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MNOACHUTEJIBHAS 3AIIUCKA

AnanTtupoBaHHas pabodasi mporpamma mo yueOHOMY MpeaMeTy «XHMMs»
8 kmacca mug gere ¢ OB3 cocraBimena B coorBerctBUHM ¢ DPI'OC OO0,
YTBEPKACHHBIM npuka3oM MuHnpocsemenns or 31.05.2021 Ne 287, Ha
ocHoBanun ®AOII, yreep)kaeHHON npukazoM MuHnpocsemenus ot 24.11.2022
Ne1025 st oOyuarornuxcst ¢ OB3.
B coorBercrBun ¢ mynkrom 6 crareu 41 depepanbHoro 3akona or 29.12.2012
No273-®3 «0O6 obpazoBanuu B Poccuiickoit denepannuny, Ha OCHOBAaHUU
kosuteruanbHoro 3akmodenus TIIMIIK r.JIxankos Ne50 ot 20.05.2020, Ne47 ot
20.05.2020, , 3asiBIeHUS pOAUTENEH. .
OO6miee ynCcI0 9acoB, OTBENEHHBIX ISl M3YYCHHS XUMHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, cocraBiser 136 dacoB: B 8 kimacce — 68 wacoB (2 yaca B
HeJel), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO)

XapakTepucTHKA 00y4ar0IIerocst

O6yuatommuiics ¢ 3I1P — 3To oOyuaromnuiics, UMEIOITUH 0COOCHHOCTH B
MICUXOJOTUYECKOM pa3BuTuu, noarsepxkacHHbie [IMIIK u mnpensrcrByromue
MOTYYEHHIO 0Opa3oBaHus 0e3 CO3MaHus CIICIHUATbHBIX YCIOBHUM.

OOyyatonuiicss HCTBITHIBAET B TOW WM HMHOW CTENEHU BbIPAKEHHBIC
3aTpyHEHUS B YCBOCHHUH y4EOHBIX MPOrpaMM, 00YCIOBJICHHbBIE HEIOCTATOYHBIMHU
MO3HABATEIBHBIMU  CIIOCOOHOCTSIMH,  CIENU(PHUUYECKUMHU  PACCTPONCTBAMU
MICUXOJIOTHYECKOTO Pa3BUTHS (IIIKOJILHBIX HABBIKOB, PEYH U JIP.), HAPYIICHUSIMH B
OpraHM3aIliy JEATCILHOCTH WM TMoBeAcHUsA. OOmumMu s 00ydJaromerocs
ABJIAIOTCS B Pa3HOW CTENEHU BBIPAKEHHbIE HENOCTAaTKU B (POPMUPOBAHUU
BBICIIUX TICUXWYECKUX (PYHKUUN, 3aMEIJICHHBIA TeMI JIMOO HEepaBHOMEPHOE
CTAaHOBJICHHE TMO3HABATEIbHOM  JEATEIBbHOCTH, TPYAHOCTH IPOU3BOJILHOMN
camoperyisinuu. JloctatouHo 4acTo y oOydaromierocss OTMEYaroTCsl HapyIICHUS
pedyeBOod U MEJIKOW pPYyYHOM MOTOPHUKH, 3pUTEIBHOTO BOCHPUSTHS U
IPOCTPAHCTBEHHOM  OPUEHTHUPOBKH, YMCTBEHHOM  pPabOTOCIOCOOHOCTH U
AMOITMOHAIILHOM CeEpBhI.

AnanTupoBaHHass OCHOBHasi oOpa3oBareibHasi IporpaMMa OCHOBHOIO
obmiero oOpazoBaHusi ajapecoBaHa oOy4dawmemyca ¢ 3[IP, koropsiii
XapaKTepU3yeTcs YPOBHEM pa3BUTHS HECKOJIBKO HIDKE BO3PACTHONW HOPMBI,
OTCTaBaHHWE MOXKET MPOSBIIATHCS B IIEJIOM WM JIOKAJILHO B OTICIBHBIX ()YHKITASIX
(3aMenJieHHbId TeMIl JMO00 HEPAaBHOMEPHOE CTAHOBJICHHE TO3HABATEIbLHOU
nestenbHocTH). OTMEUaroTCsl HApYIICHHWs BHUMAHMS, TAMSTH, BOCIPUATHS H
JPYTrUX TIO3HABATEIbHBIX TPOIIECCOB, YMCTBEHHOW pabOTOCIOCOOHOCTH W



1[EJICHANPABICHHOCTH JESATEIbHOCTH, B TOW WJIM MHOM CTENEHW 3aTPyIHSIONINE
YCBOEHHE IIKOJIBHBIX HOPM M IIKOJBHYIO aJanTainuio B 1eaoM. [Ipon3BoIbHOCTS,
CaMOKOHTpPOJIb, CaMOPETYyJIALMS B TMOBEACHUU JAEATEIbHOCTH, KakK IMPaBUIIO,
copMupoBaHbl HepocTaroyHo. OOy4aeMoCThb YJIOBIETBOPUTENIbHAS, HO 4YacTO
n3buparenbHass M HEYCTOWYMBAs, 3aBUCSIIAsS OT YPOBHA CJIOKHOCTH U
CyOBEKTUBHOW MPUBJIEKATEILHOCTH BUJIAa ICSITEIBHOCTH, a TAKXKE OT aKTyaJlbHOTO
HAMOIIMOHAIILHOTO COCTOSTHUS.

O0mas xapakrepucTHKa Y4eOHOr o nmpeamMera « XuMHus»

YueOHbIl  mpeaMer «XUAMUSI» BXOJIUT B IIPEAMETHYIO 00J1acTh
«EcTecTBEHHOHay4YHble  OpeaMETh». B cucreMe  €CTECTBEHHOHAYYHOI'O
oOpa3oBaHusl XUMUSl KaK YYeOHbIA MPEeIMET 3aHMMAET BAXKHOE MECTO B MO3HAHUU
3aKOHOB MPUPOJIbI, GOPMUPOBAHUU HAYYHOM KapTUHBI MUPA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXONMMBIX IS TOBCEJHEBHOM KU3HHU, HABBIKOB
3I0pOBOTO M 0€30IacHOro MJisi 4YesloBeKa W OKpYyXKarolleil ero cpeasl oOpasa
JKW3HU, & TAKKE B BOCIIUTAHUU SKOJIOTHUYECKON KYJIBTYPhI. Y CIIEIIHOCTh U3YYEHUS
XUMHUM CBSI3aHA C OBJIQJCHUEM XUMUUYECKUM SI3BIKOM, COOJIIOJCHUEM MpPaBUII
0e30macHoi padoThl MpPU BBHIMOJIHEHUH XUMHYECKOTO 3KCIEPUMEHTA, OCO3HAHUEM
MHOTOUYMCIICHHBIX CBSA3€H XUMHUHM C JPYTMMHM TpeAMETaMM IIKOJBHOIO Kypca.
[IporpamMma BkitOYaeT B c€0sl OCHOBBI HEOPTraHUYECKOW W OPraHU4YecKOW XUMUHU.
['maBHOM maeel mMporpaMmbl SIBISIETCS CO3JaHHE 0a30BOTO KOMILJIEKCA OMOPHBIX
3HAHUW 10 XHUMHH, BBIPOKCHHBIX B (OpME, COOTBETCTBYIOIIEH BO3PACTY
oOy4JaIMXcsi U UX 0COOBIM 00Opa3oBaTelbHBIM MOTPEOHOCTAM. B conepkanuu
JJAHHOT'O Kypca MPENICTAaBJIEHBl OCHOBOIIOJATAIOIINE XUMHUYECKUE TEOPETUUECKUE
3HAHUS, BKIIIOYAKOLIME U3YYEHUE COCTAaBA U CTPOEHUS BEILECTB, 3aBUCHMOCTH UX
CBOMCTB OT CTPOCHHMS, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, HCCICAOBAHUE
3aKOHOMEPHOCTEW XMMUYECKUX MPEBPAILECHUN U MyTE€W YNPABICHUS UMH B LENSIX
MOJIYYEHUsS BEUIECTB W MaTepHaoB. TE€OpPETHYECKYI0 OCHOBY H3YYEHUS
HEOPraHMYEeCKOM  XMMHUHU  COCTABJSIET ~ ATOMHOMOJIEKYJISIDHOE  Y4YEHHE,
ITepuoauueckuii 3axkon J[.M1. MenzaeneeBa ¢ KpaTKMMHU 3 CBEICHUSMHU O CTPOCHUU
aToMa, BHJIaX XUMHUYECKON CBA3H, 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX
peakuuii. B wm3ydeHMM Kypca 3HAUMUTENIbHAS POJb OTBOAUTCA XHUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEAECHUIO MPAKTHYECKUX U JJAOOPATOPHBIX padOT, OMHCAHHIO
pEe3yJIbTATOB YYEHHYECKOTO0 SKCIEPUMEHTa, COOJIIOJCHHI0 HOPM U IpaBUI
Oe3omacHoM pabOTBl B XUMHYECKOW Jabopatopuu. Peanuzanus paHHOU
nmporpaMMbl B Tipoliecce oOydeHusi 1o3BoiuT obOyuaroniumcest ¢ 3IIP ycBoutsb
KJIFOYEBbIE XUMUUYECKHUE KOMIIETCHIIUU U TMOHATHh POJib M 3HAYEHHUE XUMHUU CPEIU
Ipyrux Hayk o npupope. M3ydeHue XuUMHUM CIOCOOCTBYET (POPMHUPOBAHUIO Y
OOy4YalIIMXCAd HAYYHOTO MHPOBO33PEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METOJIOB



(mabmrofieHue,  U3MEpeHUe,  HKCIIEPUMEHT,  MOJCIUPOBAHUE),  OCBOCHUIO
MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX 3HAHWUW, OCHOBAHHOTO Ha MEXKIPEIMETHBIX
cBi3six c mpeaMmeramu  «Okpyxkaoommit  Mupy, «Duszuka», «buonorusy,
«'eorpadus», «Marematuka» U (HOPMHUPYET KOMIETEHIIMH, HEOOXOAUMBIE IS
MPOJOJDKEHUST 00pa3oBaHUS B 00JIACTH €CTECTBEHHBIX HayK. M3ydeHwme Xummuwm
crnocoOCTByeT pa3Buthio y oOydaronuxcs ¢ 3[IP  mpocTtpaHCTBEHHOTO
BOOOpaXkeHHS, (DYHKIIMOHATHLHOW TPAaMOTHOCTH, YMEHHS BOCHPHHHMATh U
KPUTUYECKA aHaJIU3UpOBaTh HWH(GOPMAIIMIO, TIPEJACTABICHHYI0 B Pa3IMYHBIX
dbopMax. 3HAUMMOCTH TpeaMeTa JUIsl Pa3BUTHS JKHU3HEHHOW KOMITCTECHIINU
ooyuarommxcs ¢ 3[IP 3akmrouaeTcs B YCBOCHHMM OCHOBBI XMMHUYCCKUX 3HAHHH,
HEOOXOJIMMBIX JIJIsl TOBCEHEBHOM KM3HU; HaBBIKOB 3/I0POBOT0 U O€30MacHOro st
YyelloBeKa M OKpy)Karouleil ero cpeabl oOpasza Ku3HM; (HOpMHpPOBAHUU
HKOJIOTMYECKOM  KyabTypbl. [Iporpamma oTpakaer cojaepxaHue oOOydeHus
npeaMery «XuMus» C  Y4EeTOM OCOOBIX 00pa3oBaTENbHBIX MOTpeOHOCTEN
obOyuaromuxcs ¢ 3[1P. OBnagenue yueOHbIM MpeIMETOM «XUMUSD MPEACTABISET
ONMpeJeICHHYI0 TPYAHOCTh I oOydarommuxcs ¢ 3[IP. 3rto cBsazaHo ¢
OCOOCHHOCTSIMH MBICTUTEIBHOU JEATEIbHOCTU, MEPUOJUYECKUMU KOJICOaHUSIMHU
BHUMAaHMS, MAJILIM 00bEMOM TaMSITH, HEJIOCTATOYHOCTBIO OOIIEro 3araca 3HaHUMH,
MOHI)KCHHBIM  [MO3HABATEIIbHBIM HMHTEPECOM M HHU3KHUM YPOBHEM PEUEBOIO
paszButus. i1 TpeomoseHUS TPYAHOCTEH B HM3YYCHHH Yy4eOHOTO TMpeaMeTa
«Xumus» HeoOxoauMma aganTaius o0beMa M XapakTepa y4eOHOro marepuaia K
MO3HABATEILHBIM BO3MOXKHOCTSIM JaHHOW KAaTEropuu OOYYarOIIUXCS, YYeT HX
OCOOCHHOCTEH PAa3BUTHS: HCIIONB30BAHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEKIIPEIMETHBIX CBSI3eH, MOCTEIIEHHOE YCIOKHEHHUE n3ydaemMoro Marepuaia. [lpu
U3YYEeHUHM  XMMHHM  HEOOXOJAMMO  OCYHIECTBISITh  B3aMMOJEWUCTBHE  Ha
MOJIMCEHCOPHOM OCHOBE. TeopeTHyecKuid maTepuan pPeKOMEHAYeTcs u3ydaTh B
npolecce NPAKTUYECKOW JesATeNbHOCTH. BO3MOXKHO BBIJICIEHUE OTAEIbHBIX
YpPOKOB Ha pelIeHHWe 3aJady B CBSI3M CO CIOXKHOCTBIO aHallu3a TEKCTa
obOyuarommmucs ¢ 3[1P. Opranndeckoe eIMHCTBO MPAKTUYECKOW U MBICIUTEIbHON
JESATEeNbHOCTH OOYYAIOIIMXCS Ha YpOKaX XHMHUHM CIIOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOCHHMIO Oa3MCHBIX XHUMHUYECKUX 3HaHMM U ymeHuil. Ocoboe
BHUMAaHHE MPU WM3YYCHUH XUMHH YACISIETCS M3YUYCHHIO «CKBO3HBIX» TMOHSTHU U
(dbopMUpOBaHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaia
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Henu u 3a1aun u3y4eHus y4eOHOro npeamera « XuMus»
Ilenmu u 3amayu akTyaqu3HpOBaHbI C Y4E€TOM HOBBIX MPUOPUTETOB B CHUCTEME

OCHOBHOTO 0011ero oOpa3oBaHMsI, HAIPABICHHOCTH OOY4YEHUs Ha pa3BUTHE U

CaMOpa3BUTHE JIMYHOCTU, (POpMUpOBaHME €€ MHTEIUIEKTAa U OOIIEH KYJIbTYpHI.

OOyueHne yMEHUIO YUUTHCS U MIPOJIOJKATH CBOE 00Pa30BaHUE CaMOCTOSITENILHO B

HACTOSIEEe BpeMs SBISETCS OJHOM M3 BaXHEHMIIMX QYHKUUNA YYEOHBIX

MpPEAMETOB, B TOM 4ucie u «Xumuny». g ooydaroniuxcs ¢ 3I1P, Tak ke, kak u

AJs1  HOPMATHWBHO Pa3BHUBAIOIIMUXCA CBCPCTHHUKOB, OCBaWBAOIIUX OCHOBHYIO

o0pa3oBaTelbHYIO MpOrpamMMy, JOMHHHUPYIOLIEE 3HAUYCHHE MPUOOPETAIOT TaKHe
LU, KaK:

(GbopMUpOBaHUE UWHTEIEKTYallbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TMPUHATUIO PEUIEHUM, CIOCOOHON
aJanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HH;
HAIPaBJICHHOCTh OOYYCHHS Ha CHCTEMATHUECKOE MPHOOIICHUE yUaIIXCSI
K CaMOCTOSITeIbHOM TMO3HABATEILHON  NIEATETLHOCTH, HAy4YHBIM W
MPAKTUYECKAM METOJaM IIO3HaHWs, (OPMHPYIOITUM MOTHBAIMIO U
pa3BUTHE  CHOCOOHOCTEM K  XHUMUHU; oOecrieueHUEe  YCJIOBHH,
CIOCOOCTBYIOIIMX MPHUOOPETEHUIO 00YJAIOIUMUCS OMbITa Pa3HOOOPA3HOM
NeSTeNbHOCTH, TIO3HAHWSA W  CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINI), WMEIOIIUX YHHUBEPCAILHOE 3HAUYCHHUE JUIS
Pa3IMYHbBIX BUJIOB JIEATEILHOCTH;

dbopMupoBaHUE YMEHUN OOBSACHATH M OIICHUBATH SIBJICHHS OKPY’KAOIIIETO
MHpa Ha OCHOBaHWH 3HAHWW U ONBITA, TTOJIYICHHBIX MPU NU3YICHUU XUMUH;
dbopmupoBanue 'y OOYYarOMIMXCS T'YMAHUCTUYECKUX  OTHOIICHHM,
MOHWMAHUS [IECHHOCTH XUMHWYECKUX 3HAHUH JIJIS1 BIPAOOTKH HKOJIOTUUYECKH
11e1ecCO00pa3HOro TIOBEACHHS B OBITY U TPYIOBOUM JEATEIHHOCTH B IEIISAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN CPeIbl;
pa3BUTHE MOTHUBALIMU K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHs OOIIEYEIIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY TIpowiis ¥ HAIPaBICHHOCTH
nanpHenero ooyyeHus. Kype HanpapiieH Ha pelieHre CleayomuX 3a1a4,
00eCIeYNBAIOIINX  pEANM3alUi0  JUYHOCTHO-OPUECHTUPOBAHHOTO U
TESATENHPHOCTHOTO TIOJXO0/I0OB K 00ydeHHI0 XuMuH oOydarontuxcsi ¢ 3[1P Ha
YpOBHE OCHOBHOT'O 00I11€T0 00pa30BaHUs:

dbopMupoBaHUE MEPBOHAYATIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUN
0 BeIecTBaX, WX TMPEBpAIICHUAX M MPAKTUYECKOM IPUMCHCHHH,
OBJIaJICHYE TTOHATUHHBIM alapaToM U CUMBOJIMYECKUM SI3BIKOM XHMUH;



OCO3HaHUE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOH HAayKd Kak
00JJaCT  COBPEMEHHOTO E€CTECTBO3HAHUS, XHUMHUYECKUX IPEBpAIICHUIM
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHHH
KUBOM W  HEXUBOM MPUPOJBI;,  yriayOJeHHWe MpeACTaBICHUN O
MaTepuaIbHOM E€IUHCTBE MHUPA;

OBJIAJICHUE OCHOBAMHU XHMHYECKOM TPAaMOTHOCTH: CIIOCOOHOCTHIO
aQHAJM3UPOBATh M OOBEKTUBHO OIICHWBATh JKW3HEHHBIE CHUTYallWH,
CBSI3aHHBIE C XMMHUEH, HaBbIKaMU O€30MaCHOI0 OOpallleHusl ¢ BEllleCTBaMH,
WCIIOJIb3YEMBIMU B TIOBCEIHEBHOW KW3HU, YMEHHUEM aHAIM3UPOBATh M
IUTAHUPOBATH IKOJIOTUYECKH O€30MacHOe MOBEJCHUE B LEISIX COXPaHEHUS
3I0POBBS U OKPYXKAIOIIEH CPENIbL;

dbopMupoBaHHWE YMEHUW YCTAHABIMBATH CBSI3M MEXIY PpPEAThbHO
Ha0JII01aeMbIMU XUMHAYECKUMU SIBJICHUSIMU U IPOLIECCAMH,
IPOUCXOJAIIMMA B MHUKPOMHUPE, OOBACHITH NPUYUHBI MHOrooOpasus
BEILECTB, 3aBUCHUMOCTb HMX CBOWCTB OT COCTaBa U CTPOCHMS, a TaKXKE
3aBUCUMOCTb [IPUMEHEHUS BEILIECTB OT UX CBOWCTB;

NpuOOpETEHHUE OIbITa MCIOJb30BAHUS PA3IUYHBIX METOJIOB HW3Y4YCHUS
BEIIECTB, HAOIONECHUS 3a WX MPEBPAIICHUSMH TPU MPOBEACHUU
HECIIO)KHBIX ~ XMMHMYECKUX  OKCIEPUMEHTOB  C  MCIOJb30BAaHUEM
71a060paTOpPHOro 0OOOPYIOBAHUS U IPUOOPOB;

dbopMHupoOBaHUE TIPEACTABICHUM O 3HAYCHUM XUMHYECKOH HAyKH H
pEIIEHUH COBPEMEHHBIX JKOJIOTMYECKUX Mpo0jeM, B TOM 4YHCIE B
MPEIOTBPAILICHUHN TEXHOTEHHBIX M YKOJIOTHYECKUX KaTacTpod



Oco0enHocTH 0TOOpPa M aJaNITANMHU Y4e0OHOr 0 MAaTEepPHAaJIa 0 XUMHUHU

OOyueHue yuyeOHOMY mpenMery «XUMHsS» HE0OXOJUMO CTPOUTh Ha CO3JAaHUU
ONTUMAJbHBIX  YCIOBUM  JUIi  YCBOEHHS  IPOrPaMMHOIO  MaTepuana
obyuaromumucs c¢ 3IIP. Bonbiioe BHMMaHHWE OKHO OBITH YACICHO OTOOPY
y4eOHOro Marepuaja B COOTBETCTBHUM C MPUHLMIIOM JOCTYIIHOCTH THIpU
coxpaHeHuu o61iero 6a30Boro ypoBHs. OH JODKEH MO COAEPKAHUI0 U 00BbeMY
OBITh aAaNTUPOBAHHBIM AJis1 oOyuaromuxcs ¢ 3I1P B cooTBeTcTBUM € UX OCOOBIMU
oOpa3oBaTelbHBIMH  mOTpeOHOCTSIMU.  CregyeT  OOJETYuTh  OBIIAJICHUE
maTepuanom odydaromumucs ¢ 31IP mocpencTBom ero eTaibHOro 0OBICHEHUS C
CHUCTEMAaTUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B NPUMEHEHHUH
3HaHUU C KCMOJB30BAHMEM IPHUEMOB AJTOPUTMU3ALMKU U BU3YaJIbHBIX OIOP,
oOyueHusi  CTPYKTYpUpPOBaHMIO  Marepuana. bonpmioe  3HadeHwe  is
MOJTHOLIEHHOTO YCBOEHUSI Y4eOHOro MaTepuaia UMEeT Oropa Ha MEKIIPEeIMETHbIE
CBSI3U BOIIPOCOB, U3y4aeMBIX B JJAHHOM KypcCe€, C TAKUMH y4EOHBIMU MpEeAMETaMU
kak «['eorpadusy, «dusnkay, «buonorusy. [1o3Bomss paccMaTpuBaTh OAUH U TOT
’Ke Yy4JyeOHbIM Marepuall C pa3HbIX TOYEK 3pEHUsl, MEXKIIPEIMETHBbIE CBS3U
CHOCOOCTBYIOT €ro JY4YIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY 3aKPEIUICHUIO
NOJYyYEHHBIX 3HAHUM M MNpakTU4ecKuX yMmeHui. [Ipu moaroroBke K ypokam
YUUTENb JIOJDKEH MPeJyCMOTPeTh (OpMHpOBaHHE Yy OOYyYarOIIMXCS YMEHUN
aHaJIM3MpOBaTh, CpPaBHUBATh, 0000IIATh M3y4aeMblii MaTepHall, IJIAHHUPOBATh
IOPEACTOSALIYI0 padoTy, OCYIIECTBISITh CaMOKOHTPOJb. HeoOX0aumMo MOCTOSHHO
CIEAUTh 3a  TNPaBWIBHOCTHIO  PEUueBOr0  OPOpPMIICHHS  BBICKa3bIBAHUU
ooydaromuxcss ¢ 3[1P. B cBsi3u ¢ 0COOEHHOCTSIMU TIOBEJACHHSU JCSITEILHOCTH
ooygarommxcst ¢ 3IIP (pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOIUM
CTpOKaWIIMM KOHTPOJIb COOJIOACHMSI TPaBUJ TEXHUKH O€30MacHOCTU MpH
MPOBEACHUH Ja00PATOPHBIX PAOOT B XUMUYECKOM KabuHETE

Buabl npesitesibHocTH oOyuarommxest ¢ 3IIP, oOyciioBiieHHBIE 0COOBIMU
0o0pa3oBaTeJIbHBIMH NOTPEOHOCTSAMH M 00eCleYHUBAKINNE OCMbICJIEHHOE
OCBOEHHE COJIePKAHUU 00pa30BAHUSA 10 MpPeaAMeTy « X UMMSD)

Conepxanue BHJIOB JesITeNbHOCTH oOyuarommxcs ¢ 3[IP Ha ypokax Xumuu
ompenensiercss MX OCOOBIMH 00pa30BaTelbHBIMH MOTpEeOHOCTAMH. [lomMuMoO
mupoko ucrnonb3yeMbelx B OOII OOO o6mux 11 BceX 00ydJarolIuXcs BHJIOB
NEATeITLHOCTH CJICAYyeT YCHUJIUTh BUJBI ACATEILHOCTH, CCIU(DUIHbBIC ISl JTaHHOU
KaTeropuy  OOyYaroIIuXCs, JUIi OOECIeYeHUs] OCMBICIICHHOTO  OCBOCHHS
cofiepkaHusi 00pa3OBaHMS IO TPEAMETY: YCUJICHHE MPEAMETHO-IPAKTHUYECKON
NEeSATeTbHOCTH C AaKTHUBHM3alMEl CEHCOPHBIX CHUCTEM; dYepeloBaHUE BHUJOB
NEeSATeIbHOCTH, 3aJeHCTBYIOIIMX pa3JIMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE



MaTepuaia ¢ ONMOpPOM Ha AJTOPHTM; «IIOIIArOBOCTHY» B H3YUYCHHHM MAaTepHala,
UCIOJIb30BaHME JIOMIOJIHUTENILHON BU3YaJIbHON OMOpPHI (IUIaHBI, 00pa3Iibl, CXEMBI,
1abJIoHbI, onopHble Tabsuibl). [ pazButusa y oOyuaromuxcs ¢ 3[1P ymenus
JenaTtb  BBIBONIBI,  (DOPMUPOBAHUATPAMOTHOTO  PEYCBOTO  BBICKA3BbIBAHMS
HEO0OXO0IMMO HCITOJIb30BaTh OMOPHBIEC clioBa U Kiuire. Oco00e BHUMaHUE CIEIyeT
yICTUTh O0YIEHUIO CTPYKTYPHPOBAHUIO MaTepHasa: COCTABICHHE PUCYHOUHBIX U
BepOaIbHBIX CXEM, COCTaBJICHHE TaOJIUIl, COCTaBJICHUE KJacCU(PUKAIUU C
0003HAYCHHBIMU OCHOBAaHUSMH JUIS KJIAcCCH(PUKAMM W HAIOJHEHUE WX
IpUMEpPaMH | JIp.

s obydaromuxcst ¢ 3IIP cyrecTBeHHBIMU SIBISIOTCS MPUEMBI pabOTHI C
JEKCHYECKUM MaTepHhajioM Mo mpeamery. [IpoBoguTcs crmenuanbHas pabora 1o
BBEJCHUIO B  AKTUBHBIA  CJIOBaph  OOYYAIONIMXCS  COOTBETCTBYIOIICH
TEpMUHOJIOTHUH. M3ydaemple TEpPMUHBI BBOASTCS Ha IOJHCEHCOPHOH OCHOBE,
oOs3aTeNlbHA BU3YyalbHAs TOIIEP)KKA, aJTOPUTMBI PabOTBI C OIMpEAeTICHUEM,
OTIOPHBIC CXEMBI JIJISl aKTyaJIN3aI[iy TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera « XumMus»> B y4eOHOM ILIaHE

B cootBerctBun ¢ @enepanbHbIM TOCYAapCTBEHHBIM  00pa30BaTesIbHBIM
CTaHJapTOM OCHOBHOT'O0 00IIero oOpa3oBaHMs Yy4eOHBIM MpPEIMET «XUMHUSH)
BXOJMT B MPEAMETHYIO 00acTh «EcTecTBEeHHO-HAYUYHbIE MPEAMETHI» U SIBISETCS
00s13aTebHBIM JJIs1 U3YYEHUS.

VY4eOHbIM MIaHOM Ha e€ u3ydeHue oTBefeHO 136 yueOHBIX yacoB — Mo 2 4. B
Heaemo B 8 1 9 kiaccax COOTBETCTBEHHO



COJEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Poiab XuMUM B )KM3HM YEJIOBEKA. XUMHSI B CUCTEME HaYK.
Tena n BemecrBa. Pu3nyecKue CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSIHUE
BelectB. [loHATHE O MeToAax MO3HAHHWS B XUMUU. UUCThIE BEIIECTBA U CMECH.
CriocoObI pa3iesieHus: CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTH aTOMOB XMMHUUYECKHX DSJIEMEHTOB.
3akOH TIOCTOSHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOCuTENbHAA MOJEKYJSIpHas Macca. MaccoBas JoJisl XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KomnuectBo BemectBa. Monbs. MossipHas Macca. B3anmocBsi3b KoJIMuecTBa,
MacChl M YHCJIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel 1o QopMymnam
XUMHUUYECKUX COCTMHEHUH.

DU3NYECKHE U XUMHUYECKUE SIBJICHUS. XUMHUUYECKas Peaklus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BelleCTB. XUMUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKINil (COeTMHEHUS, PA3IOKEeHUS, 3aMeIeHusI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUUYECKON MOCYJ0H, MpaBuiaMu paboThl B 1TaOOpaTopuu 1
npuémMamu oOparieHus ¢ 1a00paTopHbIM 000PYTOBAaHUEM, U3YUYCHUE U OMTUCAHUE
(dbu3MYeCcKX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHUE
busnuecknx (MJIaBIEHWE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIKE,
KUIEHUE U KOHACHCAIMS BOJbI) U XMUMUYECKUX (TOPEHUE CBEYH, MPOKAIWBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIIOTON) SIBJICHUH, HAOJI0IeHUE U
ONMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE THIIPOKCHAA
meau (1) mpu HarpeBanum, B3aMMOJICHCTBHE JKese3a ¢ pacTBopoM cos Meau (1),
U3Y4YEHHUE CIOCOOOB pa3/eNicHUs CMECei: C MOMOIIbI0 MAarHuTa, (PUILTPOBAHUE,
BbINIApUBAHUE, TUCTHILIIAIMS, XpoMaTorpadusi, TpoBeIeHHE OYUCTKU TOBAPEHHOM
COJiM, HaOJIOJICHWE W  ONHCaHUE  PE3yJbTaTOB  IPOBEJACHUS  OIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MACChl, CO3JAaHUE MOJEIECH MOJEKYJI
(IapocTepKHEBBIX).

BaxHelne npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 3J€MEHT U mpocToe
BelecTBo. HaxoxneHnue kuciopoga B mnpupojae, (U3MYECKUE U XUMHUUYECKHE
cBoiictBa (peakumu ropenus). Oxcuabl. [Ipumenenme kucnopoga. CrocoOb
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MOJIYUCHHs] KHCIOpoAa B JIabOpaTopuM U MNPOMBINIIIEHHOCTH. KpyroBopoT
KHcIIopoAa B npupoje. O30H — autoTponHasi MOAU(PUKALMS KACIOPOIa.

TemnoBoil 3¢ (heKT XUMHUECKOW peaklnK, TEPMOXUMHYECKUE YpaBHEHMS,
9K30- U JSHJOTEPMHUYECKUE pPEaKIuU. TOIIMBO: Yrojlb M METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHUE MapHUKOBOTO A (exTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — smemeHT M mpocroe BemiectBo. Haxoxzaenue Bomopona B
npupojse, (u3MYeckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Kuciorer u conu.

MounspHbIil 00bEM Ta30B. Pacuérbl Mo XUMUYECKUM YPABHEHUSIM.

dusnyeckre CBOMCTBA BOAbl. Boga Kkak pacTtBoputTenb. PacTBOphI.
HacebllieHHbIE U HEHACBILIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10 BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUSI.
Posnb pacTBOpOB B IpUpOAE M B )KHU3HHU 4enoBeka. KpyroBopor BOJbI B MPHUPOJIE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxamus neopranmueckux coemunennit. Oxcuasl. Kimaccubukarms
OKCHJIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) W
HeconeoOpasyromue. Homenkmarypa okcujaoB. Du3nueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [losryueHne okcuios.

OcHoBanusi. Krnaccudukanuss OCHOBaHUM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHOBaHMU. PU3NYECKHE M XUMHYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucior. Homenknatypa kucior. @usznyueckue u
XUMHUYECKHEe cBoMcTBa KucaoT. Psyg aktuBHocTtu MetaioB H. H. bekerosa.
Ilony4yeHnne Kucmior.

Comu. Homenknarypa cosneil. @U3NUECKUEe U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuyenune conen.

['eneTnueckas CBsA3b MEXKAY KIAaCCaAMU HEOPTraHUYECKUX COCITMHEHUIM.

Xumuueckuii IKCnepumMenm:

KA4E€CTBEHHOE ONPEIEIICHUE CONEPKAHUsI KUCIOPOAa B BO3AYXE, IOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3yYEHUE CBOMCTB KHUCJIOpOJa, HAONIOJACHUE
B3aMMOJICMCTBHUSL BEIIECTB C KHCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHus ropeHust (moxapa), O3HAKOMJICHHE C OOpa3llaMH OKCHJIOB U
OMKMCAaHUE HMX CBOWCTB, IMOJy4YEHUE, COOMpaHUEe, pACIO3HABAHUE W H3YUYCHHE
CBOMCTB BOJIOpojaa (TOpeHHe), B3aMMOJCHCTBIE Bojgopoaa ¢ okcuaoMm menu (1)
(BO3MOKHO UCIOJIb30BAaHUE BUJIEOMATEpUAIOB), HAOIIOIeHNE 00pa3lioB BEIECTB
KOJIMYECTBOM | MoJib, HCCIeAOBaHME OCOOEHHOCTEM pacTBOPEHMSI BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C OMNPENEIEHHON
MAacCOBOM JOJIEV paCTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOJbI C METAJUIAMU
(HaTpuieM U KajgbleM) (BO3MOXKHO HCIIOJb30BaHUE BHUJIEOMATEPUAJIOB),
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UCCIIeIOBaHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/ICHUE M3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOUEH,
u3ydeHue B3aumojencTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCTOTHI,
KUCJIOT C METaJUIaMHU, PEAKIMN HEUTpalIM3alMy, MOJYYEHHE HEpPaACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHME OJHOTO METAIa JAPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIbHBIX 3aJlad 110 TeMe «BaKHEeWIlne KJacChl HEOPraHWYECKHUX
COETMHEHUI.

[Hepuoanuyeckuit 3axkoH u Ilepumoamyeckast cucreMa XHMHYECKHX
ieMmenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHMHUYECKAs CBS3b.
OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKI Ul

[lepBpic MONBITKK KIaCCH(UKAIMK XUMUYECKHX 3JIEMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX 53JIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMENbHbIE METaJUIbI,
raJIorTeHbl, WHEPTHBIC Ta3bl). ODJIEMEHTHI, KOTOphIe OOpa3zyloT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHIBI.

[Tepuonnueckuin 3akoH. llepmognueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
HA. W. MengeneeBa. KopoTkonepuonnas ©  JUIMHHONEpPUOAHAS  (OPMBI
Ilepuonnueckon cucrembl xumuueckux amemMeHToB [[. . Menneneesa. [lepuoasl
u rpynnsl. OHU3NYECKUN CMBICT NOPAIKOBOIO HOMEpPA, HOMEPOB MEPHOJAA H
IPYIIIBI 3JIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX saep. HM3oTombl. OIeKTpOHBI.
CtpoeHue JIEKTPOHHBIX 000JIOYEK aTOMOB IEpBBIX 20 XMMHUUYECKHX 3JIEMEHTOB
Ilepuonnueckor cucremsl . M. MenneneeBa. XapakTepuCTUKa XWMHUYECKOTO
AJIEMEHTA 10 €ro IMoJ0KeHUIo B Ilepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUs pajuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPyINaM U NEPUOAaM.

3nauenne Ilepuogmueckoro 3akoHa W llepuoanueckoil  cuCTEMBI
XUMHYECKUX DJIEMEHTOB [l pa3BUTHs Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKIAHVH.

Xumuyeckass cBsi3b. KoBaneHTHas (mojsipHas ¢ HEMOJSIPHAsi) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX JIEMEHTOB. IOHHAsS CBSI3b.

Crenenb  okucieHusi. OKHUCIUTEIHLHO--BOCCTAHOBUTENBHBIE  PEaKIIUU.
[Tponecchl OKUCIEHNS U BOCCTAHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

u3y4eHrue oO0paslioB BEIIECTB METAUIOB U HEMETAJIOB, B3aWMOJICHCTBHUE
TUAPOKCHIA IIMHKAa C PacTBOpaMM KHUCIOT M IIEJIOYEH, ITPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBl  OKHUCIHUTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
(ropeHue, peakiuu pa3iokKeHUsl, COSTUHECHUS).

Mescnpeomemmnuie ceasu
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Peanuzanust MexXNpeaIMETHBIX CBsI3ed NMpU HM3YyYEHUHM XUMUU B 8 Kiacce
OCYIIECTBIIIETCS 4Yepe3 WCIOJb30BAaHNE KaK OOIMX €CTeCTBEHHO--HAYIHBIX
MOHATUH, TaK U TIOHSTUM, SBISIOIIUXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HayIHOTO ITUKJIA.

OO6mre ecTeCTBEHHO--HAYYHbIC MMOHSATHSA: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJU3, CHHTE3, KIacCUPUKamus, TMEPUOTUYHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE.

@duszuka: marepus, aroM, DBJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIUI,
W30TOITBI, PAJMOAKTUBHOCTh, MOJICKYJIA, SJIEKTPUYECKHHA 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIECTBA, Ta3, (M3MUYECKUE BETUYUHBI, ¢IUHUIIBI
U3MEpEeHHs, KOCMOC, TUTaHEeThI, 3BE3/1bI, CoJTHIIE.

buonorus: ¢doTocunTes, nbixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAaeMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peakus

[lepnoguueckuii 3akoH. Ileproanueckas cucreMa XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB
XUMHUYECKUX JJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kaausd, KaIbLUUA W HX
COCJIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM »JJIEMEHTOB B llepmoamueckoit
CUCTEME U CTPOECHHEM HUX aTOMOB.

CTtpoeHue BeEmIeCTBa: BUIbI XUMHYECKOW CBS3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U
BUJla XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECCTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIACCAM HEOPTraHUYECKUX
COCIMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Kiaccudukanusa XuMHUUECKHUX PEaKIUi IO pa3IuyHbIM IpU3HaKaM (110
YUCITy U COCTaBY y4acCTBYIOIINUX B PEaKIIMHU BEIIECTB, IO TEII0BOMY d(PdeKTy, 1o
HM3MEHEHUIO CTETICHEH OKUCIICHUS] XMMUYECKUX JIEMEHTOB, IO OOPaTUMOCTH, T10
YYaCTHIO KaTajli3aTopa). IK30- U SHJA0TEPMUUYECKUE PEaKIUU, TePMOXUMHUUECKHE
ypaBHEHUS.

[Tonarne o ckopoctu XuMHYecKod peakinuu. [loHsTHe 00 00paTUMBIX U
HEOOPAaTUMBIX XUMHUUECKUX peakuusX. [IoHsSATHEe 0 TOMOTE€HHBIX U IeTepPOTreHHbBIX
peakuusx. [lonarue o karammse. [londaTre 0 XumuueckoM paBHoBecuH. PaKTOPBI,
BIIMSIIOIINE HA CKOPOCTh XUMHMYECKOM PEAKIUU M TOJIOKECHHE XHUMHUYECKOTO
paBHOBECHS.
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OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU,  OSJEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIILHOW  PEaKIHH. CocraBineHne  ypaBHEHUU
OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX pPEAKIUA C UCIOJIB30BAaHUEM METOAA
AJIEKTPOHHOTO OasiaHca.

Teopust BJIEKTPOJIUTUYECKON JIUCCOLIAIINAMN. DJIEKTPOJIUTHI 51
HE’NeKTpouThl. KaTmoHbl, aHMOHBL. MexXxaHU3M [MCCOLMALMM BEHIECTB C
pa3IMYHBIMUA BHAAMHU XUMHUYECKOW CBsi3U. CreneHb nuccoruanuv. CHIIbHBIE U
CJ1a0bIe DIIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. Y clioBUsI MPOTEKaHUs peakIuii HOHHOTro 0OMeHa,
MOJIHbIE M COKpAalIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMMl M CoOJieil B CBeTE€ MPEACTABICHUN 00 BIEKTPOIUTUYECKOM
nucconuanvu. KauecTtBeHHbIE peakiy Ha HOHBL. [oHsATHE 0 THApONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa W aiMasa), CIOKHBIX BEIIECTB
(x10puaa HaTpuUs), UCCIAENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW pEaKIUH
OT BO3JICUCTBHUS PA3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPOIMPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOILECCa AUCCOLMALMUA KHUCIOT, IWIEIOYEN M COJEN
(BOBMOKHO  HCIOJB30BAHME BUJIEO0 MATEPUAIOB), TMPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKM  TPOTEKAHHMS]  peakuril HMOHHOro oOMeHa
(oOpa3zoBaHMe oOcanka, BBIJCIACHHWE Tras3a, O0Opa30BaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIUi
(ropeHue, peaklMy pa3yioKeHUs, COEIUHEHNS ), pAClIO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TMOMOIIBID KAUYECTBEHHBIX pEAaKUM Ha HMOHBI, PEIICHUE
DKCIEPUMEHTAJIBHBIX 3a7a4.

HeMeTaanbl 1 MX coeIMHEHUS

OO6mrast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHud. CTpoeHre u Qu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWUMHYECKME CBOMCTBA HA NpUMEpe XJopa
(B3auMoOZCICTBHE C MeTallaMy, HEMeTaJUlaMH, IejiodyaMu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XUMHYECKHE CBOMICTBA, MONy4YeHUE, npuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HAa OpPraHW3M 4YeJIOBEeKa. BaxkHeWlme XJIOpUIbl U UX
HaxO0XJICHUE B IIPUPOLE.

Ob6mas xapaktepuctuka 371eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHune u (Ppuanyueckue CBOWCTBA
MPOCTHIX BEIIECTB — KMCIOPOAA U Cepbl. AJITOTPONHBIE MOAU(DUKAIIMN KHCIIOpOaa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHUE, (hU3MUECKUEe U
XUMH4Yeckue cBocTBa. OKCUJIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
CepHass kuciora, (u3MYeCKMe ¢ XUMHUYECKHE CBOMCTBa (00IIME Kak
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Mpe/ICTaBUTENsl KJlacca KUCIOT W crnenuduyeckue). XUMUYECKUE peaKilni,
JeKallfe B OCHOBE MPOMBIIUICHHOTO CIOCO0a MONYYEeHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCIOThl. COJIM CEpHOM KUCIOThI, KAUYECTBEHHAs pPEeaKIus
Ha cyibdar-uoH. HaxoxxaeHue cepsl u €€ COeNMHEHUN B MPHUPOJIE. XUMUIECKOES
3arps3HEHHUE OKpYXKalollel cpeabl COCIUHEHHUS MU cepbl (KHUCIOTHBIE OX[IH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILICHHUS.

O6mias xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIECHMs. A30T, pacnpocTpaHEHHE B MPHUPOJIE,
dbusnyeckue M XUMHUYECKHe CBoicTBa. KpyroBopoT a3ora B mpupone. AMMHAK,
ero (u3NYECKWe W XUMHUYECKHE CBOWCTBA, MONydeHHe u mnpuMmeHenue. Comu
aMMOHUS, UX QU3NYECKUE U XUMHUECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakuusi Ha MOHbl aMMOHHUS. A30THasi KUCJIOTa, €€ MmoixydyeHue, pusnvyeckue u
XUMHYECKHE CBOWCTBa (00IIMEe Kak TMpeIcTaBUTENsl Kiacca KUCIOT M
cneruguyeckue). Mcnonp3oBaHWe HUTPATOB M COJEM aMMOHMSI B KayecTBE
MUHEPAIbHBIX yOOOpeHUH. XHWMHUYECKOE 3arpsi3HEHHE OKPYXKarolWEehd Cpebl
COCAMHEHUSIMU a30Ta (KUCIOTHBIC MHOXAM, 3arps3HEHHE BO3AyXa, IOYBBI U
B0o10éMOB). Docdop, amnorponHsie mMomudukanuu Gocdopa, duznUeckue u
xumuueckue cpoiictBa. Oxcua pocdopa (V) u pochopnas kucnora, puznueckue
U XUMHUYECKHE CBOWCTBa, moinydeHue. lcmonp3oBanue ¢ocharoB B KauecTBe
MUHEpAIbHBIX YIOOPEHUH.

O6mrast xapaktepuctuka 37eMeHTOB |V A-rpymmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCICHMsS.  YIJIEepoA,  auIOTPOIIHbIE
Monu(dUKaK, pacupoCTpaHEHHE B TPUPOAE, (GUINYECKHE W XUMHYECKUE
coiictBa. Ancopouus. KpyroBopor yraepoaa B npuponae. OKCHaBI yriiepoaa, ux
dusznyeckue W XUMHUYECKHE CBOWCTBA, JCHUCTBUE HA IKUBBIE OPraHU3MBEI,
NoJy4yeHHe M MpPUMEHEHHE. DKOJOrMUeCKHe MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (1V), rumoresa TIO0AIBHOTO TOTEIUICHUS KIMMara, MMapHUKOBBIN
s dexT. YroapHas kuciaoTa u e€ coiu, ux Gu3n4ecKkue U XuMUYECKHe CBOMCTBA,
noigydyeHue U mnpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35ICTBE.

[lepBoHayanpHble MOHATHS 00 OPraHWYECKUX BENIECTBAX Kak o
COCIMHEHUAX yriepona (MeTaH, 9TaH, TWIEH, alleTWJIEH, JTaHOJ, TJIHUIEPUH,
yKCycHasi Kuciota). [IpupoHbpie HCTOYHHUKH YTIIEBOAOPO0B (YroJb, PUPOIHBIN
ra3, HedTh), NPOAYKTHI UX TepepadoTku (OEH3WMH), UX pOJb B OBITY H
npoMBIIUIEHHOCTH. [loHSATHE O OWMOJOrHMYecKH BaXKHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBojgax — M UX POJM B KU3HU YeloBeKa. MarepHaibHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHUYECKUX COeIMHEHUH.
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KpemHuuii, ero d¢usnueckue © XUMHUYECKHE CBOMCTBA, MOJy4YEHUE U
npuMenenue. CoenuHeHus KpeMHUsi B mpupoje. OOimue mnpencTaBieHus 00
okcusie kpemuus (V) u xpemuueBoi kuciore. CUIMKAThl, UX MCIIOJIB30BAHUE B
OBITY, B MPOMBIILJIEHHOCTU. BajkHeWIIne CTPOUTENbHBIE MaTepHalIbl: KEPAMHUKA,
CTEKJIO, IIEeMEHT, OeToH, *kene300eToH. [Ipobiembl G€301acHOr0 MCMOIB30BaAHUS
CTPOMUTENBHBIX MAaTEPUAIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3Yy4YCHHE 00pa3I[0B HEOPTAaHMYECKUX BEIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHbBI U HAOJIOIEHUE PU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaKalolue (PU3MUECKHE W XUMHUYECKHE CBOWCTBA
TAJIOTEHOB M MX COEIWHEHHH (BO3MOXXHO HCIHOJB30BaHUE BHIEOMATEPHATIOB),
O3HaKOMJICHHE C oOpa3luaMu XJIOPUAOB (TajJOr€HUJOB), O3HAKOMJICHUE C
obpasuamMmu ceppl U €€ COCNMHEHUSMH (BO3MOXKHO  HCIOJb30BaHHE
BUJIEOMaTEepUalioB), HAOIOCHHE Tpoliecca OOYIIIMBaHUS caxapa MoJl ACHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCIOTBHI, HM3YYEHUE XUMHYECKHX CBOWCTB
pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE KA4YeCTBEHHOW pEaKkIuyd Ha
cyib(paT-uoH M HaOMIOJEHUE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C
(¢u3nYecCKUMU CBOWCTBAMM a30Ta, (ochopa M HX coeAUHEHUH (BO3MOMKHO
UCIOJb30BAaHUE BHJACOMATEPUAIOB), oOOpasamMu a30THBIX M (ochHOpHBIX
ynoOpeHui, ToJiydeHue, CcoOupaHue, pacro3HaBaHUE U M3YyUYCHHE CBOWMCTB
aMMUaKa, IpoBeJICHUE KaueCTBEHHBIX PEaKIMi Ha HOH aMMOHUS U (hocdaT-uoH U
U3Y4YEHUE IPU3HAKOB HX IPOTEKaHUsS, B3aMMOJECHCTBUE KOHUEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXHO MCHOJIb30BAHUE BHAEOMATEPHATIOB),
U3y4eHUE MOJelel KpUCTANTMYECKHX pelEToK anMmasa, rpadura, dyepena,
O3HaKOMJICHME €  MPOIECCOM  aJcopOIMU  pAacTBOPEHHBIX  BEILECTB
aAKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojJy4deHHe, COOMpaHue,
pacno3HaBaHWE M  MU3YYEHHE CBOMCTB  YIVIEKMCIOIO Tra3a, IIPOBEJEHUE
KAaueCTBEHHBIX peaKIui Ha KapOOHAT U CHUJIMKAT-MOHBI U U3YUYEHHUE PU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHME C NPOAYKUMEH CHJIMKATHOW MPOMBIIUIEHHOCTH,
peuieHre 3KCIEPUMEHTANBHBIX 33/lad N0 TeMe «BakHellne HemMeTaulbl U HX
COEIMHEHUSD.

MeTasibl M MIX COeUHEHUSA

OO01as xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux mnosoxeHuss B llepmogmueckoin cucreme xummyeckux snemeHtoB [[. WM.
MenneneeBa u crpoeHust atoMoB. CTpoeHue MeTauioB. Merauinueckasi CBsA3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAass  pPEIIETKA.  ODJIEKTPOXUMHUYECKUU  Psf
HanpspkeHuil MetayuioB. dusnyeckrne U XMMUYECKUE CBOMCTBA MeTaiioB. O01iue
CrocoObl MOMy4eHHs MeTauioB. [loHSATHE O KOpPpO3MH METAIOB, OCHOBHBIE
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CrocoObl 3alUThl UX OT Kopposuu. CruiaBbl (CTajdb, YyryH, AIOPATIOMHHUM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIIIEHHOCTH.

[lemounble MeTambl: NojokeHue B llepruonnueckoil cucreMe XUMUYECKUX
sanemeHToB J[. 1. MeHnaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHHUE B MPUPOJE.
du3nuecKue U XUMHYECKHUE CBOMCTBA (HAa MpuUMepe HaTpust U Kaius). OKCUIIbI U
TUAPOKCUABI HATpusi W Kanus. lIpuMeHeHue IIeNIOYHbIX METAUIOB U HX
COEJIMHEHNH.

[[lenoyHO3EMENBHBIE METAUIBI MAarHuii W KajdblUHWH: TIOJIO)KEHUE B
ITepuognueckor cucreme xumuueckux sneMmeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoXJeHHe B mnpupoae. Pu3nuecKkue M XUMHUYECKHE CBONCTBA
MarHus ¥ Kanblus. Baxuelme coefuHeHNs Kalblus (OKCU, TUJIPOKCHU/I, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

Amomunnii: mnonoxenue B llepuoanueckoil cucteMe  XMMHUYECKHX
sanemeHTtoB JI. WM. MeHaeneeBa, CTpOCHHE aroma, HAXOXICHHE B IPHUPOIE.
du3NUecKue U XMMUUECKHE CBOMCTBA altOMUHUSA. AM(DOTEpPHBIE CBOMCTBA OKCH/IA
Y TUJPOKCHUA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepruonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOECHUE aToMa, HAXOXKICHHE B npupone. Puznueckne u
XUMHUYECKHE CBOMCTBa »xene3a. OKcuiabl, TUApOKcUibl U conu xkenesa (l1) u
xenesa (111), ux cocras, cBolicTBa U MONTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C o0pa3liaMd METAUIOB U CIUJIABOB, WX (DUINYECKUMHU
CBOMCTBaMH, H3Yy4YEHHE pE3YyJbTaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIOJIb30BAaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHAA
KaJIbIIUSI M HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BaHHE BHACOMATEPHUATIOB),
WCCIICIOBAHNE CBOWCTB KECTKOM BOJIBI, IIPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOAE
(BO3MOXKHO  HKCIOJB30BAaHHWE  BUJIEOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS
KAUEeCTBEHHBIX PEAKLMI HA MOHBI: MArHMs, KAJIbLMS, aJIOMUHUSA, LIMHKA, JKelie3a
(1) u xeme3a (111), meqau (1), HaGIrOCHUE W ONMHMCAHUE TTPOIECCOB OKPAITHBAHHS
IUIAMEHU MOHAMU HATpusl, Kauusi M Kaublusg (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAJIOB), HCCIICIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCH 1A ATFOMHHUS
W TUIPOKCUJA IIMHKA, pEIICHUE OKCIEPUMEHTAIbHBIX 3a/lad 10 TeMe
«BaxHelIne METaIbl U UX COSTUHEHUS.

XUMHA ¥ OKpPYKAIOLIasi cpeaa

BemectBa 1 Marepuasiel B MOBCEAHEBHOM >KM3HU YEJIOBEKa. be3ormacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMUYECKUX peakuuil B ObITy. IlepBas momoib mnpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.
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XUMHUECKOE 3arpsi3HEHHE OKpYXarolllel cpeibl (MpeaesibHas JO0MyCTHMAas
KOHIIeHTpaus BenlecTs, nanee — [IJIK). Pons XxuMuu B pemieHun 3K0JI0THYECKUX
pooJIeM.

Xumuueckuii IKCnepumMeHm:

u3ydeHre o0pasiioB MaTepHasioB (CTEKJIO, CIIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Mescnpeomemmnule ceasu

Peanuzanust MexnpenIMeTHBIX CBSI3eM MpU M3y4YeHWHM XUMUU B 9 Kiacce
OCYIIECTBIIICTCS 4Yepe3 HCIIOIb30BaHWE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TIOHSTUM, SBISIONINXCS CUCTEMHBIMU JJI OTJEIBHBIX MPEIMETOB
€CTeCTBEHHO--Hay9IHOTO ITUKJIA.

OO0uire ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4dHbIN (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccu(uKaus, TMepUOJUIHOCTh, HAOIIIOICHUE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJelb, SIBICHHUE, MapHUKOBBIMI
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBI.

dusnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUM 3apsil, MPOBOJHUKH,
MOJTYTIPOBOAHUKH,  JWAJICKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHoe  COCTOSIHME  BeIIeCTBa,  TIa3,  pacTBOpP,  PacCTBOPUMOCTb,
KpUCTAJUTMYECKAss  pEmIETKa, CIUIaBbl, (U3WYECKUE BCIWYMUHBI, CIHHHIIBI
U3MEpPEHHUs, KOCMHYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/bI, COJHIIE.

buonorusi: gorocunrtes, apixanue, O6mocdepa, 3KOCHUCTEMA, MUHEpPAIbHBIC
yI0OpEHUSsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIECTRA.

I'eorpadus: armocepa, rumpocdepa, MUHEpalbl, TOPHBIE TMOPOJIBI,
TIOJIC3HBIE MCKOITaeMBIE, TOILJIMBO, BOJIHBIC PECYPCHI.

[Ipn mnpoBeneHMM MPAKTUYECKOHM pabOThl KaxAbld €€ dTall BBIMOJIHSIETCS
oOyuaromumucs ¢ 3IIP BMecte ¢ yuurtenem u moj ero pykoojctsoM. Ha gocke
00s13aTeNIbHO BBIBEIINBAIOTCS npaBuia TEXHUKH 0e30IMacHOCTH,
COOTBETCTBYIOIIME JTAHHOMY BUAY paOOThl, JAaeTCs MpaBUIIbHAs 3aMUCh (HOPMYIT U
yKa3blBaeTcd I1edb MpoBeAeHUs paborel. [lpu  HEOOXOOUMOCTH  JaeTcs
BU3YaJIbHBIN aJTOPUTM BBITIOJIHEHUS 3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO
00Yy4aroIUMUCS BBIOIHSIEMBIX JCHCTBUM U MOJYYEHHOTO pe3yibTara.

KoHTpo/IbHO-U3MepUTe/IbHbIC MATEPHAJIBLI 10 XUMHH

Jlnst opraHu3anuy TMPOBEPKH, y4e€Ta M KOHTPOJIS 3HAHUW OOy4aromuxcs Mo
MpeIMETy MPeTyCMOTPEHBI KOHTPOJbHBIE PabOThI, CaMOCTOATENbHBIE Pa0OTHI,
3a4eThl, MpaKTU4YecKue paboThl, TecTupoBanue. OIHUM W3 METOJOB KOHTPOJIS
pe3ynbTaToB 00ydeHus: ooyqarornuxcs ¢ 3[1P sBusercs MeToa MoIuBapHaTHBHOTO
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IKCIIPECCTECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIMYHTENbHBIMU
yepTamMHu SIBJISIIOTCS  ONEPaTUBHOCTb, BBICOKAs CTENEHb WHIWBUIYyaIU3aINU
3HAaHUM, CPABHUTEIBHO MaJIble 3aTpaThl BpEMEHU U TPYAa Ha MPOBEPKY OTBETOB
oOyuarommxcs. s oOyyaromuxcs ¢ 3I1P Bo3M0OXKHO U3MeHEeHnEe (POpPMyJIMPOBKH
3aJaHMil Ha «IIOLIArOBYIO», aJanTauus IpeagaraéMoro o0ydarouemycs
TECTOBOTO (KOHTPOJBHOOIICHOYHOT0) MaTepHaja: HCIOIb30BaHUE YCTHBIX W
NUCHbMEHHBIX WHCTPYKIUH, VYIPOIIEHUE [JIMHHBIX CIOXHBIX (POPMYIHPOBOK
WHCTPYKIIMI, peuieHue ¢ OMNOpol Ha alropuT™, oOpaszel, HCIO0JIb30BaHUE
CIpPaBOYHOI MH(pOpMALINH
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA VYYEBHOI'O TIPEIMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

B uemom pesynerartel ocBoeHusi oOyvaromumucs c¢ 3I[IP yuebHoro mnpenmera
«XuMus» JOHKHBI COBIAJATh C pe3ysbTaTaMu paboyell mporpaMMbl OCHOBHOT'O
oO1ero oopazoBanusi. Hanbosnee 3HaUMMBIMU SIBJISIFOTCS .

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIIMA K OOYYCHHIO W IIeJICHANPaBICHHONW MO3HABATEIBHOUN NEATEIbHOCTH,
YCTaHOBKAa Ha OCMBICICHHE JHMYHOTO OIBITA, HAOMIOJEHUN 33 XUMHYECKHUMHU
HKCIIEPUMEHTAMU;

OpHEHTallMs Ha MpaBWia HWHAMBUAYAJbHOTO M KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS NP B3aUMOJICHCTBUU C XUMHUECKUMHU BEIIECTBAMHU U COCTUHEHUSIMU;
paKTHYECKOe M3ydyeHUe mpodeccuii U TpyAa pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHUS H3y4aeMOro MpPEAMETHOrO 3HaHUA (HampuMmep, JIabOpaHT
XUMHUUYECKOTO aHaJIN3a);

YBaKEHUE K TPYAY U pe3yibTaTaM TPYAOBOH 1E€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOEHHUIO JaJbHEWIIEH WHAMBUIYaIbHOU
TpaeKTopuM 00pa3oBaHMs HAa OCHOBE OpPHUEHTUPOBKM B Mupe mnpodeccuil u
npoeCCUOHANBHBIX MPEANOYTEHUHN, YBAKUTEIBHOTO OTHOIICHUS K TPYLY;
OCO3HAHUE CBOETO MOBEJIEHUS C TOYKU 3PEHUSI ONACHOCTH MM O€30IaCHOCTH IS
ceOsl WM JIsl OKPYKAIOIIHX;

OCHOBBI JKOJIOTUYECKOW KYJIBTYpPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
IKOJIOTUIECKOTO MBIIIICHHUS, npuodpeTeHne OTIBITA AKOJIOTUYECKU
OPUEHTUPOBAHHOM NPAKTHUUECKON JAESITEIbHOCTH B JKU3HEHHBIX CHUTYalUsX;
OCO3HAHUE IOCIEACTBUA M HENPUATUE BPEAHBIX MPUBBIUEK (YHOTpEOIEHUS
aJIKOTrOJIsl, HapKOTUKOB, KypeHHUs) U HMHBIX (opM Bpena Uit (PU3NYECKOrO U
IICUXUYECKOTO 3/10POBBS;

NPUHATHE PEIICHUN B dKU3HEHHOW CUTYaIlMM HA OCHOBE IIEPEHOCA MOJIyYEHHBIX B
Xole OOy4eHHs 3HAaHUM B AaKTYaJbHYIO CUTYyallMlO, BOCIOJHATH JAepUuIUT
uH(popmamy;

TOTOBHOCTh OTOMPATh M MCIIOJIH30BATh HYKHYIO HH(POPMAIUIO B COOTBETCTBUHU C
KOHTEKCTOM KU3HEHHOU CUTYaIluu

METANPEAMETHBIE PE3YJIbTATBI

OBJ'Ia,Z[GHI/Ie YHUBCPCAJIbHBIMHU y‘le6HBIMI/I ITO3HaBaTCJIbHBIMHU ﬂeﬁCTBHHMHI
BBIABJIATE IPUYHHBI 1 CJICACTBUSA IMTPOCTBIX XUMHWYCCKHUX HBHCHHﬁ;
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OCYIIECTBIIATh CPAaBHEHHE, KJIACCU(PUKAIIMIO XUMHUYECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHHUSAM M KPUTEPHUSM JIUIA YKa3aHHBIX JIOTMYSCKUX OTICPAITUiA;

CTPOUTH JIOTHYECKOE CYXKJICHUE MOCTIC TIPEIBAPUTEIHLHOTO aHAIN3a, BKITIOYAIOIIee
YCTaHOBJICHNE TPUYMHHO-CJICICTBEHHBIX CBS3CH;

BBISBJIATh JehUIINTHI WHGOPMAIMK, aHHBIX, HEOOXOAMMBIX IS PEIICHUSI
MIOCTABJICHHOM 3a1a4u

npeoOpa3oBbBIBaTh MH(POPMAIIMIO U3 OJHOTO BHAA B JPYrou (Tabiauily B TEKCT U
mp.);

co37aBaTh, IPUMEHITh U IIPEOOPa30BBIBAaTh 3HAKH M CHMBOJIbI, MOJICITH U CXEMBI
JUTSI perieHus1 y4eOHBIX ¥ TT03HABATEIBLHBIX 33124 C TOMOIIBIO TIEIarora;

C MOMOIIIBIO Meaarora MPOBOIUTh XUMHUECKUN OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUUIS YCTAHOBJICHUSI OCOOEHHOCTEH OOBEKTa M3y4deHUsl, MPUUUHHO-CIICCTBEHHBIX
CBsI3EH U 3aBUCHMOCTEH 00BEKTOB MEXIY COOOI;

C TIOMOIIBIO Teaarora WiIM CaMOCTOSTENbHO (OopMyIUpoBaTh OOOOIICHUSA H
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OIbITA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE XHMHUYECKHX TMPOIECCOB M HX
TTOCIICACTBUS;

WUCKAaTh WM OTOMpPaTh WHGOPMAIUIO WM JaHHBIC W3 HUCTOYHUKOB C YYETOM
MIPEIJIOKEHHON yu4eOHOM 3a/1au 1 33JJaHHBIX KPUTEPHEB.

OBJanenne YHHUBEPCAJTbHBIMH Y4eOHbIMH KOMMYHMKATHBHBIMH
AEeMCTBUAMMU:

OpPraHU30BBIBATh YU€OHOE B3aMMOJICUCTBHUE B TPYIIE (OMpeaesaTh OOIIHe Ielu,
pactpenensiTh POy, 10TOBAPUBATHCS JIPYT C IPYTrOM U T. 1I.).

C TIOMOIIBIO TIeJIarora UM CaMOCTOSITEIbHO COCTaBJIATh YCTHBIE U MHChMEHHBIC
TEKCThl C MCIOJIb30BAaHWEM WJUTIOCTPATUBHBIX MaTepHaOB ISl BBICTYIUICHHS
repes ayauTOpUEH;

OpraHU30BBIBATh y4ye€OHOE COTPYAHHYECTBO W COBMECTHYIO JI€SATECIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMHU;

paboTaTh MHAMBUIYAIBHO W B TPYIINE: HaXOJUTh OOIEe pelieHue W pasperiaTh
KOH(M)JIUKTHI HAa OCHOBE COIJIaCOBaHHWS TMO3MIMKA W y4eTa HWHTEPECOB;
(bOopMyIMpOBaTh, APTYMEHTHPOBATh M OTCTAUBATh CBOE MHCHUC;

OIICHWBATh KAYECTBO CBOETO BKJIaja B OOIIUI MPOAYKT, MPUHUMATHh U Pa3CIATh
OTBETCTBEHHOCTh WM TIPOSBIISATH TOTOBHOCTH K IPEAOCTABICHUIO OTYETA TEpe/]
IPYNITON.

OBJjiaieHHe YHHMBEPCAJIbHBIMHM Y4eOHBIMH PeryJsiTHBHbIMHM J1eliCTBUSAAMMU:
oOHapyxuBaThb U (OPMYIMPOBATH Yy4EOHYIO TMpPOOJIEMYy, OMpPEnemsTh IIeNb
y4eOHOU 1eATeTbHOCTH;
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BJIAJE€Th OCHOBAMHM CaMOKOHTpOJI, CAMOOLIEHKHM, IIPUHATHS PEIICHHH U
OCYILLECTBJICHHMS] OCO3HAaHHOrO BbIOOpa B yueOHOM M  MO3HABaTEJIbHOM
NEATEIIbHOCTH;

COOTHOCUTh CBOM JIEUCTBUS C IUIAHUPYEMBIMH PE3YJbTAaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIBLHOCTH B MPOLECCE JOCTHKEHUS PE3YJIbTaTa, ONPEACIIATh
CrocoObl JACMCTBMH B paMKax MPEIJIOKEHHBIX YCIOBUW M TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JIEMCTBUSI B COOTBETCTBUU C U3MEHSIOIICICS CUTYAIUEN;
JaBaTh AJCKBATHYIO OLICHKY CUTyalMd W TMpeajararb IUIaH €€ HW3MEHEHUs,
OPEaBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEIICHUU Y4eOHOMH
3a/1a4y;

MOHMMATh TMPHUYUHBI, M0 KOTOPBIM HE OBUI JOCTUTHYT TpeOYyeMbIil pe3ynbTaT
JESITeNIbHOCTH, OMPEACIIATh MO3UTUBHBIE U3MEHEHHS U HAIpaBJIeHUs, TpeOyrone
JanbHeen padoTsl;

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €TO MHEHHUIO.

IMPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHbIX pe3yJdbTAaTOB IO OCBOCHHIO 00s3aTEIHLHOTO
COJIEpP)KaHUsI, YCTAHOBJICHHOTO JaHHOW paboyell TpOrpaMMou, BBIICISIOT:
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUH, crierupuyecKkue s yaeOHOTo
npeaMera «XHUMUs», BUIBI JEATEIBHOCTA MO MOJYYEHHUIO HOBOI'O 3HAHHUS, €ro
WHTEPIpETAIliU, MPEoOpPa30BaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U
HOBBIX CUTYalUsX:

* MPEICTABJICHUE O 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBIICHUW TPUPOMbI,
MOHUMaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB XMMHUYECKOM HayKH Kak
00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIlel KyJIbTYpbl U
MPAKTUYECKOM JEATEIbHOCTM YEJIOBEKA B YCIOBHUSIX COBPEMEHHOIO
oOlIeCTBa; TOHUMAHUE MECTa XUMHH CPEAU JAPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBaMM IOHSITUWHOTO amnmapaTra U CHMBOJIMYECKOTO S3bIKa XUMHUU
JUTsI COCTaBJICHHS (POPMYNI HEOPraHWYECKUX BEIICCTB, YPABHECHUNW XHUMHYECKUX
peaxinii (C Ormopoy Ha ATOPUTM YIEOHBIX TEUCTBHM ); BIIaJIEHUE OCHOBAMM

» xumudeckot HoMmeHnknarypbel (IUPAC wu TpuBuaibHOW) U yMEHHE
UCTIOIB30BaTh €€ IS PelIeHUs] yueOHO-TI03HABATEIbHBIX 3a/1a4 C MOMOIIBIO
YUUTENIS; YMEHHUE UCTIONL30BaTh MOACIH /I OOBSICHEHHS CTPOSHUS aTOMOB
¥ MOJIEKYJI TIO ITOPUTMY C OTIOPOH Ha ONpPE/IeICHNUS;

* TPEICTaBIICHHE O CHCTEME XHMHYECKUX 3HAHWM M YMEHHE C ITOMOIIBIO
YUUTEIS TPUMEHSTh CUCTEMY XHUMHUYECKUX 3HAHUW JUIS YCTAHOBIICHHUS
B3aMMOCBSI3€H MEXIy U3YYCHHBIM MATEPUAJIOM M TPH TOJY4YEHHUU HOBBIX
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3HAaHMM, a TaKKe B MPOLIECCE BBHIMOIHEHUS Y4€OHBIX 3aJJaHui U MpU padoTe

C UICTOYHUKAMU XUMHYECKON HH(OpMAaIK, KOTOopash BKIIIOYAET:

BAKHEUIIINE XUMHYECKUE TTOHATUS: XUMUYECKAN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CJIOXKHOE BELIECTBO, OAHOPOAHAS U HEOAHOPOJHAsI CMECH,
OTHOCUTEJIbHbIE aTOMHAas U MOJEKYJISIpHas Macchl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIN 00beM, OKCHUJI, KHCIIOTa, OCHOBAaHUE, COJIb (CPEIIHSs),
XUMUYECKasl peaklus, PEaKUUH COCAMHEHUS, PEAKUUH Pa3IoKEHUS, PEAKIUU
3aMEILEHUs, peakiuu oOMeHa, TEeIUIOBOM d3(PQeKT peakuuud, 5K30- U
SHJOTEPMHUYECKUE PEAKIIUM, PACTBOP, MAacCOBas JOJISI XMMHUYECKOTO 2JIEMEHTa B
COCJIMHEHUH, MacCOBasl JI0JIsl M MPOIEHTHAsI KOHIIEHTpAIlKs BEIIeCTBa B pacTBOpE,
AIpO aToMa, SJEKTPUYECKUM CJIOM aroMa, aroMHas OpOWTallb, paJuyc aroma,
BAJICHTHOCTb, CTENEHb OKUCJICHUS, XUMHYECKasA CBS3b, AJIEKTPOOTPULIATEILHOCT,
MOJISIPHAS] M HETIOJISIPHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAININYECKAs CBS3b,
KpUCTAJUTMYECKasl pelierka (aToMHas, MOHHAs, METaJuIMyecKasi, MOJEKYJsipHas),
WOH, KaTUOH, aHWOH, OJJEKTPOJUT U HE DIEKTPOIUT, 3JIEKTPOIUTHUYECKAs
JUCCOLIMAIINS, PEAKIMM HOHHOTO OOMEHA, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKUCIUTEND U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
AJEKTPOJIN3, XUMHUYECKOE DPABHOBECHE, OOpaTHUMble M HEOOpaTHUMBbIE pEaKIIHH,
CKOPOCTh ~XMMHUYECKOW pEaklWu, KaTalu3aTop, MPeAesibHO JIOMyCTUMas
kouuentpanus (I1K), koppo3ust MeTauioB, CIuIaBbl; OCHOBOIOJIATAIONINE 3aKOHBI
XUMHU: 3aKOH coxpaHeHus maccol, [lepmonnueckuit 3axkon . M. Menneneesa,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajipo;

TEOPUU XUMUU: aTOMHO-MOJIEKYJISIpHAsI TEOPUSL, TEOPUS ICKTPOJIUTHIECKON

JMCCOIMAIINM, a TaKXXe MPEACTABICHUS O HAyYHBIX METO/JaX IO3HAHWS, B TOM
YuUCJe IKCTIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJIaX MCCIASAOBAHUS BEIIECTB U
M3YUYCHUS] XUMUYECKUX PEaKIuii;
MPEACTABIECHUE O MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPULIATEIBHOCTH), MPOCTBHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHUsT 3JieMeHTOB B Illepumoanueckoil cucreme (B MajblX MEpPHOJAX U
[VIABHBIX MOJrPYNNax) M SJIEKTPOHHOIO CTPOCHUSI aTOMa; YMEHHUE OOBSCHSTH
CBS3b TIOJIOKEHHUS »dJieMeHTa B llepmoamyeckod CHCTEME C YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij
a1pa, oolee YHUCIIO AJIEKTPOHOB), pacHpeieICHUEM AJIEKTPOHOB TI0
HSHEPreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX NEPUOOB, KK U KaJIbIUS;

* KJIacCu(PUIUPOBATH XUMHUUECKHE JJIEMEHTBHl C OMOPON Ha OMpeeICHHUS
busnueckoro cMpicia MUGPOBHIX TaHHBIX MEPUOIUYECKON TAOJIUIIBI;

* yMeHHE KJIAcCU(PUIMPOBATH XUMHYECKUE OJIEMEHTHI, HEOPraHUYECKUE
BEILIECTBA M XHMHUYECKHE PEAKIUM C OMNOpPOHM Ha CXEMBbI; ONpeaesiTh
BAJICHTHOCT U CTEMEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB, BHU/I
XUMHAYECKOM CBSI3U W THUI KPUCTATIIMYECKOW CTPYKTYPbl B COEAMHEHUSIX,
3aps]l MOHA, XapaKTep CpeAbl B BOJHBIX pPacTBOpax BeEIIECTB (KHUCIOT,



23

OCHOBAHMi1), OKHCIUTEb M BOCCTAHOBUTENIb IO QJITOPUTMY YUEOHBIX
JICUCTBUU;

YMEHHE XapaKTepHU30BaTh C OMOPOM Ha cXeMy (PU3MUECKHE UM XMUMHUYECKUE
CBOMCTBAa MPOCTHIX BEHIECTB (KUCIOPO, O30H, BOAOPOH, rpadurt, aimas,
KpeMHuH, azoT, docdop, cepa, XJIOp, HATPUN, KalMil, MarHui, KajabIIUH,
AIFOMUHMMA, JKETIe30) M CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX
pacTBOpoB (BOJa, aMMHAaK, XJOPOBOAOPOI, CEPOBOAOPOA, OKCHABI U
ruapokcupl MetaioB | - A rpynn, amomunusd, meau (I1), uunka, xenesa
(11'm 1), oxcuner yraepona (1 u IV), kpemuus (1V), azora u pochopa (11 u
V), cepsl (IV u VI), cepuucras, cepHas, azoructasi, azoTHas, pocdopHas,
yroJjibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIN); ONUCHIBATh C OIIOPOi Ha IJIaH U
KIIIOYEBBIE CJIOBA; YMEHME IPOTHO3UPOBATh U XapaKTEpHU30BaTh CBOWCTBA
BEIIECTB B 3aBUCUMOCTM OT MX COCTaBa W CTPOEHHUS  IIOCIIE
IPEIBAPUTEILHOIO aHaln3a IO/ PYKOBOJCTBOM Il€arora, HpUMEHEHUE
BEIIECTB B 3aBUCHUMOCTHM OT HMX CBOMCTB, BO3MOXXHOCTb IPOTEKaHUS
XUMHUYECKUX IPEBPAIICHUN B Pa3IUYHbIX YCIOBUSX, BIUSHUE BEUIECTB U
XMMHMUYECKUX IPOLECCOB HAa OpPraHUu3M YeJlIOBEKa U  OKPYKAIOLIYIO
HIPUPOJHYIO CpEAy;

YMEHHE COCTaBJIATH MO 00pa3lly, CXeMe, aIrOpUTMY YYEOHBIX IEUCTBHIA
MOJIEKYIISIpHBIE M WOHHBIC YpPaBHEHHsI pEakiuil (B TOM YHCIE peakIuit
MOHHOTO OOMEHa Y  OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIUi),
WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB / TPYII
HEOPTaHWYECKUX BEIIECTB, a TakKe TMOATBEPKAAIONINX TECHETHYECKYIO
B3aMMOCBSI3b MKy HUMU;

YMEHHE BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO [OJI0 XHMHUYECKOTO JJIEMEHTa B COCIWHEHUH,
MacCOBYIO JIOJIIO BEIIECTBAa B PaCTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy,
00BEM ra3oB ¢ 0MOpoii Ha o01Ire POPMYITBI; YMEHHE IPOBOIUTE PACUYETHI IO
YPaBHEHUSM XHUMHYECKHX pPEaKIMi W HAXOAWTh KOJMYECTBO BEIIECTBA,
00BbEM M Maccy peareéHTOB WM MPOAYKTOB PEaKIMU C OMOpoil Ha oOpasel,
aITOPUTM Y4E€OHBIX IEHCTBUM;

BJIaJICHUE OCHOBHBIMHU METOJaMHU HAyYHOI'O MO3HaHUs (HaOJI0IeHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE) TIPU U3YUYEHUU BEHIECTB U XUMHYECKHUX SIBJICHUI
C OIOPOM Ha aJITOPUTM y4eOHBIX JEHCTBUI; yMeHHE CHOPMYIUPOBAThH MPodIeMy
U NOPEIJIOKUTh IIYTH €€ PEIICHUS C IIOMOIINbI0 IIeJarora; 3HAHUE OCHOB
Oe3omacHOi pabOThl C XMMHUYECKMMM BEIIECTBAMHU, XHMHYECKON IOCYIOH U
1abopaTopHbIM 000PYI0BAaHUEM

HaJIMYWE TPAKTHUYCCKUX HABBIKOB IUIAHUPOBAHUS W  OCYIIECCTBICHUS
CIICTYIOINX XUMHUYECKHX DKCIIEPUMEHTOB TOJI PYKOBOJCTBOM YYHUTENS C
00CYyXE€HUEM IJIaHa padOThI UM COCTABIICHUEM TaOJIMIIbI:
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M3Yy4YEHHUE U ONKCaHue (PU3NYECKUX CBOWMCTB BEIIECTB;
O3HAKOMJICHHE ¢ (PU3NIESCKUMH ¥ XUMHUCCKIUMH SBICHUSIMU;
OTIBITHI, WJUTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUYECKHUX
peaKkuuii;
U3ydeHHE CIIOCO00B pa3AeNeHIs CMECeH;
NOJTyYeHHE KUCIOPOA U U3YUYEHUE €r0 CBOWCTB MOIYYeHUE
BOJIOPO/Ia U U3YYEHHUE €TI0 CBOWCTB;
MOJTy4eHHUE YIIIEKUCIIOTo ra3a U U3y4eHHe ero CBOICTB;
NoJydeHNEe aMMHaKa ¥ U3Yy9eHHUE €TI0 CBOWCTB;
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIICHHON MACCOBOM J10JIEH PACTBOPEHHOI'O

BEIIECTBA; WCCJIEOBaHHE M ONKMCAHWE CBOWCTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB;

MPUMEHEHUE WHIWKATOpOB (JTakMyca, MeTwiopaHka u (eHondTanenna) s
OIpe/IeNICHUs] XapaKTepa Cpe/ibl B paCTBOPaX KUCIOT U IIEJI0UEH;

U3YYCHUE B3aMMOJCHCTBUS KHUCJIOT C MeETaUlaMH, OKCHUIaMu METaJlIOB,
pacTBOPMMBIMU M HEPACTBOPUMBIMU OCHOBAHUSMH, COJIAIMHU TIOJy4EHUE
HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OHOTO METaJlJia IPYTHM U3 pacTBOpPa COJIH;

uccienoBanie aM(pOTEpHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U ITUHKA,
pellleHuEe  OKCIEPUMEHTANbHBIX 3amad 1o TemMe «OCHOBHBIE  KJIACCHI

HEOPTaHWYECKUX COCTUHECHUIY,

pellieHue  OKCIEPUMEHTATBHBIX  3a7ad 1o  TeMe  «DIEeKTPOIUTHYECKas
JTUCCOITUAITHS;

peIlIeHNnEe SKCTIEPUMEHTAIILHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaibl 1 uX

COCAMHCHHUS;

pellIeHne SKCTIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BakHeiie MeTauibl 1 uX

COCAMHEHUS;

XUMHUYECKUE HKCTIEPUMEHTHI, MILTIOCTPUPYIOIINE MPU3HAKK MTPOTEKAHUS PeaKui

HOHHOI'0 OOMEHa;

KaueCTBEHHbIE pEaKIMd Ha TMPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HOHBI:

XJopua-, OpoMua-, uoaua-, cyibdar-, docdar-, kapOOHAT-, CHUIMKAT-aHHOHBI,

TUPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbIus, aIFOMUHUS, kene3a (2+)

u xkenes3a (3+), menu (2+), IIUHKAa;

YMEHHE TPEACTaBIATh pPE3yJabTaThl JKCIEpUMEHTa B (opMe  BBIBOJOB,

JI0Ka3aTeNbCTB, TpadUKOB U TAaOIHI] U BBISIBISATH SMIIHUPUIECKIE 3aKOHOMEPHOCTH;

* BIQJCHHE TIpaBUJAMH  OC30IacHOTO  OOpalleHus C  BEIIeCTBaMHU,
HCIIOJIh3YEMBIMH B TIOBCETHEBHOM JKU3HU, a TAK)KE MpaBUIaMU IOBEICHUS B
Heasix  CcOepekeHHs 3/I0pOBbS W OKPYXKAIOIIEW TPHUPOMHOW  CPEIbI;
MMOHUMaHUEe Bpena (OMacHOCTH) BO3JCHCTBUS HA JKHUBBIC OPraHU3MBbI
ONPENCIICHHBIX  BEIIECTB, a TaKXKe CIOCOOOB  yMEHBIICHHUS W
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IPEJOTBPAIICHUS UX BPEIHOTO BO3JAECHCTBUS; TIOHUMAaHUE 3HAYEHUS KUPOB,
O€JIKOB, YIJIEBOJIOB Il OpraHU3Ma YeJIOBEKa;

* BJIaJICHUE OCHOBAMM XHMHUYECKOM TI'PaMOTHOCTH, BKJIIOYAIOIIEH yMEHHUE
MPaBUIBHO MCMOJIb30BaTh H3YYCHHBIE BEIIECTBA W Marepuaibl (B TOM
qyciie, MUHEpaJbHbIe YAOOpEHWs, MeTaulbl W CIUIaBbl, MPOIYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YT, IPUPOIHOTO
raza, HeTH) B OBITY, CETLCKOM XO3SIHCTBE, Ha MPOU3BOJICTBE; YMEHHE
OPUBOANTH  TPUMEpPHI MPABIWILHOTO HCIOIB30BaHUS H3yUYEHHBIX BEIECTB
¥ MaTepHUAaJIOB,;

* YMEHHE YCTaHABJIMBATh CBS3M MEXAYy pEalbHO  HaOIIOAaeMBIMU
XUMHYECKUMH SIBICHUSIMA U TMPOLECCAMH, MPOUCXOASIIMMU B MaKpo- U
MUKPOMHpPE, OOBACHATH MPUUYUHBI MHOro0oOpasusi BEIIECTB; YMEHHUE
UHTETPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX Y4eOHBIX
IPEAMETOB C OMOILBIO [IE/1arora;

* TpejcTaBieHHE O cepax MpoPecCHOHATHHON JESTEIbHOCTH, CBSI3aHHBIX C
XUMHEW U COBPEMEHHBIMHM TEXHOJIOTMSIMU, OCHOBAHHBIMU Ha JOCTHUKEHMSIX
XUMHMUYECKON HayKd; HaJIM4YWE OIbITa padOThl C Pa3IMYHBIMU UCTOYHUKAMU
uHbpopMaMu MO XUMUU (HAYYHO-TIOMYJISIpHAsl JIMTEpaTypa, CIOBapH,
CIPAaBOYHHUKH, HHTEPHET-PECYPChI) C ONOpPOM Ha aJIrOpuTM: yMEHHUE
OOBEKTUBHO OLICHMBATh MH(OpPMALMIO O BEIIECTBAX, UX MPEBPALLECHUSAX U
MPAKTHYECKOM IPUMEHEHUHU.

TpeOoBaHus K NpeIMETHBIM Pe3yJIbTATAM OCBOCHHMS Y4eOHOI0 mpeamera
«XHuMHsD», pacnpene/JeHHbIe 110 roAaM 00y4eHus
Pe3ynbratel mo rogam (GopMynupyroTcs MO TPUHLHUIY A00aBICHHUS HOBBIX
pPE3yabTAaTOB OT I'OJa K TOAY, YK€ Ha3BaHHBIE B IIPEABIAYIIUX IO1aX MO3ULIUH, KaK
IIPABUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCA (PE3YJIbTaThl OUEPETHOIO
rojia o yMOJYaHUIO BKJIFOYAOT PE3YJIbTaThl MPEABITYIINX JIET).

8 KNIACC
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX TOHSATHH: aTOM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpO/IHAsE W HEOJIHOPOAHAs), BAJICHTHOCTh, OTHOCUTENbHAs AaTOMHAas W
MOJIEKYJISIDHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsE Macca, MaccoBast
JIOJISI XUMUYECKOT0 3JIeMEHTa B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBaHHUE, COJIb, 2ACKMPOOMPUYAMenbHOCTb,, CTEIEHb OKHUCJICHUS,
XUMHUYECKasl Peakiusi, KiaccupuKkanus peakiuid: peakiuu COSIUHEHUS, PEeaKInu

! 3neck 1 anee KypcHMBOM 0003HAYAKOTCS TIAHUPYEMBIE TIPEIMETHBIE PE3YIILTATHI, KOTOPBIE MOTYT ObITh
HOTEHIHAIBHO JOCTUTHYTHI oOy4aromumcst ¢ 3[1P, Ho He sBisIOTCS 0053aTENbHBIMH.
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Pa3I0KEHUsI, PeaKllui 3aMEIleHUs, peakiuu oOMeHa, 3K30- U IHIAOTEPMUUYECKUE
peakiuu;

mennosou d¢hpexm peaxyuu,

AIpO aToMa, BJEKTPOHHBIA CJIOW aroma, aTroMHas opOuTadb, PaauyCc aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJIIPHAs KOBAJIEHTHAsI CBA3b, UOHHAS CBS3b,
WOH, KAaTWOH, aHWOH, pPACTBOpP, MaccoBas JOJs BemecTBa (IPOLEHTHAs
KOHIIEHTpAIKs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUH (CM. 1. 1)

MPUMEHATh JTH TIOHATHS TIPU OMNUCAHMU BEUIECTB M MX IMpPeBpalleHUM;
HCIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABIICHUS (DOPMYIT BEIIECTB,
MOJICKYJSIDHBIX YPaBHEHHH XUMHUYECKHUX pEaKIMi, SJIEKTPOHHOTro OajaHca;
OTpeJIEATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX;
CTENEHb OKHCIEHUS JJEMEHTOB B OWHApPHBIX COCAMHEHUSX C OMNOpOW Ha
OMpEICIICHNUS, B TOM YHCJI€ CTPYKTYPUPOBAHHBIC;
MIPUHAJICKHOCTD BEIIECTB K OMPENeIEHHOMY KIIACcCy COSAMHEHUN 10 GopMysiam;
BUJI XUMHUYECKOM CBsi3M (KOBAJICHTHasT M HMOHHAasi) B HEOPraHUYECKUX
COCIMHEHUSX; UMETh MPEACTaBICHUE O CUCTEME XUMUUYECKUX 3HAHUM, YMETh C
MOMOIIBIO YUUTENSI MPUMEHSATh CUCTEMY XUMHUUECKUX 3HAHWM, JJISI YCTAaHOBJICHUS
B3aMMOCBS3U MEXy U3YUCHHBIM MAaTEpUAJIOM U TIPH MOJTYyYCHUU HOBBIX 3HAHUH, a
TaK)Xe MpU padoTe ¢ UCTOYHUKAMU XUMHUYecKor nHpopmaiuu. OpueHTUPOBATHCS
B TIOHATUSIX W ONEpUpPOBaTh MMHU Ha 0a30BOM YPOBHE, MPUMEHSITh TNIpH
BBITIOJIHCHUU YYEOHBIX 3aJlaHUN W pEIIeHUH PACUETHBIX 3aJady C ONOpod Ha
QITOPUTM y4YEOHBIX JIEUCTBUN M3YYEHHBIC 3aKOHBI U TEOPUU: 3aKOH COXPAHCHUS
Mmacchl, [lepuoguueckun 3akon .M. MennaeneeBa, saxkon nocmoancmea cocmasaa,
3aKOH ABOTajpo;
aTOMHO-MOJIeKyJisipHas Teopusi. COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabymie «[lepuonnueckas cucrema xumuaeckux saemenToB J[. . MenaeneeBa» ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU CTPOEHHUSI ATOMOB XUMHUUYECKUX 3JIEMEHTOB
(coctaB M 3apsn dnpa, oOLIEEe YHUCIO BJIEKTPOHOB M PACHpPENENICHHE HX 10
AJIIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIIUPOBATH XUMHYECKUE IJIEMECHTHI,
HEOPraHWYECKHE BEIIECTBA;
XUMHUUYECKHE peakIuu (110 YUCITY U COCTaBY y4aCTBYIOIIUX B PEaKIUU BEIIECTB, MO
TeIIOBOMY 3(d(eKTy, M0 U3MEHEHUIO CTEMEeHH OKHUCICHUS XHUMHUYECKUX
AJIEMEHTOB) C OINOpPOM Ha CXEMbI, XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBAa BEILECTB PA3IUYHBIX KJIACCOB, MOJTBEPKIasl OINHUCAHUE
npuMepaMy MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUMA
C OMOpPOU Ha CXEMBI;
MIPOTHO3WPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B PA3JIMYHBIX YCIOBHSIX
MOCJIe TIPEIBAPUTEILHOTO OOCYKICHHS C TIE1aroroMm;
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BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (hOpMYyJie COeTUHECHUS,

MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE;

POBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIMU C OMOPOM HA alrOPUTM;
MPUMEHSITH OCHOBHBIE OINEPAIlUA MBICIUTEIILHON JIEATEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHUE, 0000IIICHUE,CHCTEeMaTH3aIHs, KJ1accupuKarusi,
BBISIBIICHUE MPUUUHHO-CIICJICTBEHHBIX CBS3EH — JJIsl U3YUYCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUN;

€CTECTBEHHO-HAYYHBIC METO/IbI TTO3HAHUS — HAOIIOJICHUE, U3MEPEHHUE,
MOJICTTUPOBAHUE, IKCTICPUMEHT (PeaibHblll U MbIC/IeHHbIL) TI0]] PYKOBOJICTBOM
nearora;

CJIeI0BaTh MIPAaBUJIaM MOJIb30BaHUS XUMUYECKON MOCY0M U TabOpaTOPHBIM
000pyIOBaHKEM, a TAK)KE MpaBUIaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMU TI0 BBIMTOJTHEHHIO JTa00PaTOPHBIX XUMHUYECKUX OMBITOB T10
MOJIYUCHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOA U KUCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MACCOBOU JT0JIEW paCTBOPEHHOTO
BEIIIECTBA;

IJIAHUPOBATh U MPOBOJAUTH XUMUUYECKUE SIKCIIEPUMEHTHI IO pacliO3HABAHUIO
pPacTBOPOB MIEJIOYEH U KUCIOT C TOMOIIBI0 HHIUKATOPOB (JJAKMYC,
dbeHondTanenH, METHUIOPAHX U JAp.), MTOATBEPKAAIOIINX KAaUeCTBEHHbBIA COCTaB
HEOPraHUYECKUX BEIIEeCTB (KAUYECTBEHHBIC PEAKI[MU HAa UOHBI) MOl PYKOBOACTBOM
nejarora.

9 KUIIACC

pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHUUYECKHUX TOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO, CIOKHOE
BEILIECTBO, BaJE€HTHOCTh, DJICKTPOOTPHUIATEILHOCTh, CTENEHb  OKHCIEHUS,
XUMUYECKasi peaklusi, XUMHUYECKas CBS3b, Mennogou 3ggexkm peaxyuu,Mollb,
MOJISIPHBIA 00BEM, PacTBOD;

ANEKTPOJIUTHI,  HEIJEKTPOIUTHI,  DJIEKTPOJUTHYECKAss  JHCCOLMAIIUS,
pEaKIMi MOHHOTO OOMEHa, KaTajau3aTop, XuMuieckoe pasHogecue, obpamumvle u
Heobpamumvle  peakyuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE W BOCCTAHOBJICHHUE, aJIOTPOIIHS,
aM(OTepHOCTh, XUMHUECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJIMYECKasl),
KPUCTAIUITMYECKAS PEMIETKA, KOPPO3UAL MEMAILNL08, CNIABbI,

CKOpOCMb XUMUYECKOU peaxyuu, TPENEIbHO AOIYCTUMAsl KOHIIEHTpalus
(ITIK) BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUM (CM. TI. 1) 1
MPUMEHSIThH 3TU TTOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIIOJIb30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMK Pe3yIbTaTOB HAOJIOICHUIH,
cocTaBjeHus GOpMYJ BEIIECTB U YPAaBHEHUN XUMHUUECKUX PEAKIIUM, 3aMUCH
JIAHHBIX YCIOBUM 3a/1a4.
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Hcnonb3oBath 0003HaueHus1, nMeroluecs B [lepuonnueckoit cucteMe U Tabiuiie
PacTBOPUMOCTHU KHCIIOT, OCHOBAHUM M COJIEW B BOJIE JIJIS1 BBITIOJITHEHUS 3aJaHUI.
ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTABA;

MIPUHA/JIEXKHOCTh BEUIECTB K OMPEIEIEHHOMY KJIacCy COEIMHEHUN ¢ OMOpOoil Ha
OMpEJIETICHUS], B TOM YHUCJI€ CTPYKTYPHPOBAHHBIE;

BUJIbI XUMUYECKOM CBSI3M (KOBAJCHTHAs, MIOHHASI, METaJUINUECKasi ) B
HEOPraHUYECKUX COCTMHEHUSX;

3apsij] HOHA M0 XUMHUUYECKor hopmyre;

XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX KUCJIOT U IIETOUEH, mun KpUcmaiiuieckoll
PpewémKu KOHKpemHo2o 8euecmad,

packpbiBaTh cmbicha [lepuoanueckoro 3akona [[.M1. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAaHUE: ONUCHIBAMb U XAPAKMEPU308amb TAOTUUHYIO
dbopmy Ileprogudeckoit CHCTEMbI XUMUYECKUX JIEMEHTOB: Pa3INdaTh MOHSTHS
«rnaBHasg noarpynna (A-rpymnmna)» u «nodouHas noarpynmna (b-rpymnmna)y, mansie u
0O0JIbIIINE TIEPUOIBI;

coomHocums 0003HAUCHUS, KOTOPhIE UMEIOTCA B IEPUOIUUECKOM TaOIHIIE, C
YUCJIOBBIMHU XAPAKTEPUCTUKAMU CTPOEHUSI ATOMOB XUMHUUYECKUX 3JIEMEHTOB
(coctaB u 3apsij sa1pa, o0lee YUCIIO0 IEKTPOHOB U paclpeieICHUE X Mo
AIIEKTPOHHBIM CIIOSIM);

00vsICHAMb 00ITUE 3aKOHOMEPHOCTU B UBMEHEHUU CBOMCTB XUMUUYECKUX
3JIEMEHTOB U UX COCIMHEHUN B MpeieNaxX MajbIX EPUOAO0B U TIIABHBIX MOATPYII

C YYETOM CTPOEHUSA UX aTOMOB;

KJIAaCCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI;

HEOPraHUYECKHE BEIECTBA;

XUMUYECKUE peaklnu (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TerioBoMy d(G(deKTy, M0 U3MEHEHHIO CTENeHeH OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB) C OMOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OONIME M CHelU(PUUYECKUEe XUMUYECKUE CBOMCTBA
BEUIECTB  pa3fIMYHBIX  KJIACCOB, MOATBEpXKJash  ONUCAaHUE  MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMM C
OIOPOM Ha CXEMBI;

COCTABJISATh YPABHEHUS SJIEKTPOIUTUUYECKOW IMCCOIMAIMU KUCIOT, WIEJOYeH H
coJieit;

MIOJIHBIC U COKpAIIEHHBIE YPABHEHUS PEAKIIUM HOHHOTO OOMEHa;

YpPaBHEHHS PEaKIUi, MOATBEPAKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3HU
MEK]ly BEIIECTBAMU PA3NIMYHBIX KJIACCOB; PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINil

MOCPEJICTBOM  COCTaBJICHHS  DJIEKTPOHHOIO  OajaHca  3TUX  pPeaKIuid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS;
BO3MOKHOCTH TPOTEKAHUSI XMMUUYECKUX TMPEBpaIIEHU MOCie MpeaBapUTEILHOIO
OOCYXJEHUS C TEAaroroM; BBIYUCISATH OTHOCUTEIBHYIO MOJCKYJSIPHYIO H
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MOJIIPHYIO MaccChl BEILIECTB; MACCOBYIO JTOJII0 XMMUYECKOI0 JIEMEHTa 10 (hopmyiie
COCIIMHEHNS,

MacCOBYIO JOJIIO BELIECTBA B PACTBODPE;

IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHYECKOW PEaKIIMU C ONOPOW Ha aJITOPUTM;
CIIEIOBaTh MpaBUJiaM TIOJB30BAHMS XUMHUYECKOM TMOCYI0i H 1a00paTOpHBIM
000OpyIOBaHKMEM, a TAK)XKE MpaBUiaM OOpalleHUs C BEIIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKLIMUSMUA TIO BBIOJHEHHIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYUEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOro ra3a);
MPOBOAUTH PEAKIMHU, TMOATBEPKIAIOUIME KAUYECTBEHHBIM COCTaB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI- OPOMHI-, HOJUI-, KapOoHaT-,
¢docdar-, cunukar-, cynbdar-, THIAPOKCUI-UOHBI, KAaTHOHbl aMMOHHUS U HOHBI
W3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PAacTBOpax HEOPraHMYECKUX
BELIECTB;

NPUMEHATH OCHOBHBIE OMNEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAU3 |
CHHTE3, CpaBHEHHE, O0O0O0OIEeHHEe, CHCTEMAaTH3alUIO, BBISIBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JUUI U3Y4YECHUSI CBOMCTB BELIECTB M XUMHUYECKUX PEAKLINN;
€CTECTBEHHO-HAay4YHbIE  METOJbl MO3HaHUS — HaOJIOACHHE, H3MEpEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEAIbHBIA U MBICIICHHBIN ).
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KPUTEPUHU N HOPMbI OLHEHKH NPE/IMETHBIX PE3YJBTATOB
OBYYAIOIIMXCHA C 3IIP 11O XUMHUHN

OLEHKA YCTHOI'O OTBETA
OtMmeTka «5»:
-OTBET IOJHBIN U PaBUJIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUH;
-MaTepranl HM3JI0KEH B ONPEICIICHHOW JIOTMYECKOW ITOCJICIOBATEIIBHOCTH,
JUTEPATYPHBIM S3bIKOM;
-OTBET CaAMOCTOSTCIbHBIM.
OtrMeTKa «4»;
-OTBET IOJIHBIN 1 MPABUJILHBIA HA CHOBAHWM U3YYEHHBIX TEOPHUI;
-MaTepUall U3JIOKEH B OIPEICIICHHON JIOTMYECKON MOCJIeI0BATEIIbHOCTH,
IIPU 3TOM JIOIYIICHBI JIBE-TPU HECYIIIECTBEHHBIC OITMOKH, UCIIPABICHHBIE 110
TpeOOBAHUIO YIUTES.
OtrMeTKa «3»:
-OTBET TOJHBIM, HO TPU 3TOM JOIYIIIEHA CYIIECTBEHHAS OITMOKA WJIA OTBET
HEIOJIHbIM, HECBS3HBII.
OTMeTKa «2»:
-[IpY OTBETE OOHAPYKEHO HETIOHUMAaHUE YJalllUMCs OCHOBHOTO COACP>KaHUS
y4eOHOro Marepuajia WA JOMYIIEHbl CYIIECTBEHHbIC OIIUOKHU, KOTOPHIC
yUAIIMHCS HE MOXKET HCIPABUTh NPU HABOASIIUX BOIPOCAX YUYUTEI,
OTCYTCTBHE OTBETA.

OLEHKA ITPAKTUYECKHUX PABOT

OTMeTKa «5»:

-paboTa BBITIOJTHEHA TOJHOCTHIO W TPABUIBHO, CHENAHBI TPaBUIbHBIC
HAOIIOAECHUS U BBIBOIBL;

-9KCIIEPUMEHT OCYIIECTBIICH IO IUIAHY ¢ Y4E€TOM TEXHUKH 0€30MacHOCTH U
IpaBuJI pabOTHI C BEIIECTBAMHU U 000PYI0BAHUEM;

-MIPOSIBJICHBl OPraHU3AI[MOHHO - TPYAOBBIE YMEHUS, TMOIACPKUBAIOTCS
YUCTOTa pabovyero mMecta M MOPSAOK (Ha CTOJIE, IKOHOMHO HCHOJIb3YIOTCS
PEaKTUBBI).

OrMeTKa «4».

-paboTa BBINOJHEHA MPaBUJIILHO, CHEJIaHbl MpaBUJIbHbIE HAOMIOACHUSA U
BBIBOJbI, HO TIPU DTOM OKCIEPUMEHT MPOBEJICH HE TOJHOCTBIO WU
JOMYIIEHbl HECYIIECTBEHHbIC OIMMOKM B paboOTe C BeIIeCTBaMH U
000pyI0BaHHUEM.

OrMeTKa «3»:

-paboTa BBHITIOJIHEHA TTPABMWJIPHO HE MEHEE YeM HAIOJIOBHHY WM JIOMYIEeHA
CYIIECTBEHHAs] oOmMOKa B XOJ€ JKCIepUMEHTa B OOBSICHEHUH, B
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oopmiteHUn pabOThI, B COOTIOACHUN TIPaBUII TEXHUKH
0e30macHOCTH Ha  pabote c BEIECTBaAMU u
00Opy/OBaHUEM, KOTOpasi HCIpaBJsieTCss 10 TPeOOBAHUIO  YUUTEJIS.
OTmerka «2»:

-JIONYIIICHBI IBE (M 00JIee) CyIecTBEHHbBIE OMMMOKY B XO/1€: IKCIICPUMEHTA, B
oObsicHeHUH, B ohopMIIeHUH pPaOOThI, B COOJIOJACHUU TPABWI TEXHUKHU
0e30macHOCTH TpU padoTe ¢ BelmecTBaMU W 000PYAOBaHHEM, KOTOPHIC
yYaITuicss He MOXKET UCIIPaBUTh JaXKe IO TPEOOBAHUIO YIUTEIS,

- paboTa HE BBHINOJHEHA, y YyYallerocs OTCYTCTBYET JSKCIICPUMCHTAIbHBIC

YMCHHS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonunuecTBo yacoB JIEKTPOHHbIE
Ne HaumenoBanue pasjaesion (uudpoBbie)
n/n | M TeM MPOrpamMMbl Bcero Konrpontsre lpakTieckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszneun 1. IlepBoHavajibHbIe XUMHYECKUE TOHATHSA
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmoreka [IOK
MPaKTUIECKON https://m.edsoo.ru/7f41837c
eI TeILHOCTH YEIOBCKa
19 BemecrtBa u xuMmmnueckue 15 1 bu6morexa [IOK
pEaKITHH https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxkHelue npeacTaBuTe/ M HEOPraHUYECKNX BelleCTB
51 Boznyx. Kucnopon. 6 1 bubmoreka IIOK
ITousiTre 06 oOKcUax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilousitue o 3 1 bu6mmoreka IIOK
KHMCJIOTaX M COJIIX https://m.edsoo.ru/7f41837c
53 Bopa. Pactopsl. [loHsiTHE 5 1 1 bu6mmoteka [IOK
00 OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
2.4 HEOPraHMYECKUX 11 1 1 Bubmiorexa LIOK

COeIUHEHUN

https://m.edsoo0.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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Uroro no pazuneny

30

Paszpnes 3. llepuoanyeckuii 3akoH U [lepuognueckas cucrema xumnyeckux djiementToB /. U. MenaeseeBa.

CTpOBHI/Ie aToMOB. XMMHUYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIINH

[lepnoguueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1 XUMHYECKUX 3J1eMeHTOB /I, 7 bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢c
N. Mennene-ea. CtpoeHue
aroma
32 | memmenromeectats : brGorexa LIOK
https://m.edsoo.ru/7f41837¢c
BUTEJIbHBIC PEAKIINU
bu6morexa IIOK
Hroro 1o pasaery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubnmoreia LIOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME
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9 KJIACC
Koau4vecTBo yacon DJIeKTP OHHBbIE
Ne HaumeHnoBaHue
(uugposbie)
n/ pa3iesioB U TeM KoHTpoJsbHbIe IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
n NMporpamMmabl padoThI padoTbI
pecypchbl
Pa3znen 1. BemecTBo M1 XUMHUYeCKHE PeaKIUN
1.1 f{(;f;p? ZIZI:IZ:IHYHT yiim:f; 5 1 bubmrorera LIOK
= pasi https://m.edso0.ru/7f41a636
<ypca 8 kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubmoreka [IOK
" | XUMHUYECKHX PEeaKITHii https://m.edsoo.ru/7f41a636
1.3 9;(?:; p;ZH:I;Iqe;(;;quCKHe 8 1 1 bubmorexa [OK
oA HHant https://m.edsoo.ru/7f41a636
peaKkiuu B pacTBOpax
Hroro no pazneny 17 2 1
Pa3znen 2. HemeTayibl 1 UX COeIUHEH U
06
1ast XapakTepUCTUKa BuGmorexa LIOK
2.1 | XUMHUYECKHX 3JICMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIA-rpynmsl. ["ajgorens
OO6m1as xapakTepucTHUKa
59 XUMHYECKHUX 3JICMECHTOB 6 bu6morexa LIOK
"~ | VIA-rpymmsl. Cepa u eé https://m.edso0o.ru/7f41a636
COCIMHEHUS
2.3 | O0mas xapakTeprucThKa 7 1 bubmmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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XUMHUYECKUX IJIEMEHTOB
VA-rpynnsl. A3ot, pocdop
U UX COCTMHCHUS

https://m.edsoo.ru/7f41a636

OO01as xapakTepuCTHKa
XUMHYECKUX IJIEMEHTOB

bubmoreka IIOK

24 IVA-rpymmer. Yriepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUU U UX COSTUHEHUS
Wroro no pazneny 25
Pa3znena 3. MeTa/LiIbl H MX COETHHEHUA
. bu6anoreka LIOK
3.1 Obuwme croficTsa MeTaIOB 4 https://m.edscl)lo.ru/7f41a636
3.9 BaxHeiilme MeTamibl U UX 16 bu6morexa LIOK
COCTMHCHHMSI https://m.edsoo.ru/7f41a636
Hroro o pazneny 20

Pa3znes 4. XuMus u OKpykamwmas cpeia

4. | BemecTBa U MaTEpHUAJIbI B 3 bu6mmotexa [IOK

1 | >KU3HU 4YeJIoBeKa https://m.edsoo.ru/7f41a636
Hroro o pazneny 3

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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