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PABOYAS ITIPOI'PAMMA YYEBHOI'O ITPEJIMETA «XUMMWUSI»
(BA3OBEIil YPOBEHB)

Pabouas nmporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHuUsl COCTABJICHA Ha
ocHoBe TpeOoBaHuii K pe3yjabTaTaM OCBOCHHUS OCHOBHOW 0O0pa30oBaTeIbHON MPOTPaMMBI
OCHOBHOTO o0miero o0Opa3oBaHusi, NpeACTaBICHHbIX B dexepaqbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJIApPTE OCHOBHOTO OOIIEro o0pa3oBaHHUs, C YU4ETOM paclpeneiEHHBIX IO
KjlaccaM TpOBepsieMbIX TpeOOBaHMH K pe3ysibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHON
MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHHA M 3JEMEHTOB COJAEP)KAHUS, NMPEACTABICHHBIX B
VYHuBepcalbHOM — KoAu(duKaTope MO XMMHH, a Takke Ha ocHoBe I[IpuMmepHOIl mporpammbl
BOCIIUTAHUS OOYYaIOUIUXCs TMPH TOJYYEHUH OCHOBHOTO 00Iero oOpa3oBaHHS M C YYETOM
Konuenun npenogaBanusi ydeOHOro mpeamera «XUMHsS» B 00pa30BaTeNbHBIX OPTraHU3ALMIX
Poccuiickoit ®@enepanun, peann3yronmx OCHOBHBIE 0011e00pa3oBaTelibHbIe TPOrpamMmbl (YTB.
Pemenunem Komnerun Munnpocsemenust Poccun, npotokon ot 03 .12 .2019 N I1K-4BH).

HNOSACHUTEJIBHASA 3AIINCKA

CormacHo cBoeMy Ha3HAuYeHHWIO paboyas TMporpamMma SBISIETCS OPUEHTHPOM  JUIS
COCTaBJIEHHs pabounX aBTOPCKUX MPOrpaMM: OHa JaET MPEACTaBICHHUE O LENAX, OOLIeH CTpaTeruu
00y4YeHHs, BOCIIMTAHHUS U PA3BUTHUSI OOYYAIOIIUXCS CPEACTBAMHU YYEOHOTO TpeaMeTa «XUMHUS»;
yCTaHaBIUBaeT 00s3aTelIbHOE MPEIMETHOE COJACp)KaHMe, MPEeIyCMaTpUBACT paclpeelieHue ero
0 KJIACCaM M CTPYKTYPHPOBAHHUE €ro 10 pa3jieiaM B TeMaM Kypca, ONpeeNsieT KOIMYeCTBEHHBIC
Y Ka4eCTBEHHBIC XaPAKTEPUCTUKU COMICPIKAHUS;, NaéT MPUMEPHOE paclpe/ieiecHne YU4eOHbIX 4acoB
M0 TEMAaTWYeCKHM pa3jiellaM Kypca | IOCIEAOBaTeIbHOCTh HMX M3YyYEHHS C y4ETOM
MEXIIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBA3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEH 00YUaIOMUXCsl; ONMPEACIISIET BOZMOKHOCTH MPEAMETA JUTsl pean3alu TpeOoBaHUN
K pe3yJbTaTaM OCBOCHHS OCHOBHOU 00pa30oBaTeNIbHOM MPOrpaMMbI Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI, a TaK)Ke TPeOOBaHUH K pe3ysbTaTaM OOyYeHHUsS XUMHH Ha YPOBHE IeNIeH M3y4YeHUs
npeaMeTa W OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATENbHOW JESATEIbHOCTH/YUEOHBIX JeHCTBUI
YYEHHUKA 10 OCBOCHHUIO YUYEOHOTO CONICPIKAHMS.

OBHIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «XUMMSI»

Bxan yae6HOTO nipenmeTa «XuMHES B JOCTH)KCHHE IIeJIell OCHOBHOTO 00111ero oopazoBaHust
00yCJIOBJICH BO MHOT'OM 3HAYEHUEM XMMHUYECKON HAYKW B MIO3HAHUH 3aKOHOB MPUPOJIbI, B PA3BUTHH
MIPOU3BOIUTENBHBIX CHJT OOIIECTBA M CO3JJaHIH HOBOM 0a3bl MATEPUAIIBHOMN KYJIBTYPHI.

XUMHUA KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuia CBOE BIIMSIHHE Ha BCE
00JacTh 4YeOBEYECKOTO CYIIECTBOBAHHS, 3ajajia HOBOE BHJIEHHUE MHpA, CTalla HEOTHEMJIEMBIM
KOMITOHEHTOM MHUPOBOW KYJIBTYPBI, HCOOXOJUMBIM YCJIOBHEM >KU3HU OOIECTBA: 3HAHUE XHMHH
CIIy)KHT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHHUS UYEJIOBEKa, €ro MpPEICTaBICHUNA O
MaTepUaIbHOM €IUHCTBE MHUPA; BAXKHYIO POJb UTPaloT (GOPMHUPYEMbIE XUMUEH TIPEACTABICHUS O
B3aMMOIIPEBPALEHUSAX DHEPIUM W 00 OHBOJIONHMU BEIIECTB B MPHUPOJE; COBPEMEHHAS XHUMHUS
HalmpaBjieHa Ha pEIICHHE TJI00adbHbIX MPOOJEeM YCTOMYMBOTO pa3BUTHUSA 4YeJIOBEUEeCTBA —
CHIPDbEBOH,  JHEPreTUYECKOW, THMIIEBOM W  DKOJOTHMYECKOM  Oe30macHOCTH,  mpolieM
3paBOOXPAHEHHUS.

B ycnoBusx Bo3pacTaromiero 3HaueHusl XUMHUH B )KU3HH OOIIECTBA CYIIECTBEHHO TOBBICHIIACH
pOJIb XMMHUYECKOro oOpa3oBaHus. B rurane conuanu3aii OHO SIBJISIETCS OJHUM W3 YCIOBUH
(hopMUPOBaHHS UHTEIIEKTA TUYHOCTH U TAPMOHHYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY XHWMHMUYECKHE 3HaHMS HEOOXOIUMBI JUIsl  TPHOOPETCHHS
OOMIEKYTbTYPHOTO YPOBHS, TMO3BOJSIONIETO YBEPEHHO TPYAUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpPA3HOM IKWM3HHM OOINECTBa, JUIsi OCO3HAHHMS BAXKHOCTH Pa3yMHOTO
OTHOIIEHUSI K CBOEMY 3J0POBBIO M 3I0POBBIO APYTMX, K OKPYKAWOLIECH NPUPOIHOW cpene, s
rpaMOTHOTO TOBEACHUSA MPU HCIOJIb30BAHUM PA3IUYHBIX MATEpPUAJIOB U XUMHUYECKHX BEILECTB B
IMOBCEIHEBHOM XKU3HU.

XuMudeckoe o0pa30BaHHE B OCHOBHOM IITKOJIE SIBJISETCS 0A30BBIM IO OTHOIIEHUIO K CUCTEME
o0mero XxuMu4eckoro odpazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peam3yeT
MpUCYIIHE OOIIEMy XHMHYECKOMY OO0pa30BaHUIO KIIOUEBBIC IIEHHOCTH, KOTOPBIC OTPakaroT
rOCy/apCTBEHHbIC, OOIIECTBEHHbIE W WHIUBUAYaJIbHBIE MOTPEOHOCTH. ODTUM OMpeIesieTcs
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CYLIHOCTh OOmIell crpaterun oOOydeHHs, BOCHHMTAHUA W PA3BUTHS OOYy4aIOUIMXCA CPEICTBaMU
y4eOHOTO mpeaMeTa « XUMHUS.

N3yuenne mpeamera: 1) cocOOCTBYET peaiu3alliid BO3MOXKHOCTEH JII CaMOpa3BUTHS W
(dbopMUpOBaHUS KYIbTYphl JTUYHOCTH, €€ oOIIell W (QYHKIMOHATHHOW TPAMOTHOCTH; 2) BHOCHT
BKJIaJ B (OPMHUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENTLHON y4eOHOU NesATENbHOCTH, dKCIIEPUMEHTAIBHBIX M HCCIIEAOBATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B IOBCETHEBHOM »HW3HU, TaK U B MNPO(ECCHOHAIBHON NEeATENbHOCTH; 3)
3HAKOMHT CO CIenU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBHI IIEIOCTHOTO B3TJsSAa Ha
€IMHCTBO MPHUPO/BI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH MOJPOCTKOB; 4) crocoOcTBYeT (hOpMUPOBAHHUIO IEHHOCTHOTO OTHOILICHUS K
€CTECTBEHHO-HAYyYHbIM 3HAHMUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJaJ B 3KOJOTMYECKOE
00pa30BaHME MIKOJIBHUKOB.

Hazpannble HampaBiieHust B 0Oy4E€HHH XUMHH OOECHeuMBarOTCs CHEHU(PUKON colepiKaHus
MpeaMeTa, KOTOPBIN SBISETCS MEJarornyeckd aJalnTUPOBAHHBIM OTpaKeHUEM 0a30BON HayKH
XAMUWHU Ha OMPENCIIEHHOM 3Tare €€ pa3BUTHS.

Kypc Xumum OCHOBHOH IIKOJBI OPHEHTUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCS OCHOB
HEOPraHMYECKOM XMMHMHM W HEKOTOpPBIX TMOHSATHM M cBeleHUH 00 OTHEIbHBIX OOBEKTaX
OPraHU4YeCKOM XUMHUH.

CrtpykTypa coaepxaHus mpeaMera copMUpPOBaHAa Ha OCHOBE CHCTEMHOTO MOJXOAa K €ro
n3yuenuto. CoepxaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUNA O XMMUYECKOM 3JIEMEHTE U BEIIECTBE
U CHCTEMBbI MOHATUN O XUMHYecKo peaknuu. O0e 3TU CUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbI IO
MPUHIUITY TOCJIEA0BATEILHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKHX MPEICTABICHUM
pPa3HOrO YPOBHS: ATOMHO-MOJIEKYJISIDHOTO YY€HHs KaK OCHOBBI BCErO €CTECTBO3HAHHUS, YPOBHS
ITepnonnueckoro 3akona [[. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYCHHUS O CTPOCHUH
aToMa M XMMHYECKOH CBSI3M, MPEACTaBICHUI 00 3JIEKTPOJUTHUYECKON IUCCOLMALUM BEIIECTB B
pactBopax. TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPHUYECKH IMOJYUYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJHSS
(GYHKIIUU OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHUS U MTOJTYYEHUS N3y4aeMbIX BEILECTB.

Takass opraHuzammsi coaepXaHusl Kypca CIOCOOCTBYET TMPEACTABICHUIO XHUMHUYECKON
COCTaBJIAIONIECH HAy4YHOW KapTUHBI MHUpAa B JIOTHUKE €€ CHCTEMHOW MpupoAbl. TeM caMbiM
o0ecreynBaeTcsi BO3MOKHOCTH (POPMHUPOBAaHUS y OOYyYarOMIMXCS IIEHHOCTHOTO OTHOIICHUS K
Hay4yHOMY 3HAHUI0O M METOJaM I03HaHUs B Hayke. BakHO TakKe 3aMeTUTh, YTO OCBOECHHUE
colepKaHUsl Kypca NPOMCXOAWT C TMPUBICUEHUEM 3HAHUM U3 paHee HU3YUYEHHBIX KYpPCOB:
«Oxkpyxaronmi Mupy», «buonorus. 5-7 kinacce» u «Puszuka. 7 Kiacc.

OEJU U3YYEHUSA YYEBHOT'O TIPEJIMETA «XUMMSI»

K HanpaBneHUIO MepBOCTEIIEHHON 3HAYMMOCTH NP peau3aluu 00pa3oBaTeIbHBIX QYHKIUH
npeaMeTa « XuMUs» TPATUIUOHHO OTHOCAT (POpMUpOBaHUE 3HAHWN OCHOB XMMHYECKOW HAyKH KaK
00acTi COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON JEATeIbHOCTH YeJIOBeKa U KaK OJHOTO U3
KOMITOHCHTOB MHPOBOM KYJbTYpHl. 3ajgada MpeaMeTra COCTOMT B (OPMHPOBAHUHM CHUCTEMBI
XUMHYECKUX 3HAHUN - BaXHEHIIUX (PaKTOB, MOHSATHI, 3aKOHOB W TEOPETHUUYECKUX ITOTOKCHHA,
JOCTYITHBIX O00OOIICHU MHPOBO33PEHUECKOT0 XapaKTepa, s3blka HayKd, 3HAHUH O Hay4YHBIX
METOJIaX M3yUYeHHUsS BEIIECTB M XMUMHUYECKHX pEAKIHi, a Takke B (OPMUPOBAHUU U PA3BUTHH
YMEHUU U CIIOCOOOB JIESITEIIbHOCTH, CBA3aHHBIX C IUIAHUPOBAHWEM, HAOJIOJICHHEM U TIPOBEACHUEM
XUMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM MpaBUil OE30MacHOrO OOpalleHHsl C BEUIECTBAMH B
IOBCEIHEBHOMN KU3HU.

Hapsiny ¢ 5TuM nenu u3ydyeHus mpeaMeTra B MpOrpaMMeE YTOUYHEHBI U CKOPPEKTUPOBAHbBI C
y4ETOM HOBBIX ITPUOPUTETOB B CUCTEME OCHOBHOTO 0011er0 oOpazoBanus. CeroaHs B 00pa3oBaHUU
0c000 3HAYMMOU MPU3HAETCS HAMIPABICHHOCTh OOYYCHHS HA PA3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ WHTEUIEKTa M 00ImIe KyJabTypbl. OOydeHHue YMEHHIO YYHUTHCS U TMPOJIOJIKATH
cBOE 00pa3oBaHME CAaMOCTOATENIBHO CTAHOBUTCS OJHOM M3 BaXKHEHIIMX (YHKIMHA y4eOHBIX
MPEIMETOB.

B cBsi3u ¢ 3TUM mNpu HU3yYE€HUU NpPEIMETa B OCHOBHOM IIKOJE JOMUHHUPYIOIIEE 3HAYCHUE
MpUOOpEIN TaKue e, KakK:



(GbopMHpOBaHHE MHTEIUVIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TIOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY MPHHATHIO PEIICHUH, CIOCOOHOM a1anTHPOBAaThCs K OBICTPO
MEHSIOIUMCS YCIOBHSM JKU3HH;

HaIpaBICHHOCTh  OOy4eHHs HAa  CHUCTEMaTHMYeCKoe  MPHOOIIEHHE  y4Yalluxcs K
CaMOCTOSITEJIbHOW MO3HABATENIBHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HAHUs, (HOPMUPYIOIINM
MOTHBAIMIO M Pa3BUTHE CLIOCOOHOCTEH K XUMHH;

oOecrieueHne  yCIIOBUM, CHOCOOCTBYIONIUX TMPUOOPETCHHIO OOYYAIOIIMMHCS  OIBITa
pa3HOOOpa3HON JEeSATETbHOCTH, IO3HAHWS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHH ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJIs pa3IMYHBIX BUJIOB AEATEIbHOCTH;

dopmHupoBaHHe yMEHUH OOBICHATH W OLICHUBATH SIBICHUS OKPYKAIOIIET0 MHUpa Ha
OCHOBAHUH 3HAHUH U ONBITA, IOTYYCHHBIX DX U3yYECHUU XUMUU;

¢dopmupoBaHre y OOy4alOMIMXCS TYMAHUCTHYECKUX OTHOIICHWN, MOHMMAaHHUS IIEHHOCTH
XMUMUYECKUX 3HAaHMHA I BBIPAOOTKHM HKOJOTHYECKU IIeJeCOO0Pa3HOro IMOBEACHUS B OBITY U
TPYNOBOM JCATEIBHOCTH B LEIAX COXPAaHEHMS CBOETO 3J0POBbS U OKPYKAIOLICH NPUPOIHOU
Cpelsl;

pa3BUTHE MOTHUBALMHM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Ipoduiid U
HaNpaBICHHOCTHU JaJbHEUIIET0 00yUeHHS.

MECTO YYEBHOI'O IPEIMETA «(XUMUS» B YYHEBHOM IIJIAHE

B cucteme obmiero o6pa3oBanus «XUMHs MpU3HAHA 00s3aTEIBLHBIM YUY€OHBIM TIPEIMETOM,
KOTOPBIH BXOJUT B COCTaB MpeAMETHON 00acTi «ECTeCTBEHHO-HAYYHBIE IPEIMETHD.

Y4eOHBIM TUTAaHOM Ha €€ MU3ydeHHEe OTBEACHO 136 yuyeOHBIX 4acoB - 1Mo 2 4. B HEJEo B 8 U1 9
KJ1accax, COOTBETCTBEHHO.

Jlig Kakaoro Kiacca IperyCMOTPEHO pPe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET ObITh
MCTOJIb30BAHO YYAaCTHHKAaMHU 00pa3oBaTeNbHOTO Ipolecca B LeniIx (popMUpOBaHUS BapHaTUBHOU
COCTABJSIIONIEH CoJepKaHUs KOHKpPETHOW pabouedt mporpammbl. [lpu »sToM o0s3aTenbHas
(MHBapHaHTHAas) YaCTh COJACPKAHUS NpPEAMETa, yCTaHOBJICHHAs MPUMEPHON pabodeil mporpaMmon,
1 BpeMs, OTBOJIMMOE Ha €€ N3yUYEHUE, COXPAHEHBI ITOJTHOCTHIO.

COJEPKAHUE YYEBHOT' O IPEJIMETA

8 kiace

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponp Xxumuun B )KU3HU yenoBeka. Tena u BemectBa. Pru3nyecKkue CBOKMCTBA
BelleCTB. ArperatHoe cocTtosHue BemlecTB. [loHsTHE 0 MeToAaxX MO3HAHUS B XUMUU. XHUMHS B
cucteMe HayK. UucTeie BemniecTBa U cMecu. CrocoObl pa3ieiieHus CMece.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE AIeMeHThl. CUMBOJIBI XUMUYECKUX 3iIeMeHTOB. [IpocThie
U CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuueckas popmyina. BareHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemiecTB. OTHOcuTenpHass aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYJIsIpHas Macca.
MaccoBast 1011 XMMHUYECKOI'O 3JIEMEHTA B COEAMHEHNH.

Ou3nyeckue M XHUMHYECKHUE SBJICHUA. XHUMUYECKash peakius U e MNpHU3HAKUA. 3aKOH
COXPaHEHHUsI MAacChl BEIIECTB. XHMHUYECKHE ypaBHeHUs. Knaccudukaims XUMHUYECKUX pPeaKIui
(coemuHeHHUs, pa3IoKEeHHS, 3aMEIIEHUs, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYJOW, C MpaBUjIaMH paboThl B
nabopaTtopun ¥ NMpuéMaMu OOpalIeHHs ¢ JJaOOpaTOPHBIM O0OpPYAOBaHUEM; M3YYCHHE U ONMHUCAHUE
(U3MYECKUX CBOWCTB 00pa3ll0OB HEOPTAHWYECKUX BEIIECTB; HAOMOMeHUEe PU3NUYECKUX (TUIaBICHUE
BOCKa, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJEHCAIHsI BOJbI) U XUMUYECKHX
(ropeHue cBeuu, MPOKAIMBAHUE METHOM MPOBOJIOKU, B3AMMOJICUCTBHE MeJIa C KUCIOTON) SIBICHUM,
HaOJI0/IeHWe U OINHMCaHUE MPU3HAKOB MPOTEKaHHUS XMMHUYECKHX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEpHOW KHUCIOTHI C XJOpHIOM Oapus, pasnoxkeHue ruapokcuaa menu(ll) mpum
HarpeBaHWH, B3auMOJEHCTBUE d>kene3a ¢ pactBopoMm comu wmeau(ll)); wm3ydenune cmocoOoB
pasneneHus cMmecel (C TMOMOIIBI0 MarHuTa, (QWIBTPOBAHWE, BBHIMMAPUBAHUE, TUCTHILISINS,
xpomatorpadus), IpoBeACHUE OUYNUCTKHA MOBAPEHHOU COJIM; HAOII0IEeHUEe U ONMHMCAHUE PE3YJIbTaTOB
IIPOBEJIEHUS OIBITA, MJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MACChl; CO3/IaHHUE MOJEJIEH MOJEKYJI
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(IrapocTep>KHEBBIX ).

Baskuelinue npeacTaBuTe I HEOPraHUYeCKHX BeleCTB

Bo3nyx - cmech razoB. CocrtaB Bo3ayxa. Kuciaopon - »7€MEHT W MOpPOCTOE BEHIECTBO.
Haxoxxaenue kuciaopoaa B mpupoje, (pusnueckue U XMMHYECKHE CBOICTBA (peakUuu TOpEHUs).
Oxkcunpl. [lpumenenne kwuciopoga. CrocoObl TONYYEHHUS KHUCIOpoAa B JIA0OpaTOpUU M
npoMmbliieHHOCTH. KpyroBopor kuciopoga B npupoae. O30H - aioTpomnHas MoAudukanus
KHCJIOPOJIa.

TermoBoit 3¢p¢pexkT XuUMHUECKOW peakluud, TEePMOXMMHUYECKHE YPaBHEHUS, DOK30- U
SHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HEHHE BO3/1yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bogopon - anemeHT u npoctoe BeuecTBo. Haxoxaenue Bogopoaa B mpupoze, Pu3ndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CTIOCOOBI oTy4YeHus. KucnoTel u comnu.

KonunyectBo BemecTBa. Mosb. MonsipHas Macca. 3akoH ABoraapo. MossapHbIii 00bEM Ta30B.
Pacuérel N0 XUMUYECKUM YPaBHEHUSAM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackinieHHble u
HEHaCBILUIEHHbIE pacTBOPHI. PacTBOpUMOCTE BemiecTB B BoJe. MaccoBast 107151 BEILIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAE W B KU3HM 4YeEJIOBEKA.
KpyroBopoT Bojibl B iprpoe. 3arps3HeHre NpupoHbiX BoJ. OXpaHa U OUUCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranmueckux coemuHennit. Oxcunpl.  Kiaccudukanus oKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHbIE, aM(pOTEpHbIe) U HeconeoOpasyromume. Homenknarypa
OKCHJIOB (MeXIyHapoAHas W TpuBUajibHasi). Duznueckue W XUMHUYECKHE CBOWCTBAa OKCHUOB.
ITonmyuyenue okcuIoB.

OcHoBanusa. Knaccudukamuss ocHOBaHWH: MmIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHOBaHUN (MeXAyHapoAHass W TpuBUaNbHas). PDU3MUECKHE M XUMHUYECKHE
CBOMCTBa OCHOBaHM. [lonyueHre ocHOBaHHUI.

Kucnorel. Knaccudukanuss  kucnor. Homenknarypa kucinor  (MEXIyHapoaHas U
TpuBHalIbHAs). DU3NYECKUE M XUMHUYECKHE CBOMCTBA KHUCJIOT. Psn aktuBHOcTH MeTtaymioB H. H.
bekerosa. Ilomydyenue kucuor.

Comu. HomenkmnaTypa comnelt (MexayHapoHas U TpuBUaiabHas). OU3HYECKHE U XUMHUCCKHUE
cBoricTBa conell. [lonyuenue coineil.

['eneTnueckas cBA3b MEXKIy KIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

XHUMHUYECKUI IKCIIEPUMEHT: KaUECTBEHHOE OIIPENIEIIEHUE COAEPKAHUS KUCIOPOAA B BO3YXE;
MoJlyueHue, CcoOUpaHue, paclio3HaBaHWE U U3YyUYEHHE CBOICTB KHUCIOpOAa; HaOIoeHHe
B3aMMOJICICTBUS BELIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHMS U NPEKPALICHHS] TOPEHMS
(mo>kapa); 03HaKOMJICHHE ¢ 00pa3laMu OKCHIOB U OMHCAHUE WX CBOMCTB; MOJyYeHUE, COOMpaHue,
pacrno3HaBaHHE U U3y4YEHHE CBOMCTB BOAOPOJA (FOpEHUE); B3aUMOJEHUCTBHE BOAOPOJA C OKCUIOM
Menu (II) (BO3MOXKHO WCHONIB30BAaHUE BHUIACOMATEPUATIOB); HAOMIO/IEHHEe O0Opa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb; HCCIIEZIOBAaHHE OCOOCHHOCTEH pAaCTBOPEHMS BEIIECTB C pa3IMYHOU
PacTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOW JIOJIEM pacTBOPEHHOTO
BEILIECTBA; B3aMMOJICHCTBHUE BOJIbI C METAJUIAMH (HATPUEM U KaJbl[ueM) (BO3ZMOXHO MCIOJIb30BaHUE
BHUJICOMATEPHAJIOB); OIpEAEICHIE PAaCTBOPOB KHCIOT M IIENOYEeH C IMOMOIIBI0O HHIWKATOPOB;
ucclieloBaHre 00pa3lloB HEOPraHWUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB; HAONIOCHHE U3MEHEHUS
OKpacKd HHJHMKaTOPOB B pacTBOpax KHUCJIOT M IIEJIOYEH; HW3yYEHHE B3aMMOJICHCTBHS OKCHAA
Menu(Il) ¢ pacTBOpOoM CepHOW KHCIOTBI, KHUCIOT C METaJUIaMH, PEaKUuid HeUTpalu3aluy;
[IOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHMW, BBITECHEHUE OJHOIO METajula IPYTMM U3 pacTBOpa COJH;
pelIeHre HSKCIEePUMEHTAJIbHBIX 3a7ad 1o TeMme «BakHeiline Kiacchl HEOPraHUYEeCKUX
COCITUHEHUNY.

Ilepuoanyeckuit 3akoH u Ilepumoaumueckas cucrema XuMHYeCKHX djemeHToB JI. M.
MenpeseeBa. CTpoeHue aToMoB. XMMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBble MOMBITKU KiIaccU(PHUKAIMN XUMHUYECKUX 3JeMEHTOB. [IoHATHE O Tpynmax CXOIHBIX
37€MEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMEIbHBIE METAJUIbl, TAJIOTE€HbI, HHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aMpOTEPHBIE OKCUIIBI U TUAPOKCHIBI.

Ilepuonnueckuin 3aKOH. Ilepnonnueckas cucrema XUMHUYECKHUX JJIEMEHTOB
1. . MenneneeBa. KoporkonepuoaHass U amuHHOTeproaHas (opmbl [lepruoanueckoil cucTeMbl
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xumuueckux anemeHtoB [J[. U. MenneneeBa. Ilepuombsl u rpynmbl. @DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX siep. M30oTomnbl. DiekTpoHbl. CTpOCHHE AJIEKTPOHHBIX
obonoyek aromMoB mepBbiXx 20 xumuueckux dneMeHToB Ilepmomuueckoit cuctemsr /1. U.
MenpeneeBa. XapakKTEpUCTUKA XMMHUUYECKOTO 3JIEMEHTA MO €ro mojoxkeHuto B Ilepmomgmueckoit
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajnyca aTOMOB XMMHYECKHX 3JI€MEHTOB, METAIMYECKUX WU
HEMETAJUIMYECKUX CBOMCTB MO TpymlnaM M nepuojaaMm. 3HadeHue [lepumoanueckoro 3akoHa H
[lTepuonnueckoil CHUCTEMBl XMMHYECKHX OJJIEMEHTOB ISl pa3BUTUS Hayku u npakrtuku. [, W.
MeHeneeB — y4€HBIN U TPaXKAAHUH.

Xumuyeckas CBSI3b. KoBanenrtnas (monsipHas u HENoJsIpHast) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccrl okucnenus u
BocCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKHI SKCIEPUMEHT: H3ydyeHHuEe o0O0pa3llioB BEIIECTB METANIOB U HEMETaJIOB;
B3aUMOJICHCTBUE THUAPOKCHAA IIMHKA C PACTBOPAMU KHUCJOT M IIEJIOYEH; MPOBEACHHE OIbBITOB,
WUTIOCTPUPYIOUINX TMPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TOpeHue, peaxiuu
pa3IoKEHUs, COEAUHEHHNS).

MesknpeamMeTHbie CBSI3H

Peanuzaiust MeXNpeaMEeTHBIX CBs3€d MPU HM3YYEHUM XHMHUHU B § KJIACC€ OCYIIECTBIISIETCS
yepe3 HMCIMOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JJI OTACJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01ue ecTecCTBEHHO-HAay4YHbIe MOHITHS: HAay4YHBIM (hakT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJHU3,
CUHTE3, Kiaccu(uKamnms, TMEePUOJUIHOCTh, HAONIOJCHHUE, DJKCIEPUMEHT, MOJCIMPOBAHUE,
U3MEpeHHue, MOJIENb, SIBIICHHUE.

®dusuka: MaTepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3O0TOIIbI,
pPaAMOaKTUBHOCTh, MOJIEKYyJa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, Teslo, OO0BEM, arperatHoe
COCTOSIHME BEIIEeCTBa, ra3, (PU3WYECKHe BEIMYWHBI, CIUHUIBI H3MEPEHHUs, KOCMOC, TIAHETHI,
3BE3161, CoJHIIE.

buonorwus: porocunres, neixanue, ouochepa.

I'eorpadms: atmocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TIOPOBI, MOJE3HBIE NCKOIIAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 kiace

BemecTtBo u XuMH4YecKasi peaKkuust

[Tepuoanueckuit 3aKOH. [Tepuonuueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
. U. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMH CBOWCTB XHMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX IMEPUONOB, KW, KaJIbLUUA M HUX COCIUHEHHH B COOTBETCTBHH C
I10JIO’KEHHUEM JIEMEHTOB B [leprnonnyeckoil cucteMe U CTpOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBI XHMHYECKOM CBs3U. THIIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOH CBS3H.

Knaccupukanus ©  HOMEHKJIATypa HEOPraHMYECKMX BellecTB (MEXIyHapoAHas M
TpUBHAIbHAsA). XHMHUYECKHE CBOMCTBA BEUIECTB, OTHOCALIMXCA K PA3IMUHBIM KJaccam
HEOPraHWYECKNUX COCIUHEHUN, TCHETUYECKAs CBS3b HEOPTaHUYECKUX BELIECTB.

Knaccupukanuss XMMHUYECKUX PEAKUMH MO pa3inyHbIM NpH3HAKaM (M0 YHUCIY M COCTaBy
YYacTBYIOLIUX B PEAKLUU BELIECTB, 110 TEIUIOBOMY (P PEKTY, 10 U3MEHEHHUIO CTETIEHEH OKUCIICHHS
XMUMUYECKHUX AJIEMEHTOB, 10 00PaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). DK30- U 3HIO0TEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonatue o ckopoctu XumMuueckoil peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XMMHMYECKHX peaknuax. [loHsATME O TOMOIreHHBIX W TIeTepOreHHbIX peaknusax. llomarme o
XUMHUYECKOM paBHOBECHH. DAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKON PEAKIINH U MTOJIOKEHHUE
XMMHYECKOTO PABHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENBHBIE  PEAKLWH, DSJCKTPOHHBIM  OaJlaHC  OKUCIMTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBleHWE ypaBHEHHH OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCTIOJIb30BAaHUEM METO/1a HIIEKTPOHHOT 0 OaaHca.
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Teopust 3JIEKTPOJUTHYECKON JUCCOIMUALMM. DJIEKTPOJHUTHI M HEAIEKTPOJUTHL. KaTHOHBI,
aHUOHBL. MeXaHn3M AUCCOLMAIMU BEUIECTB C PA3JIMUHBIMU BUJAAMH XMUMHUYECKOU CBs3U. CTEneHb
nucconuanui. CHUbHbIE U c1a0ble SJeKTPOIHUTHI.

Peakiuu moHHOTO OOMEHa. YCIIOBHSI NMPOTEKaHUs pPEakUil MOHHOrO OOMEHa, MOJHbBIE H
COKpaIllEHHbIE WMOHHBIC ypaBHEHHS peakuuil. CBOWCTBA KHUCJIOT, OCHOBAaHHM M COJEH B CBETE
MIPEJICTABICHHUA 00 ANIEKTPOTUTUIECKON quccoranui. KauecTBeHHbIe peakinu Ha HOHBL. [oHsATHE
0 TUJIPOJIN3E COJIEH.

XUMHAYECKUN OJKCIEPUMEHT: O3HAKOMIICHHUE C MOJEISAMH KPUCTAUIMYECKUX PEIETOK
HEOPraHUYECKHX BEIIECTB - METAUIOB W HeMeTauioB (Tpadura M ammasa), CIOXKHBIX BEIIECTB
(XxJopuja HaTpus); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakiuu OT BO3JAEHCTBUS
pa3nMyYHbIX (AKTOPOB; MCCIEIOBAHUE BJIEKTPONPOBOJHOCTH PAacTBOPOB BEIIECTB, Mpoliecca
JUCCOIMAIIMN  KHUCIIOT, INeJoYel W coneil (BO3MOXKHO WCIIOJIb30BAaHHE BUAEOMATEPUATIOB);
MIPOBEJICHUE OMbBITOB, WILIIOCTPUPYIOMIUX MPU3HAKU TMPOTEKaHUS peakiuii HMOHHOro oOMeHa
(oOpa3oBaHHe oOcaaKka, BBIICICHHE Ta3a, OOpa30BaHHWE BOJBI); OMBITOB, HWILTIOCTPUPYIOLINX
MpUMEpPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil (FOpeHHe, peakluH pa3ioKeHHs,
COEIMHEHMS); pAClO3HABAHHE HEOPraHUYECKHX BEHIECTB C MOMOIIBIO KAaUECTBEHHBIX PEAKIUN Ha
VOHBI; pEIIEHUE YKCIIEPUMEHTAIIbHBIX 3a/a4.

MeTa/Jibl M MX COeUHEHUS

OO01ast XapakTepUCTHKA XMMHUECKHUX AJIEMEHTOB - METAJUIOB HA OCHOBAHUM MX IOJIOKEHUS B
Ilepuonnueckoir cucreme xumuueckux osnemeHToB /[l. M. MeHneneeBa U CTpOEHUsS aTOMOB.
Crpoenne wmetaiioB. Metamnuyeckass CBs3b M METAUIMYECKash KPUCTAJUIMYECKas pEIIETKa.
DNEeKTPOXUMHUYECKUN psif HanpsDKeHU MeTawioB. (DuU3MYEeCKMEe U XHUMHYECKHME CBOMCTBA
MeTtaiioB. OOmue crnocoObl moiayueHus: MetamioB. [IoHSITHE O KOPpPO3UMM METaIOB, OCHOBHBIC
Croco0bl 3amMThl MX OT Koppo3uu. CIutaBbl (CTaslb, YyTyH, TIOPATIOMHHHMNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[I{erounsle MeTayubl: nosokeHue B [lepuoanueckoit cucreMe XUMU4eckux aemeHTos /. M.
MeHeneeBa; CTpOEHUE UX aTOMOB; HaXxO0JIeHHE B Ipupoje. Pu3nyeckre 1 XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U TUIPOKCUIBI HATPUS U Kaius. [IpuMeHeHue 1menouHbIxX
METaJUIOB U UX COECIMHEHHM.

[[lenouHo3eMenbHBIE METAJUIBI MAarHUK M KAJIBLUUI: TON0KeHUE B [lepuoanueckoit cucreme
xuMHuueckux snemeHTtoB [[. M. MeHaeneeBa; CTpOEHHME UX aTOMOB; HAxXO0XXICHUE B TPHUPOJE.
@u3nyeckue U XMMHYECKHE CBOWCTBA MarHus M Kajlblus. BaKHEHIIME COCIMHEHUS KaJlbLUs
(oxcua, ruapoKcuI, conr). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmoMuHuii: mnonoxenue B llepuoanueckoil cucteme XMMHUYecKHX dieMmeHToB [l U.
MenpeneeBa; CTpOEHUE aTOMa; HaxOoXkAEHUE B mpupojae. PU3MYECKHME M XMMHYECKHE CBOMCTBA
anmroMuHuSA. AM(OTEpHBIE CBOWCTBA OKCHIA U THIPOKCH 1A ATFOMIHHSL.

Keneszo: nmonoxenue B [lepuoanueckoii cucteMe xumudeckux 3imemMeHToB J1. 1. Menneneena;
CTPOEHHE aTOMa; HaxoXJeHue B npupojae. usnueckue U XMMUYECKUE CBOMCTBA xene3a. OKCUIbI,
ruapokcuabl U conu xenesa (11) u sxenesa (II1), mx cocras, cBOWCTBA U MOTyUYEHUE.

XUMHUYECKUH OIKCIEPUMEHT: O3HAKOMJICHHE C OO0pa3laMud METAUIOB W CIUIaBOB, HX
(bu3NYeCKUMU  CBOMCTBAMHM; HW3Y4YEHHE pE3YyJbTaTOB  KOPpPO3UM  METaIOB  (BO3MOXKHO
MCIIOJIb30BaHNE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHAA KaNbIUS W HATPUS
C BOJIOM (BO3MOYKHO WCTIOJb30BAaHUE BUICOMATEPHAIIOB); MUCCIICIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOpPEHUsl >Kelne3a B KHCIOpoJe (BO3MOXKHO HCIOJNb30BAHUE BUACOMATEPUATIOB);
MPU3HAKOB MPOTEKaHMs KAaYECTBEHHBIX pPeaKkIMii Ha MOHBI (MarHus, KaJlbLWs, aJlOMHUHUS, IIMHKA,
xene3a (II) u xenesa (I11), mequ (I1)); HabmroIeHME U ONKMCAHUE TPOIIECCOB OKPAIIMBAHUS IIJIAMEHH
MOHAMM HATPHsl, Kalug U Kalublus (BO3MOKHO MCIIOJIb30BaHHE BHIEOMATEpPHANIOB); MCCIIEOBAHNE
aM(pOTEepHBIX  CBOMCTB  TUAPOKCHIA  aJIOMHUHUS HW  THIPOKCHIA  IIMHKA;  pEIICHHE
SKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «Ba)xHelnme MeTauibl 1 UX COETUHEHUS».

HeMeTanbl 1 MX COeUHEHUS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEIECHU
okucienus. CTpoeHne W (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTCHOB. XHUMUYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCIHCTBHE C MeTaljlaMH, HEMeTalslaMH, IIeJI0YaMH).
XnopoBogopoa. ComnsHas KUCIIOTa, XUMUYECKUE CBOMICTBA, IOJydyeHUE, NpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeloBeKa. BakHelline XJIopuapl M UX HaXOXKICHUE
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B IIPUPOJIE.

OOmast xapakrtepucTuka 3j1eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIEe CTETIEHU OKUCIICHHUS.

Crpoenue u ¢u3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAAa M CEpbl. AJUIOTPOIIHBIC
MoauUKaAIMU KHCIOpPOJa W cephl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOpPOa, CTPOCHHE,
¢usnueckue U XUMUYEeCKHe cBOicTBa. OKCUABI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucinora, pusnueckue U XUMHYECKHE CBOMCTBA (00IIMe KaK MPEeCTaBUTENS Kilacca KUCIOT
u crneuuduyeckue). XUMHUYECKHE pPEaKIMH, JIeXKAllde B OCHOBE IPOMBIIUIEHHOTO CIocoba
MoJy4YeHus: cepHoil KucaoThl. [Ipumenenue. Conu CepHOM KUCIOTHI, KAUECTBEHHAS pPEAKIUsS Ha
cynabdar-uoH. HaxoxneHue ceppl M €€ COeIMHEHMH B MpHUpoAe. XHMHUYECKOE 3arpsi3sHeHHE
OKpY’Karollel cpesibl COeIMHEHUSIMU cephl (KUCIOTHBIE IO/, 3arpsA3HEHHE BO3/lyXa U BOJOEMOB),
CIOCOOBI €T0 MPeI0TBPAIICHUS.

OO6mrast xapakTepucThka dJeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUS.

A30T, pacnpocTpaHeHHe B TNpupoje, (uU3MUeCKHe W XUMHUYECKHE CBoWcTBa. Kpyrosopor
a3oTa B MpHpoJe. AMMHAK, €ro (GU3NYECKUe U XMMUYECKHE CBONCTBA, MOJMYyYCHUE U MTPUMEHEHHE.
Conu aMMoHUS, UX U3NYECKHEe U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMsI. A30THasi KUCIIOTa, €€ TMOoJdydeHue, GU3nYeckue U XMMUYecKre cBoiicTBa (oOriue
KaK [MpeAcTaBUTeNsl Kiacca KHUCIOT M crnenuduyeckue). lcmonb3oBaHMe HUTPATOB U COJeH
aMMOHHMSI B KaueCTBE MHHEPAJIBHBIX ynoOpeHni. XMMHUYECKOe 3arpsi3HEHUE OKpYXKaromeil cpespl
COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB).

®ocdop, amnorponHsle Monupukauuu (ocdopa, GuMUEcKUe U XUMHUYECKHUE CBOICTBA.
Oxkcun docdopa (V) u dpochopnas kuciora, puzndeckue ¥ XUMHUIECCKHE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHUH.

OO6mrass xapaktepuctuka diemMeHTOB [VA-rpynmel. OcoOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUS.

VYrnepon, amnoTponHble MOAW(DUKAIMHM, pPACIPOCTPAHEHHE B MPHUPOAE, (PU3NYECKUE U
XUMHYecKne cBoicTBa. Azncopbuus. KpyroBopor yriepona B mpupozge. OKcuabl yriepona, ux
¢bu3nyecKkrue 1 XMMHUYECKHE CBOMCTBA, IEWCTBUE Ha KUBbIE OPraHU3MBbI, TOJyYEHHE U IPUMEHEHHE.
DKOJOrHYecKre TpoOJieMbl, CBsi3aHHBIE ¢ oOkcuaoM yriaepoxa (IV); rumoresa riao0anbHOTO
MOTETJICHUS] KJIMMaTa; MapHUKOBBIM 3¢ dekT. YrompHas KUCIOTa U €€ COiH, uX (u3NYecKue H
XMMUYECKHE CBOICTBa, MONyyeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanre kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSX Yriepoaa
(MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, INIMLEPHUH, YKCyCcHas KucioTa). X coctaB u xumuieckoe
crpoenue. [TonaTue o 6GUOTOrNUYecKr BaXKHBIX BEIIECTBAX: )KUPAX, O€JKaxX, YIIeBOJax - U UX POJIU B
KHU3HU YelloBeKa. MarepHualibHOE €IUHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COeTUHEHUH.

Kpemuuii, ero ¢usuueckue U XHMHUYECKHE CBOWCTBA, TIOJy4YeHHE U TNPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. Oomme npencrapienus o0 okcuae kpemaus (IV) u kpemHneBoit
kuciote. CHIIMKAThl, WX HCIIOJIB30BAaHUE B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH. Baxneiime
CTPOUTEIFHBIE MaTepualibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[IpoGiemsr
0€30IacHOTO MCIIOJIB30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEIHEBHOM KU3HU.

XUMHYECKUN DKCIIEPUMEHT: H3y4eHHE OO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCJIOTBI; TPOBEICHHE KAYEeCTBEHHBIX pEaKIUil Ha XJIOPUA-MOHBI U HAOIIOJCHUE
MPU3HAKOB UX MPOTEKAHUS; OMbBITHI, OTpaXxarolue Gpuandeckrue 1 XUMUYECKUE CBOICTBA TajloreHOB
U UX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C OOpa3laMu
XJIOPUAOB (TaJOTEHUIOB); O3HAKOMIICHHE C OOpaslmamMu cepbl U €€ COCTMHEHHSIMH (BO3MOYKHO
UCTOJIb30BaHUE BUAECOMATEPHUAJIOB); HaOIIOACHNE Tpoliecca OOYyTIIMBAaHUS caxapa Ioj JeiicTBueM
KOHIICHTPUPOBAHHON CEPHOW KHUCJIOTHI; W3YYEHUE XHUMHUYECKHUX CBOMCTB pa30aBIICHHOW CEpHOI
KHCJIOTHI, MPOBEACHHWE KAueCTBEHHOM peakuuu Ha cyiab(}aT-uoH U HaONoJeHHE Npu3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKMMHU CBOMCTBaMU a30Ta, gocopa M HX COCIUHECHHUM
(BO3MOXKHO HCIIOJIb30BaHME BUAEOMATEpHasoOB), oOpa3lamMu a30THHIX M (POCHOpHBIX ynoOpeHui;
MoJTy4yeHue, coOMpaHue, pacro3HaBaHue U U3yuyeHHe CBOMCTB aMMHUaKa; IPOBEIeHUE KaUeCTBEHHbIX
peakiuii Ha MOH aMMOHUS U (ocdaT-HoH U U3yUYeHHEe IPU3HAKOB UX NMPOTEKAHUs, B3aUMOICHCTBHIE
KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeNbI0 (BO3MOYHO HCIOJb30BaHUE BUAEOMATEPUAJIOB);
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U3y4eHUe Mojesiell KPUCTANIMYECKUX PelIETOK anMasa, rpaguta, QysiepeHa; 03HaAKOMIICHHE C
MPOIIECCOM  a/ICOPOLIMK  PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YITEM M yCTPOHCTBOM
IPOTHBOra3a; IMOJydYyeHHe, coOMpaHHe, paclo3HAaBaHHE U M3Y4YEHUE CBOMCTB YIJIEKHCIOrO TIasa;
NIPOBE/ICHUE KAUYECTBEHHBIX PEAKIMH Ha KapOOHAT- W CWJIMKAT-MOHBI U M3yYCHHE MPU3HAKOB UX
IIPOTEKAHNSA; O3HAKOMJICHHME C TNPOAYKIHMEH CHIMKATHOM IPOMBINUICHHOCTH; pELICHHE
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BajkHele HeMeTalIbl U UX COEINHEHUS».

XMMHUSA U OKPYKAKOIIasA cpeaa

Hosble maTepuasibl M TexHoJIOTMM. BemectBa M Marepuaibl B IIOBCEIHEBHOW JKHU3HU
4eJI0OBeKa. XUMUS U 30pOBbE. be3onmacHOe MCIOJIB30BAHME BEIECTB U XMMHYECKUX PEAKIHMN B
obiTy. IlepBas moMoOIIb NpPU XMMHUYECKHX OXOTax M oTpaBiieHHsX. OCHOBBI 3KOJOTMYECKOU
IpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYy)Kalolled cpelsl (MpelesbHas —JOMyCTHMast
koH1eHTpanus BemecTs - [1J[K). Ponb xumMuu B perieHn# SKOJI0THYECKHUX MPoOIIeM.

ITpupoaHbIle MCTOYHUKU YTIJIEBOAOPOAOB (Yrojb, NMPUPOAHBIA ra3, HE(QTH), MPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY M IPOMBIIIICHHOCTH.

XUMHUECKUI HKCHEPUMEHT: M3y4deHHE 00pa3loB MaTepHajoB (CTEKJIO, CIUIABbl METaJlIOB,
MIOJINMEPHBIE MaTEPUAIIbI).

MesknpeamMeTHbie CBSI3H

Peanuzanus MEXNpeaAMETHBIX CBA3E€M NpU M3yYEHUU XUMHUH B 9 Kilacce OCYIIECTBISETCS
4yepe3 UCMOJIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, Tak U MOHITUHN, SBISIIOIIUXCA
CUCTEMHBIMU  JUIl  OTACIBHBIX IPEIMETOB E€CTECTBEHHO-HAyyHOro Iukia. Peamuzanus
MEXIPEIMETHBIX CBA3CH IIPU U3YYCHUH XMMHH B 9 KIacce OCYLIECTBIICTCS YEpe3 UCIIOIb30BaHHUE
KaK OOIIMX ECTeCTBEHHO-HAyYHBIX MOHSATHH, TaK M TOHSATHH, SBISIOMIMXCS CHCTEMHBIMHU IS
OTIENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOurre ecTeCTBEHHO-HAyUHbIC MOHATHS: HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CHHTE3, KJIAacCU(pUKAIMs, NEPUOJUYHOCTb, HAOJIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHUE, MOJIeIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHSI, MATEPHAIIBL.

@dusuka: MaTepus, aroM, DJJCKTPOH, IIPOTOH, HEWUTPOH, HOH, HYKIHWJ, W30TOIBI,
paAMOaKTUBHOCTb,  MOJIEKYJIa, JJIEKTPUYECKUN  3apsf, TNPOBOJHUKH, IOJYIPOBOAHMKH,
IUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO0, OOBbEM, arperarHoe COCTOSHHE BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTAIIMUECKAsI PEIIETKA, CIUIABbI, (PM3MUECKUE BEIUYHHBI, ¢TUHHIIBI
U3MEpEHUs1, KOCMHYECKOE NPOCTPAHCTBO, TUIAHETHI, 3BE3 b1, CoHILE.

Bbuonorus: QorocuHTes, ApixaHue, Ouocdepa, HSKOCHCTEMa, MHHEpaJbHBIE YIOOpEHHUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIIBHBIC BEIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOMIAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

W3ydenne XWMHHM B OCHOBHOM IIIKOJIE HAIMpPaBICHO HA JOCTHXEHHE OO0YYarOIUMUCS

JMYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX PE3YIbTaTOB OCBOCHUS YUeOHOTO IIPEMETa.
JIMUHOCTHBIE PE3YJbTATHBI

JlnuHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOrpaMMBI OCHOBHOT'O OOILIEro 0Opa3oBaHUS
JOCTHTAIOTCSI B XOJ¢ OOy4YeHHS XUMHHM B €IMHCTBE YYEOHOW M BOCIUTATEIBHON ACSATEIHHOCTU
OpraHuzanuu B COOTBETCTBHH C TPATUIHMOHHBIMH POCCHHCKUMH COLMOKYJIBTYPHBIMH U JTYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOINECTBE MpaBHJIAMH M HOPMaMH TIOBEICHHS H
CIOCOOCTBYIOT MpOLIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIIMAIM3AIMN 00yYarOIIUXCSL.

JIMgaHOCTHBIC Pe3yJIbTaThl OTPAXKAOT CHOPMUPOBAHHOCTD, B TOM YUCIIC B YACTH:

IIaTpuoTHYecKOro  BOCHHMTAHHWSA: IICHHOCTHOTO  OTHOIICHHS K  OTEYECTBEHHOMY
KYJIbTYpHOMY, UCTOPUYECKOMY U HayYHOMY HACJICAHIO, TOHUMAHHS 3HAYCHUS XUMHUECKOW HAYKH
B JKHU3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIAAETh JIOCTOBEPHOW WHGPOpMaIMeld o
MEPEZOBBIX JOCTIKEHHUSIX U OTKPBITHUSIX MUPOBOW M OTEYECTBEHHON XMMUH, 3aHHTEPECOBAHHOCTH B
HaYYHBIX 3HaHUSAX 00 yCTpoiicTBE MHpa 1 00IIEeCTBa;

I'pazkgaHcKOro BOCHUTAHMA: TIPEJACTABICHUS O COLMUAIBHBIX HOpPMax U IpaBUIIaX
MEXITMYHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
HOJIE3HOM, yueOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U IPYTUX BUIAX AEATEIbHOCTU; TOTOBHOCTHU K
pa3zHooOpa3HON COBMECTHOH NESATEILHOCTH MPH BBITIOJTHEHUH YYEOHBIX, TIO3HABATENBHBIX 337134,
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BBITIOJTHEHUH XUMHYECKHX OSKCIEPUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IMpoliecce 3TOW Yy4eOHOH NeATeNbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE MOBEJEHUE U MOCTYIKH CBOMX TOBApHUILEH C MO3ULMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAaHHMS MOCIEACTBUIN MOCTYNKOB;

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS: OPUEHTAIIMS Ha MOpPAJIbHbIE LIEHHOCTH U HOPMBI B
CUTYyalUsAX HPaBCTBEHHOI'O BHIOOPA; TOTOBHOCThH OIICHMBATH CBOE MOBEICHHE M MOCTYIKH, a TAKXKe
MOBEICHUE U TOCTYNKU APYTUX JIIOAEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCIEACTBUNA ISl OKPY)KAIOLIEH Cpeibl; pa3BUBaTh CIIOCOOHOCTH peIiaTh MOpaJIbHBIC
po0OJIeMbl Ha OCHOBE JINYHOCTHOTO BHIOOpA C OMOPOI Ha HPABCTBEHHBIE LIEHHOCTH U MPUHATHIC B
poccuiickoM OOIeCTBEe MpaBHJa MU HOPMBI TMOBEICHUSA C Y4ETOM OCO3HAHMS TOCIEACTBUHN LIS
OKpYKaloIleil Cpeabl.

JCTETHYECKOIr0 BOCHUTAHHUSA: BOCIPUUMYMBOCTh K Pa3HbIM TPAAMLIUSIM CBOErO U JAPYTUX
HapoJOB, MOHMMAHHE POJU 3THUYECKUX KYJIbTYPHBIX TPAIUIIMI;, LIEHHOCTHOIO OTHOIICHUS K
IIPUPOJIE U KYJIBTYpPE CBOEH CTpaHbl, CBOEH MaJION POAUHBL; IPUPOAE U KYJIbTYpEe APYTUX PETUOHOB
U CTpaH MUpa, o0beKkTaM BceMupHOro KyabTypHOTO Haclieus 4eJI0BEUEeCTRa.

IleHHOCTHM HAy4YHOr0 MNO3HAHHUA: MHPOBO33PEHUYECKHMX IIPEACTABICHUM O BELIECTBE U
XUMHUYECKOM pPEaKIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH H
COCTABIISIFOLINX OCHOBY JUI TIOHMMaHMs CYIIHOCTH HAY4YHOH KapTHHBI MHUpA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBSA3SIX YeIOBeKa C MPUPOIHON Cpenoit, o
pOJIM XMMHUU B MO3HAHUM ITHX 3aKOHOMEPHOCTEN; MO3HABATEJIbHBIX MOTHMBOB, HAIIPaBJICHHBIX Ha
MOJTy4€HHE HOBBIX 3HAHUI MO0 XUMUHU, HEOOXOAUMBIX JJIsi 0ObSICHEHUS HAOII0AaeMbIX MPOIIECCOB U
SIBJICHUIA; TTO3HABATEIbHON, MH(MOPMAITMOHHONW U YUTATENILCKOM KyJIbTYPHI, B TOM YHCJIE HABHIKOB
CaMOCTOSITENTbHOM paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPAaBOYHOW JUTEPaTypOM, TOCTYMHBIMH
TEXHUYECKUMHU CPEICTBAMU WH(POPMALMOHHBIX TEXHOJOTHI; HHTEpeca K 00y4YeHHIO U TO3HAHUIO,
M0003HATEIBHOCTH, TOTOBHOCTM M CIOCOOHOCTHM K CaMOOOpa30BaHMIO, TPOEKTHOW U
HCCIIEI0BATENCKON JAEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS O0y4YEeHHUs
B AJIbHEHUIIIEM.

Pu3n4ecKoro BOCHIUTAHNSA, (OPMHPOBAHMA KYJbTYPbl 310POBbS H IMOLHOHAJIBLHOIO
0J1aronmoJy4usi: OCO3HaHMS LIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTQHOBKH Ha 3/I0POBBIM 00pa3 KW3HU, OCO3HAHMSA TOCIEACTBUNA U HEMIPUATHUS BPEAHBIX MPUBBIYEK
(ymoTpeOsieHusT aJKOToJIs, HApKOTHKOB, KYpPEHHUsS), HEOOXOAUMOCTH COOJIOEHUS TIPaBUII
0€30macHOCTH TpU OOpallleHMH C XWMHYECKMMHU BeUIeCTBaMH B OBITY M peaJlbHOW >KU3HHU;
coOmroieHne mpaBwil 0€30MaCHOCTH B MPHUPOE; HABBIKOB OE30MACHOTO TMOBEJEHUS B WHTEPHET-
cpeze; CIOCOOHOCTh aJaNTHUPOBAThCA K CTPECCOBBIM CHUTYAallMSIM M MEHSIOIIUMCS COLMAIbHBIM,
MH(OPMALIMOHHBIM M TMPHUPOAHBIM YCIOBUSAM, B TOM YHCIIE OCMBICIAS COOCTBEHHBIM OMBIT U
BBICTpanBas JaJbHEHIINE 11eNd; COPMHPOBAHHOCTh HaBbIKa pe(IeKCHH, TPU3HAHUE CBOETO MpaBa
Ha OWMOKY M TaKOro >K€ IpaBa JIPYroro 4YeloBeKa; FOTOBHOCTb U CIOCOOHOCTh OCO3HAHHO
BBIMIOJIHATE W MPOMAaraHAMpoOBaTh NpaBWiIa 3J0pPOBOro, OE30MAaCHOTO U HKOJIOTHYECKU
1enecoo0pa3zHoro oopasa KU3HU; Oepe KHO OTHOCUTHCS K IPUPOJIE U OKPY KaIOLIEH cpese.

TpynoBoro BOCHUTAHMSI: HWHTEpeca K IMPAKTHUECKOMY H3yudeHHMIO mpodeccuii u Tpyaa
Pa3IMYHOTO POJa, YBaXKEHUE K TPYAYy M pe3ysibTaTaM TPYIOBOHM NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IMPHUMEHEHUS NPEAMETHBIX 3HAHMWA IO XUMHH, OCO3HAHHOTO BhIOOpa HMHIUBUAYAILHOU
TPAeKTOPUHU MPOJOJKEHUS OOpa3oBaHMsI C YYETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K
XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; ycnemH ol mpodecCuOHATBHON IesITeIbHOCTH
U pa3BUTHS HEOOXOJUMMBIX YMEHHUN; TOTOBHOCTH aJalTUPOBAThCS B MPO(ECCHOHAIBLHOU cpene;
OCO3HAHHBII BBIOOP M IMOCTPOEHHE HMHIMBHIYaTbHOW TPAaeKTOPUH OOpa30BaHMUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

IKOJOTHYeCKOr0 BOCIIUTAHMS: SKOJIOTHUECKHU 11eJIeCO00pa3HOro OTHOLIEHUS K IMIPUPOJIE KaK
UCTOYHUKY >KM3HM Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHHWS, MOHWMAHHUS LEHHOCTU 3JI0POBOTO H
6e3omacHoro oOpas3a >KHW3HM, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (HU3HUECKOMY U
MICUXHYECKOMY 3/10POBbIO, OCO3HAHMSI LICHHOCTH COOJIIO/IEHUS MTPaBMII O€301MaCHOTO OBEICHUS MTPU
paboTe C BemiecTBaMH, a TaKXe B CHTyalMsAX, YTPOXKAIOUIMX 3J0POBBI0 M KHU3HH JIIOJEH;
CIIOCOOHOCTH TPUMEHATh 3HAHUSA, IOJy4aeMble MpPU H3YYEHUM XUMUH, JJIS pELIeHHUs 3ajad,
CBA3aHHBIX C OKPY’KAIOILEW NPUPOIHON CPEIOH, MOBBILICHUS YPOBHS DKOJOTMYECKOW KYJIBTYBI,
OCO3HaHHUs I100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOjIeM U MyTed UX pelIeHHUs] MOCPEACTBOM
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METO/I0B XMMUU; IKOJIOTMYECKOTO MBILUIEHHS, YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHHKATUBHON U COLIMAJIBHOU ITPAKTHKE.

Ananranus o0y4amumerocss K HU3MEHSIOIMUMCS YCJIOBHSM COUMAJIBLHOW M NPUPOIHOM
cpenbl:
e OCBOEHHE 00YYaIOUIMMUCS COLUATBHOIO OIbITA;
e aJIeKBaTHAas OIICHKA U3MEHSIOMIMXCS YCIOBHIA;
e TPUHSATHE PELIeHUS (MHAMBHUAyalbHOE, B TPYMIE) B U3MEHSIOUIMXCA YCIOBHIX Ha OCHOBAHUU
aHaym3a OMOJIOTUYECKOW MH(OPMAIIUU, OTKPHITOCTh OIBITY U 3HAHUSM JAPYTHUX;
e I[IJJAHUPOBAaHWUE [EHCTBH B HOBOW CHTyalldd HAa OCHOBAaHWHM 3HAHWH OMOJIOTHYECKHUX
3aKOHOMEPHOCTEH;
e CIOCOOHOCTh JI€HCTBOBaTh B YCJOBHMSIX HEOMpPENEIEHHOCTH, MOBBIIIATh YpPOBEHb CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NMPaKTUUYECKYIO0 AESATENbHOCTb, B TOM YHUCJIE YMEHUE YUYUThCA Yy NPYTUX
JIFOJIEH, OCO3HABATH B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHHUS, HABBIKM U KOMIIETEHLIUN U3 OIbITA
APYTHX,
e YMEHHE paclo3HaBaTh KOHKPETHBIE MPUMEPBI, TMOHATHS 10 XapakTEpHbIM NPHU3HAKaM,
KOHKPETH3UPOBaTh MOHATHUS MPUMEpPaMH, UCIOJb30BaTh MOHITUS M €ro CBOWCTBA MPU PEUICHUHU
3a1a4;
e CIHOCOOHOCTH OOYyYaIONIUXCSI OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, OLIEHUBATH MPOUCXOSIINE
W3MEHEHUS U UX MOCIECTBUS;
e OIIEHUBATh CUTYALIUIO CTPECCa, KOPPEKTUPOBATh MPUHUMAEMbIEC PEIICHUS U JCHCTBUS,
e (opMynupoBaTh U OLIEHUBATH PUCKHU U TOCIEICTBUS, (OPMHUPOBATH OMBIT, YMETh HAXOAUTh
MO3UTUBHOE B MPOU3OIIEANICH CUTYaIlUH;
e OBITh TOTOBBIM JICHCTBOBATH B OTCYTCTBUH FapaHTUU ycCIieXa.

METAIIPE/IMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBLACISIOT 3HAYUMbIE Uid (OPMHUPOBAHUS
MHPOBO33pEHHsI OOICHAyYHbIC TOHATHUS (3aKOH, TEOpHsi, MPHUHIUI, TUIOTe3a, (akT, CUCTEMa,
MPOLIECC, AKCIEPUMEHT M JIp.), KOTOpPbIE WCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeAMeTax M MO3BOJISIOT HAa OCHOBE 3HAHWH W3 3THX MPEeIMETOB (OPMUPOBATH MPEIACTABICHUE O
LIEJIOCTHOM HAay4YHOM KapTWHE MHpa, M yHUBEpCajbHbIC y4yeOHbIe NeiCcTBHA (IMO3HABaTEJIbHBIE,
KOMMYHHUKATUBHBIE, PETYJSTUBHBIC), KOTOpPbIE OOECIeYnBalOT (POpMUpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITeJ'IBHOMy HHaHI/IPOBaHI/IIO )41 OCYH.[GCTBHCHI/IIO yqe6H01‘/'1 ACATCIIBHOCTH.

MeranpeamMeTHbIe pe3yabTaThl OCBOCHUS 00pa30BaTEIBLHOM MPOTPAMMBI 110 XUMHUH OTPAXKAIOT
OBJIAICHUC YHI/IBepCELHBHBIMI/I ITO3HABATCIIBHBIMHU ,Z[GflCTBPISIMH, B TOM YHUCJIC:

ba3oBbIMHU JIOTHYECKHMH JeHCTBUAMU
1) ymeHHneM HCI0JIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUH 3HAHMMN: pacKpbIBaTh
CMBICIT XUMHUYECKUX TOHATHH (BBIACISITh UX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b
C prrI/IMI/I HOHﬂTHHMH), HUCIIOJIB30BATh ITOHATUS OJIA 06'LSICHGHI/I$I OTACJIBHBIX q)aKTOB )41 HBHCHPIFI;
BBIOMPATh OCHOBAHUS W KPUTEPUM IS KJIACCH(PHUKAIMU XUMUYCCKHUX BEIIECTB M XUMHUYCCKUX
peaKHHﬁ; YCTaHaBJII/IBaTL HpI/I‘II/IHHO-CHCI[CTBeHHLIe CBA3U MG)KI[y OGBGKTaMI/I I/I3y‘-IeHI/I$I; CTpOI/ITB
JIOTUYECKHE pacCyX AcHUs (MHIAYKTUBHBIC, ICAYKTHBHBIC, 0 AHAJOTWUH); JejaTh BBIBOABI W
3aKJIFOYCHUS;
2) yMEHHEM NpPHUMEHSATH B TIpOllecce IMO3HAHHUS TOHATHSA (NMPEAMETHBIE W METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3YEeMblE B XUMHH, NpeoOpa3oBbIBATH IIMPOKO
MPUMEHSEMbIC B XMUMHHU MOJICIbHBIC TMPEJCTABICHUS - XUMHYECKHUN 3HaK (CHMBOJI SJIEMEHTA),
XuUMu4eckas (opMmyna W ypaBHEHHE XUMHYECKOW peakUMu - TMpU pElIeHHH ydeOHo-
MMO3HABATENBHBIX 3a71a4; C YUYETOM ITUX MOJICIBHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh
CYH_ICCTBGHHBIC HpI/I3HaKI/I HsyqaeMHx OG’bGKTOB - XUMHUYCCKUX BCIICCTB U XUMHWUCCKUX peaKHHﬁ;
BBISIBIIATH OOIIHE 3aKOHOMEPHOCTH, IPUYNHHO-CIICJICTBEHHBIE CBS3U U MTPOTHBOPEUHS B U3y9IaeMbIX
HpOI.[GCC@.X n ABJICHUAX, HpeI[JIaFaTB KpI/ITepI/II/I IJIsI  BBIABJIICHHUA JTHUX BaKOHOMepHOCTCﬁ )41
MIPOTHBOPEUUH; CaMOCTOSITEILHO BBIOMPATh CMOCOO peIIeHHWs y4eOHOM 3amauu  (CpaBHUBATH
HCCKOJIBKO BapI/IaHTOB peH_ICHI/ISI, BI:I6I/IpaTI: Han6onee HOIIXOZ[HH_II/Iﬁ C y‘-IéTOM CaMOCTOSTCIIBHO
BBIJICTICHHBIX KPUTEPHEB);

ba30BbIMH HcCII€I0BATEILCKHAMH A€ CTBUSMH
3) yMEHHEM HUCIIOJIH30BATh IMMOCTABIICHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA TIO3HAHUS, a TAKXKE B

11



KauecTBE OCHOBBI Ui (POPMHPOBAHUS TUIIOTE3bl MO TMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBbIX
CYKJICHUU;
4) mnpuoOpeTeHHe OMNbITA MO IUIAHUPOBAHUIO, OPraHU3allMd M TPOBEACHUIO YUYEHHYECKHX
HKCIEPUMEHTOB: YMEHHE HaOJI0aTh 3a XOJOM MpOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €TO
pe3ynbTar, ¢GopMyaupoBaTh O00O0OLIEHHS M BBIBOABI IO pe3ylibTaTaM MPOBEAEHHOIO OIbITA,
WCCJICTIOBAHMSI, COCTABIIATH OTYET O MPOJIEIaHHON paboTe;

Paboroii ¢ nunpopmanueit
5) yMeHueM BBIOMpATh, AHATTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHHs, MOTYYaeMyI0 W3 pPa3HbIX HMCTOYHHUKOB (HAyYHO-TIOMYJISIpHAs JUTEpaTypa
XMUMHYECKOTO COJIEpXKaHMA, CIIPAaBOYHbIE MOCOOMs, pecypchl MHTepHETa); KpUTUYECKH OLCHUBAThH
MIPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(OPMAILIHNIO;
6) yMeHHeM IMPHUMEHSATh Pa3IUYHbIE METOJbl M 3alpOChl IpPU MOUCKE W O0TOOpe MH(pOpMAIMH U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BBHIOJHEHUS Y4eOHBIX M MO3HABATEJIbHBIX 3a]a4
OTpENIeIEHHOTO THIA; MPUOOPETEHUE OmbITa B OO0JACTH HCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH AKTHMBHOIO HMCIOJIb30BaHUS Pa3IM4HBIX
MOUCKOBBIX CHCTEM; CaMOCTOSITEIIbHO BBIOMpATh ONTUMAIbHYIO (QOpPMY MpEICTaBICHUS
nHbOpPMaLlUM M WUIIOCTPUPOBATh peEIIaeMble 3aJayd HECIOXHBIMU CXEMaMH, AHarpaMMaMi,
apyrumu popmamu rpaduku U ©X KOMOMHALIUSAMU;
7) yMEHHEM WCMOJb30BaTh W AaHAIM3UPOBATh B IIporecce y4eOHOW H HCCIeA0BATEIIbCKOM
AeSITeIbHOCTH WH(POPMALIUIO O BIUSHUH MTPOMBIIIICHHOCTH, CEIbCKOTO X035 CTBA U TPAHCIIOPTa Ha
COCTOSIHHE OKPY>KaIOIIEH MPUPOAHOMN CpeIbl;

YHuBepcaibHBIMH KOMMYHMKATHUBHBIMM /1€/iCTBUSIMH
8) yMeHHneM 3ajaBaTh BOMPOCH (B XOJE aUajora W/WIM JUCKYCCHH) MO CYIIECTBY OOCYKIaeMoun
TeMbI, POPMYJIMPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BBITIOJIHEHUS MPEATIOKESHHOM 3a/1a4H;
9) mpuoOpereHre OmbITa MPE3CHTAMHM PE3yIbTATOB BHINOJHEHUS XHUMHYECKOTO HSKCIIEPHUMEHTa
(;1abopaTOpHOTO OMBITA, JTA0OPATOPHOM PabOTHI MO HCCIIEAOBAHHIO CBOMCTB BEILECTB, Y4EOHOTO
MIPOCKTA);
10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEJILHON M HCCIEI0BATENbCKON
NeSITeIbHOCTH MPHU PEIIEHUU BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4ETa OOIIUX MHTEPECOB U COTJia-
coBaHUS TO3UIMKA (0OCyXkaeHus, OOMEH MHEHMSMH, «MO3IOBBIE INTYpMbD», KOOPIUHAIIMS
COBMECTHBIX JIEHCTBUH, ONpeesieHue KPUTEPUEB IO OICHKE KayecTBa BBHIMOJIHEHHON paboThl U
ap.);

YHuBepcalbHbIMHU PeryJIsTHBHBIMH AeCTBUSIMHU
11) ymeHHeM caMOCTOATEIBHO OIPENEATh LENU AEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JEATEIBHOCTh, BHIOMpPATh Haubosee
3¢ (heKTHBHBIC CTTOCOOBI PEIICHUs] YIeOHBIX M TIO3HABATENBHBIX 33/1a4, CAMOCTOSATEIHHO COCTABIIATh
WM KOPPEKTUPOBATHh MPEMJIOKEHHBIM JITOPUTM JIECUCTBUUA MPH BBITOJIHEHUU 33JaHUM C y4ETOM
MOJyYeHHUsST HOBBIX 3HAaHUM 00 H3ydaeMbIX OOBEKTaX - BEIIECTBAX M PEaKIUAX; OLECHHUBATH
COOTBETCTBHE MOJYYEHHOT'O PE3yJIbTaTa 3asiBJICHHON LIEJIH;
12) yMeHueM 1cnoinb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEUlaracMble B YCJIOBUM 3a/laHUN.

HPEJIMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMETHBIX pe3yJbTATOB IO OCBOCHHMIO OO0S3aTENBHOIO COJEpPXKAHMA,
YCTaHOBJIEHHOT'O JIaHHOM paboyeil mporpaMMoii, BBIAEISIOT: OCBOCHHBIE 00YYaIOIIMMUCS Hay4YHbIE
3HAHUS, YMEHHS M CIIOCOOBI AEUCTBHH, crieruduuecKkue A peaAMeTHONH 001acTu «XUMUS, BUIBI
NEeSTeNIbHOCTH M0 TMOJIYYEHHIO HOBOTO 3HAHMS, €ro HHTEpPHpeTalud, NpeoOpa3oBaHUI0 HU
MPUMEHEHHIO B PA3TTUYHBIX YI€OHBIX M HOBBIX CUTYAIUsX.
[IpenMeTHbIE pe3ynbTaThl OTpaXaroT CHOPMHUPOBAHHOCTH Y OOYYAIOMIMXCS CIEAYIOLINX
YMEHHM:
8 KUIACC

1) packpvieamv cmblci OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPO/IHASA U HEOJHOPOJHAs), BAJIEHTHOCTb, OT-
HOCHUTENIbHAs aTOMHAsi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas macca,
MaccoBasi JI0JIsl XMMHUYECKOTO 3JIEMEHTa B COCIWHEHUHU, MOJSPHBIA OOBEM, OKCHJA, KHCIOTa,
OCHOBAHHUE, COJb, D3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS, XHMHYECKas peakuus,
KJIacCU(pUKalUg pPEaKIHi: peakuu COCAMHEHHUS, pPEaKUUU pa3IoKEHHs, PEaKklUH 3aMelleHMUs,
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peaknuu oOMeHa, 3K30- M SHIOTCPMHUECKHE PEaKIMH; TETUIOBOM 3P (EKT peakiuu; siApO aToMa,
ANIEKTPOHHBIA CIIOW atoma, aTOMHas OpOWTab, PagUyC aToMa, XUMHYECKas CBS3b, MOJSpHAS W
HEMnoJIIpHasi KOBaJICHTHAasl CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHWOH, PacTBOp, MaccoBas 0Jid
BelllecTBa (MIPOLICHTHAs! KOHILIEHTPAIUs) B PaCTBOPE;
2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. M. 1) U MPUMEHSTH 3TH
TIOHSITHSI TIPU OMTMCAHUY BEIIECTB U MX MPEBPAICHHI;
3) ucnonv3osamv XUAMUUECKYIO CHMBOJMKY JJIsl COCTaBjieHHUS (OpPMYJ BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;
4) onpedensams BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHHSX; CTEHEHb OKHUCICHHS
JJIEMEHTOB B OWHApPHBIX COCAUHECHHSIX; MPHHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIACCy
COeIUHEHUI 1o (GopMyliaM; BHJ XUMUUECKON CBsI3U (KOBaJEHTHAas M MOHHAs) B HEOPraHUYECKHX
COCTUHEHUSX;
5) packpvisamsb  cmwicn [lepuogmaeckoro 3akona J[. WM. MenneneeBa: J1€MOHCTPUPOBATH
MMOHMMAaHUE TIEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMUYECKUX IJIIEMEHTOB OT UX IOJIOKCHHS B
[lepuoanueckoit cucreMe; 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HHUs, 3aKOHa ABOTaJpo; OMHCHIBATH M XapaKTEpH30BaTh TaOIMYHYIO (Qopmy
[leproanueckoit CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: pazinyarh MOHSATHUS «IJIaBHas noAarpymmna (A-
rpynmna)» u «mnobouynas mnoxarpynmna (b-rpymnma)», mamele u OonbIIME MEPUOMABI; COOTHOCHTH
0003Ha4YeHUs, KOTOopble UMelTcs B Tabnuue «llepuoanueckas cuctemMa XUMUYECKUX SJIEMEHTOB
1. . MenpeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX DJIEMEHTOB
(cocTtaB u 3apsia sapa, 00IIee YUCIIO JISKTPOHOB U PACTIPEICTICHUE UX 110 JICKTPOHHBIM CJIOSIM);
6) Kraccuguyuposams XUMUUECKUE FIEMEHTHl; HEOPTaHUYECKHE BEIECTBA; XUMUUECKUE PEAKIINU
(TI0 YuCITy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTy);
7) xapaxmepuzosams (onucvliéams) o0IIME XUMHUECKUE CBOWCTBA BELIECTB PA3IUYHBIX KIIACCOB,
MOATBEPK/asi OMKCAaHUE MPUMEPAMU MOJIEKYJISPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XHMHUYECKHX
peaKuuii;
8) mpoenosupoeams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KayeCTBEHHOI'O COCTaBa;
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALIECHUI B Pa3IUIHBIX YCIOBUSX;
9) eviuucasAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB; MacCOBYIO JOJIIO
XUMHYECKOTO dJEMEeHTa 1o (opMylie COSAMHEHHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B PAacCTBOPE;
MIPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUYECKOMN peaklnu;
10) npumernsims OCHOBHBIE ONEPALIUUA MBICITUTEILHON ACSITEIBHOCTU - aHAJIU3 U CUHTE3, CPAaBHEHHUE,
000011IeHre, cUcTeMaTU3alunio, Kilaccu(UKaIHio, BBISBICHHUE MPUYUHHO-CIIEJICTBEHHBIX CBS3EH -
JUTSL U3yUYEHHSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHIA; €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHHUS
- HaOJTI0IeHN e, U3MEPEHHE, MOJICTTMPOBAHNE, SKCTICPUMEHT (PEaTbHBIM U MBICTICHHBIN );
11) credosams mpaBuIaM MOIB30BaHUST XUMHUYECKOM TOCYI0H U JTa0OpaTOPHBIM 000PYIOBaHHUEM,
TaK)Ke IpaBUJiaM OOpAallleHUs! C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUMSIMH IO BBINOJTHEHUIO
1abOpaTOPHBIX XMUMHYECKHUX OIBITOB MO TOJYyYEHUI0 U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposla M KHCIOpOJa), TPHUTOTOBJICHHIO PACTBOPOB C OMNpPEACTEHHOW MAacCOBOW JOJeH
pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH W TMPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacrmo3HaBaHUIO PACTBOPOB MIEJOYEd U KHUCIOT C T[OMOLIBI0 HHIUKATOPOB  (JIAKMYC,
benondranent, METUIOPAHXK U Ap.).

9 KJIACC
1) packpvieams cmbici OCHOBHBIX XUMHYECKUX TOHATUN: XUMHUECKHUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHHOH, [POCTOE  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XHMHUYECKas peakivs, XUMHYeCKas CBS3b,
TEIIOBOM 3P EeKT peaki, MOJb, MOJISPHBIA 00BEM, pacTBOP; SIEKTPOIUTHI, HEITEKTPOIUTHI,
ANEKTPOIUTHYECKAST JTUCCOLMAINSA, pPEaKIMH HWOHHOTO OOMEHa, KaTaau3aTop, XUMHYECKOe
paBHOBecHe, 00paTUMbIe U HEOOPAaTUMBIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIIH,
OKHUCJIUTEh, BOCCTAHOBHUTENb, OKWCICHHE M BOCCTAaHOBIIEHHE, AUIOTPOMHs, aM(OTEPHOCTH,
XUMHUYECKass CBSI3b (KOBaJIEGHTHAs, HWOHHAs, MeETaJUIMYecKas), KpUCTAIUIMYecKas peméTka,
KOpPpO3UsT METAJUIOB, CIUIABbI, CKOPOCTh XUMHUYECKOW pEaKIuu, MpeAeNbHO JIOMyCTUMAast
konnentpanus (I1/IK) Bemectsa;
2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUMA (CM. 1. 1) U MPUMEHATH ATH
MOHSITHSI TIPU OMMCAHUU BEIIECTB U UX MPEBpaLICHHI];
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3) ucnonv3zosams XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBlieHHS (OpMyJl BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

4) onpeodensamb BaNCHTHOCTb M CTENEHb OKHCIEHUS XHMUYECKUX 3JEMEHTOB B COETUHEHHSIX
Pa3IMYHOIO COCTaBa; IMPUHAAJIEKHOCTh BEILECTB K ONPENEIEHHOMY KJIacCy COEAUHEHMHM IO
dbopMyniaM; BUJI XUMUYECKON CBSA3M (KOBAJIEHTHAs, HOHHAsA, METAIJINYECKas) B HE- OpraHM4eCKUX
COCAMHEHUSX; 3apsA] MOHA IO XMMHUYECKOH (opMmyIe; XapakTep Cpeabl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHHM, TUI KPUCTAUINYECKOM PEIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvisams cmwvicn Ilepuonnueckoro 3akona JI. . MenpaeneeBa u JAEeMOHCTPUPOBATH €T0
MOHUMAaHUE: OnUCbLIBAMb U Xapakmepuzosams TadbmuuHyo ¢opmy Ilepuonnyeckoil cucTembl
XUMHYECKHUX D3JIEMEHTOB: pa3iuyaTh MOHSATHUS «TJaBHAas MmoArpymma (A-Tpynma)» U «noOodHas
noarpynna (b-rpymma)», Mameie W OOJBIINE MEPUOABI, COOMHOCUMb O00O03HAYCHHS, KOTOPHIC
UMEIOTCS B TNEPUOJUYECKON TaOmuIle, C YHCIOBBIMH XapaKTEPUCTHKAMH  CTPOCHHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siipa, 00lliee YUCIIO 3JIEKTPOHOB U paclpe/iesieHue ux 1o
AJIEKTPOHHBIM CIIOSIM); 00BACHAMb OOIINEe 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB HJIEMEHTOB U
X COCIMHEHUH B Mpejenax MajblX MEePUOJOB M TJIABHBIX MOATPYHI C YYETOM CTPOCHHS HX
aTOMOB;

6) k1accuguyuposames XMMHUUYECKUE JIEMEHThI; HEOPTaHUYECKHE BEIIECTBA; XMMHUUECKHE PEaKIMU
(10 YMCITy ¥ COCTaBY yYacCTBYIOIIMX B PEAKLIUU BEIIECTB, 110 TEIJIOBOMY (P (PEKTy, 0 U3MEHEHUIO
CTETeHEeN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

7) xapakmepuzosams (onuceviéamy) oOIMKE U CIICHUPUUESCKUE XUMHUECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, MOATBEPKAas OMHCAHHWE MPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

8) cocmasnamb ypaBHEHUS JICKTPOITUTHICCKON TUCCOIMAIIMN KUCIIOT, IIEJI0UYeH U COJICH; MOJHBIC
U COKpalIEHHbIE ypaBHEHMsI pe- aKIMi HMOHHOTO 0OOMEHA; ypaBHEHUS PEaKLUi, MOATBEPKAAIONINX
CYILECTBOBaHHE F€HETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IUYHBIX KIACCOB;

9) packpvisamb  CyIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTENBHBIX  pEAKUUN  MOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATUX PEeaKIuii;

10)  npoenosupoéams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS; BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

11) sviuucaams OTHOCUTENBHYIO MOJEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEeHTa Mo (opMyJsie COCAMHEHHUS; MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBOJUTH PACYETHI II0 YPABHEHUIO XMMUYECKON PEaKLIUU;

12) cnedosams nipaBUiiaM MOJIB30BaHUSI XUMHYECKOW MOCYI0M U JTaOOpaTOPHBIM 000PYyI0BAaHHEM,
TaKXKe MpaBUaM OOpAaIICHUs C BEIIECTBAMHU B COOTBETCTBHUHM C MHCTPYKIUSIMH IO BBIIOJHEHHIO
71a00pPaTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYyYEHUI0 U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

13) nposooums peakuuu, TOATBEP)KIAIONINE KAueCTBEHHBIH CO- CTaB Pa3IUYHBIX BEIECTB:
pacro3HaBaTh OINBITHBIM MNYTEM XJIOpUA- OpoMHMI-, MOAUI-, KapOoHat-, docdar-, cuimkar-,
cynb(har-, THAPOKCU] - UOHBI, KATHOHBI AaMMOHHUSI U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpaxX HEOPraHUUECKUX BEIIECTB;

14) npumensamos OCHOBHBIE ONEpAIH MBICIUTEIbHOM 1E€ATEIHHOCTH - AaHAJIU3 U CUHTE3, CPaBHEHHE,
0000I1IeHHe, CHUCTEeMAaTU3alMI0, BBISBICHUE NPUYMHHO-CICICTBEHHBIX CBSI3€H - JUISI M3Y4YCHHUS
CBOMCTB BEIIECTB M XHMHUYECKUX peaKIui; eCTeCTBEHHO-HAyYHble METOAbl TIIO3HAHUS -
Ha0JI0IcHNe, U3MEPEHKE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICTICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 kiacce

HaumenoBanue pasgenos | Koinnuecrso

Ne aexTpoHHbIE (IH(PPOBbIE) pecypchl
U TeM NMPOrpaMMbl 4acoB P (uncpp ) pecyp
Pasnen 1. IlepBoHavyajbHble XUMHUYECKHE NOHATHS
1.1 | Xumus — BakHass 00J1acTh 5 https://resh.edu.ru/subject/lesson/1522/ma
€CTEeCTBO3HAHUS " in/
MPAKTUYECKOU
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ESITEIILHOCTH YeJIOBEKA.
1.2 15 https://resh.edu.ru/subject/lesson/1485/ma
BemectBa M XuMHYECKHUE in/
peaKuuu. https://resh.edu.ru/subject/lesson/1519/ma
in/
Wroro no pazgeny: 20
Pa3znen 2. BaxkHeiinue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
2.1 |Boznyx. Kucnopos. 5 https://resh.edu.ru/subject/lesson/2447/m
ITousitue 00 oxcHumax. ain/
2.2 | Bogopon. Ilomsatme o 5 https://resh.edu.ru/subject/lesson/3119/m
KHCJIOTaX U COJISIX. ain/
2.3 | Kojn4ecTBeHHbIE 4 https://resh.edu.ru/subject/lesson/2063/m
OTHOIIEHUS B XUMMUU. ain/
24 | Bona. PactBops!. IlonsaTtue 5 https://resh.edu.ru/subject/lesson/2062/m
00 OCHOBaHHUSIX. ain/
2.5 11 https://resh.edu.ru/subject/lesson/2445/m
ain/
https://resh.edu.ru/subject/lesson/2442/m
OCHOBHBIE KIaCCHI ain/
Heop raHHq?CKHX https://resh.edu.ru/subject/lesson/2055/m
COEIMHEHUIA. i)
https://resh.edu.ru/subject/lesson/2054/m
ain/
Wroro no pazgeny: 30

Pasnen 3. Ilepuoauyecknii 3akoH u Ilepnoguyeckas cucreMa XMMHYECKHX
sseMeHTOB JI. . MenaesieeBa. CTpoenne aToMoOB. XUMHYECKASl CBA3b.
OKHCINTENBbHO-BOCCTAHOBUTEJIbHbIC PEAKIIUH

3.1 | Ileppognyeckuii 3aKoH 7 https://resh.edu.ru/subject/lesson/2051/ma
[lepuonnueckas in/

CHCTEMa XHMHYECKUX https://resh.edu.ru/subject/lesson/2050/ma
HJIEMEHTOB JN. in/

MenneneeBa. CtpoeHue

aToMa.

3.2 | XuMH4UecKas CBI3b. 8 https://resh.edu.ru/subject/lesson/2439/ma
OKuCIUTENbHO- in/
BOCCTAHOBUTEJILHEIE https://resh.edu.ru/subject/lesson/2048/ma
peaKkiuu. in/

https://resh.edu.ru/subject/lesson/3122/ma
in/
Ntoro no pazaeny: 15
PesepBHOe Bpems 3
OO01ree KOJIMYECTBO 4YacoB II0 63
nporpamMme
9 KJIACC
Hanmenosanue KoandecTBO duekTpoHHbIe (HU(POBLIE)
Ne pa3iesioB U TeM
4acoB pecypchbl
NMPOrpamMmbl
Pa3pnen 1. BemecTBo 1 XuMH4ecKHe peaKIun
1.1 | HoBropenue - 5 https://resh.edu.ru/gilr‘?/]ect/lesson/2053/m
yriyOnenue 3HaHUH https://resh.edu.ru/subject/lesson/3093/m
OCHOBHBIX pazaenos ain/
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Kypca 8 Kiacca.

1.2 | OcuoBHBIE 4 https://resh.edu.ru/;ll‘?/]ect/lessonﬁ103/m
3aKOHOMCPHOCTH https://resh.edu.ru/subject/lesson/2104/m
XUMHYECKHUX PEaKIIH. ain/

1.3 | Dnexrponnriueckas 8 https://resh.edu.ru/glllr‘i)/]ect/lesson/ 1518/m
IUCCOLIHAIINA. https://resh.edu.ru/ su6/1 ect/lesson/1606/m

ain
XHUMIHCCKUE PEaKinu B https://resh.edu.ru/subject/lesson/2101/m
pacTBopax. ain/
Ntoro no pazgeny: 17
Pa3znea 2. Mera/sibl M UX COeIUHEHUS
51 O6ume CBOMCTBA 4 https://resh.edu.ru/;tllgect/lesson/ 1607/m
’ METaJIJIOB. -
2.2 | Baxkneiinme MeTaLIL 16 https://resh.edu.ru/glllgect/lesson/ 1602/m
HUX COCAUHCHUS. https://resh.edu.ru/ suB/iect/lesson/3 124/m

ain

https://resh.edu.ru/suB/iect/lesson/ 1604/m
ain

httt}s://resh.edu.ru/su&ect/lesson/ 1605/m

ain

https://resh.edu.ru/subject/lesson/2067/tr

ain/#208568

Nroro no pazgeny: 20
Pa3pen 3. HemeTaJJIBI M X CO€IHHEHUS

3.1 | Obmas xapaxrepucrrka 4 https://resh.edu.ru/glllr?ect/lesson/2075/m
XAMHAYECKAX DIJIEMEHTOB -
VIIA-rpynnel. ['amoreHsl.

3.2 | O6mas xapaxrepucrika 5 https://resh.edu.ru/;tllgect/lesson/2434/m
XUMHUYCCKUX SJIEMCHTOB https://resh.edu.ru/subject/lesson/2077/m
VIA-rpynnel. Cepa u eé ain/

COEIUHEHNUS.

3.3 | OGwas xapakrepucruka 7 https://resh.edu.ru/;ll‘%]ect/lesson/2078/m
XUMHUYCCKHUX 3JICMEHTOB https://resh.edu.ru/subject/lesson/2074/m
VA-rpynmnst. A3sor, e ain/ 1 9073/
bocdop - X ttps://resh.e u.ru/glllnlS/]ect esson m
COCIUHCHUI. -

3.4 | O6mas xapaxrepucrika 8 https://resh.edu.ru/glllrll)/]ect/lesson/2072/m
XAMUYCCKHAX  3JICMCHTOB https://resh.edu.ru/subject/lesson/2069/m
IVA-rpynnel. Yrinepong u httos://resh.ed ain/ Messon/2068/4

o ps://resh.edu.ru/subject/lesso r
KpeMHIH, " ux ain/#208494
COEIUHEHHUS.
Hroro no pazneny: 24

Pa3nea 4.

XHMHUSA U OKPYKAKIIAs cpela

4.1 | Bemecrsa u MaTepuasl 3 gltltl%:S//lrizsgg./edu.ru/sublect/lesson/3504/m
B XKM3HH 9CTIOBEKA. https://resh.edu.ru/subject/lesson/2435/tr
ain/#208642
Hroro no pazgeny: 3
Pe3epBHOE Bpemsi 4
OO0uee KOIMYECTBO YaCOB MO 63

nporpamMmme




