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AJJAIITUPOBAHHAS PABOYAS ITPOI'PAMMA
JIJIST YYAIIIUXCSA C 3ATEPKKON
INCUXNUYECKOI'O PA3BUTUS
(Bapuant 7)

(ID 10043625)
yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

JU1s1 oOyvaromuxcs 8 — 9 kjmaccoB

IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOTo mnpeamera «XuMmus. ba3oBbli ypOBEHBbY» A
oOyyJaronmxcs ¢ 3aJep>KKoi ncuxuueckoro passutus (nanee — 311P) Ha ypoBHe
OCHOBHOTI'0 00111er0 00pa30BaHuUs COCTaBJIEHA HA OCHOBE

. ®denepanbHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
obmero oopazoBanus (IIpuxaz Munnpocsemenust Poccuu ot 31.05.2021 r. Ne
287) (manee — ®I'OC 0O00),

. denepanbHON aganTUPOBAHHONW 00pPa30BATEIBHONM MPOTPaMMBbl OCHOBHOTO
obmiero oOpa3oBaHus Uil OOYy4arOUIMXCS C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU
3nopoBbst (IIpuka3z Munmnpocsemenus: Poccun ot 24 Hosiopst 2022 r. Ne 1025),

. denepanpbHOM  pabodei IMporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHS
y4eOHOro mpeameTa « Xumusi. ba3oBblil ypoBEHB

. ®denepanbHOl TPOrpaMMbl BOCHUTAHHUS, C YYETOM PACHPEICICHHBIX 10
KJlaccaM TPOBEPSEMBIX TPeOOBaHHWI K pe3yibTaTaM oOcBoeHUs DenepanbHOMN
aJanTHPOBAHHON 00pa30BaTENIbHON MPOTPaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs
JUTs1 O0YYarOIIUXCS € 33JIEPKKON MCUXUYECKOTO Pa3BUTHSL.

C UBMEHEHUSIMU, YTBEPKAECHHBIMU:

. IIpukazom MunHucrepcrBa mnpocsemieHuss Poccuiickonn ®enepaunn ot 8
okTs0pst 2025 1. Ne 729 "O BHeceHMHM H3MEHEHUH B HEKOTOpBIE MPUKA3bI
MunucrepctBa  mpocBemieHusi  Poccuiickon — Depepanuu, — Kacaroluecs
dbenepanbHbIX 00pa30BaTEIbHBIX MPOTPAaMM HAYaJILHOTO OOIIETo 0Opa3oBaHMUS,
OCHOBHOT'O 0011IeT0 00pa30BaHUs U CPEIHETO 00IIeTo oOpa3oBaHus'";

. [Ipukazom MunucrtepcrBa npocemenus Poccuiickoit @enepaunn ot 10
HOsIOpst 2025 1. No 808 "O BHeCeHMM HW3MEHEHHUH B HEKOTOpbIE MPUKA3bI
MunucrepctBa  npocBemenus  Poccuiickor  @exepanuu, — Kacarolvecs



dbenepaibHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIero oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHus U CpeIHero o01iero oopazopaHus”

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npeaMeTa,  YCTaHaBIMBAeT  00s3aTeNbHOE  TPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT pacIpeiesiCHHe €ro Mo KiaccaM U CTPYKTYPHUPOBAHHE IIO0
pazzienaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyeMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHMHH C YyY4E€TOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH yd4eOHOTO Tporiecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IMpeaMmeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbTaTamM 00ydYeHHUSI XUMUHW Ha YPOBHE IEJICH N3YUeHUS MPeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATCITLHOCTH OOYYaromerocs 1O OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XHUMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHUH O MaTepHUaIbHOM CIMHCTBE MHUPA, BAXKHYIO
posib WrparoT (GopMUpyeMbIe XHMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHHIX
DHEPTUM M 00 DBOJIOIMU BEIICCTB B MPHUPOJE, O IMyTAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peanm3alldd  BO3MOXXHOCTEH  JUIT  CaMOpPa3BUTUSA |
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOM JIESITENIbHOCTH,
OKCIIEPUMCHTAIBHBIX M HCCICIOBATCIBCKUX YMEHHW, HEOOXOIMMBIX Kak B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIIEHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO TPUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH O0YYaIOIINXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCHUT CBOM BKJIAJl B AKOJOTHYCCKOE
oOpa3oBaHHe 00YUaIOIIUXCSI.

JlaHHbIe HampaBlICHWS B OOYYCHMH XUMUHU OOCCTICUMBAIOTCS CIECTIM(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAarorMyecku
aJlanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYalOIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHM XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIBHBIX 3HAUYMMBIX TMOHSITUH
OpTraHUYECKON XHUMUHU.

CtpykTypa coaepkKaHus MpOrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHHN HA OCHOBE TEOPETUYECKHUX IPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBleHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEA0OBATENBHO OT OJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MTOTYUEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. VM3yueHune XMMHUU MPOUCXOJUT C MPUBJICYEHUEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JeATETbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3aa4ua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUU —
BOKHEHIIMX (PAKTOB, MOHSTHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKH, B MPHOOIIEHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
GhopMUPOBAHUU Y PA3BUTUU MO3HABATEIBLHBIX YMEHHUM U UX MPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301acHOro 0OpaleHusl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yueHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe MEJH, KaK:



— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTb OOYy4YEHMsT Ha CHCTEMaTHYECKOe MpUOOIICHHUE
oOyJarommxcs K CaMOCTOSTENbHON IO3HABATEJIBHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MMO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0O MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oydarommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1EeJIecOo00pa3HOro TOBEAEHUST B OBITY W TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

O011ee ynco 4acoB, OTBEAEHHBIX AJII U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

B cBsi3u ¢ 0uHO-32049HO# hopmoit 00yueHus, B 8 Kiaccax: 34 4yaca OTBOJUTCS
Ha M3y4yeHue B Kiacce M 34 yac Ha U3y4YeHHE B CaMOCTOsITeNbHOW (opme, B 9
Kjaccax: 34 yaca OTBOAMTCS HAa M3y4yeHHE B Kiacce U 34 yac Ha U3y4yeHHUE B
CaMOCTOATENbHOMN (opMme.



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BemecTBo. Haxoxxaenwe kuciaopoga B NOpupoje, (uU3HuUecKue H XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuclopoAa B JabopaTopuud W TIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuiui IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pAaCTBOPEHHUS BEIIECTB C Pa3IMUHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: Hay4dHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHECHUIO CTENEeHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIy4eHHUsT CepHOM KuciotThl. lIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUS.



OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOWCTBa, JICWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYe€HUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KACIoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJIyYEeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM HPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAss ~ KPUCTAJUIMYECKass  PEImETKa.  DJIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAJIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesa (Ill), menu (Il), HaGmromeHNe W ommcaHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJeIHUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIIOIIME
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYEeCKOMY U TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBACHEHHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUYECKHE pacCyXJeHus (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W ypaBHEHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNEUCTBUM, BHUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHHWS, €ro
MHTEpIIpeTaluu, TPpeoOPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTYyaIUsIX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAas Mmacca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomopoa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBI  00BEM,  pacTBOp,  BJIEKTPOJHMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUUHU, MPEAEIbHO JOMYyCTUMAasi KOHLIEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAHI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICICTBEHHBIX CBSI3€W — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpEeHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHnoBanue KonuuaecTtBo OcCHOBHBIE BUJIBI €S TETLHOCTH
/i pa3zenoB U TeM 9acoB Copepxanne o0yueHHs 00yYaromxcs

y4eOHOT0 npeaMeTa

CniocoOnI pa3iesiecHus CMECEH.
Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,
Cc mpaBujiaMu pabOTHI B 1aboparopuu
U IpUeMaMH 00palleHus ¢
71a00paTOPHBIM 000PYI0BAHUEM.
dusnveckre CBOKMCTBa 00Pa3IOB
HEOPTaHWYECKUX BEIIECTB — METAJIIIOB
Y HEMETAJIJIOB.

Crioco0bI pasfieneHus cmecen
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTUIIIALIMS, XpoMaTorpadust).

IlepBoHaYabHbIC XUMHYECKHE IOHATHUS

1.1 | Xumus — BaxxHas 3) [Ipenmer xumun. Pons Xumun B KU3HA PackppIBaTh CMBICT H3y4aeMbIX TOHATHH.
o0nacTb YeNoBEKa. XUMUS B CUCTEME HayK. PackpeiBaTh posib XUMHM B IPUPOJIE
€CTECTBO3HAHUS Tena u BemecTa. PU3NYECKHE CBOWCTBA | U JKMU3HHU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y PAKTUYECKOU BEIIECTB. ATPEraTHOE COCTOSTHUE HayKaMH.
NEeATEIbHOCTH BelecTB. [lonsaTre o MeToaax nmo3Hanus | Pa3inyars yucThIe BEIECTBA U CMECH;
YeJI0BEKa B XUMHUHU. YUCTBIE BEIIECTBA U CMECH. OJHOPOJHBIE ¥ HEOAHOPOIHBIE CMECH.

PaznnyaTe pu3nyeckue 1 XUMHUYECKHE
SIBJICHHSI.

CnenoBath aaropuTMaMm UCHOJIb30BAHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HaOJIIOJICHHUS ¥ DKCIIEPUMEHTA.
HaOmronaTh 1 onuceIBaTh OOBEKTHI

MIpY IPOBEICHUU JEMOHCTPALIANA

Y JTaOOPaTOPHBIX OMBITOB MO U3YYCHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3IeJICHUS] CMECEH BEIIIECTB.
[IpoBOIUTH XUMUYECKUMN IKCTIEPUMEHT
IIpU pa3eieHuU cMecer (Ha mpumepe
OYMCTKHU TTOBAPEHHOM COJIM) B XOJIe
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Jlabopamopnvie onvimeoi:

N3yuenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPTraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIBIO MarHUTA).

Ilpakmuuecxue pabomol:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
Y IIPUEMBI 00palleHus ¢ J1ad0paTOPHbIM
000pyIOBaHUEM.

Ne 2. Paznenenne cmeceii (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

IpaKTHUeCKOi paboTsl No 2.

CrnenoBaTh paBuiaM MOJIb30BaHUS
XUMHUYECKOH MOCY10H U 1TaOOpaTOpPHBIM
000py/1I0BaHUEM, a TAaK)KE IPaBUIIaM
oOpallleHus: ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHUEH

IIPY BBITIIOJIHEHUY TPAKTHYECKOU

pabotsr Ne 1.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPaBOYHBIX MAaTEPUAIIOB, PAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XuMuu

1.2.

BemiecTBa
U XUMUYECKUE
peaKuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIbI XUMHAYECKUX
a1eMeHTOB. [IpocThie U ClI0KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumnueckas hopmyna. BareHTHOCTH
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
OTHOcCUTENbHAS aTOMHAsl Macca.
OTHOcUTENBHAS MOJIEKYJISIPHASA Macca.
MaccoBas 107151 XUMUYECKOT0 JIEMEHTa
B COCIMHCHHH.

OnpenensiTb NPU3HAKK XUMUYECKUX
peakuui, yciaoBUs UX MPOTEKaHMUSL.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMUYECKHX SIBJICHUN C TOUKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOT'O yUEHHUSI.
KnaccudpunupoBaTs XuMuueckue
peakiuu (1o YUCIy U COCTaBY
pearupyroumx 1 o0pa3yronmxcs
BEIIECTB).

Cocrainsath GOpMyJITbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU | OTIPEICTISTH
BaJICHTHOCTH 1O ()OpMYyJiaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBa, MACChI
Y YKClIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
Pacuersl 1o hopmMysiaMm XUMHUYECKUX
COEIUHCHUM.

duznYecKue U XUMHUYECKUE SBIICHHUS.
XUMUYECKasi peakiys U €€ MPU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMHUYECKUE YPABHEHHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coenuHeHUs, pa3I0KEHUs, 3aMEIECHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusndeckre cBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAIIJIOB

Y HEMETAJJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue aBieHus (TJIaBJICHUE BOCKA,
TasiHUE JibJla, pACTUPAaHHE caxapa

B CTYIKE, KUTIEHWE U KOHACHCAIIUSI
BOJIbI).

XUMUYECKHE ABJICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN ITPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI WU MeJia

C COJITHOM KHUCJIOTOM).

Hab6nronenue mpu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiineHTs!

B YPABHEHUSIX XUMUYECKHUX PEAKIIUM.
HabmronaTte 1 onmmceiBaTh 00BEKTHI

IIPU MPOBEJICHUU JIEMOHCTpaIUi

U Ta0OPATOPHBIX OMBITOB.

[IpoBoaUThH BHIYUCIIEHUS IO (DOpMyTIaM
XUMHUYECKUX COCTMHEHHMN U ypaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[TpuMeHATh €CTECTBEHHO- HAYYHBIC
METO/IbI IO3HAHUS (B TOM UHUCIIC
HaOJII0/ICHHE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE OTNIepaIuu
MBICITUTEIBHOMN AESTEILHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpauBath pa3BepHyThIC TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VCII0JIB30BAaTh U3YYEHHbBIM TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJECUCTBUE CEPHOM
KHUCJIOTBI C XJIOPUJIOM Oapusi, MOTyUYeHUe
U pasnokeHue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICCTBHE
*kenesa ¢ pactBopom coii meau (11).
OMBIThI, WTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimeoi:

Co3ganne MoJiene MOJIEKyJ
(ILIapoCTEepIKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLIOB.
Hab6nronenue ¢pusznueckux (miaBieHue
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBe4YH, MPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKuid
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEWLIECTB, MOJISIPHOW MAaCChl, MaCChI

BEIICCTB, MAaCChl 1 KOJINYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOTO 2JIEMEHTA
1o popMyJie COeTUHEHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIIAN:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIMYECTBY, Macce
pEeareHToB UK IPOLYKTOB PEaKLIUH

Hroro no pazgeny

20

Baxuenune npeacraBuTe/ M HCOPraHMYECKUX BelIeCTB

2.1 | Bo3ayx. Kucnopon.
[losgaTue
00 oKcHIax

6

Bo3nyx — cmecs ra3os. Cocras Bo31yXa.
Kucnopon — aneMeHT u nmpocroe
BellecTBO. HaxoxieHue kucnopoaa

B IIpUpojie, PU3ndecKrue u XUMUIECKHE
cBoiicTBa (peakuuu roperust). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIyYEHHs KUCTIOPO/a B TAOOpaTOpUH
U TipoMblIluieHHOCTU. Kpyrosopot
Kucaopoaa B mpupoge. O30H —
JJTOTpOIHAsA MOAU(DUKALIMS KACTOPOAA.
TemnnoBo# 3P heKkT XuMHUUECKOUN peakiu,
TEPMOXUMHUUYECKUE YPABHEHHUSI, IK30-

Y DHJIOTEpMUYECKHUE peakiuu. ToIIuBo:
yroJib U METaH. 3arpsi3HEHNE BO3AyXa,
yCUJICHHE MapHUKOBOTO 3(dekTa,
pa3pylIeHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHre CoIepKaHus
KHCIIOPOJa B BO3/TyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

Hcrnonb3oBaTh XUMUUECKYIO CUMBOJIMKY
JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
peaKIMii ¢ y4acTHeM KUCIOPO/a.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/lyXa, (GU3NYECKUE U XUMUYECKUE
CBOMCTBA KHCIIOPO/a, CIOCOOBI €T0
MOJTy9YCHHS, MPUMCHECHHE U 3HAUCHHE
B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHHBATh PeaKIUy TOPCHHUSI

¥ MEJUICHHOTO OKHUCIICHUSI.
OOBACHATH CYIIHOCTDH YKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX C 3arpPsI3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPY UCTIOIB30BAHUH XUMUYECKON
MOCYJIbI U 000PYIOBAaHUS, & TAKKE
paBuiIaM 00paIeHus C TOPIOYNMHU
BEIIECTBAMH.

[TnanupoBaTh U OCYIIECTBIISATh

26



Y U3yYEHHE CBOMCTB KHUCIOPOJA.
Hab6nronenue B3auMo1eCTBUS BEIIECTB
C KHUCJIOPOJIOM U yCIIOBHUSI
BO3HMKHOBEHUS U TIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMJIEHHE C 00pa3liaMH OKCHJIOB

Y OIHCAHUE X CBOMCTB.
Ilpakmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCIJIOPOJa, U3YUEHHUE €TI0 CBOWCTB.
Buviuucnenusa:

MOJIEKYJIIPHOI Macchl KUCJIOPOJa U
030HAa HA OCHOBAHUU aTOMHOM MacChl
XUMHUYECKOTO JJIEMEHTA;

KOJIM4YECTBA, MACCHI BELIECTBA

10 YPABHEHUSIM XUMHUUYECKUX PEaKIUi

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JIeNaTh BBIBOJIBI 11O Pe3yJibTaTaM
AKCIIEpUMEHTA MIPU MPOBEJCHUHN
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BBIUucisATh KOJTMYECTBO BELIECTBA,
0o0beM raza no popmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YYEHHbBIM TOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopon. [lonsarue
0 KUCJIOTaxX U COJISIX

Bopopon — anemeHT u mpocTtoe
BenecTBo. HaxoxaeHnue Bojiopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nonydeHus. KucmoTel u comnu.
MonsipHbiii 00beM razoB. PacueTsl

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
U IPUMEHSATH 3TU TOHSTHUS IIPU ONHCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh (OMUCHIBATH)
dbu3nYecKre 1 XUMUYECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4eHHUs,
IPUMEHEHHE.

Cobupatb pubOp AJIs MOTYUEHUS
BOJIOPO/JIA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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U pacrno3HaBaHWE BOAOPOIA.
B3aumoieiicTBre BOIOPO/Ia C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KUCIIOT C METAJIaMH.
Ilpaxmuuecxkas paboma.

No 4, TTonmyuenue u cobnpanue BoJI0po/ia,
W3YUYCHHE €TO CBOWCTB.

Buiuucnenus:

o0beMa, KOJIM4YeCTBa BEIECTBA I'a3a

10 €T0 U3BECTHOMY KOJIMYECTBY
BEILECTBA WU 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIIHH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKIX
peakiuii ¢ yaacTueM BOJOpOa.
BBIYHCIATE MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00bEM Tasa,
Maccy BellecTBa.

[IpoBOAUTH pacyeThl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BeMa, MacChI BEIIECTBA TI0 H3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKITHH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OpaTOpHUU

UCIOJIb30BAaHUU XUMHYECKOU MOCY IbI

U 000pyJIOBaHUS, a TAKKE MPABUIIAM
oOparieHus ¢ roploYrMH BEIIECTBAMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYECKHE
IKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMECHTA.

VYyacTBOBaTh B COBMECTHOM padboTe

B TPYIIIIe

2.3

Bopa. PacTBopbl.
[HomgaTue
00 OCHOBAHUSAX

duznueckue csoicTBa BOoAbl. Boia kak
pacTBOPUTEIIb. XUMUYECKUE CBOMCTBA
BO/JIbI.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y TIPUMEHSATh 3TH NIOHATHUS IIPU ONIMCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUMN.
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OcHoOBaHUSL.

PactBops1. Postk pacTBOpOB B nipupojie
U B )KU3HHU YesioBeka. KpyroBopoT BoibI
B IIpUpPOJIC. 3arps3HEHUE IPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BO.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas 10J1s BEIECTBa

B pacTBope.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu.

PacTtBOpeHME BEMIECTB C pa3aTuyHOMI
PacTBOPUMOCTHIO.

BzaumopericTBre BObI C METaIIaMHU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanre pacTBOPOB KUCIOT

U IIEJI0YEN C TOMOIIbIO HHAUKATOPOB.
JlabopamopHvie onvimol
UccnenoBanne ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOpPOB

C OIPEAEITICHHON MaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBnenue pacTBOpOB

C ONPEACITCHHON MacCOBOM JOJIEH

XapakTepru30BaTh PU3NUECKUE

U XUMHYECKHE CBOICTBA BO/IBI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
IpoIECcCax.

CocTaBnsTh ypaBHEHHSI XUMUYECKUX
peakuuii ¢ ydacTUeM BOJBI.

OOBSACHATH CYIIHOCTb SKOJIOTMUECKUX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
TIPUPOJTHBIX BOJ], CIOCOOBI OYMCTKH BOBI
OT MIPUMECE, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[InanrpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOJIUTH HAOJIIOIEHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yjibTaTaM
HKCMEPUMEHTA IPU MIPOBEACHUU
1a00paTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301MacHOMN
paboThI B 1a0OPATOPUH MPU
MCTIOJIb30BaHUU XUMHUYECKOH TTOCYAbI

1 000pyIOBaHUSI.

[TpoBOAUTH BEIUMCIICHUS C IPUMEHEHUEM
TIOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.

BricTpanBath pa3zBepHyThIEC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU
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PaCTBOPEHHOT'O BEIIECTBA.
Buviuucnenus:

C MCIIOJIb30BaHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIECTBA B pacTBOPE»

Ha UH(pOpMaIHIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTE€pHUAJIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHu

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COCJTMHECHUN

11

Knaccudukanus HeopraHuyecKkux
coequnenuit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytoiiue (OCHOBHEIE,
KHCIJIOTHBIE, aM(DOTEPHBIE)

U HecoJieoOpasyromue.

Homenknatypa okcnioB. duznueckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
ITomy4yeHue OKCHUIOB.

OcnoBanus. Kitaccudukanys ocCHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenknarypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydenue oCHOBaHUM.

Kucnotsl. Knaccudukaius Kuciaor.
Homenknatypa kucnor. @usnyeckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
ITomy4yeHue KUcIorT.

Conu. HomeHknatypa conei.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue cosei.
I'eHeTnueckas CBsI3b MEXY KIaCCaMU
HEOPTraHUYECKUX COCTMHEHUM.

KnaccudumupoBars nzydaemolie
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocraBisATh GOpMyJIbl OKCHJIOB, KUCIIOT,
OCHOBAHMUM, COJICH M Ha3BIBATh UX

10 MEKTYHapOJAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBasiTh MOJIEKYJIIPHBIE YPABHEHUS
pEeaKLUMi, UIUTIOCTPUPYFOLIUX
XUMUYECKHE CBONCTBA U CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYIIII, a TAaKXKe
NOJITBEPXKIAIOLIUX TEHETHYECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpou3BOAUTH BHIYUCICHUS

110 YPAaBHEHUSIM XUMHUUECKUX PEaKIUH.
[InanupoBaTh U OCYLIECTBISATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JieJaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MTPU MPOBEICHUH
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Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OO0pa3ipl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMNBITHI, WUTFOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KACIOT

Y IIEJI0YEHN C TOMOIIBIO UHIUKATOPOB.
N3ydenne B3anMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIUi HEUTPATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM Meau (II).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUM.
BrITecHEeHUE 0JJTHOTO METaJIa APYTUM
13 pacTBOpPa COJIU.

Ipaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTAIbHBIX
3a7a4 1o teMe «Baxxuenmme Kkinaccol
HEOPTaHUYECKUX COCAUHEHUIN.
Buviuucnenus:

110 YPaBHEHUSAM XUMHUYECKON PEaKIUu:
KOJIMYECTBa BEIIECTBA, 00hEMa, MaCChI
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
o0BbeMy, Macce peareHTOB

WJIU IPOJYKTOB PEAKIINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CrnenoBath paBuiiaM 0€3011aCHON
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAaHUH XUMUYECKON
oCyAbl 1 000PYIOBaHMUSL.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

¥ CTIPABOYHBIX MaTEPUaIOB, IPaAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHUU

Hroro no pazaeny:
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Iepuoanueckmnii 3akoH u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. Menaeneea. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1 | Ilepuognueckuii
3aKOH

u [leproamaeckast
crcTemMa
XUMHYECKHUX
HIIEMEHTOB

Ctpoenue atoma

J. 1. Menneneena.

7

[TepBbie MOMIBITKY KiIaccuuKanum
XUMHUYECKUX 3JieMeHTOB. [loHsTHE

O TpyInax CXOJIHbIX AJIEMEHTOB
(1IeJI0YHBIC U IICIIOYHO3EMETbHBIC
METaJlJIbl, TAJIOTCHBI, MHEPTHBIC T'a3bl).
DIeMeHTBI, KOTOPBIE 00Pa3yoT
aMm@oTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[Tepnoanueckuii 3akoH. [lepuognueckas
CHCTEMAa XMMHUYECKUX DJIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOIHAST ()OPMBI
[Teproauyeckoii CUCTEMbI XUMHUYECKUX
sanemenToB [[.1. Menaeneena. [leprobl
Y rpynibl. PU3HYECKHN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYMIIBI 2JIEMEHTA.

Ctpoenue atoMoB. CoCTaB aTOMHBIX
snaep. M3ortonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB IIEPBBIX
20 XMMHUYECKHX 2JIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

J.N. Menneneesa. XapakTepuCTHUKA
XUMHYECKOTO DJICMEHTA

I10 €70 NOJIOKEHUIO B Ileproanyeckoi
cucreme JI.M. MeHnpaeneena.
3aKOHOMEPHOCTHU U3MEHEHUS paauyca

PackppIBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OmnuckIBaTh CTPOEHUE TAOIULIBI
«lIepnoanueckas cucTreMa XUMUYECKUX
anieMeHTOB J[.M. MennaeneeBay.
MopenupoBaTh CTpPOEHHE aToOMa,
JHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
IIPY IIOMOILM PUCYHKOB, JIEKTPOHHBIX
KOH(MUTYpaluii U 3JEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATH (hU3UYECKUI CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMAYECKHUE DJIEMEHTHI
NIEPBBIX TPEX MEPUOIO0B, KAINW, KaIbIUN
Y X COCIMHEHUS I10 ITOJI0KEHUIO

B [Ilepnoanueckon cucreme

JI.1. Mennaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVICTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B IIPEJEIIAX MaJbIX IEPUOIOB U IIIaBHBIX
HNOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOMCTB IO IpyNIaM U Mepuogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCHCTEMbI XUMUYECKUX
AIIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuku. .. MenaeneeB — yuyeHbli
Y TpaXkJIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A ITMHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MoaenupoBaHue CTPOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
Ta6muna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol
O3HakomiieHHE ¢ 00pa3liaMyi METAJIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOI paboTe

B TIap€ WJIM TPYIIIIE.

BricTpanBath pa3BepHyThIC TUCHMEHHBIC
Y YCTHBIC OTBETHI C OMOPOi

Ha HH(OPMAIIHIO U3 YIeOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKas CBSI3b.
OxucauTenpLHO-
BOCCTAHOBUTECIILHBIC
peakuuu

Xumunueckas cBsa3b. KoBajeHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHust. OKUCINTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aeMbIX TTOHATHH.

OnpenensTe BUI XUMAYECKOW CBSI3U

B COCJIMHCHUU.

MoaenupoBaTh CTPOCHUE MOJIEKYJT
IIPY IMOMOILH PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKHCIUTETN U BOCCTAHOBUTEIH.
XUMHYECKHUH HKCTIEPUMEHT: U3yUYEeHUE
00pa3loB BeIIeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUAPOKCH/IA IIMHKA C pACTBOPaMU KUCIIOT
Y 11EJIOYEH, TPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu.

OMNBITHL, WIUTFOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOAKEHUS], COEAMHEHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIs1 cocTaBJieHUs (hOpMYJT BEIIIECTB,
3JICKTPOHHOTO 0ajaHca peakIui.
OnpenensaTh CTENEHb OKUCIICHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 (hopMyJiaM
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCIUHEHMH I10 CTETICHN OKUCIICHUS
aTOMOB XHMHYECKHUX DJICMEHTOB.
Onpenensite OKUCIUTEID U
BOCCTAHOBUTEIL. PaccTaBisITh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OanaHca.

HabGmronaTh XUMHYECKHE OIBITHI

110 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBO/IBI.

Ucnonws3oBate UKT mis co3manus
MO/I€JIEN, MOATOTOBKHY MIPE3EHTAIINM,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThIC THChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no paszneny 15
PeszepBHOE Bpems 3
OBUIEE YN CJIO YACOB 68
[1O ITPOI'PAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro npeamera

KomauuectBo
4acoB

Copeprxanue o0yueHus

OCHOBHBIE BUJIBI ICATEIBHOCTH
00yJaromuxcs

BemecTBo 1 XMMHUYeCKHUE peaKIIuN

1.1

[ToBTOpEHNKE

U yriayOneHue
3HAHUW OCHOBHBIX
pas3zesnos Kypca

8 kimacca

5

[lIepnoanueckuii 3akoH. Ileproanyeckas
CHCTEMa XMMHUYECKHUX JIEMEHTOB

J.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKHUX SJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KA, KaJIbLIH U UX
COCIMHCHUH B COOTBETCTBUHU

C TIOJIOKEHUEM JIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. THUIBI KPUCTATUTMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEIIECTBA OT TUIA KPUCTAIUINYECKOU
PEILIETKU U BUAA XUMUYECKON CBSI3H.
Knaccudukanus 1 HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCJIMHCHUI, TEHETUYECKas CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKUE DIIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBLUS
I10 UX MOJIOKEHUIO B [leproanueckoi
cucteme /1. 1. Menaeneena.
KnaccuduimpoBats u Ha3bIBaTh
HEOPraHUYECKHE BENIECTBA U3YUCHHBIX
KJIACCOB.

OmnuceIBaTh OOIIME XUMUYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUM XUMHUUYECKUX
PEAKLIUH.

OnpenensiTe BUJI XUMUYECKOW CBS3H

Y TUII KPUCTAJUIMYECKOM PEIIETKH
BEILIECTRBA.

IIporao3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BEepHYTbhIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHMIO U3 yUeOHHUKA

Y CIIPAaBOYHBIX MaTE€pPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHUYECKUX BEILIECTB — METAIIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OcCHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakium

Knaccudukanust XuMuuecKux peakiiuii
10 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEII0BOMY 3P PeKTy,

110 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

0 00paTUMOCTH, MO yYaCTHUIO
KaTajauzaTopa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMUYECKHIE YPABHCHUS.
[ToHATHE O CKOPOCTH XUMHYECKOU
peakuuu. [TonsiTue 06 06paTUMbIX

Y HEOOPATUMBIX XUMUYECKHUX PEAKITHSIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakuusx. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
dakTopbl, BIHUSIONUE HA CKOPOCTh
XUMHUYECKOUN PEaKINy U MOJI0KCHHE
XUMHUYECKOTO PABHOBECHSI.
OKHCITUTENIbHO-BOCCTAHOBUTEILHBIE

PackpbIBaTh CMBICII N3y4a€MBbIX TIOHATHI
Y IPUMEHSTH 3TH TTOHATHUS TIPH ONTUCAHUH
CBOMCTB BEIIECTB U UX MPEBPaICHUN.
Knaccuduiupoparh XMuMUYECKHE
PEAKINH TT0 PA3TUIHBIM MTPHU3HAKAM.

Y cTanaBIMBaTh 3aBUCHMOCTH CKOPOCTH
XUMUYECKON pPEaKIMK OT Pa3TUIHBIX
(bakTopoB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKaHUS XUMHUCCKUX TIPEBPAITICHHHA
B Pa3JIMYHBIX YCIIOBHUSX.

OnpenensiTe OKUCIUTEIb

1 BocctaHoBuTeb B OBP.

CocTaBnsTh 2JIEKTPOHHBIN OasiaHc
peaKIuy.

[Tpon3BOANTE BEIYHCIICHUS

M0 XUMUYECKUM YPABHCHHSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIU TPYTIIIE.

BricTpanBaTh pa3BepHyThie MTUCbMEHHBIE
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peakIuu, HIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBieHUE ypaBHEHUM
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOIO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IUYHBIX (PAKTOPOB.

OnbIThI, WUTIOCTPUPYIOITUE PUMEPDI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
pEeareHTOB WM MPOIYKTOB MO
YPaBHEHHSIM XUMUYECKUX PEaKIni

Y YCTHBIE OTBETHI C OIIOPOH

Ha HHGOPMaIIUIO U3 YIYeOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
amnrmnapar Kypca XuMuu

1.3

DIIEKTPOJIUTHYECKAS
JTUCCOITHAITHSI.
XUMHUYECKHUE
peakIu

B PacTBOpax

Teopus 2JIEKTPOIUTUYECKON
JACCOLUALINU. DIEKTPOIUTHI

U HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIIUN BEIIECTB

C pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenens quccounanu. CUiabHbIe
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaxiiuu nonHoro oOMeHa. Y ciioBus

PackppiBaTh CMBICI M3y4aeMBbIX IIOHATUH,
a TAK¥KE CMBICJI TEOPUH
BJIEKTPOJIUTUYECKON TUCCOLUALINH.
OOBICHATH TPUYUHBI
3JIEKTPOIIPOBOIHOCTHU BOAHBIX PACTBOPOB
BEIIIECTB, PA3IudaTh CIA0bIC M CHIIbHBIC
BJICKTPOJIUTHI.

CocTaBisaTh ypaBHEHUS JUCCOIMAIIIU
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MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBa KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
nucconuanuu. KauecTBeHHbIE peaKinuu
Ha MoHbI. [loHsTHE O THIpONIH3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpONPOBOTHOCTH
pacTBOPOB BEIIECTB, IIpoiiecca
JUCCOIUAIINY KUCIIOT, IIeJI0Yeit

¥ COJIeH (BO3MOXKHO HUCIIOIh30BaHUE
BUJICOMATEPHUATIOB).

OnbITh, WUTIOCTPUPYIOLINE TPU3HAKU
IPOTEKaHUs peakIil HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BbIJICJICHUE ra3a,
00pa3oBaHUE BOJIBI).

Pacno3HaBanue HEOPraHMYECKUX
BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEI0YeH U COJICH, OJIHbIE

Y COKpaIllCHHbIE MOHHBIE YPaBHEHUSA
XUMHUYECKUX PeaKIMil HOHHOro 0OMeHa,
KpaTKHE MOHHBIC YPABHEHUSI TPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHEe XUMHUECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IJIEKTPOIUTUIECKON
JIMCCOLUALINY; TTIOJITBEPKIaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUN XUMUYECKUX PEAKIINM.
Pemiats 3xcriepuMeHTaIbHbIE 3aa4U

0 TEME.

ITlnanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHUE
AKCTICPUMEHTHI, ITPOBOAUTH HAOJIOICHMS,
JleJIaTh BBIBO/JIBI 110 pe3yJibTaTaM
AKCIIEpUMEHTA MPU MPOBEICHUN
71a00PATOPHBIX OMBITOB M MPAKTUICCKUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJb30BAHUU XUMUYECKON
MOCY/Abl U 000pPYAOBaHUS.

[1poBOANTE BEIYUCIICHUS IO XUMUYECKUM
YpaBHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ilpakmuuecxas paboma:

Ne 1. Penienue skcriepuMeHTAIbHBIX
3aj1a4 o TEME.

Bviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIMil

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha HHGOPMAIIHMIO U3 YUeOHUKA U APYTUX
HMCTOYHHUKOB UH(OPMAIIMHU, B TOM YHCIIE
NnTepuera

Uroro no pazgeny

17

HemeTaJabl M MX COeIMHEHUA

2.1

OO6mmas
XapaKTepUCTUKA
XUMHYECKUX
AJICMEHTOB
VIIA-Tpynmsl.
["amorenst

OO0mas xapaKTepUCTHKA TAJIOTE€HOB.
Oco0EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICHCTBUE C METAJNIAMU,
HEeMEeTaJlJIaMH, IeJI0YaMHu ).
XmopoBonopoa. CoJisiHast KACIIOTA,
XMMHUYECKUE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. JleicTBrue xiaopa

U XJIOPOBOJIOPO/ia HA OPTraHU3M
yesoBeka. BaxkHelme XJIopuasl 1 Ux
HaX0XJICHUE B MIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpaxkarolme Gpuzndeckue

Y XUMUYECKHE CBOMCTBA TrAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUI B Mpeiesiax MajbIX
MEPUOJIOB U TJIABHBIX MOATPYIII
[lepuonueckoi CUCTEMBI XUMUYECKHUX
HJIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapaxkTepuszoBaTh PU3NUECKUE

1 XUMHYECKHE CBOWCTBA MTPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOIA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenensats XJIOPUI-UOHBI B paCTBOPE.
[InanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
JIeTaTh BBIBOJIBI IO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMIICHHE C 00pa3liaMH XJIOPUI0B
(rajJoreHuI0B).

JlabopamopHmwiii onvim:

N3ydenue CBOMCTB COJITHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUA-UOHBI.

lIpakxmuueckas paboma

Ne 2: TTonmyueHue COMTHON KHCIIOTHI,
M3y4YCHHE €€ CBOMCTB.

Buviyucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

HKCIIEPUMEHTA TIPU IPOBEICHUH
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiiaM 6€301acHON
paboTHI B J1aOOpaTOpUH

IIPU UCTIONIb30BAaHUH XUMUYECKON
Hocyzbl ¥ 000pyI0BaHUSI.

BricTpanBath pa3BepHyThIe TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha MH(POPMALIMIO U3 yYeOHHUKA

Y CTIPaBOYHBIX MaTEPHUaIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATHIHBIN
ammapar Kypca XHMUU

2.2

Oo6mmas
XapaKkTEePUCTHKA
XUMHYECKHUX
AJIIEMEHTOB
VIA-rpynnst. Cepa
U €€ COCMHEHHUS

OO0m1as xapakTepuCTUKa FJIEMEHTOB
VIA-rpynmer. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHbIC CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3nIeCcKrUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U CEPBI.
AnnoTtpornHbie MOAU(PUKAIIMH KHUCTIOPOaa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHUE, PU3NUECKUe

Y XUMHAYECKUE CBOMCTBA.

OKcubl cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCH/IOB.

Cepnas kucnota, Gpu3nyecKkue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUH C yU4ETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UUECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUH
(cepoBo10pO/1a, OKCUIIOB CEPHI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTyYeHHUsI, MPUMEHEHUE U 3HAYCHHUE
B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenensars HATUYUE CYJIb(PaT-HOHOB
B pacTBOpE.

OOBSACHSTH CYITHOCTD KOJIOTMUECKUX
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MPEJCTABUTEIS KJlacca KUCJIOT

u crienuduyeckue). XuMHYECKUe
peakuuu, JexKanme B OCHOBE
MPOMBIIIIEHHOTO CITOCO0a MOJIyYeHUS
cepHoil kuciotel. [Ipumenenune. Conun
CEpPHOM KUCJIOTHI, KAUECTBEHHAS PEAKIUs
Ha CyJb(aT-uoH.

Haxoxaenue cepol 1 €€ COeTMHEHU I

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKPYXaIOLIEH Cpebl COCTMHEHUSIMA
cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBPAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3IaMu CEphl U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue nporecca o0yrimBaHus
caxapa noJ J1eiCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3ydenne XuMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHre kaueCTBEHHON peaKIuK Ha
cynbGhaT-uoH U HaOII0ICHUE MpU3HaKa
€€ MPOTEeKaHus

po6JieM, CBA3aHHBIX C TepepaboTKOM
COEJIMHEHUI CEpBI.

[1nanupoBaTh M OCYHIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JieaTh BBIBOJIBI MO pe3yjibTaTam
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPY UCTIOJIE30BAHUN XUMUYIECKON
MOCYJIbl U 000PYI0BAHHUS.

[Ipon3BOANTE BEIYUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh IPH BHITIOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YIYCOHHKA,
CIIPABOYHBIC MATEPUAITBI
(ITeprognveckyro cuCTeMy XUMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMHUUECKUI PsiJ
HaIpsHKEHUN METaIIOB).

Hcronb30BaTh IPH BHITTOTHCHUH
y4eOHBIX 3a/JaHUM U B MPOIECCe
WCCIIEIOBATENLCKOM NeATeTbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHUYECKOTO COACPIKAHUS, CIIPABOYHBIC
MaTtepuabl, pecypcbl IHTepHETa
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2.3

OoOmas
XapaKTepUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynisl.

A30T, hochop u ux
COETUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OcCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIEC CTEIIEHU
OKHCJICHUS.

A3o0T, pacpocTpaHeHHE B IPUPOJIE,
bu3rUecKre 1 XUMUYECKHUE CBOMCTBA.
KpyroBoport azora B mpupo/e.
AMMUak, ero pu3nueckue 1 XUMHUIECKUE
CBOWMCTBA, MOJIy4YEHUE U TPUMEHECHHUE.
Conmn aMmMOHUSI, UX (PU3NYECKUE

Y XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHUSI.

A30THas KHCJI0Ta, €€ MOTy4YeHuE,
dbu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOmIve Kak MpeACcTaBUTENs Kiacca
KHCJIOT U crienupruyecKue).
Hcnonbs30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yao0peHnii. XMMHUYIECKOE 3arps3HCHHE
OKpY’KaroUIEH CPEAbI COCTMHEHUAMU
a30Ta (KUCJIOTHBIC JOXK/IHU, 3arPsI3HCHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAITAN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u GocdopHas Kucnora, GU3NIECKue

OOBACHATD 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB

V A-rpynrbl 1 uX COeIMHEHHUH C y4EeTOM
CTPOEHUS UX aTOMOB.

XapaktepusoBarh (pU3UYECKUE

Y XUMUYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ocdopa u ux
COCTMHEHHH (aMMHaKa, CoJIei aMMOHHS,
a30THOW KUCJIOTHI, HITPATOB, OKCHIA
dbocdopa (V) u bochopHOil KUCIIOTHI,
dbocdatoB), cocoObI UX MOTYUECHHUS,
MPUMEHEHUE U 3HAYCHUE B TIPUPOJIC

W )KM3HU YEJIOBEKA.

Onpenensatb HOHBI aMMOHUS U ocdat-
MOHBI B PaCTBOPE.

OOBIICHATH CYIIHOCTh IKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenHeHuit azora u docdopa

B OKPY>Karollen cpeae.

[InanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI IO PE3ybTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath npaBuiaM 0€30macHON
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Y XUMHUYECKHUE CBOWCTBA, MOJIyYEHUE.
Hcnonb3oBanue dhocdaToB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCTBaMH a30Ta, ¢ocdopa

1 UX COCIMHEHUM (BO3MOKHO
HCTIOJIb30BAaHUE BUICOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOpEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y N3yYECHHUE CBOMCTB AMMUAKa.
BzaumMoiencTBrue KOHIEHTPUPOBAHHOM
A30THOW KUCJIOTHI C MEJBIO
(BO3MOKHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi.:
IIpoBeneHne KaueCTBEHHBIX PEaKI
Ha MOH aMMoHus U pocdar-noH,

U U3y4YeHHUE MPU3HAKOB UX
POTEKAHUSI.

llpaxmuueckas paboma

Ne 3: Tlonmyuenne ammuaxa, u3y4eHue
€ro CBOMCTB.

Boruucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaAKIINil

paboThl B 1aboparopun

IIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYI0BAHUS.
[Ipon3BOANTH BEIYUCIICHUS

10 XUMAYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpHU BBITIOIHEHUN
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIE MaTEpPHUAIbI
(IeprOANYECKYIO CUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menaeneena, Tadbiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEN B BOJE, JIEKTPOXUMHUUECKHUM PsIT
HaIpsHKEHUI METAIIOB)
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2.4

OoOmas
XapaKTEPUCTUKA
XUMUYECKUX
AIIEMEHTOB
IVA-rpynst.
Yraepon

Y KPEMHUU, U UX
COEIMHEHNUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTEIIEHU
OKHCJICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
dbu3nUecKrue 1 XMMUYECKUE CBOMCTBA.
Ancopbiusi. Kpyrooport yriepojia

B [IPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha JKUBBIC OPTaHU3MBI, ITOJTYUYCHUE

Y IPUMEHEHUE. DKOJIOTHYECKHE
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0aibHOTO
MOTETUICHUS KJINMaTa, apHUKOBBIN
¢ Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nuecKre u XUMUIECKHE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBenHas peakiys Ha KapOOHAT-
noHsbl. Mcnosb3oBaHue KapOOHATOB

B OBITY, MEJTUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHayabHBIC MOHATHUS

00 OpraHMYECKHX BEIIECTBAX KaK

0 COEMHEHHUSIX yriieposa (MeTaH, 3TaH,

OOBACHATD 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsbl ¥ uX COEIMHEHUI C y4ETOM
CTPOEHUS UX aTOMOB.

XapaktepusoBarh (pU3UYECKUE

U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YTIJIEPO/ia U KPEMHHUS U UX
COEJIMHEHU (OKCUOB YIJIepoaa,
YTOJIbHOW KUCIIOThI, KApOOHATOB, OKCH 1A
KPEMHUS1, KPEMHUEBOU KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X IMOJTYYEHUS,
MIPUMEHECHUE U 3HAUYCHHE B IPUPO/IC

Y KU3HU YEJIOBEKA.

OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHUE BEUIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEIMHEHUI yIJIepoJa U KPEMHHUSI.
Omnpenenatb KapOOHAT- U CHIIUKAT-UOHBI
B pacTBoOpeE.

OOBICHATH CYIIHOCTB SKOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C HAXOXKJICHUEM
YIJIEKHUCIIOTO Ta3a B OKPY KaroIIen
cpene.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPUH,
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ATUJIEH, alIeTUJIEH, ’TAHOJ, TJIUIICPHH,
YKCyCHasi KUCIIOTa).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B
(YyroJib, MpUpOAHBIN a3, HEQTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
UX POJIb B OBITY U MIPOMBIIIUICHHOCTH.
[TonsiTue 0 OMOTOTUYECKU BAKHBIX
BEILIECTBAX: JKUpax, OeiKax, yriaeBojaax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPTAHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
Kpemnuit, ero ¢pusznueckue

Y XUMHUYECKUE CBOMCTBA, MOJIyYEHHUE

u npuMeHenne. CoeTMHEHUS KPEMHUS

B nipupoje. O0mue npeacTaBicHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

Cunukatsl, X UCTIOJIb30BaHUE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
BaxHeimme cTpouTeNnbHbIE MATEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
WCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEIHEBHOM JKU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mojenu KpUCTAITUIECKUX PEIIETOK

YKCYCHasi KUCIIOTa), B3aUMOCBS3b
HEOPTaHUYECKUX COCTMHEHUH yTiiepoaa
1 OPraHUYECKUX BEIECTB.

OrnuceIBaTh posib OCJIKOB, )KUPOB

1 yTJIEBOJIOB B (yHKIIMOHUPOBAHUH
’KUBBIX OPTraHU3MOB, COCTaB MPHUPOTHBIX
HWCTOYHHMKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY W IPOMBITIUICHHOCTH.
[IpoBOIUTH BEIYMCIICHUS 110 YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[InaHupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOAUTE HAOJIOICHMUS,
JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCTICPUMEHTA MPHU MTPOBEICHUH
71a00PATOPHBIX OMBITOB M MPAKTUICCKUX
paboT.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B JIabopaTopuu

TP UCTIOJIb30BAaHUU XUMHUYICCKOM
MOCY/Abl U 000PYOBAHUS.
Hcnonb30BaTh MpH BHITIOTHEHUN
y4eOHBIX 3alaHUHN TEKCThl yU4eOHUKa,
CIIpaBOYHBIC MaTEPHAIbI
(ITepuoanueckyro CUCTEMY XUMHUUECKUX
anemenToB JI. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHU M
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anMasa, rpadura, QymiepeHa.
O3HakoMIIEHHE C TTPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIeHHE C TPOAYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomatepuanbl: cuiIMKaTHAS
MIPOMBIIIEHHOCTB ).

Mopenu MOJIEKyJ1 OpraHMYeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3yYCHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHme KaueCTBEHHBIX PEeaAKITUit

Ha KapOOHAT U CHUJIMKAT-UOHBI

U U3y4YeHUE MPU3HAKOB UX

IPOTEKAHUSI.

Ipakxmuueckue pabomuwi:

Ne 4, Tlonmy4yeHue yriekucioro rasa,
U3y4YE€HUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMEHTaAIbHBIX
3aJ1a4 110 TeMe «BakHennne HeMeTaljIbl
U UX COCAMHCHUS.

Buiuucnenus:

110 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

Y COJIEW B BOJE, DIIEKTPOXUMHUUYECKUH DS
HAIPsSUKEHUH METAIIIIOB)

Hroro no pazgeny

25
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MeTaiibl M X CoeqMHECHUA

3.1

OO01ue cBocTBa
METALIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nosioxkeHus B [lepuognueckoi cucreme
XUMHYECKUX IJIEMEHTOB

J.1. MeHneneeBa u CTpOCHUS] AaTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b U METAJNINYECKas
KpUCTaJUIMUECKasi penieTka.
DIIEKTPOXUMHUYECKUAN PsIJT HAITPSIKEHAN
MeTaTIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTalioB. O0IIME CIOCOObI
noxydenust metasuioB. [lonsTue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrmnaBel (CTanb, 4yTYH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimbi:
O3HakoMIIeHHE ¢ 00pa3liaMi METAJLJIOB
U CILJIaBOB, UX (DU3UUYECKUMU

PackpbIBaTh CMBIC U3y4aeMbIX OHATUN
Y IPUMEHSITH 3TU MOHATHUS [IPU ONMCAHUU
CBOMCTB BEIIIECTB U UX MPEBpALICHUM.
OOBsCHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB AJIEMEHTOB-
METaJUIOB U UX COEAMHEHUN C yUeTOM
CTPOEHUS UX aTOMOB.

XapaKkTepru30BaTh CTPOSHHUE METAJIJIOB,
oO1ue PuU3NUecKue U XUMUUECKUE
CBOIMCTBA METAJIJIOB.

XapakTepu3oBaTh 00LIME CITOCOOBI
MOJTYYCHHS METAJIOB.

OnuceIBaTh CIIOCOOBI 3AIUTH METAJLIIOB
OT KOPPO3HH.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B JIabopaTopuu

P UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHUSI.
[Tpou3BOANTH BEIYUCTICHUS

10 ypaBHEHUSIM XUMHUECKUX PEAKITUH,
€CJIM OJIMH U3 PEarcHTOB COICPKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIIE.

Hcronp30BaTh MpH BHIMTOTHCHAN
y4eOHBIX 3a/IaHUN TEKCThI Y4YEOHHKA,
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CBOMCTBaMHU.

Bviuucnenus:

110 YPAaBHEHUSM XUMHUUYECKUX PEAKIIUA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITeppoarueckyro CUCTEMY XUMHUUECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUAN PAT
HaIpsHKCHUN METAIIJIOB)

3.2

Baxueiimme
METAJUIbI U UX
COCTMHEHUSI

16

[[{enoynble METAIbI: TIOJIOKEHUE

B [leproanueckor cucteme XUMUYECKUX
anemenToB [[.M. MeHpaeneena,

CTPOEHHE X ATOMOB, HAXOXK/ICHUE

B ipupojae. Puzndecknue 1 XUMUIECKUe
CBOMCTBA (Ha IpUMeEpe HATPHUS

1 Kauust). OKCUJIBI U TUIPOKCUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAJJIOB U UX COCJTMHECHUH.
[[{eroyHO3EeMENBHBIE METAJIBI MATHUI

1 KaJIBIIUH: TTOJIOKECHHE

B [leprnoanyeckoil cucteMe XUMHUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
WX aTOMOB, HAX0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 KajJblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHH: TTOJIOKECHHUE

B [lepuoanueckou cucreme

OOBACHATH 0011IE 32aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB-
METaJUIOB M UX COEAMHEHUH B IPyIIIax

C YYETOM CTPOEHHS UX aTOMOB.
XapaxkTepuszoBaTh PU3NYECKUE

Y XMMHUYECKHE CBOMCTBA IIPOCTHIX
BEILIECTB METAJVIOB U UX COCIMHEHUN
(OKCHIOB, TUAPOKCHUIIOB, COJICH),
CHOCOOBI UX MOJTYUYEHUSI, TPUMEHEHUE

Y 3HaYEHUE B IIPUPOJE U KU3HU
YeJI0BEKA.

YcranaBauMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBA3b: CTPOCHHE
BEIIECTBAa — CBOWCTBA — MPUMEHECHUE —
Ha IPUMEPAX U3YYAEMBbIX BEILIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peakinii HOHbI METAJIJIOB: MarHus,
KaJIbIIHs, ATIOMUHMYSI, IIMHKA, xkere3a (11)
u xene3a (III), menu (II).

JloxaspiBaTh aM(pOTEpHBINA XapaKkTep
OKCHUJIOB Y THIPOKCHUIOB aTFOMUHUS
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XHMHYECKUX JIEMEHTOB

J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXXJIeHUE B ipupojie. Dusznueckue

1 XUMHYCCKHE CBOMCTBA aTFOMUHHS.
AmdboTepHbIC CBOHCTBA OKCH/IA

U TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B [leproanyueckoit
CHCTEME XUMHUYECKHX AJIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHUE aTOMa,
Haxo0JIeHUE B ipupojie. Puznueckue

1 XUMHUYECKHE CBOMCTBA KeJe3a.
Oxcuel, TuApOKCHIbI U conu xxere3a (1)
u xkene3a (III), ux cocras, cBoiicTBa

Y MOJy4YCHHUE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMO/ICHCTBHUS OKCHIA
KJIBITUSL U HATPHUS ¢ BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPHUAIIOB).
OxpalvBaHue IJIaMeHU HOHaAMU
HATPUs, KU U KaJIbLIH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue cBOMCTB )KECTKOM BOJBI.
[Ipornecc ropenus xene3a B KUCIOPOIe
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

U IIUHKA.

[1nanupoBaTh M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO pE3yjibTaTam
HKCIIEPUMEHTA MIPU MPOBEJCHUU
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B 1a0OpaTOpHUH

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYAOBAHUS.
[Tpon3BOANTE BBIUUCICHUS

M0 XMMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B T1ape WX TPYIIIe.

BricTpanBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha THGOPMAIINIO U3 yUYeOHUKA

U CIIPAaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCII0JIb30BaTh U3YUYCHHBIN ITOHATUNHBIN
anmnapar Kypca XUMHUH
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Jlabopamopnvie onvimbi:

[IpoBeaeHne KaYECTBEHHBIX PEaKInii
Ha UOHBI (MarHus, KaJblUs, aTIOMUAHUSA,
nuHka, sxenesa (1) u sxenesa (111), meau
(IT), onucanue NMprU3HAKOB MX
POTEKaHUS.

Uccnenoanue ampoTepHBIX CBOWCTB
TUIPOKCHUIA ATTFOMUHUS U TUAPOKCHUIA
IIUHKA.

llpaxmuueckue pabomoi:

Ne 6. XKecTkocTh BOJIBI 1 METOBI €€
YCTpaHECHMUS.

Ne 7. Pemenue skciepuMeHTAIIbHBIX
3a7a4 1o teMe «BaxHenne MeTasibl
U UX COCIMHEHUSD.

Buiuucnenus:

M0 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MIPUMECH;

MacCOBOM JT0JIM BBIXOJIa MMPOTyKTa
peakimu

Hroro mo pazneny 20
XuMmus M OKpYy:Kawiuas cpeaa
4.1 | Xumus 3 BemecTBa n MaTepuaisl B IOBCEAHEBHON | XapaKTEPU30BATH POJIb XUMUU

¥ OKPY KaroIIast
cpena

YKA3HHU 4elioBeKa. besonacHoe
HCIIOJIb30BAaHNE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBas momoriis

B pa3JIMYHBIX chepax AesITeTbHOCTH
JIFO/IeM, OCHOBHbBIC BEIIECTBA
Y MaTEPHUaJbl, IPUMEHSIEMbIE B )KU3HU
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MPU XUMUAYECKHUX
0’KOrax u

OTPaBJICHUSIX.

XUMHYECKOE 3arpsI3HCHUE
OKpY>Karolen cpebl (mpeaenbHas

A0ITyCTHMas KOHICHTPAIHA BEIICCTB.

Ponb xumun

B PCIHICHNH SKOJIOTHYICCKUX HpO6JI€M.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

N3yuenue 06pa3noB MaTepuaioB
(cTekIo, CIIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepUaIbl)

COBPEMEHHOI'0 YEJIOBEKa.
OOBICHATH yClIOBUA O€30ITaCHOTO
MCIOJIb30BaHUS BEIIECTB U XUMUYECKUX
peaxiuii B ObITY.

AHanu3upoBaTh U KPUTUUECKU
OLIEHUBATh UH(POPMAILUIO O BIUSHUU
IPOMBIIIJIEHHOCTH, CEJILCKOTO
XO03s1iCTBa, TpaHCIIOPTa U JIp. HA
COCTOSIHHE

OKPYIKarOIIEH CPEIbI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIITH

IPU XUMUYECKUX 05KOTaxX U
oTpaBieHusx. [[pyHumaTs ygactue B
00CyX/IeHHH MPOOJIEM XUMUYECKOHN U
DKOJIOTUYECKOMN HAIIPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO
1o mpodJieme

U MIpe/Jiaratb BO3MOKHBIE Ty THU €€
peleHus

Hroro no pazzaeny: 3
Pe3epBHOE Bpemsi 3
OBILEE U1CJIO 68
YACOB

I10 ITIPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 9acoB
Ne HauMeHoBaHHe pa3jie/ioB H Tem  Bcero DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabsubl  [IpakTuyeck
n/n  mporpaMmbl OTBEICHHBIX HA o0pa3oBaTe/ibHbIE PeCypchbl
OTBEJEHHBIX Ha e padoThbI ue padoTbl
HU3yvucHue
H3y4YeHHUE B
CaMOCTOATE/IbH
KJ1acce
0
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHMS M MPAKTHYCCKOM 3 2 2 https://m.edsoo.ru/YNVJX660G
JIEATENLHOCTH YEJIOBEKA
1.2 BemiectBa 1 XUMHUYECKHE pEeaKITUU 7 8 1 https://m.edsoo.ru/ONNXR1VFOQ
10 10 1 )
Hroro no pazneny
20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
Bozayx. Kucnopon. Ilonsitue 00
2.1 o poa 3 3 1 https://m.edsoo.ru/D5BORTY30
oKcHaax
Bopgopon. Ilonsgrrne o KkucioTax u
2.2 #oPOl 4 4 1 https://m.edso0.ru/5D61JZ6PS
COJISIX
Boga. PactBopel. ITonsarue o6
2.3 g P 3 2 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 6 5 1 1 https://m.edso0.ru/0TSASMOWT
HEOPTraHUYECKUX COCTMHEHUI
16 14 2 4

Hroro no pazneny

30
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTENHLHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 3 4 https://m.edsoo.ru/TCBJBVWFZ
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
3.2 OKHCIIHTEIIBHO- 4 4 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTCIIbHBIC PCAKIIUN
7 8
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
1 3
PesepBHOE Bpemst 3 https://m.edso0.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB I10 34 34
I[MPOT'PAMME 68
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHuUe pa3iesioB H Beero DJiIeKTpoHHbBbIE (U (PPOBBIE)
Konrpoasn | IIpakTHueck
n/n TeM NMPOrpamMMbl o0pa3oBaTebHbIE PECYPChI
OTBC/ICHHbIX HA  OTBeJleHHBbIX Ha  bI€ PA0OTHI ne padoThI
u3ydeHue B HU3ydeHue
KJ1acce CAMOCTOATEJIBbHO
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
[ToBTOpeHue u yriyoneHue
1.1 3HAHUN OCHOBHBIX Pa3/eiiOB 3 2 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 kiacca
OcHo € 3aKOHOMEPHOC
1.2 HOBHBIC SAKOHOMEPHOCTH 2 2 https://m.eds00.ru/AFNALWG7U
XUMHUYECKHUX PEAKITHIA
DIIEKTPOTUTHYCCKAs
1.3 IUCCOLUAIA. XUMHUUECKHE 4 4 1 1 https://m.edsoo.ru/KODUR50VV
pEaKIuu B pacTBOPax
9 8 ) 1
Hroro no pazneny
17
Pa3nen 2. HeMeTa/JIbl H HX COeIMHEHUS
OO61as xapakTepucTHKa
2.1 xuMmuuecknx di1eMeHToB VIIA- 2 2 1 https://m.edsoo.ru/ZTN1F700I
rpymnsl. I'agorenst
OO01mas xapakTepucTHKa
2.2 XUMHUYECKHX d1eMeHTOB VIA- 3 3 https://m.edsoo.ru/P3DHMFB09
rpymnmsl. Cepa u €€ coeJuHeHus
00
23 HHas xapaxtepucTiia 4 3 1 https://m.eds00.ru/VOXDOUX2S

XUMHYECKHUX 3JIeMEeHTOB VA-
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S

rpynmsl. A30T, Gpochop u ux
COCIIMHEHUS

OO0mast xapakTepUCTHKA
XUMHAYECKUX 31eMeHTOB |V A-

2.4 . 5 3 https://m.edso0.ru/JPJ200VJIX
IPyINIbL. YTIEPOI U KPEMHUN U
AX COEOUHEHUS
" 14 11
TOT'O IO pa3jell
p Yy o5
Paznea 3. Merajliibl M X COeTHHEHHUS
3.1 ‘ OO01111e cBOMCTBA METAIIJIOB 2 2 https://m.edsoo.ru/GHV2L6NJ8
B N
3.2 WRHCHIIIE METAILIBL I HX 8 8 https://m.eds00.ru/EFKOWIHZI
COCINHCHUA
" 10 10
TOT'O MO Pa3e
p Yy 20
Pasnen 4. Xumus n okpy:kawmas cpeia
B
4.1 CHICCTBA 1 MATEpHAIL B 1 2 https://m.edsoo.ru/TENBWEF7Y
JKU3HU YeJI0BEKa
1 2
Hroro no pazneny 3
0 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 34 34
[TPOI'PAMME 68
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https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoangecTBO 4yacosB
Beero Jata DJIEeKTPOHHbBIE
Ne Kontpoas = IIpakTnue uugpoBkIe
. Tema ypoxa OTBeIeHHBIX BYIEH o 6pasoparennubie
n OTBEJECHHBbIX HbI€ CKue usi p
Ha Ha pPadoThI padoThI pecypcebl
H3yYEHHUE
H3y4Y€HHEC B
caMoCTOATE
KJ1acce
JBHO
IIpeamer xumun. Pons xumun
https://m.edsoo.ru/L62DS2C
1 B )KA3HU 4elIOoBeKa. Tema u 1 7R
BeElllECTBA LR
ITousiTre 0 MeTOAaX MO3HAHUS
5 B XuMuH. YucCTHIe BellecTBa U 1 https://m.edso0.ru/9ZJAEW
cmecu. CriocoObl pa3aeneHus 050
cMmeceit
[IpakTnueckas padora Ne 1
«IIpaBumna paboTsl B
. https://m.edsoo.ru/L5EW435
3 na0opaTopuu U MPUEMBI 1 1 3D
oOpariieHus ¢ 1abopaTOPHBIM —
000py0BaHHEM)
4 YucTele BelecTBa U CMECH. 1 https://m.edsoo.ru/6TME21F
CriocoOsI pa3eneHus cMecei w8
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 https://m.edso0.ru/K3LS5M

MpUMepe OYUCTKU
MIOBAPEHHOH COJIN)»

CRY
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04W

6 A e
TOMBI U MOJIEKYJIbI TBS
XUMHYECKHE IIIEMCHTEI.
3Haku (CUMBOJIbI)
https://m.edsoo.ru/AH3D4D
7 XUMHUYECKUX DJIEMEHTOB. NAX
IIpocTsle U CIIOXKHBIE
BEIIEeCTBa
8 IIpocTsle U CIIOXKHBIE https://m.edsoo.ru/DXJIBSTJ
BEILIECTBA 95
ATOMHO-MOJIEKYJISIPHOE https://m.edsoo.ru/IMOBJ3
9
y4yeHUe QZ5
3aK0H OCTOSHCTBA COCTaBa
BEIeCTB. XUMHUeCcKas
https://m.edsoo.ru/IMC496F
10 ¢dbopmyna. BareHTHOCTh %6
aTOMOB XHUMHUYECKUX T
SJIEMEHTOB
OTHOCHUTENBHAS aTOMHAs
Macca. OTHocUTEIbHAS
https://m.edsoo.ru/PIZPCIM
11 MOJIEKYJISIpHAsl Macca. DX
MaccoBast JoJsI XUMUYECKOTO T
JJIEMEHTA B COETUHEHUH
12 MaccoBast J0OJIsI XUMHYECKOTO https://m.edsoo.ru/GHV58Q
3JIEMEHTA B COEAUHEHUN MVE
KomnuectBo BemecTsa. Moib.
https://m.edsoo.ru/368UNL5
13 MosnsipHast macca. 2
XumMuyeckas peakius _
dusnyeckue 1 XUMUUECKHE
https://m.edsoo.ru/YZM8S6
14 SIBJIEHUSI. XUMHAYECKas

peaKxiust

ATH
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https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH

IIpu3nHaku u yciosus

https://m.edsoo.ru/N6DVNJ

15 HpOTCKéiHPIH XUMHUYCCKUX K05
peakmuit
3aKOH COXpaHEHHUs MaCChl
BelIeCcTB. XUMHUUICCKUE
16 ypaBHeHUs. Beruucnenus https://m.edsoo.ru/M8DS4I
KOJIMYECTBA, MACChI BEIIECTBA HVM
110 YPAaBHEHHSIM XUMHYECKUX
peakuuii
Breraucnenns KoJIm4yecTBa,
17 Macchl BEIIECTRA 110 https://m.edsoo.ru/LUY9U3
ypaBHEHUSAM XUMHUYECKUX EQE
peakuuii
Krnaccudukanus XaMHIECKUX
18 peakuuii (coeAMHEHNUs, https://m.edsoo.ru/L4807LA
pasiioxKeHus, 3aMeICHUs, GB
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
https://m.edsoo.ru/PIWARH
19 sHukIoneauct. O0o0IeHne 3AB
W CHCTeMaTH3allisl 3HAHUI
Konrponbuas pabora Nel no https://m.edso0.ru/ON62SNE
20 TeMe «BemectBa u RU
XUMUYECKUE PEAKIIUI)
Bo3ayx — cMmech ra3os.
21 CocraB Bo3ayxa. Kuciopon https://m.edsoo.ru/ XONONR
— 3JIEMEHT M IIPOCTOE N1P
BemectBo. O30H
29 du3znuecknue U XUuMHUUECKIE https://m.edsoo.ru/FBS1JRK

CBOMCTBa KHCJIOpOda

MB
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https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB

(peakuuu OKUCIEHUS,
ropenue). [lonstue 06
OKCHJaX

CriocoObI mosryueHust

KHCIIOpO/ia B 1a00OpaToOpuu 1

https://m.edsoo.ru/\VJWB6A

23
MIPOMBILLIEHHOCTH. 2RD
[IpumeneHnue kuciopoa
TemnoBoit a3 ekt
XUMHYECKON PEaKIuu,
https://m.edsoo.ru/PNMKJZ
24 MOHSATHE O TEPMOXHUMHUYECKOM HKX
ypaBHEHUH, IK30- U -
SHJIOTEPMUUYECKHUX PEAKIIHUIX
TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHue BO3ayXa, https://m.edsoo.ru/USNY5U
25
CII0COOBI €ro uwz2
MPEAOTBPAIECHUS
[IpakTuueckas pabota Ne 3 o
26 teme «llomyuenue u https://m.eds00.ru/5516UHX
coOupaHue KUCIOpo/a, 3R
W3Yy4YEHUE €r0 CBOMCTBY»
Bonopon — siieMeHT u
MPOCTOE BEIIECTBO.
https://m.edsoo.ru/\WD392A
27 Haxoxnenue B mpupoe. CWB
dusnyeckne U XUMUYECKHE
CBOICTBA BOJIOPO/IA.
dOu3nuecKkue 1 XUMUYCCKHIE
. https://m.edso0.ru/0SZ28459
28 CBOICTBa BOJIOpPO/IA.

[Ipumenenue Bogopoaa

R
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https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNI

29 [ToHsITHE O KUCIIOTAX U COMSAX \VC43
30 CriocoObI MOTy4eHUS https://m.edso0.ru/C9TO9U
BOZIOPOJIa B TAOOpaToOpuu CIP
[IpakTrueckas padota Ne 4 o
31 teme «llonyuenue u https://m.edso0.ru/SS3WAX
cobupanue Boopoa, 33K
W3y4YECHUE Er0 CBOMCTBY
32 MosipHablii 00bEM Ta30B. https://m.edsoo.ru/M3KSO1
3akoH ABoraapo QDQ
Mosnsipubiii 00bEM
razosBrruncinenus o0bEMa,
https://m.edsoo.ru/MXGOY
33 KOJIMYECTBA BEILIECTBA I'a3a 10 304M
€ro U3BECTHOMY KOJIUYECTBY
BElIECTBA UITU 00BEMY
Borancnenus 00EMOB ra3oB
34 110 YPAaBHEHMIO PEAKLIUU Ha https://m.eds00.ru/9TQ8AX
OCHOBE 3aKOHa 00BEMHBIX ABY
OTHOIIIEHUH Ta30B
35 Du3nYecKue U XUMHUYECKHE https://m.edso00.ru/7AOGFZ
CBOMCTBa BOJIBI K4R
36 CocraB ocHoBanuil. [Tonsitue https://m.edsoo.ru/IXB2W6I
00 MHJIUKaTOpax VL
Boga kak pactBopuTens.
Haceimennsie u
https://m.edsoo.ru/MKHXPO
37 HEHACBIIIEHHBIE PACTBOPHI.

MaccoBas 10715 BeliecTa B
pacTBope

FH4
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4

[TpakTuyeckas padora Ne 5 o

TEMC «HpI/IFOTOBJ'ICHI/IC

https://m.edsoo.ru/WXUKP

38 paCTBopciB c OHPGILGHCHHOI/I AUOA
MaccoBO# gonei
pPacTBOPEHHOTO BEIIECTBAY
KontponsHas padora Ne2 o
https://m.edso0.ru/JM7935D
39 teme «Kucmopoa. Bogopoa. RY
Boma» T
OKcHABI: COCTaB,
KJIaCCU(UKALINS,
https://m.edsoo.ru/5TFSJIN
40 HoMmeHkiarypa. [lonyuenue u AY
XHUMHYECKHE CBOMCTBA T
OKCHJIOB
[Tonyuenue u XumMu4ecKue
41 CBOMCTBA KUCIOTHBIX, https://m.edso0.ru/8JAZ9Y
OCHOBHBIX U aM(OTEPHBIX WS2
OKCHJIOB
OcHOBaHU: COCTaB,
KJIacCupUKaLus,
https://m.edsoo.ru/5U397HU
42 HOMeHKarypa. [lonyuenue u 5C
XAMHYECKHE CBOMCTBA o
OCHOBaHUM
43 [Tonyuenue n xummudeckue https://m.edsoo.ru/GD9A28
CBOMCTBA OCHOBaHUM ROE
Kwucnotsl: cocras,
KIaccupuKanus,
https://m.edsoo.ru/Q6U4WE
44 HoMeHKiarypa. [lonydenne n

XUMHUYECKUE CBOUCTBA
KHUCIOT.

BK7
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https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7

[Tonydyenue n xumMHuuecKue

https://m.edsoo.ru/Z2GCRN

4 CBOMCTBA KHCIIOT 45W
Conu (cpeanue):
46 HOMEHKJIATypa, CIIOCOObI https://m.edsoo.ru/JJSNUIM9
MOJTYYEHUs, XUMUYECKHE TJ
CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 https://m.edso0.ru/58D13JF7
TeMe « OCHOBHBIE KJIACCHI Vv
HEOPTraHUYECKUX
COCTUHEHUN
['eneTnyeckas CBSI3b MEKIY
https://m.edsoo.ru/YDS6ZR
48 KJIJacCCaMU HEOPTaHUYECKHIX E31
COCIMHEHU I
49 O06o0menue u https://m.eds00.ru/STBUOE
CUCTEMaTHU3alus 3HAHUM EYN
KontponbHast pabota Ne3 o
50 Teme "OCHOBHBIE KJIACChI https://m.edsoo.ru/AFA71D
HEOPraHUYeCKUX ULD
coeqruHeHnn"
[IepBbie monBITKN
51 KJ1acCU(UKALMU XUMHUECKUX https://m.edsoo.ru/COV3CC
snemeHToB. [lonsTHE O 214
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
https://m.edsoo.ru/X9F1NR3
52 [lepuoanueckas cucrema

XUMHYECKHUX d1eMeHTOB /JI. .

usg
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https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8

MenpeneeBa. [lepuopl,
TPYIIbL, TOATPYIIIbI

IIepuonsl, rpynisl,

https://m.edsoo.ru/NOMW

53
MOATPYIIBI WIRXN
54 Crtpoenune atomoB. CocTaB https://m.edsoo.ru/IMUDOM
aTOMHBIX sijiep. M30TorbI R5H
CrpoeHue 3JIeKTPOHHBIX
55 000JI0Y€K aTOMOB DJIEMEHTOB https://m.edso0.ru/T95YNV
[Meproguueckoii cucremsl 1. 8B2
. MenneneeBa
XapakTepucTuka
XUMHYECKOTr'0 JJIEMEHTA 110
https://m.edsoo.ru/YI1P040
56 €ro IOJIOKEHHUIO B MDX
[Tepuonuueckoit cucreme /1.
. Menneneena
3nauenue [lepuonnueckoro
3aKOHA /I Pa3BUTHS HAYKU U
https://m.edso0.ru/SZD8XE
57 npaktuku. J[. 1. Menzaenees 00P
— Y4€HBIi, IeAaror u T
rpaxaaHuH
PesepBubIil ypok. O6001eHe
58 Y CUCTEMATHU3AaIN 3HAHUH / https://m.edsoo.ru/ZCQTRP
Bceepocculickas npoepoyHas 08y
pabora
DNEeKTPOOTPUIIATETLHOCTh
https://m.edsoo.ru/FTIZF99
59 aTOMOB XUMHUYECKUX WE
3JIEMEHTOB -
https://m.edsoo.ru/HZA110
60 HNonnas xumudeckas CBsI3b

ED8
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https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/HZA11OED8

KoBasienTHas nonsipHas u

https://m.edso0.ru/3SY1RJK

61 HETIOJISIPHAs] XUMHUYECKast 1 Vi
CBSI3b T
KoBasieHTHas nonsipHas u
https://m.edsoo0.ru/EOL3MT
62 HETOJISIpHAS XUMHYECKast 1
2AE
CBS3b
https://m.edso0.ru/9YVR3F
63 CreneHb OKACIEHUS 1
UXI
CreneHb OKUCIIEHHUS.
https://m.edsoo.ru/RA6CVX
64 OKUCINUTEIILHO- 1 M66
BOCCTAHOBUTEJILHBIE PEAKITUU
OKuCIUTEIH U https://m.edsoo.ru/ZXNCA7
65 1
BOCCTAHOBUTEIH DOZ
KonTponbnas padora Ne4 no
teMe «CTpoeHue aroma.
https://m.edso0.ru/QPS4675
66 XuMuyeckas CBA3bY / 1 PU
Bcepocculickas npoBepodHas T
pabota
PesepBubIil ypok. O60011eHE
67 M CHCTEMAaTHU3aIns 3HAaHUH 110 1 https://m.edsoo.ru/4RH7M3
teme «CTpoeHue aToma. 5NF
XuMuyeckas CBI3b)
68 PezepHblit ypok. O000mmenue 1 https://m.edsoo.ru/7DNRBZ
¥ CHCTEMAaTH3aINs 3HAHUH 948
OBIIEE KOJIMYECTBO YACOB 34 34

10 ITPOI'PAMME

68
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https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/
n

KoaunuyecTBO 4acoB

Bcero
Tema ypoka

OTBE/ICHHBIX
Ha H3yuyeHHe
caMocTosTeNl

OTBCACHHBIX
Ha U3y4YeHue

B KJ1acce
BHO

[Tepnonnueckuii 3aKoH.
[Tepunonnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MemneneeBa

3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB XMMHYECKHUX
JJIEMEHTOB IEPBBIX TPEX
MEepPHOJIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX BEIECTB.
Buasl xumMuueckoii CBA3U U
THUTIBI KPUCTATUTMYECKHUX
PEETOK.

Buapl xuMuueckoii ¢BSI3U U
TUIBI KPUCTATUTMYECKHUX 1
peLEToK

KonTtponsHnas padora Nel mo
teme «[loBTOpenue u
yriayOsieHre 3HaHUH OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay

KonTpoabu
ble paboThI

IIpakTHye
cKHe
padoThI

JlaTa
H3yYeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/ECRKA9
OAY

https://m.edsoo.ru/GNJPERO
FB

https://m.edsoo.ru/WTO1WR
A2Q

https://m.edsoo.ru/UI4Y5CF
RV

https://m.edsoo.ru/J4X8ZN21

2
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212

Knaccudukanuss XUMHIEeCKHX

https://m.edsoo.ru/ X8 XAE7E

6 peaKkuii Mo pa3InuyHbIM 9]
MpU3HaKaM
[IonsaTue o ckopoctu
7 XuMHyeckou peakuuu. [lonstue https://m.edso0.ru/6VLXCY
0 TOMOTEHHBIX U T€TEPOreHHBIX Y7N
peaKkusx
IlonsATHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOpHI,
8 BJIMSIFOIIAE HA CKOPOCTH https://m.edsoo.ru/HAFH7NZ
XUMHYECKOU PEaKIiu 1 NM
MOJIOYKEHUE XHUMHUYSCKOIO
paBHOBECHUS
9 OKHCITUTENTBHO- https://m.edso0.ru/648V1102
BOCCTAHOBUTEJIbHBIE PEAKIIUU 6
Teoprst oneKTpoTHTIIECKOR https://m.edso0.ru/2KCYCL
10 nucconuanu. CUIbHBIE U 716
cJ1a0ble AIEKTPOJIUTHI -
11 VloHHbIe ypaBHerus peaxiii flfgps://m.edsoo.ru/VNZSBQN
XuMHYecKue CBONCTBA KHCIIOT,
coJie 1 OCHOBaHUM B CBETE
. https://m.edsoo.ru/8HH81YV
12 npezcTaBiIeHuit 0o x|
ANEKTPOIUTUYECKON
JIACCOLMAIAN
XuMHYECKHe CBONCTBA KHCIIOT,
. . https://m.edso0.ru/ETD5QTS
13 COJIeH K OCHOBaHUI B CBETE

MpeJICTaBICHH 00

4G
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https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G

ANEKTPOIUTUYECKOMN
JUCCOLMAluU

https://m.edsoo.ru/9JFRAVE

14 [TonsiTue o ruIpoOIU3E Coeit
8W
15 O0o001IcHNEe U CHCTEMAaTH3aIIHS https://m.edsoo.ru/FEEIZRM
3HaHMH BG
lpaxrueckas padora Ne I. https://m.edsoo.ru/7VXTFHJ
16 «Pemenne T4
AKCTIIEPUMEHTAIBHBIX 3374
KonTponpsHas padora Ne2 mo
17 TeMe «DNEKTPOIUTUYECKAsT https://m.edso0.ru/9RKLZD
JUccoIraIusa. XUMHUUECKHe NUX
pPEeaKIMK B pacTBOpax»
OO61as xapakTepuCcTHKa
raJloTeHOB. XMMHYCCKHE
CBOICTBA Ha IPUMeEpE XJI0pa. https://m.edsoo.ru/NNYKYZ
18 Xnoposogopoa. CostHast F12
KHCJIOTa, XUMHYECKHE
CBOIICTBa, MOJTyYEHUE,
pUMEHEHUE
XmopoBogopoa. CossiHast
19 KHCJI0Ta, XUMHICCKHE https://m.edsoo.ru/CWVSHC
CBOICTBa, MOJTyYEHUE, D2M
MPUMEHEHUE
[IpakTruueckas pabora Ne 2 mo
20 teme «llosyuenue consiHOM https://m.edsoo.ru/PVEXIY

KHUCIIOTBI, AU3yYEHHE €€
CBOWCTB»

WEG
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https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG

21

Brruncnenus o ypaBHEHUSIM
XUMHUYECKHX PEaKIIHMH, eCIIN
OJIMH U3 PEarcHTOB JIaH B
HN30BITKE

https://m.edsoo.ru/4BI15H070
F

22

23

OO0mast xapaKTepUCTHKA
as1eMeHTOB VIA-rpynmnsl.
AnnotponHsle MOAU(pUKALIUN
cepsl. HaxoxaeHue cepsl u eé
COEMHEHUH B IPUPO/IE.
XUMHUYECKUE CBOICTBA CEPBI
ANOTpOITHBIE MOAU(PHUKAINN
cepbl. HaxoxaeHue ceprl u e€
COEMHEHUH B IPUPO/IE.
XUMHUECKUE CBOICTBA CEPBI

https://m.edsoo.ru/VMWKE
RSEP

https://m.edsoo.ru/CX10EU8
PO

24

25

CepoBoaopoj1, CTpOCHHUE,
q)HSI/IquKI/Ie U XUMHUYCCKHUC
cBoiicTBa. OKCHUIIBI CEPHI.
Cepnas kucnora, pusudeckue u
XUMHYECKHE CBOICTBA,
pUMEHEHUE

Oxkcuppl cepol. CepHas

KUCIIO0Ta, GU3NYECKUE U
XMMHUYECKHE CBOMCTBA,

IpUMEHEeHHE

https://m.edsoo.ru/ECGX2B4

ow

https://m.edsoo.ru/ULRFLC
HH1

26

XHUMHUYECKUE PEAKIINH,
JIeXKaIe B OCHOBE
IPOMBIIIJIEHHOTO CI10c00a
MOJIyYEeHHUs] CEpHOU KUCIIOTBHI.
XUMHUECKOE 3arps3HEHUE

https://m.edsoo.ru/H7FT3NO
N4
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https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/H7FT3NON4

OKPYXaroIIeH Cpeabl
COCTUHEHUSIMU CEPBI

27

28

29

30

31

32

33

Brruncnenue MaccoBoit 40Ju
BBIXO/Ia TPOYKTA PEaKLUuu
OO61mas xapakTepucThKa
anemMeHToB VA-Tpynimsl. A30T,
pacnpocTpaHeHHE B PUPOJIE,
(bU3HYECKUE M XUMUICCKHEC
CBOICTBA

AmMMuak, ero pu3ndecKue u
XHMHUYECKHE CBOMCTBA,
MOJy4YeHue U PUMEHEHHE.
A3oTHas KHCIO0Ta, €€
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHEC
CBOMCTBaA

[Tpaktuyeckas padora Ne 3 o
teMme «[lonyyenne ammuaka,
W3Y4YEHUE €r0 CBOMCTB»

A3OoTHas KHCI0Ta, €€
buznyecKre 1 XUMUYECKHE
CBOMCTBa

Hcnonp3oBaHue HUTPATOB U
coJieli aMMOHUS B Ka4eCTBe
MHHEPAITBHBIX Y100pEHUI.
XUMHYECKOEe 3arpsi3HEHNE

OKpY KaroIeH Cpe/ibl
COCMHEHUSIMH a30Ta

®ochop. Okcun dhocdopa (V) u
docdopnas kucnora,

https://m.edsoo.ru/HSJE186
WN

https://m.edsoo.ru/WAHRM
B976

https://m.edsoo.ru/HZAYE5SF

13

https://m.edsoo.ru/JORP64I1FJ

https://m.edsoo.ru/U2DYED
MYE

https://m.edsoo.ru/5SHBKCIQ
CB

https://m.eds00.ru/GDQJSO3
WP
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https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP

¢du3nueckre 1 XUMHYECKHIE
CBOMCTBA, MOJy4YCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/UAZ3HU

34 ya00peHuii. 3arpsa3HeHne 65V
IPUPOIHON cpeanl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
npupoze, Gu3nIecKue u
35 XUMHUYECKHE cBoMCTBa. OKCUIIBI https://m.edsoo.ru/DWOM6S
yraepoaa, ux pusuveckue u UUL
XMMHYECKHE CBOMCTBA.
YronbHas KucioTa ¥ €€ COH.
Oxkcupapl yraepozaa, ux
(dU3HYECKUE M XUMUICCKHEC
. https://m.edsoo.ru/OXQAPG
36 CBOWCTBA. DKOJOTHYECKHE NCE
po0JIeMbI, CBSI3aHHBIE C -
okcuzom yriepoaa (1V)
N https://m.edsoo.ru/OHQHDGI
37 VYronbHas Kuciora u €€ conu PA
[TpakTtuyeckas padora Ne 4 o
38 teme "[loydyeHne yriekucinoro https://m.eds00.ru/G2HZXQ
ra3za. KauectBeHHas peakuus Ha GC8
KapOoHaT-nOoH"
[TepBoHauanbHbIE MOHATHS 00
39 OpPraHUYECKHUX BEILIECTBAX KaK O https://m.eds00.ru/30T1Z109
COEIMHEHUSIX YIJIepoaa. Z
Kpemuuii u ero coenuHeHust
. https://m.edso00.ru/75JXNHOI
40 KpemHunii u ero coequHeHus

8
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https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8

[IpakTuueckas padora Ne 5.
Pemienue skcriepiMeHTaTbHBIX

https://m.edsoo.ru/O7E8DOD

41 3azad4 mno reMe «BaxxHeiume 7z
HEMETaJIBl U UX COCAUHCHHUS
KontponpsHas padora Ne3 mo
. https://m.eds00.ru/S85J9UG
42 Teme «BakHeime HeMeTauibl H3
1 UX COCAUHCHHS
OO61as xapakTepuCcTHKa
XHMHYECKHUX IJIEMEHTOB —
MeTauI0B. MeTaminyeckast
https://m.edso0.ru/XK1GYP
43 CBSI3b M METaJNINYECKas co1
KpUCTAJUTMYECKas peréTka.
®duznyeckue CBOMCTBA
METAaJLJIOB
XHUMHUYECKHE CBOICTBA
44 METaJIJIOB. https://m.edsoo.ru/Z7YRNP
DIEKTPOXUMUYECKUN P AEW
HANPSDKEHUH METalIoB
O61ue crnocoObl MOTyUYeHUs
MeTaiioB. CIjiaBhlL.
45 Berurcnenus no ypaBHeHUSIM https://m.eds00.ru/G54GDQI
XUMHUYECKHUX PEaKIIHid, eCliu 2D
OJIMH U3 PEAreHTOB COAECPKUT
npuMecH
https://m.edsoo.ru/4AFIGDOW
46 [TonsTHE O KOPPO3UM METAIIIOB oW
47 [lemounbie MeTamabl. OKCHIBI https://m.edsoo.ru/X1B4BPU

N TUAPOKCUABI HATPHUA U KAJIHA.

W2
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https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2

Oxcupl ¥ THIPOKCHIBI HATPUS

https://m.edso0.ru/Q4DX0G3

48 U Kajusl. [U)]
[IIenouno3eMeIbHBIC METAIIBI
49 — KaJbIUH{ U MarHuii. https://m.edsoo.ru/REOCDY
Baxxnenmme coeTmHESHUS 0K6
KaJbIUS
50 Baxneiime coeauHEHUS https://m.edso0.ru/CJR96CM
KaJbIHs ZA
51 O0o001IcHNEe U CHCTEMAaTH3alINS https://m.edso0.ru/O5PXGG1
3HAHMUH BE
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ https://m.edsoo.ru/WFMBFT
yCTpaHEeHHsI I1TP
HpaKTHq? ckast pagora Ne 6 o https://m.edsoo.ru/NF1IROK
53 teMe "JKECTKOCTh BOJBI U BS)
MeTO/Ibl €€ ycTpaHeHUs " —
54 AnromuHuit. AMpoTepHbIe https://m.edsoo.ru/9Z2J8RD1
CBOMCTBA OKCH/JIa U TUAPOKCH]IA v
55 AM@oTepHbIe cBONCTBA OKCH/IA https://m.edsoo.ru/NISKI10J
¥ TUJIPOKCHIA S
HKeneso. OKCHAEL, MHAPOKCHAEL https://m.eds00.ru/F20NJR5S
56 u comu xenesa (1) n xemesa R
() -
Oxcuipl, TMAPOKCHUIBI U COJIN https://m.edsoo.ru/IRTUBL
57
xenesa (1) u xenesa (111) AMP
58 O00011eHNEe U CUCTEMATU3ALIS https://m.edsoo.ru/NAON6H
3HAHUM GKZ
59 [TpakTuueckas padota Ne 7. https://m.eds00.ru/ZN7G0QS

Pemenne OKCIICPUMCHTAJIBHBIX

MX
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https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX

3aJ1a4 110 TeMe «Baxkueniiue
METAJUIBI U UX COCIUHEHUS

Boluncnenus 1o ypaBHEHUAM
XUMUYECKHUX PEAKLUHN, ECIIH
OJIMH U3 PEareHTOB JIaH B

https://m.edsoo.ru/AYD2HE

60 U30BITKE WU COACPIKUT 1 5y
npumMecH. Beruucienust o
MacCcOBOH J0JIH BBIXOJa
MPOIYKTa pEaKiuu
61 O06o00mIeHre U cUCTeMaTH3aIHs 1 https://m.eds00.ru/B8TOVTK
3HAHUM oP
Kontponbnas paborta Ne4 no
. https://m.eds00.ru/703C804G
62 TeMme «BaxkHelie MeTamuibl 1 1 N
UX COCIUHECHU S o
63 BemectBa u maTepuaisl B 1 https://m.edso0.ru/OFI132JM
MOBCEHEBHOM KU3HU YEIOBEKa 10
64 XUMUYECKOE 3arpsi3HEHUE 1 https://m.edsoo.ru/SANGYE
OKPY’KaOIIeH cpebl YQl
65 Ponp xumuu B perieHnn 1 https://m.eds00.ru/18Q203Y?2
HKOJIOTMYECKUX MPOOIeM 8
66 PesepBHblit ypok. O6001meHne 1 https://m.edsoo.ru/DT1BAS5
Y CUCTeMaTHu3alus 3HaHU! U4
67 Peseprubriil ypok. O6001eHIE 1 https://m.edso00.ru/P52TJZN
U CHCTEMATU3aIHsl 3HAaHUI XV
68 Peseprubriil ypok. O6001eHIE 1 https://m.edso0.ru/TMK36TJ
¥ CHCTEMAaTH3aIys 3HAaHUH G
34 34
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https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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ITpunoxenue Nel

Xumus 8 KJIaCChbl, 34 qaca, OTBCACHHBIX HA U3YYCHHUE CAMOCTOATEIBbHO

e Tema ypoka Koa-Bo 3ananus, npoBepsAOIIMAe
n/n 4acoB OCBOEHHE TeMbl

1. | IIpeameT xumuu. Posib XMMHUM B KU3HU YesoBeKa. Terna v BeniecTpa 1 ctp. 12, Ne 1, 3, 8

2. | Yucrele BemectBa 1 cMecu. CriocoObl pas/iesicHus: cMecei 1 cTp. 28, Ne 2,6, 8

3. | ATOMBI U MOJIEKYJIBI 1 ctp. 34, Ne 1,6

4. | TlpocThie U CIIOKHBIE BEIIECTBA 1 cTp. 34, Ne 2, 4

5. | ATOMHO-MOJICKYJISIPHOE YUCHUE 1 cTp. 34, Ne 8, 5

6. | MaccoBas I0Ji1 XUMHUUYECKOTO DJIEMEHTA B COSIUHEHUN 1 ctp. 42, Ne 9, 10

7. | ®u3nyuecKre U XMMUYCCKHE sIBJICHHsI. XUMUYECKasi PeaKius 1 ctp. 49, Ne 1, 2

8. | [Ipu3Haku M yCIOBHUS MPOTEKAHUS XUMHUYCCKUX PEaKIUit 1 cTp. 49, Ne 5,6

9. | BeluuciieHHs KOJIMYECTBA, MACChI BEIIECTBA 110 YPABHEHUSAM XUMHYCCKUX PEAKIIUN 1 ctp. 8687, Ne 1, ctp. 88, Ne 3

10. | M. B. JloMmoHOCOB — y4€HBI-3HIHKIIONEAUCT. OO0OIICHNE 1 CUCTeMAaTH3AIHS 1 ctp. 53, Ne 11,7
3HAHHUU

11. | CiocoObI oayYeHHS KUCIOPO/Ia B TAOOPATOPHH U IPOMBIIIICHHOCTH. [IpuMeHeHne 1 cTp. 67,Ne 3, 4,6, 8
KHCIIOpOJia

12. | TernoBo# 3 (HeKT XUMUYECKOW peakIiu, MOHATHE O TEPMOXUMHUYECKOM YPAaBHCHUH, 1 cTp. 49, Ne 4,7
9K30- M SHJOTEPMHUECKHUX PEaKIHIX

13. | ToruuBo (He(Th, yroib U MeTaH). 3arpsiI3HEHUE BO3/yXa, CIOCOOBI €ro 1 cTp. 62, Ne 9
PEIOTBPALIICHHS

14. | ®dusnyeckne U XUMHUECKUE CBOICTBA Boslopoa. [IpiMenenue Bogopoia 1 ctp. 73, Ne 1, 3,6

15. | CriocoObl monTyueHHs: BOJOPO/ia B 1a00paTOpHH 1 cTp. 73, Ne 2, ctp. 86, Ne 1

16. | MonspHbIit 00bEM ra3oB. 3akoH ABOTraipo 1 cTp. 85, Ne 4, 5

17. Kakoii 066&M kucioposaa (H.y.)

.. .. HEO0OXOIUM IS [IOJIHOTO
Brruncnenus 00bEMOB ra3oB 110 YpaBHEHUIO PEAKIIMKM Ha OCHOBE 3aKOHA 00BbEMHBIX o
OTHOLICHNI 308 1 cropanus 44,8 n merana CHa?
YpaBHeHue
peakiuu: CH4+202=C02+2H20.
18. | dusuyeckre U XUMHUUECKUE CBOMCTBA BOJIBI 1 cTp. 92, Ne 1, 3
19. | CocraB ocuoBanuii. [ToHsiTHe 00 HHAMKATOPAX 1 cTp. 93, Ne 4
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20. | [ony4yeHne U XUMUYESCKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB 1 crp. 105, Ne 1, 3,5
21. | Tlony4eHnue ¥ XMMUYECKHE CBOWCTBA OCHOBAHUI 1 ctp. 107, Ne 1, ctp. 108, Ne 5, 6
22. | Tlony4eHue U XMMHUYECKHE CBOWCTBA KMCJIOT 1 ctp. 110, Ne 1,4, ctp. 111, Ne 7, 8
23. | 'eHeTryeckas CBA3b MEXK/y KJIAaCCAMH HEOPTraHMYECKHX COCIMHEHHI 1 ctp. 119, Ne 2, 4
24. | OboOUICHUE U CUCTEMATH3aLMsI 3HAHHUI 1 ctp. 119, Ne 6, 8
25. | TlepBble MOMBITKH KIacCH(DUKAIMH XUMHYCCKUX 3JIEMEHTOB. [ToHATHE O Tpymmax 1 ctp. 127, Ne 1, 3,5
CXOJIHBIX 3JIEMEHTOB
26. | [lepuo/pl, FPYIIIBL, OATPYIIIBI 1 ctp. 38, Ne 2, 3, ctp. 131, Ne 2
27. | CtpoeHue 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIeMeHTOB [leproauueckoii cucremsr /1. ctp. 135, Ne 1, 4, ctp. 139, Ne 1,
1
N. Menneneesa 3,6, cTp. 143, Ne 1
28. | 3nauenue [leproanyeckoro 3aKoHa JJis pa3BUTHs HAYKU U pakTuku. 1. U. 1 ctp. 131, Ne 3, ctp. 132, Ne 4, 5,
MenpeneeB — y4€HbIN, IEIArOT U TPaKIaHUH 8, cTp. 144, Ne 7
29. | UoHHasg XUMHYECKAA CBI3b 1 ctp. 152, Ne 1,2, 3,4,5
30. ctp. 155, Ne 2, ctp. 159, Ne 2, 1,
KoBasieHTHast mossipHasi ¥ HEMOJIAPHAs XUMUYECKas CBSI3b 1 5.6
31. | CreneHn OKUCICHUS 1 cTp. 165, Ne 1,2,4,6,7
32. | OKUCIIUTENIN U BOCCTAHOBUTEIIN 1 crp. 169, Ne 1, 2, 3,6
33. | PesepBHblit ypok. O000IIEHUE U cCCTeMaTH3alKs 3HaHU 110 TeMe «CTpoeHHe aToma. 1 ctp. 169, No 7
XUMHUYECKas CBSI3bY
34. | PesepsHblil ypok. O000IIEHHE U CHCTEMaTH3aIlHsl 3HAHUI 1 BoinonHuTh paboTy Ha JHCTe
OBIIEE KOJIMYECTBO YACOB 34
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[Tpunosxenue No2

Xumusn 9 KRJIAaCChbI, 34 qaca, OTBCACHHBIX HA U3YYCHHE CAMOCTOATEIBbHO

Ne Tema ypoka Kou-Bo | 3aganus, npoBepsiioniue
n/n 4acoB OCBOEHHE TeMbI
1. | 3aKOHOMEPHOCTH B M3MECHCHHH CBOMCTB XUMHUYCCKUX JIECMEHTOB TIEPBBIX TPEX 1 ctp. 12, Ne 1, 9
MIEPHOJIOB
2. | Buipl XHMHYECKOM CBSA3M U THITbI KPUCTAJUIHIECKUX PEIIETOK 1 ctp. 12, Ne 3, 7
3. | [ToHsATHE O CKOPOCTH XUMUYECKOM peakiuu. [ToHATHE O TOMOT€HHBIX M T€TEPOTeHHBIX 1 cTp. 24, Ne 1, 2, 3,5
peaKusax
4. | TloHsTHe 0 XMMUYECKOM paBHOBeCHU. DaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM 1 ctp. 20, Ne 4, ctp. 24, Ne 6
PEaKIuu U MOJ0KEHHE XUMUYECKOTO0 PAaBHOBECHS
5. | Teopus snekTpouTHYeCKOM qucconuanui. CHIBHBIC U CI1a0bIe 3JICKTPOIMTHI 1 crp. 31, Ne 1,3,7,8
6. | MoHHBIC ypaBHCHHUS peaKIid 1 cTp. 42, Ne 4, 5
7. | X¥MHYeCKHE CBOWMCTBA KUCIIOT, COJICH U OCHOBAaHUI1 B CBETE MPEIICTABICHUH 00 1 cTp. 42, Ne 2, ctp. 46, Ne 1, ctp.
AICKTPOJUTUYECKON JUCCOLHAIITT 49, Ne 5, ctp. 50, Ne 6
8. | O0o01eHre U cucTeMaTH3anys 3HAHUH 1 ctp. 52, Ne 4
9. | Xnoposoaopos. ConsiHast KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJTyYEeHUE, TPUMEHEHHUE 1 cTp. 68, Ne 1, 6, ctp. 72, Ne 1, 6
10. 1. K pactBOpy, conepxkamniemy
20 r ruApOKCUaa HATpHUs,
MPUWINIA PaCTBOP, COAEPKAIIUN
30 r cepHoit kucnoThl. Kakas
Boruncnenus no ypaBHeHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJIMH U3 PeareHTOB JaH B 1 Macca cou oopazyercs?
M30BITKE 2. Kakoit 066éM Bogopoaa (H.y.)
BBIJICTIUTCS TIPU
B3auMOIecTBUM 13 T IHHKA C
200 r 10%-Horo pacTBOpa
COJIIHOW KHMCJIOTHI?
11. | AnmnoTtpornHble MomuHKanuK cepbl. HaxoxaeHne cephl U €€ COeTMHEHU B IPUPO/IE. 1 ctp. 77, Ne 4, 3, ctp. 78, Ne 5
XHWMHYECKHE CBOMCTBA CEPBI
12. | Okcusl cepol. CepHast KUCIIOTA, GDU3NIECKHE M XUMHUYCCKHE CBOMCTBA, MPUMEHEHHE 1 cTp. 86, Ne 1, 3,4, 6
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13.

XUMHUYECKUE PEaKIiH, JeKAIIUe B OCHOBE MPOMBIIUIEHHOTO CIIOC00a IMOITy4eHUs

cTp. 142, Ne 1, 3, 5, cp. 202, Ne

CEPHOI KUCIIOThI. XUMHUYECKOE 3arPs3HCHUE OKPYIKAIOIICH CPEe/Ibl COSAMHCHHSIMU 1 1
cephl

14. | AzoTHas kucioTa, €€ Gu3HIecKue 1 XUMHUIECKUE CBOMCTBRA 1 ctp. 100, Ne 3,4, 5,8

15. | Mcmonp30BaHKEe HUTPATOB M COJICH aMMOHHUS B KA4€CTBE MUHEPATIbHBIX yI00PCHHUH. 1 cTp. 94, Ne 5, 9, 10, ctp. 100, Ne
XHMMHUYECKOE 3arpsiI3HEHUE OKPYIKAIOMIEH cpeibl COSTMHECHUSIMH a30Ta 6

16. | Ucnonk3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OpEeHUIl. 3arps3HeHE 1 ctp. 104, Ne 3,4,5, 8
MIPUPOJTHOM cpelbl hochaTaMu

17. | Okcuppl yrieposa, ux GU3NYECKHe U XUMHUECKUE CBOMCTBA. DKOJOTHUCCKUE 1 ctp. 115, Ne 1,2,4,9
po0JIeMBI, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (1V)

18. | YrospHas kucnora u €€ coiu 1 crp. 115, Ne 3,6, 7,8

19. | KpeMuwuii 1 ero coeuHeHUs 1 cTp. 128, Ne 1,2,3,4,5

20. | OOmme crocoObl oaydeHus MeTauioB. CruiaBbl. BeIarcaeHHs 10 ypaBHEHUSIM 1 ctp. 189, Ne 2, 3, ctp. 190, Ne 5,
XUMHUYECKHUX PEaKIIHiA, €CJIM OJIMH U3 PEareHTOB COJICPIKHUT MMPUMECH 8, 10

21. | IloHsiTHE O KOPPO3UH METAIIIOB 1 crp. 183, Ne 1,3,7,8

22. | OKCH/IbI ¥ THPOKCH/IBI HATPHUS M KAJIHSL. 1 cTp. 159, Ne 1,3,4,6

23. N crp. 164, Ne 1, 3, 5, 6, cTp. 167,
Baxxneiimme coeTMHEHNS KaIbIHAs 1 No 7

24. | O6001IEHNE U CUCTEMATH3aLMA 3HAHU I 1 ctp. 177, Ne 4

25. | JKEcTKoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEeHHUs 1 ctp. 167, Ne 1,2,3,7,8

26. | AMdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA 1 crp. 172, Ne 3,5, 7

2r. Oxcuppl, rugpokcusl u conu xenesa (1) u xenesa (111) 1 ;Tp' 177, e 3, ctp. 178 Ne 4,5,

28. | OO0OUICHNE U CHCTeMAaTH3alsl 3HAaHUH 1 ctp. 190, Ne 11

29. | O00OIICHNE M CHCTEMATH3AIHS 3HAHUI 1 ctp. 142, Ne 3, ctp. 100, Ne 6

30. | Xumuueckoe 3arpsisHEHUE OKPYIKAOIICH Cpe/Ibl 1 cTp. 202, Ne 1,2,3,7,9

31. | Posib XUMHH B PEHICHUH YKOJOTHUECKUX MTPOOIEM 1 ctp. 202, Ne 6, 10, 11

32. | PesepaHblii ypok. O000IICHNE M CHCTEMATH3AIIUS 3HAHUH 1 ctp. 198, Ne 6, 7

33. | PesepsHblit ypok. O000IIEHHE U CHCTEMAaTH3aIlHsl 3HAHHUHA 1 cTp. 52, Ne 4, 5

34. BrimoaauTe 3amanust mis

noarotoBku k OI'D u3 § 39-41:

PesepBubIil ypok. O600mIeHNE U CHCTeMaTH3alus 3HAHUN 1 e §39,3amanus 1-12 (ctp.

207-208) —
«BermiecTBay.

78



e §40,3amanus 1-10 (ctp.

211) — «XuMuveckue
peaxiumy».
§ 41, 3amanus 1-12 (ctp. 216—
217) — «OcHOBBI
HEOPraHUYECKOU XUMHNY.

OBILIEE KOJIMYECTBO YACOB

34
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHUA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHas W MOJIEKYJISIpHas Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKas peaKkius,
KIacCUPUKALMS ~ peaklMii: peakiuu  COCAMHEHUsS, PpPeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HSK30- H
SHJOTEPMUUYECKHE PEAKINU, TeTUIOBON 3 (EKT peakiuu, pacTBop,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUU U

MNPHUMCEHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS (I)OpMYJ'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOANMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKUE PEAKUUU (IO YUCIYy M COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIIATH MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JEeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)
pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX ITOHSITHUH: OKCHII,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XWMHUYECKHME CBOWCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOTHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, heHondTanent, METUIOPaHK U IpyTUe)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH m Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHUCINTENFHO-BOCCTAHOBUTEIILHBIE PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aTtoMa,

AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTanb, pPaAUyC aToma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

OIMCBIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpbiBaTh cmbich llepuonmueckoro 3akona J[.MA. Mennaeneena:
JEMOHCTPUPOBATh  IMOHMMAHUE TEPHOJNYECKON  3aBUCHUMOCTH
CBOHCTB XHUMHUYECKHX DJJIEMEHTOB OT HUX TIOJOXXEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjpa, OOIlee 4YHCIIOo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KITIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUsY

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHI: pacTBOp,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLIMAIMS,
peaKknuy MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIINTEb,
BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaSI), KpucCTallin4ccKasd peméTKa, CILJIaBbI, CKOPOCTHb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKHCIIOTO Tt 333)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: pACMO3HABATh OMBITHBIM MMyTEM XJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpy>Karoias cpena»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU JCATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[TepBoHavanbHbIe XUMUYECKHE MTOHSATHUS

[Tpenmer xumuu. Poias XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCeHUC

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTtaBa BCIICCTB. OtHocuTenLHas aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHAad Macca. MaccoBasgs HOIS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKknue U XMMUYECKHE BJICHUSA. XUMHUUYECKasl PEAKUs U €€ IpPU3HAKU.
3aKOH  COXpaHEHHs  MacCchl  BeIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (COenMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XWMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B T1ab0paTopun U MpruéMaMu 00palieHus ¢ 1ad0paTopHBIM
obopyoBaHHEM, HM3y4YeHHE W ONUcaHue (U3NMUYECKUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (usudeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIHUsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICICTBHUE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(ll), u3yuenmne cnocoboB pa3eneHus cMecel (C TOMOIIbI0 MAaTHHTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

Moieield MOJIeKYJT (IIapOCTEP KHEBBIX )

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢h(deKkT XUMUYECKOH peakIuH, TePMOXMMHUYECKHE YPaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
busnyeckue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B IMpUpPOJE. 3arpsi3HEHHE MpUPOAHBIX BOA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust neoprannueckux coemunenuit. Oxcuabl. Knaccudukarums
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE
cBOMCcTBa OKCUAOB. [loiryueHne okcuaoB

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamust kucinor. Homenkinarypa kucinor. @uszndeckue u
XMMHYECKHE CBOMCTBA KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[TonydyeHue Kuciaot




2.9

2.10

2.11

Comu. Homenknatypa cosieit. @U3nyeckre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCIUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHUs (1105Kapa), O3HAKOMIIEHHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacno3HaBaHUE U HW3Y4YEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOJAEHCTBHE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOIEHUE OOpAa3IoB BEMICCTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
OINpPECIIEHUE PAaCTBOPOB KUCJIOT M IIENOYEH € IOMOIIBI HMHIMKATOPOB,
UCCIIEIOBaHUE O0pa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOMO/IEHUE W3MEHEHHUs OKpPAacKd HMHIUKATOPOB B PACTBOPAaX KHCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTBI, KHUCIOT C MeTalUlaMH, peakIuil HeWTpanu3aluu, MOTyuYeHUue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBopa CoJId, pelieHre SKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimme

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

ITepnonnueckuiil 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsaTne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepromnyeckas cucremMa XUMHUYECKUX JJIEMEHTOB
AWM. MengeneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.MI. Mennaeneena.
IlIepuonst u rpymnmbsl. PU3NYECKUI CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI U
rpak aHuH

Xumu4deckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOLIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumunueckas peakuusi. [lopropenue

11

Ilepuonnueckuii 3akoH. [lepuogmueckasi cuCcTEMa XHUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TNEpPBBIX TPEX MEPHUOJOB, KaJIWs, KaJlblUsi U UX
COEIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ilepnoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelIecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
peméTK W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss M HOMEHKIATypa
HEOPraHMYECKUX BellecTB (MEXIyHapoJHas U TpUBHUaAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAILIUXCS K Pa3JIMUHBIM KjaccaM HEOPTaHUYECKUX

COG,I[I/IHCHI/II\/'I, IFCHECTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCUICCTB




1.3

Knaccudukanms XuMUYeCKHX peakiuid Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYacTHIO Karajau3aTopa). OK30- M DJHJIOTEPMUYECKHE PEaKIUH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xuMu4eckou cBsizu. Crernenb aucconuanuu. CUIbHbIE U C1a0bIe JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. Y clioBusl MPOTEKaHUS peakluii HOHHOTO OOMeHa,
MOJIHBIE M COKpaIIEHHBIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakUuu OT BO3JEHUCTBUS pazNUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JMCCOLMANY  KUCIIOT, IIeNoYel ¥ comell (BO3MOXKHO HCIOJIB30BaHNE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxiuii Ha HOHBI; pellleHUe SKCIIePUMEHTAIbHBIX 33]1a4

Hemeramie! 1 ux COCUHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3UYECKHUEe CBOICTBa




MPOCTHIX BEMIECTB — TAJIOT€HOB. XUMUYECKUE CBOWCTBA HA MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBRA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOKCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
¢u3nveckne M XuMHUUECKHe cBoWcTBAa. OKCHIBI CEpbl KaK MPEACTABUTEIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
pEaKIMH, JekKallue B OCHOBE IMPOMBIIIICHHOTO CIIOCO0a MOJIYYCHUSI CEPHOU
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS PEaKIus Ha
cyibdar-uoH. HaxoxmeHue cepel ¥ €€ COSIUHCHUN B IPpUpOe. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arpsAA3HCHUEC BO3JlyXa U BO)IOéMOB), CITIOCOOBI €Tr0 MpeaoTBpalICHUA

OOmast xapakTepucTuka 31eMeHTOoB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, paclpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, MOJIyUCHHUC U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
noJy4eHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeCcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KauecTBe MHUHEPAIbHBIX yJIO0OpeHHH. XUMHUECKOE 3arpsi3HEHHE
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHMSA. YIJIEpOoJd, aJIOTPOIHbIE

MOIU(UKAIIH, PACIPOCTPAHCHUE B TpUpoAe, (U3NYECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B npupojae. OKCuabl yriepoaa,
X (U3NYECKUe W XMMUYECKHE CBOMCTBA, JICHCTBHE Ha YKHBBIC OPTraHHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yrinepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIICTBA, MOJIy4eHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEIILCKOM XO3STHCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YyrjieBoJax — W HMX POJIU B KHU3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npuMeHeHne. CoeanHeHHst KpeMHuUsi B npupoze. O0mue npeacraBieHust o0
okcuze kpemHus(1V) n kpemuueBoit kucinote. CUIMKAThI, UX UCIOJIb30BAHNE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KAaUECTBEHHBIX PEaKluil Ha XJIOPHI-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX TMPOTEKAHUS; OIBITHL, OTPaXKArOIINe
¢du3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoOr€HOB M UX COEIMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3liaMy XJIOPUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI,
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHWE BHJICOMATEPHAIIOB), 0Opas3mamu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHUe, COOUpaHue, pacrlo3HaBaHUe
U U3y4YeHHE CBOICTB aMMHaKa; IIPOBEICHUE KAaYEeCTBEHHBIX PEAaKLMH Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMO/IEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAUINYECKUX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
ajicopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MNpOBEJeHHE KadeCTBEHHBIX peakuuii Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKLMEN CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAJIBHBIX

3aj1a4 110 TeMe «Ba)kHene HeMeTauIbl U UX COEAUHEHUS))

Mertamasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHton J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U METaJUIMYecKas KpUCTaIM4ecKas pemérka. ONeKTPOXUMHUYECKUN DS

HaIPSKEHUN METaJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTaioB. OOIIHe crioco0bl MOTy4YeHus
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUTHI UX OT
koppo3un. CriaBsl (CTaidb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COEeTUHEHNN

3.4

[llenoyno3eMenbHble METaJIBl MarHuii W KalbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus WU KaJbllusa. BakHeimume coeauHeHUs] Kaiablds (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.. MenneneeBa;, cTpoeHHEe aroMma; HaxoxkaeHue B mnpupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMmenton J[. .

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB POTEKAHUS KAUECTBEHHBIX PEAKIMi HAa HOHBI
(MarHus, Kanublus, anoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNE SKCIIEPUMEHTAIbHBIX 33/]a4 110 TeMe «BaxHelme MeTaibl

U UX COCIUHEHUS»

XUMHs U OKpyXKarolas cpena

Hossle maTepuansl 1 TexHoJoruu. BemecTsa u Marepuaisl B IOBCEAHEBHON
AKHU3HU YesIoBeKa. XUMUS U 310poBbe. be3onacHoe 1Croib30BaHNe BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3y4eHne 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, MOJIMMCPHBIC MaTCpI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIACTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYTUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUEC HCIOJB30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
JESTSIIBHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOp XUMHUHU Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Branenne cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXKHEHIIIME XMMHUYECKUE TIOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCJIOTAa, OCHOBAaHUE, CONb (CPEHHsIs), XMMHUYECKas
peaklusi, peaklUd COEIUHEHUs, pPEeaKUHMU pas3JIoKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM 3(QEeKT peakiyu, 3K30- U
9HJOTEPMHUYECKHE PEAKLINHU, PACTBOP, MAccoBas OIS XUMHUUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW  NPOUHCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIIbHOCTD, OJISPHAs
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, MOHHAsI, METAJJINUECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPONIUTUYECKAs JMCCOLMAINSA, PEaKUUH HMOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIU3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOpHUu XHUMUU: ATOMHO-MOJICKYJIAPpHAA TCOpus, TCOpUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Brnanenune ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351IUCTBE, HAa MPOU3BOJICTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHe
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKHUX IMPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa U OKPY KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

YMEHHE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX
y4eOHBIX IPEAMETOB

HaJIN4YME ONbITa paboThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMALIUU
0 XUMHH (Hay4yHasi U HAy4YHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTUBHO OIEHWUBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M NPAKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d




BHaHGHI/Ie OCHOBAMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHnknatypsl (IUPAC u TpuBHanbHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KATUS U KAJIbLIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJATPYIIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHUYeCcKre BellecTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOPaX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOa,

99 aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJbI

metaimoB |-l1A rpynm, amromunus, menu (11), nunka, xenesa (11 u

I11), okcuapt yrinepona (Il u IV), kpemuus (1V), azora u dpocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakIrii HOHHOTO OOMEHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIYUCIATh (IPOBOAUTE PACUETHI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BeIeCcTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIUN
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJISIIUPOBAHNE) TIPU U3YUYCHUH BEIIECTB
' U XUMHYECKHX SIBJICHUH; yMEeHHE c(HOpPMYIHpOBaTH MPOOIIeMy |
MPEJIOKUTH MMYTH €€ PEIICHUS
122 Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
12.3 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHOU CPEIIbI;

MOHMMaHUE Bpea (0MacHOCTH) BO3ACUCTBUS Ha KUBbIE OPTraHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIICHUS u

MIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHUCTBUS




13

131

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  OnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; IOJy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; NOJyYeHHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE HHIAUKATOPOB (;rakmyca, METHIIOpAHIKa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «9J’ICKTpOJII/ITI/I‘-ICCKaSI
JUCCOILINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OPOMUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MarHUsI, KAJIbIIUS, ATFOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYMmeHnue:




NpPEICTaBIATh PEe3yJbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MaKpo- ¥ MUKPOMHUPE, OOBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CrocoObl pa3zienenus cMeceit

1.2

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHUX DJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenpbHas aToMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3anmMocBsI3b Kou4ecTBa, Macchl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3znuecKkue U XMMHUUYECKHUE SIBICHUS. XUMUYECKas peakuus U €€ MpU3HaKHU.

3akoH COXpaHCHUSA MACChI BCHICCTB. XHUMUYECKHE YpPaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepmonnueckass cucTeMa XHMHYECKHX 3JIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX aTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBsizb. KoBajleHTHast (TOJisAipHAsE M HEMOJSIPHAsl)  CBSA3b.
DNEeKTPOOTPUIATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. oHHas  CBs3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PpEIETOK (aTOMHAasl, HOHHAs, MeETaInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHCJIOT (KUCIIOpOJICOMepKAae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusznueckue 1 XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEpHBIX I'MJIPOKCUIOB (Ha puUMepe
THAPOKCUIOB alllOMMHHUA, JKeje3a, UuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEPHBIX THAPOKCU/IOB

OOme XMMHUYECKHe CBOWCTBA KUCIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit

4.10

[Tomydenue, coOupaHue, pacro3HaBaHWE BOAOPOJA, KHUCIOPOAA, aMMHUaKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu
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[Tonyuenne aMMmaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIUIEHHOCTH. O01ne

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTtnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

Beniecta m marepuanbl B NMOBCEIHEBHOM >KM3HM 4YesloBeKa. be3ornacHoe
UCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluii B J1abopaTOpUu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pyiieHne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ora, hocdopa, yrieposaa, KpeMHHUS U UX COCTUHEHUN B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHSA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCIWHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJULIEPUH, YKCYCHAs KUCIIO0TA).
[TonsiTie 0 OMOOTUYECKH BaKHBIX BEIIECTBAX: XKUPAX, OCIIKaX, YIIIeBOIaX — U UX

POJIHM B )KU3HU YCIIOBCKA




PacyéTer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» XuMmusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymo W.I'., Cnaakos C.A.
AxtnuonepHoe obmiectBo «M3aarensctBo «lIpocBemienne»

» Xumus: 9-if kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3/1aHNE,
nepepadotanHoe ["abpuensu O.C., Octpoymo W.I'., Cnaakos C.A.
AxtnuonepHoe obmiectBo «M3aarenscTBo «lIpocBemienne»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HH(bOpMaHI/IOHHO-MGTOIII/I‘{CCKOC ITNCBMO 06 OCO6€HHOCTHX IpCIIoJaBaHuA
yuyeOHoro npeamera «Xumush» B 2025/2026 yuedHOM roy
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Meronnueckre peKOMEHIaluy 110 U3yYEHHUIO TeMbl « OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMI B IKOJIBHOM Kypce Xxumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4ebHOo-MeToIMuecKoe 00ecTeueHre MPOIIECCOB MPENOIaBaHusl XUMUH,
O6uonoruu, (U3MKUA HA YPOBHAX OCHOBHOT'O OOIIIETO U CPETHETO 00IIEro
O6pa3OBaHI/I$I C BKIIIOYCHHUCM JOIIOJIHUTCIBbHOTI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3aganuii 17151 TEKYIIETro OIICHUBAHKS 10 YYSOHOMY TPEAMETY « XHMUSDY
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank_zadanij _himiya ooo .pdf

KonrtekcTHbie 3a1aun. 3amanus K yaeOHOMY Kypcy «Xumusy». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

MeToanueckne peKOMEHIAIUH 110 CO3TaHHIO KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH 1 KJIACCOB ¢ YIIIyOJICHHBIM H3yYEeHUEM
MaTeMaTUuKH, GU3UKH, XUMHUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHU3alksIX ¢ UCIOIb30BaHNEM HHMPACTPYKTYPHI, CO3IAaHHOW B paMKax
HanmoHanbHOTO MpoekTa «ObpazoBanue» (KBantopuymsl, IT-kyos1, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

Meroauueckue pekomenaannu. Oprann3zanus Bzaumoaeiicteus “Ilkona —
By3 — npeanpusitue’” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

e BUBJIMOTEKA LOK https://mounypoxu.pd/
e [ JIOBAJI-JIAB https://globallab.ru/
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