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1. HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XuMHUH Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus COCTAaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo XuMUM AAET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OO0ydeHus,
BOCIIMTAHUS W pPa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IMpEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJMETHOE COJIEp)KaHKe, MPETyCMaTPUBACT paclpe/ielieHue ero 1Mo KilaccaM |
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COECPIKaHUs, PEKOMEHTyEM YO TIOCIEeI0BATEIHPHOCTD H3YIEeHUS
XAMUU C YI€TOM MEKIIPEIMETHBIX U BHYTPH MPEIMETHBIX CBSI3€H, JIOTHKK y4eOHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXHOCTH TIPEAMETA IS peaTH3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4€OHO-TTO3HABATEIHHOMN NESTEITFHOCTH
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COJIep KaHMS.

3HaHUe XUMUH CITY’)KUT OCHOBOH /7151 GOpMUPOBAHHUS MHUPOBO33pEHUS 00yJIarOIIErocs, ero
MPEJCTaBICHUN O MaTePUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyEeMble XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30ITaCHOCTH, MPOOIIEM 31]paBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ B (hOPMHUPOBAHUE MBIITUICHHUS U TBOPUYECKUX CITIOCOOHOCTEH 00YyJaroIIuXcs,
HaBBIKOB MX  CaMOCTOSITEIbHOW  y4eOHOM  JeATEIbHOCTH, OKCIEPUMEHTANbHBIX U
HCCIIEIOBATENIbCKUX YMEHHI, HEOOXOOUMBIX KaK B TIOBCEJIHEBHOM JKU3HHM, TaK U B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT CO CHNEeUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs]1a HA €IUHCTBO MPUPOJIbI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHueE
oOyuaromuxcs.

JlanHble HampaBieHHUs] B OOy4EeHHH XHUMHH 00€CIeYHBAIOTCS Cenu(UKOi colep:kaHus
y4eOHOro MpeaMeTa, KOTOPBIH SIBIIETCS Nearorn4ecky afanTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OMPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroUIMMUCS CHCTEMbI MepBOHAYATBHBIX MOHSATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMHH.

CtpykTypa coiepkaHusi MporpamMMbl M0 XUMUHU CPOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miyueHuro. CopepkaHHe CKIIAQABIBACTCA M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUHN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3HU;

— MPECTaBIECHUH 00 NEKTPOIUTUYECKOI TUCCOIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUS] U TIOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUH U3 paHee N3yUCHHBIX y4eOHBIX TpeaAMETOB: «OKpyXKaromui
Mup», «brosorus. 57 kiacce» U «Pu3nKa. 7 KIacey.

[Ipu n3y4eHnn XUMHHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUN OCHOB XUMHUYECKON HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON EATEIFHOCTH YEJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHNH MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKd, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs IIPU U3YYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX NPUMEHEHHMH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AEATEIbHOCTH, OCBOCHUU IPABHII O€301acHOr0O
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUEe 1, KakK:

— (opMHUPOBAHNE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY NPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJEHHOCTh OOyUYEHHS Ha CHCTEMaTHYECKOE TNPHUOOIICHHE OOyJalomuXcs K
CaMOCTOSTEJIbHOW ~ TO3HABaTEIbHOM  JEATENbHOCTH, HAy4YHbIM  METOAAaM  IIO3HAHMI,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (opmupoBaHue o0mel PyHKIIMOHAIBHOM U €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
quciie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY/KAIOLIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
[IOJIydeHHbIE IIPU M3YYEHUHM XUMUH, NPUMEHATh UX NPH PEIIEHUH MPOoOJIeM B MOBCEIHEBHOM
KHU3HU U TPYJOBOH 1A TEIbHOCTH;

— (popMHpOBaHUE Y 00Y4arOUIMXCS TYMAHUCTHUECKUX OTHOILIEHUH, TOHUMAHHUS [IEHHOCTH
XUMUYECKUX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU LI€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOH NEATENBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3/I0POBbS U OKpPYKAIOIIEH MPHUPOJHON
cpensbl;

— pa3BUTHE MOTHUBALIMHU K 00Y4EHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
pouIIs U HaIlPaBJIECHHOCTH JAajbHEUIIero 00ydeHus..

Pabouass mnporpamma mpenHasHaueHa JUIsI M3Y4€HUS XUMHUU B 8 Kiacce cpeiHen
oOmeoOpa3oBarenbHOi Kokl o yueOHuky O.C. ['abpuensna «Xumus. 8 kinacey». poda, 2013.
VYuebHuk cooTBeTcTBYeT DenepaibHOMY KOMIOHEHTY ['ocymapcTBEHHOro o0pa3oBaTeNbHOTO
CTaHJapTa OCHOBHOI'O 00I1Iero 00pa3oBaHus 0 XUMHUH U pean3yeT aBTopckyro nporpammy O.C.
I"abpuensna. Bxoaut B ¢enepanbHblil nepeyeHb y4eOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM
oOpa3zoBanus 1 Hayku Poccuiickoil ®enepanuy K HCIOJIb30BaHUIO B 00pa30BaTEIbHOM Ipoliecce
B 00111€00pa30BaTENIbHBIX YUPEKACHUSIX, YTBEPKIECHHBIN MpHUKa3oM MUHHUCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoit ®@enepaunu ot 24 nexaOpst 2010 r. Ne 2080. YueObHuk umeer rpud
«PexomenyioBano MuHucTepcTBOM 00pazoBaHus U Hayku Poccuiickoit @enepanumn». B
COOTBETCTBUH C (e/iepaibHbIM 0a3UCHBIM y4eOHBIM IJIAHOM JJIS1 OCHOBHOTO 00I11ero 00pa3oBaHus



u B coorBercTBHM C yueOHbIM MuiaHoM ['BOY «CII Ne2 I''O. MAKEEBKA» mporpamma
paccunTaHa Ha IpenolaBaHue Kypca XUMUU

- B 8 kiacce B oObeMe 2 yaca B Heneno. KonmmyecTBO KOHTPOJIBHBIX padoT 3a rog — 4
KonnuecTBo npakTuueckux padoT 3a roja — 5.

- B 9 iacce B oObemMe 2 yaca B Henenmo. KonndyecTBO KOHTPOJIBHBIX paboT 3a ron — 4
KonunuectBo npakrnyeckux padoT 3a rog — /.

Pabouas mporpamma naer pacmpeneieHHe YUeOHBIX YacoB IO pasienaMm Kypca |
PEKOMEHAYEMYIO IOCJIEOBATEIbHOCTh HU3YYEHUS TEM U Pa3/leiIoB XHUMHH C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKM Y4eOHOIO IpoLecca, BO3PACTHBIX
ocobeHHOCTEH ydamuxcsi. B mporpamme ompesneneH mepedeHpb JAEMOHCTPALUi, J1abopaTOpHBIX
OTIBITOB, MPAKTUYCCKUX 3aHITHA M pacUeTHBIX 3amad. Pabodas mporpamma paccumrana Ha 136
yacoB. OO1iee 41ciIo 4yacoB, OTBEAEHHBIX Ul U3Y4YEHUsS XMMHUHU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 gaca B Heieno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).

Becs Teopernuecknii Marepuan Kypca XMMHUH JUIsl OCHOBHOM IIKOJIBI pACCMAaTPUBAETCS Ha
MepBOM roAy OOydYeHHMs, YTO TO3BOJSET ydaluuMmcsi 00Jiee OCO3HAaHHO U TJIYOOKO H3YYHTh
(akTHYeCKHil MaTepran — XUMHIO JIEMEHTOB M UX coeinHeHui. Takoe mocTpoeHne nporpaMmMbl
JaeT BO3MOXHOCTh pPa3BUBaTh IMOJyYEHHbIE MEPBOHAYAIILHO TEOPETUYECKHE CBEIEHUS Ha
O6oratoM (akTUYECKOM MaTepuajge XUMHUHU D3JIEMEHTOB. B pesynpTaTe BBIMTPHIBAIOT 00€
COCTaBIISAIOIIME Kypca: U Teopus, U ¢akTel. [IporpaMma mocTpoeHa ¢ y4eTOM peanu3aliu
MEXIPEIMETHBIX CBSI3el € KypcoM (HU3MKHM 7 Kiacca, TJle M3y4aloTCs OCHOBHbBIE CBEACHUS O
CTPOEHUH MOJIEKYII M aTOMOB, U OuoJioruu 6-9 Kiaccos, I/ie 1aeTcsl 3HAKOMCTBO C XMMHUYECKON
OpraHu3aiieil KIeTKU 1 mpoleccaMu 0OMeHa BEIIEeCTB.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 1O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIEI'O ObPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PpE3yIbTaThl OCBOEHHS IPOrPaMMBI OCHOBHOIO OOMIEr0 006pa3oBaHUs
JIOCTHUIAIOTCA B X0J€ 00OYUEHHs XMMUHU B €IUHCTBE y4€OHOM M BOCHMTATEILHOM AEATEILHOCTH B
COOTBETCTBUM C  TPAAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH I[EHHOCTAMHM, IIPHHATHIME B OOIIECTBE MpPAaBUIIAMH M HOPMaMH IHOBEIAECHHUS U
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHMUS, CAMOPA3BUTHSI M COLMAIU3AIMN 00YYarOLIMXCSL.

JINYHOCTHBIE PE3YILTATHI OTPAKAKOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM IMO3MTHUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACIIUPEHHE OIBITA IESITEILHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[EHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY ¥ HAYYHOMY
HACJIEANI0, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKW B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHOM MH(OpPMALUEH O HEPEIOBLIX HOCTHXKEHUAX M OTKPHITHAX
MHPOBOH M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBa,;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

MPEACTABICHNUS O CONHMAIBHBIX HOPMax W TMpaBHIaX MEXKIHYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00ILECTBEHHO IOJIE3HOI,
y4e0HOMCCIeIOBATEILCKOM, TBOPYECKOH M JAPYTHX BHUAAX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOil COBMECTHO IESITEbHOCTH MPH BHIMOJHEHNUH YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMOJTHCHHH XHMHUYECKHX DKCIIEPUMEHTOB, CO3[aHUHM YyYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aUMOIOHUMAHHUIO M B3aUMOTIOMOIIH B IMPOIECCe ITOM ydeOHOM AeATETbHOCTH, TOTOBHOCTH
OLIEHUBATH CBOE TMIOBEICHHE U TIOCTYIKHA CBOMX TOBAPHIIICH C MO3UIINK HPABCTBEHHBIX M TPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MMOCICACTBUI TOCTYIKOB;



3) HEeHHOCTH HAYYHOT0 MO3HAHMA

MHPOBO33PEHUYECKUE  IPEACTABICHUS O  BEIIECTBE M  XUMHUYECKOW  PpEeaKkluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKH M COCTABJISAIOLIUE OCHOBY IS
MMOHUMAHWS CYITHOCTH HAYYHOW KapTHHBI MUPA, IPEJICTABICHHUS 00 OCHOBHBIX 3aKOHOM EPHOCTSIX
Pa3BUTHUS IPUPOJIbI, B3AUMOCBS3SAX UEIOBEKA C MIPUPOIHOM CPEOH, O POJIM XUMUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HANPABJICHHbIC HA TOJIYYCHHE HOBBIX 3HAHUM 10 XUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOIIOJaeMbIX IPOILECCOB W SBJICHHI, IO3HABATEIHHOMH,
MH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHTEPATYpOU, JOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYCHHIO W TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOMW W HCCIIEIOBATEILCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS 00yUeHHUsI B JaJIbHEHUIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 370pOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 >KH3HU, OCO3HAHWE TIOCIEJACTBUM W HENPUITHE BPEIHBIX
MpHUBbIUEK (YHOTPEONEHUSI AJIKOToJisi, HapKOTHKOB, KypEHHUs), HEOOXOJWMOCTH COOIIOACHUS
mpaBuJ1 6€30MaCHOCTH MPH OOPAIICHUH ¢ XUMHUYECKIMH BEIECTBAMHU B OBITY U PEATbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMSA:

MHTEpPEC K MPAKTUYECKOMY U3y4eHHIO MPOGECCHil U Tpyaa pa3iIudHOTO poja, yBaXKEHUE K
TPYIy ¥ pe3yabTaTaM TPYAOBOU ACSITEIBHOCTH, B TOM YHCJIE HA OCHOBE MTPUMEHEHHUS TIPEIMETHBIX
3HAHUW TI0 XWMHUH, OCO3HAHHBIA BBIOOP WHIMBHAYAIHPHOW TPACKTOPHH TMPOJAOHKEHUS
oOpa3oBaHusl C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XMMHH, OOILECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YycmenmHoi mpodecCHOHATbHON NeATeTbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpeie;

6) K0JI0rHYECKOr0 BOCTIUTAHHUSI:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHKE K MPUPOJIe KaK UICTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/ICHUs MPaBUIl O€30TMaCHOTO MOBEJCHUS IPU paboTe C BEIlleCTBAMHU,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIOJICH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHMS, MOJIydaeMble MPHU WU3YYCHHUU XUMUHU, I PEUICHUS
3a/1a4, CBSI3aHHBIX C OKPYKaIOILIEH MPUPOAHON CPEOi, Il MOBBIIICHUS YPOBHS SKOJIOT MYECKOM
KYJIBTYpPbI, OCO3HAHHUS INI00ATFHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranmpeaMeTHBIX pPe3ylbTaTOB BBIACISIOT 3HAUMMBIE sl (DOPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TECOpHs, MPUHIUIM, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHIE O
I[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIE NEHCTBUS (TMO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIHHOCTH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA

ba3zoBble oruyeckue 1eMcTBus:

YMEHUSI HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIILUIEHUS TpPU OCBOCHUM 3HAHMI:
PacKpbIBaTh CMBICT XMMHYECKUX MOHSATHH (BBIIEISTh UX XapaKTepHbIe MPU3HAKU, YCTAHABIINBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJB30BAaTh MOHSATHS Ui OOBSACHEHUS OTACTHHBIX
(hakTOB U SBICHUIA, BRLIOUPATh OCHOBAHUS U KPUTEPHH IS KIacCu(PUKAIINT XUMHUECKUX BEIIECTB



U XMMHUYECKUX PEAKINi, yCTaHABIMBATh MPUYMHHO-CICCTBEHHBIC CBSI3U MEXIy OOBEKTaMU
W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACIyKTHBHBIC, 10 AHAJOTHH),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMEHSTH B MPOIIECCe MO3HAHUS MOHATHS (MPEAMETHBIC U METANpPEMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIIOJIh3yeMble B XHMHH, NPEoOpPa3oBBIBATH HIMPOKO
MIPUMCHSICMBIC B XHMHH MOJICIbHBIC MPEJACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHYECKass ¢GopMylia M ypaBHEHUE XHUMHYECKOW peakIud — TMpPU PEIICHHH Y4eOHO-
MMO3HABATEIBHBIX  3aJa4, C Y46TOM OTHUX MOJCIBHBIX MPEICTABICHUNA BBISBIATH U
XapaKTepPU30BaTh CYIICCTBCHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIICCTB H
XUMHYECKUX PEaKIUU, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, NMPHYUHHO-CICACTBCHHBIC CBS3H U
MIPOTUBOPEYUS B M3y4aEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBble nccienoBareibcKkue 1elCTBUS:

YMEHHE HCIIOJIh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTA IMO3HAHUS, a
TakkKe B KAauyeCTBE OCHOBBI Ui ()OPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE TPABHILHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MPUOOpETEHHE OMBITA 10 IUIAHUPOBAHUIO, OPraHW3aIllMU W MPOBEIACHUI0 YICHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GOpMyIHpoBaTh OOOOIICHWS W BBIBOJBI 10 pe3yiabTaTaM NPOBEAEHHOTO OTIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BEIOMPaTh, aHATH3UPOBATH H HHTEPIIPETUPOBATH MH(POPMAITUIO PA3THIHBIX BUIOB
1 (OpM TPEJICTABJICHHS, TTOJTydaeMyIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS JTUTEpaTypa
XHUMHYECKOTO COJIEP)KaHUs, CIIPaBOYHBIC TIOCOOMUs, pecypchl IHTepHeTa), KpUTHIECKH OIIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPUMEHSTH Pa3IUYHbIE METObI U 3aIIPOCHI IIPH MOUCKE U 0TOOpEe HHPOpMALUK U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAUMBIX Ul BBITIOJIHEHUS YUEOHBIX U MTO3HABATEIbHBIX 3344
OTNpeeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUE KYIbTYpOl aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYI0 (OpMYy MpeAcTaBICHUS
uHpoOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 337ayll HECJIOKHBIMH CXEMaMH, AWarpaMMaMu,
npyrumu opmamu rpaduKu U ©X KOMOUHAIMAMUY;

YMEHHME HUCIO0JIb30BaTh U aHAJIM3UPOBATh B Ipoliecce y4eOHOW M HCCIIeI0BaTEIbCKON
JeSITeNbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341iCTBa U TPAaHCHIOPTa
Ha COCTOSTHHE OKPYXKAroIIel MPUPOTHON CPEIbl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

yMEHHMs 3aJaBaTh BOMNpPOCH (B XoJe auaiora W (WiM) AUCKYCCHH) IO CYIIECTBY
obcykmaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTEIBHO BBITOIHEHHUS
MIpeII0>KEHHOM 3a/1a4H;

YMEHHUSI IPEICTABIIATH MOJTYYCHHBIE PE3yIbTAaThI T03HABATEIHHON NESTEILHOCTH B YCTHBIX
U THUCHPMEHHBIX TEKCTax; JeJaTh IPE3CHTAlUI0 PE3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JIA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHHsI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHHOU U
HCCIIeIOBATENIbCKON JEATeIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpPOOJieM Ha OCHOBE y4éTa
oOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXkAeHHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJUHAIIMS COBMECTHBIX JACHCTBHM, ONpeAeNeHue KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHE CAMOCTOSITENILHO OMPEACTATh [ENH AITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIAT,
KOHTPOJHUPOBaTh U TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JAEATEIHHOCTh, BBIOMPATH
HaubOomee 3 eKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIBHBIX 33a4, CAMOCTOSTEITHHO



COCTAaBJIATh UM KOPPEKTUPOBATH IPEUI0KEHHBIN aITOPUTM JEHCTBUN IPH BBINIOJHEHNUN 3aJaHUI
Cc y4€TOM IOJydeHHs] HOBBIX 3HAHUM 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O PE3Yy/bTaTa 3asiBICHHON LI€JH, YMEHHUE UCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIIOBUM 3aJIlaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX Ppe3ylbTATOB MO OCBOEHHUIO O005S3aTEIbHOIO COJEpXKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepajlbHON paboueld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyJaromuMuCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JeicTBUH, cnenuduyeckue uIs
npeaMeTHON obnactu «XHUMHS», BHUIbl JESITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAINH, TPE0OPa30BAHHUIO U IPUMEHEHHUIO B PA3TMYHBIX YU€OHBIX M HOBBIX CUTYAIHSIX.

K koHIy oOydenus B 8 kijacce mpeiMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

J pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKMX [MOHSITUHA: aTroM, MOJIEKyJa,
XMUMHMUYECKUH DJIEMEHT, MpPOCTOE BEILIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEO/IHOPOJHAsI), BaJIECHTHOCTh, OTHOCUTENIbHAs aTOMHAasi W MOJIEKYJISIpHas Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBasl J10JIsI XMMHYECKOIO 3JE€MEHTa B COEAUHEHMU,
MOJISIpHBIM  00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb, 3JEKTPOOTPULATENLHOCTb, CTEIEHb
OKHUCJICHUS, XUMHYECKas peakuus, KiIaccu(UKalus peaklMil: peaklud COEJAWHEHUs, PeaKuu
pa3joXKeHus, peakluu 3aMelleHus, peakluu oOMeHa, SK30- U DHJIOTEPMHUYECKHE PEaKIIHH,
Ter10BOM 3¢ (eKT peakuu, Sapo aToMa, SIEKTPOHHBIN CI0N aToMa, aTOMHasi OpOUTaib, paguyc
aToMa, XUMHYECKasi CBSA3b, MOJSPHAs W HEMOJSpHas KOBaJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH,
KaTHOH, aHHOH, PacTBOP, MaccoBasi J0JIsl BelllecTBa (MPOLIEHTHAs! KOHI[EHTPAIs) B pacTBOPE;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHITHIA U IPUMEHSTH 3TH
MOHATHS MTPU ONMCAHUU BEUIECTB U UX NPEBPALCHUN;

. HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTaBJCHHUS (OpPMyN BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINI;

. OTIPEIENIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHCJICHHS AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy cOoeauHeHUuW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

. packpbiBaTh  cmbicn  Ilepmogmyeckoro  3axkona J[. WM.  Menneneesa:
JEMOHCTPUPOBATH IOHUMAHHUE IEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT
ux noyioxeHus B llepuoauyeckoil cucreMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTaIpo;

. ONHCHIBATh W XapakTepu3oBaTh Tabmuunyto (opmy I[lepronuyeckoil cucTeMbl
XMUMHUYECKUX AJIEMEHTOB: pazlinyarh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», mansie u OoyblIME MEPUOABI, COOTHOCUTH 0003HAYEHHS, KOTOpPHIE
uMmetrorcs B tabnuue «llepuonnyeckas cucrema xumudeckux snemeHtoB [l M. MenaeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSpa,
oOl1ee YnCiIo 2IEKTPOHOB U PACIPEIEICHNE UX 0 SIEKTPOHHBIM CIIO0SIM);

. KJIacCU(QHUIIMPOBATh XUMHYECKHE DIIEMEHThl, HEOPraHMYecKHe BEIIeCTBa,
XUMUYECKHE peakluu (110 YUCIY M COCTaBY YYacCTBYIOLIUX B PEaKIMH BELIECTB, MO TEMJIOBOMY
dbdexry);

J XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, TOJTBEP)KJasi OMHCAHME NPUMEPAMU MOJIEKYISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINN;

J IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOT'O COCTABa,
BO3MOYHOCTH MPOTEKAaHUS XUMUYECKUX ITPEBPALIEHUH B PA3JIMYHBIX YCIOBUIX;



J BBIYMCIIATE OTHOCUTEIIbHYI0 MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JJOJIO XUMHUYECKOI0 3JIEMEHTA 110 (hOpMyJIe COEMHEHHS, MAaCCOBYIO JOJIIO BEIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIUU;

J IIPUMEHATH OCHOBHBIE OII€pPALlUU MBICIIUTEIbHON IEATEIIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMAaTH3alHi0, KIAaCCHU(UMKAIMIO, BBISBICHHUE IMPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUIsSl U3yYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUi, ECTECTBEHHO-

Hay4yHble METOJbl IO3HAHWS — HaOJIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICIICHHBIN);
. CIIEZIOBaTh IMpaBWJAM IOJIb30BAaHUS XMMHUYECKOW NOCYI0i W Jab0OpaTOpHBIM

00opyIoOBaHUEM, a TAKKE TIPABHIIAaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIIHSIMHU
M0 BBHITIOJIHEHUIO J1aOOPATOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYCHHIO U COOUpaHUIO
ra3000pa3HBIX BEMIECTB (BOJAOPOJA U KHCIOPOJa), TPUTOTOBICHUIO PACTBOPOB C OMpPEACTEHHON
MAacCOBOM JI0JIEH pPAcTBOPEHHOIO BEIIECTBA, IUIAHWPOBATH M IPOBOJUTH XUMHUYECKHE
AKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INEIOYEH M KHUCJIOT C TOMOIIBIO HMHAMKATOPOB
(lakmyc, GpeHondTanenH, METUJIOPAHXK U JPYTHUE).

K xoHiy obyueHust B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAIOIINXCS YMEHUM:

. PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUUYECKHX IMOHITHI: XUMUYECKUH SJIEMEHT, aTOM,
MOJIEKyJla, WOH, KAaTHOH, AaHWOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATEIHFHOCTh, CTENEHb OKHCIICHHS, XUMHUYECKas pEeakKIus, XHMHUYECKas CBS3b,
Ter10BOH A (HEKT peakIuu, MOoJib, MOJISIPHBIA 00BbEM, PaCTBOP, AIIEKTPOIHUTHI, HEAIEKTPOIIUTHI,
ANEKTPOJIUTAYECKAS JUCCOIMAIINS, PEaKIHMH HWOHHOTO OOMEHa, KaTalin3aTop, XUMUUYECKOe
paBHOBecHe, 0OpaTUMBbIE M HEOOpATUMBIE PEaKIIUU, OKUCIIUTEITEHO-BOCCTAHOBUTEIBLHBIC PEAKITUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE, aJUIOTPOIHUs, amM(pOTEpHOCTH,
XUMHYECKass CBs3b (KOBaJE€HTHAas, HWOHHAs, MeTa/yindyeckas), KpuUCTajsindeckas pemeTka,
KOppO3Us METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakiuu, MpeAebHO IO0MyCTUMAas
koHueHtpamus [1/IK Bemectna;

o WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

o UCIOJIb30BAaTh XUMHUYECKYI0O CUMBOJIMKY ISl COCTaBJeHHS (OpMYyN BEIIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIU;

o OTpEENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XHUMHYECKHUX DJJIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOTO COCTaBa, IMPHHAJIEKHOCTh BEIIECTB K OINpeAeIEHHOMY KIaccy
coenuHeHUH no GopmynaM, BUJ XUMUYECKOH CBSI3U (KOBaJ€HTHAs, HOHHAs, METAJINYECKasi) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKOH hopmyIie, XapaKTep cpeibl B BOAHBIX
pacTBOopax HEOPraHWYeCKHMX COCAWHEHUH, THUMN KPHUCTAJUIMYECKON PpEmETKH KOHKPETHOTO
BEIIECTBA;

. packpbiBaTh cMbican  Ilepuommueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHHWE: OMHUCHIBATh M XapaKTepu3oBaTh TaOMUUHYIO (opMy
[Teproauueckoii cuCTeMbl XUMUUYECKUX JIEMEHTOB: Pa3IMyaTh MOHITHS «TJIaBHAsI HOArpyIa (A-
rpynmna)» u «nobounas moarpynna (b-rpymma)», maneie U GOJbIIME MEPHOIbI, COOTHOCHUTH
0003HaYeHHsI, KOTOPbIE UMEIOTCS B MIEPUOINYECKON TabIUIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB U 3apsl sapa, 00Iee YUCiIo JIEKTPOHOB U
pacmpesieieHue UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M MX COEJAMHEHHMI B Mpelenax MajblX MEPHOJIOB W TJIABHBIX MOJArPYMHI C
Y4€TOM CTPOECHUS UX aTOMOB;

o KJIacCU(QHUIIMPOBATh XUMHUYECKHE DIIEMEHTBhl, HEOpraHMYecKHe BEIIeCTBa,
XUMHYECKHE peakiuu (M0 YMCITYy U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, MO TEILIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETICHEeH OKUCICHHUS XUMHUECKUX 2JIEMEHTOB);



. XapaKTepu30BaTh (OMHCHIBATh) OOIIME U CIICHU(PUUSCKIE XUMHUUECKUE CBOMCTBA
MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPXKAasi ONMUCAHNE TIPUMEPAMHU MOJICKYJISIPHBIX ¥ MOHHBIX
YPaBHEHHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

J COCTaBJISATh YPAaBHEHHUS DIIEKTPOJUTHYECKON NUCCOLMALMU KHUCIOT, IIEeIoued U
COJICH, MOJHbIE M COKpAIll€HHbIE YpPAaBHEHUs peakUuid HOHHOIO OOMEHa, YpaBHEHMs pEaKLUid,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TIE€HETHMYECKOM CBSI3M MEXJAy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIUii;

o IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS], BO3MOKHOCTH
MPOTEKAHHSI XUMHUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

. BBIYKCIISATh OTHOCUTENIbHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA [0 (POPMYJIe COETMHEHUS, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, NPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOI peakiuu;

J coOnroAaTh MpaBuja MOJb30BaHUS XUMHYECKOM MOCYAOW M J1abopaTOpPHBIM
0o0opy/oBaHUEM, a TaKXKe IpaBuUiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIMOJHEHUIO JAOOPATOPHBIX XHMHMUYECKUX OIBITOB MO TOJYYEHHUIO M COOMpaHUIO0
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

o MPOBOJIUTh PEAKIUH, MOATBEPKAAIONINE KAdeCTBEHHBIH COCTaB Pa3UYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpUA-, OpoMUI-, HMOAUI-, KapOoHaT-, docdart-,
CHJIMKAaT-, Cylb(}ar-, THIPOKCHUA-WOHBI, KaTHOHBI aMMOHHUS W HMOHBI HM3yYEHHBIX METAILIOB,
MPHUCYTCTBYIONIUE B BOJAHBIX PACTBOpPaX HEOPraHMIECKUX BEIIECTB;

J [PUMEHATh OCHOBHBIE ONIEPALUHI MBICIIUTEIBHOM IEATETbHOCTH — aHAJIN3 U CUHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMATH3ALHIO, BbISBICHUE TPUYNHHO-CIIEACTBEHHBIX CBA3EH — JUId
M3y4Y€HHsI CBOMCTB BEIIECTB M XMMUUYECKUX PEaKIMii, €CTECTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHMS —
HaOII0ACHUE, U3MEpPEHNE, MOACITINPOBAHUE, IKCIIEPUMEHT (pealbHBINH U MBICIICHHBIN).

3. COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBIE XUMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMHU B JKM3HU 4YeJIOBEKa. XHUMHUS B CHUCTeMe Hayk. Tena u
BemecTBa. DU3MUECKHUe CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHUE BetecTB. [loHsTre o MeTomax
Mo3HaHMS B XUMHUH. YucThie BemecTBa U cMecH. CriocoObl pa3ieiieHus CMeCeH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3IeMEHThl. CHMBOJBI XHMHUYECKHX DIIEMEHTOB.
[Ipocthie U cioxHBIE BElIecTBA. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumuyeckass Qopmyna. BajgeHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJIEKYIsIpHAsT
Macca. MaccoBas J0JIsI XMMHYECKOT'0 dJIEMEHTA B COEIMHEHH.

KomuuecTBo BemectBa. Mosb. MossipHas Macca. B3aumMocBS3p KoJM4YecTBa, Macchl U
qHclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacy€rel mo opMynaMm XUMHUECKUX COCAMHEHUN.

Ou3nyeckue U XUMHUYECKUE SIBIICHUS. XUMHYECKas peakuus u e€ TMpPU3HAKH. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUYECKUX PeaKIHid
(coenuHeHwMs, pa3IoKeHHs, 3aMelleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYM0#, MpaBuiaMu paboThel B Jaboparopuu ¥ mpuéMaMu
oOpaiieHus ¢ nabopaTOpHBIM OOOpYyTOBAaHUEM, M3YYCHHE W OMHCaHWe (U3MUYECKUX CBOMHCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHNe Gu3nUecKuX (TIaBJIeHNUE BOCKA, TAsTHUE JIb/IA,
pacThpaHue caxapa B CTYIKE, KATIEHUE Y KOHJCHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHNE MEIHOM MPOBOJIOKH, B3aNMO/ICHCTBIE MeJia ¢ KUCIOTOH) SBICHU, HAOM0IeHIE U



ONMCAHNE NPU3HAKOB IIPOTEKAHUS XUMUYECKUX peakiuil (pas3sioskeHUe caxapa, B3auMOJCICTBHE
CEpHOM KHUCIIOTBHI C XJIOpUAOM Oapusi, pasznoxenwe ruapokcuaa meau (II) mpu HarpeBanuw,
B3aMMO/ICIICTBHUE Keme3a ¢ pacTBopoM coiu Menu (I1), uzydenue crnocoOoB paszzesieHust cMeceit:
C TMOMOINBI0 MarHuta, (QUIBTPOBAHUE, BHIMAPUBAHUE, JUCTHIULIHSI, Xpomarorpadus,
MIPOBEJCHUE OYHUCTKH MOBAPEHHOW COJM, HAOIIOJEHUE M OIMHCAHUE PE3YJIbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHWS MacChl, CO3JaHME MOJENEH MOJEKYJ
(1apocTep;KHEBBIX).

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

Bo3nyx — cmech razo. CocraB Bo3nyxa. Kucinopon — 3€MEHT M NMPOCTOE BEILECTBO.
Haxosxnenne xkucnoposa B mpupoze, GU3NIecKue U XUMHUIECKUE CBOMCTBA (pEaKIMy TOPEHHS).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl MOJIydeHUS KUCIOpoJa B Jlabopatopuu u
npoMbliieHHocTu. KpyroBopot kuciopoaa B npupoje. O30H — auioTpomnHas MoaupuKanus
KHCIIOpO/a.

TermoBoil >(pdexkT XuMHUYEeCKON peakuuH, TEPMOXMMHMUYECKHE YpaBHEHUS, 9K30- HU
SHIOTEPMHUUYECKHUE peakUUH. TOMIMBO: Yrojb M METaH. 3arps3HEHHE BO3[yXa, YCHJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemiecTBo. HaxoxaeHue BoJopoAa B MPHUPOAE,
¢buznyeckue 1 XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI nostydeHus. Kuciaorsl u conu.

MoutsipHblii 00BEM Ta30B. Pacy€Thl MO0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoilcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacellieHHbIE M
HEHaCBILIEHHbIE pacTBOpbl. PacTBoprMOCTh BemiecTB B BojJe. MaccoBas JOJs BellecTBa B
pactBope. XumMu4eckue cBorcTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue NpUpOAHbIX BojA. OXpaHa M OYUCTKA
MIPUPOIHBIX BO.

Knaccudukanus weopranmueckux coenuHenuid. Oxcuapl. Knmaccudukarnus OKCHIOB:
coyieoOpasyromre (OCHOBHBIE, KHUCIOTHBIC, aM(OTepHbBIE) U HecosieoOpazytomue. Homenkmarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHre oKCHIoB.

OcnoBanus. Knaccudukanmss OCHOBaHMM: MEIOYM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. Pu3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWil. llosydyeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanusa kucinor. Homenkiarypa kucinot. @uznueckue U XMMHUECKUE
cBoiicTBa KUCNOT. Pan akrusHoctn MetaiioB H. H. bekerosa. Ilosryuenne kucnor.

Conu. Homenknarypa cojieid. @usznueckue U XuMUUeckue cBoicTBa coje. [lomydyenue
COJIECH.

['eneTnyeckas cBsI3b MEXKy KJIIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIpeJIelIeHHEe COACpKaHMsI KUCIOpoaa B BO3AyXe, MMOJIydeHUue, COOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHus] TOpeHus (1moxapa), 03HAaKOMIIEHUE C
oOpa3lilaMu OKCHIOB U ONHMCAHHE HX CBOICTB, MOJy4YeHUE, cOoOHUpaHHe, pacrmo3HaBaHUE U
W3y4YeHHE CBOICTB BOJOpoja (TrOpeHHe), B3auMojencTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HUCIOJIb30BAHUE BUJIEOMATEPUAIIOB), HAOII0JeHHE 00Pa31l0B BEIIECTB KOJIMUECTBOM 1
MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEILIECTB C Pa3IMYHOW pPacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIEHHONM MAaccOBOM J0JEH pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICHCTBUE BOABI C MeTalaMH (HaTpueM M KajbIlueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), UCCIIEIOBaHHE OOPa3I[OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOO/IeHNe W3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMo/ieiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCTIOT C METallIaMu, PEaKIuit
HEWTpanu3aluu, NoJy4YeHNEe HEPACTBOPHUMBIX OCHOBaHHUH, BHITECHEHHUE OJJTHOTO METalljia IPYTUM
W3 pacTBOpa COJM, PEIIEHHE SKCIEPUMEHTAIBHBIX 3aJady mno TeMe «BaxHeimme kiaccol
HEOPraHUYECKUX COCAUHECHUII.



IMepuoguveckuii 3akoH u Ilepuoaunyeckasi cucreMa Xxumuyeckux djiemenros JI. U.
MenpaesieeBa. CTpoeHne aToMOB. XMMHU4eCKas cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

[TepBbIe MOMBITKY KIacCH(PHUKAITMN XUMUYECKUX 37IeMEHTOB. [I0HSATHE O rpyIImax CX0IHBIX
3JIEMEHTOB (ILEJIOYHBIE U IEI0YHO3EMEIbHBIC METAJUIbI, TAJIOT€HbI, HHEPTHBIE T'a3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEePHBIC OKCUIBI M TUAPOKCHIBI.

[lepnognueckuit 3akoH. Ilepumonnueckas cucrema XuMu4yeckux sieMeHto [[. .
MenneneeBa. KopoTkomepuomnas w amuHHONeproaHas ¢opmbl [leproaudeckoid CUCTEMBI
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromubIx szep. W3oromsl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBhIX 20 XUMHUYECKUX AJIeMEHTOB [leproandeckoit cucTeMbl
. WN. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO 3JIEMEHTA IO €ro IMOJOXEHUIO B
[Tepuomnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XUMUUYECKHUX IJIEMEHTOB, METAIITHYECKUX
Y HEMETAJUTMYECKUX CBOMCTB I10 TPYIIIAM U MTEpUOJaM.

3nauenue [leprmoanueckoro 3akoHa u [leproaudeckoil CHCTEMbI XUMHUYECKUX 2JIEMEHTOB
JUIsl pa3BUTHS Hayku U npaktuku. J[. . MennaeneeB — yu€HbIN U TpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHAst U HENoJIApHas) CBSI3b.
DIJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX JIEMEHTOB. MIOHHAas CBS3b.

Crenenp  okucieHus. OKHCIHUTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchl
OKHCJICHUS U BOCCTAaHOBJEHUS. OKUCIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuii IKcnepumenm:

M3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHAA
LMHKA C PAcTBOPAaMU KHUCJIOT M ILEJIOYEH, MPOBEIECHHUE OIBITOB, WIIOCTPUPYIOIINUX HNPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEHHE, PEaKIIUU Pa3IOKEHUs, COSMHEHNUS).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeaMeTHbIX CBSA3EH MPU U3y4EHUN XMMHHU B 8 Ki1acce OCYHIECTBISAETCS
yepe3 UCI0JIb30BAHNE KaK OOIHMX €CTECTBEHHO-HAYyYHBIX MOHATUMN, TaK U MOHSITHHA, SBIISIOIINXCS
CUCTEMHBIMU JUISl OTAENBbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4dHbIH (akT, rUmoresa, TEOpHUs, 3aKOH,
aHaJIu3, CUHTE3, KiIaccu(ukalus, nepuoJu4HOCTh, HAOII0IeHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: martepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ, W30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsj, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3WYECKUE BENUYHMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, CoTHIIE.

buonorus: doTocunres, apixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MHUHEpANbl, TOPHBIE TOPOIbI, IOJE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBo u xumuuyeckasi peakuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucremMa xumMuueckux osnemeHtoB /[l U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XUMHUYECKHUX
JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalMs, KaIbLUA U HUX COCAUHEHHUU B COOTBETCTBUHM C
MOJIOKEHUEM 2JIEMEHTOB B [leproanueckoit cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJIbI XMMHUYECKOW CBA3U. THIBI KPUCTAUNIMUECKHX PEHIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKHX BEUIECTB. XUMHUYECKHE CBOKCTBA
BEIIECTB, OTHOCSALIMXCSA K PaA3JIMYHBIM KJIacCaM HEOPraHUYECKHUX COEAUHEHUM, T'eHETHYECKas
CBSI3b HEOPraHMYECKUX BEILIECTB.



Knaccugukamus XuMHYECKHX PEaKIUii 0 Pa3IuYHBIM IpU3HAKaM (IO YMCIY U COCTaBY
y4YaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIJIOBOMY 3P(EKTY, 0 U3MEHEHHIO CTETIEHEH OKUCICHHUS
XUMHYECKUX DIIEMEHTOB, MO OOpaTMMOCTH, II0 YyYacCTHIO Karamu3aropa). OJK30- |
SHAO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue 0 ckopocTn XUMHYECKOW peaknuu. [loHsTHe 006 0OpaTHUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanuse. [lonarue o xumnyeckoMm paBHOBecUH. PaKTOPBbI, BIUSIOLINE HA CKOPOCTh XUMHUYECKON
peaxkiuy 1 MoJI0KEHNUE XMMHUUECKOTO PABHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLUU, SJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HME YPABHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIOIb30BaHUEM METO/1a JJIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOTUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEINEKTPOoNUThl. KaTnoHsl,
aHMOHBI. MeXaHu3M JUCCOLMAIlMU BEIIECTB C Pa3IMUYHBIMU BUJIaMU XUMHUYECKOH cBsi3U. CTeneHb
muccouuanuu. CUibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuyuu noHHoro ooMeHa. YciioBusi IpOTEKaHUS PEAKIMil HOHHOTO 0OMeHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIOT, OCHOBaHM M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTue 0 THAPOIU3E COJICH.

Xumuyeckuit IKcnepumenm:

03HAKOMJIEHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHUX BEIIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M ajnMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca IUCCOLUALNH
KHCIIOT, IIeJI04Yei U coJiel (BO3MOXKHO MCIIOJIb30BaHNUE BU/IE0 MAaTEPHAIIOB), IPOBEACHUE OIIBITOB,
WUTFOCTPUPYIONIUX TPU3HAKK MPOTEKAaHUs peaKIuii MOHHOTOo oOMmeHa (oOpa3oBaHHME OCalKa,
BbIJIEICHUE Ta3a, 00pa3oBaHHUE BOJbI), ONBITOB, WILIIOCTPUPYIOIIUX NMPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBMTENBHBIX pEaKUUil (rOpeHHe, peaklu pa3iokKeHUs, COCAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOLIbI0 KA4YEeCTBEHHBIX pEaKIMW Ha HWOHBI, pEIICHHE
HKCIEPUMEHTAIbHBIX 3a/a4.

HemeraJuibl M MX cOeJUHEHHA

OOmiast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerneHd okucieHuss. CrpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopos. ConsiHasg  KHCIOTa, XUMHUYECKHUE CBOWCTBA, IOJIy4EHHUE,
npuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPraHU3M 4YesIoBeKa. BaxkHenue Xiaopuisl
U UX HaX0XICHHUE B IIPUPOJIE.

OOmiast xapakrepucthka 31eMeHTOB VIA-rpymmnbel. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (uznyeckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PU3NYECKHEe UM XUMHUYECKHE CBOICTBa
(oOmmme Kak MpeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHe Peakliny, JeKaline
B OCHOBE ITPOMBIIINIEHHOTO crIoco0a Moy4eHns: CepHOM KUCIO0Th. [IpuMeHeHne cepHOi KUCTIOTHI.
Conn cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. HaxoxxaeHue cepel u eé
COEIMHEHUI B Npupoje. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COEAUHEHUSMH CEPBI
(KUCIIOTHBIE JI0K/U, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeloTBpaILCHHS.

OOmiast xapakTepuCTHKa 3yIeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MoyyueHe U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuMss Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,



¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMudeckoe 3arps3HeHHe OKPYKAIOMICH cpeibl COCTUHEHUSIMH a30Ta (KUCIOTHBIS
JOX/IW, 3arps3HEHHE BO3[AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHbie MoAUDUKAIIU
dochopa, puznyeckne n xumuueckue cpoirictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3zoBanue ¢ochaToB B KaduecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctrka >1eMeHTOB [VA-rpymmel. OcoOEHHOCTH CTpPOSHHSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nUecKue U XUMU4IecKne cBoicTBa. AncopOrus. KpyroBopor yriepoaa B mpupo/e.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPraHU3MBI,
MOJyYeHUE U MPUMEHEHHE. DKOJOTUYeCKre MpoOsieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3¢ dekt. YrompHas kucimora u eé
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-uOoHBI. Mcnonp30Banne kKapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIBCKOM XO35HCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCJMHEHUSX yriiepoja
(MeraH, TaH, STHIICH, alleTUJICH, STaHOJ, TJIMIIEPHH, YKCYCHAst KHCIOoTa). [[pupoiHbIe HCTOUHUKI
YTIEBOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb
B OBITY ¥ TIPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJOTMYECKH Ba)KHBIX BENIECTBAX: JKHpaX, OeKax,
yIJIeBOJaX — W WX POJM B JKM3HM 4YeJoBeKa. MarepuaipbHOE €IWHCTBO OPraHUYEeCKUX W
HEOPraHUYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usmueckne MW XHMHUYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mpupoje. OOmme mnpeacraBieHuss o0 okcume kpemuums (IV) u
KpeMHHEeBO# kuciote. CHIIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. [IpoGiemsl
0€30MacHOTO UCTOIb30BaHMUS CTPOUTEIHHBIX MATEPHAIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

n3ydyeHue oOpa3loB HEOPraHUUECKUX BEILIECTB, CBOMCTB COJISIHON KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA TaJOTEHOB U UX COEIUHEHHUH (BO3MOXKHO
UCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C O00pas3llaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHHE
BUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOYriuMBaHUsA  caxapa TOJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, H3yYeHHE XUMUYECKMX CBOWCTB pa30aBiICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(ar-uoH W HaONIOJeHUE TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIOJIB30BaHUE BUACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHuH,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BUJICOMATEpHAIOB), M3Y4YE€HUE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,
¢bynnepeHa, 03HaKOMJICHHE € MPOLECCOM aACcOPOIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyueHue, cooupanue, paclo3HaBaHue U U3y4eHUe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHHE KauyeCTBEHHBIX peakiuil Ha KapOOHAaT M CHUJIMKAaT-HOHBI U
U3yuyeHHe NPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHME C MPOAYKIHEH CHIMKATHOU
MIPOMBIIIIEHHOCTH, peIlIeHUe HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHellne HeMeTauIbl 1 uxX
COEZIMHEHUS.

MeTaJlIbl M UX COEMHEHHSA

OOmiast XapakTepHCTUKa XMMHYECKMX JJIEMEHTOB — METaVIOB HAa OCHOBAaHUM HX
nosioxkeHust B Ilepuoauueckoii cucteme xumuueckux snemMeHToB [1. M. MenaeneeBa u CTpoeHus



atoMoB. CtpoeHue MeraioB. MeTajuyeckas CBSI3b M METAUIMYECKas KPUCTAJUIMYECKas
pemeéTka. DJIEKTPOXUMHUYECKUN psAJl HalpshKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIME CrIOCOOBI MOMy4eHUs MeTaIoB. [IoHsATHE O KOPPO3UU METalIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3un. CIUiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY ¥ MPOMBIIILICHHOCTH.

[[{esrouHbIe MeTAIUTBL: TIOJIOKEHKE B [lepruoanueckoi cucteMe XuMUYECKUX JJIEMEHTOB /JI.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXKJeHUEe B npupoje. PU3ndecKue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpust U Kanusi). OKCUJIBI M THAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
LIEJI0YHBIX METAJUIOB U UX COCIMHEHUI.

[[lenoyHO3eMeENbHBIE METAUIBI MAarHWMi W Kajblui: 1oJiokeHue B [lepmoamueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XUMUYECKUE CBOMCTBA MAarHHWsS M Kaiblus. BaxHedne coeauHeHUs
Kanpus (OKCHJI, THAPOKCU], coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: nonokeHue B Ilepuonnueckoi cucreme XuUMHUYecKux sieMeHtos 1. M.
MenpneneeBa, CTpO€HHE aTOMa, HaxoKJeHHe B npupoje. Puznueckrue 1 XUMUYECKUE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Keneso: mnonoxenne B Ilepuwomnueckod cucreMe XuMHUeckux siemeHToB . U.
MenneneeBa, CTpOCHHE aTOMa, HaxoKJIeHHe B npupoje. Ousznueckne U XMMHYECKHE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa U
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pasllaMH METaUIOB U CIJIaBOB, MX (PU3UYECKHMMH CBOMCTBAMH,
U3Y4YEeHHE pe3yJIbTaTOB KOPPO3UH METaNIOB (BO3MOYKHO KCIIOJb30BaHHE BHUAEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KalbIMs U HATPUS C BOJOH (BO3MOMXHO UCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJIBI, TpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKaHUS
KauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, LKMHKA, *kene3a (II) u xenesa
(I11), memu (I1), HaOmroeHNEe M OMKMCAaHUE TPOIIECCOB OKPAITMBAHMS TJIAMEHH MOHAMHU HATpPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUaAlIOB), UCCIeIOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHS U OKpYKaKIIas cpena

BemectBa u Marepuaisl B IOBCEAHEBHOM KU3HU YelIOBEKa. be3onacHoe UCob30BaHUE
BELIECTB M XMMHUYECKMX peakiuii B ObiTy. [lepBas momomip mpu XUMHYECKUX OXKOrax H
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HeHNE OKpYXKarollel cpeibl (peaesibHas JoMycTUMas KOHIEHTPaLUs
BelecTs, nanee — [1JIK). Ponb xuMuu B pemieHuu 5K0JI0rHYeCKUX IpooieM.

Xumuueckuii Ixcnepumenm:

M3y4eHHue 00pa3lioB MaTepuaoB (CTEKIIO, CIJIaBbl METAJUIOB, IOJTUMEPHBIE MaTEPHAIBI).

Mescnpeomemmnuie ceasu

Peanuzanus MexXnpeaMeTHbIX CBSA3€H MPU U3y4EeHUU XMMUU B 9 Kiacce OCyIIECTBISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IMKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHs,
aHallu3, CUHTE3, KJIaccu(uKaIys, nepuoJuIHOCTh, HAOI0IeHHE, SKCTIEPUMEHT, MOJIETMPOBAHNE,
U3MepeHue, MOJeIb, sIBJICHUEe, TApHUKOBLIN 3(h(eKT, TEeXHOIOT s, MaTepHAabI.

®usnka: martepus, aToM, D3JEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKJIUJ, HW30TOIIBI,
PaaMOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUM 3apsij, MPOBOJHHUKH, MOJYIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TEN0, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPHUMOCTD, KpUCTATIINYECKas PEIIETKA, CIIIIaBbl, PU3NIECKIE BETUUMHBI, €IUHUIIBI
U3MEpEHUs, KOCMUUYECKOE NMPOCTPAHCTBO, TUIaHETHI, 3B€371b1, CoJHIIE.



Bbuosnorusi: ¢otocunres, npixanue, Ouocdepa, dKOCHCTEMA, MHUHEpAJIbHBIE YyI0OpeHus,
MHUKPORJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEJIbHBIE BELLIECTBA.

I'eorpadus: atmocdepa,
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.
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5. CIOCOBBI OHEHKHU JOCTU/KEHUA YYAIIUMUCSA IVIAHUPYEMBbIX
PE3YJIbTATOB

OneHKa YCTHBIX OTBETOB.

OTMeTKa «5» - CTaBHTCSl B TOM CITydae, €CIM yJal[uiics TIOKa3hIBaeT BEPHOE MOHUMaHHE
XUMHUYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SBJICHHM M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHH,
JaeT TOYHOE ONpeeTICHHE W HMCTOJKOBAHWE OCHOBHBIX TOHSTHMA, 3aKOHOB, TEOPHH, a TakkKe
MPaBHIIBLHOE OTIPECTICHNE XUMHUYECKIX BEJTMUNH, UX SIMHHII  CTIOCO00B N3MEPEHUS; TPABHILHO
BBITIOJTHSIET YEPTEKH, CXEMbI U TPaUKH; CTPOHUT OTBET IO COOCTBEHHOMY IIIaHY, COITPOBOKIAET
paccka3 HOBBIMH NPHMEPAMH, yMEET MPUMEHHUTH 3HAHUS B HOBOM CHUTYAIlMH TPH BBITOJHECHUH
MPAKTUYECKUX 3aJaHHii; MOXKET YCTAaHOBHTH CBS3b MEXKIY M3ydaeMbIM H paHee W3Y4eHHBIM
MaTepHalIOM TI0 KypCy XHMHUH, a TaK XX€ C MaTepHajoM, YCBOSHHBIM MO HM3YYEHHUIO IPYTUX
MIPEMETOB.

OtmeTka «4» - CTaBUTCS, €CIIU OTBET YYEHHKA yOBJIETBOPSAET OCHOBHBIM TPEOOBAHUSAM K
OTBETYy Ha «5», HO JaH 03 HCIOJIh30BaHMS COOCTBEHHOTO TIUIaHA, HOBBIX NPHMEPOB, 0O€3
MPUMEHEHHsI 3HAHWK B HOBOW CHUTyalluHM, O€3 HWCIOJIb30BaHHUS CBSI3€H C paHee H3y4yeHHBIM
MaTepHuaIoM, YCBOCHHBIM MPU U3YYEHUU JAPYTUX MPEIMETOB; €CIU yJalluhcs JOMYCTHII OJIHY
omMOKy WM He OoJyiee NIBYX HENIOYETOB M MOXKET WX HCIPaBUTh CAMOCTOSITENIBHO WM C
HEOOJIBIION TOMOIIIBIO YUUTES.

OtmeTKa «3» - CTaBUTCS, €CJIM YYal[UICs MPaBIIIbHO MOHUMAET XUMUYECKYIO CYIIIHOCTh
paccMaTpuBaeMbIX SBJICHHI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJIENbHbIE MPoOesbl B
YCBOGHMHM BONPOCOM Kypca XHUMHH, HE MpPENATCTBYIOIIME JallbHEHIIEMY YCBOCHUIO
MIPOrpaMMHOTO MaTepHaa; yMeeT IPUMEHATh NOJyYeHHbIE 3HAHU TP PELICHUH TPOCTHIX 3a/1a4
C HCIIOJIb30BAaHMEM TOTOBBIX (OpPMYJ, HO 3aTpyAHSETCS IpPU pPELICHUH 3a/1ad, TpeOyrolux
npeoOpazoBaHusl HEKOTOPBHIX (HOPMYJ;IOMYCTHI HEe Oojiee OaHOM TpyOoW OmMOKH M JBYX
HEJI0YETOB, He OoJjiee OHOM IPpyOOH U OJTHOM HE IPpyOoii OIMOKH, HEe 0oJiee ABYX-TpeX HE TPYObIX
OLIMOOK, OIHOM HE IpyOoi OIMOKHN U TPEX HENOUETOB, AOMYCTHII YETHIPE WU MATh HEJOUETOB.

OtmeTKa «2» - CTaBUTCS, €CIU yJalllMiCs He OBJIafie]l OCHOBHBIMU 3HAHUSMU U YMEHUU B
COOTBETCTBUU C TPEOOBAHUSMHU IPOTPAMMBI U JOMYCTUI OOJbIlIE OMMUOOK M HEJOYETOB, YEM
HEOOXO0IUMO JUTSl OLEHKH <3 .

OneHka TUCbMEHHBIX PaboT.

OtmeTka «5» cTaBUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJTHOCTHIO 0€3 OIIMOOK U HEJI0UYETOB.

OTmeTka «4» cTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO IMOJIHOCTBIO, HO NTPU HAJIWYMU B HEH He
Oosee ogHOM Tpy0OIt OMMOKK U OJTHOTO HEJOUETa ; He O0oJiee TPEX HEAOUYETOB.

Otmetka «3» CTaBUTCS, €CIIM YYEHUK BBIMOJHUII IPAaBUIbHO HEe MeHee 2/3 Bceil paboThl
WIN JONYCTUI He Oosiee 0HON rpy0oil omMOKy U ABYX HEIOYeTOB, HE Oojee OJTHOU rpyOoit u
OJIHOM HerpyOoi ommOKku, He 6ojiee TpexX HEerpyObIX OMMOOK, OAHOM HerpyOoil omMOKH U Tpex
HE/I04ETOB, IPU HATMYUHU YETHIPEX-TIATH HEJOUETOB.

OTMmeTKa «2» CTaBUTCSI, €CJIN YUCIIO OIINOOK U HEJJ0YETOB MPEBBICUIIO HOPMY OLIEHKH «3»
WM BBITIOJIHEHO NPaBUIIBHO MeHee 2/3 Bceil paboThl.


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

Onenka KOMOMHUPOBAHHBIX KOHTPOJILHBIX padoT.

[Ikana mepeBoaa B MATUOALIHLHYIO CUCTEMY OIICHKU
OtmeTka «5» craButcs 3a BeimoaaeHue 90-100% paboTsl.
OtmeTka «4» craButcs 3a BeimoaHerue 70-89 % paboTsr;
OtMeTka «3» cTaBHUTCs 3a BeInonHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BeIogHeHue Menee 50%,

KpuTepnn OICHUBAHHUSA TECTOBLIX KOHTPOJIbHBIX paGOT.

[kana nepeBoja B NATHOAIIIbHYIO CUCTEMY OLIEHKH
OtMmetka «5» craButcs 3a BoinosHeHHE 90-100% padoTHI.
OtMmetka «4» craBuTcs 3a BoinosiHeHHE 70-89 % paboThI;
OtmeTka «3» cTtaBuTCs 3a BhinoaHeHHe 50-69%

OTMeTKa «2» cTaBUTCS 3a BhINoJHeHue MeHee 50%,

Kputepun ouneHuBaHUSI IKCIEPUMEHTAIbHBIX YMeHMiH (y1adopaTopHble H
NPaKTHYeCKHe 3aJaHU).

OTtmeTrka «5» CTaBUTCA eciaM padoTa BHIMOJHEHA MOJHOCTHIO M TMPABHIBHO, CICTAHBI
TIpaBWIIbHBIC HAOTIOICHUS U BBIBO/IBI,

HKCTIEPUMEHT OCYIIECTBIICH IO TUTAHY C YYETOM TEXHUKH O€30MAaCHOCTH U MPABHIT paOOTHI
C BEIIeCTBAMU U 000PYI0OBAaHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHS, MOICPKUBAIOTCS YACTOTA pabOYero
MeCTa U TIOPSIIOK (Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCSI PEaKTHBHI )

Otmerka «4» cTaBUTCS eciid padoTa BBHITIOJIHEHA NPABWIBHO, CIENaHBl MPABHIbHBIC
HaOJIOICHUS. ¥ BBIBOJBI, HO TIPU ATOM 3KCIIEPHUMEHT MPOBE/ICH HE TMOJHOCTHIO WM JIOMYIICHBI
HECYIIECTBEHHBIC ONMOKH B paboTe ¢ BEIIECTBAaMHU U 000PYI0BaHUEM.

Otmetka «3» CTaBUTCS eCiid paboTa BHITIOJIHEHA MTPABHILHO HE MEHEE YeM HAaIlOJIOBHHY
WIH JIOTYyIIEHA CYIIECTBCHHAsI OIIMOKA B XOJ€ DKCIICPUMEHTa B OOBSCHEHHHU, B O(POPMIICHUU
paboThl, B COOJIIOJICHUM TIPAaBWJI TEXHHKH O€30MaCHOCTH Ha paboTe C BeIIECTBAMU |
000pyI0BaHUEM, KOTOPAst UCIPABIISIETCS TI0 TPEOOBAHHUIO YUUTEIIS

OTMmeTka «2» CTaBHTCS €CIM JIOMYIICHBI 0o0Jiee NBYX CYIIECTBEHHBIX OHIMOOK B XOJE:
AKCIIEPUMEHTA, B OOBSICHEHUH, B 0(DOpMIICHHH PabOThI, B COONIOACHUM MPAaBHJI TEXHUKH 0O€3-
OIaCHOCTH MpH paboTe C BEUIECTBAMH W 00OpPYyIOBaHHEM, KOTOpBIC YYAIIUHCS HE MOXKET
UCIPABUTh JTAXKE 10 TPEOOBAHHUIO YUUTEIIS.

OueHka NpoeKTHbIX padorT.

OtmeTKa «5» CTaBUTCA €CIU 1IeJIb YeTKO CPOopMyITUpOBaHa U YOeAUTEN,HO 000CHOBAHA.
[IpencraBieHn pa3BepHYTHIH IUIaH JOCTHKEHHUS LEIM TNpoekTa. Tema mpoekTa pacKpbiTa
MOJIHOCTHIO u MCYEPIBIBAIOIIIE.
PaGota copep kT 10CTaTOYHO MOIHYIO HH(DOPMAIIHIO U3 PA3IUYHBIX HCTOYHHUKOB. [IpeacraBneH
aHaJIu3 CUTYAIUi, CKIIaIbIBABIINXCA B X0/1€ paOOTHI, C/IeJIaHbl HEOOXOAUMBIE BHIBO/IbI, HAMEUEHBI
nepcrnekTuBbl  paboTel. Pabora oTnuMyaeTcs  TBOPUYECKMM  MOAXOJIOM, COOCTBEHHBIM
OpUTHHAJILHBIM OTHOIIIEHHEM aBTOPA K Ujee Mmpoekta. Pabora oTnuvaercs 4eTKUM U TPaMOTHBIM
opopMiIeHHEM B TOYHOM COOTBETCTBUU C YCTAaHOBJIEHHBIMH TpaBuiIaMH. BrwicTyrieHue
COOTBETCTBYIOT TPeOOBAaHUSIM MPOBEICHUS MPE3CHTAIIMU, OHO HE BBIIILJIO 332 paMKH PETJIaMEHTa,
aBTOP BJIAJICET KYJIbTYPOU OOIIEHUS C ayTUTOpUEH, MPE3EHTAIUS XOPOIIIO MOATOTOBIIEHA, aBTOPY
ylajaoch 3auHTEPEcOBaTh ayAUTOPHIO. [IpOMYKT MOTHOCTHIO COOTBETCTBYET TpeOOBaHUSIM
KauecTBa (ICTETHYEH, y00EH B UCTIOJIb30BAaHUH, COOTBETCTBYET 3asIBICHHBIM IIEIISIM).



OtmeTKa «4» CTaBUTCS €cliv 1elb chopMyIupoBaHa, HO He oOocHoBaHa. [IpencraBieH
KpaTKUi IJIaH JAOCTMXKEHMsI LIeJIM MpOoeKTa. Tema IpOoeKTa pacKpbiTa HE IMOJHOCThbIO. Pabora
COJICP)KUT HE3HAYUTENbHBIM 00BeM MoAXosmield WHOpPMAMKM W3 OTPAHUYCHHOTO YHCIIA
OJIHOTHITHBIX UCTOYHHUKOB. [IpencraBiieH pa3BepHYThI 0030p pabOTHI MO JOCTHIKCHHIO IENICH,
3asBJIEHHBIX B IpoekTre. Pabota camocTosiTeNbHas, JEMOHCTPUPYIOIIAs — CEPHE3HYIO
3aMHTEPECOBAHHOCTh aBTOpA, MPEINPHUHATA TOMBITKA MPEICTABUTh JIMYHBIM B3I HA TEMY
MPOEKTa, MPUMEHEHBI 3JIEMEHTHl TBOpuecTBA. [IpeanpuHATHI MONBITKH OGOPMUTH padbOTy B
COOTBETCTBUU C YCTAHOBJICHHBIMU MpaBUJIaMH, MPUAATh € COOTBETCTBYIOIIYIO CTPYKTYPY.
BricTyruienre cooTBETCTBYIOT TpeOOBAHUSAM ITPOBEICHUS MTPE3CHTAIIMH, OHO HE BBIIIO 33 PAMKHU
periamMeHTa, HO aBTOP HE BiajieeT KyJIbTYpoH OOLIeHUs ¢ ayauTopuel (yMEHHE OTBedaTh Ha
BOIIPOCHI, JIOKa3bIBaTh TOUKY 3peHHs). [IpOIyKT HE MOJHOCTHIO COOTBETCTBYET TPEOOBAHHSIM
KayecTBa

OtMmeTKa «3» CTaBUTCA €CIIU 11eJIb CHOPMYIMPOBaHA HEUYETKO MO0 HE cHOopMyTUpOBaHa.
[IpencraBnenHslil IIaH HE BEAET K JOCTMIKEHHUIO LENM IIpoekTa. Tema INpoekTa pacKpbITa
(dbparmenTapHo. bosbias 4acTe mpeAcTaBIeHHOW HHGOPMAIMK HE OTHOCHUTCS K TeMe paloThl.
AHanu3 3aMEHEH KpaTKUM OTTMCaHUEM X0/1a U TIOpsIKa paboThl. ABTOP MPOSBUI HE3HAYUTEIIBHBIN
UHTEpEC K TeMe IPOEeKTa, HO HE MPOJEMOHCTPUPOBAJ CaMOCTOSITEILHOCTH B paloTe, He
HCI0JIb30BaJl BO3MOXHOCTH TBOPYECKOI0 MOJIX01a. B muchMeHHol yacTu paboThl OTCYTCTBYIOT
YCTaHOBJICHHBIC TIPaBUJIAMU TOPSAIOK M YETKask CTPYKTYpa, JOMYIIECHBI OMIMOKH B 0(OPMIICHHH.
BricTyruienre He COOTBETCTBYET TpeOOBaHUSIM MPOBEICHUS Mpe3eHTaIuu. [IpOeKTHBIN TPOIYKT
HE COOTBETCTBYET TPeOOBaHUSM KauecTBa (ICTETUKA, yAO0OCTBO MCIOJIB30BAHUS, COOTBETCTBUE
3asIBJICHHBIM LIEJISIM)

OueHka yMeHMi peliaTh pacdyeTHbIe 3aa4M.

OTMeTKa «5» CTaBUTCS €CIIU B JIOTHUECKOM PACCYKICHUHU U PEIICHUH HET OIIMOO0K, 3a1a4a
perieHa panruoHaIbHBIM CIIOCO00M;

OtMmeTKa «4» CTaBUTCS €CJIHM B JIOTHYECKOM PACCYKJICHUH U PEIICHUS HET CYIIECTBEHHBIX
omuOOK, HO 3a7aya pelieHa HepaluoHAIBHBIM CIOCOOOM, WJIM JOTMYIIEHO HE OoJjiee IBYX
HECYIIIECTBEHHBIX OIITHOOK.

OtMeTKa «3» CTaBUTCS €CIIM B JIOTHYECKOM PACCYKJCHUHU HET CYIIECTBEHHBIX OITUOOK, HO
JIOTIYITIIEHA CYIIECTBEHHAs OIMMOKAa B MAaTEMaTHYECKUX pacyueTax.

OTMeTka «2» CTaBUTCS €CIM HMMEETCS CYIICCTBEHHBIE OIMMOKH B JIOTHYECKOM
PAcCy)KJICHUH U B PEUICHUU.

OueHka yMeHMi peliaTh IKCIEPUMEHTAIbHbIE 32/1a4H.

[Ipu olieHKe 3TOr0 yMEHUS ClIeNyeT YUYUTHIBATh HAOMIOICHUS YUUTENS U IPEIbIBIsEMbIC
yUYaIIUMCsl Pe3YJIbTaThl BHIIIOJIHEHHUS OTIBITOB.

OtMmetka «5» CTaBUTCS €CIU IIJIaH PELICHUs 3aJa4i COCTaBJICH MIPAaBUIILHO, OCYILIECTBIICH
MoA00p XUMUYECKUX PEaKTUBOB U 000PYAOBAaHHUS, IaHO MOJTHOE 0OBSICHEHHE U CJICNIaHbI BHIBOIBI.

OtmeTKa «4» CTaBUTCS €CIH IIJIaH PEIIeHUs COCTABIIEH MPaBUIILHO, OCYIIECTBIICH OAO0D
XMUMHUYECKUX PEAKTUBOB U 00OPYIOBaHUS. JOMYIIEHO HE OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK
(B 0OBSICHCHUH ¥ BBIBOJIAX).

OtmeTKa «2» CTaBUTCS €CIH IJIaH PEIIeHUs COCTABIIEH MPaBUIILHO, OCYILIECTBIICH MOAO0D
XUMHUYECKUX PEaKTHBOB W 000PYIOBaHUA. JOMYIIEHA CYIIECTBEHHAs OMMOKa B OOBSCHEHUH U
BBIBO/JIAX.

OtmeTKa «2» CTaBUTCA €CIH JOMYIIEHHI JBe M Oosiee omMOKHU (B IJIaHE PELICHUS, B
moaA0Ope XUMUYECKUX, PEAKTHBOB M 000PYI0BaHUsI, B 00bSICHEHUHU U BBIBOAAX).

Ounenka pedepara.
WznoxeHnHoe moHMMaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OIpeeliseT
KPUTEPHH €r0 OLEHKH:



- HOBHM3HA TEKCTa;

- 000CHOBAaHHOCTbH BbIOOpA MCTOUHHKA,

- CTENeHb PACKPBITUS CYLTHOCTH BOIIPOCA;

- coOroieHus TpeOOBaHM K 0(POPMIICHHIO.

HosusHa Tekcra:

a) aKTyaJIbHOCTh TE€MbI UCCIICIOBAHHUS;

0) HOBU3HA U CAMOCTOSATEIBHOCTHh B MOCTAHOBKE MPOOIEMBI, (POPMYIUPOBAHHE HOBOTO
acrieKTa U3BECTHOU MpOoOIIEMbI;

B) YMEHHE pabOTaTh C IUTEPATYpPOH, CHCTEMATU3UPOBAThH M CTPYKTYPUPOBATH MaTEpUAaL;

') CAMOCTOSATEIFHOCTh OLEHOK U CY)KICHHIA;

1) CTHJIEBOE €MHCTBO TEKCTA, €IMHCTBO JKaHPOBBIX YEPT.

CreneHb pacKpbITHSI CYIIHOCTH BOIIpOCa:

a) COOTBETCTBHE IJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEPKaHUS TEME U TJIaHy pedepara;

B) IIOJIHOTA U TIIyOMHA 3HAHUI 10 TEME;

r) ymeHue o0oOIaTh, JAeiaTh BBIBOJBI, COTOCTaBIATh PA3JIUYHBIE TOYKH 3PEHUS I10
OJTHOMY BOTIPOCY

O60cHOBaHHOCTH BHIOOPA HCTOYHUKOB:

a) OIIEHKAa MCTOJIb30BaHHOUW JIUTEPATYpPHI: MPUBIICYCHBI JTU HANOOJee N3BECTHBIE PAOOTHI
Mo TeMe WccienoBaHus (B T.4. JKypHAJIbHBIE IYOJIMKAIlMU TIOCIEAHUX JIET, TOCIETHHE
CTaTUCTHUYECKHE JJAHHBIE, CBOJIKU, CIIPABKH H T.II.).

Colmronenue TpeboBaHU K 0(hOPMIICHHIO:

a) HACKOJBKO, BEpHO, O(OPMIIEHBI CCBHUIKH Ha HCIOJB3YeMYIO JUTEpaTypy, CIHCOK
JTUTEpaTyphl; 0) OIEHKAa TPaMOTHOCTH W KYJbTYPbl H3JIOXKeHUs (B T.4. opdorpadudeckoi,
MYHKTYaIMOHHOM, CTUJIMCTUYECKON KYJIbTYPHI), BIAJCHUE TEPMUHOJIOTHUEH;

B) coOuroieHne TpeboBaHuit kK 00bEMY pedepara.

VYyamuiics mpeacTaBiseT pedepaTr Ha peleH3UI0 He T03/IHee YKa3aHHOTO CpoKa.

JInst ycTHOTO BBICTYIUICHHS ydaiiemycst 10cTaToyHo 10-20 MuHyT.

OtmeTKa «5» CTaBUTCSA €CIIM  BBINOJHEHBl BCEe TPEOOBAHMS K HANMCAHUIO W 3alllUTE
pedepara: obo3HaueHa mpobieMa U O00OCHOBaHA €€ aKTyaJbHOCTb, CAENaH KpaTKUil aHaau3
Pa3IMYHBIX TOYEK 3PEHHUS Ha PacCMaTpPUBAEMYIO MPOOJIEMY U JOTHYHO M3JI0kKEHa COOCTBEHHAs
o3uus, cOPMYIUPOBAHBI BHIBOJIBI, TEMA PACKPHITA MOJHOCTHIO, BBIJIEP:KaH 00BEM, COOTIOACHBI
TpeOOBaHUsA K BHeUIHEMY O(GOpPMIICHUIO, JaHbl IMPaBWJIbHBIE OTBETHl Ha JIOTIOJIHHUTEIbHBIC
BOIIPOCHI.

OtmeTKa «4» CTaBUTCS €CJIH BBINIOJIHEHBI OCHOBHBIE TpeOOBaHMs K pedepary U ero 3aniure
BBITIOJIHEHBI, HO TPHU 3TOM JAOMYyHIEHbl HENOUYETHl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUM MaTepuaia; OTCYTCTBYET JIOTHYECKas TOCIeI0BAaTEIbHOCTh B CYXKJICHUSX; HE
BbIZIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIIeHHs B 0POPMIIEHUH; Ha IOTIOTHUTEIbHBIE BOITPOCHI
MIPH 3aIUTE JAHBI HETIOTHBIE OTBETHIL.

OtmeTka «3» CTaBUTCS €CIU UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUN K
pedepupoBanuio. B uyacTHOCTH: TeMa OCBellleHAa JHIIb YAaCTHYHO; JOMYIIEHBI (DaKTUYECKUe
OIMOKK B coJepkaHuu pedepara WM MPU OTBETE€ Ha JOTOJIHUTENbHBIE BOIPOCHI; BO BpeMs
3aIUTHI OTCYTCTBYET BBIBO/I.

OTtMmerka «2» craBUTCI ecnM TeMa pedepara HE packpbiTa, OOHapyKUBaeTcs
CYIIECTBEHHOE HEMIOHUMAaHUE MPOOJIEMBI.

6. YYEBHO-METOJWYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIA YYEHUKA
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