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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHMsl, MPEACTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
M C Y4Y4€TOM KOHLEMNIMH TMpenojiaBaHusi ydeOHOro mpeaMera «XUMHUS» B
oOpasoBaTenbHbIX opranuzamnusax Poccuiickoit @eaeparuu.

[Iporpamma 1o xuMuM NaéT MPECTABICHUE O IENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCIHMTAHHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTrO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE IpeIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpelesieHe ero Mo KiaccaM M CTPYKTYPUPOBAHHE IO
paszienaM M TeMaM MOpPOrpaMMbl MO XHMHH, OMNPEEIseT KOJIUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEePUCTHKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOTrO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeaAesisieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUI K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE IIeJIel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JIEATETLHOCTH OOYyYalolerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHWE XWMHH CIIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poJib WrpatoT (QopMUpyeMble XUMHUEWH MPECTABICHUS O B3aWMOIPEBPAIICHHIIX
PHEPIrUM M 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUs rio0aibHBIX
npo0ieM yCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUS |
dbopMHpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 00111eH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4JaromMxcs, HaBBIKOB HX CAMOCTOSITENIBHOW  Y4e€OHOW  JEsTEeNIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPO/Ibl U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUHU ECTECTBEHHO--HAYYHOU rPaMOTHOCTH O0yYarOIINXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBiieHHs B OOYyYEHMM XMMHHM OOECHEUYMBAIOTCS CHELU(PUKON
COIEepKaHUS  yuyeOHOro  MpeaMeTa, KOTOPBIA  SABISAETCS  MEAArOrHYecKu
aJlaliTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HayKH XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNH XUMHUU, OCHOB
HEOPraHWYEeCKONM XHUMHUU UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUH
OPraHUYECKON XUMUHU.

CtpykTypa coiepkKaHus MPOTpaMMbl MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja K €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMUYECKOU
peakiuu. OOe STH CHCTEMBl CTPYKTYpPHO OPTraHHM30BaHbl IO MPUHIIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUMN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHU O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3U;

— TMpeICTaBlIeHUA 00 JIEKTPOJUTUYECKONM NHCCOUMALMUA BELIECTB B
pacTBopax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATENHHO OT OJTHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHAS (PYHKIIMN OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOIO MPUMEHEHHSI ¥ TIOJyYEHHS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CHOCOOCTBYEeT  (HOPMHUPOBAHUIO
IIPEJCTABJIECHNUS O XUMUYECKON COCTABIISAIOLIEH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOTO OTHOWIECHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHWA B Hayke. V3ydyeHrne XMMUH NPOUCXOAUT C MPUBJICYCHUEM 3HAHMUN W3
paHee M3y4YEeHHBIX YUeOHBIX mpeamMeToB: «Oxpykawomuii Mupy, «buomnorus. 5—7
Kiacce» U «dusuka. 7 knacey.

[Ipy wW3yyeHHH XHUMHHM MPOUCXOAMT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKOM HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEeATENbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBIL. 3ajayua
y4e0HOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNH —
BaOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJTO0KEHUMN, JOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOT0 XapaKTepa, si3blka HAyKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHUYECKUX PEAKIUH, B
(bopMHpPOBaHUU U PA3BUTUU MMO3HABATEIHHBIX YMEHUI U UX TPUMEHEHUH B Y4eOHO-
MO03HABATEIILHON M y4eOHO-UCCIIeIOBATEILCKOM JAEITeTbHOCTH, OCBOCHUHU MPABHUII
0e30macHoOro ooparieHus ¢ BeIeCTBaMH B TOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHHs BaKHOE
3HauYeHUEe MPUOOPENH TaKHUe IeJd, KaK:

— (dopmupoBaHHe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4ecKoe MpuoOIleHue
oOy4Jarommxcss K CamMOCTOSATEIbHOM MO3HABATEIBHON JEATEIbHOCTH, HAay4YHBIM
MeTOoJaM TMO3HaHMs, (HOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecredeHue yCIoBU, CITOCOOCTBYIOIMIUX MTPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITA Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JIEATEIBHOCTH,

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAyYHOMU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHHHA OOBICHITH W OIEHUBATh SIBJICHUS
OKpY>KaIoIIer0 MHUpa, WCIHOJb3ys 3HAHUS U OIBIT, MOJyYCHHbIE MPU H3yUYECHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSTEbHOCTH;

— (QopmupoBaHue y OOydyaroUMxcs TYMaHUCTHUYECKUX OTHOIIEHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM i1 BBIPAOOTKH IKOJOTHYECKU
1EJIeCO00Pa3HOro TOBEAEHUS B OBITY M TPYIOBOH JEATEIBHOCTH B UEIIX
COXpaHEHUS CBOETO 3/I0POBbs I OKPYKAIOUIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOCHHsS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpodUiis M HANMPABIECHHOCTH JajJbHEHIIETO
oOyueHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YUECHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero obdpa3oBanus, cocrabisger 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJEPXAHME OBYUYEHUA



8 KIIACC

IlepBoHayajibHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HU YETOBEKAa. XMMUSI B CUCTEME HayK.
Tena u BemiecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToHax MO3HAHUS B XUMUU. UHCThIE BEHIECTBA M CMECH.
Crioco0nI paszjeneHus: cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

KommuecTBo BemiectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl M 4YHCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCIUHECHUMU.

Pu3NYeCKUe U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Kiaccudukarus
XUMUYECKUX PEeaKIui (COeTUHEHNs, Pa3I0KEHUs, 3aMEILICHHs], OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboOThl B JTaOOpaTOpUu M
npuéMamMu o0palleHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3yUCHUE U OMHMCAHUE
¢bu3MYecKuX CBOWCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IMJIaBJIEHHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJbI) U XUMUYECKUX (FOPEHHE CBEUHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SBJICHUM, HAOMIOACHUE U
ONKCAaHKWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX PEeakKIuil (pasiiokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUJOM Oapusi, pa3ioKEHHUE THUIPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aUMOICHCTBHE Kejie3a ¢ pactBopom cos meau (11),
W3Y4YEHUE CIOCOOOB DPAa3fCICHHUs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (PrIbTpoBaHUE,
BbINIApUBAHUE, AUCTHILIIALMA, XpoMaTorpadus, MPoBEJCHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIECHWE W  ONHWCAaHWuE  PpPe3yJIbTAaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE MOJICJIE MOJIEKYJI
(ILIapoCTEePKHEBBIX).

BaxHeilune npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucnmoposa — 3jeMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoga B Tpupoje, (HU3MUYECKHE B XUMUYECKHE
cBoictBa (peakinuu ropeHus). Oxcuabl. [lpumenenune kuciopoga. CrocoObl
MOJIy4YEeHHUs] KHCIOpOJa B Ja0opatopud H MOpoMblIIeHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.



TernoBort »hdexT XUMHUECKOW peakluu, TEPMOXUMUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEeaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/lyXa, yCWJICHHE TapHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemenT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B Ipupoe,
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CITOCOORI ToTydeHusl. KucmoTsl
Y COJIN.

MomnspHbIii 00bEM ra3oB. Pac4€Tsl M0 XUMHUYECKUM YPaBHCHHSIM.

@dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputenb. PacTBOpBI.
HacebllieHHbIE M HEHACBIIMIEHHbIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BEMECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponbe pacTBOpOB B mpuposie M B XKU3HU 4desnoBeKka. KpyroBopot BoAbl B Ipupoae.
3arpsA3HeHne NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpazyromue. Homenkmarypa okcuaoB. DHU3NMYECKHE W XUMUYECKUC
CBOMCTBa OKCHUJIOB. [losrydeHrne oKCuIo0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHnil. PU3MYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. dusundeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydenue KUCIOT.

Conu. Homenknatypa cosieil. @U3M4ECKUE U XUMHUYECKHE CBOWMCTBA COJICH.
ITomyyenue couei.

['eHeTnueckas CBSA3b MEKY KJIAaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpoAa B BO3yXe, MOIYyUYCHHUE,
coOupaHue, paclo3HaBaHUE U U3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHHUS U
MpeKpanieHus ropeHus (moxkapa), 03HakoMJIEHHE ¢ 00pa3aMu OKCHUJIOB U ONTMCAHUE
WX CBOWCTB, TOJyYeHUE, COOMpaHHWE, PACMO3HABAHWE W W3YUYCHUE CBOMCTB
BOZIOpO/ia (TOpeHue), B3auMo/ieicTBre Bogopoa ¢ okcugaom meau (1) (BozmoxkHO
UCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOEHUE 00Pa3I0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, ucciaegoBaHHEe OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJABI C MeTaulaMH (HaTpUEM U
KaJbliieM) (BO3MOXXHO HCIOJIb30BaHME BHJIEOMATEpPUANIOB), HCCIEIOBAaHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PACTBOPAaX KUCIIOT U LIEJIOYEH, N3YUEHNE B3aUMOACHCTBUSA



okcuna meau () ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C METaUIaMH, peaKui
HEWUTpaIu3aluy, IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHME OJHOIO
MeTaJljla IpYyTUM U3 paCcTBOPA COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TEME
«BaxHelme K1acchl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanyecknin 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemeHTOoB /. W. MenpgesneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBSA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHbIC PEAKLIHHU

[lepBble TOMBITKH KIAacCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJllbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIE OKCHIbI
Y TUAPOKCHUBI.

Ilepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Menneneena. Kopotkonepuoinas u jiuuHHonepuoaHas popmel [lepuoanueckoit
cucrembl xumuueckux osyemeHtoB J[. M. Menneneesa. Ilepuonsl M rpyImsl.
PuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenaeneeBa. XapakTEepUCTUKA XUMHYECKOIO
AJIEMEHTA T10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XWMHMUYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U Pa3BUTUA Haykd W mnpaktuku. . M. MeHnneneeB — y4€HbIN U
I'PaKIaHMH.

Xumuueckass cBsA3b. KoBanmeHTHas (MoOJsipHast M HEMOJSPHAs) CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJAEHCTBHE
IMAPOKCHAA LMHKA C pacTBOPAMM KHCIOT M IIEJIOYEH, ITPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOIINX — IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropenue, peakiiiy pazioKeHUs], COSTUHEHU).

Mescnpeomemmuoie ceasu

Peanmusanus MeXNpeIMETHBIX CBS3€M IpU W3YyYEHMM XHMHMHM B 8 KJlacce
OCYIIECTBIISICTCSl 4Yepe3 MHCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TAK U MOHATHUM, SABJIIIOIIMXCSA CUCTEMHBIMU U1 OTAEIBHBIX [PEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO0mue ecTeCTBEHHO--HAYUYHbIE TIOHATHS: HAYYHBIN (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukanusi, MEepUOJUIHOCTh, HAOIIOEHNE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

du3uKa: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIBI,
pPaMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUYCCKUN 3apsjl, BEIIECTBO, TEJIO0, O00BEM,
arperaTHOe COCTOSIHME BeIeCTBa, Tra3, (U3MUECKHUE BEJIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIa€MbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMUMH4YeCKasi peaKIus

[Tepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KUIHS, KAIBIUA U UX COCTUHEHHUIN
B COOTBETCTBUU C IIOJIOKECHHEM DJJIEMEHTOB B llepuomnueckor cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHUYECKOW CBA3U. THUMB KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIWYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIONIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
W3MEHEHUIO CTETICHEH OKMCICHUS XMMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U dHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstne o karamuse. [loHsTre 0 xumudeckom paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUWH M TOJIOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEaKLUU. CocraBieHue  ypaBHEHUH

OKHUCIUTCIBbHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM  MCTOZAA
SJICKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHNW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMHUYeCcKoil cBsizu. CteneHs auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cioBusi MPOTEKAHUS PEeAKIIUd HOHHOTO OOMEHa,
IOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAIIUH.
KauecTBeHHbIE peakuyu Ha HOHBL. [IoHATHE O TUAPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYeCKUX
BEILIECTB — META/NIOB UM HEMETauioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(X7opuaa HaTpus), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPOIPOBOJAHOCTU
pPacTBOPOB BEIIECTB, MTPOIIecca AUCCOLMALIMU KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), MPOBEJCHHUE OIBITOB, HWILIIOCTPUPYIOMINX
NpU3HAKK TIPOTEKAaHWsI peakIuii WOHHOro oOmeHa (oOpa3oBaHHME OcCaiKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHME BOJIbI), OMNBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pEAKINil (FOpeHue, peakiuu pas3lioKeHUs,
COCIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIINil Ha MOHBI, PEHICHUE YKCIIEPUMEHTATBHBIX 3a/1a4.

Hemertanibl U MX coeIMTHEHUA

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa (B3auMOIEHCTBUE
C MeTajllaMH, HeMeTaJjlaMH, wLienoyamu). Xiaopooaopod. CossiHas KHUCIOTa,
XUMHYECKHME CBOWCTBA, IIOJIydyeHHE, IpuUMeHeHue. JlencTteue Xxiuopa W
XJIOPOBOJOPO/A HAa OpraHU3M 4eJIoBeKa. BakHelIre XJIOpHUIbl U UX HaXO0XKIEHUE B
MIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue u (hU3MYECKHE CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMU4Yeckue cBorcTtBa. OKCHIBI CEpbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3nUecKue U XMMUYECKre CBOMCTBA (0011IHe KaK MPeCTaBUTENs
KJlacca KUCJIOT M crneurduueckue). XUMHUUYECKUE PEaKlMH, JIEKAIUe B OCHOBE
IPOMBIIUIEHHOIO CHoco0a IMOJYy4YeHUs CEpHOW KuciaoTel. [IpuMeHeHue cepHou
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peaklus Ha CyJb(haT-uoH.
Haxoxnenue ceppl U €€ COEAMHEHUN B MpUPOAE. XUMHUUYECKOE 3arps3HEHUE
OKpY’Karolleld Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.



OO6mass xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETNIEHU OKHUCICHUs. A30T, pacIpOCTpPaHEHHE B MPUPO/IE,
bu3nYecKue U XUMHYECKUE CBOMCTBA. KpyroBopot azora B mpupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TOJy4YeHHE U IpuMeHeHue. Coar aMMOHUS,
X QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ TOoJydyeHHe, QU3NMUYECKUE U XUMHUYECKUE
cBoiicTBa (0OImMEe Kak TMpeJACTaBUTENS Kilacca KHUCIOT U  CrhenuduiecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHMSI B KAYECTBE MUHEPATIbHBIX Y I00pEHUIA.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIICH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIM, 3arpsA3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, amIOTpONHBIE
moaudukamuu docdopa, Guznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, GusruecKue U XMMHUYCCKHE CBOWCTBA, MOJTYyYCHHUE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATBHBIX YI00OpEHUH.

OO6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIE CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOITHBIC MOTU(DUKAITNH,
pacnpocTpaHeHue B NpUpoje, PU3NYECKUe U XUMUYECKUE CBOMCTBA. AncopOius.
Kpyrosopor yriepona B mnpuposae. Oxcuibl yriepona, Ux (U3HYECKUE U
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTaHU3MBI, TIOJyYCHHUE U
NpUMEHEHHE. DKOJOTHYECKUEe MPOOJIeMbl, CBA3aHHBbIC ¢ okcuaoM yriepoaa (1V),
rUNOTe3a TI00ATIbHOTO MOTEIJICHUsI KIMMaTa, NapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U e€ coiM, WX (Pu3nyeckue W XMMHUYECKHE CBOWCTBA, TOJNYyYCHHE W
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO31CTBE.

[TepBoHAYaTBLHBIE TOHATHS 00 OPTaHWYECKHUX BEIIECTBaX KaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIMIIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJAOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTh),
MPOAYKTHl WX MepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BXKHBIX BEIIECTBAX: KHUpaX, OeKax, yriieBojgax — U uX
poii B OJKM3HM UEJOBEKa. MaTepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCITMHCHUU.

KpemHnii, ero ¢usnueckne ©W XUMHYECKHE CBOMCTBA, TOJNYyYCHHE W
npumeHeHnue. CoeMHEeHHs KpeMHHUS B ipupojie. O01ue nmpeacTaBieHus 00 OKCHie
kpemaus (IV) u kxpemaueBor kuciote. CHIMKATHI, UX MCIOJIb30BaHUE B OBITY, B
MPOMBITIUICHHOCTH. BakHeHIe CcTpoWTeNbHBIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IIEeMeHT, OeToH, kene300eToH. [IpobmeMbr 0e30macHOTO  WCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B TTIOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumMenm:

M3yueHHE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MIPOBEICHNE KAYeCTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKaIKUEe (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEOUHEHH (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJICHHUE ¢ 00pa3IaMu XJIOPUIOB (TaJIOTeHUI0B), O3HAKOMIJICHHE ¢ 00pasiaMu
ceppl U €€ COENUHEHUSMU (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOJII0JIeHKEe TIpoliecca 00YTIMBaHUs caxapa MoJi JelCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YyYEeHNE XUMHUECKIX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KaueCTBEHHOW PEaKIMu Ha CyJb(aT-uoH u HAOIIOCHHE TTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKMMH CBOMCTBaMHU a3oTa, ¢ochopa U uUx
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BUJICOMATEPHUAIIOB), 00pa3iaMyi a30THBIX
u (ocopHbIX yIOOpeHUM, moyueHue, coOupaHue, pacrio3HaBaHUE U U3y4YEHUE
CBOMCTB aMMMaKa, MPOBEJACHUE KAYECTBEHHBIX pEAKIUA HA HOH aMMOHHUS U
dbochar-noH W U3yYEeHHE TIPU3HAKOB WX TNPOTECKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBHI C MeJbl0 (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3y4YEHUE MOJIeJIed KPUCTAUIMYECKUX PEHmIETOK aiMasa,
rpadura, dymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOITMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM NIPOTHUBOra3a, IOJIyYEHUE,
cobupaHue, paclio3HaBaHUE M U3yYCHHUE CBOWMCTB YTJIEKHCIIOrO Ta3a, MpOBEJACHUE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT M CUJIUKAT-UOHBI U M3YUECHHE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BakHeWIlne HeMeTajlbl U HX
COEIUHECHUSD.

MeTasibl 4 UX COeTUHEHMSI

OO6mias XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux nosioxkeHus B llepuommueckor cucreme xXumuuyeckux ssemeHtoB [, .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTaJioB. MeTaminueckas CBsI3b U
METAJUIMYECKas] ~ KpUCTA/UIMUECKass  pelmI€TKa.  JJIEKTPOXUMUYECKUH Pl
HaIpspKeHU MeTauioB. dusznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO01mue
crocoObl TosyueHusi MmetauioB. [loHsTHE O KOppo3uM METaJUIOB, OCHOBHBIE
CTHIO0COOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpoH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTaspl: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHX
anemeHToB /. 1. Menaeneesa, CTpoeHHME MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kaiaus). OKCUIBI U
TUAPOKCUABI HAaTpusi U Kaius. [IpuMeHeHHe MIeNIOYHBIX METaNIOB M HX
COEIMHCHUM.

[IlemoyHO3EeMENbHBIE METAUIbI MAarHUA W KaJbLMK: TMOJIOKEHHE B
[Tepnoanueckoit cucreMe xumuueckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJIeHUE B npupoae. Ouzndecknue 1 XUMUUIECKUE CBOMCTBA MarHus U



Kanblys. BaxkHeinme coeiuHeHUs Kablusl (OKCUI, TUAPOKCHU/I, COJIN). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ yCTpaHEeHUSI.

AJtoMuHUN: TIoso)keHue B [leproinueckon cCUCTEME XMMUYECKUX 3JIEMEHTOB
. W. MenzaeneeBa, CTpOE€HUE aToma, HaxOXIeHHUE B Ipupone. Dusndeckue u
XUMHUYECKUE CBOMCTBA alOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHIA U TUIPOKCH]IA
ATIOMUHUSL.

Keneso: monoxenue B [leppoanyeckon cUCTEeME XUMUYECKHUX JIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXJeHHWE B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kee3a. OKCUIbl, TUAPOKCUIBI U cou xkenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, M3yYE€HHE  PpE3YyJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEWUCTBUS OKCH[A
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJBI, IIpOLECcCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJACOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMil HA MOHBI: MarHus, KaJIbLKs, aTIOMUHUS, [IMHKa, jxkere3a (1)
u xenesa (Ill), menu (Il), HaGmoneHne u omnucaHue MPOIECCOB OKpaIlMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAITIOB), CCIIEAOBaHNE aM()OTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4 1o teme «Baxuelmue
METAJJIbl U X COCTUHECHUS.

XUMHA M OKpPYKAKOLIasA cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM JXKU3HM YelIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuii B ObiTy. IlepBas momoris npu
XUMUYECKUX 0KOTrax U OTPABIICHHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeipl (MpeaenabHasi 0MmyCcTuMas
KOHIIEHTpalus Bemlects, nainee — [1/1K). Poiap Xxumuu B penieHnu 3K0JI0rM4eCKUx
pooeMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIJIaBbI METAJIOB, MOJIUMEPHbBIS
MaTepualbl).

Mescnpeomemmuoie ceasu

Peanmusanus MeXNpeIMETHBIX CBs3€M INpU W3YyYEHMM XMMHMU B 9 Kitacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIHUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOT O IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKAIMs, TEePUOAUUYHOCTh, HAOIIOICHHE,
OKCIICPUMEHT, MOJCIMPOBAHNE, H3MEPCHHUE, MOJICIb, SBIICHHUE, ITAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3znka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUIN 3aps, IIPOBOTHUKH,
MOJIYITPOBOJTHUKY,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJUITMUECKast
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHS, KOCMHUYCCKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocunTes, npixanuwe, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOITaeMbI€, TOIJTUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS IPOTPaMMbl OCHOBHOTO OOLIETo
oOpa3oBaHus JOCTUralOTCsl B XOJie OOy4YEeHHMs] XMMUU B €AMHCTBE YYEOHOW U
BOCIIUTATEIbHON JESATENIBHOCTH B COOTBETCTBUH C TPAJULIUOHHBIMH POCCHUICKUMU
COLIMOKYJIBTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPUHSATHIMH B
o0miecTBe MpaBWIaMM M HOPMAaMM IOBEIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pPE3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpPHUEHTALMA U
paclIMpeHne ONbITa AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMoOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAay4YHOMY HAcCJeUi0, MOHMMAHMsS 3HAYEHUS XUMUYECKOHM HAyKW B JKHU3HU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMAIMEN O
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U OOIIECTBA;

2) rPaskKIaHCKOT0 BOCTIUTAHUS:

NPEACTABICHUS. O COLMAIBHBIX HOPMax MW TMpaBUaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYIHMX  BHAAX
JeSATEbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBIMIOJJHEHUM Y4€OHBIX, I[O3HABATEJbHBIX 3aJa4, BBIIOJHEHUM XUMHUYECKUX



HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHIMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCE ITON YUEOHOMU 1eITeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TIOBEJCHUE W TOCTYNKH CBOMX TOBAapHUIICH C IMO3WIIMM HPABCTBEHHBIX M
MIPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIICICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHYECKHE TIPE/ICTABICHUS O BEIIECTBE M XWMHUYECKOW DPEaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIIHNE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHs TPUPOJBI, B3aMMOCBSI3SX YeEJIOBEKa C
MPUPOJHOM CPEJION, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBHI, HANIPABJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHHM 10
XUMHUHU, HEOOXOIUMBIE il OOBSICHEHHS HaOII0aeMbIX MPOIECCOB U SIBICHUMH,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl € Y4YeOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYPOH, MOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO W TO3HAHUIO, JH0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpAa3OBAHMIO, MPOEKTHOW M HCCIEI0BATEIbCKON
JEATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYy4YCHUS B
JlaTbHEHIIEM;

4) popMHUpOBaHUS KYJBTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCHEACTBUU U
HETMPUATUE BPETHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypECHHS),
HEOOXOMMMOCTH COOJIONIEHUS TIPaBWJI OE€30MacHOCTH TMPU  OOpalieHu:H C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNIbHON KU3HH,

5) TpyA0BOr0 BOCIIHTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHHIO MPOQECcCUil U Tpyia pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOH EATETLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUsT  TNPEIMETHBIX 3HAaHUM 1O  XUMHH, OCO3HAaHHBIA  BBIOOP
WHIUBUTYyUTBHOW TPACKTOPUHU MPOAOIIKEHUS 00pa30BaHUs C YUETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEenrHo npodeccuoHaIbHON AesTEIBHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHANBHON CPEJIE;

6) 3K0J10rM4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOE KaK HICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHMMAaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS



npaBuiI 0€30MaCHOTO MOBEJCHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CHUTYaIIUX,
YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH NPUMEHSATHh 3HAHUS, TOJy4acMble MPU M3YYCHHH XUMHH, IS
pEIIeHHS 3a/1a4, CBA3aHHBIX C OKPYKAIOMIEH MPUPOITHON CPEOn, IS TIOBBIIICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOoOJIeM M TMyTell UX pelieHus MOCPeACTBOM METOJO0B XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHKATHBHOW U COIMATBHOMN TIPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATbDI

B cocraBe MerampeaMETHBIX pPE3yIbTAaTOB BBIICISIOT 3HAYMMBIC IS
dbopMHpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHII,
rumnote3a, (akT, cucTremMa, IMPoIecc, JSKCICPUMEHT | Jpyroe.), KOTOpbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIE), KOTOpbIE 00€CIeurnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
NESATETHHOCTH.

ITo3naBaTebHBbIE YHUBEPCATbHbBIE YUeOHbIE 1eilicTBUS

ba3oBble jioruyeckue AeiicTBUA:

YMEHHUS HKCIOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUU: PacCKPhIBATh CMBICI XUMHUYECKHUX IMOHATHH (BBIACIATh MX XapaKTepPHBIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C APYTMMH TIOHSATHSMH), UCIOIB30BATh
MOHATHS NIl OOBSICHEHUS OTJCIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3UM MEXKIYy OOBEKTaMHU H3yYCHHS,
CTPOHTH JIOTUYECKUE PacCyX ACHUs (MHAYKTHBHBIC, ACIyKTUBHBIC, 110 aHAIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TIPUMEHITh B TIPOIECCE IMO3HAHWUS TOHATUSA (MPEIMETHBIE U
MeTarpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEITH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJIEIHHBIC MTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI DJEMEHTAa), XUMUYeckas QopMyna W ypaBHEHHUE
XAMHYECKON peakinu — MPU PEIIeHUN Y4eOHO-TIO3HABATEIbHBIX 3aja4, C YUYETOM
ATUX MOJETBHBIX TPEJCTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHSI B M3yUaEMBIX TMPOIIECCAX U SBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



yYMEHHE HCIOIb30BaTh MOCTaBJICHHbIE BONPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAaHMs, @ TAKXKE B KAUeCTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpPETEHNE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YUYEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENHLHO MPOTHO3UPOBATh €0 Pe3yJsbTar, (OPMYIUPOBATH 0000IIEHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHHE BbIOMpaTh, AHANM3UPOBATH WM HWHTEPIPETUPOBATH WH(OPMALUIO
pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS, MOIYyYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIOMyJISIpHAs ~ JIUTEpaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OILEHUBATH IMPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHATh Pa3IUYHbIE METObl M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpMallMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBbIX U MO3HABATEIbHBIX 3aJ]a4 ONpPENEIEHHOTO THIIA, TPUOOPETEHUE OMbITA B
o0acTi  WMCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BaHUS PA3TMUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMAIbHYIO OpMY MpeACTaBIeHUs HHPOPMaLUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOKHBIMU CXEMaMH, JharpaMmMaMu,
apyrumu ¢popmMamMu rpaduKu ¥ ©X KOMOWHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W AaHAIM3UpoOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEI0BATENBCKONU JEATENBbHOCTH MH(MOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HAa COCTOSHHE OKPY>KAIOLIEH NPUPOTHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiiCTBUSA:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Tuanora u (W) IUCKYyCCUH) O CYIIECTBY
oOcyxmaeMoll  TeMmbl, (OPMYITUPOBATH CBOU NPEUIOKECHHS OTHOCHUTEIHHO
BBITNIOJIHEHMS MTPEATIOKEHHON 3a/1a4H;

YMEHHUSI  TPEJACTaBISATh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATEIBHOM
JESATEIPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JieNaTh MPE3CHTAIUI0
pPEe3yIbTATOB BBHIMOJHEHHUS] XMMHYECKOTO SKCIIEpPUMEHTa (J1a0OpaTOPHOTO OIbITa,
71a060paToOpHOI pabOTHI MO MCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
NO3HABaTEeIbHOM M HUCCIIEOBATEIbCKOM  JIEATENbHOCTH TpPU  PELICHUU
BO3ZHMKAIOIIMX TpPOOJeM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTrJIacOBaHUS
no3uIuii (00cykneHus, oOOMEeH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHAIUS



COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpUTEpUEB II0 OLEHKE KadyecTBa
BBITNIOJTHEHHOM pabOThI U JpyTHeE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIEe 1eHCTBUSA:

YMEHUE CaMOCTOSATENIbHO ONPENENsITh LENH JAEATeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNHHOCTD, BBIOUPaTh Hanbonee d3(ppeKkTuBHBIE CIIOCOOBI pelieHrs Y4eOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSTEIBHO COCTABJISATh WIH KOPPEKTHUPOBAThH
MPEUIOKEHHBIA aJITOPUTM  JICMCTBUM MpPHU BBINOJHEHUM 33JaHUl C Y4ETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLMUSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pPE3yJbTaTa 3asBICHHOM LEIU, YMEHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, TPEAJIAracMbI€ B YCJIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep>)KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepaibHOM paboyeil mporpaMMon,
BBIICTISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JnercTBUl, crnenuduuecKkue g IpeAMETHON o0nacTu  «XHUMHUS», BHJBI
JEATEIbHOCTH MO  IOJYyYEHUI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETalNH,
npeoOpa3oBaHUIO U PUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalLlUsX.

K xonIy oOydenus B 8 kj1acce npeMEeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IMOHATHWA: aTOM, MOJEKYJIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJIIpHas Macca,
MaccoBast 0JIsI XMMHYECKOTO AJIEMEHTA B COSMHEHUH, MOJISIPHBIM 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHMUYECKasi peakius, KiacCupUKalus peakuuid: peakiuu
COCJIMHEHHUSI, PEAKLUMH pa3JIOKEHMs, PEaKIHH 3aMelleHUs, peaKIuu
oOMeHa, 9K30- M SHJAOTEPMUUYECKUE PEaKIINU, TeTIOBONH 3PPEeKT peakinu,
AP0 aTOMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTaib, paanyc aToma,
XUMHUYECKasl CBS3b, MOJSIPHAS. U HENOJIAPHAsl KOBAJIECHTHAS CBS3b, MIOHHAS
CBSI3b, WOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(mponeHTHas: KOHLIEHTpaIusi) B PacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSTH 3TU MOHSTHS NPU ONMCAHUU BELIECTB U UX MPEBPALICHUM;

e HCIOJB30BaTh XUMHYECKYIO CHMBOJHMKY JJIsi COCTaBlieHUS (Hopmyi
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINA;

e ONpEAENATh BAaJEHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHHUSX,
CTETICHb  OKUCJCHHMS  DSJIEMEHTOB B  OHMHApHBIX  COCIUHEHUSX,



MIPUHAJIJIEAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEIUHEHHI IO
dbopmynaMm, BHUJ XUMUYECKONW CBsI3M (KOBAJIGHTHAas W HMOHHAas) B
HEOPTraHUYECKUX COCMHEHUSX;

packpsiBaTb cMmbIci [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJANYECKON 3aBHCUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT HUX MojokeHus B I[lepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUsI, 3aKOHa ABOTaJIPO;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyro Gopmy I[lepuogndeckoi
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpymnma (A-rpymnma)» u «mnobounas nmoarpynna (b-rpymnma)y, maneie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema xumuueckux saementoB [ H.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsj spa, O0IIEEe YUCIIO JIEKTPOHOB U
pacrpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, N0 TETIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

IPOTrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKaHUS XHUMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIF0 XMMHYECKOro ndjieMeHTa 1o (GopMyse COEeIUHEHHS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

MIPUMEHSITH OCHOBHBIE OIEPALIU MBICIIUTEIIBHON EATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHWE, CHCTEeMaTH3aIuio, KiacCu(UKamuio,
BBISIBIICHUE TMPUYUHHO--CJIEICTBEHHBIX CBA3EH — JISI M3YyUYEHHUS! CBOICTB
BEUIECTB M XUMHUYECKHX pPEaKIHi, eCTeCTBEHHO-HAYYHBIE METO/IbI
MO3HAHUSI — HaOJIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN );

CJIEIOBATH MPABUIIaM MOJIB30BAHMS XUMUYECKOUN TTOCY101 1 1a00paTOpHBIM
o0opyIoBaHMEM, a TakXke IpaBuiIaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HHCTPYKIUMSMH TIO BBIMIOJHEHUIO J1aOOpPaATOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB



(BomopoJa M KHUCIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATh U IPOBOJUTH
XUMHUYECKHE KCHEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILENOYEH U
KHCJIOT C TOMOILBbIO MHAUKATOPOB (JJaKMYyC, (PeHONPTAICHH, METUIOPAHK

U Ipyrue).

K xoniy oOydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCSI YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IIOHATHUH: XHMHYECKUI
AJIEMEHT, aTOM, MOJEKyjJa, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYeCKasl CBA3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSIPHBII  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HERJIEKTPOJIMUTBI, DJIEKTPOJUTUYECKAS] JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, Karalu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble H
HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHCJIUTEIIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aM(pOTEpPHOCTD, XUMHUYECKas CBA3b (KoBaJIeHTHas, VOHHas,
MeTaJuInyecKas ), KpucTaJsinyeckas pemeTka, Koppo3usi METauloB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKIuu, MPeeiabHO TOMYCTUMAasl KOHIICHTPALIUs
ITJIK BemiecTBa;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKHUX THOHATHH U
IPUMEHSATH 3TU IOHATHS IIPU ONMCAHUM BELIECTB U UX IIPEBPAILCHMI;
UCIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JUISI COCTaBI€HUS (opMyll
BEILECTB U YPABHEHUN XUMHUECKUX PEAKIIHIA;

ONPENENATh BaJEHTHOCTh U CTENIEHb OKUCICHHUS] XHMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pPaA3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEHIECTB K
ONpeeNEHHOMY KJIACCy COEIUHEHUH o (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBAJCHTHAs, HOHHAsg, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsi] MOHA M0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaxX HEOPTraHWYECKUX COECIMHEHMM, THI KPUCTALIMYECKON
PEIETKN KOHKPETHOTO BEIECTBA;

packpbiBath cmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMUCBHIBATh M XapaKTEPU30BaTh
tabnuunyio (opmy Ileproanueckoil cUCTEMbl XMUMHUYECKHX 3JEMEHTOB:
pa3nuuaTh TOHSATHUS «TJaBHAs MOATpymma (A-rpynma)» U «moOodHas
noarpynna (b-rpynna)», maneile u  Oonbline NEpPUOJbI, COOTHOCHUTH
0003Ha4Y€HNUs, KOTOPHIE UMEIOTCS B IEPUOANYECKOM TabIUIE, C YMCTOBBIMU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, OOmIee 4YUCIO DJJIEKTPOHOB M paclpeiesieHue HuX 10



AJIIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 2JIEMEHTOB U HMX COCJUHEHUN B Mpelaesiax MajbiX MEPUOJIOB H
TJIaBHBIX TIOJITPYII C YYETOM CTPOSHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HCOPTAaHUUYECKHUE BEICCTBA,
XUMUYECKHE peaknuu (10 YUCIy W COCTaBy YYAaCTBYIOIIUX B PEaKINU
BEIIIECTB, N0 TEIJIOBOMY 3G (DEKTy, M0 U3MEHEHUIO CTENeHeNd OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckrue XUMHYECKHUE
CBOMCTBA TPOCTHIX W CJIOXKHBIX BEIIECTB, IOATBEP)KIAs OIKMCAHUEC
MpUMEPaMH  MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMUYECKHUX PEaKIIU;

COCTaBJIAITh YPaBHEHUS AJIEKTPOJUTHYECKON JHUCCOIMAIMUA  KHUCIIOT,
IIeJI0UeH U COJIel, MOTHbIE U COKPAIIEHHbIE YPABHEHUS PEAKIIM HOHHOTO
oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TPOTCKAHUS XHWMHUYECKHX TIPEBpPAlICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCChI BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOrOo ndJieMeHTa 1o ¢GopMyse COEeIUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMHUYECKOU peaKiuu;

coOJTI01aTh TIPaBUIIA MTOTH30BAHUS XUMUYECKOM TIOCYI0M 1 1a00paTOPHBIM
o0opynoBaHuEM, a Tak)Ke TpaBuia oOOpalleHus C BeHIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JIaDOPAaTOPHBIX
XUMHUYECKUX OTIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yrieKucIioro rasa);

MIPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB PA3ITUYHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHI-, OpOMUI-, HOAWI-,
kapOoHat-, ¢ocdar-, cuiIHMKaT-, Cyibdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUME B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEILHOMN NEITETbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYNHHO-
CJIEICTBEHHBIX CBSI3€H — JJI1 U3yYECHHsS] CBOMCTB BELIECTB M XUMHUYECKUX
peakimii, E€CTECTBEHHO-HAYYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
W3MEpPEHHE, MOACIIUPOBAHUE, DKCIIEPUMEHT (peaTbHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos
Ne HaunmenoBanue pa3ienos u DJIeKTPOHHBIE (HH(POBHIE)
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pazgea 1. IlepBoHayanbHble XUMHUYECKHE TIOHATHUSA
XuMus — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' HPAKTHYECKOM eI TEIbHOCTH https://m.edso00.ru/7f41837c
YeJI0BeKa
12 BemecTBa 1 xuMudeckue 15 1 bubnuotexa [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3pea 2. BakHeiimme npeAcTaBUTeIN HEOPraHUYECKUX BelleCTB
51 Boznyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK
' 00 okcHaax https://m.edso0.ru/7f41837c
Bonopoa.Ilonsitue o kuciorax bu6mmorexa [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [lonsTie 06 bu6nuoreka [IOK
2.3 5 1 1
OCHOBAHUSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIacChl
24 11 1 1 bu6mmoreka [JOK

HCOPraHNYCCKUX COCJIMHEHU I

https://m.edsoo.ru/7f41837c
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Uroro no pazpeny

30

Paznen 3. llepuoagnueckuii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jeMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTE/IbHbIE pP€aKIuu

Ilepuoanueckuit 3aK0H U
[lepnonnueckas cucrema

bu6moreka [{JOK
31 XUMUMCCKHEX 1eMEHTOB [l 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue
aroMa
XUMHYECKAA CBA3b. Eu6 110K
HOInoTEKA
3.2 OxucmuTeIsHO- 9 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKLu/m
bu6mmoreka [IOK
Hroro no pasaeny 16 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
losTperme 2 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIIACC
Kosn4yecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHuUe pa3/1esioB U TeM uugpoBbie
Ne i/m P Konrpoabnbie IIpakTnyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Paspnen 1. BemecTBo 1 XUMH4YeCKHE peaKIUH
11 [ToBTOpeHue u yriyOieHne 3HaHui 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DNEKTPONUTHYECKAs JUCCOLIMALIMS. 8 1 1 bubnmnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazneu 2. HemeTasibl M X coeIMHEHUS
51 OO61as xapakTepuCTHKa XUMUYECKUX 4 1 bubmuorexa [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO0mras XxapakTepruCcTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PyIHInL. 1P https://m.edso00.ru/7f41a636
COETMHEHUS
OO6mias XxapakTeprucTUKa XUMHUECKUX G OK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 nommoreka L

COETUHEHUSI

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



https://m.edsoo.ru/7f41a636
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OO0mras XxapakTepruCcTUKa XUMHUECKUX

bubmuoreka [JOK
24 3neMeHTUOB IVA-rpynmsl. Yrinepon u 10 https://m.edsoo.ru/7f412636
KPEMHUI U UX COCTMHCHUS
Wroro no pazneny 27
Pa3gea 3. MeTasIbI M UX CO€TUHEHUS
. bubnmoreka [JOK
3.1 Obmpe cBotCTBA METANIOR 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxuelimne MeTayuisl 1 UX COEINHEHUSA 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3jnen 4. Xumus u okpyxamomas cpeaa
4.1 BerrecTBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmmorexa TTOK
' B p https://m.edso00.ru/7f41a636
Utoro mo pazneny 3
bubmuorexa [{OK
HosTopenue 1 https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
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Kaﬂeﬂuapﬂo-TeMaaneCKoe INIAHUPOBAHUE MaTEpHaJia

no xumuu B 8a, 80, 8B, 8r, 81 kIaccax

Ha 2024-2025y4e0Hblii roj

Yuntean: Copoxnna Bepa BukropoBHa Bcero: 68 yaco (2 uaca B Heel10).

KosauuecTBo yacos DJIeKTPOHHbBIE
Ne - - ara OBbIE
® Tema ypoka KonTpo IMpakTn Hat unppoBbI
n/n Bcero JbHbIE yecKue u3y4eHusi oOpasoBaTe/bHbIE Ilpumeyanue
padoThI padoThl pecypcbl
| TpumecTp
[Ipenmer xumuu. Pons xumun
1 B JKWU3HHM 4yejioBeka. Temna u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEIIECTBA
[TonsiTHE O METOIAX MMO3HAHUS bubmuoreka [JOK
2 1
B XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padota Ne 1
«IIpaBuna paboTsI B
3 71a00paTOPUH U IPUEMBI 1 1 bubnmorexa LHOK
patop P https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOPHBIM
000py/I0BaHUEMY
4 Yucrhele BemecTBa U CMECH. 1 bu6nmoreka [JOK
Crioco0sI pa3eneHus cMmeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTnueckas padora Ne 2 1 1 bubnnorexa HOK

«Pasnenenue cmeceili (Ha

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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pUMEPE OYUCTKH
MOBAPEHHOM COJIN)»

6 ATOMBI ! MOJIEKYJIBI buGnnorexa [IOK
Y https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHE DIIEMEHTEL.
7 3HaKH (CUMBOJIbI) bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DIIEMEHTOB
3 [Ipocteie u cnoxHbIe bubnuoreka [IOK
BEIlECTBa https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnnorexa [IOK
y4YEHHE https://m.edso0.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
10 ¢dopmyna. BaneHTHOCTD bubmmorexa LIOK
pMYyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
JJIEMEHTOB
OTHOCHTENbHAS aTOMHAs
11 Macca. OTHOCHUTENIbLHAS bubmmorexa [TOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBast 1011 XUMUYECKOT'0 bub6mnoreka [IOK
3JIEMEHTA B COEIMHEHUN https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo BemecTBa. MoJIb. bubmnoreka [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
Dusnyeckue 1 XUMUUECKHE
bubmuoreka [{OK
14 SIBJICHUS. XUMHUYECKas

peaxIust

https://m.edsoo.ru/ff0d37fa
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15

16

17

18

19

20

21

IIpu3Haku u ycnosus
MPOTEKAHUS XUMUYECKUX
peakuui

3aKoH COXpaHEHUsI MaCChl
BEMIECTB. XUMHUYECKHUE
ypaBHEHUS

Brruncnenus konuuecTsa,
Macchl BEIECTBA O
YPaBHEHHUSM XMMUYECKHX
peakuui

Knaccudukanus xumudeckux
peakuuii (CoeAMHEHHUS,
pas3oKeHus, 3aMEeICHN,
obmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoneauct. O0o0Imenne
U CUCTEMAaTHU3alus 3HAaHUU

Konrponsnas pabora Nel o
Teme «BemecTBa n
XUMHUUYECKHE PEAKLITI

Bo3ayx — cMech ra3os.
CocraB Bo3nyxa. Kucinopox —
3JIEMEHT M TIPOCTOE BEIIECTBO.
O30H

bubmnoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmorexa [JOK
https://m.edsoo.ru/ff0d3b88

bubmuoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bubnnoreka [IOK
https://m.edsoo.ru/ff0d448e

Il Tpumectp



https://m.edsoo.ru/ff0d3a16
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dusnuecKrue 1 XUMHIECKUE
CBOICTBa KHCIIOpoAa (peaKuu

bubmnoreka [IOK

22 OKHUCJICHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[Tonsitue 06 oxcumax
CrniocoOslI nosty4eHus
93 KHCIIOpOJia B 1abopaTopuu 1 bubnuorexa [JOK
MIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHneHue kuciaopoaa
TemnoBoit a3 ekt
XUMUYECKON PEAKIINH,
24 MOHATHE O TEPMOXUMHYECKOM bubmmorexa [JOK
https://m.edsoo.ru/ff0d4790
ypaBHEHHUH, IK30- U
SHAOTEPMHUYECKUX PEAKIIUIX
Tomnuso (HedTh, yroas u
o5 MeTaH). 3arpsi3HeHHE BO3/1yXa, bubmmorexa [JOK
CIocoObl ero https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckast pabora Ne 3 o
26 teme «llonyuenue u bubmumorexka [IOK
cobupaHue KUCIOPoa, https://m.edsoo.ru/ff0d4ae2
U3YyYEHHUE €r0 CBOMCTBY»
Bonopon — snemeHT u
27 HijfOGHBeHICCTBO. bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupose
Ou3NYeCcKue 1 XUMUIECKHE
28 CBOMCTBA BOJIOpO/IA. bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo
[Ipumenenue Bogopoaa
29 [TonsATHE 0 KHCTOTAX U COJIAX bubmmorexa [JOK

https://m.edsoo.ru/ff0d50d2
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CrniocoOslI nostydeHus

bu6mmorexa [JOK

30
BOJIOpOJIa B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o

31 teme «[lonmydyenue u bubnuorexa [IOK
cobupanue BOJ0po/a, https://m.edsoo.ru/ff0d4f42
W3yYEHHUE €r0 CBOMCTB)

39 MounsipHblii 00BEM razos. bubnuorexa [IOK
3akoH ABorazapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néma,

33 KOJIMYECTBA BEIIECTBA rasza Io bubmuorexa [JOK
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA MJIH 00BEMY
Brruucnenus o0EMOB razoB

34 10 YPaBHEHUIO PEAKIIMU HA bubnnorexa [IOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Tra30B

35 duzndecKrue U XUMAYECKHUE bubmuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [TonsTue bu6mmoreka [JOK
00 MHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
Hacennennsie u

bubmnoreka [IOK
37 HEHACHIIIICHHBIE PACTBOPHI.

MaccoBast oI BEIIeCTBa B
pacTBope

https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d5b40

[TpakTuueckast padora Ne 5 o
teme «I[IpuroroBnenue

38 PacTBOPOB € ONpEIEeTEHHON 1 1
MacCOBOM J0JIEeH

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTIO BEILLIECTBA»

KonTponbnas pabota Ne2 no

bubmmorexa [JOK
> e «Heepot, BOoPOr ' . https://m.edso0.ru/ff0d6342
Boga»
OKcuabl: COCTaB,
40 KJTaccu(pUKaIHs 1 bubmuorexa LIOK
. https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa

HonyquHe U XUMHWYECKHUEC

41 CBOMCTBA KMCJIOTHBIX, 1 bubmuoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUS: COCTaB,

42 KJIacCU(pUKAIUS 1 bubmorexa HOK

HHs https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 ITony4yenue u xumMu4ecKue 1 bubnuorexa [IOK
CBOIMCTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
Il tpumectp
KwucmoTsl: cocTas,
44 Kiaccuukanus 1 bubmotera [JOK
e, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa
45 [TonyueHnne u xummudeckue 1 bubnuoreka IIOK

CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Comnu (cpennue):
HOMEHKJIATYpa, CIIOCOObI

bubmnoreka [IOK

40 MOTYYCHUS, XUMUYECKUE https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6.
Penrenue

47 AKCIEPUMEHTAIBHBIX 33714 110 bubnnorexa HOK
TeMe «OCHOBHBIC KIIACCHI https://m.edso00.ru/00ad9b7c
HEOPTraHUYECKHUX
COEIMHEHU»
['eHeTrueckas CBA3b MEXIY

48 KJIaCCaMU HEOPTraHUYECKUX bubmmorexa [OK
F—— https://m.edso0.ru/00ad9a50

49 O6o061IEHNE U bubmorexa [JOK
cCUCTEMAaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cbh2
Kontponbnas pabota Ne3 no

50 teMe "OCHOBHBIC KJIaCChI bubmmorexa [JOK
HEOPrAHIECKIX COEHHEHIIH" https://m.edsoo.ru/00ad9ela
IIepBble nONBITKH

51 KJIacCU(PUKAIUYA XUMUYECKHUX bubnunorexa [IOK
aneMeHTOB. [ToHsiTHe 0 https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX DJIEMEHTOB
Ilepuoauueckuii 3aK0H U

59 [Iepnoanueckas cucrema bub6nuoreka IIOK
XUMHYECKHX d1eMeHToB /1. H. https://m.edsoo.ru/00ada52c
Meneneesa

53 IIepuoapl, rpynisl, bubnnoreka [IOK

MOATPYIIIIbI

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M3oTonbl

CrpoeHue 371eKTPOHHBIX
000JI04YECK aTOMOB 2JIEMECHTOB
[Tepuoanueckoit cucremsl /1.
H. Menneneepa

XapakTepucTuka
XUMHYECKOI'0 JIEMEHTA 10 €ro
TMI0JIO’KEHUIO B
Ilepunonnueckon cucreme /1.
H. Menneneena

3nauenue [lepuonnyeckoro
3aKOHa JUIS Pa3BUTHUS HAYKU U
npaktuku. [. . Menzaenees
— YY€HBIii, e1aror u
rpaXIaHUH
DNEeKTPOOTPULIATENILHOCTD
aTOMOB XMMHYECKHX
AJIEMEHTOB

HMonnag xumuueckas cBsI3b

KoBanenTHas noJjrsipHad
XUMHNYCCKasA CBA3b

KoBasieHTHas HenonspHas
XUMHUYECKasI CBSI3b

bu6mmorexa [JOK
https://m.edsoo.ru/00ada342

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bubnnoreka [HOK
https://m.edsoo.ru/00adaab8

bubmanoreka [IOK
https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

bu6mmorexa [JOK

62 CreneHy okuceHus 1 https://m.edsoo.ru/00adae28
63 OKHUCITUTETHHO- 1 bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIEC PEAKIIUU https://m.edsoo.ru/00adb076
64 Okucnaurenu u 1 bubmuoreka [{OK
BOCCTAHOBHUTEIN https://m.edsoo.ru/00adb076
KonrponsHasg padora Ned 1o
65 Tel\fI{eT iCHTM:);{II?Ie aTTOMa ’ 1 bubmorera [JOK
p ' https://m.edsoo.ru/00adb486
XUMHYECKas CBA3LY
N bu6mmoreka [JOK
66 ARAJIH3 KOHTPOIILHOH PadOTE! 1 https://m.edsoo.ru/00adb33c
67 [ToBTOopenue. OG0OIICHHE U 1 bubmnoreka [IOK
CHUCTEMAaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 [ToBTOpenue. O60OIICHNE U 1 bubmmoreka [IOK
cUCTEeMAaTH3aIus 3HaHUHN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

Ne
n/n

Tema ypoka

Ilepuoauueckuii 3aKoH.
[Iepuonnueckas cucrema
XUMHUYECKUX djiemMeHToB 1. 1.
MeHnpeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKUX HJIEMEHTOB
NEePBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHWYECKHUX BEILECTB

Bunsl xumMu4ueckoil CBSA3U U THUIIEI
KPUCTALUIMYECKUX PEIIETOK
KontponsHas padora Nel mo reme
«IloBTOpEHNUE U yriayOseHHE
3HAaHUM OCHOBHBIX Pa3/eiioB Kypca
8 kimacca»

Knaccudukanus Xxummuaeckux

pCaKI_[I/Iﬁ 110 pa3JINYHbIM ITPpHU3HAKaAM

[ToHsITHE O CKOPOCTH XMMUYECKOM

pCaKkuuu. IToHsTHE O TOMOT€HHBIX U

TCTCPOIrCHHBIX PCAKIUAX

TlonsaTHE O XUMHUYECKOM
paBHOBecHU. DakTOPBbI, BIUSIONIUE

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHust

DJIeKTPOHHbIE
nugposbie
o0pa3oBarte/ibHbIE

pecypcbl

bubnunoreka LIOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bubnunorexa LIOK
https://m.edsoo.ru/00adbac6

but6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMHUYECKON PEaKIIUH
Y TI0JI0)KEHUE XUMUYECKOTO

paBHOBeCHS
9 OKuCIUTETBLHO- bubmuoreka [JOK
BOCCTAHOBUTEIbHbBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTHISCKON
10 uccoruanuu. CuibHbIE U ciadbie bubmmorexa TTOK
rccotuatim. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS PEAKIINHA bubmmorexa LIOK
yp peat https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bu6mmoreka [JOK
00 JIEKTPOTUTHICCKOMN https://m.edsoo.ru/00add5d8
JIUCCOLMAIIAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa TTOK
e N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOLIUAITIT
14 ITonsarue o ruaponnse conen bubmmorexa TTOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHnEe U cUCTEeMaTU3ALUS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemienne 3KcepuMEHTAIIBHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a9d)
KonTtponsHast pabora Ne2 o reme
17 «ONEKTPOIUTUYECKAS bubmmorexa [JOK

nuccormanuga. XuMHU4ecKue
pEaKIUH B paCTBOPAX»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

OO6m1as XxapakTepuCcTHKa rajJoreHoB.

XUMHUYECKUE CBOICTBA Ha IPUMeEpe
XJiopa

Xnoposogoposa. CossiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
IpUMEHEHNE

[IpakTtuyeckas padora Ne 2 o Teme
«ITomydyeHnne cOIIHOM KUCIOTHI,
U3y4CHHE €€ CBOKCTBY
Beruncnenus no ypaBHeHUsAM
XMMHUYECKHUX PEaKLM, ECIIU OJIUH

U3 PEareHTOB JIaH B U30BITKE

OOmas XxapakTepruCTHKA SJIEMEHTOB
VIA-rpymmsl

AmnoTponHble MOIU(MUKALIUN CEPHI.

Haxoxnenue cepol u €€
COEJIMHEHHI B IPUPOJIC.
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoaopoji, CTpOEHHUE,
bu3HYecKue 1 XUMHUECKHE
CBOMCTBA

Oxcuppl cepbl. CepHast KHCIIOTA,
¢u3nUecKre 1 XUMHYECKHE
CBOICTBa, TPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JIEIKALUE B
OCHOBE ITPOMBIIIIEHHOTO CrIoco6a
IIOJIY4E€HUS] CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bubmorexa [{OK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

but6mmoreka [IOK
https://m.edsoo.ru/00ade488

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bub6mmnoreka LIOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmmnoreka LIOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKpY>KaroIlei cpeabl
COEIMHEHUSIMU CEPbI

Brruncnenue MaccoBoit 40U
BBIXO/Ia TIPOJIYKTA PEAKIIUN

OO01mas xapakTepucTUKa SJIEMEHTOB
VA-rpynmsl. A30T,
pacrpocTpaHeHue B IPUPOJIE,
(u3HUecKre U XUMUYICCKUE
CBOICTBa

AMMHaK, ero ¢puznyecKue u
XMMHUYECKHE CBOICTBA, IOJIy4EHHUE
U IPUMEHEHUE

[IpakTtruueckas padota Ne 3 mo Teme
«ITomyyenne ammuaka, u3y4eHue
€ro CBOMCTB»

A30THas KUCIO0Ta, €€ pusnueckue u
XUMHUYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPATHHBIX
ynoopenuit. Xumudeckoe
3arpsi3HEHUE OKpY Kalollel cpebl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpochopa (V) u
dbocdopnas kuciora, Guzndeckue u
XMMHYECKHUE CBOMCTBA, MOJyYEHUE

Hcnons3oBanue gochaTos B
Ka4eCTBE MHUHEPAITBHBIX

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeea6

but6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bub6mmnoreka LIOK
https://m.edsoo.ru/00adf518

bubnunorexa LIOK
https://m.edsoo.ru/00adf68a

bubmmnoreka LIOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoOpeHuil. 3arpsi3HeHHe
IPUPOHON cpennl pochaTamu

Yraepon, pacnpocTpaHeHHue
TICPOZ, pacIpOCTPaHCHUC B bu6muorexa IIOK

1
npupoze, pusniecKue u https://m.edsoo.ru/00adfd9c

XUMHUYECKUE CBOUCTBA

Oxkcupsl yriaepoaa, ux pusnueckue

U XUMHUYECKHE CBOMCTBA.
bubmuoreka [JOK

1
IKOIIOTHECKHE MPObNEME, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCUIOM yTJIepo/ia
(1v)
bubnunorexa LIOK

v 8 1
TOMbHAA KUCIIOTA 1 €€ COTH https://m.edsoo.ru/00ae006¢c

[IpaxTuyeckas padora Ne 4 o Teme

"TlosrydeHune yrieKuciioro rasa. 1 1 Bubmuoreka [IOK
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHaUaNBHBIE TOHATHUS 00
OpPraHNYECKHUX BEIIECTBAX KaK O 1 bubsmorera [JOK

P https://m.eds00.ru/00ae054e
COCIMHEHUSX yTIepoaa
Kpemnuwnii 1 ero coennHeHust 1 bubmorera [JOK

P https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.
Pemenue skcriepuMeHTaNIbHBIX 1 1 bubnuoreka LIOK
3a7a4 o TeMe «Bakuenmnine https://m.edso0.ru/00ae0bf2
HEMETAJUIBL U UX COCIUHEHUS
KonTponbnas padota Ne3 mo Teme

. bubmuorexa [{OK

«BaxkHenIme HeMeTauIbl U UX 1 1

https://m.edsoo.ru/00ae0el8

COCOAUHCHU A



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO61as xapakTepuCcTHKa
XMMHUYECKUX 3JIEMEHTOB —
MeTaiioB. Metannnyeckas CBsI3b U

but6mmoreka [JOK

43
MeTaJlJInYecKass KpUCTalUInYeCKast https://m.edso00.ru/00ae103e
peméTka. PU3nUECKUe CBOMCTBA
METAJJIOB
XUMHYEeCKHEe CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUUECKHUH P bubmorexa TTOK
p . P https://m.edso0.ru/00ae1156
HaIpsHKEHUH METAIOB
O61ue cnocoObl MOTyYeHHS
MeTtaroB. CriaBel. Berancienns
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa TTOK
yp N https://m.edso0.ru/00ae1156
PEaKIMiA, €CJIU OJIUH U3 PearecHTOB
COJIEPKUT MPUMECH
46 ITousTHE O KOPPO3UHU METAIIIOB bubmorexa TTOK
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METAaJUIbI
m https://m.edsoo0.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUSA U bu6mmoreka [JOK
KaJaus https://m.edsoo0.ru/00ae14b2
49 [[lemouHO3eMeNbHBIE METAIUTBI — bu6mmoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefUHEHNUS KaJIbIIHAS bubmmorexa LOK
1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe 1 CHUCTEMAaTU3AIIHS
3HAHUH
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bub6mmoreka [JOK

YCTpaHEHUS

https://m.edso00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuueckas pabora Ne 6 o Teme

53 "XKEcTKOoCTh BOIBI U METOMBI €€ bubmorexa IIOK
" https://m.edso00.ru/00aelae8
yCTpaHEeHHUs
. bu6mmoreka [{JOK
>4 AdroMuil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubmumoreka LIOK
TUIPOKCUJIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcHIbl, TUIPOKCUIBI U COJIH bu6muoreka [JOK
xenesa (1) u xenesa (111) https://m.eds00.ru/00ae35e6
58 O06001IeHre U crucTeMaTu3aus
3HaHUI
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bu6muoreka [IOK
3a7a4 o TeMe «Bakueimnimne https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCAUHEHUS»
Brraucnenust mo ypaBHEHHSIM
XUMHUYECKHUX PeaKIUii, €CIIU OJIUH
60 U3 PEareHTOB JlaH B U30BITKE WU bu6muoreka [IOK
COZIEPKUT IpUMeCH. Brrunciienus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa IPOIYKTa
peakiu
61 O06o001IcHNEe U CHCTEMATH3ALIHS bubmuorexa [JOK
3HAHUU https://m.edso0.ru/00ae1750
KonTtponbnas pabora Ne4 mo teme
62 «BakHelmme MeTaIbl U UX bubmorexa TIOK

COCOAUHCHU A

https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

63 BemectBa u matepuansl B 1 bu6mmoreka [JOK
IIOBCEIHEBHON KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE 1 Bubmuoreka [JOK
OKpY>KaroIlei Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xvumuu B pelieHun 1 bu6nuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Peseprubiil ypok. O6001eHIE 1 1 bubnuotexa [JOK
cHUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHEIi ypok. O000IICHHE 1 1 bu6mmoreka [{JOK
CcUCTEMaTU3alusl 3HAaHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IEHNE U 1 bubmuoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00ad9ch?2
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