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MNOACHUTEJIBHASA 3AIINCKA

®enepanbHas pabouas mporpaMMa o XUMHHM JUIsl 00YJaroIMUXCs C 3aAEPKKOM
NCUXHUYECKOTO pa3BuTus (ganee — 311P) Ha ypoBHE OCHOBHOTO 001IEr0
oOpa3oBaHMsI MOATOTOBIEHA Ha OCHOBE DeiepalbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeIpLHOTO CTaHAapTa OCHOBHOTO 0011ero oopa3oBanus ([Tpukas
Munnpocsemenusi Poccun ot 31.05.2021 r. Ne 287) (nanee — ®I'OC O0O0),
denepanbHO aganTHPOBAHHONW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus sl 00YHAIOIINXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 3/10POBbS
(ITpuka3z Munnpocsemenust Poccun ot 24 Hos6pst 2022 1. Ne 1025), @enepanbHoii
paboueii mporpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs 10 Y4eOHOMY MPEAMETY
«Xumus», GenepanbHON MPOrpaMMbl BOCIIUTAHUS, C YUETOM PaCIpPEIEICHHBIX 10
KJ1accaM IpoBepsAEMbIX TpeOOBaHUI K pe3yibTaTaM ocBoeHUs DenepanbHON
aJlaliTUPOBAHHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus
JUIsL 00YYAIOIIMUXCS C 3a/I€PKKON ICUXUUECKOTO PA3BUTHS U 3JIEMEHTOB
COJIepKaHusl, MPEACTABICHHBIX B Y HUBEPCATbHOM KOAU(PUKATOPE IO XUMHH,
Konnenmuu npenojgaBanust yaeOHOro npeamera « XuMus» B

o0Opa3oBaTeNbHBIX Opranu3anuiax PO, pearn3yonmx OCHOBHbIE
o01eo0Opa3zoBaTeabHbIE MNPOTPAMMBI.

[Iporpamma o xumuu pazpadboTaHa ¢ IEIbI0 OKa3aHHUsI METOJUYECKON TOMOLIU
YUUTEIO B CO3/IaHUH padoyeil MporpamMMsl 10 y4eOHOMY MPEAMETY.

VY4eOHblil TpeaMeT « XUMUSD BXOJUT B MMPEAMETHYIO 00JIaCTh
«EcTecTBeHHOHAay4YHbIE IPEAMETBI». B cucTteMe ecTeCTBEHHOHAYYHOTO
oOpa30oBaHUs XMMHUS KaK y4eOHbIN NpeIMET 3aHUMAET Ba)KHOE MECTO B TO3HAHUU
3aKOHOB MPUPOJIbL, (HOPMUPOBAHUM HAYYHOUN KapTUHBI MUpPa, CO3JJaHUU OCHOBBI
XMUMHYECKUX 3HAHUM, HEOOXOIUMBIX AJIs TOBCEIHEBHOM KM3HU, HABBIKOB
3I0pOBOTO U OE30MACHOTO /JIsl YeJIOBEKa M OKpY’Karollel ero cpeabl oopasza
YKU3HM, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKOHN KYJIBTYPBHI.

YcnemHocTh U3y4eHHsI XMMUHN CBSI3aHA C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
cOOJII0ICHHEM TIPaBHJT O€30MaCHOM pabOThI MPH BBHITOJIHEHUN XUMUYECKOTO
HKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€W XMMUU C IPYTUMHU
peIMETaMH IIKOJbHOTO Kypca.

[Iporpamma BkIItO4aeT B €01 OCHOBBI HEOPTaHUYECKON U OPraHUYECKON XUMUHU.
['maBHO#M naeelt mporpaMmbl SIBISIETCSA CO3AaHUE OA30BOr0 KOMILJIEKCA OTMIOPHBIX
3HAHMI 10 XMMUH, BBIPAXXEHHBIX B (POpME, COOTBETCTBYIOLIEH BO3PACTY
00ydJarommxcst U uX 0COOBIM 00pa30BaTEIHLHBIM MOTPEOHOCTSIM.

B coneprkanuu JaHHOTO Kypca MpeCcTaBiIeHbl OCHOBOMNOJATAI0IINE XUMUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIFOUAIOIINE U3yUYEHNE COCTaBa U CTPOEHUS BEILECTB,
3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS], IPOIHO3UPOBAHUE CBOKCTB BEILIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHYECKUX MPEBPAILLICHUM U ITyTE€W yIpaBICHUS
VMU B LEJSAX OJYyYEHUs BEIIECTB U MaTEPUAJIOB.



TeopeTnyeckyro OCHOBY HU3yYEHHsI HEOPTAHMYECKOW XMMUHU COCTABIISIET AaTOMHO-
MOJIEKYJIApHOE yueHue, [lepuonnueckuii 3axkoH JI.J. MenaeneeBa ¢ KpaTKumMu
CBEJICHUSIMU O CTPOCHHUH aTOMa, BUJaX XUMUYECKOU CBSI3H, 3aKOHOMEPHOCTSIX
MPOTEKAHNS XUMUYECKUX PEAKIU.

B n3ydeHun Kypca 3HaUMTENbHAS POJIb OTBOJIUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MIPOBEICHUIO TIPAKTUUYECKUX U JTAOOPATOPHBIX padOT, OMUCAHUIO PE3YJIHTATOB
YYEHHUYECKOT0 dKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TTpaBuil 0€30MmacHOr paboThI
B XMMHUUECKOU TabopaTopun. Peanuzaiusi JaHHON pOrpaMMbl B POIIecce
oOydenwus mo3BoUT obydaronumes ¢ 3I1P ycBoUTh KiTt0UeBbIE XUMHUECKHE
KOMITETEHLIUH U MTOHATH POJIb U 3HAYEHUE XUMHUH CPEIU APYTHX HAYK O MPUPO/IE.
N3ydeHnne XxumMun croco0CcTByeT (OPMUPOBAHUIO Y O0YUAIOUTNXCSA HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHIO OOLIIEHAYYHBIX METOJO0B (HAOII0IEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHUE), OCBOEHUIO MTPAKTUYECKOIO MPUMEHEHUS HaYYHBIX
3HAHMI, OCHOBAHHOT'O Ha MEXIPEIMETHBIX CBS34X C mpeaMeTraMu « OKpyKaroniui
Mupy, «Ddusukay, «buonorusy, «I'eorpadus», «MatemaTika» u GopMUPYET
KOMIIETEHIIMH, HEOOXOJUMBbIE JJIs1 IPOAOLKEHNs 00pa30BaHus B 001acTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMHH CIIOCOOCTBYET pa3BUTHIO y oOydatromuxcs ¢ 3[1P
IPOCTPAHCTBEHHOI0 BOOOpakeHUsl, PyHKIMOHATIbHON IPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKU aHAIM3UPOBATh MH(POPMALINIO, PEJICTABICHHYIO B
pas3nuYHbIX opMax. 3HAYUMOCTh IIPEIMETA ISl pa3BUTHUS KUZHEHHON
KoMIieTeHuu ooyyaromuxcs ¢ 311P 3akitouaercs B yCBOEHUN OCHOBBI
XUMHUYECKUX 3HAHUW, HEOOXOAUMBIX JJI MOBCETHEBHOM KU3HU; HABBIKOB
3JI0POBOTO U OE30IaCHOTO JJIs YEIOBEKa U OKPYXkKAIOLIEl ero cpeasl o0pasa
KU3HU; POPMUPOBAHUU IKOJIOTHUECKON KyNIbTypbl. [Iporpamma orpaxaer
coJiep>KaHue 00yUeHUs MPEeAMETY « XUMHUSD C Y4ETOM 0COOBIX 00pa30BaATENbHBIX
noTpebHocTel obyuatomuxcs ¢ 3[1P. OBnagenne ydeOHbIM MPEAMETOM « X UMM
IpEJCTaBISIET ONPEACIICHHYIO TPYAHOCTH IS oOyyatomuxcs ¢ 3IIP. Oto cBsizano
C 0COOEHHOCTSMHU MBICIUTENBHOMN 1€ATEIbHOCTH, IEPUOTNIECKUMU KOJICOaHUSIMU
BHUMaHUs1, MaJIbIM 00bEMOM MaMsITH, HEOCTaATOYHOCTBIO OOILEro 3araca 3HaHuM,
NOHW>KCHHBIM [T03HABATEJILHBIM HHTEPECOM U HU3KHUM YPOBHEM PEYEBOTO
pa3Butus. s npeoponeHus TpyJHOCTEN B U3yUYEeHUU YUYEOHOro IpeameTa
«Xumus» HeoOXoauMa ajganTaius o0beMa U XapakTepa yueOHOTO MaTepHraia K
MO3HABATEJIbHBIM BO3MOXHOCTSIM JTAHHOW KaTErOpUH 00YUaIOIUXCsl, YUET X
0COOEHHOCTEH Pa3BUTHS: UCIIOJIH30BAHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.
[Ipu n3ydeHnn XuMrUr HEOOXOAUMO OCYIIECTBIISATH B3aUMO/ICHCTBUE HA
TOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepua peKOMEHAYETCS U3ydaTh B IPOLECCE MPAKTUYECKOU
NeATEIbHOCTH. BO3MOXKHO BbIJI€JIEHNE OTIEIBHBIX YPOKOB HA PEIICHKE 3a1a4 B
CBSI3M CO CIIO’KHOCTBIO aHanu3a TekcTa o0yyatoumucs ¢ 3[1P. Oprannueckoe
€IMHCTBO MPAKTUYECKON U MBICIUTENBHOMN 1eATEIbHOCTH 00yUaoUIXcs Ha

YpOKax XMMHUU
CNocobCTBYET NPOYHOMY Y OCO3HAHHOMY YCBOEHMIO GAa3MCHBIX XUMUYECKMX 3HAHWUIA 1



ymennit. Oco0oe BHUMaHKE MPHU U3YUCHUH XUMHUH YACISETCS N3yUEHUIO
«CKBO3HBIX» MOHATUHN U (OPMHUPOBAHHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepurara.
[enu u 3agaun u3yyeHus yueOHoro npeamera « XuMus» OOume e u3yyeHus
y4eOHOTro mpeaMeTa « XuMus» npeicTaBieHsl B DegepanbHoi padodeit
porpaMme OCHOBHOTO 00111ero oopazoBanusi. OHU aKTyaIM3UPOBAHBI C YUETOM
HOBBIX TPUOPUTETOB B CUCTEME OCHOBHOI'O 0011IeT0 00pa3oBaHusl,
HaIpaBJICHHOCTU 00YYEHUS HA PAa3BUTHUE U CAMOPA3BUTHE JTUUYHOCTH,
dbopMupoBanue e€ HHTEIUIeKTa U 001Iel KyabTyphl. OOydeHHe YMEHUIO YUUTHCS U
IPOJ0JKATh CBOE 00pPAa30BAHHUE CAMOCTOSITENIBHO B HACTOSILIEE BPEMS SIBIISIETCS
OJTHOM 13 BaKHEHIIHNX QYHKIUI y4eOHBIX TPEIMETOB, B TOM UUCIE U «XUMHUN».
s obyuaromuxcs ¢ 3I1P, Tak ke, Kak U i1 HOPMaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBAaMBAIOIINX OCHOBHYIO 00OpPa30BaTEIbHYIO JOMHUHHUPYIOLIEE
3Ha4YeHHE MPUOOPETAIOT TaKKe IENH, KaK: (OPMUPOBAHNE UHTEIICKTYaIbHO
Pa3BUTON JIMYHOCTH, COTPYAHUYECTBY, CAMOCTOATEIILHOMY IIPUHATHIO PEILECHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;
HaIpaBJIEHHOCTh O0YYEHHUsI HA CUCTEMAaTUYECKOE MTPUOOILIEHUE YUaIIUXCs K
CaMOCTOATEJIBHOM MO03HABATEIBHOM IEATEIbHOCTH, HAYYHBIM U IIPAKTHYECKUM
METOoJIaM MO3HAaHUs, (POPMUPYIOIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XMUMHHU; 00€CTIeYeHHE YCIOBUM, CIIOCOOCTBYIOMIMX IPUOOPETEHUIO
00y4aroLMMUCS OIbITa Pa3HOOOPA3HON AESATEIbHOCTH, IO3HAHUS U
CaMOMNO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUI ), UMEIOIINUX
YHUBEPCAIBbHOE 3HAYECHHE VISl PA3JIMYHBIX BUJIOB J€ATEIbHOCTH;

(bopmHpoBaHrE YMEHUIN OOBSACHATH U OLIEHUBATD SIBJICHUS OKPYKAIOIIET0 MUpa
Ha OCHOBAHHMH 3HAHUU U OIBITA, OJYYEHHBIX NIPU U3YUEHUH XUMHUH;
dbopmupoBaHre y 00yUYalOIUXCs TYMAHUCTUYECKUX OTHOLLIEHUH, TOHUMaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BBIPAOOTKU SKOJIOTUYECKHU LEIECO00pa3HOro
NOBEJICHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIIX COXPAHEHUSI CBOETO
3I0POBbS U OKPY’KAIOLIEN TPUPOJHOMN CPEBI;

pa3BUTHE MOTUBAIIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCITUTaHHMIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MpOGUIIsl U HAIIPABJIEHHOCTH JaJIbHENIIETO
oOyuenusi. Kypc HanpaBiieH Ha pellieHre CIeayomuX 3a1a4, 00eceuynBaonux
peanu3anuio JUYHOCTHO-OPUEHTUPOBAHHOIO U IEATEIbHOCTHOTO MOIX0I0B K
oOyuenuto xumun odyuaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTrO 00111€T0
oOpazoBaHus: GOpMUPOBAHKE MEPBOHAYAILHBIX CUCTEMATU3UPOBAHHBIX
MIPE/ICTABICHUI O BEUIECTBAX, UX MPEBPAILCHUSIX U TPAKTUYECKOM TPUMEHEHUH;
OBJIJICHUE MOHATUHHBIM anmnapaToM U CUMBOJIMYECKUM SI3IKOM XUMUU;
OCO3HaHHE O0BEKTUBHOW 3HAUMMOCTH OCHOB XMMHUYECKON HAYKU KaK 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUECKHUX MPEBPAIICHUN HEOPTAHUUECKUX U
OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBIICHUH KUBOU U HEKUBOU
IPUPOJIbI; YriTyOJeH!e PeACTaBICHUN O MaTepruaIbHOM €AMHCTBE MUPA;



OBJIaJICHHE OCHOBAMU XMMHUECKON TPaMOTHOCTHU: CITIOCOOHOCTHIO aHAIU3UPOBATH
1 O0BEKTHBHO OIEHUBAThH KU3HEHHBIE CUTYyAIIH, CBSI3aHHBIE C XUMHEH, HABbIKAMU
0e30macHOro 00palleHus ¢ BEeIeCTBAMH, UCTIOIb3YEMBIMU B TTOBCEAHEBHOM
KU3HHU; YMEHHUEM aHAJM3UPOBATh U TJIAHUPOBATH SKOJOTUUECKH 0€30MacHOe
MOBECHUE B IEJISIX COXPAHEHUS 3I0POBbs U OKpYKaroie cpeibl; GopMUpOBaHUE
YMEHUHN yCTaHABIMBATH CBS3M MEXKIY pealibHO HA0JI01aeMbIMU XUMUYECKUMHU
SIBJICHUSIMU U TPOIIECCAMU, IPOUCXOISAITUMU B MUKPOMUPE, OOBSICHATH NPUUNHBI
MHOT000pa3us BEUIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHUS BEUIECTB OT UX CBOMCTB; MPUOOPETEHUE OMbITA
MCITOJIb30BAaHUS PA3JIMYHBIX METOIOB U3YUECHHS BEUIECTB, HAOJIIOICHHS 32 UX
NPEBPAILIECHUSIMU IPU TPOBEACHUH HECIOKHBIX XUMHUECKUX 3KCIIEPUMEHTOB C
UCIIOJIb30BaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB; (HOPMUPOBAHUE
MPEICTABICHUN O 3HAYEHUU XUMUYECKON HayKH U PEILIEHUH COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIJIEM, B TOM YHCIIE B TIPEIOTBPAIICHUN TEXHOTCHHBIX U
’KOJIOTHYECKUX KaTacTpod. OcoOeHHOCTH 0TOOPA U afanTaluu y4eOHOro
Matepuana rno xumun O0ydeHue yueOHOMY peaMeTy «XUMUs» HE0OX0IUMO
CTPOUTH Ha CO3JaHUU ONTUMAJIBHBIX YCIOBUH AJISI YCBOCHUS IPOTPAMMHOTO
maTepuaina ooydaromumucs ¢ 311P. bonbioe BHUMaHuE TOJIKHO OBITH yJI€IEHO
0TOOpy yueOHOro Marepuasa B COOTBETCTBUH C IPUHIIMIIOM JOCTYITHOCTH IIPH
COXpaHeHuu o011ero 6a30Boro ypoBHs. OH JOJKEH MO COAECPKAHUIO U 00beMY
OBITh aIanTUPOBAHHBIM 111 oOy4datomuxcs ¢ 3[1P B cooTBETCTBUM C UX 0COOBIMU
oOpa3oBareabHbIMU NOTpeOHOCTAMHU. ClielyeT 00JIerYuTh OBJIaICHUE MATEPUATIOM
obOyuaromumucs ¢ 3I1P mocpencTBoM ero AeTaabHOTO OOBSICHEHUS C
CUCTEMATUYECKAM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKOW B IPUMEHEHUH 3HAHUM
C MCIOJIb30BaHUEM MPHUEMOB AJITOPUTMHU3ALMH U BU3YAIbHBIX OMOP, O0yUEHHUS
CTPYKTYPUPOBAHMIO MaTepuasa. bosbiioe 3HaueHue Uil MOJTHOLIEHHOTO YCBOEHUS
yue0HOro MaTepHasa UMEeT Oropa Ha MEeXIPEIMETHbIE CBSA3U BOIIPOCOB,
M3y4aeMbIX B JaHHOM Kypce, C TAKUMH Y4eOHBIMU TIpeaMeTamu Kak «['eorpadus»,
«Dusukay, «buonorusi». [1o3Bossiss paccmMaTpuBaTh OJIMH U TOT e yUEOHBIH
MaTepual ¢ pa3HbIX TOUYEK 3PEHUSI, MEKIIPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €TI0
Jy4IlIeMYy OCMBICIIEHUIO, O0JIe€ MPOYHOMY 3aKPEIUICHUIO MOJIyYeHHbBIX 3HAHUN U
MpaKkTU4YEeCKUX yMeHui. [Ipyu moaroToBke K ypokaMm y4uTelb JOJIKEH
PeayCMOTPETh (POpMUPOBAHUE Y 00YHAIONUXCS YMEHHUI aHATM3UPOBATh,
CpaBHUBATh, 0000IIATh N3yYaeMblil MaTepUall, IUIAHUPOBATH MPEACTOSLLYIO
paboTy, OCYIIECTBIATh CAMOKOHTPOJIb. HE00X0AMMO MOCTOSIHHO CIEAUTH 32
MPaBUIBHOCTBIO peueBOro oopMIleHUs BbICKa3biBaHui oOyyatomuxcs ¢ 311P. B
CBSI3U C OCOOCHHOCTSIMU MOBEICHUS U JAesATeIbHOCTH, oOyuatommuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTH) HEOOXOUM CTPOKANUIINI KOHTPOIb
COOJIIO/IEHUS TTPaBUJI TEXHUKHU 0€30MAaCHOCTH NIPU MPOBEACHUH JIa0OPATOPHBIX
paboT B XUMUYECKOM KaOWHETE.

[Tpumepnbie BUnbI nearenbHOCTH oOydarommxcs ¢ 3I1P, oOycioBnenubie
0COOBIMH 00pa30BATEIHHBIMU MTOTPEOHOCTSIMU U 00ECTICUYNBAIOIINE OCMBICIICHHOE

OCBOCHHE COJICP>KaHUU 00pa30BaHUS TI0 MPEAMETY « XUMUSD)
CopepxaHve BMOOB AesATenbHocTy obyyatowmxcs ¢ 3P Ha ypokax Xumum



OTIpeENeTCs X 0COOBIMU 00pa30BaTeNbHBIMU MOTPpeOHOCTAMU. [ToMHUMO
mupoko uctoyb3yeMbix B @OIT OO0 obmux 1715 BceX 00yUJaroIuxcsi BUI0B
JESATEILHOCTH CIEAYET YCHIUTD BUbI ACSTEIbHOCTH, ClICHU(DUYHBIC 1151 JaHHOU
KaTeropuu 00y4aromuxcs, s 00ecreyeHust OCMBICIIEHHOTO OCBOCHUS
coJiep>kaHusi 00pa30BaHus 10 MPEIMETY: YCHUICHUE NMPEAMETHO-IPAKTUYECKON
JESATEIbHOCTH C aKTUBU3AIMEN CEHCOPHBIX CUCTEM; YepeIOBaHUE BUIOB
NEeSTEIbHOCTH, 3a/ICUCTBYIOIINX PA3IUYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHUE
MaTepHuaa ¢ OOpOil Ha aJITOPUTM; IIOIIArOBOCTH» B U3yYEHUU MaTepHUaa;
UCIIOJIb30BaHUE JIONOTHUTENIbHOM BU3yalbHOM OMOPHI (TUIaHbI, 00pas3iibl, CXEMBI,
11a0JI0HbI, ONOpHBIE TabmuIlsl). st passutus y obyqaromuxcs ¢ 3[1P ymenus
JieaTh BBIBOJIBI, (POPMUPOBAHUS TPAMOTHOTO PEUEBOTO BHICKA3BIBAHUS
HE0OXOJMMO MCIOJIb30BATh OMOPHBIE clioBa U Kiuniie. Ocoboe BHUMaHHUE CIEAYyEeT
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTEPHANIA: COCTABIEHUE PUCYHOUHBIX U
BEepOAIBbHBIX CXEM, COCTaBJICHHUE TaOIUI, COCTABIIEHUE KiIacCU(PUKAIIUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JIJIs1 KJIaCCU(DUKAIIMY U HATIOJIHEHUE UX
npuMepamu 1 [IpumepHas TemMaTideckasi 1 TEpMUHOJIOTUYECKAS JIEKCUKA
cootBetrcTBYeT ®OIT OOO.

st o6yuaromuxcs ¢ 3I1P cyiecTBeHHbIMU SIBIISIOTCSI IPUEMBI PaOOTHI €
JIEKCUYECKUM MaTepuajioM 1o npeameTty. [IpoBoauTes crienunanbHas padoTa 1mo
BBEJICHUIO B aKTUBHBIN CJIOBaph 00YYAIOIIUXCSl COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemble TEpMUHBI BBOASATCS Ha MOJUCEHCOPHOM OCHOBE, 00s13aTeIbHa
BU3yallbHAA MOACPHKKA, aJITOPUTMBI paOOTHI C ONPEAEIIEHUEM, OTIOPHBIE CXEMBI
JUTSL aKTyaJlu3aliy TEPMHUHOJIOTUU.

Mecto yyebHOro npeamera « XUMHs» B y4€OHOM IJIaHE

B cootBeTcTBUU ¢ DenepanabHbIM rOCY1apCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJAapTOM OCHOBHOI'O 00111eT0 00pa3oBaHus yueOHBIN npeaMeT « XUMUs»
BXOJIUT B MPEAMETHYIO 007acTh « EcTecTBeHHOHAaY4YHbBIC TTPEAMETH» U SIBIISIETCS
00s13aTEBHBIM JIJIS1 U3yUCHHUS.

Y4eOHbIM MJIaHOM Ha €€ n3yueHue oTBeieHo 136 yueOHBIX 4acoB — 10 2 4 B
HeJento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copeprkanue yaeOHOTO TIpeIMeTa « XMMUsD», IpeJicTaBlieHHoe B DenepaabHoit
paboueii mporpamme, cootBeTcTBYeT ®I'OC OO0, pazpadboraHo ¢ yueToM
denepaabHON OCHOBHOM 00pa30BaTEILHOM MPOTPAMMbI OCHOBHOT'O OOIIIETO
o0pa3zoBaHus MO y4eOHOMY MpeaMeTy «XUMHUs», COOTBETCTBYET DenepaibHOM
aJanTUPOBAHHON OCHOBHOM 00pa30BaTENbHON MPOrpaMMe OCHOBHOTO OOLIETr0
o0pa3zoBaHus 00YYAIOITUXCS C 3aICPKKON MCUXUYECKOTO PA3BUTHUS.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUjaMu paboThl B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  OINUCAaHHWE  pe3yJbTAaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopopa B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3 (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¥ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KUCIOPOJa, HAOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMojcHcTBIEe Bojgopoaa ¢ okcuaoMm mead (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOUYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOAHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIC METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OueK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIaM U MepruoaMm.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzammsi MEXNpeAMETHBIX CBSI3€M MPU HM3yUYCHWH XHUMHUU B 8 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCU(HKAIMA, TEePUOJUIHOCTh, HaOIIO/ICHNUE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

dwuszuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUSCKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pM3WYECKHe BEIMYMHBI, €IHHUIIBI
U3MEPEHHsI, KOCMOC, TIJIaHEeThI, 3BE3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpaA U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIC HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMA TEXHHYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIIO/IEHNs TIpaBU  OE€30MacCHOCTH TMPH  OOpalieHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Npo(eCCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NPU U3YYEHUU XUMMH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHHsI PYKOBOJCTBOBAaThCA UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBJieHUs (opmys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacmpeeiCHUE UX MO JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl ONMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(ytakMyc, dheHondTaiend, METUIOPAHK U JPYTHUe).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxImu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHuss  o0pasoBaTesIbHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
ITpakTruyeckas padora Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
s N PHUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX JJIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYECKOI0 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bu6mmoreka [IOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konuaecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM XUMHYECKHX bubmorexa [JOK
HiecTRATIo P https://m.edso0.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/ISIH a3JI0XKCHUS e bubmoreia HOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIIoneaucT. O6o0IIeHe U bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnnoreka [HOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — anemeHT u
npocroe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22
KACI0POJA (pAKILH OKACIEHI, https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TornuBo (HedTh, Yroib U MeTaH).
25 3ar ;13He1§1/1e(11;03 . a, CTI0COOBI Zro bubmmorexa [OK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyduenne u coOupanue KUciopoaa bubmmorexa LHOK
i . p poia, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE ero CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme bubnmoreka [JOK

«[Tonydyenue u cobupanue BoaOpoaa,

https://m.edsoo.ru/ff0d4f42
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HU3YyYEHHUE ETO CBOMCTB)

32

Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

ABorazpo https.//m.edsoo.ru/ff0d542e
Brrancienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 ABHCHHUIO PEaKIIMU HA OCHOBE 3aKOHA bubmorexa [JOK
7P N peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnunoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackliieHHbie
37 u HeHaCBIpeHHLIE aCTBOPBI MH:ICCOBaSI bubmorexa HOK
m PaCcTBOPHL. https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaLs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorera [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubnnoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 CHOCOéB};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa LHOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Ki1accaMu bubnnorexka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00611eHre U crucTeMaTu3alys 3HaHU!
B H https://m.edso0.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
53 [lepuoapl, rpynimbl, MOATPYIIIHI bubnmoreka [JOK
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Crpoenue atomoB. CocTaB aTOMHBIX

https://m.edsoo.ru/00ada52¢c
bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XUMHUYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
pooTpHIl bu6mmoreka [IOK
58 XUMHUYECKUX DIIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 nu
OFHA XHMITHECKAT CBISh https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHas XUMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCHCHDb ORHCIIert https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OxkuciIuTenu u BOCCTAHOBUTENH bubnmoreka [JOK
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https://m.edsoo.ru/00adb076

65 KontponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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