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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMHH OCHOBHOTO 00mero oopa3oBaHus (yriayOJ€HHBIH YpOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMN
porpaMMbl OCHOBHOTO o01mero oOpaszoBanus, npexnctaBieHHbIX B @I'OC OOO, ¢ yuerom
(benepanbHOI paboyeil MporpaMMbl BOCIIUTAHMSL.

[TporpammMa mo xumun pazpaboTaHa ¢ EIbI0 OKAa3aHUS METOJUYECKON TOMOIIH YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY ITpEeIMETY.

[IporpaMMa 1o XWUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CTpareruu OO0ydeHwUs,
BOCIIUTaHMUSI W Pa3BUTUS OOYYaIOLIMXCA CpPEACTBAMHM Y4eOHOro IpenMeTa, OIpelesseT
00s13aTeNIbHOE TIPEAMETHOE CO/IepPIKaHUe, ero CTPYKTYPY IO pa3jienaM M TeMaM, paclpeieieHne
0  KJjaccaM, pEKOMEHAYEMYI0 IIOCIEJOBATEJbHOCTh HU3YyYEHHMs XHMHUH C  y4eTOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
ocobeHHOcTel oOyuaronuxcs. B mporpaMme no XMMHUH YYUTHIBAIOTCS BO3MOYKHOCTH Yy4e€OHOTO
npeaMera B pealin3alud TpeOOBaHMK K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM U
IOPEIMETHBIM pe3yibTaTaM oOyueHHss U B (OPMHPOBAHMU OCHOBHBIX BHJOB Yy4eOHO-
MIO3HABATEIBHOM JIESITETbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

W3yueHne XMMHUU Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS OPHUEHTHUPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JUIS  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, Pa3BUTHUS HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M HHTEPECOB OO0YyYaroluxcs, Ha
MPOJIOJDKCHUE 00YYCHHUS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHMsL.

3HaHUE XUMUH CITY>KUT OCHOBOH 17151 (POPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIEerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMHUEH
IPECTaBICHUS O IPEBPAILEHUSAX SHEPTUU U BELIECTB B IPUPOJE, O MYTAX PEeLICHHs IN100aTbHbIX

npoOjeM  yCTOMYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA —  CHIPbEBOM,  SHEPreTHYECKOM,
MPOJOBOJILCTBEHHOH  MpoOIeM, MpoOJeMbl  JKOJOTHYECKOW  0e30MacHOCTH, MpobdiieM
31paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3alii BO3MOKHOCTEH ISl CAMOPA3BUTHUS U (POPMHUPOBAHUS KYIBTYPHI
JUYHOCTH 00Y4JarOUIMXCsl, UX 001Iel U (yHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHONH  yueOHOM  JEesATETbHOCTH,  AKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMMT CO CHEIU(PUKON HAy4YHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI IIPE/ICTABICHHUM O
€IMHCTBE MPUPOBI U YEJIOBEKA, SBJSIETCS KIIOYEBBIM 3TarioM B (POPMUPOBAHUM €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH O0yYarOLIUXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBieHHMs B OOyYE€HUM XUMHUHU 00ecleuuBaroTCsl crenndukoi coaepkaHus
IIpeIMeTa, KOTOPBIM SIBIETCS NEAArorM4ecKd aJalTUPOBAHHBIM OTPAaXEHHEM OIPEIEICHHOTO
JTana pa3BUTUS XUMHH.

VYrny6néHHbI Kype XUMUH OCHOBHOTO 00IIEro 00pa3oBaHMsl OPUEHTUPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI NEPBOHAYATIbHBIX MOHSATHI XMMHUHU, OCHOB HEOPraHWMYECKON XHWMUH,
OCHOBOITOJIATAIONIMX MpPEJCTaBICHUNH O0Olel XWMUM U OTHCNIBHBIX 3HAUMMBIX MOHATUH
OPraHNYeCKON XUMHH.

CrpykTypa cojaepkaHUsl MPOrpaMMBbl MO XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CoaepkaHUE CKIIAAbIBAETCS U3 CUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
OpraHU30BaHbl MO MPHUHIIUITY MOCIEI0BATENBHOIO Pa3BUTHSI 3HAHUNH HAa OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:



ATOMHO-MOJIEKYJISIPHON TEOPUH KAK OCHOBBI BCETO €CTECTBO3HAHMS;

ITepuoanueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

MPEJICTaBICHUIA 00 IEKTPOIUTUYECKON TUCCOLMAIIUY BEIIECTB B PACTBOPAX;

0 XUMHUYECKOU KUHETUKE U TEPMOIMHAMUKE.

B ocHOBy TeopeTMdyecKMX 3HAHUM TOJOXKEHBl SMIIMPHUUYECKH TIOIYYCHHbIE (DAKTHI.
Teopernueckre 3HAHUA PaA3BUBAIOTCS TIOCIEAOBATEIIBHO OT OJHOTO YPOBHA K JAPYroMy
¥ 00€CreurBalOT O0YyYaIOIUMCSI BO3MOXKHOCTh OOBSCHATH M MPOTHO3UPOBATH CBOWMCTBA,
CTPOCHHE U 0OJACTH MPAKTUIECKOTO MPUMEHEHUS N3Y9aeMbIX BEIIECTB.

OcBoeHue coaepKaHMs IPOrpaMMbl IO XUMHUHU ITPOUCXOAUT C UCIIOIB30BAHUEM 3HAHUN U3
paHee M3YYEHHBIX Y4EOHBIX MPEAMETOB: OKPYKAIOUIMA MHp, Ononorus, gusmnka, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHsI, UCTOPUSL.

[IporpaMmma OCHOBHOTO 00ImIero oOpa3oBaHUs MO XuUMHH (yIUIYOJIEHHBIM YPOBEHB)
OpUEHTUpPOBaHA Ha COXpaHEHUE (YHIAMEHTAIBLHOTO XapakTepa o00pa3oBaHUs, CHEHUPUKU
yueOHOro TmpenMera M O0ECleYeHHe YCICIIHOTO OOy4YeHHs Ha CIEIYIOIIeM YPOBHE
oOpa3oBanus. B mporpamme Mo XuUMUU peanu3yeTcs pa3BUBAIOLas W IMpaKTUYecKas
HAIPaBICHHOCTh OOy4YeHHs XuUMUH, nuddepeHmanus o0ydeHHs, BKIOYAOMas ITpoduiIbHY0
MOJATOTOBKY OOYyYaromMXcs U TMOCIEIYyIoIIee CcaMOoOoNpeaeieHne B BbIOOpe HampaBlIeHUS
00y4eHHs B TPOPMILHBIX KJIACCaX.

YrinyOonéHHoe H3ydyeHHE XUMHUU CIIOCOOCTBYET peaiu3aluu 3aaad npodeccruoHalbHON
OpPUEHTAIIMM ¥ HANpPaBJICHO Ha TMPEJOCTABJICHHE BO3MOXKHOCTH KaXJAOMy OOydaromemMycs
MPOSBUTH CBOW HHTEJUIEKTYyallbHbIE M TBOPYECKHE CIIOCOOHOCTH MPU HU3YYEHUU Y4eOHOTO
npeaMeTa, HEOOXOAMMBIE Il TPOAODKCHHS O00pa3oBaHUS W JalbHEHIICH TPYHAOBOH
JIeATEIbHOCTH.

[Iporpamma mo xumuu (yriayOiaEHHBIM ypOBEHb) NpeIHa3HAUYCHA JUIsl MCIIOJIb30BAaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alMAX, peATU3YIOUMX HOporpamMmbl AU QPEPEHIUPOBAHHOTO
(yrmybnéuHoro, mnpoQWIBHOTO) W3yYEHHUS OTACIBHBIX Y4YEOHBIX MIPEIMETOB Ha YpPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OO0pa3oBarenbHble QYHKIIUA XUMHUH, H3y4aeMOW Ha YTIIyOJICHHOM YPOBHE, PEAU3YIOTCS B
npouecce (GOPMUPOBAHUSA 3HAHHH OCHOB XMMHMUYECKON HAyKH Kak O0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMS, 00JACTH MPAKTUYECKON JEATETHHOCTH YEJIOBEKa W OJAHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyNbTyphl. 3agadya y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUN — BOXKHEUIIUX (DAKTOB, MOHATUHN, 3aKOHOB U TEOPETHUUECKHUX TOJOKECHHM,
JOCTYMHBIX 000OIIEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B MPHUOOIIEHUU K
Hay4YHBIM METOJIaM TMO3HAHUS MPU U3YUECHUU BEUIECTB U XUMUYECKUX peaKIuii, GOpMHUPOBAHUN
Y Pa3BUTHH TO3HABATEIBHBIX YMEHUN U CIIOCOOOB AESITETbHOCTU U WX NMPUMEHEHUHU B y4eOHO-
MO3HABATEIIbHON U Y4eOHO-HUCCIEA0BATEIbCKON JACSITEIbHOCTA, OCBOSHUU MPaBUI 0€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[lenmn w3ydeHHs] XWMHUUM OTPAXKAIOT HAIMPABICHHOCTh OOy4Ye€HHS Ha pa3BUTHE U
camMopa3BUTHE JTUYHOCTH, GOPMUPOBAHUE €€ UHTEIUIEKTa U O0IIeH KyIbTYpHI.

N3yuenne XMMuM HaIpaBJIeHO HA JOCTHKEHHUE CIEAYIOIINX LeTeH:

dbopMUpOBaHNUE HMHTEUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY TMPUHSATHIO PEHICHUH, CIMOCOOHON aJanmTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

GbOpMHUpPOBaHHE CHCTEMBl XMMHUYECKMX 3HAHMH KaK KOMITOHEHTa E€CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpPa, KaK OCHOBBI JJIsi MOHUMAHMUS XMMHYECKON CTOPOHBI SIBJIEHUN OKPYKAIOIIETO
MHpPa, OCBOCHHUE S3bIKA HAYKH;

nproOIIeHne 00YyJaIOIINXCs K CAaMOCTOSTEIbHONM MO3HABATEIFHOW M MCCIIEA0BATEIbCKOM
NESATeTbHOCTH, K HAayYHBIM METOJaM TO3HaHUusA, (opMUpOBaHWE MOTHUBALMM W DPA3BUTHE
CIIOCOOHOCTEH K M3yUEHUIO XUMHUH,

dbopmupoBanne oO0IIeH (HYHKIIMOHATHFHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBIICHUS OKPYXAIOMIETO MHpA, WCIONb3Yys 3HAHHS U



OTBIT, TOJYYCHHbIE MPU W3IYUYEHUU XUMHUHU, MPUMEHSATh HMX TPH pPEIICHUHu TpoliieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU NESITEIHLHOCTH;

pa3BUTHE y OOYydYalONIMXCS HMHTEpeca K HM3YyYCHHIO XUMHHM U cdepam [esTeTbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MpOduis u
HAIPaBJIEHHOCTH JaJIbHEHIIET0 00yUYEHMUS;

OCO3HAaHUE LIEHHOCTH XWMHUYECKUX 3HAHWW B JKU3HHM YEJIOBEKA, IOBBIIICHUE YPOBHS
JKOJIOTUYECKON KYJIbTYPhl, HENPUATHE INEHUCTBHH, IPUHOCSIIIMX Bpel OKpYXKAloLed cpelne u
3I0POBBIO JIIOJICH;

npruoOpeTeHne OO0YyJalolMMHCS ONBITA CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX ISl pa3IUYHBIX BUJIOB JI€ATEIbHOCTH.

Ha yriny6nénnoe m3ydenue yueOHoro mpeamera «XuMus» oTBoauTcs B 8 Kiacce — 102
yaca (3 ygaca B Hemenmo) u 9 kimaccax — 85 vacoB (2,5 yaca B Hezmento), Bcero 187 yaca 3a nBa
rojia o0y4ueHusl.

COJAEP/KAHUE OBYYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE IOHATHUSA

XuMHUsT — BaKkHas 00JIACTh €CTECTBO3HAHMS M NPAKTUYECKOH JEATENBHOCTH YellOBeKa.
[lpeqmer xumum. Pomp xumumM B KM3HHM uYenoBeka. Kparkue cBeneHus 00 HMCTOpUU
BO3HUKHOBEHUS U Pa3BUTHsA XMMHMH. XUMUS B cucTeMe HayK. Tena u BewecTBa. Puznueckue u
XUMHYECKHE CBOMCTBA BEIIECTB. Arperarble COCTOSIHUSA BellecTB. [IoHsATHE 0 TEOpEeTHYECKUX U
SMIIMPUYECKUX METOJAaX IIO3HAHMSA B €CTECTBEHHBIX Haykax. IIpencraBieHus o HaydHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIEJIUPOBaHUE,
BbuncieHue. IlpencraBiaeHuss 0 HaydyHOM IIO3HAHUM HA TEOPETHYECKOM YPOBHE: HAyYHBIE
¢axThl, mpobiieMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3p1k xuMun. ICTOYHUKH XUMUYECKON HH(OpMAITUH.

[Tonstne o0 Meromax pabOTHI ¢ XMMHUYECKMMH BemiecTBamu. OOOpynoBaHHE IIKOJIBEHOU
xumuyeckoi nadopatopuu. [IpaBuna 6e30macHOro oOpaleHus ¢ BeIecTBaMH 1 J1abopaTOpHbIM
000pyTIOBaHUEM.

Yuctele BemectBa M cMecH. IlpupomHble cMmecu: BO3yX, HPUPOAHBIM ra3, HedTb,
IIPUPOJHBIE BOJBI, TOPHBIE MOPOABI M MHUHEpaIbl. [IoHATHE O TOMOI€HHBIX M IE€TEPOrE€HHBIX
cmecax. CrocoOsl pazfeneHus cMecei. OuncTKa BEIecTB.

BemectBa M Xumuueckue peakuuud. ATOMBI U MOJEKYJbl. XHUMHUYECKHUE HIIEMEHTHI.
CHUMBOJIBI XMMHUYECKUX 3J1€MEHTOB. [IpocThie M cioXkHBIE BelecTBa. MeTaulbl 1 HEMETaJIb.
BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumnueckass ¢Qopmyna. BaleHTHOCTP aTOMOB XMUMHMYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemiecTB. OnpeleneHne BaJEeHTHOCTH D3JEMEHTOB IO  (opmyiam
OMHApHBIX COEJUHEHUH M cocTaBieHHEe (OpMyN OMHAPHBIX COEJUHEHHUH MO BaJEHTHOCTH
aneMeHToB. OTHOCUTENbHAsA aroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJIsipHas macca. MaccoBast
JI0JIs1 XMMHUYECKOT0 3JIeMEHTa B coeiuHeHuu. Haxoxnenue npocreifmeil ¢popmyIbl BemecTsa 1mno
MaCCOBBIM JIOJISIM DJIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonspHasd Macca. B3anMoCBs3b KOJIMYECTBA, Macchl M
YyHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacuersl mo ¢opMyliaM XUMUYECKHX COEAUMHEHUH.
Monspaas macca cMecH BelecTB. MoibHass 10JI1 XMMHUYECKOTO 3JIEMEHTA B COCIUHECHMH.
Haxoxnaenue npocreiimei popMyIibl BeleCTBa IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusnueckue U XUMUYECKUE SBICHUSA. XUMHUYECKas PEAKLUs U €€ IMPU3HAKU. Y CIOBUSA
MIPOTEKAHUsI XUMUYECKHUX PEAKIM. 3aKOH COXPAaHEHHUsSI MacChl BENIECTB. ATOMHO-MOJIEKYJISIpHAs
Teopus. JKusHp u gnesarenbHocTs M.B. JlomoHocoBa. Xumuueckue ypaBHEHHs. THIbI
XUMHYECKMX peakuui (COenuHEHHs, pa3lokKeHMs, 3aMmelleHus, oOmeHa). Pacuersl mo
XUMUYECKUM YPaBHEHHUSM.



DKCIEpUMEHTAIBHOE U3YUYECHHE BEIIECTB U SBJICHUM. 3HAKOMCTBO C XUMHUYECKOU MOCYA0H,
C TmpaBWjaMd paboThl B JIAOOpPAaTOPUHM W TpUEeMaMH OOpalieHuss ¢ Ja0opaTOPHBIM
obopymnoBanueMm. M3ydyenwe u omnucaHue (PU3MUECKUX CBOHCTB 0Opa3lOB HEOPTaHHMYECKUX
BEIIECTB — METAJJIOB U HeMeTaioB. Habmonenue gpusndeckux (IuiaBjieHUE BOCKa, TasHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHJCHCAIUsl BOJbI) U XUMHUECKUX (TOPEHHUE CBEYH,
MPOKAJIMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE COJBI WM MeJa C COJITHOM KHUCIIOTOMN)
spreHui. O3HakomyieHHe ¢ oOpas3iamMu BemlecTB KoiumdecTBoM | wmonb. Habmropenwe u
OIKCaHNE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peakluii (pa3iokeHne caxapa, B3auMoJIeHCTBUE
CEepPHOM KUCIOTHI C XJIOPUAOM Oapus, MojdyuyeHue M pasioxkenue ruapokcuna menu (I1I) mpum
HarpeBaHuu, B3auMojelcTBUe xeneza ¢ pactBopoMm conu menu (II). M3yuenme cmocoOoB
pasneneHus cmecel (C MOMOINBI0 MarHuTa, (QWIBTPOBAHHWE, BBIMTAPUBAHUE, IUCTHUIUISIINS,
xpomatorpadusi), MpoBeleHue OUYUCTKU MOBapeHHOW conu. HabmroneHrne U onucaHue OIBITOB,
WJUTIOCTPUPYIOUTUX 3aKOH COXPAHEHHUSI MaCCHI.

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

[IpeacraBnenuss o razax. Bosnmyx — cmech razoB. CocrtaB Bo3jayxa. 3akoH ABOrajapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpepeneHUE OTHOCUTEIBHOMN
MOJIEKYJIIPHON MacChl Ta3000pa3HOTO BEIIECTBA MO HM3BECTHOM OTHOCUTEIBHOM IJIOTHOCTH.
OOBbEMHBIE OTHOILIIEHUS Ta30B MPU XUMHUECKHUX PEaAKIIHSIX.

Kucnopon — nanemeHT M mpocroe BemiecTBO. HaxokaeHue KUCIopona B MPUPOJE,
dbuznyecKkue U XMMHUYECKHE CBOICTBA (peakluu ropeHus u okucienus). [Iporeccol okucienus B
xkuBor mpupone. Oxcunbl. [lpumenenue kucimopoma. CrocoObl TMONYYEHHUS KHCIOpOJa B
naboparopun W mnpombliuieHHOCTU. [lonstue o karamuzarope. KpyroBopor kuciopoma B
npupoje. O30H — ayutoTpornHas MoAuduKaus kuciaopoaa. O30HOBBIN CIIOH, ero 3HaUYCHUE JIs
JKUBBIX OpraHu3MoB. Pa3pyiiienue 030HOBOTO CIos.

TermnoBoit 3ddekr XUMUYEeCKOH peakuuu, TEPMOXMMHYECKHE YpaBHEHUS, O5K30- W
SHAOTEpMHUECKUE peakuuu. TomnuBo. Mcmonp3oBaHue yrisi U MeTaHa B KauyeCTBE TOIUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dekre.

Bomopon — onemeHT M mpocToe BemecTBo. HaxokaeHue BoIopoAa B MPUPOJIE,
bu3nYecKue U XMMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CTIoco0bl nmoiyueHus. [lonstue o kucinorax
u cojsix. Mcnonp3oBaHue BOJIOPO/Ia B KAU€CTBE TOILIMBA.

Bona. ®usnueckue cBoiicTBa Boabl. Boaa kak pactBoputens. PactBopel. HacelnenHbie u
HEHACBIIIEHHbIE PacTBOpPbl. PacTBOopuMOCTh BemiecTB B Boje. DakTopbl, BIUSIOIIAE Ha
pacTBOPUMOCTh TBEPABIX W Ta3000pa3HbIX BemecTB. CrnocoObl BBIpaKEHUS KOHIICHTPAIUH
pacTBOPOB: MaccoBasl JI0JIsl PAacTBOPEHHOTO BEIIECTBA, MOJSpHAas KOHUEHTpauus. Poib
pacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa BoOjAbl. [loHsTHE 00 oOcHOBaHusX. [loHsTHE 00 WHAMKATOpaXx.
KpyroBopot Boasl B mipupoje. 3arps3HeHrne TpUpOAHBIX BoA. OXpaHa W OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukainus OKCHIIOB:
coneoOpa3ywomue  (OCHOBHBIE,  KHUCIOTHBbIE, am¢oTepHble) U  HECcoJIeoOpas3yroIlne.
MexnyHapoaHasi HOMEHKJIATypa OKCHAOB. TpHBUAIbHbIE Ha3BaHUS OKCHUJIOB. Dusnyeckue u
XapaKTepHbIe XMUMHUYECKHE CBOICTBA OKCHUIOB (B3aMMOJCHCTBHE C BOAOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C APYrUMH okcuaamu). [TonyueHne okcuaoB.

[lonsiTe O TUAPOKCHAAX — OCHOBAHMSIX M KHCIOPOJCOAEpKAIMX KuciaoTax. Kuciorsl.
Knaccudukanust kucmor. MexayHapoaHass HOMEHKJIATypa M TPUBUAIbHBIC Ha3BaHUS KHCIIOT.
®u3nueckue U XMMHYECKHE CBOMCTBAa KHCIOT (B3aMMOJICHCTBHE C METAJJIaMH, C OKCHUAaMHU
METaJIJIOB, OCHOBaHUAMHU U cossiMu). Psin aktuBHOocTH MetamioB H.H. bekerosa. Ilonyuenue
KUCIIOT. KuciaoTsl B mpupoie, NpUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcHoBanns. Krmaccudukamuss OCHOBaHHIL: IIETOYM M HEPACTBOPUMBIE OCHOBAHUA.
MexnynapoaHasi HOMEHKJIaTypa OCHOBaHMM. TpuBuaabHble Ha3BaHus ocHoBaHuM. Illenoun, nx
CBOMCTBa (B3aMMOJICCTBHE C KHUCIOTHBIMH OKCHJJIAMH, KHUCIOTaMH WU COJISIMH) M CIIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, MX CBONCTBa (B3aUMOJCHUCTBHE C KHUCIOTaMH) U



cnocoObl nosyueHusi. AmdorepHocts. IloHsATHE 00 amMdoTepHBIX TMAPOKCUAAX (Ha mpumepe
THJIPOKCUIOB IIMHKA M aJIOMHHHA): XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBUE C KHCIOTaMH U
1IEeJI04YaMH) U MTOJIy4YEHHUE.

Conn (cpenHue, KUCIble, OCHOBHBIE, BOWHBIE). MeXyHapoaHas HOMEHKIIATypa COJEH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHBIE XMMUYECKUE CBOMCTBA HA IPUMEPE
cpennux coneit. [Tonyyenue cosei.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPIraHUUECKUX COCAUHEHUMN.

OKCIEpUMEHTAILHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPEEIICHUE COAEPKAHUSI KUCIOPOa B BO3/1YX€E;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4EeHHUE CBOMCTB KHCIOPO/a;

HAOJII0JICHUE B3aUMOJCICTBUS BEIECTB C KUCIOPOJOM M YCIOBHIl BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMu OKCHIOB U ONMCAHHUE UX CBOWCTB;

HOJIy4eHue, coOupaHue, paclo3HaBaHUe U U3y4eHUEe CBOMCTB BOAOPOAa (TOpeHHe);

B3auMoJieiicTBue Bojopoa ¢ okcuaom meau (II);

UCCIIeIOBaHHE 0COOEHHOCTEH pacTBOPEHUS BELECTB € PA3IMYHON PacCTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MOJISIPHOM KOHLIEHTpALUel pacTBOPEHHOIO
BEIIECTBA;

B3aMMO/IEIICTBHE BOJIbI C METAIJIAMU (HATPUEM U KAJIbLIUEM);

OIpe/iesIEHUE PACTBOPOB KUCJIOT U IIEI0YEH ¢ TOMOIIbI0 UHAUKATOPOB;

ucciieloBaHre 00pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

u3ydyeHue B3aumojeicTBus okcuaa menu (II) ¢ pacTBopoM cepHON KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKui HeUTpaIn3anmy;

[IOJIyUeHUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeETaula JpYIUM
U3 pacTBOpa COJIH;

B3aMMOJIEICTBHE TUAPOKCUAA LIMHKA C PACTBOPAMHU KHUCIIOT U IIEJI0YEH;

pElIEHNEe DKCIEPUMEHTAIbHBIX 3a4a4 MO0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHUX
COCTMHEHUI».

Iepuonuveckuii 3akon u Ilepuoamyeckasi cucreMa XHUMHUYECKHX 3JjeMeHTOB /I,
N. Menneneea

Crpoenne aToMOB. XuMHuecKas CBA3b. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINN.

[lepBble MOMBITKM KiIacCU(UKAIMM XUMUYECKUX dJeMeHTOB. [loHsTHe o rpynmnax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX M IIEIOYHO3EMENbHBIX MeTajllax, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJIEMEHTbI, KOTOpble O00pa3yloT aM(OTEepHbIE OKCHABI U
TUAPOKCHU/IBI.

[Tepuoanueckuii 3akoH. OTkpbiTHE [lepumonnueckoro 3akonHa. Ilepuoauueckas cuctema
xumuyeckux snemeHToB J[. Y. MenaeneeBa. KopoTkonepuoaHast U JUIMHHONIEPUOAHAS (POPMBI
tabmuiel «llepuoanueckas cucrema xummudeckux anemeHToB J[. M. MenaeneeBay. Ilepuoasr u
rpynsl (A- u b-rpynmst).

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. PaninoakTMBHOCTh. DIEKTPOHBI.
DNeKTpOHHAs OpOUTa b. DHEPreTHYeCKUEe YPOBHM M TOAYpPOBHH aroma: S-, P-, d-opOuranu.
ONEeKTpOHHbIE KOH(MUTYypallMi W 3JIEKTpOHHO-Tpaduueckue (opmynsl aTtoMoB. Puznueckuit
CMBICI NOPSIIKOBOIO HOMEpA, HOMEpa Mepuoja U Ipynmnsl daeMeHTa. CTpoeHue 3IEKTPOHHBIX
obosouek atomMoB TepBeIX 20 XuUMHYECKHMX dneMeHToB I[lepumommueckorr cuctembr /Jl.
W. MenneneeBa: pacnpeneicHue 3JEKTPOHOB II0 DHEPreTHMUECKUM YPOBHSAM, NOAYPOBHAM H
opb6uTtansaM. @usndeckuii cMmpica [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAIIINYECKUX U
HEMETAJUTMUYECKUX CBOMCTB IO IpynmaM U nepuojam. M3MeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUI XMMUYECKMX IEMEHTOB B IEPUOJAX M Ipynmnax. XapaKTepUCTHKAa XHMHUYECKOTO
3JIeMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme /1. 1. Menneneena.

3nauenue llepnonnueckoro 3akoHa u Ileproguueckoil CUCTEMbl XMMHUYECKHUX JJIEMEHTOB



JUIsl pa3sBUTHS HayKU U npakTuku. J[. . MeHaenees — y4eHbll U IPayKJaHUH.

ONEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKHX  3JIEMEHTOB. XHUMHUYecKas CBs3b. BuIbI
XUMHUYECKON CBS3M: KOBAJICHTHAs TOJSPHAsl CBS3b, KOBAJICHTHAs HEMOJApHAsl CBS3b, MOHHAsS
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHON U MOHHOM CBSA3H. DIEKTPOHHBIE U CTPYKTYPHBIE
¢dopmybl BemecTB. KaTHOHBI M aHHOHBI.

Kpucrannumueckue u amopdHble BemiecTBa. THUIBI KPUCTATMYECKUX PEIIETOK: HOHHA,
aTOMHasi, MOJICKYJISIpHAS M UX XapaKTEPUCTHKH.

Crenenp oxucinenusa. OnpeneneHue CTENEHEH OKHUCIEHUS AaTOMOB B OMHAapHBIX
coequHeHusiX. OKHUCIMTEIbHO-BOCCTAHOBUTEbHBIE peakuuu. Ilpomecchl OKuCIeHUS U
BoccTaHOBJeHMs. OKHCIUTeNM W BoccTaHOBUTENH. COCTaBlI€HHE YpaBHEHUU MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH U pAacCTaHOBKA B HUX KOA(P(HUIMEHTOB METOAOM
3JIEKTPOHHOTO OasiaHca.

DKcIepuMEHTATbHOE U3yUYeHHE BEIIECTB U SBJICHUM:

03HAKOMJIEHHE C 00pa3liaMyu METaJIOB U HEMETAILJIOB;

MOJICIIMPOBAHUE CTPOCHUS MOJIEKYJ MPH MOMOIIM PHCYHKOB, MOJENEH, IEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYII;

NPOBE/ICHUE OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHI OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS).

MesxknpeamMeTHbIe CBSI3H

Peanuzarus MeXnpeaMETHBIX CBsI3el MpU M3YyYEHUH XMMHUHU B § KJIacCe€ OCYIECTBIISIETCS
Yyepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHIA, TaK U MOHATHH, IPUHATHIX B
OTJIeIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEHHO-HAYYHBIE MOHITHA: sSBICHHE (TPOLIECC), HAYYHBIH (pakT, rUmoresa,
TEOpHsl, 3aKOH, aHAJINU3, CUHTE3, KJacCU(UKALUA, TEPUOINYHOCTD, HAOIIOICHNE, YKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIb.

Ouzuka: SBICHHUS NPUPOIbI, (PHU3UUECKHe SBICHHS, BEIIECTBO, TENO, (PUINUECKUE
BEJIMYMHBI, CJMHHIBI HM3MEpEHHUs, O00bEM, Macca, arperatHble COCTOSHHE BEIIECTBA, aTOM,
9JIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKYyJa, CTPOCHHE Ta30B, JKHUAKOCTEH M TBEPIbIX
(KpUCTAJUTMYECKHX ) TEJ, DIIEKTPUUESCKHIA 3apsi/l, KOJTMYECTBO TETUIOTHI.

buonorus: 6uochepa, GoTocuHTE3, MPOIECCH 0OMEHA BEIIECTB.

l'eorpadusi: armocdepa, rtumpochepa, MHUHEpPaIbl, TOPHBIE TOPOMABI, TOJIE3HBIC
UCKOIIaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

Texnonorust:  TexHocepa, TPOU3BOJICTBO, XUMHUECKHE  TEXHOJIOTHH,  CBIPhE,
KOHCTPYKLIMOHHbIE MaTepHAJIbI.

9 KUIACC

BemecTtBo u XUMHYeECKasi peaKust

[ToBTOpeHue u yrinyOsreHHe 3HAHMNW OCHOBHBIX pa3lenoB Kypca 8 kiacca. CTtpoeHue
atoMoB. CBOMCTBa aTOMOB XHMHYECKHX DJJIEMEHTOB, MX KOJMYECTBEHHBIE M Kad€CTBEHHBIE
XapaKTEPUCTUKH (paguyc, ANEKTPOOTPULIATEIIBHOCTb, SHEPTHUs MOHM3AIIIH).
[TocnenoBaTenbHOCT  3aMOHEHHSI JJIEKTPOHHBIX OpOMTalel aroMoB MalblX IEpPHOIOB.
OcoOeHHOCTH  3alOJHEHMsI  BJEKTPOHHBIX  OpOWTalel  aTOMOB  OOJBIIMX  HEPHUOOB.
Ilepnonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB B CBETE IIPEICTABICHUM O CTPOECHUU aTOMa.
CreneHp OKHCIEHUS M BaJIEHTHOCTb. [IpencraBineHne o nepuoandeckol 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  3JIEMEHTOB  (AJIEKTPOOTPHUIATENBHOCTh,  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCHIOB) OT CTPOSHHSI aToMa.

Crpoenue BemiecTBa. BerectBa B TBEpJOM, KUJIKOM M ra3000pa3HOM COCTOSTHMM. Bujb
XUMHUYECKON CBSI3U: MOHHAs, KOBaJEHTHAasl (HEmoJsipHas, MoJisipHasi); OOMEHHBIN W JTOHOPHO-
aKLENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJIEHTHOM CBSI3H.

MexmMonexysipHble B3aUMOJEHCTBHS (BOJOPOIHAs CBA3b, CHIIbI BaH-nep-Baanbca). Tumst
KPUCTAIZIMYECKUX PEIIETOK — aTOMHAas, WOHHAs, MeETaJuIM4yecKas, MOJEKYyJIsIpHas — U



0COOEHHOCTH HX CTPOCHMSA. 3aBUCHUMOCTH CBOICTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMH
PELIETKN U BUJIa XUMUYECKOM CBSI3H.

OcCHOBHBIE 3aKOHOMEPHOCTH MpPOTEKaHHA XHMHUYECKMX peakuuid. Kiaccudukarms
XUMHYECKHX PEaKIHUil M0 pa3nyHbIM MHpHU3HaKaM (M0 YHCIy U COCTaBy Yy4YacTBYIOIIUX B
peaKIMy BEIIECTB, M0 TEIUIOBOMY 3((eKTy, M0 U3MEHEHUIO CTEIEHeH OKUCICHHS XUMHUECKUX
9JIEMEHTOB, IO OO0paTUMOCTH, MO YYaCTHIO KaTallu3aTropa, IO arperaTHoMy COCTOSIHHUIO
pearupyroumx BeIecTB).

DJIEeMEHThl XUMUYECKOU TEPMOAMHAMUKH. DHEPreTHKa XMMUUYECKUX peakiuid. TernmoBoi
3pPEKT XUMHUYECKOH peakiuu. OK30- W SHAOTEPMUYECKHE PEaKIHH, TEPMOXMMUYECKHE
ypaBHeHUs. 3aKoH ['ecca u ero cneAacTBus. Beruncinenus no TepMOXUMHUYECKUM YPABHEHUSM.

[TonsiTe O CKOPOCTHM XMMMUECKON peakIuu. 3aKoH AeMcTByrommX macc. PakTopsl,
BIMAIOIIME HA CKOPOCTh XMMHMYECKOW peakuuu. JHeprus aktuBauuu. [loHsTme o kaTanmse.
®epmenTtbl. THrHOUTOPEI.

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusax. [loHsTre o XumMuyeckom
paBHOBecuH, npuHumn Jle Hlarense. YcnoBus cMeneHUss XMMUYECKOr0 paBHOBecHs. DakTopkl,
BIMSAIOIIME HA COCTOSSHUE XHWMHMYECKOro paBHOBecusa. IIporHosupoBaHue BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAIECHUN B PA3JINYHBIX YCIOBUAX HAa OCHOBE IPE/ACTaBICHUI 00
M3YYEHHBIX 3JI€MEHTAaX XUMUYECKOW KUHETUKU U TEPMOJIUHAMUKHU.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHbBIE ~ PEAKIIMHU. OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBAa XMMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU OKUCJIEHUs. Ba)KHbIe OKUCIUTENN U
BoccTaHoBuTenu. Ilepmanranar kamus  (xapakrtepuctuka). CocTaBieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~PEAaKIM C MCHOJIb30BAHUEM METOAAa 3JIEKTPOHHOI'O
OanaHca.

DJIEKTpONUTHYECKAsT JuccolMalus. XUMUYECKHE peakluu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON Iuccouuanuu. PactBopenue kak pusnko-xumuyeckuit npouecc. [lonstue o
TUAPATAX M KPUCTAUIOTHUAPATAX. OJIEKTPOJUTHI W HEIIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLUAIMY BEILIECTB C Pa3IMUYHbIM BUAOM XUMHUECKOH CBsi3U. CHIIbHBIE U clla0ble
31eKTposiuThl. CTENeHb UCCOIMalU, KOHCTaHTa Auccouuanui. MloHHoe nmpousBeaeHne BOJBI.
Bonoponusiit nokazarens. UHIUKaTOpbl. DNEKTPOIUTHYECKAS TUCCOIIUALINAS KUCTIOT, OCHOBAHUM
U COJIEN.

Peakiiun wuonHHOTO OOMEHa. VYCIOBUS TMPOTEKAHHWS PEAKIUHA HOHHOTO OOMEHa.
MonexynspHele, MOJHBIE U COKpAIllEHHbIE MOHHBIE ypaBHEHHs peakuui. CBONCTBa KHCIOT,
OCHOBaHHUW H COJIEM B CBETE TMPEICTABICHUH 00 JICKTPOJUTUYECKON JIUCCOIMAIIUH.
KauecTBeHHBIE peaKIIM Ha UOHBI.

I'mppomus cosel. MIOHHBIE ypaBHEHMS THAPONM3a cosie. XapakTep cpelbl B BOJIHBIX
pacTBopax coJiei.

OKCHEpUMEHTAIbHOE HW3YYEHUE BELIECTB U SIBJICHUN: O3HAKOMJICHHE C MOJEISIMHU
KPUCTANTMYECKUX PELIETOK HEOPraHWYECKHX BELIECTB — METAJIOB M HeMeTaioB (rpadura u
ayMasa), CJI0XKHBIX BEIECTB (XJI0pHAa HATpuUs);

MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMHU OT BO3JAEHCTBUS Pa3INYHbIX
(bakTopoB;

OTIBITHI, WTIOCTPUPYIOIINE OOPaTUMOCTh XUMHUECKUX PEaKLUH;

UCCIIEIOBAaHUE BJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIpoliecca AMCCOLUAIMM  KHUCIIOT,
IIEI0YEH U COJIeH;

IIPOBEJICHNE ONBITOB, WUIIOCTPUPYIOIIUX TPU3HAKH MPOTEKAHUS pPEaKIUil HOHHOTO
oOMeHa (0Opa3oBaHue 0cajKa, BhIIEICHHE Ta3a, 00pa3oBaHUE BOJIbI);

MpUMEHEHNE WHIUKATOPOB (JJaKMyca, MeTUIIOparka U (eHomdTamenHa) Juisi ONpeeICHIS
XapakTepa cpefibl B paCTBOpax KUCJIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHus, COeTUHEHNs );

pacro3HaBaHHe HEOPTraHMUECKUX BEIIECTB C OMOIIbIO KAYeCTBEHHbBIX PEaKIUil Ha NOHBI;

pEllIeHNEe SKCIEPUMEHTAIbHBIX 3a1ad Mo TeMaM: «OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE



peakuuny, « ' uaponus coneity, « IAEKTPOTUTHUECKAS TUCCOLTUALINY.

HemeTaibl 4 MX coeJUHEHHS

OOmas xapakTepucTHKa HeMeTaioB. (OCOOCHHOCTH CTPOEHUS aTOMOB XHWMHYECKUX
9JIEMEHTOB, MPOCTHIX BeIIECTB, aioTponus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HemeTaiioB. CpaBHUTENbHAS XapaKTEPUCTUKA COSAMHEHH HEMETAIIOB.

OO6mass xapakTepucTtuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTallaMu,
BOJIOH, Ienouyamu). XisopoBonopoa. CossiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, IOJyYEHUE,
npuMeHnenue. JlelicTBue xJiopa U XJIOpOBOAOPOa Ha OPraHu3M YesoBeka. Baxknelme Xmopuasl
U UX HaxoxjeHue B npupoje. [lousatue o KucmopoacoaepKamx KUcI0Tax XJIopa U UX COJIAX.

VVIA-rpynmbel. OcoOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBbIC CTEIICHH OKHCIICHHS.
Crpoenrie u (u3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M Cephbl. AJUIOTPOIIHBIC
MoauduKaMu KUCIOpoAa U cepbl. XHMHUYECKHE CBOMCTBa cepbl (B3aUMOJCHCTBHE C
HEMETaUIaMHM, METaUlaMH, KOHUEHTPUPOBAHHBIMH a30THOM M  CEPHOM  KHCIOTaMH).
CepoBogopon, crTpoeHue, (uU3MUECKHWE W  XHMHUYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAHOBUTEIIbHBIE CBOWCTBA). OKCHABI cepbl KaK MPEJCTaBUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnucras kucnora u ee conu. CepHast KHCIOTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001I1e
KaK MpEeJCTaBUTENs Kiacca KUCIOT U crenuduueckue). Coiau CepHOM KUCIOTH. XUMHUYECKUE
peakiuu, Jexkallue B OCHOBE MPOMBIIUIEHHOTO CHOC00a IMOJNY4eHUS CEPHOM KHCIOTHI.
[IpencraBiaeHnss 0 XUMUYECKOM TPOU3BOJICTBE U CBSA3AHHBIX C HUM Ipodeccusx. [Ipumenenue
CepHOI KUCHOTH U cynbdaroB. KadecTBeHHblEe peakuuu Ha Cynb(UT-, Cyabdua- u cynbdar-
aHnoHbl. HaxoxaeHuwe ceppl U €€ COEAUHEHHH B MNOpHUpoAe. XHUMHUYECKOE 3arps3HECHHE
OKpYKaroIllel cpelibl COeTUHEHUSIMH Cephl (KHUCIOTHBIE T0K/IU, 3arpA3HEHHE BO3/1yXa), CIIOCOOBI
€ro NpeJoTBPAICHHUS.

Ob6mas xapaktepuctuka smneMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIC CTETICHN OKUCIICHUSI.

A30T, pacmpocTpaHeHHWe B Tpupoje, (QHU3MYEeCKHe U XHUMHUYECKHE CBOMCTBA
(B3auMOJIeHiCTBHE C METaJJIaMH, BOJIOPOJOM, KHCIOpojaoM). KpyroBopor aszora B mpupoe.
AMMUak, ero pU3NYecKue U XMMHUECKHUE CBOMCTBA (OKHCIIEHUE, OCHOBHBIE CBOMCTBA BOAHOIO
pacTtBopa), IpUMEHEHHe W TOJYYeHHE B JIA0OpPaTOpUd M TPOMBIIIICHHOCTH. MOH aMMoHwus,
JIOHOPHO-aKIENTOPHbIM MeXaHu3M ero oOpa3oBanHusi. CoiaM aMMOHUS, UX (QHU3HUECKHE U
XUMHYECKHE CBOWCTBA (pa3ioKeHHWE W B3aMMOJCHCTBHE CO MIETOYaMH), TNPUMEHEHHE.
KauectBennast peakuus Ha noHbl ammoHus. Oxcuast azota (I, 11, 11, 1V, V). A3otucras kucnora.
A30THasi KHCIIOTa, €€ TMOolydyeHue, (usmueckue M XHUMHUYECKHMe CBoiicTBa (00mue Kak
OpEeJCTaBUTENs Klacca KHUCIOT M crenuHuyuecKkue), NpUMEHeHHe. XHMHMYECKHE peakiuH,
JeKallie B OCHOBE IMOJyYEHHsI a30THOW KUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPHTEHI.
KadyecTBeHHBIE peakMM HAa HUTpaT- W HUTPUT-aHUOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpY’Kalomiel cpelibl COeAMHEHHMSIMH a30Ta (KUCIIOTHBIE TOKIH, 3arpsi3HEHNE BO3yXa, MOYBHI U
BOJIOEMOB).

®dochop, amrorpornHsie Momudbuxanuu (ochopa (Oenmbriii uw KpacuHeii  pochop),
¢u3nueckue M XUMHMYECKHE CBOMCTBa (B3aUMOAEWCTBHE C METaUIaMU, KHCIIOPOJIOM,
raJjoreHamMu, KOHIICHTPHUPOBAHHBIMU a30THOW U cepHOM kucnotamu). Okcusl hochopa (111, V),
dochopHas kucnora, puzndeckue 1 XUMHUYECKUEe CBOUCTBA, rmosryuyeHune. KauecTBeHHas peakius
Ha (ochaT-uonsl. [Ipencrasnenus o ranorenuaax pocdopa (111, V).

[ToHsiTHE O MUHEPANBHBIX yI0OpeHUsIX. A30THbIE, (POCPOpHBIE, KOMIUIEKCHBIE Y100pEeHHUS.
XUMHYECKOE 3arpsi3HEHUE OKPYKaloIel Cpe/bl COeIMHEHUsIMU a30Ta u docdopa.

Obmas xapaktepuctuka si1eMeHToB IVA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHHUSI.

VYraepon, annorponHsie Moaudukanuu (rpagur, anmas, ¢pyiepeH, rpadpeH, HAHOTPYOKH),
¢u3nveckne W XMMHUYECKHE CBOWCTBAa MPOCTHIX BEMIECTB (B3aWMOJNICHCTBHE C MeETaJUIaMH,
HEMeTallJIJaMH, KOHLIEHTPUPOBAaHHBIMU a30THOW M cepHOU kucinoTramu). [ToHsTre 06 agpcopbumu.



Kpyrosopot yraepona B npupone. OKCuabl yriiepoaa, ux Gu3ndeckue 1 XMMUYeCKHe CBOMCTRa,
JEICTBHE Ha >KMBbIE OpPraHM3MBI, TMOJYYEHHE M MPUMEHEHHE. ODKOJIOTWYECKHEe MpOoOIeMbl
atMochepsl, cBs3aHHble C¢ okcugom yriaepoxa (IV). VYrompHas kuciotra W ee CONMH, HX
dusznueckue U XMMUYECKHE CBOICTBa, TmojyueHue U npuMmeHeHue. KapOoHartsl,
THIPOKapOOHATHI, WX CBOWCTBa. KauecTBeHHas peakuus Ha KapOoOHAT-WOHBI. lcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIEHHOCTH U CETLCKOM XO031CTBE.

[lepBoHayanpHbIC MOHATHA 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHUSX YIepoja:
yIIeBOAOPOAbl (METaH, STaH, STWIEH, alleTWUJIeH), 3TaHOJI, IJIMIEPUH, YKCYCHas KHCIOTA.
[TpupoaHble KMCTOYHHMKH YIJIEBOAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEPThb), MPOIYKTHl HX
nepepaboTKk, UX POJb B OBITY M MNPOMBINUIEHHOCTH. [loHSATHE O OMOJIOrMYecKH Ba)KHBIX
OpPraHMYECKHUX BEIIECTBaX — JKUPAX, OCJIKaX, YIIeBOJaX — M HMX POJIM B JKU3HHM YEIIOBEKa.
EanHCTBO OpraHn4eckux 1 HEOPraHMYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE C MeETAJJIaMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TajloreHaMHt), MOJIyYeHue U puMeHeHue. Poiab kpeMHus B mpupojie u
texauke. Okcun kpemuus (IV), kpeMHUEBas KUCIOTA, CUIMKATHL: (U3MUYECKUE W XUMHYCCKUE
CBOICTBa, MOJy4YE€HUE U IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH. BaxkHele cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, LIEMEHT, OeToH, xeye300eToH. IIpobnembl OGe3omacHOro
UCIIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPUATIOB B TIOBCEJHEBHOM KU3HH.

bop. Ocobennoctu ctpoenusi artoma. OOmme npeACTaBICHUs O (QHUIUUECKUX U
XMMUYECKHX CBOMCTBAX. bopHas kucmuora.

OKCHEepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAKOMJICHHE C 00pa3IaMy MPUPOIAHBIX XJIOPHUIOB (TATOT€HHIOB);

MIPOBE/ICHUE OIBITOB, OTPAKAIOIINX (PU3NIECKHE U XMMHYECKHE CBOMCTBA TAJIOTEHOB M X
COCJIMHECHM;

M3y4YECHHUE CBOMCTB COJITHOM KHUCIIOTHI;

MPOBEJICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPH-, OPOMUI- U MOJUI-UOHBI U HAOIIOIeHUE
IPU3HAKOB X IPOTEKAHUS;

03HAKOMJICHHE C 00pa3IiaMu cepbl U €€ MPUPOJIHBIX COeIMHEHUMN;

Ha0JII0/IeHue Tpolriecca 00YIIIMBAHUS caxapa MoJ IeHCTBUEM KOHIEHTPUPOBAHHOMN CEpHOM
KHCJIOTHI;

M3Y4YE€HHE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEpHON KUCIIOTHI;

NPOBE/IEHUE KAYECTBEHHBIX peakuuid Ha cynbQuia-, CcyabQuUT- Hu CyiIb(paT-uOHBI
1 HaOJII0/IeHNE TPU3HAKOB UX MMPOTEKAHNUS;

O3HaKOMJICHHE C (U3UUECKUMH CBOMCTBAMM a30Ta, (ochopa U HX COEIUHEHHH,
oOpa3iamu a30THHIX U (GOCPOPHBIX YAOOPEHNUI;

HoJy4eHue, cooupaHue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB aMMHUaKa, U3y4eHUEe CBOUCTB
CoJIeii aMMOHUS;

IpOBE/IeHUE KaueCTBEHHBIX PEAaKLUl HAa HOH aMMOHHS, HUTPUT-, HUTPAT- U (pocdaT-uoHbI
U U3y4€HUE MPU3HAKOB UX MPOTEKaHUS;

W3Y4YEHHUE B3aMMOJEHCTBHS KOHLIEHTPUPOBAHHOW Aa30THOW KHCIOTHI C MEJbIO, CBOMICTB
dbochopHOI KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHHE C MOJENISIMU KPUCTAJUIMYECKUX PEIIeTOK anMasa, rpadura u dymiepena, c
IPOLECCOM aJCOpOLMU PACTBOPEHHBIX BELIECTB AKTHMBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOTa3a;

noJlyueHue, coonpanue, pacrio3HaBaHHe U U3Y4YE€HHUE CBOIMCTB YIJIEKHUCIIOTO ra3a;

NPOBE/IEHUE KAaYeCTBEHHBIX pEaKUMid Ha KapOOHAT- M CHWIMKAT-UOHBI M HU3yueHHE
MPU3HAKOB MX MPOTEKAHUS;

U3y4eHHEe B3aUMHBIX NPEBpaIIeHUi KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHHE C oOpa3llaMu NPUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOIYKIIHEH
CHWJIMKaTHOM IIPOMBIIIIEHHOCTH;

pelieHne SKCIEePUMEHTAIbHBIX 3a1ad 1o Teme «Baxueilmme HeMmMeTalulbl U HX
COETUHEHUS.



MeTa/libl M UX COeTUHEHUS

OO6mue cBoiicTBa MeTayIoB. O0IIast XapaKTEPUCTUKA XUMUYECKUX JIEMEHTOB — METAJIOB
Ha OCHOBAHMM HX MOJOXKeHus B llepuoanueckoi cucreMe XUMUYECKUX 3JeMEHTOB /l.
N. MenneneeBa u crpoeHusi atoMoB. Metaiibl A- U b-rpynn. CTpoeHue MpoCThIX BEIIECTB —
MeTaJlJI0B. MeTraindyeckas CBA3b U METAIIIMYECKasi KpUCTAJUIMUECKasl pelieTKa (IPUMUTHBHAs
KyOuueckas, OOBEMHO-IICHTPUPOBAHHAs KyOudeckas, TIpaHEICHTPUPOBAaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYNAKOBaHHAs). 3aBUCHMOCTh (PU3MUYECKMX CBOWCTB METAJUIOB OT
CTPOCHHS KPUCTAJUIOB. DJIEKTPOXUMHUUECKUNA Psijl HarpshkeHui MetauioB. OOLIe XuMU4YecKue
cBoiictBa MetayuioB. OOmmMe CrnocoObl MONYYCHUS METAJUIOB, METaLUTyprus. DJICKTPOIH3
paciyiaBoB U pPacTBOPOB COJIEH Kak OJUH U3 CHOCOO0B moiydeHus MmeTtayioB. llonarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT Kopposuu. CruiaBbl (CTajib, YyryH,
TIOpaIIOMUHUIN, OpoH3a). [IpMeHeHre MEeTaIoB U CIIJIaBOB B OBITY M MPOMBIIIIEHHOCTH.

Memannwt A-2pynn

[[{erounble MeTAILIBL: MTOJ0KEHUE B Ileproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa, CTpo€HUE HUX aTOMOB, HaxOXJAeHUE B mpupoje. OU3HMUecKue U XUMUYECKUE
CBOIiCTBa (Ha MpUMepe HATpUsl U Kajus), nosydyeHue. OKCUABI U THAPOKCHIBI HATPHUS U KaJusl.
[TpriMeHeH e MEeTOYHBIX METAJUIOB U UX COeIMHEHUN. buonornyeckas poyib HaTpUs U Kajusl.

[[{enouHo3emMenbHbBIE METAIBl MAarHUud W KadbUui: mojioxkeHue B Ilepumonnueckoi
cucreme xumuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaJIbLIMSI U MarHus (OKCUJ, TUIPOKCHUI, COJM), CBONCTBa, NMpuMeHeHue. JKecTKocTb BOIBI U
crocoObl ee ycTpaneHus. KpyroBopor KajbIusi B IpUpo/IE.

AmoMuHuii: mnonoxeHnue B Ilepuonnyeckoil cuUcTeME XMMHMYECKHUX 31eMEHTOB [l
W. MengeneeBa, CTpOE€HHE aToOMa, HaxoXJIeHHE B mpupoje. Puznueckue U XUMUYECKUE
CBOMCTBa afOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHA W THIPOKCHAA amroMuHusA. [IpumeHenne
QIIOMUHHUS U €TO CILIABOB.

Memannwt b-2pynn

OO0mass xapakrepucTuka MeTalsioB b-rpynn (moOOYHBIX MOATPYIMIM): MOJIOKEHHUE B
[lepuonnueckoii cucteme xumuueckux sneMeHToB [[. Y. MenneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBIeHHE «mIpoBaia» >MEKTPOHA HA MPUMEPE CTPOSHUS aTOMOB XpoMa, Meu, cepedpa.
BaseHTHBIC COCTOSIHHMSI aTOMOB (-3JIEMEHTOB, CTENCHHM OKHUCIICHHS aTOMOB B COCIMHCHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCHUIOB METAUIOB OT 3HAYEHUS
CTENEHH OKHCIIEHUS OJJIEMEHTa B COEAMHEHMHM (Ha TMpUMepe COEIMHEHUN Xpoma).
IlepBoHavabHBIE TPEACTABICHHS O KOMIUIEKCHBIX COETMHEHUSIX.

Menp u cepedpo: CTpoeHUE aTOMOB, CTETNIEHU OKUceHus. OO0IIMe KpaTKUe MpeICTaBIeHUS
0 (U3NYECKUX U XUMHUYECKHX CBONCTBaX MPOCTHIX BELIECTB (B3aUMOJICHCTBHE C KHCIOTaMH-
OKHUCJIUTEISIMHU), 00 MX OKCHJaX, TMJIPOKCHIAX U COJSAX, X npuMmeHeHuu. [IpencraBienus oo
aMMHUAYHBIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakiMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[{uuk: cTpoeHHEe aTtoma, CTEeNeHb OKHUCICHHUSA. XapakTepuCTUKa (UINYECKUX U
XUMHUYECKUX CBOWCTB, TIpUMEHEHHEe, aM(OoTepHble CBOWCTBA OKCHAA H THUIPOKCHJA.
KauecTBeHHbIE peakliMM Ha KATUOHBI IIUHKA.

Keneszo: crpoenne aroma, crerneHu okucieHus. Haxoxnenue B npupone. @usndeckue u
XMMUYECKHE CBOMCTBa JKeie3a, IpUMEHeHHue. buonormyeckas poap xene3a. OKCUIBI,
ruapokcuabl U conmu okeneza (II) m xemeza (II), mx cocraB, cBoiicTBa W MOJIyYEHHE.
KauecTBenHble peakimu Ha KaTHOHBI kene3a (2+) u xene3a (3+). UyryH u crtanb — CIUIaBbI
xene3a. [Ipow3BOACTBO dYyryHa U CTamu. OKOJOTHYECKHME TMPOOJIEMBbI, CBS3aHHBIE C
METaJUTyprUue€CKUMU IPOU3BOACTBAMH.

OKCepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:

03HAKOMJICHHE C 00pa3IlaMyi METAJIOB U CIIJIAaBOB, UX (PU3NYECKUMU CBOWCTBAMHU;

MOJICJINPOBAHNE METAJUIMYECKON KPUCTAIINYECKON PEIIETKH;

M3y4eHUE B3aUMOJCHCTBUS METAJIOB C BOJOH, C pPacTBOpaMH COJ€M M KHCIIOT,



UCCJIEIOBAHNE MPOLECCOB 3JIEKTpoian3a pacTBopoB xuopuaa menu (II) m wonmpma xamus,
KOPPO3HH METAJIIOB;

U3Y4YCHHE OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIOB KAalbIlMs W HATPUS C BOJOW, X
TUAPOKCHUIOB — C okcuaoM yrieposa (IV) u kucnoramu;

W3YYCHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAIIBIIUS, KECTKON BOJIBI;

M3y4EHHE TTPOLIECCOB MOIYUYCHUS THAPOKCUIOB KeJe3a, UX XUMUYECKUX CBOMCTB;

M3y4YeHUE TMPU3HAKOB MPOTEKaHUS KAaUeCTBEHHBIX pPEaKlUUil Ha MOHBI (MarHus, Kajblusi,
AJTIOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0JICHUE U OMKMCAHUE OKPALTUBAHUS TJIAMEHU HOHAMU HATPUS, Kausl U KaJIbLIHS;

uccieaoBanue aM()OTEPHBIX CBOMCTB THAPOKCHIA alfoMUHUSA, ruapokcuaa xpoma (II1) u
TUJIPOKCHIA [IUHKA;

pelIeHne SKCIepUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIne MeTauibl U UX COCIUHECHUS».

XuMus 4 OKpYsKaoLas cpeaa

BemectBa 1 marepuainbl B MOBCEAHEBHOM >KM3HM 4ellOBeKa. Baxuelinne BeliecTBa u
MaTepuaibl, 00JIACTH WX NPUMEHEHHUs. be3omacHoe HCIONIb30BaHUE BEHIECTB M XUMHUYECKUX
peakuuii B ObITy. [lepBast mOMOIIs IPU XUMHUYECKHUX 0’KOTaX U OTPABIICHHUSIX.

HoBsie maTepuansl 1 TEXHOJOTUU. [[pUHLIMIIBI «3EIEHON XUMUW.

OCHOBBI 3KOJIOTMYECKOM TpPaMOTHOCTU. XHUMHUSL M 3J0pOBbE. 3HAUYECHHUE H3YYaEMbIX
XUMHUYECKHX D3JIEMEHTOB W HMX COCAMHCHHUU /I (YHKIMOHWPOBAHHS OpPraHHW3Ma 4YeJIOBEKA.
[TonsiTHe 0 370pOBOM OOpa3e KU3HHU.

XUMHUYECKOE 3arps3HCHUE OKPYKAIOMIEH Cpeibl. DKOJIOTHIECKHE TIPOOJIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU YTJIepoAa, a30Ta, cepbl, TshkenbiXx MetawioB. [lonstue o I1/IK. Pons xumuun B
pEUICHUH YKOJIOTHYECKUX MPOOIIEM.

DOKCHepUMEHTAIbHOE M3y4YeHHE BEIIECTB M SIBICHUN: O3HAKOMIJIGHHE C 00pas3iamu
MaTepHuayioB (CTEKJIO, CIIJIaBbl METAJJIOB, MOJIMMEPHBIE MAaTEPHAJIbI), OMPEICTICHUE KUCIOTHOCTH
NPUPOJIHBIX BOJ, MOJEIMPOBAHHE Mpollecca 00pa30BaHUS KUCIOTHOTO JIOXKIS, U3YYCHHE €ro
BO3JECHCTBUS HA MAaTEPHUAIIbL.

IHoBTOpEeHne U 00001IeHHe 3HAHUH OCHOBHBIX Pa3/1esioB KypcoB 8-9 kiiaccoB

[lepuonnueckuii 3akoH u lIlepmogmyeckas cucTEMa XMMHYECKHX DSJIEMEHTOB B CBETE
MPEJCTAaBICHUH O CTPOCHHMS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XHUMHUYECKHX
AJIEMEHTOB U UX COCIMHEHUN B MEPHOJIAX U IPYIIIax.

CtpoeHue BelecTBa B TBEPIOM, KUAKOM U Ta3000pa3HOM COCTOSHUU. BUIbI XUMUYECKOM
CBSI3U. 3aBHCHMOCTh CBOWCTB BEIIECTBA OT THMNA KPHUCTAUIMYECKOM pEIIeTKH U BUJA
XUMHUUYECKOM CBSI3H.

Knaccudukanus XMMHUUECKUX peakUuil Mo pa3audHbIM Ipu3HakaMm. IIpornozupoBanue
BO3MOKHOCTH TNPOTEKAHMS] XMMHMUYECKUX MPEBpAIICHUI B PA3JIMYHBIX YCJIOBHSIX Ha OCHOBE
MPEJCTABICHUN XUMUYECKON KHHETUKU U TEPMOANHAMUKH.

XUMHUYECKUE peaknuu B pacTtBopax. [umaponus coneid. Peaknuum  OKUCIEHMS-
BOCCTAHOBJICHUS. DIEKTPOJIH3.

CBolicTBa KUCJIOT, OCHOBAaHMI U COJIE B CBETE MPEACTABIECHUN 00 SJIEKTPOITUTUYECKOU
JIUCCOLIMAMU U OKUCITUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX.

Mescnpeomemnuie ceazu

Peanuzarust MeXIpeAMETHBIX CBSI3e€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCYIIECTBIISETCS
Yyepe3 HCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHMA, TaK ¥ MOHITUN, IPUHSITHIX B
OTAEJBHBIX €CTECTBEHHBIX HayKaX.

OO0mmue ecTecTBeHHO-HAY4YHBbIC MOHSTH: SBJICHHE (IIPOLIECC), HAYYHBIN (akT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHAJIN3, CHHTE3, KJIacCUu(PUKALNs, TIEPUOTUIHOCTD, HAOIIOIeHNEe, IKCIICPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, TEXHOJIOTHS, MaTEPUAJIbI.

®dusnka: BEIIECTBO, TEJIO, PU3NUECKUE BEIMYMHBI, CIUHHUIIBI U3MEPEHUsI, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BELIECTBA, CTPOCHUE T'a30B,
JKUJKOCTEH W TBEPABIX (KPUCTAUIMUECKHX) TEJ, KPUCTAJUTMYECKasi perieTKa, dJIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, U30TOMBI, KBAaHTHI, PaIMOAKTUBHOCTh, aibda-, OeTta- u



raMMa-usJIly4eHHue, OJJIEKTPUYECKUN 3apsj, IPOBOJHUKH, IIOIYHNPOBOJHMUKHU, IHUDJIEKTPUKH,
COJIHEYHBIN CIIEKTP, pa3yioKeHHue OeJIoro CBeTa B CIICKTP.

buonorus: skocucrema, Owuocdepa, doTocuHTe3, TpolecCHl O0OMEHa  BEIIECTB,
MHHEpaIbHBIC YI00PEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHThI, TUTATEIIbHBIC BEIIECTBA.

[l'eorpadus: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBICE TOPOIBI, MOJIE3HBIE
HCKOIaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI, TUIaHETa 3eMJISL.

Texuonorus: CTPOUTCIIbHBIC TCXHOJIOI'nu, CEJIbCKOXO3SIMCTBCHHEIEC TCXHOJIOI'UH,
TEXHOJIOTUH JIEKTPOHHOU MPOMBIIIICHHOCTH, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA3OBAHMA (YT JTYBJIEHHBIA
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE PE3YNbTaThl OCBOEHHMS MPOrPaMMbl OCHOBHOIO OOLIEro 0Opa3oBaHMs
JOCTUTAIOTCS B X0/1¢ 0O0y4eHHS XMMHH B €HMHCTBE Y4e€OHOH M BOCIHTATENLHOU JESITeIbHOCTH
o0pa3oBaTeNbHOW  OpraHu3allid B  COOTBETCTBUM C  TPAJULMOHHBIMH  POCCUHCKUMHU
COLMOKYIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MpPUHSATBIMH B 0OIIecTBe
IpaBUIaMU M HOPMaMM HOBEJEHUS U CIIOCOOCTBYIOT IpOLiEcCaM CaMOIIO3HAHMSI, CAMOPa3BUTHS
U COLMAIN3aLUN 00yJaronXcs.

JIMuHOCTHBIE PE3YJbTaThl OTPAKAIOT T'OTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIBHOCTH Ha ee
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUS

IPOSIBIIEHUE LIEHHOCTHOI'O OTHOLIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYy4HOMY M
UCTOPUYECKOMY HACJIEIHIO, IOHMMAaHNE 3HAYCHUS] XUMUYECKON HAYKH M TEXHOJOTHU B JKU3HU
COBPEMEHHOI0 00LIEeCTBa, B pa3BUTUH SKOHOMHUKHU Poccuy u cBOero peruoxa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEJCTAaBICHUE O COLMAIBHBIX HOPMax M MpPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJJICKTHBE, MPOSBICHHE KOMMYHHUKATUBHOW KYJNbTyphl B pPa3HOOOpa3HOW COBMECTHOM
NeSITebHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAaHMIO U B3aMMOIIOMOIIM B Ipolecce yueOHOW U BHEY4eOHOM
NeSITebHOCTH;

TOTOBHOCTh OIICHWBAaTh CBOE TIOBEACHHWE M TIOCTYIKM CBOUX TOBApHUINEH C TO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIA NOCTYIKOB;

3) ¢popMupoBaHHS HEHHOCTH HAYYHOTO NMO3HAHMSI:

MHUpPOBO33PEHUYECKHE  MpPEJCTAaBICHHUS O  BEIIECTBE M  XUMHUYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W HEOOXOIMMBIE IJISi TIOHMMAaHUS
CYIIHOCTH Hay4YHOI KapTHHBI MUPa;

OCO3HAHWE [IEHHOCTH HAy4YyHOTO TO3HAHWS Ui PAa3BUTHA KaXKAOTO 4YEIOBEKa U
IPOM3BOIUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XHMHUS» B CUCTEME HayUHBIX
NPECTaBICHUN O 3aKOHOMEPHOCTSX Pa3BUTHSI TPUPO/IBI, B3AUMOCBS3SIX YeJIOBEKa C MPUPOIHON
Y TEXHOJIOTUYECKOM CPEON;

MO3HABATENbHAS MOTHBAIMSA W HWHTEpPEC K OOYYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHI0O M CaMOOOPA30BaHMIO, K HCCIENIOBATEIbCKOW NEATETLHOCTH, K OCO3HAaHHOMY
BbIOOpPY HaMpaBIeHUS U YPOBHS AalbHEHIIIET0 00y4YeHHUS,;

4) BoCIMTAHUS KYJIbTYPbI 310POBbSI:

0CO3HAHWE [IEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKA
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUEK
(ymoTpeOneHus: ajakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIFOACHHUS TPaBUII
0€30MacCHOCTH TpU OOpaleHMH C XWMHUYECKHMH BEUIECTBAMH B YYEOHBIX U IKHU3HEHHBIX



CUTYaIUsX;

5) TPy10BOT0 BOCIIMTAHMS

(dbopMUpOBaHHE IEHHOCTHOTO OTHOIICHUS K TPYAOBOH JEATEIHLHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH 4YeJIOBeKa M K MCCIIE0BATEIbCKOM eATEeIbHOCTH KaK BBICOKO BOCTPEOOBAaHHON B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE MHTEpeca K mnpodeccusM, CBA3aHHBIM C XUMHEH, B TOM 4Hcie K Npodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH CaMOpean3aluu B 3Toi chepe;

6) 9K0JIOrH4YeCKOr0 BOCIIUTAHUS

OCO3HAaHHE HEOOXOJMMOCTH OTHOIIEHUS K TPUPOJE KAaK HMCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYLIECTBOBaHHSI;

MOBBIIIICHUE YPOBHS AKOJOTUYECKOW KYIbTYPHl: MPHOOPETEHUE OMNBITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKHM HMX BO3MOXKHBIX IOCJIEACTBUM [UJIsl OKPYXAIOLIEH Cpeabl; OCO3HAHUE
I00ALHOTO XapakTepa OJKOJIOTHYECKUX TMpoOJIeM H TyTed WX peIHIeHHs, CIIOCOOHOCTh
MPUMEHATHh 3HAHMS, MOJIY4YaeMble MPU U3YYEHUU XHUMHH, UISl pEUIeHUs 3a7ad, CBA3AHHBIX C
OKpYKarOIEe CPEAO; aKTUBHOE HENPUITHE JECUCTBUM, IIPUHOCIIINX BPEJ OKPYXKAIOIIECH Cpee;
OCO3HAaHHE CBOEH POJIM KaK IpakJaHWHA U MOTPEOUTENs B YCIOBHIX B3aMMOCBS3H MPUPOIHOMH,
TEXHOJOTHYECKOM U COLIMATIBHOM Cpell; TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKON JEATEIbHOCTH
3KOJIOTUYECKOW HAIlpaBJIEHHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysbTaThl OOy4YaroIIMXCs, OCBOMBIIMX IMPOTrpaMMy [0 XUMHHU
OCHOBHOTO 00I1IeT0 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE  MEXAUCUUIUIMHAPHBIX  (MEXIpPEAMETHBIX)  MOHATUH,  OTpaXKarolluX
MaTepHaIbHOE €IMHCTBO MHUpa W MPOIECC MO3HAHMS (BELIECTBO, CBOMCTBO, SHEPTHs, SIBJIICHHUE,
Hay4HbI (aKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEeOopHs, HaOIIoIeHue, H3MEpEeHHe,
UCCJIEJOBaHKE, IKCIIEPUMEHT U JIPYTHUE);

OBJIaJICHUE YHUBEpPCaJIbHBIMU y4eOHBIMU NeUCTBUAMU (mo3HaBaTeIbHBIMU,
KOMMYHUKATHBHBIMH, pCFYHﬂTI/IBHBIMI/I), BaXHbBIMHU JJIA ITOBBIIICHUS 3(1)(1)6KTI/IBHOCTI/I OCBOCHUA
colepkaHus ydeOHOro rmnpeamera, (OpMHUPOBAHUS KOMIIETEHIMH, a TakXkKe IPOEKTHO-
HCCJIEIOBATEIbCKOM 1eATENbHOCTH 00yYaIoUINXCcs B Kypce XUMUU;

CHOCOOHOCTh MX MCIIOJIB30BaTh B y4eOHOM, TO3HABATEIbHON U COIIMATIBHOM MPaKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHMSI HUCIOJb30BAaTh MPUEMBl JIOTMUECKOTO MBIIUICHUS TPH OCBOCHHWU 3HAHUIL:
pPAacKphIBaTh CMBICT XUMHYECKUX TOHSATHHA (BBIOENATh MX CYLIECTBEHHBbIE IPH3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTMMHU MOHSATHSIMM); aHAJIU3UPOBATh, CPABHUBATh, 0000IATS,
BbIOMpPAaTh OCHOBaHMSA Ul KiIacCU(UKAMM M CHCTEMAaTHU3alUU XMMUYECKUX BEIIECTB U
XUMHYECKHX peaklMi; yCTaHaBIMBaThb HPUUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAYy OOBEKTaMu
U3y4YEHHsI; CTPOUTH JIOTUYECKHE PAcCyXJIeHUs (MHAYKTHBHBIC, JEIyKTHBHBIEC, 10 AHAJIOTUN);
npejjiaraTb KpUTEPUHM U BBIABIATH OOILIME 3aKOHOMEPHOCTH M MPOTHBOPEUHS B M3y4aeMBIX
npoueccax M SIBJIEHUSX; NMPOBOJUTH BBIBOABI M 3aKIIOUEHMS; YMEHUS NPUMEHATH B Ipolecce
MO3HAHUS TMOHATUS (TMpeAMETHbIE U METallpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH,
UCTOJIb3yeMble B XUMHH, NIPeoOpa3oBbIBaTh MOJAEIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJI BJIEMEHTA), XUMHUYecKass popMysia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHnun
y4eOHBIX 3a/1a4; C YYETOM 3TUX MOJENbHBIX MpPEJCTAaBICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.

ba3oBble mccienoBarenbckue AedcTBUS (METOABI HAYYHOrO IO3HAHUSI BEIIECTB M
sIBJIEHMH):

YMEHMSI IPUMEHSATh METO/Ibl HAYYHOI'O [TO3HAHUS BEUIECTB U SBJICHUI Ha SMIIUPUYECKOM U



TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[O3HABAaTEIhbHOW H TMPOEKTHO-UCCIEIOBATEHCKON
JeSITEIbHOCTH;

YMEHMsI UCIIOJIb30BaTh IIOCTABJIEHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBaTh (HAKThI, BBIBIATH U (POPMYyIHUPOBATH
npobieMy, OnpenensaTh Ielb U 3a/a4d, COOTBETCTBYIOIIUE PEIICHUI0 MPOOJIeMbl; MpeaiaraTh
OMKCATEIbHYI0O WM OOBSICHUTENBHYIO THUIOTE3y U OCYIIECTBISTH €€ MPOBEPKY; YMEHUs
IPOBOJUTH U3MEPEHHSI HEOOXOJMMBIX MTapaMETPOB, BHIYHUCIICHUS, MOJICTUPOBAHNE, HAOIIOACHUS
U DKCIEpUMEHTHI (pealbHble W MBICIECHHBIE), CAMOCTOSATEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopmynupoBaTh 0000IIEHUS U BBIBOABI 110 pe3yJibTaTaM IMPOBEIEHHOIO OIBITA, HCCIIEOBAHUS,
COCTaBIISITh OTYET O MpOoieTaHHON padoTe;

Pabora ¢ unopmanmeii:

YMEHHSI OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHGpOpMAIuH (HaAyYHO-TIOMYJIsSpHas
JaUTEepaTypa XHMHUYECKOTO COZAEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl IHTepHeTa);
aHAIM3UpPOBaTh  MH(OpPMALMIO W KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTb U
HEMPOTHUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH MHPOPMALIUIO, 3HAUUMYIO JUISl PELICHUS
yueOHOW 3a/layi; YMEHUsI NMPUMEHATb pa3jMuHble METOJbl M (POPMYIUPOBATH 3allPOCHl MPU
noucke U oTobope nHpopManuu, He0OXOAUMOMN JUTS BBITOJHEHHUS YI€OHBIX 3a/1a4; UCIIOIb30BATh
WH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJOTMU M Pa3jIMYHbIE MOHMCKOBBIE CHCTEMBI,
CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAIbHYIO (OpPMY MpEACTaBIECHUS HHPOpMALUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULbI, PUCYHKH U JIpyrue (GOpMbl); YMEHHS HCIOIb30BaTh HAYYHBIN
SI3BIK B KQUECTBE CPEACTBA pabOThl C XMMUYECKON MH(OpMAIIHE; TPUMEHITh MEKIPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0OpeBHATYpbl, HOMEHKIATYPY,
HCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le aelcTBHUA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHON KOMMYHUKALIUN):

IpPEICTaBIIATh IOJIyY€HHBIE DPE3YJIbTaThl IO3HABATENBHOM JEATENBHOCTH B YCTHBIX H
NUCHMEHHBIX TEKCTaxX; ITyOJMYHO BBICTYNATh C TPE3EHTALWEH pe3yJlbTaTOB BBIMOJIHEHUS
XMMHUYECKOI'0 3KCIepUMEHTa (Uccie10BaTeNbCKoN J1abopaTOpHOW WIIM NMPAKTHUYECKOW paboThI,
y4eOHOro MpOEKTa); B X0Jle JUajora U (Uiau) AUCKYCCHUHU 3a/1aBaTh BOIPOCHI MO OOCYKAaeMoMn
TE€Me U BbICKa3bIBaTh HJI€H, (POPMYJINPOBATh CBOM MPEAJIOKEHHUS] OTHOCUTEIBHO BBIOJHEHHUS
MPEIJIOKEHHOM 3a/1a4u.

2) yMeHHs y4eOHOr0 COTpyIHUYECTBa (IPYIIOBast KOMMYHUKAIHU):

y4acTBOBaTh B TPYIIOBBIX (QopMmMax padOThl: IUIAHWPOBATh OPraHU3ALUI0 COBMECTHOMU
paboThl, ONPENENATh CBOIO POJb, PACHPEACIATh 33Jaud MEXIy WICHAMU TPYMIbI; BBHIIOIHSITH
CBOIO YacTh pabOTHI, KOOPIAUHUPOBATH CBOM JEHCTBUS C ACHCTBUSAMH JAPYTHX WICHOB KOMAHIIBI,
OTpeNieNiATh KPUTEPUU IO OIEHKE KauyecTBa BBINOJHEHHOM paloThl; pellaTh BO3HUKAIOIIUE
npoOsieMbl Ha OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBAaHUS IMO3MIIMHA, Y4acTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3aMMOAEHCTBHSL.

PeryasitTuBHbIe yHHBepcaJbHbI¢ y4eOHbIE 1eCTBUSA

OBnaseHWe YHUBEPCAIBHBIMU YYEOHBIMH PETYISATUBHBIMU JCHCTBUSIMH  BKJIFOYAET
pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIS,, CAMOKOPPEKITUH, B TOM YHCIIE:

YMEHHs periarh y4eOHble M HCCIEIOBaTENbCKUE 3aJaud: CaMOCTOSITEIBHO BHIOMpATh
croco0 perieHus: yaeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHHS, BHIOMpATH
Hanbosee MOAXOIAIIUNA C YYEeTOM CaMOCTOSTEIHHO BBIACICHHBIX KPUTEPHEB), MIAHUPOBATH
CBOIO Pa0OTy IpU pelIeHUH YU4eOHOW WM MCCIIEeI0BATENbCKON 3a/1aui; Ha OCHOBE TOJTYYEHHBIX
pe3ynbTaToB (OPMYIUpOBaTh OOOOIIEHHS] M BBIBOJIBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MIPOIIECCOB; AHATU3UPOBATH PE3YJIbTAThI: COOTHOCHUTh CBOW JCHCTBHS C IUIAHHPYEMBIMHU
pe3ynbTaTaMH, OCYIIECTBISATh CAMOKOHTPONb  JESTENbHOCTH, KOPPEKTUPOBAaThH  CBOIO



JIeATEJIbHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKU.
INPEJIMETHBIE PE3YJIBTATDI

[IpenMeTHbIE peE3yNbTaThl OCBOCHHUS MPOTPAMMBI [0 XHMHH OCHOBHOTO OOIIEro
o0pa3zoBaHHs Ha YIIIYOJICHHOM YPOBHE MMEIOT OOIIEEe COAEP)KATEIbHOE SAPO C MPEAMETHBIMU
pe3ynbraTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO IMO3BOJSET PEAU30BHIBATH
yriyOJICHHOE HM3YYEeHHE KaK B paMKax OTIEJIbHBIX KJIAcCOB, TaK M B paMKaxX pealu3aluu
WHAWBUIYAIHBIX  00pa30BaTEeNbHBIX TPACKTOPH, B TOM 4YHCIE HCIOJB3Ys CETEBOE
B3auMoOjIeicTBUE opraHu3anuu. [1o 3aBepiieHnn peanu3anuy MporpaMMbl YITyOJIeHHOTO YPOBHS
oOyyJaroumecs CMOT'yT JieTajlbHee OCBOUThH MaTepHUall, OBJIAJACTh PACIIMPEHHBIM KPYTrOM MOHSATUI
¥ METOJIOB, PEIIATh 3a7a4u 00JIe€ BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHBIC pE3yNbTAaThl BKIIOYAIOT: OCBOSHHE OOYYAIOIIMMUCS HAYYHBIX 3HAHUH,
YMEHUW B CIOCOOOB JIEHCTBHM, CHEU(UUECKUX JJIs MPEeIMETHON 00J1acTH «XHUMHDY, OCHOBBI
Hay4YHOT'O MBIIUICHUS; BUJIBI ACSITEIHHOCTHU T10 MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALIUH,
npeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX U PEAbHBIX JKU3HCHHBIX YCIOBHSX;
00ecreYnBar0T BO3MOXKHOCTh YCIICIITHOTO OOYYCHHSI Ha CIICIYIOIIEM YPOBHE 00pa30BaHHUS.

K xonmy oOyueHus 6 8 knaccey oOydaromierocss OyayT chOPMHUPOBAHBI CICIYIOIIHEC
NPEMETHBIC PE3YJIbTAThl U3YUCHHSI XUMHUU Ha YIITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IOHATHUHA: aTOM, MOJEKYJA, XUMUYECKUM
AJIEMEHT, METaJl, HEMETAJI, aJUIOTPONUsA, MPOCTOE BEIIECTBO, CIO0KHOE BELIECTBO, CMECH
(omHOpOHAS U HEOJHOPOAHAS), BAICHTHOCTh, OTHOCUTENIbHASL aTOMHAs U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JO0JISI XMUMHUYECKOrO 3JIEMEHTa B
COETMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTEIbHAS IJIOTHOCTh T'a30B, OKCHJI, KUCIOTa, OCHOBaHUE,
coJib, aM(OTEpHBIH OKCHJ, aM(POTEPHBIA TUIPOKCHI, XUMHUYECKAs PEaKIusl, KIAaCCHUPUKAIUS
peaKkuii: peakiui COeIUHEHHS, PEaKI[UN Pa3IoKEHUs, peaklliu 3aMeIlIeHUs, peakiuu oOMeHa,
9K30- U IHJOTECPMHUUYECKUE PEAKINH; TETUIOBOW 3(DQEKT peakiuu; sSApo aToMa, dISKTPOHHBIN
CJION aTtoma, aToMHas opOuTalb, paJuyc aToMa, XUMHUYECKas CBS3b, MOJIApHAS U HEMOJsIpHas
KOBAJICHTHAsI CBSI3b, MOHHAsI CBSI3b, MOH, KaTHOH, aHWOH, PacTBOp, MAaccoBas JOJISI BEIIECTBA
(mpolleHTHAsT KOHIEHTpAIMs) B pacTBOpE, MOJSpHas KOHIIGHTpAIUs BEIIeCTBA B PACTBOPE;
ANEKTPOOTPUIATENBHOCTh, CTENEHb OKHCICHUS, OKUCIUTENIN U BOCCTAHOBHUTENH, OKUCICHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHHO-BOCCTAHOBUTEBHBIE PEAKIIMU, METO]] DJIEKTPOHHOTO OaaHca;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHA M TPUMEHSITH O3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsI COCTaBICHUsI (POPMYIT BEUIECTB U ypaBHEHUM
XUMUYECKUX PEaKIUi;

OTIPENIEeSATh BAJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTENeHb
OKHCJICHHS 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPUHAIE)KHOCTh BEIIECTB K ONPEAeICHHOMY
KJIacCy coeAuHEeHuW mo ¢opMmyrnaMm, BHIBI XUMUYECKOW CBS3U (KOBAJICHTHOW M WOHHOW) B
HEOPTraHWYECKUX COETMHEHUSIX;

pacKphIBaTh CMBICT 3aKOHOB COXPAaHEHUSI MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa,
[lepuonnueckoro 3akona /. 1. MenaeneeBa, aToMHO-MOJIEKYJISIPHOW TEOPUH, 3aKOHA ABOTapo
W €ro CIEACTBUWA, NPEACTAaBICHHM O HAaydyHbIX METOJaxX IIO3HaHUsA, B TOM YHCIE
HKCIIEPUMEHTANIbHBIX W TEOPETHYECKUX METOJaX HCCIAEAOBAaHUS BEIIECTB U HU3Y4YEHUS
XUMUYECKHUX PEAKINN;

JEMOHCTPUPOBATh IMOHUMAHHWE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanyeckoit cucreme:

OMKCHIBATh M  XapakTepuszoBaTh Ta0nmuHyro Qopmy Ilepuoamueckoit  cucTeMbl
XUMUYECKHUX DJIEMEHTOB: PA3IMYaTh MOHATHS «TJIaBHAs moArpynna (A-rpymnma)» U «ImoOodHas
noarpynna (b-rpymnma)y, «mManbie mepuoab» U «OObIINE TEPUOIBIY;



COOTHOCHTH O0O3HA4eHHUs, KOTOpble HMeloTcs B Tabmuue «llepuoauueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa», ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XHMHYECKHX DJEMEHTOB (cOCTaB M 3apsAn sapa, oO0IIee YHCIO 3JIEKTPOHOB
U pacIpeieJIeHHEe UX 10 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b IMOJIOKEHUSI 3JieMeHTa B llepuoauyeckoil cucteme ¢ pacrpeaesieHueM
3JIEKTPOHOB O YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISAM aTOMOB MEPBBIX YETHIPEX
NIEPUOJIOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHMYeCKHUE BEIIEeCTBAa, XUMHUYECKHE
peakuu (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3 dekry);

XapaKTepu30BaTh (OMUCKHIBATh) (PU3NUECKHE U XUMUUYECKHE CBOWCTBA MPOCTHIX U CIOMKHBIX
BELIECTB: KHUCIIOPOJAA, BOAOPOJA, BOABI, OOIIME XMMHMUYECKHE CBOMCTBA OKCHJIOB, KHUCIOT,
OCHOBaHMUN M CoOJiel, TeHETHYECKYI0 CBs3b MEXIy HUMH, MOATBEpKIas MpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUYECKHX PEAKIIHIA;

OMKCHIBATh POJIb KHUCIOPOJA, BOJAOPOJA U BOJBI B MPUPOAHBIX IPOIECCAX, B KUBBIX
OpraHm3Max, WX TNPUMEHEHHWE B Pa3JIMYHBIX OTPACISIX MPOMBIIUICHHOCTH, BO3MOXKHOE
HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSICHATH W TIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HMX COCTaBa M
CTPOEHHS, BO3MOXKHOCTHU MIPOTEKAHUS XUMUUYECKUX MPEBPAILICHUH B pa3IMYHBIX YCIOBUSX;

BBIYUCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa B COCJUHEHUH, MACCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 1Mo (popMylie coeMHEHHS, HAXOIUTh MPOCTEUIIYI0 (JOPMYITy BeUlecTBa
M0 MAacCOBBIM WJIM MOJBHBIM JOJSM 3JIEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBAa B PacTBOpE,
MOJISIPHYIO KOHLIEHTPAIIMIO BEIIECTBA B PacTBOpe, MPOBOJUTH pacueThl IO ypaBHEHHSIM
XUMHUYECKON PeaKIli;

IPUMEHATh OCHOBHBIC OIIEPAIlMM MBICIHTEIBHOW NESTETPHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHME, O0000IIeHHe, CHCTEMaTH3alMI0, KJIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — I M3YYEHUSI CBOWCTB BEIIECTB U XMMUYECKUX PEaKIUii, ECTECTBEHHO-
Hay4yHble METOJbl TMO3HAHHUS — HAONIOJEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peaJIbHBIN ¥ MBICJICHHBIN) — JIJISI OCBOCHHS YI€OHOTO COICPKAHMS;

pPacKpbIBaTh CYITHOCTH MPOIECCOB OKUCICHUS U BOCCTAHOBJICHHUS, COCTABISTh YPaBHEHUS
MPOCTHIX OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (METOIOM JIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBSI3U MEXKAY pealbHO HAOMI0JaeMBbIMU XUMUYECKUMH SIBICHUSIMH U
MPOIIECCaM¥, TPOUCXOISIIIUMIA B MAaKpO- U MHKPOMHUPE, OOBSICHATH MPUIHMHBI MHOTOOOpa3us
BEIIIECTB, COOTHOCUTh XUMHUECKHE 3HAHUSI CO 3HAHUSMU JIPYTUX YUeOHBIX IPEIMETOB;

coOnronarh mpaBuia Oe3onmacHoW paboTel B JabOpaTopuy IMpH  HUCMOIb30BAHUU
XUMHYECKOH Tocynbl U 00OpyAOBaHHUs, a TakKe MpaBuUia OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUH C WHCTPYKIUSIMHU BBITOJHEHUS JTa00PAaTOPHBIX OMBITOB U MPAKTUIECKUX PAOOT IO
NOJYYEHUIO U COOMpPaHMIO Ta3000pa3HbIX BELIECTB (BOAOPOJA U KHCIOPOJA), IPUTOTOBICHUIO
pacTBOpPOB C OMNPEIEICHHOW MacCOBOWM JOJE€W pPAcCTBOPEHHOI'O BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSTUHEHUNY;

JIEMOHCTPHPOBATh BJIAZICHUE OCHOBAMH XHMUYECKOH IPaMOTHOCTH, BKITFOUAIOIICH YMEHHS
0e30macHOro oOpalleHus C BEIIeCTBaMHU, MCIOIb3YEeMBIMH B TMOBCEIHEBHON XU3HU, a TaKkKe
3HAHUE MPABHJI TIOBEACHHUS B IETISIX COEPEIKEHHIS 3I0POBBS U OKPYKAIOMIEH CPEeIbl.

K konmy oOyuenusi ¢ 9 knaccey oOydaromierocs OyayT cHoOpMHUpOBaHBI CIEAYIOIIHE
MpeIMEeTHBIC Pe3yAbTaThl U3YUCHUS XUMHUH Ha yTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX HOHSTHHA: XUMHYECKMH JIIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHUOH, 3JIEKTPOOTPUIATENbHOCTb, CTENEHb OKUCIIECHHUS, XUMHYECKas
peakius, TeraoBoi 3 (eKT peakiuu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

AJIEKTPOJIUTBI, HEIIEKTPOJUTHI, DJIEKTPOJUTHYECKAs AUCCOLUAIUS, PEaKUUu HOHHOTO
oOMeHa, THJIpONM3 coyiel, oOpaTMMble M  HEOOpaTUMblE pEaKUUH, OKUCIUTEIBHO-



BOCCTAHOBUTENIbHBIE PEAKIIMH, OKHCIIUTENb, BOCCTAHOBUTEND, OKUCIEHHE M BOCCTAHOBIICHHE,
JNEKTPONIN3, aUIOTpOnus, aM(OTepHOCTb, XHMHUYECKas CBs3b (KOBaJE€HTHAs, WOHHAas,
METaJIIIMYECKast), MEXMOJEKYJIIpHbIE B3aUMOAECHCTBUS (BOJAOpPOJHAs CBsA3b, CUibl BaH-nep-
Baannca), KOMIIJIEKCHBIE COEIMHEHUSI, KPUCTAJUIMYECKUE PElIeTKU (IPUMHUTHBHAs KyOuueckas,
00BEMHO-LIEHTPUPOBAHHAsL KyOHMUecKasi, TPaHEeLEHTPUPOBAHHAS KyOHuecKasi, TeKcaroHajbHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMUYECKOM peakluu, KaTaaus,
XUMHUYECKOE PpaBHOBECHE, D3JEMEHTbl XMMHMYECKOM TEpMOJMHAMUKM KaK OJHOH U3
TeopeTuyeckux ocHoB xumuu; [1J1K;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TMOHATAA M NPUMEHSTH 3TU
MOHSTHS [IPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsS COCTaBJICHHs (DOPMYJI BELIECTB M ypaBHEHUN
XUMHUYECKHUX PEaKIIHii;

OIPEAEIATh BAJIECHTHOCTh U CTENEHb OKUCIECHHUS XMMHYECKUX 3JIEMEHTOB B COCAMHEHHUAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEAEICHHOMY KJIacCy COCIUHEHHH 110
dbopMynaM, BUIABl XUMHUYECKOW  CBS3M  (KOBAJICHTHOW, WOHHOH, METAJUTMYECKON)
B HEOPraHMYECKUX COCAMHEHUSX, 3aps]] MOHA [0 XUMHUYECKOH ¢opmyiie, XapakTep Cpelbl B
BOJHBIX pacTBOpaXx HEOPraHMYECKUX COEAMHEHUH, THUN  KPUCTAUIMYECKOM  pPELIETKU
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbici [lepunoanueckoro 3akona JI. M. MenaeneeBa u 1eMOHCTPUPOBATh €ro
MOHUMAaHUE:

ONHKCBHIBATh M  XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileprogmueckoil  CHCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh MOHATUSA «A-rpynna» u «b-rpynmnay, «Mainsie Iepuoab» U
«O0IbIINE TIEPUOIBIY;

OOBSCHATH CBsI3b IMOJOXKEHHs dyeMeHTa B Ilepuoanueckoil cucreme c pacmnpeneneHueM
AIIEKTPOHOB TI0 SHEPTeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OPOHUTAISIM aTOMOB IEPBBIX YETHIPEX
MIEPHUOJIOB;

BBIIETIATh O0IME 3aKOHOMEPHOCTU B M3MEHEHHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHMM
(KUCIIOTHO-OCHOBHBIX U OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHIOB U THIPOKCHJIOB)
B IIpEJIeax MaJIbIX IEPUOJOB U IVIABHBIX MOJArPYII C YUETOM CTPOEHUS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUHU DIIEKTPOJIUTHYECKON AHMccolualiy, 3akoHa ['ecca u ero
CJIEJICTBUH, 3aKOHA JIEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH M3MEHEHHS] CKOPOCTH XMMHUYECKOM
peaklMy, HalpaBi€HUs CMEIICHHS XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT Pa3IMYHBIX
(bakTopoB;

KJIaCCU(UIIMPOBATh XUMHYECKHE DIIEMEHTHI, HEOPraHMYeCKHe BEIIEeCTBAa, XUMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBYy yYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIMIOBOMY 3 dexTy, no
arperaTHOMy COCTOSIHUIO pEareHTOB, 10 HW3MEHEHHUIO CTENEHEW OKHUCIIEHUS XHMHUYECKHUX
AJIEMEHTOB, 10 0OPATUMOCTH, 10 YUAaCTHUIO KaTaau3aTropa);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHWMUYECKHE CBOMCTBA BEIIECTB PA3IUUYHBIX
KJIACCOB HEOPTraHMYECKUX COETUHEHHM, MOATBEP:K/1asi ATO ONMKMCAHNUE TPUMEPAMH MOJIEKYISPHBIX
Y MOHHBIX ypaBHEHUI COOTBETCTBYIOUINX XUMHUECKHUX PEaKIIHii;

COCTaBJISITh YPAaBHEHHMsI: DJIEKTPOJIMTHUYECKON TUCCOLMALMU KUCJIOT, LIEJII0YEN MU COJIEH;
MOJIHBIE W COKpAIICHHBIE YpaBHEHHS peaklMii MOHHOTO OOMEHa; peakuui, MOATBEPKAAFOIINX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJI1ACCOB;

pacKpbIBaTh CYIIHOCTbH IPOLIECCOB TMJIPOIN3a COJIEH MOCPEACTBOM COCTABJIEHUS KPAaTKHX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN PEaKIUil, CyIIHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakIMii TOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

MPeJICKa3bIBATh XapaKTep CPe/ibl B BOJHBIX PACTBOpax CoOJeH;

XapaKTepu30BaTh (OMUCHIBATh) (U3MUECKHE U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, anmas, KpeMHUH, 60p, a3o0T, docdop, cepa, XJI0p, HATPHUM, Kalui,
MarHuii, KaJubllUi, aTFOMUHUHN, Kelle30, Mellb, IIMHK, cepeOpo) U 0OpPa30BAHHBIX UMHU CIOXKHBIX
BEIIECTB, B TOM YHCJIE MX BOAHBIX PACTBOPOB (aMMHMAK, XJIOPOBOJOPO]I, CEPOBOJIOPOA, OKCUIBI
yraepoaa (II, IV), kpemuus (IV), azora (I, Il, 11, IV, V) u docdopa (III, V), cepst (IV, VI),



CepHHCTasi, cepHas, a3oTHas, ¢ocdopHas, yroiabHas, KPEeMHHEBAs KHUCJIOTBI, OKCUABI U
ruapokcuapl MetaioB [A—IA-rpynm, anromunus, menu (II), muaka, xenesa (11 u I11));

MOSICHSITh COCTaB, OTJAEIbHBIC CHOCOOBI TOMYYCHHS W CBONCTBA CIIOKHBIX BEIICCTB
(xucnopozacoaepKaliue KUCIOThl XJIOpa, a30TUCTas, OOpHasi, YKCyCHasi KUCJIOTHI U UX COJIH,
rasorenu el kKpemuwus (IV) u docdopa (I u V), okenn u ruapokcun xpoma (I1I), nepmanranar
KaJus;

OTHCHIBAThH POJIb BAXKHEUIITNX U3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIIECCaX, BIUSHAC HA
JKUBbIE OpPraHM3Mbl, NMPUMEHEHUE B PA3JIMYHBIX OTPACISIX IKOHOMHUKH, HCIIOJNb3OBAHHE IS
CO3/IaHHSI COBPEMEHHBIX MaTEPUAJIOB U TEXHOJIOTHIA,

MPOBOANUTH PEAKIMU, IOATBEPXKAAIOIINE KAueCTBEHHBIM COCTaB pa3jMYHBIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITYTEM COJCPIKAIINECS B BOJHBIX PACTBOpPAX MOHBIL: XJIOPHI-, OpOMHUI-,
noaua-, cynbdar-, pocdar-, kapboHar-, cunukar-, cyabpur-, cyabduma-, HUTpaT- U HUTPHT-
WOHBI, TUIPOKCUI-MOHBI, KATHOHBI AMMOHUS, MarHus, KaJbllUs, aIIOMHHHS, kxene3a (2+) u
xkenesa (3+), menu (2+), IMHKA;

OOBSCHSTH U MIPOTHO3UPOBATH CBOWCTBA BAXKHEUIITNX M3y4aeMbIX BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT UX CBOICTB, BO3MOKHOCTb
MPOTEKAHUS XUMUYCCKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX Ha OCHOBE PAaCCMOTPEHHBIX
9JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJUHAMHUKHY;

BBIYUCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIEMEHTa 1o (popMyrie COeIMHEHUs, MACCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE,
MOJIBHYIO JIOJIF0O XHMHYECKOTO JJIEMEHTA B COCIMHEHUH, MOJIIPHYIO KOHIICHTPAIUIO BEIIECTBA B
pacTBOpe, HaXOJUTh MPOCTEHIIyI0 (HOpPMYITy BELIECTBA IO MAaCCOBBIM WU MOJBHBIM JIOJISIM
9JIEMEHTOB, TIPOBOJMTH PACUYCTHI 10 YPABHCHHSIM XMMHYCCKHX PEaKIUH ¢ y4EeTOM HEIOCTaTKa
OJIHOTO M3 PpEareHTOB, MPAKTUYECKOrO0 BBIXOAA MPOAYKTa, 3HAYCHHs TEIIoBOro s¢dekra
PEaKIH, ONPEEINIATh COCTaB CMECEH;

coOmromarh mpaBuia Oe3omacHoW paboTel B Jaboparopuu TMPH  HCIOIb30BAHUH
XUMHUYECKOW TIOoCyIbl W OOOpYHOBaHHWsS, a TakKe TpaBHUia OOpalicHHWs C BEIICCTBAMH B
COOTBETCTBUM C MHCTPYKLHUSMHU BBITOIHEHUS Ja00PaTOPHBIX OMBITOB U MPAKTUYECKUX PaOOT MO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YIJIEKUCIIOTO ra3a) U PEHICHUI0
SKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMaM Kypca, MPeCTaBIATh PE3yJIbTaThl SKCIIEpUMEHTa B hopMme
BBIBOJIOB, JIOKA3aTEIbCTB, IPa(pUKOB, TAOJUIT ¥ BBISABIIATH SMIUPUICCKUE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIE OIEpalli MBICTUTENBHON JesITeNbHOCTH (aHAIU3 H CHUHTE3,
CpaBHEHHE, 00O0OIICHHUE, CHCTEMATHU3AINIO, BBISBICHHE NMPHUYNHHO-CIICACTBEHHBIX CBS3CH) TpH
M3YYEHUHU CBOWCTB BEHIECTB M XHMHYECKHX pEaKIUil, BIaJeTh €CTECTBEHHO-HAyYHBIMU
METOJIaMU TIO3HAHUS (HAOIIOJCHNE, U3MEPEHUE, MOJICIIUPOBAHKE, dKCIICPUMEHT (pEaIbHBIN U
MBICTICHHBIN );

NPUMEHSTh TMpaBuia O€30MacHOro OOpalieHHsl C BEIIeCTBAMHU, HCIOJIb3YEeMBIMH B
MOBCEIHEBHOM JKU3HU, MpaBUJIa TOBEJEHUS B IENSIX COEpEeKEHUS 30POBBS U OKpYKaroIIeh
MPUPOJHON Cpenibl, IMOHUMATh Bped (OMACHOCTh) BO3JCHCTBUS HA JKHBBIC OPTaHU3MBI
OTIpe/IeIEHHBIX BEIECTB, MOSICHATh Ha MIPUMEpaxX CIOCOObl YMEHBIIIEHUS U MPEAOTBPAILICHUS UX
BPEIHOTO BO3/ICHCTBHS, 3HAUCHUE KUPOB, OCIIKOB, YTITIEBOJIOB IS OPTaHU3Ma YeI0BEKa;

MCIIOJIb30BaTh MOMyYeHHBIE TIPECTaBIeHUs 0 cepax nmpodeccuoHaNbHON NeSaTelbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJOTHSIMH, KaK OCHOBY I MPodecCHOHATBHON
OpHUEHTAINH U JUISI OCO3HAHHOTO BHIOOpa XUMHH KaK MPOGUIHHOTO MIpeIMeTa Mpy MPOAOTIKEHUN
00y4eHUsI HAa YPOBHE CPETHETO O0IIEero 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOW MPOEKTHO-UCCIIEIOBATEILCKON IEATEIPHOCTH XUMHYECKON 1
XUMHUKO-IKOJIOTHYECKON  HAINPABJICHHOCTH, TMPHUOOPECTH  OMBIT  MPOBEACHUS  YYCOHBIX
WCCIICIOBAaHUI B YCIOBUSX OOpa30BaTENbHBIX OpPraHM3aIfil, a TakKe opraHu3anuil (IEeHTPOB)
JIOTIOJTHUTEITFHOTO 00pa30BaHUS JCTEH.

TEMATHYECKOE INTAHUPOBAHHUE



Kaacc Pa3znen/Tema KoanuecTtBo
JacoB
8 Kiacc Pazgen 1. IlepBoHavasibHbIE  XUMHYECKUE 37
MOHSTHS
Pazgen 2.  Ilepuomuueckuii  3aKOH U 14
[lepuonnueckas cucTeMa XUMHUYECKUX JJIEMEHTOB [I.
N. MenneneeBa. CTpoeHHe aTOMOB.
Pa3zzmen 3. Xwummnueckas cBsaA3b. OKHUCIUTEILHO- 16
BOCCTAHOBUTEJILHBIE PEAKIIUU
Paznen 4, Baxueiiniue MIPEACTABUTENH 22
HEOPraHUYECKHNX BEIECTB
Paznen 5. OcHOBHBIE KJIacChl HEOPTaHUYECKUX 13
COCIUHCHUI
Bcero 102
9 kiacc Pasnen 1. BemecTtBo 1 XxuMuyeckasi peakius 31
Pasnen 2. HemeTamasl ¥ UX COETUHEHUS 31
Pasnen 3. MeTtaiibl ¥ BX COCIUHECHUS 15
Paznen 4. Xumus u okpyxkaromas cpena 4
[ToBTOpeHne W 0000IIEHNE 3HAHUK OCHOBHBIX 4
pazzenoB KypcoB 8—9 kiiaccoB
Bcero 85

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

Oos3aTesibHbIE YUeOHbIe MaTepPUAJIbI ISl YYeHUKA

1.

2.

3.

4.

Pymsutuc I'.E. Xumusa: 8 —it kmacc: 06a30Bblii ypoBeHb: yuebHoe mocobue / I'.E.
Pynzutuc,®.I'. ®enpaman. — Mocksa: [Ipocsemienue, 2023.

INabpuensan O.C. Xumust: 8 - i kiacc: 6a30Bblii ypoBeHb: yueOHuk /O.C. I'abpuensn,U.I'.
Octpoymos, C.A. Crnankos. -5 — u3j., nepepad, - Mocksa : [Ipocsemenne, 2023.
Pymsutuc I'.E. Xumus: 9-i xnacc: yue6nuk / I'.E. Pynzutuc, @.I', @.I'. ®enpaman. — 10-
e u3., crep. — Mocksa : [Ipocsemenue, 2023.

INabpuensn O. C. Xumust: 9-i knacc: yueOnuk /O. C. I'abpuensn, N.I'. Octpoymos, C.A.
Crnankos, - 5-e u3j., nepepad. -Mockaa : [Ipocsemenne, 2023.

MeToanueckue MaTepHaJbl 1JI YYUTEJIsA

1.

»ow

o

Pymsutuc I'.E. Xumusi: 8 —it kiacc: 6a30BbIi ypoBeHb: yueObHoe nocodue / I'.E.
Pynzutuc,®.I'. ®enpaman. — Mocksa: [Ipocsemenue, 2023.

[Ma6puensu O.C. Xumus: 8 - i kiacc: 6a30BsIit ypoBeHb: yueOHuk /O.C. 'abpuensn,U.T.
Octpoymos, C.A. Cnankos. -5 —e u3n., nepepa0, - Mocksa : [Ipocsemienue, 2023.
Pynsutuc I'.E. Xumus: 9-it knacc: yueOnuk / I'.E. Pynsuruc, ©.I', @.I'. ®enpaman. —
10-e u3n., crep. — Mocksa : IIpocsemienne, 2023.

INa6puensu O. C. Xumust: 9-i knacc: yueOnuk /O. C. I'abpuensn, .. Octpoymos, C.A.
Cnankos, - 5-e u3n., nepepad. —Mocksa : [Ipocsemenue, 2023.

Metoanueckoe mocodbue. 8 kmacc (aBtopel O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CnankoB) - M.: IIpocsemenue, 2019

[Iporpamma kypca xumun 1jist 8—9 KaccoB 001e00pa3oBaTeIbHbBIX YUPEIKICHUN
(aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnanko) - M.: Ilpocsemienne, 2019
PaGouas rerpans. 8 kimacc (aBropsl O. C. I'abpuensu, C. A. CnagkoB) - M.:
[Ipocsemenue, 2021

Terpaab 17151 1aOOpPaTOPHBIX OMBITOB U MpakTUYecKux padoT. 8 kiacc (aBTopsl O. C.
["abpuensn, U. B. Akcénona) - M.: [Ipocsemenue, 2021




10. Xumus B Tecrax, 3ajauax u ynpaxsHenusx. 8 kiacc (asropsl O. C. ['abpuensn, U. B.
Tpury6uak) - M.: Dx3amen, 2021

11. KoHTpOJbHBIE U CAMOCTOSITENbHBIE pabOTHI 10 XUMUH. § kiacc (aBTopsl O.C.
I"a6puensu, U. I'. Octpoymos, C. A. CnaakoB) - M.: Dk3amen, 2021 Meroaudeckoe

1moco0

ue. 9 xnacc (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos) - M.:

IIpocsemenue, 2019

12. PaGouas Terpaap. 9 xknacce (aBroper O. C. 'adbpuensH, C. A. Cnaakos) - M.:
IIpocsemenue, 2021

13. Terpanp amst 1aGOPaTOPHBIX OMBITOB M MPAKTHYECKUX padoT. 9 kiacc (aBTopsl O. C.
["abpuensu, 1. B. Akcénona) - M.: IIpocsemenue, 2021

14. Xumus B Tectax, 3afadax u ynpaxsaenusx. 9 kinacc (asropsl O. C. ['aGpuemnsn, 1. B.
Tpuryouak) - M.: Dk3amen, 2021

15. KoHTpOJbHBIE U cCaMOCTOSITeNbHBIE paboThI 0 XUMuUH. 9 kiace (aBTopsl O.C.
I"a6puensu, U. I'. Octpoymos, C. A. Cnaakos) - M.: Dk3ameH, 2021

Hudposbie 00pa3oBaTe/ibHbIE peCypPchbl H PeCYPChl CETH UHTEPHET

1.
2.

3.

o1

10.
11.

12.
13.
14.

15.

16.

17.
18.

19

bu6imoreka [{OK https://m.edsoo.ru

OynnamentanbHas ydeOHas Oubanoreka I[IMIMY wum. W.M. Ceuenona:

http://edu.rucml.ru/wlib/

Enunas xomrekuus Iludposeix OOpaszoBarenbHbix Pecypcos: http://school-

collection.edu.ru

bubnroreka udpoBoro ooOpa3zoBaTebHOro KOHTeHTa: https://urok.apkpro.ru/

http://old.fipi.ru/ (DenepanbHblii HMHCTHTYT IEAArOTHYECKUX  HM3MEPEHUMH

(PUIIN))

http://www.fcior.edu.ru/ (DenepanbHbIit LEHTP MH(POPMALIMOHHO-

oOpazoBarenbHbIX pecypcoB, DIITUOP)

http://festival.1september.ru/ (PecTuBanp mnemarorudeckux wuaeiH «OTKPBITHIT

YPOK»)

http://www.uroki.net/docxim.htm (st yauresnss Xumuu 1 OUOJIOTHN)

http://www.chemnet.ru [Topran ¢byHIaMeHTaIBHOrO XMMHYECKOrO 00pa3oBaHUs

Poccun:

http://him.1september.ru Bece mist yuurenss Xumuu:

http://school-sector.relarn.ru/nsm/Xumust st BceX: WILIFOCTPUPOBAHHBIC
MaTepuansl 1o o0ei, OpraHu4eckoiu HEOpPraHN4ecKou

XUMUH:

http://chemistry.narod.ru Mup xumuu

http://him-school.ru Bupryansaas Xumuueckast [lkona

http://www.alhimik.ru. IlpencraBnens! pyOpHKH: COBETH aOUTYPHEHTY, YUUTEIIO

XUMHH, CHOPAaBOYHUK (O4eHb Oojblias moadopka TaOMUIl M CIPaBOYHBIX

MaTepuasioB), Becelas XHMHUS, HOBOCTH, OJMMITMAIbI, KyHCTKamepa (Macca

WHTEPECHBIX UCTOPUIECKUX CBEICHHN).

http://www.hij.ru.  XypHan «XuMuUS U KHU3HB» IMOHATHO M 3aHMMATEJIBHO

pacckas3piBaeT 000 BCEM WHTEPECHOM, YTO NPOMCXOJUT B HayKe U B MHpE, B

KOTOPOM MBI JKUBEM.

http://chemistry-chemists.com/index.html. DnekTpoHHbIil KxypHaT «XUMUKH H

XHMUS», B KOTOPOM MPEJACTAaBICHO MHOXECTBO OIBITOB IO XUMHH,

3aHUMAaTEITbHON WHpOpMaInH, TIO3BOJISFOIIEH YBIICYb YUEHUKOB

HKCHEPUMEHTAIBHOM YacThIO MpeIMeTa.

http://c-books.narod.ru. BceBo3aMorkHas tuTeparypa rmo XUMHUH.

http://www.drofa-ventana.ru. M3BecTHOEe HM31aTENBLCTBO Y4YEOHOH JHMTEPATYpHI.

HoBUHKY HAYYHO-TTOMYJISPHBIX U 3aHUMATEIbHBIX KHUT TI0 XUMHUH.

. http://1september.ru. KypHan nns yuurtened M He TOJBKO. bonbiioe



https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.apkpro.ru/

KOJIMYECTBO paboOT yYEHUKOB, B TOM YHCJIE U UCCIIEIOBATEILCKOTO XapaKTepa.

20. http://schoolbase.ru/articles/items/ximiya. Bcepoccniickuii MIKOIBHBIA MOPTAT
CO CCBUIKaMHU Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUH.

21. www.periodictable.ru. COopHMK cTaTeli O XUMHYECKHUX DJJIEMEHTaX,
WUTFOCTPUPOBAHHBIN OMMCAHUEM JKCIIEPUMEHTOB.

Ipuioxenne 1
Kpurtepun u HopMBbI
OLIEHKHU 3HAHU, YMEHNH ¥ HABBIKOB 00YYAKOIIMXCS 10 XUMUM

O1eHKa YCTHOIO OTBETAa

Ouenka «5»:

* OTBET IOJIHBIN U PAaBWIbHBIN HA OCHOBAHUM U3YYEHHBIX TCOPUIL;

. Marepual H3JI0KEH B ONPEAECICHHON JIOTUYECKOM IIOCJICIOBATEILHOCTH,
JIUTEPATYPHBIM SI3BIKOM;

* OTBET CaMOCTOSTCIbHBIM.

Onenka «4»:

* OTBET ITOJIHBIA U IPABUIILHBIA HA OCHOBAHWH U3YUYEHHBIX TEOPUl;

* MaTepuas U3J0KEH B ONPEAEICHHON JOTMYECKON MOCIeA0BATEIbHOCTH, IIPU 3TOM JIOMYLIEHbI
JIBE-TPH HECYIICCTBCHHBIE ONTMOKY, UCITPABJICHHBIC 110 TPSOOBAHUIO YIUTEIIS.

Onenka «3»:

* OTBET INOJIHBIMA, HO TPHU ATOM JOMYIEHA CYIIECTBEHHAas OIIMOKAa WJIM OTBET HEMOJHBIMH,
HECBSI3HBIM.

Onenka «2»:

* IpuU OTBeTe OOHAPY)KEHO HEMOHMMAHHE YYallUMCS OCHOBHOTO COJEp>KaHusi y4eOHOro
MaTepuaia Win JOMYIIEHbI CYIIECTBEHHbBIE OMIMOKH, KOTOPBIE YYAIIUUCS HE MOXET UCIPABUTh
IIPU HABOASIIMX BOIIPOCAX YUUTEJIS.

OuneHka NMCbMEHHBIX padoT

1. Oyenka sxcnepumenmanbHbIX YMeHU
OreHka CTaBUTCS HA OCHOBAHUHU HAOIIOIEHUS 32 YYalllUMUCA U TUCBMEHHOTO OTYeTa 3a padoTy.
Ounenka «5»:
* paboTa BBINOJIHEHA TOTHOCTHIO U MTPABUIIBHO, CIIENIaHbl IPAaBUIIbHBIC HAOIIOCHHS 1 BHIBOJIBI;
* HKCIIEPUMEHT OCYIICCTBJICH IO TUTAHY C YYETOM TEXHUKH 0€30MacHOCTH W MPaBWI PaOOTHI C
BEIIECTBAMH U 000PYI0BAaHHEM;
* MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBbIC YMECHHsI (TIOIICPKUBAIOTCS YHCTOTa pabodyero Mecra
Y TIOPSIZIOK Ha CTOJIE, SKOHOMHO HCTIOJB3YIOTCS] PEaKTUBBHI).
Onenka «4».
* paboTa BBIMOJIHEHA MPaBUIBHO, CAETaHbl MIPABIIbHBIE HAOIIOACHHUSI U BBHIBOJBI, HO TIPU 3TOM
OKCIIEPUMEHT MPOBEJICH HE IMOJIHOCTHIO WJIM JIOMYIICHBI HEeCYIIECTBEHHBIC OMMOKH B paboTe ¢
BelllecTBaMH U 000pyI0BaHUEM
Onenka «3».
* paboTa BBIMOJHEHA MPABUIBLHO HE MEHEE YeM HAMNOJOBHHY WIIU JOMYIICHA CYIIECTBEHHAS
omunoOKa B X0/1€ AKCIIEPUMEHTA, B 00bSICHEHUH, B 0(OpMIICHUH pabOThl, B COOJIIOJIEHUU TPABUI
TEXHHKH 0e30ITacCHOCTH npu pabote c BEIIIECTBAMH u
00opyoBaHNEM, KOTOpasi WCIPABIIACTCSA IO TPCOOBAHHIO YUUTEIIS.
Onenka «2»:
* OMYyIIEHHI J1Be (M 0oJiee) CyIIeCTBEHHBIE OMIMOKMA B XOJI€ SKCIEPUMEHTA, B OOBSICHEHUH, B
opopmieHUH paboOThl, B COOJIOJCHUH TPAaBHJI TEXHUKHM OE30MacHOCTH TMpH paboTe cC
BEIIECTBAMH U 000PYI0BaHUEM, KOTOPBIC YUAIIHICS HE MOXKET UCTIPABUTH Jake M0 TPEOOBAHUIO
YUUTEIS.




2. OyeHxa ymeHUll peuiams 3KCnepuUMenmaibhble 3a0ayu
Ounenka «5»:
* [UIaH PEIICHUS COCTABJICH MPABUIIBLHO;
* IPAaBWJIBHO OCYIIECTBIICH MO00P XUMHUUYECKHX PEAKTUBOB U 00OPYI0BAHHS;
* JIaHO MOJIHOE O0BSCHEHHUE U CJCIaHbI BEIBOIbI.
Ounenka «4»:
* [UIaH PEIICHUS] COCTABJICH MPABUIIBHO;
* MPaBUJIBLHO OCYIIECTBJICH IMOAOOP XMMHYECKHX PEAKTHUBOM M OOOpYAOBaHHS, MPU STOM
JIOTIYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUN U BBIBOJAX.
Ounenka «3»:
* [UIaH PEIICHUS COCTABJICH MPABUIIBHO;
*TIPaBMJIBHO OCYIIECTBJICH IMOJ00pP XMMHYECKHX PEaKTUBOB W 00OPYIOBaHUS, HO JOIyIICHA
CyIIIECTBEHHAsI OMMOKa B OOBbSICHEHUU U BBIBOJIAX.
Onenka «2»:
* JomymieHsl aBe (1 0osee) ommOKH B IJIaHE PEHICHUS, B MOAOOPE XUMUYECKHX PEAKTUBOB H
000pyI0BaHus, B 00OBbSICHEHUHN U BBIBOJIAX.

3. Oyenxa ymenuii peuwiams pacdemmsvie 3a0a4u
Ounenka «5»:
* B JIOTUYECKOM pACCYKICHHUM M pPEIIeHWH HeT OmHOOK, 3ajada pelleHa palruOHATIbHBIM
CII0CO00OM.
Ounenka «4»:
*B JIOTHYECKOM PACCYXICHHHM W PEIICHWU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HEPALUOHAIBHBIM CIIOCOOOM MJIU IONYIIEHO He 00jiee IBYX HECYHIECTBEHHBIX OLIHOOK.
Onenka «3»:
*B JIOTUYECKOM DPACCYXJICHHUU HET CYUIECTBEHHBIX OIIMOOK, HO JOMYIIEeHA CYIIECTBEHHAS
OmrOKa B MAaTEMAaTUYECKUX pacyeTax.
Ounenka «2»:
*MIMCIOTCSI CYIIIECTBCHHBIE OMIMOKH B IOTHYCCKOM PACCYKJICHUU U B PEIICHUH.
4. OyeHnxa nucbMeHHbIX KOHMPOIbHBIX pabOm
Ounenka «5»:
*OTBET MOJHBIA U IPABUILHBIN, BO3MOKHA HECYIIIECTBEHHAsI OIIHOKA.
Onenka «4»:
*OTBET HEMOJIHBIN WM JOMYIIEHO HEe OoJiee IBYX HECYIIECTBEHHBIX OIINOOK.
Onenka «3»:
*paboTa BBITIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, OMYIIeHa OJIHA CYIIIECTBEHHAs OIIUOKA U MPHU
9TOM JIBE-TPHU HECYIICCTBCHHEIE.
Onenka «2»:
*paboTa BBIMOJIHECHA MEHBIINE, YeM HAIOJOBUHY WA COJEPKUT HECKOJIBKO CYIICCTBCHHBIX
OIINOOK.
[Ipr olleHKe BBIMOJIHEHUS TMHCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIAMMO YUHUTHIBATH
TpeGoBaHuUs eMHOro ophorpauIecKoro pexuma.
OTMeTKa 3a WTOTOBYIO KOHTPOJIBHYIO pPabOTy KOPPEKTHPYET MPEAMECTBYIONHE MPH
BBICTABIIEHUU OTMETKHU 32 YETBEPTh, MOJIYTOUE, TOI.

( )
JIOKYMEHT NOANUCAH

INEKTPOHHOW NOANUCHIO
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