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IHosicHuTeIbHAS 3aNUCKA.

[Iporpamma o XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJIEHA HA OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOMW 00pa30oBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 0OOIIIETro
obpazoBanus, mnpeacrasieHHbix B @I'OC OOO, a Ttakxe Ha ocHOBe (emepayibHONM paboueit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICMIMH MPENnoiaBaHus yueOHOro mpeamera «XuMus» B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoir @eneparum.

[IporpamMma o xumMum pa3padoTaHa ¢ LEJIbI0 OKa3aHUSI METOINYECKOM MOMOIIN YUUTEIIO B
CO3JIaHNH paboUeil MPOrpamMMBbl 10 Y4e€OHOMY MPEIMETY.

[IporpaMmMa mo xumuu Aa€T NOPEACTaBICHHE O UENIX, OO0IIeld cTpaTerud oOydeHus,
BOCIUTAHMUSI W Pa3BUTUA OOYy4YaIOUIMXCS CpPEACTBAMH Y4eOHOro IpelMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPEIyCMaTpUBACT paclpeseieHne €ro mo KiaccaM |
CTPYKTYypUPOBaHUE 1O pa3jiesiaM U TeMaM MPOrpaMMbl MO0 XUMUHU, ONPEAEseT KOJIMYECTBEHHbIE U
KayeCTBEHHBIC XapaKTEPUCTUKU COJEP)KAHHs, PEKOMEHIYEMYIO IOCIIEI0BATEIbHOCTh HM3YYECHUS
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH O0Y4aromMXCsi, ONMpPEAesieT BOZMOKHOCTH MpEAMEeTa sl pealn3anun
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOII 00pa3oBaTelbHOW MpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMsl, a TAK)KE TPEOOBAHUI K pe3yabTaTaM 00y4eHHsS XMMHUU Ha YPOBHE
Henei M3ydeHWs TMpeaMeTa M OCHOBHBIX BHJIOB YueOHO-IIO3HABATEIBHON JEATEeIbHOCTH
00yJaroIIerocs 0 OCBOCHHUIO YIeOHOTO COICPKAHUSI.

3HaHUe XUMHH CIY>KUT OCHOBOM 17151 (POPMUPOBAHUS MHUPOBO33PEHHS 00YUAIOIIETOCs, €ro
MPEJCTaBICHUN O MaTepHAIbHOM €IMHCTBE MHUPA, BAXHYIO POJIb UTPAOT (POpMUpYyEMble XHUMHUECH
MPEJICTABJICHUS] O B3aMMOIPEBPALICHHUSIX YHEPTHH U 00 IBOJIOLUU BEIIECTB B MPUPOAE, O MyTAX
pemieHusT TII00ATNBHBIX  MPOOJIEM  YCTOWYMBOTO pa3BHTHS  YEJOBEYECTBA —  CHIPHEBOIA,
SHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKOM 0€30macHOCTH, MPoOIeM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliiid BO3MOXKHOCTEH Ui CaMOpa3BUTHs U (POPMHUPOBAHUS KYIbTYPHI
JIMYHOCTH, €€ o011el U QyHKIMOHAIBbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH 00ydarommuxcs,
HaBBIKOB  HMX  CAMOCTOSITENIBHOW  y4eOHOW  JEATENBHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX yMEHUW, HEOOXOJUMBIX KaKk B TOBCEAHEBHOW KH3HH, TaKk M B
po¢eCCuOHANTBHON JEATETbHOCTH;

3HAaKOMHUT €O CHeUU(PUKON HAayyHOrO MBIIUIEHHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3IJIsI/Ia HA €MHCTBO TPHUPOJBI M YEIOBEKA, SBISIETCS OTBETCTBEHHBIM JITAllOM B (YOPMHUPOBAHHUU
€CTECTBEHHO-HAayYHOU TPaMOTHOCTH 00yUaroIuxcs;

CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TpUpOAE, K 4YeOBeKY, BHOCHUT CBOW BKJIaJ B O3KOJOrMYeckoe oOpa3oBaHuE
o0y4Jaronmxcs.

JlaHHble HampaBieHHUs B OOYYEHMHM XUMHMM OOECHEUMBAIOTCS CHeUU(UKON cojepKaHus
y4eOHOTO TpeaMeTa, KOTOPBIN SIBIISIETCS TEIarOrMYecKd aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM
HayK{ XMMUU Ha OTIpe/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOCHHE
00y4aromUMHCs CHCTEMBbl ME€PBOHAYAIBHBIX MOHATUH XMUMHH, OCHOB HEOPraHHMUYECKOW XUMHUH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHIH OPTraHUIEeCKON XUMHH.

CrtpykTypa cojepxaHHMs HpOTrpaMMbl MO XMMHUU c(HOpMUpOBaHA HAa OCHOBE CHCTEMHOI'O
nmomxona kK e€ m3ydeHwmro. ConepikaHHWe CKIAIbIBaCTCS W3 CHCTEMBI TIOHSATHH O XHMHYECKOM
HJIEMEHTE U BEIIEeCTBE M CUCTEMBI IOHATHI 0 XUMUYeCKOl peakiuu. O0Ge 3T CUCTEMbI CTPYKTYPHO
OpPTaHU30BaHbI IO TPUHIIMITY MOCIEIOBATEIBHOTO PAa3BUTHS 3HAHWHA HA OCHOBE TEOPETHUECKUX
NPEJCTaBICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYSHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuonnueckoro 3akona J[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;



YYEHHUS O CTPOCHUHU aTOMAa U XUMHUYECKOM CBSI3U;

MPECTABICHUNA 00 JIEKTPOTUTHUECKON AUCCOLMAIIH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHUSA pPAcCMATPUBAIOTCA HA OCHOBE DOMIIMPHUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIITOJIHSS
GyHKIMN OOBACHEHMsI M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABIECHUS O
XUMHUYECKOM COCTaBIIAIOIICM HAay4HOM KAapTHHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBL,
LIEHHOCTHOTO OTHOLICHMs K HAay4YHOMY 3HaHMIO M METOJaM IIO3HAaHMA B Hayke. M3ydyeHne xumun
IIPOUCXOJUT C NMPHUBIICYEHUEM 3HAHUI U3 paHee U3y4eHHbIX y4eOHBIX MpeaMeToB: «OKpyKarouuii
Mup», «bronorus. 5-7 knacce» u «dusuka. 7 Kiacey.

IIpy n3yyeHuH XUMUU NMPOUCXOAUT (GOPMUPOBAHUE 3HAHUI OCHOB XMMHUUYECKOW HayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON JEATEIBHOCTH YEIOBEKA U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBON KyJbTYpbl. 3ajada y4eOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKMX 3HAHUNH — BaXHEHIIMX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX
MIOJIOKEHUH, JIOCTYNHBIX OOOOINEHMI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B
NpUOOLICHNN K HAyYHBIM METOJaM MO3HAHWS MPU W3YYEHUH BEIIECTB M XMMHYECKHX PEaKIui, B
GbopMHpOBaHMM M Pa3BUTUM TIO3HABATENbHBIX YMEHMH M HUX MPUMEHEHMH B Yy4eOHO-
MO3HABATENBHON M Y4eOHO-MCCIIeNOBATEIbCKON IESITeIbHOCTH, OCBOSHHH IPABHJI OE30MacHOTr0
oOpallleHus C BELECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy w3ydyeHUM XWMHUHM HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE 3HAYCHHE
IpuoOpenu Takue e, Kak:

(hOpMHUPOBaHHE HHTEIUICKTYAIIBHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPY/HUYECTBY, CAMOCTOSATEIIbHOMY MPUHATHUIO pelIeHull, CHOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

HalpaBICHHOCTh OOy4YeHMs Ha CHCTeMaThyeckoe NpuoOIIeHue Oo0ydaromuxcs K
CaMOCTOSITENTLHON TIO3HABATEIILHOW JIESITEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUSA, (POPMHUPYIOLIIM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

o0ecriedeHrne YCJIOBUH, CHOCOOCTBYIOUIMX TMPUOOPETECHHIO OOYYaIOIIMMHUCS — OIBITA
pa3sHOOOpa3HON JesATEeIbHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMITETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

¢dopmupoBaHue 0oO0ImIEeH (QYHKIMOHAIBHOM M €CTeCTBEHHO-HAyYHOW I'paMOTHOCTH, B TOM
quclie YMEHUI OOBACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OIIBIT,
MOJTy4YEHHbIE MTPU U3YUYEHUH XUMHH, IPUMEHATh UX MIPU PELIeHUH Ipo0iieM B TOBCETHEBHOMN KU3HU
U TPYZAOBOM IE€ATEIILHOCTH;

¢dopmupoBaHUe y 00y4aromUXcs T'YMAaHUCTUYECKHX OTHOILEHHH, MOHMMAaHHUsS II€HHOCTU
XUMHUYECKUX 3HAHUU JJIs BBIPAOOTKH SKOJIOTMYECKH 1€JIecO00pa3HOTro MOBEAEHUS B OBITY H
TPYJAOBON JEATEIBHOCTU B LEISAX COXPAHEHMsI CBOETO 3J0POBbS M OKPYKAKOLIEH NPUPOIHON
Cpe.bl;

pa3BUTHE MOTHBALIUU K 00Yy4EHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHUS 00IIE€UYeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Ipoduis u
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHUS.

OOr11iee YUCITO YacoB, PEKOMEHIOBAHHBIX IS M3ydeHHs XuMmuu — 68 gacoB B 9 kiacce (2
yaca B HEJCITIO).

Coaep:xanue o0yuenus B 9 kiacce.

Bewecmeo u xumuueckan peakyus.

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumMuueckux dnemeHtos ..
MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUW CBOWCTB XMMHUYECKUX JIEMEHTOB
MEPBbIX TPEX NEPHOJOB, KalMsl, KaJIbLMUS U UX COCAMHEHUH B COOTBETCTBUU C IMOJOKEHUEM



31eMeHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBA3U. THIIBI KPUCTAUNIMYECKUX PEIIETOK,
3aBHCHMOCTBH CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKN U BU1a XMMUYECKOH CBSI3U.

Knaccuukanuss ¥ HOMEHKJIATypa HEOPraHWYECKHX BEIIEeCTB. XHMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIUXCS K PAa3JINYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUN, TCHETUYECKas CBSA3b
HEOPraHUYECKHUX BEILECTB.

Knaccuukanus XUMHUYECKUX peakluid MO pa3iWyHbIM MpHU3HAKaM (II0 YMCIY U COCTaBy
YUYaCTBYIOLIMX B PEAKIIMU BELIECTB, 110 TEINIOBOMY 3PQEKTy, 0 U3MEHEHHIO CTETIEHEH OKHCIICHHUS
XMUMHUYECKHX JIEMEHTOB, 10 00PaTUMOCTH, 110 YJaCTUIO KaTalu3aropa). DK30- U 3HJOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[Tonatue o ckopocTH XuUMHUYeckoi peakiuu. [lonstue o6 oOpaTUMBIX W HEOOpPATHMBIX
XMMHMUYECKHX peakuusax. IIoHATHEe 0 TOMOreHHBIX M IeTepOoreHHbIX peakuuax. [lonstue o xatanmse.
[TonsiTHe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPHI, BIMAIOIINE HA CKOPOCTh XMMUYECKOM PEaKIUU U
II0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHON peakuuu. Cocrasnenue YPaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI C HCIIOJIB30BaHUEM METOA 3JIEKTPOHHOro OanaHca.

Teopus >1€KTPOIUTHYECKON AMCCOLUALMM. DJIEKTPOJIUTBI U HEDJIEKTPOIUTHL. KaThOHBI,
aHUOHBI. MexaHU3M JUCCOLMAIMK BEIIECTB C Pa3IUYHbIMU BUAAMHM XUMHUYECKON CBA3U. CTENeHb
nucconanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakium moHHOrO OOMEHa. YCJOBHS NMPOTEKAaHHS PEaKIUii MOHHOTO OOMEHa, IMOJIHBIE U
COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U COJIEH B CBETE
MpEeACTABICHUI 00 IEKTPOIUTUUECKON nuccormanuu. KauecTBeHHbIe peakiiuy Ha UOHEL. [loHsTHE
0 THJIPOJIN3E COJIEH.

XHWMHMYECKUN DSKCIEPUMEHT: O3HAKOMIICHHE C MOJECISAMU KPUCTAUIMUECKUX PEIIETOK
HEOPraHMYeCKUX BEIECTB — METAJUIOB W HEMETAuIOB (rpadura M anmasa), CIOXKHBIX BEIIEeCTB
(x7Iopuaa HaTpusl), UCCIEA0BAHNE 3aBUCMMOCTU CKOPOCTH XMMHUYECKOW pEeaklUH OT BO3JEHCTBUS
pa3nuyHbIX (DAKTOPOB, HCCIIEIOBAHUE 3JEKTPONPOBOAHOCTH pPACTBOPOB BEILIECTB, Ipolecca
JUCCOLMAIMU  KHUCIIOT, INeaoyedl M cojeil (BO3MOXKHO HCIIOJIb30BAaHME BUEOMATEPHUAIIOB),
IIPOBE/IEHUE OIBITOB, HWUTIOCTPUPYIOIIUX TPH3HAKK MPOTEKAHUS peakluii HOHHOro oOMeHa
(oOpa3oBaHue ocajka, BblIEICHHE ra3a, 00pa3oBaHKUE BObI), OIBITOB, MIUTIOCTPUPYIOLIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUui (FOpEeHUe, peakUMU pasiIokKeHUs, COeIUHEHHS),
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C OMOIIBIO KAYECTBEHHBIX PEAKLIUI HA MOHBI, pEHICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hememannwl u ux coeOunenus.

OOmast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHMs aTOMOB, XapaKTepHbIE
creneHn okucieHus. CrtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XuMHUYECKUe CBOWCTBA Ha MNpuMepe Xjopa (B3aUMOACWCTBHE C MeTaljaMM, HeMeTalllaMH,
mienoyamu). Xsoposojiopoa. CossiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJIYYeHHE, TPUMEHEHHUE.
JlelicTBue Xjopa W XJIOPOBOAOPOJA Ha OpraHM3M 4YelloBeKa. BakHeilmme XIopuabl U HX
HAaxO0’KJICHHE B IIPUPOJIE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHBIE CTEIIEHU OKUCIICHHUS.

Crpoenue u ¢pu3nvecKkrue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE
MoauUKAIMU KHCIOpOoJa W cephl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOM, CTPOCHHE,
¢usnyeckue U XUMUYEeCKHe CBOMCTBA. OKCHIBI Cepbl KaK IMPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucinora, pu3nuecKre U XUMHUYEeCKUe CBOMCTBa (00IIMe KaK MpeICcTaBUTeNs Kiacca KUCIOT
u crneuupuyeckue). XUMUYECKHE PEAKIMU, JIeXKAl[Me B OCHOBE IPOMBIIUIEHHOIO crocoda
MOJy4YeHUs] CepHOM KucaoThl. [Ipumenenue. Conu CEepHOMl KHUCIOTHI, KQUECTBEHHAs] pPEaKlys Ha
cynbdar-uoH. HaxoxneHue ceppl M €€ COCOIUHEHUH B Tpupoe. XHUMHYECKOE 3arps3HEeHue



OKpY’Karollen cpelibl COeAMHEHUSIMU cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HeHNE BO3yXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mast xapakTepucTuka dyieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTENICHH OKUCIICHHS.

A30T, pacnpocTpaHeHHe B MpHUpPOAE, PU3NYECKHe U XHUMHUYecKue cBoiicTBa. KpyroBopot
a3oTa B MpHpoJie. AMMHAK, €ro (pU3NUecKue U XUMHUYECKHUE CBOMCTBA, MOJTY4YEHUE U TIPUMEHEHHE.
Conu aMMoHUS, UX U3NUECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMSI. A30THasi KUCIIOTa, €€ MoTydeHue, Gu3ndeckue U XMMUYecKrue cBoicTBa (o0mue
KaK [MpeICTaBUTENs Kiacca KUCIOT M crneuuduueckue). lVcmonb3oBaHWe HHUTPATOB M CoJieit
aMMOHHUS B KaueCTBE MHHEpAIbHBIX yI0OpeHHil. XuMUUeCcKoe 3arpsi3HEHHUE OKPYKaIoILIEeH cpeibl
COCIMHEHUSIMH a30Ta (KUCIIOTHBIE A0/, 3arpsi3HEHNE BO3/1yXa, TOYBBI U BOJJIOEMOB).

®dochop, ammmorpornHbie Monupukanuu dochopa, PuznUeckre U XUMHUUYECKHUE CBOWCTBA.
Oxcun ¢dochopa (V) u dochopnas kucnora, GU3NIECKUe U XMMUYECKUE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

OOmast xapakrepuctuka 35eMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIEe CTETICHU OKUCIICHHUS.

VYraepon, aIOTPONHBIE MOJU(HUKAIMH, PACIPOCTPAHEHHE B TPUPOAC, (U3HYECKHE H
XUMHUecKue cBoiicTBa. Ancopbuus. Kpyrosopor yriepoma B mpuponae. OKcuibl yriepoja, HX
¢du3nvecKre 1 XUMUIECKHE CBOMCTBA, JICMCTBUE HA KUBBIE OPTaHU3MBI, TOJYYCHUE U TIPUMECHEHUE.
DKoJoru4eckre mpobieMbl, cBsi3aHHBIE ¢ okcuaoMm yriaepoga (IV), rumoresa riao0anbHOTrO
MOTEIUICHUS] KIIMMaTta, MapHUKOBBIA 3¢ dekT. YrompHas KuciaoTa W € colu, UX (PHU3MUECKUue U
XMMHUYECKHE CBOMCTBA, MOJIyueHUE W npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHSATUS 00 OpPraHMYEeCKUX BEIIECTBaX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, YTHJICH, alleTUJICH, ATAHOJ, TIMLEPHUH, YKCYCHas: KuCioTa). [Ipupoanble HCTOUYHUKH
yII€BOJIOPOAOB (Yrojb, IPUPOAHBIN ra3, HedTh), IPOAYKTHI UX mepepadoTku (OeH3UH), UX POJIb B
OBITY M TPOMBILIIICHHOCTH.

[TonsiTHe 0 OMONOTHMYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OelKax, yriieBoJaX — U UX pOJIU B
KM3HH YelloBeka. MarepruaabHOe €TUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COSIMHEHHIA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, MOJy4Ye€HHE U IPUMEHEHHE.
Coenunenus kpemHusl B npupoje. O6mue npeacrasiaeHus 06 okcuae kpeMuusi(IV) u kpeMHueBoi
kuciote. CHIMKAThl, UX MCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBILIUIEHHOCTH. Bakneimue
CTPOUTENBHBIE MaTepuajbl: KEpamMHKa, CTEKJI0, IIEeMEHT, OeToH, kene300eToH. I[Ipobiemsr
0€3011aCHOT0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPHUAIOB B IIOBCEHEBHOM KHU3HH.

XUMHUECKUH DKCIEPUMEHT: H3y4eHHe OO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJISIHOM KMCJIOTBI, TPOBEACHHE KaueCTBEHHBIX peaKkIMi Ha XJIOPHI-MOHBI M HaOJII0AeHue
MPU3HAKOB WX MPOTEKAHMSI, ONBITHI, OTpaXKAIOIKe GU3NIECKHE U XUMUYECKHE CBOMCTBA TaJIOTCHOB
U UX COEAMHEHHUH (BO3MOYKHO MCIIOJIb30BAaHHE BHJIEOMATEPUAIOB), O3HAKOMIIEHHE C O0paszlaMu
XJIOPUJOB (TaJOreHHJIOB), O3HAKOMJIEHHE C OOpa3laMH cepbl U €€ COCAMHEHHUSIMU (BO3MOXKHO
UCMOJb30BaHUE BUAEOMATEpHUAIOB), HaOII0AeHUE Tpoliecca OOyIJIMBaHUS caxapa IMoj JieiicTBUeM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XMUMHYECKHUX CBOMCTB pa30aBiIeHHON CEpHOI
KHUCJIOTHI, MPOBEACHUE KAuyeCTBEHHOW peakluu Ha Ccyiab(paT-uoH M HaAOIIOAECHUE MpH3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢ocdopa W HX COECTUHEHHH
(BO3MOXKHO HCIOJIb30BaHKE BUAEOMATEpUAIOB), oOpa3laMu a30THBIX M (POCHOpHBIX ynoOpeHui,
MoJTydeHne, CoOOMpanne, paclio3HaBaHUE W U3YUEHHE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peakimii Ha HOH aMMOHUS U GochaT-uOH U U3yUYEeHHE TPU3HAKOB UX NMPOTEKAHUs, B3aUMO/ICHCTBHE
KOHIICHTPUPOBAHHOW a30THON KHCIIOTHI C Melblo (BO3MOYKHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
U3yueHHe MoJeNell KpUCTAIMUYECKUX pPeHIETOK anMasa, rpaduta, QyiepeHa, 03HAKOMIIEHUE C
MPOIIECCOM  aJICOPOIIMK  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIIEM U YCTPOHCTBOM
NPOTHBOra3a, MOJy4yeHue, coOMpaHue, paclo3HaBaHWE M W3YyYeHHE CBOICTB YIJIEKHUCIOIO rasa,



MPOBEJICHNUE KAaYeCTBEHHBIX pPEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI M U3YyYEHHE MPU3HAKOB HUX
MPOTEKAaHUs, O3HAKOMJICHHE C NPOAYKUMEH CHIMKATHOM MPOMBIIUICHHOCTH, pEIIeHUE
SKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «BaxkHelme HeMeTalljIbl U X COeTUHEHUS.

MeTta/uibl M UX COeIMHEHUS.

OO01as xapakTepUCTHKAa XMMUUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU UX MOJIOXKEHUS
B Ilepuoauueckoil cucreme xumudeckux dsieMeHToB JI.MI. MenneneeBa M CTpoeHUs aTOMOB.
Crpoenue MmerauioB. Mertaminyeckass CBSI3b M MeETaJUIMYecKash KPHUCTAJUIMYECKas penéTka.
DNEeKTPOXUMHUYECKUN psifi HaNpsDKeHUM MeTaioB. DuU3Wueckrue M XHUMHYECKHE CBOMCTBA
MeTtaisioB. OOmue crnocoObl moiaydeHus: MeTaioB. [loHATHE O KOPpPO3MM METauIoB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTaib, YyryH, IIOPATIOMUHUI, OpoH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounbie MeTaIIBL: TTOJI0KEeHUE B [leprnoanyeckoii cucteme XuMudeckux sineMentos 1. M.
MeneneeBa, CTpOCHHE UX aTOMOB, HaXOXAeHHE B npupoie. Pusndeckue 1 XMUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menoyHbIx
METAJUIOB U UX COCIMHEHUH.

[IlenouHO3eMENBHBIE METAUIBI MAarHUKA W KaJbLIWi: moJioxkeHue B [lepuoanueckoil cucreme
xumuueckux snemeHToB .M. MenneneeBa, CTpOEHHME HUX AaTOMOB, HAXOXIEHUE B NPHUPOJE.
Ou3nyeckue W XUMHUYECKHE CBOWCTBA MarHus W Kalbliusd. BakHeiiine coOeqUHEHHS KabIUs
(okcun, rugpokcus, cosn). KECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Anromunuit: nonoxenue B Ilepuommyeckoil cucteme xumudeckux osnementoB J[.H.
MeneneeBa, CTpoeHHE aToMa, HaXOXxAeHUE B mpupoje. dusmyeckue M XUMUUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHUS.

Keneso: mnonoxenne B llepuoanueckoid cucreme Xumuyeckux snaemeHToB J[.H.
MenzeneeBa, CTpO€HUE aToOMa, HaxokJIeHue B mpupone. dusnueckue u XMMHUECKHUE CBOWCTBA
xene3a. Okeunpl, ruapokcuasl U conu conu xene3a (II) u xxenesa (III), ux cocras, cBoiicTBa U
MOJIy4YeHHe.

XUMHYECKUN HSKCIEPUMEHT: O3HAaKOMJICHHE ¢ o0Opas3laMud METAJIOB M CIUIaBOB, HX
(bu3MYECKUMHU  CBOWCTBaMH, HM3yY€HUE  PE3yJbTATOB  KOPPO3HH  METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BUCOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUSA OKCHAA KaJbLMS U HATPHUSA C
BOAOH (BO3MOXKHO HCIOJB30BAaHUE BHUAEOMATEPUATIOB), MCCIIEOBAHHE CBOWCTB KECTKOW BOJIBI,
mporecca TOpPEHHUs JKeje3a B KHCIOpoJe (BO3MOXKHO HCIIOIB30BaHUE BHUACOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHMs KAaYECTBEHHBIX PEAKIMil HAa MOHBI (MAarHUs, KalbIusl, aJIOMUHUS, [UHKA,
xenesa (II) u xenesa (II1), menu (II), HabmroeHne 1 onMcaHuE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH
MOHAMH HATPHS, KAIUS U Kalblus (BO3MOXKHO HCIONH30BaHUE BHIEOMATEPUATIOB), UCCIICIOBAHHE
aM(pOTEepHBIX  CBOMCTB  THAPOKCHAA  aTIOMUHHS M THUAPOKCHUIA  IIMHKA,  PEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeile MeTalibl U UX COCIUHEHUS.

Xumusn u okpyscarowan cpeoa.

BemectBa u Marepuansl B MOBCEJHEBHOM KM3HHM 4YeNIOBEKA. be3onacHoe HCIoiIb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. [lepBas momolps Npu XUMHUYECKHX OXKOTax U
OTpAaBJICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXaroleh cpenbl (mpeaenbHasi AOMYyCTUMas KOHIICHTPAIUs
Bemiect (nanee — [1/IK). Pons Xxumuu B pemieHuu 3K0IOTHIECKUX MPOOIIEM.

XUMHYECKUHN SKCIEPUMEHT: M3yU4eHHE 00pas3IoB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJJIOB,
MOJIMMEPHBIE MAaTEPHUAIIbI ).

Meostcnpeomemmnuwie ceasu.

Peanuzamust MexXnpeIMETHBIX CBSI3€M MpU M3YYEHUU XUMHHM B 9 Kilacce OCYLIECTBISETCA
Yyepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSITHH, TaK W TOHSITHH, SBIISIONAXCS
CUCTEMHBIMU JJI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mme ecTeCTBEHHO-HAYYHbBIE TIOHSITHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHUHTE3, Kiaccu(uKamus, TMEepPHOJUYHOCTh, HAONIOEHHE, OKCIEPUMEHT, MOJAEITUPOBaHUE,



U3MEepeHHue, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3(PPEeKT, TEXHOJIOTUS, MaTEpHAIIbI.

®dusnka: Marepusi, aToM, OJJEKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKIHUJI, HU30TOINBI,
paiMOaKTUBHOCTb,  MOJEKYyJa, OJJIEKTPUYECKH  3apsifi, TMPOBOJHUKH, MOJYIPOBOJHUKH,
TUDJIEKTPUKY, (OTORIEMEHT, BEIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUTHUECKas peHI€TKa, CIUIaBbl, (PM3MUYECKUE BETUUYMHBI, €IUHULIBI
MU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocUcTeMa, MHUHEpaJbHbIE YyI00peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPO/IbL, ITOJIE3HBIE HCKOMIAEMBbIE,
TOILIMBO, BOJTHBIE PECYPCHI.

I[InanupyeMble pe3y/bTaTbl OCBOEHHMS NMPOrpPaMMbl M0 XMMHHU HA YPOBHE OCHOBHOI'O
o0u1ero o6pazoBaHus.

N3yvyenne XxuMuu Ha ypoBHE OCHOBHOT'O 00IIero 0Opa3oBaHus HAMPABJICHO HA JOCTUKECHHE
00y4aroIUMUCS JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS y4EOHOTO
npeaMera.

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS IPOrpaMMbl OCHOBHOIO 0OOLIEro o0pa3oBaHUs
JOCTUTAIOTCS B X0/1€ OOy4YeHUsS] XUMUU B €IMHCTBE Y4eOHOI M BOCHUTATENbHOI JESTENbHOCTU B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, TPHUHITHIMH B OOIIECTBE MpaBUIaMH M HOPMaMH TOBEICHHUS M CHOCOOCTBYIOT
IporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATTU3AIMH 00YJaIOIINXCSl.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOUIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMHA M pPACUIMPEHUE ONbITa JEATEIILHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTprOTUYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAYUHOMY
HAacJIEUI0, TIOHMMAaHUs 3HAYEHMs] XUMHYECKOM HayKu B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BJAJETh JIOCTOBEPHOW HHQOpMAIME O MepefoBBIX AOCTIXKEHUSX U OTKPBITHUAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00IICCTBA;

2) rpaX1aHCKOT0 BOCIIUTaHMUSI:

NPEJCTaBICHUS O COLHUAIbHBIX HOpMax M MpPaBWIAX MEXIMYHOCTHBIX OTHOIIEHUI B
KOJJIEKTHBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO TI0JIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOpPYECKOW W JPYyrUX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOM JAESTENbHOCTH NMPH BHINOJHEHUHM Y4€OHBIX, MO3HABaTENbHBIX 3ajad,
BBIMOJIHEHUM XHMUYECKUX JKCHEPUMEHTOB, CO3/IaHUM Y4YeOHBIX MPOEKTOB, CTPEMJICHHUS K
B3alMOIIOHUMAHUIO W B3aMMOIIOMOIIM B TIpoIlecce 3TOM Y4eOHOH NesATeNbHOCTH, TOTOBHOCTH
OLICHMBATH CBOE MOBEJEHUE U MOCTYIIKA CBOMX TOBApHILEHN C IMO3ULNUN HPABCTBEHHBIX U IPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX  MPEACTABIEHUH O  BEIIECTBE W  XUMHUYECKOW  peakiuw,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO pa3BUTHsI HAayKd M COCTaBJISIIOIIMX OCHOBY JJIs
MOHUMAaHHUS CYIIHOCTH HayYHOW KapTUHBI MHpA, MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHA MPUPOABI, B3aUMOCBS3AX 4YEJIOBEKA C NMPUPOJHOW CPENoil, O POJIM XMMHUHM B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

MO03HABATENbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJYYEHHWE HOBBIX 3HAHMH IO XUMUH,
HEOOXOUMBIX TSl O0BSICHEHUS HAOII0JaEMBIX MTPOIIECCOB U SIBICHUIA;

MO03HABATENbHOM, MHPOPMAIIMOHHOW M YHTATEIbCKOM KYJIbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Yy4YeOHBIMH TEKCTaMH, CIPAaBOYHON JHUTEPaTypod, IOCTYIHBIMHU
TEXHUYECKUMU CPeACTBaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA;



uHTepeca K OOy4eHHI0 M TMO3HAHHIO, JI0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIEIOBATEILCKON NIEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B ajbHEHIIEeM;

4) dopmMHupoBaHUS KYJIbTYPHI 3A0POBBSI:

OCO3HAHUS [IECHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 37I0POBbIO, YCTAHOBKH
Ha 3JIOPOBBIA 00pa3 JKWU3HH, OCO3HAHWS TIOCICICTBUNA W HENPHUATHS BPETHBIX MPHUBBIYCK
(ymoTpeOieHuss aJKkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJECHUS TPaBHII
0€30MMacHOCTH NP OOPAICHUH ¢ XHMHYECKUMHU BEIICCTBAMH B OBITY M PEAIbHON JKU3HH,

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY M3y4eHUI0 podeccHil U Tpyaa pa3IuvyHOro poja, YBaKEHUE K
TPyLy U pe3yJibTaTaM TPYJAOBOM JIEATEIbHOCTH, B TOM YUCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUW 1O XUMHH, OCO3HAHHOTO BHIOOpPA HMHAWBUIYAIbHOM TPAGKTOPUHU MPOJOJKEHUS
oOpa3oBaHusl ¢ YYETOM IUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, yCHemHOW npoPecCuOHANbHON JEeSITeNTbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATELCS B IPO(ECCHOHATBLHON CPE/IE;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHUSl LIEHHOCTH 3J0pOBOr0 W 0Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOTO OTHOIICHWS K COOCTBEHHOMY (DH3MYECKOMY U ICHXHUYECKOMY 30POBBIO,
OCO3HAHUS IIEHHOCTU COOJIIO/ICHUS MPaBHII OE30MacHOT0 MOBEACHUS MpU paboTe C BEllecTBaMU, a
TaK)Ke B CUTYallUSIX, YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJy4aeMble MPU U3yYECHUH XUMUH, AJIsl pEIICHUs 3a7ad,
CBA3AHHBIX C OKPYXKAIOLIECH MPUPOJHOM CpPENO, MOBBIIICHUS YPOBHS JKOJIOTMYECKON KYJBTYPBI,
OCO3HaHUs TI00AILHOTO XapaKTepa 3KOJOTHYECKUX MpoOJIeM M MyTel MX pelleHHs MOCpPEeICTBOM
METOJIOB XUMHU;

HKOJIOTHUECKOTO MBIIUICHUS, YMEHHsS pPYKOBOJICTBOBaThCS WM B I103HABaTEIbHOMH,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

MertanpeamMeTHble pe3yJabTaThl.

B cocraBe MmeranpenMeTHBIX pPE3yJIbTaTOB BBICISIOT 3HAYUMBIC I (HOPMUPOBAHHS
MHUPOBO33PEHHUs OOIIEHAayYHble TOHATHUSA (3aKOH, TEOPHs, NMPUHIMII, THMOTEe3a, (PaKkT, cUcTeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
mpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHWU M3 ATUX MpeAMETOB (hOpMHpPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAyYyHOM KapTHWHE MHpa, U YHHUBEPCAJIbHBIE Y4YeOHBIC ACUCTBUS (TMO3HABaTEIbHBIC,
KOMMYHHUKATHUBHBIC, PETYISTUBHBIE), KOTOpbIE OOECIeuuBalOT (POPMUPOBAHHME TOTOBHOCTH K
CaMOCTOATEIILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM JesTeIbHOCTH. MeTanpeMeTHbIe
pe3ynbTaThl OCBOEHHUS O00pa30BaTENbHOM MPOrpaMMbl 1O XHMMHHU OTPAKAIOT OBJAJICHUE
YHUBEPCAIbHBIMH MO3HABATEILHBIMH JICUCTBUSMH, B TOM YHCIIEC:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS:

YyMEHHE WCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUs] TPH OCBOCHUM 3HAHHM:
pPacKpbIBaTh CMBICT XMMHUYECKUX MOHSTUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
B3aUMOCBS3b C IPYTUMH TTOHSATHSIMH ), UCIIOIH30BaTh TOHATHS JUIsl OOBSICHEHUS OTACIBbHBIX (DaKTOB
U SIBICHUN, BBIOMPATh OCHOBAHMS W KPUTEPUM AJs KiIacCU(DUKAIMM XUMUYECKUX BEIIECTB U
XUMUYECKUX PEaKIWi, YyCTaHABJIMBATh MPUYUHHO-CICJACTBEHHBIE CBSI3M MEXKIYy OOBEKTaMHU
W3YYCHUS, CTPOUTH JIOTUYECKHE pacCykaAeHus (MHAYKTUBHBIC, IENYKTHBHBIC, IO AaHAJIOTHH),
MIPOBOJIUTDH BBIBOJIBI U 3aKITIOUCHUS;

YMEHHE TPHUMEHSTHh B MPOIECCe MO3HAHUSA MOHATHUS (TpEeIMETHBIE M MeTampeIMeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJb3yeMble B XHUMHH, MPEeOOpa3OBBIBATh IIMPOKO
MpPUMEHsSIeMblE B XMMHH MOJIETbHBIC TPEICTaBICHHUS — XUMHUYECKHH 3HAK (CHMMBOJ JJEMEHTA),
XxuMudeckas  ¢GopMyna W ypaBHEHHME  XHUMHYECKOM  peakuuu — TpU  pEHIeHUH
y4eOHO-TIO3HABATENbHBIX 3a/lad, C Y4Y€TOM OJTHX MOJAENBHBIX MPEJICTABICHUN BBISBIATH U



XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM HM3y4aeMbIX OOBEKTOB — XHUMHUYECKHX BEUIECTB U
XUMHUYECKUX PEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBS3U U
MIPOTUBOPEYUS B U3y4aE€MBIX IIPOLECCaX U SBICHUSX;

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHbIE BOMPOCHl B KAYeCTBE WHCTPYMEHTa MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA;

npuoOpeTeHre OmbITa MO IJIAHWPOBAHUIO, OPraHM3alMd U TPOBENCHUIO YYCHHYECKHX
SKCIIEPUMEHTOB: yMEHHE HAOI0aTh 3a XOJOM IMPOIECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €0
pe3ynbrat, QopmMynupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJlbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTIOBAHMSI, COCTABIISATh OTUET O MPOCIaHHOMi padoTe;

3) pabora ¢ uHbopMaIuei:

yMEHHUE BBIOMpaTh, aHAIM3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO PA3IUYHBIX BUJOB U
dbopM mpencTaBiIeHUs, MOIYYaeMYI0 W3 Pa3HbIX HMCTOUYHHUKOB (HAy4HO-NOMYJSpHAs JUTEpaTypa
XUMHAYECKOTO COJIEPXKAHMS, CIIPAaBOYHbIE MOCOOMsS, pecypchl VHTepHeTa), KPUTUYECKHA OI[CHUBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE TPUMEHSTh Pa3InYHbIe METObI U 3alPOCHI MPU TMOUCKE B 0TOOpe MH(pOpMaIUK U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOJUMBIX JUIsl BHIMOJHEHHs Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
OIpeAeNIEHHOTO THUIIA, npuodpeTeHne OTIbITa B oOnactu MCIIOJIb30BaHUs
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJIaJeHHE  KYJIbTYpOW  aKTUBHOTO
MCTIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX CUCTEM, CAMOCTOATEIBHO BHIOMPATH ONTUMAIBHYIO (OPMY
npeJcTaBieHus] HHPOpMAIMK M HWUIIOCTPUPOBATH pellaeMble 3aJaud HECIOXKHBIMH CXEMaMH,
auarpaMMame, IpyruMu GopmaMu rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIIONb30BaTh M aHAIM3HPOBATh B Ipoliecce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSTeIbHOCTH UH(POPMALIMIO O BIUSHUM MPOMBIIIEHHOCTH, CEJIbCKOIO X035IICTBAa U TPAHCIIOPTA Ha
COCTOSIHHE OKPY>KAIOUIeH MPUPOTHON CPEIbI;

VY obyuatomerocst 0yayT chOpMHpPOBaHbI CIEAYIOIMINE YHUBEpPCATbHbIE KOMMYHUKATUBHBIC
IEUCTBUSL:

yMEHHE 3a7aBaTb BONpOCHl (B Xoje aAuanora u (WIKM) AMCKYCCHM) IO CYLIECTBY
oOcyxnaeMoil  Tembl, (OpPMyIUpOBaTh CBOM MPEJUIOKEHUS OTHOCUTEIBHO  BBIOJIHEHHS
MPEJI0KEHHOM 3a/1a4u;

pUOOpETEHUE OIBITA IPE3EHTAIlMN PE3YIbTaTOB BBHIOJHEHNUS XMMHUYECKOTO SKCIIEpUMEHTA
(J1abopaToOpHOTO OMBITA, JTAOOPATOPHOW PAOOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B~ COBMECTHOM €O  CBEpCTHUKAMU  [IO3HABaTEJbHOM U
HCCIIEI0BATENIBCKON EATEIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MTPOOJIEM Ha OCHOBE yuéTa 00LIMX
MHTEPECOB W COrJacOBaHUs MO3ULUN (0OCYXAEHHsS, OOMEH MHEHMSIMH, «MO3TOBBIE ILITYPMbI»,
KOOpJMHALMsI COBMECTHBIX JEHCTBUI, ONIPEIEICHUE KPUTEPHUEB TI0 OLIEHKE KaYeCTBa BBIIIOJIHEHHON
paboThl U Apyrue);

VY oOyuaromierocss OynyT cGOpMHpPOBaHBI CIEAYIOIIME YHHBEpPCAJIbHBIE PEryJIsATUBHBIC
JEWCTBUA:

YMEHHE CAMOCTOSATEIBHO OIPEAEIATh LEIN ACSITEIbHOCTH, MJIAaHUPOBAaTh, OCYLIECTBIATS,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENbHOCTD, BEIOUpATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PelIeHNs] YUeOHbIX U TO3HABATENBHBIX 33/1a4, CAMOCTOSITEIBHO COCTABIIATh
W KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM IEHCTBUM NMPU BBHIMOJHEHUHU 3aJaHUM C y4ETOM
MOJIyUYEHHUsI HOBBIX 3HAaHWM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIHUAX, OIICHHUBATH
COOTBETCTBHE MOJIYYEHHOI'O pe3yjIbTaTa 3asiBICHHOMH 11eH;

YMEHUE UCIO0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/IJlaraéMble B YCIOBUH 3aJaHUN.

IIpenmeTHble pe3yabTaThl OCBOSHUS IPOrPAMMBI [0 XUMUHU Ha YPOBHE OCHOBHOT'O O0ILIEro
o0Opa3oBaHMUsl.



B cocraBe mnpeaMETHBIX pE3yJIbTaTOB II0 OCBOEHHUIO 0053aTEJBHOTO COJAEpKaHMUs,
YCTQaHOBJICHHOTO JITaHHOM  (enepanbHOl  paboueil mporpaMMoi, BBIAENSAIOT: OCBOCHHBIE
00y4aroIMMUCs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, ciennduieckue s npeAMEeTHON
obmactu «XUMHS», BUIBI JCSITEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETallly,
IpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX U HOBBIX CUTYaLUIX.

K konmy oOydenus B 9 kJjacce y oOydaromierocs Oyny copMUpOBaHBI CIEAYIOIINE
IIPEIMETHBIE PE3YIbTATHI IO XUMHHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TOHSATUN: XHUMUYECKUIl SJIEMEHT, aToM,
MOJIEKYJ1a, HOH, KAaTHOH, AaHUOH, IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULIATEIBLHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas peaklMs, XUMHUYECKas CBS3b,
TEIIOBOM 3(peKT peakuuu, MoJb, MOJSPHBIAH OOBEM, PacTBOpP, DJICKTPOIHUTHI, HEINEKTPOJUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALMSA, PEAKIMH HOHHOTO OOMEHa, Karaiu3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMble U HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKHCIIUTEb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAaHOBJCHHE, aJUIOTPONHUs, aM(OTEPHOCTS,
XUMHUECKas CBSI3b (KOBAJICHTHAs, MOHHAs, METAJJTMYecKasl), KpUcTalInyecKasl peniérka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XMMHYECKOW PEaKIUH, NPEAENbHO JomycTuMas KoHueHTpauus 11K
BEIIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX NOHATUN U IPUMEHSTH 3TU MOHSATHS
IIPY OMUCAHHHM BEIECTB U UX MPEBPAIICHUL;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY I COCTaBJICHUsI (OPMYJ BELIECTB U ypaBHEHHI
XUMHYECKHUX PEaKIIHii;

OIpEAEIATh BAaJICHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
pa3IMYHOTO COCTaBa, MPHUHAJJICKHOCTh BELIECTB K OMNPENCIEHHOMY Kjaccy COEAMHEHHMH II0
dbopmynaM, BUJ XUMHUYECKOW CBs3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHMYECKHX
COCIMHEHMSX, 3apsi MOHA [0 XUMHYECKOH Qopmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAMHEHUN, THUI KPUCTAINIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbsiBaTh cMmbich Ilepuoanueckoro 3akona J[.M. MenneneeBa u 1I€MOHCTPUPOBATH €0
MOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh Tabmmunyo ¢opmy llepmoamyeckoit cuctemMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jnuyaTh IMOHATUS «JIaBHas moArpynna (A-rpynma)» u «mmoOouHas
noarpynna (b-rpynma)», manele u OoiblIMe NEPUOABI, COOTHOCUTH O0O3HAUEHUs, KOTOpbIE
UMEIOTCS B TEPUOJUYECKOM TabyuIe, C YHUCIOBBIMU XapaKTEpPUCTHKAMM CTPOEHHsS aTOMOB
XUMHUECKUX 3JIEMEHTOB (COCTaB U 3aps]l siipa, oOlIee YUCIo AIEKTPOHOB U paclpeziesieHue Ux 1o
3JIEKTPOHHBIM CJI05IM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEIMHEHMH B Mpesiesax MajiblX MEPUOJIOB U IIIaBHBIX MOATPYII C Y4ETOM CTPOCHUSI UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKUE JIIEMEHTHI, HEOPraHMYECKHE BEIIEeCTBA, XMMUYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEaKLMM BEIIECTB, IO TEIUIOBOMY 3 (eKTy, Mo
M3MEHEHMIO CTETIeHEeH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) 00IIME U CIEIU(UIECKIE XUMHUYECKHUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BELIECTB, MOATBEPXKAAsl ONMCAHNWE NPUMEPAMU MOJEKYJISAPHBIX U HOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPaBHEHHUS DJIEKTPOJUTHYECKON AMCCOLMALMM KHCIOT, IIENOYed U COJIeH,
MOJIHBIE W COKpAalIEHHBbIE YypaBHEHUS pEaKIHil HOHHOrO OOMEHa, YpaBHEHHUS peakKlHid,
MTOATBEPKIAIOIIUX CYILIECTBOBAHUE T€HETUUECKOM CBSA3M MEX/1Y BEIIECTBAMHU PA3IIMUHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMN  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOXHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMUYECKOTO 3JIeMEHTa Mo (opMyie COEIUMHEHHUs, MAacCOBYIO JIOJII0 BEIECTBa B PacTBOPE,



MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN pEaKIIny;

coOmogaTh  NpaBWiIa  TOJB30BAHUS ~ XUMHYECKOW  TOCYIOH M J1abOpaTOpHBIM
000pyOBaHUEM, a TaK)Ke NMpaBUiIa OOpaIleHHs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH 110
BBITIOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BElIECTB (aMMHUAKa U yIJIEKUCIIOT0 Ta3a);

IIPOBOAUTH PEAKLMH, IOATBEPKIAIOIIME KAYECTBEHHBIH COCTaB PA3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUA-, HOAMI-, KapOoHar-, ¢ocdar-, cuiukKar-,
cynb(dar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHS U MOHBI U3yYCHHBIX METAJIOB, IPUCYTCTBYIOLIHE
B BOJHBIX paCTBOpPaxX HEOPraHWYECKHUX BEILECTB;

MIPUMEHATh OCHOBHBIE ONEpPALUM MBICIUTEIBHOU [EATEIbHOCTH — aHAJIUu3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHEe, CHCTEMAaTH3allMIO, BBIABICHUE NMPUYMHHO-CICACTBEHHBIX CBS3CU — IJIs
M3Yy4YEHUsl CBOMCTB BEIECTB U XMMUYECKUX PEAKLUN, €CTECTBEHHO-HAY4YHbIE METO/bl MO3HAHUS —
HaOJI0IeHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).



