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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XHMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHHS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEICTaBICHHBIX
B ®IT'OC 00O, a Taxxe Ha ocHOBE (penepanbHOM pabouel mporpaMMbl BOCIIUTAHUS
U C y4€TOM KOHICHIMHK TMPENoJaBaHusi ydeOHOro Ipeamera «XuMus» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma mo XuMHUU Ha€T TPEJCTaBICHHE O IENsIX, oOIeld cTpaTeruu
oOyd4eHHs, BOCHHTAHWS ¥ PAa3BUTHUS OOYUYAIOIMIUXCSA CPEACTBAMU y4eOHOTO
peaMeTa, YCTAHABIIMBAECT o0si3aTenbHOE MPEIMETHOE coAEp>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUpPOBAHHUE IO
pa3genaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHMS XHUMUU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, OIpeAeaseT BO3MOXXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusi, a TaKKe TpeOOBaHUM K
pe3yiibTataMm 00yuYeHHUsI XUMUU Ha YPOBHE 1I€JIeH U3YUYEHUs IIPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATEIbHOCTH OO0YYalollerocss Mo OCBOEHUIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW il (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyy4aroIierocs, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT (GOpMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aMMOIIPEBPAILICHUIX
DPHEPTrUM M 00 HSBOJIONMHU BEHICCTB B MPUPOJE, O MyTAX PEHICHUS TiI00abHbBIX
npoOJieM yCTOMYHMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3y4yeHne xumuu:

CIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMHUpOBaHUS KYJIBTYPhI IMYHOCTH, €€ 001Iel 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHME MBIILJICHUS U TBOPYECKUX CITOCOOHOCTEH
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4eOHOMW  JesATeIhbHOCTH,
OKCIIEPUMEHTAJIHBIX M MCCIICIOBATEICKUX YMEHUM, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON JIEeATEeTbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
I[EJTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIUXCs;



CIOCOOCTBYET (DOPMUPOBAHHMIO ILIEHHOCTHOTO OTHOIIEHHS] K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B IKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlanHble HampaBiieHUS B OOYYCHHM XHMHHM OOECIEYMBAIOTCS CHEIU(PUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISICTCS  MEJaroruvecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpEACTEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I1Ier0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUH XUMHHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHus MpOrpamMMbl MO XUMHUU CPOpPMHpPOBaAHA HA OCHOBE
CUCTEMHOT0 mnoaxoja Kk €€ mzyueHuro. ColepKaHu€ CKIAAbIBAETCS U3 CUCTEMBbI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI IOHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 1O MPUHIIUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /1. 1. MeHneneeBa Kak OCHOBHOIO 3aKOHA XUMUU;

— YYE€HHUsI O CTPOCHUH aTOMa Y XUMUYECKOU CBSI3H;

— mpenacTaBlieHUd 00 AJIEKTPOJUTUYECKON JIUCCOIMAIlMA BEIECTB B
pacTBopax.

T eopeTmueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K IPYTOMY, BBITIOJIHSSI YHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOWCTB,
CTPOEHHUSI U BO3MOYKHOCTEN NMPAKTUYECKOTO MTPUMEHEHHS U MOJIYYECHHS] U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CHOCOOCTBYET  (hOPMHPOBAHUIO
MIPEJICTABJICHNS O XUMUYECKOM COCTABIISIIOLIEN HAYYHON KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOU MPUPOJBI, LIECHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJaM
II03HaHKS B Hayke. 3ydyeHue XUMUM MPOUCXOAUT C MPUBJICYCHUEM 3HAHUU U3
paHee U3YUYEHHBIX YYEOHBIX MNpeaMeToB: «OKPYKAIOUUNA MUDPY,

«buosorus. 5—7 knacce» U «dusnka. 7 Kiacey.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTHUECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a7aua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbl XUMUUECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IIeHnlI MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HAyKH, B



OpUOOIIEHNM K Hay4yHbIM METOJaM I[I03HAHUSA IPU HU3YYEHHH BEILECTB U
XUMHYECKHUX PEaKIHid, B (OPMUPOBAHMH U PA3BUTHUU MO3HABATEIILHBIX YMEHHUH U
UX TPUMEHEHUU B Y4eOHO-IIO3HABAaTEIbHOM U Yy4eOHO-HMCCIIEA0BATEIbCKON
JESTEIbBHOCTH, OCBOEHUM IIpaBHJ 0€30IacHOro OOpalleHHs C BELIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHUPOBAHME HWHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YEHUST HA  CUCTEMATHYECKOE MPHUOOIICHHE
oOy4Jaronmxcss K CaMOCTOATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAayYHBIM
MeTOoJlaM NO3HaHMsl, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— o0ecreueHne yCIOBUM, CITIOCOOCTBYIOIMIUX MPUOOPETEHHUIO 00yYatOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue o0Omeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBICHATH W OLEHUBATh SIBJICHUS
OKpY>KaIOIIET0 MHpa, UCIOJIb3Yys 3HAHUSA U OIBIT, MOJYYECHHbIE NPU H3yUYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MPOOIeM B TOBCETHEBHOM KU3HU U TPYI0BOU
NesTEeIbHOCTH;

— (QopmupoBaHue y o0OydaloolUXCs TIYMAaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH SKOJIOTMUYECKU
1eJeco00pa3HOro TMOBEAEHUS B ObITY M TPYJOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOILEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIpPaBIEHHOCTU AAJIbHEHIIIETO
oOydJeHwUs.

O Omee 4YKMCIO YacoB, OTBEIEHHBIX IS M3Y4YEHUS XUMHH Ha YpPOBHE
OCHOBHOTI0 00111ero o0pa3zoBanus, cocrapisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKAHUE YYEBHOI'O ITPEJAMETA
8 KJIACC (72 yaca)

Pa3nen 1. Pazgen 1. OcHoBHBIE MOHSITHSI XMMUH (52 yaca)

[Ipenmer xumuu. Tena u BeniectBa. OCHOBHBIE METO/IbI NTO3HAHUS: HAOIIO/ICHUE,
U3MEPEHHUE, OHKCHEPUMEHT. DU3NYECKME H XHUMHUYECKUE ABJICHUS. YHCThIE
BelecTBa u cmecu. CocoOsl pasnenenus cmeceil. Atom. Monekyna. XuMu4ecKkuii
AIEMEHT. 3HAKH XUMUYECKHUX JIEMEHTOB.

[IpocTeie M CHOXHBIE BEMIECTBA. BaneHTHOCTh. 3aKOH IOCTOSHCTBA COCTaBa
BemecTBa. Xumudeckue Gopmynsl. Mamekcel. OTHOCHUTENbHAs aTOMHAs W
MOJIEKYJIsIpHass Maccbl. MaccoBast JOJIsi XMMHYECKOTO AJIEMEHTA B COCIMHEHHM.
3aK0H COXpaHEHMsI MacChl BeHIeCTB. XuUMHUUeckue ypaBHeHus. KosduimeHTsi.
VYcioBus M NpU3HAKU NPOTEKAHUsS XUMHUUYECKHMX peakuuii. Monbp — enuHuna
KOJIMYECTBA BenecTsa. MomsipHas mMacca.

Kucnopon — xumuueckuid 31€MEHT U IpocToe BemecTBo. O30H. CocTaB BO3ayXa.
Ou3NYEeCKne U XUMHUYECKHE CBOMCTBA KuCiopojaa. [losyuyeHne m mpuMeHEHHe
kuciopoaa. TemnoBoit addext xummueckux peakiui. [lonstue 00 3K30- u
DHJIOTEPMHUUYECKUX peakiusax. Bomopoa — XUMHYECKUH DJJIEMEHT U IIPOCTOE
BelecTBO. PU3NUECKHE U XUMUUECKHUE CBOMCTBA BoAopoaa. [lomydyeHnue Bogopoaa
B Jnaboparopuu. Ilomydenwe Boaopoda B TMpoMbIIUICHHOCTH. [IpumeHeHue
BOJI0poJia. 3aKoH ABoraapo. MossipHbiii 00beM ra30B. KauecTBEHHbBIE peakiui Ha
razoo0pa3Hble BelecTBa (KUcaopo, Boaopoa). O0beMHbIE OTHOIICHUS Ta30B MPH
XAMHUYECKUX PEAKIUAX.

Bona B mpupone. Kpyrosopor Boabl B npupoge. OPuU3snuecKkne U XUMUYECKHE
cBoiicTBa Boabl. PactBOphl. PacTBOprMOCTh BemecTB B Bone. KoHueHtparus
pacTtBOpoB. MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA B PACTBOPE.

Oxkcunpl. Knaccudukanusa. Homenknatypa. ®dusmdeckue CBOMCTBA OKCHIIOB.
XuUMUYECKHEe CBOMCTBA OKCHIOB. [lonyueHne u npuMeHeHne okcuaoB. OCHOBaHUS.
Knaccudukauusa. Homenknatypa. @usnyeckue cBoiictBa ocHoBaHui. Ilonyuenue
OCHOBaHWW. XHMHUYECKHE CBOMCTBA OCHOBaHWW. Peakuus HeHWTpamu3anuu.
Kucnorel. Knaccudukanua. Homenknarypa. ®dusznueckue CBOMCTBA KHUCIOT.
[TomyyeHne v NpUMEHEHUE KUCIOT. XUMUYECKUE CBOMCTBA KUCIOT. VIHIUKATOPBI.
M3meHeHne oKkpacku MHIWKATOPOB B paznuuHbx cpefax. Comu. Knaccudukarus.
Howmenknarypa. @usnueckue cpoiictsa coiieid. [lonmydenue u npuMeHeHue coliei.
XUMHYECKHE CBOWMCTBA COJIEM. ['eHeTnyeckass CBs3b MEXIYy KiaccaMu
HEOpraHudeckux coequneHui. [Ipo6iema 6e30macHOTO UCTIOIB30BAHMS BEIMIECTB U
XAMUYECKUX PEaKUUi B TNOBCEAHEBHOM KW3HU. TOKCHYHBIE, TOPHOYHE U
B3PBIBOOITACHBIE BEIIECTBA. bBITOBAas XUMHUUECKAsi TPAMOTHOCT.



[IpakTryeckas padora Nel. Ilpuemsr Ge3omacHO pabOThl ¢ 00OPYIOBAaHUEM U
BemecTBaMu. CTpoeHue TUIaMEHH.

[Ipaktuyeckas pabora Ne 2. OyucTKa 3arpsi3HEHHOW MOBAPEHHOM COJIH.
[Ipaktuyeckas padora Ne3. [TomyueHue Kucaopoa U U3y4eHUe ero CBOMUCTB.
[IpakTyeckas padota Ned. [Tosryyenue Boopo/ia ¥ U3yUYEHHUE €ro CBOWCTB.
[Ipaktuueckas pabora NeS. [IpuroroBiaeHue pacTBOPOB COJICH C OMpPeneICHHOMN
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA B PACTBOPE.

[IpakTueckass pabora No6. PelieHne SKCNEPUMEHTANBHBIX 3ajlad MO TEME:
«BaxHeiine Ki1accbl HEOPraHUYECKUX COSAUHEHUN

KontposbHas pab6ota Ne 1 no teme «IlepBoHavyanbHble XUMUYECKUE TTOHSATHS.
KontponbHast pabora Ne2 mo Temam: «Kucnopon. Oxcugel. ['openue».
«Bomopon». «Bona. PactBopsi»

KontponsHas pabora Ne 3 mo teme: «BakHelime Kiacchl HEOPraHMYECKUX
COECIMHECHUI).
IHoayronoBasi KOHTPOJbLHAS PAd0TAa

Paznen 2. Ilepyoauveckuil 3aKOH U MEPHOAUYECKAS CHCTEMAa XMMHUYECKHX
3j1eMeHTOB [I.U. MenaeseeBa. Ctpoenne aToma. (9 yacos)

CtpoeHue atoma: s1po, SHEpreTuYeckuii ypoBeHb. CoCTaB sijipa aToMa: MPOTOHHI,
HeuTpoHsl. M3otonsl. [lepunoanueckunt 3akon .M. Menneneesa. llepnonnueckas
cuctemMa xuMudeckux odjemeHToB J[.M. MenaeneeBa. DOU3NYECKHUN CMBICI
aTOMHOTO (TIOPSIAKOBOI'0) HOMEpa XMMUUYECKOTO AJIEMEHTa, HOMEpa TPYIIbl U
MepuoJia MEPUOANYECKO cucteMbl. CTpOEHUE PHEPTETUUECKUX YPOBHEU aTOMOB
nepBbix 20 XMMHUYECKUX AJIEMEHTOB nepuoanueckoil cucremsl .M. Menneneena.
3aKOHOMEpPHOCTH HW3MEHEHHUSI CBOICTB aTOMOB XHUMHUYECKUX DJIEMEHTOB M HX
COEMHEHUIN Ha OCHOBE MOJIOXKEHUS B iepuoanueckon cucreme .M. Menaeneena
U cTpoeHus aroMma. 3HadyeHue [lepuoguueckoro 3akona JI.11. Menpeneena.
[IpoMexxyTouHas aTTeCTalMOHHAs paboTa

Paznen 3. Crpoenue BemecTs. XumMmuieckas cBsa3b (7 4acoB)
DNIEeKTPOOTPHUIIATEIBHOCTh  aTOMOB ~ XMMMYECKUX 2JIeMeHTOB. KoBajeHTHas
XHMHUYECKas CBs3b: HEMosipHas v noJisipHas. [IoHsATHE O BOJOPOIHOM CBS3U U €€
BIIMSIHUU Ha (PU3WUYECKUE CBOMCTBA BEILIECTB Ha IpuMepe Bojbl. MloHHas CBA3b.
Meramueckass  CBsi3b.  TUIBI  KPUCTAUIMYECKUX  PEHIETOK  (aTOMHas,
MOJICKYJIIpHAsi, HIOHHAsI, METAJUINYECKasi). 3aBUCUMOCTh (DU3UIECKUX CBOWCTB
BEIIECTB OT TUIA KPUCTAJIIMYECKON PEIIETKHU.

KontpoasHas padora Ne 4 mo temam: ««II3 m IIC JIUM. Crtpoenme aToma.
Xumuyeckas cBsi3b. CTpOCHHE BEIIECTBA

IToBTOpEHUES YaCcoB.




Mesicnpeomemnmupwle ces3u

Peanm3arnus MeXNpeaIMETHBIX CBsI3€H NMPU HM3YYCHHM XMMHH B 8 Kiacce
OCYIIECTBIISICTCS UYepe3 MCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSTHH, TaK W TOHATHHU, SBJISIONIUXCS CUCTEMHBIMHU I OTJCIBHBIX MPEAMETOB
€CTECTBCHHO--HAyYHOTO ITHKIIA.

OOmue ecTecTBEeHHO--HAyYHbIC IMOHATHS: HAYIHBIH (aKT, THITOTE3a, TCOPHS,
3aKOH, aHaJlu3, CHHTE3, KIaCCH(PHUKAIUA, MEPUOJUYHOCTh, HAOJIOACHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJIC/Ib, SIBJICHHUE.

dwusuka: MaTepus, aTOM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIBI,
pPaJIMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKHM 3apsji, BEIIEeCTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BCINECTBA, Ta3, (U3WYCCKUEC BEIMYUHBI, CIUHHIIBI
U3MEpEHHS, KOCMOC, TIJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dotocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE IOPOJIbI, TOJIE3HbIE
UCKOTIaeMbIE, TOIUTHBO, BOJIHBIC PECYPCHI.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA
9 KJIACC (72 yaca)

Tema 1. Ctpoenue aroma u nepuogudeckuii 3axkou 1. M. MenaeineeBa

OCHOBHBIE CBEICHUSI O CTPOCHUM aToma. Sapo: MpPOTOHBI U HEUTPOHHI.
N30Tombl. DJEKTPOHBI. JIEKTPOHHAs O00JI0YKA. DHEPreTUYECKUil ypOBEHb.
OcoOEHHOCTH CTPOEHUSI IJIEKTPOHHBIX 000JIOUYEK aTOMOB 3JIEMEHTOB 4-ro U 5-r0
nepuoAoB nepuoandeckoi cuctemsl Jl. 1. MenneneeBa (mepexoHbIX JIEMEHTOR).
[Tonsitue 06 opOUTANIAX. S- U P-OpOUTAIU. DIIEKTPOHHBIE KOH(UTYpAIIUU aTOMOB
XAMHUYECKUX JJIEMEHTOB.

[Tepnonnueckuit 3axoH .M. MenzaeneeBa B CBETE yUEHHUs O CTPOCHUU aTOMa.
Otkpeitue . 1. MenaeneeBbIM NEPUOIUYECKOTO 3aKOHA.

ITepuonnueckass cucrema xumudyeckux saemeHtoB JI. M. MengeneeBa -
rpaduueckoe OTOOpaKeHHE TMEepPUOAMYECKOro 3akoHa. Dduzmveckuit CMBbICI
MOPSIKOBOIO HOMEpPA AJIEMEHTA, HOMEpA MEPUOAa U HOMEpaA IpyInbl. BaneHTHbIE
31EKTPOHBI. [IpUYMHBI M3MEHEHUsS CBOWCTB 3JIEMEHTOB B MEPUOAAX M TpyImIax
(TTIaBHBIX MOATPYNIAX).

[TonoxxeHune BOJOPO/1a B IEPUOANUECKOM crucTeME. 3HAUEHUE MEPUOTUUECKOTO
3aKOHa Y IMIEPUOJNYECKON CUCTEMbI XUMHUYECKHX 3eMeHToB 1. 1. Menneneesa s
Pa3BUTHS HAYKU U TIOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

HemoHctpanmu. Paznuunbie GOpMbI MEPUOTUYECKON CUCTEMbI XUMHUYECKUX
anemeHToB [[. 1. Menaeneena.




Jlabopatopubiii onbiT Nel. KoHcTpywpoBaHue mnepuogMYecKOr TaOJIUIIbI
AJIIEMEHTOB C UCIIOJIb30BAHUEM KapTOYEK.

Tema 2. CTpoeHue BemecTBa

HNonnas xumuueckas cBsi3b. Katnonsl m aHnoHbl. Kiaccuuxarus WOHOB.
HNounble kpucramimueckue pemeTkd. CBoMCTBa BELIECTB C 3THUM TUIIOM
KPUCTAJUTNYECKUX PEIIETOK.

KoBaneHTHass XUMUYECKas CBSA3b. DJIEKTPOOTPULATENBHOCTh. [lonsipHas u
HEMOJSIpHAsl KOBAaJEHTHbIE CBs3H. Jumonb. [loASpHOCTH CBSI3M W TOJISIPHOCTH
MoJieKyJibl. OOMEHHBII M JOHOPHO-AaKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUsA
KOBAJICHTHOUN CBsI3U. MOJIEKYJIIpHbIE U aTOMHBIE KPUCTANIMYECKUE PEIICTKH.
CBoiicTBa BENIECTB ¢ ’TUMU TUMAMU KPUCTALTNYECKUX PEIICTOK.

Merammuueckass xumuueckass CBs3b. (OCOOCHHOCTH CTPOCHHSI aTOMOB
METAJIOB. MeTamyeckass XUMUYECKasi CBSI3b U METAJUIMYECKas KPUCTAJUTNYECKast
pemrerka. CBOKMCTBA BEUIECTB C ’TUM THIIOM CBSI3H.

Bonoponnas xumudeckas cBsizb. MEKMOJIEKYJIIpHAst U BHYTPUMOJICKYJISIpHAs
BOJOPOJIHASI CBSI3b. 3HAYEHUE BOJOPOJHON CBSI3M I OPraHU3ALMH CTPYKTYp
OMOTOJIMMEPOB.

Peakiuu, wuaymme O0e3 HM3MEHEHMs] COCTaBa BEIIECTB. AIIOTpONUS U
aJUIOTPOTHBIC BUJIOM3MEHEHUs. [[puunHbI ajsioTponuu Ha mpuMepe MOauUKAIIHIA
Kuciopoaa, yriaepojaa u dochopa. O30H, ero Ouosgoruueckas poyib. HM3omepsl u
U30MEPHS.

["a3000pa3Hoe COCTOSIHME BEIIEeCTBAa. TpU arperatHbIX COCTOSIHUSI BOJBI.
OcobOeHHocTH CcTpoeHUsT Tra3oB. MoJspHbIE 00beM Tra3000pa3HBIX BEIIECTB.
[Ipumepsl Ta3000pa3HBIX OPHUPOAHBIX CMECEH: BO3AYX, MPUPOIHBIN ras.
3arpsizHeHne atMocepsl (KUCTOTHBIE MO, TapHUKOBBIM 3 dekT) u 6oprda ¢
HuM. [IpencraButenu ra3o00pa3HBIX BEIIECTB: BOJAOPOJ, KUCIOPOJ, YIJICKUCITBINA
ra3, aMMuak, 3TuieH. VX monydeHue, coOupanue u pacro3HaBaHHe.

TBepaoe cocTosiHue BemiecTBa. AMOp(HbBIE TBEPbIEC BEIIECTBA B PUPOJIE U B
KU3HM 4YEJIOBEKa, MX 3HadeHue U npuMmeHeHue. Kpucramimueckoe CTpoeHHE
BELIECTBA.

Hucnepcusie cuctemsl. [Tonsitue o nucnepcHbix cucremax. Jlucnepcuas ¢asa
U ucriepcuonHas cpena. Kimaccudukarus TUCIIepCHBIX CHCTEM B 3aBUCUMOCTU OT
arperaTHOr0  COCTOSIHMSI ~ JAMCHEPCHOM cpeAbl M JAMCIEPCUOHHON  (ha3bl.
['pyboaucniepcHbie CUCTEMBI: AIMYJIbCUHU, CYCIIEH3UH, a9p030J1. TOHKOAUCTIEPCHBIE
CUCTEMBI: T€JIU U 30JIU.

CocraB BeniecTBa U cMeceil. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHMSI. 3aKOH TIIOCTOSHCTBAa cocTaBa BemiecTB. [loHsTue «mons» u ee
Pa3HOBHUIHOCTHU: MAaccoBasi (JI0Js1 3JIEMEHTOB B COEIMHEHMH, J10JIs1 KOMIIOHEHTa B



CMECH - JI0JI PUMECEH, J10J1s1 pACTBOPEHHOTO BEIlIECTBAa B PACTBOPE) U OOBEMHASI.
JloJ1 BBIXOJ1a IPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3MOKHOTO.

HemoncTpanuu. Mogenb KpUCTALTUYECKON pEIIeTKH XJIOpUJa HaTpHsl.
Monenu KpUCTALNTHYECKUX PEIIETOK «CYXOro JibJay (Wi uoja), aamasa, rpadura
(wnu kBapia). Moaens mosexkysl JJHK. OOpa3ibl pa3nuyHbIX AUCIEPCHBIX CUCTEM:
AIMYJIbCHM, CYCIIEH3UH, a’po3otied, rened u 3oned. Koarymsaums. Cunepesuc.
Opdexr Tunmams. OOpazmer  1wactmacc. OOpas3ibl  BOJOKOH.  OOpasilsl
HEOPTraHWYECKUX MOJUMEpPOB. Mojienb MoJsipHOoro o0béMa ra3oB. Tpu arperatHbix
COCTOSIHUA BOJIbI. JKECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUSI.

JlaGopatopHble ombIThl. 2. OmnpeneneHne TUMa KPUCTALUTUYECKOW pPEeréTKu
BEIllECTBA U onucaHue €€ CBOMCTB. 3. O3HAKOMIIEHHE C KOJUICKI[MEH MOJUMEPOB:
IUIACTMAacC M BOJIOKOH W H3Jenui u3 Hux. 4. McneiTaHue BOABI HA JKECTKOCT.
Ycerpanenue KECTKOCTH BOAbL. 5. O3HAKOMIIEHHME ¢ MHMHEPAJIbHBIMU BOoAamu. 6.
O3HaKOMIIEHHE C JUCTIEPCHBIMUA CHCTEMAMH.

[IpakTuyeckass pabora Nel. «IlomyueHue, coOupaHue H pacrno3HABaHUE
ra3oBy.

Tema 3. XuMu4ecKkne peakumu

Peakiuu, wuaymme 0e3 M3MEHEHHs] COCTaBa BELIECTB. AJIIOTpONUS U
AJJTOTPONHBIE BUAOU3MEHEHUA. [[pUUnHbl AIJIOTPONUHU Ha MIpUMEpPe MOAUPUKaIUN
Kucaopoza, yriepoga u ¢ocpopa. O30H, ero 6uonorudeckas poisb. M3zomepsl u
U30MEepHs.

Peaknuu, uaynye ¢ U3MEHEHUEM COCTaBa BEUIECTB. Peakuuu coequHeHus,
pa3NoKEeHUsl, 3aMellIeHHs] 1 OOMEHAa B HEOPTraHWYECKONM M OpPraHWYECKON XHWMHH.
Peakiuu 3k30- U sHAoTepMUYecKue. TermnoBol 3pPeKT XMMUYECKON peakiuu U
TEPMOXMMHUYECKAE YypaBHEHHMs. Peakuuu TOpeHMs, KakK 4YacTHBIA Clly4yau
DK30TEPMUYECKUX PEAKIUH.

CkopocTb  XuMHYECKOM peakiuu. CKOpOCTh XMMHMYECKOM  PEaKIUu.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM peakluu OT MPHUPOAbl PEaArupyrommx
BEILECTB, KOHIIEHTPALUU, TEMIIEPATY b, IJIOIIAIU TOBEPXHOCTH COTPUKOCHOBEHUS
U Karamuzaropa. Peakumum romo- u rereporeHsble. lloHsaTne o karanuse u
Kataiau3aTopax. @epMeHThI Kak OMOJIOrMUeCKHUe KaTaau3aTOphl.

OOpatuMocTh  XUMHUYECKUX peakuuid. HeoOpatumble u  oOpaTuMmble
xumuyeckue peakuud. COCTOSHUE XMMHYECKOTO PaBHOBECHS I OOpaTUMBIX
XUMHUECKUX peakiuii. CriocoObl CMEIIeHNU XUMUYECKOTO PaBHOBECHSI HA TIPUMEpE
cuHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX HAy4YHBIX MPUHILMIIAX MPOU3BOJICTBA Ha
IPUMEPE CUHTE3a AMMHUAKA UM CEPHON KHUCIIOTHI.



OJIEKTPOJIUTBL W HEDJIEKTPOJUTHL.  DJNEKTPOJIMTHYECKAS] JUCCOLHAALIMS.
Kucnorel, oCHOBaHHUS M COJIM C TOYKH 3PEHUS TEOPUU BIEKTPOIUTHUYECKON
JVCCOITUAINY.

Ponp Bonbl B xumMHuueckoi peakuuu. MctuHHbIe pacTBOpbl. PacTBOpUMOCTE 1
KJ1accu(pUKaIMs BEMECTB TI0 ’TOMY MPU3HAKY: pACTBOPUMBIEC, MaJIOPACTBOPUMBIC U
HEPaCTBOPUMBIE.

['maponn3 OpraHWYecKUX M HEOpraHWYecKux coeauHeHuid. HeoOpatumbiid
ruaposin3. OOpaTUMBIN TUAPOIN3 coel. [ 'Mapoiau3 opraHuYecKux COSTUHEHUN U
€ro MPaKTUYECKOE 3HAYEHUE IS TMOJYy4YEHUS THAPOJIU3HOTO CHUPTAa M MBLIA.
buonorndeckas posib TUApOJiM3a B IJIACTUYECKOM M SHEPrEeTUYECKOM OOMEHE
BEILIECTB U YHEPTUU B KIIETKE.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHUS.
OnpeneneHue CTENeHU OKHUCIEeHHUs 1o dopmyie coenuHeHus. [lonstue o0
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKHCIEHHE W BOCCTAHOBIICHHE,
OKHCJIUTEIb U BOCCTAHOBUTEIb.

DNEKTPOaN3. DNEKTPOIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBINA MPOLIECC.
DNEeKTpOJn3 pacIiyiaBOB U paCTBOPOB Ha MpuMepe xiopuaa HaTpus. [Ipaktuyeckoe
MIPUMEHEHUE AIEKTPOJIN3A.

Hemounctpanuu. IlpeBpamienue kpacHoro ¢dochopa B Oenbiif. O3o0HaTOp.
3aBUCUMOCTh CKOPOCTHM pEaKIMu OT TPHUPOJbI BEIIECTB Ha MPUMEpE
B3aMMOJICHCTBUSI PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTPAIIMHU C
OJIMHAKOBBIMHM TpaHyjaMyd LHHKAa WU B3aWUMOJICWCTBUS OJMHAKOBBIX KYyCOYKOB
pa3HBIX METAUIOB (MarHus, IMHKA, jKelie3a) C COJITHOW KHUCIOTOM. Pasmoxenue
MepoKcHia BOAOpOJa C TOMOIIbI0 KatanuzaTtopa (okcuaa wmapranma (IV)) u
KaTajna3bl CHIPOro Msca U cbiporo kaptodesns. [IpuMepbl HEOOpaTUMBIX peaKIUii,
UIYIIMX ¢ 00pa3oBaHUEM 0CaJIKa, Ta3a WK BOJIbI. B3anmonelicTBe TUTHUS U HATPUSI
c Bomou. OOpa3ibl KpUCTALIOTUAPATOB. [Uaponn3 KapOOHATOB IIETOYHBIX
MeTauioB U HutpaToB IuHKa unu cBuHna (II). Ilpocrteitmue oxucmuTeabHO-
BOCCTAHOBHUTEJBHBIC PEAKIIMU; B3aUMOJCUCTBUE IMHKA C COJITHOM KHCIIOTOW H
Kesesa ¢ pacTBopoM cyibgpara meau (11).

JlaGopatopHble ombIThL. 7. Peakius 3aMelieHuss MeIu JKeJIe30M B PacTBOPE
MeIHOTO Kymopoca. 8. Peakiuu, naymue ¢ oOpa3zoBaHUEeM OCajKa, ra3a U BOAbL 9.
[TonydeHne KHCIOpPOAA PA3JI0KEHUEM IEPOKCHAA BOAOPOAA C MOMOIIBIO OKCHA
mapraniia (IV) um karanasel ceiporo kaptodens. 10. Ilomydenuwe Bomopoaa
B3aUMOJICHCTBUEM KUCIIOTHI C UMHKOM. 11. Paznuunbie ciydan ruipoausa coyei.

Tema 4. BemiecTBa 1 MX CBOMCTBA
Mertannbl. B3aumoaeicTBue METalIOB ¢ HEMETaulaMH (XJIOPOM, CEpoi U
KHCIIOpOJOM). B3anmoelcTBre MIETOYHBIX U IIETOYHO3EMENIbHBIX METaJIOB C



BOJIOM. OJICKTPOXMMMYECKUN psJl HANpsOKEHUW MeTauioB. BzaummogeicTBue
METAJUIOB C PAacTBOpPAMHU KHUCIOT U coJie. AmomuHOoTepMus. B3aumopernicTBre
Hatpusa cC odTtaHonoM. Koppo3uss wetawioB. IloHsiTue o0 XUMHYECKOH U
ANEKTPOXUMHUYECKON KOoppo3uu MeTauioB. CrocoObl 3alldThl METauIOB  OT
KOPPO3HUH.

Hemeramnbl. CpaBHUTENIbHAs XapaKTEpPUCTHKA TaJOT€HOB Kak Haubosee
TUMHWYHBIX MOpecTaBuTeNe HeMeTaioB. OKUCIUTENIbHbBIE CBOWCTBA HEMETAJIOB
(B3aUMOJEHCTBHE C MeTa/llaMH M BOAOpOJOM). BoccraHoBUTEIBHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE C 00Jiee ANEKTPOOTPUIIATEIbHBIMA HEMETAIIIaMU U
CJIO’KHBIMH BEIIECTBAMU-OKUCITUTEIISIMH ).

Kucnoter Heopranunyeckue u opranmdeckue. Kiaccudukammss KHCIOT.
XUMUYECKHE CBOMCTBA KHUCJIOT: B3aWMOJICHCTBUE C METaUlaMU, OKCHUJIAMHU
METaJUIOB, TUIPOKCUIAMHI METAJIIIOB, COJIIMU, CIUPTaMHU (peakius 3TepuduKaIium).
OcoOble CBOMCTBA a30THOM U KOHIIEHTPUPOBAHHOM CEPHOUN KUCIOTHI.

OcHOBaHMSI  HEOpraHWMYECKME W  opranudyeckue. OCHOBaHUA, HX
kiaccupukanus. XUMHUYECKHME CBOWCTBA OCHOBAHUM: B3aUMOJCHCTBHUE C
KHCJIOTaMH, KHCJIOTHBIMA OKCHUJAMH M COJISIMU. Pa3iokeHue HEepacTBOPUMBIX
OCHOBaHMUM.

Conu. Knaccudukaiusi coyieil: cpeiHue, KUCIble U OCHOBHBbIE. XUMUYECKUE
CBOMCTBA COJICH: B3aUMO/ICHCTBUE C KUCIOTaMH, 1IeJ0YaMy, METaJlJIaMH U COJISIMM.
[IpencraBuTenu cosiel M UX 3HaUEHUE. XJIOpU HATPpUs, KapOoHaT Kainbuus, docdar
KaJibLiUs (CpeHUuE COJIM); THUAPOKApOOHATHI HATPUS U aMMOHMS (KHUCIbIE COJIN);
ruapokcokapoonar meau (II) - manaxur (ocHoBHas coiib). KauecTBeHHBIE peakiiuu
Ha XJIOpUI-, CyibdaT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHHSI, KaTHOHBKI kene3a (1)
u (I10).

['eHeTnyeckast CBSI3b MEXIY KIacCaMU HEOPraHUYECKHX W OPTaHUYECKUX
coequHeHur. IIoHsATME O TEHETUYECKOW CBA3M W TEHETUYECKUX psiaax.
['enernueckuit psan metamia U Hemeramuia. OCOOEHHOCTH TE€HETHYECKOTO psla B
OPTaHUYECKON XUMMUHU.

Hemouctpanuu. Komnekius o00pa3noB MeTamioB. ['opeHue MarHus u
AJIOMUHHUS B KUCIIOpoJe. BzauMo1elicTBHE MIETOYHO3EMENBHBIX METAJLIOB C BOAOM.
B3aumopenictBue HaTpus C  3TaHOJOM, LMHKA C YKCYCHOM KHCIIOTOM.
B3aumopenicTBue Meaum C KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTOW. Pe3ynbraThl
KOPpPO3UU METAUIOB B 3aBHCHUMOCTH OT YCJIOBUW €€ mnporekanus. Koutekuus
oOpa3ioB  HeMeTaioB. KoJUIeKIMsT MOPUPOIHBIX  OPraHUYECKUX  KHUCIOT.
BzaumopaencTBre KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C CaXapom, LEJUITFOI030U U
Mep0. OOpasIsl MPUPOIHBIX MUHEPATIOB, COJIEPIKAIINUX XJIOPU] HATPHS, KapOOHAT
kanbius, pocdar kanpuus u rugpokcokapoonat meau (II).




JlaGopartopHsle onbIThl. 12. MicnibITaHue pacTBOPOB KMCJIOT, OCHOBAHUM, COJIeH

vHAuKatopamu. 13. B3anMoAEeMCTBUE CONSHOW KHUCIOTBI U PacTBOpPa yKCYCHOM
KUCJIOTBl ¢ MeTauiamu. 14. B3auMOAEHCTBUE CONSHOM KHUCJIOTBI U PacTBOpPA
YKCYCHOW KHCIIOTBI C OCHOBaHUAMHM. 15. .B3aumMoaeicTBHE COJIIHOW KHCIOTHI U
pacTBOpa YKCYCHOM KHUCJIOTBI ¢ coismu. 16. Ilomyuenue u cBoOMCTBa
HEPACTBOPUMBIX OCHOBaHWW. 17. I'maponv3 XJIOPHUIIOB M alETATOB IIEJIOYHBIX
MeTaiioB. 18. O3HaKOMJIEHHE ¢ KOJUICKIMSMU: a) METaJUIOB; 0) HEMETAJIOB; B)
KHCJIOT; T) OCHOBAHUM; /1) MUHEPAJIOB U OMOJIOTMUECKUX MAaTEPUATIOB, COACPIKAIIUX
HEKOTOPBIE COJIH.

[IpakTyeckass pabora Ne2. «PemieHue SKCIEpUMEHTABHBIX 3a7ad Ha
UJCHTU(DUKAINIO OPTAaHUICCKUX M HEOPTAHUIECCKUX COCTMHEHUI.

Mescnpeomemmnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YUYEHHMH XMMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUH, SIBIIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHUS: HAay4YHBIM (akT, TUMOTe3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiIacCUpUKALM, TEPUOAUYHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJICIIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MNapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIHI,
PaauO0aKTUBHOCT, MOJIEKYJIa, AIEKTPUUYECKUI 3apsig, IPOBOJIHUKH,
MOJIYIIPOBOJTHUKH, ~ JTUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAS
pemeTka, CruiaBbl, (U3WYECKUE BEJIMYMUHBI, CAUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yAOOpEHUS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPOJIbI, MOJIE3HbIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.




IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4deHHsS XHMHHM B €IMHCTBE y4YEOHOM U
BOCIUTATEILHON ACATEIIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, HPHUHSTHIMU B
oOIIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIA3AIIMN 00YYarOITUXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOyYarOIIUXCs
PYKOBOACTBOBATbCS CHUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMU U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHUYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYECHUS XMMHYECKOM HAyKHM B KH3HU
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HMHQOpmMaruei o
MEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUAX MHUPOBOM W OTEUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLUHMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-UCCIEOBATEIbCKOM, TBOpPUYECKOW H  APYrUX  BUJAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HON COBMECTHOM NEATEIbHOCTH TPHU
BBITIOJIHEHUM YYEOHBIX, TIO3HABATEIbHBIX 3a/a4, BBIOJIHCHUH XUMHYECKHX
AKCTIEPUMEHTOB, CO3JaHUN YUEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOTIOMOIIIH B MPOLIECCE ITOM yUEeOHOM JesATeTbHOCTU, TOTOBHOCTHU OLICHUBATh
CBO€ IIOBEACHUE W TOCTYIIKM CBOMX TOBApHUILEW C IMO3ULHMU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHUSI IOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE W XMMHYECKOW PEAKILIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOIINE
OCHOBY I TTIOHUMaHUs CYIIHOCTH HAYYHOU KapTHHBI MUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOJBI, B3aMMOCBS3SX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHWUU IO
XUMHUH, HEOOXOJUMBIE Jisi OOBSACHEHUs HAOJI0JaeMBbIX IMPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW W YUTATENhCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOW pPabOThl C y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYpOH, JOCTYHIHBIMH TEXHUYECKMMM CpPEACTBAMM HH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYEHHUI0O U MO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, IPOCKTHOM M  HCCIEI0BATENIbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U ypOBHS OOydeHHUs B
JIaJIbHEMIIIEM;

4) popMupoBaHMS KYJIbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKWU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370pOBBIA 00Opa3 >KM3HH, OCO3HAHME IOCIEIACTBUI U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJUMOCTH  COOJNIIOJIEHUST TpaBuUi OE30MacCHOCTH TMpH  OOpalleHud C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOI0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY MU3YUYEHHIO IPOPECCUil U TpyAa pa3IMuHOIO POJa,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYJAOBOM JESITEILHOCTH, B TOM UHCJIE HA OCHOBE
OPUMEHEHUs  NPEAMETHBIX 3HAHMW 10  XUMHUH, OCO3HAaHHBIM  BBIOOD
UH/IMBHUIyaJIIbHON TPAeKTOPUU MPOJOJKEHHUSI 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEM,
yCHEMIHON NpOo(heCCHOHATBHON AEATEIPHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH 11e71eCO00pa3HOe OTHOLIEHHE K IPUPO/IE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUS, NOHUMAHUE LEHHOCTH 3J0POBOIO U
O0e3zomacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTHU COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEEHUS MPU paboTe C BELIECTBAMH, a TAK)KE B CUTYyalUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJTydaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOWEed MTPUPOTHON CPENOM, JJIsI TOBBIIECHUS
YPOBHSI  3KOJIOTUYECKOM  KyJbTYpPbl, OCO3HAaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX pPEUIeHHs] MOCPEACTBOM METOJ0B XUMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaIMETHBIX pE3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS
(dbopMUpPOBaHNS MUPOBO33PEHMSI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOPHSl, IPUHLHII,
runore3a, (akT, cUCTeMa, MPoLEecC, OSKCIEPUMEHT U Apyroe.), KOTOpbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpEAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (IMO3HABATE/IbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOMU
JIEATCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHATHM (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKA, yYCTAaHABJIMBATh B3aUMOCBS3b C JAPYTUMH TOHATHSAMH), HCIOJIH30BATh
TIOHATHS 711 OOBSICHEHUS OTJCIBHBIX ()AKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIIMU XMUMUYECKHX BEIIECTB M XMMHUYECKUX PEAKIIUM,
yCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaAMHU H3yYCHHS,
CTPOUTH JIOTUUECKHE pacCyKIeHus (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICIIbHBIC TIPEJCTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJI 3JIEMEHTa), XMMHYecKas GopMysia M ypaBHEHHE
XUMHUYECKON peakiMi — MNP PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA W3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, INPUYMHHO-CICJCTBEHHBIC CBSI3M W
MIPOTHBOPEUHS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciaen0BaTeIbCKIE JeHCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAU€CTBE OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3HI IO MTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalIwaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCICAOBAHUS, COCTABIATh OTUYET
O MPOJIeTTaHHOM padoTe.

Patora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOJIyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpkKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPpUTUUECKH OIEHHWBATh IPOTHUBOPEUUBYIO H
HEJIOCTOBEPHYIO UH(POPMAITHUIO;



yMEHUE MPUMEHATh Pa3MyHble METObl U 3aIpPOChl MPU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX I BBINOJIHEHUS
y4eOHBbIX W MO3HABATEIbHBIX 3a]]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (OpMY IpeacTaBieHus HHOpMAIUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJla4yd HECJIOXHBIMH CXEMaMH, JUarpaMMami,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA Ha COCTOSHHE OKPYKAIOIIEH NPUPOIHON
CpeIpBl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE YUeOHbIE NeHCTBUS:

YMEHHUS 33]]aBaTh BOMPOCHI (B XO/€ Iuajiora v (Miu) TUCKYyCCUU) TIO CYIIIECTBY
oOcyxknaeMoi Tembl, (OpMYTUpPOBATH CBOM TMPEHAJIOKEHUSI OTHOCHUTEIHHO
BBINIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHHSI  NPEACTAaBIATHh  IOJIYYECHHBIE  PE3YJbTAaThl  IMO3HABATEIBbHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pE3yIbTATOB BBINOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTa (JaOOpaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJILHOM U UCCIEA0BATEIBCKOM NESITEIBHOCTH ITPU PELLIEHUH BO3HUKAKOIIUX
npobjieM Ha OCHOBE Yyuéra OOLIMX MHTEPECOB U COTJIACOBAaHUS IMO3HULIUN
(0Ocyx1eHns, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHALIMS COBMECTHBIX
JEUCTBUH, ONpe/iesieHne KPUTEPUEB MO OIIEHKE Ka4eCTBA BHITTOJIHEHHON paOOThI U
JPYTHE).

PeryasiTuBHbIC YHHMBEpPCaIbHbIC YUeOHbIE NCHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN ACSITENbHOCTH, IJIaHUPOBATH,
OCYUIECTBJIATh, KOHTPOJIUPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PpeKTUBHBIE CIIOCOOBI peleHusl YYeOHbIX U
IIO3HABATEJIbHBIX 337a4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM JEWCTBUM TNPHU BBINOJHEHUN 33JaHUM C YUYETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LU, YMEHUE
MCITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbIe€ B YCIOBUU 33JIaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHWSA, YMEHUS U CIOCOObI



neucTBul, crneruduueckue I TpeaMeTHOM oOjactu  «XUMHUS», BHUIBI
JEATEIbHOCTH 1O  MOJYyYEHUI0O HOBOIO  3HaHMs, €ro HHTEpIpEeTalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOydenus B 8 Kkiacce rpeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUI: aTOM, MOJEKYIa,
XAMHWYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAs U HEOAHOPOIHAsS), BAJCHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEHIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J0Ji1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIIATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUUECKas peakius, KiIacCUuPUKalMs peakuuil: peaxkiuu
COCJIMHEHUS, PEAKIIUHU PA3IIOKEHUS, PEaKIIUU 3aMeIleHNs, peaKIIui 0OMeHa,
DK30- U DHJOTEPMHUYECKUE PEAKIMH, TEIUIOBON »(h(eKT peakuuu, siapo
aToMma, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTallb, PaJUyC aToMma,
XUMUYECKasl CBSI3b, MOJISIPHAS M HEMOJSpHAsl KOBAJCHTHAs CBsI3b, MOHHAS
CBSI3b, HIOH, KATUOH, aHHOH, pAaCTBOP, MAaCcCOBast 0Jis BellecTBa (IIPOLICHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHUA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHUS (POpMyJI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COEOUHEHUHN T10
dbopmysaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mennpeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT uX moJioxkeHus B Ilepromuueckoit cucreme,
3aKOHOB COXPaHEHMS MacChl BEUIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckont
CUCTEMbl XHMMUYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpynmna)», mansie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckas cucremMa XuMUYeckux d3nmemeHTtoB J[. .
MeHnieneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, 001ee YUCIIOo FIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHMYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOLIUX B PEAKIUU
BEIIECTB, 10 TETJIOBOMY dPPEKTY);

XapakTepru30BaTh (OMUCHIBATH) OOIME XMMHUYECKHME CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPXkAasi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTHU TMPOTEKAHUS XUMUYECKHX IMPEBpalllCHU B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB,
MacCoOBYI0 JOJI0 XHMHUYECKOTO 73JIEMEHTa MO (opMyJsie COEAUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN pEeaKIIny;

MIPUMEHSTH OCHOBHBIE OIE€pallUi MBICTUTEILHON AESTEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0OOOIIeHHEe, CHUCTEeMaTU3alUI0, KIacCUu(UKAIHIO,
BBISIBJICHUE NPUYUHHO--CICIACTBEHHBIX CBA3CH — ISl M3Yy4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEAaKIHil, €CTECTBEHHO-HAy4YHbIE METO/BbI
NO3HAHUA — HAONIIOZCHUE, W3MEpPEHUE, MOJIEITUPOBAHHUE, IKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIeI0BaTh MPaBUIIaM MOJb30BAHMS XUMUYECKOM MOCY 101 U Ta00paTOPHBIM
o0opyJoBaHMEM, a TakXKe IMpaBuUjaM oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIHUSMH TI0 BBITIOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OIpPEAEIEHHON
MacCcOBOM J10JIEll pacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUE HKCIIEPUMEHTHI MO PACMHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TTOMOIIbI0 HHAUKATOPOB (JIakmyc, (heHon(TaIerH, METUIIOPAHK

U IpyTHE).

K xoHiry oOyueHust B 9 kiacce npeIMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IOHATHM: XUMWYECKUHN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 (deKT
peakuuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAST IUCCOLMALMA, PEAKIUA HOHHOIO
oOMeHa, KaTanu3aTtop, XHWMHYECKOE paBHOBecHEe, oOpaTuMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIUS,
aM(pOTEpPHOCTh, XUMUYECKAs CBA3b (KOBAJICHTHAS, HIOHHAS, METAJUTMYECKas ),
KpUCTAJUIMYECKAasl pEIIETKa, KOpPpPO3Ws METAIJIOB, CIUIABBI, CKOPOCTH
XMMHYECKOM peakluu, IMpeaenpHo nponyctuMas KoHneHtpamusa I[IJK
BEILECTBA;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TNOHATHH U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJs COCTaBlIeHUS (HopMmy
BEILIECTB ¥ YPABHEHUI XUMHYECKUX PEAKIIMIL;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCICHHUS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOIO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHHA 1o (opmylsiaM, BUJI XUMUYECKOH
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMYecKasi)) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps]l MOHA 10 XMMHYECKON QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PaCTBOPAax HEOPraHWYECKHUX COECAMHEHWM, THI KPUCTALINYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepmommueckoro 3akona J[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBATh W XapaKTEPHU30BaTh
TabnnuHyto (opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHS «IJIaBHAs mnoArpynna (A-rpymnma)» u «mo0odHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJLI, COOTHOCUTH
0003Ha4Y€eHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJIMLIE, C YHUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHMSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsA  sAApa, o0llee YMCiIo DJIEKTPOHOB U paclpenesieHHe UuX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHSITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COCIMHEHUU B MpejAesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX AaTOMOB;

KJIaCCU(PUIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKHE PEaKUHUH (10 YHUCIYy M COCTaBY Y4YaCTBYIOIIMX B pPeakLUU
BEILIECTB, MO TEIUIOBOMY 3(h(EeKTy, M0 U3MEHEHHUIO CTENECHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUYECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEIIECTB, IOATBEPKIAs ONMCAHUE
NpUMEPAMH MOJIEKYJISIPDHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPAaBHEHHUS DJEKTPOJUTUYECKOM AMCCOLMALMU  KHUCIOT,
LIEJIOYEHN U COJIEH, IMOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHMsI peakluil, TMOATBEPKIAIOIMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMH PA3JITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIX PeaKIui
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOT'O OajlaHCca 3TUX PeaKInii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOrOo »3JIeMEeHTa 1o QopMmysie COeauHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON pEaKIuy;

co0JIroaTh MpaBUJia MOJb30BAHUS XUMHUUECKOH MOCY 101 U 1ab0paTOPHBIM
obopynoBaHHEM, a TakK)Ke TMpaBuia OOpalIeHWs C BEIIECTBAMH B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBINIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

IIPOBOJIMTH PEAKITUH, ITOITBEPIKIAIOIINE KAUECTBECHHBIM COCTaB Pa3IMUHBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOpUJI-, OpOMHUI-, HOIUI-,
kapOoHart-, (Qocdar-, cunmkar-, cyibdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHMSI W HMOHBI W3YYEHHBIX METAJIJIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

PUMEHSITH OCHOBHBIC OTIEpaIliH MBICITUTEIIFHOM IEITSIPHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3AI|IO, BRISBICHUE TPUYHMHHO-
CJICICTBCHHBIX CBS3E€H — JJIA U3YYCHHS CBOWCTB BEIIECTB M XUMHUUYCCKUX
peakmuii, EeCTECTBEHHO-HAyYHBIC METOABl TIO3HAHUS — HaAONIOACHHUE,
U3MEpEHUe, MOACITHPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KIIACC
Komnuectso
Ne i/t Pasmen
JacoB
Pasznen 1. OcHOBHBIE MOHATHS XUMHH 52
1 IIpaBuna Th. [Ipeamer xumun. XuMus Kak 4acTh €CTECTBO3HAHUS. BemiecTa u ux 1
CBOMCTBA.
2 MeToapl mO3HAHUSA B XUMHUH. 1
3 [IpakTuueckas padota Nel. «IIpuemsl 6e30macHoi paboThl ¢ 000pyAOBaHUEM U 1
BemecTBaMu. CTpOEHUE TIIITAMEHU»
4 Uuctele BemecTBa 1 cMecu. CriocoObl pa3ienieH s cMecei 1
5 [TpaBuna Th. [Ipaktuueckas padora Ne 2 «OuucTka 3arps3HEHHOM MOBAPEHHOMN COIH 1
6 Pu3znuecKre 1 XUMUYECKHE ABJICHUS. XUMUYECKUE PEAKIINU 1
7 ATOMBI, MOJIEKYJIbI, HOHBI. 1
8 BemiectBa MONEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHUs. KpucTamnyeckue pereTKu. 1
9 [IpocTble u cliokHBIE BellecTBa. XUMHUUECKUH 3JIeMEHT. MeTaibl 1 HEeMETaJUIb. 1
10 SI3BIK XUMUH. 3HaKH XUMHYECKUX 3JeMeHTOB. OTHOCHTEIIbHAs aTOMHAas Macca. 1
11 3aKOH MOCTOSTHCTBA COCTABa BEIIECTB. 1




Xumunyeckue popmynsl. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. KauecTBeHHBIH 1

12 KOJIMYECTBEHHBIM COCTAB BELLECTBA.

13 MaccoBast 10711 XMMUUYECKOTO 3JIEMEHTA B COEJUHEHUU.

14 BanentHocTh XuMHUECKUX 37eMeHTOB. OnpesiereHne BaIeHTHOCTU 3JIEMEHTOB T10
dhopmysaM OMHAPHBIX COCTMHECHHA.

15 CocraBieHne XuMHuecKuX GopMys1 OMHAPHBIX COEMHEHUI 110 BaJIECHTHOCTH.

16 ATOMHO- MOJIEKYJISIPHOE YUEHHE.

17 3aKOH COXpaHEHUSI MACChI BEILIECTB

18 XHWMHYECKUE YPaBHEHUS

19 THUIbl XUMAYECKUX PEAKLIUN

20 O6006mmenue o teme «llepBoHavanbHble XMMUUECKHUE TIOHATHS

21 KontponbHas padora Ne 1 o Teme «IlepBoHauanbHble XUMUYECKHE TTOHATUS

” Kucnopon, ero obuias xapakrepuctuka. [Tomydenue kucnopoza u ero pusmndeckue
CBOMCTBA

” XUMUYECKHE CBOMCTBA U IPUMEHEHNe Kucnopoaa. Oxkcunpl. KpyroBopor kuciaopoja B
IIPUPOJE

2 ITpaBuna Th. [Ipaktuueckas padora Ne 3 «Ilomydenue Kkuciopoia v U3y4eHHe ero
CBOMCTB»

25 O30H. AjutoTponus KUcIopoaa




26 Bosnyx u ero cocras. 3amuTta aTMOCHEPHOTO BO3AyXa OT 3arpsi3HCHUN

7 Bogopon, ero o0Ouias xapakTepucTuka U HaxoxaeHue B npupoze. [lomyuenue Bogopona u
ero (pusmueckue cBoiicTBa. Mepsl 0e30macHOCTH MPU padboTe ¢ BOJOPOIOM.

28 XuMu4ecKue cBoMcTBa Bojopoa. [Ipumenenue Bogopoaa.

29 [IpaBuna Th. IIpaktuyeckas padora Ne 4 «IlomydeHre Bo1OpoO/Ia U U3yYCHHE €TO CBOKCTB.»

30 [TonyromoBast KOHTpOJIbHAS paboTa

31 Bopna. Metonb! onpesienieHus cocTaBa BOJbI - aHAIU3 U cuHTE3. Bosa B mpupoe u crocoObl
€€ OuMCTKU. Adpanus BOJBI.

32 DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOAbL. [[prMeHeHne BOIbI

33 Bona - pactBoputens. PacTBopsl.

34 MaccoBas 10711 paCTBOPEHHOTO BEIIIECTBA

35 IIpaBuna Th. [Ipaktuueckas pabora Ne 5 «IIpurorosnenue pacTBOpoB cojeit ¢
ONpeeaEHHON MaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA

36 O6o06menue u nosropenue no remMam «Kucnopon. Oxcujel. 'openuer. «Bogopon». «Bona.
PactBopbI».

37 Konrtponbnas pabora Ne2 o remam «Kucnopon. Oxcupsl. I'openney. «Bogpopoay. «Bopa.
PactBopbI».

38 Moue — enuHuIA KOJIMYeCTBA BeulecTBa. MoisipHas macca.

39 Boruncnenus o XUMUYECKUM ypaBHEHHSM.




40

3akoH ABorajpo. MossipHbIil 00beM Ira30B.

OtHOocHUTENBHAS IIOTHOCTE ra3oB. OObEMHBIE OTHOILIEHUS I'a30B IMIPpH XUMHUYICCKUX

41
peaKIusIx

42 Oxcuppl: KIaccuuKaius, HOMEHKIIATypa, CBOMCTBa, MOTyuYeHUe, IPUMEHEHUE

43 IMunpoxcunpl. OcHOBaHMS: Kilaccu(UKaLKs, HOMEHKIIaTypa, MOITy4eHUue

44 XHUMHUYECKUE CBOMCTBA OCHOBaHU I

45 AMpoTepHbIe OKCUIBI U TUAPOKCHIBI

46 Kucnorsl. Cocra. Knaccugukamus. Homenknarypa. [lomydenue kucior

47 XHUMUYECKUE CBOMCTBA KUCIIOT

48 Conu: coctaB, Kaccu(pUKaIus, HOMEHKIATypa, CIOCOOBI MOTYYCHUS.

49 CsoiicTBa coneit

50 I'enernueckas CBsI3b MEX/1y OCHOBHBIMU KJIACCAMH HEOPTaHUYECKHUX BEIIECTB.

51 [IpaBuna Th. Ilpaktuueckas padota Ne 6. «Pemienne skcriepuMeHTaIbHBIX 3a7a4 [0 TEME:
«Baxxnelmue K1accbl HEOPraHUYECKUX COEAMHEHUI
KonTponbnas padora Ne 3 o reme

52
«BaxkHenme Kiacchl HEOPraHMYECKUX COCTUHEHUID)
Paznen 2. [lepnoauyeckuii 3aK0H U NePUOANYECKAsi CUCTEMAa XUMHYECKHUX 3JIEMEHTOB
JA.A. MenneneeBa. CTpoeHue atoma.

53 Knaccudukanmsi XaMU4eCKUX 3JIEMEHTOB




54

IIepnonnueckui 3akoH /I.11. MenneneeBa

55 [Tepuonnueckas Tabauna xumuieckux snemenToB JI.M. Menaeneesa

56 Crpoenune atoma. CoctaB aTOMHBIX siiep. M3oTorbl

57 CtpoeHue 371eKTPOHHBIX 000710YeK aTOMOB

58 3HaueHue nepuoauueckoro 3akona. Hayuneie noctmxenus J[. 1. Menneneena

59 0O600mmenue u nopropenue Temsl «I13 u [1IC IMM. Ctpoenue atoma.

60 [IpomexxyTouHas arTectaiimoHHasi pabora
Pa3jnen 3. Ctpoenne BemecTB. XuMHu4ecKasi CBi3b

61 DIEKTPOOTPUIATEILHOCTh XUMHUYECKHUX 2JIEMEHTOB

62 KoBanientHas cBsI3b

63 Honnas cBsi3p

64 BanenTHOCTB M cTenieHs okucienus. [IpaBuiia onpeneneHus cTeneHen OKUCICHUs

65 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIH

66 O0600611eHre 1 cucTeMaTH3aIMs 3HAHHI TT0 TeMaM « XuMudeckasi cBsi3b. CTpoeHue
BELIECTBA»

67 Konrtponsnas padora no remam Ne 4 «I13 u I1C JIUM. Ctpoenue aroma. Xumuyeckast

CBA3b. CTpOCHI/Ie BCIICCTBaA»

68-72 moBTOpEHHE.




9 KJIACC

No No Tema ypoka Cpoku mpoBeaeHusl,
ypoKa | ypoK naboparopHas pabora
aB
TEME
[ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca § Kiacca U BBEJICHUE B Kypc 9
KJiacca (74acoB)
| | XapakTepucTuKa XMMUYECKOI0 AJIIEMEHTa Ha OCHOBAaHUH €T MOJI0KEHHUS B
IIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[. 1. Menneneesa
XapakTepucTUKa XUMUUYECKOIr0 3JIEMEHTa HA OCHOBAHHMH €T0 MOJI0KEHUS B
) ) MEePUOIUYECKON cucTeMe XumMuieckux anemeHToB Jl. . Menneneesa
[TepexoaHble 37IEMEHTHI
3 3 JI/p Nel.Ilonyuenue
THAPOKCH/IA IIMHKA U
HCCJIEIOBAHKE ETO
[Teproanueckuii 3aK0H U NEPUOANYECKAS] CUCTEMA XUMUYECKUX SJIEMEHTOB CBOMCTB
. . Menneneena
4 4
CBoiiCcTBa OKCUJOB U OCHOBAHHUU B CBETE TEOPHUH IEKTPOIUTHUECKON
JUCCOLIMAIIMU U TPOLIECCOB OKUCIIEHHS — BOCCTAHOBJICHUS
5 5 CBoiiCcTBa KUCIIOT U COJIEH B CBETE TEOPUU DIIEKTPOITUTHUECKON
JUCCOLIMAIIMU U MTPOLIECCOB OKUCIICHHSI - BOCCTAaHOBJICHUS
6 6 Konrtponsnas pabora Nel Ha noBropeHue




10

11

12

Tema Nel.

Merasuisl (14 yacosB)

ITomoxeHre MeTaJIOB B HGpHOI[PI‘-IGCKOfI CHUCTEMEC XUMHUYCCKUX 3JICMCHTOB
1. . MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3NYECKUE CBOMCTBA
METAJUIOB

XHUMHUYECKHEe CBOMCTBA METAJIJIOB

CnnaBel 1 UX CBOICTBa, 3HaueHHe. Kopposus MeTanioB u crnocodbl 60psObI
C Her

MeTtamisl B npupoaec n 06H_[I/Ie CIIOCOOBI KX IMOJTYYCHU

OO61mas xapakTepuCcTHKa AIEMEHTOB TJIaBHOM nmoArpynmsl [ rpymnmst

COC,Z[I/IHCHI/ISI MICJIO0YHBIX MCTAJIJIOB

JI/pNe2.0O3HakomIIeHHE C
o0Opa3iamMu MEeTaLIOB

JI/pNe3.BzaumoeiicTBue
METaJUIOB C PaCTBOpaMH
coJIeH M KHUCJIOT

Jl/p Ne4.O3nakomiieHue ¢
o0pa3iaMu IpUPOTHBIX
COCIMHEHMIL: a) HAaTpus, 0)
KaJIbLIMs, B) aJIFOMUHMUS, T)
Keresa




13

14

15

16

17

18

19

20

21

10

11

12

13

14

OO011as XxapakTepuCcTHUKa AIEMEHTOB II1aBHOW noArpynims! Il rpymisl
CoenuHeHHs 1eI0YHO3EMEIbHBIX METAIIIOB
ANIOMHHUH, ero (U3NYEeCKHUe U XUMUYECKHE CBOMCTBA

CoenmaeHns aJTFOMUHUI

>K6J'I630, €ro (I)I/I3I/I‘IGCKI/IG 1 XMMHUYECKHE CBOMCTBA

I'enernueckue psaasl xxenesa (1) u xenesa (I1I)

O06o01enre U cucTemMaTu3alus 3HaHUW. Perienue 3a1a4 Ha onpe/eNieHre
BBIX0/1a POAYKTA PEAKIIUN

Kontponbnas padora Ne2 mo teme «MeTtamibn

JI/pNeS Ilonmyuenue
TUAPOKCH]IA ATFOMUHUS U
€ro B3aUMOICHUCTBUE C
pacTBOpaMH KUCIIOT U
IeJI0uen

JI/pNe6.KauecTBeHHBIE
peakuuu Ha xkene3o(1l) u
xene3o(11D)

Tema No2. IIpakTukym Nel.

CBoiicTBa METAJIOB M MX coeanHeHuit (3 yaca)




22 [Tpaktrueckas padora Nel. «OcyIiecTBICHUE IEMTOYKA XUMHUYECKUX ®

MpEeBpaIeHUI METaJLIIOB)

[Ipaktuueckas padora Ne2. «IlomyueHue u CBOMCTBa COeIMHEHUN
23 ®

METAJLIOBY

[TpakTuueckas padora Ne3. «PernieHue skCiepruMeHTaIBHBIX 3a7a4 Ha
24 pacno3HaBaHUE U MOJYyUYEHUE BEIIECTBY» ®

Tema Ne3.

Hewmerannbi (23 yaca)
25 OO6m1as xapakTeprucTUKa HEMETAIIOB
26 Bonopon
27 OO01mas xapakTepuCcTUKa rajloreHOB
28 Baxneimue coeuHEHNs TaIOTeHOB JI/pNe7.KauecTBeHHas

peakuus Ha XJIOpUA-UOH
29 Kucnopon
30 Cepa, e€ puznvecKue 1 XMUMUIECKHE CBOWCTBA
L. JI/pNe8.KauecTBeHHas
31 Oxcunsi cepol (IV u VI). Cepnas kucnora u e€ cBoiicTa
peaxius Ha cynb(aT-uoH

32 A3OT 1 ero CBOMCTBa
33 AMMMaK 1 €ro CBOMCTBa

JI/pNe9.PacnioznaBanue




34

35

36

37

38

39

40

41

42

43

44

10

11

12

13

14

15

16

17

18

19

20

Conu aMMOHHS, UX CBOMCTBA

A30THAsI KUCJIOTa U €€ CBOMCTBA

Counn a30THOM M a30THCTON KUCIIOT. A30THBIEC yI00pEHHUS

®docdop, ero puznUEcKre 1 XUMUIECKIE CBOMCTBA

Coenunenue pochopa

Vrnepoz[, €ro (I)I/I3I/I‘IGCKI/IG 1 XMMHYECKHE CBOICTBA

Oxkcunel yraepoaa. CpaBHeHUE (PU3MYIECKUX M XUMHUYECKHX CBOHCTB

YroapHasg KUCIIOTa U €€ COJIN

Kpemuuii, ero pusnueckrue u XuMuyeckue cBoicTBa

CunnkaTHas MMPOMBIIIJIICHHOCTD

Pemenue pacu€THbIxX 3a1a4

COJIEM aMMOHUS

JI/pNel0.ITomryuenne
YIJICKUCIIOTO ra3a v ero
pacrio3HaBaHHe

JI/pNel1.KauectBeHHas
peakius Ha KapOOHAT-HOH

JI/p Nel12.0O3nakomieHue ¢
MPUPOJHBIMH CHIIUKATaMU

JI/p Ne 13.03nakomieHune
C IPOYKTaMHU
CUJIMKAaTHOM
MIPOMBIIIJIEHHOCTH




45 21 Pemenue pacuéTHbIX 3a1a4
46 22 O06o001IeHNe U CHCTeMAaTH3alus 3HAHUI
47 23 KonTponbnas padorta Ne3 no reme «Hemeramib
Tema Ned. TTpaktukym No2.
CBoiicTBa HEMETAJUIOB U X coeIMHeHmH (3 yaca)
48 1 [TpakTueckas padota Ne4. Pemienue skcriepuMeHTAIbHBIX 3aa4 110 TEME ®
«IToxarpymma kucaopoaa»
49 5 [TpakTiueckas pabota Ne5. Pemienne skcriepuMeHTaNbHBIX 3aa4 M0 TEMe ®
«[Toarpynmsl a3ota u yriaepoa»
[Ipaktuueckas padora Ne6. «Ilomyuenue, coOupanue u pacrio3HaBaHUE
50 3 Tra3oB» ®
Tema NoS.
Opranuyeckue coenunenus (109acon)
51 1 [Ipeamet oprannueckoit xumuu. CTpoeHUE aToMa yriaepoaa
52 2 [IpenenbHbIE YIIIEBOAOPO/IbI — METAH U 3TaH JI/pNel4.M3rorosnenue
MOJIETIEN MOJIEKYJT
YTJIEBOAOPOAOB
Hen TILHBIC YTJICB bI — STHJICH .
33 3 clipeie € YIJICBOZIOPOJIBT — STHIIC JI/pNel5.CaoiicTBa
54 4 [ToHsTHE O TPEAENbHBIX OAHOATOMHBIX CIUPTax. [ uuepun [MHNepHHa




55 5 O1HOOCHOBHBIE TIPEIebHBIC KAPOOHOBBIE KMCIIOTHI HA PUMEPE YKCYCHOU
KHUCJIOTBI
Peakuus stepudukany u HOHATHE O CIOXKHBIX dhUpax
56 6
Kupsbr
57 7
[TonsiTre 06 aMUHOKHCIIOTAX U OenKkax. Peakinu moMMKOHACHCAIH
58 8
[TonsiTre 06 yrieBomax
59 9 JI/pNel6.B3anmoneiictBue
TJIIOKO3BI C THUJIPOKCHIOM
menu(Il) 6e3 HarpeBaHus
Y TIpU HAarpeBaHUU
JI/pNel7.B3aumopneiictBue
Kpaxmajsa ¢ HOJ0OM
60 0 O6o0menue u cuctematusanus 3Hanuid. KonrponbHas padora Ne4 mo teme
1
«Oprannueckue coequHeHus» (25 MUHYT)
Tema Neb
O00011eHNe 3HaHNI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI (84acoB)
61 1 ITepuoauueckuii 3aK0H U MEPUOINYECKAsE CHCTEMAa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa
6 5 Tunbel XUMUYECKUX CBA3€H U THUIBI KPUCTAITUTMYECKUX PEIIETOK




63

64

65

66

67

68

Knaccugukarus XuMHUECKUX peaKui

Merassl 1 HemeTauibl. ['eHeTnyeckue psiibl

Oxcuibl, THAPOKCU/IBI (OCHOBAHHUS, KUCIOTHI, aM(OTEpHBIE TUAPOKCHU/IBI)
Comu

Hrorosas koHTposabHas padoTta NeS

Nrtoroseiit ypok













YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI 1JISA YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET






