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I[TOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamMma mo XMMUU JJi1 OOYYArOMIMXCS C 33JeP>KKOM ICUXUYECKOTO
pazButus (manee — 311P) Ha ypoBHE OCHOBHOTO 00IEro O0Opa3oBaHUsI COCTaBIICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM
ocHOBHOTO 001Iero oopazoBanus (Ilpuka3z Munnpocsemenus: Poccuun ot 31.05.2021 r.
No 287, 3zapeructpupoBan MuHuctepctBoM roctuiiun Poccuiickoit  denepanun
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHOii aganTUPOBAHHON
OCHOBHOM  00pa3oBaTEeNbHOW MPOrpaMMOM  OCHOBHOTO  00Imiero oOpa3oBaHuUs
oOy4Jaronuxcst ¢ 3aJepP>KKOM MCUXUIECKOro pa3BuTus (ogo0penHoit permennem @YMO
o obmemMy obpazoBanuto (mpotokoi oT 18 mapra 2022 r. Ne 1/22)) (manee — [TAOOII
OOO 3IIP), paboueld mporpaMmbl ydeOHOTO TIpeaMeTa «XuMus» (06a30BBIHA
YPOBEHbB ),paboueit MPOTPpaMMOM  BOCIIUTAHUS OOY4YAIOUIUXCS MpPH  TMOJTYYECHUH
OCHOBHOro oOmiero oOpa3oBaHHMs, C YYE€TOM pacHpelesieHHbIX [0 Kiaccam
MpPOBEPSEMBIX TpeOOBaHMU K pe3yibTaTaM OCBOECHHS OCHOBHOM 0Opa3oBaTEIbHOM
porpaMMbl  OCHOBHOTO  00miero oOpa3oBaHHMsT W DJIEMEHTOB  COJEpKaHus,
MPE/CTAaBICHHBIX B YHHUBEpPCATbHOM KoAu(uKatope 1o xumuu, KoHienmuu
MpernoJiaBaHusi yueOHOro npeaMera «XumMusi», B 00pa3oBaTeabHbIX opranu3anusix Pd,
peaNn3yIoNMX OCHOBHBIE 00111€00pa30BaTEIbHbIC TPOTPAMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera «XumMus»

VYyebnsiii npeamer  «XUMHS»  BXOAUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpeaMETh». B cucTteMe ecTecTBeHHOHAay4YHOro oOpa3oBaHUs
XUMHUSI KaK Y4eOHBIN MpeIMET 3aHUMAaeT BaKHOE MECTO B MO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMUpOBaHUM HAyYHOW KapTUHBI MHUpa, CO3JaHUU OCHOBBI XMMHUUYECKUX 3HAHUH,
HEOOXOJIMMBIX JIJIs TTOBCEHEBHOM »W3HU, HABBIKOB 3J0POBOTO U 0€30MacHOro JJis
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIbTYPBI.

YcenemHocTh M3y4eHUsi XMMHUH CBSI3aHA C OBJIAJCHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/leHeM TpaBwyl  Oe30MacHONM paboOThl TPH  BBIMOJHEHUHW XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C JIPYTUMH IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM Maeel mporpaMMBbl SBISICTCS CO3/aHUEe 0a30BOr0 KOMIUIEKCA OMTOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYArONTUXCS M UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINE HW3YyYEHHE COCTaBA M CTPOCHMS BEIIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHUSA, IPOTHO3UPOBAHWE CBOMCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUN U IIyTEN YIIPABICHUS UMHU
B LIEJISAX TOJYYEHHUS BEMIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY M3yUYE€HHUS HEOPTaHMYECKON XMMUM COCTABIISIET ATOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon J1.11. MenneneeBa ¢ kpaTkuMu



CBECICHUSMH O CTPOCHHHM aToMa, BHJIAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKAHUS XUMUUECKUX PEAKIIUIA.

B u3ydyeHun Kypca 3Ha4MTENIbHAs POJIb OTBOJAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX U JaO0OpaTOpHBIX padOT, OMNHCAHUIO PE3YyIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM U TMpaBui 0e30macHOi paboThl B
XUMHUYECKOH JTab0paTOpHH.

Peanuzauus jaHHOW MpOrpaMMbl B MpOLECce 00yYEHUs MO3BOJIUT 00YYarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETEHIIUU U ITOHATH POJIb M 3HAYEHUE XUMUN
Cpelx APYruX HayK O MPUPOJIE.

N3ydyeHne XuUMHH CHOCOOCTBYET (OPMHUPOBAHUIO y OOYHYAIOIIMXCS HAY4YHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOAEHHE, HU3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO INPUMEHEHMS] HAay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBSA3SX ¢ IpeaMeTaMu «OKpyKaroIuii MUp»,
«Duzuka», «buonorus», «l'eorpapus», «Maremarrka» U (HOPMHUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl MPOIOJKEHHSI 00pa30BaHusl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMuHM CHOCOOCTBYET pa3BuTHIO y oOywatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHUs, (PYHKIMOHAIBHOM  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH AaHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPeaMeTa JJI1 Pa3BUTHS JKU3HEHHOW KOMIIETEHIIMH
oOyuaronquxcst ¢ 3IIP 3akiodaercss B yCBOGHMM OCHOBBI XHMHYECKUX 3HaHHM,
HEOOXOJUMBIX JJIsi TIOBCEIHEBHOM JKM3HM; HaBBIKOB 3JI0POBOTO U 0OE€30MacHOro Jis
YeJloBEeKa M OKpYXarollel ero cpeabl oopasa KU3HU; (OPMUPOBAHUU IKOJIOTHUECKON
KYJIbTYpBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHHUs NpeAMeTy «XHUMHUS» C YYETOM
0co0BIX 00pa3zoBarenbHbIX MoTpedbHocTel oOydaronuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeIMeToM «XUMUS» MPEICTaBIseT ONPENEICHHYI0 TPYAHOCTh AJsi O0y4aroluxcs ¢
3IIP. D10 cBA3aHO ¢ OCOOCHHOCTSIMU MBICIMTENILHON ACSITENbHOCTH, TEPUOIUNYECKUMU
KOJI€OaHUSIMU BHUMAaHUS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOUHOCTHIO OOIIEro 3amaca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HMHTEPECOM U HU3KMM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHMHM YYE€OHOro mpeaMmera «XHUMHUSD)
HeoOxoAMMa ajganTanus o0beMa M XapakTepa yueOHOro mMaTtepuaia K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIAHHOW KAaTeropuH OOYyYaroLIUXCs, Y4€T UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM MEXIPEIMETHBIX  CBS3EH,
IIOCTENIEHHOE YCJIIOKHEHNE N3Yy4aeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISTh B3aMMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NesATENbHOCTH. BO3MOKHO BBIIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3[IP. Opranunueckoe eauHCTBO
MPaKTUYECKOM M MBICIUTENIbHON JIeATeTbHOCTH OOYYalolMXCs Ha YpOKaxX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAaHHME MPU U3YYEHUU XUMUU YICISIETCS U3YUYEHUIO «CKBO3HBIX)
MOHATUN U (POPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaa.
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Heau n 3a1a4n n3yvyeHus yueOHOro npeamera « XumMus)

Obwue yenu wn3ydeHHs ydeOHOro mnpeamera «XHMHsSD TNPEICTABICHBI B
[IpumepHoit  paboueit  mporpaMMe OCHOBHOrO  oOmiero obOpasoBanusa. OHu
aKTyaJu3UpOBaHbl C YYE€TOM HOBBIX MHPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpa3oBaHMsI, HAMPABICHHOCTH OOy4YeHHUS Ha Pa3BUTHUE M CAaMOPa3BUTHE JMYHOCTH,
dbopMupoBanue e€ HWHTEIEKTa M 00med KyabTypel. OOydeHHE YMEHHMIO YYUTHCS U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIIEE BpEMS SIBJISIETCS OJJHOM 13
BOXHEHIINX (PYHKIMHA y9eOHBIX IPEIMETOB, B TOM YHCIIEC U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 0o0pa30BaTebHYIO porpammy,
JOMUHUpYIOLEEe 3HaUEHHUE ITPUOOPETAIOT TaAKUE yeau, KaK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PEIIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMS HAa CHCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEILHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YyUaIOIIMMUCS OIbITA
Pa3HOOOpa3HON JESATENbHOCTH, TO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJIIOUEBBIX KOMIIETEHLUH ), UMEIOIINUX YHUBEPCAIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX
BUJIOB JCSTENBHOCTH;

* (popmupoBaHue yMEHUI 0OBICHATH U OLICHUBAThH SBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJIYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYHYAIOIIMXCS TYMAHUCTUYECKHX OTHOLIECHUN, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOILIEW NPUPOJHON CPENBL;

" pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIOCOOHOCTE K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHHS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIpPaBJIEHHOCTH AaJIbHEHIIIEro
oOyJeHus.

Kypc HampaBiieH Ha penieHue ciaeayoumx 3a0ay, 00ecneunBaroIuX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOIO IMOAXOJ0B K OOYYEHHUIO XHMHUHU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaAHUS:

* (QopmupoBaHuE TMEPBOHAYANBHBIX CHUCTEMATU3UPOBAHHBIX MPEJICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
MOHSATUHHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbI MHOI'MX SBJICHUW JKUBOM W HEXKHUBOU
NPUPOABL; YTIyOJIeHWEe TPEICTABICHUI O MAaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
1 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAIMH, CBSI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHusT C BEUIECTBAMH, HCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIENIAX COXPAaHEHUS 37I0POBBS U OKPYKAIOIICH CPEIbl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU W TPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [pHOOpPETeHHE OMbITa MCIOIb30BAHUS PA3NIUYHBIX METOJOB M3YUYCHHUS BEILECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U IPHUOOPOB;

* (popmupoBaHuE MPENCTABICHUN O 3HAYCHHUM XUMHYECKOM HAyKHM W PpEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA 10 XUMHUH

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM IS YCBOCHHS IMPOTPAMMHOTO MaTepraja OO0ydJaroIIMMHCS C
3I1P. bonblioe BHUMaHHE JOHKHO OBITH YAEIEHO OTOOpY yuyeOHOro Marepuaiia B
COOTBETCTBUH C MPHUHIIUIIOM JOCTYITHOCTH MPU COXPAHCHUH 00IIEero 6a30BOTO YPOBHSI.
OH 0KEH 10 COAEPKAHUI0 K 00beMY ObITh aJan TUPOBAHHBIM /171 oOy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30oBaTeIbHBIMU MOTPEOHOCTIMU. ClieTyeT 00JIerYUTh
oBiaJiecHue wmatepuasoMm oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBSCHEHHUSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
MPUMEHEHUU 3HAHUM C HWCIOJIb30BAaHUEM IPUEMOB AJNTOPUTMHUBAIMK M BU3YaITbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe AJis MOJHOIICHHOTO YCBOGHHSI Y4E€OHOTO MaTephaia UMeEeT
oropa Ha MEXIIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHal C pasHBIX TOYECK 3PCHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JyUIIEeMY OCMBICIEHUIO, 0ojiee MPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

[Ipy moAroTOoBKE K ypOKaM yUWUTENb JOJDKEH MPEeaycMOTpeTh (OpPMUPOBAHHUE Y
oOy4Jaronmxcst yMEHUi aHaIN3UpOBaTh, CPAaBHUBATh, 0000IATh H3ydYaeMblii MaTEepHall,
IJIAHUPOBATh TPEACTOSAIIYI0 paboTy, OCYIIECTBIATH CaMOKOHTPOJh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcst ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTh) HEOOXOAMM CTPOXKAWUIIUN KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUH Jab0paTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHble BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJIbHBIMU MOTPEOHOCTAMHU U 00eCIeYuBaIOIINe OCMbICJIEHHOE OCBOCHHE
coJiepKaHuM 00pa30BaHuSA MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB fiesaTesibHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuu
OTIpEe/IETISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMUXcs BUAOB ACSITEIbHOCTU
CIeyeT YCUJIUTh BHIBl JACSATENbHOCTH, Ccleuu(uuHble s JaHHOW KAaTerOpUu
oOyyJarouuxcsi, yisi 00ecredeHus OCMBICJICHHOTO OCBOCHHUSI COJIEpKaHUsl 00pa3oBaHus
10 MPEeAMETY: YCUJICHUE MPEIMETHO-TIPAKTUUYECKON NEeATeTbHOCTH C aKTHBU3AIMEH
CEHCOPHBIX CHCTEM; YEpEJOBAHHE BHUJOB JCATEIBHOCTH, 33JIEUCTBYIOIINX PA3THYHbIE
CEHCOpPHBIE CUCTEMBI; OCBOEHHE MaTepHalla ¢ OMOPOW Ha alIrOPUTM; IOIIAarOBOCThY B
U3YYCHUU MaTepualia; MCIOJIb30BAaHUE JOIOJHUTEIbHON BU3YyalbHON OMOpHI (IUIAHBI,
00pas3iibl, CXeMbl, I1a0JI0HbI, ONIOPHBIE Ta0NuUIIb). [ pa3BuTusa y oOyuarommuxcs ¢ 3[1P
YMEHHsI JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBHICKA3bIBAHUS
HE00X0IMMO UCTIOIh30BaTh OMOPHBIE clloBa U Kiuiie. Oco0oe BHUMaHHUE CIIEIyeT
YAETUTH 00YYEHHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTaBIICHHNE PUCYHOUYHBIX U
BEpOAIbHBIX CXEM, COCTaBJICHHE TaOJWL, COCTAaBJICHHE KJIacCU(UKAUU C
0003HAaYEHHBIMU OCHOBAHUSAMU JIJIS KJTAaCCU(UKALIMY M HATIOJTHEHUE UX IPUMEPaMHU U JIp.
[IpuMepHast TemMaThyecKasi 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcst ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs cnenuanbHas paboTa 1O
BBEJICHUIO B AKTUBHBIM CIOBaph OOYYAIONIUXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3y4yaemple TEpMHHBI BBOJSTCSI Ha MOJHMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yajbHas
MOJIIEPKKA, AITOPUTMBI pabOTHI C OINPEIeTICHIEM, OTIOPHBIE CXEMBI JJIs aKTyaau3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepaibHbIM TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4EOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHY0 00acTh «ECTeCTBEeHHOHAYUYHBIE MPEIMEThI» U SBISETCS 0053aTEIbHBIM
JUTSL U3YUYECHUS.

VY4eOHbIM TJIaHOM Ha €€ Hu3ydyeHue OoTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
Heeno B 8 1 9 kjaccax COOTBETCTBEHHO.

Conepxkanue y4deOHOTO TmpeaMeTa «XUMHUS», TPEJACTaBICHHOE B pabodeit
nporpamme, cootrBeTcTByer PI'OC OO0, paszpaborano ¢ yderom IlpumepHoit
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yUeOHOMY
MpeaMeTy «XHUMHs», COOTBETCTBYET aJallTUPOBAHHOM OCHOBHOW 0O0pa3oBaTEIbHOU
mporpaMMe OCHOBHOTO  OOIIero o0pa3oBaHuss OOydYamOMIMXCS C  3aJep>KKOU
MICUXWYECKOTO Pa3BUTHS.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA « XUMUWSI»

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHSATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa'. Tenau BellecTBa. Pusnueckue
CBOMCTBa BEILLECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Yuctele
BemecTBa u cmecu. CrocoObl pasneneHus: cMeceid. [IpaBmiia 6e301macHOro 00paIeHus ¢
BEILIECTBAMH M JA0OpAaTOPHBIM 000pynoBaHUEM. [lonamue o memooax NO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
aneMeHTOB. OTHOCHUTENbHAs aTOMHas Macca. [IpocTeie U ciokHbIe BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3znueckue W XUMUYECKUE sBIEHUsS. Xumuyeckas peakuus. [IpusHaku
XUMHYECKUX PEaKLMil. YPaBHEHHS] XMMHUYECKUX PEaKLHil. 3aKOH COXPAHEHUS MAacChl
BemecTB. Kiaccudukanus XuMUYECKHX peakiuid  (COCNMHEHHS, Pa3IoKECHHUS,
3aMeIleHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopaTtopuu U npuémMamMu OOpalieHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM;
M3yYCeHHE U ONucaHue (U3UYECKUX CBOMCTB OOpa3lOB HEOPTaHUYECKUX BEIIECTB;
HaOmoneHne pu3nyecKux (IJIaBJIeHUE BOCKA, TASHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) 1 XMMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KHUCIOTOM) SIBIICHHWH, HAOMIOJACHUE W OIHCAHUC
MIPU3HAKOB MPOTEKAHUA XUMHUYECKUX peakiuil (pa3joKeHue caxapa, B3aMMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJICHCTBHE *Kee3a ¢ pacTBopoM conu Meau (I1));u3yuenue crnocoboB paszneneHus
cMeced (C TIOMOIIBIO MarHuTta, QUIBTPOBAHME, BHIAPUBAHUE, JIUCTUIUISIIMS,
xpoMarorpadusi), TPOBEJACHUE OYUCTKUA MMOBAPEHHOM COJM; HAOIIOJACHUE M ONHUCAHUE
pEe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MacChl;
CO3/IlaHUE MOJIesIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:xkHeiiuue npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 3JeMEHT W MmpocToe
BemecTBo. HaxoxaeHue kuciaopoaa B npupoje, GU3ndeckue 1 XUMUYECKHE CBOWMCTBA.
Peakiuu ropeHusi MpoCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMydeHus: KUCIOpoa B
nabopatopun u npomwiuiienHocmu. llpumenenue kucimopopga. [loHsitue 006 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢ppexm xumuueckol peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIINU. TOoNnIUB0. Y20ab U MemaH. 3azps3Henue 6030yXa, YCuieHue

1
BHGCL " Jajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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NapHUK06020 2¢exma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT u mpocroe BemecTtBo. HaxoxkaeHnue Boiopoaa B IPUPOJIE,
bU3UYeCcKre U XMMUYECKUE CBOMCTBA (HAa MPUMEPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMHA U
OKCHJIaMU METAILIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KommnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorazpo. MomnsipHbIi
00bEM ra30B. PacueTsl 1o xumudeckoit popmysie. Pacuersl MaccoBOM 01 XMMUYECKOTO
AJIeMEHTa B COAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel o XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee coctas, CTpoeHUE U MOJIEKYJIBI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACbIWEHHBIX U HEHACHLIWEHHbIX PACcmEopax.
Ilouamue pacmeopumocmu eewjecme 6 6ode. Pacuer MaccoBOM JIOJIM BEIIECTBA B
pacTBope (IIpOLICHTHAsI KOHLEHTpauus). MaccoBas 01 BellecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasnodicenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwvl (1V) peaxyuu ¢ memannamu, KUCTOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Baxmneiimme  knaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHm4yeckux coeauHeHuid. Okcunpl: cocTaB, Kiaccudukanusi (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpazyowue - Ha npumepe okcuoa yernepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMozeiicTBiEe € BOAOW, KucioTamu, uienodyamu). OcHoBanus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
du3nUecKkue M XHUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocnoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojydenus. P akTUBHOCTU
metauioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJeH, cnocobbl nouyuenus,
B3aMMOJEHUCTBUE COJICH C METAJJIAMH, KACIIOTAMU, IEJI0YaMU U COJISIMHU, TPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUL):
Xumuyeckue ceoticmea (83aumooercmeaue ¢ KUCIOMAMU U Weao4amu, pas3iodcenue npu
Hazpesanuu) u noaydeHue.

['eHeTnueckass CBA3b MEXIYy KIACCaMM  HEOPraHUYECKHX  COEAUHECHUHU.
['eneTnueckue psapl.

XUMHUUYECKHUI IKCIIEPUMEHT: KAY€CTBEHHOE OMPEAECICHUE COAEPKAHUS KUCI0PO1a
B BO3/IyXe; MOJIy4YeHHUE U U3yYEHUE CBOMCTB KUCIOPOa; HAOIIOAEeHNE B3aUMOICHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpalIEHUs TOpeHus (1moxKapa);
O3HAaKOMJIEHHE ¢ 00pa3iamMy OKCHJIOB M OMMCAHWE MX CBOMCTB; MOJyUYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3UYHONW PACTBOPUMOCTBIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU JI0JIEN PACTBOPEHHOTO BELIECTBA;
B3aMMO/ICHCTBUE BObI C METAJJIAMU (HAaTPUEM U KalblMeM) (BO3MOKHO HUCIIOJIb30BaHUE
BHJICOMATEPHUANIOB); OINPENEICHUE pPACTBOPOB KHUCIOT W IIEJTOYEH C MOMOIIbIO
WHJIUKATOPOB; UCCJIEA0OBAaHNE 00PA3II0B HEOPTAHMYECKHUX BEIIECTB PA3IUYHBIX KIACCOB;



HaOJIOJICHUE W3MEHEHHUsS OKPACKM WMHIUKATOPOB B pAcTBOpAx KHCIOT M ILEIOYEl;
u3ydeHue B3aumoaeicteus okcuaa meau (I1I) ¢ pactBopoM cepHOM KMCIOTBI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI .

IHepuoanuecknii 3akoH u [lepuoanueckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenne aToMoB. XuUMH4YeCKAasl

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, THEPTHBIE
rasbl). DnemeHmsl, KOmopwie 06paszyom amgomepmvie OKCUObL U 2UOPOKCUODL.

[lepnognuecknuit 3akoH. llepmomnueckas cucremMa XUMHUYECKHMX DJIEMEHTOB
. . Menneneesa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuoanueckoit
cucteMsbl xumuyeckux 3nueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. @U3nyeckuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX snuep. Mzomonwl. IneKTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 00070YeK aTOMOB TeEpBBIX 20 xuMuyeckux siaemMeHToB [lepuoanueckoii
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO OJJIEMEHTAa IO €ro
nonoxeHuto B [lepuonuueckon cucreme J[. 1. Menneneesa.

3axonomepHocmu usMeHeHUs. C8OUCME IJIEMEHMO8 MAbIX NePU0008 U 2ABHbIX
nooepynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Ol
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u epaxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas MW HEMOJSIpHAs)  CBSI3b.
InexmpoompuyamenbHoOCms AMoMO8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. I[Iponecchbl
OKHUCJIEHUS] M1 BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJUIOB; B3aMMOJCICTBME TUJIPOKCUAA LIMHKA C PACTBOPaMHU KHUCJIOT U ILIENIOYeH;
MIPOBE/ICHHE OIBITOB, MWILTIOCTPUPYIOIIHUX MTPUMEPHI OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus, COSUHEHHUS ).

MexnpeaMeTHbIe CBSA3H

Peanuzanust MeXIpeaMETHBIX CBSI3¢H NpH H3YYEeHHH XUMHHU B 8 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCII0IH30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
U TIOHSATUH, SIBISIOIIUXCS CHUCTEMHBIMHU JUIi OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCuduKamms, TECPUOJIMYHOCTh, HAOIIOJACHUE, DKCIICPHUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: MaTepus, aToMm, BJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUI, HU30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, (PM3MYECKHUE BEIMYMHBI, €TUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPOABI, TOJE3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BewecTBo M XUMHYECKasi peaKkus

[lepnomnuecknit 3akoH. llepmonnueckass cucremMa XHMHYECKHX JJIEMEHTOB
J. U. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX IEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KAIBLMSI U UX COCAUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALIMYECKUX
pPEETOK, 3a6UCUMOCIbL CEOUCME 8eujecmea Om Muna KpUcmaiiuieckou peumemku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TpUBHAJbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCIECHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PeaKUUU. 1epmoxumuyeckue ypasHeHusl.

Ilonamue o cxopocmu xumuyeckou peakyuu. Ilonamue 06 obpamumvix u
HeoOpamuMvlx Xumuveckux peaxkyusx. Ilonamue o0 20MO2EHHbIX U 2eMEPOeHHBIX
peaxyuax. [lonamue o xumuueckom pasnosecuu. Cmewernue Xumuiecko20 pasHo8ecUs.
Daxkmopwl, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJ0INCEHUE XUMULECKO2O
pasHoeecus.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. COoCTaBIEHHE YPAaBHEHUIN OKHCIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX PEAKLUH C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DEKTPOIUTHI U HEIIEKTPoUThl. KaToHBI, aHMOHBI. Mexanuzm ouccoyuayuu eeujecms
C PasnudHbIMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U cia0ble AIIEKTPOIUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KoHIa. ITosHbIe U COKpalllEHHbIE MOHHBIE YPABHEHUS peaklui. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHM W coOJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. Cpena pactBopa. KauecTBeHHbIE peaklMUd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, woauA-, cyiabdar-, KapOoHaT-, cuIMKaT-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMHHUSA, XKele3a (2+) u (3+),
meau (2+), nuHKa, MPUCYTCTBYIOIIME B BOIHBIX pACTBOPAX.

XHAMHYECKUI DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAJUNIMYECKHUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHIA HATPUs); HCCICIOBAHUE 3aBUCHUMOCTH CKOPOCTH
XMMHAYECKOH PEaKIMU OT BO3JICHCTBHS Pa3IMuYHBIX (AKTOPOB;, HCCIICIOBAHUE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMN KUCIIOT, IIEI04Yeh U
cojeii  (BO3MOXKHO HCIOJB30BAaHHWE BHICOMATCPUAIIOB); IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocajKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, MILIIOCTPHPYIOIIUX IPUMEPHI
OKHCIITEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakluid  (TOpEeHUE, PEaKIMH  Pa3JI0KCHHUS,
COCITUHCHMS); PACIIO3HABAHWE HEOPTaHWYECKHX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
peakIuii Ha HOHBI, PeIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U UX coeMHEHUSI

O6miast  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH  CTpPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMUYECKHUE CBOMCTBA HAa MPUMeEpE XJopa (B3aUMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMH — BOJIOPOJIOM U KHUCIOPOAOM, wenouamu). Xnopoomoposa. CoisHas
KHCJIOTa, XUMHUYECKHE CBOWCTBA, noayueHue, TpUMEHeHUe. [leiicmeue xnopa u
X7I0p08000OpoOa Ha Opeanusm yenogeka. BakHeWiue XJIOPUIbI U UX HAXOXKIECHUE B
MIPUPOJIE.

O6mast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJa U CEPHI.
AnoTponHble MOAM(PHUKALUMA KHUCIOPOJAa M cepbl. XHUMHYECKHE CBOMCTBA CEpBI
(B3aMMOJEHCTBUE C Hememanriamu — BOJAOPOJOM U KHUCJIOPOJIOM, METaJUIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOI: CTPOECHHE,
(dbu3nyeckue U XMMHYECKHUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA).
OKcupl cephl Kak MPEeACTaBUTENIN KUCIOTHBIX OKCUAO0B. CepHast KUcIoTa: (GU3NUYECKUe
U XuMudeckue cBoicTBa (oOmme u cneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBeHHasl peakius Ha cynbdar-uoH. CepHUCTas KUCIOTA. Xumuueckue peaxyuu,
jedxcawue 8 OCHOGe NPOMBIUUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coequHenui B mpupone. [Ipumenenue cepol U €€ COEqUHEHUH B
ObITY M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue okKpycaowel cpeobl
COCOUHEHUSMU cepbl (KUCIOMHbBLE 00HCOU, 3a2Ps3HEHUe 8030YXA U 8000EMOB), CNOCOObL
€20 nPedomepauietusl.

OO01ast xapakTepucTHKa 3J1EMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCICHUS.

A30T, pacrnpocTpaHeHHe B TIpupoje, (PU3MUecKne U XHUMHUYECKHE CBOMCTBa
(B3auMoOJeiiCTBHE C METaJUIaMM M HEMETa/llaMH - KHCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr aszora B mpupome. AMMHuak: (Qu3nueckue W XUMHUYECKHE CBOMCTBa
(OKHuCTIeHne, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpa), noiyuerue u npumeHenue. Comaun
aMMOHUSL: COCTaB, (U3MUYECKUE U XUMHUECKUE CBOMCTRA (pa3ioKeHUE, B3aUMO/ICHCTBUE
CO 1IesiouaMHu), npuMmeHeHue. KauecTBeHHass peakiys Ha HMOHbI aMMOHHS. A30THas
KHCIO0Ta, ©€ (U3MYECKHe M XUMHUYECKHE CBoicTBa (o0mue u crnenuduieckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras Kuciota. Mcnonb3oBanue HUTPATOB H
coJiei aMMOHHS B KauyeCTBE MUHEPAJIBHBIX yIOOpEeHUA. Xumuueckoe 3azpsazHeHue
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OKpYAHCaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOMHble 00HCOU, 3a2ps3HeHUe 8030VXd,
NOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJIEHUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
buznueckne U XUMUYECKUE CBOICTBa, noayyeHue. Ilonamue o MuHepanrbHvix
yoobpenusax: Humpamol u Gocghamvl. Ilonamue o xomniexcHvlx yooopenusx. OOmas
xapakTepucTuka 31eMeHToB [VA-rpymnmbl. OcoOeHHOCTH CTPOEHHUsI aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapaKkTepHbIE CTETEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciomamu). ApncopOuus. Kpyrosopor
yraepoaa B mpupoae. Okcuasl yriepona, ux (QU3MUecKrue U XUMHYECKHE CBOWCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHW3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, céa3aHHble ¢ oKcuoom yenepooa(lV); eunomesa enobanbHoco nomenneHusl
KAumama, napHuxoevlii 3¢hghexm. YTONbHASI KUCIOTAa M €€ COJU, UX (U3UYECKUE U
XUMHUYECKHUE CBONCTBA, noyuenue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnonb3oBanue kKapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIIICHHOCTH M CETHCKOM
XO35MCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUI yTiepoja (Ha mMpUMepe MeTaHa, STUJICHA, dTaHOJIa, YKCYCHOM KUCTOTHI. Mx
cocmas u xumuveckoe cmpoenue. Knaccugpuxayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yriIeBOJAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U HeopeaHuyecKux coOeOuHeHull.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOMCTBa (Ha TIpUMeEpe
B3aMMOJICHCTBHS C METAIJIaMH U HEMETaJUIaMu ), noiyuerue u npumerenne. CoeouHenus
KkpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucaiome. Cunuxkamol, (pusuyeckue u Xumuieckue ceoUcCmeda, noayueHue u npUmMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwmuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeHm, OemoH,
arcenezooemon. I[lpobremovl 6€30naACHO20 UCNONL30BANHUSL CIMPOUMETILHBIX MAMEPUANO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUN DKCIIEPUMEHT: H3yuyeHHE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IIPOBEACHUE KAYECTBEHHBIX PEAKIMKA HAa XJIOPUIA-HOHBI U
HaOMIOZICHNE TIPU3HAKOB WX TMPOTEKAHUS, OIBITHL, OTPAKAIINE (PU3NUECKHE W
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJICHHME ¢ oOpasliaMu XJOPHIOB  (TaJOTeHHUIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEpHUANIOB); HAOIIOJIGHUE IIpollecca OOYIJIIMBaHUS caxapa IoJ JeWCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; U3yUYE€HHE XMMUYECKUX CBOMCTB pa30aBIeHHOU
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaYECTBEHHOW peaklny Ha Cynb(paT-uoH U HAOJIIOICHHUE
Mpu3HaKa €€ MpOoTeKaHus; O3HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBaMHM a3oTa, dochopa
U UX COSIMHEHMI (BO3MOKHO MCIOJIb30BaHNE BHICOMATEPHAIIOB), 00pa3IiaMy a30THBIX
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U (pochopHBIX yA0OpEHUI; NOTyYEeHNE aMMUaKa U U3y4YE€HUE €r0 CBOMCTB; IPOBEICHHE
KayeCTBEHHbIX pEakUuil Ha MOH aMMOHHA U (ocPaT-MOH U U3yUEHUE NPU3HAKOB HUX
IIPOTEKAHUS, B3aWUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHATIOB); U3yUYEHUE MOJEIEH KPUCTAIIMYECKHUX
peméTok anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €ro CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHbI U U3yYECHHE MPHU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHelnme HeMeTaubl U UX COSUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XapakTepUCTUKa XUMHUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUM UX
nonoxeHus B llepuoanueckon cucreme xumuueckux nemeHToB J{. . Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramindeckass CBSi3b U METAJUIMYECKAs
KpUCTAJUINYECKasl PpEIIETKA. OJEKTPOXUMUYECKUN psl  HANPSHKEHH  METaJUIoB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJIOM, kuciotaMu). Obwue cnocobvl nonyyeHus memainos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNnocobbl 3auumul ux om xopposuu. Cniagvl (cmanb, 4yeyH,
0paAnoOMUnULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmoauyueckod cHCTEME XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kaius). OKCUJIBI U TUAPOKCUABI HATPUS
u kanud. [[puMeHenre menoYHbIX METAVIOB U UX COEUHECHUM.

[[{eouyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: TTOJI0KEHKE B Ilepuonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoge. duszndeckue u XUMMHUUYECKUE CBOMCTBA MarHus MU Kajuplus. Baxueiiue
COCAMHEHUS Kajablus (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHusl.

AOMUHHUI: TION0KeHue B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroMma; HaxoxiaeHue B mpupoae. Dusnueckue u
XUMUYECKHE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepmogmueckoll cucremMe XUMHUYECKHX BJIEMEHTOB
. U. Menneneesa; CTpoeHHME aroMa; HaxoxAcHuWe B npupoae. Dusmyeckue u
XUMHUYECKHEe CBOMCTBA jkeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMU).
Oxcuppl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyUeHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB M CIIABOB, UX
(bU3MYECKUMU CBOMCTBAMM; W3YUYCHHE PE3YJIbTATOB KOPPO3UHU METAUIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); NCCIICIOBAHUE CBOICTB
AKECTKOM BOJBI; MpOIIECCa TOPEHUS Kelle3a B KHUCIOPOJE (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIM Ha MOHBI (MarHus,
Kanblus, amomMuHus, 1uHka, xxeneza(ll) u xenesza(Ill), menu(Il)); nabmonenue u
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ONMCAHUE TMPOIECCOB OKPAIIMBAHUSA IIJIJAMEHUM HOHAMM HATpUs, Kalus U KaJbIUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); MCCeN0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 6 nosceonesHou
JHcU3HU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 owvimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKOIO2UYECKOU 2PpAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpYyHcaowels cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUECKUX NPOoOIieM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoivb, NpupooHvlll 2a3, Heghmuv),
NPOOYKMbL UX nepepabdomKu, ux poib 6 Oblmy U NPOMbILULIEHHOCHI.

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeaIMETHBIX CBSI3eM MpU U3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHATHH, SBJISIONIAXCS CHCTEMHBIMH JI OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC MTOHSATHSI: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, Kilaccuukaius, NEePUOJIUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHHUE, MOJIEb, SIBJICHUE, MapHUKOBBIA A()QPEKT, TEXHOJOTHS,
MaTepualbl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIEeCTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HUYECKHUE
BEIIMYUHBI, CIUHUIBI HM3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢dotocunte3, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEPATbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJE3HBIE
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOoOpyaoBaHuME U TpuUeMbl oOpaiieHus ¢ HuM. llpaBuia
6e3omacHoi pabOThl B XUMUYECKOHN J1abopaTopum.

2. OuucTKa 3arps3HEeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEaKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €0 CBOMCTB.

5. IlomyueHue BOgOpoJa U U3YYEHUE €T0 CBOMCTB.
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6. IlpuroroBneHne pacTBOPOB C ONpPEAEIEHHOW MaccOBOMl J0Jel pacTBOPEHHOTO
BELIECTBA.

7. Pemenne »sKcrepuMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TonyueHne aMMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkuciIoro ra3a i H3y4eHHue ero CBOMCTB.

12. Pemenne skciepuMeHTaNbHBIX 3a1a4 1o Teme «Hemeramnsr IV — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl U UX COSAUHEHUSD.

[Ipy mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tam BBIIOIHIETCS

oOyuatomumucst ¢ 3IIP Bmecte ¢ yuuteneM u moj ero pykooactBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKM OE€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUJY paboOThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ MU YKa3blBaeTcs ILEJb
npoBeaeHus padoTel. [Ipu HEOOXOAUMOCTH 1aeTCsl BU3YyalbHBIN aJTOPUTM BBIIIOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOT'O pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMUH

Jlis opraHuzanuu TPOBEPKU, ydyeTa M KOHTPOJIL 3HAHUW OOyYaromMXCs IO
peIMeTy MPeayCMOTPEHbI KOHTPOJIbHBIE PAa0OThI, CAMOCTOSITENIbHBIE PaOOThI, 3a4YETHI,
IpakTH4ecKue padoThl, TecTUpoBaHUE. OAHMM U3 METOJOB KOHTPOJIA pPE3YJIbTaTOB
oOyuenusi oOyuatomuxcs c 3[IP sBiasercs MeTon MOIMBAapUAaTUBHOTO 3KCIIpECC-
TECTUPOBAaHUS C KOHCTPYHPYEMBIMM OTBE€TaMH. Ero OTIMYHATEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAJIW3allMM  3HAHUM,
CPaBHUTEIBHO MaJlbl€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXkHO u3MeHeHHe (HOPMYIMPOBKM 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalys IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W THMCBbMEHHBIX WHCTPYKIIHUH,
YOPOUIEHUE JJIMHHBIX CJIOKHBIX (DOPMYIMPOBOK MHCTPYKLHM, pPEIIeHHE ¢ OMOpOoil Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DOPMALIHH.

KoutposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMOTpeHO 9 KOHTPOJIBHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadallbHbIE XHMHYECKHUE TTOHSTHS.
XUMHUYECKHUE DJIEMEHTHI. XUMUYEeCKue (hOpMYJIbl U yPAaBHCHHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas cuCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnasa paboma Ne 4. Kucnopoa. Oxkcuasl. 'openue. Bogopoa. KucnoTsi.
Coun.
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Konmponvnas paboma Ne 5. O600111eHHE CBEICHUN 0 BaXKHEUIIIUX KJlaccax
HEOPraHUYECKUX COCTUHEHUH.

Koumponvnasa paboma Ne 6. DneKTponuTU4ecKas TUCCOLUALINA.

Konmponvnasa paboma Ne 7. Hemetannsbl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. VItoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIMA

B nenom pesynbrarel ocBoeHus oOydaroniumucs ¢ 3P ydyeOHoro mpeamera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOM padoyell MmporpaMmbl
OCHOBHOTI0 00111€T0 00pa3oBanus. Hanbosnee 3Ha4UMbIMU SBISIOTCS:

N3yyeHne XMMUU B OCHOBHOM IIKOJIE HANpaBJIEHO Ha JOCTHUXKEHUE O00ydarouuMucs
JUYHOCTHBIX, METANpPEAMETHBIX M TMPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Yy4eOHOTrO
npeaMera.

JIMYHOCTHBIE Pe3y/IbTAThI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs
JOCTUTAIOTCSI B XOJ¢ OOY4YeHHs] XUMUU B €IUHCTBE Y4YeOHOM W BOCIHMTATEIHHON
nestenbHocTH  OpraHu3aliii B COOTBETCTBHM C  TPAaJAMLMOHHBIMH  POCCHICKHMU
COIIMOKYJIbTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSATHIMU B 00IIECTBE
npaBUjIaMd M HOPMaMH IIOBEJIEHUA MW CIOCOOCTBYIOT MpOIECCaM CAaMOIIO3HAHMS,
CaMOPAa3BUTHUSA U COLMAITU3ALUN O0YHAFOIINXCS.

JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:
llampuomuueckoz2o 6ocnumarnus

1) LIEHHOCTHOrO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACJIEIUIO, TIOHUMAHUS 3HAYEHUS XUMAYECKON HAYKU B JKM3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH BJIAAETh JOCTOBEpHOM HWH(MOpMamuendn o0 MepeaoBbIX
JTOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEUYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTU B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOLIECTBA;

I'pasxcoanckozo eocnumanus

2) mpeACTaBJECHUSI O COIMAJIBLHBIX HOpPMaxX W MpaBWIaX MEXIUYHOCTHBIX OTHOIIECHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEI0BATENLCKON, TBOPYECKOM M JPYIMX BUIAX JEATEIBLHOCTH; TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JCSATENIBHOCTA  MPU  BBIMOJHEHUU  YUYCOHBIX,
MO3HABATENIbHBIX 3aJ1a4, BHIOJTHECHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3IaHUH YI€OHBIX
[IPOCKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO MU B3aUMOIIOMOIIM B IIPOLIECCE DTOH
yu4eOHOU AESITeNbHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U TOCTYNKH CBOUX
TOBapUIIECH C TO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUU ITOCTYIIKOB;

L]ennocmu nayuno2o no3Hanus

3) MHPOBO33PEHUYECKUX TMPEJCTABICHUNA O BEIIECTBE W XUMHUYECKOM peakiluu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTaBIIIOLINX OCHOBY
JUIS. TIOHUMaHUsl CYIIHOCTH HAy4YHOM KapTHHBI MHUpA; MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SX YEJNIOBEKA C MPUPOJHOM CPENIOH, O
POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) no3HaBaTeIbHBIX MOTUBOB, HAIMIPABJICHHBIX HA IMOJYYEHHE HOBBIX 3HAHUU M0 XUMUHU,
HEOOXOAMMBIX JJI1 OOBSICHEHHST HAOJIF0TaeMbIX TIPOIECCOB U SIBJICHUM;

5) mo3HaBaTenbHON, WHPOPMAIMOHHONM W YHUTATEIhCKON KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIFHOM pabOThl ¢ Y4€OHBIMU TEKCTaMH, CIIPABOYHON JINTEPATypOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHUI;
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6) nHTEepeca K 00y4EHHIO ¥ O3HAHMIO, JTF0O03HATEIBHOCTH, TOTOBHOCTH U CIOCOOHOCTH
K CaMOOOpa30BaHUIO, TPOEKTHOM U MCCIEAO0BATEIBCKOMN JE€ATENbHOCTH, K OCOZHAHHOMY
BBIOOPY HAMpPaBIECHHOCTU M YPOBHS 00Y4YEHHUsI B TajIbHEHUIIEM;
Dopmuposanus Kyaibmypul 300P08bs
7) OCO3HaHHWS LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3/10pPOBbIil 00pa3 >KM3HHU, OCO3HAHUS MOCICACTBUNA M HEMPUITHUS BPEIHBIX
OpUBBIYEK (YHOTPEOJIEHUS  aNKOTONs, HApKOTUKOB, KypeHHUs), HEOoOX0IUMOCTU
COOMIOICHNS TIPaBU OE30MACHOCTH TMpPH OOpAIllEHUH C XUMHUYECKHMMH BEIIECTBAMHU B
OBITY M peaTbHOU JKU3HU;
Tpyoosoco eocnumanus
8) MHTepeca K MPAKTHUYECKOMY H3YYEHHMIO MNpodeccuil M Tpyda pazIudyHOro poja,
YBaXECHUE K TPyAy M PE3ysbTaTaM TPYAOBOW IEATEIBbHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHEHUSI NPEIMETHBIX 3HAHUM [0 XMMHUHU, OCO3HAHHOI'O BHIOOpA MHIAMBUAYAIbHON
TPAaeKTOPUU MPOJODKEHHsT 0oOpa3oBaHUsl € Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MMOTPEOHOCTEH; YCIENIHON
npo(hecCHOHANBHON N1eATEIbHOCTH W PA3BUTUS HEOOXOIUMBIX YMEHHH; TOTOBHOCTH
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;
IKon02utecko2o 60ChHUMaHus
9) PKOJOrMYeCcKH LENeco00pa3HOro OTHOLIEHHS K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUsSA, MOHUMAHMS LIEHHOCTH 3J0pPOBOr0 U 0€30MacHOTO
oOpaza JKW3HHM, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAaHUS LIEHHOCTU COONIOACHUS MpaBuil O€30MacHOro
MOBEAEHUS MPU pabOTe C BEUIECTBAMH, a TAK)KE B CUTYaLUSIX, YTPOXKAOIINX 3J0POBBIO U
JKU3HH JIIOACH;
10) crtocoOHOCTH MPUMEHSATH 3HAHUSA, MOJTYyYaeMble IPU U3YUEHUH XUMUH, JIsSl PEeIICHUs
3a1a4, CBS3aHHBIX C OKPYXaIIe TMPUPOAHOW CpPENOM, TMOBBIIIECHUAS YPOBHSA
AKOJIOTUYECKOMN KYJIbTYPhl, OCO3HAHUS I100aTBHOTO XapaKkTepa HKOJIOTHYECKUX MpodiieM
Y IIyTeH UX pelIeHUs MOCPEACTBOM METOJOB XUMHUH;
11) sK0I0THYECKOTO MBILIIEHUS, YMEHHUS PYKOBOJICTBOBATHCSI UM B [TI03HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue yHugepcaIbHbIMU Y4eOHBIMU NOZHABAM EIbHBIMU OCUICI UAMU:

BBISIBJISITh IPUYMHBI U CJIIEJCTBUS TPOCTHIX XUMUYECKUX SIBJICHUM;

OCYILECTBIISITh CPAaBHEHHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPHUSAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEPalInil;

CTPOUTH JIOTUYECKOE CYKIEHUE MOCIIC MPEABAPUTEIHHOIO aHAIN3a, BKIIOYAIOIIEE
YCTAHOBJICHHE TPUYMHHO-CJICJICTBEHHBIX CBSI3€H;

BBIABJIATE AeUIMTHI HWHPOpMAIUU, MaHHBIX, HEOOXOIWMBIX I pEeIICHUs
MOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh UHPOPMAIIMIO U3 OJHOIO BUAA B APYroil (TaOdMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTS petieHus: y4eOHBIX U MO3HABATEIbHBIX 33/1a4 C MOMOIIIBIO M1e/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUISl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsI, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TOMOIIBIO TEeAarora Wi CamMOCTOSATENbHO (OPMYIUPOBATH OO0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUECKUX TIPOLIECCOB M  HX
MOCJIE/ICTBUS,

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WM JAHHBIE W3 WCTOYHHUKOB C YYETOM
MIPEIOKCHHON yIeOHOM 3a1a4uM U 3aTaHHBIX KPUTEPHEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThI C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEpHaJOB MJIs BBICTYIUICHUS TIEpe]
ayAUTOPUEH;

OpraHU30BbIBaTh y4€OHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEJIEM M CBEPCTHHUKAMU; padOTaTh MHJMUBHAYAJIbHO W B TPYIIIE: HaXOJIUTh 0OIIee
pernieHre U paspemarb KOH(JIMKTHI HAa OCHOBE COTJIaCOBaHUS TMO3MIMH M ydeTa
UHTEpECOB; GOPMYIUPOBATH, APTYMEHTHUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUH MPOAYKT, IPUHUMATH U Pa3/ICIsATh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOoH.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4EOHYIO MPOOJEMy, OMNPEACNiATh Ieib
y4eOHOM eI TeIbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHITHS pEHICHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHHOM €SI TEIHLHOCTH;

COOTHOCUTH CBOHM JCHCTBUS C TJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLIECCe IOCTHXKEHUS pe3ylibTaTa, ONPEHENSITh
CIOCOOBI IEUCTBUI B paMKaxX MPEJUI0KEHHBIX YCIOBHM U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JIECTBUS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallUM W TMpeJarath IUIaH €€ HW3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMmblid pe3yibTaT
JESTETLHOCTH, OMPENEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJCHUS, TPEOYIoIIHe
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYTrOMY UEJIOBEKY, €70 MHEHUIO.
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IHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHUs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTUA IO TMOJYYEHHI0 HOBOTO 3HAHMS, €r0 MHTEPIPETaIUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHHE O 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTHU SIBJICHUN MPHUPOJIBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOU

JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMM MOHITHUIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

peakiui (C Oomopod Ha aJIropuTM YYEOHBIX JEHCTBHUI); BiIaJ€HUE OCHOBaMU

xumudeckord HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEIS; YMEHUE

UCIIOJIB30BaTh MOJENIU Il OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHWYECKMX 3HAHUW Il YCTAHOBJIEHUS B3aMMOCBA3EH

MEXIYy W3YYEHHBIM MATEpPHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMM, a TAKXKE B

IPOLECCE BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Npu paboTe C HUCTOYHUKAMU

XUMHYECKON UH(OpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CJIOKHOE BELIECTBO, OJHOPOJIHAs W HEOJHOPOAHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA O0bEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemaHsis),
XUMUYECKasi peaklusi, peakUUd COCOUHEHUs, PpEeaKIUH PA3JI0KEHUs, PpPEaAKIUU
3aMeIleHHs], peakuu oOMeHa, TerIoBOM 3((PEeKT peaklnu, 3K30- U SHAOTEPMUUYECKHE
peakluu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COECIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHLIEHTPALMsl BELIECTBA B PACTBOPE, PO aTOMA, SJIEKTPUUYECKUN
CIION aTtoMma, aToMHas OpOuTajb, pajuyC aromMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPULATENBHOCTD, MOJISIPHA M HENOJSApHAs KOBAJECHTHAs
CBSA3b, MOHHAs CBA3b, METAJUIMYECKAsl CBA3b, KPUCTAUIMYECKAs pelieTka (aToMmHas,
VMOHHAs, METaJuUIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, AHWOH, 3JIEKTPOJIAT WM HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMALMsI, peakUud HOHHOrOo  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEIND,
OKHCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUYECKOW peaklUu, KaTalu3aTop, MNpeleibHO
nomyctuMmas konuentpauus (I171K), koppo3ust MeTalioB, CIIaBhI;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHUsl, TEOPUs SIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABICHUS O HAyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIIEOBAHUS BEIIECTB U U3YUCHUS
XUMUYECKUX PeaKIuii;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOXKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepunonnueckoii cucteme (B MaJIbIX IEpUOAAaX U INIaBHBIX
NOATPYINAX) W DJICKTPOHHOIO CTPOEHUS aToMa; yMEHHE OOBACHSATH CBA3b
noJIoKeHus:  sjuemMeHta B llepuogumyeckodt  cucreMe C  YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KaTUS U KaJbIIUS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C OINOpPOd Ha OmpeneieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOHIIBL;

® yMEHHE KJIacCu(UIMPOBATh XUMUYECKUE IJICMEHTHI, HEOPTaHMUECKHE BEIECTBA U
XUMUYECKUE PEAKLUU C OMOPOI Ha CXEMBbI; ONMPEAEIATh BAJIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U TUN
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCIMHEHUAX, 3aps]l MOHA, XapaKTep Cpeibl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JIEHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MUYECKUEe M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJAOPO, IpaduT, ajiMa3, KPEMHHUIA,
a3oT, pochop, cepa, xJ10p, HATPUIL, KAJIUA, MATHUM, KAJIBLIUIA, AJIFOMUHUH, JKEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJIE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUAPOKCUABl MeTauioB [ - IIA rpymnm,
ammomunanst, menu (II), nuaka, xenesa (I u III), okcumaer yrirepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepHas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
OIKCHIBaTh C OMOPOM HA IUIAH U KIIIOYEBBIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBLHOIO aHAJIM3a IOJ PYKOBOJCTBOM IE€AArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NpEBpAIICHU B PA3IUYHBIX YCIOBUSAX, BIUSHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY>KAOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATh MO 00pa3ly, CXeMe, alropuTMy Y4eOHBIX AEUCTBUI
MOJIEKYJIIPHbIE M1 MOHHBIE YPaBHEHHUS pEaKIHil (B TOM YHCII€ PEaKIHil HOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKJAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXAY HUMU;

® YMEHHE BBIYHCIATH OTHOCUTENIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHUHU, MACCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO YpaBHEHUSIM
XUMUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOM Ha oOpaszel, aJropuT™M YUeOHBIX
JICHICTBUM,
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® BJaJE€HUE OCHOBHBIMU METOJIaMU HAYYHOTO MO3HaHUs (HaOJt0IeHue, U3MEPEHHE,

HKCIIEPUMEHT, MOJEIUPOBAHUE) MPU U3YUEHUU BEIIECTB U XUMHUYECKUX SIBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

Y TIPEJIOKHUTH IIyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U onucaHue (PU3NIeCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH H XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3YYEHHUE CIIOCOOOB pa3/IeTICHUsl CMECE;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J10JI€il paCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTAaHWYECKHUX BEIIECTB PA3TMIHBIX
KJIACCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
oTpeeICHHS XapaKTepa CpPebl B paCTBOpax KUCJIOT U IICIIOYCH;

W3YUCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METaJlJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHWYECKUX COCTUHEHUNY;

peIIeHNEe  JKCIMEPUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIUTHYCCKAs
JTUCCOIHALIUSY,;

pEIICHNE SKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHelmme HeMeTaTbl U uX
COCTMHCHHUSY;

peIIeHNE dKCIICPUMEHTATBHBIX 3a/1a4 10 TeMe «BaxHele MeTaibl U uX
COCITMHCHHUSY;

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHMA
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC DPEAaKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AHHOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeIbCTB, TPa(pUKOB M TAOIHUI] M BBISBIISITH SMITMPUIECKHE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuUiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCETHEBHOM U3HU, a TaKXKe MpaBWIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUS M TNPEIOTBpAIICHHUS WX BPEAHOTO BO3JIEHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eJlOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE
IPABWJIBHO MCIIOJIb30BaTh W3YYEHHBIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIAOOpEHHs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKU
IPUPOJIHBIX HCTOYHHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCIOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABIMBATHb CBA3M MEXKIY PEAJbHO HAOJIOIAEMBIMH XHUMHYECKUMU
SBJICHUSIMHU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHPE, OOBSICHATh
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO IIE1Arora;

® @peAcTaBieHHE O cdepax NpoPEeCCHOHATBHONU JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJW4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh MH(MOPMALIMIO O BEIIECTBAX, MX MPEBPALICHUAX M IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K MPpeAMETHBIM pe3yJbTAaTaAM OCBOCHHSI Y4eOHOro mpeamera
«XHuMH», pacnpeaeeHHbIe 10 roxaM o0y4yeHus

Pesynbrarel mo romaMm (GOpMyNHPYIOTCS IO NPUHIUIY J00aBICHHUS HOBBIX
pe3yabTaTOB OT IoJa K IOAY, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOAax IO3ULUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIECTBO, CMECh (OHOPOHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJICKYyJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMUYECKOT0 JIEMEHTa
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHWUE, COJb,
2IEKMPOOMPUYAMENbHOCMb,  CTEIICHb  OKHCICHMS,  XHMHYECKas  PEaKiws,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHHUS, PEaKIMu pPa3jIoKEHUS, PpPEeaKIuu
3aMEIICHHs], PEaKIui 00MEHa, SK30- U SHJIOTEPMHUUECKUE PEAKIIUU;, Menio8otl 3¢hghexm
peaxkyuu, SIpO aToMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJEHTHAasl CBSI3b, MOHHAsI CBSI3b, HOH,

2
31ech 1 ganee KypcuBOM 0003HAYAIOTCS TUTAHUPYEMBIE TIPEIMETHBIE PE3YIIbTAaThl, KOTOPHIE MOTYT OBITh TIOTEHITMAILHO
JNOCTHTHYTHI o0y4atorumcst ¢ 3T1P, HO He SIBISIOTCS 00s13aTENbHBIMHU.
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KaTUOH, QHUOH, PACTBOP, MaccoBas J0Ji1 BElIeCTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMWYECKHX IMOHITHH (cM. m. 1) u
MIPUMEHSATH 3TU MOHATHS IPU OMUCAHUU BELIECTB U X MTPEBPAILCHHIA;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (HOpPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, FJIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSAX; CTETICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONPEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEHEIEHHOMY Kiaccy
COEIUHEHUN 1O ¢opMysaM; BHUJ XHMHUYECKOM CBS3M (KOBAJEHTHass W HOHHAas) B
HEOPraHWYECKUX COCIUHEHUSAX;

UMETh IPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENSA NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aHMOCBSI3U
MEXy U3yYE€HHBIM MaTEpUAJIOM U MPU MOJIYYEHUH HOBBIX 3HAHMM, a TaKKe Npu padoTe
C HCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OIeprupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUM PAacUETHBIX 3aJlay C OMOPOM HA AJITOPUTM YUYEOHBIX NEWCTBUM M3y4YECHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, llepuonnueckuii 3akon [{.11. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJISpHAs TEOpPHUS.
CooTtHOCHUTh 0003HAaYEHUsA, KOTOpble UMeroTcs B Tabmuue «llepmomnueckas cucrema
xumudeckux 3seMeHToB JI. WM. MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMMU
CTPOCHHMSI aTOMOB XHMHYECKHX D3JIEMEHTOB (COCTaB U 3apsal sjpa, OO0Ilee YHCIO
AJIEKTPOHOB U PACIIPEAEIICHUE UX IO IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOPraHUYECKHUE BEIIECTBA,;
XUMHUYECKHUE peakuru (M0 YMUCIYy U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3(PEeKTy, N0 U3MEHEHUIO CTEIEHU OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSX TOCIE
MPEABAPUTEILHOTO 00CYXKACHUS C Me1arorom;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOr0 3JIEMEHTa MO0 (opMyJie COSAUHEHUS; MACCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPABHEHHIO XMMHUYECKON PEaKIUHU C
ONIOPOM Ha aJTOPUTM;

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0000IIeHHE,CUCTeMaTH3aIIMS, KJIacCU(UKAIs, BBISBICHUC
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — JJI1 M3YYCHUS CBOMCTB BEIICCTB M XMMHYCCKHUX
peaKIuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,

MOJEIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbII) TIOJI pyKOBOACTBOM I1€/1arora;
CJIeI0OBAaTh MpaBUjIaM MOJIb30BAHUSI XUMUYECKOM MOCYA0N U Ja00paTOPHBIM
000pyZOBaHUEM, a TaKXKe MpaBUiaM OOpAaIleHHs C BEIIECTBAMH B COOTBETCTBHUU C
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MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U
coOupaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOpOAA W KHUCJIOPOJAA), IMPUTOTOBIECHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MPOBOAUTh XWMHUYECKHE JKCIEPUMEHTHI MO PACINO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0O HWHIUKATOPOB (MakMyc, ¢eHoindramenH, METUIOpaHXK U Ap.),
MOATBEPAKIAAIONMINX KAYECTBEHHBIM COCTAB HEOPTraHUYECKUX BEIIECTB (Kau€CTBEHHBIC
pEeaKIuy Ha UOHBI) MOJT PYKOBOJCTBOM I1€/1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTENEHb OKHCIIECHUS, XUMHUYECKAsl PEaKIus,
XUMUYECKasl CBSI3b, Meni08ou 3¢hghekm peakyuu,Moiib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOIUTAYECKAS [UCCOLMAIUSA, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTaHOBJICHHE, A/NIOTPOIHUsA, aM(OTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHas,
VMOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsI PEIIETKA, KOPpPO3Usi Memasios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpanus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTh 3TU OHATHUS IPU ONMCAHUU BELIECTB U MX MPEBPAILLICHUII;

UCITIOJIb30BaTh 3HAKW W CUMBOJIBI JIJIs1 (PUKCAIMK PE3yNbTaTOB HAOJIOICHUH,
cocTaBieHHUs] (OPMyJT BEIIECTB U YPABHEHUN XMUMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeroiuecs B [lepuonuueckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU .

OMPENENATh BAJCHTHOCTh M CTENEHb OKUCICHUS] XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OINPEIeIEHHOMY
KJIacCy COEIMHEHU ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPHUPOBAHHbIEC; BUJIbI
XUMUYECKON CBsI3M (KOBAJICHTHAsl, MOHHAs, METa/NINYecKas) B HEOPTaHUYECKUX
COCMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbici  [lepuommyeckoro  3akona J[.MI. MeHngeneeBa wu
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE: ONUCLIBAMb U XaAPAKmepu308ams TabIUIHY0 popmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSTUS «TJIaBHAs
noarpynma (A-rpymnma)» u «mobounas moarpymnma (b-rpymma)», manbie u OombIIHe
MIEPUObI;, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B IEPUOAUICCKON TabJIHUIIE, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB M
3apsijl sipa, 00IIIee YKCIIO JIEKTPOHOB M PACTIPE/ICICHUE UX T10 DJIEKTPOHHBIM CJIOSIM);
00bsCHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX JJIEMEHTOB U
UX COCAMHEHUN B MIpejiesiaX MajibIX MIEPUOJI0B U TJIABHBIX MOJATPYIIN C Y4ETOM CTPOSHUS
HX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTraHWYECKHUE BEIECTBa,;
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XUMHUYECKHUE peakuuu (II0 YKUCIY U COCTaBy YYacTBYIOIMX B pPEAKLMU BEILECTB, IO
TEI10BOMY 3 (EKTyY, 10 U3MEHEHUIO CTENEHEN OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAAs OMMCAHUE NPUMEpPaAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIlEHHBbIE YPAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peaxkiuii, NOATBEPKJAIOLINX CYIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEILIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN IIOCJIE MPEABAPUTEIBHOIO
00CYXJIEHHUSI C TeIarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJIO0 XUMHUYECKOT0 3JIEMEHTa MO0 (opMyJie COEAMHEHHUS; MAaCCOBYIO OO
BELIECTBA B PacTBOPE; MPOBOJAUTH PacdEThl MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMH C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM TMOJIb30BaHUS XUMHUYECKOM IOCYI0M U J1abOpaTOpHBIM
0o00OpyZOBaHMEM, a TaK)KE IMpaBHJIaM OOpAIEHUS C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSMU IO BBIMOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO TOTYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIA COCTaB pPa3IUYHbIX
BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOpUI- OpomMuA-, MOAUI-, KapOoHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHHMSI ¥ HOHBI U3YYE€HHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE PUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYCHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHUI; €CTECTBEHHO-HAYUHbIE
METO/IbI IO3HAHUS — HAOJI0ICHNE, U3MEPEHUE, MOJIEITUPOBAHUE, SKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

Ne
n/n

Ha3Banue pa3nena, TeMbl

Koa-Bo
4acoB

BocnurareanHbIH
MOTEeHIAAJ

Hudposbie
o0pa3oBaTe/bHbIE

pecypchl

8 kiacc

Pa3nen 1. [lepBoHayajibHble XUMH

yeckue nousitusi (20

4acoB)

Tema 1. Xwumus Ba)KHAS
001aCTh  ©CTECTBO3HAHUI U
MPaKTUYECKON IEeITEILHOCTH
YeJI0BeKa

5

dopmMupoBaHue
LIEHHOCTHOTO
OTHONICHUS K
OT€UYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY U
HAyYHOMY
HaCJIEUIO,
MOHUMAaHUS
3HAYCHUS
XUMHYECKOW HAYKH
B KU3HU
COBPEMEHHOTO
o0111eCTBA,
CIIOCOOHOCTH
BJIQJIETh
JIOCTOBEPHOM
uHpopmanuerr o
MepeI0BbIX
JTOCTHKEHUSIX u
OTKPBITHSIX
MHPOBOM u
OTEYECTBEHHOM
XUMHH,
3aMHTEPECOBAHHOC
TH B  HAayYHBIX
3HAHUSIX 00
YCTPOMCTBE MHUpA U
oOuiecTBa

http://fcior.edu.ru/

http://www.school-
collection.edu.ru/

http://www.uroki.net
/docinf.htm

https://resh.edu.ru/

Tema 2. BemecrBa
U XUMUYCCKUE PEaKIuu

15

)

dopMupoBaHue
MHPOBO33PEHUECKHI
X MPEJCTaBIECHUHN O
BEIICCTBE u
XUMHUYECKOM
peakiuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA
HayKH 51
COCTAaBJISIOIINX
OCHOBY
MMOHUMAaHUS
CYIIIHOCTH
HAay4YHOM KapTHUHBI
MHUpa;
MpeCcTaBICHU 00
OCHOBHBIX
3aKOHOMEPHOCTSAX

TSt

PaA3BUTHSA

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm

https://resh.edu.ru/
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PUPOJIBI,

B3aMMOCBS35IX
YeJI0BeKa c
IIPUPOIHON

cpenoil, o poim

XHMHHU B MO3HAHUH
ITHX
3aKOHOMEPHOCTEH;
MO3HABATEJIbHBIX
MOTHBOB,
HaIpaBJEHHBIX Ha
MOJIyYeHUE HOBBIX
3HaHUM 110 XHUMHHU,
HEOOXOIUMBIX I
00BIACHEHHS
Ha0JII0TaCMEIX
MIPOIIECCOB u
SIBIICHUM

Pasznen 2. Baxneiimme npeacraButein Heopranudeckux emects (30 yacoB)

Tema 3. Bo3nyx. Kucnopon.
[TonsiTne 00 okcumax

5

)

dopMupoBaHue
IM03HABATEIIbHBIX
MOTHBOB,
HaIpaBJCHHBIX Ha
MOJIYYCHHE HOBBIX
3HaHUM 110 XHUMHHU,
HEOOXOIUMBIX I
00BsICHEHUS
HaO0JI0TaeMBIX
MIPOIIECCOB u
SIBIICHHI;
IT03HABATEIIbHOM,
nH(pOpMaAITMOHHOM
U YUTATEIbCKOM
KYJIbTypbl, B TOM
qucie HaBBIKOB
CaMOCTOSITEIbHOU
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JIUTEPATYpOH,
JIOCTYITHBIMU
TEXHUYECKUMH
cpencTBamMu
UH(OPMAIIMOHHBIX
TEXHOJIOTHH;
UHTEpeca K
00y4eHUIO u
MO3HAHUIO,
J0003HATEITEHOCTH
, TOTOBHOCTH U
CITOCOOHOCTH K
camM000pa30BaHMUIo,
MPOEKTHOMN 51
HCCIIeIOBATENIbCKO
i IEATEIbHOCTH, K

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

https://resh.edu.ru/
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OCO3HAHHOMY
BBIOOPY

HAINpaBJICHHOCTH |
YpPOBHS 00y4eHUs B

nalLHeHIeM
Tema 4. Bomopon. Ilonsitue o dopmupoBaHue http://www.school-
KHCJIOTaX M COJIAX [I0O3HABATENILHBIX collection.edu.ru/
MOTHBOB,

HaIpaBJEHHBIX Ha
MOJIyYeHUE HOBBIX
3HAaHUM 110 XHUMHHU,
HEOOXOIUMBIX I
00BIACHEHHS
Ha0JII0TacMEIX
MIPOIIECCOB u
SIBIICHUI;
IT03HABATEIIbHOM,
UH(POPMALMOHHOM
n YUTATEIbCKOMN
KYJIBTYPBl, B TOM
qucie HaBBIKOB
CaMOCTOSTCILHOM
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JUTEPaTypou,
JIOCTYITHBIMU
TEXHHYECKUMH
cpencTBamMu
WH(pOpPMaITMOHHBIX
TEXHOJIOTHit

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm

https://resh.edu.ru/

Tema 5. KonnuectBeHHEIS
OTHOIICHUA B XUMHUU

®opMupoBaHue
WHTEpeca K
00y4eHHUI0 "
MMO3HAHMUIO,
T0003HATENEHOCTH
, TOTOBHOCTHU |
CIIOCOOHOCTH K
caM000pa30BaHHIO,
MIPOEKTHOMN 5
HCCJIEI0BATENHCKO
U IeATeIbHOCTHU

http://fcior.edu.ru/

http://www.school-
collection.edu.ru/
https://resh.edu.ru/

Tema 6. Boma. PactBOpbL
[ToHsiTHEe 00 OCHOBAHUSIX

)

dopMupoBaHue
CHOCOOHOCTH
MIPUMEHSATH 3HAHUS,
MoJIydyaeMble  IpHU
W3yYEeHUU XUMHUU,
JUTSt peuieHus
3a/1a4, CBA3aHHBIX C
OKpYyXKaroleun
MIPUPOIHOMN
cpenoi,
TTOBBIIICHUS
YPOBHS

PKOJIOTHYECKOU

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm
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KYJIBTYPHI,
OCO3HAHUS
r7100aJBbHOTO
Xapakrepa
JKOJIOTHYECKHUX
npobiieM U myTeu
ux peleHus
MOCPEACTBOM
METOJI0OB XUMHH

7 Tema 7. OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COCTUHECHUMN

11

®opMupoBaHue
IMO3HABATEIIbHBIX
MOTHBOB,
HaIpaBJIEHHBIX Ha
MOJIyYCHUE HOBBIX
3HAaHUM 110 XHUMHHU,
HEOOXOIUMBIX I
00BSICHCHHS
HaO0JII01aeMbIX
MIPOIIECCOB u
SIBIICHHI;
IT03HABATEIIbHOM,
MH(}OPMaLMOHHON
u YUTATCIbCKOM
KYJIbTYypbl, B TOM
qucie HaBBIKOB
CaMOCTOSTCILHOM
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JUTEPaTypou,
JIOCTYITHBIMU
TEXHUYCCKUMU
cpencTBamMu
MH(OPMAILIMOHHBIX
TEXHOJIOTHit

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm

https://resh.edu.ru/

Pa3zpnea 3. [lepnoanuecknii 3axkoH u [lepuoanueckas cucreMa XMMHYECKHUX 3JIeMEHTOB
. . MenpneneeBa. CTpoenue aToMOB. XuMH4YecKasi CBA3b. OKUCJIAUTEILHO-
BOCCTAHOBHUTEJbHBIE peakuuu (15 yacoB)

8 Tema 8. Ilepronnueckuii 3aKOH 7 dopmupoBanue http://window.edu.ru
n [lepmonnueckast cucrema UHTEpeca K|/
XAMUUYECKUX 3neMeHToB /[l W. 00y4EeHHI0 51
MenneneeBa. CTpoeHHe aToma MIO3HAHUIO, http://www.school-
nrobo3uarensHOocTH | collection.edu.ru/
, TOTOBHOCTH U
CIOCOOHOCTH K | http://fcior.edu.ru/
camM000pa30BaHMUIo,
MPOEKTHOMN 51
UCCIIeI0BATEIBCKO
W JesTeIbHOCTH, K
OCO3HAHHOMY
BbIOODY
HAINpaBJICHHOCTH H
YpOBHsI OOYYEHHS B
JanbpHeHIeM
9 Tema 9. Xwumudeckasi CBS3b. 8 3,PopmmpoBaHHIO http://www.school-
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OKHCIIUTENBHO-
BOCCTAaHOBUTEJILHBIE PEAKIIUH.

ITO3HABATEIIbHBIX
MOTHBOB,
HaIpaBJIEHHBIX Ha
MOJIYYeHUE HOBBIX
3HAaHUM 110 XWMHUH,
HEOOXOIUMBIX I
00BsICHCHHS
HaO0JII01aeMBIX
MIPOIIECCOB u
SIBIICHUI;
IT03HABATEIIbHOM,
uH(OPMAITMOHHON
u YUTATEIbCKOM
KYJIBTYpPBl, B TOM
quCie HaBBIKOB
CaMOCTOSITEJILHOM
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JUTEPaTypou,
JIOCTYITHBIMU
TEXHHYECKUMH
cpencTBamMu
WH(pOpPMaITMOHHBIX
TEXHOJIOTHI;
HWHTEpeca K
00y4eHUIO0 u
IMO3HAHUIO,
M10003HATEIILHOCTH
, TOTOBHOCTH H
CITOCOOHOCTH K
camM000pa30BaHMUIo,
MPOEKTHOMN 51
HCCIEA0BATEILCKO
W JIeATEIbHOCTH, K
OCO3HAaHHOMY
BbIOODY
HANPaBIEHHOCTU H
YpOBHsI OOYYEHHS B
JanbpHeHIeM

collection.edu.ru/

http://fcior.edu.ru/

http://www.uroki.net
/docinf.htm

HToro

68

9 kJacc

Paznen 1. BemecTBo u xumnueckue peakuuu (17 yacon)

10

[loBTOpeHue u yrayb6seHue
3HAaHMM OCHOBHBIX pa3/ieJioB
Kypca 8 kJsacca

5

A

dopMupoBaHue
II03HABATENIbHOM,
MH(OPMALIMOHHON
Y YUTATEIIbCKON
KYJIbTYpBI, B TOM
YHCJIE HABBIKOB
CaMOCTOSITEJIBHOU
paboThI ¢
y4eOHBIMU
TEKCTaMH,
LTPaBOYHOU

http://window.edu.ru
/

http://www.school-
collection.edu.ru/

http://www.en.edu.ru
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JIUTEPATYpPOid,

JOCTYIHBIMU
TEXHUYECKUMU
CpeAcTBaMu
WH(}pOPMaAITMOHHBIX
TEXHOJIOTHI
11 Tema 1. OCHOBHEIE® 4 dopmupoBaHue http://www.school-
3aKOHOMEPHOCTH II03HAaBaTEIbHOMH, collection.edu.ru/
XUMUYECKHUX peaKLun MHQOPMALIHOHHOM
u  uutarenbckoi | http://fcior.edu.ru/
KYyJIbTYpbl, B TOM
qrcIie HaBBIKOB | http://www.en.edu.ru
CaMOCTOSITENIbHOI
paboThI c | https://resh.edu.ru/
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOMU
JIUTEPaTypou,
JTOCTYIHBIMU
TEXHHYECKUMU
CpeIcTBaMuU
MH(OpPMaLMOHHBIX
TEXHOJIOTHIi;
UHTEpeca K
00y4eHHUI0 u
MIO3HAHUIO,
T0003HATENEHOCTH
, TOTOBHOCTH |
CIIOCOOHOCTH K
caM000pa30BaHUIO,
MPOEKTHOM u
HCCIIEIOBATEIIHCKO
i NIeATenbHOCTH, K
OCO3HAHHOMY
BBIOOpY
HaIpaBJICHHOCTH U
YpPOBHsI 00y4eHUs B
JlaJbHENIIEM
12 TeMma 2. JJEKTPONUTHYECKAS] 8 dopmupoBaHHe http://www.school-
aucconManusa. XuMUYecKue mupoBo33pendeckn | collection.edu.ru/
peakiMy B pacTBopax X MpPE/ICTaBICHUH O
BEILIECTBE u | http://window.edu.ru
XUMHYECKOI /
peaKIum,
cooTBercTBYyrOmMUX | http://www.uroki.net
COBPEMEHHOMY /docinf.htm
YPOBHIO pa3BUTHUS
HAYKH u | http://www.en.edu.ru
COCTaBIISIOLITUX
OCHOBY TUISt
MOHUMAaHHUS
CYIIIHOCTH
HAyYHOW KapTUHBI
MUpa
Paznen 2. Hemerasuibl U UX coefuHeHus (24 yaca)
13 | Tema3.0O6mas xapaktepuctuka | 4  {iDopmupopanue | http://www.school-
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XUMHYECKUX 2J1eMeHTOB VIIA-
rpymsl. ['asorenst

IMO3HABaTEIILHOM,
UH(POPMALMOHHOM
U YUTaTEIbCKOU
KYyJIbTYpbl, B TOM
qucie HAaBBIKOB
CaMOCTOATEJIbHOMN
paboThI c
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JITEPATYpPOil,
JIOCTYITHBIMU
TEXHUYECKUMHU
cpencTBamMu
MH(OPMaLMOHHBIX
TEXHOJIOTHI

collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
/docinf.htm

14

Tema4.0O0mas xapakTepUCTHKA
XUMUYECKUX 3JieMeHTOB VIA-
TPYIIIIBL. Cepa U eé
COCIMHEHUS

dopmMupoBaHUe
IMO03HABaTEIILHOM,
HH(pOpMaAITMOHHOM
U YUTATEIbCKOMN
KYJIbTYpPbl, B TOM
qucie HaBBIKOB
CaMOCTOSITENIbHOM
paboThI c
yueOHBIMU
TEKCTaMH,
CIIPaBOYHOMU
JUTEPaTypOH,
JTOCTYIHBIMU
TEXHUYECKUMHU
CpeICcTBaMuU
MH(OPMaLMOHHBIX
TEXHOJIOTUI

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
/[docinf.htm

https://resh.edu.ru/

15

Tema5.00mas xapakTeprucTUKa
XUMHUYECKHX DJIEMEHTOB VA-
rpynnbl. Azot, ¢gochop u ux
COEJINHEHUS

dopMupoBaHue
MHUPOBO33PEHYECKHU
X MPEICTaBICHUN O
BEILECTBE "
XAMHYECKON
peakuum,
COOTBETCTBYIOLIUX
COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA
HayKH u
COCTAaBJISIFOIIUX
OCHOBY JUIS
MOHUMAaHHUS
CYILLIHOCTH
Hay4YHOM KapTHHBI
Mupa

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
/docinf.htm

16

TeMma6.061asa
XapaKTepUCTUKA
XUMUYECKUX  3JIEMEHTOB
IVA rpynnel. Yriaepon u
KPEMHUHU U UXCOeJUHEHUS

A

dopMupoBaHue
UHTEpeca K
MPAKTHYECKOMY
U3YYEHHUIO
npodeccuit u
TpyZda pPas3JIUYHOTrO
POa, YBAKEHHE K

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.uroki.net
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Tpyny
pe3ynbTaTam

TPYAOBOM
ACATCIIbHOCTU

/docinf.htm

Pa3aen 3. MeTasyibl M MX coeguHeHus (20 4yacoB)

17

Tema 7. O6mMe CcBOHCTBa
MeTaJlJIOB

4

dopmMupoBaHUe

BEILECTBE
XUMHUYECKOU
peakiuu,

COBPEMEHHOMY

HaYK{
COCTaBJISOLIUX
OCHOBY
MOHUMAaHUS
CYILIIHOCTHU

MUpa;
MpeCTaBICHUN
OCHOBHBIX

pa3BUTHUA
IIPUPOJIBI,
B3aUMOCBSA35X
4eJI0BEKa
IIPUPOIHOMN

9TUX

MHPOBO33PEHUECKHU
X TPEACTaBICHUH O

u

COOTBETCTBYIOIIINX

YPOBHIO pPa3BUTHS

n

JUIA

Haquoﬁ KapTHUHBbI

00

3aKOHOMCPHOCTAX

cpenoil, o poim
XMMHUU B TIO3HAHUU

3aKOHOMEPHOCTEN

http://www.school-
collection.edu.ru/

http://window.edu.ru
/

http://www.en.edu.ru

https://resh.edu.ru/

18

TeMma 8. BaxkHenimue
MeTaJLIbl Uu UX
coeJUHEHUS

16

®opMupoBaHue
UHTEpeca
IIPAKTUYECKOMY
W3YYEHHUIO
npodeccuit

polia, yBaXXEHHU
Tpyny
pe3yspTaTamMm
TPYyIOBOM
JIESATEIBHOCTH,
TOM  4YHUCIIE
OCHOBE
MIPUMEHEHHUS
IIPEIMETHBIX

OCO3HAHHOT'O
BBIOOpaA

TPaCKTOPUHU
TIPOJIOTIKESHHSI
00pa3zoBaHUs

u

Tpyda pas3IuyHOTO

€ K
n

B
Ha

3HaHUN 110 XUMUH,

VHIUBUYAJIBHON

C

http://www.school-
collection.edu.ru/

http://fcior.edu.ru/

http://www.en.edu.ru

35



http://www.uroki.net/docinf.htm
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.en.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://fcior.edu.ru/
http://www.en.edu.ru/

YYETOM
JUYHOCTHBIX
UHTEPECOB u
CHOCOOHOCTH K
XUMUH,
00111eCTBEHHBIX
HUHTEPECOB u
notpeOHoCTEeN
Pa3aen 4. XuMus 1 oKpykawuasa cpeaa (3 yaca)
19 Tema 9. BemecTBa wu 3 YMmers okasbiBath | http://window.edu.ru

MaTepHaJibl B JKH3HH epBYI0  [OMOIIb | /

YeJI0BeKa OpU  XUMHUYECKUX
0KOrax u | http://www.school-
OTpaBJICHUSIX. collection.edu.ru/
IIpunumats
ydactue B
00CyXKIeHUN http://www.en.edu.ru
npobem
XUMHUYECCKOMN u | https://resh.edu.ru/
JKOJIOTUYECKOU
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO
MO3UIUIO o
npoOeme u
npearaTh
BO3MOJKHBIE  ITYTH
e€ pelieHust

HToro 68

Kpurepuu 1 HOpMBbI OLICHKY 3HAHUI, YMEHUI U HABBIKOB:

[IpoBepka 1 OLIEHKA 3HAHWW NMPOXOAUT B XOAE TEKYIINX 3aHATUN B YCTHOU WU
MUChbMEHHOH (hopme.

dopMaMu KOHTPOJISI SIBIISIFOTCSL MTPOMEKYTOUHBIE W HWTOTOBBIE TECTOBBIE
KOHTPOJIbHBIE ~ paboTHI, CaMOCTOATENbHbIE  padOTHI; (GpOHTANIBHBIT U
WHJUBUYAJIbHBIA OINPOC; OTYETHl MO MPAKTUYECKHUM M Ja0OpaTOPHBIM padoTam;
TBOPYECKHUE 3aJJaHUS.

JocTikeHust 00ydYaromuxcsi OIEHUBAIOTCS B MpoIecce (PpOHTATBHOTO U
MHAUBHUAYAIBHOIO KOHTPOJISI HAa OOBIYHBIX YPOKaX, B MPOLECCEe MPAKTUYECKUX padoT
0 OKOHYAaHUU WH3y4YeHHs KpymnHbIX TeM. [IpoBepounbie pabOThl HPOBOAATCA B
MMCbMEHHON (hopMme, B BUJIE TECTOB (BapHaHThl OTBETOB COKpamieHbl ¢ 4X 10 3X).
3annaHupoBaHHbIE J1a00OpaTopHble pPaOOTHI MOJUIEKAT OLEHKE IO YCMOTPEHUIO
YUHTEJIS.

Pe3ynbraThl 00y4eHUsI IEMOHCTPUPYIOTCS OOYYaIOIMMMCSI ¢ MCIOJIb30BAHUEM
JOCTYITHOTO €MY BHJAa pPEUEBOM JIEATEIbHOCTH B COOTBETCTBHM CO CTPYKTYpOH
HapyueHus. [Ilpu HeoOX0AMMOCTH BO3MOXXKHO YBEJIIMYEHHUE BPEMEHU HA MOJATOTOBKY
OTBETA.

[Ipu oneHke 3HaHUN OOy4YaIOIIMXCS MPEIoNaraeTcs oodpallath BHUMaHUE Ha
MIPaBUJIIBHOCTb, OCO3HAHHOCTb, JIOTUYHOCTh M JIOKA3aTEIbHOCTh B HW3JI0KECHUU
Marepuana, TOYHOCTh UCIIOJIb30BAaHUS TEPMUHOJIOTHH, CAMOCTOSITEIIBHOCTD OTBETA.

PesynbTarbl 00y4eHHs! JIEMOHCTPUPYIOTCS OOYYAIOIIMMCS C HCIOJIb30BAHHEM
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JOCTYITHOTO €My BHJIa PEUYEBOM JEATEIIBHOCTH B COOTBETCTBHHM CO CTPYKTYpOM
HapymieHus. [Ipu HEOOXOIUMOCTH BO3MOXKHO yBEJIWYEHHWE BPEMEHH Ha MOATOTOBKY
OTBETA.

Hopmwl oyenok 3a ycmuwiii omeem

Ouenka «5» cTaBUTCS, €CITU O0YJAFOIIIHICS:

° MOKa3bIBaCT TIIyOOKOE WM IOJIHOC 3HAHWE W TIOHMMaHHE BCEro 00bEéMa
MPOTPaMMHOTO MaTepualia;, ITOJHOE€ TMOHMMAaHUE CYIIHOCTH paccMaTpUBAEMbIX
TIOHSITUH, ABJIEHUN U 3aKOHOMEPHOCTEN, TEOPUIA, B3AUMOCBSI3EH;

° yMeeT COCTaBUTh IMOJIHBIN U MPaBUJIbHBIA OTBET HA OCHOBE M3YyYE€HHOTO
Marepuala; BBIICIATh TJIaBHBIC MOJIOKEHHUS, CAMOCTOSITEIBHO MOJATBEPKIATh OTBET
KOHKPETHBIMH TpUMepaMu, (paKkTaMH;, CaMOCTOSTEIHFHO U apryMEHTHPOBAHO JIENIaTh
aHajn3, 0000IIeHUs, BBIBOJIBI.

° YCTaHABJIMBAET MEXIPEAMETHbIE (Ha OCHOBE paHee MNPUOOPETEHHBIX
3HAHUW) W BHYTPUIIPEIMETHBIC CBSI3M, JIEMOHCTPUPYET YMEHHUE TBOPUYECKHU
MIPUMEHSTH MTOJTYYEHHbIC 3HAHUS B HE3HAKOMOM CUTYallUK;

° yMEeT MOCJIeI0BATENIbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0€30ITMO0YHO
u3yIarath ydyeOHBI MaTepHal; JdaBaThb OTBET B JIOTHYECKOM IOCIIEIOBATEIHHOCTH C
HCIIOJB30BAaHUEM TIPUHATOM TEPMUHOJOTHH; JieJlaTb COOCTBEHHBIC BBIBO/IBI;
hopMyJIMpOBaTh TOYHOE ONPEACICHUE U NCTOJIKOBAHNE OCHOBHBIX IMMOHSITHH, 3aKOHOB,
TEOpHUH; MPHU OTBETE HE MOBTOPSET JIOCIOBHO TEKCT Y4eOHHKa, M3JIaracT Marepuai
JUTEPATYPHBIM SI3BIKOM; MPABWIBHO U OOCTOSITEILHO OTBEYAET HA JIOMOJIHUTEIbHbIC
BOIIPOCHI YUUTEIIS;

° YMEET CaMOCTOSTEIIbHO U palMOHAJbHO UCIOJIb30BaTh HAarJISIHbIC
mocoOusi, CHpaBOYHbIE MaTepuayibl, Y4YECOHUK, JOMOJHUTEIbHYIO JUTEpaTypy,
MIEPBOMCTOYHUKH; TPHUMEHATh CHCTEMY YCIOBHBIX OOO3HAUYCHH TIpH BEJICHUHU
3aIliCei, COMPOBOXKAAIOMIMX OTBET; UCIIOJIL30BAHKUE JIJIS JI0KA3aTEIbLCTBA BBIBOJIOB U3
HaOJIIOEHUI U OIILITOB.

Ouenka «4» cTaBUTCS, €CITU 00YUaIOIIHICS:

° MOKa3bIBAET 3HAHMS BCETO MU3YYEHHOrO MPOTPAMMHOI0 Marepuana; JaéT
MOJHBIA W TPaBWIbHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPUM; JIOMYyCKaeT
HE3HAYUTEIbHbIE OMMOKM U HEAOYEThl TPU  BOCIHPOU3BEACHUU H3YYCHHOTO
Marepuasia, HeOOoJIbIINE HETOUHOCTU MPHU MCIOI30BaHUN HAyYHBIX TEPMUHOB WJIH B
BBIBOJIaX M 000OIIEHUSIX U3 HAOJIOIECHUH U OIBITOB;

° MaTrepuag  M3JIaraetT  CBS3HO, B ONPEACICHHOW  JOTHYECKOU
MIOCJIEA0BATEILHOCTH, TP 3TOM JOIYCKAeT OJHY HerpyOyro ommOKy win He Oojee
JIBYX HEJIOUYETOB U MOXET UX MCIPABUTHh CAMOCTOSATEIIBHO MPH TPEOOBAaHUU WJIU TIPH
HEOONBIIION TIOMOIIM  MPEMOoJiaBaTeNsl; TOJATBEPKIAeT OTBET KOHKPETHBIMHU
MpUMEepaMH; IPABUIILHO OTBEYAET HA JOTOJHUTEIIbHBIE BOMPOCHI YUUTEIIS;

° yMEET CaMOCTOSITEJIbHO BBIICIATH TJIABHBIC IMOJIOKEHUS B H3YYECHHOM
Marepuajie; Ha OCHOBaHMHM (AaKTOB M MPUMEPOB 0000IIaTh, J€JIaTh BBIBOJII,
YCTaHaBJIMBATh BHYTPUIIPEIMETHBIC CBSI3H,

° JTEMOHCTPUPYET YMEHUE TPUMEHSATH MOJYyUYCHHBIC 3HAHUS HA TIPAKTUKE B
BUJION3MEHEHHOW CUTYaIlMH, COOJII0/IaTh OCHOBHBIC TIPABWIIA KYJIBTYpPhl YCTHOW peuu
Y COMPOBOXKIAOIIEH MTHUCbMEHHOM, UCIIOIb30BaTh HAYYHbIE TEPMUHBI;

Ouyenka «3» CTaBUTCSI, €CITU 00YyJArOIITHIICS
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J YCBOWJI OCHOBHOE COJIEp’KaHHE YYEOHOro MaTepuaia, uMeeT npoOessl B
YCBOCHHMM MAaTepralla, HE NPENATCTBYIONIME TAIBHEUIIEMY YCBOECHUIO ITPOTPAMMHOTO
MaTrepuana,

° MaTepuan u3JjlaraeT HeCHCTEMaTU3UPOBAHHO, (pparMeHTapHO, HE BCeraa
IIOCJIEIOBATEIIHHO;

° MOKa3bIBaeT HEJOCTATOUHYIO C(POPMHUPOBAHHOCTH OTIACIBHBIX 3HAHUU U
YMEHUM; BEIBOABI U 000OIIICHHS apryMEHTHPYET C1a00, TONMyCKaeT B HUX OIIUOKH.

° JOMYCTHJI OIMIMOKKM W HETOYHOCTH B HCIOJB30BAHUU HAyIHOUH
TEPMUHOJIOTHH, OTIPEICTICHUS TIOHSITUI AaJl HEIOCTATOYHO YETKHUE;

° HE HCIIOJB30BaJI B Ka4eCTBE JOKA3aTEeIbCTBA BBIBOALI M 0000OIEHUS U3
HaOMroACHWH, (aKTOB, OMBITOB WIJIH JIOTTYCTHJI OIINOKH MPU UX U3JI0OKCHUH;

° UCIIBITBIBACT 3aTPYAHEHUS B NPUMEHCHMHM 3HAHUN, HEOOXOAMMBIX IS

pElIeHMs 3a]]a4 pa3INYHbIX TUIIOB, IPU 0ObSICHEHUU KOHKPETHBIX SBJICHUI Ha OCHOBE
TEOPUH U 3aKOHOB, WM B MOATBEPKICHUU KOHKPETHBIX MPHUMEPOB MPAKTUYECKOTO
IPUMEHEHUS TEOPHIl;

o OTBEYAET HEIMOJHO Ha BOIMPOCHI y4HTeNs (yImycKass U OCHOBHOE), WU
BOCITPOM3BOAMT COJIEp)KaHHE TEKCTa YYEOHHKA, HO HEJOCTATOYHO MOHHUMAET
OT/ICJIbHBIC MOJI0KEHUS, UMEIOLIME 3HAUCHUE B 3TOM TEKCTE;

o 0OHapyUBAECT HEAOCTATOUYHOE TTOHUMAHUE OTACIBHBIX MOJOKEHUN MpPU
BOCITPOM3BEJICHUN TEKCTa y4yeOHMKa (3arucei, MEepBOMCTOYHMUKOB) WIJIM OTBEYAET
HETOJIHO Ha BOMPOCHI YUUTEIS, TOMYyCKasi OJIHY-ABE TPyObIe OIIMOKH.

Ouenka «2)» cTaBUTCS, €ClIi 00y4arOIIUIiCsS

o HE YCBOMWJI U HE PACKPbLJI OCHOBHOE COJIEpKaHUE MaTepUaa;

° HE JC¢JaeT BEIBOJOB U 0000IICHUIM;

o HE 3HAaeT W HE TMOHMMAET 3HAUUTENBbHYIO WM OCHOBHYIO YacTh
IPOrpaMMHOI0 MaTepuaa B mpejienax NOoCTaBJICHHBIX BOIIPOCOB;

o uMmeeT cnabo CHOPMUPOBAHHBIE M HEMOJHBIE 3HAHMS U HE YMEET
MPUMEHSTH WX K PEHICHHIO KOHKPETHBIX BOMIPOCOB U 33]1a4 10 00pasiLy;

o IpU OTBETE (Ha OAWH BOMNPOC) AOIMYCKAET Ooyiee IBYX rpyObIX OLIMOOK,
KOTOPBIE HE MOXKET UCTIPABUTH AK€ TPU MTOMOIIH YIUTETIS.

Ilpumeuanue

o [lo OkOHYaHMM YCTHOTO OTBETa OOydYarollerocs IMeaarorom aaércs

KpaTKWW aHaju3 OTBETa, OOBSABIACTCS MOTHBHUPOBAHHAs OIleHKA. Bo03MOXHO
MIPUBJICUCHHUE IPYTUX 00YUYAFOITUXCS IS aHAJIM3a OTBETa, CaMOaHaJIu3, MPEIJIOKCHUE
OIICHKHU.

° OneHMBaHUE YCTHBIX OTBETOB OCYIIECTBIISIETCS 0€3 yueTa HapylIeHUM
SI3bIKOBBIX/ PEUEBBIX HOPM, CBSI3AHHBIX C HEJOCTATKAMH MPOU3HOCUTEIIBHOM CTOPOHBI
peur  (IIPOMU3HOILIEHUE 3BYKOB, BOCIPOU3BEICHHE CJOB CIOXXHOW CJIOTOBOM
CTPYKTYpbl, UHTOHALIMOHHBIX U PUTMUYECKUX CTPYKTYP U Ap.).

Hopmwvi oyenxu nucomennwvix pabom.

Ouyenka «5» cTaBUTCS, €CITU OOYJAIOIIHICS:

) BBITIOJTHWIT Pab0Ty 03 OMMOOK 1 HEJIOUETOB;

° JOMYyCTHII HEe 00Jiee OTHOTO HeAoueTa.

Ouyenka «4» cTaBUTCS, €CIU 00yYAIOUTUNACS BBIMOIHUI Pa0OTy MOJHOCTHIO, HO
JOIYCTUJI B HEU:

° He 0oJiee 0JTHOM Herpy0oil omMOKU U OTHOTO HEJ0UETA;

) WK He O6oJiee IBYX HEJA0YETOBgg



Ouenka «3I» CTaBUTCsA, €CIHN O6yanOH_II/II\/'IC}I ITPaBUJIbHO BBIINIOJIHUII HE MCHEC
ITOJIOBHUHEBI pa6OTBI WK OOITYCTUII:

o He 0oJiee IBYX IpyObIX OIITHOOK;

o win He Oosiee onHOM rpyOOW M OAHOM HErpyOOW OIIMOKH M OIHOTO
HEJI0YeTa;

o WM He 0oJiee IBYX-TpeX HerpyObIX omuboK;

o WM OJHOU HEerpyOoil OTMOKHU U TpeX HEAOUYETOB;

o WIM TpUA OTCYTCTBHHM OIMMOOK, HO TMPU HATUYAA YETBIPEX-TISATH
HEJI0OYETOB.

Ouenka «2» CTaBUTCS, €CITU O0yJAFOIITHICS:

o JOMYCTUJI YUCIIO OMMOOK W HEJ0YETOB, MPEBOCXOAIICe HOPMY, MPHU
KOTOPOI MOKET OBITh BHICTABIICHA OIICHKA «3»;

o WIH €CJIM TIPABUIILHO BBITIOJIHUII MEHEE MOJIOBUHBI pa0OTHI.

Ilpumeuanue.

o YuuTenp UMEET MPaBO MOCTABUTHh OOYYAIOMIEMYCS OIEHKY BBIIIE TOM,
KOTOpasi MPeyCMOTPEHA HOPMaMH, €CJIM UM OPUTHHAIBHO BEITIOJTHEHA paboTa.

° OLeHKHM C aHaauM30M JOBOMSTCS JIO0 CBEACHUS OOYYarolUXCs, Kak

MpaBUJIO, Ha IOCJICAYIONIEM YPOKe, MpeaycMaTpuBacTcs padoTa HaJa OIMHOKAMH,
yCTpaHEHHe MPOOEIIOB.

o OreHka HE CHIDKAETCS 3a TpaMMaTHUYCCKHUC U JUCTpadUUSCKUE OIUOKH,
JOIyIeHHbIe B paboTe. VCKIIIOUEHUsI COCTABIIAIOT CIIydad HAIMCaHUS TEX CJIOB W
CJIOBOCOYCTAHHM, KOTOPBIC IIMPOKO HCIIOJIB3YIOTCS HA YpPOKaxX XUMHH. YUHTHIBas
OCOOCHHOCTH JCTCH C TSOKEIBIMH HApPYIMICHUSMH PEYM, JONMycKaeTcs Haiawuue |
WCIIPABJICHUS TIPH YCIOBUH IOBTOPHOM 3aIIMCH KOPPEKTHOT'O OTBETA.

o [Ipu BBICTaBIEHWW OIICHKH BCE OJHOTHUITHBIC CITEIU(PHYESCKUE OIMMOKH
MIPUPABHUBAIOTCS K OJIHOM opdorpaduueckoii onmoke.
o [Ipy HEOpPEeKHOM  BBIMOTHEHUH TMUCBMEHHBIX PabOT, OOJBIIIOM

KOJIMYECTBE HCIPABJICHUH, MCKAKEHUI B HauepTaHWU OYKB OIICHKA CHU)KAETCA Ha
oJInH 0asuI, €CIIM ATO HE CBSA3aHO C HAPYIICHHEM MOTOPHKHU y 00YyJaroIIerocs.

Kpumepuu évicmagnenusn oyeHoK 3a npoeepouHble mecnpl.

Bpewms BoinonHenus TectoBoi padboTel u3 10 Bonpocos: 10-15 muH.

Bpewms BoinonHenus TectoBoid padboTel u3 20 BonpocoB: 30-40 MuH.

77-100% - mpaBUIBHBIX OTBETOB OLIEHKA «5)»

52-76% - paBUIBLHBIX OTBETOB OIICHKA «4»

27- 51% - nmpaBUIIBHBIX OTBETOB OIIEHKA «3»

0— 26% - mpaBUIILHBIX OTBETOB OIIEHKA «2)»
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