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AHHOTanus K pado4eil mporpamMmme 1no y4e0HomMy npeamMery «XuMHsD»

8 -9 kiacchl
[Iporpamma 1o XMMHUM Ha ypOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHUs COCTaBJICHA HA
OCHOBE TpeOOBaHMN K pe3yidbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTebHOM
MporpaMMbl OCHOBHOT'O 00111ero oOpa3zoBanusi, npeactasiieHHbix B PI'OC 00O, a
TaKk)kKe Ha OCHOBE (penepasibHON padoueil mporpaMmbl BOCIUTAHUS U C YUYETOM
KOHIIETIIIMN TpEroaBaHus ydeOHOTO mpeamMera «XuUMHUs» B 00pa30BaTEIIbHBIX
opranuzauusx Poccuiickon denepanuu.
[Iporpamma 1o xumMun JaET MIPEICTABICHHAE O LIENSIX, OOIIEeH cTpaTerun ooydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYy4YAIOLIMXCS CpeICTBaMH Yy4YeOHOro mpeaMeTa,
yCTaHaBJIMBAET O0O0s3aTENbHOE TPEIMETHOE COJIep)KaHHUE, IpeayCcMaTpUBaET
pacnpezieieHue €ro Io KjlaccamM M CTPYKTypHpOBaHME MO pasjieliaM U TeMam
MporpaMMbl IO XHMHH, OIpeAeiseT KOJWYECTBEHHbIE M KAa4eCTBEHHBIE
XapaKTepPUCTUKU COACpKaHUs, PEKOMEHIYEMYIO ITOCIIEI0BATEIbHOCTh HU3YUYECHUS
XMMUU C YYETOM MEXITPEIMETHBIX U BHY TPUIIPEIMETHBIX CBSI3€H, JIOTHUKH yYEOHOTO
TpoIIecca, BO3PACTHBIX OCOOCHHOCTEH O0YYaIOIINXCs, ONPEAEsieT BO3MOKXHOCTH
npeaMera Ajsi peainv3alu TpeOoBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MHporpaMMbl Ha YpPOBHE OCHOBHOI'O 0OIIero oOpas3oBaHUs, a
Takke TpeOOBaHUU K pe3yJsibTaTaM OOydYeHUs XMMUHM Ha YPOBHE IEJeH M3yUYSHHS
nmpeaMera ¢ OCHOBHBIX  BHJOB  y4YE€OHO-TIO3HABATEIBHOW  AEATEIBHOCTH
00y4YaromIerocs o OCBOCHUIO y4eOHOT0 COJIepKaAHUS.
3HaHUWE XHUMHUHM CIY>KUT OCHOBOM st  (POPMHUPOBAHUS  MHUPOBO33PECHUS
00y4Jaroerocs, ero MpeAcTaBjICHU O MaTEepUAIBHOM E€IUHCTBE MHpPA, BAKHYIO
poab UrparoT (GopMHUpyeMble XUMHEH TPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
SHEPruv M 00 SBOJIOLMHU BELIECTB B HNPUPOJAE, O IYTSAX PELICHUs TIII00aTbHBIX
npo0JjieM YCTOMUYMBOIO pa3BUTHUSI YEJIOBEUECTBA — ChIPbEBOI, IHEPreTUUYECKOM,
MUILEBON U PKOJIOTUYECKON 0€30MacHOCTH, NMPOoOJIeM 3/IpaBOOXPAHEHHUSI.
N3yueHue Xxumuu:
CIOCOOCTBYET peanu3aliy BO3MOXKHOCTEH Ui camMOpa3BUTHS U (HOPMHUPOBAHHUS
KyJIbTYpPbl JUYHOCTH, €€ 00111el U (PYyHKIIMOHAIBHON IPaMOTHOCTH;
BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUIEHUSI M TBOPUYECKUX CHOCOOHOCTEH
00ydJaronumxcsi, HAaBBIKOB WX CaMOCTOSITEILHOM  Yy4YeOHOW JIeSITeIbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YyMEHUM, HEOOXOIUMBIX KaK B
MMOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHATHLHON IESATEILHOCTH;
3HAKOMUT CO CHEU(PHUKON HAYyUYHOTO MBIIIJICHUSI, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOT'O
B3IJIs/1a HA €JUHCTBO MPUPOJBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TarloM B
(hopMHpPOBaHNH €CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YJarOIIUXCSl;
crnoco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHbIM
3HAHUSAM, K IPUPOJIE, K 4YEJIOBEKY, BHOCHUT CBOM BKJAJ B 3KOJOTHYECKOE
o0pa3zoBaHHE O0YYAIOIITNXCS.
JlanHuple HampaBieHHsi B OOyYEHUM XHUMHUHM OOECIEUYMBAIOTCA CHEHU(PUKON
comepkaHusi  y4eOHOrO  TpeaMeTa, KOTOPBIM  SIBISIETCS — MEJarorudecKu
aJlanTUPOBAHHBIM OTpaKeHHEM 0a30BOIl HAYKU XHUMHUM Ha OMpPEJIEIEHHOM dTare e€
pa3BUTHSL.
Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUS OPUEHTHUPOBAH Ha



OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OPraHUYECKON XUMUH.

CTpykTypa coaep)KaHUs MPOrpaMMbl MO XUMHU CQOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOr0 nmoaxoaa K €€ m3ydeHuro. CoaepikaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE M BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl 10 MPUHLHITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHHN HA OCHOBE TEOPETUUYECKHUX IPE/ICTABICHUMN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOLMALINY BEIECTB B pACTBOPAX.
Teopernyeckre 3HaHHUS PpACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKH MOJTYyUYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, PAa3BUBAIOTCS IOCJIEIOBATEILHO OT OAHOIO YPOBHS K
JPYroMY, BBIIIOIHSS PYHKIMU OOBSICHEHUS K TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS
Y BO3MOXHOCTEU MPAKTUYECKOr0 MPUMEHEHHUS U MOITYyYEHUS U3y4aeMbIX BEILECTB.
OcBoeHnue nIporpaMmsl 10 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEJICTABIICHUS O
XMMHYECKON COCTABJIAIONIEN HAYYHOW KAapTHUHBI MHUpPA B JIOTHKE €€ CUCTEMHOU
IPUPOABI, IEHHOCTHOIO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IMO3HAHUS B
Hayke. l3ydyeHne XUMUM TPOUCXOIUT C IPUBICYCHUEM 3HAHUN U3 paHee
U3YYEHHBIX y4eOHBIX npeameToB: «OKkpykaroumii Mmup», «buonorus. 5—7 kinaccb»
n «Pusuka. 7 Kiaccy.

[Ipy u3ydeHUM XUMHH TPOUCXOIUT (HOPMUPOBAHHE 3HAHUNA OCHOB XHUMHYECKOM
HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON EATEIbHOCTH
4eJl0oBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajjaua y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUNA — BaXKHEHIITNX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, f3blka HAYKH, B MNPUOOIMICHHWH K HAyYHBIM
METO/JaM TIO3HaHWS TNpPHU HW3YYEHUU BEIIECTB U XUMHUYECKHUX peakiuui, B
(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHOM M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABUII
0e301macHOro o0parieHus ¢ BeleCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy u3yyeHUM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE 11U, KaK:

— (GOpMHUpOBaHHE HWHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaNPAaBJICHHOCTh OOYYEHHSI HAa CUCTEMATHYECKOE MPHUOOIIEHUE 00yJaroIMXCcs K
CaMOCTOATENbHON MO3HABATENILHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HAaHUS,
bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHre YCIIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO O0YyYaroIMMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHMS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITENbHOCTH;



— ¢opmupoBaHue obIel GyHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOUW IPaMOTHOCTH,
B TOM YHCJIC YMEHHUU OOBSICHATH W OIICHWUBATH SIBJICHHS OKPYXKAIOIIECTO MHPA,
WCITIOJIb3YSl 3HAHUS U OTIBIT, MOJTYyYEHHBIE MPY U3YICHUN XUMHH, TPUMEHSTh UX TIPU
perIeHuy MpooJIeM B MOBCETHEBHON KU3HU U TPYIOBOU NEATEILHOCTH;

— ¢dopMHupoBaHHE Yy OOYYAIOIIMXCS TyYMAaHUCTHYCCKUX OTHOIICHUH, MOHUMAaHHUS
IIEHHOCTH XUMHUYECKUX 3HAHUHU 1T BRIPAOOTKHU SKOJOTUUYECKH IEJIECO00pa3HOTO
MOBEJCHUSI B OBITY W TPYMOBOH JCATEIHHOCTA B IIENISIX COXPAHEHUS CBOETO
3JIOPOBBS U OKPY’KAIOIIEH TIPUPOTHON CPEIbI;

— Dpa3BUTHE MOTHBAllMd K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHsI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO01iee 4uCI0 4acoB, OTBEAEHHBIX MJIi M3YUYEHUSI XMMUU HAa YpPOBHE OCHOBHOTO
oOmiero ob6pa3zoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).
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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma TO XMMHH Ha YpOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBICHa Ha OCHOBE
TpeOoBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETo
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenepalibHONW paboueit
MporpaMMbl BOCIUTAHUS U C YYETOM KOHIEHIMHU MPENoJiaBaHusl yueOHOro mpeaMera «XUMHs B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoir deneparium.

[IporpamMMa mo xumuu Ja€T NpeACTaBICHUE O LIENSAX, OOIIel cTpaTeruu OoOy4YeHHs, BOCIUTAHUS U
pa3BUTHA 00YUaAIOUINXCS CPEACTBAMU Y4EOHOTO ITPeIMETa, yCTaHABIMBAET 00s13aTelIbHOE TPEIMETHOE
coJiepKaHue, IPeayCMaTPUBAET PACIIPEIETICHHUE €ro 10 KjlaccaM U CTPYKTYpUPOBAaHUE 110 pa3zAeiiaM U
TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISIET KOJUYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTHKHU
coJiepKaHusl, PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTh U3YUEHHUS! XUMUU C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO Mpoiiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommxcs,
OTIpeNieNIIeT BO3MOXKHOCTH TIpeAMETa JUIs pealu3aluyd TpeOOBaHW K pe3ysibTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeiIbHON MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS, a TaKxke
TpeOoBaHUH K pe3yibTaraM OOy4YeHHUS XMMHUU Ha YPOBHE IeJIel M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIHHON JESITEIbHOCTH 00YYaIOIIerocs Mo OCBOCHHUIO Y4eOHOTO COJepKaHUSI.
3HaHWE XUMHUHU CIIY’)KHT OCHOBOH i (HOPMHPOBAHHSI MHPOBO33PEHHSI OOYyYaroOMmerocs, €ro
MIPEJICTABICHUA O MAaTePHUATBLHOM CIMHCTBE MHUPA, BAXHYIO POJIb HTPAIOT (POPMHUPYEMbIC XUMHUEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPAILLEHUSX PHEPTUU U 00 DBOJIONUU BEUIECTB B MPHUPOJE, O MYTAX
pelIeHus TI100ambHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, YJHEPTETUUYECKOM,
MUIIEBON U IKOJIOTUYECKON O€30IacHOCTH, IPOOJIEM 3/1paBOOXPaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET pean3aii BO3MOKHOCTEH Al caMOPa3BUTHUS U (HOPMUPOBAHUS KYIbTYPbl TUYHOCTH,
e€ o0melt U GyHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B POPMUPOBAHUE MBIITUICHHS U TBOPUECKUX CITIOCOOHOCTEH 00yUaromuxcsi, HABBIKOB X
CaMOCTOATENIbHON Y4eOHOM JesATEeIHbHOCTH, IKCIEPUMEHTAIbHBIX M HCCIEAOBATEIbCKUX YMEHUH,
HEO0OXOUMBIX KaK B MIOBCEHEBHOM KM3HU, TaK U B IPO(ECCUOHATLHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJISAa Ha
€IMHCTBO MPHUPOJIBI U YEJIOBEKA, SBIIETCS OTBETCTBEHHBIM ATAarioM B ()OPMUPOBAHUHU €CTECTBEHHO--
Hay4YHOU IPAMOTHOCTH O0YYArOIITUXCS;

crocobcTByeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30oBaHHe 00yJarOIIUXCs.

JlanHble HampaBICHUS B OOYYCHHH XHUMHH OOECIICUMBAIOTCS CIEHU(PUKON COAEp)KaHUs yd4eOHOTO
MpeaMeTa, KOTOPBIH SIBISETCS MeJarorndecky aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKU XUMHUU
Ha ONpeIeIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xumuum Ha ypOoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS OPHEHTUPOBAH HAa OCBOEHUE
00yJaronMMHUCs CUCTEMBI TIEPBOHAYATIBHBIX TOHITHH XWUMHH, OCHOB HEOPTaHWYECKOW XUMHH H
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHI OPTraHNYECKON XUMHUH.

CTpyKkTypa cofepKaHus MPOrpaMMbl IO XUMUU CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOIX0/a K €€
n3yueHuto. CoziepkaHue CKIaIbIBAETCA U3 CUCTEMbI TOHATUN O XUMUYECKOM JIEMEHTE U BEILIECTBE U
CHUCTEMBI TIOHATUA O XUMHUYECKON peakmuu. O0e 3TH CHUCTEMBI CTPYKTYpPHO OPTraHW30BaHBI I10
MIPUHITAITY TIOCTIE0BATEIIFHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUCCKUX MPEICTABICHUI PA3HOTO
YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
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— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YY€HHUs O CTPOEHHUH aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBICHUN 00 AIEKTPOIUTHUECKON AUCCOIMAIINH BEILIECTB B PAaCTBOPAX.

Teopernueckue 3HaHUSI pacCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU MOJYUYEHHBIX U OCMBICIICHHBIX
(akToOB, pPa3BUBAIOTCS TIOCIECAOBATEIBHO OT OJHOTO YPOBHS K JAPYroMmy, BBIIONHSSA (QyHKIHMH
OO0BSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BOBMOXKHOCTEH NMPAKTUYECKOT0 IPUMEHEHUS U
MOJTyYEHUS NU3yYaeMbIX BEILIECTB.

OcBoeHHE TIPOrpaMMBbI MO0 XHUMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJIAIOLIEH HAYYHOM KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOUN MPUPOJIbI, IEHHOCTHOTO OTHOILLICHUS
K Hay4YHOMY 3HAHHMIO U METOJaM IM03HAaHMs B HaykKe. M3yueHnue XuMuu NpoucxXoquT ¢ MPUBICYECHUEM
3HaHUH W3 paHee U3YYCHHBIX YUeOHBIX peaMeToB: «OKpyKarommi Mup», «bromorus. 5—7 kiacce»
n «Pusnka. 7 Kiacey.

[Tpu M3yyeHNH XUMHUH TPOUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOW HayKH Kak 001acTh
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKOM JESATENIbHOCTH 4YEJNIOBEKa M Kak OJHOro W3
KOMITOHEHTOB MHPOBOW KyJIbTYphl. 3a/1aua y4eOHOTr0 MpeMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUM — BaKHEHIIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHYECKUX IOJOKCHH,
JOCTYIHBIX 00001IeHNIT MUPOBO33PEHYECKOTO XapaKkTepa, s3bIka HAYKH, B IPHOOIICHUN K HAyYHBIM
METOJIaM TO3HAHMSI MIPU U3YYCHHUU BEIIECTB U XMMUYECKUX pPeakiui, B (GOPMUPOBAHUH U PA3BUTHH
MO3HABATENbHBIX ~YMEHMH W HUX NOPUMEHEHWH B Y4eOHO-TIO3HABaTeNbHOM U yueOHO-
HCCIIEIOBATENILCKOM NIEeATEIbHOCTH, OCBOCHHUHU IMPAaBHUJ OE30MAaCHOTO OOpalIeHHs C BEIIECTBAMHU B
MMOBCEJHEBHOW KU3HU.

[Ipn u3ydeHnH XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)XKHOE 3HAYCHHE MPHOOpEIH
TaKue 1eNH, Kak:

— (opMHpOBaHWE WHTCIUICKTYaIbHO pPA3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSITHIO PEIIEHUN, CTOCOOHOM alanTUpoOBaThCA K OBICTPO
MEHSIFOUIUMCS YCIIOBUSIM 5KH3HU;

— HaIpaBJIEHHOCTh OOyUYEHUS Ha CHUCTEMAaTHUeCKOe MPHOOIIeHNE 00YYArOIINXCs K CAaMOCTOSTENbHOM
MO3HABATEILHONW JICSITEIIbBHOCTA, HAYYHBIM METOJaM IO3HaHUs, (POPMUPYIOIIMM MOTHBAIMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHne yCcIoBHil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO O0YUAIOIIMMHUCS OTBITa Pa3HOOOpa3HOMH
NeSTeNbHOCTH, TO3HAHUS W CaMOMO3HAHMs, KIIIOYEBBIX HABHIKOB (KJIFOUEBBIX KOMIETEHIINA),
MMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IUYHBIX BUIOB JIEITEIbHOCTH;

— (opMupoBanue o0mel (QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCIIE
YMEHHIH OOBICHATH M OILICHHWBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, HCIONB3Yys 3HAHUS W OIIBIT,
MOJIy4YEHHBIE TTPH U3YUYEHUH XUMHH, TPUMEHSTh UX MPHU PEIICHUH IPOOJieM B TOBCETHEBHOM KU3HU U
TPYZIOBOM JEATENBHOCTH;

— (¢opMupoBaHue y OOYYarONIMXCS TYMAaHUCTHYECKHX OTHOIICHWH, TIOHUMaHUs IIEHHOCTU
XUMHYECKUX 3HAHHH AJIs BBIPAOOTKU SKOJIOTUYECKH 11e71eCO00pa3HOr0 MOBEACHHUS B OBITY U TPYIOBOM
NESATEIbHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMH K O0YYESHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHHUs OOIIEYeIOBEUECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TpoQuiIs u
HaIpaBJIEHHOCTH JAJILHEUIIIET0 00yUeHHS.

OO111ee 4nciIo 9acoB, OTBEAEHHBIX JUISI M3YYCHHSI XUMHUH HAa YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus,
cocraBiseT 136 yacoB: B 8§ kimacce — 68 dacoB (2 yaca B Hefiento0), B 9 kiacce — 68 dacoB (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC
IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA
[Ipeamer xumun. Ponp XuMuM B KU3HM 4YelloBeKa. XHMMHS B CUCTEME HayK. Tena M BELIECTBA.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHaTre o MeTogax Mmo3HaHus B
xumuu. Yucreie BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei.
ATOMBI U MOJIEKYyJbl. XUMHUYECKHE 31eMeHThl. CHMBOJIBI XUMHUYECKHX 3JIeMEHTOB. [IpocTeie un
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BeulecTB. OTHocUTenbHAs aroMHas macca. OTHOCUTENIbHAs MOJIEKyJsipHas macca. MaccoBas A0is
XUMHUYECKOI'O 3JIEMEHTA B COCIUHEHHH.
KonuuectBo BemectBa. Monb. MonsipHass Macca. B3auMoOCBsI3b KOJIMYECTBA, Macchl M 4HCIIA
CTPYKTYPHBIX €IUHUIL BelecTBa. PacuéTel o hopmysiaM XMMUYECKUX COCTUHEHUM.
du3znuecKre 1 XUMUYECKHE IBJICHUS. XUMHYECKasi peakius U e€ Mpu3Haku. 3aKOH COXPAHEHUS MacChl
BelIeCTB. XHMHUYeckue ypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuil (coeauHeHus,
pasoKeHHs, 3aMeleHUs, 0OOMEHa).
Xumuueckuii IKCnepumenm:
3HAKOMCTBO C XMMHUYECKOH NOCYA0M, TpaBujiaMu paOOThl B JIaOOpAaTOPUU U MPUEMAMU OOpaLIEHUS C
nabopaTopHbIM  000pyJOBaHMEM, H3yYyeHHE U omnucaHue (U3UYECKUX CBOMCTB 00pa3ioB
HEOpPraHMYECKUX BEIIEeCTB, HaOMoIeHue Gu3nyeckux (IUIaBI€HHUE BOCKA, TassHUE JIbJA, PacTUpaHHe
caxapa B CTYIIKE, KUTICHUE W KOHICHCAIUS BOJbI) U XUMHUUYECKHX (TOPEHHE CBEUM, IPOKAIMBAHUE
MEIHON TPOBOJIOKH, B3aMMOJEWUCTBHE MeJa C KHCIOTOM) SBJICHWM, HaONIOJCHWE U OIHUCAHHUE
MPU3HAKOB TMPOTEKAHUS XUMHYECKHX peakluil (pa3iloKeHue caxapa, B3aUMOJICHCTBHE CEpPHOM
KHCIIOTHI ¢ XJIOPUAOM Oapusi, paznoxkenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE
xkenes3a ¢ pactBopoM cou meau (1), mzydenune cnocoOoB pa3esieHusi CMecei: ¢ MOMOIIbI0 MarHuTa,
(dbunpTpoBaHUE, BHITIAPUBAHUE, MUCTUIUIAIMUSA, XpoMarorpadus, MpoBeACHUE OYHCTKH TOBAPEHHOMN
CONM, HaONIOICHWE M ONHUCAHHE pe3yJlbTAaTOB IPOBEIEHUS OIbITa, WJUIIOCTPUPYIOUIETO 3aKOH
COXPaHEHHUS MAcCChl, CO3/IaHHE MOJIeJIe MOJIEKYT (IIapOCTEPIKHEBBIX ).
Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB
Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimoposa — sneMeHT U mpocToe BemecTBo. Haxoxnenue
KHCIIOpo/ia B TpHpojae, (u3MYecCKHe W XHMHYECKHME CBOMCTBa (peakiuu ropeHus). OKCUABL.
[Ipumenenue xucnopoga. CrnocoObl MOTy4YeHHs] KUCIOPOJa B JIAOOPATOPHH U MPOMBIIIJICHHOCTH.
KpyroBopoT kucnopoaa B nmpupojae. O30H — alsIoTpornHas MOAUPUKAIIS KUCIOPOa.
TennoBoi 3G HeKT XUMUIECKON peakIii, TEPMOXUMHUUECKUE YPaBHEHHUS, IK30- M YHIOTCPMUUECKHE
peakimu. TormmBo: yroib W MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHHE NapHUKOBOTO 3(dekTa,
paspylIeHHE 030HOBOTO CIIOSI.
Bonopon — anmemeHT u mpocTtoe BemecTBo. Haxoxaenuwe Bojgopona B Npupoae, (QpU3ndeckue u
XUMHYECKHE CBOICTBaA, IPUMEHEHHE, CIIOCOObI oTyueHus. KucioTs! u comu.
MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.
duznueckue cBoiicTBa BoAbl. Boga xak pactBoputens. PacTtBopbl. HacklllieHHbIE 1 HEHACHIILIEHHBIE
pacTtBopbl. PacTBOpMOCTh BemIeCcTB B BOAE. MaccoBasi J0Jisl BEIIECTBA B pacTBOpPE. XMMHYECKUE
cBoiicTBa Bojabl. OcHOBaHUA. PosIb pacTBOPOB B MPHUPOE U B KU3HU YeloBeka. KpyroBopoTt BoabI B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BoJ. OXpaHa v OUMCTKA TPUPOAHBIX BOJI.
Knaccupukanuss ~ Heopranmueckux — coeauHeHuil.  Oxcunpl.  Kiaccuduxamms — OKCHIOB:
cosieoOpasyrorniie (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHBIC) U HecojeoOpasyromue. HoMmeHknarypa
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okcu10B. u3znueckrne U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomydyeHne okcumoB.

OcHoBanus. Kiaccuukanuss OCHOBaHMI: MIETOYM U HEPACTBOPHMBIE OCHOBaHWs. HomeHKkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa xucnot. @u3ndyeckiue 1 XUMUYECKHE CBOICTBa
kucnotT. Pan akruBHoctu MetasuioB H. H. bekerosa. [lonydyenue kucinor.

Comu. Homenknarypa cosieid. @uznueckue 1 XUMHUUECKHE CBOMCTBa cotie. [lomydyenue comneit.
['eHeTnueckas CBsI3b MEKy KJIACCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHue COAepk aHHUs KHUCIOpoJa B BO3AyXe, IOIy4YeHHE, COOUpaHue,
pacno3HaBaHUE M H3yYEHHUE CBOMCTB KHCIOPOJa, HAOMIOACHUE B3aUMOJEHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHUS BO3HHMKHOBEHHMS M TMpEKpalleHus TropeHus (moxkapa), 03HAKOMJIEHHE C
o0Opa3amMu OKCHJIOB U OMKMCAHHUE WX CBOWCTB, MOJyuyeHUE, COOMpaHUe, PACcllO3HABAHUE U U3YUYCHUE
CBOKMCTB BojJopoaa (TopeHue), B3aumojehcTBue Bomopona ¢ okcuaoM Mmenu (II) (Bo3mokHO
WCIIOIb30BaHUE BHUCOMATEpUATIOB), HaOMOIeHHEe OO0pa3loB BEIIECTB KOJUYECTBOM | MOJb,
HCCIICIOBAaHNE OCOOCHHOCTEH PACTBOPECHHUSI BEIIECTB C PA3IMYHON PACTBOPHUMOCTBIO, TPUTOTOBIICHHUE
pacTBOPOB C ONpPENEIEHHON MAacCOBOM J10JIEM PacTBOPEHHOrO BEIIECTBA, B3aMMOJIEHCTBHE BOJbI C
MeTaiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
00pa3IOB HEOPraHWYECKHX BEIICCTB PA3IMYHBIX KIJIACCOB, HAOIIOJCHUE W3MCHCHHS OKPACKH
MHJMKAaTOPOB B pacTBOpax KHUCIOT W IIejoued, u3yudeHue B3aumojnenctBus okcuga memu (II) c
pacTBOPOM CEpPHOM KHCIIOTBhI, KHCIOT C METaUlaMM, pPEaKUUd HeWTpalu3aluu, I[OJy4YEeHHE
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO METajljla JIPYTMM M3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BakHeNme KJI1acChl HEOPraHUYECKUX COEAUHECHUINY.
IMepuoauveckuii 3axon u [lepuoanyeckasi cucreMa xumuueckux djaemeHToB /. U. MenaeneeBa.
Ctpoenue aToMoB. XuMu4eckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

[lepBbie MOMBITKY KIACCH(PUKAIUU XUMHUYECKHUX 371€MEeHTOB. [IoHsTHE O TpyInax CXOAHBIX DIIEMEHTOB
(1memoyHple W IMIETOYHO3EMENTBHBIE METAJUIbI, TAJOT€HBl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE
00pa3ytoT aMm(pOoTepHbIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux snemMeHtoB J[. M. Menneneesa.
Kopotkonepuoanas u niauaHONEpuoAHas Gopmsl [leproandeckoil cCUCTEMbl XUMUYECKHX YJIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynnsl. OHU3HMYECKUH CMBICH HOPSJIKOBOTO HOMEPA, HOMEPOB
MEepUO/Ia U TPYIIbI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHHe EKTPOHHBIX 000I0UeK
aToMoB TniepBbIX 20 xumuueckux sneMeHTOB Ilepuommueckoit cucremsl JI. W. MeHnneneesa.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA MO €ro MnojoxeHuwo B Ilepmommueckon cucreme /. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpyIIaM U Mepuoam.

3nauenue Ilepuonnueckoro 3akoHa u llepronnueckoil CHUCTEMBl XUMHYECKHX AJIEMEHTOB IS
pa3BuUTHS Hayku U ipakTuku. [[. . MeHneneeB — yu€HbIN U TpaXJaHVH.

Xumunueckasi cBsizb. KoBaneHTHast (MOJISIpHAs M HEMOJISIPHAS) CBS3b. DJNEKTPOOTPHUIATENHHOCTD
XUMHUYECKUX AJIEeMEHTOB. VIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpomecchl OKUCICHHS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4deHHe OOpa3IOB BEIIECTB META/UIOB W HEMETAJUIOB, B3aWMOJICHCTBHE THUAPOKCHIA IMHKA C
pacTBOpaMM KHUCIJIOT M IIEJI0YEH, TPOBENCHHUE ONBITOB, MITIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-
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BOCCTAHOBUTEBHBIX PEaKIMi (TOpeHre, PEaKIuy Pa3oKeHUsI, COSTUHEHU ).

Mescnpeomemmnuie ceasu

Peanuzamust MexXnpeIMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIACCE OCYUIECTBISIETCS 4depe3
WCIIOIb30BaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX IIOHATHM, TaK W TOHATHH, SBIISFOIINXCS
CHUCTEMHBIMU JUIsl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO--HAYYHBIC TIOHATHS: HAYYHBIA (PAKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CHHTE3,
KJIacCU(UKALUS, TIEPUOINIHOCTh, HAOTIOACHHE, SKCTICPUMEHT, MOICTTUPOBAaHUE, U3MEPEHUE, MOJICTIb,
SIBJICHHE.

®dusukKa: MaTepus, aTroM, dJEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbI, PaJIMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUYSCKUN 3apsiji, BEUIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tas,
(bu3HUYecKre BETMYMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COTHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, MTOJE3HBIE HCKOTIAEMBbIE, TOTUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYeCKasi peakust

Ilepuonuueckuit 3akoH. llepuomnueckass cucrema xumudeckux sieMmeHToB [I. M. Menpaeneena.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHUX DJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, KalMs, KaJbLUs W HUX COCAMHEHHUH B COOTBETCTBHUHM C IIOJOKEHHUEM DJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUAbl XUMHUYECKON CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJIa XUMHYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHWYECKHUX BEHIECTB. XWMUYECKHE CBONCTBA BEIECTB,
OTHOCAILIUXCSA K Pa3IM4YHbIM KJIacCaM HEOPraHUYECKUX COEAUHEHUN, TEeHETHYecKass CBs3b
HEOPraHUYECKHX BEIIECTB.

Knaccudukanmss XuMHUYECKMX peakIuid MO pa3jIudHbIM Tpu3Hakam (10 YUCIYy U COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEMJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEeHEH OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB, M0 0OPAaTUMOCTH, MO YYaCTHUIO KaTalnu3aTtopa). JK30- U IHAOTEPMUUYECKUE
peakIu, TepPMOXUMUYECKNE YPABHEHUS.

[TonsiTne o ckopocTH XUMUYECKON peakiuu. [loHsTre 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKHUX
peaknusx. [loHATHE O TOMOTEHHBIX U TETEPOreHHBIX peakinusax. [lonstue o karamuze. [lonstue o
XUMHUYECKOM paBHOBecUH. DaKTOPHI, BIUSAIOIINE HA CKOPOCTh XMMHUUYECKOW PEAKIMU U TMOJIO0KEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC peakuuu, AIEKTPOHHBIN OanaHc OKHCIIHUTEIHLHO-
BOCCTAaHOBUTENIbHOW peakuuu. (CoCTaBJIE€HHUE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a NIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTHUECKON TUCCOLMAIIMU. DIEKTPOIUTHl U HEANEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAIIMM BEIIECTB C pa3IMYHBIMU BHJAAMH XUMHUYECKOW cBsi3u. CTerneHb
nuccoruanuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

Peakuiu nonHOTO 0OMEHA. Y CIIOBUS MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa, MOTHbBIE U COKPAIIEHHBIE
WOHHBIE ypaBHEHUS peakuuii. CBOWCTBA KUCIOT, OCHOBAaHHWI U COJiEH B CBETE MpPEICTaBICHHUI 00
BJIEKTPOJIUTAYECKON Aucconmanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O THIpoIH3e CONeH.
Xumuueckuii IKCnepumeHm:

03HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METANIOB U
HeMeTaIoB (rpaduTa u anMasa), CIIOKHBIX BEIECTB (XJIOpHIa HATPUS ), UCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM pEaKIMh OT BO3JCUCTBHUS pPa3IUYHBIX (DAKTOPOB, HCCIEAOBaHUE
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AJIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpollecca IUCCOLMALMU KHUCIOT, ILIEJO4Yed U cosei
(BO3MOKHO HCIIOJIb30BAaHHE BUIEO MAaTEPHATIOB), IPOBEICHUE OIBITOB, HIUTIOCTPUPYIOIIUX MTPU3HAKH
MIPOTEKAHUS PeakKInii HOHHOTO oOMeHa (00pa3oBaHMEe OCa/iKa, BBIJICICHHUE ra3a, 00pa3oBaHUE BObI),
OTBITOB, WJUTIOCTPUPYIOMIUX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX peakuuii (ropeHue,
peaKuuu paslioKEHUs, COCJAMHEHHS), PACMO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIUIBIO
KayeCTBEHHBIX PEAKIIM HAa MOHBI, pEIICHHE SKCIICPUMEHTAIbHBIX 3a1a4.

HemeTta/uibl 4 UX COeTHHEHHS

OO6mass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBbIE CTEIECHU
okucienusa. CtpoeHue U (u3MUECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOT€HOB. XHUMHUYECKHE
CBOWCTBAa Ha MpHUMEpe XJopa (B3aMMOACHCTBHE C MeETAUIAMH, HEMETaNIaMH, ILIEeJI0YaMu).
XnopoBonopon. CossiHasi KHCIIOTa, XUMUYECKHE CBOMCTBA, OTy4YeHUE, MpuMeHeHue. [leiictBue xmopa
1 XJIOPOBOJIOPO/Ia HA OPTaHU3M ueloBeKa. BaxkHelre XJopuibl U UX HaX0XKACHHUE B IPUPOJE.
OO6mas xapaktepuctrka sneMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTepHBIE
crerieHu okuciieHus. CtpoeHne u (U3NIECKUe CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA M CEPHI.
AnnorponHbsle MOTUGHUKAIMKA KUCIOpOJa M cepbl. XMMHUYECKHe cBoicTBa cepbl. CepoBonmopof,
cTpoeHue, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX
okcuioB. CepHasi KUCIOTa, PU3NYECKUE M XUMUYECKUE CBOMCTBA (00II1e KaK MPeICTaBUTENs Kilacca
KHCJIOT U crieruduyueckue). XMMHUUECKHUE PEaKINH, JeKallie B OCHOBE MPOMBIIUICHHOTO crocoba
MOJTy4eHus: CepHOM KUCIOTHI. [IpuMenenne cepro kucinotsl. Colid CEpHOM KUCIOTHI, KAaUeCTBEHHAs
peakuus Ha cynbhaT-uoH. HaxoxaeHue cepbl U €€ COeUHEHHH B MpUpojie. XUMUYECKOe 3arpsi3sHeHNe
OKpY Karollel cpebl COeNUHEHUSIMU Cephbl (KUCIOTHBIE JOXKAM, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHHS.

OOmas xapakTepucTuka 3eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHCIIEHUS. A30T, paclpocTpaHeHHe B MpUpoie, PU3NYECKUE U XUMHUYECKHE CBOICTBA.
KpyroBopot azora B mpupoge. AMMHUak, ero U3NYecKue U XMMHYECKHE CBOMCTBA, MOMyUYEHUE U
npuMeHerne. Com aMMOHHMS, UX (PU3NYECKHE U XUMUYECKHEe CBOHCTBA, MpuMeHeHre. KauecTBeHHas
peaKiysi Ha MOHBI aMMOHHsI. A30THAas KUCIIOTa, e€ MoydeHue, (pu3nuecKkue 1 XUMHUECKUE CBONCTBA
(obmume kak mpeacTaBUTENs Kiacca KUCIOT u crenuduyeckue). Mcnonb30BaHne HUTPATOB U COJIei
aMMOHHS B KaueCTBE MHUHEPAIBHBIX YAOOpeHHH. XUMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl
COCMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3/1yXa, MOYBBI M BoMoEéMOB). Docdop,
ayutoTpornHbie Mmoaudukanuu Gocdopa, puznueckue u xumuueckue croiictea. Oxcun dhocdopa (V) u
dbocdopHas kucnota, Gu3nuecKkre U XMuMUIeCKUe CBONCTBA, nmonyuyenue. McnonszoBanue pochartos B
KauecTBE MUHEPATbHBIX YAOOPEHU.

O6mras xapaktepuctuka daeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHCJICHUS. YTIEpoJa, aUIOTPONHbIE MOAW(DUKAIMHU, PACIpPOCTPAHEHHE B TPUPOE,
¢usnyeckue M XUMHUECKue cBOMcTBa. Apcopbums. KpyroBopor yriepona B mpupone. OKcHbl
yraepojaa, ux (Gu3nuecKue U XMMHUYECKHE CBOMCTBA, ACMCTBHE HA JKUBBIE OPTaHU3MBI, MTOy4YeHUE U
MpUMEHEHHE. DKOJIOTHYECKHEe TMpoOJIeMbl, CBs3aHHbIE C oOkcuaom yriaepoma (IV), rumotesa
r7100aBHOTO TOTEIUICHUST KJIMMaTa, MapHUKOBBIA YPQeKT. YToibHas KUCIOoTa M €€ COJH, HuX
¢du3nuecKkue W XMMHUYECKHE CBOMCTBA, TONyueHHWE M mpuMeHeHHe. KauecTBeHHas peakuusi Ha
KapOoHaT-uoHKI. Mcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIhCKOM
XO35IMCTBE.

[lepBoHaYaIEHBIC IOHATHUS 00 OPTAaHWMYECKHX BEIIECTBAX KaK O COCMHEHUAX yriepoaa (METaH, 3TaH,
STHWJICH, alleTUJIEH, STaHOJ, TNIMLEPHH, YKCyCcHas KucioTa). [IpupogHbie HCTOYHUKH YTIIEBOAOPOI0B
(yromp, mpupoAHBIH Ta3, He(TH), MPOAYKTHI HX mepepaboTku (OeH3MH), UX pOJb B OBITY U
npoMbliieHHOCTH. [ToHsATHE 0 OMOTOTHYEeCKH BasKHBIX BEIIECTBAX: KUpax, OelKax, yrieBojgax — U ux
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POJIH B )KHU3HU YesloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.
Kpemuuii, ero ¢usnyeckne M XUMHUYECKHE CBOWCTBA, MONy4YeHHE U mpuMeHeHue. CoennHeHHS
KpemHHs B mpupoxae. Ob6mme mpexacraBienus o0 oxcuae kpemuus (IV) m kpeMHUEBOH KHCIOTE.
CunukaTsl, X UCIIOJIb30BaHKE B OBITY, B IPOMBILUICHHOCTH. BaxxHei1ne cTpouTenbHble MaTepHAIIbL:
KepaMHuKa, CTeKJo, ILIeMEHT, OeToH, 3kene300eToH. IIpobiembl Oe30macHOro HCMIOIb30BAHUS
CTPOMTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe o0O0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBONCTB COJSHOM KHUCJIOTBL, MPOBEICHHE
KAueCTBEHHBIX peakUWid Ha XJIOPHUA-UOHBI M HAOIOJIEHHWE MPU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NYECKUe M XHUMHUYECKHE CBOWMCTBA TAJIOI€HOB M UX COCAMHEHUH (BO3MOXKHO
WCIOJIb30BAaHNE BHJCOMATEPHANIOB), O3HAKOMJICHHE C o0OpasmamMu XJIOPUAOB (TaJOreHUI0B),
O3HaKoOMJIeHHe ¢ oOpa3uamu cepbl U €€ COeIUHEHUSMU (BO3MOXKHO  HCIOJb30BaHHE
BUJICOMATEpHANIOB),  HaOmoJeHue  mporecca  oOyrauBaHUs — caxapa  [OA  JeiCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3y4YE€HHE XMMHMUYECKHUX CBOWCTB pa30aBJIEHHON cepHOM
KHCJIOTBI, TPOBEICHUE KAYEeCTBEHHON peakuuu Ha Cyiab(parT-uoH W HaONIOJCHHE INpH3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOMCTBAMHU a3oTa, ¢ocdopa M UX COCTUHEHHIMA
(BO3MOXKHO HCITOJIb30BaHHE BHJEOMATEpHaNoB), oOpa3laMu a30THBIX U (HOCHOpPHBIX YyIOOpEeHHIA,
NoJTyYeHne, coOMpaHue, paclio3HaBaHUEe M W3YYEeHUE CBOWCTB aMMHAaKa, MMPOBEJCHHE KaYeCTBEHHBIX
peaknuii Ha MOH aMMOHHUSI U QochaT-uOH U M3YUCHHE NMPU3HAKOB WX MPOTEKAHMUS, B3AaUMOICHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTBHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPHAIIOB),
M3Y4YeHHE MOJeNIel KpUCTATMYECKUX peméEToK anmasza, rpadura, Qynnepena, o3HakOMIIEHUE C
IIPOLIECCOM  aICOPOLIMU  pAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
IIPOTUBOra3a, IOJyuyeHue, coOupaHHe, PACIIO3HABaHWE M H3Y4YEHHE CBOICTB YIJIEKHUCIOrO TIasa,
IIPOBE/ICHUE KAueCTBEHHBIX peakluil Ha KapOOHAaT M CWJIMKAT-MOHBl M M3Y4YEHHE NPU3HAKOB HX
IIPOTEKAHHS, O3HAKOMJIEHME C NPOAYKIMEW CHJIMKATHOM  IPOMBILUIEHHOCTH, pELICHHUE
AKCIIEPUMEHTAJIBLHBIX 3aa4 10 TeMe «BakHele HeMeTalbl U UX COeTUHEHUS».

Metaibl M X COeIMHEHUS

OOmast XapakTepUCTUKa XMMHUYECKMX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX IIOJOXEHHUS B
Ilepnognueckoit cucreme xumuueckux anemeHToB /1. M. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTaJlI0B. MeTayuinyueckas cBsi3b U METAJUIMYECKask KpUCTaNINYecKas peiéTka. DJIeKTPOXUMUYECKUI
psaa HampspkeHUd MeTanioB. Pu3MyecKkWe U XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmume crnocoObl
nojryyeHus MetauioB. [ToHATHE 0 KOPPO3UN METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CmutaBsl (CTalb, YyTYH, JIOPATIOMUHUM, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBILIUIEHHOCTH.
[[lenounbie Metauibl: moJioxkeHue B llepumoamueckod cucrteMe xumuyeckux snemeHtoB [I. M.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXxOXkJaeHUEe B npupoje. dusndeckre u XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U THIPOKCUABI HATpHsl M Kanus. [IpuMeHeHne MmenoYHbIX
METAJIJIOB U UX COEANHEHUH.

[IleroyHO3EMENBHBIE METAUIBI MAarHuid MW KalblUi: mNoJoXeHue B Ilepuonnueckoil cucreme
xumuueckux snemeHTtoB . M. MeHnaeneeBa, CTpoeHHME WX AaTOMOB, HaxOXJAEHUE B MPHUPOJIE.
du3nyecKknue 1 XMMUYECKHE CBOMCTBA MarHus 1 Kanplus. BaxHelne coequHeHNs Kanblusl (OKCU,
THJIPOKCHU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunnil: onoxxkenue B [lepuoanueckoit cucreme xumudeckux sineMeHtoB J[. M. Menpaeneena,
CTpOEHHE aToMa, HaxoXKJIeHue B mpupojae. Pusznyeckue M XMMHUYECKHE CBOICTBA allOMHHMS.
AmdorepHbIe CBOMCTBA OKCH/IA U THUPOKCHIA ATFOMUHHUSL.

Kenezo: nonoxenue B llepuommueckoit cucreme xumuueckux snemeHToB J[. WM. Menneneena,
CTPOEHHE aTOMa, HaxoxJeHue B npupozae. Gusndeckne n XuMU4YecKne CBOMCTBA xkene3a. OKCHipbl,
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ruapokcuabl U cou xxenesa (1) u xxenesa (I11), ux coctas, CBOMCTBA U TTOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ 0Opa3llaMd METaJIOB M CIUIABOB, MX (DU3MYECKHMMU CBOMCTBAMH, H3y4eHHUE
PE3yJIbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BUJCOMATEPHANIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCH/Ia KaJIbLUs U HATPUA C BOAOH (BO3MOKHO HCIIOIb30BAHUE BHIEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHUs Kelle3a B KUCIOPOAE (BO3MOXKHO
HCIOJIb30BAaHNUE BUJEOMATEPHUATIOB), NPU3HAKOB IPOTEKAHUS KAaYECTBEHHBIX pEaKUUN Ha HOHBI:
MarHus, KaJbIusl, aTlFOMUHUS, ITMHKa, kese3a (I11) u xenesza (I11), menu (II), Habmronenue u onucanue
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMU HATPHS, KAl U Kajblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHAA AITIOMUHUS M THIPOKCUIA
LIMHKA, pElICHUE IKCIIEPUMEHTAILHBIX 33/1a4 10 TeMe «BaxkHeilne MeTasibl U UX COSTUHEHUSD.
XuMHUS U OKPYKAKOIIas cpeaa

BemectBa 1 MaTepuansl B MOBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe MCIoIb30BaHNE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIb Npyu XMMUYECKUX 0’KOTaX U OTPABIICHUSX.
XUMUYECKOE 3arpsi3HEHUE OKpY Karollel cpefbl (IpeaesnbHas JOMyCTUMasi KOHIIEHTpalys BEIECTB,
nanee — [1J1K). Poib xuMuu B pelieHUH 3KOJI0THYECKUX MpooIeM.

Xumuueckuii 3xcnepumenm:

n3y4deHue 00pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MAaTEpUaJIbl).
Meoswcnpeomemnwie ceasu

Peanuzanusi MEXIpeAMETHBIX CBS3€M MPH M3YYEHMH XMUMHHM B 9 Kilacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHHWE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO--HAyYHOTr'0 LIMKJIA.

OOmire ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIIN3, CHHTE3,
KiaccuuKalus, IepuoInIHOCTb, HAOTIOACHNE, SKCTIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHUE, MOJIETTb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

®duszuka: MaTepus, aToM, JEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKIINUJ, U30TOIbI, PaAHMOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsj, NPOBOAHHMKH, MOJYNPOBOJHUKH, AUIIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeJo, OOBEM, arperaTHOe COCTOSHHME BEIIecTBa, ra3, pacTBOpP, PAacCTBOPUMOCTD,
KpUCTAJITUYecKasi perérka, CrjiaBbl, (pU3MUYecKre BENWYMHBI, €AMHUIIBI U3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, MJIAaHETHI, 3BE3/1b1, COHIIE.

buonorus:  ¢ortocunTe3, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEpalbHbIE yA00peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO,
BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS IMPOrpaMMbl OCHOBHOTO 00ILEro 0Opa3oBaHMs JOCTUTAIOTCS B
Xxone o0y4eHHs XMMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHON NEATETHHOCTH B COOTBETCTBUU C
TPaJIULUOHHBIMU DPOCCUICKUMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE NpaBWJIaMU M HOPMAaMU I[OBEACHHUA U CHOCOOCTBYIOT IIpoIleccam
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U COLUATM3AIINH 00YyYarOIIHUXCSl.

JIM4HOCTHBIE PE3YyJbTaThl OTPaXKarOT TI'OTOBHOCTb OOYYalOUIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
IIO3UTUBHBIX LIECHHOCTHBIX OPUEHTAIMM M pacIIUpPEHHUE OIbITA JIEATEIbHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCIIUTAHHUSI:

LIEHHOCTHOT'O OTHOILIEHUS] K OTE€YECTBEHHOMY KYJbTYpPHOMY, HCTOPUUECKOMY U HAyYHOMY HacJIEeIuIO,
[MOHMMAaHUSI 3HAYEHUS XUMUYECKONW HAyKU B )KM3HU COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTHU BIIAJETh
JOCTOBEpHOH MH(pOpMaleil 0 MepeoBhIX JTOCTHKEHUSAX U OTKPHITHSIX MHUPOBOW U OTEUYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpakIaHCKOT0 BOCTIMTAHMSA:

MIPEJICTABICHHS] O COLMAIBbHBIX HOpPMax M MpaBUaX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE,
KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO TMOJIE3HOW, Y4eOHO-HUCCIIEeI0BATENbCKOH,
TBOPUYECKOH U IPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM 1€ATEIHbHOCTH
IIPY BBIIIOJHEHUN Y4EOHBIX, IMO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU XUMHUYECKHX IKCIEPUMEHTOB,
CO3/IaHUU YYEOHBIX POEKTOB, CTPEMJIEHHSI K B3aMMOIIOHUMAHUIO ¥ B3aUMOIIOMOILY B IIPOLIECCE ITOM
yueOHOH /1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHME U MOCTYIKH CBOMX TOBapHIIEH ¢
MIO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS OCIIEICTBUN OCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TO3HAHUSL:

MHPOBO33PEHUYECKUE TPEACTABIECHUS O BEIIECTBE M XWMHUYECKOM peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM W COCTaBISIOIIME OCHOBY U1 IOHMMAHHUS CYIIHOCTH
HAay4YHOM KapTHHBI MHUpA, MPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS MPUPOBI,
B3aMMOCBSA35IX YEJI0BEKA C IPUPOIHOMN CPEIOoi, O POJIM XMMHUH B ITO3HAHNU ITUX 3aKOHOMEPHOCTEN;
[I03HABaTEIbHbIE MOTHUBBI, HAIIPABJIEHHBIE HA TIOJYyYEHHE HOBBIX 3HAHUH 110 XUMUU, HEOOXOAUMBIE JJIs1
OObsICHEHUSI HaOJII0JJaéMbIX TIPOLIECCOB U SIBICHUHM, IO3HABAaTENbHON, WH(POPMALMOHHON U
YUTATENICKOM KyJIbTYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PabOThl ¢ Y4eOHBIMU TEKCTAMH,
CIPaBOYHOM JTUTEPATYPOIl, TOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU HH()OPMALIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K OOyuYeHHUI0O M [03HAHUIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0o00pa30BaHMIO, MPOEKTHOM U HCCIEA0BATEIbCKOW JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B labHEHIIEM;

4) popMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE€ LIEHHOCTU >KHW3HHM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKU Ha
3J10pOBBII 00pa3 )KU3HU, OCO3HAHUE TOCIEICTBUNA U HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPeOICHUS
aJIKOTOJIs, HApPKOTHUKOB, KYPEHHUs), HEOOXOIMMOCTH COONIONEHUS MpaBUI OE€30MacCHOCTH IpH
oOpallleHuU ¢ XUMUYECKMMH BEIIeCTBaMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpeC K MPaKTHUECKOMY M3Y4YEeHHIO Mpodeccuil U TpyJa pa3iMyHOro poja, YBaXEHHUE K TPYAy H
pe3ysbTaTtaM TpyAOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAHUM 110
XUMHH, OCO3HaHHBIA BHIOOP MHIMBUIYaJbHOW TPACKTOPUHU MPOAOKEHUS 00pa3oBaHUS C YyYETOM
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JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH,
YCIIEIIHOM Tpo(ecCHOHANBHON NeSTeNbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTb
alanTHPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTUYECKHU 11€J€CO00pa3HOe OTHOLIEHHUE K MIPUPOJIE KaK UCTOUYHUKY XKHM3HHM Ha 3eMile, OCHOBE €€
CYILLECTBOBAHMsI, IOHUMAaHUE LIEHHOCTU 3/10pOBOr0 M 0€30I1acCHOro 00pasa W3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY M TCHXHYECKOMY 3I0POBBIO, OCO3HAHHE IEHHOCTU
coOJIt0IeHHs ITpaBUil 0€30MacHOro MOBEAEHUs MpH paboTe C BELIECTBaMH, a TAK)KE B CUTYyalUsX,
YIPOKAIOIUX 310POBBIO U KU3HU JIIOJEH;

CMOCOOHOCTH MPHUMEHSTh 3HAHUS, IOJydyaeMble MPH HU3YyYECHHUH XHMHUH, Ui pELIeHUs 3a71ad,
CBA3AHHBIX C OKpPYXKaloLel IPUPOIHON CPENOH, ISl TIOBBIILIEHUS YPOBHS 3KOJIOTUYECKON KYJIBTYPBI,
OCO3HaHMs IJI00AIBHOIO XapakTepa 3KOJOIMUYECKUX HpoOjaeM W MyTel MX peleHHs MOCPEeICTBOM
METOJIOB XMMHH, 3KOJOTUYECKOIO MBIIUIEHUS, YMEHHSI PYKOBOACTBOBAaTbCS UM B II0O3HABATEIbHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAUUMBbIE JUIs1 POPMUPOBAHUS MUPOBO33PEHHUS
o01eHayYHbIe TIOHATHS (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, (aKT, CUCTEMA, IIPOLECC, IKCIIEPUMEHT
U JIpYToe€.), KOTOPbIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUYE€OHBIX MpPEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAaHMU M3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEIOCTHOW HAayYHOW KapTHHE
MUpAa, ¥ YHUBEpCaJbHbIe yueOHbIe NeHCTBH (I103HABATEIbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE),
KOTOpble obOecnednBaoT (OPMUPOBAHME T'OTOBHOCTM K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YI€OHOH IeATEIIEHOCTH.

Ilo3naBaTenbHBIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUSA

ba3oBble JlorHYecKue A1eHCTBHA:

YMEHUS UCIOJIb30BaTh IPUEMBI JIOTUYECKOT'O MBIIIECHUS IIPU OCBOCHUH 3HAHWN: PACKPBIBATH CMBICII
XUMHYECKUX MOHATUH (BBLACIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABINBATh B3aUMOCBSI3b C IPYTUMHU
MOHATHUSIMH), WCIIOJIb30BaTh MOHATHS JJsi OOBACHEHUS OTAEIbHBIX ()AaKTOB U SIBJICHUH, BHIOMpAThH
OCHOBAaHHS W KPHUTEPUM Ul KJIAacCU(PUKAMM XMMUYECKUX BEIIECTB M XHMHUYECKHUX peakiuil,
yCTaHaBJIMBaTh MPUYNHHO-CIIEJCTBEHHBIE CBSI3U MEXy O0OBEKTaMH HW3Yy4EHUs, CTPOUTH JOIMYECKHe
paccyxaeHus (MHAYKTUBHbIE, IeAYKTUBHbBIE, 10 aHAJIOTHUH), 1€1aTh BHIBOJBI U 3aKIIOUCHMUS;

yMEHHE TMPUMEHSATh B IMpollecce TMO3HAHMUS TMOHATUS (IpeaIMEeTHble U METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, MHCIOJIb3yeMble B XHMHUH, MpeoOpa3oBbIBaTh LIMPOKO
IpPUMEHSIEMbIE B XHMHUHU MOJIEIbHbIE MPEJICTABICHUS — XMMHUYECKMHA 3HAK (CHMBOJ 3JIEMEHTA),
XUMHUYecKas popMyJia U ypaBHEHUE XUMHUECKON PEeaKIK — MPU PelIeHUH yu4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4ETOM 3THX MOJIEIbHBIX NPEICTABICHUN BBIABIATh U XapaKT€PU30BATH CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHX BELIECTB M XUMUYECKUX PEAKIUH, BBIBIATH 00IIUe
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHBIE CBSI3M M IIPOTUBOPEYMS B HU3Y4YaeMBIX IpoLeccax H
SIBJICHUSIX.

Ba3oBble ucciienoBare/bCcKue 1eHCTBUA:

YMEHHUE HCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4ECTBE WMHCTPYMEHTA I[O3HAHUA, a TaKXKe B
Ka4yecTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl 1O IMPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMbIX
CYKJICHUH;

MpUOOpETEeHUEe OmbITa 1O IUIAHMPOBAHMIO, OpPraHU3allid U  TPOBEACHUIO  YYEHHUYECKHUX
HKCHEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJIOM IpOIlecca, CaMOCTOSTENIbHO HMPOTHO3UPOBATH €ro
pe3ynbTar, (QopMynupoBaTh O00OOIIEHHS M BBIBOABI IO pe3yJjbTaTaM MpPOBEAEHHOTO OIIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MIPOJETAHHON padore.
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Pabora ¢ undopmaumeii:
yYMEHHE BBIOMPATH, aHATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BUIOB U (HopM
MPEACTABICHUS, IMOIYy4YaeMyl0 M3 PpPa3HbIX HMCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs JIMTEpaTypa
XUMHUYECKOTO COJIep KaHMsl, CIIpaBOYHbIe MocoOusi, pecypchl MHTepHEeTa), KPUTUYECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;
YMEHHE MPHUMEHSATH pPa3IMYHbIe METOABl M 3alpOChl MPU TMOUCKE U OTOOpe WHPOpMAIUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIsS BBIMOJHEHUS Y4YEOHBIX M TO3HABATEIBHBIX 3aJ]ad
ONpeAeNéHHOr0 THIA, NPUOOpETeHHe OmnbiTa B O0JIACTH UCHOJIb30BaHUS HMHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJbTYpOW AKTUBHOI'O HCIOJIb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOUPATh ONTUMAIBHYIO (DOpMY MIpelICTaBICHHUS HHPOPMAIIH
Y WUTFOCTPUPOBATH pElIacMble 3a/1a4i HECIOXHBIMUA CXEMaMU, JuarpamMMamu, ApyruMu (GopMaMu
rpauKu U UX KOMOMHAIUSIMU,
YMEHHE HCIOJIb30BaTh U aHAJM3UPOBATh B MpoIlecce YUYCOHON M MCCIEI0BATEIbCKOM NeSTEIIbHOCTH
MH()OPMALIAIO O BIMSIHAHM TPOMBIIUICHHOCTH, CEILCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSHUE
OKpY>Karolle NPUPOIHON CPEBI.
KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1€l CTBHUS:
yYMEHHMsI 33J1aBaTh BOIIPOCHI (B XOJ€ AMaNora U (Uiu) AUCKYCCHUHU) MO CYIIECTBY OOCY>KIaeMON TEMBI,
(hopMyJIHPOBATH CBOUM TPEIOKCHHUSI OTHOCUTEIIHHO BBIMTOJTHCHUS TTPEITIOKESHHOM 3a/1a4H;
YMEHUS TPEJCTaBIATh MOJIYYCHHBIC PE3yJbTaThl IMO3HABATEIBHOM JIEATETBHOCTH B YCTHBIX H
MMUCbMEHHBIX TEKCTaX; AeJIaTh NPE3CHTALUIO PE3YyJIbTaTOB BBINOIHEHUS XUMUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIabopaTOpHOW pabOThl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);
yMEHUS y4€OHOro COTPYyAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO3HABAaTEIbHOU W
HCCIIEIOBATENLCKOM IeATeTbHOCTU NIPU PEIIEHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE Y4ETa 0OIIUX
MHTEPECOB W COIJIACOBAHUS MO3MIMKA (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOPJMHAIINS COBMECTHBIX JEHCTBUM, OMpEICNICHHEe KPUTEPUEB 10 OLEHKE KayeCTBa BHITTOJIHEHHOU
paboThl U ApyrHE).
PeryasituBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHUE CaMOCTOSITENIbHO ONpENeNsITh UEeId JEATENbHOCTH, IUIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIESITEIILHOCTh, BEIOMpATh Hanbosee
s dexTuBHBIE CITOCOOBI PelIeHUs] YYEOHBIX U MTO3HABATENBHBIX 33714, CAMOCTOSITEIIHBHO COCTaBISTh
WM KOPPEKTHPOBATH MPEAJIOKEHHBIM aarOpUTM JEUCTBUI NMPU BHINOJIHEHUH 3aJaHUM C y4E€TOM
MOJIy4eHUsI HOBBIX 3HAaHUK 00 U3y4YaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBAThH
COOTBETCTBHE MOJYUYECHHOTO Pe3yJIbTaTa 3asBJICHHON 11€JTM, YMEHHE HCIIOIh30BaTh U aHAIM3UPOBATh
KOHTEKCTHI, TIpeJIaraeMble B YCIIOBUH 3aJIaHUM.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO 00s3aTENBHOTO COJEPIKaHUs, YCTAaHOBIEHHOTO
naHHOM (emepanpHOl pabouelt MporpaMMoM, BBIIETSIOT: OCBOEHHBIE OOYYAIOIIMMHUCS Hay4YHBIC
3HAHUS, YMEHHS M CIIOCOOBI IEHCTBUM, CTIeM(PUIECKUE I MPEAMETHON 0071acTH « XUMHUS, BUIBI
JeSTeIbHOCTH TI0 TTOJTyYEeHUIO0 HOBOT'O 3HAHUS, €70 MHTEPIIPETAIINH, TIPe0OPa30BAHUIO U IPUMEHEHUIO
B Pa3IMYHBIX YUECOHBIX U HOBBIX CHUTYAIUsX.
K xonmy obyueHuss B 8 kiacce mpeaMeTHbIE pe3yJbTaThl HaA 0a30BOM YpOBHE JOJKHBI OTPa’KaTh
c(hOpPMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:
. PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUUYECKHI 2JIEMEHT,
MIPOCTOE BEILECTBO, CJOKHOE BEIEeCTBO, CMECh (OJHOPOAHAsT M HEOAHOPOJHAs), BaJEHTHOCTH,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAas Macca,
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MaccoBasl JI0JI1 XMUMHYECKOrO JJIEMEHTAa B COEOUHEHUHM, MOJIAPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJb, JJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCIIEHHS, XUMHUYECKas peakius,
Kiaccu(uKanusl peakiuid: peaku COEAWHEHUs, PEaKIUH pPa3JIOKEHHs, PEaKIHH 3aMEIICHHs,
peakuuu oOMEHa, 9K30- M DHJIOTEPMUYECKHE PEaKIMH, TEIIoBOW 3(QeKT peakiuu, SApo aToMma,
ANIEKTPOHHBIA CIIOM aToMa, aToMHasi OpOUTallb, paJuyC aromMa, XMMHUYecKas CBS3b, MOJIApHAs U
HENoJIsIpHasi KOBAJIECHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas J0JIs
BelllecTBa (MPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHI M MPUMEHSATH 3TU MOHATHUS
IIPY OMUCAHUH BEIECTB U UX MPEBPAIICHUI;

J UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBlIeHUs (POpPMyJ BEIIECTB M ypaBHEHUU
XUMHYECKHUX PEaKIIHii;

J OTIpEEIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIEHb OKUCICHHUS
JJIEMEHTOB B OWHApHBIX COCIUHEHUSAX, MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
coeuHEeHnI mo ¢opMynaM, BUJI XUMUYECKOW CBsI3U (KOBAJIGHTHAs M MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

. packpeiBaTh cMbica I[lepuogmueckoro 3akona JI. WM. MeHnneneeBa: AeMOHCTPUPOBATH
[IOHUMAaHHUE TMEPUOJIUYECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT WX IOJIOKEHHUS B
[leproanyeckoil cucTeme, 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJipo;

J OIKCHIBATh M XapaKTepu30BaTh TaOnmuuHyo Gopmy [leproanyeckoil cUCTEMBl XMMHYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHS «riaBHas noarpymnmna (A-rpymnma)» u «mnobounas noarpymnmna (b-
rpynmna)», Majable U OONbIlINE NEPUOAbl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaOIHIIE
«ITepmognueckas cucrema xumuueckux dnemeHtoB JI. WM. MengeneeBa» ¢  4YHUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, o0Iiee YHcio
AJIEKTPOHOB U PACNIPEAEIEHUE UX T10 HIEKTPOHHBIM CIIOSIM);

J KJIaCCU(UIIUPOBATh XMMHUYECKHUE JJIEMEHTBhI, HEOPraHMYEeCKHE BEILECTBA, XHWMUYECKUE
peaxiuu (Mo YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);

J XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOMCTBA BELECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJasi ONUCAHUE NPUMEPAMH MOJEKYISPHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX XWMHUYECKHX
peaKIunii;

. MPOrHO3MPOBATh CBOMCTBAa BELIECTB B 3aBHCUMOCTHM OT HUX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHMUS XUMHUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBHUSAX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO JOJIIO
XUMHYECKOT0 3JIEMEeHTa 10 (opMyJie COeAMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOUTH
pacy€Thl 0 YPAaBHEHHUIO XMMUYECKOM peaKkIuu;

. MIPUMEHSTH OCHOBHBIE OTNIEPALIMH MBICIUTEIBHOMN AESITEIbHOCTU — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CHCTEMAaTU3aIINI0, KIacCU(DUKAIIHIO, BBISIBICHUE IPUIHMHHO--CIIEACTBEHHBIX CBS3EH — IS
M3Y4YEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIHUH, €CTECTBEHHO-HAyYHbIE METOJAbl MMO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH );

J CJIeI0BaTh IPaBUJIaM I0JIb30BAHUSI XUMUYECKOM MOCy 101 U 1a00paToOpHBIM 000pYyA10BaHUEM,
a TakKe MpaBWJIaM OOpallleHHs! C BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIUSAMH IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB 10 MOJYYSHHUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (BOI0pOIa
U KHUCIIOpOZA), IPUTOTOBJIEHHIO PACTBOPOB C OIPEAEIEHHOW MAacCOBOM JI0JIEW pacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOJUTH XMUMHUYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IIET0YEH M KUCIIOT C MOMOIIBIO HHIUKATOPOB (JTakMyc, heHON(TaICHH, METHIIOPAHK U IPYTHUE).
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K konny obydeHus B 9 kijacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUI:

. pacKpbIBaTh CMbICII OCHOBHBIX XMMHUECKUX IMOHATHI: XUMUYECKHUH 2JIEMEHT, aTOM, MOJIEKYJ1a,
UOH,  KaTHOH, aHUOH,  IIPOCTOE  BEILECTBO, CIIOKHOE€  BEIECTBO,  BaJCHTHOCTb,
3EKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMHUUECKasl PEaKlMsl, XUMUYECKasl CBS3b, TEIIIOBOM
s¢dekT peakiuu, MOJb, MOJAPHBIA O00BEM, pPACTBOP, DIIEKTPOJIUTHI, HEDIEKTPOIUTHI,
NEKTPOJINTUYECKAsT JUCCOLMALMSA, pEeaKkUUd MOHHOTO OOMEHa, KaTajlu3arop, XHMHUYECKOE
paBHOBecHe, oOpaTHMble M HEOOpaTHMbIE PEAKLUHU, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINU,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHE W BOCCTAaHOBJIEHHUE, aJIOTpONus, aM(OTEPHOCTH,
XUMHYECKas CBS3b (KOBAJICHTHAs, HOHHAs, METAJIMYECKasi), KpUCTajlindeckasi pemérka, KOppo3us
METaJUIOB, CIUIABbI, CKOPOCTb XMMHUYECKOM PEaKLUH, NPEeNbHO AonycTuMas KoHueHrpauus 11K
BEILIECTBA;

. WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUA U NPUMEHSTh 3TH MOHITHUS
MIPU OTMCAHUH BEIIECTB M X MPEBPAICHUH;

. UCIONIb30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JJIsSi COCTaBlieHUs (POpPMyJ BEHIECTB M ypaBHEHUU
XUMHYECKUX PEAKIIU;

. ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB B COEAMHEHUSX
pPa3IMYHOTO COCTaBa, NPUHAMJICKHOCTh BEIIECTB K ONPENENEHHOMY KIACCYy COEIUHEHUU IO
dbopMynaM, BUJ XUMHUYECKOW CBS3U (KOBaJIEHTHAasl, MOHHAs, METa/NInYecKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3apsii MOHA MO XUMHYECKOW (opMmyse, XapakTep Cpeasl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COESAUHEHUM, TUIl KPUCTAUINYECKON PeIIETKY KOHKPETHOIO BEIIECTBA;

. packpeiBaTh cMmbica I[lepuonnueckoro 3akona [[. M. MeHneneeBa U AEMOHCTPUPOBATH €O
MIOHMMAaHME: OINUChIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit cucTeMsl
XUMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHas moiarpynmna (A-Tpynma)» U «moOouyHas
noarpynna (b-rpymnmna)», Masnsie U GOJNbIIHE TePUOJIbI, COOTHOCUTH 0003HAUEHUSI, KOTOPhIE HMEIOTCS
B MEpPUOJMYECKON Tabnuile, ¢ YHUCIOBBIMH XapaKTEpPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsi] siipa, oOlIee YUCIIO JIEKTPOHOB U PACIPEIETICHUE UX MO AIEKTPOHHBIM
CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB M MX COEIMHEHHH B
npezAeNiax MajiblX NEPUOJ0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

. KJIaCCU(UIIMPOBATh XMMHUYECKHUE DIIEMEHThl, HEOPraHWMYECKHE BELIECTBA, XWMUYECKHE
peakiuu (MO YMUCIY M COCTaBY YYacTBYIOIIMX B pPEAKIMU BEMIECTB, MO TerioBoMy 3 dexTy, mo
M3MEHEHHUIO CTENeHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

. XapaKTepU30BaTh (OMUCHIBAThH) OOIIME U CIENUPUISCKHEe XUMUYECKUE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEIECTB, MOATBEPXKJas ONUCAaHHE MpPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

. COCTaBJIATh YPABHEHMSI MIEKTPOIIUTUYECKON AUCCOLUAIIMM KUCIIOT, IEN0YEH U COJIEH, TTOTHbIE
U COKpalI€HHbIE YPaBHEHHUS DPEaKIMii MOHHOTO OOMEHAa, YpaBHEHHS PEaKIui, MOATBEPIKIAIOIINX
CYILLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INYHBIX KJIACCOB;

. pacKpbiBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX  pEakUui  MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

J MPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX TPEBPAILICHUM B pa3JIMYHBIX YCIOBHSIX;

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO JOJIO
XMMHYECKOT0 3JIeMEHTa 10 (popMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEILIIECTBA B PACTBOPE, IPOBOIUTH
pacy€Tsl 10 YPAaBHEHUIO XMMUYECKON PEAKIINU;
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. coOJTIr01aTh MTpaBUJIa MOJB30BAHMUS XUMHYECKOM MTOCY 10 M TaO0paTOPHBIM 000PYI0OBaHUEM, &
TaKXke IpaBuja OOpalleHUs C BELIECTBAMU B COOTBETCTBMM C HHCTPYKLMSMHU IO BBIINOJIHEHHIO
712a00paTOPHBIX XUMUYECKUX OIBITOB 10 TMOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (aMMHUaKa
Y YTJIEKHUCIIOTO Ta3a);

o IPOBOJIUTh PEaKUUH, TIOATBEPKIAIOIME KAaYeCTBEHHBI COCTaB pa3JIMYHbIX BELIECTB!
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOAHI-, KapOoHAT-, hocdar-, CHIMKAT-, CyTbdaT-
, TUJIPOKCU/I-MOHBI, KATUOHBI aMMOHUS U MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

J IPUMEHSTh OCHOBHBIE OTIEpAIIMH MBICTUTEIBHOM AEATEIbHOCTH — aHAJIN3 U CHHTE3, CPABHEHUE,
0000111€H1Ee, CUCTEMATU3ALUIO, BBISBIICHHE IPUUYNHHO-CIIEACTBEHHBIX CBSI3€H — 17151 U3yUEHMsI CBOMCTB
BEIIECTB M XUMHUYECKUX pPEaKLIUH, €CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHMUSA — HaOIIOJCHHUE,
U3MEpEHUE, MOAECIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIH).
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XUMUYECKHUX 636
peakuui T
DNEKTPOJIUTUUECK
asi JUCCOLMAIIHSL. bu6nunorexa LIOK
13 XuMUYIecKue 8 1 https://m.edsoo.ru/7f41a
peakuu B 636
pacTBopax
Hroro no pazngeny 17
Pa3znen 2. HemeTasibl U HX COeTUHEHMS
O6mas
apaKTEepUCTUKA
b Bu6morexa LJOK
2.1 4 1 https://m.edsoo.ru/7f4la
aneMmeHTOB VIIA- 636
TpYHIIbI. T
I"amorensl
O61mas
XapaKTEepUCTHKA bubmuotexa [IOK
2.2 XUMHYECKHX 6 https://m.edsoo.ru/7f41a

sneMeHToB VIA-
rpynnsl. Cepa u

636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

€€ CoeIMHEHUA

Oobmas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [IOK
2.3 anemeHToB VA- 7 https://m.edsoo.ru/7f41a
rpymibl. A3or, 636
dhocdop u ux
COCJIMHCHHS
Oo6mas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [IOK
2.4 anemeHToB |VA- 8 1 https://m.edsoo.ru/7f41a

IPYIIIBL. YTIEPOX
U KPEMHUM U UX
COEIUHEHUS

636

Hroro no pazueny 25
Pazgen 3. MeTa/uIbl M HX COeTUHEHU S

OO01ue cBoiicTBa

bubmuoreka [{OK

3.1 4 https://m.edsoo.ru/7f41a
METaJIJIOB
636
Baxneiimme bu6nmorexa LIOK
3.2 METaJUIbl U UX 16 1 https://m.edsoo.ru/7f41a
COCOUHEHHUS 636
Hroro no pazueny 20
Pasnea 4. Xumus n oKpy:Kapmas cpeaa
BemecTtBa n bu6nmorexa LIOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a
JKU3HU YEJI0BEKA 636
Hroro no pazneny 3
bubnmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68 4
YACOB IIO
ITPOI'PAMME
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