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[TOACHUTEJIBHA A 3AITNCKA

[IpumepHas pabouasi mporpamMma IO XUMHH JJIsi OOYYaIOMIMXCA C 3aJIePKKON
ncuxudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
cCOCTaBlieHa B COOTBETCTBMM C DenepalbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO o0riero obpazoanus (IIpukaz MunnpocBemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IocTULMK Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IlpumepHoi
aJIalITUPOBAHHON OCHOBHOM 00pa30oBaTENIbHON MPOrpaMMOil OCHOBHOTO  OOIIEro
oOpa3oBaHHs OOy4alOUUXCA C 3aJEpPKKOM TCUXUYECKOro pa3BUTUsA (0100peHHOU
pemerneM ®YMO 1o obiemy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manmee — I[TAOOIT OOO 3I1P), IIpumepHoit paboueli mporpaMmMbl Y4eOHOTO MpeaMeTa
«Xumus» (0a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOIIUXCs
IpU TOJYYEHUH OCHOBHOIO OOIEro 0Opa3oBaHUs, C YYETOM pacHpeeieHHBIX IO
KJlaccaM  MpoBepsAeMbIX TpeOOBaHMM K  pe3yJbTaraM  OCBOCHHMS  OCHOBHOM
0o0pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHUsS U SJIEMEHTOB
COJIEpKaHus, PEACTABIEHHBIX B Y HUBEPCAIIBHOM KoJin(ukaTope o xumuu, Konuenuuu
npenojaBanus yueOHOro npeaMera «XuMus», B 00pa3oBaTelbHbIX opranu3anusx PO,
peanu3yIoNIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI.

OO0mas xapakrepucTuka yue0HOro npeamera « XumMusi»

VYuebnsiii npeamer  «XUMHS»  BXOAUT B MPEAMETHYHO  00JacTh
«EcTecTBeHHOHayuHbIE TpEeaMETh». B cuctemMe ecTecTBEHHOHAYy4YHOro 00pa3oBaHUs
XUMUS KaK Y4EOHBIN TIPeIMET 3aHMMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB MIPUPOJIBI,
dbopMHpOBAaHNY HAYYHOW KApTUHBI MHUPA, CO3JaHUM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOJMMBIX Il TIOBCEJHEBHOM >KM3HU, HABBIKOB 370POBOI0 M OE30MACHOTO st
YyelioBeKa M OKpYyXKawlled ero cpeapl oOpa3a XU3HM, a TaKKe B BOCHUTaHHUU
DKOJIOTHYECKOMN KYJIbTYPBI.

YcenemHocTh M3y4eHHsT XUMUHU CBSI3aHA C OBJIAJICHHEM XUMHUYECKUM S3BIKOM,
coOnro/lecHeM MpaBuyl  Oe30MacHOM pabOThl TpPH  BBIMNOJHEHUHM XUMUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€H XUMHUHU C IPYTHUMU MPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTAaHUYECKOW M OPraHUYECKON XUMUHU.
I'maBHOM maeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0Aa30BOr0 KOMILICKCA ONOPHBIX 3HAHHM
M0 XUMHH, BBIPAXEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3pacTy OOYYAIOIIMUXCS U UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxaHnn TaHHOTO Kypca IPEACTaBIEHBI OCHOBOINOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMs, BKIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHUs BELIECTB,
3aBUCHUMOCTM HX CBOMCTB OT CTPOEHMS, IPOrHO3UPOBAHHE CBOWCTB BEUIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUM U ITyTE€H YIIPABICHUS UMH
B LIEJISIX NIOJIYYEHHUS BEIIECTB U MATEPHUAIIOB.

TeopeTHyecKkyr0 OCHOBY M3YUYEHHS] HEOPTaHUYECKON XMUMHUHU COCTABJISET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu



CBEIECHUSMH O CTPOCHHHM aToma, BHJAX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIUH.

B u3ydenun kypca 3HaUMTENbHAS POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHMCAHUIO PE3YJIbTATOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHOi pabOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHON MpoOrpaMMBbl B Mpolecce 00ydeHUs MO3BOJIUT 00YyUYarOIIUMCS
¢ 3IIP ycBOUTH KJTIOUEBbIC XUMUYECKUE KOMITETCHIINU U MTOHATH POJIb U 3HAUCHUE XUMUU
Cpelu ApYruX HayK O MPUPOJIE.

W3ydyeHnne XxumMuu crnocoOCTByeT (POPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33pPEHHUSA, OCBOCHHIO OOLIEHAYyYHBIX METOAOB (HaOMIOAEHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUS HAy4YHbIX
3HAHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBA3SX € mpeameTaMu «OKpyKarolui MAPY,
«Duzukay, «buonorus», «l'eorpadus», «Marematuka» U GOPMHUPYET KOMIIETCHIIUH,
HEOOXOAUMBbIE JIs1 IPOAOJIKEHUSI 00pa30BaHMsl B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydyeHne XuMuUU CHOCOOCTBYEeT pa3BuTHIO y oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHHs, (DYHKIIMOHAIBHOM  TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh HHGOPMAIIHMIO, MPEACTaBICHHYIO B
paznuyHbIX opMax. 3HAYUMOCTh MpeaMeTa I Pa3BUTHUS KU3HEHHOW KOMIIETCHIIUU
oOyuarormuxcst ¢ 3[IP 3akirodaercss B YCBOGHWHM OCHOBBI XHMHUYECKUX 3HaAHHM,
HEOOXOAMMBIX MJIA MOBCEIHEBHOM »W3HM;, HABBIKOB 3JI0POBOTO M 0OE€30MacCHOro Jis
YeJoBeKa M OKPY’KaloIlel ero cpenbl o0pas3a >Ku3HU; (OPMUPOBAHUU KOJIOTMUECKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coaep:kaHue OOYyYEeHHs] MpeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
MpPEAMETOM «XUMHUS» MPEACTABISAECT ONPENEIECHHYI0 TPYAHOCTb JJIsi 0Oy4arouIuxcs ¢
3I1P. D10 cBsI3aHO C OCOOECHHOCTSIMH MBICIHTEIBHON JAEATEILHOCTH, TIEPUOTUICCKUMHU
KOJI€O0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM TaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHSIL.

Jlnst mpeoponeHuss TPYAHOCTEH B HM3yYCHHH YYEOHOTO TMpeaMeTa «XHUMUSD)
HeoOxoanMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepuaia K MO3HaBaTEIbHBIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYyYaromMxcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOIb30BaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXKIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuarna.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJUMO OCYIIECTBIISITH B3aUMOJCHCTBUE Ha
MTOJINCEHCOPHON OCHOBE.

TeopeTtnueckul Marepuall PpEKOMEHAYETCS M3y4daTb B IPOLIECCE MPAKTUUYECKOU
JesTeNbHOCTU. BO3MOXKHO BhIJIETIEHUE OTIACIBHBIX YPOKOB Ha pELICHUE 33]]a4 B CBSI3U CO
CIIO)KHOCTBIO aHanmu3a Tekcta oOyuarommmuca c 3IIP. Opranuuyeckoe eIHMHCTBO
MPAKTUYECKOW ¥ MBICIUTEIBHON NEeATeTbHOCTH OOYYaIoImUXCsd Ha YpOKaX XHUMHH
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0A3UMCHBIX XMMHUYECKUX 3HAHUN U
ymenuil. Ocoboe BHUMaHHE MPU U3YyYECHUN XUMHH YIENISIETCA H3YyYEHUIO «CKBO3HBIX)
MOHSATUHN ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHUaa.



Heau n 3axaun n3yvyeHus y4eOHOro npeamera « XuMHs)

Obwue yenu wu3ydeHHs y4eOHOTro TmpeaMeTa «XHUMHSD» TPEICTABICHBI B
[IpumepHoii  pabGodeil mporpamMmme OCHOBHOTO obOmiero  oOpazoBanusi. OHH
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOuiel KylnbTypbl. OOyueHHe yYMEHHUIO YYUThCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OAHOU U3
BaXHEHUIINX PYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U « XUMUN.

Jns obywaromuxcs ¢ 3IIP, Ttak ke, Kak U JJIsI HOPMATHUBHO Pa3BUBAIOLLUXCS
CBEpPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMHUHUPYIOLIEE 3HAU€HUE TPUOOPETAIOT TAaKUE yeau, KakK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pEHICHUH, CIOCOOHOM
alaliTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

" HampaBJICHHOCTh OOYYEHMs] Ha CHCTEMaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOATENIBHON IO3HABATEIBHON ACSATEIBHOCTH, HAyYHBIM W IPAKTUYECKUM
METOoJaM MO3HaHUs, (OPMUPYIOLUIMM MOTHBALMIO M PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

= oOecrieueHue yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YUAIOIIUMUCS OMbITA
pa3HoO0pa3HON JEeATENbHOCTH, MTO3HAHUSI U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIUX YHUBEPCAIIBHOE 3HAUEHHE JJIs Pa3InYHbIX
BUJIOB ACSITENbHOCTH;

* (opMHpOBaHUE YMEHUI OOBSICHATH U OLICHUBATD SIBJIEHUS OKPY’KAIOILIETO MUpa Ha
OCHOBAHWHU 3HAHUU U OIBITA, OJYYEHHBIX MPU U3YYCHUU XUMUU;

* (popmupoBaHue y OOYyYarOIIMXCS TYMaHUCTHUECKMX OTHOIICHWH, MOHMMAHUS
LEHHOCTU XUMUYECKUX 3HAHUM JIJIsl BBIPAOOTKHU KOJIOTHMUECKH I€I€CO000pa3HOro
NOBEICHUSI B OBITY M TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETo
310POBbS U OKPYXKAKOLIEW NPUPOIHOU CPEBI;

" pa3BUTHE€ MOTHBAalMd K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOGHHS OOIIEYETOBEUYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MpOoGuis U HANpPaBICHHOCTU JalbHEHIIEro
oOy4eHus.

Kypc HanpaBiieH Ha pelieHne cneayomx 3aday, 00eCeUrBaIOUX PEaTu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHMIO XHMHH
obyuatomuxcs ¢ 3I[TP Ha ypoBHE OCHOBHOT'O 00IIEro 00pa30BaHUs:

* (opMHpOBaHME TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX NPEJICTABICHUNA O
BEILECTBAX, MX [MPEBPALICHUSIX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
MNOHATUIHBIM aNapaTOM U CUMBOJIMYECKHUM SI3bIKOM XHMHH;

" OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbl MHOTMX SIBJICHUW JXUBOW M HEXKHUBOU
NPUPOABL; YTIyOJI€eHNE IPENCTABICHUI O MAaTEpUAJIbHOM €IMHCTBE MHPA;



" OBJIQJICHUE OCHOBAMU XUMHUYECKOU TPAMOTHOCTHU: CITIOCOOHOCTBIO aHATM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYaAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e3omacHOro oOpallleHusi C BEIIECTBAMHU, HCHOJIb3YEMbIMU B TOBCEAHEBHOM
KU3HM, YMEHUEM aHAJIM3UPOBAaTh W IUJIAHUPOBATH HSKOJOTUYECKH Oe30I1acHOe
IIOBEJCHUE B LIEJISAX COXPAHEHUS 310POBbS U OKPYKAIOLIEH CpEbl;

* ¢opMHpOBaHNE YMEHHUH yCTaHABIMBATH CBSI3U MEXIY peabHO HAOIIOTaeMBIMU
XAMUYECKUMH SBJICHUSIMA W TPOLECCAMHU, MNPOUCXOMSIIMMHA B MHKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIICCTB, 3aBUCHMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHHS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOMCTB;

" [pUOOPETEHHE OMbITA MCIOJIB30BAHUS PA3TUYHBIX METOJOB M3yUEHHUS BEIECTB,
HAOJIOICHUS 32 UX MPEBPAICHUSIMU TIPU MPOBEECHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA00PATOPHOTO 000PYAOBaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPEJCTABICHUN O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX TpoOieM, B TOM 4YHCIE B NPEIOTBpAICHUU
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpPA M aANTANMH Y4eOHOI0 MATEPHAJIA 10 XUMHUM

OOyueHue y4eOHOMY MpeaMeTy «XUMHUS» HEOOXOJUMO CTPOUTHh Ha CO3AAHUU
ONTHUMAJbHBIX YCIOBUH Uil YCBOEHHUS MPOrPaMMHOIO Marepuaja OOy4arolIUMMHUCS C
311P. Bonpioe BHUMaHHWE JOJKHO OBITH YJEJIeHO OTOOpY y4eOHOro Marepuana B
COOTBETCTBUH C MPUHIUIIOM JAOCTYIHOCTH MPHU COXPAHEHHH OOLIero 6a30BOro ypoBHSI.
OH [1oJKeH 10 COIepKaHUI0 U 00beMY OBITh aIaNTUPOBAHHBIM Tt 0Oy4Jatotuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. ClieryeT 00JIerynTh
oBJajZicHue MmaTtepuasioM ooOyuawommumucs c¢ 3IIP mocpeacTBoM ero JAeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPaTHOW TpPEHUPOBKOM B
MPUMEHEHUN 3HAHUN C HCIOJIb30BAHUEM IPUEMOB ANTOPUTMU3ALMH M BU3YaJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

Bonbiioe 3HaueHue Uisi MOJHOLEHHOTO YCBOGHHSI Y4EOHOrO Marepuajia UMEeT
Ornopa Ha MEXIIPEAMETHBIE CBSI3U BOIIPOCOB, U3Y4YAEMbIX B JAHHOM KYypcCe, C TaKUMH
yueOHbpIMU TipenMmeTramu  kKak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAMH M TOT JK€ Y4YeOHBIM MarepHall C pa3HbBIX TOYEK 3PEHHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIYyYIIEMY OCMBICIEHHUIO, 0oJiee MPOYHOMY
3aKPETUICHUIO TIOJYYECHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHIA.

[Ipy moAroToBKE K ypoOKaM YUHUTEINb JODKEH MPEeayCMOTPETh (hOPMUPOBAHUE Y
oOy4Jaronmxcsi yMEHUi aHaIu3upoBaTh, CPABHUBATh, 0000IIATh U3ydyaeMblii MaTepHall,
IUTAHUPOBATh TMPEJCTOSIIYI0 pPaboTy, OCYIIECTBISATH CaMOKOHTposib. HeoOxoaumo
NOCTOSIHHO ~CJIEIUTh 3a TMPaBUIBHOCTBIO pPeueBOoro oO(OpMIICHHS] BBICKA3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEGHHOCTSIMM TMOBEACHUSIM JEATENbHOCTH oOyuarouuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMIA  KOHTPOJIb
COOJII0/IeHUs TTPaBUJI TEXHUKHU O€30MaCHOCTH MpU MPOBEICHUH Jab0paTOPHBIX paboT B
XUMHUYECKOM KaOuHETE.



IIpumepHbIe BUABI JesiTeJJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTAMH U 00eCIeYUBAIOIINE OCMbICJIEHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMMI»

Conepxkanue BUJIOB JeATelIbHOCTH oOydaroniuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMU 00pa3oBaTeIbHBIMU TOTPpeOHOCTSIMU. [loMuMO IUPOKO
ucrnonab3yeMblx B OOIT OOO o6mmx st BceX 00y4YaroIuXcsi BUAOB JEATCIbHOCTH
CleayeT YCWIUTh BHJBl JCATEIbHOCTH, CIEeUU(PUUYHBIE IS JaHHOM KaTeropuu
OOy4JaroIuXxcs, JIsi 00SCIICYCHHSI OCMBICIICHHOTO OCBOSHUS COJACpKaHUs 00pa30BaHUS
M0 MPEAMETY: YCUJICHUE MPEIMETHO-TPAKTUYECKON NIEITEIHbHOCTH C aKTUBU3AIMEH
CEHCOPHBIX CHUCTEM; YEepelIOBaHUE BUJIOB JEATEIBHOCTH, 3aJCHCTBYIOMIMNX Pa3IUYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOEHHE MaTepualia ¢ ONMOPON Ha aJrOpUTM; «IOIIArOBOCTH» B
M3YYECHUHM MaTepuasia; UCIOJIb30BaHUE JOMOJHUTEIbHOW BU3YyalbHOM OMOpHI (TUIaHbI,
oOpasLibl, CXEMBI, Ia0JI0HBI, ONOpHbIE TabauLbl). {1 pa3Butusa y oOydarommxcs ¢ 311P
YMEHHs JieJlaTb BBIBOJIBI, (POPMHPOBAHMATPAMOTHOTO  PEUYEBOr0 BBICKA3BIBAHUS
HE0OXO0IMMO MCII0JIb30BaTh OMOPHBIEC cIoBa U Kimile. Oco6oe BHUMaHUE CISAYeT
YACIUTH OOYUCHUIO CTPYKTYPUPOBAHUIO MaTepHaia: COCTaBJICHNE PUCYHOYHBIX U
BepOaJbHBIX CXEM, COCTaBJCHHWE TaOJNMI, COCTaBJieHHE KIacCU(PUKAIUU C
0003HaYCHHBIMU OCHOBaHUSMH JUIS KITaCCU(UKAIIMK U HATIOJIHEHHUE UX MPUMEPaMH U JIp.
[IpumepHast TeMaTu4ecKkass U TEPMUHOJIOTMYEcKas Jiekcuka cooTBeTcTByeT OOII
000.

Jns obyuarommxcs ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MpPUEMBI pabOTHI €
JEKCHYECKUM MaTepuajoM To mnpenmery. IlpoBoauTcs cremuanbHas padoTa Mo
BBCJCHUIO B AKTHBHBIH CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TEpMUHBI BBOJSATCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3yasIbHas
MO/IepKKa, aJITOPUTMBI PAOOTHI C OMPEICTICHUEM, OMTOPHBIC CXEMBI IS aKTyaJIn3alluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMusD» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®enepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIET0 00pa3oBaHUs yUeOHBIM MpeaMeT «XUMUS» BXOIUT B
npeaMeTHyo obsacte «EcTecTBEeHHOHay4dHbIE MPEAMETHD U SBISETCS 00s3aTelbHBIM
JUTSl U3yYEHHUS.

Y4eOHbIM MIaHOM Ha e€ u3y4yeHue oTBeJeHO 136 y4eOHbIX 4acoB — Mo 2 4 B
HeJeo B 8 1 9 kaccax COOTBETCTBEHHO.

Copnepxanue ydeOHOTro mpeamera «XuMmus», npeacraBieHHoe B I[IpumepHoii
paboueit nporpamme, cootBercTByeT GI'OC OO0, pazpadortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTesIbHOM MPOTpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHus M0 y4eOHOMY
npeamery  «XuMus», COOTBETCTByeT [IpumepHONW ananTUPOBAHHOM  OCHOBHOWM
o0Opa3oBaTeNbHOM MIpOrpaMMe OCHOBHOIO 00miero oOpa3oBaHUs OOy4YaroIIUXCS C
3a1EPKKOU IICUXUYECKOTO PA3BUTHSL.



COHEPXAHUE YUEBHOTI'O ITPEAMETA « XUMU»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[penmer xumun. Pone xumuu 6 scusznu yenosexa. Tena u Bemecrsa. Gusnueckue
CBOKCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Ynuctoie
BenecTBa u cmecu. CriocoObl paznenenus cmecei. [IpaBuna 6e3onacHoro odopamieHus ¢
BEILIECTBAMU M J1Aa0OpaTOPHBIM 00O0pyJoBaHUEeM. [lousamue o memooax HNO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE D3JIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAast Macca. [IpocTeie U cloKHbIE BenecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckass (opMmyna. BameHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3AKOH
nocmosncmea cocmaea gewjecms. OTHOCUTENBHAs MOJIEKYJIsIpHass Macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne © XHUMHUYECKHE SBJCHHS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEaKIHMM. 3aKOH COXPAHEHUS MAacCChI
BemecTB. Kiaccudukanus XUMUYECKMX peakiuuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeleHus, 0OMEHa).

XUMHUUYECKUM IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOW NOCYAOU, C IMpaBUIaMU
paboTel B nabopaTopuu U npuéMaMu OOpallieHus ¢ J1abopaTOPHBIM 000PY/I0BaHUEM;
U3y4YCHUE M OMHcaHue (U3HYECKUX CBOMCTB OOpa3lloB HEOPTaHUYECKHX BEIIECTB;
HabmoieHre pu3nyeckux (TJIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPaHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCAIINS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE METHON
MPOBOJIOKHU, B3aUMOJICUCTBUE Mejla C KUCIOTOM) SIBIICHHWM, HAOIIOJICHUE U ONUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJECHCTBUE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE KeJie3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHus
cMece (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BHITIAPUBAHUE, JAUCTHUIUISIIMS,
xpomatorpadusi), MPOBEJACHUE OUYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJbTaTOB TPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO3/ITaHHE MOJIEJIEN MOJIEKY (IIapOCTEPKHEBBIX).

BaskHelinmue npeacTaBUTe M HEOPraHUYeCKUX BelleCTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopom — snemMeHT W mpocToe
BelecTBO. HaxoxkaeHrne Kuciopoaa B MpUpoe, GU3NIECKHEe U XUMUISCKHUE CBOWCTBA.
Peakiuu ropeHHs MPOCTHIX U CIOXKHBIX BemlecTB. CIOCOObI MOMYyYeHUsT KHUCIOopoaa B
naboparopun u npomviuiiennocmu. llpumenenune kucimopona. [lonstue 00 okcmmax.
Kpyrosoport kucnopoaa B npupoje. 0301 — aiiompontas Mooupukayus KUciopood.

Tennosou 3¢hgpexm xumuueckou peakyuu, mepmoxumuiecKkue ypasHeHus, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU. TONIUBO: YeOoub U MemaH. 3acpsa3Henue 8030yXa, YCUleHUe

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENILHOM ILiaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEeM H3ydaeMoro MaTepHaia.
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NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOsl.

Bonopon — sneMeHT U mpocrtoe BemecTBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nueckre U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCOoObL noyuenus. [IoHsITHE 0 KUCIOTAaX U COJISX.

KonuuectBo BemectBa. Monbs. Monsipast macca. 3akoH ABoraapo. MoJisipHbIii
00BEM ra3oB. Pacdetsl mo xumudeckoi popmyse. PacueTsl MaccoBOil JOIM XUMUYECKOTO
AJIEMEHTA B COCMHEHUH, KOJMYECTBA BELIECTBA, MOJISIPHOM MAacChl, MOJISIPHOTO 00bema
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee coctaB, cTpoeHHe U MOJIEKYJIBl. Boda kak
pacmeopumens. PacTtBOpel. [lonsamue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACMEOopax.
Ilouamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccoBOM OJHM BEIIECTBA B
pacTBope (NIpPOLIEHTHAs KOHIEHTpamusi). MaccoBas [oyig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
800bl 6 npupoode. 3arpsi3HEHUE NMPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOTHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHu4eckux coeauHeHnt. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpasyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOJOW, Kucimotamu, Imenodamu). OcHoBanus. Kimaccudukanus
OCHOBAHMMW: WIEIOYM U HEPACTBOPUMBIE OCHOBaHMWSA. HomeHknaTtypa OCHOBaHHM.
dusznveckue M XUMHYCCKHE CBOMCTBA OCHOBAaHWUM (B3aMMOJICMCTBHE C OKCHIAAMU
HEMETaJUIOB, KUCIIOTaMH, COJIsIMU). [loyuenue ocHo8anui.

Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMM, HA MIPUMEPE COJITHOM U CEPHOU KUCIIOT), cnocobsl nonyyenus. P akTUBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJIel, cnocobwl nonyveHus,
B3aUMOJICCTBUE COJIEN C METAJUIaMU, KUCIIOTAMM, IIEJI0YAMU U COJISIMU, IPUMEHEHUE.

[Tonarue o0 aM@oOTepHBIX THAPOKCHAAX (HAa TMpPUMEpPe LHMHKA U AIIOMUHUSA):
Xumudeckue ceoucmea (83aumooelicmsue ¢ KUCIOMamu U werouamu, pasilodxceHue npu
HazpeeaHuu) u noaydexue.

['eHeTnueckass CBS3b MEXAY KjlacCaMH HEOPraHWYECKUX  COCIAMHEHUH.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KAUYECTBEHHOE OIPEETICHUE COAEPKaHUs KUCTIOpoa
B BO3/[yXe; MOJYYCHHE U M3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOCHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJIOM U YCIOBHS BOZHUKHOBEHUS U MPEKpaIeHUs: ropeHus (moxapa);
03HAKOMJIEHHE C 00pa3liaMu OKCUOB M OMMCAHUE UX CBOMCTB; MOJYUYCHUE U U3yUYCHHE
CBOMCTB BOJIOpOJia (ropeHue); HaOIoJeHue 00pa3oB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEM pPacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEIECIEHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA;
B3aMMOJIEWCTBHE BOJIbI C METAJUIAMH (HATPUEM U KalbI[MEM) (BO3MOKHO HCTIOJIb30BaHKE
BUJIEOMATEPUAIIOB); OINpEIEICHUE PACTBOPOB KHUCIOT H WIEJNOYEH C TOMOIUIBIO
WHIUKATOPOB; HCCIIEOBaHUE 00Pa3I0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;



HaOIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PacTBOpax KHUCIOT M IIETOYCH;
n3yueHue B3aumojiercTBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIIOTHI, KUCIOT C
METaJUIaM{, pPEaKUWil HEUTpaln3aluH; T[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 paCTBOPA COJIU; PEIIEHUE IKCIIEPUMEHTATIbHBIX
3a/1a4 1o TeMe «BaxkHennme Kiiaccbl HEOPraHMIECKUX COECTUHEHUI.

IMepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenue aToMmoB. XuMu4ieckas

cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKU KJIaCCU(PUKALUA XUMHUUECKUX 3JIeMEeHTOB. [loHsTHE 0 Tpymnmax
CXOJTHBIX AJIEMEHTOB (IIIEJIOYHBIEC U MIEIOYHO3EMETbHBIE METALIIbI, TAJIOT€HbI, THEPTHHIE
rasbl). DnemeHmol, Komopbvle 06pa3yiom amgomeptsvle OKCUObL U SUOPOKCUODL.

Ilepuonnueckuit 3akoH. llepuommueckass cucremMa XHUMUUYECKHX JJIEMEHTOB
1. U. Menneneea. Koporkonepuoanas u orunnonepuooras ¢hopmsl [lepuogndeckoit
cucteMbl xumuueckux aeMeHToB . 1. Menneneesa. [leprobl u rpyrinsl. Pu3znyecKkun
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX snep. Mzomonvl. InekTpoHbl. CTpoeHHUE
ANEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XMMUYeCcKuxX 31emMeHToB Ilepuonnueckoi
cucrembl JI. M. MenneneeBa. XapakTepuUCTMKa XHMHYECKOIO OJJIEMEHTa IO €ro
nonoxenuto B [lepuonnueckont cucreme J[. 1. Menaeneena.

3axonomepHocmu usMeHeHUs C8OUCME IJIeMEHMO8 MAbIX NEPUOO08 U 2IABHbIX
noozpynn, 6 3AaBUCUMOCMU OM AMOMHO20 (NOpA0K06020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus nayku u npaxmuxu. /{. M. Menoenees — yuénwiil u epaxrcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
InekmpoompuyamenbHOCmb amomo8 Xumudeckux snemenmos. IoHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJICHHS] U BOCCTaHOBJIEHUs. OKUCINUTENIN U BOCCTAHOBUTEH.

XUMHYECKUN OKCIEPUMEHT: W3yuyeHHe oOpasiloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJCUCTBUE THAPOKCUA LIMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH;
MIPOBEJAECHUE ONBITOB, WJUTIOCTPUPYIOLIHUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakiuu pa3ioKeHus, COSUHEHHUS ).

MexnpeaMeTHbIe CBA3H

Peanuzauus MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATUM, SIBISAIOIIUXCS CUCTEMHBIMHU Ui OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4yHOI'0 IIMKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAYUHBIHN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CHUHTE3, KiIaccu(uKauus, NEpPUOAUYHOCTb, HAOIIOJAEHHE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIIHJ, WU30TOIbI,
pPaIMOaKTUBHOCTb, MOJIEKYNa, SJCKTPUUECKU 3apsii, BEIIECTBO, TEJO0, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (PU3NYECKUE BEIWYHHBI, CTUHUIBI U3MEPEHUS,



KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonorus: orocunres, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPATBI, TOPHBIC TIOPOIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOTTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepuoguuecknii 3akoH. Ilepuoanueckas cucTeEMa XHUMHYECKHX JJIEMEHTOB
. WU. MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIUS, KAIBLUSA U UX COCIUHECHUI B
COOTBETCTBHM C MOJIOKEHHUEM 3JIEMEHTOB B [leproinueckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XHUMHYECKON CBSI3U. THIBI KPUCTALTMYECKUX
PELIETOK, 3A8UCUMOCMb CEOUCME BeUjecmed Om Muna KpUCmailiudeckol peuémxu u
8UOA XUMUYECKOU CBA3U.

Knaccuduxaiuys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBHAJIbHAS). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJlaccam
HEOPraHMYECKUX COCIUHEHUM, TeHeTUUECKas CBSI3b HEOPraHUUECKUX BEIIECTB.

Knaccudukaiys XuMUYECKUX peakiil Mo pa3IMuHbIM MpU3HaKaM (110 YHUCIY U
COCTaBY YYacCTBYIOIIMX B PEaKIUM BEIIECTB, MO TEIIOBOMY 3P (DEKTy, MO U3MEHEHUIO
CTENIEHEH OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 00pamumMocmu, nNo YUaACmuro
Kamanuzamopa). K30- U SHAOTEPMUYECKUE PEAKIUU. Tepmoxumuieckue ypagHeHusl.

Ilonamue o cxopocmu xumuyeckou peakyuu. llonamue 06 obpamumbix u
HeoOpamuMoblx Xumuyeckux peakyusx. Illonamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peaxyusx. Ilonamue o xumuueckom pagnogecuu. CmeweHue Xumuiecko20 pasHo8ecusl.
Daxmopewl, erusAOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJONCEHUE XUMUUECKO20
PasHogecusl.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkuuu, 3JIEKTPOHHBIN OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTENBHOM peakunu. CocTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUH C UCTIOIb30BAHUEM METOA JIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLMALNU. DJIEKTPOIUTUYECKAS TUCCOLUALIUS.
DNEKTPOJIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHUOHBI. Mexanusm ouccoyuayuu eeujecma
C pa3UYHbIMU 8UOAMU XUuMudeckot ceasu. [lonamue o cmenenu ouccoyuayuu. CUbHbIE
1 cia0bble DIIEKTPOITUTHI.

Peakiimm moHHOTO OOMEHA. Y CIOBHUS MPOTEKAaHUS PEaKIMii HOHHOTO oOMEHa J0
KoHUA. [TosHBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakInil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM W COJi€il B CBeTE TMPEACTaBICHUN 00 dIEKTPOIUTHICCKOM
nucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTUOHBI W AHUOHBL:
XJopua-, Opomua-, womuA-, cyiabdar-, kKapOoHat-, cuinukar-, (ocdar- aHHOHBI
THJIPOKCH/I-UOHBI; KATHOHBI aMMOHHSI, MarHUs, KaJIbITUs, aTIOMUHUS, xee3a (2+) u (3+),
Menu (2+), uHKa, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN DKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAMU KPHUCTAJUIMYECKUX
pPEHIETOK HEOPraHMYECKUX BEILECTB — METAJUIOB U HeMeTaJuloB (rpadura U anmasa),
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CIOXKHBIX BEIIECTB (XJIOpUJA HaTpus), UCCIEAOBAaHUE 3aBHCUMOCTH CKOPOCTHU
XUMUYECKON peakmuu OT BO3JCUCTBHS Pa3IWYHBIX (PAKTOPOB; HCCIEAOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, IPOLIECCA TUCCOLMALNKI KUCIOT, EI04YeH 1
coiiei  (BO3MOXXHO HCIOJB30BAHME BUJIEOMATEPHUANIOB); TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKUA TMPOTEKAaHUs peakiil MOHHOro oOMeHa (0Opa3oBaHMe
ocajika, BbIJIEJICHHE ra3a, 00pa3oBaHUE BO/Ibl); OMBITOB, WLIIOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUil  (rOpeHue, peakiuu  PaslIoKeHHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAaYeCTBEHHBIX
peaKuuii Ha HOHBI; PEIICHUE PKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJibl 1 MX COeAMHEHUSA

OOmiast  xapakTepucTuka TajmoreHoB. (OCOOEHHOCTH CTPOCHHUSI  aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u puandeckrue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYEeCKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIaMH,
HEMETAJUIAaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). XnopoBomopod. CoisgHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, noayueHue, NOpPUMEHEHUE. [leucmeue xiopa u
X710p08000pooa Ha oOpeanusm yenogeka. BaxkHeWlne XJIOpUAbl U UX HAXOXKIECHUE B
pUPOJE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHMCJIOPO/JIa U Cepbl. XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenne u ¢uU3MUECKUE CBONCTBA IMPOCTHIX BEIIECTB — KUCIOPOAA M CEPBHI.
AmnotpornHble  MOIU(HUKAIIMKA KHCIOPOJAa M CEphl. XHWMHUUYECKHE CBOWMCTBA CEPHI
(B3amMoOJelCcTBHE C Hememanlamu — BOJAOPOJOM H KHUCJIOPOJOM, METaJUIAMM,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBONOPOA: CTPOCHHE,
du3nueckue U XMMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIILHBIE CBOMCTBA).
Oxcunpl cepbl Kak MPECTABUTETN KUCIOTHBIX OKCUI0B. CepHas KuUciIoTa: pundeckue
U XxuMmuyeckue cBoicTtBa (oOmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBEHHasl peakuus Ha cyib(aT-uoH. CepHUCTas KUCIOTA. Xumuueckue peaxyuu,
nedxcawjue 8 OCHO8e NPOMBIUIEHHO20 CHnOCobA NOJYYeHUs CepHOU  KUCTIOMBb.
Haxoxnenue cepol 1 €€ coenuHeHun B ipupoe. [IpuMeHenne cepol U €€ COETUHEHNH B
ObITYy M B TMPOMBINUICHHOCTU. Xumuuyeckoe 3azpsa3HeHue okpycaouel cpeobl
COCOUHEHUSMU cepbl (KUCTIOMHbLE 00HCOU, 3a2PA3HEHUEe 8030YXA U 8000EMOB), CHOCOObL
€20 npedomepaeHus.

OO6mast xapakTepucTUKa 3J1IeMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azora u pocdopa, XxapakTepHbIe CTSIICHH OKHCICHUS.

A3oT, pacmpocTpaHeHHE B Tpupojae, (Pu3WUecKkue W XUMUYECKHE CBOWCTBA
(B3auMoOJENCTBHE C METAUIaMHM M HEMETalIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
KpyroBopor azora B mpupone. AMMmuak: (GU3NYECKHE U XHUMHYECKHE CBOWCTBA
(oKHuCIEeHHNE, OCHOBHBIE CBOMCTBA BOJIHOI'O pacTBOpa), noyueHue u npumenenue. Conu
aMMOHUSL: COCTaB, (PM3MUYECKUE U XUMUUECKHE CBOMCTBA (pa3yioKeHUe, B3aUMOJICHCTBHE
co Ienoyamu), npumeHeHue. KadecTBeHHas peakids Ha HOHBI aMMOHUS. A30THas
KHCJIOTa, €€ (Qu3nueckue W XHUMHYECKHE CBOMCTBa (oOmme | crnernuduueckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras kuciiora. Mcnonb3oBaHuEe HUTPATOB U
COJIE aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX YI00peHHi. Xumuueckoe 3azpsaznenue
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OKpYHCaloweli cpeovbl CoOeOUHEHUAMU a30ma (KUCIOmMHble 00HCOU, 3a2ps3HeHUe 8030YXa,
nou8wvl U 6000EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, GU3NIECKUEe U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMHM, HEMETaIaMH, KOHYEHMPUPOBAHHbIMU
asomnou u ceprou kucromamu). Oxcun ¢ochopa (V), oprodochopHas kuciora:
duznueckue M XMMHYECKHE CBOWCTBA, noayuenue. Illowamue o0 MuHepanibHbix
yooopeHnusax: Humpamsl u gocgamol. Ilonamue o komniekcHvix yooopenusax. O0mas
XapakTepucThka 31eMeHTOB [VA-rpynmbel. Oco0eHHOCTH CTPOCHHS aTOMOB yIiiepoja u
KpeMHUSl. BaneHTHOCTP W XapakTepHbIE CTEMEHU OKHUCIICHHS aTOMOB YIiepojaa u
KpeMmHus. Pactipoctpanenue yriaeposaa B IpUPOE, XapaKTEPHbIE CTEIIEHU OKUCICHUSL.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), GuUMYECKue U
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOICHCTBHE C METAIJIaMH, HEMETAIJIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). ApncopOuus. Kpyrosopor
yraepoja B npupojse. OKCuapl yriepoja, ux (PU3nYecKue U XMMHUYECKHE CBOWCTBA,
MOJIyYCHHE U TIPUMEHEHHUe, JCHCTBHE Ha OpraHu3M 4elloBeKa. JKojlocuuecKue
npoobaemvl, cés3aHuble ¢ okcuoom yeaepooa(lV), eunomesa enobanrbhoco nomenneHust
KIUMama, NAapHukoswli 3¢@gexkm. YTONbHAs KHUCIOTa U €€ COoJid, UX (U3UYECKUE U
XUMUYECKUE CBOMCTBA, noyueHue u npumernenue. KauectBeHHasi peakiys Ha kKapOoHaT-
noHbl. Vcnons3oBaHre KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEJILCKOM
XO35HCTBE.

OOmue mpeactaBieHus 00 OCOOCHHOCTSAX COCTAaBA U CTPOEHUS OPraHUYECKUX
COoeIMHEHUN yriepoja (Ha mpuMepe MeTaHa, dTUIeHA, ’TAHOJa, YKCYCHOU KUCIOTHI. Hx
cocmas u xumuveckoe cmpoenue. Knaccugurayusn opeanuveckux gewyecms. Ilonstue o
OMOJIOTHYECKH BaKHBIX BEIECTBAX: JKHUpaX, OCNKaX, yIiIeBOAaX — U UX POJIH B )KU3HU
qyenoBeka. MamepuanibHoe eOUHCME0 OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHUII.

KpemHuuii, ero ¢Qusnueckue ¢ XUMHUYECKHE CBOWCTBA (Ha mpuUMepe
B3aMMOJICUCTBHS C METaJUIAMH U HEMETAJNIaMH ), noJyderue u npuMenenne. Coedunernus
KkpemHusi 8 npupode. Qbwue npedcmasienus oo oxcuode kpemuusa(lV) u xpemmuesoii
kucnome. Cunukamel, pusuyeckue u Xumuieckue ceotcmaea, NoyyeHue u npuMeHeHue 8
ObIMY, NPOMBIULIEHHOCIU (8 MEeOUYUHCKOU, 2JeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNOIBL30BAHUSL CIPOUMETILHBIX MAMEPUATO8 8
NOBCEOHEBHOU HCUZHU.

XUMUYECKUN JKCIEPUMEHT: HW3Yy4YeHHE OOpaslloB HEOPTaHWMYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI; MTPOBEACHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHUI-WOHBI U
HAOJIFOICHUE TPU3HAKOB WX IIPOTEKAHUS; OIBITHI, OTpakaromue Qu3nyeckue u
XUMHYECKHE CBONCTBA TaJOTEHOB M WX COCIWHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  o0pa3uaMu  XJOpUIOB  (TaJOre€HUIOB);
O3HAaKOMJIEHHWE C oOpa3liaMHu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHANIOB); HaOIOZeHHE TMpolecca OOyTrIMBaHUS caxapa MOJ JACWCTBUEM
KOHIIEHTPHUPOBAHHON CEPHON KHUCIOTHI; M3yUYEHHUE XUMUUYECKIX CBOMCTB pa30aBiIeHHOMN
CEPHOU KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOW pPeakiuy Ha Cyib(aT-uoH U HAOII0IeHNE
MpU3HaKa e€ MPOTEKaHUsI; 03HAKOMJICHHE ¢ (DU3UYECKUMU CBOMCTBAMU a30Ta, dhocdopa
U UX COEIMHEHM (BO3MOKHO MCIOJIb30BaHNE BUICOMATEPHAIIOB), 00pa3IiaMy a30THBIX
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u pochopHbIX yIOOpEeHUIt; TOTyYeHHE aMMUaKa U U3Y4YE€HHE €r0 CBOMCTB; MPOBEICHHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdaT-MOH M U3yueHUE NMPU3HAKOB HX
OPOTEKaHUsl, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MEIbIO
(BO3MOKHO HMCHOJIb30BAaHUE BUICOMATEPHUATIOB); U3yUYEHUE MOJEIEH KPUCTALIIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOpOLUU PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPOHCTBOM IPOTHBOras3a; IOJyuyeHUE
YIJIEKUCIIOTO Ta3a U M3Y4YEHHME €ro CBOMICTB; MPOBEACHHUE KAYECTBEHHBIX pEakUUi Ha
KapOOHAT- U CWJIMKAT-UOHBI U M3Y4YEHHME NMPU3HAKOB MX MPOTEKAHHUS; O3HAKOMIICHHUE C
OPOAYKIMENW CHIMKATHOW IMPOMBIIUIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHenire HEMETAIIIbl U UX COCTUHEHUSY.

MeTaJiibl 1 MX COCAMHEHUSA

OO01ast XapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxkenus B llepuoanueckon cucreme xumudeckux annemeHToB [[. . MenneneeBa u
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBs3b U METalUIMYecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKHUM PN HANPSHKCHWM METAJUIOB.
du3nyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, KkucioTtamu). Obwue cnocodovl noayuenus memannog. llonamue o koppo3zuu
Memainios, OCHOBHble Cnocobvl 3aujumul ux om kopposuu. Cniagvl (cmanb, 4yeyH,
O0OpANOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCHIU.

[Ilenounsle MeTaiuibl: MOJIOXKEHUE B llepmoanueckod cHUCTEME XHUMHUUYECKHUX
anemeHToB [l. 1. Menneneesa; ctpoenue aroMoB. Haxoxnenue B npupozae. Guznueckne
U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI M TUIPOKCUIBI HATPUS
v Kanus. [IpumeHeHune menoYyHbIX METAUIOB U UX COCIUHEHUM.

[IlemoyHO3eMENBHBIE METAJIBI MATHUM M KAIBLHK: MOJIO)KeHUE B [lepruoanueckoit
cucTeMe XuMu4eckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHUE UX aTOMOB; HaXOKICHUE
B npupone. Pu3nyeckue M XMMHYECKHME CBOWCTBA MarHus W Kanblus. BaxnHenmme
COCMHEHUs Kajblus (OKCHUI, TUIPOKCHUI, COJH). Kécmrxocmb 60061 u cnocobwl eé
YCMpaHeHus.

AJIIOMUHUN: TI0JI0KeHHE B [lepuoanuecko CUCTEeME XHUMHUYECKUX DJIEMEHTOB
. W. MenneneeBa; CTpOCHME aToOMa; HAXOXKAEHHUE B mpupone. Dusnyeckue u
XUMUYECKHE CBOMCTBAa afOoMUHMS. AMQOTEpHBbIE CBOMCTBA OKCHJIA M THAPOKCHIA
AJFOMUHMUSL.

Kene3o: monmoxenue B Ileppoanyeckol CUCTEME XHMHUYECKUX BJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMma; HaxOXKAEHUE B mpupoje. Pusnyeckue u
XUMUYECKUE CBOMCTBA Keye3a (B3auMOJEHCTBUE C METAUIAMU, KUCIOTAMU U COJISIMH).
Oxkcuppl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noIyUeHUe.

XUMHYECKHUH SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METAJIOB U CILIABOB, UX
(bu3NYeCKUMU CBOWCTBAMH, HM3YYCHHE PE3YyJIbTATOB KOPPO3UH METAIOB (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHAIOB), OCOOCHHOCTEN B3aUMOJACUCTBUS OKCHJIA KaIbIUsS U
HATpPHs ¢ BOJIOM (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPUAIIOB); UCCIIEI0BAHNE CBOWCTB
AKECTKOM BOJIBI; MPOIECCa TOPEHUs >Kelie3a B KUCIOopoze (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIM HA MOHBI (MAarHus,
KaJIblus, amroMuHus, nuHka, kene3a(ll) u sxenesa(Ill), meau(1l)); nadmronenue u
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OMHCaHWE MPOLECCOB OKpPALIMBAHUS IUIAMEHM HMOHAMHU HAaTpus, Kalus U KaJbLus
(BO3MOKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HCCIEAOBaHNE aM(OTEPHBIX CBOICTB
TUJIPOKCUA AIFOMUHUS U THIPOKCUIA [IUHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/a4 110
TeMe «BakHelre MeTauTbl U MX COSIHMHEHUS.

Xumusn u okpyxcarouwas cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 6 no8CeOHeBHOU
JoHCU3HU  yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyuii 68 Owimy. Ilepsas nomowp npu XUMUYECKUX — 0HCO2AX
u ompasnenusx. OCHOBbL IKOIOUUECKOU 2PAMOMHOCIU. XuMuyeckoe 3acpsi3HeHue
oKpycaoweli cpedwvl (npedenvhasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peUleHUU IKOTI02UYeCKUX NPOoOIieM.

Ilpupoonvie ucmoyHuxu yeneeoo0opooos (yeoib, NpupooOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux pob 6 ObIMy U NPOMbIUULIEHHOCHIU.

Xumuueckuui dKCnepumeHm: u3yyeHue oopazyo8 Mamepuaios (Cmekio, Cniasvl
Memanios, NoaAUMepHvle MAmepuaisl).

Me:xnpeamMeTHble CBA3M

Peanmnszannss MeXIpEeOMETHBIX CBSI3€M NpPU M3YYEHHH XHMMUM B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIb30BaHME KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATUH, SBISIFOIIMXCS CHUCTEMHBIMU JUISl OTHEJBHBIX IPEAMETOB ECTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4HbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpuS,
aHaJu3, CHUHTE3, KiIaccuuKauus, NEPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMpOBaHUE, M3MEPEHHUE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUJA, U3OTOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUNA 3aps]l, TPOBOJHUKH, MOITYIPOBOIHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KpHUCTAJUIMYECKash pElIETKa, CIUIaBbl, (PU3HUYECKHUE
BEJIMYMHBI, €AUHUIBI H3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAJIbHBIC
yI00pEeHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

[IpumepHbIe TeMbI NPAKTHYECKUX PADOT:

1. JlabopatopHoe o6opyaoBaHME€ U TpueMbl oOpameHuss ¢ HuM. [IpaBuia
0e301acHoi paboThl B XUMUUYECKOM JTabopaTOpuH.

2. OuncTKa 3arpsS3HEHHON TOBAPEHHOM COJIH.

3. [Ipu3Haky MpoTeKaHUS XUMHUIECKUX PEAKITHIA.

4. TlomydeHre KUCIOPO/ia ¥ U3YYCHHE €T0 CBOMCTB.

5. [lomyuenune BOIOpOAa U N3yUEHUE €r0 CBOWCTB.

14



6. IIpuroroBieHue pacTBOPOB C OIMpPEAEICHHON MacCOBOW J10JIe paCTBOPEHHOTO
BEIIIECTBA.

/. Pemenue »sKcriepuMEHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COEAUHEHUI.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIEC peakllMi Ha HOHBI B PACTBOPE.

10. Tlonyuenue aMMHaKa U U3y4€HUE €r0 CBOUCTB.

11. Tlony4yeHue yraekuclIoro ra3a u u3y4eHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 no TeMe «Hemeramsr IV — VI rpynn u
UX COCITUHEHUIY.

13. Penienuie sSKkCiepUMEHTANIBHBIX 33/1a4 TI0 TeMe «MeTalibl U UX COSAUHEHUS.

[Ipn mpoBeneHHHM TPAKTUYECKONM pabOThl KaXKIbIM €€ JTal BBINOIHICTCS

oOyuatomumucsa c¢ 3IIP Bmecte ¢ yuuTenemM W MOj €ro pykoBojacTBoM. Ha mocke
00s13aTE€JIbHO BBIBEIIMBAIOTCS TMpaBWia TEXHUKUA O€30MacHOCTH, COOTBETCTBYIOIIME
JAHHOMY BHUJYy paOOThI, JAaeTCs NpaBUJIbHAs 3amuch (OPMyn U yKa3bIBAeTCS LEIb
npoBeieHust padboThl. [Ipn HEOOXOAUMOCTH AAETCS BU3YAJbHBIA AJITOPUTM BBIITOJTHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCHUCTBUM U
MOJIY4YE€HHOTO pe3yJbTaTa.

IIpMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIEC MATEPHUAJIBI 10 XUMHHU

Jlnst opraHu3auuy NPOBEPKU, y4€Ta U KOHTPOJIS 3HAHMM OOydarolMxcs 10
MpPEAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOATENbHbBIE pA0OThI, 3a4€THI,
MpaKkTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3ylbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnasercs MeTon NOJUMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEPTAMHU
ABJISIIOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  MHAMBUAYyaTW3allMd  3HAHUH,
CPaBHHUTEIHHO MaJible 3aTPAaThl BPEMEHU U TpyJa Ha MIPOBEPKY OTBETOB 00YYAIOIIUXCS.

Jst oOyuaroruxest ¢ 3[IP Bo3MokHO u3MeHeHHE (OPMYIUPOBKH 3aJaHUM Ha
«TIOIIATrOBYIO», aJanTalysl IMpeaaraeMoro o0y4arolmemMycs TECTOBOTO (KOHTPOJIBHO-
OIIEHOYHOT0) MaTepHhalia: HCMHOJb30BAHUE YCTHBIX W THUCbMEHHBIX WHCTPYKIIUH,
YIOPOIIECHNUE JJIUHHBIX CIOKHBIX (OPMYIUPOBOK MHCTPYKUMH, pEIIEHHE C OMOpoil Ha
alropuTM, 00pasell, UCIOIb30BaHUE CITPAaBOYHON MH(MOPMAIIHH.

KouTposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

Konmponvnaa paboma Ne 1. TlepBoHauajabHble XUMUYECKHUE MOHSATHS.
XUMHUYECKHUE DJIEMEHThI. XUMUYECKUE POPMYJIIbI U YPaBHEHUSI.

Konmponvnaa paboma Ne 2. Tlepuogudeckas CuCTeMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumudeckas CBsI3b.

Konmponvnasa paboma Ne 4. Kucnopoa. Oxcunsl. ['operne. Bogopoa. Kucnotsr.
Conn.
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Konmponvnasa paboma Ne 5. O60011eHIE CBEACHUN 0 BAXHEHIINX KJIaccax
HEOPTaHWYECKUX COCTMHCHUM.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. Hemetaibl.

Konmponvnas paboma Ne 8. Metaiisl.

Konmponwvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTaHUYECKOU XUMUHU.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHIMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh C pe3yJibTaTaMHu MPUMEPHON paboyel mporpaMmbl
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HAUMMBIMU SBJISIFOTCSL:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBAIIMS K O0YUCHHIO U LIeJICHANpaBICHHON MO3HABATEIBHOM 1eATEeIbHOCTH;

YCTaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpUEHTALUsS Ha MpaBWiIa UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
NOBEACHUS IPU B3aUMOJCHCTBUU C XUMHUUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IpaKTHYECKOoe U3yyeHue npodeccuil U TpyJa pa3IudyHOIo poja, B TOM UYKCIE Ha
OCHOBE MPUMEHEHUs M3y4aeMoro IMpEeAMETHOro 3HaHus (Hampumep, JabOpaHT
XHMHYECKOTO aHaJIN3a);

YBaXEHUE K TPYAY U PE3YJIbTATAM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY HIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPAaCKTOPUM OOpa3oBaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOIO OTHOIICHUS K TPYY;

OCO3HaHHUE CBOETO MOBEJIEHUS C TOUKU 3PEHUS ONACHOCTU MM 0€301acHOCTH AJis
ce0s WK TSl OKPY>KAIOIINX;

OCHOBBI JKOJIOTUYECKON KYJIbTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPHUEHTUPOBAHHOM
MPAKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHWE TOCIEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHUS
QJKOTOJIsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega i (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYyallMM HA OCHOBE MEPEHOCA MOJYYEHHBIX B
X0J1e 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUIO, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCIOJIB30BaTh HYKHYI0 HH(OPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOU CUTYyaluu.

METANPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISITh CpaBHEHUE, KIACCU(PUKAITUI0O XMMUYECKUX BEIIECTB 0 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJIsI YKa3aHHBIX JIOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKJAEHUE MOCJE MPEABAPUTEILHOIO aHAIN3a, BKIIOYAIOIIIECE
YCTaHOBJICHHE TPUYNHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISIBIIATH JAeUIUTHI HMHPOPMAIUU, JTAHHBIX, HEOOXOAMUMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh HH(POPMAIIUIO U3 OJHOTO BUAA B APYroi (TaOIHIy B TEKCT U
mp.);

co3/aBaTh, MPUMEHSTh U TIPEOOPA30OBBIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M MIO3HABATEIBHBIX 33]71a4 C MIOMOIIBIO Me1arora;

C TMOMOIIIBIO TeIarora MPOBOAUTh XUMHUYECKHUNA OTIBIT, HECIOKHBIA KCIIEPUMEHT,
JUTSI yCTAaHOBIICHUS OCOOCHHOCTEH 00BhEKTa N3yUEHUS, MPUINHHO-CIICICTBEHHBIX CBS3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI IO PE3YJIbTATAM MPOBEJECHHOTO HAOIIOICHMUSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MIOCJIC/ICTBUS;

UCKAaTh WJIM OTOMpaTh MH(POPMAIUIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
PEJIOKEHHON yueOHOM 3a7]au1 U 3aJIaHHBIX KPUTEPUEB.

Osnadenue ynugepcaibHuIMu yUeOHbIMU KOMMYHUKAMUBHBIMU OCIICHBUAMU

OpraHU30BbIBaTh y4eOHOE B3aMMOJIEUCTBHUE B IpyIine (ONpenessTh o0Iue e,
pacnpenesnsiaTb POy, 1I0roBapuBaThCs APYT C APYTOM U T. 1.).

C TIOMOIIIBIO TIEeJarora Wik caMOCTOSATEILHO COCTABJISITh YCTHBIE U MHUChbMEHHBIC
TEKCThl C HMCIOJB30BAHUEM HILTIOCTPATUBHBIX MATEpUAJIOB MJIsi BBICTYIUICHUS TEpe
ayJIUTOPHUEH;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JACSATEIBbHOCTH C
VUHTEIIEM U CBEPCTHHKAaMU; pabOTaTh WHIAWBHUAYAJIbHO W B TPYIIIE: HAXOAUTH 0OIIee
pelieHue W paspemaTb KOH(PIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIMM M ydeTa
WHTEPECOB; (OPMYITHPOBATH, APTYMEHTHPOBATh M OTCTAaNBaTh CBO€ MHCHUC;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOAYKT, MPUHUMATH U Pa3IeisiTh
OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTUETA TIEPE]T TPYIIIOi.

Osnadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

oOHapyxuBaTh M (QOPMYIHPOBATH YUEOHYIO MPOOJIEMy, ONPEHeNsiTh Iehb
y4eOHOM JIeSITCILHOCTH;

BJIAJI€Th OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKU, TIPUHATUS pPEHICHHH WU
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM M MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCHUTH CBOM JICUCTBHS C IUIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEM JEATEILHOCTH B TMPOIECCE AOCTIKEHHUS pe3yJibTara, OMNpPENesiTh
CIoCcOOBI ICUCTBUI B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSAIOLIECHCS CUTYallUEH;

JaBaTh aJCKBATHYIO OIICHKY CHUTYyallMd W Tpejjaratb IUTAaH €€ HW3MEHCHUS,

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH TIPH PEIICHUU y4eOHOMN
3a/1a4u;

MOHUMATh TPUYHMHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMblld pe3yibTaT
NEeSATEIBbHOCTH, ONPENEIATh MO3UTHUBHbIE HM3MEHEHUS W HampaBieHHs, TpeOyrolue
najapHenIenl padoThl;

OCO3HAHHO OTHOCUTKCA K IPYrOMY YEJIOBEKY, €Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB MO OCBOCHHUIO 0053aTEILHOIO COJIEp KaHUs,
YCTAHOBJICHHOTO JIaHHOW NPUMEpPHON paboueill mporpamMMoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue s y4eOHOTro peaMeTa
«Xumus», BUAbL JEATEIBHOCTUA MO TOJYYEHHIO HOBOTO 3HAHHWSA, €r0 MHTEpIpETalHH,
IpeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX:

® MPE/ACTABICHUE O 3aKOHOMEPHOCTSAX M TO03HABAEMOCTU SIBIICHUW MPUPOJIBI,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK O0JacTH

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KyJIbTYyphl M MPAKTHICCKOM

NeSATETLHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMAHNE MECTa

XUMHUH CPEIA IPYTUX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMHU MOHITHIHOIO anmapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS
cocTaBiieHUs] (POPMYyJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKHUX
peakuuii (C omopoll Ha ajIropuTM Yy4eOHBIX JECUCTBHII); BIAJECHUE OCHOBAMU
xumudeckoit HomeHknaTypbl (IUPAC 1 TpuBHalIbHOM) M YMEHHUE UCTIOJIB30BATh €€

JUISL pelieHus] y4eOHO-TIO3HABATEIbHBIX 3a7a4 C IMOMOIIBIO YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJCNIU [IJIsi OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OTIOPOU Ha OMPE/ICICHUS;

® TIPE/ICTABIICHUE O CUCTEME XMMUYCCKUX 3HAHUA U YMEHHUE C TTOMOIIBI0 YIUTEIISI

MPUMEHATh CHCTEMY XHWMHUYECKMX 3HAHWW JJI1 YCTAHOBJICHHUS B3aWMOCBS3EH

MEXIy W3YYECHHBIM MaTepHUaJIOM M TPU TOJYYCHUH HOBBIX 3HAHWHA, a TaKKe B

MPOIIECCE BBITIONHEHUS YYCOHBIX 3aJaHW W TP padoTe ¢ HCTOYHHUKAMU

XUMUYECKON MHPOPMAIIMH, KOTOPasi BKIFOYACT:

BOKHEUIITNE XWMUYECKHE TOHATHS: XMMUYECKHM JJIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, IMPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECh,
OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJSpHas MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKash peakiusi, pPEaKklUd COCTUHEHUsS, PEaKIUH PAa3JI0KEHUs, PpPEeaKIuu
3aMEIICHHs], peaKIuu 00MeHa, TeTuioBON A((PeKT peakinu, 3K30- U SHIOTCPMUUCCKHE
peaKkIum, pacTBOpP, MaccoBas JIOJISI XUMHUYECKOTO 3JIEMEHTa B COCAMHCHHH, MacCOBas
JI0JIS ¥ TIPOIICHTHAS KOHIICHTPAIIMs BEIISCTBA B PACTBOPE, AAPO aTOMa, dJICKTPUUSCKUN
CIIOW aToma, aTOMHas OpOWTalb, paJuyC aTOMa, BAJICHTHOCThb, CTCIICHb OKHUCIICHHSI,
XUMUYECKasT CBSA3b, DJICKTPOOTPHUIATEIIBHOCTD, MOJISIPHAS M HEMOJSpHas KOBAJCHTHAs
CBsI3b, MOHHAS CBS3b, METAJUIMYECKAs CBs3b, KPHCTAIMYECKas pelmreTka (aToMmHasd,
WOHHAS, METaJUIMYecKasi, MOJICKYJIspHas), WOH, KaTHOH, aHWOH, JJICKTPOJUT W HE
AIEKTPOJUT,  DJICKTPOJUTHYECKAs  JHUCCOIMAIMS, pEaKIMd HWOHHOTO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU, OKUCIUTEIh M  BOCCTAHOBUTEINb,
OKHCJICHUE W BOCCTAHOBJICHWE, DJIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBIE PEAKIMH, CKOPOCTh XWMHUYECKOW pEaKIUh, KaTalu3aTop, MpeneabHO
nonyctumas koHnentpauus (I1IJ1K), koppo3ust MeTaiioB, CriiaBbl;

OCHOBOITOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPaHEHHS Macchl, [leproanyeckuii
3akoH /1. 1. MenzeneeBa, 3aKk0OH OCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOpUM XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpUsl DIEKTPOIUTUYECKON
JUCCOLIMAIINK, & TaKXe MPECTaBICHUS O HAyYHBIX METO/JAaX MO3HAHUA, B TOM YHCIIE
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AKCIIEPUMEHTAILHBIX U TEOPETUUECKUX METOJIaX WCCIICIOBAHUS BEIIECTB U U3YUCHUS
XUMHUYECKUX PEAKIIUN;

® [IpPEJCTaBIICHUE O MEPUOIUUSCKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX IJIEMEHTOB
(pamuyc aTtoMma, BJIEKTPOOTPUIIATEIIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIABHBIX
MOATPYINIAX) W DJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSCHSITH CBS3b
MOJIOKEHUsT  3JieMeHTa B llepuonnueckod  CHUCTEME € YHCJIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB U 3apsif
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTIpPEEICHHUEM  JJIEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IMEPHUOJOB, KaIHs U KaJIbIIHS,
KJIacCU(DUIMPOBATh XWMHYECKHE OJJIEMEHTBI C OINOPOM Ha  OMpPEIcICHUS
(bU3UYIECKOr0 CMBICIIa U(GPOBBIX JAHHBIX MEPHOINYECKON TaOIUIIBI;

® yMEHHE KJIaCCU(PUIIMPOBATH XUMUUECKHE AIIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA U
XUMHUYECKHE PEaKIIMU C OTIOPOM Ha CXEMBI; ONPEJEIsATh BAJICHTHOCTh U CTEIICHB
OKHCIICHUSI XHMHYECKUX OJJIEMEHTOB, BHJI XHUMHUYECKOM CBS3M U THI
KPUCTAJUTMYECKOW CTPYKTYPHl B COCIWHEHUSX, 3aps] WOHA, XapaKTep Cpeinl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM ), OKUCIIMTEb 1 BOCCTAHOBUTEIH
M0 AITOPUTMY YUEOHBIX ICUCTBUK;

e yMEHHME XapaKTepHu30BaThb C ONOpPOH Ha cxeMmy (U3NYECKHE M XHUMHUYCCKHE
CBOMCTBA MPOCTHIX BEMICCTB (KUCIOPOI, 030H, BOJOPOI, TpaduT, aiMa3, KpEMHHH,
azor, ¢pocdop, cepa, XJI0p, HATPUM, KaJIU, MarHUM, KaJIBITUH, ATFOMUHHH, )KeJIe30)
MU CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUALI U TUAPOKCUAL MeTamioB I - ITA rpynm,
amomunusi, meau (1), nmuka, xeneza (11 u III), okcuasr yraepoma (II u 1V),
kpemuus (I1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a3oTHas, GocdopHas, yroiabHas, KpeMHHEBas KHCIOTa M HUX COJH);
OMKCHIBATh C OMOPOM Ha TUTAH M KIIIOYEBBIC CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIC TIPEIBAPUTEIHLHOTO aHaM3a IMOJ PYKOBOJCTBOM T€Iarora, MPUMCHCHHE
BCII[ECTB B 3aBHCUMOCTH OT UX CBOWMCTB, BO3MOYKHOCTH IMPOTCKAHNUS XHMHUYECCKUX
NPEBPAIICHU B Pa3IUYHBIX YCJIOBHUSAX, BIIMSHUEC BEIICCTB M XUMHYCCKUX
MIPOIIECCOB HA OPTaHU3M YEIIOBEKA M OKPYKAIOIIYIO IIPUPOIHYIO CPEY;

® YMEHHE COCTaBJISATh MO O0O0pa3ily, CXeMe, aIrOpUTMy YYEOHBIX IEUCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YpaBHEHUS pEaKiuil (B TOM YHCIIE PEaKIMii HOHHOTO
oOMEHa W OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WUTFOCTPHUPYIONTUX
XUMUYECKHE CBOMCTBA M3yUYECHHBIX KJIACCOB / TPYII HEOPTAHMYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAOIINX TCHETHUSCKYIO B3aUMOCBSI3b MEKIY HUMU;

® YMCHHE BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYISPHYIO W MOJSPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJIF0O XMMHYECKOTO 3JIEeMEHTa B COCAMHEHUHM, MAaCCOBYIO
JIOJTFO BEIIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C
ormopoit Ha o0mue (HOpPMyJbI; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHECHUSIM
XUMUYECKUX pEaKIui W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOIYKTOB PEAKI[MU C OMOPOW Ha 0Opasel], aJropuTM y4eOHBIX
JICUCTBUI;
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® BJAJCHUE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HaHMS (HaOJI0IeHne, U3MEPEHHE,

AKCIIEPUMEHT, MOJICITMPOBAHNE) TIPU U3YUCHUH BEIIECTB U XUMHUYECCKUX SIBICHHIM

C OTOPOH Ha aNTOPHUTM YYEOHBIX NEHCTBUI; yMEHHE CPOPMYITUPOBATH MPOOIEMY

¥ TIPEITIOKUTH YT €€ PEIICHHUS C TIOMOIIBIO TIe/Iarora; 3HaHHe OCHOB O€301TacHOM

paboThl ¢ XUMUYCCKUMHU BEIECTBAMH, XUMUYIECKOW IMOCYJ0W U J1aOOpaTOPHBIM
000pyIOBaHUEM;
® HaJMYKME MPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICTYIOITUX

XUMHUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENS C OOCYKICHUEM TIJIaHa

pabOThI HJIM COCTaBICHUEM TaOJIHUIIBI:

U3yYCHUE U OMUCcaHue (PU3NIECKUX CBOWCTB BEIECTB;

O3HAKOMJICHUE C PU3NYECKUMH U XUMUYECKUMHU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKITUii;

U3y4YEHHUE CIIOCOOOB pa3/ieNICHUsl CMecel;

MOJIyYeHHUE KUCIIOPO/ia U U3YUEHUE €r0 CBOMCTB;

MOJTY9CHHUE BOJIOPOJIA ¥ H3yUYCHUE €T0 CBOWCTB;

MOJTYYCHHUE YTJICKUCIIOTO Ta3a U U3yYEHUE €T0 CBONCTB;

MOJTYYCHUE aMMHUaKa U U3YYCHHUE €TO CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE M OINHUCAaHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3TMUHBIX
KJIACCOB;

MpUMEHEHUE WHIUKATOPOB (JTaKMyca, MeTUJIopaHka U deHondTanenna) s
oTpeeIeHHs XapaKTepa Cpeibl B paCTBOPaX KUCIIOT U IIEJIOYEeH;

U3yYeHUE B3aMMOJICUCTBUSI KHUCJIOT C MeETaulaMH, OKCHJIaMH METAaJlJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBaHne aM(POTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS M IIMHKA;

peIIeHrEe  DKCIEPUMEHTAIbHBIX 3agad 1o TemMe «OCHOBHBIE — KJIacChl
HEOPTaHUYCCKUX COCTUHCHUI;

pEelIeHre  OJKCMEPUMEHTAIBHBIX 3a7ad M0 TeMe  «DJIEKTPOIUTHYECCKas
JTUCCOIIHATIHS,;

pEIIeHNe PKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BakHelinme HeMeTauibl U UX
COCIMHCHUS;

pElIeHNE SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BakHehIme MeTaibl U uX
COCIUHCHUS;

XUMUYECKHE IKCIIEPUMEHTHI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEAKIIHMA
MOHHOT0 0OMEHa;

KauyeCTBEHHBIC DPEAKIMH Ha MPHUCYTCTBYIOIIME B BOJHBIX pPAcTBOpPax HOHBIL:
XJopua-, OpomMua-, uoaua-, cyiabdar-, docdar-, kapOoOHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHUS, MarHus, KajbIus, aTlOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TMPEACTABISATh PE3yNbTaThl dKCIepuMeHTa B  (OpME BBIBOJOB,
JI0KA3aTeNIbCTB, TPA(PUKOB M TAOIUI] M BBISIBJISITH SMITUPUIECKIE 3aKOHOMEPHOCTH;
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e RBJIaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl C BEeIIeCTBAMU, HCIOIb3yEMbIMU
B TIOBCETHEBHOM XU3HU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETSAX COCPEKCHHUS
3I0pPOBBbSl U OKPY>KaoIlEel NMPUPOIHON Cpeibl; MOHUMAHUE Bpena (ONacHOCTH)
BO3/ICICTBUS Ha KMBBIE OPTAHU3MBI OIPENIEICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBILIEHUST W TPEAOTBpAIllEHUs WX BPEIHOTO BO3JCHCTBUS; IMOHUMAaHHE
3HAYEHUSI )KUPOB, OEJIKOB, YIIIEBOJOB JUIsl OpraHU3Ma 4eJIOBEKa;

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMeHue
NpPaBUIBHO HKCIIONb30BAaTh W3YUYEHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIIE,
MUHEpaNbHbIe YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl TMepepaboTKu
IPUPOJIHBIX UCTOYHUKOB YTJIEBOJ0POIOB (YTJIsl, IPUPOIHOTO ra3a, He(TH) B OBITY,
CEJIbCKOM  XO3sMCTBE, Ha IIPOU3BOJACTBE; YMEHHE IPUBOIAUTH IMPUMEPHI
IPABUJIBHOTO MCIIOIb30BaHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB,;

® YMEHHE YCTaHaBJIMBATh CBSI3M MEX]Y PEaJbHO HAOII0JAaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALUIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
NPUYUHBI MHOTOOOpa3us BEIECTB; YMEHUE MHTETPUPOBATh XUMHUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTIUX y4€OHBIX MPEIMETOB C OMOIIbIO NIEAArora;

e mpejacTaBieHHE O cdepax NPoPecCHOHATBHON AEATENbHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHUKEHUSX
XMMHUYECKON HAyKW; HaJU4Me OIbITa pabdOThl C pa3jIMYHbIMM HCTOYHUKAMU
uHbpoOpMallMu MO XUMHUM  (HAydHO-TIOMYyJISIpHAsh  JIUTEpaTypa, CJIOBapH,
CHPaBOYHHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJIFOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(POpPMAIMI0 O BEIIECTBAX, WX MPEBPALIECHUSAX U MPAKTUYECKOM
IPUMEHEHUHU.

TpeGoBanus K MpeIMETHBIM Pe3yJIbTATAM OCBOCHHMS Y4eOHOIro mpeaMera
«XHuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHust

Pe3ynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIMUIY J00aBJIEHHUS HOBBIX
pe3yJbTaTOB OT roja K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOAAX IMO3ULUHU, KaK
[IPaBUJIO, TOCIIOBHO HE MOBTOPSIIOTCS, HO YUYUTBHIBAIOTCS (PE3YJIBTAThl OYEPETHOTO roAa
10 YMOJIYAaHHIO BKIIFOYAIOT PE3YIbTaThl MPEABIIYIIHNX JIET).

8 KJIACC

PacKpbpIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHM: aToOM, MOJIEKYJIa,
XUMHYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OAHOPOIHAS U
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASA Macca, MaccoBas J0JISI XUMAYECKOTO DJIEMEHTA
B COCIAMHEHWH, MOJISIpHBIM 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
NEKMPOOMPUYATNETLHOCTID, CTCIICHb OKHCJICHMUS, XUMHUYECKas peakuus,
KiIaccupuKausg peakluuii: peakiuu COCIUHEHMS, PEeaKIuu Pa3IoKEeHHS, PEeaKIuu
3aMelIeHus], peakIiui 0OMEeHa, 3K30- U SHJIOTEPMUUCCKUE PEAKIIUN; MeNn1080U dhpexm
peakyuu, SIpO aroMa, DJICKTPOHHBIM CIIOM atroma, aTOMHasi OpOWTaNb, paguyc aroMma,

XUMHUUCCKAA CBA3b, IMOJIPHAA W HCIIOJIAPHAsA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, HOH,

2 3)_'ICCL " fajiec€ KypCuBOM 0003HaYarOTCS IUIAaHUPYCEMBIC MPEAMCETHBIC PE3YJIbTAThbl, KOTOPBIC MOTL'YT OBITH NOTCHIUAJIbHO
JAOCTUTHYTbL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IPOLICHTHAsT KOHIIEHTpalus) B
pacTBoOpE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHUX IMOHATHH (cM. m. 1) u
MPUMEHATH 3TU MOHATHS MIPY ONMCAHUM BEILIECTB U UX MPEBPAICHHUI;

HCIIOJIb30BaTh XUMHUYECKYH0 CHMBOJIMKY JUIS COCTaBJCHUS (OpMys BeIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMHYECKUX PEAKIUH, 2JICKTPOHHOTO OallaHca;

OTPENICNIATh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTCIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coemMHEHH 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCTUHEHUSIX;

MMETh TPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHWM, YMETh C ITOMOIIbBIO
YUUTENS MPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUM, JJIS YCTAHOBJICHUS B3aMMOCBS3U
MEXTy U3YUEHHBIM MaTEPHAIOM M IIPH MOJIYYCHUH HOBBIX 3HAHUMU, a TaAKXKe IPU padoTe
C HCTOYHHKAMHU XHMHYecKoW wuHopMamuu. OpHEHTUPOBATHCA B TMOHATHIX U
oTiepUpoOBaTh UMM Ha 0a30BOM YPOBHE, IPUMEHSTH MPHU BBIMOJHEHUH YUY€OHBIX 3a/JaHUM
U pPElICHUHM PAcCYETHBIX 3aJlay ¢ OMOpPON Ha aJIrOPUTM Y4EOHBIX JECHUCTBUN W3YUEHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHEeHUA Macchl, [ lepuoanueckuit 3akon [{.1. Menneneena,
3aKOH NOCMOSIHCMBA COCmMasa, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTtHOCUTh 0003HauYeHUs, KOTOphie UMetoTcs B Tabnune «llepuomuueckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii fjpa, oOliee YHcio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJEMEHTHI, HEOPraHUYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Yy4YacTBYIOIIMX B PEaKIMU BELIECTB, IO
TEII0BOMY 3(PheKTy, M0 U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKAas ONMHCAHUE MPUMEpaMU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMN C OITOPOM HA CXEMBI,

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUSIX MOCIHE
MIPEABAPUTEILHOTO 00CYKICHUS C Ie1arorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILECTB;
MAaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOW PEAKLHUU C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTC3, CpPaBHCHHUC, O606H_I€HI/IC,CI/ICTeMaTI/IBaHI/I}I, KJ'IaCCI/I(bI/IKaIII/IH, BBIABJICHHUEC
MMPUYINHHO-CJICACTBCHHBIX CBSI3EH — AJIs1 N3YUCHUA CBOMCTB BCIICCTB M XHUMHUYCCKHX
peaKuHﬁ; CCTCCTBCHHO-HAYYHbIC MCTOAbI ITO3HAHUSA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJEIIMPOBAHUE, SKCIIEPUMEHT (peaibHblil U MblCIeHHbII) TIOJ] pyKOBOJCTBOM I1€/1arora;
CJIeIOBAaTh MPaBUJIaM IMOJIb30BAHMS XUMUYECKON MOCY0N 1 1a00paTOPHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBujaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB IO TOJIYICHHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEIETEHHON MacCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBA; MIIAHUPOBAThH U
IPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TOMONIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOJTBEPKAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKHUX BEIIECTB (KaueCTBEHHBIC
pEaKIMK Ha UOHBI) O] PYKOBOJICTBOM I1€/1arora.

9 KJIACC

PaCKpBhIBATh CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHN: XUMHYECKUH 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHWS, XUMHYECKAs PEAKIHUS,
XUMUYECKasl CBSI3b, Menn08ou 3¢ghghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, pacTBOD;
3JIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS JTUCCOLUAUSA, PEAKIIUA MOHHOIO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvie u Heobpamumole peakyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, MeTaJUIMYecKas), KpUCTaJUIMUecKasi peni€TKa, Koppo3us Memanios, CHIa8bl;
CKOpOCMb  XuMudeckol peakyuu, TpeaenbHo pomyctuMas koHieHTpanus (ITJK)
BEILIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

MCIIOJI30BaTh 3HAKU M CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIOJACHUM,
cocTaBlieHUs] (pOpMyJT BEILIECTB M YpaBHEHUW XUMHUUECKUX DPEaKIIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC JIJIs1 BHITIOJTHCHUS 33/ IaHHI.

ONPEAENATh BAJECHTHOCTh U CTEIEHb OKHUCIIEHUS XMUMUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JUYHOIO COCTaBa; IPUHAIJIEKHOCTh BELIECTB K OIPEACIEHHOMY
KJIACCY COEJMHEHUH C OIIOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBs3M (KOBAJICHTHAsl, HMOHHAs, METa/NINuecKas) B HEOPTaHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHYECKOW (opMmysie; XapakTep Cpenbl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun KpUCmaiiudeckou peumeémrKu KOHKPEmHO20
geujecmaa,

packpeiBath  cMmbichn  Ilepumoamueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKmepu3o6ams TabINIHYI0 Gopmy
[Teppoanyeckoil CUCTEMBbI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSITUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noiarpynna (b-rpynma)», mManbsie U Oosbline
NEePUObL; coOmHOCUmMsb 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON Tadnuiie, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUUYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIo JIEKTPOHOB M PACIIPEACIICHHE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bACHAMb O0IINE 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMUYECKUX 3JIEMEHTOB U
MX COCIMHEHUU B MpeJenax MaJlblX IEPUO0B U TJIABHBIX MOJArPYIN ¢ YYETOM CTPOCHUSA
HX aTOMOB;

KIacCU(PUIMPOBATh XUMUYECKHAE DJIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA,;
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XUMHUYECKUE pEaKIUU (10 YKCIy M COCTAaBYy YYACTBYIOIIMX B PEAKUUHU BEIIECTB, IO
TerioBoMy 3G (eKTy, M0 U3MEHEHUIO CTETICHEeW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UISCKIE XUMHUISCKHE CBOMCTBA
BEILIECTB Pa3JUYHbIX KJIACCOB, MOATBEPKIAsl OMHMCAHHE MPUMEPAMU MOJEKYJISIPHBIX H
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUHI C OIIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMS AJIEKTPOJIUTHUECKON JMCCOLMALNUA KUCIOT, IIEI0YeHd U
COJICH; TOJHBIE M COKpAIlEHHBIE ypaBHEHHUS DPEAKIMil MOHHOTO OOMEHa; ypaBHEHUS
peaKlnii, HOATBEPHKAAONINX CYIIECTBOBAHNE T€HETUUYECKOM CBA3U MEXKY BEILECTBAMHU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYILIHOCTb OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX peakuuii
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHHUsI XHMHUYECKUX IIPEBpPALICHUN IIOCJIE IPEABAPUTEIIBHOIO
00CYXKIEHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENbHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIeMEHTa Mo (hOopMyJie COCIUHEHHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI MO YPABHEHHIO XMMHUYECKOW pPEaKIUU C
OTIOPOM Ha aJNTrOpUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAHUS XMMHYECKOM MOCYI0il M J1abopaTOpHBIM
o0Opy/OBaHUEM, a TaKKe IpaBuUiIaM OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSAMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IuYHbIX
BEIIECTB: pACO3HABATh ONBITHBIM MyTEM XJIOpUA- OpomMuA-, HOauA-, KapOoHart-,
pocdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M HOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILIECTB;

NPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHaIU3 M
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3ALINIO, BHISIBIIEHUE TPUYMHHO-CIICCTBEHHbBIX
CBsI3€M — I U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMi; €CTECTBEHHO-HAYUYHbIE
METO/IbI TO3HAHUS — HAOII0IEHHE, U3MEPEHUE, MOACIIMPOBAHUE, SKCTIEPUMEHT (PeaIbHBbIMI
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TeMaTnueckoe IUIAHUPOBAHUE M KOJMYECTBO YacOB, OTBOAUMBIX Ha
OCBOCHHME KaxJ0W TeMbl ydeOHoro mnpeamera «Xumus» IIpumepHoi
aJlaliTHPOBAHHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl  OCHOBHOTO
oO1rero oOpazoBaHus 00YYarOUIUXCs C 3aJIEPKKON MCUXUYECKOTO Pa3BUTHA,
B 1I€JIOM COBIIAJIAalI0T C COOTBETCTBYIOIIMM pasnenioMm [IpumepHoil paboueit
nporpaMmbl  yueOHOro mnpeamMeTa «XUMHUS» OCHOBHOM 00pa3oBaTesbHOM
pOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus. [Ipu stom OpranuzanusiBnpase
camMa BHOCUTb H3MEHEHHUSI B COJIEp)KaHHE U paclpejelieHne y4eOHOro
MaTepuaia mo rojgaMm oOy4eHHs, B IOCJEIOBATEIbHOCTh M3YUYEHUSI TEM U
KOJIMYECTBO  4YAaCOB HAa  OCBOCHUE  KaXJOWM TEMBI, OIpPEAECICHUE
OpraHu3anuoHHbIX (opM o00yueHuss u T.n. OOOCHOBAHHOCThH JIAHHBIX
W3MEHEHUI OMNpeaensieTcss BbBIOpaHHBIM 00pa30BaTEIbHOM OpraHU3alen
YMK, VHIUBUYAJIbHBIMU MCUXO(PU3UYECKUMU 0COOEHHOCTSIMU
KOHKpETHBIX oOyuaromuxcs ¢ 3P, creneHbi0 OCBOGHHOCTH UMM YYEOHBIX
TE€M, PEKOMEHJAlUUIMH MO0 OTOOPY M ajanTaluyd y4eOHOro MaTepuaia 1o
XUMHH, TIPEICTaBICHHBIMU B [[0CHUTENBHOM3AIINCKE.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue
n/ a3/1eJ1I0B M TEM B K 11 (ungposere)
. E Ollr - cer OHTpﬁo.]IbH palc;nqecx 06pazoBaTebHbIe
porp 0 ble pa0oThI He padoThl pecypes
Pasznea 1. IlepBoHayaibHble XUMHYECKHE TOHATHUSA
XUMHS — BayKHas
00J1aCTh
bu6mmoreka [IOK
1.1 GCTGCTBogHaHVH i 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7
NEeATEILHOCTH -
yeJoBeKa
Bemecta u bu6mmoreka [IOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakImu ic
Hroro mo pazneny 20
Paspen 2. BaxkHeil e npeacTaBuTe/ M HCOPraHMYECKUX BelecTB
Bo3s .
Ku CJJI]};X on bu6mmoreka [JOK
2.1 PO 6 1 https://m.edso0o.ru/7f4183
ITousatme 00 7c
OKCHIax -
29 Bonopoa.Ilonstue 8 1 bubnnorexka [JOK
) 0 KHUCJIOTax U https://m.edsoo.ru/7f4183
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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
https://m.edsoo.ru/7f41837c

COJIAX

7c

Bopna. PactBopsl.

bu6mmoreka [IOK

2.3 [TonsiTue 06 5 https://m.edsoo.ru/7f4183
OCHOBAHHUSAX 7c
OCHOBHBIE KJIaCcChI bubmuorexa [JOK
2.4 HEOPraHUYECKHX 10 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro o pazaeny 29

Pasznea 3. [lepuoauyeckuii 3axon u [lepuoanyeckas cucreMa xumMudeckux iementon /1. U.
MenpeneeBa. CtpoeHue aToMoB. XumMuveckas ¢Bsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakiuun
Ilepuoanueckuit
3aKOH U
ITe e
Mepromseeras Butorexa LIOK
3.1 7 https://m.edso0o.ru/7f4183
XUMHUYECKHX
7c
anemenTtoB Jl. U.
Mennene-eBa.
Ctpoenue aToma
Xumuaeckas
CBSI3b. bu6mmoreka [IOK
3.2 OKHUCITUTENTBHO- 7 https://m.edso0o.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bI€ PEAKIINHI
bu6mmorexa [IOK
Utoro no pazneny 14 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 2 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 65
YACOB IIO
I[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC

KosnnuyectBo 4yacos DJIEKTPOHHbBIE
Ne HaumenoBanue
/ a3/71eJI0B M TeM B K I (unposnie)
2 E OI; - cer 0HTp60.]1bH paR"ﬁmquK 00pazoBaTelLHbIE
porp 0 ble padoThI ue padoTsbl pecypeb
Pa3nes 1. BemecTBo M XMMH4YecKHe peakiun
IToBTOpEeHue u
yriayOsieHue bubnuoreka [JOK
1.1 3HAaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJjacca
OCHOBHBIE
3aKOHOMEPHOCTH bubinorexa LIOK
1.2 4 https://m.edsoo.ru/7f41a6
XAMHYECKHAX 36
peakuuii _
DIEKTPOIIMTHYECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMHUYecKue 7 1 1 https://m.edsoo.ru/7f41a6
peakuunu B 36
pacTBopax
Hroro mo pazaeny 16
Pazgen 2. Hemeramibl M MX cOeTHHEHUS
OOmas
XapaKTepUCTHKA
xnﬁmqefmx bubnunoreka LIOK
2.1 4 1 https://m.edsoo.ru/7f41a6
aiieMeHTOB VIIA- 36
TPYMIIBL. T
T"ajmorensl
OOmas
XapaKTepHUCTHKA
XHI;I qufKHX bubnmorexa LIOK
2.2 6 https://m.edsoo.ru/7f41a6
asieMeHToB VIA- 36
rpynnsl. Cepa u eé€ _
COEIUHEHHUS
O61mmas
XapaKTepUCTHKA
XAMUYECKHUX bubnmorexa LIOK
2.3 s1eMeHToB VA- 7 1 https://m.edsoo.ru/7f41a6
rpymisl. A3or, 36
bochop n ux
COEIUHEHHUS
O61mas
XapaKTEPUCTHKA
e Bu6mmorexa LIOK
2.4 8 1 2 https://m.edsoo.ru/7f41a6

aneMeHToB |V A-
IpYINIBL. YTIEpOL
Y KPEMHHI U UX
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COCIMHCHUA

Htoro mo pazneny 25
Pa3znea 3. Merajliibl M X COeTHHEHHUS
OO0mue cBoicTBa Bubmiorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a6
METAJIJIOB 36
Baxneiimme bubnunorexa LIOK
3.2 MeTaJlIbl U UX 16 https://m.edsoo.ru/7f41a6
COCIUHCHUS 36
Hroro mo pazneny 20

Paznen 4. Xumus u okpyxamomas cpeaa

BemectBa n bubmuorexa [JOK
4.1 Marepuaibl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YEJIOBEKA 36
Hroro mo pazneny 3
bubnuoreka [{OK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 67
YACOBIIO
[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemienne»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemienne»

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Xumus : ypoku B 8 kiacce : mocobue s yaurens /H. H. 'apa
Xumus. Ypoku B 9 knacce : mocodue ans yuurens /H. H. I'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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