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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepaabHOi pabouelt mporpaMMbl BOCTIUTAHUS
U ¢ y4€TOM KOHIICTIIIMA TPENOoJaBaHusd yd4eOHOTO TMpeaMeTa «XHUMHUS» B
oOpasoBaTenbHbIX opranuzaiusax Poccuiickoit deaepanuu.

[Iporpamma 1mo xuMuM Ha€T TPENCTABIEHUE O IENsAX, OOIel cTpaTeruu
OOydYeHMs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIUXCS CPEICTBAMH y4eOHOTO
penIMera, YCTaHABJIMBAET  00S3aT€IbHOE  MPEAMETHOE  COJCpIKaHHeE,
npeaycMaTpUBaeT pachlpeiesieHue ero Mo KiaccaM U CTPYKTypUPOBaHHE II0
paszenaM W TeMaM NpOrpaMMbl MO0 XHMHH, ONPEISIIeT KOJIWYSCTBEHHBIC H
KauyeCTBECHHBIC XapaKTEePUCTUKU coJlep KaHus, PEKOMEHTyEMYIO
MIOCIICIOBATEIBHOCTh ~ M3YYEHUS XHMHH C y4ETOM  MEKIPEIMETHBIX U
BHYTPUTIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Y4eOHOrO  TIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpeaeNIsieT BO3MOXXKHOCTH —MpeaMera s
peanuzanu TpeOOBAHMM K pe3yJbTaraM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOU
IIpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHHUs, a TaKXKe TPeOOBaHUN K
pe3yibTaTaM 00ydeHHUs XUMHUHU Ha yPOBHE IeJIe H3ydeHHs IpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATENHbHOCTH OOYYArOIIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XHMHH CIIY)KUT OCHOBOW 11 (DOPMHPOBAHUS MHPOBO33PCHHSI
0o0y4Jaromierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUPYEMbIe XUMHUEU MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 HSBONIOIUHU BEIIECTB B MPUPOJEC, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJieM YCTOWYMBOTO DPAa3BUTHS YEIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOH,
MUIIEBON M SKOJIOTHYECKON 0€30MacHOCTH, IPOOIIEM 3IpaBOOXPAHCHHUSL.

N3yuenne xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTUS |
(dbopMuUpOBaHUs KyJIBTYpPHI IMYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OOyJarOmIMXcsi, HABBIKOB WX CAMOCTOSTEIBHOW  y4eOHOW  ACSITEIBHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCICIOBATEIbCKAX YMEHHH, HEOOXOIMMBIX Kak B
TIOBCETHEBHOM JKU3HHU, TaK U B MPOPECCHOHATBHON IeITEeIHHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOrO MBIIIICHUS, 3aKJIaJIbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsA1a HA €UHCTBO MPUPOJIBI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroITuXCs;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTHYECKOE
o0Opa3zoBaHHEe 00yUYarOIINXCS.

JlanHbie HampaBiieHHs B OOYyYEHMHM XUMUU OOECTICUMBAIOTCS CIEIU(PUKON
colepkaHusl ~ y4eOHOro MpeaMeTa, KOTOpPbIA  ABJISETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeNeIEHHOM JTare e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHUI XUMHHU, OCHOB
HEOPraHMYEeCKOM XHWMHM W HEKOTOPBIX OTIENIbHBIX 3HAYUMBIX TOHSITUU
OpraHUY€eCKON XUMUHU.

CtpykTypa copep:kaHHs MPOTrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa Kk e€ m3ydeHuro. CopepkaHHUE CKIAIbIBAETCA M3 CHUCTEMBI
HOHSTUI O XUMUYECKOM JIEMEHTE U BELIECTBE U CUCTEMBI IOHSTHI O XUMUYECKOM
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPHUHIIUITY
NIOCJIEOBATEIIBHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHMI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona JI. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMIMUHU;

— YYEHHUS O CTPOCHUU aTOMA U XUMHYECKOH CBSI3U;

— TpPENCTaBIE€HUN 00 HIIEKTPOIUTHYECKOM [UCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHMS pPAacCMaTPUBAIOTCS HA OCHOBE SMIMPHYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K IPYyrOMY, BBITOTHSSE PYHKIIUU OOBSICHEHHS ¥ IPOrHO3UPOBAHUS CBOMCTB,
CTPOECHMS U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHHUS U MTOIIYYEHHS U3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJIEHNUS O XMMUYECKOU COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IECHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOAaM
NO3HAHUS B Hayke. VM3yueHrne XUMHUM MPOUCXOJIUT C MPHUBICUCHUEM 3HAHUN W3
paHee M3YyYEHHBIX Y4eOHbIX MpeameToB: «Okpyxkaromuid Mup», «buonorus. 57
Kyacce» U «dusuka. 7 knacey.

[Ipu wu3ydyeHHH XUMHH TPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HayKH Kak O0O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JeSATENbHOCTH YETI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a7aua
y4eOHOro mpeiMeTa COCTOUT B ()OPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHIINX (DAKTOB, MOHATUIA, 3aKOHOB U TEOPETUYECKHUX MOJIOKEHHUH, IOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOI0 XapakTepa, fA3blKa HAayKd, B MPUOOLICHUH K



Hay4YHBIM METOJIaM MO3HAHMS MPU W3YYEHUU BEUIECTB M XUMHUYECKUX PEaKIuil, B
(dbopMuUpOBaHNY U Pa3BUTUH MTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B y4eOHO-
NO3HABATENFHON M Y4eOHO-MCCIE0BATEIBCKON IeATEThHOCTH, OCBOCHUH TPaBHI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3OBAaHMS BAKHOE
3HaYCHHE MPUOOPENTH TaKue IeIH, KaK:

— (opMupoBaHHE HHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTh OOYy4YeHHS Ha CHCTEMaTHYeCcKoe MpUOOIIeHHE
OoOy4Jaromuxcss K CaMOCTOSTEIbHOM TMO3HABATEIHLHON JESTENbHOCTH, HAyYHBIM
METOZaM TO3HaHusA, (OPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CHOCOOHOCTEH K
XUMUW;

— o0ecreueHne yCiaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yUaArOIITUMUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHHMS M CaMOIIO3HAHUSA, KIIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEpPCaIbHOE 3HAYEHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanure oOuieil (QyHKIMOHATBLHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBIACHATH U OLEHUBATh SBIICHUS
OKPY’KaIOIlIET0 MHUpa, WCIOJb3Yys 3HAHUS U OIBIT, MOJyYEHHbIE NMPU H3y4YECHUHU
XUMHH, TPUMEHATH UX TIPU PELICHUH MPOOJIeM B TOBCETHEBHOM KU3HU U TPYOBOM
NEesITEeNbHOCTH;

— (¢opMHupoBaHHWE y OOYyYaIOIUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
NOHMMAaHUSl UEHHOCTH XHUMHUYECKUX 3HAaHUW g BBIPAOOTKH IKOJIOTUYECKU
1eJeco00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM NEITEIHHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbsS U OKPY>KAIOIIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIST U HAMPABICHHOCTH JATbHEUIIETO
o0yJeHusl.

O0111ee Yrco 4acoB, OTBEIEHHBIX JJIs1 U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOI'O
oO1rero oopaszoBanusi, coctaisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEJIETHO0).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XuMHUM B J)KM3HU 4YelOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHME CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHe O MeTOAax MO3HAHUA B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3jienieHust CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JEMEHTbl. CHMBOJIBI XUMUYECKHUX
snemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10JIsl XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemecrBa. Moiib. MonsipHast macca. B3auMoCBsi3bp KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemniecTtBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHCHUH.

Ou3nuecKre U XMMHUYECKHUE SBICHUS. XUMHUUECKas peakius U €€ MpU3HaAKHU.
3aK0H COXpaHEHHSI MAcChl BEIIECTB. XUMWYECKHe ypaBHeHMs. Kiaccubukamms
XUMUYECKUX PEeAKIUN (COCTMHEHUS, PA3I0KEHUS, 3aMEIIeHUsI, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBujiaMu paboThl B JIaOOpaTOpUu U
npuéMamMu oOpareHus: ¢ J1abopaTopHbIM 00OpPYIOBAHUEM, U3YUCHHUE W ONMUCAHUE
dU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKMX BEIIECTB, HAOJIOJECHUE
dusznuecknx (IUIaBJeHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIMsI BOJIbI) M XMUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHUE
MEJHOM MPOBOJOKH, B3aUMOEHCTBUE MENIa C KUCIIOTOMN) SBICHUM, HAOIIOEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (paslioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHUuEe THIPOKCHIa
menu (II) mpu HarpeBanuu, B3auMoAeHCTBUE kene3a ¢ pactBopoM coiu meau (1),
U3Y4YCHHE CIIOCOOOB PA3JCICHUs CMECEH: C TOMOIIBI0 MarHuTa, (priIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIUS, XpoMaTorpadusi, IpoBeACHNE OYUCTKH MOBAPEHHOMN
coilu, HaONIOJEHWE W  ONUCAaHUE  Pe3ylbTaTOB  MPOBEIEHHUS  OIbITA,
WUTIOCTPUPYIOIIErO0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJEJed MOJIEKY
(IapocTepKHEBBIX).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BelECTB

Bo3gyx — cmech razoB. CocraB Bo3znyxa. Kucimopon — sa€MEHT U mpocToe
BemecTBO. Haxokmenue kuciopoma B Tpupone, (GU3HUECKHE W XUMHUYECKUE
cBoiictBa (peakunu ropeHusi). Oxkcunbl. [lpumenenue kucnopona. CrocoOsl
NOJy4YEeHHs] KHUCJIOpoAa B J1a0OpaTopud M MpPOMBIILIEHHOCTH. Kpyrosopor
Kucnopoaa B npupojie. O30H — aJuIoTponHas MOAU(PHUKAIINS KUCIOPOIaA.



TeroBoil 3(Q(GEKT XMMHUYECKOW pPEAKLUUU, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- M DJHAOTEPMHUUYECKHE peaKkIuu. TOIUIMBO: yroiab W METAaH. 3arpsA3HEHUE
BO3]1yXa, yCUJICHHE MapHUKOBOro 3¢ (deKTa, pa3pylieHue 030HOBOr'O CJIOA.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bogopoaa B mpupose,
buznyuecke 1 XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI Momy4ueHus. Kuciotsr
Y COJIH.

MossipHbIii 00BEM ra3oB. Pacu€Tsl Mo XUMUUYECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pacTBOpuTelb. PacTBOpHI.
HacepiienHble ¥ HEHAChIIEHHBIE PAacTBOPbL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B )KU3HU denoBeka. KpyroBopor Boabl B MPUPO/IE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCUJIOB:  coseoOpasywomniue (OCHOBHBbIE, KHUCJIOTHBIC, aM(oTepHbIE) U
HecoseoOpaszyromue. Homenknatrypa okcumoB. Dusznueckue M XUMHUYECKUE
cBoMCTBa OKCUIOB. [lorydeHrne OKCHI0B.

OcHoBanus. Knaccudukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkmarypa ocHoBaHuM. PU3MUECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccudukarnus kucnor. Homenkinarypa kucinor. Ousndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psn aktuBHOocTM MetamnmoB H. H. bekerosa.
[TonydeHue Kucior.

Conu. Homenkinarypa coseil. Pu3ndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue comnen.

['eHeTnueckas CBSI3b MEXKY KJIAaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJIEPKAHUsI KUCIOPOAA B BO3AYXE, MOJyUYEHHUE,
coOupaHue, paclo3HaBaHUE W M3Y4YEHUE CBOICTB KHCIOPOJa, HaOJIOAeHUE
B3aUMOJICICTBUSI BEUIECTB C KHUCIOPOJAOM U YCJIOBUSI BO3HMKHOBEHHS U
npeKpalieHus TopeHus (rmokapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OITUCaHUE
UX CBOWCTB, TMOJIy4YeHHE, COOMpaHHWE, pACNO3HABAaHUE W W3YYCHHE CBOWCTB
BOZOpoja (ropeHue), B3auMoeicTeue Bojoposa ¢ okcugom menu (II) (BozmoxxkHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOAEHHE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 ™Monb, uccienoBaHHE€ OCOOEHHOCTEH PACTBOPEHHsS BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, PUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM JOJIEHN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C MeTalaMU (HATpueM U
KaJbliieM) (BO3MOXKHO HCIIOJIb30BaHHE BHUEOMATEPHUATIOB), HCCJIEIOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PACTBOPAaX KUCJIOT U IIEJIOYEH, U3YYEHNE B3aUMOICHCTBUSA



okcunia meau (II) ¢ pacTtBopomM cepHOM KUCIOTHI, KHCJIOT C METalljlaMH, peakiui
HEUTpaIu3alui, NOJyYEHUE HEPACTBOPHUMBIX OCHOBAHHWW, BBITECHEHHUE OJHOTO
MeTajuia JPYruM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxkHenme Kiaccbl HEOPraHUYECKUX COEAUHEHUIN.

IMepuonuueckuin 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
jaemMenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCIMTENTbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBble MOMBITKM KiIAacCU(UKAIMM XUMUYECKUX 3ieMeHTOB. [loHsiTHEe O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMHYECKHUX 3JIEMEHTOB /1.
N. Menpneneera. Koporkonepuoanas u qnunHonepuoanas popmsl [lepuoanueckoit
cucreMbl xumuyeckux siemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynimsl.
@uU3NYECKUN CMBICI MTOPSIAKOBOIO HOMEpPA, HOMEPOB MEPUOAa U TPYIIIbI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB MepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
ITepunonnueckoin cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 IPYIIIAM U EPUOIAM.

3nauenue [lepnoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB A pa3BuUTHUs Hayku W npaktuku. [[. Y. MenneneeB — y4y€Hbli U
IPaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusi.  OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLIUU.
IIponecchl okucaeHns U BOCCTaHOBIIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe OO0pa3IoB BEIIECTB METAUVIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPHUMEPBI  OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakluu pa3ioKeHUsl, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanuzanmsi MeXIpEAMETHBIX CBS3€M NPU HM3YYEHHM XUMUU B & Kjacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSITUH, TaK U MOHSTHH, SBISIOUUXCS CUCTEMHBIMU JJIsi OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUSA: HAy4YHBIN (pakT, runoresa, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIaccupukalus, MNepUOJAUYHOCTb, HAOIOJCHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaAOAKTUBHOCTh, MOJIEKYJA, JJEKTPUYECKUN 3apsj, BEIIECTBO, TEIO0, OO0BEM,
arperaTHOe€ COCTOSIHME BEIIeCTBa, ra3, (u3nueckue BEIWYWHBI, EIUHHUIIBI
U3MEpPEHUsI, KOCMOC, TJIaHeThl, 3BE3 b1, ComHILe.

buomnorus: dorocunres, ApIxanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, TOJIE3HBIC
HCKOITaeMbI€, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO OOINIEro
o0pa3oBaHUs JOCTUTAIOTCS B XO0Jie OOYYEeHHs XUMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIbHOMU JEATETbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOlIeCTBE IMpaBUJIaMHU M HOpPMaMU IIOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHATIM3AIMHN 00 yJarOIIHXCA.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarolIUXcCs
PYKOBOJICTBOBAThCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM WU
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIMTAHUS:

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAYCHHUS XUMUYECKOM HAyKU B >KHU3HU
COBPEMEHHOI'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUMCTBE MUpa U OOIIECTBA;

2) rpam/JaaHCKOr0 BOCIIUTAHMS:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
N0JIE3HOM, Y4eOHOUCCIIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JEeATENbHOCTH TPU BBIMOTHEHUU
y4eOHBIX, TMO3HABATENBHBIX 3a7a4, BBIIIOJHEHUH XUMUYECKHUX IKCIIEPUMEHTOB,
CO3/JIJaHUH YYEOHBIX TPOEKTOB, CTPEMIICHHSI K B3aUMOITIOHUMAHUIO U B3aWMOIIOMOIIHU
B MPOIIECCE ITOM y4eOHOU AESITEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEICHHE
U TMOCTYIKM CBOUX TOBAPHUILEH C MO3UIMUM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MIO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM M COCTAaBIISIIOLIUE
OCHOBY [ IOHUMAaHUS CYIIHOCTH HAyYHOM KApTUHBI MUpPA, MPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKA C
IIPUPOTHOMN CPELION, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU MO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATENbHON, MH(POPMAIMOHHON M YUTATEIbCKOM KYJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM paboThl C y4eOHBIMH TEKCTaMHU, CIPAaBOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JII0OO3HATENHbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM ¥  HUCCIENOBATEIhCKOU
NEeATETbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHUE IMOCJIEACTBUNA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOZICHHs TpaBWI O€30MacHOCTH MpH  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHHUI0 Tpodeccuil U Tpy/la pa3IudHOro poja,
yBaKEHHUE K TPYLY U PE3YJIbTaTaM TPYIOBOM NeSATeIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEIMETHBIX 3HAaHMM 10  XUMHUH, OCO3HAHHBIA  BHIOOD
WHUBUIYaJTbHONU TPAECKTOPUHU MPOJOJLKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPpoheCCHOHAIBHON JEATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TMYeCKOr0o BOCIIUTAHHS

HKOJIOTHYECKH 11eJIECO00pa3HOE OTHOIICHHE K MPUPOE KaK UCTOUHUKY KUZHU
Ha 3emMJie, OCHOBE €€ CyIEeCTBOBAHMS, MOHUMAHHE IIEHHOCTU 3J0pPOBOr0 U
Oe3omacHOro o0paza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJCHUS
npaBu 0€30I1aCHOI0 MOBEAEHUS TPU paboTe C BEIIECTBAMU, a TAKKE B CUTYaIIUAX,
YIPOXKAIOLIHUX 3I0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMSI, MOJy4aeMble NMPU U3YYECHUU XUMHH, JJIS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPY’KAIOLIEW PUPOJHOU CPEAOH, IJIsl IOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYphl, OCO3HaHHUS TJI00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEM M IMyTeH WX PEIICHHUS MOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbI

B cocraBe wMertanpeAMETHBIX pe3yNbTaTOB BBIICISIOT 3HAYUMBIE IS
dbopMupOBaHU MUPOBO33PEHUS OOIIEHAYYHBIC TOHATHS (3aKOH, TEOPUSl, TPUHITUII,
runore3a, (Qakr, CcucTeMa, IMPOIECC, OKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ITUX OpeIMETOB (HOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NEUCTBHS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATHBHBIE), KOTOpbIE OOECIEYUBAIOT (POopMUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBJIEHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIOJIb30BaTh IMPUEMBI JIOTUYECKOIO MBILUIEHHS IIPU OCBOCHUU
3HAHMI: PaCKpbIBaTh CMBICI XMMHUYECKUX MOHATHHA (BBIIEIATh WX XapaKTEpHbIE
NPU3HAKK, YCTAHABIMBATh B3aHUMOCBSI3b C JIPYITMMHU HOHSTHSIMH), HCIOJIb30BaTh
HOHSTHS 151 OOBSICHEHUS! OTACIIbHBIX (PAKTOB U SIBJICHUH, BIOUpATh OCHOBAHUS U
KPUTEPUU ISl KJIacCU(UKALMU XUMUYECKUX BEIIECTB M XUMHUYECKHX pPEaKLUH,
yCTaHABIUBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3W MEXAY OOBEKTAaMU H3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, NEAYKTHUBHBIC, 10 AHAJIIOTHUH),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TNPUMEHATh B IMPOLECCe IIO3HAHUS MOHATHS (MpPEAMETHbIE U
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHbIE MTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYecKas QGopMyla U YypaBHEHHUE
XUMHYECKON peaklMyu — NpU PelIeHUuN y4yeOHO-TI03HABATEeNbHBIX 3a]a4, ¢ y4ETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIATh M XapAaKTEPU30BATH CYLECTBEHHbIE
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH ~ OOIME  3aKOHOMEPHOCTH, INPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3y4aEMbIX POLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKne 1eiCTBUS:

YMEHHUE HCIIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAaYeCTBE HMHCTPYMEHTA
IO3HAHMSI, & TAKXKE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHMS TMIIOTE3HI IO IPOBEPKE
IPABUWIBHOCTHU BBICKA3BIBAEMBIX CYKJICHUI;

OpUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuEe HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIbHO IIPOrHO3UPOBATh €ro pe3yJsbTar, (popMmynupoBarh 0000ILIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTUYET
0 MPOJIETTaHHOM padore.

Padora ¢ nngopmanueii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMyYHBIX BUJOB U (DOPM MpeACTaBIICHUS, OTYUYaEMYIO U3 Pa3HbIX NCTOYHHUKOB
(Hay4dHO-TIONYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJepKaHHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl WMHTepHETa), KPUTHYECKH OIIEHMUBATh MPOTUBOPEUHMBYIO H
HEI0CTOBEPHYIO MH(OpMAIIHIO;



YMEHUE NPHUMEHATh Pa3jiudyHble METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX JJIS1 BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3aJ1a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHUE ONbITA B
o0lacTh UCHOJIB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIJICHHE KYJIbTYPOW aKTUBHOI'O MCIIOJIB30BAHUS PA3NIUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMANIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu U
WUTIOCTPUPOBATh pElIaeMble 3a7aud  HECIOXKHBIMU CXEMaMu, JuarpaMmMmaMmu,
apyrumu hopMamu rpadUKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IHpoLecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON JEATENbHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHOM
CpelBbl.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHUS 3a7aBaTh BONPOCHI (B X0OJ€ 1Uanora v (M) AUCKYCCUU) MO CYLIECTBY
oOcyXmaeMol TeMbl, (QOpPMYyIUpPOBaTh CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITNOJIHEHUS MTPEIJIOKEHHOM 3a/1a4H;

YMEHUS  MPEACTaBIATh  TOJYYEHHbIE  pe3yibTaThl  IMO3HABATEIbHOMN
JCSITENFHOCTY B YCTHBIX UM THCHBMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAINI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOT0 3KCHEpUMEHTa (1a00paTOpHOro OMbITa,
1ab60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUSI y4e€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEIbHOM UM  HCCIENOBATENbCKOM  JEATENIbHOCTH  TpPU  pPEUICHUU
BO3HHUKAIOIIUX MpOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COIJIACOBAHUS
no3ulivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHALIMS
COBMECTHBIX JEHCTBHM, OIpPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATebHOCTh, BBIOUpaTh Hanbosee F3(PeKTUBHBIE CIIOCOOBI pPEelIeHUsT YYCOHBIX U
NO3HABATENbHBIX 3aJa4, CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH
NPEMIOKEHHBIA aJrOPUTM JEWCTBUM TP BBINOJHEHWM 33JaHAM C Y4ETOM
NOJTyYEeHHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLIEHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOM LENH, YMEHHE
UCTOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIIOBUU 3aJaHHM.

NPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOrO
Collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHON paboueil mporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHHUS, YMEHHUS U CIHOCOOBI



nehcTBUll, crnenuduueckue i OpeAMETHONM o0nacTu  «XHUMUS», BUJbBI
NEATENIBHOCTY MO  TOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xony oOydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAFOIIUXCS YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTENIbHASA aTOMHASI U
MOJIEKYJISIpHAsE MAacca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT O 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasl pPeaKIusi, KiIacCUpUKAIMSI PEaKIuil: peakiuu
COCAMHEHUS, PEAaKUHH PA3JIOKECHUS, PEAKUHU 3aMEUICHUS, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIUIOBOU A(P(EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHAasl OpOUTaJIb, PaIuyC aTOMa,
XUMHYECKAs CBSA3b, MOJISIPHAS M HEIOJSAPHAS KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KATHUOH, AaHWOH, pAacTBOpP, MaccoBasi [OJs BElIECTBa
(MpolleHTHAs! KOHIICHTPAIIHs) B PaCTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;

e HCNOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COCIWHEHUSX,
CTENEHb  OKUCIECHHMS  DBJIEMEHTOB B  OMHApHBIX  COCJAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy COCIUHEHUU I10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBaJIGHTHAas W HWOHHAas) B
HEOPraHMYECKUX COCANHEHUSX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHusi B Ilepuogmueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTraapo;

e OIKUCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKUX OJJIEMEHTOB: pa3jdyarh [IOHITUS «TJIABHAas
nonarpymnmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpymma)y», mansie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OOO3HAYCHMs, KOTOPhIE HUMEIOTCA B
tabnuie «llepuoguueckas cucrema XuMHYecKUx »daemeHtoB . U.
MeHnaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIEee YUCIO AIEKTPOHOB U
pacnpeieleHUe UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMHYECKHE peaKkiuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, M0 TETIOBOMY 3 dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOJATBEPK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHMS XUMHUYECKUX TIpEeBpalleHuid B
pPa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHUMHUYECKOro 3JjeMeHTa 1o (opMmyse COEIUHEHMUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKON peaKiny;

MPUMEHSTh OCHOBHBIE OIEPALIMK MBICIUTEIbHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHUEe, CHUCTeMaTU3aIuio, KiIaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBS3€M — JJISI M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIEIUPOBAHUE, HKCIEPUMEHT
(peanbHbBIN U MBICTICHHBIN);

CJIeIOBATh MPaBUJIaM MOJIb30BaHUS XUMHUYECKOW MOCYA0M U J1a0OpaTOPHBIM
o0opynoBaHMEM, a Tak)Ke NpaBWiIaM OOpalieHus C BeElIeCTBAaMU B
COOTBETCTBHUM C HHCTPYKIMSIMA TIO BBINOJHEHUIO JIa0OpPaTOPHBIX
XUMUYECKUX OMBITOB M0 MOJYYEHHUIO U COOMPAHUIO Fa3000Pa3HbIX BEIIECTB
(BomopoZia M KHCIOpOja), MPUTOTOBJICHUIO PACTBOPOB C OMpENeIEHHON
MaccOBOW J0JIE pPacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TOMOIIBIO UHJIMKATOPOB (JaKMYC, peHoN(TanenH, METHIOPaHX

U pyrue).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoaunuecTBo yacos
Ne HanmenoBanue pa3iesnoB DJIeKTpOHHbIE (HU(POBHIE)
KonTposabHbie IpakTH4yeckue
n/n U TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nea 1. [lepponayajibHble XUMUYeCKUE NOHATHUS
Xumust — BakHasi 001aCTh
11 €CTECTBO3HAHUSA U 5 0 ) bubnuotexa [JOK
' MPaKTUYECKOU https://m.edsoo.ru/7f41837¢
NeSITEIbBHOCTH YeJIOBeKa
12 BemiecTBa u xuMudeckue 15 | bubmuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. Ba:kHelilme npeacTaBuTeIM HEOPraHNYeCKUX BelllecTB
51 Boznyx. Kucnopog. 6 0 0 bu6nuorexa [IOK
' [Tonstue 06 oxcumax https://m.edsoo.ru/7f41837¢
5 Bonopoa. Ilonsitue o 2 0 | bubnuorexa [IOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 5 | | bu6muoteka [IOK
' 00 OCHOBaHHAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl
2.4 HEOPraHMYECKUX 11 1 1 bubmrorexa LIOK
' p . https://m.edsoo.ru/7f41837¢
COEJIMHEHU N
Hroro no paszneny 30




Pa3znea 3. Ilepuoguveckuii 3axon u [lepuoanyeckas cucrema xummuueckux jiemMenToB /[. U. MenaesneeBa. CTpoeHue aToMoB.
XHMI/I‘leCKaﬂ CBA3b. OKI/IC.HI/ITBJI])HO-BOCCTaHOBI/ITeJIbele peamum

[Teproanueckuii 3aKOH U 0 0
Ilepnonnueckas cucrema
3.1 XAMUYECKUX 3JIEeMEHTOB /1. 7
N. Menneneea. CTpoeHue

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

aToMa

XUMH4YECKas CBA3b.

39 OKucIuTEIBbHO- 2 ’ 0 bubnuorexa [JOK
) BOCCTAQHOBHUTEJILHBIC https://m.edsoo.ru/7f41837¢
peakuuu
0 0 but6mmoreka [IOK
J4! 15
TOTO TO pasieity https://m.edsoo.ru/7f41837¢
0 0 b K
PeszepBHOE Bpemsi 3 nommorexa O

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

10 [TIPOT'PAMME 08 > >




IHOYPOYHOE INIAHUPOBAHUE

8 KNIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudgpoBbie
Tema ypoka Konrtpoabnbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypchbl

| IIpenmer xumun. Pons xumuu B | 0 0 bu6mmoreka [IOK
JKA3HU 4yesoBeKka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

) [TonsaTre o MeTO1aX MO3HAHUS B ! 0 0 bubmuorexa [IOK
XUMHUHN https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne | 0 0

3 «[IpaBuna paboTsl B 1abopaTopuu u 1 bu6nmorexa [IOK
npuémbl 00paleHNs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa 1 CMECH. | 0 0 bubmuorexa [IOK
Crioco0sI pa3nenenus cmecei https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2 0 0

5 «Paznenenune cmeceli (Ha mpuMepe 1 bubmorexa OK

8 . PHNEP https://m.edsoo.ru/ff0d28c8
OUYHCTKH TTOBAPEHHOM COJIN)»
0 0 bubmuorexa [IOK
6 ATto 0JIEK 1
TOMBLH MOJICKYIbE https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE PJIEMEHThI. 3HAKH | 0 0 but6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX YJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIE BEIIECTBA 1 0 0 bubmmorexa OK

p B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmmorexa [IOK

YP ya https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMudeckas hopmyia.

bu6muoreka [IOK

10
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHoOcHTENbHAs aTOMHAs Macca.
11 OtHOCHUTENbHAS MOJICKYIISIpHAS bubmorera [IOK
yup https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10711 XMMHAYECKOro bubmuotexa [JOK
3JIEMEHTA B COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BeniectBa. MoJib. bubmuorexa [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®dusnuecKkue U XUMUYECKUE SBJICHUS. bubmuorexa [JOK
XuMHYecKast peaKuus https://m.edsoo.ru/ff0d37fa
1 [Tpu3HaKU U YCIOBUS MPOTEKAHUS bubmuoreka [JOK
XUMHYECKHUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIIECTB. bu6nmoreka [IOK
XHUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Boluncnenus kojmuecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM bubmmorexa [IOK
B YPABHEE https://m.edsoo.ru/f0d5708
XUMUYECKHUX PEaKIIUM
Knaccudukanus XuMrUIecKux
18 €aKIU (COeTUHEHHUS, PA3TI0KEHUS bubmmorexa [IOK
beakdl A P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIKIoneAucT. O000IICHUE 1 bubmmorexa HOK
H AHCT t https://m.edsoo.ru/ff0d40c4
cUCTeMaTU3allus 3HaHUH
20 Kontponbnas pabota Nel mo teme bu6nmoreka [IOK

((BCHIGCTB& U XUMHUYCCKUC pPCAKIIU

https://m.edsoo.ru/ff0d4290




BOSILYX — cMech razoB. CocTaB

but6mmoreka [IOK

21 .K — JeMe
BOSAYXA. RHEIOPOA ~= SICMEHT https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
duU3NUECKUE U XUMUUYECKHUE CBOMCTBA
22 KHCTIopo/ia (peaKiuu OKUCITICHHUS bubmmorera [IOK
POAa (peakdl . https://m.edsoo.ru/ff0d46 14
ropenue). [lonstue 06 okcuaax
Croco05bI MOTydYeHHsT KUCIOPOAa B
23 J1a00paTOPHH Zlqn OMBIHIJIerHOCTI/I bubmmorexa OK
PaTOpHIt 1 TP ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TemnnoBoii 3p ekt xuMmudeckon
24 peaKIiu, MOHATHE O bubnmnoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TorumBo (HedTh, yroib U METaH).
25 3ar SISHGI-EI/IC(I;O3 . a, CIIOCOOBI Z:ro Bubmmorera [IOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «ITonydeHue u coOupanue bubmorexa OK
y p . https://m.edsoo.ru/ff0d4aec2
KHUCIIOpPOJ1a, U3yYEHUE €T0 CBOUCTBY»
7 Bonopon — anemeHT u npocroe bubnuorexa LIOK
BelecTso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
)3 DuU3NYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [Ipumenenne Bonopozaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 [TonsaTHe 0 KUCTOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTydeHus: BOJAOPOIa B bubnuorexa [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Tpaktuueckas padora Ne 4 o Teme

but6mmoreka [IOK

31 «[Tonyuenne u cobupanure BOAOPOIA
i o P AOPOAS, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €T0 CBOMCTBY
1 MossipHbiit 00bE€M Ta30B. 3aKOH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BeIeCcTBa rasza 1o ero M3BECTHOM bubnmorexa [OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIN 00BEMY
Brruncienust 006MOB ra3oB IO
34 aBHEHHUIO PEaKIINH Ha OCHOBE buomorexa HOK
P peardt ? hitps://m.edsoo.ru/ff0d5708
3aKOHAa 0OHLEMHBIX OTHOIIEHUH Ta30B
35 duU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [lonstue 06 bubmmorexa [LIOK
HHAUKATOPAX https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBoputes.
37 Hacreimennble 1 HEeHACHIIEHHBIE but6mmoreka [IOK
pactBOpbl. MaccoBas 10151 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpaxkTrueckas padora Ne 5 o Teme
18 «IIpuroroBieHue pacTBOpPOB ¢ bu6nuoreka [IOK
onpeneaEeHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEUIECTBA»
39 Kontponbhas pabota Ne2 no teme bu6nmnoreka [IOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccuuKarms, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




HonyquI/Ie U XMMHUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa OK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEPHBIX OKCHIIOB
4 OcHoBaHMsI: COCTaB, KI1accu(PUKaIus, but6mmoreka [IOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOMCTBA bu6nmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarus, but6mmoreka [IOK
HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [lonyyeHne 1 XUMHUYECKHE CBOICTBA bu6nmoreka [JOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMCHKIATYypa,
46 CHOCOéLI; o )eHI/I}I XI/IMI/ILIZSKI/IC bubmmorexa LOK
¢ YHCHHA, https://m.eds0o.ru/00ad9474
CBOIiCTBa
[TpaxkTuueckas padborta Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33Ja4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEIMHEHUIT»
['eneTnyeckas CBSA3b MEXKIY
48 KJIaCCAaMH HEOPTaHUYECKUX bubmmorexa OK
. p https://m.edsoo.ru/00ad9a50
COeUHEHUN
49 O060011eHNEe U CUCTeMATU3AIIHS bu6nmoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubnmoreka [{OK
50 OcHOBHBIE KJIacChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela




HepBLIC IIOIIBITKHN KJ'IaCCI/I(bI/IKaI_II/II/I

51 XUMHYECKHX 3JIeMeHTOB. [loHsTHE O buomorera [IOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
50 Ilepnonnueckas cucrema bu6nuoreka [IOK
XHUMHUYECKUX 31eMeHTOB /[I. H. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Iepuonanl, TpyIIIbL, IOATP YIIILI bubmmorexa OK
PHOJBL TPY » TOATpyT https://m.edsoo.ru/00ada52c¢c
54 Crpoenne atomoB. CoCTaB aTOMHBIX bubmmoreka [IOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK
55 aToMoB 3JieMeHTOB [leproauueckoit bubmmorera [IOK
proa https://m.edsoo.ru/00ada6bc
cucteMsl /1. 1. MeHaeneeBa
XapaKTepUCTUKA XUMHUIECKOTO
56 3JIEMEHTa TI0 €T0 ITOJI0KECHHUIO B bubmuorexa [IOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneera
3nauenue [lepuogndeckoro 3akoHa
57 JUISL PA3BUTHS HAYKH U MTPAKTUKU. [[. bu6nmoreka [IOK
N. MenneneeB — y4€HbIN, I€aror u https://m.edsoo.ru/00ada96e
rpakJlaHuH
PesepBHbIiil ypok. O6001ICHIE 1
58 CHCTzMaTI/B:p WSl 3HAHUH / bubmorexa OK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KonTponbhas paborta Ne4 mo Teme
59 «Ctpoenue aroma. XuMHU4eCcKas bubnmoreka [IOK

cBsi3by / Beepoccuiickast
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486




60 DNEKTPOOTPULIATEIIBHOCTh aTOMOB | bubmmorexa [LIOK
XUMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honnas xumideckas CBAsk ! https://m.edsogru/OOadac34
2 KoBaneHTHas nosisipHas XUMHUYECKast | bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanenrtnas HenonspHas | bubnuorexa LIOK
XUMUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
64 Creneny oKuCICHMS 1 https://m.eds0c1>_.[ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC | bubmuorexa [IOK
peaxknuu https://m.edsoo.ru/00adb076
bubmuorexa [IOK
66 OKHCIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsogru/OOadbm 6
PezepaHublil ypok. O6001eHue 1
67 CHCTeMaTH3aIlns 3HaHUI 110 TeMe | bubmuorexa [IOK
«CtpoeHue aroma. XuMu4yecKas https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PezepBHublii ypok. O600111eHUE U | bubmmorexa [IOK
CUCTEMAaTHU3aLMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOI TPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1

IIo Teme: ((HepBOHaanIBHBIG XUMHUYCCKUC ITIOHATUA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX [OHATHUI: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCUTENIbHAsT aTOMHAas U MOJEKYIsIpHas Macca, KOJIUYECTBO
BEIIECTBa, MOJIb, MOJISIpPHAs Macca, MaccoBasl JI0JII XHUMHYECKOTO
dJIEMEHTa B COSIMHEHUH, MOJIIPHBIN 00BEM, XUMUYECKash peaKIlus,
KIacCUpUKaIMs  peakmuii: pPEeakuuu COCAMHEHUS, PpeaKIuu
pasNoKeHus, peaKUuu 3aMEelIeHMs, peakuud OOMEHa, 3K30- HU
SHJOTEPMHUUYECKUE PEAKIIUHU, TETUIOBOM 3(P(HEKT peakiuu, pacTBop,

MaccoBasl 10JIs1 BELECTBa (MIPOLIEHTHAs! KOHLIEHTpAI|sl) B pacTBOpe

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHUX MOHATHH M

IMPUMCHSATDH 3TH IIOHATHA IPU OIIMCAHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BATh XUMHUYCCKYHO CUMBOJIMKY HJISI COCTABJICHUSA (I)OpMyJ'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ

1.4

pPaCKpbIBaTb CMBICJI 3daKOHOB COXpPAaHCHHA MACChl  BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YUYCHHA, 3aKOHaA

ABoraapo

1.5

onpeacsiTb  BAaJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

1.6

KJIaccu(UIUPOBaTh XUMHUYECKHE PEAKIMU (IO YUCIYy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3 (DeKTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPDHYIO U MOJISIDHYIO MAaCChI

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJIF0 XMMHUYECKOIO 3JIEMEHTa 1Mo (gopmyse

COEMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOBI TIO3HAHUS — HAOTIOICHUE,
U3MEpPEHHE, MOJEIUPOBAHHE, OKCIEPUMEHT  (pealbHbll U

MBICIICHHBIN )

Ilo Teme: «Bakuelimmue MMpeaACTaBUTCIIN HCOPIraHUYCCKUX BCIICCTB»

2.1

paCKpbeIBaTb CMBICII OCHOBHBLIX XHMHYECKUX TOHSTHM: OKCHI,

KucCJjiora, OCHOBaHHUEC, COJIb

2.2

OIpeeIIATh MPUHAIICKHOCTh BEUIECTB K OMNPEEIEHHOMY KIlaccy

coeMHeHuH 1o Gopmynam

2.3

KJIaCCI/I(I)I/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

2.5

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOHCTBA
BEILIECTB PA3JIMYHbBIX KJIACCOB, MOATBEPKAAs ONMCAHUE TIPUMEPAMU
MOJIEKYJIIPHBIX ~ YPAaBHEHMM  COOTBETCTBYIOIIMX  XHMHUYECKUX
peaxkuun

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
Ka4eCTBEHHOT'0 COCTaBa, BO3MOXHOCTH MPOTEKAHHUS XHUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

CIEN0BaTh MpAaBUJAM T[OJb30BAaHHUS XHUMHUYECKOW MOCYI0H U
1ab0opaTopHBEIM 000PYAOBAaHUEM, a TAKXKE MPaBHIIAaM OOpPAIICHUS C
BEILIECTBAMH B COOTBETCTBHM C HMHCTPYKUHMSAMH IO BBIIIOJHEHHUIO
71a060paTOPHBIX XUMHUYECKHUX OTMBITOB MO MOIYUYEHUIO U COOUPaHUIO
ra3000pa3HbIX BEMIECTB (BOJAOPOJA M KUCIOPOAA), MIPUTOTOBICHHUIO
pacTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA, [UIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE DKCIIEPUMEHTHI
[0 PacrO3HAaBAHUIO PACTBOPOB WIEIOYEH MU KUCIOT C IMOMOUIBbIO

WHIUKATOPOB (J1akmyc, (heHoIdTaIeuH, METHIOPAHXK U IPYTHe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOU pEaKINU

[Io Tteme: «llepmomnueckuii 3akoH u Ilepuogmyeckas cucrema
xumuyeckux syeMeHtoB JI. M. MenneneeBa. CTtpoeHHE aToOMOB.

Xumuueckas cBiI3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakurmn»

3.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHM: AApPO aToma,

3J'IeI(Tp0HHBIﬁ clioit aToMa, aTOMHas Op6I/ITaJ'H:>, paauyc aroma,




XUMUYECKasl CBS3b, MOJIIPHASsS W HEMOJISIpHAash KOBAJICHTHAs CBS3b,
3JIEKTPOOTPUIIATEIBHOCTh, WOHHASI CBsI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/H_[I/IPOBaTB XUMHUYCCKUEC 3JICMCHTBI
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OTHCHIBAThH M XapaKTEepPH30BaTh Ta0HuHy0 Ghopmy llepuonngeckoit
CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3lnyaTh MOHSATHS «TJIaBHAs
noarpynmna (Arpymma)» u «mnobounas mnonarpynma (brpymma)y,

«MaJIble» U «OO0JIbIIHE) Mepruoabl
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packpeiBaTh cMbica Ilepuonnueckoro 3akona JI.M. Menpaeneena:
JEMOHCTPUPOBATh IOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XMMHYECKHUX DJIEMEHTOB OT UX IOJOXKEHHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCUTh OOO3HAUEHHUs, KOTOpbIE HMMEIOTCS B  TaOIHIe
«llepuognueckas  cucremMa  XxuMHueckux — dnemeHToB  J[.HM.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB MW 3aps] sjapa, OOIee YHUCIo

QJICKTPOHOB U PACHPCACIICHUC UX I10 3JICKTPOHHBIM CJ'IO}IM)

3.6

onpeackitTb  CTCIICHbL  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHI)IX

COCAMHCHUAX

3.7

OTpeeNATh BUJ XUMHUYECKOW CBA3U (KOBAJIEHTHAsh W HOHHas) B

HCOPTaHNYCCKUX COCANMHCHUAX




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1

HepBOHaqaanHe XUMHNYCCKUC ITOHATHA

1.1

[Ipenmet xumun. Poib XUMHM B KU3HU 4Y€OBEKa. XUMHUS B CHCTEME HayK.
Tena m BemecTBa. PU3NYECKHE CBOMCTBA BEHIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

1.2

Ilonsarue o METOJaX IIO3HAaHHUs B XUMHH. YucTteie BCIICCTBA U CMECH. Crioco0kbl

pas3aeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue 3JjieMeHTBl. CHMBOJBI XHMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ’IeKy.TISIpHOG YUYCHHUC

1.4

XumMuueckas q)opMlea. BanenTHOCTE aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOCHUTENBHAS aTOMHasa Macca.
OTtHOCHUTENIbHAS MOJICKYJIApHas Macca. MaccoBas J0J1  XHUMHYCCKOI'O

9JIECMEHTA B COCAUMHCHUHN

1.5

KomnuecTBo BemecTBa. Mosib. Moisipaast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHUCIIa CTPYKTYPHBIX €IMHUI] BemlecTBa. Pacu€rel mo ¢opmynam

XUMHYECKUX COCIUHCHUN

1.6

du3nyecKue U XUMHUYECKHUE SIBICHUSA. XUMHAYECKas peakuus U €€ IPU3HAKU.
3aKOH  COXpaHEHWs  MacCchl  BeUIeCTB.  XHMMHUYECKUE  ypaBHEHMS.
Knaccudukauus  XuMHUECKHMX  peakuuil  (CoelMHEHMs, pa3jioXkKeHus,

3aMelleHus, oOMeHa)

1.7

XUMUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TOCYIOH, C
npaBuIaMu paboThI B TaOOpaTOpHUH U MpUEMaMu oOpaIeHus ¢ 1abopaTopHbIM
o0opynoBaHWEM, HM3Y4YCHHE W ONUCaHWE (U3UYECKHUX CBOWCTB 0OpasIoB
HEOPTaHWYECKUX BEMIeCTB, HaOMIoAeHHE (u3udecknx (TUIaBIEeHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYIKE, KHTICHUE W KOHJICHCAIIHS BOJIBI) U
XUMHYECKHX (TOPCHHE CBEYM, TPOKAIMBAHHEC MEIHOH  IPOBOJIOKH,
B3aMIMOJICHICTBIE MeJla C KHUCJIOTOW) SIBJICHHWM, HAOJIOJCHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAHWS XUMHUYECKUX pEaKIuil (pas3lokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XIJIOpPUAOM Oapus, pas3lioKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C paCTBOPOM




coym meau(Il), m3ydenne cnocoOoB pasieseHUsI CMecei (C TOMOIIBI0 MarHuTa,
(¢buapTpOBaHME, BBIMAPUBAHUEC, JUCTUILIALNS, XpoMaTorpadus), MpoBeaeHUE
OYNCTKH TIOBAPEHHON COJIM, HAONIOJCHHEe ¥ ONHMCAHUE pE3yIbTAaTOB
IPOBEICHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MacChl, CO3/1aHUe

MoJieJIel MOJIEKYJI (IIapOCTEPKHEBBIX )

Bakneiimue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech razoB. CoctaB Bozayxa. Kuciaopon — aneMeHT U MpocToe
BeniecTBo. HaxokaeHne Kuciopoaa B MpUpoje, PU3HUECKUE W XUMHUYCCKUE
cBoricTBa (peaknuu ropenus). Okcunbl. [Ipumenenne kucimopoga. CrocoOsI
TIOJTyYCHHUST KUCIIOpOJia B JIA0OPaTOpPUU M TMPOMBIIUICHHOCTH. KpyroBopot

Kucaopoja B npupojie. O30H — ay1oTporHas MoauduKaius KUcIopoaa

2.2

TeruoBoit 3ddexT XumMuUeckol peakiuu, TEPMOXMMHMUYECKHUE ypaBHEHUS,
9K30- M 3HJOTEPMHUYECKUE peakluu. TOIUIMBO: yrojib U METaH. 3arps3HEeHHe

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO AP PEKTa, pa3pylIecHUE 030HOBOTO CIIOS

2.3

Bozgopox — aneMeHT u npocToe BemiecTBO. HaxoeHue Bogoposia B IPHPOJIE,
¢Gu3MyYeCKUe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOYYCHHS.

Kucnors! 1 conu
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2.5

Mounsipabiii 00BEM Tra30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSM

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBI.
HacpiieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast o1 BemiecTBa B PACTBOpE. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpoB B IpHpoze U B XKU3HU yesoBeka. KpyroBopot
BOJABl B IIpHpoOJe. 3arps3HeHUE MpUPOAHbIX BojA. OxpaHa U OYMCTKa

IIPUPOIHBIX BOJ

2.6

Knaccudukanuss nHeopranuyeckux coemuHeHuit. Oxcuapl. Knaccudukanus
OKCHJIOB: cojeoOpa3ywooimue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) U
HeconeoOpa3yromue. Homenkinarypa okcuaoB. @u3nveckue U XUMHUECKHE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘lCHI/Ie OKCHUI0B

2.7

OcHoBanusa. Krnaccudukanus ocHOBaHHMM: MIENOYM H  HEPACTBOPHMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHMi. @U3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [ToryueHrne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukamms kucinor. Homenknarypa kucior. ®usndeckue u
XUMUYECKHE CBOMCTBA KHMCIOT. Pan aktuBHOocTH MetaisumioB H.H. bekerosa.

[lonyyenue kucaor




2.9

Comu. Homenknarypa cosieil. @usnueckne U XMMHYECKHE CBOMCTBA COJICH.

[lomyuyenue conen

2.10

I'enernueckas cBI3b MCXKAY KilaCCaMHM HCOPTaHNYCCKUX COCHI/IHCHI/Iﬁ

2.11

XUMHUECKUN SKCIEPUMEHT: KAYECTBEHHOE OIPEIEICHUE COAEPKAHUS
KHCTIOpOJia B BO3MyXe, MOJydeHHe, COOMpaHue, paclo3HaBaHUE W U3yUeHUE
CBOICTB KHCIIOPO/a, HAOIIO/IEHNE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM U
YCIIOBUSI BOSHUKHOBEHHUS U MIPEKpAIlleHUs TOpeHus (Toxkapa), 03HAKOMIICHHE C
oOpa3llaMyd OKCHJIOB M OIHMCAaHHE WX CBOWCTB, IOJYy4Ye€HHE, COOMpaHHE,
pacrio3HaBaHUE W W3YYECHHE CBOWCTB BOopoaa (TOpeHHE), B3aUMOJICHCTBUE
BOJIOpOJIa c OKCHJIOM meau(I) (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOJIOICHUE OOPA3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCJIE/IOBAaHME OCOOCHHOCTEW pAcTBOPEHMSI BEIIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM
JIOJIEH  pACTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C MeETaJIaMU
(HaTpueM W KanblMeM) (BO3MOXKHO HKCIIOJIb30BaHUE BHUICOMATEPUATIOB),
OMpeJIeJICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOIIBI0 HHAMKATOPOB,
UCCJICIOBaHNE OOpPa3IOB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHUS OKPAaCKH HHIMKATOPOB B PACTBOpPAX KHUCIOT U
nienouei, n3yuenue Bzaumoaeiicteus okcuna meau(Il) ¢ pacrBopom cepHoit
KHCJIOTBL, KHCIIOT C METalllaMM, pEaklHUil HeuTpanu3aluu, TI[OoJyYeHUue
HEpPACTBOPUMBIX OCHOBAHHWH, BBITECHEHHUE OJHOTO MeETaUla JPYyruM U3
pacTBOpa COJIM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMme «Baxnelme

KJIaCChI HCOPraHNMYCCKUX COGI[PIHCHI/IfI))

[Iepnonnueckuit 3akoH u [lepuoanueckas CUCTEMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneea. CTpoeHrne aToMOB. XUMUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBble TMONBITKM KIacCH(PUKALMK XMMHUYECKHX 3JIeMeHTOB. lloHsTHE O
Ipynmnax CXOAHBIX IEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEJIbHBIE METaJLIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yioT aM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuonnueckuit 3akoH. [lepmonnueckass cucteMa XUMHUYECKHX 3JIEMEHTOB
HA.N. MengeneeBa. KoporkomepuogHas W JiIUHHONEpUOAHAs (POpPMBI
[lepuonuueckoit cucrembl xumuueckux osnemMeHtoB J[.M. Menaeneena.
[lepuons! n rpynnel. @U3AYECKUI CMBICH MOPSAKOBOTO HOMEpAa, HOMEPOB

Inepruoaa v IrpyImbl 3JICMCHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
JNEKTPOHHBIX 000J704YeK aToMOB TMepBbIX 20 XHUMHUYECKUX AIIEMEHTOB
[lepunonnueckoit cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuto B [lepuoanueckoii cucreme /.M. Menneneesa
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3aKOHOMEPHOCTH HM3MEHEHHsI paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYINaM U IEPUOIAM.
3nauenue [lepuoguueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB ISl Pa3BUTHUS Hayku W npakTuku. .M. MenneneeB — yuyéHbli u

I'paxkaaHuH

3.5

Xumuyeckasi cBsizb. KoBasieHTHas (ToyispHAsT ¥ HEMOJSIpHAs) CBS3b.

SHCKTPOOTpI/IHaTeHBHOCTI) XHMHYCSCKHX 3JIeMSHTOB. MloHHas CBSI3b

3.6

Crenenb okuciacHuI. OKHCIUTEIFHOBOCCTAHOBUTEILHBIE pCaKumnu. HpOIICCCBI

OKHCJICHUS B BOCCTaHOBJICHUS. OKUCIUTEIM U BOCCTAHOBUTECIIH

3.7

XUMHUECKUH HKCHEPUMEHT: H3Y4YeHHE O0Opa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE THIPOKCUAA LIUHKA C PACTBOPAMU KHUCIOT H
L1EJI0YEH, IIPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIX peaxunﬁ (FOpCHI/Ie, PCaKU pa3jioKCHUA, COC)II/IHCHI/I}I)




INPOBEPAEMBIE HA OI'D 1O XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOTI0 0011ero odopazosanusi Ha ocHoBe ®PI'OC

1

HpCI[CTaBJ'IeHI/ICZ

1.1

0 T03HABAEMOCTH SBJICHUN NPUPOJbI, TMOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHMSI, KOMIIOHEHTa O0ILel KyJIbTYphl M MPaKTHYECKOU
NESTEIbHOCTH 4YeJIOBEKa B YCJIOBUSX COBPEMEHHOI'O OOIIECTBA;

IMIOHUMAaHHWEC MECTa XUMUHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAaX MMO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOJAX HMCCICAOBAHUA BCHICCTB W HN3YUCHUA
XUMHNYCCKUX peaKum”I; YMCHHUEC HCIOJb30BAaTb MOJACIMA  IJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON NeATSILHOCTH, CBSI3aHHBIX C XHMMHUCH
¥ COBPEMECHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JOCTIIKEHHSIX
XUMHUYECKOW HAayKH, YTO MO3BOJHUT OOYYAIONIMMCS paccMaTpHBaTh
XUMUI0O  Kak cdepy cBoed Oynymiedr  mpodeccruoHaTbHOM
NESTETPHOCTH W CHENaTh OCO3HAHHBIA BBIOOpD XUMHH Kak
npoUILHOrO mMpeaMeTa MPU TEpexojie Ha YPOBEHb CPETHETO

oO1ero oopa3oBaHus

BrnaneHune cucremMod XMMHYECKMX 3HAHMM M yMEHHME NPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

BaKHEHNINE XUMHYECKHUE IOHATUA: XUMHUUYECKUN DJICMCHT, aToOM,
MOJIEKyJa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OHOPOIHAS U
HEOJIHOPO/IHASI CMECh, OTHOCHUTEJBHBIC aTOMHAs W MOJICKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJSPHBIA
00BEM, OKCH, KHCIIOTa, OCHOBaHHUE, COJIb (CPEmHsIs), XMMHUYECKas
peaKiys, pPeaklMh COCIUHCHHUSA, PEAKIMH pPA3JIOKCHHS, pPEaKIuu
3aMelIeHus], peakiuu OOMeHa, TeruioBor 3((deKT peakuuu, 3K30- U
SHJIOTEPMHUYECKUE PEAKIIMH, PAaCTBOpP, MACcCOBAst JOJISI XUMHYIESCKOTO

OJICMCHTAa B  COCAUWHCHUHM, MaACCOBasA OO0Jd MW NPOLUCHTHAsA




KOHIICHTpALMs BELIECTBA B pACTBOPE, IAPO ATOMA, SJIEKTPOHHBIN CIIOM
aToMa, aTOMHas OpOWTan b, paguyc aToMa, BAJICHTHOCTh, CTETMCHb
OKHCJICHUS, XUMUYECKas CBSI3b, AJIEKTPOOTPHUIIATETLHOCTD, MOJISIPHAS
U HETOJISIpHAsi KOBAJICHTHAsI CBS3b, MOHHASI CBA3b, METaJUIMYECKas
CBSI3b, KPUCTAJUIMYECKAS peHIETKA (aTOMHAs, MIOHHASI, METAJUTHYECKas,
MOJIEKYJISIpHAsl), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOIIUT,
ANEKTPOJIUTHYECKAs JAUCCOIMAIUS, PEaKIMd HMOHHOTO OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJICHUE, AJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pPEeaKIuy,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzartop, I[IJIK, kopposus

METaJIII0B, CIIJIaBbI

2.2

OCHOBOIOJIaralIlue 3aKOHbl XMUMHH: 3aKOH COXPAHEHHUS MaccChl,
nepuonnueckuil 3akoH J[.MI. MenzaeneeBa, 3aKOH INOCTOSHCTBA

cocTaBa, 3aKOH ABOTapo

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJICKYJIIDHAs — TEOpHs,  TEOpHs

3JIEKTPOJUTUYECKON AUCCOLUALIUN

Bnagenne ocHOBaMH XMMHUUYECKOM T'paMOTHOCTH, BKJTIOYAIOIICH :

3.1

YMEHUE TMPAaBUJIBHO HCIOJH30BATh HM3YYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIE MUHEpalbHbIC yIOOPEHUS, METaJUTbl U
CIUIaBbI, TIPOMYKTHI  MEpepabOTKH  MPHPOJHBIX  HCTOYHHUKOB
yTIeBOA0POAOB (yIiIsi, MPUPOTHOTO ra3a, He)TH) B OBITY, CETLCKOM
XOSﬂfICTBe, Ha TIIPOMU3BOACTBC U IIOHMMAHUC 3HAYCHUSA KHPOB,
OenmKoB,  YIJIEBOJOB JJIsi  OpraHW3Ma  YeJIOBEKa;  YMEHHUE
IMPOTrHO3UPOBATH BJIMAHUC BCIICCTB U XMMHYCCKUX IIPOLCCCOB Ha

OpraHM3M YeJOBEKa U OKPYKAIOIIYI0 IPUPOIHYIO Cpey

3.2

YMCHHUC UHTCTPUPOBATE XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMHU OPYIrux

y4eOHBIX MPEIMETOB
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HaJIN4YMC OIIbITAa pa6OTLI C pa3JIMYHbIMU UCTOYHUKAMU I/IH(l)OpMaI_[I/II/I
110 XUMHHU (Hay‘IHaﬂ U HAaYYHO-IOIIYJIApHAA JIUTEpATypa, CJIOBApH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATh HH(bOpMaHI/IIO O BE€HIIECCTBAX, HUX
IpeBpallICHUAX n IMPAKTUYICCKOM IMPUMCHCHUHA n YMCHUC

UCIIOJIb30BaTh €€ JIJIsl pelIeHUs yueOHO-T03HAaBaTEIbHbBIX 3a/1a4




Brnagenne ocHOBaMM MOHATHWHOIO amnmapara U CHUMBOJHAYECKOIO
SI3bIKa XUMHH TSI COCTaBJICHUSI (POPMYJT HEOPTaHUYECKHUX BEIIECTB,
YpPaBHEHUN XHWMHYECKHX PpEaKLHi; OCHOBAMHU XHMHUYECKOU

HomeHknarypsl (IUPAC u TpuBHanbHOi)

YMeHue o0BSICHITh CBSA3b MOJOXKEHUS deMenTa B [lepuoanueckoit
CHCTEME C YHCJIOBBIMM XAPAKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (CocTaB W 3apsj sjpa, oOllee 4YHCIIOo
3JICKTPOHOB), PACIPEICICHHUEM JJICKTPOHOB IO JIHEPreTUYECKUM

YPOBHAM aTOMOB IIEPBLIX Tpex IICPHUOAO0B, KaJIMA U KaJIbIIHUA

[IpencraBieHne O  MEPUOAMYECKOW  3aBHUCHMOCTH  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB (painyc aTOMa, JJIEKTPOOTPULIATEIbHOCTB),
MPOCTBHIX M CJIOXHBIX BEIIECTB OT TMIOJIOKEHHUSI DJEMEHTOB B
[lepuonnueckoit cucteme (B MalbIX TMepUOAaX ¢ TJIABHBIX

MOArPYNNAax) U 3JE€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccupuupoBarh:

7.1

XHUMHUYCCKUC 3JICMCHTLI

7.2
7.3

HCOPraHUYCCKHEC BCUICCTBA

XUMHYECKUEC pCAKIIUN

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKUCJICHUA XUMUYCCKUX IJIEMCHTOB, 3apsa

HOHa

8.2

BUJI XUMUYECKOW CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYphHI B

COCAMHCHUAX

8.3

XapaKTep CPpeAbl B BOAHBIX paCTBOPAaxX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHUCIHNTCIIb U BOCCTaAaHOBHUTCIIb

YMeHnue xapakTepu3oBath (PU3HMUECKHE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, aimas,
KpeMHHH, a30T, ¢docdop, cepa, XJIOp, HATPUN, KU, MarHHMH,

KaJIbIIMH, aTFOMUHUH, JKeJe30)

9.2

CJIOKHBIX BEIIECTB, B TOM YHUCJI€ UX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ, OKCHABI U THUIAPOKCHJIBI
MetaioB [-ITA rpynm, amromunus, meau (II), nmunka, sxenesa (I u

II0), oxcuast yrnepona (I u IV), kpemuus (IV), azota u dpocdopa (I11




u V), cepel (IV u VI), ceprucras, cepHas, a30THCTas, a30THasd,

docdopHas, yroiapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOMCTBA BEIIECTB B

3aBUCHMMOCTHU OT UX COCTaBa U CTPOCHUA, NTPUMCHCHUC BCUICCTB B

- 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXHOCTb IPOTEKAHHUS
XUMHAYECKHUX MPEBPALICHUN B PA3TIMUHBIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKYSIPHBIEC U HOHHBIC YPABHEHUS PEAKIHil,
B TOM YHCIIE:
10.1 peakIuiit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOICTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BELIECTB
104 MIOATBEPKIAIOIIMX NEHETUYECKYIO B3aUMOCBS3b MEXKIY HUMU
11 YMeHue BIYUCIATh (IPOBOJUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOI'0 2JIEMEHTAa B COSTUHECHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ta30B
114 M0 ypPaBHEHUSM XUMHUECKUX DPEAKUMH U HAXOIAUTh KOJHUYECTBO
' BEIIECTBA, 00bEM M MacCy peareHTOB WIIM POYKTOB PEaKLIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJJaMH  HAY4YHOro TO3HaHHs (HaOmoJeHue,
21 W3MEpEeHHe, SKCTIEPUMEHT, MOJICIUPOBAHNUE) IPU N3YUYEHUH BEIIECTB
' U XUMHYECKHX SIBICHUH; yMeHue c(opMynupoBaTh HpobdiieMy H
MIPEJIOKUTh MMYTH €€ peIICHUs
122 Oe3omacHoil pabOThl C XMMHYECKHUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHUEM
IpaBWJIaMU 6e301acHoOro oOpareHus c BELIECTBAMH,
WCTOJIb3yEeMBbIMU B TIOBCEIHEBHOM KHU3HM, IPAaBUIIAMU [TOBEJICHUS B
123 Hensax cOepexeHus 3710pOBbsS U OKPYXKAroIeH NMPUPOIHOW CPEIbl;

IIOHUMAaHHEC Bpcaa (OHaCHOCTI/I) BO3JICHCTBHS Ha JKUBBIC OpraHnu3MbI
OHpe,Z[CJ'IéHHHX BCIICCTB, croco0oB YMCHBUICHU u

OpCaoTBpalliICHUA UX BPECAHOI'O BO3JCHCTBUS
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Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHUA

CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTOB!

13.1

N3YUCHUC n OIIMCaHHuC (1)I/I3I/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUC C (bI/ISI/I‘ICCKI/IMI/I U XUMHUYCCKHUMU ABJICHUSIMU, OIIBITHI,

MJUTFOCTPUPYIOLME IPU3HAKHU IPOTEKAHNUS XUMUUECKUX PEaKUi

13.2

HU3YyUCHUC CII0CO00B pasaciICHUA cMmecen

13.3

MOJlydYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOWCTB; MOJY4YCHHE
BOJZIOPOJIa U M3YYEHHE €T0 CBOWMCTB; MOJTYYEHHE YIIIEKHCIIOro ra3a u
W3Y4Y€HHE €ro CBOWCTB; MOJy4YeHHE aMMHaKa W H3y4yeHHUE €ro

CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OINpPENECIEHHOW MACcCOBOM J10JI€H

pacTBOPEHHOTO BELIECTBA

13.5

NPUMEHEHUE  MHAMKATOpoB  (JlakMyca,  METWUJIOpaHXa U
(beHondTanenna) A oNpeneeHusl XapakTepa cpeibl B pacTBOpax

KHCJIOT U MIeJI04Yei

13.6

UCCIICZIOBAHUE M ONMCAHWE CBOWCTB HEOPraHMYECKHUX BEILECTB
pa3IMYHbIX KJIACCOB; U3yYEHNE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMU,
OKCHJIaMH  METaJJIOB,  pPacTBOPHUMBIMH U  HEPaCTBOPHUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJIYYCHHE HEPAaCTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOr0 MeTaula JpYrMM M3 pPacTBOpa COJIH;
uccieoBaHue aM(POTEPHBIX CBOWCTB THAPOKCHIIOB ATIOMUHUS H

IMMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHUYCCKUX COCHHHGHHﬁ)); ((BJICKTpOJII/ITI/I‘-IGCKaSI
JUucconuanus, «Baxueiinmue HemeTalsIbl U HUX COCAUHCHUA»,

«Bakuelne MeTaiIbl U UX COSTUHCHUSI

13.8

XUMHUYECKHE  DKCIEPUMEHTHI,  HIUIIOCTPUPYIOIIME  MPU3HAKH
NPOTEKAHUS PEeaKIMii HOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIui Ha
MPHUCYTCTBYIONINE B BOJHBIX PACTBOPAX HMOHBI: XJIOPHUI-, OPOMHI-,
voaua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-NOHBI, KATUOHBI aMMOHUS, Mardus, KaJJbliHsd, A IFOMHUHUA,

xkenesa (2+) u xenesa (3+), meau (2+), ITUHKA
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YmMmenue:




MPEICTaBIATh pPE3yJabTaThl SKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JTOKA3aTeNIbCTB, TPAPUKOB M TAOIUI] W BBISIBISATH SMIIUPUYICCKHC
3aKOHOMEPHOCTH
yCTaHaBJIMBAaTh  CBSI3M  MEXIY  peajbHO  HaOJI0/1aeMbIMU
14.2 XUMHYECKUMH SIBIICHUSIMM M IPOLECCAMH, IPOUCXOIAIIMMU B

MaKpo- U MUKPOMHpE, OOBACHATH IPHYUHBI MHOTO00pa3Hs BELIECTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

HepBOHa‘IaHBHBIC XHUMHUYCCKHEC ITOHATUA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue d31eMeHTbl. CHMBOJIBI XHUMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumunueckass Qopmyna. BaneHTHOCTH aTOMOB XHUMHUYECKHUX HIIEMEHTOB.

CreneHp OKUCICHUA

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCHICCTB. OTtHocuTeNnbHAsT aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAs Macca. Maccosas J0JIs1 XUMHYCCKOI'o 3JICMCHTA

B COCAMHCHUN

1.5

KonuyectBo BemectBa. Moabs. Momsipaas Macca. MomsipHbIii 00BEM Ta30B.

Bzanmocss3n KOJINMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX CIMHHUIL BEIICCTBA

1.6

Pu3znyecKrue U XUMHYECKHUE SIBJIICHHs. XUMUYECKasl peakuus U €€ IMPU3HAKHU.

3aKOH COXpaHEHMS MACChI BEIIECTB. XMMUUECKHE YPaBHEHUS

HepI/IO)II/I‘{CCKI/Iﬁ 3aKOH H Hepﬂozu/mecxaﬁ CHUCTCEMA XMMHUYCCKHUX DJJICMCHTOB

J.1. Menneneesa. CTpoeHue aToMOB

2.1

[lepuoanueckuii 3akoH. llepumonuyeckas cucTeMa XHUMHUYECKHX D3JIEMEHTOB
.. MenneneeBa. [lepuoapl u rpymnnbl. @U3HYECKUN CMBICIT TOPSIAKOBOIO

HOMepa, HOMEPOB MEePHO/Ia U TPYIIIbI AJIEMEHTa

2.2

Crpoenune atomoB. CoctaB atoMHBIX sifep. M3oTomnbl. Dnekrponbsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

Ilepnonnueckoi cucremst .M. Menneneesa
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kajus, Kauplus (paguyca aToOMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAJUIMYECKUX W HEMETaJUIMYECKHMX CBOHCTB) M MX COEIUMHEHUH B
COOTBETCTBUM C IIOJIOKEHHEM DJJIeMEHTOB B Ilepuonnueckoil cucreme Hu

CTPOCHHUEM HNX aTOMOB

CTpOGHI/Ie BCIICCTBaA

3.1

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHAs ¥ HEMOJISIPHAs)  CBA3b.
DONeKTPOOTPULIATETLHOCTh ~ XUMHYECKHUX  dJeMEHTOB. LoHHas  CBs3b.

Meramnueckas CBI3b




3.2

Tunsl KpHuCTaJUIMYECKUX PEMIETOK (aToMHasi, HOHHAs, MeTaJIM4ecKas),
3aBUCHMOCTH CBOWCTB BEIIECTBA OT THIA KPUCTAJUTMUECKOW pemETKH U BUIA

XUMHUYECKON CBA3U

Baxwnelimue mnpeacraBuTenM HEOPraHMYECKUX BellecTB. HemeTtamibl U ux

COCAMHCHUA. MeTtamisl 1 ux COCIUHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHHMYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
Hecosieo0pa3yrome; OCHOBaHMU (IIEIOYM W HEPACTBOPUMBIC OCHOBAHUS),
KHUCJIOT (KUCIIOpOJICOMEpKAIUE U OECKHCIOPOAHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIeH (CPETHUX M KUCJIBIX )

4.2

®Ou3nyeckue W XHMHYECKHE CBOMCTBA IMPOCThIX BCHICCTB-HEMCTAJIIOB!

BOJIOPO/Ia, XJIOpa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

OuU3NYECKUE U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHA,
HATpusl, KaJdusi, MaTHUS W KaJblUs, AIIOMUHUS, JKele3a. DIEKTPOXUMUUYECKUN

PsL HAIIPSKEHUN METaJIOB

4.4

4.5

duznyeckre U XUMUUECKUE CBOWCTBA BOJOPOIAHBIX COCIMHEHUN HEMETAIJIOB:
XJIOPOBOJIOPOa, CEPOBOAOPO/IA, AMMHAKA

dusznueckrue ¥ XUMHUYECKHE CBOWMCTBA OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonydaenne

OKCHJO0B HEMETAJIJIOB

4.6

Xumnyeckue cpoiictBa okcuoB: MetayuioB [A-IIIA rpynn, umuka, menu(Il) un

xenesa(ll, III). [Momydyenune okCUI0B METAIIIIOB

4.7

XUMHUUECKHE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX THIPOKCUIOB (Ha pUMepe
TUIPOKCUIOB QJIIOMMHHMS, JKene3a, LuHKa). llomydeHne ocHOBaHUN W

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOmre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOAOPOAHOIA,
CEpPHHUCTOM, CEPHOM, a30THOM, GochOpHON, KPEeMHUEBOMH, YrojabpHOH. OcoObIe
XUMUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

[Tonydenue kucior

4.9

OO6mme XxuMHUUIECKUE CBOMCTBA cpenHux coiied. [lomyduenue comneit

4.10

[Mony4yenue, coOupaHue, pacro3HaBaHHE BOAOPOMAA, KHUCIOPOJa, aMMHAKa,

YTIICKHUCIIOTO Ta3a B 1abopaTopuu

4.11

HonyquI/Ie aMMMakKa, cepHoﬁ 1 @30THOM KHUCIIOT B MMPOMBIINIJICHHOCTH. O6H_[I/Ie

CIIOCOOBI IoJIydeHusd MCTAJlJIOB




4.12

I'enetnueckas cBsI3b MCXKAY KilaCCaMM HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMrUuecKuxX peakiuii o pa3InyHbIM MPU3HAKAM: TI0 YUCITY U
COCTaBY YYacTBYIOUIMX B PEaKIMM BELIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX JIEMEHTOB

5.2

TennoBoit »¢pdexT XUMHYECKOW peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.

DK30- 1 OQHAOTCPMUYICCKHUEC PCAKIIHNH. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

5.3

OKHUCINTENTFHOBOCCTAHOBUTENNbHBIE peakiMy. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomeccbl  OKMCIIEHHST M BOCCTAHOBIICHHUS.  OJIEKTPOHHBIM  OamaHc

OKHCIIMTEIIbHOBOCCTAHOBHUTEIIFHOM pcakuuu

54

Teopust JIEKTPOTUTHUECKON qucconuaiy. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI

1 HCOJICKTPOJIUTHI. CunbHbIC U CIa0bIC SJICKTPOJIMTEI. CrerneHb JUucconuanmuu

5.5

Peakuun noHHOrO oOMeHa. YCIIOBHS MPOTEKAHHs peakii HOHHOTO OOMEHa,

ITIOJIHBIC U COKpaIJ_IéHHLIe HOHHBIC YPABHCHUA peaKI_[I/Iﬁ

XuMus U OKpy’Karolias cpena

6.1

BemectBa un MaT€puajbl B HOBCCHHGBHOﬁ JKM3HH dYeloBeka. be3omacHoe
HUCIIOJIB30BaHHUC BCIICCTB H XHMHUYCCKHX peaKHI/Iﬁ B na60paTopHH n 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX OXKOrax U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKpyXKaromeHd cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €0 MPEAOTBpAllECHUs
[IpenensHass nomyctumasi koHueHtpauus semects (IIJAK). Ponp xumun B
peIICHUH HKOJIOTHYECKUX MpobdieM. YcuieHue NapHUKOBOTo 3(ddekra,

PaspymicHuC 030HOBOT'O CJIOA

6.3

[Tpumenenue cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAMHEHUN B
OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH M CEIhCKOM Xo3siicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTajb, YYT'YH, MIOPAJTIOMHUHHHA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH MX coenHeHu. [IoHATHE 0 KOPPO3UU METAIIJIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpuposiHble HMCTOYHUKU YTJIEBOJOPOAOB (Yrojib, NPHUPOIHBIM ra3, HE(Tb),

MIPOYKTHI X TIepepadoTKu (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHaUaNbHBIC MOHATUS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCTUHCHUSX
yriaepoa (MeTaH, 3TaH, STUJICH, alleTHIIEH, 3TAaHOJ, MIIULEPHUH, YKCYCHAs KUCIIOTA).
[onsiTre 0 OMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIeBOAaX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuérrr:

7.1 o popmyIamM XUMUIECKUX COCTMHCHUIN
7.2 Macchl (MacCoBOI) JTOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Xumus: 8 kmacc: 6a3oBbii ypoBeHb: yueOnux/ O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnaakoB. — 5-e u3a., nepepad. — Mockga: IIpocBenieHue,
2023.

METOANYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

Xumus: 8 kmacc: 6a3oBbii ypoBeHb: yueOnuk/ O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnaakoB. — 5-e¢ u3za., nepepadb. — Mockga: IIpocBernieHue,
2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

1. https://resh.edu.ru/ - UnTepakTUBHBIE YPOKHU IIKOJIBLHOTO Kypca.

2. www.lclass.ru — OO6mepoccuiickuii o0pazoBaTeIbHbIN mopTast «Mos
IITKOJIa»

3. http://all-met.narod.ru - «3aHUMaTeNbHAS XUMUS: BCE O METaIax».

4. http://www.xumuk.ru - «XUMUK - CAalT 0 XUMHUH 1JISI XUMUKOB.
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