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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma o XumuH JyIst 00yJarommxcst 9 kiracca coctaBieHa Ha ocHOBe TpeboBaHuUi K
pe3ysbTaTaM OCBOECHHUSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus,
npeJcTaBiIeHHbIX B DeepaibHOM IOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOT'O OOILEro
o0pa3zoBaHus, ¢ y4ETOM pacnpeieI€HHBIX 110 KJIaccaM MPOBEPsIeMbIX TPeOOBaHH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHON MPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHMs M SJIEMEHTOB COJICPKAHUS,
NPEJCTAaBICHHBIX B Y HUBEPCATBHOM KOIUPHUKATOPE IO XMMUH, a Takke Ha ocHOBe DenepanbHoi
MIPOrpaMMbl BOCITUTaHUS 00YYaIOIINXCS IPH MOJIyY€HUH OCHOBHOTO 00111ero 00pa3oBaHus U ¢ y4ETOM
Konuenmuu npenoiaBanus yueOHoro npeamera « XMMus» B 00pa3zoBaTelbHbIX opranusanusx Poccuiickoit
®enepanuu, peaau3yrMX OCHOBHBIE 00111e00pa3oBaTe/ibHbIe IPOTPAMMBI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

BKJ'IaI[ yqe6Hor0 npeamMeTa «XUMHA» B JOCTHIXXCHUC ueneﬁ OCHOBHOI'O 06]]_[61"0 06p330BaHI/I$I
O6YCJ'IOBJ'ICH BO MHOT'OM 3HaQUE€HHEM XUMUUECKOM HAYKH B ITO3HAHHWHU 3aKOHOB IIPUPOJbI, B Pa3BUTHU
MMPOU3BOJUTCIbHBIX CHUJI O6H_I6CTBa U CO3JIaHUU HOBOM 0assl MaTepHaﬂLHOﬁ KYJBbTYPBI.

XUMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK pPaclpOCTpaHmIa CBOE BIUSHUE HA Bce 00TIacTH
YeJI0BEYECKOT0 CYIIECTBOBAHMUS, 3a/1a1a HOBOE BHJICHHE MUPA, CTala HEOTHEMIIEMBIM KOMITOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIIOBUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUU CITY)KUT OCHOBOH JIJIst
(dhopMHUpOBaHMSI MUPOBO33PEHUS YEJIOBEKA, €T0 MPEICTABICHUN O MAaTEPUAIbHOM €IMHCTBE MUPA; BAKHYIO
POJIb UrparoT GopMUPYEMBbIE XUMHUEH MPEICTABICHHS O B3aMMOIPEBPALICHUAX SHEPTUH U 00 3BOJIIOLUU
BELIECTB B IPUPOJIE; COBPEMEHHAsI XUMUS HalpaBjeHa Ha pellleHue rI00albHbIX IPOOIeM YCTOHYUBOTO
pa3BUTHS YEIIOBEUECTBA — CHIPbEBOI, YHEPTETUUECKOM, THIIEBOM U KOJIOTHYECKON 0€301MacHOCTH,
mpo0JIeM 3IpaBOOXPaHEHUSI.

B YCJIOBHUAX BO3PACTAOIICTO 3HAUYCHUSA XUMHUU B ) KU3HU O6H.I€CTBa CYIICCTBCHHO MMOBLICHUJIACH POJIb
XHUMHUYECCKOI'O O6pa30BaHI/IH. B mnane conmanu3aiuy OHO SBIISICTCS OJHUM U3 YCJIOBI/II>'I (pOpMI/IpOBaHI/IH
HHTCIJUICKTA JIMYHOCTU U TaPMOHUYHOT'O eé Pa3BUTHAL.

CoBpeMEeHHOMY YeJIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOAUMBI AJIsi IPUOOpETEHHS 00IIEKYIbTYPHOTO
YPOBHS, TO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COIMYME U OTBETCTBEHHO Y4acTBOBAaThH B MHOTOOOpa3HOM
JKU3HU OOLIECTBA, U1l OCO3HAHMS Ba)KHOCTH Pa3yMHOI'0O OTHOIIEHHUS K CBOEMY 3/10POBbIO U 3/10pPOBBIO
JIPYTHX, K OKpY>Karolllel IpUpoIHOM cpese, AJi1 IPaMOTHOIO OBEIEHUS IPU UCII0JIb30BAHUU PA3IMUHBIX
MaTepualoB U XUMHUYECKHUX BEILIECTB B [IOBCETHEBHOM KU3HMU.

Xumnueckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SABJsIETCS 6a30BbIM 10 OTHOILIEHHIO K CUCTEME OOIIero
XMUMHYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiu3yeT NpUCyIre o0IeMy
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
MHAUBHUIyaJIbHbIE TOTPEOHOCTU. DTUM OIPEAEAeTCs CYIIHOCTh O0IIeH CTpaTeruu 00y4eHusl, BOCIUTAHUS U
pa3BUTHsL 00YYAIOIIUXCS CPEACTBAMH YI€OHOTO MpeaMeTa « XUMHUSD.

N3zyuenue npeamera: 1) cnocoOCTBYET peanu3aliiii BO3MOKHOCTEH [UIs caMOpa3BUTHS U
(dbopMHpOBaHUS KyIbTYPBI IUYHOCTH, €€ 00IIel 1 (PyHKIIMOHAIbHOW TPAaMOTHOCTH; 2) BHOCHUT BKJIaJl B
(bopMHpOBaHNE MBIIIJIEHNS U TBOPUYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHOMN
yueOHOI N1esATeNIbHOCTH, SKCIEPUMEHTAIbHBIX U UCCIIEJOBATEIbCKUX YMEHUN, HEOOXOJMMBIX KaK B
MIOBCEIHEBHOM JKM3HU, TaK U B IPOPECCUOHATIBLHON JAESITENbHOCTH; 3) 3HAKOMUT CO crielu (UKo
HAyYHOTO MBIIIJICHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsAa HAa €IMHCTBO MPUPO/IBI U YETIOBEKa,



ABJISICTCA OTBETCTBEHHBIM 3TAllOM B (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH MTOJIPOCTKOB; 4)
CHocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPO/IE,
K 4EJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTMYECKOE 00Pa30BaHUE IIKOJIbHUKOB.

HasBannble HanpaBieHUs B 00yYEHUN XUMUU 00€CTIeUnBatoTCs ClieUpUKON CofepKaHus PEeaMETa,
KOTOPBIH SBIISIETCS MEAarOrMYECKH aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOW HAYKH XHMHUH Ha OTPEIEIIEHHOM
Jrane e€ pa3BUTHUS.

Kypc xumun oCHOBHOM HIKOJIBI OPUEHTUPOBAH HA OCBOEHHE 00YUaIOIIMMHKCS OCHOB HEOPraHU4YEeCKOU
XUMUHU 1 HEKOTOPBIX TIOHATHA U CBEICHHH 00 OTJIEIBHBIX 00bEKTaX OPraHUYECKOW XUMUHU.

HEJX U3YYEHUSA YYEBHOI'O IPEJJMETA «XUMMUS»

K HanpaBieHnio nepBOCTENEHHON 3HAYMMOCTH IIPU peau3aly o0pa3oBaTeNbHbIX (PYHKIUI MpeameTa
«XUMUS» TPAAULIUOHHO OTHOCIT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUUECKOU NEATEIbHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYyphl. 3a/1aya MpeaAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUA —
BaXHEHUIINX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKHX MOJI0KEHUH, TOCTYIHBIX 00001EeHUH
MHPOBO33PEHUYECKOI0 XapaKTepa, sI3bIKa HayKH, 3HAHUI O HAYYHBIX METOJIaX U3Y4EHUS BEIECTB U
XMUMUYECKHUX pEeaKIyii, a Takke B (OPMUPOBAHUM U PA3BUTUU YMEHHUH U CIIOCOOOB AEATEIBbHOCTH,
CBSI3aHHBIX C INIAHUPOBAHUEM, HAOJIIOJJCHUEM U NIPOBEJEHUEM XUMHUUECKOr0 SKCIEPUMEHTA, COOI0ICHUEM
npaBuiI 6€30MacHOr0 OOPAIEHHUs C BELIECTBAMU B IIOBCEIHEBHON KU3HU.

Hapsny ¢ aTum nenu nzydeHus rnpeaMeTa B mporpaMMe yTOUHEHbI M CKOPPEKTUPOBAHBI ¢ YIETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHUHM 0CO00 3HAUMMON
IPU3HAETCS HAIPABICHHOCTh O0YyUYEHMs Ha pa3BUTUE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 001Iel KyapTypsl. OOyueHHe yMEHUIO YUUTHCS U IPOJOJKATh CBOE 00pa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOW U3 BaXKHEHIINX (PYHKIMI yueOHBIX IPEAMETOB.

B cBs3M ¢ 3TUM NpH U3YYCHUU MPEIMETa B OCHOBHOM IIIKOJIC JOMHUHHUPYIOIIEE 3HAUCHHUE TIPUOOPEITH TaKue
eI, KaK: (dbopMHEpOBaHNE HHTEIUIEKTYAIBHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHITHIO PEIICHUI, CIIOCOOHOH aJanTHPOBATHCSI K OBICTPO
MEHSIOIMMCS] YCIIOBHSIM KHU3HH; HAIIPaBJIEHHOCTh OOyUEHHs Ha CCTEMaTHYecKoe MPUOOIIEHUE YUaIIUXCs
K CaMOCTOSITEJIbHOM [T03HABATEIbHOMN AESITEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMUPYIOILIUM
MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEHN K XMMUH; 00€CTICUCHHE YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO
06y‘-IaIOH_II/IMI/ICSI OIIBITa pa3H006pa3H0171 JACATCIIbHOCTH, IIO3HAHUA U CaMOIIO3HAaHHA, KJIIFOUCBbBIX HABBIKOB
(KJTHOUYEBBIX KOMIETEHIUH ), UMEIOIIUX YHUBEPCATIbHOE 3HAUCHUE /IJIs PA3TUYHBIX BUJIOB JACSATEIbHOCTH;
(dbopmupoBaHUEe YMEHHI OOBSICHATH M OIICHUBATH SIBJICHUS] OKPYXKAFOIIET0 MUpa Ha OCHOBAHWY 3HAHUN U
OTIBITA, TIOJTYYCHHBIX MIPH NU3YYCHUH XUMHH; OPMHUPOBAHUE Y O0YUAFOIIUXCS TYMAHUCTHUCCKUX
OTHONICHUI, TOHUMaHUS IIEHHOCTH XUMHUYECKUX 3HAHUH JUTSI BBIPAOOTKH IKOJIOTUYECKH TIeTIECO00Pa3HOTO
TIOBEJICHHS B OBITY M TPYAOBOM JCSITEIBHOCTH B IIEIISIX COXPAHEHHSI CBOETO 3JI0POBbS H OKPYIKAIOIICH
MPUPOIHON Cpelbl, pa3BUTHE MOTHUBAIIUH K O0YYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHUS 00IIEYETIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodMIIs U
HAIpaBJICHHOCTH JTATbHEHIIIEro 00yJIeHNSI.



COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

BemecTBo 1 XUMHYECKAS peaKkuus

[lepnoanueckuii 3akoH. Ileproguueckas cucrema xumudeckux anemenToB . . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHUECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJ0B, KaJIUS,
KaJIBLIMS U UX COEIMHEHUI B COOTBETCTBUH C MOJIOKEHHUEM 2JIEMEHTOB B [leprnoanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUJIbl XUMUYECKON CBA3H. THUIBI KPUCTAIIIMUECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BEILECTBA OT TUIIA KPUCTAUINYECKON PEIIETKU U BUIA XUMUUECKOU CBSI3H.

Krnaccudukanys 1 HOMEHKIIaTypa HEOPraHMYeCKUX BEIECTB (MEXIyHapOIHAs U TPUBUAIILHAS).
XHUMHUYECKUE CBOMCTBA BEILECTB, OTHOCIIMXCA K PAa3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKAsI CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccugukanus XuMHUecKuX peakuuii o pa3IMuHbIM IPU3HAKaM (110 YUCIY U COCTaBY yYacTBYIOIIUX B
pEaKIMy BEIIECTB, IO TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHHIO CTETIeHEH OKUCIICHUS] XUMHUECKUX DJIEMEHTOB,
110 00pPaTUMOCTH, MO0 YYACTHIO KaTaIU3aTopa). DK30- M SHAOTCPMHUUECKUE PEAKIIH, TEPMOXUMUYECKHE
YpaBHEHUS.

[lonsaTue o ckopocTn XUMH4YecKoi peakiuu. [Torsarue 06 00paTUMBIX 1 HEOOPATUMBIX XUMUYECKHX
peakuusax. [IoHsATHE 0 TOMOTE€HHBIX U F€TEPOr€HHBIX peakuusX. [loHATHE 0 XMMUYECKOM PaBHOBECHUHU.
DaxTOpPBI, BAUSAIONIME HA CKOPOCTh XUMUYECKOW PEAKIIUH U MTOJIO)KEHUE XMMHYECKOTO PABHOBECHS.

OKuCINTENEHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, FIEKTPOHHBIN 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBIeHUE YPABHEHUM OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C UCIIOIB30BAaHUEM METO/1a
3JIEKTPOHHOTr 0 OanaHca.

Teopus 2nEKTPOIUTHUECKON IUCCOLMALMNA. DIEKTPOIUTHI U HEANEKTPOJINThL. KaTHOHBI, aHMOHBI.
MexaHn3M JUCCOLMaliy BEMIECTB € PA3IMUYHBIMU BUJJAMU XUMHUUYECKOH cBsI3U. CTENEHb TUCCOLMALINN.
CunbHble U crabble 3IeKTPOIMTHI.

Peakiiun nOHHOTO OOMEHa. Y CIIOBUS IPOTEKAHUS peakIii HOHHOro 0OMeHa, MOJHBIC U COKpAIIEHHBIC
MOHHBIE ypaBHEeHUs peakuuii. CBOWCTBa KHCIOT, OCHOBAaHUM U COJIeH B CBETE MpeCTaBICHUN 00
NIEKTPOJIUTHYECKON qucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [loHATHE O ruaponn3e coe.

XUMUYECKUI 3KCTIEPUMEHT: 03HAKOMIIEHUE C MOJAEISAMHU KPUCTAIUIMUECKUX PEIIETOK HEOPTaHUUECKUX
BELIECTB — METAJNIOB U HEMETAJIOB (TpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJI0pUAa HATPUS);
HCCJIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKIMK OT BO3JIEHCTBUS PA3INYHBIX (PaKTOPOB;
UCCIIEIOBAaHHUE AIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IPOIECCa IUCCOLUALIMU KUCIIOT, IIEeJI04Yel U
coJiei (BO3MOXKHO MCII0JIb30BaHUE BUAEOMATEPHUAJIOB); IPOBEICHHUE OIBITOB, WITFOCTPUPYIOLINX MPU3HAKU
IPOTEKAHUS PeaKLUii HOHHOr0 0OMeHa (00pa3oBaHue 0Ca/iKa, BblJICIEHUE ra3a, 00pa3oBaHuE BObI);
OTIBITOB, MJUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiii (ropeHue, peakiuu
pa3lIoKEHUsl, COETUHEHNS); paclo3HaBaHHE HEOPTaHMUECKUX BEIIECTB C TOMOLIbIO KAU€CTBEHHBIX peaKIuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3aJ/1ay.

HeMmeTajIbl M X COeAMHEHUSA

OOmast xapakTepucTHKa ratoreHoB. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHUSI.
Ctpoenue U pu3HUECKUE CBOMCTBA POCTHIX BEIIECTB — raJIOTCHOB. XMMUYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METa/NIaMH, HEMETAJIJIaMHU, IeJIo4aMu ). XJopoBoaopoa. ComsiHas KUCIIOTa,
XHUMUYECKHE CBOWCTBA, MTOJTyYeHHe, PUMEeHeHue. JlelicTBIE XJIopa U XJIOPOBOIOPO/Ia HAa OPraHU3M
YenoBeKa. BakHel e XJI0pH/Ibl U MX HAXO0XKJICHUE B IPUPOJIC.



Oo6mas xapakrepuctuka 31eMeHToB VIA-rpymibel. OcOOEHHOCTH CTPOSHUS AaTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCIICHUSI.

CtpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cephbl. AJNIOTPONHbIE MOIUPUKALIUN
KHCITIOpPOJIa M Cephl. XUMUYECKHE CBOHCTBA cepbl. CepoBOIOPO, CTPOSHUE, (PU3NUECKIE U XUMHUECKHE
cBoiicTBa. OKCHIIBI CePBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCI0Ta, GU3NIECKUE U
XHUMHUYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS KlIacca KUCIOT U crienuduyeckue). XuMUIecKue
peaxiuu, Jexaliue B OCHOBE MPOMBILIUIEHHOT0 cr1oco0a nojyuyeHust cepHoil kuciotsl. [Ilpumenenue. Conu
CEPHOM KUCIIOTHI, KAYECTBCHHAS peaKIvs Ha CyIb(aT-uoH. HaxoxaeHue cepsl U €€ COSAMHCHUI B TIPHPO/IC.

XHUMHUYECKOE 3arpsSA3HEHNE OKPYIKAIOIICH CPebl COSAMHEHUSIMHU CEePhI (KHUCIOTHBIC TOXKIH, 3arps3HECHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAICHHUS.

O6mras xapaktepuctuka 351eMeHTOB V A-rpymimbl. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTEIIEHU
OKHCJICHUS.

A30T, pactipocTpaHeHue B IpUpoie, PU3NIECKUE U XUMUYECKHe CBOMCTBA. KpyroBopoT a3ora B mpupoie.
AMMuak, ero pu3nYecKue U XUMUYeCKUe CBOMCTBA, ollyueHue U npumeHeHne. Coau aMMOHUS, UX
busznyecKre 1 XUMUIECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAs
KHCIIOTa, €€ MmosTydeHue, GU3nIecKrue 1 XUMHYECKHe CBOMCTBa (00IIMe KaK MPeICTaBUTENs Kilacca KUCIOT
u cnenuduueckue). Mcmonp30BaHNE HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yI0OpEHUH.

XUMHUUECKOE 3arps3HEHUE OKPYXKAIOIEH cpesibl COeTMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/yXa, MIOYBBI U BOJIOEMOB).

docdop, ammorponnbie MoguduKkanuu hocdopa, puzndeckre U XUMHIECKUe cBocTBa. OKCHT
docdopa(V) u pochopHas kucinoTa, Gu3NUecKre 1 XUMUYECKUE CBOMCTBA, TIoNyueHue. Vcmnonp3oBanme
¢dochaToB B KauecTBE MHHEPATBHBIX YIOOPEHHUH.

OoOmast xapakTepucTrka 31eMeHToB |V A-rpymmbel. OCOOCHHOCTH CTPOSHUS ATOMOB, XapaKTEPHBIC CTETICHU
OKHCIICHHSI.

VYraepo, aluIOTPOITHbIE MOTU(BHUKAIMN, PACTIPOCTPAHEHUE B MIPUPO/IE, (PU3NIECKHE U XUMUYECKUE
cBoiictBa. Ancopbouus. Kpyrosopot yraepozaa B npupoae. OKcuasl yriaepoaa, ux pu3ndeckue u XuMHIECKUe
CBOWCTBA, ICHICTBUE HA KHUBBIE OPTaHU3MBI, TOJIyY€HHE U IIPUMEHEHUE. DKOJIOTHYECKUE MTPOOIEMBI,
cBs3aHHbIE ¢ okcuaoM yraepoaa(lV); runoresa riodalbHOTO MOTEIUICHUS KIIMMATa; TAPHUKOBBIA (D (PEKT.

VYronbHas KUCIIOTa U €€ COH, MX (U3NIECKUE M XUMHUYECKUE CBOICTBA, MOyYeHUE U IPUMEHEHHE.
KauecTtBeHHast peakuus Ha KapOoHaT-HoHBI. Mcnonb3oBanue kapOOHATOB B OBITY,
MEIUITIHE, IPOMBIIIIJICHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEAMHEHUSX yriiepoaa (MeTaH, 3TaH,
ATUJIEH, alleTUJIeH, dTaHOJ, INIMLEPHH, YKCyCHas KucioTa). MIx coctaB u xumuueckoe crpoenue. [lonsarue o
OMOJIOrMYECKU BayKHBIX BEIIECTBAX: KHUpaX, OeNKax, yrieBoAax — U UX POJIUA B KHU3HU YEJIOBEKa.
MarepuanabHOE €TUHCTBO OPraHMUYECKUX U HEOPIaHUYECKUX COCIUHEHUH.

Kpemnwii, ero ¢puznueckre 1 XMMUYECKUE CBOMCTBA, MOJydeHHE U MpuMeHeHne. CoeTMHEeHUs KPEMHUS B
npupoze. Obume npeacrasiaenus 06 okcuae kpemuusi(1V) u kpemuueBoit kuciore. CHIMKATHI, UX
UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH. BaykHelne cTponTenbHbIe MaTepUalbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobieMbl 6€30macHOr0 UCTIOIB30BaHMS CTPOUTEIHHBIX MAaTEPHUAIIOB
B MTOBCE/THEBHOM JKU3HH.

XUMHUECKUH SKCIIEPUMEHT: U3Y4YeHUE 00pa3I[0B HEOPTAHUUECKUX BEUIECTB, CBOWCTB COJISTHOM KUCIIOTHI;
IPOBE/ICHUE KAUECTBEHHBIX peaKkIil Ha XJIOpUI-UOHBI U HAOJIOJJEHUE IPU3HAKOB UX MPOTEKAHMSI; OMBITHI,
oTpaxaromye pu3nIecKrue U XMMUYECKUE CBOMCTBA I'aJIOTEHOB U UX COSAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3aMH XJIOPUI0B (raJIOr€HHUI0B); 03HAKOMIIEHHUE C
o0Opasmamu cepbl U €€ COeTUMHEHUSIMH (BO3MOKHO MCITOJIb30BAHNE BUIEOMATEPHAIIOB); HAOIIOICHUE



mpoiiecca 0OyTIIMBaHUS caxapa MoJ| ACHCTBUEM KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI;, U3yUYCHUE
XUMHUYECKHUX CBOWCTB pa30aBICHHOIN CEpHOI KHCIOTHI, MPOBEICHNE KAYECTBEHHOHN peakluy Ha CyIb(paT-uoH
1 HaOJI0IeHHEe MPU3HaKa e€ MPOTeKaH!s; O3HAKOMIIEHHUE ¢ (PU3MYEeCKUMHU CBOMCTBaMU a30T1a, hocdopa u ux
coenHeHUH (BO3MOKHO UCTIOIB30BaHUE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX
ynoOpeHuit; moay4yeHue, cobupanue, pacrio3HaBaHUE U U3y4YeHHE CBOMCTB aMMHUaKa; IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMI Ha NOH aMMOHUS U (pocdaT-uoH M U3ydeHHUE MPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbIO (BO3MOKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB); M3yYSHHE MOJIeNIeH KPUCTAJUIMYECKUX PEHIETOK anmasa, rpaduTa, QyuiepeHa;
03HAKOMIIEHHUE C MPOIIECCOM aJICOPOIIUHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IIPOTUBOra3a; MoJly4eHrue, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB YIJIEKUCIIOTO rasa; MpoBeIeHUe
KauyeCTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB UX NMPOTEKAHUS;
O3HAaKOMIJICHHUE C HpOHYKHHefI CUINKATHOM MIPOMBINIJICHHOCTH; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110
TeMe «BakHelrie HeMeTabl U UX COSAMHEHUSY.

MeTasuibl M HX COCIMHCHUHA

O6H_Iaﬁ XapaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHWH UX MOJIOKCHUA B
[Tepuonnueckoii cucreme xumuueckux anemeHToB J. . MenzeneeBa u ctpoenusi aromoB. CTpoeHue
MeTauioB. MeTrayuinueckas CBA3b U METAJNINYECKAs] KPUCTAININYECKAs] pEIIETKA. DIIEKTPOXUMHUYECKUI
psA HanpspKeHUH MeTaisioB. Pu3nyecKue U XMMUYECKHe cBOMCTBA MeTaJlIoB. O01mMe criocoobl
noJiyueHust MetayioB. [IoHsATHE 0 KOPPO3UM METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3UH.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHHNA, OpOH3a) M UX IPUMEHEHHE B ObITY M IPOMBIIIICHHOCTH.

[[lenounbie MeTaibl: Tos1o)keHue B [lepuonnueckoit cucreme xumudeckux 3nemeHToB J1. 1. Menneneena;
CTPOCHHE UX aTOMOB; HaXOXICHHE B Ipupoe. PU3nvecKkrne 1 XMMUYECKHEe CBOMCTBA (HA TPUMEPE HATPHUSA U
kanus). OKCHIBI M TUIIPOKCUIBI HATPUS U Kaius. [[puMeHeHne menoYHbIX MEeTaIOB U UX COCTMHEHUM.

[[{ennoyHO3eMENBHBIE METAJIIBI MATHUW U KaJIbLHI: TOJIOXKEHHE B [leproanueckoil cucteMe XUMUYECKUX
anemMeHToB J[. 1. Menzaeneesa; CTpoeHHE UX aTOMOB; Hax0XAeHUE B pupoJe. PU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHus U Kaiblivsl. BaxkHelnme coequuenns KaubIus (OKCHI, THAPOKCHI, coin). JKECTKOCTh
BOJIBI U CITIOCOOBI €€ yCTpaHEHUSI.

AmomuHui: onoxxenue B [lepuonnueckoit cucreme xumudeckux snemenToB /. 1. Menneneesa;
CTpOEHHE aTOMa; HaXOKJeHHEe B pupojae. Pu3ndecKkue 1 XUMUIECKHEe CBOMCTBA aMFOMUHMS. AM(OTEpHBIE
CBOWCTBA OKCHJA U TUAPOKCHUA ATFOMUHUS.

Keneszo: nonoxenue B [lepronnueckoit cucreme xumuyeckux ssemeHToB J1. I. MenneneeBa; ctpoeHue
aToMa; HaXOoXAeHHE B Ipupojae. Pu3nveckrne 1 XUMHUYEeCKHe CBOMCTBA xene3a. OKCHIbI, TUIPOKCUIBI U
commm xkene3a(ll) u xenesa(lll), ux cocras, cBOMCTBA 1 TTOJTyUCHHE.

XUMUYECKUH 3KCTIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3liaMy METAJIJIOB U CIUIABOB, UX (PU3NUYECKUMHU
CBOICTBaMM; U3yYEHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO HCIIOJIb30BAHUE BUJICOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOIEUCTBUS OKCHIA KAJIbLIMS M HATPHUS C BOJOM (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB); UCCIIEI0BAHUE CBOMCTB KECTKOW BOJIBI; IIPOIIECCa TOPEHUS JKeJe3a B KUCIOPOIe
(BO3MOYKHO HCITOJIb30BaHKE BUICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEeaKIUi Ha HOHBI
(Maruus, Kanbis, aqroMuHns, uHKa, sxenesa(ll) u xemesa(lll), meau(ll)); Habnronenue u onucanue
MIPOLIECCOB OKpAIIMBAHUS IJIAMEHH HOHAMH HATPHS, Kallus U KaJbIHs (BO3MOXKHO UCIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIETOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHIS M THAPOKCUIA IIUHKA,
pelIeHne SKCIEePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSUHEHUS.

XuMHud U OKpYyKamoIas cpeaa



HoBsie maTepuansl 1 TexHOJOTMU. BelecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS U
310poBke. bezonacHoe ucnonbp30BaHNe BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBast momois npu
XUMHUYECKHX 0KOTaX U OTpaBiIeHUAX. OCHOBBI 3KOJIOTMUECKOW TPAMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE
OKpY>Karolieu cpessl (rpeenibHas nonyctumast Kontentpamus semects — [1J[K). Ponb xumuu B perenun
AKOJIOTUYECKUX TIPOOIEM.

[TpupoHbIe HCTOYHUKH YTIEBOJOPOIOB (Yroyb, IPUPOAHBIH ra3, HeTh), MPOIYKTHl UX MEePepabOTKH, UX
POJIb B OBITY U MPOMBILUIEHHOCTH. «] 0Jy00€ TOIINBOY, «4EPHOE 300TO» - BeAyIHe pecypcebl Poccuu.

XUMHUECKUH SKCIIEPUMEHT: H3ydeHue 00pa3IioB MaTepHaioB (CTEKIIO, CIUIABbI METAJUIOB, MTOJIMMEPHBIC
MaTepHabl).

MesknpeamMeTHble CBSI3H

Peanuzanms MCKIIPCIMETHBIX CBsI3eM IIpU U3YUYCHUN XUMHUU B 9 xmacce OCYHICCTBJIACTCA YCPE3
HCIIOJB30BaHHEC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHfI, TaK U HOHHTI/II\/JI, ABJIAIOIUXCA CUCTEMHBIMU J1JIA
OTACJIBHBIX IPEAMETOB €CTECCTBECHHO-HAYUYHOT'O LIUKJIA. Peanmaunﬂ MCKIPEAMETHBIX CBs3CH IIpU U3Y4YCHUU
XAMHH B 9 Kitacce OCYHICCTBIIACTCSA 4€PE3 NUCITOJIBb30BAHUC KAK 06I_HI/IX CCTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TaK U
HOHHTHﬁ, ABJIAIOIUXCA CUCTCMHBIMU TSI OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTeCcTBeHHO-HAYYHBIE TIOHSATHS: HAyYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIIN3, CHHTE3,
KJaccu(pukanus, nepuoAnIHOCTh, HAOJIOI€HUE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJICITb,
SIBJICHHE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MATEPUAITBI.

®duszuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI, PaJAMOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPUUECKUH 3apsijl, TPOBOIHHUKH, TOTYIIPOBOIHUKH, TUIICKTPUKHU, OTOIIEMEHT, BEILECTBO,
TeN0, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, paCTBOP, PACTBOPHUMOCTh, KPHCTAUIMICCKas peIETKa,
CIIJIaBBI, (1)I/I3I/I‘-IGCKI/IC BCINYMHbI, CAUHUIIBI I/I3MepeHI/I$I, KOCMHYCCKOC HpOCTpaHCTBO, IIJ1aHCTHhI, 3Bé3,Z[LI,
CounHire.

Buonorus: porocunTes, apIxanue, 6uochepa, IKOCUCTEMa, MUHEPATIbHBIE YI00PEHHS, MUKPOAJIEMEHTHI,
MaKpOdJIEMEHThI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBbI, TOPHBIE TIOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO,
BOJTHBIC PECYPCHI.



INJIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATDBI

I/ISY‘ICHI/Ie XHMHH B 9 Ki1acce HaIlpaBJICHO HA JOCTHIKCHUC 06yqa}01111/1M1/1c;1 JIMYHOCTHBIX,
MCTAIIPCIAMECTHBIX U MMPCIAMCTHLIX PC3YJIbTATOB OCBOCHUA yqe6Hor0 npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMIYHOCTHEIE PE3ybTaThl OCBOCHUA TPOTrpaMMbl OCHOBHOT'O O6H.[CFO O6pa3OBaHI/I}I JOCTUTAIOTCA B X04€
06y‘-IeHI/I}I XHUMHUHU B CIUHCTBC yqe6H0171 1 BOCIUTATEIILHOM AeSITEeIbHOCTH OpFaHI/I3aI_II/II/I B COOTBCTCTBHHU C
TpaauIIMOHHBIMUA pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMM,
IIPUHATBIMU B O6H_ICCTBC IIpaBUJIaMH 1 HOpMaMU IMMOBCACHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHU A,
CaMOpa3BUTHUA U COLlUAIIN3alIUN O6y‘{aIOH_II/IXCSI.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpHoTHYECKOr0 BOCIIUTAHUS

1) HEHHOCTHOTO OTHOILLIEHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HACJIE/INI0, TOHUMAHUS 3HAYeHUSI XUMHUECKOW HAyKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIaJIeTh JOCTOBEPHOM MH(OpMaIei o nepeJoBbIX JOCTHKEHHUSIX U OTKPBITUAX MUPOBOM 1
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpoicTBe MHpa 1 00IIeCTBa;

I'paxxaaHcKkoro BOCMTAHUS

2) mpecTaBiIeHHsI O COLMATbHBIX HOPMaxX M MpaBUiIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHUKATUBHON KOMITIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM
U IPYTUX BHUJAX JEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM AESITENbHOCTH MIPU BBHIOTHEHUH
yueOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3aHUN YUEeOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIX B TIPOIECCE ITOW yUeOHOM NesTeIbHOCTH,
TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBAPHUIIEH C TIO3UIIMHM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YY4ETOM OCO3HAHHUS IIOCIEACTBUHI IIOCTYIIKOB;

IleHHOCTH HAYYHOT0 NO3HAHUSA

3) MMPOBO33pEHUECKUX MIPEACTABICHUN O BELIECTBE U XMMUYECKON peakuH, COOTBETCTBYIOIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIMX OCHOBY /ISl IOHUMAaHUs CYyLIIHOCTH HAyYHOU
KapTHHBI MUPA; IPEACTABICHNUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOABI, B3aUMOCBSI35X
4eJI0BEKA C PUPOJHON CPENIO, O pOJIM XUMHHU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyY€HHE HOBBIX 3HAHUI 110 XUMHH, HEOOXOJUMBIX
JUIs O0BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBJICHUH;

5) no3HaBaTeabHOM, MH(OPMAIIMOHHON M YUTATEILCKOM KYIbTYphl, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHON PabOThI ¢ Y4eOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATypPOH, TOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH()OPMALIMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00y4EHHUIO U MIO3HAHUIO, TF0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOEKTHON U UCCIIEJOBATENIBCKOM 1€ TEbHOCTH, K 0CO3HAaHHOMY BbIOOpY
HaIlpaBJIEHHOCTU U YPOBHsI 00y4€HUs B JaJIbHEHIIEM;

@opMHPOBaHNS KYJIbTYPbI 310POBbS

7) 0CO3HaHUS IICHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha
3IOPOBBIN 00pa3 KU3HU, OCO3HAHUS TMOCIEICTBUN U HETIPUSATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypEHHUSI ), HEOOXOMMOCTH COOJIIOICHHUS TIPABIIT 0€30MTaCHOCTH TIPH 0O0paIleHUN
C XUMHUYECKUMH BEIIECTBAMU B OBITY U pEabHOM KU3HH,



TpyaoBoro BocnuraHus

8) nHTEepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuil u Tpyaa pa3iuyHoro pojia, yBaK€HUE K TPyIy
H pe3ylibTaTaM pr,Z[OBOI\/'I ACATCIIBHOCTHU, B TOM YHCJIC HAa OCHOBC IMPUMCHCHHA IMPECAMCTHBIX 3HAaHUU
110 XUMUU, OCO3HAHHOT'O BEIOOPA MHIAMBUAYATBHON TPAEKTOPUU MTPOJOIHKEHUS 00pa30BaHUS C
y4E€TOM JINYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MoTpeOHOCTEH; yCemHONW Mpo¢deCcCHOHATBHON NeATeIHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHU;
TFOTOBHOCTH aJalTUPOBAThCS B MPO(ecCHOHAIBHON cpejie;

JKOJIOTHYECKOT0 BOCIIUTAHUS

9) 3KOJOrMYECKH L1€1ecO00pa3HOro OTHOIEHHSI K IPUPOJIE KaK MCTOUHUKY KHU3HHU Ha 3emile, OCHOBE €€
CYLIECTBOBaHHMS, TOHUMAHHUS IIEHHOCTH 3/J0POBOTO U O€30I1aCHOTr0 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (DPU3UYECKOMY M IICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIIOACHNUS
npaBuiI 6€30MacHOT0 NOBEJCHHUS IPU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUSIX, YITPOXKAIOIIUX
3IOPOBBIO U )KU3HM JIIOJEH;

10) crtocoOHOCTH TPUMEHATH 3HAHMS, IOTyYaeMble IPY U3yUYECHUH XUMUH, JUIS PELICHUS 3ajad,
CBSI3aHHBIX C OKPY’KAIOLICH IPUPOJHON CPENOH, IIOBBILICHHS YPOBHS YKOJIOTMYECKON KYJIBTYPbl, OCO3HAHUS
r7100aIbHOTO XapakTepa KOJIOTHYECKHX MPOOIeM U IMyTel UX PELIeHHUs TIOCPEICTBOM METO/I0OB XUMHM;

11) 3K00TMYECKOr0 MBIIIJIEHUSI, YMEHHS PyKOBOJCTBOBATHCSI UM B I103HABATEIbHON, KOMMYHUKATHBHOMN

U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yabTaTOB BBIJCISIOT 3HAUUMBIE 1151 (POPMUPOBAHUSI MUPOBO33PEHHUS
oO11eHayyHbIe TOHATHSA (3aKOH, TEOpHsl, MPUHIIMII, TUTIOTE3a, (PaKT, cucTemMa, mpolecc, SKCIEPUMEHT U Ap.),
KOTOpbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETax U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
3TUX MpeIMETOB (OPMUPOBATH MPECTABICHHUE O LIEIOCTHOW HAyYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE
yueOHbIe AecTBUS (IT03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYIISTUBHBIE), KOTOpPbIE 00€CIEUNBAIOT
(opMHUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILLECTBICHUIO Y4€OHOM
JESTEIbHOCTH.

MeTtanpeameTHble pe3yabTaTbl OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBbI 10 XUMUU OTPAXKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMU II0O3HABATEIbHBIMU JCHCTBUSMHU, B TOM YHCIIE:

ba30oBbIMM JIOTHYECKUMHU AeHCTBUIMH

1) yMeHHEeM HCII0Ib30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPU OCBOCHHUH 3HAHUN: PACKPBIBATH CMBICIT
XUMHUYECKUX TIOHITHH (BBIICATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU
MOHSITUSIMH ), UCTIONBH30BATh MOHATHUS ISl 00BSCHEHHS OTAENBHBIX (DaKTOB U SIBICHUIA; BHIOMpPATh
OCHOBAHUS ¥ KPUTEPHUH JJIs1 KJIACCU(PUKAIINA XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKITUH;
YCTaHaBIMBATh MPUUYUHHO-CJIEICTBEHHBIEC CBSI3U MKy 00bEKTaMU N3YYECHUS; CTPOUTH JIOTHYECKUE
paccyxieHus (MHIyKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH); IeJIaTh BHIBOJIBI U 3aKITIOUEHUS;

2) yMeHHEM MIPUMEHSAThH B MPOIECCEe TTO3HAHUS MOHATHS (TTPEAMETHBIC U METAIIPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIH, UCTIOJb3yEMbI€ B XMMHUHU, TPEOOPa30BbIBATh IIMPOKO IPUMEHSIEMBIE B
XUMHUHU MOJICITBHBIC TTPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHuueckas hopmysa u
ypaBHEHHE XMMHUUYECKOHN peakluyi — MpU PEIIeHUU y4eOHO-TI03HABATENbHBIX 3a/1a4; ¢ YUYETOM ITHX
MOJIETbHBIX PEACTABICHHM BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbBIC MPU3HAKN U3YYaEMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUil; BBISBIATH 00II1Ee 3aKOHOMEPHOCTH, PUYHHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B U3y4aEMbIX MIPOLECCAX U ABJICHUAX; MPEIaraTb KpUTEPUU ISl
BBISIBIICHUSI 3TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUNIA; CAMOCTOSTEIHFHO BIOUPATh CIIOCOO PEIIeHUS



yueOHoI 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS, BEIOUpATh HauOoJee MOIXOIAIINMA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB);

Ba3oBbpIMHU HcCI€I0BATEILCKUMH AeHCTBUAMHU

3) yMEeHHEM UCIOJIB30BaTh IOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHHUS, a TAKXKE B
Ka4ue€CTBC OCHOBBI IJIs1 (I)OpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBCPKC MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KIIeHI/If/'I;

4) npuoOpeTeHue ONbITa MO IUIAHUPOBAHHIO, OPraHU3AIUH U IPOBEICHUIO YICHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOI01aTh 3a XOJA0M IPOIecca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €0
pe3ynbTaT, GopMyIupoBaTh 000OIECHHS U BHIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO ONBITA, HCCIEAOBAHNUSA,
COCTaBIISITh OTYET O TpojeNaHHON pabdoTe;

Paboroii c uHopmanuei

5) ymeHHEM BbIOUpATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB U (HOPM
NPECTABICHHUS, TIOIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIAPHAS JIUTEPATYpa XUMHUECKOTO
COJICpKaHus1, CIIPABOYHbIE TOCOOUsI, pecypchl IHTepHETa); KpUTHUYECKH OIICHUBAThH MIPOTUBOPEUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;

6) yMEHHEM NPUMEHSTh Pa3JINYHBIC METOIBI ¥ 3AIPOCHI ITPH MOUCKE U 0TOOpe HHOpMAIUK U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHUS YUCOHBIX M MTO3HABATENIBHBIX 3a/1a4 OIpe-
JeNEHHOTO THIIA; PUOOPETEHHE OTbITAa B 00JIACTH MCIIOJIH30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUUHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSTEIILHO BEIOMPATH ONMTUMAIBHYIO (hOpMY MIPEACTABICHHUS HHPOPMAIIUN ¥ UILTIOCTPUPOBATh
pelaeMble 3a/1a4ui HECIOKHBIMU CXEMaMH, THarpaMMaMu, IPYTUMHU popMaMu TpaduKu U UX
KOMOHHAIIHSIMH;

7) yMEHHEM UCIIOJIb30BaTh M aHAJIM3UPOBATH B MPOIECCe YUCOHOM U HCCIIeIOBATEIbCKON
JESITeIBHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJICKOT0 X03HCTBA U TPAHCIIOpTa HA

COCTOSIHME OKPYKaroILen IPUPOJHOU Cpebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0J1€ AUAJIOTa W/WIIK AUCKYCCHUH) TI0 CYIIECTBY 00CYXK/1aeMOi TeMBlI,
(I)OpMy.HI/IpOBaTB CBOM NPCHJIOKCHUA OTHOCHUTCIIBHO BbIITIOJIHCHU A HpGI{HO)KGHHOﬁ 3aJa4u,

9) npuobpeTeHne omnbITa MPE3CHTAIMH PE3YIHTATOB BHITIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(;1aGopaTopHOTOo OIbITa, TA0OPATOPHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMU MTO3HABATEIIBHON U UCCIIEA0BATEIIbCKOM
JESITSIIbHOCTH MIPH PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4éTa OOIIMX UHTSPECOB M COTIIACOBAHHMSI
no3uIui (00cyX1eHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPJIUHAIIMS COBMECTHBIX JIEHCTBUH,
oTpesieNieHUue KPUTEPUEB TI0 OIICHKE Ka4eCTBA BBITIOJHEHHOW PabOTHI U JIp. );

YHuBepcaabHbIMH PEeryJIITUBHBIMH JA€eiiCTBUSIMH

11) ymMeHHEM caMOCTOSITEITLHO ONPEICIISTh ETH IEATSIIBHOCTH, IIAHHPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSTEIBHOCTD, BHIOMpPATh HanboJee
3¢ (heKTUBHBIE CTIOCOOHI pelIeHHs YIeOHBIX U MIO3HABATEIBHBIX 33134, CAMOCTOSATEILHO COCTABIIATH WIIH
KOPPEKTUPOBATH MPEATIOKEHHBINA aITOPUTM JCUCTBUN NIPU BBHITIOJTHEHUH 33/1aHU C YIETOM MOTyYEHHUS
HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX; OIICHUBATh COOTBETCTBUE
MOJTy4EHHOTO PEe3yJIbTaTa 3asBICHHON 1ENH;

12) yMeHHEeM UCIIOIh30BaTh H aHATM3UPOBATh KOHTCKCTHI, TIPe/IaracMbie B YCIIOBUH 3a/IaHUN.
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INPEAMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 00513aTENIBHOTO CO/ICPKAHHUS, YCTAHOBJIEHHOTO
JTAaHHOHM TpUMEpHOH pabodeit mporpaMMO, BBIJEISIIOT: OCBOSHHBIE 00YUYaIOIIUMHKUC HAyYHbIC 3HAHUSA,
YMEHHS U CIIOCOOBI AEHCTBHM, crienududecKue s MpeAMEeTHON 001acT «XUMHUsD, BUABI ACSITETbHOCTH
IO ITOJTYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIIMH, TPEOOPa30BaHNIO U IPUMEHCHHUIO B Pa3IMUHBIX
y4eOHBIX ¥ HOBBIX CHUTYaIIUsX.

[IpenmeTHbIe pe3ynbTaThl IPEACTABICHBI OTPAXAIOT CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCSI
CIEAYIOIINUX YMEHUI:

1) packpvieamv cmbici OCHOBHBIX XMMUYECKUX TIOHITUI: XUMUYECKHUI JJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIHLHOCTh, CTETIEHb
OKHCIICHHS, XUMUYECKasl PEaKIns, XHMHUECKas CBsI3b, TEIUIOBOU AP PEKT peaKkinu, MOJIb, MOJISIPHBIN
00BEM, PaCTBOP; IJEKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTHUECKAS TUCCOLUAIINS, PEAKIIUH HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, 00paTUMble U HEOOpaTUMBIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHbBIE PEAKIIUU, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, AJIJIOTPOIIHS,
aM(OTepHOCTh, XUMHYECKasl CBA3b (KOBAJICHTHAS, HOHHAS, METAJUINYECKAs), KPUCTAIUTMYECKasl peIETKa,
KOPpO3Usl METAJIJIIOB, CIUIABbl; CKOPOCTh XUMUYECKON PeaKuy, MPEAETbHO JOIMYCTUMAas KOHIIEHTPALHs
(ITAK) BemecTBa;

2) wunocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TMOHITHI (CM. T1. 1) ¥ IPUMEHSITh 3TU TOHITHS
NIPY OTIMCAaHMU BEIIECTB M UX MPEBpaIlCHUI;

3) ucnoavzosames XAMUYECKYIO CUMBOJIMKY JJIsl COCTABJICHHS (DOPMYIT BEIIECTB U YPaBHECHUI
XUMUYECKHUX PEaKIHii;

4) onpedensimb BaJCHTHOCTb M CTETICHb OKMCIICHUS XUMUYECKUX 3JICMEHTOB B COCJIMHEHHSX PA3TUYHOTO
COCTaBa; MPUHAJJICKHOCTh BELIECTB K ONPeIeIEHHOMY KJIACCy COEAMHEHHH 1o (hopMyam; BU]
XUMHUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAS, METAJUINYECKasl) B HEOPTaHUYECKUX COEAMHEHUSX; 3apsil HOHA
0 XMMUYECKOH (popMylie; XapaKkTep cpeibl B BOAHBIX paCTBOPAX HEOPraHWYECKUX COCIUHEHHUH, THIT
KPUCTAJUIMYECKON pEeIETKN KOHKPETHOTO BEIIECTBA;

5) packpwisame cmvica Ilepuomnueckoro 3akoHa /1. 1. MenzaeneeBa u JeMOHCTPUPOBATH €ro IOHUMAaHHUE!
OIKCHIBATH M XapaKTepU30BaTh TaOMUUHy0 popmy [leproandeckoit cHCTEMBI XUMHUYECKUX JIEMEHTOB:
pas3nnyaTh NOHATHS «TJaBHas noArpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpynna)», Mansle u
00JIbILINE TIEPUO/IbI; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabuIe, C
YHCIOBBIMU XaPaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, olriee
YHCII0 SJICKTPOHOB M pacIpeieIeHNe UX 110 3JCKTPOHHBIM CJIOSIM); OOBSICHITH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIUHEHHI B MpeiesaX MajblX MePUOJIOB U II1aBHBIX MOATPYIII C
y4ETOM CTPOCHUS UX aTOMOB;

6) kraccupuyuposames XAMUIECKUE FTEMEHTBI; HCOPIaHUYECKHUE BEIECTBA; XUMHUUYECKUE PeaKinu (110
YHUCITY M COCTABY YYaCTBYIOLIUX B PEAKIIMH BELIECTB, IO TEIJIOBOMY 3P QEKTY, 10 U3MEHEHUIO CTENCHEN
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U CICIIU(DUICCKHE XUMUIECKHE CBOUCTBA MPOCTHIX U
CJIOKHBIX BEIIIECTB, MOJATBEPIK/Iasi ONTMCAHUE TIPUMEPaMH MOJICKYIISIPHBIX U HOHHBIX YpaBHEHHN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

8) cocmasnsime ypaBHEHHS SJCKTPOIUTHUSCKON TUCCOUAIIMN KHCIIOT, IIEI0oYeH U CoJieil; MOTHbIe U
COKpAaIIEHHBIC YPABHEHUS pEaKIiii HOHHOTO 0OMEHa; YpaBHEHUS PEaKIfid, TOATBEPIKIAIOIINX
CYILECTBOBaHHE F€HETUUECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IIMYHBIX KIACCOB;

9) packpwisame cyuHoCmb OKHCIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKLIUI MOCPEACTBOM COCTABICHUS
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AIIEKTPOHHOTO OajlaHCca 3TUX PEaKLIUi;

10) npoernosuposams CBONCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUSI; BO3MOXKHOCTH MTPOTEKAHUSI
XUMHYECKHUX TPEBPALMICHAN B PA3JIMUHBIX YCIOBHSIX;

11) ebiuucams OTHOCUTENBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIIECTB; MACCOBYIO JOJTIO
XUMHUYECKOI0 AJIEMEHTa M0 (OpMyIie COeTMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE; MPOBOAUTD
pacy€Thl 0 ypaBHEHUIO XUMHUECKOW PEAKIINH;

12) credosams npaBuiIaM NOJIb30BaHUS XUMHYECKO OCYI0M U JTa00OPaTOPHBIM 000PYIOBaHUEM, &
TaKXKe MpaBUaM 0OpalleHHsl ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMU IO BBITTOJHEHHIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB TIO MOJTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIICCTB (aMMHUaKa U
yrIeKUCaoro raza);  13) nposoodums peakinu, MoATBEPKAAIONINE KAYSCTBEHHBIN COCTAB Pa3IMYHbIX
BELIECTB: pAaCIO3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOAU-, KapOoHaT-, pocdar-, CUIUKAT-,
cynb(har-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAJIIOB, PUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKHUX BEIECTB;

14) npumernsims OCHOBHBIE OTIEPALUH MBICIIUTEIBHOM ACATEIILHOCTH — aHAJIM3 U CHHTE3, CPaBHCHUE,
0000111eHIE, CUCTEeMAaTH3AIIHIO, BBISIBICHUE TPUYNHHO-CIICICTBEHHBIX CBSA3EH — ISl U3YYEHUS CBOMCTB
BEIIECTB U XMMHYECKHUX PEaKIIHii; eCTEeCTBEHHO-HAYUYHBIE METO/IbI IO3HAHUS — HAOII0/IEHUE, U3MEpPEHUE,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPEeasIbHbIM U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

KonnyecTBo yacos JICKTPOHHBIE
HaumenoBanue Buabl fesiteIbHOCTH 00y4aKOIIUXCH C
Ne IMpakTuy (uudpossbie) .
pa3iesioB U TeM KonTpoJabHble y4eToM padoueil nporpaMmbl
n/n Bcero ecKue o0pasoBaTebHbIC
NPOrpamMMmsbl padoThI BOCIIUTAHUSA
padoThbI pecypcsl
Paspnen 1. BemecTBo 1 XUMHU4YeECKHE peaKIUH.
XapakTepru30BaTh XUMHUECKHUE DIIEMEHTHI
TpEX MEPUOIOB, KaIHs U KaJbIU IO UX
noJio>keHuo B [lepuoaudeckoii cucreme
J.. MenpeneeBa; knaccupuuupoBaTh U
Ha3bIBaTh HEOPTaHWYECKHUE BEILIECTBA
U3YYEHHBIX KJIACCOB; ONPENENISTh BU]L
XUMHYECKOHN CBSI3U U TUI
[ToBTOpEHME N N N
. KPUCTAJUTMUECKOHN PElIETKH BEIIEeCTBa;
yriayOieHne 3HaHu| .
1.1. 5 PO MMPOTHO3UPOBATH CBOMCTBA BEIIIECTBA B
OCHOBHBIX Pa3/IeJIoB
3aBUCHUMOCTH OT UX CTPOEHUS; HHTEPEC K
Kypca 8 Knacca.
00y4YeHUIO U TIO3HAHMIO,
110003HATETLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUIo,
MPOEKTHOM M UCCIIEN0BATEIbCKON
NeSITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHSI 00yUYEeHHUS B
JIaJIbHEHIIIEM.
PackpbiBath CMBICH U3y4aeMbIX OHATHN
OcHOBHBIE
Y TIPUMEHSATH 3TU TIOHSATHSI TP OTIMCAHUH
1.2. 3aKOHOMEPHOCTH 4 1 POII P P

XHUMHUYCCKUX peaKHHﬁ.
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1.3.

DNEeKTPONUTHYECKAS
JIACCOIAIYS.
XUMHUYECKUE PEaKIuu
B pacTBOpax.

14

POII

PEeaKIMK 10 Pa3IuYHBIM IMPU3HAKAM;
yCTaHaBJIUBATh 3aBUCUMOCTb CKOPOCTH
XUMUYECKHUX PEAKIIUU OT Pa3IMUHbIX
(hakTOpOB; OTMPEAENATh OKUCIUTEh U
Boccra"HoBurenb B OBP; cocTtaBisaTh
AJIEKTPOHHBIN OaNaHC peaKIum;
MHPOBO33PEHUYECKHE MPECTABICHUS O
BEIIIECTBE U XUMUYECKON PEaKInu,
COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
COCTABJISIFOLIUX OCHOBY JIJI1 [IOHUMAaHUS
CYIIHOCTH HAyYHON KapTUHBI MUPA;
IPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI,
B3aMMOCBSI3SIX UEJIOBEKa C IPUPOTHON
CpenoM, 0 poJii XMMHUH B TTIO3HAHUH dTUX
3aKOHOMEPHOCTEH.

PackpeIBaTh CMBICT U3y4aeMbIX OHSATHM,

a TaK»Xe CMBICJI TEOPUH

AIEKTPOIUTUIECKON JUCCOIHAIIIH;

OOBSICHATH MPUIHHBI

AJIEKTPONPOBOTHOCTH BOJIHBIX PACTBOPOB;

COCTaBJISITh YPABHEHHUSI TUCCOLMALIUN

KHCJIOT, IIIEJIOUEH B COJICH, ITOJTHBIC U

COKpaIlleHHbIC HOHHBIE YPABHEHUS

XUMUYECKUX PEAKIIUA HOHHOTO OOMEHA;

ClIeZIOBATh MpaBHiIaM 0€30MacHON paboThI

B 1TaOOpaTOPUHU MPHU UCIIOJIB30BAHUHT

XUMHYECKOH TOCYIbI 1 000PYIOBAHHS,

YCTaHOBJICHUE JIOBEPUTEIBHBIX

OTHOUICHUHN MEXIY YUUTEIIEM U €ro

YUC€HUKaMH, CHOCO6CTBYIOH_II/IX
IMO3UTUBHOMY BOCIIPHUATHIO YHAIIUMUCA



Hroro no pazaeny:

Pasnen 2. Hemeraiuisl 1 MeTaIbI.

2.1.

OOmas
XapaKTEePUCTUKA
XAMUYECKHUX
snemenToB VIIA
rpynmnsl. ['anorenst

17

15

POII

TpeOOBaHUI U POCKO yUUTE,
MIPHUBJICYCHHUIO X BHUMAaHUS K
o0cyx1aeMoii Ha ypoke HHPpOpMaIIHH,
AKTUBU3AIMU UX ITO3HABATEIHHOU
JeSTEeITbHOCTH.

OOBsCHATH 001TME 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOUCTB HEMETAJIOB U UX
COEIMHEHM B MpeJiesax MaJlbIX
IEPHUOAO0B U I'N'TaBHBIX IMOATPYIIIT
[Tepronueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB; OTIPEETSATH TaJOTEHUT — HOHBI B
pacTBOpE; XapaKTepU30BaTh XUMUYECKHE
1 pU3NUECKUE CBOMCTBA MTPOCTHIX
BEIIECTB raJIOTeHOB (Ha MPUMEPE XJI0pa)
U CJIOKHBIX BEILIECTB (XJIOPOBOJIOPO/A,
XJIOpUJIa HATpUsl), CIIOCOOBI UX
IMOJIYUCHU, IPUMCHCHHUE U 3HAUYCHUC B
IPUPOJIE U KU3HU YEJIOBEKA;
MHUPOBO33PEHUYECKHUE MPEACTABICHUS O
BEIIECTBE U XUMHUECKON peaKinu,
COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO pa3BUTHA HAYKU U
COCTaBJIAOIINX OCHOBY IJIsI IOHUMAaHUA
CYIIHOCTH Hay4YHOM KapTUHBI MUPA;
IpeCTaBIeHU 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHUA IPUPOIBL,
B3aMMOCBS35IX YeJIOBEKa C MPUPOTHOM
CpeloM, O poJii XMMUU B TO3HAHUU 3TUX



2.2.

2.3.

OOmas
XapaKTepUCTHKA
XUMHYECKUX
snemeHnToB VIIA —
rpynnsl. Cepa u eé
COEUHEHHS.

O061mas
XapaKTepUCTHKA
XUMHYECKUX
anemenToB VIIA —
rpynmnsl. A30T,
dochop u ux
COCTMHCHHSI.
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POIII

POII

3aKOHOMEPHOCTEH.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB 311eMeHTOB VIA —
TPYIIIBI U KX COETMHEHUH C YIETOM
CTPOEHUS MX aTOMOB; OIIPEIeNATh
HaJIn4Ke Cyab(paToB — HOHOB B PacTBOPE;
OOBSICHATB CYIIIHOCTb HKOJIOTHYECKUX
npobJIeM, CBA3aHHBIX C IEpepadOTKO
COEZMHEHUI cepbl; MPOU3BOAUTH
BBIYUCIICHHS 110 XUMHYECKIM
yYpaBHEHHSM; UCTIOIB30BATh TIPH
BBINOJIHEHUH YYEOHBIX 3a/1aHUI TEKCThI
y4eOHHUKa, CIpaBOYHbIE MATEPUAIIbI;
YCTAQHOBJICHHUE JTOBEPUTEIIbHBIX
OTHOIICHUN MEXIY YIUTEIEM U €T0
YUEHHKaMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCTIIPUSATHIO YHUAITHMUCS
TpeOOBaHMIl U MPOCHO yUUTENs,
NPUBJICUYCHHUIO UX BHUMAHUS K
o0cyxmaemMoii Ha ypoke HH(POpPMAIIHH,
aKTUBH3AIMU UX TO3HABATEIbHOM
NeSITebHOCTH.

OOBsACHATH 001IME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB AneMeHToB VIA —
TPYIIIBI U KX COETMHEHUM C YIETOM
CTPOCHHSI X aTOMOB; OOBSICHSTD
CYIIHOCTb 9KOJIOTHYECKUX MTPOOIIeM,
CBSI3aHHBIX C TIepepabOTKON COCTMHEHUI
azoTa u (hocdopa; IPOU3BOIUTH
BBIYHCIICHUS 110 XUMHYECKUM
ypaBHEHUSIM; UCIIOJIb30BaTh MIPU



2.4.

OO6mias
XapaKTEePUCTUKA
XUMHYECKUX
anemenToB VIIA —
rpynnsl. Yriaepoa u
KPEMHMU U UX
COCMHEHUS.
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POII

BBINOJIHEHUH YYEOHBIX 3a/1aHUI TEKCThI
y4eOHHUKa, CIIpaBOYHbIE MATEPUAIIbI;
UHTEpeC K 00yUeHHIO U IO3HAHUIO,
110003HATETLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHUIo,
MIPOEKTHOW M MCCIIEA0BATEIBCKOMN
NEeSITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HalpaBJICHHOCTH U YPOBHA 00y4YeHUs B
JlaJbHEeUIIeM

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOUCTB AeMeHToB VIA —
TPYMIBL ¥ KX COCTUHEHHH ¢ yuE€TOM
CTPOEHHS UX aTOMOB; XapaKTepPH30BaTh
XUMHYECKHe U (pU3nuecKue cBoiicTa
MIPOCTHIX BEIIECTB YIIIEPOia U KpEMHHUS U
UX COeTUHEHUH (OKCHIOB YIiepo/a,
YTOJILHON KUCIIOTHI, KApOOHATOB, OKCH/IA
KPEMHHSI), CIIOCOOBI UX TOTyYCHUS,
NPUMEHEHUS ¥ 3HAYCHHS B IPUPOAC U
YKU3HU YeJIOBEKa; ONpeAesaTh KapOoHaT
— ¥ CUJIMKAT — HOHBI B PacTBOPE;
WLTIOCTPUPOBATh B3aUMOCBSI3b
HEOPraHMYeCKUX COeTUHEHUH yrieponaa
¥ OPTaHMYECKUX BEIIECTB;
MHUPOBO33PEHUYECKHE PEACTABICHHUS O
BEIIECTBE U XUMUYECKOH pEaKIiH,
COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
COCTaBJISIOLIMX OCHOBY JJIsi TOHUMaHUS
CYIITHOCTH HAyYHOU KapTHUHBI MUPA;
IpeJICTaBICHU 00 OCHOBHBIX



Hroro mo paznmeny: 24

Pa3nen 3. Merauisl 1 X COEIUHEHUS.

3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOTHOM
CpEeJIoii, O POJIM XUMHUHU B TO3HAHUH STUX
3aKOHOMEPHOCTEM.

OO01ue cBoicTBa
3.1. 6
METAJIOB.

Baxnaeiinie MmeTanuibl
3.2. 16

1 UX COCIUHCHUA.
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POII

PackpbIBaTh CMBICT U3Y4aeMBIX MOHATHH
U IPUMEHATH 3TU HOHATHS TP ONUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHHUI;
OOBSICHATH 00ILME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB JIEMEHTOB —
METAJUIOB U UX COETUHEHUH C yuéTOM
CTPOEHHMS UX aTOMOB; XapaKTepPH30BaTh
o011ye CBOMCTBA MOJyYEHHs METAJLIOB,;
IIPOU3BOJUTH BBIYMCIIEHUS 110
XMMHUYECKUM ypaBHEHUSM; HHTEPEC K
00y4YEeHHIO U TIO3HAHUIO,
JF0003HATEIHLHOCTH, TOTOBHOCTHU U
CIOCOOHOCTH K caM000Opa30BaHUIo,
MPOEKTHOM M UCCIEN0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHsI 00y4€HUs B
NaJIbHEHUIIIEM.

OOBACHATH 00IIME 3aKOHOMEPHOCTH
NU3MCHCHUA CBOI71CTB 3JICMCHTOB —
METAJUIOB B TPYMIaxX U UX COCTUHEHUN C
y4€TOM CTPOEHUS UX aTOMOB;
XapaKTepu30BaTh GUINICCKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
¥ METAJIJIOB U UX COSTMHEHUH (OKCHJIOB,
COJICH, TUAPOKCUIIOB), CTIOCOOBI UX



Hroro no pazneny: 22

Paznen 4. Xumus u okpyskaroias cpena.

IIOJIy4€HUs , IPUMECHEHHUE U 3HAYCHHE B
YKU3HU YEJIOBEKA; PaCllO3HABATh C
IIOMOIIbIO KAYECTBEHHBIX PEAKIIUI HOHBI
METaJJIOB (MarHus, LIMHKAa, XKele3a, Meau,
AIIOMHUHMYS ); TUIAHUPOBATh U
OCYILIECTBIIATh HAa IPAKTUKE XUMHUECKHE
9KCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHNUS,
JIeJIaTh BBIBOJBI 110 pPe3yIbTaTaM
9KCIIEPUMEHTA; IPOU3BOIUTH
BBIUMCJICHHS 110 XUMUYECKUM
YPaBHEHUSIM; MUPOBO33PEHYECKUE
MIPE/ICTAaBJICHUS O BEIIECTBE U
XUMHYECKON PEaKIUU,
COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
COCTaBJIAIOIUX OCHOBY JJISl IOHUMAaHUS
CYLIHOCTU HAyYHOW KapTUHBI MUDPA;
MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKa C PUPOTHOM
CpEeIoii, O POJIM XMMHUHU B TO3HAHUH ATUX
3aKOHOMEPHOCTEN.

BemectBa n
4.1. MaTepuaibl B )KU3HU 4
YeI0BEKa.

POIII

XapakTepru30oBaTh pOjb XUMUU B
pa3NnUYHbBIX chepax AesTeTbHOCTH
YeJI0BEKa, OCHOBHBIC BEILIECTBA U
MaTepHuabl, IPUMEHSIEMBIE B )KU3HU
COBPEMEHHOI0 YeJIOBEKA; OOBACHATh
ycI0BUs 6€30I1aCHOTO MCII0JIb30BaHUS
BEIIECTB M XUMHUYECKUX PEaKLUil B OBITY;

19



Hroro no pazaeny:

Bcepocculickas onmuMnuana
IIKOJBbHUKOB.

OO011e€e KOJIMYECTBO YaCOB:

68

aQHAJIM3UPOBATh U KPUTUUECKH OLICHUBATh
nH(OPMAILIKIO O BIUSHUAU
POMBIIIIEHHOCTH, CEJIBCKOTO
X034KCTBA, TPAHCIIOPTA HA OKPY KAIOIIYIO
Cpeny; yMEeTh OKa3bIBaTh MEPBYIO
MIOMOIIb TIPH XUMHUYECKUX 0KOTaxX U
OTpPAaBIICHUSIX; TPUHUMATh YIaCTHE B
00CyXICHUH MPOOJIeM XUMUYECKOU 1
JKOJIOTUYECKON HAIIPaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO IO
npobiemMe U npeagaraTh BO3MOKHBIE
MyTH €€ pelIeHHs]; HHTepPEeC K 00yUEHUIO
¥ TI03HAHMIO, JTFO003HATEIHHOCTH,
TOTOBHOCTH ¥ CITOCOOHOCTH K
camM000pazoBaHuI0, MPOEKTHOH U
HCCIIEIOBATENIbCKOM 1eATeIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpPaBIECHHOCTH U
ypOBHs 00yueHHs B JaJIbHEHIIIEM.
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