IIee YUCIIO FJIEKTPOHOB U PACIPEEIIEHNE UX 10 3JIEKTPOHHBIM CIO0AM);

KJIaCCU(UIIUPOBATH XUMUUECKHE AJIEMEHThI, HEOPIraHUYECKUE BEIlIeCTBA, XUMUYECKHE pe-
aKuu (110 YHCITY M COCTABY YYaCTBYIOLIUX B PEAKLUHU BEIIECTB, IO TEIIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME XUMHUYECKHE CBOWCTBA BEILIECTB Pa3IMYHbIX Kilac-
COB, IIOJITBEPKJasi ONIMCAaHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHU-
YECKUX PEaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3-
MO>KHOCTH MPOTEKAHNS XUMUYECKUX NIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSIX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 1o (popMyIie COeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IPOBOAMTDH PACUEThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MIPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTEIbHOMN JESITEIBHOCTU - AHAJIU3 U CUHTE3, CPaB-
HeHHue, 0000IIeHNEe, CHCTeMAaTU3alNI0, KiIacCU(DUKAINIO, BBISBICHHE MPUIMHHO-CIICICTBEHHBIX
CBsI3€H - 111 U3YYEHHUSI CBOMCTB BELIECTB M XUMUYECKUX PEAKLIUM, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS - HAOII0IEHNUE, U3MEPEHNUE, MOIETTUPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIN );

CJIeIOBaTh MpaBUJIaM MOJIb30BaHUS XUMUYECKOW MOCYA0N U J1ab0paTopHbIM 000pyI0Ba-
HHUEM, a TAK)KE ITpaBHIaM 0OPAICHHS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMHU 110 BBITIOJN-
HEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ia3000pa3HbIX Be-
iecTB (BOJOPOJA U KUCIOPO/a), TPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM JoJe
PacTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U IPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI 110 paCIIO3Ha-
BaHUIO PACTBOPOB IIEJIOUEH U KUCIOT C TIOMOIIBIO HHIUKATOPOB (JakMyc, (heHonpTanenH, METH-
JIOpaHX U Apyrue).

K kon1y o0yuenus B 9 kitacce y o0ydaromerocst 0yay copMHUPOBaHBI CIEAYIONIUE MTPE/I-
METHBIE PE3YJIbTAThI 110 XUMHHU:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUUECKHUX MOHATUI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIe-
KyJIa, NOH, KaTUOH, aHUOH, ITPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb, dJIEKTPOOTPH-
L[ATEJIbHOCTh, CTEINIEHb OKUCIIEHUS, XUMUUECKas peaKIMsl, XUMUYECKas CBsI3b, TEIIOBOM 3 PexT
pEaKIMU, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP, JIEKTPOJIUTHI, HEITEKTPOIUTHI, AIEKTPOIUTHYECKAs
JUCCOLIMAIUs, PEaK[M HOHHOTO 0OMEeHa, KaTajau3aTop, XMMUYECKOe paBHOBecUE, oOpaTUMbIe U
HEoOpaTHMBbIE PEAKIINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU, OKUCIIUTENh, BOCCTAHOBH-
TeJb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPONUS, aM(POTEPHOCTh, XUMHUECKas CBA3b (KOBAJIEHT-
Hasl, MOHHAsl, METAJIMUECKasi), KpUCTAJUINYECKas pelI€TKa, KOPpO3Hs METAIJIOB, CIUIABbI, CKO-
POCTh XMMHYECKOM peaKInu, NpeaenbHo nonycrumas konuentpanus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUNA U IPUMEHATH 3TH MOHS-
THUS IPU OIMCAHUU BELIECTB U UX MPEBpAIlECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUJIsl COCTaBJIeHUs ()OPMYIT BEIIECTB M ypaBHEHUN
XUMUYECKHUX PEAKIUM;

OIPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHHUSI XUMUYECKUX 2JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIacCy CoelMHeHul no ¢op-
MyJaM, BHJI XUMHYECKOH CBsI3U (KOBaJICHTHAs, HOHHAS, METAJIUTMUECKas) B HEOPIraHUYECKUX CO-
€MHEHUSIX, 3aps]] HOHA 10 XUMHUYECKON QopMmyrie, XapaKkTep Cpelbl B BOAHBIX PACTBOPAX HEOP-
TaHUYECKUX COETUHEHHM, TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA,

packpsiBaTh cMmbich [lepuoanueckoro 3akona [I.M. MenaeneeBa u 1€eMOHCTPUPOBATH €TI0
IOHMMaHME: OIUCHIBATh M XapaKTepu30BaTh Ta0IMuHYI0 hopmy Ileproauueckoil CUCTEMbI XMMHU-
YECKMX DJIEMEHTOB: pas3inyaTh MOHATHS "TmaBHas moxarpymnma (A-rpynma)" u "moOouyHas moj-
rpynmna (b-rpynmna)", manbie u 60sblIME IEPUO/IBI, COOTHOCUTH 0003HAUYEHUs], KOTOPbIE UMEIOTCS
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B TIEPUOJAMYECKON Ta0NHIle, C YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia Sapa, 00IIee YUCIO IIEKTPOHOB U paCIIpeIeIieHUe UX 0 AIIEKTPOH-
HBIM CJI0SIM), OOBSICHSTH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIH-
HEHHI B TIpeiesiaX MaJIbIX MIEPHOOB U IIABHBIX MOATPYIII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJIACCHU(UITUPOBATH XUMUYECKHE HIEMEHThI, HEOPTAaHMUECKHE BEIIECTBA, XUMUYECKUE pe-
aKIuy (10 YUCITy M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, 110 TEIJIOBOMY dPQEKTY, 1O U3-
MEHEHUIO CTCTICHEeW OKUCIICHUS XUMHUYECKHUX JJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CIeNU(UICCKUE XUMHUECKHE CBOWCTBA MTPOCTHIX
Y CIIO’KHBIX BEIIECTB, TIOJTBEPK/asi OMUCAHKUE TPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XHMUYECKUX PEAKITHIA;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJUTHYECKOM IHCCOLMALMUA KHUCIIOT, LIEJI0YEN U COJEH,
MIOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHHSI PEaKIIHid, IIOATBEP-
JKIAFOIIUX CYIIECTBOBAHHUE TCHETUYCCKOM CBSI3U MEXK/y BEUIECTBAMH PA3IIMYHBIX KJIACCOB;

PacCKpBIBaTh CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi IOCPEIACTBOM CO-
CTaBJICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIHii;

NIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCIMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH ITPO-
TEKaHHUS XMMHYCCKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCHUTEIILHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyIie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
HPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;

coOIII0/IaTh TMpaBUIIa TOIH30BAHUS XUMUYECKOH MOCYI0N U J1abopaTopHBIM 000pyI0Ba-
HHUEM, a TaKKe MpaBUiIa 0OpalleHusl ¢ BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKIIUSMH TIO BBITOJ-
HEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TMOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX Be-
IECTB (aMMHaKa U yIJIEKHCIIOTO Ta3a);

MIPOBOJIMTH PEAKIIHH, TIOTBEPIKAAFOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEUIECTB: pac-
MO3HABATh OMBITHBIM MYTEM XJIOPUIAOPOMUA-, HOAUI-, KapOoHaT-, pocdat-, cunukar-, cyibdar-,
THIPOKCHU/I-UOHBI, KATHOHBI AMMOHUS U HOHBI H3yYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B BOTHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB;

MPUMCHSTh OCHOBHBIC OTIEpPAITUN MBICTUTEILHOU IEATEIIPHOCTH - aHAJIN3 M CHHTE3, CPaB-
HeHue, 00001eHIe, CUCTEMaTU3alINIO, BBISIBICHUE MPUYHMHHO-CIIEICTBEHHBIX CBS3EH - sl U3y4e-
HUS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOABl TO3HAHUS -
HaOII0/IeHUE, U3MEpPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

3. TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEAMETA « XMW S»

8 KJIACC
Ne Tema Koxa-Bo DJIeKTpOHHbIe (1M(ppoBbIe) 00pa3oBa-
4acoB TeJIbHbIE pecypchl
1 | [lepBoHaYaIbHBIC XUMHUECKHUE TO- 16 https://resh.edu.ru/subject/29/
HATHUA
2 | BaxHeiiue mpeacTaBUuTeNN HEOP- 12 https://resh.edu.ru/subject/lesson/2447/start/
TaHUYECKHX BELIECTB https://resh.edu.ru/subject/lesson/2446/start/

https://resh.edu.ru/subject/lesson/3119/start/

https://resh.edu.ru/subject/lesson/2062/start/

3 | Knaccudukanuss HEOpraHHYECKUX 24 https://resh.edu.ru/subject/29/
COCIMHEHUI

4 | Tlepuomuueckuii 3akoH u Ilepuo- 16 https://resh.edu.ru/subject/29/
AMYECKas CHUCTEMa XHMHYCCKHX
anementoR  J.M. Menneneera.
CtpoeHue aToMoOB. XHUMHYECKas
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https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/3119/start/

CcB13b. OKHCIUTEIRHO-BOCCTAHO-
BUTCJIbHBIC PCAKITNN.

Hroro: 68
9 KJIACC
Ne Tema Kou-Bo duekTpoHHbIe (LM pOoBLIE) 00pa3oBa-
4acoB TeJIbHbIE Pecypchl

1 | BemiecTBo 1 XUMHUY€eCKast peakiius 10 https://resh.edu.ru/subject/29/
2 | Teopusi 3MEKTPOIUTHYECKON AHMC- 10 https://resh.edu.ru/subject/29/

COLIMALIUU
3 | Hemeramisl 27 https://resh.edu.ru/subject/29/
4 | Merauibl 16 https://resh.edu.ru/subject/29/
5 | Xumus u okpyxkaromias cpena 4 https://resh.edu.ru/subject/29/
6 | Anaimms BapuantoB OI'D 3a Kypc 1

OCHOBHOI1 00111e/ HIKOJIBI

Hroro: 68
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