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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma no “Xumun” pazpaboTaHa B COOTBETCTBHH C:

1. ®enepanbubiM 3akoHOM OT 29.12.2012 N 273-®3 "OO6 obOpasoBanuu B Poccuiickoii
Oenepanun".

2. Ilpukxazom MunncrepctBa mnpocBenienuss Poccuiickoit ®enepanmu ot 31.05.2021
Ne 287 «OO6 yrBepkaeHun (enepaabHOro TOCYIapCTBEHHOTO 00pa30BaTEIEHOTO
CTaHJapTa OCHOBHOTO 00IIero 0Opa3oBaHUs»

3. [Ilpukazom MunucrepctBa mnpocsemieHuss Poccuiickoit @enepamun ot 18.07.2022
Ne 568 «O BHeceHnu u3MeHeHH B (eaepanbHbIN rOCyAapCTBEHHbBIN 00pa30BaTeIbHbIN
CTaHJIapT OCHOBHOI'O OOIIEr0 00pa3oBaHUs»

4. Tlpuxazom MunucrepctBa npocseuienus: Poccuiickoit @enepaunu ot 09.10.2024 Ne 704
«O BHECEHMHM W3MEHEHHH B HEKOTOpble TpHKa3bl MMHHCTEPCTBA TPOCBEIICHUS
Poccuiickoit ®enepaunu, kacaromuecs (eaepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM
HavyaJIbHOTO 00111ero 00pa3oBaHus, OCHOBHOTO 00IIEro 00pa30BaHUs M CPEIHETO OOIIEro
00pazoBaHU

5. OcHoBHOM oOpazoBatenbHOUM mporpammbl  (maee  OOII)  ocHoBHOTO — 00IIETO
o0pazoBaHwUsI.

[Iporpamma 1Mo XWMUM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBlieHa Ha
OCHOBE TpeOOBaHUU K pe3ylibTaTaM OCBOEHHS MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
OI'oC 000, a Takke OpPUEHTHpPOBaHA Ha LIEJEBBIE MPHOPUTETHI JTYXOBHO-HPABCTBEHHOIO
Pa3BUTHSA, BOCIHUTAHHS W COLMATU3ANMK OOydJaronuxcs, chopMyiIupoBaHHbIE B pabodeid
MpOrpaMMe BOCITUTAHUS.

[IporpaMma 1Mo XMMHHM pacKpblBaeT Lend OOpa3oBaHMs, Pa3BUTUS U BOCIUTAHMUS,
00yJaroIMXcsi CpeIcTBaMH ydeOHOTO TmpeaMmeTa «XUMHsS» Ha YPOBHE OCHOBHOTO OOIIETo
o0OpazoBaHwUsI.

Xumusa sBasercss yactbto OOIl M HaxoIuTCs B OCHOBHOM YacTH y4yeOHOro IUIaHa.
KonnuecTBo yacoB mo npeamery “Xumusi” COOTBETCTBYET (eaepaibHOMY ydeOHOMY ILIaHy U
dbenepanbHOl paboueil mporpamMmme.

Ha n3yuenune xumuu otBoauTcs B 8 Kiacce — 68 yacoB (2 yaca B Hezelnto), B 9 kitacce — 68
4yacoB (2 yaca B HeZEN0), 00Illee YNCIO YacoB, OTBEACHHBIX Uil M3YUYCHUS XUMUU, COCTABIISIET
136 gacos B rog.

Ha  ypoBHe ocHOBHOTO oOmiero oOpa3oBaHHs — 3akiajbiBaeTcs  (PyHIaMEHT
0011e00pa3oBaTeabHON MOATOTOBKHA 00YyUaOIIUXCS.

DOTOT ypOBEHb HANpaBlIeH Ha CTaHOBJIEHHE U (OPMUPOBAHUE JHUYHOCTU OOy4aromerocs,
BKJIIOYAS:

— (opmHpoBaHUE HPABCTBEHHBIX YOEXJEHUM, SCTETUUYECKOTO BKyca M 310pOBOro oOpasza
KU3HH;

—  BBICOKYIO KYJIbTYPY MEXIMYHOCTHOTO M MEXITHUUECKOTO OOLICHNUS;

— OBJaJieHMEe OCHOBAMH HayK, TOCYJapCTBEHHBIM s3bIKOM Poccuiickoit ®Denepanuu,
HaBBIKAMU YMCTBEHHOTO M (PH3UYECKOTO TPY/a;

— pa3BUTHUE CKJIIOHHOCTEH, HHTEPECOB, CIIOCOOHOCTH K COLMATbHOMY CAMOOIIPEICIIEHUIO.
[Iporpamma mo XuMuu Ja€T MpeACTaBICHHE O IeNsAX, OoOIed crparernu oOydeHwus,

BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO TMpeaMeTa, yCTaHaBIMBAeT



o0s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MPEIyCMaTPUBAET paclipelielieHue ero Mo KiaccaM |
CTPYKTYpUpPOBaHHUE 1O pa3zieiaM M TeMaM IPOrpaMMBbl 10 XMMHH, ONIPEIENIseT KOJIUYeCTBEHHbIE
M KAyeCTBEHHBIC XAPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 IOCIEI0BATEIbHOCTD
M3YUYCHHS] XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTUKH Y4eOHOT O
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAessieT BO3MOKHOCTH TpeaAMeTa s
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUs XUMUU
HAa YpPOBHE IeJied W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEATeTbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOTO COJIEPKAHMSL.

3HaHWE XUMUH CITY)KHUT OCHOBOH JUIsl JOPMHUPOBAHKSI MHPOBO33PEHHS 00YJaIOMIETOCs, €ro
MPEJCTaBICHUI O MaTePUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyEeMble XUMHUEH
MIPEJCTAaBICHNUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECTB B MIPHUPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOMYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30IaCHOCTH, MMPOOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEW ISl caMOpa3BUTHS W (QOPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 00MIeH N (YyHKIIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHHE MBIIIJICHUSI H TBOPYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB HMX  CAMOCTOSITEILHOW  Y4eOHOW  NESTENBbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B TIOBCEIHEBHOW IJKM3HH, TaK U B
Ipo(hecCUOHAIBHON 1EATEIHOCTH;

3HaKOMHUT €O CHeUM(UKOM HAaydHOTO MBIIUICHHS, 3aKJIa[bIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM ATANlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIIuXcs;

cnocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeJOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
yu4ebHOro Impeamera, KOTOPbIM SBJISETCS IeJarorMyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAyKN XMMUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00LIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHME
00y4aroMMUCs CUCTEMbI NI€PBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4eCKON XUMUH.

CrpykTypa cojaepkaHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. CopaepikaHue CKIIABIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUHW Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUHN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoauueckoro 3akoHa /. . MeHnzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4€HUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PaCTBOPAX.

Teoperndeckne 3HAHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIUPUYECKU TIOJYYEHHBIX W
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,



BBIMONHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPAKTUYECKOTO IIPUMEHEHUS U MOJTyYCHUS N3Y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
[EHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO M METOJIaM MMO3HAHMs B HayKe. M3ydeHue XumMun
MPOUCXOMUT C TIPUBJICYCHHEM 3HAaHUH W3 paHee M3YYCHHBIX Y4YEOHBIX TIPEAMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METOJIaM TTO3HAHWSI IIPH U3YUYSHHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TI03HABATEIFHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHHUU IMpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUe LI, KaK:

— (popmMHpOBaHUE MHTEIJIEKTYyaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY TIPHHSTHIO pEIICHWH, CIMOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE MPHUOOIICHHE OOyJaromuxcs K
CaMOCTOSTEJIbHOW  IO3HABaTEJIbHOM  JEATENbHOCTH, HAy4YHbIM  METOAAaM  IIO3HAHMI,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMUMHKCS OTIBITa
pa3sHOOOpa3HON NEeSATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMs, KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmmel GyHKIMOHAIBHONW U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATb U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WUCIOJIb3Ys 3HAHUS U
ONBIT, TOJYyYEHHbIC MPU H3YYEHUM XUMHH, INPUMEHATh MX IpU pELlIeHHH MpolieM B
MIOBCEJHEBHOM JKU3HU U TPYIOBOM JAEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl F'yMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU 3KOJIOTUYECKH LI€JIeCOOOpa3HOr0 MOBEACHMS B OBITY U
TPYAOBOH NEATENBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3/I0POBbS U OKpPYKAIOIIEH MPHUPOJIHON
cpensbl;

— pa3BUTHE MOTHBALIMU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKMX IEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATrperarHoe cocrosiHue BemecTB. llonstne o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTsie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢dopmyna. BalleHTHOCTP aTOMOB XMMHUYECKMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomnnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJIMYecTBa, Macchl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMi palbOTHl B JIaOOpaTOpHH M MpUEMamMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHne Pu3nuecKkux (TUTaBJICHUE BOCKA, TasSHUE JIbIA,
pacTupaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKAHMSI XUMHUYECKHMX peakuui (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBAaHUE, BbIIAPUBAHUE, ITUCTHILISAINS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pE3yJbTaTOB TMPOBEACHHUS OIbITa, HLIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peaKkiuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupoje. O30H — auioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTsl u conu.

MonsipHblii 00bEM ra3oB. Pacu€Thl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BOoAbl. Bona kak pactBoputenb. PactBopbl. HacklueHHbsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B



pactBope. XuMHueckue cBoiictBa Boabl. OcHOBaHMA. Poyib pacTBOPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HeHHE MPUPOJIHBIX BojA. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coJsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpaszytomue. HomeHknarypa
oKkcu0B. PU3nUecKre U XMMUYECKHUE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWM: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3HYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucnot. @usndeckue U XUMHYECKUE
cBoiicTBa kuciot. P aktuBHoctr metayuioB H. H. bekerosa. Ilosmydenue kucior.

Comu. Homenxknarypa coneil. ®uznueckue U XUMU4ecKkue cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KlIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHHE COJIepKaHUsl KHCIOpoia B BO3yXe, MOJyYeHue, cooupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HaAKOMJIEHUE C
oOpa3lilaMu OKCHJOB U OIMCaHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMmojeiicTBre Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHHMs BEIIECTB C Pa3IMUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BEUIECTB PAa3IMYHBIX KIIACCOB,
HaOI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, IOJIYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOPA COJIH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHeine
KJIaCChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKU XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema Xumudyeckux odnemMeHroB /[ WM.
MenneneeBa. KopoTkomepuonnas u JuiMHHONepuoaHas ¢opmbl I[leproanuyeckoil cucTeMbl
xumuyeckux ovieMeHToB JI. M. MenneneeBa. llepuonsr u rpymnmel. Dusnyeckuii CMBbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aToMHbIX szaep. M3oromsl. Onekrtponsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUUECKUX 3IeMEHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO D3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepnoanueckoii cucreme . 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAILTHYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKHX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. M. MenaeneeB — yu€HbIil U TpaKIaHUH.

XuMudeckas CBSI3b. KoBanientnas (monstpHast u HETOJISIPHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAs! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHbIE — peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB, B3aUMOJCHCTBHE THUIPOKCHAA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meoscnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XUMHUH B 8 KJIaCCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BAaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSITHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAay4YHBIM (haKT, THUMNOTE3a, TEOpHUsA, 3aKOH,
aHainu3,  CHHTE3,  KiIaccuukanus,  MEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaZvoOaKTUBHOCTh, MOJIEKYJNA, SJEKTPUYECKUIM 3apsl, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOJBI, TOJIC3HBIC
HCKOIIaeMblI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MNEPUOIOB, KallWs, Kbl M HX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepruoanyeckoii cucteMe u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKON PEIETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSA3b HEOPraHWYECKUX BEUIECTB.

Knaccudukarus XMMHUYECKUX pPEakIUil M0 pa3IMYHbIM MPU3HAKaM (110 YHCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKHE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusax. [lonarue o



karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN PEaKIMU U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

OKHCAUTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHM OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHIEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHHU3M JHCCOLMALIMM BEUIECTB C pa3jMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs peaKklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHS peakiuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJel B CBETe
MpeCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuu Ha HOHBL
[TonsiTuEe O THAPOIU3E COJIEH.

Xumuueckuil 3Kcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMy OT BO3JACHCTBHS pa3lIUYHBIX
(bakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHue, peakUuu Ppas3IokKeHHs, COCIUHEHUS),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpeaklUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTpPOEHHs AaTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  Xnopoojopos. ConsiHasg KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4EHHUE,
npuMeHeHue. JlelicTBUe XJI0pa U XJI0POBOAOPO/Ia HA OPraHu3M uenoBeka. Bakneiue xnopusl
U MX HaXOXJEHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIIMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENs Kijacca KHUCIOT M crneuupuyeckue). XHUMUYECKHE peaKlMH,
JeKalie B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpHupoae. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Ccpebl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE



CBOICTBA, MOJyueHHe U npuMenenne. Conm aMMOHUS, UX (U3NUYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OHIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnoiap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAJbHBIX
ynoOpeHuii. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAITIN
docdopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckne M XHUMHYECKHE CBOICTBa, moiydeHue. Mcnomb3zoBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, puznueckue U XuMUYecKrue cBoicTBa. AncopOiusa. KpyroBopoT yrieponaa B mpupo/ie.
Oxcunel yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOTMYecKUue MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATHHOTO TOTEIUICHHs KJIMMaTa, MapHUKOBBIN 3¢ dekT. YrompHas KUcIoTa U e
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN Tra3, HedTh), MPOAYKTHl HX IEepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepHallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHuss B npupone. OOmue mnpexacraBieHus o6 okxcunme kpemuus (1V) wu
KpeMHUueBoil kucinote. CUIIMKATHI, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembl
0€30MacHOTO UCMOJIb30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (PU3MYECKUe U XUMHUYECKHE CBOMCTBA rajoreHOB W MX COCTUHEHHH (BO3MOKHO
UCIIOJIb30BaHME BHUACOMATEPHANIOB), O3HAKOMIIEHHE C 0O0pasliaMH XJIOpUIOB (TalIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEPUANIOB), HAOMIOJEHHWE TMpollecca OOYrmuBaHMs — caxapa I0oJA  JAelcTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, 3y4eHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaOMIoJIeHHe NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M MX COeAMHEHHH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ochOpHBIX yI0OpEeHHUH,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpOBEACHUE
KayeCTBEHHBIX pEaKkUMid Ha HOH aMMOHMA U QochaT-uOH W H3Y4YEHUE TMPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAECOMATEPHUAJTIOB), M3y4YE€HHE MOJeNell KPUCTAIMUECKUX PEIETOK anaMasa,



rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOTA3a, MOJyYCHHE, COOUpaHUe, paclo3HaBaHUE
Y U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaKlHii Ha KapOoHAT U
CHWJIMKAaT-UOHBl M HW3Y4YCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTANBHBIX 33/1ad 1o TeMe «Baxueiimue
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M UX COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUHU WX
noJjioxkeHusd B [lepuoanueckor cucreme xumuueckux aiemeHToB 1. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTaUIoB. Merauimueckass CBsI3b M METaUTMYECKas KPHUCTAITUYECKast
pemeéTka. DJIEKTPOXUMHUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYECKHe W XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MoJlydeHusi MeTaioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTajab, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupone. OuU3ndecKue U XUMUUYECKUE
cBOMCcTBa (Ha mpuMepe HaTpust U Kanust). OKCUIBI M THAPOKCUIBI HATpHS U Kayms. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaxXOXKJICHHUE B
npupoae. Ouznueckne U XMMUYECKHE CBOMCTBA MarHusi U Kalblusa. BakHeillue coennHeHus
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

Amomunnil: nonoxxeHue B llepumoamyeckoi cucteme XuMmudeckux snementoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJIEHUE B mpupoae. PU3nyYecKre U XUMHYECKHUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snementoB . .
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. Gusznueckue U XMMHUUYECKHE CBOWCTBA
xkene3a. Okcuabl, ruapokcuapl u conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMu METa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
W3Y4YEeHHUE PE3yNbTaTOB KOPPO3WH METANIOB (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBYS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXKHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
Kucopose  (BO3MOXHO  HCIOJBb30BaHHE  BUAEOMATEpHUATOB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), meau (1), HabmrOAEHUE W OMUCAHUE MPOIIECCOB OKPAITMBAHUS TJIAMEHH HOHAMH HATPHS,
Kamusi U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEpUAIIOB), UCCIEeOBAaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a]a4 110
TeMme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n maTtepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. bezonmacHoe MCHoJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. [lepBas moMoIb NP XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpelbl (MpeaesibHas I0MycTUMas KOHIEHTPALIHS
BemecTs, nanee — [1JIK). Posib xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3loB MaTepuasoB (CTEKIIO, CIUIABbI METAJIOB, MOJIMMEPHBIC MATEPHUATIBI).

Meoswcnpeomemnoie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMUH B 9 Ki1acce OCYyIECTBIIACTCS
Yepe3 UCIOJIb30BAaHUWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHUNM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0uiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHUE, TAPHUKOBBIN A (EKT, TEXHOJIOTUS, MaTEPHAITHI.

dusnka: Marepus, arToMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs pPEIMIETKA, CIUIaBbl, (PU3NYECKHUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, PKOCHUCTEMA, MHHEpATbHBIE YIOOpEHWS,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTRA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOI M BOCIHMTATEIBHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JCSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMaIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHNUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOIA,
y4eOHOMCCIIEIOBATEIIbCKOW, TBOPYECKOW W JPYr'MX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NESTEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 3324,
BBITIOJTHCHUN XUMHYECKHX O3KCHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B HPOLECCe ITOH Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBApHIICH C IO3MIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAy4HOH  KapTHHBI MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJIbI, B3AUMOCBS3SX YEJIOBEKAa C MPUPOAHOM Cpeloil, 0 posu
XUMHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXoIUMbIe Ui OOBSCHEHHs HaOIIOIAaeMbIX MPOLIECCOB U SIBICHUIA, [03HABATEIbHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, JOCTYMHBIMH TEXHHYECKHMMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIFOO03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKWU3HH, OCO3HAHUE TIIOCIECICTBHHA W HENPHATHE BPEIHBIX



NpUBBIYEK (YIOTPEOJIEHUS aJKOTOJISl, HAPKOTHKOB, KypPEeHHs), HEOOXOJAWMOCTH COOIIOACHUS
npaBui 0€30MacCHOCTH TMpHU OOpalleHHH C XUMHUYECKMMH BELIECTBAMU B OBITY M pEalbHOM
KU3HU;

5) Tpy/0BOr0 BOCIUTAHHUSL:

MHTEpEC K MPAKTHYECKOMY M3y4YEeHHUIO Mpodeccuii u Tpyaa pa3iIudHOro poja, yBaKEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBON JESITEIbHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUs
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBHIOOP WHAMBUIYAIbHONW TPACKTOPUU
IIPOJIOJDKEHHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHSI HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJJAITUPOBATHCS B IPOPECCUOHATIBHON CPEIE;

6) IK0JI0rHYECKOr0 BOCTIUTAHHUS:

9KOJIOTMYECKHU 11e71€cO000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUIl OE30MaCHOTO MOBEJEHMSI IPU paboTe C BEIIECTBAMHU,
a TaKKe B CUTYalUsX, YTPOKAIOIINX 30POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJIOT HUECKON
KYJIBTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MTOCPEJCTBOM METO/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABAaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXIy 0OBEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, NeyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
XuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEeakiuu — TMpU pelIeHHd YydeOHOo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H



XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBIICHUSAX.

Ba3zoBble ucciaenoBarebcKue IeiicTBUS:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUMH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MPOIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOLICHHS W BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIUIO PA3INIHBIX BUIOB
1 (OpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMyJISIpHAS JINTepaTypa
XAMUYECKOTO COJICp)KaHHUs, CIPaBOYHbIE TMocoOus, pecypchl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE W 0TOOpe WHPOPMAIIHU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH()OPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMUHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pENIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu opmamu rpauKy ¥ ©X KOMOUHAIIMSIMUY;

YMEHHUE HCIOb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIIeNOoBaTEIbCKOU
JeSTeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

yMEHUSl 3agaBaTh BONPOCH (B Xoie nuanora u (WIM) JHUCKYCCHU) TIO CYIIECTBY
oOcyxknaemMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCUTEIHLHO BBITIOJTHEHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEICTABIIATh OJYYCHHBIC PE3YJIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
M TIHCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTAIMI0 PEe3yJIbTaTOB BBINIOJIHEHUS XHUMHYECKOTO
JKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OIBITA, J1a0OPATOPHOW PAaOOTHI 1O KCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYJIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
HCCIIEIOBATEIILCKOM JICATEIPHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM HAa OCHOBE y4éra
OOIIMX WHTEPECOB U COTJACOBaHHS TMO3HMIUH (0OCYXICHHS, OOMEH MHEHUSMH, «MO3TOBbBIE
HITYPMBbI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeaesieHe KPUTEPUEB 0 OI[EHKEe KayecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepCaJbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JeSITeIbHOCTH, TIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOHMPAThH
HauOosiee APQPEeKTUBHBIC CIOCOOBI pelIeHHs YUeOHbIX M IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEATOKEHHBIM aITOPUTM JEHCTBUN MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TOJYYEeHHsS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —



BCHICCTBAX U PCAKIUAX, OLCHUBATH COOTBCTCTBUC IIOJYUCHHOI'O PE3YyJIbTaTa 3asBJICHHOM iy,

YMEHHUE UCIOIb30BATh U aHATU3UPOBATH KOHTEKCTHI, IPE/AJIaracMble B YCIOBUU 3aJJaHUN.
NPEIMETHBIE PE3YJbTATHBI
B cocraBe mpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0SM3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepajlbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE

oOyJaromMMUCs Hay4YHbIE 3HAHUS, YMEHUS W CIOCOOBI JCHCTBHIA, CIEHU(PHUECKUE IS

HpeHMeTHOﬁ o0OJacTu ((XI/IMI/ISI», BUJblI JCATCIBHOCTHU II0 ITOJYYCHHIO HOBOI'O 3HAHUA, €Iro

MHTEpIIpETAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX HMOHSITHUH: aTOM, MOJEKYJa, XUMHYECKUN
AJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHass M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JOJS XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peakuuii: peakiuu COeANHEHMs], peaKLUU Pas3JIoKEHUs, PEaKIMi 3aMELICHHs, PeaKIuU
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PeaKlnu, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICGHTHAsl CBSA3b, WOHHAs CBS3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi J10JIs1 BeleCTBaA (IIPOLIEHTHAsI KOHIIEHTPALUs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJICHUS (QOpPMYyJ BEILECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHI;

OINpeNeNATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, INPHHAUICKHOCTb BEIIECTB K
ONpesieIEHHOMY KJacCy COEIUHEHHUH 1o QopMmynam, BHJ XUMHYECKOH CBS3U
(KoBaJIeHTHAsl M HMOHHAs1) B HEOPraHUYECKUX COETUHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPHPOBAThH
MOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JEMEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucrteMe, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOTaJIpo;

ONMCBHIBATE M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpynma)», Manble U OoJblIME NEPUOJIbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
aneMmeHToB Jl. 1. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY

dbdekry);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BELIECTB PA3IMYHBIX
KJIacCOB,  MOATBEpXKJas  OINHUCAHME [pUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMyJie COEJMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHbHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTH3alluI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIMM,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPEHHE,
MOJIETUPOBAHNUE, SKCTIEPUMEHT (peasIbHbII U MBICIIEHHBIN);

ClieloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0W U JabopaTOPHBIM
000pyIOBaHHEM, a TAKXKE MpaBWJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBHITIOJTHEHHIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
U coOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCJIOPOJ]A), MPUTOTOBICHUIO
pacTBOPOB C OMPENEIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHHMIO PACTBOPOB IENOUYCH H
KHCJIOT C IOMOIIbIO HHAUKATOPOB (JIaKMYC, (PeHOIPTaNIEuH, METUIIOPAHXK U JPYTHeE).

K xoHiy oOydeHus B 9 kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTD,
NIEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHs, XMMHMUYECKas PEeaklHs, XUMUYECKas
CBSI3b, TEIUIOBOH 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUM HOHHOro OOMeHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTuMmble U HEOOpaTUMbIE PEAKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMWTEIb,  BOCCTAHOBUTEIID,
OKHCIIEHME M BOCCTaHOBJIEHUE, AIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas peméTka, KOppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, MpeNeibHO JIOIyCTHMast
koHuentpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IIOHATUH M INPUMEHATH 3TH
MIOHATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHU;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTaBiE€HUs (OpMya BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHHWH 1o ¢opmynaMm, BUJ XMMHUYECKOH CBs3M (KOBAJIEHTHAas, MOHHas,
MeTaJuIM4yeckas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsii HOHAa M0 XUMHYECKON
¢dopmyre, Xxapakrep Cpelbl B BOJHBIX PAacTBOpaxX HEOPraHWYECKUX COEIUHEHUH, THUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,



packpsiBaTh cmbica [lepuoguueckoro 3akoHa . M. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh TabamuHyo Gopmy llepuonunaeckoii
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymmna (A-
rpynmna)y u «mnobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME TEPHUOJBI,
COOTHOCHTHh 0003HAUeHUs, KOTOpPhIE HWMEIOTCS B TIEPHUOJMUECKOW Tabmume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YUCiIo MEKTPOHOB M PACHPEICTICHHE HX IO YJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB JJIEMEHTOB H HX
COEJIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOJArPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHYECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIEeCTBA, XUMUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO CTENIEHEH OKHUCIEHHSI XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) 0OIIME W cHenu@UuecKkue XUMHYECKHe CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTHYECKONM JUCCOLMAIIMN KUCIIOT, IEJI0YEH U COJIeH,
MIOJIHBIE U COKPAILIEHHBIE YPaBHEHUS PEAKIMil MOHHOTrO OOMEHa, ypaBHEHHS peaKlIHid,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXKAYy BelIECTBaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUYECKUX MPEBPAILEHU B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOM TMOCyIoW U J1ab0paTopHBIM
obopynoBaHueM, a TakKe MpaBuja oOpallleHus C BelIeCTBAaMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYCHHUIO
1 coOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMMUYECKUX pEAKLUMH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HaAOJMIOAEHHWE, W3MEpPEeHHEe, MOJIEIUPOBaHUE,
9KCIEPUMEHT (PEaJIbHBIA U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa. [lonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 . 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIleCTBA TI0 ypaBHeHI/I;nv; bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus xuMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHI/IH Pa3IIOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BermecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObI MONYYCHHS KHCIOPO/ia B
23 nabopaTopuu ZIquOMmmnerHoﬂcm. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3arp${3HeIEHe(1;0321§rxa CIIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrnueckas padora Ne 3 mo Teme
26 «lPlonyquHe " I():061/1paHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 mo teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 Klfcn};qTeHmz OCHOBHBT)((: u S Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : s
15| cnocotm nommenn et BuGmonexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/a4 I10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xanccawn neopramticcin. Eumionexa LIOK
N P https://m.edsoo.ru/00ad9a50
COEJIMHEHUI
49 O000111eHNE U CUCTEMATU3ALMS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50| "Ochoniae Kiacen Heopraticciy Eumonesa LIOK
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
IT
51| ummecka stowenton Honmmie EuGmonesa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
H o
€pUOINYECKUN 3aKOH U Bitmiorexa 1IOK
52 Ilepnoauueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c
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Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 060J10qel<v Butorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. Menpeneena
XapakTepruCTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NMPAKTUKH. 1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
PesepBHblit ypok. O60011eHme 1
58 CI/ICTIG)MaTI/ISZEI/I}I 3HaHPII>I'III / bubmmorexa [JOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas padota
KontponbHas padorta Ned4 o Teme
59 «CTtpoeHue atoMa. XuMHUYECKast bubnnoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHasi paboTa
60 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XUMUYECKUX JICMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnsipHas XuMu4eckas bubnuorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas 1 bubmuoreka [IOK
XUMHYECKask CBS3b https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
o4 Crenetth okucIeHis 1 https://m.edsoo.ru/00adae28
65 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 OxuCIUTETN U BOCCTAHOBUTEITU 1 httos://m.eds00.ru/00adb076
Peseprubrit ypok. O6001eHNE 1
67 CHUCTEeMaTHU3allusl 3HAHUI TI0 TEME 1 bubnuorexa [JOK
«Crtpoenue aroma. XuMHUYECKast https://m.edsoo.ru/00ad9cb?2
CBSI3b»
68 Peseprubrit ypok. O6001IeHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOICTB XEIMI/I‘-IeCKI/IX 3JIEMEHTOB 1 bubamorexa LOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMHu4yeckoil CBS3U U THIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 kmacca»

5 Knaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
PeaKImii 10 Pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XMMUYECKOM

7 peaKIuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsATHE O XUMHYECKOM
8 paBHOBecuH. DAaKTOPBI, BINAIOIINE 1 bubamotexa LIOK
> https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH
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1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHUECCKON
10 ,[[I/ICSOIII/IaIII/II/I?CI/IJILHI)IG U cia0bie Bubnuotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HoHHbIE ypaBHEHHUsI peaKkIUuil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOMTHUECKOM https://m.edsoo.ru/00add5d8
JUCCOIUAIIAN
XUMUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o runmpoause comnei bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHTaJIBHBIX bubmuorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponsnas pabora No2 mo teme
17 «QIIEKTpOJINTHYECKAs bubnuoreka [IOK
IHACCOLMAINASL. XUMUUECKHE https://m.edsoo.ru/00addecO
peaKiuu B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuorexa [IOK



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

XHUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

bu6mmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIYUYEHHE,
yi https://m.edsoo0.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1?Ion cHHUE coljv[Hoﬁ KHCIIOTBI Bubnuorexa LIOK
YHACHIE €O ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brerunciaenus 1o ypaBHEHUAM
21 XAMHYECKIX eazp W, €CIIH OUH bubmmorexa [TOK
PCAKLIHH, 8 https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpyrmmsr https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIe MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 N
COEMHEHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBOIOPOT, CTPOCHUE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (1)I/ISI/I‘IILGCKI/I12 u XHl\queCKI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE IIPOMBIIIIIIEHHOr0 cHocoda
p N bubnunorexa [IOK
26 MIOJIy4EHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPBI

Briuucienne maccoBoi 10U

bubmuoreka [JOK

21 BBIXO/Ia MIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnsl. A30T,

28 pacnppoycr;paHeHHe B IIPHPOJIC bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHYECKHE CBOMCTBA, MOJIyYeHUE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTruueckast pabota Ne 3 o Teme
30 «lPlonyquHe athHaKa H3yUeHUE Bubnuorexa LIOK
B ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 ynoopenuii. XuMuueckoe ’ bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIeH cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (1)00((11))05Ha;1 Kan((l))Ta (b(bIEBHEI\Q:KHe u bubmmorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnuoreka [JOK

ynoopeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipocTpaHEHHE B

35 npupoje, Guznyeckue u Bubnnorexa HOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHUYCCKUE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYroapHas KucioTa U €€ Cou bubmuorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktruueckast pabota Ne 4 o Teme
38 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpemHuwuii u ero coenuHeHus bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5.
41 Pemenune skcnepuMeHTaIbHBIX bubmuoreka [JOK
3aj1a4 1o teMe «Baxuelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIbl M KX COCTUHCHUS
KonTpoibHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ael103e
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METaJlJI0OB. MeTalnueckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaIIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA
METAJIJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psifl Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetaiuioB. CriiaBel. Berauncienns
45 10 YPaBHEHUSIM XUMHUYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [enotrtie MeTaiTEL https://m.edsoo.ru/00ael14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIUil 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiiue coequHEHUS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALIUSI
3HAHHUH
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 IIpakTuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKECTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bubnuorexa LIOK
>4 AomiHil https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3aja4 1mo teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUSI
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
60 W3 PEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPXKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peakuu
61 O00011IeHNE U CUCTEMATH3ALMSI
3HAHHUH
KounTtponbnas pabora Ne4 no teme
62 «BaxxHeitne MeTallIbl U UX
COCJTUHECHUS»
63 Bemectsa u marepuaisl B bu6mmoreka [JOK

MOBCEIHEBHOM JKHU3HU YEJI0BEKa

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XHMMHUYECKOE 3arps3HEHUE bubmuoreka [IOK
64 . 1
OKpYKarloIIeH cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O60011EHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUIT https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBOoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHUI: aToM,
MOJIEKYJla, XHUMHUYECKHH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJMHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHASs Macca, MaccoBas JIOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XHUMHUYECKas peakius,
KinaccuuKausl — peaknuid:  peaklMu  COCAMHEHHS,  PEaKluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi 10151 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaB4, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacCChl

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIIO XHUMHYCECKOTI'O 3JICMCHTA II0 q)OpMYHe




COCOUHCHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJNIO/ICHUE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCIIEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHIH: OKCHunI,

KHUCjI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeluHeHul no popMyaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNUYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH MPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUSAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XMUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJa M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPEIeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmMyc, heHondTanenH, METUIOPAHK U IPyTHe)

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

Ilo Tteme: «llepunomuueckuit 3axkoH u Ilepumoauyeckas cucrema
xumuyeckux snemeHToB JI. M. MengaeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aTomMa, aToMHasda Op6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKas CBA3b, IOJISIpHAd W HENOJEIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPpULIATCIIBHOCTh, HOHHAasA CBsA3b, HWOH, KaTUOH, A4aHHOH,




CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

ONMCHIBATh M XapaKTepu3oBaTh TaOnmuHyio Gopmy Ilepuonnveckoit
CUCTEMBbl XMMMUYECKHUX D3JEMEHTOB: pa3IudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE)» Nepruoabl

3.4

packpsiBaTh cmbicn Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX IIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMu4yeckux  anemeHto ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsja  sjapa, oOlee 4YHCIo

AJIEKTPOHOB U paclpeeNeHue X MO NEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA OJIEMCHTOB B 6I/IHapHI)IX

COCAUMHECHUAX

3.7

OTIpENeNIATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3zoBaHus

1

ITo Teme: «BemecTBo U XMMHUYeCKas pEaKuus»

1.1

pacKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBop,
QJICKTPOJIUTBI, HE3JICKTPOJIUTBI, JJICKTPOJUTHUYCCKAA AUCCOoIUanusd,
pCakiiun HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHHUC, aAJUIOTPOIINUA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHaAas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNIN4YCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb

XUMHUYECKOMN pCaKkuuunu




1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHN U

NPUMCHATH 3TU IIOHATUA IPHU OIITMCAHHUU BEIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IIOJIHBIE M COKpALIEHHBbIE YPAaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbhIBaATh CYHIHOCTH OKHCIMUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnsl U ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEIM(PUUECKNE XUMUUECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIINX CYIIECTBOBAHUE

TeHETHUYECKO CBS3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TOJb30BAHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus c
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHYECKUX OIBITOB MO TMOJYYEHHIO M COOHMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJ-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMIYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

pPaCKpbIBaATb  CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaAlluU MBICIIUTEIbHON JE€ATEIbHOCTH —

aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606I_HCHI/IG, CHUCTEMATHU3allUIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4eHUS
CBOWCTB BEILECTB M XUMHUYECKUX PEAKIMH; €CTECTBEHHOHAYYHbIE
METOJbI TO3HAHUS — HAONIOJICHUE, W3MEPEHUE, MOJCTUPOBAHUE,

9KCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XUMHUSA B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe 0 METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBl. CHMBOJBI  XUMHUYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTeNbHas  aTOMHas — Macca.
OtHocuTenbHast MOJIEKyJIIpHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHHS. XUMHUUYECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUueckue ypaBHeHus. Kinaccudukanus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboTel B JjabopaTopu¥ W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (U3nYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIIEHUE W KOHJCHCAIIMS BOJbI) U
XUMHYECKUX (TOpeHHe CBEeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWsS XUMHUYECKHX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE jKelie3a ¢ PACTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MACCHI, CO3JaHUE MOJCIIEU

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCcKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCcUJIEHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHS.

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

®duznueckue CcBoWcTBAa BOAbl. Boja kak  pactBopuTenab.  PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJbI B TpHUpOAE. 3arps3HEHHE NPUPOIHBIX BoJa. OxpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOHy‘ICHI/Ie OKCHJI0B

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcugom Menu(ll) (BO3MOXHO HMCTIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3akoH u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHbIE METalIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHTOB [[. 1.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.M1. MeHnneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioxKeHus, COeANHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumunyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTU B HM3MEHEHHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpPICTB.J'IJ'IPI‘ICCKOﬁ pCHIéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM Kil1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNUYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil 10 pa3IUuHbIM NPU3HAKaM (10 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YY4acTHUIO Karaau3aropa). OK30- U JHJIOTEPMUYECKHE  PEaKLUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEakUMM M IOJIO0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~pEaKIUi ¢ UCHOJb30BaHUEM MeEToJa

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun nonHOTO OOMEHA. YCIIOBHS MPOTEKaHUS PEakluii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HSKCIEPUMEHT: O3HAKOMIICHHE C MOJCISMH KPHCTALTHUECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJIbI); OTBITOB, HIUTFOCTPUPYIOIMIUX HPUMEPBl OKUCIHUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeTMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTEpHbIE CTENEeHN OKuciaeHus. CTpoeHue u pU3NIECKUue CBOMCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG M XAMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3UYECKUE U XHMHUYECKHME CBOWCTBA, IMpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yNOOpeHMil. XUMUYEecKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a T00adbHOTO TMOTETUICHUS KJIMMAaTa; MapHUKOBBINA
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YyUYCHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHMUs caxapa IoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCPOPHBIX YAOOpEeHU; monydeHne, cooupaHue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJCOMATEPHUATIOB); H3YyYEHUE MOJIENEe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpUCTajlInyeckass pemeérka. OJIEKTPOXUMUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX PUMEHEHHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHe IIEeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOXXJeHHE B mpupojac. Pu3MUecKMe M XHMHUYECKHE CBOWCTBA
MarHus W Kajabliusg. Baxkueilmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHUEe CBOMCTBa jkenesza. OKkcuipl, Tuapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAJIOB), 0coOeHHOCTeH
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMsI KAYECTBEHHBIX PEaKIUil Ha MOHbI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THIPOKCHJIA AIIOMHHMS W TUIPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHelne MeTanisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuasIoB (CTEKIIO, CILIaBbl

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN AJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHUYECKON HayKd, YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAaHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEePEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToOM,
MOJIEKyJIa, BELIECTBO, MPOCTOE U CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAsT CMECh, OTHOCHUTENBbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEeaKUUU Ppas3JIoKEHUs, pPEaKINH
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUS

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHas




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHHA CO 3HAHHUAMU OPYIUx

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHHUSM XHUMHUYECKHX PEAKIHH ¥ HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEIHEBHOM JKM3HH, MPAaBUIIAMH MOBEACHUS B LESIX cOEpeKeHUs
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4eCKHX HABBIKOB TUTAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IFroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepuoandeckas cucTeEMa XUMHYECKHUX HIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTroMOB TMepBbIX 20 XUMHYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvuda, KaJlblIUA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,I[I/IHeHI/II‘;I B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJI0Pa, KMCIOPOia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

duszndeckue U XMMHUYCCKHE CBOMCTBA BOIOPOAHBIX COGHI/IH@HI/Iﬁ HEMCTAJJIOB!

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OKHMCIEHUSS U BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieMm. YcuieHue mapHUKOBOoro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM
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