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IHOACHUTEJIBHAS 3AIINCKA

3HaHME XMMHH CIY)KHUT OCHOBOH Il (POPMHUPOBAHUS MHPOBO33PEHHUS O0YYaroMIerocs, €ro
MIPEJICTABICHH O MAaTePUAIILHOM €IWHCTBE MHPA, BAXHYIO POJb HTPAIOT (OpPMUPYEMbIC XHUMHEH
MPEACTABICHUS O B3aUMONPEBPAILCHUSIX SHEPTUU U 00 SBOJIOLUU BEIIECTB B MPHUPOJIE, O MYTIX
pelnieHus ro0aabHBIX MPOOIEM YCTOHYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUSI.
N3ydenue xumuu:
CHOCOOCTBYET peanu3alri BO3MOXKHOCTEH JIsl caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYPhI JINYHOCTH,
e€ o01elt U GyHKIIMOHATIBHONW IPaMOTHOCTH;
BHOCHT BKJIaJl B (DOPMUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEN 00Yy4aroIUXCsl, HAaBBIKOB MX
CaMOCTOSITENIbHOM y4eOHOW NeATENbHOCTH, SKCIEPUMEHTAJIbHBIX W MCCIEI0BATEIIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B IMOBCETHEBHOM KU3HU, TaK U B IPO(ECCUOHATTLHOM JIeSATEIIBHOCTH;
3HAKOMHUT CO CIENU(UKONW HAY4IHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI IIEIOCTHOTO B3IIIAga Ha
€AMHCTBO TIPUPOJBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TarlOMB (DOPMUPOBAHUH €CTECTBEHHO-
HAyYHOW IPAMOTHOCTH O0yUaIONINXCS;
crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHHe 00YyJarOIIUXCS.
JlanHble HampaBieHUs B OOYYEHUU XHMHHM OOECIEeUUBAIOTCS CHEU(BUKON colep)KaHus y4yeOHOro
MpeMeTa, KOTOPBIH SIBJISETCS MEAarornyecky alaiTHPOBAHHBIM OTpa)keHUuEeM 0a30BOM HAYKU XMUMHHU
Ha OIIPEJEIEHHOM dTalle €€ pa3BUTHA.
Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHWs OPHUCHTUPOBAH HA OCBOCHHUE
O0yJaroONMMMUCST CUCTEMBl TNEPBOHAYAIBHBIX IOHATHA XWMHHU, OCHOB HEOPTaHWYECKOW XUMUU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX TTOHITHI OPTraHUYECKON XUMUH.
CtpykTypa cofepkaHusi MporpaMMbl MO0 XUMUU cPOPMUPOBAHA Ha OCHOBE CHCTEMHOTO TOJIX0/a K e€
n3yuyeHuto. CoaeprkaHue CKIaAbIBAETCS U3 CUCTEMbI OHATUN O XUMHUUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTeMBbl TOHSTHHA O XMMHUYeCKOH peakmuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHU30BaHBI IO
MIPUHLUITY [TOCJEI0BATEILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN pPa3HOTO
YpOBHSI:
— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
— Ilepunonnueckoro 3akoHna J[. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;
— YY€HHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3H;
— TPEeJCTaBICHUI 00 ANMEKTPOIUTHIECKON JUCCOIIUAIINH BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX M OCMBICIEHHBIX
(GakToOB, pPa3BUBAIOTCSA IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JAPYroMmy, BBHITONHSS (YHKIHUU
OO0BSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOTO TPUMEHEHUS U
MOJIYYEHUS] U3yYaeMbIX BEILIECTB.
OcBoeHne mporpaMMmbl MO XHUMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEIACTABICHUS O XMMHUYECKOU
COCTAaBJISIFOIIEH HaYYHOM KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOMN MPUPOJIBI, IIEHHOCTHOTO OTHOIICHHS
K HAyYHOMY 3HAHHWIO U METOJIaM MO3HaHMs B Hayke. M3ydeHne XuMUU TMPOUCXOAUT C NMPUBICYCHHEM
3HAHUU U3 paHee U3yYEHHBIX y4eOHbIX MpeaMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 kiaaccs» U
«Dusuka. 7 kiacey.
[Tpn u3ydeHun XUMHUHM TPOUCXOAUT (HOPMUPOBAHME 3HAHMIA OCHOB XMMHUYECKOW HAyKH Kak 001acTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH 4YelIOBeKa M KaK OJIHOrO U3
KOMITOHEHTOB MUPOBOW KYJIBTYpHL. 3a/lada yuyeOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUA — BaXHEHIUX (DAKTOB, MOHATHUM, 3aKOHOB W TEOPETHYECKUX ITOJOKECHUMH,
JOCTYMHBIX 00O0OIIEHHI MHPOBO33PEHUECKOIO XapaKTepa, si3bIka HAayKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM IO3HAHUs MPH U3YYEHUHU BEIIECTB U XUMHUYECKUX peakluid, B OPMUPOBAHUU U PA3BUTUU



MO3HABATENIBHBIX YMEHHUI U UX PUMEHEHUH B Y4eOHO-TI03HABATEIHLHON U Y4eOHO-HCCIIEI0BATEIHCKOM
JesTeTbHOCTH, OCBOCHUH MPABUII O€30IIACHOT0 00paIlleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HHU.
[Ipu W3ydeHUM XMMHUHU HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BakKHOE 3HAYCHHE MPHOOpenu
TaKHe LU, KaK:

—dopMupoBaHHEe HHTEUIEKTyaJIbHO pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpPa30BaHUIO,
COTPYZIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO PELICHWH, CIIOCOOHOM aJanTHpOBAaThCA K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HaNpaBJIEHHOCTh OOYYEHHUsSI HAa CUCTEMaTHYECKOe NMpUOOIIeHHE OOYUYaIOUIMXCsl K CaMOCTOSTENbHOM
MO3HABATEIBHON JEATENFHOCTH, HAYYHBIM METOJaM IO3HaHHS, (OPMUPYIOIIMM MOTHUBALUIO U
pa3BHUTHE CIOCOOHOCTEH K XUMUU;

—obecrieyeHne yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIONMMUCS OIBITa Pa3HOOOPa3HOM
NEesTeNIbHOCTH, TO3HAHHWA M CaMOIO3HAHHUSA, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHLHU),
MMEIOILIUX YHUBEPCATbHOE 3HAYCHHE JIsl PA3IUYHBIX BUJIOB JI€ATEIbHOCTH;

— opmupoBanue oO0MIeH (YHKIIMOHATHPHOW M €CTeCTBEHHO-HAYYHOH TI'PAMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSACHATH U OLIGHUBATH SIBICHUS OKPYKAIOIIErO0 MHpaA, HUCIHOJb3YyS 3HAHUS U OIIBIT,
MOJIy4YEHHBIE MPU U3yYECHUH XUMUHU, IPUMEHSITh UX MPU PEIICHUHU MPoOIeM B MOBCEIHEBHOMN KU3HU U
TPYJIOBOM AESITENbHOCTH;

— (hopmupoBaHue y 00y4darOmuxcs ryMaHUCTHYECKUX OTHOLICHUM, TOHUMAaHUS LIEHHOCTH XUMUYECKUX
3HAHUW IS BBIPAOOTKH SKOJOTHMYECKH [EeJIecoO0pa3HOro TMOBEACHHS B OBITY M TPYIOBOM
JeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS 1 OKPYKAIOLIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTUBAIUU K 00YyUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY mpoduis u
HAMPaBIEHHOCTHU JAJIbHEHIIETO 00YUCHHUS.

OOmiee 4yuCIO 4YacoB, OTBENEHHBIX MJS M3YYCHHs] XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleni0), B 9 ki1acce — 68 4acos
(2 gaca B HEZEIIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHWUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHSI IIPOTPAMMBbI OCHOBHOTO OOIIET0 00pa30BaHMsI JIOCTUTAIOTCS
B XOI€ 06yquI/1${ XUMHUHU B €IUHCTBEC y‘Ie6HOI>’I 158 BOCHHTaTeJ’IBHOﬁ HCATCIIBHOCTU B COOTBETCTBUU C
TpaI[I/IHI/IOHHI)IMI/I pOCCI/II;'ICKHMH COIII/IOKy.]'H)TypHBIMI/I nu IIYXOBHO'HpaBCTBCHHI)IMI/I IOEHHOCTAMU,
NPUHATBIMH B OOIECTBE TpPABWIAMH W HOPMaMH TIOBEJACHHUS M CIIOCOOCTBYIOT TMpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U COITUAITU3AIINH 00YUJaIOIIUXCSL.

JIMYHOCTHBIE PE3YJbTAThl OTPAXKAIOT TOTOBHOCTh O0YUYAIOIIUXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX I[CHHOCTHBIX OPUCHTAIIMA M pacCIIUPEHHE OIbITa JCATEIHLHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOTO OTHOILIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
HacJIeAuw, IIOHMMAaHUA 3HAYCHUS XI/IMH‘I@CKOﬁ HaYKI/I B JKHU3HH COBpeMeHHOFO O6HleCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMAIMEeld O TMEePeOBbIX JAOCTHKCHHSIX M OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTPOWCTBE MHpa U
o01ecTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MIPEACTABICHHS O COIMATIBHBIX HOPMAaX M MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJJICKTHBE,
KOMMYHUKATHBHOH KOMIIETCHTHOCTH B  OOIIECTBEHHO ITOJIE3HOM, y4COHOHMCCIIEI0BATEIbCKOM,
TBOPYECKOH M IPYIHX BUAAX JIEATCILHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JEATEIIbHOCTH



IpU BBIOJHEHUM Y4YE€OHBIX, TO3HABATENBHBIX 33J]a4, BBIMOJIHEHUH XHUMHUYECKHX OSKCIIEPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMIJICHHUSI K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B IPOLIECCE ITOM
yueOHOH N1esATeNbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IMOBEIECHUE M IMOCTYNKH CBOMX TOBapHIIEH C
IIO3ULIMYA HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MTOCIIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEILECTBE U XMMHUYECKOM pEaKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKM M COCTABIJISIOIIME OCHOBY [UId IIOHUMAaHUS CYIIHOCTH
Hay4YHON KapTHHBI MHpa, MPEACTaBIE€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTUS IPUPOJBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHON CPENOM, O POJIM XMMHUHU B O3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIpaBJICHHbIE Ha IIOJyYEHHWE HOBBIX 3HAHMM 110 XHMHUH,
HEOOXOAUMBIE Ui OOBSICHEHUS HAONIOAeMBIX IPOIECCOB M SBICHHH, II03HABATEIILHOM,
MH(GOPMALIMOHHON M YMTATENIbCKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSITEIBHON pabOThI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPaTypod, JOCTYHHBIMH TEXHHYECKUMHU CpPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOIOTUH;

UHTepeC K OOyuYeHHIO M IIO3HAHUIO, JI0003HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTBH K
caM000pa30BaHMIO, MPOEKTHOM M MCCIEeN0BATEIbCKON JESITEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU JKU3HM, OTBETCTBEHHOI'O OTHOILIEHHUs K CBOEMY 3I0POBBIO, YCTAHOBKM Ha
3JIOPOBBIN 00pa3 KMU3HU, OCO3HAHUE TOCIICACTBUN M HETPUSATHE BPEIHBIX MPUBBIYCK (YHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIOJIeHUsI TpaBuUi O€30IIaCHOCTU MpHU
00palleHnu ¢ XUMUYECKUMHM BEIIECTBAMU B OBITY U pEeaJIbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEpeC K MPAaKTUUYECKOMY M3yYeHMIO Npodeccuil U Tpyaa pa3inyHoOro poja, yBaxkeHue K Tpyay
U pe3yabpTaTaM TPYIOBOH AEATEIBLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUs NMPEAMETHBIX 3HAHUN
10 XUMHUH, OCO3HAHHBIM BHIOOP MHJMBUIYaIbHOW TPACKTOPUHU MPOAOIIKEHUST 00pa30BaHUs C YUETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHenrHo mpodeccuoHaabHON JESTETPHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
a/1IalTPOBAThCA B MpodeccnoHalbHOM cpee;

6) IK0JIOTHYECKOTO BOCTIHTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLIEHUE K MPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ CyIeCTBOBaHUS, TOHUMaHUE IIEHHOCTH 370pOBOro U 0e30macHOro oopasa *HM3HH, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (DHU3MUECKOMY U ICUXHWYECKOMY 3/10pOBBIO, OCO3HAaHHME ILIEHHOCTH
coOroieHHsl TpaBUl 0€30MacHOrO MOBEJACHUS NMpU pabdoTe C BEIIECTBAMHU, a TAKXKE B CUTYalLUSX,
YIPOXKaKMUX 3J0POBBIO U JKU3HU JIFOCH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJy4daeMmble MPU H3YYEHUU XUMHUH, Ui PELIeHUs 3a/aad,
CBA3aHHBIX C OKPYKAOIIEW NMPUPOJTHON CPEIOH, /IS MOBBIIIEHHUS YPOBHS YKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHMA TIO00ATBHOIO XapaKTepa JKOJOTMUYECKUX MpoOIeM M MyTel UX pEeIIeHUs MOCPEICTBOM
METOJIOB XMMHH, KOJIOTMUECKOIO MBIIIJIEHHS, YMEHUS PYKOBOJACTBOBAaThCS MM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3YyJIbTaTOB BBIICISIIOT 3HAYUMBIE IS (OPMHUpPOBAHUS
MHUPOBO33pEHHUs O0OIleHayYHbIe MOHSATHS (3aKOH, TeOopus, NPUHLHUI, TUIMOTe3a, (akKT, CHUCTEMa,
MPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOphIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THUX MpeAMETOB (OpMHpPOBAThH MPE/CTABICHHUE O
LEJIOCTHOW HayyHOM KapTHUHE MHpa, U YHHUBEpCajJbHble Y4eOHBbIE IeHCTBUS (TIO3HABATEIbHBIE,



KOMMYHHUKATHBHBIC, PETyJIATUBHBIE), KOTOpble oOOecrneynBaloT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS [PU OCBOCHUM 3HAHUM: PacKpbIBATh
CMBIC XMMHUYECKUX MOHATUHN (BBIICIATh UX XapaKTepHbIe NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMU TOHSATUSMHU), UCIHOJb30BaTh MOHATHS IJi1 OOBSICHEHHS] OTIENbHBbIX (DAKTOB U SIBJICHMUIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUIS KIACCH(PUKAIUU XUMUYECKHX BEIIECTB U XHUMHUYECKUX
peakuuii, ycTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIY OOBEKTaMH H3Y4YEHHUS, CTPOUTH
JIOTUYECKHE paACCyKJeHUs] (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO aHAJOTUM), JeJiaTb BBIBOJABI U
3aKJIFOYEHUS;

yMEHUE TMPUMEHSTh B TNIpOLIECCe MO3HAHUSA MOHATHS (NPEJAMETHBbIE M MeETaIlpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIOJIb3yeMble B XHMHH, NPeoOpa3OBLIBATH ITUPOKO
MPUMEHSAEMbIE B XHMHUHM MOJICIIbHBIC TPEICTABICHUS — XWMHUYECKHM 3HAK (CHUMBOJI D3JIEMEHTA),
XxuMHuueckas (GopMmynia U ypaBHEHHE XMMHUYECKOH peakluy — MpU PEelIeHUH y4eOHO-T03HABATEIbHBIX
3a1a4, ¢ y4€TOM ATHUX MOJEJIbHBIX MPEACTaBICHUN BBIABIATH U XapaKTE€PU30BATH CYIIECTBEHHBIE
MPU3HAKU HU3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBISTH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBA3M U IMPOTUBOPEUMS B H3Y4YaeMBIX IpoLeccax M
SIBJICHUSIX.

ba3oBble ucciienoBare/ibCKkie JeHCTBUA:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TAKKE B
KAaueCTBE OCHOBBI JUIsi (DOPMHPOBAHHS THIIOTE3bI IO TPOBEPKE IMPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

MpUOOpeTeHHe OMbITa MO IJIAaHUPOBAHUIO, OPTraHHU3alMd U TPOBEACHHUIO YUYECHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM IMIPOIECCca, CaMOCTOSITENLHO MPOTHO3HPOBATH €ro
pe3ynbrat, (opMmynupoBaTh 0000IIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
WCCTIEI0BAHMS, COCTABIIATH OTUYET O MPOJIeTaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpATh, aHAIM3UPOBATh M HMHTEPIPETHPOBATH MHMOPMAIIMIO PA3IUYHBIX BUIOB U
dbopM mpencTaBieHUs, MOTYyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISpHAs JUTEparypa
XUMHUYECKOTO COJIepKaHMsI, CIPAaBOYHbIE TMOcoOUs, pecypchl VHTepHEeTa), KpUTHYECKH OIIEHHUBATH
MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TMPHUMEHSTh Pa3IMYHble METOABI M 3alpoChl MpHU MOMCKE M OTOOpe HMHbOpManuu u
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMIOJHEHUS Y4eOHBIX U TMO3HABATENBHBIX 3a/a4
OmpeAeNnéHHOro THIA, NPUOOpEeTeHHe OombiTa B 00JACTH HCIOJB30BAaHUS HWH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJECHHUE KYJIbTYpOl aAKTUBHOIO HCIOJIb30BAHMS Pa3JIMYHbBIX
MTOMCKOBBIX CHUCTEM, CAaMOCTOATEILHO BBHIOMPATh ONTUMANBbHYIO (DOpMY TpencTaBieHus HHGOPMAITHI
Y WITIOCTPUPOBAThH PEIIaeMble 3aa4l HECIOKHBIMH CXEMaMH, JuarpaMMaMu, APYruMu (HopMaMu
rpauKy ¥ UX KOMOMHAITUSIMU;

YMEHHE UCIONb30BaTh W AaHAM3UPOBATh B Tpollecce Y4YeOHOM U HCCIIeq0BATEIbCKON
JEeSTeNbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO XO3SiCTBa M TPAaHCIOpTa Ha
COCTOSIHHE OKPYKAIOLIEH TPUPOAHOM CPEJIBI.

KoMMmyHuKaTHUBHBIEC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHsSI 337aBaTh BOMPOCHI (B XOJe AWaNora U (Wiau) AUCKYCCUHU) TIO CYIIECTBY 0OCYXIaeMoi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHSI PEATIOKEHHOM 3a1a4;

YMEHHS TPEJCTaBISTh MOJYyYEHHbIE PE3yNIbTaThl MO3HABATEIbHON IESATENbHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; JejaTh MPE3CHTALUI0 Pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEPUMEHTA



(;mabopaTopHOro ombiTa, Ja00paTOpHON pabOTHI MO HCCIEAOBAHHIO CBOMCTB BEIIECTB, Y4€OHOTO
IIPOEKTA);

yMEHHUSI Y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW I1O3HABATEIBHOM W
MCCIIEIOBATEIBCKON JICATENILHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBAHUA MO3ULUN (00CyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBbIE LITYPMBI»,
KOOpJAMHAIMSI COBMECTHBIX JEHCTBUI, ONpe/eleHne KPUTEPUEB IO OLEHKE KauecTBa BbINOJIHEHHON
paboTHI U ApyTHE).

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHSL:

YMEHUE CaMOCTOSITEIbHO ONpPENENATh LEIu JACSITENbHOCTH, IJIAHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JICATEILHOCTh, BHIOMpPATh Haubosee
s deKkTHBHBIE CIIOCOOBI PENICHUs y4eOHBIX M MO3HABATEILHBIX 337a4, CAMOCTOSITEIbHO COCTABIISATH
WU KOPPEKTUPOBATh IPEUIOKEHHBIM AJITOPUTM JEWCTBUM IIPU BBINOJIHEHUU 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M pEAKUUsAX, OIECHHUBATH
COOTBETCTBHE IIOJIYYEHHOI'O pe3yJibTaTa 3asBJIICHHOW LIEJIM, YMEHHUE HCIIONb30BAaTh U AHAIN3UPOBATH
KOHTEKCTBI, [IPEAJIaraeMbl€ B YCJIOBUU 33JIaHUMN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylIbTAaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO  JaHHOW  (enepanbHO  paboyeil  mporpamMmoi,  BBIIEISIOT:  OCBOCHHBIC
00y4arolMMUCS HayuyHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUH, crierupudeckue A MpeaMeTHON
ob0nactu «XUMHUS», BUIBl JAEATEIHLHOCTH IO IMOJYYCHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluu,
PeoOPa30BAHUIO U TPUMECHECHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIUsX.

K xoniny o6yuenus B 8 kiiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YpOBHE JAOKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHUHA: aTOM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CIIOXKHOE BELIECTBO, CMECh (OJAHOPOAHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi [0S XMMHMYECKOrO 3JEMEHTa B COEAMHEHHM, MOJAPHBIH OO0BEM, OKCHJ, KHUCIOTA,
OCHOBaHHUE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XHMMHYECKas peakLHs,
KJaccu(UKalusl peakuuid: peakiUM COEIWHEHMs, pEeaKkIMM pa3JIOoXKeHUs, PEeaKIHUH 3aMelleHus,
peaknMu oOMeHa, PK30- U HHJIOTEPMHUYECKHE PEAKIMH, TEMIoBOH 3(p(deKkT peakuuu, sIpo aTroma,
ANIEKTPOHHBIA CIIOM aToMa, aToMHas OpOMTa b, pajuyC aroma, XMUMHUYEcKas CBs3b, INOJIIpHAs U
HEeMnoJisipHasi KOBaJIeHTHasl CBSI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PAacTBOpP, MaccoBas I0Js
BelecTBa (MMPOIICHTHAs KOHIIEHTpPAIIUs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH M NPUMEHSATh 3TU TOHATUS IPH
OIMCAaHUU BELIECTB U UX NPEBPALLECHUN;
UCMOJb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsI COCTaBieHHs (OpMyJ BEIIECTB U ypaBHEHUI
XUMHUYECKHUX PEaKIIMi;
OIpEeNIeNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OHHAPHBIX COEIMHEHMSAX, CTENEeHb OKUCICHUS
3JIEMEHTOB B OWHApHBIX COEJUHEHUSX, NPUHAIEKHOCTh BEIIECTB K OINpeneIEéHHOMY KIaccy
coeMHEeHN 1o (opmynaMm, BUJ XUMHYECKON CBSI3M (KOBAJIEHTHAs M MOHHAs) B HEOPTraHUYECKHUX
COETMHEHUSIX;
packpsiBaTh cmbicia [lepuogmueckoro 3akona J[. M. MeHneneeBa: JeMOHCTpUPOBATh MMOHMMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JJIEMEHTOB OT UX MON0KeHUs B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO
y4eHus, 3aKkoHa ABOraapo;



ONMHUCHIBATh M XapakTepu3oBarTh TabmuuHyo Qopmy Ilepmoamueckoil cHUCTEMBI XMMHUYECKHUX
AJIEMEHTOB: pPa3NUyaTh TOHATHS «TJaBHasg moxarpymmna (A-rpymnma)» u «mobounas moarpynmna (b-
IpyIIa)», Majible U OOJNbIINE HEPUObl, COOTHOCUTh O0O3HAYCHMS, KOTOPBIE MMEIOTCS B TaOIUIle
«Ilepuognueckass cucrema xumudyeckux dsiemeHToB JI. WM. MeHueneeBa» € 4YHMCIIOBBIMHU
XapaKTepUCTHUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sjipa, oOliee 4ucio
AJIEKTPOHOB U paclpeiesieHue UX 0 ANEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XUMHUYECKHUE SJIE€MEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUYECKHE peakuuu (1o
YHCIy U COCTAaBY YYacCTBYIOIIUX B PEAaKIIMH BEILIECTB, 110 TEIIOBOMY 3P eEKTy);
XapaKTepu3oBaTh (OMHCHIBATh) OOLIME XHWMHUYECKHE CBOMCTBAa BEIIECTB pA3IUYHBIX KIIACCOB,
IIOATBEPKJas ONUCAHUE IIPUMEPAMM MOJIEKYJISAPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peaKuuii;
IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa, BO3MOKHOCTHU
MIPOTEKAHUs XUMUYECKUX NIPEBPAILECHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYMCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcCChl BEILECTB, MAaCCOBYIO [OJIIO
XMMHUYECKOT0 3JIeMeHTa 10 hopMylie COeTMHEHUS, MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl 10 YPAaBHEHUIO XMMUYECKOMN peaKkiuu;
MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIBHOCTU — AaHAJIW3 U CUHTE3, CpPaBHEHHUE,
00001IeHre, CUCTEMAaTH3AINIO, KIacCU(UKAINIO, BBISIBICHUE TPHYUHHO-CIICACTBEHHBIX CBA3CH — IS
M3y4YEHUsl CBOMCTB BEIECTB M XMMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHBbIE METOJbI ITO3HAHMS —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH );
CJIEIOBaTh MPaBUJIaM I0JIb30BAHUSI XUMUYECKON MOCY 101 U 1a00paTOpHBIM 000pYIOBAaHUEM, a TAKKE
mpaBWwiiaM oOOpalleHusi C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH [0 BBITOJIHEHUIO
71a60PaTOPHBIX XUMUYECKHUX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C ONPEAENEHHOW MaccOBOW [0Jiell PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMUYECKHUE DKCIIEPUMEHTHI 10 PACIO3HABAHUIO PAaCTBOPOB
IEJI0YEH M KUCTIOT C MOMOIIBI0 HHIANKATOPOB (JTaKMyc, peHoI(TalenH, METUIIOPAaHK U APYTHE).

K xoniy oOyuenus B 9 kiiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHN: XMMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHHMOH, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJEHTHOCTH, JJIEKTPOOTPHULIATEIILHOCTD,
CTENEHb OKMCIICHMS, XMMUYECKas PeakiMs, XMMHUYecKasl CBs3b, TEIUIOBOM 3(h(deKT peakuuu, MoJb,
MOJISIPHBIM  00BEM, PpacTBOp, 3JEKTPOJIUTHI, HEIIEKTPOJIMTHI, 3IJIEKTPOIUTHYECKAs JUCCOLUAIINS,
peakiMu HOHHOIO OOMEeHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HeOoOpaTHMble
peakyu, OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLINN, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEpPHOCTb, XHMMHUYECKass CBSI3b (KOBaJIEHTHas, HWOHHas,
MeTaJIJIN4ecKasi), KpUcTajinyeckasi pemeéTka, KOppo3us METaJlIOB, CILJIaBbl, CKOPOCTh XHMHUYECKOU
peakuuu, npeaenbHo qonyctuMmas konuentpanus [1/IK Bemectna;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMMUYECKHX TMOHATUM M HPUMEHSITh 3TH TOHSATHUS TPHU
OIMCAHUU BEUIECTB U UX IIPEBPAICHUN;
UCMOJb30BAaTh XMMHYECKYI0 CHMBOJIUKY JJIsi COCTaBleHUS (OpMyJd BELIECTB U ypaBHEHHUH
XUMHUYECKUX PEAKIUH;
ONPEIENATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKHUX DJIEMEHTOB B COCIMHEHUAX Pa3IUYHOIO
coCTaBa, NMPUHAIEKHOCTh BEIIECTB K OINpEeAeIEHHOMY KIJIacCy COEIMHEHUN 1Mo Qopmyiam, BUJ
XUMHUYECKOHN CBS3M (KOBaJleHTHAasl, HOHHAs, METAIJINYECKasl) B HEOPTraHUYECKUX COCAMHEHUSIX, 3apsij
MOHA TI0 XUMUYECKOU (opmyIie, XapakTep cpeibl B BOJHBIX pacTBOPAaX HEOPTaHWYECKUX COEIUHEHUH,
THI KPUCTAINYECKON pEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBath cMblca Ilepuoanueckoro 3akona [[. . MeneneeBa 1 1eMOHCTPUPOBATH €TI0 IOHUMAHUE:
ONHUCHIBaTh M XapakTepu3oBarh TabmuuHyo Qopmy Ilepmoamueckoil cHUCTEMBI XHMHUYECKHUX
AJIEMEHTOB: pPa3IUyaTh TOHATUS «TJaBHas moiarpynmna (A-rpynma)» u «mobouyHas mnoarpymma (b-



rpynma)», Majible W OONbIINE TEPUOABI, COOTHOCHTH OO0O3HAUEHUS, KOTOpPHIE HWMEIOTCS B
MEePHOANYECKON TabnmuIle, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS AaTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsif siApa, OOIIee YUCIIO AJICKTPOHOB U PACHIPECIICHUE UX TI0 AJIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB JIEMEHTOB M UX COCIUHEHHUH B
npejienax MajbIX MEPUOJ0B U INIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUYECKHE peakuuu (1o
YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 H3MEHEHHUIO
CTETEeHEW OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CrieNU(PUISCKUE XUMHUECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, TMOJTBEpPXkAasi ONUCAHUE TpPUMEpPaMU  MOJEKYSIPHBIX W  HMOHHBIX  ypPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJISITh YPABHEHUS AJICKTPOJUTUUYECKON TUCCOLMAIIMM KHUCIOT, IIEJoYeld WU COJIeH, MOJHBIE U
COKpalIéHHbIC ypaBHEHHUs peaKluid HOHHOrO OOMEHa, ypaBHEHHUS peakiui, MNOATBEPKIAOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOTO OallaHCca 3TUX PeaKlnid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUs
XUMHUYECKUX MPEBPAIICHUM B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XHUMHAYECKOT0 AJIEMEHTa 10 (POpMyJie COSIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOINUTH
pacy€Thl O YPAaBHEHHUIO XMMHUYECKON peaKIlnu;

coOII0aTh MPaBHIIa MOJIb30BAHUS XUMUYECKON TOCYI0M U 1a00opaTOpHBIM 000PYAOBAHUEM, a TAKKE
mpaBwia OOpalieHus ¢ BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMH 10 BBIIOJHEHUIO
71a60PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa
U YTJIEKHUCIIOTO Tasa);

MPOBOJIUTH PEAKIINH, MOATBEPKIAIOIINE KAaYeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOIUI-, KapOoHat-, pocdar-, cunukar-, cyiabhar-, THAPOKCHUI-
WOHBI, KAaTUOHBI aMMOHUSI M MOHBI M3YUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAx
HEOPTraHUYECKHUX BEIECTB;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITENIBHOCTU — AaHAJIW3 U CUHTE3, CpPaBHEHUE,
0000111eHIe, CHCTEMATH3AIUIO, BBISIBJICHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3E€H — /ISl M3YYEHUS CBOWCTB
BEIIECTB M XUMHYECKHX pEaKIMi, €CTeCTBEHHO-Hay4YHbIE METOIbl MO3HAHUS — HaOIOIEHHE,
U3MepeHue, MOICTTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbBIN U MBICIICHHBIH).

o COJIAEPXAHME OBYUYEHMUA

)

¢ S8 KJIIACC

e IlepBoHauajbHbIe XMMUYECKHE TOHATHUSA

o IIpenmer xumuu. Posib XuMHM B )KM3HU YeJIOBEKAa. XMMUS B CUCTEME HayK. Tena U BellecTBa.
dusnueckue CBOWCTBa BeELIECTB. ArperaTHoe cOcCTosiHME BemlecTB. lloHsitTue o Mmertonmax
Mo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3ieieHust cMeceit.

e ATOMBI U MOJIEKYJbl. XUMUYECKUE 3IeMEHTbl. CUMBOJIBI XUMUYECKUX 3JeMeHTOB. [IpocThie n
CJIOXKHBIE BElIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

o Xumunueckas (opmyna. BareHTHOCTP aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH TIOCTOSHCTBA
coctaBa BemlecTB. OTHOcUTENbHAsE aTOMHas Macca. OTHOCHTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 10JIsI XUMHAYECKOT0 JIEMEHTA B COSTMHECHUM.

e KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBsI3b KOJIMUECTBA, MacChl M 4YHcCiia
CTPYKTYPHBIX €IUHHII BeliecTBa. Pacuérel mo hopMynamMm XMMHUUECKUX COCAMHEHUH.



@u3nyeckue M XUMUYECKHE SBJICHMS. XHMHMUYECKas peakuus U €€ TNpU3HAKU. 3aKOH
COXpaHEHMs MAcChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kitaccuukanys XuMUIECKUX peakuil
(coenrHEHUSI, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH NOCYJOH, IpaBWiIaMu paboThl B JIaOOpaTopuu U HpuéMamu
oOpanieHuss ¢ 1a00paTOPHBIM 000pPYIOBaHMEM, M3ydEHHE M ONMCaHUE (PU3MUECKUX CBOWCTB
00pa3lioB HEOPraHWYECKUX BELIECTB, HaOMIOJeHHE (QU3NYecKuX (IUIaBIEHUE BOCKA, TasHUE
Jb/1a, pacTUpaHUE caxapa B CTYIKe, KHIICHHE M KOHJAEHCAIMs BOJbI) U XUMUUYECKHX (TOpeHHe
CBEYM, IPOKAJUBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBHUE Mejla C KUCIOTOW) SIBJICHUH,
HaOJI0ICHNE U ONHMCaHUe MPU3HAKOB MPOTEKaHU XUMHUECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3auMoJieiicTBue xkene3a ¢ pactBopoMm coiu menu (II), m3ydenume cmocoOoB
paszfeneHus cMmeceil: ¢ IOMOIIbIO MarHuta, (UIBTPOBAaHHWE, BbIAPUBAHUE, JUCTUILIALMS,
xpomarorpadus, NpPOBEJCHHE OUYUCTKM IIOBAapE€HHOM CcOlM, HAOMIOJEHHEe U OIMCaHHE
PE3YJIBTaTOB IPOBEIEHUS OIIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHHS MacChl, CO3/IaHUE
MoJiesIel MOJIEKYI (IapOCTEPIKHEBBIX ).

Baxneiimue npeacraBuTe/ M HEOPraHMYeCKUX BeleCTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopon — 3/1€eMEHT M MPOCTOE BELIECTBO.
Haxoxxnenue kucinoposa B mpupoe, Gu3nuecKue 1 XUMUYECKHE CBOMCTBA (PEaKIIMK TOPEHUS).
Oxcunpl. Ilpumenenne xucimopona. CrocoObl MONydeHHs] KHUCIOpoAa B JIA0OpaTOpUH U
npombIieHHOCTH. KpyroBopoT kuciopona B npuponae. O30H — atoTportHasi MOIUpUKAIHS
KHCIIOpO/1a.

TennoBoil 3pdexT XUMHUYECKOW peakluHu, TEePMOXMMHUYECKHE YpaBHEHUS, 3K30- H
SHAOTEPMHUUYECKUE DPEAKIUHU. TOIUIMBO: Yrojib W METAaH. 3arps3HEHUE BO3AYyXa, YCHIIECHUE
MapHUKOBOTO P deKTa, pa3pyLIeHHe 030HOBOT'O CIIOA.

Bogopon — anemeHT 1 mpoctoe BemiecTBo. HaxoxxieHue Bojoposa B npupoje, hpusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI Noay4yeHus. KucioTs! u comu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue CBOMCTBA BOAbl. Boma kak pacrBoputens. PactBopel. HacblnieHHbsle u
HEHACBILICHHBIE PacTBOpPHI. PacTBOpUMOCTh BewecTB B Boje. MaccoBasi 10y BELIECTBA B
pactBope. XuMHUecKHe cBolcTBa BoAbl. OcHOBaHMs. Poab pacTBOpOB B MpHUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Bozbl B Ipupone. 3arpsA3HeHHe NpUpPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanuss Heopranuueckux coenuHeHuit. Oxcuapl. Kiaccudukamuss  OKCHIOB:
cojeoOpasyomue (OCHOBHBbIE, KHUCJIOTHBIe, aM{@oOTepHblE) U  HecoJeoOpas3yrolue.
Homenkmarypa okcuaoB. @Pusznueckue W XUMHYECKHME CBOWCTBa OKCUIOB. I[lomydenue
OKCH/JIOB.

OcHoBanus. Knaccupukanuss OCHOBaHMM: IIETOYM W HEPaCTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBaHui. Pu3nueckue MU XUMUYECKHE CBOMCTBA OCHOBaHWi. [lomyuyenue
OCHOBaHUM.

Kucnorsl. Knaccudpukanus xucnor. Homenknarypa kucior. Pu3uueckue M XUMHYECKUE
cBoricTBa KUCIOT. Psan akruBHocTH MeTtaiuioB H. H. bekerosa. [lonydenue kucior.

Comun. Homenknatypa coseil. @u3nueckue 1 XUMAYECKHe cBoWcTBa cosel. [lomydenne comnen.
['eneTnueckas CBI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIIPEJENIEHUE COJEpKaHUsl KHUCIOpPOAa B BO3/AyXe, IOJIydeHHE, COOMpaHHe,
pacrio3HaBaHME W WM3YYEHUE CBOWCTB KHCIIOpOJa, HAOIIOJEHUE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOAOM U YCIIOBHUSI BOSHUKHOBEHHS M MPEKpaIeHHsI TOpeHus (Ioxkapa), 03HAKOMJIEHUE C
o0pa3liaMu OKCHJIOB M OIMCaHME WX CBOWCTB, MOJy4E€HHE, COOMpaHME, PACHO3HABAHUE U



M3y4eHUEe CBOMCTB BOJOpoja (ropeHue), B3aumojeiictBue Boaopona ¢ okcupom meau (I1)
(BO3MOXKHO HMCIIOJIb30BaHKE BUEOMATEPUAIOB), HAOIIOCHHE 00Pa31IoB BEIIECTB KOJIMYECTBOM
1 Mounb, uccnenoBaHre 0COOCHHOCTEH PAaCTBOPEHHUSI BELIECTB C PA3IUYHON PAaCTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBIE BOJbl C MeTallaMd (HAaTpHeM U KajibleM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE 00pPa3ll0B HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJt0/IeHne U3MEHEHHS] OKPacKW MHAMKATOPOB B PACTBOPAX KHUCIOT M LIEJIOYEH, U3yuyeHUe
B3aumoeiictBus okcuna meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI, KHUCIOT C METajllaMu,
peaKkuuii HEUTpaU3aluM, ITOJYYCHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajula JAPYIMM H3 pacTBOpa COJIM, pELIEHHE JSKCIEPUMEHTAIbHBIX 3a4ad4 II0 TeMe
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUNY.

Hepuoguveckuii 3akoH u Ilepumoamyeckas cucrema xumMu4yeckux 3viemenros JI. MH.
Menpeieena. Crtpoenue aATOMOB. XumMuueckas CBSI3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUHA

[lepBble MONBITKM KIACCU(PUKANUU XUMHUYECKHX 3JeMEHTOB. [IoHSATHE O Tpymmax CXOTHBIX
ANIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOreHbl, HHEPTHBIC TIa3bl).
DIeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepnonnueckas cucrema xumudeckux snemeHToB /. M. Menneneesa.
Koportkonepuoanast u anuHHONEeproaHas (opMbl lleproanyueckoil CHUCTEMBl XHMHYECKUX
anemenToB [J[. WM. Menneneesa. Ilepuonbl m rpynnel. @U3MYECKUME CMBICH IOPSAKOBOIO
HOMEpPa, HOMEPOB IEPUOJIA U TPYIIIIBI AIIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sjaep. M3otomnbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obOonouek atoMoB mepBbix 20 xumuueckux odnemeHToB I[lepuoamueckoit cuctemsr [l
N. MenneneeBa. XapaKTepucTUKa XUMHUYECKOI'O DJJIEMEHTAa IO €ro IOJIOKEHUIO B
[Tepuoanueckoit cucreme /I. 1. Menzaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS pPajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJJIMYECKUX CBOMCTB 10 TPyIIaM U MEepUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuUTHUS Hayku U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakJaHUH.

Xumudeckas cBs3b. KoBaneHTHas (MONspHAs U HEMOJSIPHAsI) CBSI3b. DIEKTPOOTPULIATENHHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakluu. [Ipouiecchl OKuciaeHus: u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe o0pa3loB BELIECTB METANIOB U HEMETAJUIOB, B3aUMOIEHCTBHUE THIPOKCHIA LINHKA C
pacTBopaMH KHUCJIOT U IIeJ0Yei, MPOBEIEHUE OIbITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PeaKIUil (TOPEHHE, PEaKIUU Pa3IoKEHUs, COSIMHEHMUS).
Mesicnpeomemmunie céazu

Peanuzarust MeXIpeAMETHBIX CBSI3€M MPU U3YYEHUU XUMUU B 8 KJIACCE OCYILIECTBIISIETCS Yepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHMA, TaK W TMOHSATHH, SBISIOIIMXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OOmre ecTeCTBeHHO-HAYYHBIC MOHSATHS: HAYYHBIN (hakT, TUIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CUHTE3, Kiaccuukanus, MNEepUOJUYHOCTb, HAOJIOJIEHUE, OSKCIIEPUMEHT, MOJEIUpPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: wmarepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWUT, H30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUECKUN 3apsll, BELIECTBO, TeJI0, 00bEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3NUYECKUE BEIUYUHBI, CIUHUIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBbIE TOPOIBI, IMOJE3HbIE HCKOMAeMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakuust

Ilepnoanueckuii 3akoH. Ilepuoanueckas cucreMa xuMudeckux ieMeHTos 1. M. Menneneesa.
CrpoeHne aTromMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMYECKHX JJIEMEHTOB IIEPBBIX
TpEX MEPUONIOB, Kalus, KaJblUs U UX COCINHEHUN B COOTBETCTBUHU C IIOJIOKEHUEM IJIEMEHTOB
B [leprognueckoii cucTreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUIbl XUMHMUYECKON CBsi3U. THIIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOM PEMIETKH M BUAA XUMHUYECKOH
CBS3HU.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIIIUXCSL K PA3JIMYHBIM KJlaccaM HEOPraHMYECKUX COEIUMHEHUM, Ie€HEeTUYecKas CBS3b
HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XUMHYECKMX peakUMid MO Pa3IMYHbIM IpU3HAKaM (M0 YHUCIYy M COCTaBY
Yy4YacTBYIOIIMX B pPEAaKLUU BEILECTB, MO TEIJIOBOMY 3(QeKTy, M0 HU3MEHEHHIO CTerneHen
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO YYacCTHIO KaTaliu3aropa). JK30- U
SHAOTEPMUUYECKNE PEAKIIMH, TEPMOXHUMHUUYECKUE YPAaBHEHUSI.

[lonsiTue o ckopoctu xumuyeckoi peakuuu. [loHsiTHe 00 0OOpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakuusx. [IoHATHEe O TrOMOreHHbIX U TeTeporeHHbIX peakuusx. llonarue o
karanu3e. Ilonstue o xumuueckoM paBHOBecHHM. DakTOphl, BIUAIOLME Ha CKOPOCTh
XMMHMYECKON PEaKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.
OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM, OSJEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENNBbHON peakunuu. COCTaBIEHUE YpAaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 37IEKTPOIUTUYECKONH TUCCOLMALUU. OJNEKTPOJUTHI M HEdNEKTPOIUTHL. KaTnosl,
aHUOHBI. MexaHu3M JAMCCOIMAllMM BEIIECTB C Pa3IMYHBIMU BHUJIAMH XHMHUYECKOW CBSI3U.
Crenenb aucconuanyy. CUIbHBIE U CIIa0bIe AJIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YcioBHsI NMPOTEKaHMsI peakUUMid HOHHOTO OOMEHa, MOJIHbIE W
COKpalI€HHbIE HOHHBIE YpaBHEHMs peakiuii. CBONCTBA KUCIOT, OCHOBAHUN M COJIEH B CBETE
NPEJCTaBICHUNA 00 3JIEKTPOJMTHUECKONW Iucconuannu. KadecTBeHHbIE PEaKklUd Ha HOHBI.
[TonsTHE O THAPONM3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEIISIMA KPUCTAJUINYECKUX PEIIETOK HEOPraHMUECKHUX BEIIECTB — METAJNIOB
u HeMmeTauloB (rpaduTa M anMmasa), CIOKHBIX BEUIECTB (XJIOpHUJA HATpusi), HCCIeI0BaHUE
3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIUH OT BO3ACHCTBUS pa3IMYHbIX (DaKTOPOB,
HCCIIEA0BAHUE DIIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, IPOLECCAa JTUCCOLMALNUA KHUCIOT,
miesnioueid M cojiell (BO3MOKHO HCIIOJIb30BAHME BHUJAEO MAaTEpHalioB), MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKK MPOTEKaHMUs peakluii MOHHOro ooMeHa (oOpa3oBaHHE Ocajka,
BbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OINBITOB, MIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (rOpeHne, peakiuy pas3sioKeHHs, COSTUHEHNUs), paclio3HaBaHue
HEOPraHMYECKHUX BEIECTB C IOMOIIBI0 KAayeCTBEHHBIX pPEAKUUIl Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hemerayuibl M MX cOeJHHEHHA

OOmiast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsS] aTOMOB, XapaKTE€PHbBIE CTENEHU
okucieHus. CtpoeHne u (pu3nYecKre CBOWCTBA MPOCTHIX BEUIECTB — rajloreHOB. XUMUYECKHE
CBOMCTBa Ha NIpUMEpe XJopa (B3aMMOJCICTBHE C METallIaMHM, HEMETaJUIaMHU, LIEIO0YaMH).



XnopoBogopoa. ComnsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, IOIY4YEHHE, IPUMEHEHHE.
JleiicTBHE XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M 4ejOBeKa. BakHeWlne XIJIOpHUIbl U HX
HaXO0XJAECHHUE B IPUPOJIE.

OOmast  xapakrepuctuka 31eMeHTOB VIA-rpynmbl.  OcOOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKkTepHble CTereHu okucieHus. CTpoeHue U (pu3MUecKue CBOHCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPOIIHBIE MOJU(PHUKALIMN KUCIOPOa U cepbl. XUMHUECKUE CBOICTBA
cepel. CepoBoJOpOJ], CTpOoeHUE, (pu3nueckue W XuMuueckue cBoiicTBa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas KHcaoTa, (pU3nUecKue U XUMHUYECKUE CBOICTBA
(oOmme Kak TpeACTaBUTENS Kiacca KHCIOT M creruduueckue). XUMHUYECKUE PEaKIty,
JeKaIlie B OCHOBE MPOMBINUIEHHOTO CHOCo0a TMOJIy4eHHsI CEpHOM KHUCIOTHL. [IpumeneHue
cepHOi KuCIOTB. CoONM CEepHOM KHCIOTHI, KAayeCTBEHHAs peakius Ha Cyiab(parT-uoH.
Haxoxnenue cepbl U €€ COEAMHEHHUN B NpUpoAe. XHUMUYECKOE 3arpsA3HEHUE OKpPYKaroulen
Cpezbl COEAMHEHUSIMU Ccepbl (KUCIIOTHBIE JT0KIM, 3arps3HEHNE BO31yXa U BOJOEMOB), CIIOCOObI
€ro NpeoTBpaIleHHs.

OOmast  xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTM  CTPOEHUSI  aTOMOB,
XapaKTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEHUEe B Npupojae, (QU3HUECKue u
XUMu4eckue cBoiictBa. KpyroBopor asora B mnpupose. AmMuak, ero Qusnueckue u
XMMHAYECKHE CBOMCTBA, TMONydeHHe W mpuMeHeHue. Coiau aMMOHHS, MX (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peaklus Ha MOHBI aMMOHMS. A30THas
KHCJIOTa, €€ TOoJy4YeHue, (pU3NUecKne M XUMHUYECKHEe CBOWCTBa (0OOLIME Kak MpEeACTaBUTEIsS
KJlacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH aMMOHUSI B Ka4eCTBE
MHUHEpAIbHBIX YyA00peHui. XUMHUYEecKoe 3arpsi3HEHHE OKpY’Karolled cpeabl COeAMHEHUSIMU
a30Ta (KUCIIOTHbIE JTOKAM, 3arpsA3HEHUE BO3/1yXa, MOYBBI U BOJI0EMOB). Pochop, amoTponHbIe
Moaudukammu ¢ocdopa, dusmueckne u xummuueckue cpoictBa. Oxcupa ¢ochopa (V) u
¢dochopras kucnora, GuUMUECKHEe U XHMHUYECKHE CBOMCTBa, MojdydeHue. lcmoiab3oBaHue
(docdaToB B kKauecTBE MUHEPAIbHBIX YAOOPEHUH.

OObmass  xapakrtepuctuka 31eMeHTOB [VA-rpynmnbel.  OCOOEHHOCTH  CTPOEHMsSI  aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHUS. YTJIEepOJl, alFIOTPOIIHbIE MOAU(PHUKALIMHN, PACIIPOCTPAHEHUE
B Tpupojie, (u3MUEeCKue M XUMUYECKHe CBOMcTBA. AncopOuusa. KpyroBopor yriepoma B
npupoje. OKcHIbl yriaepona, X (pU3NUecKue U XMMUYECKHE CBOMCTBA, JeicTBUE Ha KHUBbBIE
OpPraHu3MBbl, MOJY4YEHHE U NPUMEHEHHE. DKOJOrMYECKHe MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yrinepoza (IV), runoresa rio6anbHOro MOTEMJICHUs KJIMMaTa, MapHUKOBBINA 3 dekT. YroapHas
KHUCIOTa M €€ COJM, UX (U3NYECKHEe U XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U IMPHUMEHEHHE.
KauecTtBenHnas peakuust Ha kapOoHaT-nOHBL. Vcnonab3oBaHue kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepoja
(MeraH, 9TaH, OSTWUJIEH, AalleTUJIEH, 3TaHOJ, MJIHLEPHH, YKcycHas Kkuciora). IIpuponnsie
MCTOYHHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOJHBINA Ta3, HE(PTh), MPOAYKTHl HUX MEepepadOTKU
(OeH3uH), UX poiab B OBITY W NPOMBIIICHHOCTH. lloHATHE O OWMOJOTMYECKH Ba)KHBIX
BEIIECTBAX: XHpax, OeJKax, yrieBoJaXx — M UX POJM B XXKU3HU ueloBeKa. MaTepualibHOE
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COEAMHEHU.

Kpemuuii, ero ¢uznyeckre 1 XMUMUYECKHE CBOMCTBA, NOJIy4YeHUE U npuMeHeHue. CoeMHeHus
KpeMHus B mpupoje. Obuue npeacrasienus o0 okcuae kpemuus (IV) u kxpeMHHEBOH KHUCIOTE.
Cunukatel, UX HUCIOJb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxxHeiine cTpouTeIbHbIE
MaTepuasbl: KepaMHuKa, CTEKJIO, ILIEMEHT, OeToH, xeye300eToH. [Ipobrembl OGe3omacHOTro
HCIOJIb30BAHUS CTPOUTENLHBIX MaTEPUAJIOB B IOBCETHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenm:

u3yueHue oO0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, NPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOJIIOJCHUE MPU3HAKOB UX MPOTEKAHMUS, OIBITHI,



oTpaxkariue (GU3NYecKue U XMMHUYECKHUE CBOMCTBA TAJIOTEHOB U MX COCIUHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUACOMATEPUATIOB), O3HAKOMJICHHE C OOpa3lamMu XJIOPUIOB (TaJOTEHUIOB),
O3HAKOMJICHHE C oOpasmamMu cepbl M €€ COeOUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HaONIOJEHUE Tpolecca OOYIJIMBaHMA caxapa TOJA  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3y4YeHUE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEPHOI
KHCIIOTBI, IPOBEJICHIE Ka4eCTBEHHON peakluu Ha Cynb(arT-uoH U HAOIIOACHHE MpU3HAKA e&
MIPOTEKaHUs, O3HaKOMJIEHHE C (PM3UYECKUMHU CBOMCTBAMU a30Ta, (ocdopa U UX COeIUHEHUI
(BO3MOXXHO HCITOJIb30BaHHWE BHUICOMATEPUATIOB), o0Opa3naMud a30THBIX H  (ochopHbIX
ynoOpenuii, monydeHue, coOupaHHe, pacIO3HABAHHE W W3YYCHHE CBOHCTB aMMHAaKa,
MIPOBEJICHUE KAYeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-HoH ¥ U3YUCHHE MTPU3HAKOB
UX NPOTEKaHMs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI ¢ MEJIbIO (BO3MOXKHO
WCIIOIb30BaHUE BHUICOMATEPUAIIOB), M3yUYE€HHUE MOJEIEeH KPUCTAIUIMYECKUX PEHIETOK ajiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHUE C MPOIECCOM aJcOpOIUU PACTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM  YIJIEM M yCTPOWCTBOM  MPOTHBOrasa, IOJNy4YeHHe, coOupaHue,
pacro3HaBaHUE U M3Yy4YEHUE CBOWCTB YIVIEKUCIIOrO Ta3a, MIPOBEICHHE KAYECTBEHHBIX PEaKLUN
Ha KapOOHAaT M CUJIUKAT-UOHBI U H3Y4YCHHE MPU3HAKOB HUX IMPOTEKAHHs, O3HAKOMIICHUE C
MPOAYKLIHMEH CHIMKATHOW MPOMBIIIJIEHHOCTH, PEHIEHUE HKCIIEPUMEHTAIbHBIX 337a4d [0 TeMe
«BaxHelme HeMeTaJUIbl U UX COEIUHEHUS).

MeTaiibl M UX COeAMHEHUS

OO6mrast xapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HMX TOJIOKEHUS B
[lepnonnueckoin cucremMe xumudeckux anemeHToB [I. M. MenneneeBa U CTpoeHUsI aTOMOB.
Crpoenue metawioB. Metamnnyeckas CBsi3b M METAJUIMYECKAsh KPUCTAJIMYECKas PEHIETKa.
DNEeKTPOXUMHUYECKUN Pl HanpspDKeHUH MeTamwioB. DuU3MUecKue M XUMHUYECKHE CBOWCTBA
MeTaiioB. OOmue crnocoOb! mosyuyeHus: MeTaioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CHocoObI 3amuUThl UX OT Koppo3uu. CrmaBel (CTanb, YyTryH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHUE B OBITY U TIPOMBITIIVICHHOCTH.

[[lenounble MeTayuIbl: TMOJOXKEHUE B llepmogmyeckoil cUCTEME XMMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa, CTpOEHUE UX aTOMOB, HaxOXAeHUE B mpupoje. PU3NYECKHUE U XUMHUYECKUE
cBOlicTBa (Ha mpuMmepe HaTpuss W Kajaus). OKCHABI M THUAPOKCUIBI HATPHUS M KA.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COETMHEHUI.

[llemoyHO3EMENBHBIE METAJUIBI MATHUM M KaJbLM: MOJjokeHue B Ilepuoamueckoil cucreme
xuMmuueckux aneMeHToB [[. M. MenzaeneeBa, cTpoeHHe UX aTOMOB, HaXOXIECHHUE B IPUPOJE.
dusnueckrue U XMMUYECKHNE CBOWCTBA MarHus U Kanblus. BaxkHelllne coequHEHUs KalbIus
(oxcum, ruapokcuI, cosr). JKECTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHH .

Amomunuii: mnonoxenne B Ilepuogmdeckoil cucreMe  XMMHYECKHMX  dnemMeHToB /1.
W. MenaeneeBa, CTpO€HME aTroMa, HaxokaeHue B mnpupoje. Duznyeckue M XUMHYECKHE
cBolcTBa amtoMUHMSA. AMGBOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH 1A aTFOMUHMSL.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuyeckux snementoB Jl. . Menneneena,
CTPOCHUE aTOMa, HAXOXKJIECHHE B mnpupoje. Pu3nueckue U XMMUYECKUE CBOWCTBA JKeJe3a.
Oxcunsl, Tunpokcubl u conu xxenesa (II) u xenesa (I1), ux cocras, cBoWicTBa U TOTyYEHHE.
Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ O00pa3laMHi METAIJIOB U CIIJIaBOB, WX (DM3MUECKUMU CBOWCTBAMH, U3yUCHHE
pe3yabTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO  HCIIOJB30BaHHWE  BHUICOMATEpPHAJIOB),
O0COOCHHOCTE B3aUMOJIEHCTBUSI OKCHJAA KajJbl[Msl M HATpus C BOJOM (BO3MOXKHO
WCIIOIh30BaHNUE BHICOMATEPUAIIOB), UCCIEAOBAaHUE CBONCTB KECTKON BOJIBI, MMPOIECCa TOPEHUS
&Kelle3a B KUCIOpoAe (BO3ZMOKHO MCIOJb30BaHUE BUAECOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKI[Mi Ha MOHBI: MAarHUs, KalblUs, aIIOMUHUS, [IMHKA, kene3a (I1) u xenesza
(III), memu (I1), HaOmroieHUEe U OMTMCAHUE TIPOIECCOB OKPAITMBAHUS MJIAMEHH MOHAMHU HATPHS,
KaJlusl U KaIblUs (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX



CBOMCTB TUJIPOKCUJA ATIOMUHUS U TUJIPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHelnIre METauibl U UX COSAUHECHUS.

XuMHS U OKpYyKaUIas cpeaa

BemectBa u marepuanbsl B IMOBCEIHEBHOM JXKHU3HU 4esioBeKa. be3omacHoe HCHOIb30BaHUE
BEUIECTB M XUMHYECKHX peakuuii B ObITy. IlepBas momouis mpu XMMHUYECKUX OKOTax U
OTpABJICHHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karolled cpeipl (ImpenenbHas TOMyCTUMas KOHIICHTPAIlUs
BemecTs, ganee — [1/1K). Ponbs XxumMun B perieHun 3KOJIOTHISCKUX TTIPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3IoB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MaTEpUaIbl).
Mesicnpeomemmuwie ceazu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU U3YUCHUU XUMUU B 9 KJlacce OCYIIECTBIISIETCS Yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK W TMOHSITHH, SBISIOMIMXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIC MOHSATHUS: HAayuHbIM (akT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJM3,
CUHTE3, Kiaccu(uKaius, MEePUOJUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpeHHue, MOJIEIb, SIBJICHHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTHUS, MaTePHAIIBI.

®dusmka: wmarepusi, aroM, DJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJ, H3O0TOIIbI,
PaIMOAaKTUBHOCTh, MOJEKYa, OJJICKTPUUYECKUN 3apsii, MPOBOAHUKH, TOTYIPOBOIHUKH,
TUDJICKTPUKU, (POTOIIEMEHT, BEIIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSIHHE BEIeCTBa, T'as,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUTMYECKAsh PEIIETKa, CIUIaBbl, (PU3WYECKUE BEIUYUHBI,
€AMHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 5KocHUCTEMa, MHUHEpAIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpochepa, MHUHEpaAIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE MCKOMAeMBbIe,
TOIUTMBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne HanmenoBanue KonmyecTBo vacoB OnexTpoHHbIE (LIUPPOBHIE)
n/m pa3zienoB U TEM Bcero | Koutposbusie | [IpakTudeckue | 00pa3oBaTElbHBIE PECYPCHI
MIPOrpaMMbl paboThI paboThI
Pasnea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHS
1.1 | Xumus — BaxkHast 5 2 [[BuGmmoTtexa IIOK
o0nacthb https://m.edsoo0.ru/7f41837c
€CTECTBO3HAHUS U 1]
[IPaKTUYECKON
JIESITCIILHOCTH YeJIOBEKA
1.2 | BemectBau 15 1 [[BubmuoTeka [JOK
XUMHYECKUE PEaKIUH https://m.edsoo0.ru/7f41837c
1]
Jl06aBUTH CTPOKY
Wroro o pasneny \ 20 \
Pa3nes 2. Bakneiimme npeacTaBuTe 1l HCOPraHMYECKHX BeleCTB
2.1 | Bosnyx. Kucnopo. 6 [[BubaunoTeka [JOK
TTousitre 00 okcuaax https://m.edsoo.ru/7f41837c
1]
2.2 | Bogopon.Ilonsrue o 8 1 [[BubmuoTeka [JOK
KHCJIOTax M COJISAX https://m.edsoo.ru/7f41837c
1]
2.3 | Boga. PacTBOpHI. 5 1 1 [[BubmuoTexa [JOK
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INousatue 00
OCHOBAHUAX

https://m.edsoo.ru/7f41837c
1]

2.4 | OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCIUHEHUN

11

[[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c

1]

Jl06aBUTH CTPOKY

Wroro no pazneny

| 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenaeneeBa. CtpoeHne aToMOB. XUMHUYecKasi CBSA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peaknnu
3.1 | [lepuoguieckwuii 3aK0H 7 [[BubmuoTeka [JOK
u Ileproauueckas https://m.edsoo.ru/7f41837c
CUCTEMA XUMHUYECKUX 1]
snemenTtoB 1. U.
MenneneeBa. CtpoeHue
aToma
3.2 | XuMuueckas CBS3b. 8 1 [[BubmmoTteka LIOK
OKHCITUTEIIBHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIbHBIC 11
peaKInH
J106aBUTEL CTPOKY
Utoro no pazneny 15 [[BubmunoTexa [JOK
https://m.edsoo0.ru/7f41837c
11
Jl06aBUTH MOTYJIb
JloGaBuTh pazaen
PesepBHOE Bpems 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41837c
11
OBIIEE KOJINMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
9 KJIACC
No HaunmenoBanue KommuectBo wacos OnekTpoHHbIE (IU(PPOBHIE)
/i pa3esioB U TeM Bcero | Konutponbabie | Ilpaktuyeckue o0pa3oBaTenbHBIE PECYPCHI
IIPOrPaMMBI paboThI paboThI
Pasnen 1. BemecTBo 1 XuMHYecKHe peaKIun
1.1 | [loBTOpEHHE U 5 1 [[BuGmmoTexa IIOK
yriIyOJieHHE 3HaHUH https://m.edsoo.ru/7f41a636]]
OCHOBHBIX Pa3ciioB
Kypca 8 kiacca
1.2 | OcHOBHBIE 4 [[BubmmoTeka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636]]
XUMUYECKHUX PeaKni
1.3 | DnekTponuTHYECKAs 8 1 1 [[BubmuoTexa [JOK
JIUCCOIAAIIH. https://m.edsoo.ru/7f41a636]]
XuMudeckre
pPEaKIuu B pacTBOPax
Jl06aBUTH CTPOKY
Hroro no paszueny | 17 |
Paznen 2. Hemerasuiibl u MX coeIMHEHU S
2.1 | Obmas 4 1 [[BubmuoTexa [JOK
XapaKkTEePUCTHKA https://m.edsoo.ru/7f41a636]]
XUMHUYECKHX
aneMeHTOB VIIA-
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rpynmnsl. ['ajJoreHsl

2.2 | O6mas
XapaKTEePUCTHKA
XUMHUYECKHX
351eMeHTOB VIA-
rpymisbl. Cepa u eé
COeIMHEHHS

[[Pubmmoteka [IOK
https://m.edsoo.ru/7f41a636]]

2.3 | Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
371eMEeHTOB VA-
rpynmsl. A30T,
docdop u ux
COCIMHEHUS

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]

2.4 | O6mas
XapaKTEepUCTUKA
XHUMUYECKHX
aneMeHToB IVA-
rpyIIbl. YTiaepoa u
KPEMHHI U UX
COCIMHCHUS

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]

Jl06aBHUTB CTPOKY

Uroro no pazneny \

25

Pazgen 3. MeTa/uibl M HX COeTUHEHU S

3.1 | O6mue cBoiicTBa 4 [[PubmmoTeka [TOK
METaJLIOB https://m.edsoo.ru/7f41a636]]
3.2 | Baxueitmue metaiiel | 16 [[BubmmoTexa LIOK
U MX COCIMHEHHUSI https://m.edsoo.ru/7f41a636]]
J106aBUTH CTPOKY
Hroro no pazzaeny | 20 |

Pasnen 4. Xumus u okpyxaomas cpeaa

4.1 | BemectBa u
MaTepHuabl B dKU3HU
YyeJioBeKa

3

[[BubmmoTexa LIOK
https://m.edsoo.ru/7f41a636]]

J106aBUTh CTPOKY

Uroro no pazneny \

Jlo6aBUTH MOYTTH

JloGaBuTh pazaen

PesepBHOE Bpems

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

68
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