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PaGouass nporpamMmma no XMMHH Ha YPOBHE OCHOBHOI'O 00IIEro



obOpasoBaHus cocTaBlicHa Ha ocHoBe TpeboBanuili K pesyibTaram
OCBOCHHMs OCHOBHOH 0O0pa3oBaTebHOH NIPOrpaMMbl OCHOBHOI'O
oOwero oOpaszoBaHusi, lpelcraBlieHHbBIX B @enepalibHOM ro-
CyAapCcTBEHHOM 00pa3oBaTeILHOM CTaHJAPTE OCHOBHOTO OOMIEro
oOpazoBanusa, ¢ Y4€TOM pacnpelellEHHBIX 10 KilaccaM MpoBepse-
MBIX TpeOoBaHWII K pe3ylbTaTaM OCBOEHHA OCHOBHOH oOpa3opa-
TEJIBHOH NPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHuA M 3JIEMEHTOB
COJACPXKaHHA, NPCACTaBJICHHBIX B VHHB{:pcaﬂbHOM K(},E[H(i}HKaTopC
10 XMMHH, a Tak:Ke Ha ocHoBe IIpumepHOH nporpaMmbl BOCIIHTA-
HUSI O0y4YarouMxcs Py IOJYYEHHH OCHOBHOro obuiero obpasosa-
HUA U ¢ yuétoMm KoHnenua npemnojiaBaHus y4deOHOTO TipeaMeTa
«XumMuAs» B oOpazoBaTenbHBIX opraHusanmuax Poccuiickoit denepa-
MK, pearu3yIoNINX OCHOBHBIE 00meodpa3zoBaTenbHBIE TPOTPaMMEI
(yre . Pemennem Komnernm Muanpocsenienns Poccun, npoTokon
or03.12.2019 N IIK-4gH) .

MMOACHHUTEJIbHAS 3AIIHCKA

CormacHo cBoeMy Ha3zHa4YeHHIO padovas mnporpamMma sIBJIseTCA
OPHEHTHPOM 115 COCTAaBJICHUA pabovYHX aBTOPCKHUX IPO- I'PaMM: OHa
naér  mpejacTrabBiIcHHE O uensax, obueil crparerun  oOyueHUs,
BOCIHTAHHUS M pa3sBUTUA OOy4YarolUXcsad cpelcTBaMH ydueOHOro
npeaMera « XUMHA», yCTaHaBIHBAET 00A3aTeILHOE NPEAMETHOE CO-
AdCpaHHE, IpcayCMaTpHBacT paclipcdcJICHHC <ro Mmoo KllaccaM H
CTPYKTYPHUPOBAHHE €0 M0 pazlieraM H TeEMaM Kypca, OIpenenieT Ko-
JIMMECTBEHHBIC U KAaYECTBCHHBIC XaPaKTCPHUCTHKH COJACPKaAHHUA; TaET
NpUMEpHOoe pacrpeaeneHue yueOHbIX 4acoB 110 TeMAaTHYEeCKHM pa3jie-
J1aM Kypca 1 PeKOMCHYEMYIO (IPHUMEPHYIO) MOCHSA0BATEIBHOCTD HX
U3YUYEHHS C YH4ETOM MEKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBA3EI,
JIOTHKH yueOHOTO mpoIrecca, BO3PacTHBIX 0coOeHHOoCTel 00yJaronmx-
cs; OTpelienseT BO3MOKHOCTH MpeaMeTa IJis peanu3aiia TpedoBa-
HHI K pe3yIbTaTaM OCBOCHHA OCHOBHOMH 00pa3oBaTenbHOH IporpaM-
MBI HAa YPOBHE OCHOBHOTO 00111ero oOpa3zoBanus, a Takxe TpedoBanuit
K pe3yabrataM oOy4deHHs XUMHH Ha YPOBHE HLeJel U3YyUEeHHUA TIPe/I-
METa M OCHOBHBIX BH/IOB y4eOHO-ITO3HABATCIIbHON [ICATCIIBHOCTH/
VYeOHBIX JISHCTBUH YHYeHHKA 10 OCBOEHHIO YYeOHOT0 COJIep Kais .

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA «XUMMUS»

Bxnan }"—lﬂﬁHO]"G nmpeamMeTra «XHAMHUA» B JOCTHKEHHE IIeIeH ocC-
HOBHOTO 001IIero OﬁpainBﬂHHH OﬁijJ'I(}BHEH BO MHOI'OM 3HaA4YCHHCM
XHMHYECKOH HaAaYKH B IO3HAHHH 3dKOHOE IIpHPOALI, B Pa3sBHTHH



MPOU3BOIUTEIBHBIX CHIT O0IIEecCTBa W CO3/JaHUM HOBOM 0a3nsl Marepu-
aJIbHOH KYJILTYPHI .

XHUMHA KakK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pacnpocTpa-
HUJIa CBOE BIUAHHE Ha BCce 00JIACTH YeJIOBEYECKOTO CYIIIeCTBOBaHMS,
3a/1aj1a HOBOE BHJICHHUE MUPA, cTalla HCOTHEMJICMBIM KOMIIOHEHTOM
MHUPOBOH KYJbLTYPbl, HCOOXO/IMMBIM YCJIOBHEM KM3HH oOlllecTRa:
3HAHWE XUMHH CJIYKHT OCHOBOM JUIA (POPMHPOBAHWUA MUPOBO33pe-
HHUS YeJIOBEKA, ero NPEeJACTaBICHHH O MaTepHUallbHOM €/IMHCTBE MHPA;
BKHYIO pOJbL UTpaioT (popMHUpyeMBble XUMHEH MpeacTaBICHUA O
B3aHMOTIPEBPAIIEHUSX YHEPTHH W 00 DBOIIOIHH BENIECTB B MPHAPO-
J1€; COBpEeMEHHAasi XMMHsI HallpaB/IeHa Ha pelleHue rinodalbHBIX HPo-
0JIeM YCTOHYHBOIO Pa3BUTHS YCIIOBCHCCTBA — ChIPBCBOI, DHCPIeTH-
YeCKOH, IMUIIEBOH H YKOJIOTHYECKOH 0e301macHOCTH, TpodiiemM 3ipa-
BOOXpaHCHHA .

B ycioBuaxX BO3pacTaroliero 3Ha4YeHHs XHUMHH B KH3HH 0OIIe-
CTBAa CYHIECTBEHHO IMOBBICHIIACE POJIbL XHMHYECKOTO O0pa3oBaHMI .
B rtane conmMaiM3alig OHO ABIAESTCA OJJHUM M3 YCIOBHH (OpMHpO-
BaHMs HHTEJUIEKTA JIMYHOCTH U TapMOHHYHOI'O €€ pa3BHTHA .

CoBpeMEHHOMY HEJIOBEKY XHUMHYECKHE 3HAHHA HeOOXOAUMBI JIJIs
npuoOpeTeHns OOLIEKYIbTYPHOIO YPOBHS, MO3BOIAIOIIETO YBEPEH-
HO Tp}"lﬂlf‘lTbCH B C{)tuMC H OTBCTCTBCHHO y‘-laCTBUBaTb B MHOT000-
pa3Hoil KU3HM 00mecTBa, I OCO3HAHHUA BaXXHOCTH Pa3syMHOTO OT-
HOIIEHHSA K CBOEMY 310POBBIO H 3[I0POBBIO JIPYTHX, K OKpYKaromieH
HPUPOJHOH cpelie, U1 TPaMOTHOTO MOBEACHUS TTPH UCHOJIB30BAHUU
pasIHYHBIX MaTEpPHATOB M XHMHUYECKHX BENIECTB B MOBCEIHEBHOH
KHU3ZHH .

XumMudeckoe o0pa3zopaHHe B OCHOBHOH IIKoJIEe siBisieTcs 0a30BBIM
110 OTHOIIEHHIO K cHcTeMe 00111ero XuMHuieckoro oopasosanus . [1o3-
TOMY Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEajiU3yeT IMPUCYIIHE
00IIeMY XHMHYECKOMY 00pa30BaHHIO KIIHOHYEBbIE€ LIEHHOCTH, KOTO-
phI€ OTpa)karoT rocy/apcTBEHHBIE, 00IECTBEHHBIE H HHAHBHIYaTh-
HBIE ITOTPEOHOCTH . DTHM OIIpeelsieTes: CYIHOCTh 00Iei cTpaTeruu
00yYeHHsI, BOCMHUTAHWUS W Pa3BUTHA O0O0yJarONIUXCS CpeJiICTBAMH
y4yeOHOTO npeamera « XUMHsD .

H3yuenne npeamera: 1) criocodbcTrByer peanusaldHd BO3MOKHO-
cTei Juia caMopa3BATHS W (HOPMHUPOBAHUA KYJIbTYPhl THYHOCTH, €€
obOmie U QYHKIHOHAILHOH IpaMOTHOCTH, 2) BHOCHT BKJaJ B (op-
MHPOBAHHE MBILLIJICHHSA W TBOPYECKHX CIIOCOOHOCTCH MHOJIPOCTKOR,
HABBIKOB HMX CAMOCTOATENBHOM y4uyeOHOMH JIeATEeNbHOCTH, JKCIIEpH-
MEHTAIIBHBIX U HCCIE/IOBATENBCKHX YMEHHH, HeOOXOMUMBIX Kak
B MOBCC/HCBHOM JKH3HU, TAK U B NPO(heCCHOHAIIBHON JICATCIBHOCTH;
3) 3HAKOMHUT €O CIEUU(PUKOH HAYHYHOI'O0 MBILIEHHS, 3aKJalblBaeT



OCHOBBI TIETOCTHOTO B3TJIA/1a HA €AWNHCTBO MPHUPOJIBI U YEITOBEKA, AB-
JISeTCA OTBETCTBEHHBIM 2TanoM B (POPMHUPOBAHHMH €CTECTBEHHO-HA-
YYHOH I'paMOTHOCTH IOJIPOCTKOER; 4) crioco0CcTBYET (QOPMHUPOBAHHIO
HEHHOCTHOI'O OTHOLIEHHA K ECTECTBEHHO-HH}“{HMM 3HAHMAM, K
NPHPOJIE, K YSJIOBEKY, BHOCHT CBOM BKJIa/l B 3KOJOTHUYECKOE 00pa3zo-
BaHHE KOJIbHHKOB .

HazpaHHbIC HanpaBlIicHHss B OOYYEHHH XHUMHH OOCCIICYUBAIOTCS
crielH(pHUKOH colepKaHUs TMPeaMeTa, KOTOPBIH ABISeTCS Meaarori-
YeCKH aJanTHPOBAaHHBIM OTpaKeHHeM O0a30BOH HAYKH XHMHH Ha
onpeeIEHHOM 3Tarie e pa3BUTHA .

Kypc XuMHH OCHOBHOH LIKOJIbl OPUCHTUPOBAH Ha OCBOCHHUEC 00Y-
HAIOUUMHCS] OCHOB HCOPraHUYEeCKOH XMMHHM H HEKOTOPLIX IOHATHHI
U CBEJICHUH 00 OTJIeIBHEIX 00BEKTaX OpraHuuYeCKON XHMHH .

Crpykrypa cojiepxaHus rnpejmera cpopMHUpoOBaHA HA OCHOBE CH-
CTEMHOTO TOAX0/1a K €ro U3vdeHHo . CojiepKaHHe CKIIaALIBACTCH N3
CHCTEMBI TOHATHH 0 XHMHYCCKOM 3JIEMCHTE H BEIECTBE H CHCTEMBEI
MOHATHIT 0 XUMHYECKOW peaknuu . OO6e 3TH CHCTEMBI CTPYKTYPHO
OpTraHHU30BaHBI 10 MPHHIIMIY TTOCISA0BATEILHOTO Pa3BUTHA 3HAHWH
Ha OCHOBE TEOPEeTHHECKHUX IPEACTABJICHHI pa3zHOTO YPOBHS: aTOM-
HO—MOJ’ICI{yﬂﬂpHDF{) }-"—[CHMH KaK OCHOBBI BCCI0O CCTCCTBO3IHAHHA,
yposH: [lepunoaunueckoro sakona . M. Menneneesa kak OCHOBHOT'O
3aKOHA XHMHH, YUYEHHUs O CTPOCHHMHM artoMa M XMMHYECKOH CBA3M,
MpeACTABICHUH 00 2JeKTPOJHUTHYECKON OHCCOIIMAIlHM BEIIECTB B
pactBopax . TeopeTHdeckue 3HAHHUS paccMaTpHBAIOTCAd Ha OCHOBE
SMITUPHYIECKH TTOYYEHHBIX M OCMBICIAEHHBIX (DAKTOB, Pa3BHUBAIOTCS
1OCJIE0BATE/ILHO OT OJIHOI'O YPOBHS K JIPYIOMY, BBIITOJIHAA (DYHK-
IIHH DGBHCHCH[/]H 51 ﬂp()FHOBHpOBaHMH CBDF!CTB, CTPU‘CHMSI M BO3-
MOYKHOCTEH MNPAKTHYECKOro IPUMEHEHHS M MOJIYYEHHSI HU3ydaeMbIX
BCILECTRB .

Takas opranuzauus cojepkaHusi Kypca criocoOcTByeT rnpejcran-
JEHUIO XUMHYECKOH COCTaBJIAIOINIEH HAydYHOW KapTHHBI MUpa B J10-
TUKE €€ CUCTEMHOM MPUPOILI . TeM caMbIM 0DecTIeUHBaEeTCI BO3ZMOK-
HOCTEL (popMHpPOBaHWAA YV 00yJarOMMUXCA IIEHHOCTHOIO OTHOIIEHHS K
HAay4YHOMY 3HAHHIO M METOJlaM I03HaHHus B HayKe . BaxxHo Takxke 3a-
METHTBh, YTO OCBOCHHE COJICPXKAHUS Kypca MPOUCXOJINT C TPUBIEYE-
HUCM 3HAHHH M3 paHee HU3YUCHHBIX KYPCOB: «OKpyKAOUIUHA MUPY»,
«buonorusa . 5—7 Knaccel» M «@HU3KKa . 7 Kiaccy .

HEJIM U3YHEHUWA YYEBHOI'O TTPEAMETA « XUMHWS»

K HampaBieHUIO NEepPBOCTENEHHOH 3HAUYMMOCTH MPH peaiu3aluun
oOpazoBaTenbHBIX (PYHKIHH MpeaMeTa « XHUMHS» TPaIHuIIHOHHO OT-
HOCSAT (popMHUpOBaHHE 3HAHUI OCHOB XMMHUYECKOI HayKH Kak odna-
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CTH COBPEMEHHOTO E€CTECTBO3HAHHWA, MPAKTHYCCKON ACATEIBHOCTH

YyeIoBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpPHI . 3aj1a-

4ya mpeaMeTa COCTOMT B (POPMHPOBAHWH CHCTEMBI XMMHYECKHX 3HA-

HHH — BasKHeHIIMX (PaKTOB, MOHATHH, 3aKOHOB H TEOPETHYECKHX

IIOJIOKCHUH, AOCTYIHBIX 0000IIeHHH MHPOBO33PCHYECKOI0 Xapak-

Tepa, sA3blKa HAYKH, 3HAHWH O HaydHBIX MCTO/aX H3YUYCHUS Be-

IIECTB ¥ XHMHYECKHUX peakiiii, a Takxke B (JOPMHPOBaHHH W pa3BH-

THH YMEHHH M CrIoco0OB [1€ATE/IbHOCTH, CBA3aHHEBIX C IJIAHHPOBA-

HHEM, HAOIIOJECHHUEM M IIPOBEACHHEM XHMHYECKOIO 3KCIEpHUMEHTa,

cobmoaeHreM TIpaBriI O¢30IIacHOr0 0OpalleHsl ¢ BEIIECTBAMH B 110~

BCEAHEBHOM KH3HH .

Hapsiny ¢ 9THM LenM M3yHCHHs MpejMETa B MpOorpaMMe yTOUHE-
Hbl ¥ CKOPPEKTHPOBAHBEI C YYE€TOM HOBBIX IIPHOPHTETOB B CHCTEME
OocHOBHOro o0mero ooOpaszosanusa . CerogHa B oOpa3oBaHMHM 0C000
3HAYMMOM TIpU3HAETCA HAINPaBJIEHHOCTh OOYYEHHA Ha pa3BUTHE U
caMopa3BUTHE JTUYHOCTH, (popMHUpoBaHHe €€ HHTENIEKTa M OOIIei
KYJbTYpbl . O0yYeHHE YMEHHIO YUHUTLCA U IIPOJOJIKATE CBOE 00pa3o-
BaHUEC CAMOCTOSITE/IBHO CTAHOBUTCS OJIHOH H3 BayKHCHIIMX (PyHK-
LU y4eOHBIX IIPEeJIMETOR .

B cBsA3H ¢ 5TUM IIpH U3YYEHHH IpeIMeTa B OCHOBHOH ILIKOJE J0-
MHHHUpYIOIlee 3HaYeHHe NPHoOpeH TakHe LeH, Kak:

6 (hopMHUpOBaHHE HHTEIUICKTYAJIBHO Pa3BUTOH JIHYHOCTH, TI'OTOBOMH
K camoo0bpa3oBaHHIO, COTPYJAHHUYECTBY, CAMOCTOATEILHOMY TIpH-
HATHIO pelIeHui, cnocoOHOol ananTHUpoBaThCA K OBICTPO MEHAIO-
LIUMCS YCIOBHAM KH3HH;

6 HAIPaBJICHHOCTbL OOYHYECHUS Ha CUCTCMATHYECKOE MPHOOLICHHUE
YHalIUXCsl K CaMOCTOSTE/IbHONM I1103HABATEIBHOH J1esATeIbHOCTH,
Hay4YHBIM METO/aM TO3HaHWUA, (POPMHPYIONIHM MOTHBAIIHIO H
pa3sBUTHE CIOCOOHOCTENH K XUMHH;

6 obecriedeHue yCeI0BHH, CIOCOOCTBYIOUHUX NIPHOOpeTeHn0 0by4a-
IOUIUMHCA OIBITa pas’HOOOpa3HOH JesTeNbHOCTH, IIO3HAHUS H ca-
MOITIO3HAHUA, KIIKUYEBbIX HABBIKOB (KJIKOUYEBbIX KOMIIETEHIIHI),
HMEIONIUX YHHBEPCAITBHOE 3HAUYCHHWE JUTA Pa3IMdIHbIX BHIOB JICA-
TEJILHOCTH;

6 (hopMupoBanue yMEHHH OOBACHATL U OLICHUBATHL ABJICHHUSA OKPY-
JKAIOIICro MHpa Ha OCHOBAaHMHM 3HAHWH M ONBITA, MOJYYCHHBIX
MPH U3YHUEHHH XHUMHH;

6 (popmupoBaHHe Yy 00y4YalOLIMXCsd I'YMAaHUCTHYECKUX OTHOILIEHHWIA,
MOMUMaHUs [IEHHOCTH XUMHYECKUX 3HaHWil 1A BBIPabOTKH KO-
JIOFMYECKH LEeJ1ecO00pasHoro noBeAeHus B ObITY U TPYLOBOH Jies-
TEJILHOCTH B LICJISIX COXPAHCHHUS CBOCIO 3/I0POBbLS U OKPYKAIO-
IIEeH ITPHPOAHON Cpeibl;



6 PA3BUTHC MOTHBAIIMH K 0OYYCHHIO, CMTOCOOHOCTEH K CAaMOKOHTPO-
JIF0 ¥ CAMOBOCITHTAHHUIO HA OCHOBE YCBOEHHS 00IleveIoBevecKuX
IIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY npodwuias ¥ Ha-
IMPaBJICHHOCTH JaJIbHEeHIIIero o0yucHus .

MECTO YYEBHOT'O INPEJIMETA «XUMHW» B VHEBHOM ITJIAHE

B cucreme obiero odpazoBanus « XuUMHs» [IpU3HaHa obs3arelib-
HBIM y4eOHBIM OPEIMETOM, KOTOPBI BXOJHUT B cOCTaB NpeIMeTHOMH
obJtact «EcTecTBEHHO-HAaYYHbIE IIPEAMETHD .

YyeOHBIM ITUIaHOM Ha €€ H3ydYeHHE oTBeAcHO 136 yuyeOHBIX 4ya-
COB — M0 2 4 B HeJlea10 B 8 U 9 K1accax COOTBETCTBEHHO .

Jlst kask1oro Kiacca MnpejycMOTPEHO pe3epBHOE yueOHoe BpeMs,
KOTOPOE MOKET OBITh HCIIOJNBL30BAHO YYaCcTHHKaMH oOpa3oBaTellb-
HOTO IIpollecca B LEeaax (POPMHPOBAHHA BAPHATHBHOM COCTaBIIARO-
el cojiepKaHusA KOHKpeTHOH padouei mporpammser . [Ipu sTom
oOs3aTebHasA (MHBaApHaHTHAasA) 4acTh COJCP:KaHUA Mpe/METa, ycTa-
HOBJICHHAA 1IPUMEPHOH pabodel 1IporpaMmoi, H Bpems, OTBOJIHMOC
Ha e€ H3y4eHHe, JOJIKHBI OBITh COXPaHEHBI ITOJTHOCTHIO .

B ctpykType nmpumMepHoi paboueii mporpaMMbl HapAgy ¢ TIOACHU-
TEJIbHOM 3alTMCKON BbIJEJICHBI CIEAYIOMINE pa3)ielbl:

6 IUITAaHMPYEMBIE pe3yJIbTaTbl OCBOEHHA y4eOHOro npejaMera «XH-
MUs1» — JIMMHOCTHBIC, METAITPC/IMETHBIC, TPC/IMCTHBIC;

6 coaep:kaHue yueOHoro npeamera « XuMHs» 110 rojgam oOy4eHus;

6 NPUMEPHOEC TEMATHYCCKOC IUIAHUPOBAHHE, B KOTOPOM JACTAIH3H-
pOBaHO coJepiKaHHe Ka)KJI0oH KOHKPETHOH TeMbl, yKa3zaHbl KOJIH-
YEeCTBO YacoB, OTBOJMMBIX Ha ¢€ H3y4YeHHe, U OCHOBHLIE BUJLI
yueOHOH HeATENbHOCTH YYEHHKA, (POPMHPYEMBIE IIPH H3YYEHHH
TEMBI, MPHUBEAEH TEPEUYCHb JAEMOHCTPaIHii, BBINOMHICMBIX YUH-
TENEeM, M TIepeuYeHb PEKOMEHIYEMBIX JTa0OpPaTOPHEIX OMBITOB H
MPaKTHYECKHX padoT, BBITTOIHAEMbBIX YUAIIMMHCH .



COAEP’KAHHE YYEBHOTO NMPEAMETA «XHMHSA»

8 KITIACC

HE]}B OHAYAIIBHBIE XHMHYCCKHE TTOHATHA

[Tpeamer xumuu . Pons XMMHH B JKHU3HM 4YeloBeKa . Tena W Belle-
crBa . (Du3HUeckHe CBOMCTBa BELIECTB . ATpErarHoe COCTOSHHUE Be-
niectB . [loHaTHe 0 MeTonax mo3HaHUA B XMMHH . XMMHA B CHCTEME
Hayk . Yucteie BemecTBa U cMecHu . CrtiocoObl pa3jieneHus cmecei .

ATOMBI M MOJEKYJbl . XHUMHYECKHE 37eMEHThl . CHMBOJIBI  XMMH-
yeckux 3semeHToB . [lpocTteie m crnoxsHble Bemecrra . ATOMHO-MOJIE-
KYJIAPHOC YYCHHE .

Xumudeckas ¢opmyna . BaleHTHOCTE aTOMOB XHMHYECKHX 3JIe-
MCHTOB . 3aKOH [OCTOSHCTBA cocTaBa BelecTB . OTHOCHTE/IbHAA
aromHast macca . OTHocUTelBHAaA MOJICKYJISPH&H macca . Maccosasn
J10J18 XHMHYECKOTI'0 MJIEMEHTA B COCIMHEHUH .

DuzHyeckue M XHMHYECKHE SIBJICHHS . XUMHYECKass peakuus M|
e€ MpHU3HaKu . 3aKOH cOXpaHEHHs Macchl BenlecTB . XHMHYECKHE
ypaBHenus . Krnaccudukamus XUMHUYECKHX peakiuil (coenrHenus,
pas3yioKeHusd, 3aMelleHns, oOmMeHa) .

XUMHYECKHI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XHMHYECKOH IOCYIOI,
c MpaBuUIaMH paboThl B 1abopaTopHH U MpHEMaMH oOpalrleHus ¢ aa-
OopaTopHBIM 00OpPYAOBAHHEM; M3YUEHHE U OMNMHCaHWe (PHU3HMUECKHX
CBOICTB 00pa3iloB HEOPraHUYECKUX BEIIeCTRB; HaOmwaeHue QpusHyde-
cKHUX (ITUTaBJIEHHE BOCKA, TasHHE JIb/Ia, PACTHpPAHHE caxapa B CTYIIKe,
KHUIICHHE M KOHJACHCALMS BO/bl) U XUMHHUCCKHX (IOpeHUE CBEYH, ITPO-
KaJIMBaHHE MEJHOH NPOBOJIOKH, B3aUMOIeHCTBHE Mella ¢ KHCIOTOMH)
ABJICHHWH, HAOMIOIEHHE W OTTHCAHHE TIPH3HAKOB MPOTEKAHUs XHMHYE-
CKHX peakIvi (pa3losKeHHe caxXapa, B3aUMOJEHCTBHE CEPHON KHC-
JIOTHI € XJIOPHI0M Oapus, pasoxeHue rugpokcuaa meau(ll) npu va-
rpeBaHWH, B3aUMOJIeHCTBIE )Kene3a ¢ pacTBopoM comn meau(1l)); n3-
ydeHHEe CrocoboB pasjieleHus cMecell (¢ MOMOIILKY MarHHTa,
(punbTpOBaHHE, BhINAPUBAHHE, JAUCTUIUIALUSA, Xpomartorpadwus),
HPOBEJAEHHE OYUCTKHU [IOBAPEHHOM COJIH; HAOJIIOIEHHE H OIIMCAHUE Pe-
3YJILTATOB TMPOBE/IEHUs OIBITA, WUTIOCTPHPYIOIIETO 3aKOH coXpaHe-
HH3S MAacChl; CO31aHHUE MOJIETEH MOJIEKYII (IIapOCTEPKHEBBIX ) .

Baxneimue [NpeICTaBUTEIH HEOPIraHHYCCKHX BCIICCTER

Boszayx — cmech razos . Cocras Bo3ayxa . Kucliopoa — 37eMeHT U
npocroe BemlecTBO . Haxoxaenue kucinopoga B npupoje, ¢dusude-
CKHE€ M XMMHYECKHE cBoiicTBa (peakuwu ropenus) . Oxkcuawl . Ilpu-
MeHeHue kucioponaa . CrocoObl nosydeHus: Kuciopojaa B Jjiabopato-
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puH W TpoMBIIIIeHHOCTH . Kpyrosopor Kucnopona B TIPHPOJE .
O30H — amtorponHas MOAM(HUKALNS KHCIOPOJa .

Tennoroit  3(pdexT XuMHUUECKOH peakiu¥, TEPMOXUMHYECKHE
YpaBHCHHA, JK30- W JHJOTECPMHYECKHEe peakiud . ToIuMBO: yroibs H
MeTaH . 3arpsA3HeHUC BO3/lyXa, YCWJICHHE napHukoBoro sgdexra,
paspyLIEHHE 030HOBOTO CJIOS .

Bojiopoj — snement u npocroe Beujecrso . Haxoxjenue Bojopo-
na B npupoje, pHU3HYEeCKHEe W XUMHYECKHE CBOICTBa, NMpPHMEHEHHE,
CIOCOOBI MoJyYeHHUs . KHCIOTBI U COJIH .

Komnuecrso Bewmecrsa . Monbs . Mossipaas Macca . 3aKkoH ABorapo .
Monspasiii 00BEM razos . Pacuérsl Mo XUMHUYECKUM YPaBHEHHAM .

dusuyeckue cpoiicTea BoIbl . Bola kak pacreopurens . Pacrso-
pel . HacebllleHHbIE M HEHACBIIEHHBIE pacTBOpPbl . Pacmeopumocms
sewjecme & sooe.! Maccosasl H0JIs BellecTBA B pacTBope . XHMHUE-
ckue cpoMcTBa BOJIBI . OcHoBanug . Ponb pacTBOpOB B mpHpoJie U B
KU3HH 4venoBeka . Kpyroropot Boabl B Npupoje . 3arps3HeHHe TpH-
poaHBIX BOJl . OXpaHa U OUMCTKA NPHPO/AHBIX BOJ .

Knaccudukanus Heoprannmyeckux coemauHeHui . Oxcuuawl . Kiac-
cuukanmsgs OKcHIOB: coseoOpasyroiiiie (OCHOBHBIE, KHCIOTHBIE,
amporepusie) u HeconeoOpazyromme . Homenknarypa oOKCHIOB
(MexkayHapojHad W TpuUBHalbHast) . @PH3HYECKHEe H XHMHYECKHE
cBoiicTBa okcH10B . [TosyueHue oKCcHI0B .

Ocnopanua . Knmaccudukanms ocHoBaHUW: METOYH M HEPacTBO-
puMmble ocHoBaHHs . HomeHkiaTtypa ocHoBaHMH (MeXJyHapojHas H
TpuBHanbHas) . MOHU3HYCCKUE M XHUMHYCCKHC CBOMCTBA OCHOBAHWH
[Tonyuenune ocnoBanuii .

Kucnorer . Kiaccudgukauusa xuciaor . HoMeHknarypa KHCIOT
(MexkayHapojaHad MW TpHUBHalbHas) . @H3UMHECKHE H XHUMHYECKHE
cBoicTBa KUcaoT . Pan akruBHoctu MmetamoB H . H . bekerora . Ilo-
Ty4eHHe KHUCIIOT .

Comn . HomeHknatypa cojied (MeKIVHapoJIHad M TpPHBHAJILHAMA) .
du3nueckue M XHMHYecKHe cBolicTBa coseill . [lomyuenne coneit .

I'eHeTHueckas CBA3BL MEKIY KilaccaMH HEOpPraHH4YecKHX CoeldH-
HEHWH .

XHUMHYECKHH SKCIEPHUMEHT: KaUYECTBEHHOE OIPENEIIEHHUE COUEp-
KaHMA KUCIopoda B BO3IAyXe; MoaydeHHe, coOupaHue, pacmo3zHaBa-
HHE U W3yUYeHHe CBOMCTB KHCI0poaa; HabMoaeHHe B3auMOodeiicTBUs
BEILECTB C KHCJIOPOJIOM M YCJIIOBHS BO3HHUKHOBEHHS M IPEKPALCHHS
FDpCHHH (H{}}i{ﬂp&); O3HAKOMJICHHC C OGPHSU_HMH OKCH/IOB M OIlMca-
HUE HUX CBOMCTB; 110JIyd4E€HMUE, cOOMpaHHe, paclio3HaBaHUE U H3y4e-

I Kypcueom oOo3HaueH y4eOHBII MaTepHall, KOTOPBIH H3ydaeTcs, HO He
BBIHOCHTCS Ha MPOMEXKYTOYHYIO H HTOTOBYHO aTTECTAIIHIO .
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HUE CBOWCTR BOAOPOAA (TOpEeHHE); B3aMMOJACHCTBHE BOIOPO/IA C OK-
cugom meau(ll) (Bo3MOKHO MCIONB30BAHUE BHACOMATEPHAIIOB); HA-
OIr0JIcHHE 00pa3loB BCUICCTB KOJHUYECTBOM 1 MOJIB; HCCIIC/JOBAHHC
ocobDeHHOCTEeH pacTBOpPEeHUs BELIECTB ¢ pa3/IM4HON pacTBOPHMO-
CTBLIO; IIPUTOTOBJIEHUE PACTBOPOR C ONPEJIEIEHHONW MacCOBOH JloJIei
PAacTBOPEHHOIO BELECTBA; B3aUMOJAEUCTBHE BOABI C MeTaJUlaMH (Ha-
TPHEM M KaJIbIIMEeM) (BO3MOKHO MCITOJIB30BAHHUE BHJIcoOMaTepHa-
JIOB); OTIpeAeIeHHEe pacTBOPOB KHCIIOT M HIEJT0UeH ¢ TIOMOIIBIO HH-
JIMKATOPOR; MCCJIeJOBAaHHEe 00pa3IlOB HEOPIraHUYECKHX BEIIECTB pas3-
JIMYHBIX KJlaccOB; HaAOJIOACHHE H3MCHCHHS OKPacKH HHIHKaTOPOB
B pacTBOpax KHCJIOT U IIEIOUYEH; H3YUECHHUE B3aUMOJIECHCTBUA OKCU-
aa meau(Il) ¢ pacTBoOpoM CepHOM KHCIIOTHBI, KUCJIOT ¢ METaJllIaMH,
peakuil HeHTpalu3alHuu; MOJYUEeHHE HEPACTBOPHMBIX OCHOBaHHH,
BBITECHEHHE O/[HOTO METalllia JIPYTUM M3 pacTBOpa COJIH; pelIeHHue
SKCTIEPHMEHTAJBHBIX 3a7a4 1o TeMe «BakHeHiMe Kiaccel Heopra-
HHUYCCKHX COCJITHHCHUH» .

HEPHO,EH‘IECKHﬁ 34K0H H HEPHOHH‘IECKEH CHCTEMA XHMHUYCCEKHX
anementoB [, M. Menzieneera. Ctpoenue atoMoB.
Xumuyeckas cBa3b, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PeaKLIMK

nﬁthlB IMOIBITKH KH&CCHCPHKHL{HH XHMHYECKHX JIEMCHTOB . 1_[(}—
HATHC O r‘pynnax CXOJHBIX AJICMCHTOB (].LlC.HO‘-IHb[C H UHICTO4YHO3C-
MeEJbHBIE METAllIbl, TaJlOreHbl, HHEPTHLIE ra3bl) . DJIEeMEHThI, KOTO-
piie 00pa3yioT aM(oTepHBIE OKCHIBI U THAPOKCHIBI .

[lepuoanueckuii 3akoH . llepuoaudveckas cHcTeMa XUMHYECKUX
anementor I . M . Mengeneera . Kopotkonepuoanas U JUITHHHOMEPH-
onHast popmbl [lepuoaudeckoil cHCTEMbl XHMHYECKHX 9JIEMEHTOB
. U . Menneneera . Ileproasl u rpynnsl . PHU3HYECKHHA CMBICI TI0-
PAIKOBOTO HOMEpPA, HOMEPOR MEPHOIA U TPYTINEI DJIEMEHTA .

Ctpoenne atomoR . CocTaR aTOMHBIX snep . M3oTonsl . DIEKTPOHEI .
CtpoeHHe 927JeKTpPOHHBIX o000d0YeKk aToMOB mepBbIX 20 XHMHYCCKHX
anemenTor llepuommueckoit cucremsr J[ . M . Menaeneera . Xapaxkre-
PHCTHKA XHMHYECKOro 7»JeMeHTa 1mo ero mojoxkenuwo B [lepuoauye-
ckoil cucreme 1. M. Menjeneesa.

3aKOHOMEPHOCTH H3MEHEHUA pajJHiyca aTOMOB XMMHYECKHX 73Jie-
MEHTOB, METAJUIMYECKHX M HEMETAUIHYECKHUX CBOMCTB MO Ipynmam
u nepuoaam . 3Hauenue Iepuonuueckoro zakona u llepuoauueckon
CHCTCMbI XMMHYCCKHX DJJICMCHTOB 1A paSBHTHﬂ Hayxu H llpal{TH-
ku. JI. M. MengeneeB — YUEHBIN M IrpazkKJIaii .

Xumuueckas cBaAsb . Kopanenrtnas (nojsipHass M HENoJIsipHast)
CBSI3b . DJEKTPOOTPULATEIBHOCTE XUMHYECKHX 2jementoB . Mounas
CBA3L .
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Crenenb  okucneHus .  OKHCIUTETBHO-BOCCTAHOBUTENIBHBIE — peak-
uun . llponeccs okucneHus M BoccTaHOBICHUS . OKHCIWTENHM M BOC-
CTAHOBUTEIH .

XHUMHYECKHH IKCIIEPHMEHT: H3YUCHHE 00pa3loB BEUIECTB MeTal-
JIOB M HEMETAJUJIOB, B3aUMOJCHCTBHE I'MAPOKCH/IA [IMHKA C pacTBO-
paMH KHCJIOT H IIEJI0YEH; NPOBEACHHE OMNBITOB, HILTHCTPHPYIOLINX
MpHMEPBl OKHCIIHTE/IBHO-BOCCTAHOBHTEIIBHBIX PeEakiHii (ropeHue,
peaKIfK pa3IoKeHHA, COeAMHEHHNA) .

MEEHPEHHETHHE CBH3H

Peanuzaims MEKIIPECIMCETHBIX CBA3EH ImpHu H\U3¥YHYCHHMH XHMHH
B 8 Kjacce OCYIICCTRIACTCAH YCPC3 UCITOJIEZ0BAHHE KaK obmmMx ecre-
CTBEHHO-HAYYHBIX TOHSTHH, TAK U MOHITHH, ABISIONIMXCI CHCTEM-
HBIMH U5 OTJIC/IBHBIX ITPC/IMETOR €CTECCTBCHHO-HAYYHOT'O LHKIIA .

OO01Me ecTeCTBCHHO-HAYYHBIC ITIOHATHS: Hay4HbIH (akT, rumnore-
3a, TEOpHs, 3aKOH, aHalW3, CHHTEe3, KiIaccH(HUKalHs, MNepHOIHY-
HOCTL, HBGHIOIIEHHB, IKCIICPHUMECHT, MOICITHPOBaHHEC, H3IMCPCHHC,
MOIJENE, ABIICHHE .

duzuka: MaTepus, aTOM, JIEKTPOH, TIPOTOH, HEHTPOH, HOH, HY-
KJIMJI, M30TOMBI, PaJHOAKTUBHOCTh, MOJICKYJIA, 3TICKTPHUYECKHI 3a-
psJl, BELIECTRO, Tello, 00BbEM, arperaTHoe COCTOsSHHE BellecTsa, ras,
ClJPIEI'I‘-IeCKHC BEIIHYHWHBL, €NHHHIBI U3MEPCHHUA, KOCMOC, IITAaHETHI,
3BE3AB1, ColHie .

buonorusi: gorocunTes, Abixanue, Ouochepa .

I'ecorpadus: armocdepa, rugpocdepa, MUHepalibl, FTOPHLIC TOPO-
ALL, ITOJE3HEIC HCKOITACMBIC, TOINIHBO, BOJAHLIC PCCYPCEL .

9 KJIACC

BemecTBo H XUMHYECKas PEaKIiA

Ilepymoanueckuii 3akon . Ilepuoamueckas cucreMa XHUMHYECKHX
sanemenToB J] . M. Menneneera . CtpoeHue aTOMOB . 3aKOHOMEPHOCTH B
W3MEHEHHWH CROMCTB XHMMHYECKHX 3JIEMCHTOB TEPBBIX TPEX IMEpPHO-
JIOB, KaJusi, KajlblMsi U UX COCJHHCHHH B COOTBCTCTBHU C IOJOKCHH-
em iemeHToB B [lepuoauueckoil cucteMe H CTPOCHHEM HX aTOMOB .

Crpoenue BenlecTBa: BHALI XUMHYECKOW CBsI3U . THIIBI KpUcTal-
JIMYECKHX PEIUETOK, 3aBHCHMOCTE CBOHCTB BELIECTBA OT THIIA KPH-
CTANNTHYECKON PEIIETKH M BH1a XUMHYECKOHN CBA3H .

Knaccudukanma M HOMEHKIaTypa HEOpraHHYecKHX BeIlIeCTB
(Me)KIayHapoaHas M TpUBHAIbHasA). XHMHYECKHE CBOHCTBA Be-
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MICCTB, OTHOCATIMXCH K Pa3THYHBIM KJTaccaM HEOPTaHHYCCKHX CO-
€IMHEHUH, TEHETHYECKasA CBI3b HEOPraHMYECKHX BEIIESCTB .

Knaceudukanumus XMMHYECKHX peakiHil Mo pasiH4HbIM IIPH3HA-
KaM (110 YMCIY M COCTABY YYACTBYIOIIMX B PEaKIIMH BEIIECTB, MO Te-
mioBoMY 3 QPeKTy, Mo U3MEHEHHIO CTerNeHeld OKHCIIeHHUs XHUMHYe-
CKHUX 2JICMCHTOB, IO 0OpaTHUMOCTH, [0 YHacTHI KaTajadsaropa) .
DK30- W DHJIOTePMHUYECKHE peakIMH, TEPMOXHMHUYECKHE YpaBHE-
HHS .

ITonsTHe o ckopocTH XxuMHUeckoi peaknuu. IloraTue 00 obpaTm-
MBIX H HeOOpaTHMBIX XHMHWYCCKHUX peakiusax . [loHATHE 0 roMoreH-
HBIX U I'eTEPOIreHHLIX peakuusx . Ilonamue o XuMUYECKOM PA6HO-
gecuu. Paxkmopwl, sruUAOUUE HA CKOPOCHb XUMUYECKOU peakuyuu U
HOJONCEHUE XUMUHECKOZ0 PABHOBECUA.

OKHCINTEIBHO-BOCCTAHOBUTEIIBHEIC  PEaKlMH, DIICKTPOHHBIH Oa-
JTAHC OKHCIIMTEIBHO-BOCCTAHOBUTENBHOH peakunu . CocraBlieHHe
YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX peaKIHid ¢ HCIMOIb-
30BAHUEM METO/1a WICKTPOHHOTO DaliaHca .

Teopua 2TEKTPONTHTHYECKON IMCCOIHAIIMH . DJIEKTPOIHTHI M He-
AMMEKTPOIUTEI . KaTHOHBI, anuoHBl . MexaHu3M JIMCCOIHAllHH  Be-
miecTB C pﬂBﬂﬂ‘{HblMH BHUIaMH XHMH‘-ICCKO;& CBA3H . CTCHCH]: JUCCO-
upaiui . CHiabHEIE H ci1a0ble 3JeKTPOJINTHI .

Peakuumn wonnoro ooMena . YciloBus MpOTEKaHUS peaklHi HOH-
HOIo OOMEHa, IMOJIHbIEe U COKpalléHHbIe HOHHBLIC YPaBHEHUA peak-
1y . CBOMCTBA KHCIOT, OCHOBAHHH W COJIcH B CBETE MPEICTABICHHH
00 nekTpoauTHYecKol Juccoruanuy . KauecTBeHHBIC peaklHH Ha
HOHBI . [lonamue o cudpoause coaett .

XUMHWYECKHI DPKCMEPHUMEHT: O3HAKOMIIEHHE C MOJEIIMH KpH-
CTAIUIMYECKHX PEMETOK HEOPraHMYeCKHX BELIECTB — METAJUIOB H
HeMmeTauioB (rpadura M anMasa), CJI0KHEIX BEIIEeCTB (XJIOpHaa Ha-
TpHs); UCcCAeloBaHHE 3aBUHCHMOCTH CKOPOCTH XUMHYECKOH peakIIuH
OT BO3JICHCTBUS pa3iIudHbIX (PaKTOPOB; HCCIEJOBAHUE IJIEKTPOIPO-
BOJHOCTH p&CTBOpOB BECIIIECTB, HpOIIBCCﬂ JAHUCCOIIHAIIMH KHCITOT, IIIe-
J1ouel U coJjiel (BO3MOKHO HCIIOJIL30BAHHE BHACOMATEPHAIIOR); IIPO-
BE/ICHUEC OMNBITOB, WUTIOCTPHPYIOLUIUX MPH3HAKH IMPOTCKaHUs peak-
il MoHHOTO oOOMeHa (oOpa3oBaHMe ocallka, BbIICJIEHHE Trasa,
o0pa3zoBaHHe BOJIbI); OIBITOB, HIUTIOCTPHPYIOIIHX IMPUMEPLI OKHCIIH-
TCJILHO-BOCCTAHOBHUTE/ILHEIX peakiuil (ropeHHe, peakluH pasio-
KEeHMS, COEJIMHEHMA); paclio3HaBaHWEe HEOPTraHWYeCKHX BeIlEeCTB C
MOMOTIIBIO KAaYeCTBCHHBIX pPEakIMil Ha HWOHBI; PEIICHUE AKCIICpH-
MCECHTAIIBEHBIX 34144 .
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HeMeTannsl ¥ HX COeIHHEHHA

Obmas xapakTepucTUka ranoreHoB . OcoOeHHOCTH CTPOEHHS aTo-
MOB, XapakKTepHble cTeneHu okucieHus . CTpoeHue M (u3HUYECKHE
CBOWCTRA TIPOCTHIX BEIIECTR — TaJ0T€HOB . XHWMHYECKHE CROWHCTBA
HAa TpUMepe XJjopa (B3aumojieHCTBHE € METajulaMH, HeMeTalllaMH,
uienoyamu) . Xuopoeogopoa . ConsaHas KHCIIOTa, XHMMHYECKHE CBOM-
CTBA, I0JIydyeHHe, lipuMeHeHue . JlelictBue Xjiopa M XJIOPOBOLOPO/1A
Ha OpraHu3M HeJoBeKa . BawkHelmue XJIOpHIbI U HUX HAX0XKICHHE
B TIPHPOJIE .

Obmas xapaxkrepuctuka sneMeHToB VIA-rpynner . OcobeHHocTH
CTPOCHHS ATOMOB, XapaKTEPHBIC CTCIICHH OKHUCIICHMUS .

Crpoenue ¥ (HU3MYECKHE CBOMCTBA TPOCTHIX BEIIECTB — KHCIIO-
poja U cepbl . AJITOTPOIIHEIE MOJU(PUKAIIMHA KHCIOPOJAa U cepbl . XH-
MHYecKHe cBoiicTBa cepbl . CepoBOIOpOd, CTpocHHE, (DH3HYECKHE H
XUMHYEeCKHe cBoicTBa . OKCH/IBI Cepbl KaK MPEICTABUTENIM KHCIOT-
HbIX OKcHioB . CepHas kuciora, (PU3HYECKHE H XHUMHYECKHE CBOM-
crBa (oOmHe Kak IPEACTABUTEIS Kjlacca KHCIOT W creuuduue-
ckre) . XMMHYECKHE PeakIliH, JIeXkKAall[He B OCHOBE NPOMEIILIEHHOTO
criocoda monyueHus cepHo kucnoTel . [Ipumenenwme . Commu cepHoii
KHCIIOTHI, KauecTBEHHas peakius Ha cyiasdar-uoH . Haxoxngenuwe
cepbl U €€ COeNHMHEHHH B NpHUpode . XUMHUYECKOEe 3arpsA3HEHHE OKpY-
JKalle cpeabl COEIUHEHHMSMH cepbl (KMCIOTHBIE HOXKIAH, 3arpss-
HEHHE BO3/lyXa H BO/I0EMOB), CITOCOOBI €ro Mpe/10TBpallcHus .

Oo6miast xapaktepucTuka JieMeHToB VA-rpynnel . OcobeHHnocTH
CTPOEHHUS aTOMOB, XapaKTepHbIe CTENEeHH OKUCIIEHHUS .

A30T, pacnpocTpaHeHue B TIpHpoje, (pu3HvecKkHe M XHUMHYECKHE
cBoiicTBa . Kpyropoport azora B mpupoie . AMMHAK, ero (Qpu3HYecKHe
W XMMHYECKHE CBOlicTBa, moiayueHHe W npumeHenue . Conm ammo-
HHUA, UX (PHU3HMUECKHE U XHMHUYECKHE CBOHCTBa, mpuMmeHeHue . Kaue-
CTBEHHAs peakiHs Ha WOHBI aMMOHHA . A30THaAs KHcloTa, e€ Toiy-
yeHue, (puznueckHe M XUMHUYCCKHE cBolicTBa (001Me Kak npejacra-
BUTENsl Kiacca  Kuciaor u cneuudwudeckue) . HcenonawizosaHue
HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHHEPATbHBIX YI00peHWH .
XMMHYECKOE 3arpia3HEHHME OKpYXaroueH cpelbl  COCAMHEHUAMH
a3oTa (KHCIIOTHBIE MOXKIH, 3arpA3HEHHE BO3JyXa, MOYBbI H BOJOE-
MOB) .

docdop, anmorponusie moaudwukaruu ¢docdopa, GdUHIECKHE WU
xumMHueckue cpoiictea . Okcupn dochopa(V) u dochopHas kuciora,
(dbu3uUecKHe M XHUMHYECKHe cBoiicTBa, noirydenuwe . McernosabzoBanue
(ocdaroB B KAYECCTBE MUHCPAIBHBIX YI00pPCHUM .

O6miass xapaxkrepuctuka snemeHToB IVA-rpynner . OcobeHHOCTH
CTPOCHHS ATOMOB, XapaKTCPHBIC CTEIICHH OKUCIICHUS .
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Yrnepoa, anmoTporHeie MOAH(DUKAIINH, PACTIPOCTPAHCHHE B TIPH-
poje, hbU3HYeCKHe M XUMHYEcKHe cBoiicTa . Ancopbduus . Kpyroso-
poT yriepoja B npupoge . Okcuasl yriepojga, ux (pU3HYECKHE H XH-
MHUYECKHC CBOHCTBA, JCHCTBUC HA JKUBBIC OPraHU3MBbl, 1IOJIYHCHHUC
H TpUMEHeHHEe . DKOJOTrHYecKHe MpoOIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa(IV); rumoresa rnodanbkHOro NOTCIJICHHS KIMMAara; mnap-
HUKOBBII 3ddekT . YronbHas KHCIOTAa U €€ COJIM, UX (DH3UYECKHE H
XUMHYECKHE CBOHCTBA, TOJYYcHHE M TpHMeHeHue . KauecTBeHHas
peakius Ha kapOoHaT-woHBI . HMcnonbzoBanue kapOoHaTtoB B OBITY,
MEIHMIIMHE, TTPOMBITIIIIEHHOCTH H CENBCKOM X03AHCTBE .

[leppoHauanbHple MOHATHA 00 OPraHUYECKHX BELIECTBaX Kak
0 COeJMHEHHMAX yTiiepojia (MeTaH, 3TaH, ITHJIEH, alleTHJIEH, TaHOJI,
I'JIMLEPHH, YKCycHas kuciiora) . Hx cocmae u xumuueckoe cmpoe-
nue. IlonaTne o OMOJOrHYECKH BaKHBIX BeEIIECTBaX: >KUpax, Oel-
Kax, YIJICBOJAX — M HX POJIM B KH3HU 4elioBeka . Mamepuaibhoe
eOUHCIMBO OPSAHUUECKUX U HEOPSAHUYEeCKUX COeOUHEHU.

Kpemuuii, ero ¢pu3ndeckne W XHMHYESCKHE CBOMCTBA, TTOJIyHEHHE
u npumenenre . CoeauHeHHss KpeMHus B nipupojae . O0mme npea-
cTraBaeHda o0 okcuie kpeMHuA(IV) U kpemHHeBoOl kHuciaoTe . CHIH-
KaThl, HX HCMOJB30BaHHE B OBITY, MeIHIIHHE, NPOMBINUIICHHOCTH
Baoicnetiwue cmpoumenbible Mamepudibl., Kepamukd, cmekno, ye-
Mmenm, bemon, xceiezobemon. Ilpobremvr bezonacnozo ucnoib3osa-
HUA CIPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUZHU.

XUMHYECKHI HIKCIEPUMEHT: H3yHeHHMEe OoO0pa3lioB HeopraHuve-
CKHX BEIeCcTB, CBOWCTB COJAHOH KHCIIOTHI; TpPOBEJEeHHE Kaue-
CTBEHHBIX peakiuil Ha XITOPHUA-HOHBI U HAOIIOAeHHe TTIPU3HAKOB UX
NMPOTEKAHUS, OIBITLI, OTpaxkarolHe (U3INYECKHE W XHMHYECKUe
CBOMCTBA TaTOTEHOB W MX COEIUHEHHH (BO3MOKHO HCTIOIbL30BAHHE
BHJIEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpasuaMu XJIOpHIOB (rajuo-
TEeHHWIOB); O3HAKOMIIEHHE C oOpaslaMu cepbl U €€ COeIHHEeHHSIMH
(BO3MOKHO MCIIOJIL30BAHHE BHACOMATCPHAIIOB); HAOIIOACHHE MPO-
necca oOyrImHMBaHHUA caxapa Mo AeHCTBHEM KOHIIEHTPHPOBAHHOH
CEPHOH KHCIOTHI, H3YYEHHE XHMMHYECKHMX CBOHCTE pa30aBieHHOH
CEPHOM KHCIIOTBHI, IPOBEJIEHHE KAYECTBEHHOW pPeaKlMH Ha CYJib-
dhaT-von u HabMOAEHUE TpU3HaKa e€ MPOTEeKaHHA, 03HAKOMICHHE
¢ (du3zHUecKUMH cBoicTBaMM azora, docdopa M UX COSNHMHEHWH
(RO3MOKHO HCTIONIL30BaHHWE BHJAEOMaTepuasior), oOpasiaMH a3oT-
HbIX U (pochopHbIX YHO0OpeHUil; rojrydyeHue, codupaHue, paclio3sa-
BaHHUE M HM3Y4YEHHE CBOICTB aMMHaKa; IIPOBEJEHME KauyeCTBEHHbIX
peakiiMii Ha HMOH aMMOHHA U (ocdaT-HOH H H3YHCHHC MMPHU3HAKOB
WX TIPOTEKaHHsA, B3aUMOACHCTBME KOHIEHTPUPOBAHHOH a30THOM
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KHCITOTBI ¢ MEABIO (BO3MOYKHO MCMOIB30BAHHE BHICOMaTEPHAIOB);
H3yUYEeHHE MOJIEJIEN KPUCTAJUIMYECKUX PEeIETOK aimasa, rpadmura,
(ysutepena; o3HaKOMJIEHHE € MPOLECCOM aJcOopOLMH pacTBOPEH-
HBIX BEILECTB aKTHBHPOBAHHBLIM YITIEM H YCTPOHCTBOM IPOTHBOra-
3a; I0JIyHeHHe, coOHMpaHHe, paclio3HaBaHUE M M3Y4YCHHE CBOMCTB
YIJICKHUCIIOro ras3a; MPOBEJICHUE KAaYCCTBCHHBIX peakiuii Ha kapdo-
HaT- U CHJIMKAT-HOHBI M U3YYE€HHUE MPU3HAKOB UX MPOTEKAaHUA; 03-
HaKOMICHHE C HPO,I[}"KT_[H'BF] CHJIMKATHOM MpOMEBINIJICHHOCTH, PCIIICc-
HHE 3KCIIEpPHMEHTANIbHBIX 3aja4 no reme «BaskHeHIIHe HeMeTalllbl
H UX COCIHHEHHS .

MeTanbl 1 HX COeTHHEHHS

O0mas XapakTepUCTHKAa XUMHYECKHX 2JIEMEHTOB —— METaJUIOB
Ha OCHOBaHMM HUX rosiokeHus B llepuoanyeckoil cucreMe XUMHHC-
ckux anemenToB M . M . MenseneeBa u crpoenuns aromoB . CtpoeHue
MeTalJioB . Merannuueckas CBA3b M METAJUIMYECKAs KPHUCTAJIIM-
qecKas pelérka . DIeKTPOXMMHUYSCKHI psad HanpsHKEHHH MeTan-
0B . DU3HUYEeCKHEe W XHMHYECKHe CBOMCTBAa MeTarioB . O0uiue crio-
coOBI mosrydeHuss MeTanios . [loHsTHe 0 KOppO3HH MeETaIoB, OC-
HOBHBIC CIIOCOOBI 3alIUThLI UX OT Kopposuu . Crunaeel (cTalb, YYryH,
JFOPATIOMHHHI, OpOH3a) U WX TIPUMEHEHHEe B OBITY W TIPOMBITILTCH-
HOCTH .

[enounsie MeTamnsl: Tonokenue B llepHoaudeckoii cucTeMe XH-
Mu4deckHx anemeHToB J[ . M . Menjeneera; crpoeHHe UX aTOMOB; Ha-
XO¥KJIeHHe B npHupoje . PuU3HYecKHe MW XHMH4YecKHe cBolicTBa (Ha
npuMepe HaTpua W Kamusa) . OKCHaBl W THAPOKCHIBI HATpUi W Ka-
nus . [TppMenenne meJa0uyHbIX METAUIOB M X COSTUHEHMI .

[lenounozeMenbHBEIE META/UIBI MAarHH W KalbIWil: ITOJOKEHHE
B llepuoanueckoii cucreMe xumuyeckux anemenrtos JI . M . Menne-
JICCRA; CTPOCHHME UX ATOMOB; HAaXOXKJACHHEC B mpupoje . Puznveckue
W XHMHYECKHEe CBOMCTBA MarHus M Kaiablusa . BaxkHeiinrde coennHe-
HUA Kalblus (OKCHI, THAPOKCH[, coiu) . KECTKOCTH BOJBI H CIOCO-
OBl €€ yCcTpaHeHH .

AnromuHul: nonoxenune B llepuonmueckon cucreme XumuHue-
ckux snementor JI . M. Menpgeneera; crpoenne aroMa; HaXOXKJACHHE
B Tipupoae . PU3HYECKHE M XHMHUYECKHE CBOICTBA alOMHHHA . AM-
hoTepHLIe CBONHCTBA OKCHJIA U THAPOKCHIA aJIIOMHHHSA .

Kenezo: nonoxkenue B llepuoauueckol cHCTEME XHMHYCCKHX
sneMeHToR JI . WM . MeHnaeneera; cTpoeHHe aToMa; HaxoXKJICHHE B
npupoje . Pusznveckue W XUMHYECKHE CBOicTBa xenesa . Okcuasl,
ruapokcuasl 1 conu sxenesa(ll) m xenesa(lll), ux cocras, cBoiicTBa
H MOJTyHdeHHE .
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XUMHYCCKUI IKCTICPUMEHT: O3HAKOMIICHHE ¢ oOpas3iiaMu MeTas-
JIOB U CTUTABOB, MX (DM3WMHYCCKUMH CBOWCTBAMH; H3YHCHHE PE3yJIbTa-
TOB KOPPO3HH METAJIOB (BO3MOYKHO HCIIOJIB30BAHUE BHIEOMATEPH-
ajioB), 0ocoOeHHOCTEH B3aMMOJIEHCTBHUS OKCH/IA KaJIBIIUS U HATPHUA
C BOAOH (BO3MOKHO HCHOJB30BAaHHE BHASOMATEpPHAIOB); HCCIEHO-
BAHHE CBOMCTB KECTKOM BOJIBI; Mpollecca TOPEeHUs Kene3a B KHUCIIO-
pojie (BO3MOKHO MCIIOJIb30BAHUE BUJI€eOMATEPHUAIIOB); TIPUIHAKOB
MpOTEKaHUsl Ka4eCTBEHHBIX peakluii Ha MOHBI (MarHus, KajlbIlns,
ATFOMUHMSA, TTHHKA, skenesa(ll) u sxenesza(lll), meau(1l)); nadaroae-
HHUE H ONHMCAHHE MIPOLECCOB OKpallMBaHWUs IUIAMECHH HOHAMH Ha-
TPHs, KAJIHs U KaJlblHs (BO3MOXKHO HCIIOJIL30BaHUE BUAEOMATEPH-
aJloB); HccieaoBaHue aM(OTEPHBIX CBOHCTB I'MJIPOKCH/IA aJIlOMHHHS
U I'HJAPOKCH/IA IIMHKA; PCIICHUE YKCIICPUMECHTAIIBHBIX 3a/1a4 110 Te-
Me «Baxkaelinue MeTauibl M UX COCHAHMHCHHMSAY .

XHMHSA ¥ OKpYKaromas cpejia

Hosble maTepuaiibl M TeXHOJIOTIUM . BellecTBa 1 MaTepualibl B 110-
BCE/IHCBHOM KH3HU HelloBeka . XUMHUs U 310poBbe . besonacnoe uc-
MOJIb30BaHHE BEIIECTB H XUMHYECKHX peakiiii B ObITy . Ilepras no-
MOIIb ITPH XUMHYECKHX 0XKOTrax M oTpariieHHsiX . OCHOBBI DKOIOTH-
9eCKOil TpaMOTHOCTH . XHMHYCCKOE 3arpA3HeHHEC OKpYyKarwIlcH
cpenpl (npenenbHas qomycTHMas KoHieHnTpaiasa Bemects — [JIK) .
Poske xuMHM B pellIEHUH 2KOJIOTHYECKHUX IIPOOIIeM .

IIpupoaneie UCTOYHHKHU YTIIEBOI0POI0B (YIoJib, NPUPOIHEIN ras,
He(Th), MPOAYKTHEI MX TIepepadOTKH, UX POk B OBITY W MPOMBIII-
TIEHHOCTH .

XUMHUYECKHH SKCMEepHUMEHT: H3ydeHHe o00pa3ioB MaTepHalioB
(cTekno, cTIaBbl METAIUIOB, TIOJIMMEPHBIE MaTEPHUATIEI) .

MB?KI'I]]EI{METHHE CBA3H

Peanuzaiiuss MeXnpeaMeTHBIX CBA3EH NPH H3YYEHHH XHUMHH B
9 Knacce OCYIIECTBISETCS 4depe3 HMCIOJb30BaHHE KaK OOIIHX ecTe-
CTBEHHO-HAYYHBIX TOHATHH, TaK U TTOHATHH, ABJIAIONHUXCSI CHCTEM-
HBIMH U151 OTASJIBHBIX [IPEeIMETOB €CTECTBEHHO-HAYYHOT'O LMKIIA .
OO011He ecTecTBEeHHO-HAYYHBIEC MTOHIATHA: HAYYHBIH (akT, runore-
3a, 3aKOH, TeOpHs, aHalli3, CHHTe3, KiaccH(pHUKallusd, IMepHOIHY-
HOCTb, HAOJIIOICHHUE, DKCIIEPUMEHT, MOJACIUPOBAHHE, H3MEPEHUE,
MO/1€/1b, ABJIICHUE, HAPHUKOBLIN (P dEeKT, TEXHOIOrHs, MaTepHAallbI .
Ddusuka: MaTepus, aToM, MICKTPOH, MPOTOH, HEHTPOH, HOH, HY-
KIIHJ, H30TOILI, PaJHOaKTHBHOCTb, MOJICKYJ/Ia, JICKTPUHCCKHI 3a-
psA, TPOBOJIHHKH, MOJIYIPOBOJHHKH, JIUWICKTPHUKH, (HOTOIICMEHT,
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BEIIECTRO, TENO, 00BEM, arperaTHoe COCTOAHUE BEIIECTBaA, ra3, pac-
TBOP, PaCTBOPHUMOCTb, KpHCTAJUIMUECKas peléTka, cruiaBbl, (pHU3H-
YEeCKHE BEJIMYHMHBI, €IHHHIIEI MU3MEPEHHA, KOCMHUYECKOE IMpPOCTpaH-
CTBO, TJIaHETHI, 3BE3/1bl, COoJIHIIC .

buonorus: ¢orocuuaTes, apixanue, Onocdepa, ’KocHCcTEMA, MH-
HepaJbHBIC YIO0OpECHHA, MHKPO3JICMEHTBI, MaKpO3JICMEHTHI, ITHTa-
TebHBLIE BEIIECTRA .

Ieorpadus: armocdepa, ruapocdepa, MHHEPAJLI, TOPHBIE MTOPO-
J1BI, 110JIC3HBIC UCKOIIACMBIC, TOIUIMBO, BOJIHBIC PECYPCHI .
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YUYEBHOT'O MPEAMETA «XUMHS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

HMN3yueHne XMMHUM B OCHOBHOM IIIKOJIE HAIIPaBJICHO HA JOCTHIKE-
HHE OOYYarOIIMMHUCA JMYHOCTHBIX, METANpeJIMETHBIX H TpEeaMET-
HBIX Pe3yJIbTaTOB OCBOEHHA y4eOHOTO npe/IMeTa .

JInuHoCTHBIE pPeE3YIbTaThI

JIndHOCTHBIE Pe3yJILTATHl OCBOCHHS TPOTPaMMBI OCHOBHOI'O 00-
niero o0pa3zoBaHHA JOCTHTAIOTCH B X0J/¢ 00yUCHHA XHMHH B €IHH-
cTBE y4eOHOM M BOCHHUTATEIIBHOH JieATeIbHOCTH Opranu3aivm B CO-
OTBCTCTBUU C TPAJIUIHUOHHBIMU POCCHHCKHUMH COLMOKYIILTYPHBIMH
U IYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMHM, OIPHHATBIMH B 00IIeCTBE
MpaBMIIAMH M HOPMaMHM TTOBEJICHHUS M CIIOCOOCTBYIOT TPOIECccam ca-
MOITO3HAHMS, CAMOPA3BUTHS U COLMAIM3ALNY 00YYalOUINXCS .

JIMYHOCTHBIC Pe3yJIbTaThl OTPakailoT CHOPMHPOBAHHOCTb, B TOM
9HCJIE B YaCTH!

HE.T]JHUTH'-IECKOFG BOCTIHTaHHA

1) IEHHOCTHOTO OTHOIIEHHSA K OTE€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY H HAYYHOMY HACIICIMIO, [TOHUMAHHS 3HAYCHHUS XU-
MHYECKOH HAyKH B KH3HH COBPEMEHHOTO 00HIecTBa, CIIOCOOHOCTH
BIAJE€Th JOCTOBEPHOH HH(pOpMAIHEH O TIePEIOBBIX TOCTHKEHHUAX
OTI{prTHHX MHpOBOf"l U OTCYCCTBCHHOM XHMHH, 331‘[HTCPCCOBBHHO—
CTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MHpa U 00IIIeCTBa;

r pPaxIaHCKOTr0 BOCIIHTAHHA

2) mpelcTaBiieHHs. O COLMAIbHBIX HOPMax H IIpaBHIIAX MEKIIH4Y-
HOCTHBIX OTHOIIEHHII B KOJIIEKTHBE, KOMMYHHKaTHBHOH KOMIIE-
TEHTHOCTH B OOIIIECTBEHHO TIOJIE3HOM, yueOHO-MCCIeI0BaTelIbCKOM,
TRBOPUECKOH W JIPYTHMX BHJAX JICATEIBLHOCTH; TOTOBHOCTH K pPa3HO-
00pa3sHOH COBMECTHOH JICATEJIBHOCTH IMPH BBINOJHEHHH YYCOHBIX,
[I03HABATE/IbHLIX 3a/1a4, BbIIOJHEHHH XHMHYECKHX IKCIIEPUMEH-
TOB, CO3JIaHHH Y4YeOHBIX IMPOEKTOB, CTPEMIICEHHS K B3aHUMOITOHHMA-
HHIO U B3aUMOIIOMOILIH B IIPOLECCE ITOH YyueOHOH NeATeIbHOCTH; I'0-
TOBHOCTH OIIEHHBAThL CBOE MOBEIEHHE H TMOCTYNKH CBOMX TOBapH-
e ¢ M03UILHH HpaBCTBCHHEIX H IIpABOBEIX HOPM C leéTOM
OCO3HAHMWSA 1OCIIEICTBUH ITOCTYITKOB;

[lenrocTH HayMHOTO MO3HAHMS

3) MUPOBO33PEHYECKHUX [IPEJCTAaB/IEHHI O BELIeCTBE M XHMMHYE-
CKOHM peakiMH, COOTBETCTBYIOIIHX COBPEMEHHOMY YPOBHIO pa3BH-
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THA HAYKHW W COCTABIAIOIIMX OCHOBY JUTA MOHUMaHWA CYNIHOCTH Ha-
}”-IHOﬁ KapTHHEI MHPa; HPEﬂCTaBHeHHﬁ 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX PasBUTHA TIPHPOALI, B3dMMOCBA3AX YCITOBCKA C l‘lpHpOﬂHOﬁ
Cpeﬂﬂﬁ, O poOJId XHMHH B IMTO3HAHHH 3THX 3HKO]IOME]JIIDCTEﬁ;

4) no3HaBaTe/IbHbIX MOTHBOB, HAIIPABJICHHLIX HAa I10JIYYEHHE HO-
BBIX 3HAHHUH MO XUMHH, HEDGXOHHMHK JLITA 00BACHEHHS HBSJ'HO,I[B.E-
MBIX ITPOIIECCOB W ABJICHUI;

5) no3zHapare/ibHOH, HHMOPMAIHOHHOH M YHUTATCIILCKOMH KYJIbTY-
PEL, B TOM YHCIC HaABBIKOB CaMOCTOATEIBHOM pﬂGOTbI C y‘-[eﬁHBIMH
TEKCTaMH, CHIPABOYHOM JIMTEPaTypoM, JOCTYITHBIMH TEXHUYCCKHMH
cpeacreaMH HHq)OpMaHHGHHLIX TEXHOJIOTHIA;

6) uHTepeca K OOYUYCHHIO H IMO3HAHHIO, NHO003HATCILHOCTH, T'O-
TOBHOCTH M CITOCOOHOCTH K caM000pa30BaHNIO, MPOSKTHOM M HCCIIe-
JAOBATEIBCKOM ACATCIIBHOCTH, K OCO3HAHHOMY BLIGDPY HallpaBlieH-
HOCTH M YPOBHS 00yUYCHHSA B JIaJIbHEIHIIICM;

DopMHPORAHHA KYTBTYPHI 310POBBA

7) oco3HaHHUA HEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHA K
CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3J0pOBBIH 00pa3 »KU3HH, OCO3Ha-
HUA IMOCIEJCTBHI M HENpHUATHA BpPeJHBLIX MpHBLIYEK (yrnorpebdie-
HMSI aJKOTO0Js, HApDKOTHKOB, KypeHHs), HEOOXO0AMMOCTH coOIoe-
HUA MpaBuil 0e301acHOCTH NpH OOpallcHUM ¢ XMMHYECKHUMH Bellie-
cTBaMH B OBITY ¥ pealibHOM KU3HH;

Tp}rI[OBDI'O BOCITHTaHHA

8) uHTepeca K NMpPakTHYCCKOMY U3YHCHHIO rpodeccuil v Tpyaa pas-
JIMYHOTO POJa, YBa)KeHHUE K TPYAY U pe3ylibTaTaM TPYIOBOH JedaTellb-
HOCTH, B TOM HHCIIC Ha OCHOBC INPHMCHCHHA IMPpCIMCTHEBIX IHAHWH T10
XHMHH, OCO3HaHHOTO Bblﬁop‘cl HH,IEHBH,H}’BJTBHOI‘;I TpaCcKTOPHH IMpOooJI-
KEHHMA OGPRBOBHHHH C }"qéTOM JHYHOCTHEIX HHTCPCCOR H crocobHo-
CTH K XHMHH, 0OIIeCTBeHHBIX HHTCpPCCOB H HOTpe'ﬁHOCTeﬁ; yCHﬂIHHOﬁ
npo¢ecCHOHATBHOH ACATEIBHOCTH H Pa3BUTHA HCOOXOJIUMBIX yMe-
HUH; FOTOBHOCTL aJ1alTUPOBATLCA B NPO(eCCHOHAIILHOM cpejc;

DKOJOTHIECKOTO BOCTHTAHHS

9) HKOJIOrHYecKH 11e/1eco00pa3HOro OTHOIIEHHA K IPUPOJIE KaK
HCTOYHHUKY JKHU3HU Ha 3CMIIC, OCHOBE €€ CYIICCTBOBAHMS, TOHHMA-
HHUS [IEHHOCTH 3[J0POBOT0 M De3o01macHoTo o0pasa »KHU3HU, OTBETCTBEH-
HOTO OTHONIEHHS K COOCTBEHHOMY (PH3HYECKOMY H NMCHXUYECKOMY
3/IOPOBBIO, OCO3HAHUS LICHHOCTH coOJTI01cHHUS NpaBuil OE30MacHOro
MOBEIEHHs IPH padoTe ¢ BEllleCTBAMH, a TAKKe B CHTYaLMAX, yIpo-
FKAKMIUX 3[I0POBBIO M 3KHW3HH JIKJIEH;

20



CIIOCOOHOCTH [IPUMEHATH 3HAHUSA, 110J1y4aeMbIe 1IPH U3Yy4Ye-HUU
XUMUHM, JUISI PeLLIeHUs 3a/1a4, CBsI3aHHbIX C OKpY’Kalollei npu-
POLHON CPeloH, ITOBLILLIEHUS YPOBHS DKOJOIHYECKOH KYJILTYPbI,
0CcO3HaHUA rIodanbHOro Xapakrepa dKOJOTHYECKHX nmpodiieM U my-
TEH UX PELIECHHS IIOCPEICTBOM METOA0B XHMHUH;

10) 2KOJIOTHYECKOTO MBIIIICHWA, YMEHHA PYKOBOJICTBOBATHCA UM
B IO3HABATCILHOMH, KOMMYHHKAaTUBHOH M COLIMANIBHOM ITPAKTHKE .

MeTanpeaMeTHbie pe3yJibTaThi

B cocraBe meranpe/IMETHBIX PE3VILTATOB BBLICISAIOT 3HAYUMBIC
i OPMHPOBAHU MHUPOBO33pEHHs OOlLIeHAy4YHbIE MHOHATHS (3a-
KOH, TECOpHs, MPUHITATI, THITOTE3a, (PAKT, CHCTEMA, MPOIECC, IKCIIE-
PHUMEHT H JIp .), KOTOpPBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYUYHBIX
yaeOHBIX MpeaAMeTax M MO3BOJIAIOT HAa OCHOBE 3HAHHI W3 3THX TIpe/I-
MeTOB (hOpMHPOBATH TIPEJICTABICHHE O MEJIOCTHONH HAYYHOH KapTH-
HC MHUpa, U YHHBCpPCalbHbIC YYCOHBIC JICHCTBHs (ITO3HaABATCIIbHBIC,
KOMMYHHKATHBHBIC, PEI'YJIATHBHBIC), KOTOpBIE obecuieunBarotr Gop-
MHPOBAaHHE TI'OTOBHOCTH K CaMOCTOATEILHOMY IUIAHHPOBAHUID H
OCYTIIECTBICHHUIO YIeOHOH eATEeILHOCTH .

MeTtanpeaMeTHEIE pe3yIbTaThl OCBOEHHSA OOpa3zoBaTenbHOW TpO-
rpaMMBI 110 XUMHH OTPAkKAIOT OBNAJ€HHE YHHUBEPCAITBHBIMHA MO3HA-
BATCIIEBHBIMH JJ[EﬁCTBHHMH, B TOM HHCIIC!

bazoBeIMH TOrHYECKHMH JEHCTBHAMU

1) ymMenuem HCNoNbL30BaTh NPHUEMbI JIOTMYUECKOI0  MBbILJICHHS
IIPpH OCBOCHHHU 3HAHUI: pacKpbIBAaTh CMBICIT XUMHYECKHUX MOHATHH
(BBLICHATE WX XapakTepHbie NPH3HAKH, YCTAaHaBIWBAThL B3aUMO-
CBA3b C JAPYTHMH ITOHATHAMH), UCIIOIB30BAaTh MOHATHS U1 0OBsC-
HEHHMSA OTHEIbHBIX (AKTOB M ABJIEHHUIl; BHIOMpPAaTh OCHOBAHHA H
KPUTEPHH A KiacCH(PUKAIMH XMUMHYECKHX BEIIECTB M XHMHUe-
CKHMX peaklHii; YCTaHaBIWBATh TPHYHHHO-CIIEJICTREHHBIE CBA3H
MeXKY 00BbeKTaMH H3YHYEHH:A; CTPOHUTH JIOTHYECKHE paccykIeHU:A
(MHIYKTHBHEBIE, NeAYKTHBHBIE, 10 aHAJIIOTHH); JeNaTh BBEIBOJLI U 3a-
KJTIOYEHUSI;

2) yMEHHEM TIPUMEHATE B MpoIecce NMO3HaHUSA MOHATHA (Tpei-
METHBIE H METaAIIPEJIMETHBIE), CHMBOJIHYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOIB3YEMBIE B XMMHUH, NTPEeoOpPa30BbIBaThE IIHPOKO TIPHUMEHACMBIC
B XHMHH MOJICIIbHBIC NPE/ICTABICHHS — XHMHYCCKHH 3HAK (CHMBOJI
DJIEMEHTa), XMMH4YecKass (hopMylla M YpPaBHEHUME XMMHYECKOH peak-
UUH — TIPH peleHun ydeOHO-ro3HaBaTelIbHBIX 3aja4y; ¢ y4ETOM
ITUX MOJENBHBIX MPEJCTaBIEHHI BLISIBISATE H XapaKTepPH30BaTh CY-
IIECTBEHHBIE NPU3HAKH W3Y4YaeMBIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB ¥ XUMHWYCCKAX PEaKiHii; BBIABIATE OOIIME 3aKOHOMEPHO-
CTH, MPUYUHHO-CIICICTBEHHBIE CBA3H H NMPOTHBOPEUUS B U3YyHaEMBbIX
npoueccax M sABJIEHHAX; IpejularaTb KPUTEPHHU JIId BbIABIEHUA
ITUX 3AKOHOMCPHOCTEH M IIPOTUBOPEHHH, CaMOCTOSTCIILHO BbIOH-
paTk crioco0 penieHHsa ydeOHOH 3a7ayvu (CpaBHHUBAThL HECKOJIBLKO Ba-
PHAHTOB PCIICHUA, BRIOHpATE HaHOOJICE MOAXOAAIIHH ¢ y4€TOM ca-
MOCTOSATEILHO BBIAECACHHBIX KPHTEPHEB);

bazopsmvu HCCIEI0BATEIBCKHMHI JCHCTBHAMH

3) YMCHHCM HCIOJIb30BaTh IMOCTABICHHBIC BOIPOCHI B KadycCTBE
HHCTPYMEHTA TMO3HAHHA, a TaKKe B KaueCcTBE OCHOBBI I (POPMH-
pOBaHMA THIIOTE3Bl 110 TIPOBEPKE TPaBHIBHOCTH BBICKA3BIBAECMBIX
CYIKJICHWIA;

4) npuodOpeTeHne ONbITa MO TUIAHHPOBAHWIO, OPTaHHU3allMu U 1TPO-
BEJICHHUIO YUYEHHYECKHX DKCIEPHMEHTOB: YMeHHe HalIoaaTh 3a Xo-
JIOM TIpOIlecca, caMOCTOATEIBHO IPOTHO3HPOBATE €ro pes3ybTar,
hopmynuposars 00001ICHHUST U BLIBO/IbI 110 pe3ylibTaTaM IpoBeaEH-
HOTO OIIbITa, UCC/IEIOBAHHS, COCTABNIATE OTYET O TMPOJAETaHHOH pa-
Oore;

Paboroii ¢ madopManmeii

5) yMeHHEM BBIOMpaTh, aHATU3UPOBATh U MHTEPNPETHPOBATHL MH-
(opmariuio pasiuyHbBIX BHJIOB U (OPM MPEACTaBICHUS, MOJy4dac-
MYIO U3 pa3sHBIX HCTOUYHUKOB (Hay4YHO-MOIYIApHas JIUTepaTypa XH-
MHYECKOT'0 cojiepiKaHMs, clipaBouHble nocodus, pecypesl MuTepHe-
Ta); KPUTHYECKH OIIEHHWBAThL MPOTHBOPEUHBYIO U HEJOCTOBEPHYIO
nHpopMaIunio;

6) YMEHHEM MPHUMEHSITE pa3/IHYHbIe METOJLI U 3alIPOCHI IIPH MO-
ncke ¥ oTbope HHpOpPMAIHH ¥ COOTBETCTBYIONINX JTAaHHBIX, HEOOXO-
JIUMBIX U1 BBITOJIHEHHs y4eOHBIX M MO3HaBaTelIbHBIX 3aJad OIlpe-
NeNIEHHOTO THUTIA; TPHOOpeTeHHe ONBITa B 00J1aCTH UCTIOTBE30BaAHHSA
HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHI, OBJIA4/ICHUC
KyJIbTYPOH aKTHBHOI'O MCITONIb30BAHHUA Pa3IHYHBIX MOUCKOBBIX CH-
CTEeM; CAMOCTOATEJIbHO BBIOMPATH ONTHUMAJIBLHYH (hopmy npeicrap-
JeHua MH(GOpMaLUH M HUIIOCTPHPOBATh pellaeMble 3aJa4yd He-
CIIOKHBIMHM CXEMaMH, IHarpamMMamMu, IpyruMu (popmamu rpaduku
U UX KOMOMHALUIMHU;

7) YMEHHEM HCIHONB30BaTh H aHAJIM3UPOBAThL B IIpOllEcCe y4eOHOM
1 HUCCIIEI0BATEIILCKON JeATEIbHOCTH HHMOPMALIMIO O BIUSHUM IIPO-
MBILIJIEHHOCTH, CEJIbCKOI'0 XO34HCTBAa M TPaHCIOPTAa HA COCTOSHHUE
OKpYyKarolIe NPHPOJHOM cpe/ibl;
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YHUBEPCAUTBHBIMH KOMMYHHKATHRHBIME JICHCTBHAMH

8) yMeHHeM 3ajiaBaTh BOIPOCHI (B X0ji€ JHalora W/HIM JIMCKYC-
CHH) 110 CYLIECTBY 00Ccy)1aeMoli TeMbl, (POPMYJIMPOBATEL CBOH MPE/I-
JIOJKEHHS] OTHOCHTENBLHO BRITIOJIHEHHWSA MPE/UTOKEHHON 3a/1a9H;

9) npHoOpeTEeHHE ONbLITA NPE3CHTAUHH PE3YJILTATOB BBIITOIHECHHS
XHMHYECKOTO JKCIepuMeHTa (1abopaTopHOro omeita, nadopartop-
HOM padOTHI 110 UCCIICOBAHHIO CBOMCTB BCLIECTB, YHEOHOIO 1IPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTL B COBMECTHOM CO CBEPCTHHKAMH I103HA-
BaTeJIbHOH H HUCCIIeN0BaTe/IbCKOH AeATEIbHOCTH IIPH PELICHUH BO3-
HUKaIIMX npodjieM Ha OCHOBE y4déra OOLIMX MHTCPECCOB M corJia-
coBaHMsl NO3UUHH (0OcyKIeHHsA, 0OMeH MHEHMAMH, «MO3IOBbIC
IITYPMBD?Y, KOOPJHMHAIAA COBMECTHBIX JICHCTBHH, OIIpPE/CIICHUE
KPHUTEPHEB I10 OLICHKE Ka4eCcTBa BEIITOJIHEHHON paboTel U Ap .);

YHHBEpCANbHBIMU PETYIATHBHBIMH ACHCTBHAMH

11_} YMCHHCM CaMOCTOATCIIBHO l)leC)J,CJlﬂ'l"b LHC/IH JICATCIILHOCTH,
MIaHUPOBaTh, OCYHICCTBAATH, KOHTPOIUPOBATE U TIPH HEOOXOIH-
MOCTH KOPPEKTUPOBATH CBOKO JICATEIBHOCTh, BEIOMpaTs Hanbosiee
ahPpekTHBHBIE CTOCOOBI pelieHns yueOHBIX H MO3HaABaTEeILHBIX 3a-
J1ad, CaMOCTOSATEIIBHO COCTABIATE WIH KOPPEKTHPOBATH TMPEIITO-
JKEHHBI aJIlTOPUTM JICHCTBHUH TIPH BBITIOJTHEHWH 3aJalHil ¢ VI4ETOM
MOJYYIEHHS HOBBIX 3HAHUH 00 M3yYaeMBIX 00BEKTaX — BEIIECTBaX
U peaklusxX; OIEeHHBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3a-
ABJIEHHOH 11eJTH;

12) yMeHHEeM HMCNONb30BaTh M aHAJIM3HMPOBATL KOHTCKCTbI, MPe/1-
naraeMble B YCIIOBHH 3aJIaHHM .

[IpeaMeTHbIE pe3yIbTATHI

B cocraBe npeaMeTHBIX pe3ybTaTOB MO OCBOCHHIO 00s3aTe/IbHO-
TO CoJIepyKaHusd, YCTAHOBJIEHHOTO JIaHHOW MpuUMepHoii paGodeii nipo-
TpaMMO#, BBIJICISIOT: OCBOCHHBIC OOYHYAIONIMMHMCS Hay4YHBIC 3HAa-
HUS, YMEHHUA U CIIOCOOB! JieHcTBUN, crieuuHIecKHe UIsl IpeaMer-
HOH obOylacTH ((XHMHH», BHIBI ACATCIBEHOCTH ITO IMOJIYYEHHKY HOBOTO
3HAHMWA, €TI0 MHTECPHPETAlLMH, NMPCcoOpPa30BAHHIO M MPUMEHCHHIO B
PasiIHYHBIX }'qEGHbIX H HOBEIX CHTYAIIHAX .

[IpeameTHble pes3yabTaThl HPeJCTABIEHBI MO rojaM OOy4YeHHs U
oTpaxKaroT chOpPMHPOBAHHOCTE Y OOYYAIOIIHUXCHA CISAVIOIIHX yMe-
HHUMH:
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8 KIIACC

) packpsleams crmblcii OCHOBHBIX XUMHYECKHX MOHATHUH: aTOM,
MOJIEKYJIA, XHMHUYECKHH JIEMEHT, MTPOCTOE BENMIECTBO, CIIOKHOE Be-
HIECTBO, CMECh (OHOPOHAS U HEOJHOPOIHAA ), BAJICHTHOCTD, OT-
HOCHTEIIbHAA aTOMHasi U MOJICKYJIApHAas Macca, KOJIMYeCTBO Belie-
CcTBa, MOJIb, MOJISIpHas Macca, MaccoBas J0JIs1 XUMHYECKOTO dJe-
MECHTa B COCJIMHCHHH, MOJAPHBIH OOBEM, OKCHO, KHCIOTa,
OCHOBaHHMC, COJIb, '3.]lCKTpOOTpHL[aTCJleDCTb, CTCIICHL OKMCJICHHHA,
XUMHYECKasl peakiusa, KiaccuuKalia peakimii: peakiiuu coeIn-
HCHH, PCAKIMHU PAa3JIOKCHUA, PCAKIIMH 3aMCUICHUA, PCAKIIUH 00-
MEHa, K30- U PHIOTEPMHUECKHE peaKIuH; Teru10Boi 3 ¢eKT peak-
UM, AP0 aToMa, ICKTPOHHBIN ClIOM aToMa, aToMHas opOuTasb,
paguyc aToMa, XUMHYECKAasl CBs3b, MOJIAPHAs U HEMoJIApHAas KoBa-
JICHTHas CBA3b, MOHHAA CBA3b, MOH, KATHOH, aHWOH, PacTBOp, Mac-
coBast J0JIs BellecTBa (IPOLeHTHAas KOHLEHTPALUs) B pacTBOpE;

2) wrmocmpupoeamb B3aUMOCBA3bE OCHOBHBIX XHMHYECKHX TIO-
HSATHH (CM . I1. 1) U IPUMEHATDL 9TH HOHATHS 1IPU OIMHCAHUH BCILCCTB
U UX TIpEeBpaIieHuii;

3) ucnoabzogamb XUMHHYECKYI) CHMBOIIMKY /118l COCTABJICHUS
(popmys BelIeCcTB U YpaBHEHHI XHMHUYECKHX PeaKIIHIi;

4) onpedensamb BaIEHTHOCTE ATOMOB 2JIEMEHTOB B OHHAPHBIX coe-
JHHEHHX; CTEleHb OKHCIICHHS YJIEMEHTOB B OMHAPHBLIX COCIMHEHU-
AX; MPHHAICKHOCTE BEHIECTB K ONMPEIEIEHHOMY KJIACCY COEWHEe-
Huli o popMynaMm; BUJ XUMHYECKOH CBA3H (KOBaJICHTHAasI U HOH-
Hasi) B HEOPraHUYeCKHX COeIMHEHHUAX

5) packpwvieams cmuica llepuonudeckoro 3zakoHa J1 . M . Menngene-
eBa: JAEMOHCTPHUPOBATHL IMOHMMAaHHE MMEPHOAMYECKON 3aBHCHMOCTH
CBOHCTB XHMHYECKHX JICMEHTOB OT HMX MOJIO¥KCHHSA B HCIJHO,I[H‘-IC—
CKOH cHCTeMe; 3aKOHOB COXpPaHEHHsA MacChl BEMIECTB, MOCTOAHCTBA
cocTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HHsA, 3aKOoHa ABOTrajpo; onu-
coleameb u xapakmepuzosams Tabmuunyio dopmy Ilepuoauueckoi
CHUCTEMBI XMMHMYECCKHX 3JICMCHTOR: Pa3zIHvaTh TOHITHS «TIIaBHAasN
noarpyrnma (A-rpyrnma)» H «rodouHas nmoArpyrma (b-rpyrma)», ma-
Nble W OONBIHE MEepPHOIbl; COoMHOCUMbL O0D03HAYEHHA, KOTOpBIE
HMEKYTCH B Tﬂﬁ.flld]_l,e ((HCPHD,LLHHQCKHR CHCTEMAa XHMMHYECKHX 2DJIS-
meHToB [l . . Menneneera» ¢ YHCITOBBIMH XapakKTEPUCTHKAMH CTPO-
CHUS AaTOMOB XUMHYCCKHX DJICMCHTOB (COCTaB M 3apsaja sjpa, odiee
YUCJIO AJIEKTPOHOB M pachpeie/ieHHEe UX 110 IeKTPOHHBIM CJI0AM);

6) Kraccuguyupoeams XHUMHUYECKHE IJIEMEHTBI; HEeOpraHu4e-
CKME BELIECTBA; XUMHUYECKHE peakKUuH (110 YMciy H COCTaBy yua-
CTBYIOIIHMX B PEAKIIMH BEIIECTR, 0 TEMIoBOMY 3hherTy);
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XapaxKkmepusosdmb (f)ﬂuﬂ'!;!ﬁ’ﬂ??!h} OGLLU/I& XHMHYECKHEe CBOM- cTBa
BELLECTB Pa3/IMUHbIX KJIAaCCOB, HOATBEPK1asA OIMCAHHE IIPHME- paMU
MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHYECKHX
peaxkiHii;

7) npocHo3upoeams CBOMCTBA BENIECTB B 3aBUCHMOCTH OT UX Ka-
HYCCTBCHHOTO COCTaBa; BOZMOMXKHOCTH IPOTCKaHHUA XHUMHYCCKHUX TIpe-
BpalllCHHI B pa3/IMYHBIX YCIIOBHX

8) ebiuucaamb OTHOCHTCIBHYH MOJICKYISIPHYIO H  MOJISIPHYIO
MAcCChl BEUIECTB; MACCOBYIO JIOJIIO XUMHYECKOIro 2JjieMeHTa 1o ¢dop-
MYJIE COECIMHEHUs; MAaCCOBYIO JIOJIFO BEIIECTBA B pacTBOpE; MPOBO-
JUATH PACUYETHI IO YPAaBHEHHIO XUMHUYECKOH peaKIlMM;

9) npumensams OCHOBHBIE OllepalliH MBICIHUTEIILHON J1esTelIbHO-
CTH — aHaJM3 U CUHTE3, cpaBHEHHUE, 00001IeHHEe, CHCTEMAaTH3aLHIO,
KJIaccu(HUKaIHIO, BBIABJICHHE TPHIMHHO-CIEJICTBEHHBIX CBA3EH —
U1 U3YYEHHS CBOICTB BEIIECTB M XMMHYECKHMX PEakiMi; ecre-
CTBEHHO-HAaYYHbIE METOJIbI IMO3HAHUA — HaOJII/ICHNe, U3MEpPeHHE,
MOJICIIHPOBAHHE, DKCIICPUMEHT (peallbHbIi U MBICJICHHBIH);

10) credosams nipaBUIaM TIONB30BAHHUA XUMHWYECKOH TIOCYIOH H
nabopaTopHEIM 00OpyIOBAaHWEM, a Talke TpaBHIaM oOpalneHus
C BelieCcTBaMH B COOTBCTCTEHMH C HHCTPYKIHAMHKM IO BBIITIOJIHEHHE)
nadbopaTopHbIX XMMHYCCKHX OIBLITOB IO MOJIYYCHHIO H CODHUpaHUIO
razoo0pasHbIX BELIECTB (BOAOPOJa M KHCIIOPO/a), IPUTOTOBIEHHIO
PaAcTBOPOB C OIPEASIEHHON MacCOBOW M0JICH pacTBOPEHHOIO BElIe-
CTBa; TUIAHUPOBATHL W IMPOBOANUTE XHUMHYECKHE JIKCHEPHUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT ¢ MOMOIILIO HHIWKA-
Topoer (makmyc, peHondTanenH, METHIIOPAHAK H JIp .) .

9 KJITIACC

1) packpvieamb cMblcl OCHOBHBIX XMMHWYCCKHX MMOHSATHH: XHMH-
YEeCKHH DJIEMEHT, aToM, MOJIeKYyJla, HOH, KaTHOH, aHHOH, IIPOCTOe
BELIECTBO, CJIOXKHOE BELIECTBO, BAJEHTHOCTL, BJIEKTPOOTPHULATENb-
HOCTB, CTEIEHb OKHUCIEHHs, XUMHUYECKas peaklusi, XUMHU4YeCcKas
CBA3b, TEMIOBOH (D ekT peakiilnu, MOJTb, MOJIAPHBIH 00BEM, pac-
TBOP; BJEKTPOIHTEI, HEAEKTPOJNUTEI, 3JICKTPOJIUTHYECKAS JTHCCO-
yalMs, peaklid HOHHOro oOMeHa, Karajiu3aTop, XHMHYECcKoe
paBHOBecHe, 0OpaTUMBIC U HCOOPATUMBIC PCaKIIMNU, OKHCITHUTCb-
HO-BOCCTAHOBHTE/ILHBLIE PEAKLHUH, OKHUC/IUTEIb, BOCCTAHOBHUTEIb,
OKHMCJIEHUE W BOCCTAHOBJIEHHE, aJUIOTPONHA, aM(pOoTepHOCTL, XUMH-
yeckas CBA3b (KOBaJIeHTHAsl, MOHHAs, MeTa/ylnyecKas), Kpucral-
JIMYecKad peuI€TKa, KOppo3Hsa MeTAIUIOB, CIUIABLI; CKOPOCTh XHMH-
4EeCKOH peakiiuH, npeaejabHo gonyctumas koHueHTtpamus (111K)
BEILECTRBA,
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2) wrnrocmpuposantb B3aUMOCBA3b OCHOBHBIX XHMHYECKHX TO-
HATHH (CM . 11. 1) M IPUMEHATL DTH HOHATHS IIPU OIIHCAHUH BELLECTB
W WX TIpEBpaIicCHMIi;

3) ucnoavzoeans XUMHYECKYI) CHMBOJIHKY JIISI COCTABJICHHS
(hopmyIl BelecTE U ypaBHEHUH XMMHYECKHUX PEAKIIHMI;

4) onpedensms BaANEHTHOCThL U CTENEHb OKHCIIEHHA XHMHUYECKHX
JIEMEHTOB B COEJIMHEHHUSX Pa3IMIHOTO COCTAaBa; NMPHHAUICKHOCTH
BEIICCTB K ONPE/ICIIEHHOMY KJIACCY COCJHMHCHHUH 110 (popMyJiaM; BH/L
XHUMHYECKOH CBiA3H (KOBaJIeHTHasA, HOHHAas, MeTa/UTHUecKas) B He-
OPraHUYEeCKHX COCJIMHEHMAX; 3apAJl HOHA 110 XUMHUYeCKoH hopmy-
JIe; XapakTep cpe/bl B BOJAHBIX pacTBOpaxX HEOPraHUYECKHUX coe -
HEHWH, THII KPUCTAIVIHIECKON peIETKH KOHKPETHOTO BEIIECTRA;

5) packpwvieams cmbicn [lepuonmdeckoro 3akona /1. M. Mengere-
eBa U JEeMOHCTPHPOBATh €ro MOHUMAHHE: ORUCHIEAMb U XAPAKMe-
puzosams TaOnuuHy ¢opmy [lepmonnyeckoil cUCTEMBI XMMHUE-
CKMX 3JICMCHTOB: pa3jIMYaTh [IOHSATHS «IJIABHAs  I[IOJIPYIIa
(A-rpynmna)» u «nodounas noarpynmna (b-rpymnma)», Mansie u 001b-
IHe IePHO/IbLL; COOMHOCHMb 0D03HAUYEHHUS, KOTOPbIE HMEHTCH B 11e-
puoanyecKoi TablHile, ¢ YMCIOBLIMH XapaKTepHUCTHKaMH CcTpoe-
HHs aTOMOB XHMHYECKHUX DJIEMEHTOB (cocTaB M 3apsij sijpa, odmee
YHMCIIO 3TIEKTPOHOB M pacripeJeleHUe X MO 3JIEKTPOHHBIM CIIOAM);
00bACHAMb 00IHe 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB IIeMeH-
TOB M UX COEJHHEHHI B mpejiesiax MajbiX NepHoI0B U INaBHLIX MO/1-
TPYTII € YYETOM CTPOEHUS HX aTOMOR;

6) Kraccugpuyuposams XUMHYECKHE DIJIEMEHTBI; HeopraHHhYe-
CKHME BEIIECTBA; XUMHUYECKHUE peakluH (Mo 4HUciy U cOcTaBy yda-
CTBYIOIIIHX B PEAKIIHH BEIIECTB, MO TEMITOBOMY (D deKTy, Mo u3Me-
HEHUIO CTeleHel OKHCIIEHH XHMHYECKHUX 2JIEMEHTOR);

7) xapakmepuzosams (Onuceiedms) o0IHE U crienuUIecKue
XHUMHYECKHE CBOMCTBA IIPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPIK-
J1asA ONHCcCaHue NpUMepaMH MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKHUX PEakIini;

8) cocmasiamb YpPABHEHHS DJIEKTPOIIMTHYECKOH JIHCCOMAalluH
KHCIIOT, 11eJI0del M conell; TOHBIE U COKpallEHHbIC YPaBHEHUS pe-
aKkIlHii MOHHOTO 0OMeHa; ypaBHEHUs peakIlvii, MOATBEPKAATONIHX
CYIIECTBOBAHHE T'€HETHYECKOH CBA3M MEIKJY BEIIECTBAMH pa3iind-
HBIX KIIACCOB;

9) packpsiéanes CYINHOCTE OKHCIHMTEIBHO-BOCCTAHOBHTEIBHBIX
peaKiMi MOCPEJICTBOM COCTABJICHHS JJIEKTPOHHOro OajaHca ITHX
peaKIHii;

10) npocnozuposeames CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT HX
CTPOCHUSA; BO3MOKHOCTH HPOTCKAHUA XUMHYECKHUX IPEBpallieHUI
B Pas/IHYHBLIX YCIIOBHIAX;
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EBIUYUCAANB OTHOCHTCIIBHYHO MOJICK}’JIHPH)’I—O H MOJlﬂpHy}O MAacChl

BELLECTB; MAacCOBYIO JOJIK XHMMHYECKOI'0 2JIEMEHTa 110 (pop- MyJie
COEMHEHUS; MACCOBYIO JIOJIIO BELIECTBA B PpacTBOPE; HPOBO- JIUTh
pacyU€Thl MO ypaBHEHHIO XUMHUYECKOH peaKIinu;

11) credosams nipaBuiIaM NOJIB30BAHUA XMMHYECKOM TOCY/10H H
naboparopHbIM 000pY/IOBAHHEM, a Tak:Ke [paBuilaM oOpalllcHUsA
C BeliecreaMiM B COOTBCTCTBHH C HHCprKL{HHIﬂM IO BBIITOJIHCHHED
71abopaTOPHBIX XHMHYECKHX OIIBITOB IO IMOJIYYEHHIO H COOHMpPaHHIO
razoo0pasHbIX BELeCcTB (AMMHaKa H YIJIEKHCIIOTo rasa);

12) npoeodums peakilii, 1OJATBCPK/1aI0NHE KA4CeCTBCHHbIH CO-
CTaB pPa3/IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIOPHI-
Opomua-, HOaKUI-, KapboHaT-, dochar-, cuiaMkar-, cyjibdar-, r'H-
IPOKCHI-HOHBI, KATHOHBI aMMOHHA U MOHBI H3YUEHHBIX METAJLJIOB,
NPHUCYTCTBYIONIME B BOJHBIX pacTBOpax HEOPTaHHYECKHX BEIIECTB;

13) npumensams 0CHOBHBIE ONEPAlMA MBICIUTEILHON NeATEIbHO-
CTH — aHaJIi3 U CHMHTE3, CpaBHEHHE, 0000NIEHHE, CUCTEMATH3aIHIO,

BBISIRJICHHE MPUYMHHO-CJIEJACTBEHHBIX CRA3CH — I HM3Y4YCHUS
CBOMCTB BEMICCTB W XMMHYECKHX PeakIlHi; eCTeCTBeHHO-HAYYHBIE
METOJIbl TTO3HaHUs —— HaOmIeHue, H3MEpPeHHe, MOJIeTHpOBaHHeE,

IKCIICPUMEHT (peaibHbIH U MBICJICHHBIH ) .
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