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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo XuUMuHU JUIsl OOYHAIOUIUXCS C 33J€PKKOM MCUXUYECKOro pa3BUTHUS 9 KiiaccoB
cocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3ysbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeIbHON MPOTPaMMBI
OCHOBHOro  oOmiero  oOpa3oBaHus, TnpeicTaBieHHbIX B DenepasbHOM  roCyaapCTBEHHOM
00pa3oBaTeNbHOM CTaHIApTe OCHOBHOI'O OOIIEro 00pa3oBaHMs, ¢ YUETOM paclpelesIéHHBIX M0 Kilaccam
MpOBEpsiEeMBbIX TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON IpPOrpaMMbI
OCHOBHOTO 0O0mIero 00pa3oBaHMA M 3JEMEHTOB COJACP)KAaHUS, NPEACTABICHHBIX B YHUBEPCAIBHOM
konudukaTope 1Mo Xumuu, I[IpuMepHON amanTUPOBAaHHOW OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMOi
OCHOBHOTO 00111eT0 00pa3oBaHus 00YJArOIIUXCS C 3aAePKKON ncuxuueckoro pazsutus (nanee — [TAOOIIT
OOO 3IIP), IlpumepHoii paboueld mporpamMmbl ydeOHOro mpeaMera «Xumus» (0a30BBIH ypOBEHB),
[TpumepHOi#l mporpamMMoii BociuTaHusl 00yJarONIUXCs MPH TOJIYYEHHH OCHOBHOTO 0011ero o0pa3oBaHus,
C YYETOM pacIpelle]IeHHbIX 10 KJlaccaM MpOBepseMbIX TpeOOBaHUIl K pe3ylibTaraM OCBOEHUS OCHOBHOM
o0Opa3oBaTebHONH MPOrPaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS U DIEMEHTOB  COJCPIKaHUSA,
MIPEJICTABICHHBIX B YHHBepcaJbHOM Koaudukarope mo xumuu, KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera  «XuUMHUS», B 00pa3oBaTeNbHBIX — opraHMzalusx P®, peanusyromux  OCHOBHbIE
obmieoOpa3zoBarenbHbie mporpamMMmel. (yTB. Pemenuem Komnerunn Munnpocsemenus Poccuu, mporokon
ot 03.12.2019 N IIK-4BH).

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «XUMMSA»

Brman yueOHOro mpenMera «XHMHS» B JOCTHIKEHHE II€JIe OCHOBHOTO 0O0Iero oOpa3oBaHUs
00yCJIOBJIEH BO MHOI'OM 3HAYEHMEM XUMHMUYECKOW HayKM B IO3HAHUU 3aKOHOB IPHUPOJIbl, B Pa3BUTHU
IIPOM3BOIUTENIBHBIX CUJI OOIIECTBA U CO3JJaHUHM HOBOM 0a3bl MaTepuabHON KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK PacHpOCTpaHMiIa CBOE BIMSHME Ha Bce 00JacTu
YeJI0BEYECKOI0 CYILECTBOBAHUS, 3aJajla HOBOE BMJIEHHME MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM >KU3HU OOILIECTBA: 3HAHME XMUMMHU CIY)KMT OCHOBOM st
(dbopMHpOBaHUS MHPOBO33PEHHS YEIOBEKA, €r0 NPEACTABICHUH O MaTepHATbHOM E€IUHCTBE MHPA;
BOXHYIO pOJIb UIPaAlOT (hopMupyeMble XMMHUEH MpEACTaBIECHUS O B3aMMONPEBPALICHUAX SHEPruu U od
ABOJIIOLIMM BELIECTB B MPHUPOJIE; COBPEMEHHAs] XMMUSl HalpaBlieHa Ha pellleHue TIo0albHbIX MpoOIeM
YCTOMYMBOIO pa3BUTHs YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, IHILNEBOM M HKOJIOTHYECKOU
0€e30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUSI.

B ycnoBusx Bo3pacTaromiero 3HaueHUs XMMHM B JKU3HU OOILECTBAa CYHIECTBEHHO IOBBICHIACH POJIb
XUMHUYECKOro oOpa3oBaHus. B muiane conumanusanuu oOHO SIBISIETCS OJHUM U3 YCIOBHM (hOpMHUpOBaHMS
MHTEJJIEKTA JINYHOCTU U TADMOHUYHOIO €€ pa3BUTHS.

CoBpeMEHHOMY Y€JIOBEKY XMMHYECKHE 3HAHUS HEOOXOIUMBI Ui MPUOOPETEHUs OOLIEKYJIbTYPHOTO
YPOBHS, TIO3BOJISIFOILIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOI00OPa3HOM
KHU3HU O0ILECTBA, JUIsl OCO3HAHUS Ba)KHOCTH Pa3yMHOI'O OTHOLIEHHUS K CBOEMY 3JJ0POBBIO M 3[I0POBBIO
IPYTHX, K OKpYKaroIlled MPUPOIHON cpenie, A IPaMOTHOIO MOBEACHHUS ITPH UCTIOIb30BAaHUH PA3INYHbIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

Xumuueckoe o0pazoBaHNe B OCHOBHOM INIKOJIE SIBJISETCS 0a30BBIM MO OTHOLIEHHIO K CHCTEMe OOIIero
XUMHUYECKOro oOpasoBaHus. [103ToMy Ha COOTBETCTBYIOLEM €MY YPOBHE OHO DPEATU3yeT MPHUCYIIHE
o0IIeMy XHMHYECKOMY OOpa30BaHMIO KJIIOUEBBIE IIEHHOCTH, KOTOPBIE OTPaXXalOT TOCYy/apCTBEHHbBIE,
OOIIECTBEHHbIE U MHAMBHyaJIbHbIE MOTPEOHOCTH. DTUM OIpEAENseTcsl CYIIHOCTh OOIIed cTpaTeruu
00y4eHHUs, BOCIIUTAHUS U Pa3BUTHs 00YUYaIOIIMXCS CPEICTBAMH YU€OHOT0 npeiMeTa « XUMHUS».

W3yuenue mpeamera: 1) cmocoOCTByeT peaiau3alldd BO3MOXKHOCTEH il  caMOpasBUTHS U
(dbopMHUpOBaHUS KYIbTYpPbl JINYHOCTH, €€ 0oOIIeld U (yHKIIMOHAIBHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ B
(dbopMHpOBaHHE MBIIIJIEHUS! U TBOPUYECKUX CIHOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CaMOCTOSITEILHOM
y4eOHOM JN1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEI0BATENbCKUX YMEHHUH, HEOOXOIMMBIX Kak
B [TIOBCEIHEBHOM HU3HU, TaK U B MPO(ECCHOHATBLHON NEATEIbHOCTH; 3) 3HAKOMHUT CO creuupuxont
HAy4YHOT'O MBIIIIEHUS, 3aKIaJbIBA€T OCHOBBI IIEJIOCTHOI'O B3IJIsfJa Ha €IMHCTBO NMPUPOJBI U UYEIOBEKa,
SIBJIIETCS. OTBETCTBEHHBIM ATAloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH MOJIPOCTKOB; 4)
COcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSM, K MPUPO/JIE,
K YEJIOBEKY, BHOCUT CBOM BKJIA]] B IKOJIOTUYECKOE 00pa30BaHUE IIKOJIbHUKOB.



Hazpannble HampaBieHUs] B 00y4eHUU XMMHH 00€CIeurBalOTCsl celuuKoil coaepKaHusl mpeamera,
KOTOPBI SIBJIIETCS TIEAarOTMYECKH aNalNTUPOBAHHBIM OTpaXeHHMEM 0a30BOM HAyKd XHUMHH Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMun OCHOBHOM LIKOJIBI OPUEHTHPOBAH HA OCBOCHHE O0YYAIOIIMMHUCA OCHOB HEOPraHUYECKOMN
XUMHH U HEKOTOPBIX MOHSATUH U CBEJIEHUHN 00 OTJENbHBIX 00BEKTaX OPraHuYeCKOU XUMHUH.

CrpykTypa conepkaHus mpeamMera copMHpPOBaHA HA OCHOBE CHCTEMHOTO IMOJAXOJa K €ro M3y4eHHIO.
ConepxaHue CKIJIAIbIBACTCS M3 CHCTEMbl MOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHCTEMBI
NOHATUH O XuMHYecKod peaknuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl IO TNPHHLIUIY
MIOCJIEIOBATEIBbHOTO PA3BUTHSA 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEICTaBICHUN Pa3HOIO YPOBHS:
ATOMHO-MOJIEKYJIIPHOT'O YYEHMS KaK OCHOBBI BCETO €CTECTBO3HAHM, ypoBHs [lepuoandeckoro 3akona /.
N. MenneneeBa Kak OCHOBHOTO 3aKOHAa XMMHH, YYEHUS O CTPOCHUM aTOMa U XMUMHUYECKOH CBS3H,
NPEJCTaBICHUNA 00 3JIEKTPOIUTUYECKON IMCCOIMAIMKM BEIIECTB B PacTBOpax. TeopeTndyeckue 3HaHUS
paccMaTpuBalOTCd Ha OCHOBE HSMIUPUYECKU TOJIYYEHHBIX U OCMBICIEHHBIX (AKTOB, Pa3BUBAIOTCS
MOCTIEIOBATENBHO OT OJAHOTO YPOBHS K JIPYrOMY, BBIOJHSSA (PYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEN TPAKTUYECKOIO IPUMEHEHHUSI U MTOJTYyYEHUS N3yYaeMbIX BEILIECTB.

Takasi opranuzanusi coiep:kaHus Kypca ClocoOCTBYET IPEICTaBICHUI0 XUMUYECKOW COCTaBIISIOLIEH
HAyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MpHupojabl. TeM cambiM 0OecriedrBaeTcss BO3MOXKHOCTh
dbopmupoBaHus Yy 00y4aIOUIMXCS IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B
Hayke. BaxHO Tak)xe 3aMeTUTb, YTO OCBOEHUE COAEPKAHUS Kypca MPOUCXOIUT C MPUBJICYEHUEM 3HAHUN
U3 paHee U3y4eHHbIX KypcoB: «Okpyxkarouuii Mmup», «buonorus. 5—7 knaccesl» U «Dusuka. 7 kiacey.

Peanuzanus ganHo# mporpamMmsl B Ipoliecce 00y4deHus mo3BoauT odoydaromumces ¢ 3[1P ycBouts
KJIFOYEBBIE XUMUYECKHE KOMIIETECHIIUHU U IIOHATH POJIb U 3HAYCHUE XUMHH CPEAU IPYTUX HAYK O IPUPOJIE.

W3ydeHne XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS HAYYHOTO MUPOBO33PECHHS,
OCBOCHHIO O0OIICHAYyYHBIX METOI0B (HaOII0IeHNe, U3MEPEHHUE, IKCIIEPUMEHT, MOACITHUPOBAHHE),
OCBOCHMIO MTPAKTUYECKOIO IPUMEHEHHSI HAYYHBIX 3HAHUI, OCHOBAHHOI'O HAa MEXIIPEIMETHBIX CBA3SX C
npenMeramu «OKpyx)aomuid Mupy, «®usukay, «buonorusy», «I'eorpadus», «MaremaTuka» u
dbopMupyeT KOMIETEHIIUN, HEOOXOANUMbIE JJIsl TPOAOKEHUs 00pa30BaHuUs B 00JIACTH €CTECTBEHHBIX
HayK.

N3yueHne XMMHUK CIOCOOCTBYET pa3BuTHIO Y oOyuatomuxcs ¢ 3[1P npoctpancTBeHHOTO
BOOOpakeHUs!, PYHKIIMOHAIbHON rPaMOTHOCTH, YMEHHUS BOCIIPUHUMATh U KPUTUYECKU aHAJIM3HPOBATh
nH(OPMAIUIO, IPEJCTABICHHYIO B PA3NUYHBIX (popMax. 3HAYUMOCTD MpeIMeTa A Pa3BUTHUS )KU3HEHHOM
koMIieTeHIH odydaromuxcs ¢ 31IP 3akmtouaeTcs B ycBOEHUM OCHOBBI XUMHUYECKHUX 3HAHUH,
HEOOXOAUMBIX JUISI TOBCETHEBHOM JKU3HU; HABBIKOB 3/10pPOBOI0 M 0€30MaCHOTO JJIS YeIOBeKa U
OKpY>Karollen ero cpepl 00pasa Ku3HU; GOPMUPOBAHNUN IKOJIOTHUYECKOMN KYIbTYPHI.

[Tporpamma oTpakaer cojiepkaHue o0ydeHHs MpeaMeTy « XUMHUSD» ¢ YYETOM 0COOBIX
oOpazoBarenbHbIX OTpedHOCTeN 00yvatonuxcs ¢ 3[IP. OBnagenne y4eOHBIM MPEIMETOM «XHUMHUSI»
MIPEJCTABISET ONPENEICHHYIO TPYAHOCTD Ui oOydaromuxcs ¢ 3[IP. O1o cBsi3aHO ¢ 0COOEHHOCTAMHU
MBICIUTEIIBHOMN JESITEIbHOCTH, IEPUOINYECKUMU KOJIEOaHUSIMU BHUMAHHUS, MaJIbIM 00bEMOM NaMSITH,
HE/I0CTaTOYHOCThIO OOILEro 3arnaca 3HaHWH, TOHWKEHHBIM TI03HAaBaTEeIbHBIM HHTEPECOM U HU3KUM
YPOBHEM pEUYEBOI0 Pa3BUTHSL.

Jlnist mpeo1oJeHns TPYAHOCTEH B U3YYeHUH YueOHOro npeaMera « XUMHs» He0OXoauMa ajanTaus
o0BbeMa U xapakTepa ydeOHOro MaTepuaa K o3HaBaTeIbHbIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu
o0yyJaromuxcs, y4eT uX 0COOEHHOCTEH pa3BUTHS: NCIOIb30BAHNE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIIPEAMETHBIX CBA3EH, IOCTENIEHHOE YCIOKHEHNE U3y4aeMOro MaTepHraa.

[Tpu n3yyeHnHn XMMUU HEOOXOJMMO OCYIIECTBIIATH B3aMMOICHCTBHIE HA MOJIMCEHCOPHOI OCHOBE.

TeopeTnyeckuii MaTepruall pPEKOMEHAYETCS U3y4aTh B MPOLECCE MPAKTUYECKOUN NEATEIbHOCTH.
Bo03MOKHO BBIAICIIEHHE OTACIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBS3U CO CII0KHOCTBIO aHAIN3a TEKCTa
obyuarorumucs ¢ 311P. Oprannueckoe eIMHCTBO MPAKTUYECKON U MBICIUTEILHOMN JCSITEIIBHOCTH
o0ydJaromuxcs Ha ypoKax XMMUHU CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX
XUMHUYECKUX 3HAaHUI 1 ymMeHuil. Oco0oe BHUMaHKE MTPU U3YYCHUH XUMUH YAENISAETCS N3YUYEHUIO
«CKBO3HBIX» MOHATHHA U (HOPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHMS MaTepHaa.



HEJN U3YYEHUS YYEBHOI'O IPEJIMETA «XUMUSD»

K HanpaBieHno nepBOCTENEHHON 3HAYMMOCTH IIPH peaan3alii 00pa30BaTeNbHbIX (YHKIHI
npeamera «XuMUs» TPAJAULMOHHO OTHOCAT (pOopMUpOBaHHE 3HAHUI OCHOB XUMHUYECKOW HAayKH Kak 00ia-
CTH COBPEMEHHOI'O €CTECTBO3HAHHUS, IPAKTUYECKOM NEATEIbHOCTU YEJI0BEKA U KaK OJTHOTO U3
KOMIIOHEHTOB MHPOBOI KYJIbTYpHI. 3aaua MpeiMeTa COCTOUT B ((OPMUPOBAHUN CHCTEMbI XUMUYECKUX
3HaHUHN — BaXKHEHUIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJ0KEHUH, TOCTYITHBIX
0000111eHIIT MUPOBO33PEHYECKOT0 XapaKTepa, SA3bIKa HAyKH, 3HAHUN O HAyYHBIX METO/IaX U3Y4EHUs Be-
IIECTB M XUMHUYECKUX PEaKLui, a Takke B OPMUPOBAHUU U Pa3BUTHHU YMEHUI U ClIOCOOOB
ACATCIIbHOCTH, CBA3AHHBIX C IINIAHUPOBAHUECM, Ha6JIIOI[eHI/ICM " IPOBCACHUCM XUMHUYCCKOI'O
HKCIEPUMEHTA, COOJII0ACHUEM MTPpaBHJl 0€30I1aCHOT0 00pallleHHsl ¢ BEIeCTBAMU B IIOBCEJHEBHOM JKU3HHU.

Hapsiny ¢ aTuM nenu u3yd4eHus npeaMera B IpOrpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ yUETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O 00111ero oopazoBanust. Ceroans B 00pa3oBaHUU 0CO00
3HAYMMOM MPHU3HAETCS HAMIPABICHHOCTh OOYUEHUS Ha Pa3BUTHE M CAMOPAa3BUTHE JTMYHOCTH,
(dbopmupoBaHue e€ MHTEIUIEKTa 1 0011el KylbTypbl. O0ydeHre YMEHUIO YUUTHCS U IPOJOIIKATh CBOE
o0Opa3oBaHHE CaMOCTOSTEIbHO CTAHOBUTCS OJHOM U3 BaXKHEUIINX QYHKUUN y4EeOHBIX NPEAMETOB.

s ob6yqaromuxcs ¢ 3I1P, tak e, Kak U 17151 HOpPMaTUBHO Pa3BHUBAIOLINXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTENIbHYIO IPOrpaMMy, JOMUHUPYIOIIEE 3HAYEHUE IPHOOPETAIOT
TaKHe LEeNH, KaK:

1. ¢dopmupoBaHHWE HHTEIUIEKTYyaJbHO pA3BUTOW JUYHOCTH, TOTOBOM K  COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO PELICHUH, CIOCOOHOM ananTupoBaThCsi K ObICTPO MEHSIOIIUMCS
YCJIOBUSAM KU3HU,

2. HampaBIEHHOCTb OOyuYeHHs Ha CHUCTEMAaTH4yecKoe MPHOOLICHHE YYalIUXCs K CaMOCTOSTEIbHON
MO3HABATENILHON JIEATEIILHOCTH, HAYYHBIM U NMPAKTHUYECKUM METOAAM MO3HAHHS, (OPMUPYIOIINM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

3. obecnieyeHWe  yCIOBHiA,  CHOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYaIOIMIMMHUCS  OIBITa
pa3sHOOOpa3HON JEesATeTbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KJIFOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMHGTGHHI/Iﬁ), HMCIOIIUX YHUBCPCAJIBbHOC 3HAYCHHUEC JIA PA3JIMYHBIX BUAOB JCATCIbHOCTH,

4. QopMupoBaHHe yMEHUI OOBACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIEro MHpa Ha OCHOBaHHH
3HAHUH U OIIbITA, ITOJYYCHHBIX ITPHU U3YUCHUH XUMHU,

5. ¢dopmupoBaHue y OOydYarOUIMXCSl T'YMaHUCTHUECKHUX OTHOIIEHHWH, MOHUMAaHUs [EHHOCTHU
XUMHUYECKUX 3HaHWM JJIs1 BBIPAOOTKHM SKOJIOTMYECKH LIEJIeCO00pa3HOro MOBENEHUs B OBITY U
TPYIAOBOM NIESTENTbHOCTH B IIENSAX COXPAaHEHHMsI CBOETO 3[0POBbS U OKpYXKarolledl NpupogHOn
cpensl;

6. pa3BUTHE MOTUBAIMM K OOYyYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHUTAHHIO Ha
OCHOBE YCBOEHHS 00I[€UETIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpouiis
Y HaIllpaBJICHHOCTH JalIbHEeHIero o0y4eHusl.

Kypc HampaBiieH Ha pelieHue ciaenyrolux 3a1ad, 00ecneurBaroIluX pealn3aluio JTUYHOCTHO-

OPUEHTUPOBAHHOTO U JIEATEILHOCTHOTO MOAX0A0B K 00yueHHto xuMuu odydaromuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00I1IeT0 00pa30BaHMUs:

1. ¢dopmupoBaHMe NEpBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IPEACTABICHUNA O BeIIeCcTBaX, HX
MpEeBpALICHUSIX W TPAKTUYECKOM NPUMEHEHUHU; OBJAJCHHE MOHATHUMHBIM almaparoM u
CHUMBOJINYECKHM SI3BIKOM XUMHH;

2. OCO3HaHHE OOBEKTMBHOH 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKM Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX IpEBpaIlleHUN HEOPTaHWYECKUX M OPraHMYEeCKUX BEIIECTB Kak
OCHOBBl MHOTHX SIBICHHM >KMBOH M HEXHMBOH MpHPOJIbI; YIIyOleHHWE TMpenCcTaBIeHUH o
MaTepUalIbHOM €IMHCTBE MHUPA;

3. OBJIQJICHHE OCHOBAaMM XHMHUYECKOM I'PaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3HPOBATH U OOBEKTUBHO
OLICHUBATh XKU3HEHHBIE CUTYyalllH, CBA3aHHbIE C XUMHEH, HaBbIKaMHU 0€30IacHOrO OOpaIleHUs C
BELIECTBAMH, UCIOJIb3yEMBIMH B ITOBCEAHEBHOM KU3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBAThH
HKOJIOTMYECKH O€30MacHOE MOBEICHUE B LIEJISIX COXPAHEHUS 3/10pPOBbs U OKPYXKAIOILEH Cpeibl;

4. QopMupoBaHHE YMEHUH yCTaHABIUBAaTh CBS3U MEXKJIY pEalbHO HAONIONAEMBIMH XHMHUYECKHUMHU
SIBIEHUSIMU U TPOIIECCaMHU, MPOUCXOALUIMMHI B MUKPOMHUPE, OOBSICHITh MPUUYUHBI MHOT00Opa3us



BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOECHMS, & TAKKE 3aBUCUMOCTb MPUMEHEHUS
BEILIECTB OT UX CBOICTB;

5. TpuOOpEeTEeHUE ONbITa UCIOJIB30BAHUS PA3IMYHBIX METOJOB M3YYCHHS BEIIECCTB, HAOIOMEHUS 32
WX TpEeBpalICHUSIMU TPU  TPOBEACHUM HECIOXKHBIX XUMHUYECKHX OKCIEPUMEHTOB C
HCIIOJIh30BaHUEM J1ab0OpaTOPHOro 00OPYIOBaHUS M IPUOOPOB;

6. ¢opmupoBaHME TPEACTABICHUH O 3HAUYCHUM XUMUYECKOW HAYKHM WM PEIICHHH COBPEMEHHBIX
JKOJIOTHYECKUX TMpo0JIeM, B TOM YHCIE B MPEIOTBPAMICHUH TEXHOTCHHBIX M HKOJOTHYECKHX
KatacTpod.

OcoGennocTu 0T0OOpa ¥ aganTalNy Y4eOHOI0 MaTepHaJia 0 XUMHH.

OOyuenue yueOHOMY mpeAMeTy «XHMHUS» HEOOXOAMMO CTPOMTh Ha CO3/aHUM ONTHUMAJIbHBIX
YCJIOBHH JUIsl YCBOEHUSI MPOrpaMMHOro Matepuaia odydatouumucs ¢ 3I1P. bonbiioe BHUMaHue 10KHO
ObITh YyZAENeHO OoTOOpYy ydeOHOro Mmarepuajga B COOTBETCTBUM C IPUHLMIIOM JAOCTYHHOCTH IpH
coxpaHeHHHU o01ero 6a3oBoro ypoBHs. OH JOJDKEH MO COACPIKAHUIO M 00beMY OBITh aJIanTHPOBAHHBIM
s ooydaronuxcs ¢ 3IIP B cooTBeTcTBUU ¢ HX 0cOOBIMH 00pa3zoBareabHbIMKU HOTpeOHOCTIMU. Clienyer
00JIerunTh OBIJIQZICHNE MaTepuasioM odydaromumucs ¢ 3I1P mocpencTBoM ero neTaabHOr0 OOBSICHEHHS C
CUCTEMAaTUYECKUM IOBTOPOM, MHOTOKPAaTHON TPEHUPOBKOW B NPUMEHEHWM 3HAHHUN C HCIIOJIb30BAaHUEM
IIPUEMOB AJITOPUTMHU3ALIMN U BU3YAJIbHBIX ONOpP, 00y4YEeHUs CTPYKTYpPHUPOBAHUIO MaTepHaa.

bosbuioe 3HaueHwe JUIsi HOJHOLEHHOTO YCBOEHHMs Yy4yeOHOro marepuaja HMeEeT olopa Ha
MEXIPEIMETHBIE CBS3H BOIIPOCOB, U3yYaeMBbIX B JAHHOM Kypce, C TAKUMHU y4EOHBIMHU IpeaMEeTaMH Kak
«["eorpadus», «dusuka», «buonorus». [1o3BossAs paccMarpuBaTh OJUH U TOT K€ y4eOHbII MaTepual ¢
pasHBIX TOYEK 3PEHUsS, MEXKIPEIAMETHBIE CBS3M CIOCOOCTBYIOT €ro JydYlleMy OCMBICICHHIO, Ooiee
IIPOYHOMY 3aKPEIUICHHUIO MTOJIyYE€HHBIX 3HAHUN U MIPAKTUYECKUX YMEHUI.

[Ipy moAroToBKe K ypoKaM YUMTEIb JOJDKEH MPEAyCMOTPETh (HOpMHpOBaHHE y OOYHAIOIIMXCS
YMEHUIl aHalIM3UpOBaTh, CpaBHHUBATh, 00OOIIATh M3y4aeMblii MaTepuall, IUIAHUPOBATH MPEICTOSILYIO
paboTy, OCyIIECTBIATh CAMOKOHTPOJIb. Heo0X0AMMO TOCTOSIHHO CIIEIUTh 3a MPAaBHIBLHOCTHIO PEYEBOTO
odopmiieHus BbicKazbiBaHui oOyuaromuxcs ¢ 311P.

B cBs13u ¢ ocoOeHHOCTSIMU TIOBe/IeHUs U JiesTenbHOoCTH oOyuatonuxcs ¢ 3[IP (pacTopMokeHHOCTb,
HEOPraHM30BAHHOCTh) HEOOXOAUM CTPOXKANUIINIA KOHTPOJIb COOJIIOICHUS MPAaBUII TEXHUKU 0€30MaCHOCTH
IIpU NPOBEICHUH J1a0OPATOPHBIX pabOT B XMMHUECKOM KaOUHETE.

IIpumepHbie BuUAbI AesTeabHOCTH oOyuyawmuxcss ¢ 3IIP, o0ycioBieHHble 0COOBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M 00ecNeYrBAOIIMe OCMBICJICHHOE OCBOCHHE COACP/KAHMH
o0pa3oBaHus N0 npeaMeTy «XuUMHA».

Copnepxanne BHJIOB JesTeNibHOCTH oOydwaromuxcs ¢ 3[IP Ha ypokax xumuu ompejensercs ux
0co0bIMU 00pazoBaTeNbHBIMU MOTpeOHOCTAMU. [Tomumo mmpoko ucnonb3dyeMbeix B OOIT OOO o6mmx
U1 BceX 00ydaroImuxcs BUJIOB AEATEIBHOCTU CIEyeT YCUIIUTh BUJIbI AEATEIIbHOCTH, CleUU(DUUHbIE IS
JAHHOW KaTeropuu OOydaromMxcs, Uil OOECHeueHUs OCMBICICHHOIO OCBOEHHUS COJEp)KaHUS
0o0pa3oBaHMs MO TMpeIMeTy: YCHJICHHE MpeIMETHO-IPAKTUYECKON JedTelNbHOCTH C aKTHBM3aluei
CEHCOPHBIX CHCTEM; YEpEeJOBaHUE BUJOB JESITENBHOCTH, 3aJCUCTBYIONIMX pa3JIUYHbIE CEHCOPHbIE
CHUCTEMBI; OCBOEHHE MaTepuaja C ONOPOH Ha AIrOPUTM; <IIOIIArOBOCTH» B M3YyYEHUU MaTepHala;
WCIIOJIb30BaHUE JOTOJTHUTEIBHONW BHU3yaJbHOM OMOpHI (TUIaHBI, 00pa3libl, CXEMBbI, I1a0JIOHBI, OMOPHBIE
tabmuipl). s pazButus y odydatonuxcs ¢ 3[IP ymenus nenath BBIBOJIBI, (POPMHUPOBAHUS TPAMOTHOTO
pPEUEBOro BBICKA3bIBAHUS HEOOXOIMMO HCIIOJIb30BAaTh OMOpHBbIE ciioBa W kiumie. Ocoboe BHUMaHME
CIIEAYeT YAETUTh OOYUYeHHUIO CTPYKTYpPUPOBAHHIO MaTepHaia: COCTABICHHUE PUCYHOUHBIX M BepOaJIbHBIX
CXEM, COCTaBjieHue TaOJul, CcocTaBJeHHE Kiaccu(UKanmuu ¢ O0O3HAUYEHHBIMM OCHOBAHHUSMH IS
KJ1acCU()MKALMU ¥ HATIOJHEHUE UX IPUMEPaMHU U JIp.

IIpumepHas TemaTudeckas U TepMUHOJIOrn4eckas jJekcuka coorserctsyer OOIT OOO.

Hns oOyuatrommxcst ¢ 3IIP cymiecTBeHHBIMU SIBJISIFOTCS NPHUEMBbI pabOThl € JIEKCHYECKHM
MaTtepuaioM 1o mnpenmery. [IpoBomutcs crenuanbHass paboTa MO BBEAEHUIO B aKTUBHBIM CIIOBapb
00yJaroImuxcs COOTBETCTBYIOLIEH TEPMUHOJIOTMU. V3ydaemble TEpMUHBI BBOJSATCS Ha IMOJMCEHCOPHOM



OCHOBE, 00s3aTeNbHAa BHU3yasibHas MOJJAEPHKKA, aJTOPUTMbI pabOTHI C ONMpeAesieHUEM, OMOPHBIE CXEMBbI
JUTS aKTyaJIU3aliA TEPMUHOIOTHH.

MECTO YUYEBHOTI'O IIPEJIMETA «XUMHUS1» B YYEBHOM IIVIAHE

B cucreme obmiero oopazoBanus «XUMUs» IPU3HAHA 00513aTEIBHBIM y4eOHBIM IPEMETOM,
KOTOPBIN BXOJUT B COCTaB MpeAMETHON 00acTi «ECTeCTBEHHO-HAayYHbIE IPEIMETHI».

VY4eOHBIM MIaHOM Ha e€ u3ydeHue oTBeieHo 136 yueOHbIX 4acoB - 110 2 4 B HEAETO B 8 1 9
KJIaccax COOTBETCTBEHHO.

Coneprxanue yueOHOTO mpeaMeTa «XuMuUsy», npeacraBienHoe B [Ipumepnoii paboueit nmporpamme,
cootBerctByer PI'OC OOO, paspaborano c¢ yuerom [IpuMepHOl OCHOBHOHW 00pa3oBaTelbHON
pOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHHMs MO Yy4eOHOMY TpeaMeTy «XHUMHUS», COOTBETCTBYET
ITpumMepHOIl afanTHPOBaHHOM OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMe OCHOBHOI'O 00Iero oOpa3oBaHus
00yJaroImuxcs ¢ 3a1€P’KKOH MCUXUYECKOTO Pa3BUTHSI.

COJEPKAHUE YYEBHOI'O ITIPEJJMETA

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKusi

Ilepuoguueckuii 3akoH. Ilepmonnueckas cucrtema xumuuyeckux saemeHToB /[l M. Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTHM B M3MEHEHHU CBOMCTB XHMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX
[IEpUOJIOB, KalMs, KaJbLUsi M MX COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHHUEM DJJIEMEHTOB B
[lepnonnyeckoit cucTeEMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUUECKON CBSI3U. TUIBI KPUCTAJUIMYECKUX PELIETOK, 3A8UCUMOCTD
ceolicme geujecmaea om muna KpUCMaiiuieckou peuémxu u 6uoa Xumuieckou ces3u.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB (MEXIyHapOAHas U TpUBHAJIbHAs).
XHWMHYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKHX COEIUHEHU,
TeHETUYECKas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHYECKMX peaklMil MO pa3IuyHbIM NpU3HAKaM (MO0 YHUCIy U COCTaBy
YYacTBYIOIIMX B pPEaKIMM BELIECTB, MO TEMJIOBOMY 3(QQeKTy, M0 M3MEHEHHIO CTENeHEH OKHUCIIECHUS
XUMHUYECKHX JIEMEHTOB, IO 00pamumMocmu, no y4acmuio Kamaiuzamopa). K30- U SHJI0TePMHUECKUe
peakuuu. Tepmoxumuyeckue ypaeHeHus.

Ilonamue o ckopocmu xumuueckou peaxkyuu. Ilonamue 06 obpamumvlx U HeOOPAMUMBIX
xumuveckux peaxyusx. Ilonamue o comocenHblx u 2emepocennvlx peakyusax. [lonamue o xumuueckom
pasnogecuu. Cmewenue xumuuecko2o pasnosecus. Daxmopwvl, eausAOWUE HA CKOPOCMb XUMUYECKOU
Dpeaxkyuu u noodHceHue XUuMuU4ecko2o pasHoBeCuUs.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMU,  JJEKTPOHHBIM  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus MEKTPOIIUTUYECKON AUCCOLMALNN. DIIEKTPOIUTHYECKAsT AUCCOLUALMS. DIEKTPOIUTHI U
HeIeKTpoNuThl. KaTuoHsl, aHWOHBL. Mexanuzm Ouccoyuayuu eewjecms ¢ pasIUYHbLIMU BUOAMU
xumuueckou ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE U ca0ble HIEKTPOJIUTHL.

Peakiiuu nonHOTO 0OMEHA. Y CIIOBUS MPOTEKAHMS PEAKIIMii HIOHHOTO 0OMeHa 710 KoHIa. [loHbie
COKpAILIEHHBIE HOHHBIC YPABHEHMS PeaKLUUi. XUMUUECKUE CBOMCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE
npencTaBieHnit 00 anekTponuTudeckor aucconmanuu. Cpeaa pactBopa. KauecTBeHHBIE peakiMu Ha
KaTHOHBI M aHHWOHBL: XJOpUI-, OpOMUA-, HOIUA-, CyiabdaT-, KapOoHaT-, CHIMKaT-, ¢ochaT- aHUOHBI;
TUJIPOKCH/I-UOHBI; KaTHOHBI aMMOHHUS, MarHus, Kajblus, alllOMUHUA, Keneza (2+) u (3+), meau (2+),
LIMHKA, IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX.

XUMUYECKUN  HKCHEPUMEHT: O3HAaKOMJIEHHE C MOJEISIMH  KPUCTAJUIMUECKHUX  PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMETAIJIOB (rpaduTa u aiMasa), CJI0XKHBIX BEHIECTB (XJIopHaa



HATpHUs); MCCIEAOBAaHHE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM peakIuu OT BO3JACHCTBUS Pa3IUYHBIX
(hakTOpOB; HCCIIENOBaHUE JJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca AMCCOIHMAUU KHUCIOT,
mienoye W cojeil  (BO3MOXHO — HCIIOJIb30BaHHE  BHUJEOMATEpUANIOB);  MPOBEACHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUs PEaKIMii MOHHOrOo oOMeHa (0Opa3oBaHME OCa/Ka, BBIFCIICHHE
rasa, oOpa3oBaHHME BO[Ibl); OMbBITOB, HMJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3joKeHUs, COCIUHEHHMs); Paclo3HABAHME HEOPTraHWYECKUX BEIIECTB C
MOMOIIbIO0 KAYECTBEHHBIX PEaKLUii Ha HOHBIL; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 4 MX cOeJUHEHUS

OO6mas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE CTETECHU
okucienus. CtpoeHue M PU3NIECKUE CBOKWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XUMUYECKUE CBOWMCTBA
Ha MpuMepe xjopa (B3auMOJEHCTBUME C MeTaulaMH, HEMETalllaMd — BOJOPOJIOM U KHCIOPOJOM,
wenouamu). Xnopoopopoa. ConsHas KHUCIOTa, XMUMHYECKHE CBOICTBA, noayyeHue, TPUMEHEHHE.
eticmsue xnopa u x10po6ooopooa Ha opeanuzm uenosexa. BakHellnne XJIOPHUAbI U UX HaXO0XKICHUE
BITPUPO/IE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB KHCIIOpOJia U
cepbl. XapaKTepHbIC CTETIEHU OKUCIICHUSI.

CrtpoeHue u (Qu3MYecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa M CEpbl. AJIOTPOIHBIE
MOTU(UKAIMHE KUCIOPOJa U Cepbl. XMMHUECKUE CBOWCTBA CEpbl (B3aUMOJCHCTBUE C HeMemanilamu—
BOZIOPOJIOM U KHUCJIOPOJOM, METAIJIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCIOMAMU).
CepoBonopo: cTpoeHne, (U3NYECKHEe W XUMHYECKHE CBOMCTBA (KHCIOTHBIE W BOCCTaHOBHTEIIBHEIC
cBoiicTBa). OKCHUIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTa: U3NYECKUE U
XHUMHYECKHe cBOMCTBa (0Omme u cnennpudeckne). Comu CepHOM KUCIIOTHI, KAYeCTBEHHAS PEaKus Ha
cynbdaT-uoH. CepHUCTas KUCIOTA. XumuyecKkue peakyuu, iexcaujue 8 0CHO8e NPOMbIUULIEHHO20 cnocodba
noxyyeHus cepuoui kuciomel. Haxoxaenue cepsl U e€ coequHEHU B npupoe. [Ipumenenue cepsl u ee
COCMHEHUI B OBITYy W B MPOMBIIUICHHOCTU. Xumuyeckoe 3azpsisHeHue OKpydcaoujeli cpeovl
COEOUHEHUAMU cepbl  (KUCIOMHble 00JCO0U, 3dazpsi3HeHUue 6030yXa U B8000EM08), CHoOcobObl e2o
npeoomepauyeHus.

OOmias xapakTepucTuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta H
docdopa, XxapakTepHble CTENIEHN OKHCIICHUS.

A30T, pacmpocTpaHeHHe B MpHUpone, (PU3MUecKue W XMMHUYECKHe CBOWCTBA (B3aMMOJECHCTBHE C
METaJUlaMd U HEMeTaJUIaMU - KUCJIOPOJOM U BojaopojaoM). KpyroBopoT azora B mpupone. AMMHAK:
¢bu3nvecKkre 1 XMMUYECKHEe CBOMCTBA (OKHUCICHNE, OCHOBHBIE CBOMCTBA BOAHOTO PACcTBOPA), NoIyueHue N
npuMeHeHne. Colum aMMOHMs: COCTaB, (U3MYECKHMEe W XMMHUYECKHE CBOMcTBa (pasjioxkeHue,
B3aUMOJICHCTBUE CO IIesioyamu), npuMeHeHne. KadecTBeHHas peakiiusi Ha HWOHBI aMMOHHS. A30THas
KHCIO0Ta, €€ (hu3nyeckre M XMMHUUYECKue cBoWcTBa (obOmue u crneuudpuyeckue), nonyuenue. Hutpatsl
(paznoxenue). Aszorucras KucioTa. Mcmonb3oBaHWe HUTPATOB W COJIEM aMMOHHUS B KadyeCTBE
MUHEPANBHBIX yHoOpeHuil. Xumuueckoe 3acps3Henue oxkpycaioueli cpedbl COCOUHEHUSMU d30Mmd
(Kucromuvie 004cOU, 3a2psi3HeHUe 8030YXd, NOUBbL U B000EMOB).

®ocdop, amromponusie moouguxayuu ¢docghopa, (GuNUECKUe W XUMHUYECKHE CBOMCTBA
(B3auMoielicTBHE C METalIaMU, HEMETaJNIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU KUCTOMAMU).
Oxcun docdopa (V), oprodocdopHass KucioTa: (GU3NUECKHE U XUMHUYECKHE CBOMCTBA, NOIYUEHUe.
TIousamue o munepanvHvix yoobpenusx. numpamol u gocghamet. Ilonamue o KOMNIEKCHBIX YOOOPEHUSX.
OOm1as xapakrepucTika 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB YTJIepoJia U KPEMHHUSI.
BaneHTHOCTP M XapaKTepHBIE CTETICHW OKHCICHHS aTOMOB yriepoia W KpeMHus. PacmpocrpaneHue
yriepoja B MPUPOJE, XapaKTepHble CTENIEHH OKUCIICHHS.

VYrnepon, amnorpornHsie Moaudukauu (rpadut, anmas), GU3NUecKrue ¥ XUMHUUYECKHE CBOMCTBA
MPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METaJlIaMU, HEMETaNIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U
cepHotl kuciomamu). Ancopouusi. Kpyroopot yriepoaa B npupoje. OKCHIBI yriieposa, ux Gusndeckue
U XMMUYECKHUE CBOWCTBA, MMOJIyYCHHE U MPUMEHEHHE, JIeHCTBHE HAa OPTaHU3M 4YeJloBeKa. JKoozuyecKkue
npobnemsl, cesa3aHHble ¢ okcudom yenepooa(lV), eunomesza on06anrbHO20 NOMenaeHUs KIUMama,
napHuxosvlill 2¢hghexm. YronbHas KHUcIOTa M €€ Ccomu, MX (U3MYECKHe U XMMHUYECKHE CBOMCTBA,



noayuenue u npumerenue. KauectBeHHas peakuusi Ha KapOoHaT-MOHBI. Vcronb3oBaHue KapOOHATOB B
OBITY, MEMIIMHE, TPOMBIIIUIEHHOCTH U CETCKOM XO3sIHCTBE.

OO6mue mnpencraBieHus: 00 OCOOCHHOCTSIX COCTaBa U CTPOCHHUS OPraHUYECKHUX COETUHEHHI
yriaepoaa (Ha NpuUMepe MeTaHa, STWIEHA, 3TaHOJa, YKCYCHOM KHUCIOTHL. MXx cocmasé u Xumuueckoe
cmpoenue. Knaccugurkayus opeanuueckux eewjecms. IloHsiTHe 0 OMONOrMYECKH Ba)KHBIX BELIECTBAX:
XKHpax, Oenkax, yriaeBoJax — M MX POJH B )KU3HU 4yelloBeKa. Mamepuanbhoe eOUHCMBE0 OpeaHu4ecKux u
Heop2aHuyecKux coeOuHeHul.

Kpemuuii, ero gusuveckre 1 XUMHUYECKHE CBOMCTBA (HA IPUMEPE B3aMMOJICHCTBUS ¢ METaJUIaMU
U HeMeTaJlJIaMu), noayueHue u nipumenenue. Coeounenus kpemHus 6 npupoode. Obwue npedcmasieHus
00 oxcude xkpemuua(lV) u xpemmuuesoii kuciome. Cunuxamol, Quzuueckue u Xumuyeckue Ce0UCMEa,
noJiyuenue U npumMeHeHue 8 Oblmy, NPOMbILULIEHHOCIU (6 MeOUYUHCKOU, 3/IeKMPOHHOU, CIMPOUMENbHOLL U
op.). Baoicnetiwue cmpoumenvHble Mamepuanvl: Kepamuxa, CMeKlo, yemenm, OemoH, dHcene300emoH.
IIpobrembl 6e30nacH020 UCNONB30BAHUSL CIMPOUMETLHBIX MAMEPUATLIO8 8 NOBCEOHEBHO HCUSHU.

XVUMHUYECKUN IKCIIEPUMEHT: U3Y4YEHHE 0Opa3ll0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOM
KHCIIOTBI; TPOBEJEHUE KAaYeCTBEHHBIX pEaKIHil Ha XJIOPUI-UOHBI W HAOIIOJEHHWE NPU3HAKOB HX
MPOTEKAHMsI; OMBITHI, OTPaKAOUINE (PU3UMYECKUE U XUMUYECKHE CBOWCTBA TaJIOTEHOB M MX COCIMHEHHI
(BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIOB); O3HAKOMIICHHE ¢ 00pa3liaMu XJIOPUIOB (TallOTeHUIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COEIMHEHUSIMHU (BO3MOYKHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB);
HaOIo/IeHne Tpolecca OO0YIIMBaHUS caxapa MoJ JEHCTBUEM KOHLEHTPUPOBAHHOM CEpHOI KHUCIOTHI;
U3Y4YEHHE XMMHUUYECKHX CBOWCTB pa30aBJIEHHON CEpPHOM KHUCIIOTHI, MPOBEIACHUE KaUyECTBEHHOM pEaKIUU
Ha cyib(haT-uoH U HAOIIOJeHNE MPU3HaKa e€ MPOTEKaHus; 03HAKOMJICHHE ¢ (PU3UYECKUMU CBONCTBaMHU
a3oTa, pocdopa 1 UX COSAMHCHHI (BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
1 (ochOopHBIX yA0OpEHHUIi; MONTyYeHHEe aMMHaKa U U3YYeHHE €r0 CBOWCTB; MPOBEICHHE KAYECTBEHHBIX
peakiuii Ha MOH aMMOHHS u (ochaT-HOH U U3yUeHUE NMPU3HAKOB MX MPOTEKAHUS, B3aHMMOJCHCTBUE
KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C MEAbI0 (BO3MOXHO HCIOJIb30BaHHUE BHUACOMATEPHANIOB);
M3y4eHUE MOJEeNe KPHCTALIMYECKHX peIETOK ainMasa, rpadura; O3HaKOMIIGHHE C IIPOLECCOM
azcopOLuy pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHBOra3a; MOJIy4eHHE
YTJIEKUCIIOTO0 Ta3a M M3yYeHUE €ro CBOMCTB; MPOBEJCHHE KAueCTBEHHBIX peaklUid Ha KapOoHaT- M
CHWJIMKAT-UOHbl U M3yYEHHE MPU3HAKOB HMX MPOTEKAHUSA; O3HAKOMIJIEHHE C NPOAYKLIHMEH CHUIIMKATHOU
IIPOMBIIIJIEHHOCTH; pPELIEHUE SKCIIEPUMEHTANbHBIX 3a/1ad Mo TeMe «BakHelne HeMmeTaulbl M HUX
COECIUHEHU .

MeTanjibl M UX COCAUHEHUS

OO6mast xapakTepuCTHKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX IOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux sneMeHToB [. V1. MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTaioB. Meranueckasi CBsi3b U METaJUIMUECKas KPUCTAIUIMYECKAsT PEMIETKA. DIEKTPOXUMUYECKUI
psan HampsokeHuM MertayuioB. dusmyeckne M XMMHMUYECKHE CBOMCTBAa METAJJIOB (B3aMMOJIEHCTBHE C
KHCIIOPOJIOM, BOJOW, KucioTamu). Obwue cnocodwl noayuenus memainos. [lonamue o Kopposuu
Memarnnos, OCHOBHble Cnocobwl 3awumsl ux om kopposuu. Cnuagvl (cmanb, yyeyH, OOPATIOMUHUL,
OpPOH3a) U UX npumeneHue 8 ObIMY U NPOMBIULLEHHOCHIU.

[Ilenounbie MeTambl: moyiokeHue B Ilepumoamdeckor cucreme Xxumuyeckux simemeHToB J[. U.
MenpneneeBa; ctpoenre aroMoB. Haxoxaenue B npupoje. Ousznueckue U XMMUYECKHUE CBOICTBa (Ha
npuMepe HaTtpus U Kayms). OKCHIBI U TUIPOKCUIBI HATPHS U Kanus. [[puMeHeHne MEeI0uHbIX METAIOB
U UX COCMHECHUM.

[IlenoyHo3emMenbHBIE METAUIBI MAarHUM W KajdblWid: mMojoxkeHue B [lepumoandeckoit cucreme
xuMHuueckux 3ieMeHToB /. . Menaeneesa; ctpoeHrne X aTOMOB; Hax0XAeHUE B ipupoe. Pusndyeckue
M XUMHYECKHE CBOWCTBA MarHus W Kaublus. BaxkHeimme coemuHEHUs] Kalblus (OKCHI, THAPOKCHI,
comm). JKécmrkocms 80061 U cnocodvl e€ yCmpaneHus.

Amomunauit: monoxxenue B [lepuoanueckoii cucteme xumudeckux snemeHToB [[. . Menneneena;
CTPOCHUE aToMa; HaxoxJAeHue B npupone. PU3HMYECKHME U XUMHUUYECKHME CBOWCTBA AJIFOMHHUA.
AM@oTepHbIe CBONCTBA OKCHJIA ¥ THIPOKCUA ATTIOMUHUS.

Keneso: nmonoxenue B Ilepumoanueckoil cucreme xumuueckux siemeHToB J[. 1. MeHneneena;



CTpOGHHE aToMa; HaxokJaeHue B mnpupone. Dusmyeckue U XUMHUYECKHE CBOMCTBAa Kele3a
(B3auMoOJIeHiCTBHE C MeTaJUlaMu, KUCIoTaMu U coyiiMH). Okcunbl, rugpokcuasl U conu xkenesa(ll) u
xene3a(lll): cocras, cBoWCTBA U noyueHue.

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3liaMy METaNIOB U CIUIABOB, UX (PU3NICCKUMU
CBOMCTBaMHM;  H3y4YCHHE  pE3yJbTaTOB  KOPPO3MM  METaUIoB  (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAJIbLUS M HATPHUS C BOJAOH (BO3MOXKHO
UCIOJIb30BaHUE BUJICOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI; IIpOIlecca TOPEHUS JKejle3a B
KHUCJIOpOJie (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB); IPHU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha WOHBI (MarHus, Kajbllus, amoMuHusA, [uHKa, kene3a(ll) um xemeza(lll), memu(Il));
HAOJIIOJICHUE W OINKCAHHE IMPOILECCOB OKpPAIIMBAHUS IUJIAMCHM HOHAMH HATpPUs, Kallus W KalbIUs
(BOBMOXKHO HCIOJIb30BaHUE BHUAECOMATEpUAIOB); HcCceIoBaHUE aM(OTEPHBIX CBONCTB THIPOKCHIA
ATIOMHUHMS U THAPOKCH/IA [IMHKA; PEIICHUE dKCTIEPUMEHTANIBHBIX 3a7a4d 10 TeMe «BakHeuIne MeTauibl
U UX COCIMHEHUS».

Xumusn u okpyscarowan cpeoa

Hoesvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 n0o8ceOHe8HOU JHCUSHU 4eN08eKda.
Xumus u 300posve. bezonacnoe ucnonvzosanue eewjecme u xumuueckux peakyutl ¢ owvimy. Ilepeas
NOMOWb NPU XUMUYECKUX 0xco2ax u ompagieruax. OcHO8bl dKon02UuYecKol epamomuocmu. Xumuueckoe
3aepsa3HeHue OKpyxcarowel cpeovl (npedenvras donycmumas Kowyeumpayus eewecms — I1/J[K). Ponb
XUMUU 8 peueHUU IKOJI02UYeCKUX NpodIieM.

Ilpupoouvie ucmounuku yeneso0opooos (Veoib, NPUPOOHbLIL 2ad3, Hepmv), NPOOYKmMbL UX
nepepabomxu, ux poisb 8 66imy U NPOMbIULIEHHOCU.

Xumuueckuil 3KCnepumenm: uzyyeHue o00pasyos Mamepuanos (Cmexno, CHIA8bl Memaios,
noauMepHvle Mamepuansl).

Me:xknpeameTHble CBSI3U

Peanuzanus MexnpeaMeTHbIX CBsI3ed NMpHU U3YyYEeHUMM XUMHUM B 9 Kilacce OCYIIECTBISIETCS uepes
HCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHITUM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS OTZAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYyYHbIE TOHSATHS: HAay4YHBIA (PaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CHHTE3, Kiaccu(UKalus, NepUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIMpPOBAHUE, U3MEPEHUE,
MO/JIETIb, SIBJIEHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTUsI, MaTEpHAIIbI.

®duznka: matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIBI, PaIHOaKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUH 3apsii, NPOBOJHUKH, IOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BEM, arperaTHoOe COCTOSHHME BEIecTBa, Ta3, pPacTBOp, PacTBOPUMOCTb,
KpUCTAJINIMYECKasl pemérka, CIUlaBbl, (U3MYECKUE BEIMYMHBI, €IUHMIIBI H3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocuHTe3, abIxaHue, Ouochepa, SKOCUCTEMA, MHUHEpAIbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, TUTATEIIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, runpochepa, MHUHEpasbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

BoinosiHeHHe MpakTHYeCKUX pador

[Tpu npoBeneHNH MpaKTHUECKON pabOThl KaXKAblH ee 3Tar BbInoJHsAeTcss oOydatomumucs ¢ 311P
BMECTE C YUMTEJIEM U MO/ ero pykoBoacTBoM. Ha ocke 00513aTeIbHO BBIBEIIMBAIOTCS MPABUIIA TEXHUKH
0€30MacHOCTH, COOTBETCTBYIOIIME JAHHOMY BHUIYy pabOThl, JaeTcsl MpaBUJbHAs 3amuch (QopMya M
yKa3bpIBaeTCsl Lenb npoBeneHus paboTbl. Ilpu HEoOXOIMMOCTH JaeTcs BU3YalbHBIH alITOpPUTM
BBIMIOJTHEHUS 33JaHUs. OJTO CIIOCOOCTBYET OCO3HAHHMIO OOYYAarOIIMMHCS BBIOJHAEMBIX IEHCTBUI U
IIOJIyYE€HHOTO pe3yJbTaTa.

IIpuMepHBIe KOHTPOJILHO-U3MEpPHTEJIbHbIC MATEPHAJIbI IO XUMHUH

Jns opraHuzali TpPOBEPKH, ydeTa W KOHTPOJs 3HAHUM 0Oydaloliuxcsi MO MpeaMeTy
MPEJYCMOTPEHbI KOHTPOJbHBIE PAa0OThI, CaMOCTOSITEIbHbIE PAa0OTHI, 3aueThl, NMPAKTUYECKHE paboTHI,



TectupoBanue. OJHUM W3 METOJIOB KOHTPOJISA pe3yibTaToB oOydeHus oOydaromuxcst ¢ 3[IP sBusercs
METOJ,  IIOJMBAPUATUBHOIO  JKCIPECC-TECTUPOBAHUSA €  KOHCTPYUpPYyeMbIMH  OTBeTaMH. Ero
OTJIMYUTETILHBIMUA YEPTaMU SIBJISIOTCSI ONEPATHUBHOCTh, BBICOKAsl CTENEHb MHAWBHyaTU3allUd 3HAHWMA,
CPaBHHUTEIHHO MaJble 3aTPAThl BPEMEHHU U TPY/la Ha MPOBEPKY OTBETOB 00YUAIOIIUXCSI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3ydyenne xumuu B 8-9 Kjacce HaAMpaBIICHO Ha JIOCTIDKEHHWE OOYYaIOMUMUCS JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS y4€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUsS JOCTHTAIOTCA B
XoJle OOy4eHHs] XMMHUU B CIWHCTBE Yy4eOHOH M BOCHMUTATENBLHOW nesTenbHOCTH OpraHu3anuu B
COOTBETCTBUHM C TPAAUIMOHHBIMA POCCUUCKUMHU COLUOKYIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMAaMH TOBEJCHHS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLTUANTM3AINH 00Y4aIOIIUXCS.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIC B YACTH:

IMaTpuoTHYeCcKOro BOCIUTAHUS

1) LEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAHUS 3HAUEHUSI XMMHUECKON HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTU
BJIQJIETh JIOCTOBEPHOM HH(pOpManued O TMEepeloBbIX JTOCTHKEHUSX U OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

I'paskianckoro BocnuTanus

2) mpeAcTaBleHUs O COLMAIbHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTHM B  OOIIECTBEHHO IIOJE3HOH, Yy4eOHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKON U APYruUX BUIAX NEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW NEATEIbHOCTH
IIPY  BHITIOJTHCHUHM Yy4YEOHBIX, TO3HABATENBHBIX 3a/a4, BBINOJHEHUH XUMHYECKHX OSKCIICPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOIIHM B IpoIliecce 3TOi
y4eOHOU NeSATebHOCTH; TOTOBHOCTH OIICHHBATh CBOE TOBEJCHHE W TIOCTYNKH CBOUX TOBApHILIEH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TTOCTYIKOB;

[leHHOCTH HAYYHOTr0 MO3HAHUSA

3) MHpOBO33PEHUECKHUX IMPEACTABICHUI O BEHIECTBE U XUMHUYECKOW PpEaKIMHU, COOTBETCTBYIOILIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIFOIINX OCHOBY JUIsl IOHUMAHHMS CYIIHOCTA HAay4YHOU
KapTUHBI MHUpa; MPEACTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOJBI, B3aHMMOCBS3IX
YeJIOBEKa C MPUPOAHOM CPEIOH, O POJIM XMUMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAMPABIEHHBIX HA MOJTYYEHHE HOBBIX 3HAHUI MO XUMUHU, HEOOXOIUMBIX
TUTs1 OOBSICHEHUSI HAOJTI0TAEMBIX MPOIIECCOB U SIBJICHUM;

5) mno3HaBaTeabHOW, HMHPOPMAIMOHHOM W YUTATENbCKOM KyJIBTYpPHl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOATENIbHOW  paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpOH, JOCTYITHBIMHU
TEXHUYECKUMHU CPeICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) wHTepeca K OOYYEHWI0O M TIO3HAHWIO, JIIOOO3HATEIHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW NIEATENhHOCTH, K OCO3HAHHOMY BBHIOODY
HaIpaBJIEHHOCTH M YPOBHS OOYYCHHS B JAJIbHEHUIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) Ooco3HaHUs IEHHOCTH >XU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 KU3HH, OCO3HAHUS TOCIEICTBUN M HEMPUATHS BPEIHBIX MPUBBIUEK (ymoTpeblieHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEeHHS ), HEOOXOAMMOCTH COOJIIOICHHS MPaBHI 0€30MaCHOCTH TIPH OOpaIieHun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEAbHOM KU3HU;

TpyaoBoro BocnuTaHus

8) mHTEepeca K MPaKTHUECKOMY H3yUeHUIO MpoQeccuii i Tpya pa3IuvdHOro poja, yBaKeHUE K TPYAY U
pesyibpTaTaM TPYIAOBOM NEATEHHOCTH, B TOM YHWCJIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUU IO



XMMHH, OCO3HAHHOI'O BbIOOpAa WHIMBUAYAJIBHOM TPAEKTOPUU MPOJODKEHUS 00pa3oBaHUS € Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH;
ycrnemHol npodecCHOHAIBHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHMH; T'OTOBHOCTb
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

IKOJIOTHYECKOI0 BOCIIUTAHUSA

9) sKosoruuecky 1enecooOpa3HOro OTHOLIEHUS K IPUPOJE KaK UCTOYHMKY KU3HU HA 3€MJIE, OCHOBE
e€ CyLIeCTBOBAaHMs, NOHUMaHMs LIEHHOCTH 3JI0pPOBOr0 M 0e30macHoro odpasa >KM3HHM, OTBETCTBEHHOI'O
OTHOWICHUS K COOCTBEHHOMY (DM3MYECKOMY W TICHXHYECKOMY 370pPOBbIO, OCO3HAHHS LIEHHOCTH
coOJIIO/IeHHUsT TpaBuJl 0€30IIaCHOTO MOBEACHMs NpU padoTe C BEIIEeCTBAMM, a TAKKE B CHUTYyalMsX,
YTPOKAIOILIUX 3/10POBBIO U KU3HU JIIOJIEH;

10) crnocoOHOCTM NPUMEHATh 3HAHUSA, IOJyyaeMble IPU HM3YYEHUM XHMHUH, A pELIeHHs 3ajad,
CBA3AHHBIX C OKpYXKalolled IPUPOJHOM CpEIOM, IOBBIIICHHUS YPOBHS 3KOJOTHYECKOW KYJIBTYpHI,
OCO3HaHMs IIOOATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTed HX pelleHHs I[OCPEeACTBOM
METOJI0OB XUMHUU;

11) SKONOrMYEecKOro  MBIUUIEHUS, YMEHHMS pYKOBOJICTBOBATBCA UM B  IIO3HABATEJIBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

Haubos1ee 3HAUMMBIMM JTHYHOCTHBIMH pe3yJibTaTaMu s o0y4yaromuxcs ¢ 3I1P sisasirores:

1) MoTHBalHs K 00y4YCHHIO U LIeJICHANPABICHHOM I03HABATEIbHOMN S TEIIbHOCTH;

2) yCTaHOBKAa Ha OCMBICIICHHE JINYHOTO OIbITa, HAOIIOICHUH 32 XUMUUECKIMH SKCIICPUMEHTAMHU;

3) opHeHTaIHs Ha PaBUJIa WHIUBH/YaIbHOIO M KOJUICKTUBHOTO O€30MaCHOTO [TOBE/ICHHS TIPH
B3aMMOJICHCTBUM C XUMHUYECKUMHU BELIECTBAMU U COEIMHEHUSMU;

4) mpakTHyeckoe u3yueHue mpodeccuii u Tpyaa pazIMdHOro poja, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHUS U3Y4aeMOr0 IPEIMETHOr0 3HaHUs (HanpuMep, 1a00paHT XUMUYECKOTO aHATIN3a);

5) yBaxkeHHE K TPYIy U pe3y/ibTaraM TPYIOBOH NeSTeIbHOCTH;

6) rOTOBHOCTBH K OCO3HAHHOMY MOCTPOCHHIO JalIbHEHIIICH WHANBUIYaTbHOM TPACKTOPUHU 00pa30BaHHUs
Ha OCHOBE OPHEHTUPOBKU B MUpe npodeccrii u npodeccuoHaNbHbBIX NPEANOYTeHUH,
YBaXXUTEJIBHOTO OTHOLLIEHUS K TPYLY;

7) 0co3HaHHE CBOETO MOBE/ICHHS C TOUKHU 3PSHUS OMACHOCTH UITH OE30MaCHOCTH JJIst Ce0sl WK ISt
OKpYKAIOIINX;

8) OCHOBBI 3KOJIOTHYECKOMN KYIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 9KOJIOTHYECKOTO
MBIIIEHUS], IPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPUEHTUPOBAHHOM NMPAKTUYECKON JeSITEIbHOCTH
B KU3HEHHBIX CUTYalUsX;

9) oco3HaHME MOCICICTBUN M HEMPUATUE BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHS AJIKOTOJIsl, HAPKOTHUKOB,
KypeHUs1) U MHbIX (OopM Bpeaa A GU3NUYECKOTO U MCUXUYECKOTO 3/10POBbS;

10) npuHSATHE pelICHHIi B )KU3HCHHOW CUTYaIlMM Ha OCHOBE MEPEHOCa MOJYYCHHBIX B X0/I¢ 00yICHUS
3HaHUH B aKTyaJbHYIO CUTYallUIO, BOCIIONHATH 1ePUIUT HHPOPMALIUY;

11) roToBHOCTH OTOMPATH U MCIOJIB30BATh HY)KHYIO HH(POPMAIIHIO B COOTBETCTBHH C KOHTEKCTOM
KU3HEHHOU CUTYallNH.

METANPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBIE JJIs1 (DOPMUPOBAHHSI MUPOBO33PEHUS
oOIIeHayYHbIE TIOHSTHS (3aKOH, T€OpHUs, MPHUHIINII, TUIOTe3a, (PaKT, cucTeMa, MpOoIEecC, IKCIEPUMEHT U
)Ip.), KOTOpI)Ie I/ICHOJ'II)SyIOTCSI B eCTeCTBeHHO-HayIIHBIX y‘-Ie6HI)IX Hpe)IMeTaX 1 TTO3BOJJIAIKOT HAa OCHOBEC
3HAHUW W3 ITHX NPEAMETOB (OPMHUPOBATH MPEICTABICHHE O IEJIOCTHOW HAydyHOW KapTUHE MHpa, U
YHHUBEpcajJbHble yueOHblEe NeWCTBUS (TO3HABAaTENbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHbBIE), KOTOPHIE
obecrnieunBaOT (popMHpPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBICHHUIO
yueOHOM NeSTENbHOCTH.

MeranpenmMeTHble pe3yJabTaThl OCBOEHHUS 00pa30BaTENbHOM MPOTPAMMBI 1O XHUMHH OTpPa)karoT
OBJIAACHUC YHI/IBepCaJ'II)HI)IMI/I IIO3HABATCIIBHBIMHAU )ICI\/'ICTBI/ISIMI/I, B TOM YHUCJIC:

ba3oBbLIMM JJOrHYEeCKUMM AeHCTBUSAMH



1) yMeHueM HCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIUICHHUS MPU OCBOCHUM 3HAHUN: PACKPHIBATH
CMBIC]I XMMUYECKHX TMOHSATUU (BBIACNATh HUX XapaKTEpHbIE MPU3HAKU, YCTAHABIMUBATh B3aHMMOCBS3b
C IPYTUMH TOHSATUSMH), MCIIONB30BATh TOHATHS s OOBSCHEHHUS OTICNIbHBIX (PAKTOB M SBJICHMIA;
BEIOMpATh OCHOBAHUS M KPUTECPUU JJIsl KIACCH(PUKAIUU XUMUYECKUX BEIIESCTB U XUMHUYECKUX PEAKIIH;
YCTaHABIIMBATh MPUYUHHO-CJIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMHM HU3YyUEHHUS; CTPOUTH JIOTUYECKHE
paccyxieHus (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 aHAJIOTUN); 1€TaTh BHIBOABI U 3aKJIIOUEHUS;

2) yMeHHEeM NpPUMEHATh B TNpOLECCe IO3HAHUS TOHATUSA (MpPEAMETHbIE U MeTamlpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIH, UCIOJIb3yEeMbIe B XUMHHU, IPE0OPa30BhIBATH HIMPOKO MPUMEHSIEMbIE
B XMMHUHU MOJENIbHbIE MPEACTaBICHUS — XUMHUYECKUN 3HaK (CUMBOII 3JIEMEHTA), XUMHUecKas (hopMyIia u

YpaBHCHHE XHMHYECKOH PEakiMi — MPU PEHICHHH y4eOHO-TIO3HABATENbHBIX 3a7a4; C Y4ETOM 3THUX
MOJEJIBHBIX MPEJCTAaBICHUN BBIBIATh M XapaKTEPHU30BaTh CYUIECTBEHHbBIE IPU3HAKA H3Y4aeMbIX
O0OBEKTOB — XUMHUYECKHX BCIIECTB W XUMHUYECKHX PEaKIMi; BBISBIATH OOIIME 3aKOHOMEPHOCTH,

IPUYMHHO-CJIE/ICTBEHHbIE CBSI3W M NPOTUBOPEUMs B M3Y4YaeMBIX IPOLECCAX U SIBICHUSX; MpeasaraTh
KPUTEPHUH /IS BBISIBICHUS STHX 3aKOHOMEPHOCTEW M MPOTUBOPEUHIA; CAMOCTOSITEILHO BHIOUPATH CIIOCO0
pemieHust y4eOHOW 3ajauM (CpaBHMBAaTh HECKOJIBKO BapMaHTOB pELIEHUs, BblOMpaTh Haubosee
MOAXOJAUINM ¢ yUETOM CaMOCTOSITENIBHO BbIJIEJIEHHBIX KPUTEPUEB);

Ba3oBbIMH Hccile10BaTeIbCKUMH e CTBUAMHU

3) yMeHueM HCIOoNb30BaTh MOCTABJIEHHBIE BONPOCHl B KAU€CTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI s (OPMHMPOBAHUS THUIIOTE3bl [0 TPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;

4) nmnpuoOpeTeHue OIblTa 10 IUJIAHUPOBAHUIO, OPraHU3alMM M MPOBEACHUIO YUEHHUYECKUX
SKCIIEPUMEHTOB: yMEHHME HaOII0AaTh 3a XOAOM IIPOLECcCa, CAMOCTOSTENBbHO IPOTHO3UPOBATH €r0
pe3yabTar, (GOpMyIHpoBaTh OOOOIIEHUS M BBIBOJBI 10 pe3yiabTaTaM NPOBEAEHHOIO OINbITa,
MCCIIEIOBAHMSI, COCTABIIATh OTYET O MPOACTAHHOM padoTe;

Pa6oroii ¢ nunopmanueit

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U (HOpM
IIPEJCTABICHUS, MOJIyYaeMYI0 M3 pa3HbIX HCTOYHMKOB (HAayYHO-NOIMYJISIpHAS JIMTEpaTypa XMMHUYECKOIO
COZIep KaHusl, CIIPABOYHBIE MTOCOOMSI, pecypchl VHTepHEeTa); KPUTUYECKH OIICHWBATh MPOTUBOPEUYNBYIO H
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

6) yMeHHMEeM NpPHUMEHSATb pa3JIMYHble METOJAbl W 3alpochl MpHU IOMCKE W OTOOpe MHpOpMaluu U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOIUMBIX JUISl BBIIIOJIHEHHUsI y4eOHBIX M MMO3HABaTEIbHBIX 3a/a4 Ompe-
NeNIEHHOTO TUIA; IPUOOpETEHUE ONbITa B 00JIACTH UCIIOJIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpOM aKTUBHOI'O MCIIOJIB30BAaHUS pPAa3IMYHbIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMaJIbHYIO (OpMYy IMpeacTaBieHUs MHGOPMAlMU U WIUIFOCTPUPOBATH
peliaeMble 3a7a4d  HECIOXXHBIMU CXEMaMH, JuarpaMMamH, JpyruMu ¢GopMaMu TpapuKd U HX
KOMOMHAIIHSIMH;

7) yMEHMEM UCHOJb30BaTh M aHAIM3MPOBATH B Ipolecce Y4eOHOW U  HCCIEeI0BATENbCKOM
NESTebHOCTH HMH(OPMALMIO O BJIMSHUM IMPOMBIIIJIEHHOCTH, CEJIBLCKOIO XO3SIMCTBA W TpaHCIOpTa Ha
COCTOSIHUE OKPYKAIOLIEH NMPUPOTHON Cpeabl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH JIeiiCTBUSIMH

8) yMeHHeM 3aJaBaTh BOIIPOCH! (B XO/€ JUaora U/MiM AUCKYCCHUHN) TI0 CYLIECTBY O0CYX/1aeMOU TEMBI,
(bopMyIHMpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS ITPEITIOKEHHOM 3a/1auH;

9) mpuoOpeTeHue OMbITa MPE3CHTAUN PEe3yJbTaTOB BBIMOJIHEHUS XMMHUYECKOTO HKCIEpUMEHTa
(JtabopaTopHOTO OMBITa, JTA0OPATOPHOI PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCK-
T2);

10) 3aMHTEpECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAaMHU MO3HABATEIBHOM M MCCIIEIO0BATEILCKOM
JESITeNbHOCTH TPHU PElICHUHM BO3HMKAIOIIUX MPOoOJIeM Ha OCHOBE yd€ra OOLIMX HMHTEPECOB M COIJIa-
COBaHUS MO3UIMKA (00CYKICHUsI, 0OOMEH MHEHHSIMH, «MO3TOBBIE MITYPMBD», KOOPAWHAIMS COBMECTHBIX
NeicTBU, onpeielieHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBHIIIOJIHEHHOM paboThI U JIp.);

YHuBepcaabHbIMHU PeryJsITHBHBIMH 1€ CTBUSIMH

11) ymMeHHEM CaMOCTOSTEIbHO ONPEAEATh LEIH MAEATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIIATH,
KOHTPOJMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATh CBOIO AESTENBHOCTb, BBHIOMpATh Haumbosee



s dexTuBHBIC CITOCOOBI pelieHUsT yUeOHbIX W MTO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIILHO COCTaBIIATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBIIOJIHEHUM 3aJaHUN C YYETOM IOJIYYCHUS
HOBBIX 3HAaHUH 00 wH3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLUAX; OICHMBATb COOTBETCTBHE
[I0JIyYEHHOT'0 pe3yJibTaTa 3asBJIECHHON LIENH;

12) ymeHHEeM HCTIONb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IpeJiaraéMble B YCIOBUU 3a/IJaHUM.

Haub6oJ1ee 3HaYMMBIMH MeTaNpeIMeTHbIMU pe3yJbTaTamu JJ ooyuawmmxcs ¢ 3I1P sBasirores:
Osnadenue ynugepcaipHolMu yUeOHbIMU NOZHAGAMEIbHBIMU OCUCMEUAMU:

1)
2)

3)
4)
5)
6)

7)

8)

9)

BBISIBIISATH TIPUYUHBI U CIICICTBUS MPOCTHIX XUMHUYECKUX SBJICHUH;

OCYIIECTBISITH CPAaBHEHUE, KIaCCU(DHUKAIINIO0 XUMUYECKUX BEIIECTB 110 33JaHHBIM OCHOBAHUSM U
KPUTEPHSM JUIS YKa3aHHBIX JIOTHYECKHUX OIEpPaIluii;

CTPOUTB JIOTUYECKOE CYXKJCHHE TIOCIIe IPEABAPUTEIHLHOIO aHATIN3a, BKIIIOYAIOIIEe YCTAHOBJICHUE
MPUYMHHO-CJICICTBECHHBIX CBSI3EH;

BBISIBJIATH 1e(DUIIUTH HHOOPMALIUU, JTAHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS TOCTABICHHOU 3a/1a4M;
npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJHOTO BUA B IPYro# (TabauIly B TEKCT U TIp.);

CO3/1aBaTh, IPUMEHSTH U IPEOOPA30BLIBATh 3HAKH U CUMBOJIBI, MOJICTTH M CXEMBI JIJIST PEIICHUS
y4eOHBIX ¥ IMO3HABATEIBHBIX 337124 C TOMOIIBIO TIEIarora;

C TIOMOIIBIO MEJarora MPOBOAUTh XUMUYECKHI OIBIT, HECIIOKHBIN SKCIICPUMEHT, IS
YCTaHOBJICHHUSI 0COOCHHOCTEH 00BEKTa U3YUYCHUS, IPUUNHHO-CIICACTBEHHBIX CBS3CH U
3aBUCHMOCTEH 00OBEKTOB MEXIY COOOI;

C MOMOIIIBIO MeJ[arora Uik CaMOCTOATEIBHO (GOPMYIUPOBATH OOOOIICHHS U BBIBOJIBI 10
pe3ybTaTaM MPOBEJCHHOTO HAOIIOICHHS, OIIBITA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE XUMHUECKUX MIPOIIECCOB U UX MOCIICICTBHS,

10) uckath Wi 0TOMPATh MHGOPMAIUIO WK JIaHHBIC U3 KICTOYHHKOB C YYETOM HPEITI0KESHHON

yqe6H0171 3a/lavy 1 3alaHHBIX KPUTCPUCB.

Osnadenue ynugepcaibHolMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUICHEUAMU:

1)
2)

3)

4)

OpraHU30BBIBAaTh YU€OHOE B3aUMOACHUCTBUE B IpymIe (ONpeaensTh 00Iue LelH, pacupeaesaTh
POJIH, JOrOBAapUBATHCS IPYT C IPYIOM H T. 1I.).

C TIOMOIIBIO M€1arora Uix CaMOCTOSATEIBHO COCTABIIATh YCTHBIE U TMCbMEHHBIE TEKCTHI C
HCIIOJIb30BAaHUEM WIITIOCTPATUBHBIX MATEPUAJIOB /Ul BBICTYIUICHHUS IEPE]] Ay IUTOPUEN;
OpPraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEITEIBHOCTh C YUUTEIEM U
CBEPCTHHUKAMM; pab0oTaTh MHIMBUYaIbHO U B TPYIIIE: HAXOUTh 00Illee pelIeHHE U pa3pelaTh
KOH(JIMKTBHI HA OCHOBE COTJIACOBAaHUS MO3UIUI U ydeTa HHTEPEeCOB; (OPMYIHPOBATH,
apryMEHTUPOBAaTh U OTCTaNBaTh CBOE MHEHMUE;

OLIEHMBATh KaY€CTBO CBOETO BKJIajia B OOIIMHA NPOAYKT, IPUHUMATD U Pa3JesiTh
OTBETCTBEHHOCTh U IIPOSBIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA IIEPE]] TPYIIION.

Osnaoenue yHueepcatbHbIMU Y4eOHBIMU PEZYTAMUBHBIMU OCHUCMBUAMU:

1)
2)

3)

4)
5)
6)

7)

oOHapykuBaTh U (OPMYIMPOBATE YUEOHYIO IPOOIIEMY, OIIPEAEIIATH LIeTIb yUeOHOH! e TeIbHOCTH;
BJIaJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTUS PELICHUH U OCYILIECTBICHUS
OCO3HAaHHOTO BbIOOpa B yUeOHOM M MO3HABATEIbHON JESITENbHOCTH;

COOTHOCHUTB CBOU JCUCTBHS C TUIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOEH
JESITeTPHOCTH B TIPOIIECCE TIOCTHIKECHUS Pe3yIlIbTaTa, ONPEENATh CIIOCOOBI IeHCTBUI B paMKax
MPEUIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHCTBUS B COOTBETCTBHHU C
WU3MEHSIOIIENCS CUTYyalluen;

JaBaTh a/IeKBaTHYIO OILICHKY CUTYallUd U MpeiaraTh IUIaH €€ N3MEHEHHS;

MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH YU4eOHOI 3a1a4m;
MOHUMATh IPUYUHBI, 10 KOTOPBIM HE OBLT JOCTUTHYT TpeOyeMblil pe3yabTar AesITeIbHOCTH,
OTIPENIeNIATh TIO3UTUBHBIC M3MEHEHUS M HAallPaBJICHUs, TPEOYIOIINe NaNbHEHIIeH paboThI;
OCO3HAaHHO OTHOCHUTbHCS K APYTrOMY YEJIOBEKY, €r0 MHEHHIO.

HPEJIMETHBIE PE3YJIbTATBI



B cocTtaBe npeaMeTHBIX pe3yJabTaTOB 10 OCBOEHHUIO 00A3aTENbHOTO COJEPXKaHMS, YCTAHOBJIEHHOTO
JaHHOM TpUMepHOIl paboueil mporpaMMol, BBLAEISIOT: OCBOCHHBIE O0YYalOIIMMUCS HAay4YHbIC 3HAHUS,
YMEHUS U CIOCO0B! AeHCTBUI, cenuduueckue i MpeaMeTHON 00aacTu «XuMus», BUABI 1eATEIbHOCTH
[0 TOJIyYCHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpETalMH, MpeoOpa3oBaHUI0 M NMPUMEHEHUIO B Pa3UYHBIX
y4€OHBIX U HOBBIX CUTYaLlUsX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT chOpMUPOBAHHOCTH Y oOy4atonuxcs 3P crexyrommx ymeHwmii:

9 KJIACC

1) packpbIBaTh CMBIC]I OCHOBHBIX XUMHYECKHX TOHATHHA: XUMHYCCKHH JJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTUOH, AaHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENIEHb OKMCJIEHHS, XUMHUYECKas pPeakllus, XUMHUYECKasi CBS3b, Menniogou s¢ghgexm peakyuu, MOIb,
MOJISIPHBIA 00BEM, PaCTBOP; IEKTPOIUTHI, HEITIEKTPOIHUTHI, SJCKTPOIUTHUECKAs AUCCOLUAINS, PEAKLIUU
MOHHOr0 OOMEHa, KaTajau3aTrop, Xumuueckoe pagHogecue, obpamumvle U HeoOpamumvlie peaxyuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKUCIMTEIb, BOCCTAHOBUTENb,  OKHUCJIEHHE WU
BOCCTAQHOBJICHME,  AUIOTPOIUS, aM(pOTEpPHOCTb, XMMHYECKas CBs3b  (KOBaJEHTHAas, HOHHa,
METAJUINYECKasd), KPUCTAJUIMYECKAs PELIETKA, KOppOo3us Memalnios, CHiaebl, CKOPOCMb XUMUYECKOU
peakyuu, npenensHo gonyctumas konuentpauus (I1/1K) Bemiectsa;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) M IPUMEHSTh 3TH NOHSITHS
IIPY OIIMCAHWUHM BEILECTB U UX IPEBPAICHUN;

3) HCIOJIb30BaTh 3HAKM W CUMBOJIBI JUIs (PUKCAIMU PE3yJabTaTOB HAOIOJCHUMN, cocTaBlieHHsS (HOpMYIT
BEUICCTB M YPABHEHMM XUMHUYECKMX DPEaKLUi, 3alMCH JaHHBIX YCJIOBMM 3amad. lcnonb3oBathb
o0o3HaueHus, nmeromuecs B [leproandeckoit cucreme u Tabimie pacTBOPUMOCTH KHUCIOT, OCHOBAaHUH U
COJIEH B BOJIE /UJIS BBIIIOJIHEHMS 3a/1aHUN;

4) ompenenaTh BAICHTHOCTh U CTCIICHb OKHCIICHHUSI XUMHUYECKHUX JJIEMEHTOB B COSIMHCHUSX PA3IMYHOTO
COCTaBa; MPUHAAJIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHUN C ONOPOM Ha ONpeAcIeHus, B
TOM YHCJIE CTPYKTYPUPOBAaHHBIC; BUJbI XMUMHUYECKOM CBSI3U (KOBAJEHTHAs, MOHHAsA, METAJJIMYECKas) B
HEOPraHMYeCKUX COEIMHEHMAX; 3aps)l MOHA IO XMMHYECKOH (opMmyse; XapakTep cpelbl B BOJHBIX
pacTBOpax KHMCIIOT U WIEIIOUEH, MuUn KpUCMaiiudeckou peuémsku KOHKpemHno20 6ewecmea;

5) packpsiBath cmbich [lepuoandeckoro 3akona JI.M1. MeHneneeBa U 1eMOHCTPUPOBATh €r0 IOHUMaHUE:
onucweléams u xapaxkmepuzoeams Ta0NN4YHYI0 popmy [lepronndeckoit cucTeMbl XMMUYECKHX HJIEMEHTOB:
pa3nuyaTh MOHATHUS «TJlaBHas noarpymnmna (A-rpynmna)» u «moboyHas noarpynmna (b-rpynmna)», mansie n
OoJsblIME TNEPUOABI;, coomHOcUms O0O3HAUEHMs, KOTOPbIE HMMEIOTCS B INEPHOAMYECKONW Tabiuue, C
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsa[ sapa, oo1ee
YHCJIO0 AJIEKTPOHOB U PACHPEAEICHUE UX MO AIEKTPOHHBIM CIIOSIM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B
WU3MEHEHNUU CBOMCTB XMMHMUYECKHUX IEMEHTOB U UX COCAVMHEHHUN B IPEJENIax MaJbIX MEPUOIOB U INIABHBIX
MOArPYHI ¢ Y4ETOM CTPOEHHUS UX aTOMOB;

6) kiIaccu(UIUPOBATh XUMHYECKUE JIEMEHTHI; HEOPraHHUYECKUE BEIIECTBA; XUMHUYCCKHE Peakiuu (1o
YHCIy U COCTaBYy yYacTBYIOIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3 (EKTY, 10 U3MEHEHHUIO CTEeNEeHEeN
OKHCJICHUSI XMMUYECKHX 3JIEMEHTOB) C OMIOPOI Ha CXEMBI;

7) XapaKkTepu3oBaTh (ONMUCHIBATH) OOIIME U CHCHUPHUSCKIE XMMUYECKUE CBOMCTBA BEIIECTB PAa3IHYHBIX
KJIACCOB, NIOJTBEPKasi ONMCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLINX
XUMHUYECKHX PEAKIUI C OTIOPOM HA CXEMBI;

8) cocTaBnATh ypaBHEHHS DJICKTPOIMTHYECKOW IUCCOLMAIMU KUCIOT, LIEJIOYEH W COJIeH; TOJHBIE U
COKpalI€HHbIE ypaBHEHHUS pEaKIUil HMOHHOrO OOMEHa; YpaBHEHMsI peakUuuid, MOATBEPKIAOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX pEAKIMH IMOCPEICTBOM COCTABJICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) nporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXHOCTH MPOTCKAHHUS
XUMHUYECKHX MPEBPAICHUH MOCIIe PEABAPUTEIBLHOI0 00CYXICHHS C TIeJaroroMm;

11) BBIYKMCISTE OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJISPHYEO MacChl BEIIECTB, MacCOBYHO JOJIO
XMMHYECKOT0 3JIEMEHTa 10 (opMysie COEAMHEHHs; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Tsl IO YPAaBHEHHUIO XMMHYECKOM PEaKIIMK C OITOPOX Ha alITOPUTM;



12) cnenoBarh mpaBHIaM IOJIb30BAHHS XHMHUECKOW IMOCYIOH M J1abOpaTopHBIM 000OpYyIOBaHHEM, a
TaKXKe MpaBUiaM OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKLUHUSMH I10 BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMNBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB (aMMMaKa U
YIJIEKUCIIOTO ra3a);

13) mpoBOAUTH peakluy, MOATBEPXKAAIOIINE KAaUeCTBCHHBIN COCTAaB Pa3JIMYHbIX BELICCTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPHI- OPOMHI-, HOAUA-, KapOoHaT-, pocdar-, cumkar-, cyabdar-, THAPOKCHI-HOHBI,
KaTUOHbl aMMOHMsSIT M MOHBl H3YYEHHBIX METAJIOB, IIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTraHMYECKUX BEUIECTB;

14) npuMeHSTh OCHOBHBIC OIEPALMM MBICIUTEIBHOW NESITEIIPHOCTH — aHAINW3 M CHUHTE3, CPaBHEHHE,
000011IeHre, CHCTEeMaTH3allMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBS3€H — JJIsI U3Yy4YCHHUS! CBOMCTB
BEILECTB U XMMHUYECKUX PEAKLUH; €CTECTBEHHO-HAyYHbIE METObl IIO3HAHUS — HaOJIOJeHNE, U3MEPEHHE,
MO/JICJINPOBAHUE, FIKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne | HammeHoBaHMe pa3esioB U TeM KonuyecTBo yacos DJIeKTpPOHHbBIe (HM(POBbIe) 00pa3oBaTeIbHbIC PECYpPChl
n/n NMPOrpamMMbl
BCero | KOHTPOJIbHbIE | NMPaKTHYeCKHe
padoThI padoThI
Pa3zpnes 1. BemecTBo 1 XUMHYECKHE PEAKIUM.
1.1. | loBTOpeHue u yriyo/aeHune 6 1 0 https://resh.edu.ru/subject/29/
3HAHUI OCHOBHBIX Pa3/ieioB https://resh.edu.ru/subject/29/9/
Kypca 8 kiacca. MynbTuMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.
bubnuoreka BUIEOypOKOB
https://interneturok.ru (8 kiacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XUMHYECKHX PeaKIUid. https://resh.edu.ru/subject/29/9/
POII ypok Nel-4
MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
["abpuensu Xumus 9 kiacc.
bubnuoTeka Bu1e0ypoKkoB
https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
1.3. | DaexTpoauTnyeckas 10 1 1 https://resh.edu.ru/subject/29/

JAUCCOHALIUA. XUMHYecKHue
peakuuM B pacTBoOpax.

https://resh.edu.ru/subject/29/9/

POIII ypoxk Ne5-9

MynpTUMENIHBIN TUCK, Tpuioxkenue Kk yueonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BuIeoypokoB

https://interneturok.ru (9 kiacc)




https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii

Hroro mo pazueny 20
Paznen 2. HeMeTa/sILI M MX COeTUHEHUS.
2.1. | O0mas xapakTepucTHKA 5 https://resh.edu.ru/subject/29/
XUMHYeCKHnX dj1eMeHToB VIIA- https://resh.edu.ru/subject/29/9/
rpynmnsl. ['ajiorensi. POII ypok Nel0
MynbTUMEUAHBINA AUCK, TpUiIokeHue K yaeonuky O.C.
I"abpuensn Xumus 9 kiacc.
bubnuoTeka Bu1€0ypoKOB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov
2.2. | O0mas xapakTepucTHKA 5 https://resh.edu.ru/subject/29/
XHMHYECKHUX 3j1eMeHTOB VIA- https://resh.edu.ru/subject/29/9/
rpynnsl. Cepa u e¢ coeJUHEHHUS. POII ypok Nel1-13
MynpTUMEUIHBIN TUCK, Tpuiiokenue Kk yueonuky O.C.
["abpuensu Xumus 9 kiacc.
bubnuoTeka Bu1e0ypoKoB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy
2.3. | Odmas xapakTepHuCcTHKA 7 https://resh.edu.ru/subject/29/
XMMHYECKHX 3JIeMeHTOB VA- https://resh.edu.ru/subject/29/9/
rpynnsl. A3ot, ¢pochop u ux POII ypok Nel4-16
COCIMHECHUS. MynpTUMEINIHBIN TUCK, TpuiokeHue K yueonuky O.C.
["abpuensu Xumus 9 kiacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (9 knacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
2.4, | O6mas xapaKTepHuCTHKA 12 https://resh.edu.ru/subject/29/




XUMHYeCKHUX 3J1eMeHTOB IVA-
rpynmsbl.

Yriepoa u KpeMHUI U MX
COeIMHEHHU.

https://resh.edu.ru/subject/29/9/

POII ypok Nel7-21

MynbTUMETUIHBIA TUCK, TTpUiIokeHue K yueonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BugeoypokoB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Uroro no pazneny

29

Pazgen 3. MeTaauabl M UX COeIUHEHUS.

3.1.

OO01me CBOMCTBA METAJJIOB.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POIII ypok Ne22

MynbTUMEIUAHBINA AUCK, TpUiIoKeHue K yaeouuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoTeka BU1€0ypOKOB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

Baxueiinue MeTa/lJIbI M UX
COeIMNHEHH .

10

0.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POII ypok Ne23-27

MynbTUMeAUHHBINA AUCK, TpuiiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnmoreka BUIEOypOKOB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pazneny:

14

Paznen 4. Xumus U oKpyKaomas cpejaa.

4.1.

BemecrBa 1 MaTepuaJbl B

https://resh.edu.ru/subject/29/




KU3HH Y€J10BCKA.

https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMETUIHBIA TUCK, TTpUiIokeHue K yueonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BUgeOypoKkoB

https://interneturok.ru (9 kmacc)

Hroro no pazneny: 3
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB IIO | 68 5.5

[TPOT'PAMME




ITHOYPOYHOE IINTAHUPOBAHHME

9 KJIACC

Ne Tema ypoka KosmnuecTBo yacos Buael, popMmsl

n/n KOHTPOJISA

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | Knaccudukamus 1 HOMEHKIATypa 1 0 0 YcTHBIN ompoc;
HEOPTaHMYECKUX BEIIECTB
(MeXmyHapoIHas U TPUBUAJIbHAS).

2. | llepuoanueckuii 3akoH. [lepuognveckas 1 0 0 YcTHBIN ompoc;
CUCTeMa XMMHUYECKHX DJIEMEHTOB
1. . MenneneeBa. CTpoeHHUE aTOMOB.

3. | 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB 1 0 0 YcTHBIR ompoc;
XUMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kalusl, KAIbIIUS U UX
COECIMHEHUH B COOTBETCTBUH C
MOJIOKEHHUEM B IEPUOAMUYECKON crucTeMe U
CTPOCHHEM aTOMOB.

4, | X¥MMHYECKHE CBOMCTBA BEIECTB, 1 0 0 ITuceMeHHbBIH
OTHOCSIIIMXCS K Pa3IMYHBIM KJIacCcam KOHTPOJIb;
HEOPraHUYECKUX COSAMHEHUMN, NX
TCHETUYCCKAs CBS3b.

5. | Ctpoenue BemecTBa: BUIbI XUMUYECKON 1 0 0 ITnceMeHHBIH
CBsI3U. THUIBI KPUCTAITMUECKUX PEUIETOK, KOHTPOJIb;
3aBHCHMOCThH CBOMCTB BEIIECTBA OT THITA
KPUCTAIIMYECKOM PEIIETKH.

6. | CtapToBbIif (BXOAHOI) KOHTPOJIb. 1 1 0 KoHnTponbHas

pabora;

7. | Knaccudukanus XUMUYECKUX peakIUii 1o 1 0 0 ITnceMeHHBIH
pa3IMYHBIM TpU3HAKaM (10 YHCITy W KOHTPOJIb;
COCTaBy  Y4YacTBYIOUIMX B  peakluu YceTHBI ompoc;
BEILIECTB, MO TeIIoBOMY J(ddekrTy, Mo
U3MEHEHHUIO CTEeTICHEeH OKHUCJICHUS
XUMHYECKHX JJIEMEHTOB, o
00paTuMoCTH, o Y4aCTHUIO
Katanu3aropa). IK30- ¥ SHAOTCPMHUUECKUE
peaKuu, TePMOXUMUIECKUE YPABHEHHUS.

8. |llomsTHe 0 CcKOpoCcTHM  XuUMHYeckoil | 1 0 0 [InceMeHHBIM
peaknuu. IloHSTHE O TOMOTCHHBIX H KOHTPOJIb;
TeTepOreHHBIX  peakuusx.  DakTopsl, YcTHBI ompoc;

BJIIMAIOINUE Ha CKOPOCTH XUMHYISCKOMN
pCaKkIuu.




9. |IlonsaTe 006 0OpaTUMBIX U HEOOPATUMBIX [TucbMeHHBIH
XUMUYECKUX  peaknusx. llonstue o KOHTPOJIb;
XMMHYECKOM  paBHOBeCHH.  DaKTOpHI,

BIMSIOIIAE HAa CMEIIEHUE XHMHUYECKOIO
paBHOBECHSI.

10. | MexaHu3M OKHUCIUTEIBLHO- ITnceMeHHBIN
BOCCTAHOBUTEIBHBIX PEAKIINA KOHTPOJIb;
(271eKTPOHHBIN 6alaHC OKUCIUTEIHHO-

BOCCTAaHOBUTEJIBHON PEAKILINH).

11. | Teopus AJIEKTPOIUTAYECKOMN [T1ucbMeHHBII
JIMUCCOLIAIINM. DIIEKTPOJIUTHI Hu KOHTPOJIb;
HEJJICKTpOJUThl.  KaTHOHBI,  aHUOHBI. YcerHbI onpoc;
MexaHu3M  JHCCOLIMAIlMM  BEIIECTB C
Pa3IMYHBIMU BUJIAMH XUMUYECKOM CBSI3H.

12. | Crenenp mucconmanuu. CuipHblE | YcrHbIi onpoc;
cy1a0bIe AIEKTPOITUTHI.

13. | Peakuuu WMOHHOTO OOMEHA, YCIOBHS HX [TuceMenHbI
MPOTEKaHUS. HNonnsie yYpaBHEHUS KOHTPOJIb;
peaKkuuid.

14. | XuMuueckne CBOMCTBA KUCJIOT B CBETE IIucrMennbIi
MPEACTABICHUH 00 AIEKTPOTUTHUECKON KOHTPOJIb;
JIUCCOLIMAIIHAH.

15. | XuMuueckue CBOWMCTBA OCHOBAaHWUII B ITnceMeHHBIH
CBETE MpeACTaBICHUIN 00 KOHTPOJIb;
3IEKTPOJIUTUYECKON JUCCOLIMALINH.

16. | XuMuueckue CBOWCTBA COJIEH B CBETE IInceMeHHbIl
MPEACTABICHUN 00 AJIEKTPOIUTHUECCKOM KOHTPOJIb;
JIMCCOILAIINM.

17. | IlonsTHEe O TUAPOIIU3E CONEH. YCTHBIN 0Ompoc;
18. | KauecTBeHHBIE pPEAKIMU Ha KAaTHOHBI W IIucrMeHHbIi
AHUOHEI. KOHTpOJIb;

19. |IIpakTtuueckas pabdora Nel. Pemrenue [IpakTrueckas
JKCIEPUMEHTAJIbHBIX ~ 337a4 [0 TeMe pabora;

"DnexkTponuTHYecKas qucconnanus’.

20. | KonrponbHas pabota Nel KoHnTponbsHas
"Ilepuoanueckuii 3aKOH u pabora;
[Tepuonnueckas cucreMa . n.

MenpeneeBa. Ctpoenne atoma'.

21. | OOmiass ~ XapakTepUCTHKa  TaJOTreHOB. [TuceMeHHbIiM

OcoOeHHOCTH CTPOCHHSI aTOMOB JTHX KOHTpOJIb;

9JICMCHTOB, XapaKTCPHBIC JJIsA HUX

VYeTHBIN ompoc;




creneHn  okucieHus. CTpoeHme ©
(du3nUecKre CBOWCTBA MPOCTHIX BEIICCTB
— TaJOreHOB. XMMHYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aUMOJEHCTBHUE C
MeTaJUIaMH, HEeMETaJlJIaMU, IISJIOYaMH ).

22.

XJ1I0pOBOAOPO. Consanas KHCJIOTA,
XUMHAYECKHE CBOICTBA, MOJIy4YeHUE,
npuMeHenne. KadecTBeHHass peakmus Ha
XJIOPUA-UOHBI.

[T1ucbMeHHBIN
KOHTPOJIb;
YcerHbiil onpoc;

23.

Oduznonoruyeckoe JeHCTBUE Xjopa U
XJIOPOBOJIOPOJia HAa OPraHMU3M YeJIOBEKa.
Bakueiimue xJIOpuIpl U UX HaXOXKACHUE B
MIpUpPO/IE.

YcerHbiil onpoc;

24,

[Ipaktnyeckas pabora Ne 2. Pemenue
IKCIIEPUMEHTANBHBIX 334 [0 TeMe
"[loarpynna rajaoreHos".

[IpakTrueckas
pabora;

25.

Pemenne 3aga4 Ha BbBIYHUCICHUSA IIO
YpaBHCHHUAM XHUMHUYCCKUX peaxunﬁ, €ClIn
OAVH pCarcHT JaH B H30BITKE.

I1rceMeHHbBIN
KOHTPOJIb;

26.

OO6mias xapakTepucTUKa 3j1eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHUs aTOMOB
9TUX JJIEMEHTOB, XapaKTEPHBIE ISl HUX
creneHn  okucieHus.  CTpoeHue U
(du3nUecKre CBOMCTBA MPOCTHIX BEIIECCTB -
KHCIOpOJla M cepbl.  AJUIOTPOIHBIE
MoAuUKAIIMU  KHUCJIOpPOJa U  CEphI.
XUMUYECKUE CBONCTBA CEpBL.
Haxoxxnenue cepsl m €€ coequMHEHUN B
npupojie.  XUMHUYECKOE  3arps3HEHUE
OKpY>KaroIleu Cpeabl COETUHEHUSIMU CEPBI
(KUCIOTHBIE TOXK]IU, 3arpsI3HEHUE BO3/IyXa
u BO/IOEMOB), CHoCO0bI ero
MpEeAOTBPALICHUS.

I1rceMeHHbBIN
KOHTPOJIb;
YeTHBII 01poc;

27,

CepoBogopoJ, cTpoeHue, (pusudeckue u
XMMHYECKHE CBOMCTBA.

[InceMeHHbBIN
KOHTPOJIb;
YCeTHBIN 0mpoc;

28.

OKCI/IILLI CCPLL KakK NpeaACTaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHI/ICTafl KHCJIO0Ta.

IIncbMeHHbBIN
KOHTPOJIb;
YCeTHBIN 01poc;

29.

Cepnass  kucnora,  (Qusmueckue u
XMMHUYEeCKHe CBoiicTBa  (o0mme  Kak
NpEACTaBUTEN  Kjacca  KHCIOT |
cneunpuyeckue), mnpumeHenue. Comau
CepHOW KHCJIOTHI, KAYeCTBEHHAS PEaKIIHsI

TTrceMeHHbBIN
KOHTPOJIb;
VYeTHBIN ompoc;




Ha CyJb(aT-uoH.

30. | Xumuyeckue peakiiu, JIexKaIrue B OCHOBE [T1ucbMeHHBII
MPOMBIIIICHHOTO  CII0C00a  TOJTy4eHUs KOHTPOJIb;
CEepHOM KHCIOTHl. Pemenue 3amay Ha
HaxO0)KJICHHE MAacCOBOM JIOJM BBIXOJA
MIPOJYKTA PEaKIUu.

31. | OOmass xapakTepuCcTUKa IJIEMEHTOB VA- [MuceMeHHbIi
rpynnbl. OCOOEHHOCTH CTPOEHUs aTOMOB KOHTPOJIb;
OTUX DJIEMEHTOB, XapaKTEPHBIC I HUX YceTHBII 01poc;
CTETeHU OKHCJICHUS. A3zor,
pacrpocTpaHeHHe B Ipupoje, PU3nIecKre
U XHUMHUYECKHEe cBoicTtBa. Kpyrosopot
a30Ta B IPUPOJE.

32. | AMMuak, ero (pU3MYECKHEe U XUMHYCCKHE [TucbmenHbIi
CBOMCTBa, TMOJYy4YeHHE U MPUMEHEHHUE. KOHTPOJIb;
Comun ammoHus, uX (uzmueckue W YeTHBII 01poc;
XUMHUYECKHE  CBOWMCTBA, IpPUMEHEHHE.

KauecTBeHHast  peakuus Ha  HOHBI
aMMOHHSI.

33. | [Ipaktuueckast pabora Ne3. Ilomydenue [IpakTuueckas
aMMHaKa, U3yuyeHHue ero CBOMCTB. pabora;

34. | A3oTtHass kucioTa, €€ (QUIHYECKUE W YcTHBIR ompoc;
XUMUYECKUE CBOMcCTBa  (0OmMe  Kak
MpEJICTaBUTENsT  Kjlacca  KHCIOT |
cnenuduueckue). Hurpats.

35. | Mcronp30BaHWE  HHUTPATOB M COJIEH YeTHBIN onpoc;
aMMOHHS B KauyeCTBE MHHEPATBHBIX Coobenue;
ynoOpeHuil. XUMHUYECKOE 3arpsi3HEHUE
OKpy)XarlIled  cpeapl  COeIWHEHUSIMHU
azotra (KHUCIOTHBIE MOXKIHM, 3arps3HEHUE
BO3/lyXa, MOYBBI U BOJIOEMOB).

36. | Dochop, amroTpOomHBIE MOIU(DUKAIIH [MuceMeHHBIIH
dochopa, ¢usznyeckue U XUMHUECKHE KOHTpOJIb;
CBOICTBA. YcTHBIN 0npoc;

37. | Okcun  dochopa(V) wu  docdhopnas [MuceMeHHBIi
KHCIIOTa, (HU3UYECKHEe U XHUMHYCCKHC KOHTPOJIb;
cBoiicTBa, monyyeHue. KauecTtBeHHas YceTHBIN 0npoc;
peakuus Ha ¢dbocdaT-uOoHBI.

Hcnons3oBanue ¢QochaTtoB B KadecTBe
MUHEpAJbHBIX yaoOpeHuil. 3arps3HeHue
MPUPOJHBIX BOJOEMOB (ocaTamu

38. | Yrmepon, annoTpomHble MoOAU(UKAINH, ITnceMeHHBIH

pacrpocTpaHeHHe B IpUpoie, PU3NIecKre KOHTPOJIb;




U XUMHYECKHE CBOWMCTBA. AjcopOIusi.
Kpyrosopor yriiepona B npupozue.

YcrHbIi onpoc;

39.

Oxcunel yraepoma, ux (QU3HYECKUE U
XUMHAYECKHE CBOMCTBA, (PH3HOIOTHYECKOE
JNCHCTBHE  HA  JKUBBIE  OPraHU3MBI,
MOJTyYCHHE U MIPUMEHEHHE.
DKOJOTUYECKHE MPOOIEMBI, CBI3aHHBIE C
OKCHJIOM yraepona(IV);
TUIOTE3a  [VIOOAJBHOTO  MOTEIUICHUS
KJINMATa; MapHUKOBBIA (D PEKT.

YceTHBII 01poc;

40.

VronpHas kuciora u €€ COIHM, HUX
(dbU3MYecCKue W XUMHUYECKHUE CBOWCTBA,
MOJy4eHUe U npuMeHeHue. KauecrBeHHast
peakuus Ha KapOOHAT-UOHBI.
Wcnonb3oBanue kapOOHATOB B  OBITY,
MEJUIIMHE, TPOMBIIIJIEHHOCTH, CEILCKOM
XO035IUCTBE.

IIceMeHHbBIN
KOHTPOJIb;
YceTHBII 01poc;

41.

[Ipaktuyeckas pabora Ned. Ilomydenue
yrIIeKUCIoro raza. KauectBeHHnas peakius
Ha KapOOHAT-HOH.

[IpakTnueckas
pabora;

42.

[lepBoHauanbHBIC MIOHATHUS 00
OpPraHUYeCKUX  BEIIeCTBAX  KaK O
COCAMHEHUSX YIiepoaa: OCOOEHHOCTH
COCTaBa U CTPOCHHUSI.

YeTHBII 01poc;

43.

IlonsatTne o0  OHOJIOTMYECKH  BaKHBIX
BEILIECTBAX: JKHpax, OelKax, YyrieBOJaXx.
MarepuanbHoe €IMHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCAMHECHU.

YCTHBIN 0Ompoc;
CooOmenue;

44,

Kpemuuii, ero pusnueckre u1 XuMHUECKHe
CBOMCTBA, IOJY4EHHE M TNPUMEHEHHUE B
anekTpoHuke. CoenvHEHUsT KpeMHHUs B
IIPUPOJE.

TI1ceMeHHbBIN
KOHTPOJIb;
YeTHBIN ompoc;

45.

O6mme mpeacraBieHuss 00  OKCHIE
kpeMHUA(IV) M KpeMHHEBOH KHUCIIOTE.
CunukaThl, WX WCIIONB30BaHUE B OBITY,
MEJULIUHE, TPOMBIIIIEHHOCTH.

YeTHBIN ompoc;
Coo01ienue;

46.

Baxwnelinue CTpOUTENbHBICE MaTepHUaIbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH,
xene3o0eton. [IpobGnembl  Ge3omacHOTrO
HNCITOJIB30BAHUA CTPOUTEIIBHBIX
MaTEepHAJIOB B MOBCETHEBHOM JKU3HHU.

YCeTHBIN 0mpoc;
CoobuieHue;

47.

IIpaktuyeckas pabora Ne 5. Pemenue
OKCIIEPUMEHTAIBHBIX ~ 3a7ad 10 TeMe
"BaskHenmme HEMeTaJlJIbl u 1504
COCIUHCHHS".

[IpaxkTueckas
pabora;




48.

O06001IeHre 1 cUCTEMAaTH3alUs 3HAHUI.

YcrHbIi onpoc;

TectupoBanue;

49. | KonTtponbsHas pabora Ne2 "Hemeramibsl u KoHnTtposbHas
WX COeIMHCHUA'". pabora;

50. |OOmass  xapakTEepUCTHKA XUMHUYECKUX VYcTHBIN o1poc;
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HUX
MOJIOKEHUS B TMEPUOJAMYECKON CHCTEME
XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa U CTPOEHHSI ATOMOB.

Ctpoenne MetaioB. Merauinueckas
CBSA3b U METAJUIMUECKasi KpUCTaIMuecKas
peuéeTKa.

51. | DNEeKTPOXUMHUYECKUN DSl  HAMPSKEHHUHA [TuceMenHbI
MeTauioB. Du3MYEeCKHe U XUMHUYECKHE KOHTPOJIb;
cBoiictBa MeTauioB. OOmue cmnocoObl YcrHbI onpoc;
MOJTyYEHUSI METaJIOB.

52. |TlonsiTHE O KOPpPO3MH METAJUIOB | YeTHBII 01poc;
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3HUHU. CooOmienue;

53. | CnaBbl (CTanmb, YyryH, AIOPATIOMHUHUH, YeTHBII 01poc;
OpoH3a), HUX TpPUMEHEHHE B OBITY U CooOuienus;
MIPOMBIIIIIICHHOCTH.

54. | lenounbie Metamael. [lonokeHue B ITucbmeHHbIN
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX KOHTpOJIb;
anementoB Jl. 1. MenaeneeBa, crpoeHue YcTHBIN 0npoc;
atomMoB. Haxoxxnenue B mpupoze.
dusnueckue U XMMUYECKHUE CBOMCTBA (HA
npuMmepe Hatpus U Kamus). Okcuabl U
TUAPOKCH]IBI HaTpHs u KaJIusl.

[IpuMeHeHne HIeNOYHBIX METANIOB M UX
COEMHEHHIA.

55. | llenoyHO3eMeNbHBIE METAIIBI MarHui H ITucbmeHnHbIN

KaJblUW, CTpoeHHe aTOMOB. [lonoxeHue B KOHTPOJIb;
MEPUOINUYECKON CHUCTEME XUMHUYECKUX VYerHbIl onpoc;
3JIEMEHTORB . N. Menneneena.
Haxoxnenune B mpupoge. dusnveckue u
XMMHYECKHE  CBOMCTBA.  Baxueiimme
COCUHEHUS KalmbIus (OKCHJI, THAPOKCHI,
COJIN).

56. | Pemienre 3amad  Ha BBIUMCIEHUS II0 IIucrMeHHbIi
YpaBHEHUSIM XUMHUYECKUX pPEAKIUH, eCIu KOHTpOJIb;

OJIMH W3 PEareHTOB JlaH B M30BITKE MWIU
COJEPKUT NPHUMECH; MacCOBOM  J10JIU
BBIXOJIa MPOJIyKTa peakLuu.




57,

JKéctkocTh BOABI M COOCOOBI €€
yCTpaHCHHSI.

YcrHbIi onpoc;

58. | Beruncnenus o YPaBHEHUSIM [TuceMenHbI
XUMUYECKUX pPEAKUUH, €cld OJHH W3 KOHTpOJIb;
peareHTOB JaH B BHJI€ BOJHOIO PacTBOpa
C U3BECTHOM MacCOBOU JIOIEH.

59. | [Ipaktuueckass pabora Ne6. XKéEctkocTh [IpakTuyeckas
BOJIbl U METO/BI €€ YCTPAHEHHUS. pabora;

60. | ATroMUHUH. [Tonoxxenue B [TucbMeHHBII
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX KOHTpOJIb;
anemeHntoB [[. U. MeHneneeBa, cTpoeHne YcerHbIN 0npoc;
atoma.  Haxoxnenume B mpupoje.
dusznueckue MU XHUMHUYECKHE CBOWCTBA.

AMdoTepHble  CcBOiiCTBa  OKCHIa U
THAPOKCHIA.

61. | [IpomexyTouHas aTTecTamus. KonTposbHas

BIIP/KonTtponbHas paboTa. pabora;
BIIP;

62. | XKenezo. IlonoxeHue B TEPUOIMYUCCKOU ITuceMeHHbIi
CUCTEME XUMHYECKHUX 3jieMeHTOB JI. U. KOHTPOJIb;
Meneneesa, CTPOEHHUE aToma. VYerHbll onpoc;
Haxoxnenune B npupone. dusndeckue u
XUMHUYECKHUE CBOKCTBA.

63. | Okcunpl, ruapokcuabl u conu xenesza(ll) ITnceMeHHBIH
u xene3a(Ill). KOHTPOJIb;

64. | [Ipaktuueckass pabora Ne 7. Pemienue [IpakTrueckas
SKCIEPUMEHTAJIBHBIX  33Ja4 [0 TeMe paborta;
"Baxneitmme METaJITbI u 170:4
coelMHEeHus".

65. | HoBple  MaTepuaibl M TEXHOJOTHH. YCTHBIN 0Ompoc;
BemectBa n martepuansl B TOBCEAHEBHOM CooOmenue;
dKU3HM 4YeloBeKa. XHUMHUS U 3I0pPOBBE.
be3onacHoe wucCmoONB30BaHWE BEIMIECTB M
XUMHUYECKHUX PEAKIIHii B OBITY.

66. | [IpupoaHble UCTOYHHKHU YTIEBOJIOPOIOB VYerHbIl onpoc;
(yroiap,  mpupoAHBIA  Ta3,  HEPTb) CooOuienue;
MPOAYKTHl MX MepepaboTKH, MX pPOJIb B
OBITY ¥ TIPOMBIIJICHHOCTH.

67. | OCHOBBI DKOJIOTHYECKOW TPaMOTHOCTH. VYeTHBIN ompoc;

XHUMHYECKOE 3arpsi3HEHHE OKpYXKarollen
Cpelbl, npeseabHO JIOTTyCTHMAst

Coo0iiienue;




koHneHtpanus BemectB - [IJIK). Pomb
XUMHUHU B peIJ_IeHI/II/I OKOJIOTHYCCKUX

pooJeM.
68. | [loropenue Tembl "I'eHeTmyeckas cBsizb | 1 [TucbMeHHBIH
MEX/1y METAJUIAaMH U HEMeTallIaMu'". KOHTpOJIb;
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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«M3narenbcTBO «lIpocBemienney;

Xumus 9 kinace: yueOnuk / O. C. N'abpuensH. — 7-e u3z. npepad. — M. : JIpoda — 2019 1. 319, [1] c. n.
(Poccwuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

9 KJIACC

1. B momons mkonsHOMY yunuTtento. M. 0. ['opkoBenko «lloypounsie pa3paboTKu O XUMHH K
yaeonukam: O. C. 'abpuensaa; H. Y. Connna, M. I1. Canuna; I'. E. Pym3utuca, ®@. I'. ®enpamanay 9
knacc. «Bako», Mocksa 2005 T.

2. B momoms aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumust». [locobue a1 NIKOJIEHUKOB
cTapuInx kiacco u nocrynarommx B BY3s1. [[poda, Mocksa 2005 r.

3. B momomnis abutypuenty. P. A. Jlunun, B. A. Moinouko, JI. JI. AunpeeBa «Xumus». s NIKOJEHUKOB
cTapiux kiaccoB u nocrynaromux B BY3b1. Teopetnueckue ocHoBbl. Borpocsl. 3anaun. Tectsl. [Toa
penakiueit mpodeccopa P. A. Jluguna 3 — e uznanue, ucnpasiennoe. Jpoda, Mocksa 2004 r.

4. I'abpuensn O.C. IIporpamma kypca xumun i 8-11 kinaccoB 0011eo00pa3oBaTeIbHBIX YUPEKICHUN. —
M.: [Ipoda;

5. Xumus 9 knacc: yuebnuk / O. C. 'abpuensiH. — 7-e uzna. npepad. — M. : [Ipoda — 2019 r. 319, [1] c. ni.
(Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensn O.C. M3yyaem xumuro B 9 ki1.: nuaaktudeckue Matepuansl / O.C. 'abpuensn, T.B.
CmupHoBa. — M.: biuk munoc

7. I'abpuensu O.C., Buckoboitnukosa H.II., SmykoBa A.B. HactonbHast kHura yuutens. Xumus. 9 ki.:
Metoanueckoe nocobue. — M.: [lpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii skcriepuMeHT B mikosie. 9 kinace. — M.:
Apoda

9. MunucrepctBo obpazoBanus Poccuiickoit @enepanuu. [Iporpammel 1is o01ieo0pa3oBaTeabHbIX
yupexaenuil. Xumus 8 — 11 kiaccsl. -3-e u3ganue, crepeotunHoe - Mocksa; poda, 2002 r. (cTp. 26 —
37).

10. Pabouast mporpamma. Xumus k YMK O. C. I'abpuensina Jlabupunr. py. U3garensctso "Bako" 2016 r.
11. ®eaepanbHOro KOMIIOHEHTA TOCYAApPCTBEHHOTO CTaHaapTa obiero oopasoanus 1mo xumun (Yacts 1.
OcHoBHOE 00111ee 00pa3zoBaHKe) 1151 OCHOBHOW 00111€00pa30BaTEeIbHON HIKOJIBI B COOTBETCTBUHU C
CYIIECTBYIOIIEH KOHIIETIINEH XUMHUUYECKOTO 00pa30BaHMUsI.

12. Xumus: 9 kiacc: KOHTpOJIbHbIE U poBepoyHble paboThl kK yueOHuKy O.C. I'abpuensna «Xumus. 9
kiacey / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : JIpoda;

13. Xumus 9 xnacc: yueOnuk / O. C. I'abpuensiH. — 7-e u3a. npepad. — M. : lpoda — 2019 1. 319, [1] c.
ni. (Poccwiicknii yae6uuk) ISBN 978-5-358-21507-8



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit 1 yauTenst XkMUU ¥ OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Ilopran Beepoccuiickoit onummuabl MIKOIBHUKOB. http://rusolymp.ru/

12) Pycckwuii oOpa3oBarenbHblii mopTai. http://www.gov.ed.ru

13) denepanbHbIil poccuiickuii odneoOpazoBarenbHbIi optai. http:// www.school.edu.ru
14) ®enepansubrii mopran «Poccuiickoe obpazoanuey. http://www.edu.ru

15) Iopran xomnanun «Kupuin u Medonuii». http:/www.km.ru

16) O6pazoBarenbHbIi mopTan «Ydebay. http://www.uroki.ru

17) XKypuan «Kypnep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «lIpodxuuran. http://www.protkniga.ru

20) Uznarensckuii oM «1 ceHTsIOps». http://www.1september.ru

21) ®ectuBanp negaroruueckuil uaeit « OTKPBITHIA yPOK» (M31aTEIBCKUHN oM «1 CEHTAOPS»).
http://festival. 1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrtepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHUsI U HAYKH.

25) Caittr CAAM I'MA: PEIITY BIIP, OI'3, ET'D, I'BD u LT. https://sdamgia.ru



	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ» В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	ПЛАНИРУЕМЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕЗУЛЬТАТЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	9 КЛАСС

	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ
	9 КЛАСС

	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	ОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА
	9 КЛАСС
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	9 КЛАСС (1)
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ
	9 КЛАСС (2)


