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INOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHMsl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C y4ETOM KOHILIETIIIUU MPENoJaBaHus Y4eOHOTO IpeIMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xumuu Aa€T MPEACTABICHHE O IENsAX, OOIIeW cTpareruu
oOy4eHHMs, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMH Y4YEOHOIO
MpeaMeTa, YCTaHaBIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro Mo KilaccaM U CTPYKTypHUPOBAaHHUE IIO
pa3genaM W TeMaM NOporpaMMbl IO XUMHH, ONPENEISET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU COJICpKAHMUS, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh  W3YUYEHHUS] XHUMUU C YYETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4eOHOrO MPOIECCa, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, OIpeAeaseT BO3MOXXHOCTH TMpeaMera IS
peanuzanuu TpeOOBaHW K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, a TakXke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 11€JIeH U3yUYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0Yy4YaroIlIerocsi Mo OCBOCHHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XWUMHUHU CIYKUT OCHOBOM [Jii (POpMHUpPOBaHUS MHUPOBO33PECHUS
o0yyJaromierocs, ero MpeACTaBICHUN O MaTEpUAIHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatroT (GopMUPYEeMbIE€ XUMHEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
DPHEPrud M 00 DBOJIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUs riao0aabHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUYECCKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYphI IUYHOCTH, €€ 00I1Iel 1 (PYHKITMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (D)OPMHUPOBAHHUE MBIIIJIEHUS M TBOPYECKUX CITOCOOHOCTEH
OOy4JaroMXxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOM  JesTENbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIICIOBATEIbCKUX yMEHUM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3MJIsiAa HA €AUHCTBO NPUPOBI U YEIIOBEKA, ABISETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIM(HKOM
collepkKaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 Moaxoaa K €€ m3ydeHuro. Coaep)kaHue CKJIaAbIBAETCS U3 CHCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpraHM30BaHbl M0 MPHUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— TpencTaBleHUid 00 AIEKTPOJUTUYECKON OHCCOLUMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaAHMUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (QYHKIUKA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHHUSI U MOJy4YeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HOPMHUPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKOW COCTABJISIIOIIEN HAyYHOW KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3yueHue XUMHUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW W3 paHee H3YYEHHBIX YYEOHBIX MpeAMeToB: «OKpyX Aol MUPY,
«buonorus. 57 kinacce» u «duzuka. 7/ Kacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHUpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMSI, MPAKTUYECKOU
JEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HaHUW — BaXHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00O0OIIEeHWI MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XMMHUYECKUX peaklui, B ((OPMUPOBAHUM U PA3BUTUHU NO3HABATEJIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4EOHO-HCCIIEAOBATEIbCKOM
JESITEIBHOCTH, OCBOCHHHM MPaBWJ O€30MacHOr0 OOpaleHHs C BEIIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHME HWHTEIJIEKTYaJbHO pAa3BUTOM JIMYHOCTU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE€ IpUOOILIEHUE
OoOy4JaromMxcss K CamMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHbIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycloBHil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaIOIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHUS M CaMOIIO3HAHHUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW ¥ E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKpPYXaIOILLEr0 MHpA, UCHOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHbIE NPU HU3YyYEHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue 'y oOydarooluXcsi TyMaHHCTUYECKHMX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBbITY M TPYAOBOM JEATENbHOCTH B UEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UiIs M HANpaBIEHHOCTU AAJbHEHIIEro
oOyueHusl.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JMJIA HW3YYEHUsS XUMHUU Ha YPOBHE
OCHOBHOTI0 00111ero o0Opa3zoBanusi, cocrasiisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHUH. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas (opmyrna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTtHOcCHTENBHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 10JI1 XUMHYECKOIO JIEMEHTA B
COEIMHEHUH.

KommuecTBo BemectBa. Mok, MonsipHast Macca. B3auMoCBsI3p KOJTMYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHNA. XUMHAYECKAsl pEaKUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BeUIECTB. XuUMHUUeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYIOW, MpaBuiIaMHu paboThl B J1aOOpaTOpUH U
npuémMamMu oOpaileHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIO/ICHNE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIMS BOJbI) U XMMUYECKUX (TOpPEHHE CBEYM, NMPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
ONMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUIpOKCUia
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE kelie3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsi CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPCHHON
coiny, HaOJIOJAEHHE W  ONHCAaHME  PE3yJIbTaTOB  NPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENed MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

BaxxHelline npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3neMeHT M mpocToe
BemlecTBo. HaxoxneHuwe kuciaopojna B Hpupone, (PU3MUECKHe U XUMHYECKHE
cBorictBa (peakuuu ropenus). Oxcupabl. [lpumenenue xkuciopona. CrnocoObl



MOJIYYeHHUST KHUCIopoAa B JjabopaTopuu W TpoMbIIUIeHHOCTH. KpyroBopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCIopoaa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHMUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3 eKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckre cBoMcTBa BOAbL. Boma kak pactBoputenb.  PacTBOpEL
HaceplllleHHbIE M HEHACBIIMIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Ji BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpoB B MpUpo/ie U B XKU3HU 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHeHui. Oxcuppl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yroniye  (OCHOBHBIE, KHUCIOTHBbIE, aM(pOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHW: IMENOYM U  HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiatypa coneid. @U3nyecKkue 1 XMMHYECKUE CBOMCTBA COJICH.
[lonyuenue coneu.

['eHeTnuecKas CBA3b MEXKIY KiIacCaMU HEOPTaHMYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpoAa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB KHUCJIOpOAa, HaOI0/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHus (MmoXapa), O3HaKOMJIeHHe ¢ oOpa3llaMu OKCHIOB H
OMMKMCAHWE WX CBOMCTB, IMOJy4YeHUE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJI0OpoJia (TopeHue), B3auMojelcTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIOICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOM
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEIOBaHNE O0pa3loB HEOPTaHWYECKUX BEIMIECTB PA3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT W IIEJOYEH,
uzydeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KUCJIOT € METAJUIaMU, PEAKIMM HEUTPAIM3ALNM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa APYTHM M3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d 10 TeMme «BaxHeWmme Kiaacchl HEOPraHUYECKUX
COEIIUHEHUI.

IHepuoauueckud 3axkoH u Ilepumognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PEaKIUU

[lepBble TOMBITKK KIaCCU(PUKALIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIETOYHO3EMEIbHbIE METAILIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3ytoT aM()OTEpHbIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuii 3akoH. [leproanueckas cucreMa XUMHUYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuonHas W JJIMHHONEpHOAHAsA  (OpMBI
IIepronnueckoii cucrembl xuMudeckux aneMeHToB [l. 1I. Menaeneesa. Ilepuoibl
u rpynnbl. OU3MYECKUN CMBICI MOPSAJKOBOIO HOMEpa, HOMEpPOB IEpUOJa U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
AJIEMEHTA M0 ero nosnoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajJhyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u llepuonnueckoi cuCTeEMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuTUs Hayku U npaktuku. J[. 1. MenneneeB — ydéHbil u
IpaKJaHUH.

Xumudeckass cBsizb. KoBajeHTHass (ToyisipHass YW HEMOJSIpHAsi) CBSA3b.
DJEKTPOOTPULIATENILHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMM.
[Iponiecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHHe oO0paslioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAaMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHU).

Mestcnpeomemnmnuie ceéasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU H3YYEHHM XMMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OONIMX €eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIH (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, KiIaccuukanus, TMepUoJAUYHOCTb, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®u3uka: wmarepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOINBI, PAAUOAKTUBHOCTbh, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3nyeckue BEIUYHHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: hoTtocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPANbl, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOIA€MbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO U XUMHYECKAs peaKkuust

[lepnognueckunii 3axoH. [leproguueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOMAOB, Kaaus, Kalblusi H HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBS3b HECOPTaHMYECKUX BEILECTB.

Knaccuduxanys XuMUYECKUX PEeaKIUi MO pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
M COCTaBy Y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, MO TermioBoMy 3ddexrty, 1o
U3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpPaTHMOCTHU, TIO
YYaCTHIO KaTajln3aTopa). DK30- U PHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE
YpaBHEHMUSL.

[Tonsitue 0 ckOpocTH XuUMHUYecKOW peakmnuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHEe 0 TOMOTEHHBIX M Te€TEPOTEeHHBIX
peakuusx. [lonsarne o karanmse. [losTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU U TIOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCIOJb30BAaHMEM  METOJa
3JIEKTPOHHOT'O OajlaHca.

Teopus 3JEKTPOIUTUYECKON TUCCOUALUMU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMH BUIAMHU
xuMHuueckoil cBs3u. Crenens nucconuanuu. CuiabHbIE U cl1a0bIe 3JIEKTPOIIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBUs NPOTEKaHUS peakluii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAlIEHHbIE HOHHBIE YypaBHEHHsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHM W COJE€il B CBETE€ MNPEICTAaBICHUNA OO0 3JIEKTPOJIUTUUYECKON
nuccounanyu. KauectBeHHbIe peakiiy Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCIISAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB W HEMETAIOB (rpaduTa W amMmasa), CI0KHBIX BEILECTB
(x70puaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakluu
OT BO3JCHCTBUS pa3iaMuHbIX (AKTOPOB, MCCIEAOBAHUE SIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEWUIECTB, IMPOLECCA AWCCOLMALMNA KHCIOT, WIENOYEd U  COJIEU
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuii HOHHOro  oOMEHa
(oOpa3oBaHue ocajka, BBIJEJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIIMM
(ropeHue, peakiMy pasyioKeHHUsl, COCIMHEHHUs), PAClO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIIBIO KAUYECTBEHHBIX pEAKUMA HA HOHBI, PpEIICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemertanibl 1 HX cOeIUHEHUSA

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKME CBOWCTBA Ha NPUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METaUlaM{, HEeMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OPraHU3M 4YeJoBeKa. BakHellme XJIOpUABI U HUX
HAaxO0JICHUE B IIPUPOJIE.

OO6mast xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MYecKue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK NPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qusznueckue U XHUMHYECKHE CBOMCTBa (0oOmue Kak
OpEICTaBUTEN Kilacca KHUCIOT M crenuduueckue). XUMUYECKHE pPEaKLMH,
JeXallhue B OCHOBE MPOMBILIIEHHOTO CHoco0a IOJIYyYEHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KUCIOThL. COM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeOTUHEHHM B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIUHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCJIECHHS. A30T, PacCHpOCTPAHEHHE B MPHUPOJIE,
bu3ndecKue U XuMHUIecKue cBoicTBa. KpyroBopot azora B mpupozae. AMMHUaK, ero
bu3NYecKue 1 XUMUIECKUE CBOMCTBA, TOJydeHne U mpuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHAs peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMUYECKUE
CBOMcTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M crHenuduyeckue).
Hcmonp3oBaHWe HHUTPATOB H COJICM aMMOHHS B Kad4eCTBE MHHEPAIbHBIX
ynoopenuii. XuMrU4ecKoe 3arpsi3sHeHNUE OKPYKAIOIEH Cpe/lbl COSTUHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
altoTponHbie Moaudukanuu (ocdopa, duszmyeckue M XUMUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopras kuciora, Gpu3HUecKre U XMMHUECKHIE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapakrepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHbIE  CTEMEHU  OKUCJICHHA.  YTJIEepOoHd,  aJUIOTPOIHbBIC
MOAM(UKAIINKA, PACIPOCTpaHCHUE B TpHpoAc, (U3NYECKHE W XHUMHUYECKHEC
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBbI,
MOJTlydYeHUE W TMPUMEHEHHE. DJKOJIOTHYECKHe MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumoreza T17100albHOTO TMOTEIUICHUS KJIUMAaTa, MMapHUKOBBIN
ahdekt. YronapHas KucaoTa U €€ coiu, uX GU3NYeCKUe U XMMUYECKHE CBOMCTBA,
noyiyueHue u TnpuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEITHCKOM
XO35UCTBE.

[TepBoHaYaBHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHCHUSIX
yraepoja (MeTaH, 3TaH, STWIEH, alleTUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, NTPHUPOAHBIA Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBINIJICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OelKax, yrieBojgax — u uX
polu B OKM3HU 4YelOBeKa. MarepuaibHOe E€AMHCTBO OPraHUYeCKHX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMenenue. CoenuHeHus: KpeMHHs B mipupoje. OOimue mnpeacraBieHus 00
okcuae kpemuus (IV) u xpemuueBor kucinore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITY, B MPOMBILUIEHHOCTU. BajkHelIlne CTpouTeIbHbIE MaTepUaibl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

H3y4YeHUE 00pa3I[0OB HEOPTAHMUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIIOJIEHUE TPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAMOIIKMEC (PU3MUESCKHE W XHUMHUYECKHE CBOWCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXHO HMCHOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOreHUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTiMBaHUs caxapa MoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3YYEHHE XHUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHON peakuu Ha Cyb(aT-
WOH W HAOJIOJIeHWEe TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBaMu azora, ¢dochopa M HX COeAMHEHUN (BO3MOXXHO HCIIOIb30BAHUE
BHUJICOMATEpUAIIOB), 00pa3aMu a30THBIX U (HocHOpHBIX yA0OpeHUid, MoIydeHuUe,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
Ka4eCTBEHHBIX peaKIuii Ha MOH aMMOHMS U GochaT-uoH U U3yUYEeHHUE MPU3HAKOB
WX IIPOTEKaHUsI, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHUe, paclo3HaBaHUE U M3YUYCHHE
CBOMCTB YIJICKMCIIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX pEaKiii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3yYCHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
MNPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHeunme HeMETAIUTbl U UX COSTUHEHUS.

MeTa/iibl 4 UX COeTUHEHUS

OO01mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siemeHtoB [, .
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTaioB. MeTrayuindeckasi CBsi3b U
METaJuIMyecKass  KpUCTaulMueckas  pemérka.  ODJEKTPOXUMHUYECKHH  psif
HarpspKeHU MeTaioB. U3nyeckrue U XMMUYECKHUe CBOWCTBa MeTaisioB. OOiue
CcrocoObl ToydeHus: MeTawioB. [loHsTHE O KOPpO3MKM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposuw. CriaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBIIIICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemeHToB /. 1. MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
duznyeckre U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCuabl U



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHue WIENOYHbIX METaUIOB M MX
COEIUHCHUM.

[[lenoyno3emenbpHble METAJUIbl MAarHMid M KalbLIMH: IIOJIOXKEHHE B
[lepnogmueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0KJICHUE B Mpupoae. Pu3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuud. Baxueiimue coeauHEHUs Kaiblusg (OKCHUJ, THUIPOKCHA, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmomMuHUN: TTosioxkeHue B [lepuogudyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . MenneneeBa, crpoeHue aroMa, HaxoKIeHUE B Ipupone. Pusmdeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AIIFOMUHUS.

Kenezo: nonoxenne B llepuoanueckor cuCcTEME XUMUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aToma, HaXOXKICHHE B mpupone. Pu3NUECKHE H
XMUMHYECKHE CBOMCTBA jene3a. OKCHIbl, THAPOKCH B U coiu xkene3a (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3HH  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJIEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJblIUSI U HATpUsi C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
MCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3BMOXKHO  HCIOJIb30BAaHME  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KaJIblUs, aIFOMUHUS, [IUHKA, >KeJe3a
(I1) u xeneza (I1I), menu (I1), HaOarOIEHUE M OMIMCAHKE MIPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y THUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «Baxueiime
METaJUIbl U KX COCTMHEHUS.

XuMus 4 OKpY:KawIlas cpeaa

Bemectsa u Marepuanbsl B TNOBCEIHEBHOM XU3HU 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuii B ObITy. [lepBasi momols npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KaroUeld cpeanl (MpelesbHasl AOMyCcTUMas
KOHIIeHTpalus BemecTs, aanee — [1JIK). Poab xuMun B pemieHr 3KOJI0OTHYECKUX
pooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTtepuajoB (CTEKJIO, CIIaBbl METAIOB, MOJUMEPHBIC
MaTepuabl).

Mesicnpeomemnmnule céazu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU M3YyYEHHM XUMHM B 9 Kiacce
OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSITUIM, TaK U TOHSATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIe TOHSTHSA: HAy4YHBIH (hakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccu(puKaius, IMepUOIUIHOCTb, HaAOIIOICHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SIBJICHUE, MNapPHUKOBBIN
3 (dEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: wmarepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
M30TOMBI, PATUOAKTUBHOCTb, MOJICKYJIa, SJECKTPUUYECKUU 3apsijl, MNPOBOJHUKH,
MOJYTIPOBOJHUKH, JTUIJCKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKAs
pemeTka, CIUiaBbl, (PU3UUECKUE BEJIUYMHBI, C€AUHUIIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, Omocdepa, IKOCHCTEMa, MHHEPaTbHBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbLHbIC BEIISCTRA.

['eorpadus: armocdepa, rtugpocdepa, MHUHEpANIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMaeMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOMIETO
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMHU, IPUHSTBIMU B
oOIIecTBe MpaBWJIaMH M HOPMamMH TOBEIEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpeHne OIIbITa ACATEIBHOCTHA HAa €€ OCHOBE, B TOM YHCJIC B YACTH:

1) IaTpHOTHYECKOTO BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIECIWIO, NTOHMMAaHMS 3HAYEHUS XWMHYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOIECTBA, CHOCOOHOCTH BJIAaJETh JOCTOBEPHON HMH(OpManuen o
IIEPENOBBIX JOCTH)KEHHMSIX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEIbCKOW, TBOPYECKOM W JAPYrMX  BUAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/a4, BBINOJHEHHUH XHWMHUYECKHX
HKCIEPUMEHTOB, CO3JAHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIpoLlecCE€ 3TOM yueOHOW JAeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEACHHE M IIOCTyIKM CBOHUX TOBAPUILEW C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHYECKHUE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOM pEaKLuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIIOLINE
OCHOBY Ul MOHMMAHMS CYIIHOCTH HAyYHOW KApTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIBI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAACMBIX MPOIECCOB U SIBIICHUM,
MO3HABATEIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pPa0OThl € Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JIHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTP K  CamMO0Opa3oOBaHUIO, TPOCKTHOM U  HUCCIEI0BATENbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOy4YeHHS B
JaJbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 *U3HM, OCO3HAHUE TMOCIEJICTBUN U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TMpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPAaKTUUECKOMY M3yUEHUIO MpoQeccuil U Tpyaa pa3IuyHoOro poja,
YBXKEHHUE K TPYAy W pe3yJbTaraMm TPYIOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUs MPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BBIOOP
WHIUBUYyAIbHOM TPAeKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
ycrenrHon npodeccnoHaabHON IeSITEILHOCTH M PA3BUTHS HEOOXOIMMBIX YMECHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) IK0JIOrM4eCKOTr0 BOCIIUTAHHUSI:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 310POBOrO U
O0e3omacHOoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAaHUE LIEHHOCTU COOJIOAEHUS
npaBui 0€30MMACHOTO MOBEICHUS MTPU paboTe C BEUIECTBAMH, a TAKXKE B CUTYyaIUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU NU3YYCHUH XUMUH, IS
pELICHUS 33/1a4, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, sl TOBBILLICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJ00AIbHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHMH U3 3TUX MPEeIMETOB (HOPMHPOBATH MPENCTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHBIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecreunBaroT (OopMHUpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHMIO U OCYIIECTBICHHUIO Y4eOHOMU
NESATEIbHOCTH.



Kon

IIpoBepsieMble TpeOOBaHMS K METANPEAMETHBIM PE3YyIbTaTaM OCBOCHUS

MertanpeaMeTHbIe pe3yabTaThl (B cooTBeTCTBHH ¢ PIT)

MPOBEPSIEMOr0| OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHus
TpeOOBaHMUS
1 Ilo3naBaremsrpie YV /I Ilo3naBarensapie Y'Y/
11 Ba3oBble joruueckue AeicTBHs Ba3oBble ornyeckue AelcTBH
111 BBIABIATE M XapakTepu3oBaTh  CYLIECTBEHHBIC TPU3HAKM OOBEKTOB| BBIABIATE M XapaKTepHU30BaTh CYIIECTBEHHBIE NPU3HAKH XUMHUYECKUX OOBEKTOB
(sBIICHMIT) (sBIICHUIN)
112 YcTaHaBIMBATE CYNICCTBEHHBIN NPU3HAK KIACCH()HUKAIIUN, OCHOBAHIS [UIA| Y CTaHABIMBATH CYIIECTBEHHBIH MPU3HAK KIIAaCCH(HUKAINN, OCHOBAHUS IS 0000ICHHS

0606H.[6HI/I$[ 1 CpaBHCHUSA, KPUTCPHUU TPOBOANMOT'O aHAIM3a

1 CpaBHCHUA, KPUTCPUHN ITPOBOAHUMOI'O aHAJIN3a

113

C yyeroM MpensioXEHHOM 3aJauyd  BBIABIATb  3aKOHOMEPHOCTH
MPOTHBOPEYHS B PACCMATPHBACMBIX (DaKTax, JaHHBIX U HAOIIOICHUSIX;

npeuiaratb KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTENW U MPOTUBOPEUN;

BBISIBJIATh JeHUIUT WHGOPMAIIMHK, NaHHBIX, HCOOXOMUMBIX U PEIICHHUS
IIOCTaBIICHHOH 3ada4n

H

C yd4eToM NpeasIoKeHHOM 3amayd BBIABISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B
paccMarpuBaeMbIX (DakTax, JaHHBIX H HAONIOACHUSIX;

npeuIaraTth KpUTEPHH JUIs BBISIBJICHUS 3aKOHOMEPHOCTEH U POTHBOPEUHH;

BBISIBIAITE  AehUUUT  nHOpMaIuy,
[TOCTaBJIEHHOM 3a/1a4H

JaHHBIX, HeO6XO[[I/IMI)IX JUIISL pemeHusA

114

BrisBaaTs MPUYUHHO-CJIICACTBECHHBIC CBA3U IIPpU H3YYCHUUN SIBICHUN "
OPOIIECCOB

BrisBaaTs MPUYUHHO-CJIICACTBCHHBIC CBA3U IPU U3YUCHUU XUMHUYCCKUX SIBICHUM U
HPOLIECCOB

115

JlenaTe BBIBOJBI C MHCIOJB30BAHMEM JAEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHHH, YMO3aKJIIOUEHHH 110 aHaJIOTHH, (POPMYJIHUPOBATH TUIIOTE3BI
0 B3aMMOCBSI3SIX

I[eHaTB BBIBOJIbI C MCHOJIb30BAHUEM JACAYKTUBHBIX U MHIAYKTHUBHBIX yMOSaKH}O‘IeHI/Iﬁ,
yMOSaKJ’IIO‘IeHI/Iﬁ 110 aHAJIOT'HH, (bOpMyHPIpOBaTL TUIIOTE3BI O B3aUMOCBA3AX

1.1.6

CamocTosTenbHO BEIONPATh C1IOCO0 pelieHns yueOHoH 3a1a4un (CpaBHUBATh
HECKOJIBKO BapHAaHTOB PEIICHNUS, BEIONPATh HanboIee MOAXOIAMINN C yUeTOM
CaMOCTOSITENIFHO BBIJICJICHHBIX KPUTEPHUEB)

CamocTosTenbHO BRIOUpATh CrIoco0 penieHns yueOHoH 3a1a4u (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHHs, BHIOUPATh Haubojee MOAXOMASIINI C y4EeTOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHEB)

12

BasoBble nccienoBarejbCKue AeiCTBUA

Ba3oBble ucciaeaoBarejbCKue IeHCTBUA

121

[TpoBOAUTD IO CAaMOCTOSATENLHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIIOMKHBIH
9KCIIEPUMEHT, HEOOJIBIIOE HCCIIEJOBAaHUE M0 YCTaHOBIEHHUIO OCOOCHHOCTEN|
0o0beKkTa W3yYeHHMs, NPUYMHHO-CIIEJICTBEHHBIX CBA3eH M 3aBUCUMOCTEH
00BEKTOB MEXTY COOOH

HpOBO}II/ITL o  CaMOCTOATEJIIBHO  COCTAaBJICHHOMY  ILJIaHY  OIIBIT, HECJIOKHBIM]

IKCIICPUMEHT, HeOOoIbIIIOE HCCJICAOBAHUE IO YCTAHOBJICHHIO 0COoOeHHOCTEH O00BEKTA
N3Yy4YCHUS, TPUINHHO-CICACTBCHHBIX CBsI3€H M 3aBUCHMOCTEH 0OBEKTOB MCKAY co0oit

122

OHCHI/IB&TB Ha TIPUMECHUMOCTH n JOCTOBCPHOCTH

MOJYYCHHYIO B X0/1€ UCCJICIOBAHUA (3KCH€pI/IMCHTa)

HHpOPMAIHIO,

OueHBaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMALIUIO, MOJYUYCHHYIO B XOJ€
nccie0BaHus (9KCIIEPUMEHTa)

123

CamocTosTenbHo GopMyTHUpoBaTh 0000MIEHUS M BHIBOJBI 10 Pe3ysIbTaTaM
IIPOBEACHHOTO Ha6J'I}0)IeHI/IH, OIIbITa, UCCIICAOBAHNMA, BJIaJICTh MHCTPYMECHTaAMU
OIICHKHU JOCTOBCPHOCTH IMOJTYUYCHHBIX BHIBOAOB U 0606LI_IGHI/H71

CamocrosiTelbHO  (OpMYIHPOBATH  000OIIEHUS | o  pe3ynabTatam

MIPOBEJICHHOTO HAOJIOICHNs, OTBITA, WCCIEeNOBAHUS, BIAJCTh MHCTPYMEHTAMH OIEHKU
JTOCTOBEPHOCTH TIOJTYYEHHBIX BHIBOJIOB U 00OOIICHMIA

BBIBOJIBI

1.2.4

HpOFHO3Hp0BaTL BO3MO>KHOC ﬂaJ’ILHeﬁIHCG Pa3BUTHUC MIPOLICCCOB, COOBITHIA 1
X TOCICACTBUA B AHAJOTMYHBIX WM CXOJHBIX CUTyalUdX, BbIJABUIATH

HpOFHO?)I/IpOBaTb BO3MOXXHOC ﬂaﬂLHeﬁmee pa3BUTHUEC TMPOLECCOB, COOBITUH M HX

NOCICACTBUSA B aHAJIOTUYHBIX WU CXOJAHBIX CUTYyallUsAX, BBLABUTIATh NPCATIOIOKCHU A 00




MPEAIOJIOKECHUA 00 ux Pa3sBUTHHA B HOBBIX YCJIIOBUAX U KOHTEKCTAX

HX Pa3BUTHUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX

1.25 Hcnonp30BaTh BOIPOCH! KaK UCCIEA0BATENbCKUN HHCTPYMEHT IIO3HAHNS; HVcrionp30BaTh BONIPOCH! KAK UCCIEI0BATENbCKUI HHCTPYMEHT IIO3HAHNS,;
(opMyIHpOBaTh BONPOCH], (UKCUPYIOIIME Pa3pblB MEXIY peajbHbIM M| (OPMYIHPOBATH BOIPOCH, (PMKCUPYIOLINE Pa3phiB MEKIY PEaTbHBIM U JKeJIaTeIbHBIM
JKEJaTelIbHBIM ~ COCTOSHMEM  CHTyaluH,  OOBEKTa,  CaMOCTOSTEJIBHO|COCTOSHUEM CHTYalluH, 0OBEKTa, CAMOCTOSITEIIFHO YCTaHABIMBATH HCKOMOE U JJaHHOE;
yCTaHaBJIMBaTh UCKOMOE U JIAHHOE; (opMHpOBaTh TUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CY)KICHUH U CYXKICHUH IPYTHX,
(dopMupoBaTh THIOTE3y 00 MCTHMHHOCTH COOCTBEHHBIX CYKACHHH U [apryMEHTHPOBAThH CBOIO MO3HUIIUIO, MHEHHE
CYXXJICHUH IpYTuX, apryMEHTHPOBATh CBOIO ITO3HUIIUIO, MHEHHE
13 Pabota ¢ nndopmanmeit Pabota ¢ nnpopmanueit
131 [TpuMeHsTh pa3iuyuHble METOJIbI, MHCTPYMEHTHI M 3ampochl Npu noucke | I[IpuMeHSATh pasiauyHble METOJbl, MHCTPYMEHTHI M 3alpochl IPH IOUCKE U OTOOpE
oTOope MHPOPMAIMN WM AAHHBIX M3 UCTOYHHKOB C YYETOM IPEUIOKECHHON[MH(OPMALINY HIIH JaHHBIX M3 UCTOYHHKOB C YUETOM HPENI0KEHHOW y4eOHOW 3a1aun 1
yueOHOM 3aja4k U 3aJaHHBIX KPUTEPHEB 3aJaHHBIX KPUTEPHEB
132 BeiOupars, aHamuM3MpoBaTh, CHCTEMaTH3MPOBaTh W HMHTEPIPETUpOBaTh | BpIOMpaTh, aHANM3MPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(OPMALUIO
nH(OpMaLUIO pa3TMYHBIX BUJOB U (HOPM MpEICTaBICHUS; pa3IUYHBIX BUJOB ¥ (JOPM MpEICTaBICHUS;
HaXOJMTh CXOJHBIE apryMEHTHI (NOATBEPKIAIONIME WM ONPOBEpraroiie | HaXxOAWTh CXOIHBIE apryMEHTHI (TOATBEPKAAIOIINE HIIM ONPOBEPraloIue OAHY H TY
OJTHY U TY XK€ UJICI0, BEPCHIO) B Pa3IMUHBIX HH(POPMAIIMOHHBIX ICTOYHUKAX  [XKe NAEel0, BEPCHIO) B pa3IMYHBIX HH(POPMAIIHOHHBIX HCTOYHHKAX
133 CaMoCTOSITeNIFHO ~ BBIOMpaTh  ONTHMAIbHYIO (GopMmy TnpencraBieHus] CaMOCTOSTENFHO BBIOMpAaTh ONTHMAIBHYIO (OPMY NPEICTABICHUS HHGOPMAIUMH U
nH(OpMaLK U WILTIOCTPUPOBATH PELIaeMble 3a1a4l HECIOKHBIMU CXeMaMMU{WUTIOCTPUPOBATh peIIaeMble 33/1aud HECJIOKHBIMH CXEMaMHM, JuarpaMMaMH, HHOU]
JmarpaMmMaMu, HHOHM rpaduKoil 1 uX KOMOWHAIUSIMHU rpaduKoi U UX KOMOMHAIHSIMHE
134 OueHnBaTh HAAEKHOCTH HMHGOPMAIMU II0 KPUTEPHSAM, INpeIokeHHbIM | OLneHmBaTh  HaJeXHOCTh  HWH(GOPMAMU 1O  KPHUTEPHsAM,  HPEUIOKEHHBIM
MeJarornd4eckuM paboTHUKOM MK c(hOPMYJIMPOBAHHBIM CAMOCTOSITEIIBHO MearorndeckuM paboTHUKOM HITH ¢(hOPMYJIUPOBaHHBIM CAMOCTOSITEIILHO
135 D¢ deKTHBHO 3aNIOMHHATD M CUCTEMATH3UPOBATh HHPOPMAIIHIO O dexTHBHO 3aIOMUHATE U CHCTEMAaTU3UPOBATh HH(POpMALIHIO
2 KommynukarusHble YVY ]|
2.1 Oo0menne Oo0umenune
211 BripakaTsb cebs (CBOIO TOUKY 3pEHHSI) B YCTHBIX ¥ IMCbMEHHBIX TEKCTaxX Beripakath cebs (CBOIO TOUKY 3p€HHs) B YCTHBIX M INCHbMEHHBIX TEKCTax
212 B xoxme muamora m (WimM) OUCKYCCHHM 3a/aBaTh BOIIPOCHI MO CymecTBY| B xome awamora w (WiIM) ITUCKYCCHH 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH
00CyXI1aeMOl TeMBI U BBICKa3bIBAaTh MIEH, HAIlEJICHHBIC HA PEIICHUE 3a/IaUi[TEMbl W BBICKa3bIBaTh WJAEW, HAIEJIEHHbIE HA pEIICHHE 3aJadd W HOAJEep KaHHY
U MoJi/IepKaHue OJ1aroXKeIaTeIbHOCTH OOIIECHHS; 6naroxenaTeaIbHOCTH OOIICHHS;
COIIOCTABJIATh CBOM CYXICHUS C CYXKICHUSIMH JIPyTMX YYacTHHKOB | COIIOCTaBIISITH CBOM CYXAEHHS C CYXICHHUSMH JpPYrHMX Yy4YacTHHKOB JHaJora,
nasiora, OOHapy)KHBATh PA3IMYKE U CXOJCTBO MO3ULIUI 0OHapyXUBaTh Pa3INuUe U CXOACTBO MO3UIMI
213 [Ty6mmuuHO MPEJICTaBISITh pe3yibTaTtbl  BBINOJHEHHOTO ombiTal IlyONMYHO TPEACTABIATH PE3yJbTaThl  BBIIOJHEHHOTO OMNbBITa  (IKCIEPHMEHTA,

(3KCH€pI/IM€HTa, HUCCIICA0BAHUA, HpOCKTa);
CaMOCTOATCIIBHO BI)I6I/IpaTI> (bOpMaT BBICTYIUICHUSA C YUYCTOM 3ajay
npe3cHTauuu un 0COOEHHOCTEMH AyaIuTOpUn U B COOTBCTCTBHU C HUM]

HUCCIICA0BAHUAA, HpOCKTa);
CaMOCTOATCIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYIUICHUA C YYCTOM 3ada4 NpEe3CHTalluu U
0COOCHHOCTEH AyAUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U NMCbMCHHBIC




COCTaBJIATH YCTHBIE n
WTIOCTPATUBHBIX MaTCpHUaJIOB

IMHUCBbMCHHBIC TCKCTBI C HCIIOJIB30BAHUEM

TEKCTHI C UCTIOJIB30BAHUEM UIITIOCTPATUBHBIX MAaTEPHUAIIOB

214

BocrpuHuMate ¥ (QopMynupoBaTh CYKAEHHS, BBIpaXaTh OMOLMUHU B
COOTBETCTBHH C LEISIMH U YCIOBUSIMU OOIICHS;

pacrio3HaBaTh HEBepOaJbHBIE CPENCTBAa OOMICHHWS, NMOHMMAaTh 3HAUCHHUC
COLMAIBHBIX 3HAKOB, 3HATh M PACIIO3HABATh IMPEANOCHUIKH KOHQIUKTHBIX,
CUTYaIli ¥ CMT9aTh KOH(MINKTHI, BECTH IIEPETOBOPHI;

MOHMMaTh HaMEPEHHs NPYTHX, MPOSBIATH YBAXKHUTEIBHOE OTHOILICHUE K
cobeceTHIKY U B KOPPEKTHOH hopMe GOpMYITHpOBaTh CBOU BO3PAIKECHUS

BocnpuHuMaTh u GOpMyIHpOBaTh CYXIEHHUS, BBIpaKaTh 3MOLUH B COOTBETCTBUH
LEMSIMH U yCIOBUSMHU OOIICHMUS;

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHMS, IOHMMAaTh 3HAYEHHE COLUAIbHBIX]
3HAKOB, 3HaTh M pAaclO3HaBaTh MNPEANOCHUIKM KOH(JIMKTHBIX CHUTYallMd M CMAr4YaTH
KOH()JIMKTBI, BECTH IIEPETOBOPHI;

MIOHUMATh HAMEPEHHUS APYTHX, MPOSIBISATH YBAXKUTEIBHOE OTHOLIIEHUE K COOECETHUKY U
B KOPpPEeKTHOH (hopme POpMYITHpOBaTH CBOH BO3PAsKEHUS
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Ilonumars u HUCIO0Jb30BaTh
paboTel  Tpu

HEOOXOAUMOCTh

NPEUMYILECTBA KOMaHAHOU 51
pelieHn  KOHKPETHOH  TpOOJIeMEl,
NPUMEHEHHSI ~ TPYIIOBBIX  QopMm

UHINBUIYaJIbHON
000CHOBBIBATh
B3alMOJEHCTBY NIPU PELICHUU ITIOCTABJIICHHON 3a/1a4y;

INPUHUMATh LENb COBMECTHOHW [JESATENBHOCTH, KOJUIEKTHBHO CTPOUTH
NEHCTBUSA 10 €€ JOCTIDKEHHIO: PAcIpeleNsiTh pOJIM, JOTOBapHBaThCH,
00CyX/1aTh MPOLIECC U Pe3yJIbTaT COBMECTHOM paboThI;

yMeTh 00001IaTh MHEHHS HECKOJIBKHX YeNIOBEK, IPOSBJIATH TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHSATH NOPYUYECHHS, TOAUUHSITHCS;

IUTAaHUPOBATh OPTAaHMU3ALMIO0 COBMECTHON PabOTHI, OMPENESATh CBOIO POJb
(c yueroM TpeNOYTEeHWH W BO3MOXKHOCTEH BCEX  yYaCTHHKOB
B3aUMOJICHCTBUSI), paclpelensaTh 3aJaddl MeXIy WICHAMH KOMaHIb,
y4acTBOBaTh B IPYINIOBBIX (popMax paboThl (00CyxIeHHs, 0OMEH MHEHHH,
""MO3TOBBIC IITYPMBI" U HHEIE);

BBITIOJHATH CBOIO YacTh pabOTHI, JOCTUraTh KAYeCTBEHHOTO Pe3ysbTaTa I1o|
CBOEMY HAIPaBJICHUI0O U KOOPAUHHPOBATH CBOM JEHCTBHUSA C JIPYTHMH
qIEHAMH KOMaH[IBI;

OLIEHMBATh KauyecTBO CBOETO BKJIaJa B OOMIMH NPOIYKT MO KPUTEPHUSM,
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHBIM ~ YYaCTHUKAMH  B3aWMOJAEHCTBUS;
CpPaBHUBATh PE3YJIbTAaTHl C HCXOMHOW 3aJadedl M BKJIAA KaXIOT0o WICHA
KOMaH/Ibl B JIOCTHKEHUE PE3YNBTATOB, PA3AEIiTh chepy OTBETCTBEHHOCTH 1
MIPOSIBIIATE TOTOBHOCTB K MIPEJOCTABICHHUIO OTYETA ITepe]] TPYIoit

[loHuMaTh ¥ MCHONBL30BATh MPEUMYIIECTBA KOMAHJHOM W WHIMBUAYaJIbHOH PabOTHY
NpU PENIEHHMH KOHKPETHOH NpoOieMbl, 00OCHOBBIBATH HEOOXOJUMOCTH NPHMCHEHHS]
rpYyNIOBBIX (POPM B3aUMOJICHCTBHS IPU PELICHUH TIOCTABICHHOM 3a1a4H;

NPUHUMATD LIeJIb COBMECTHOM ACSTENLHOCTH, KOJUICKTUBHO CTPOMTH IEHCTBHUS IO €
JOCTIDKCHHIO: paclpeneliaTh PO, JOrOBapUBAThCs, 00CYXKIATh IPOIECC M PE3yNbTaT
COBMECTHOI1 paboTHI;

yMeTh 000011aTh MHEHHSI HECKOJBKHUX YENIOBEK, NPOSBISATH TOTOBHOCTH PYKOBOJMUTB,
BBITIOJIHATH OPYYEHHUS, TOJUNHSTHCSL;

IUIAHUPOBATh OPTraHU3aLUI0 COBMECTHOH pabOTHI, ONPEAENATh CBOK POk (C y4eToM
NPEeNIOYTeHHH M BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJICHCTBUS), pacHpelesiTh
3aJa4yl MEXIYy WIeHaMH KOMaHJbl, y4YacTBOBaTb B TPYMNNOBBIX (opmax padoTs]
(oOcyxnenns, 0OMEH MHEHHUH, ""MO3TOBEIC IITYPMBI" U UHEIC);

BBINIOJIHATh CBOIO YacTh PabOThI, JOCTHraTh KAaueCTBEHHOTO pe3yJibTara IO CBOEMY]
HaIpaBJICHUIO U KOOPIUHUPOBATH CBOM JACHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl;

OLCHMBAaTh KayecTBO CBOCr0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPHSIM,
CaMOCTOATEIBHO CHOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJCHCTBUS; CpaBHHBATH
pe3yJIbTaThl C MCXOJHOW 3ajayeil M BKJIAJ KaKAOTO 4YjeHAa KOMaHIbl B JIOCTHIKECHHE
pe3yJIbTaToB, pa3iesisiTh Ccdepy OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTh K
[IPEOCTABJICHHUIO OTYETA TIEpe]] IPYIIoi

Perynsatusneie YV /|

Perynsarusneie YV /|

Camoopranuzanus

Camoopranuzanus




3.11

BEIABIATE IPOOIEMBI AT PEIICHUS B )KM3HEHHBIX H YISOHBIX CHUTYaIHAX;

CaMOCTOSTENLHO COCTaBIIATh AITOPUTM pEIeHHUs 331a4u (MM ero 4acTb),
BEIOMpATh CIOCOO peIIeHnsT y4eOHOW 3aJadud ¢ y4eTOM WMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpejyiaraeMble
BapUaHThI PEICHUH

BEISBIIATE IPOOIEMBI 171 PEIICHNS B )XM3HEHHBIX U YU4eOHBIX CHUTYalUsX;

CaMOCTOSITENIbHO COCTABIISITh aJTOPUTM PELICHHUS 3a/aud (WIN €ro 4acTb), BEIOMPATH
croco0 perreHus y4eOHOW 3afadll ¢ y9eTOM HMEIOIIUXCS PECypcOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh TpeJlaracMble BapUaHThl PEILICHUH

3.1.2

OpueHTHpOBaThCSI B PA3JIMYHBIX MOJAXOAAX IMPUHATHA  peIIeHHH
(vHAMBUIYyadbHOE, TNPHUHATHE PEIICHWS B TPYIINE, NPHUHATHE PpEIICHHUH
rpyImoi);

COCTaBIIATh IUIAH ACUCTBUM (INaH pealu3allid HAMEYEHHOTO aJrOpPUTMA
pelIeHNs), KOPPEKTUPOBATh MPEAJIOKEHHBIN aJTOPUTM C YIETOM IHOTy4EHUs]
HOBBIX 3HAaHHH 00 U3y4aeMoM OOBEKTE;

JACIaThb BLI60p n 6paTB OTBCTCTBCHHOCTD 3a pCHICHUC

OpueHTHPOBaThCSI B PA3NUYHBIX MOJAXOAAX NPUHATUSA pelleHUH (MHAUBUAYallbHOE,)
MIPUHSTHE PELICHHS B TPYIIE, MPUHITHE PEIICHUH TPyNIoN);

COCTaBJIATH IUIAH JeWcTBUU (IJTaH peann3alid HaMEUYEeHHOTO ajJrOpHTMa PELICHHS),
KOPPEKTUPOBaTh NPEAJIOKEHHBI aJrOPUTM C Y4E€TOM IOJY4YEHHs HOBBIX 3HAaHUI 00
U3y4aeMoM OOBEKTE;

JieNaTh BEIOOP U OpaTh OTBETCTBCHHOCTD 3a PEIIICHUE




HPEIMETHBIE PE3YJIbTATDBI
B cocraBe mpeaMeTHBIX PEe3ybTaTOB MO OCBOCHHUIO 00S3aTEIBHOIO COAEpPIKAaHHUS,
YCTaHOBJICHHOTO JaHHOW (enepaibHO paboueil MporpaMMol, BBLIEISIOT:
OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHblE€ 3HAHUS, YMEHHS U CIOCOOBI JCHCTBUH,
cnenuuyeckue Mg NpeIMEeTHON oOmactu «XUMHS», BUIBI ACSITEIBHOCTU IO
NOJIy4YEHUI0 HOBOI'O 3HAaHUS, €ro HWHTEpPOpETAlMH, [pPeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAILIUSX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, INPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJIECHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0Js1 XMMHUYECKOTO 3JIEMEHTA B COEUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJIEHHS, XMUMHUYECKasi peakuus, Kilaccu(ukauus peakluil: peakiuuu
COCJIMHEHHUS, PEAKUUHU PAa3JOKECHUs, PEaKUHH 3aMEIICHUs, pPEeaKIUH
0OM€Ha, 7K30- U 3HJIOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aToMa, HJICKTPOHHBINA CIIOM aromMa, aroMHas OpOUTalb, PaJNYC
aToMa, XMMHUYECKasl CBSA3b, MOJISIPHASI U HEMOJIIpPHAs KOBAJEHTHAs CBS3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIlUs) B pacTBOPE;

e WJUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHIATHH U
IPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX IPEBPALICHU;

e HCIOJB30BaTh XHUMHUYECKYIO CHMBOJMKY JUJIsl COCTaBlieHUs (Hopmyi
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMUSIX,
CTETICHb  OKUCJEHMsS  DJJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY COEIMHEHMI 110
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJjokeHus B Ilepmonnueckoi cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONHCHIBAaTh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonnyeckoit
CUCTEMBl XMMHYECKHX 3JEMEHTOB: pa3iMyaTh I[OHATHA «IJIABHAsS
nonarpynna (A-rpynmna)» u «mnodouynas noarpymnmna (b-rpynma)», Massie u



OONbIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIO JICKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YMCIy W COCTaBy YYacCTBYIONIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYCCKUX TIPEBPAIICHUNA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmysie
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIE OTEpAIllMM MBICTUTEIBHON NIEATeTbHOCTH — aHaJu3
U CHHTE3, CpaBHCHHE, 0000IIEeHHE, CHUCTEMAaTH3alluio, KJIacCH(pUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBS3¢H — I W3YYCHUS CBOMCTB
BCIIECTB M XHMHYCCKHUX PpEAKIUH, EeCTECTBEHHO-HAyYHBIE METOMIbI
MO3HAHUS — HAONIOACHUE, W3MEPECHHE, MOJCTUPOBAHHE, DKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJB30BAaHUA  XHUMHYECKOM  TMOCYIOH
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWwiIaM OOpalieHus c
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJYYEHUIO H COOMUpPAHHIO
ra3zoo0pa3HBIX BEMIECTB (BOMOpOJAa ¥ KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PACTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCICPUMEHTHI IO
pacro3HaBaHHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBIO0 HHIMKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce npeIMeTHbIe pe3ysbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BENIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKITusi, XUMHYECKas CBS3b, TETIOBON A(PexT



peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJEKTPOIUTHYECKAS IUCCOLMAIMSA, PEAKIMH HOHHOTO
oOMEHa, KaTaJu3aTop, XHMMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIC PEaKIMK, OKUCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHME UM  BOCCTAHOBIICHHE,
aoTponus, aMm(pOTEpPHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAs, WOHHA,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeéTka, KOppo3usi METaJuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJB30BaTh XUMHYECKYI0O CHMBOJIMKY ISl COCTaBjieHUs (opMmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3JIUYHOTO COCTaBa, IPUHAJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy COEIUHEHHH 1o (opmyiiaM, BUJ XUMUYECKON
CBsI3W (KOBAJEHTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMyie, xapakTep cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COEAMHEHUN, TUN KPUCTALIUMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbichn llepuogunueckoro 3akona J[. WM. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHhIBATh W XapaKTepU30BaTh
Tabnuuynyo GopMy [lepruoaudeckoid CUCTEMbl XMMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs mnoArpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpymnma)», manbie u  OOJbIIME NEPUOABl, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO DJIEKTPOHOB U
pacnpeneiieHue WX 10 DJJIGKTPOHHBIM CJIOAM), OOBSICHATH 0OIIne
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUHN B
npejenax MajblX NEPUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKUUU
BEIIECTB, MO0 TEIJIOBOMY 3P (hEKTy, M0 U3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEIU(UUECKHEe XUMHYECKHE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OINHUCAHUE



MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIil;

COCTaBJISITh YPABHEHMSI 3JCKTPOJIUTUYECKOM JUCCOIMUAIMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOITHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUHA HOHHOTO
oOMEHa, ypaBHEHUS peaklMid, TMOATBEPKIAOIIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKIIHil
MIOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALICHUNH B Pa3TUYHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYISAPHYI0O M MOJIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o (dopmyIie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coONoaTh  MpaBWja  MOJB30BAaHUA  XUMHUYECKOW  TOCYAOM
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXke IpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAWTH  PEaKIuu, TMOATBEPXKIAIONINE  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OIMBITHBIM MyTEM XJIOPHUA-, OPOMUI-,
uoaua-, KapOonart-, (docdar-, cunmukar-, cynbdar-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIECTB;

PUMEHSATH OCHOBHBIE OTEPAIlMN MBICIUTEIBHON AESITETbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJII W3YYCHHs] CBOWCTB BEUIECTB H
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS —
HaOJII0IeHNe, MU3MEPEHHEe, MOJAEIUPOBAHUE, HKCIEPUMEHT (pealibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunuecTBo yacoB
Ne HaumeHnoBaHue pa3aeioB U DuekTponHbIe (11U pPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK

' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6mmoreka [IOK

' peaKIuu https://m.eds00.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK

' 00 oKcuIax https://m.eds00.ru/7f41837c
29 Bognopon. [Tonsitue o kucnorax 8 1 bub6nuoreka LIOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBaHHMSX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnnorexa [HOK

' HEOPraHMYECKUX COETUHEHHUIM https://m.eds00.ru/7f41837¢

Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubnuoreka LIOK
XUMHYECKUX 3JIeMeHTOB /], W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMUYECKasi CBA3b. Bu6orexa LIOK

32 OKHCIHTEIEHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC pCAKIIUN

Hrroro mo paszery 15 Etptlri?/jln(feedl;i;—.[r?/sf41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne i/ P Konrpoanueie | Ilpakruyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nuoreka [IOK
' peakiuii https:/m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHMMHUUYECKHUE PEAKI[UU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTasjibl M MX COeTMHEHHSA
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnuoreka LIOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 buomorexa LIOK
' PYTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-Tpymnmbl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OOm1ast XapaKTepUCTHKA XUMHUUECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brbmmorexa LOK
' N Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
Hroro mo pazneny 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bubmuorexa [JOK
31 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuisl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHabl B )KU3HU YeJIOBEKA 3 bubmorexa [IOK
' B P https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauuyecTBo yacoB DJIEeKTPOHHBbIE
Ne ara uudpoBbie M
Tema ypoka Kontpoabnbie | IlpakTnueckue A bp CTanpe/METHpIC
n/n Bcero H3y4YeHHUsi | o0pa3oBaTejibHbIEe | pe3yJabTaThl
padoThbI padoThbI
pecypchbl OCBOEHHSI pa3jesia
bubnuoreka 1.1,2.1,31
IIpeamer xumun. Ponb xumMuu B
I[HOK
1 JKW3HU yesoBeka. Tena u 1
—— https://m.edsoo.
1 ru/ffod210c
bubmnoreka LIOK 1.1,2.1,31
[TonsiTHe 0 MeTOAax MO3HAHUSA B
2 1 https://m.edsoo.ru/ff0
XUMHH 42276
[TpakTuueckas padora Ne 1 1.2,2.2,3.3
«IIpaBua paGoTsl B 1abopaTopun bubmorexa LOK
3 < 1 1 https://m.edsoo.ru/ff0
Y IpUEMBI OOpaIEHUS C 423de
1a00paTOPHBIM 000PYTOBAHUEM)
bu6mmoreka [IOK 1.1,2.1,31
YucThle BemecTBa U CMECH.
4 c 5 . 1 https://m.edsoo.ru/ff0
mocoObI pa3fieNieHus cMeceit 26ca
[TpakTaeckas padora Ne 2 bubnmoreka [JOK 12,22,33
5) «Pa3nenenue cmeceil (Ha npumepe 1 1 https://m.edsoo.ru/ff0
OUYUCTKHU TOBAPEHHOU COJIM )» d28c8
Bbu6nmuoreka [JOK 1.1,2.1,31
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c
7 XHWMHYECKHUE ATEMEHTBI. 3HAKU 1 bubmumoreka LIOK 11,21,31
(CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0



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

YpaBHEHUSA

d3b88

3JIEMEHTOB d2be8
Bu6mmoreka [IOK 1.1,2.1,31
8 IIpocTsle U ClI0KHBIE BELIECTBA https://m.edsoo.ru/ff0
d2a6c
Bu6muoreka [JOK 1.1,2.1,31
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE https://m.edsoo.ru/ff0
d2d50
3aK0H NOCTOSHCTBA COCTaBa 11,21, 3.1
BelecTB. XuMuieckas ¢popmyra Bubmorexa ITOK
10 ) ya. https://m.edsoo.ru/ffo
BaneHTHOCTE aTOMOB
d2eae
XAMHYECKHX DJIEMEHTOB
OTHOcHuTeNILHAsI aTOMHas Macca. bu6mmoreka [IOK 1.1,21,31
11 OTtHOocuTeNnbHAS MOJIEKYJISIPHAS https://m.edsoo.ru/ff0
macca d323c
MaccoBast 10151 XUMHYECKOT0 Bubmorexa HOK 11,2131
12 https://m.edsoo.ru/ff0
DJIEMEHTA B COENUHEHUN d4350¢
bu6mmorexa [IOK 1.1,2.1,31
KomnunuectBo BemiectBa. Moib.
13 M https://m.edsoo.ru/ff0
oJIsIpHas Macca 45230
bu6mmorexa [IOK 1.1,2.1,31
dusnueckre 1 XUMUYECKHE
14 X https://m.edsoo.ru/ff0
SIBJICHUSI. XUMUYECKas peaKIius 437fa
Bbu6nmuoreka [JOK 1.1,2.1,31
[Tpu3Haku U YCIIOBHS MPOTCKAHUS
15 . https://m.edsoo.ru/ff0
XUMHYECKHUX PEaKIIHid 43316
3aKOH COXPAHEHHMS MaCChI Bubmorexa LIOK 11,21,31
16 BeIIeCTB. XMMHYCCKHUE https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brrunciienus KoaudecTBa, MacChl Bbu6nuoreka LIOK 11,2.1,31
17 BEILECTBA 10 YPABHEHUSIM https://m.edsoo.ru/ff0
XUMHYECKUX PEaKIui d5708
Kinaccudukanms XuMu4ecKux 1.1,2.1,31
. bubmuorexa [JOK
18 peaxuuit (COCAMHCHH, https://m.edsoo.ru/ff0
pa3noKeHusl, 3aMEIICHUS, d43f34
oOMeHa) asto4
M. B. JIoMOHOCOB — y4&HBIii- Bbu6nunoreka LIOK 11,21, 3.1
19 sunukiIoneauct. O0o0IeHne u https://m.edsoo.ru/ff0
cucTeMaTH3alus 3HaHUH d40c4
KonTponbras padorta Nel mmo teme Bu6mrorexa LIOK 1.1,3.1,32
20 «BemiecTBa 1 XUMHYECKHUE https://m.edsoo.ru/ff0
peaKIum» d4290
Bosayx — cmech rasos. Cocran Bubmorexa [IOK 11,21,31
21 Bo3ayxa. Kuciaopon — aiiemeHT u https://m.edsoo.ru/ff0
npoctoe BemecTBo. O30H d448e
dusnyeckre 1 XUMHUUECKHE 1.1,2.1,31
CBOMCTBA KHCJIOPO/a (peaKkiuu bubmiorexa HOK
22 https://m.edsoo.ru/ff0
okucieHus1, ropenue). [lonsitue 44614
00 okcHmax _
CriocoOsI oNTyueHust KUCIopoaa 11,21,31
B IRGOPATOPHE K bu6mmorexa [IOK
23 https://m.edsoo.ru/ff0
MPOMBIIIIEHHOCTH. [IpuMeneHne 44972
KHCIIOpO/Ia
TemnoBoii 3pPexT xummaeckoit 1.1,2.1,31
peakuuu, IOHATHE O bubnnorexa [JOK
24 TEPMOXUMHUYECKOM YPAaBHECHUH, https://m.edsoo.ru/ff0

9K30- U SHJOTEPMUUYECKHIX
peaKIusIx

d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TomuBo (HEDTH, yrojib U METaH). bubmuorexa [JOK 11,21,31
25 3arps3HeHne BO3ayXa, COCOOBI https://m.edsoo.ru/ff0
€ro MpeI0TBPaICHUS d4cda
[IpakTrueckas padota Ne 3 o 1.2,2.2,3.3
teme «I[lomydenue u cobnpanue bubmorexa [IOK
26 https://m.edsoo.ru/ff0
KHCIIOPO/Ia, U3YUEHHUE ero 4362
CBOMCTBY -
Bomopoa — aneMeHT u mpoctoe bubaroreka [JOK 11,21,31
27 BemiecTBo. Haxoxnenue B https://m.edsoo.ru/ff0
MpUpoJie d4ddo
dusnyeckue 1 XUMHUYECKHE Bbubnuorexa LIOK 1.1,2.1,31
28 cBoiicTBa Bojiopoa. [Ipumenenue https://m.edsoo.ru/ff0
BOJOpOaa d4ddo
bu6mmoreka [IOK 1.1,2.1,31
29 [ToHsiTHE O KHUCTTOTAX U COJISX https://m.edsoo.ru/ff0
d50d2
CniocoObI MOTy4eHUs BOAOPO/Ia B bubmorexa LOK 11,2131
30 v P https://m.edsoo.ru/ff0
nabopaTtopuu daddo
[TpakTuueckas paborta Ne 4 o 1.2,2.2,33
teMe «[lomyuenue u cobupanue bubmiorexa HOK
31 https://m.edsoo.ru/ff0
BOJIOPOJIa, H3YUCHHE €T0 d4fa2
CBOMCTBY
MosipHblit 006EM Ta30B. 3aK0H bubmorexa LOK 11,2131
32 https://m.edsoo.ru/ff0
ABoraapo 45426
Beraucienus 00bEMa, KOIMYECTBA Bu6nuorexa LIOK 11,21,31
33 BEIIIECTBA r'a3a M0 €r0 N3BECTHOMY https://m.edsoo.ru/ff0
d55a0

KOJIMYCCTBY BCIICCTBA UJIN



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

00BEMY

Brraucienust 00MOB ra3os 110 1.1,2.1,31
aBHEHUIO PEAKIIMU Ha OCHOBE Enbmmorexa IOK
34 P "p . https://m.edsoo.ru/ff0
3aK0HAa 00BLEMHBIX OTHOIIEHUH 45708
ra3oB
dusnueckre U XUMUYECKUE Bubmiorexa LOK 11,21, 3.1
35 N https://m.edsoo.ru/ff0
CBOMCTBA BOJBI 45874
N bu6mmoteka [IOK 11,2.1,31
C T §) re
36 OCTaB OCHOBAHIH. LIOHATHE O https://m.edsoo.ru/ffQ
WHIMKATOPaX 45962
Boga xak pactBopuTenb. 11,21, 3.1
Haceplimmennble 1 HeHACKIIIIEHHBIE Brommozexa [IOK
37 https://m.edsoo.ru/ffQ
pactBopbl. MaccoBast 1oJist 45640
BEIECTBA B PaCTBOPE
[IpakTuueckas pabota Ne 5 o 1.2,2.2,3.3
Teme «[IpuroToBiieHIE PACTBOPOB bubmorexa [JOK
38 P . N p . p N https://m.edsoo.ru/ff0
C OIpeICIEHHON MacCOBOM JOJICH d5eba
PacTBOPEHHOTO BEMIECTBAY»
1.1,3.1,32
KonTponbnas padota Ne2 o teme bubmorexa [IOK
39 https://m.edsoo.ru/ff0
«Kucnopoa. Bonopoa. Boxa» 46342
Oxcupl: cocTaB, KiIaccupuKarms Brbmaorexa LOK 11,21,31
40 ' ’ ’ https://m.edsoo.ru/ff0
HOMEHKJIaTypa 46646
[Tonyuenne u XuMu4IeCcKre Bbubmoreka LIOK 1.1,2.1,31
41 CBOMCTBA KHCJIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0
1 aM(pOTEPHBIX OKCHJIOB d664e
42 OcHOBaHHUS: COCTaB, Bbubnmuoreka [JOK 1.1,2.1,31



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

KJaccuuKalus, HOMEHKJIATypa

https://m.edsoo.ru/ff0
d67ca

TToMVICHIE 1 XHMIICCKHE bu6mmoreka [IOK 1.1,2.1,31
43 Uyq . https://m.edsoo.ru/ff0
CBOICTBA OCHOBAHMIA
d67ca
Bu6muoreka [JOK 1.1,2.1,31
Kucnotsl: cocras,
44 https://m.edsoo.ru/ff0
KiaccuuKalus, HOMEHKIATypa dfee?
bubmnoreka LIOK 1.1,2.1,31
[Tonydenue u xuMu4ecKue
45 . https://m.edso0.ru/ff0
CBOICTBA KUCJIOT
dfee2
Conu (cpeqHue): HOMEHKIATYpA, bubmuoreka [JOK 1.1,2.1,31
46 CHOCOOBI MOTyYeHUs, XUMUUECKHE https://m.edso0.ru/00
CBOMCTBA ad9474
[TpakTuueckas paborta Ne 6. 1.2,2.2,3.3
Perrenne skcniepuMeHTanbHBIX bubnnorexka [JOK
47 3aga4 no TeMe «OCHOBHBIE https://m.edso0.ru/00
KJIaCChl HEOPTaHUYECKUX ad9b7c
COEIMHEHUN
[eHeTHYECKas CBA3b MEXKIY Bu6nnoreka LIOK 11,21,31
48 KJIacCaMH HEOPTaHHYECKUX https://m.edso0.ru/00
COCTUHCHHH ad9a50
Bbu6nmuoreka [JOK 1.1,2.1,31
O000111eHIE ¥ CUCTEMATHU3AIIHS
49 N https://m.edso0.ru/00
3HAHUI 2d9ch?
KonTponpHas pabota Ne3 mo Teme bu6mmorexa [IOK 1.1,31,32
50 "OCHOBHEBIE KJIACCHI https://m.eds00.ru/00
HEOPraHWYECKUX COCAMHEHUMN" ad9ela
51 [TepBbie MOMBITKH bub6mmoreka [IOK 11,21, 3.1



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

KJ1acCU(UKALUU XUMUYECKUX
a1eMeHTOB. [loHsATHE O rpynIax
CXOZIHBIX 2JIEMEHTOB

https://m.edso0.ru/00
ad9ffa

[Tepuoanueckuii 3aKoH U 1.1,2.1,31
bubmuorexa [JOK
[Tepuoanueckas cucrema
52 https://m.edsoo.ru/00
XUMUYECKUX 31eMeHTOB /1. 1.
adab2c
MennaeneeBa
bu6mmoreka [IOK 1.1,2.1,31
53 [Iepuonsl, rpymnmsl, DOArPYIIIIbI https://m.edso0.ru/00
adab2c
bubmnoreka LIOK 1.1,2.1,31
Crpoenue aromoB. Coctas
54 - https://m.edso0.ru/00
aTOMHBIX siiep. M30Tors ada3d?
CrtpoeHnue 3JIeKTPOHHBIX 1.1,21,31
bu6nmoreka [JOK
000J10Y€K aTOMOB DJIEMEHTOB
55 I . " https://m.edso0.ru/00
epuoandeckou cucremst /1. 1. adabbe
Menneneena A
XapakTepucTuka XUMHUYECKOTO 1.1,2.1,31
bu6nmoreka [JOK
DJIEMEHTA 110 €T0 MOJI0XKEHUIO B
56 I . u https://m.edso00.ru/00
epuoanueckoit cucreme /1. 1. adag24
MenpeneeBa
3nauenue [lepuognueckoro 1.1,2.1,31
3aK0Ha I PA3BUTHS HAYKU U Brbmuotexa IIOK
57 II[) M Y B https://m.edsoo.ru/00
Hpt?.lKTI/iKI/I. .. Mennenees 2dag6e
YYEHBIH, TIearor ¥ rpaXTaHuH
PesepBHbIit ypok. O6001IeHNE U 1.1,3.1,32
crcTeMaTu3aIs 3HaHui / Brbmuotexa [IOK
58 https://m.edso00.ru/00

Bcepocculickas nposepodHas
paborta

adb33c



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Kontponbnas padora Ne4 o teme

1.1,3.1,32

bubmuorexa [JOK
«Ctpoenne atoma. XuMHYECKast
59 . https://m.edso00.ru/00
cBs3b» / Beepoccuiickas
adb486
npoBepouHas paboTa
DIIEKTPOOTPHULIATEIHLHOCTH ATOMOB Bubmaorexa LOK 11,21,31
60 pooTp https://m.edso00.ru/00
XUMHUYECKUX IIEMEHTOB
adaab8
bu6nmmoreka [IOK 1.1,2.1,31
61 MNonuag xumMudeckas CBA3b https://m.edso0.ru/00
adac34
bubmnoreka LIOK 1.1,2.1,31
KoBaneHTHast moJsipHas
62 https://m.edso00.ru/00
XUMHAYECKAS CBA3b
adaab8
KoBanerTHas HelonspHas bu6mmorexa [IOK 1.1,21,31
63 p https://m.eds00.ru/00
XUMHUYECKAS CBI3b
adaab8
bu6mmoreka [IOK 1.1,2.1,31
64 CreneHp OKUCIIEHUS https://m.eds00.ru/00
adae28
bu6mmoreka [IOK 1.1,2.1,31
OKHUCIIUTENBHO-
65 https://m.edso00.ru/00
BOCCTaHOBUTEIIHHBIC PEAKITUU adb076
bu6mmorexa [IOK 1.1,2.1,31
66 OKHUCIIUTEIN U BOCCTAHOBUTEIIN https://m.edso0.ru/00
adb076
PeseprubIil ypok. O60061eHIE 1 1.1,21,31
. bubmuorexa [JOK
CHCTEMATHU3ALM 3HAHUM [10 TEME
67 https://m.edso0.ru/00
«Ctpoenne aToMa. XUMHYECKas 2d9ch?

CBA3b»



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepBHeIit ypok. O6001meHne u bubmorexa OK 11,2131
68 ' . 1 https://m.edso0.ru/ff0
cucreMarunl3anus 3HaHUUu d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne ara uugpoBbIe M
Tema ypoka Kontpoabnbie | IpakTnueckue o bp CTanpeIMeTHbIC
n/n Bcero H3y4eHUsi | 0o0pa3oBaTe/IbHbIC | pe3yJabTAThI
padoThI padoThI
pecypchbl OCBOEHHsI pa3jeJia
[Tepunoanyueckuii 3aKoH. 11,21, 3.1
bu6mmoreka [IOK
[lepuoauueckas cucrema
1 xinieckix nemertos J1, 1 1 https://m.edso0.ru/00
o adb59e
MenneneeBa
3aKOHOMEPHOCTH B MU3MEHEHHU Bubnuoreka LIOK 11,21,31
2 CBOWCTB XUMUYECKHUX 3JIEMEHTOB 1 https://m.edso0.ru/00
MEPBBIX TPEX NEPUOTOB adb6b6
Knaccudukanus u HoMeHKIaTypa bubmiorexa LJOK 11,2131
3 P 1 https://m.edso0.ru/00
HEOPraHUYECKHUX BEIIECTB adb7e2
o bu6nmmoreka [IOK 1.1,2.1,31
Butbl XUMHUYECKO CBSI3M U THITBI
4 S ——— 1 https://m.edso0.ru/00
puC €CKHX penI€To adbach
Kontponbras padora Nel mo teme 1.1,3.1,32
5 «[ToBTOpEHUE U yruyodaeHue 1 1
3HAHWM OCHOBHBIX Pa3feioB
Kypca 8 kiacca»
Krnaccudukanus xuMuaeckux bubnnorexka [JOK 11,21,31
6 peaKIuii Mo pa3IMIHbIM 1 https://m.edso0.ru/00
[IpU3HAKaM adbch0
[ToHATHE O CKOPOCTH XUMHYECKOM Bu6nuorexa LIOK 11,21,31
7 peakuuu. [loHATHE O TOMOTE€HHBIX 1 https://m.edso0.ru/00
Y T€TEPOTCHHBIX PEAKIIHSIX adbe9a



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

[TonsATHE O XUMUYECKOM 1.1,2.1,31
paBHOBecuu. DaKTOpHI,
BITUSIIOIIUE HA CKOPOCTh bubmiorexa LOK
8 e —— https://m.edsoo.ru/00
adc28c
MTOJIOYKEHNE XUMHUYECKOTO
paBHOBECHS
OKNCIHTEIBHO- bubmnoreka LIOK 1.1,21,31
9 https://m.edso0.ru/00
BOCCTAaHOBUTEIIHHBIC PEAKITUU adcade
Teopust 31EKTPOTUTUUECKOMN bubnuorexa [JOK 11,21,31
10 nucconnanui. CUIbHBIC U C1a0bIe https://m.edso0.ru/00
SIIEKTPOJIUTEI adcd68
bu6mmoreka [IOK 1.1,2.1,31
11 HNonHble ypaBHEHUS peakuil https://m.edso0.ru/00
add448
XUMHYECKUE CBOICTBA KUCIIOT U 1.1,2.1,31
OCHOBAHHI B CBETE bu6nmoreka [JOK
12 npeAcTaBiIeHU 00 https://m.edso0.ru/00
AIEKTPOJIUTUYECKOU add5d8
JTUCCOLIAAITAN
XUMHYECKHE CBOIICTBA COJIEH B 1.1,2.1,31
CBETE TMPEICTaBICHUI 00 bubmorexa [TOK
13 S TEKTPOTHTHIECKOH https://m.edso0.ru/00
add8b2
JTUCCOLIAAITAN
bu6mmorexa [IOK 1.1,2.1,31
14 ITonsTre o ruaponnse coneu https://m.edso0.ru/00
add9d4
15 O0600611eHre U cucTeMaTH3aIs bubnmoreka [JOK 1.1,21,31

3HAHUU

https://m.edsoo.ru/00



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

addd12

I[IpakTuueckas padora Ne 1. Bu6nuoreka [LIOK 12,2.2,33
16 «Perienne sKCIIepUMEHTAIIbHBIX https://m.edso0.ru/00
3aa4u» addbfa
Kontponbnas padora No2 mo teme 1.1,3.1,32
bubmuoreka [JOK
«QNEKTPONIUTHIECKAS
17 X https://m.edsoo.ru/00
aucconuanus. XuMHu4ecKue addeco
peaxkiuu B pacTBOPAx»
O6m1as xapakTepUCTHKa Bubnuoreka LIOK 11,21,31
18 rajJioreHoB. XUMHUYECKHE https://m.edso0.ru/00
CBOMCTBA Ha IIpUMeEpE XJIopa addfe2
Xnoposogopoza. Constnas Bubnuoreka LIOK 11,21,31
19 KHCJIOTa, XUMHYECKHE CBOMCTBA, https://m.edso00.ru/00
IOJIy4€HHUE, IPUMEHEHNE adel04
[Ipaktuyeckas pa6ora Ne 2 1o Bu6mmorexa [IOK 12,22,33
20 teme «llomyuenue consaHon https://m.edso0.ru/00
KHUCJIOTBI, U3y4YEHUE €€ CBOMCTBY ade348
BbIuKCIIEHNS IO YPABHEHHAM Bu6nmoreka [IOK 11,21,31
21 XUMHMYECKHUX PEAKLUH, €CIIN OIUH https://m.edso0.ru/00
W3 peareHTOB JaH B U30BITKE ade488
bu6mmorexa [IOK 1.1,2.1,31
OO01mmas xapakTepucTUKa
22 VIA- https://m.edso00.ru/00
AJIEMEHTOB TPYIIIbI ade64a
AnnoTtpornHbeie MOIUGUKALIAN 11,21, 31
" bubnmoreka [JOK
cepbl. Haxoxaenue cepsl u e€
23 . https://m.edso0.ru/00
COCJTMHEHUH B r[pflpozle. ade64a
XUMUYECKUE CBONCTBA CEPhI
24 CepoBonopoJi, CTpOEHHUE, bubmumoreka LIOK 11,21,31
(bu3nyecKre U XUMHUYECKHe https://m.edso0.ru/00



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOICTBa ade802
Oxcuapl cepbl. CepHast KHCIIOT, Bubmorexa LIOK 11,21,31
25 (bU3UYECKHE U XUMHYCCKHUE https://m.edso0.ru/00
CBOMCTBA, IPUMEHEHUE adea28
XUMHUYECKUE PEaKIIUH, JeKAIUE 1.1,2.1,31
B OCHOBE ITPOMBIIIIJICHHOT'O
croco6a MmoyyueHus: CepHO bubmorexa [JOK
26 i https://m.edsoo.ru/00
KHCIOTHI. XUMHUYECKOE
. adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMH CEpBI
o bubmnoreka LIOK 1.1,21,31
Brruncnenue maccoBoit 1omu
27 https://m.edso0.ru/00
BBIXOJIa MPOJIYKTa peakluu adecsa
OO6m1ast XxapakTepucTruKa 1.1,21,31
anemMeHToB VA-Tpynimbl. A30T, bubnmnoreka [JOK
28 pacrpocTpaHeHue B IPUPO/IE, https://m.edso0.ru/00
busznuecKkrue 1 XUMUYECKHe adeeab
CBOMCTBA
AMMHak, ero Gpusnyeckue u Bu6nmoreka [IOK 11,21,31
29 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00
MOJIYYEHHUE U IPUMEHEHNE adfoo4
I[Ipaktudeckas pa6ora Ne 3 1o Bu6mmoreka LIOK 12,22,33
30 teme «[lomyuenne ammuaxa, https://m.edso0.ru/00
H3YyYEHHUE ETO CBOMCTB) adf180
o bubmuorexa [JOK 11,21,31
A3OTHas KHCIIOTa, €€ hU3nIecKre
31 . https://m.edso0.ru/00
Y XHMHYECKHE CBOMCTBA adf306
32 Hcnons30BaHue HUTPATOB U Bu6nmoreka [TOK 11,21,31

COJIEM aMMOHHUS B KQUECTBE

https://m.edso0.ru/00



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

MUHEPAIBHBIX yI0OPEHHIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIlEen cpeibl
COEAMHEHUSIMH a30Ta

adf518

docdop. Oxcun pochopa (V) u 11,21,31
dbocdopHas kucnora, puznuecKue bubmorexa [IOK
33 L https://m.edso0.ru/00
U XMMHAYECKHE CBOWCTBA,
adf68a
MIOJTyYCHHE
Hcnons3oBanue GhochaToB B 11,21, 3.1
bu6mmoreka [IOK
KaueCTBE MUHEPATbHBIX
34 5 - https://m.edso0.ru/00
Y110 peHI/n/UL arpsi3HCHHE adfc20
MIPUPOTHOM cpenbl pocdaTamu
VI1epoa, pacpocTpaHeHHE B Bubnuoreka LIOK 11,21,31
35 npupoae, Gpuznyeckue u https://m.edso0.ru/00
XHMHUYECKHE CBOMCTBA adfd9c
Oxkcupl yriaepojaa, ux 1.1,21,31
¢bu3nyecKkrue 1 XuMHYECKHe bubnnorexka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE https://m.edso0.ru/00
MPOOJIeMBI, CBSI3aHHBIE C OKCUIOM adfebe
yriepona (1V)
bu6mmoreka [IOK 1.1,2.1,31
37 VronbHasg KUCIIOTa U €€ CONA https://m.edso0.ru/00
ae006¢
[IpakTrueckas padota Ne 4 o 1.2,2.2,3.3
" bubnmoreka [JOK
teme "llomydenne yriieKkucioro
38 K https://m.edso0.ru/00
ra3a. KagecTBeHHas peakiius Ha 260276
kapOoHaT-1oH" 0
39 [lepBoHayanbHbIE OHATHUS 00 bubnmoreka [JOK 1.1,21,31
OPraHUYECKUX BEIIECTBAX KAK O https://m.edso0.ru/00



https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

COCAUHCHUAX YIii€poaa

ae054e

Bu6mmoreka [IOK 1.1,2.1,31
40 Kpemuuii u ero coequHeHus https://m.edso0.ru/00
ae080a
[TpakTuaeckas padbora No 5. 1.2,2.2,3.3
bu6mmoreka [IOK
Pemenne sxkcriepuMeHTanbHbIX
41 . https://m.eds00.ru/00
3a7a4 1o teme «BakHewme
ae0bf2
HEMETaJUIbl U UX COCIMHCHUS
KonTponbras padorta Ne3 o teme Bu6mrorexa LIOK 1.1,3.1,32
42 «Baxaenne HeMeTaJIIbl ¥ HX https://m.edso00.ru/00
COCIUHEHMUS ae0el8
OO6mias XxapakTeprucTruKa 11,21, 3.1
XUMHYECKHX 3JICMEHTOB —
bu6nmoreka [JOK
MeTaJlIOB. MeTajuindecKkas CBsI3b
43 https://m.edso00.ru/00
1 MeTaJllInYecKas
5 ael03e
KpUCTAJTUYECKAs penIéTKa.
du3nyeckue CBOMCTBA METAJNIOB
XuMHYecKre CBOICTBA METAILIOB. Bbubmoreka LIOK 11,21,31
44 DNEeKTPOXUMUYECKUN P https://m.edso0.ru/00
HanpsHKEHUHA METaJIOB ael1156
OO6mmwme crmocoOb! MOTyIeHUS 1.1,21,31
MetasuioB. CruiaBel. Beruucnenus bubnmoreka [JOK
45 10 YPAaBHEHMSIM XUMUYECKUX https://m.edso0.ru/00
peaKLuii, ECIIU OJIMH U3 PEarcHTOB ael156
COJIEPKUT MPUMECH
bu6mmoreka [IOK 1.1,2.1,31
46 ITonsTHE O KOPPO3UK METAIUIOB https://m.edsoo.ru/00
ael278
47 [IlemouHbIe METaITBI bu6mmoreka [IOK 1.1,2.1,31



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

https://m.edso0.ru/00
ael4b?2

OKCHUIBI U TUAPOKCHUIBI HATPUS U bubmorexa HOK 11,2131
48 P P https://m.edso00.ru/00
KajmA ael4h2
Bu6muoreka [JOK 1.1,2.1,31
IlemouHO3eMeIbHBIC METAIIBI —
49 . . https://m.edso0.ru/00
KaJIbLIUH ¥ MarHui 261508
bubmnoreka LIOK 1.1,2.1,31
50 Baxkueiiime coequHeHNS KaIbLHS https://m.edso0.ru/00
ael5e8
51 O0001IeHE U CHCTEMATH3aLIHs 1.1,2.1,31
3HAHUU
JKECTKOCTH BOMIBI U CIIOCOOBI €€ bubmiorexa LJOK 11,2531
52 https://m.edso0.ru/00
YCTpaHCHUS 261886
[IpakTuueckas pabota Ne 6 o bubnmnorexa [JOK 12,22,33
53 TeMme "JKECTKOCTh BOIBI U METOIbI https://m.edso0.ru/00
e€ ycrpaHeHus" aelae8
bu6mmoreka [IOK 1.1,2.1,31
54 AIOMUHII https://m.edso00.ru/00
aelc64
AmdoTepHbIe CBOICTBA OKCUAA U bubnmorexa LOK 11,2131
55 p https://m.edso00.ru/00
THJIPOKCUIA 26164
bu6mmoreka [IOK 1.1,2.1,31
56 Keneso https://m.edsoo.ru/00
2e1d86
57 OKCHITBL, THAPOKCHTS! 1 COMH Bbu6nmuoreka [JOK 1.1,2.1,31

https://m.edsoo.ru/00
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

xenesa (1) uxenesa (I11) ae35e6
58 O000111eH1E U CUCTEMATU3ALIHS 1.1,21,31
3HAHUI
[TpakTuueckas padbora No 7. 1.2,2.2,3.3
P bu6mmoreka [IOK
CIICHNE YKCITEPUMEHTATbHBIX
59 N https://m.edsoo.ru/00
3ajJa4 no teMe «BaxkHeuIme
ae3de8
METAJUIBI U UX COETUHEHHS»
Brruucnenust no ypaBHeHUSIM 1.1,2.1,31
XUMHYCCKHUX PEaKIIHid, €CIIA OJIUH
W3 PEarcHTOB JIaH B U30BITKE WU bubmoreka IJOK
60 https://m.edsoo.ru/00
COJICPKUT MTpUMECH. Brrauciienus 261750
MacCCOBOM JIOJIH BBIX0JIa TPOIYKTA
peaKum
61 O000111eHIE U CHCTEMATHU3AIIHS 1.1,21,31
3HaHUM
Kontponbnas padora Ne4 o teme 1.1,3.1,32
62 «Baxnelme MeTaUIbI U UX
COEIUHEHUS
BelwecTBa 1 MaTepHAL! B bu6mmorexa [IOK 1.1,21,31
63 . p https://m.edsoo.ru/00
IIOBCEIHEBHOM KM3HU YEJIOBEKA
ae3f50
N MIICCKOE 3AIDS3HEHIE bubmuorexa [JOK 1.1,2.1,31
64 . P https://m.edsoo.ru/00
OKpYKaroIen cpeibl 264270
bubnmnoreka [IOK 1.1,3.1,32
Ponp xumuu B perreHnn
65 5 https://m.edsoo.ru/00
IKOJIOTHUECKUX TIPOOIIeM 264270
66 Pesepaubiit ypok. OG006IIeHE 1 Bu6nmoreka [[OK 11,21,31

cUCTeEMAaTH3alusd 3HaAaHUN

https://m.edso0.ru/00
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

ae0dOa

Pe3epBHbiii ypok. O000IICHNE 1 bubmmorexa [IOK 11,2.1,31
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBI

8 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nporpaMmMsbI OCHOBHOT'O o0mIero 06p330BaHHﬂ

1

ITo Teme: ((HepBOHaan'ILHbIe XUMHNYCCKHUC ITOHATHA»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHX IIOHATHI: aTOM,
MOJIEKYJIa, XUMHUYECKUH DJIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCUTEIIbHAs aTOMHasi U MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas A0S XMUMHUYECKOTO
JJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peaxius,
KiIaccuuKanus — peaklMid:  peakIUM  COEAMHEHUs,  pPeaKkLuu
pa3oKEHUs, pEeaKIUM 3aMEIlEHHs, pPeakuuu OOMEHa, DJK30- H
SH/IOTEPMHUECKUE DPEAKLUHU, TEIIOoBOH 3(PQEeKT peakuuu, pacTBop,

MaccoBas J10JIs BellecTBa (MPOIICHTHAs! KOHIIEHTpAIlHs) B pacTBOpE

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX TIOHATHI W

NPUMCHATH OTU MMOHATUS IIPHU OIIMCAaHUU BCIICCTB U UX npeBpameHI/Iﬁ

13

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBiIeHHUS (HopMys

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCUICCTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YCHUSA, 3aKOHa

ABoraapo

15

OIpCACIIAATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpPCaKIUU (HO qucily " COCTaBy

YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY dhdexTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISAPHYIO U MOJSPHYIO MAacchbl

BCIICCTB




18

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o Qopmylie

COCIMHEHHS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOII0ACHHE,
W3MEpEHUe,  MOJCIUPOBAHUE,  OKCIEPUMEHT  (peajbHBld U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme MpEACTAaBUTCIIN HCOPraHUYCCKNUX BECIIECCTB»

2.1

PaCKpbIBAaTb CMBIC]I OCHOBHBIX XHMHYCCKHUX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIPCACIIATh IMPUHATIICIKHOCTL BCHICCTB K OHpCIIGJIéHHOMy KJ1accy

coeuHEeHui 1o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4C€CKHEC BCUICCTBA

2.4

XapakTepu3oBaTh  (OMHMCHIBATh) OOIIME XMMUYECKHE CBOWCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIas ONMUCAHUE MpPHUMEpaMu

MOJICKYJIISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKI_II/Iﬁ

25

IIPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTHU OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU MNPOTCKAHWUA XHMHUUYCCKHUX

HpeBpaHIeHI/II\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CleIoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
nabopaTOpHBIM O00OpPYIOBaHHEM, a TAKXKe IMpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBIMOJTHEHUIO
na6opaT0pme XUMHUYCCKUX OINBITOB IO IMOJYYCHHUIO H CO6I/IpaHI/II-O
ra3o00pa3HbIX BEmIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJIUTH XUMHUECKHE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO pAcTBOPOB IIEIOYeH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIakMyc, peHoadTalenH, METUIIOPAHXK U IpYTHe)

2.7

MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

I[To Teme: «llepuomnueckuii 3akoH u Ilepuoanueckas cucrema
xumuyeckux snemeHtoB JI. U. MenaeneeBa. CTpoeHue aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATHI: SAPO aroma,
AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTanb, pajuyCc aroma,

XUMHYCCKad CBA3b, MOJSPHAA KW HCIOJIKIPHAA KOBAJICHTHAsA CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHAasd CBA3b, HWOH, KaTHOH, AaHHUOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OIMCHIBATh M XapaKTepHU30BaTh TaObmuuHyr (opmy Ilepuogmueckoii
CUCTEMBl XHMHYECKUX DJEMEHTOB: pa3jN4aTh MOHSITHS «TJaBHAs
noarpynmna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica Ilepuoamueckoro 3akona [[.M. Menneneesa:
JEMOHCTPHUPOBATh MOHUMAHHUE TEPUOANYECKOI 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOXCEHUA B HepHOHquCKOﬁ

CHUCTCMC

35

COOTHOCUTh ~ 00O3HaueHMs, KOTOpble MMETCi B  Taliuue
«Ileppuoguyeckas  cucreMa  XUMHUYECKHX  dineMeHToB ..
MeHieneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsj sapa, oOliee 4ucIo

AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 3JIEKTPOHHBIM CII0SIM)

3.6

OIpCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

3.7

OIPCACIIAATE BUL XHUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HCOPTraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemmecTBo U XUMUYECKAs] pEAKIUSD)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHH: pPacTBOp,
SJEKTPOJIUTHI, HEIJIEKTPOJUTHI, BJIEKTPOJUTHYECKAS] TUCCOLUAINS,
peaku MOHHOTO OOMEHa, KaTaln3aTop, XMMHUYECKOe paBHOBECHE,
oOparumbie u HEoOpaTHUMBbIe peaKIuu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxiumu, OKUCJIUTEIb,
BOCCTAHOBUTENb, OKHUCJICHHME M BOCCTAHOBJICHUE, AaJJIOTPONUS,
amMmpOoTepHOCTh,  XMMHYECKasi  CBsI3b  (KOBaJE€HTHas, MOHHAsd,

MeTaJIJII/I‘-IeCKaH), KpucTalliIn4cCcKasd peméTKa, CIIJIaBbl, CKOPOCTb




XUMHYECKOHN peaKkIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHI U

MIPUMCEHATH OTU IMOHATHUS ITPH OIIMCAaHUK BEIIECTB U UX npeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON NUCCOLUALMU KHUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlICHHBIC YPAaBHEHHUS PEaKLMN

HOHHOTr0 OOMeHa

14

PaCKphIBaTh CYHIHOCTHh OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ

MOCPENICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHca 3TUX PEeaAKIU

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH

Ilo Ttemam: «HemeTamnel um uX COCIUHCHUA» U «MeTannel U HX

COCOAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIKE U CICIIU(PUICCKUE XUMHUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKIash OMHCAHHE
MpUMepaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKuHﬁ

2.2

COCTaBJISITb YpPaBHCHHA peaKHI/Iﬁ, MMOATBCPKAAIOMINX CYHICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXXHOCTH IMPOTCKAHUA XMUMHYCCKUX npeBpameHI/Iﬁ B pas3/IMYHBIX

YCIIOBUSIX

24

cleoBaTh MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TOCyIoll U
a0opaTOpHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU IO BBINOJTHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U C06I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJIICKUCIIOT'O T a3a)

25

MPOBOJUTh PEAKIMU, MOATBEPXKAAIONINE KAYECTBEHHBIM COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XJIOPHU-,
Opomun, womua,  kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUIUOHBI, KaTHOHBl aMMOHHS, MOHBI M3yYEHHBIX METAJUIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMHUs 1 OKpyX)aromias cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX XuUMmu4eckux moHstui: [IJIK

BCIICCTBA, KOPPO3UsA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBLIC OIICpallun MBICIIMTEIIbHOM JACATCIIPHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTeMAaTHU3aIUIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CBSI3CI>1 — JId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XHUMHYECKHX PEAKIIHM, ©CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWSI — HAOMIOJAeHUE, H3MEPEHHEe, MOJICITUPOBAHUE,

9KCIIEPUMEHT (peajbHbI U MBICTICHHBIH )




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COiePKAHMS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CHCTEME HayK.
Tena u BemectBa. PU3UUECKUE CBOICTBA BELIECTB. ATpEraTHOE€ COCTOSHHE

BC€OICCTB

12

ITonsaTue o MeToax MO3HAHUS B XUMUM. YUHCThIEC BEIIECTBA U CMECH. CriocoObl

Pa3aciICHUA cMmecer

13

ATOMBI © MOJICKYIJIBI. Xumuyeckue dj1eMeHThl. CHMBOJIBI  XHUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC Y4C€HUC

14

XumMuueckas (bOpMy.]'Ia. BanenTHOCTEP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BC€IICCTB. OrHocuTenbHas aTOMHasa macca.
OtHocuTenbHas MOJICKYJISIpHAsg Macca. MaccoBas 701 XUMHYECKOTO dJIEMEHTa

B COSIUHECHUH

15

KomnuectBo Bemectsa. Monbs. MousipHas Macca. B3aumocBs3p KOJIM4ECTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IMHUI BemlecTBa. Pacu€rsl mo ¢opmynam

XUMHNYECKUX COG}II/IHCHI/Iﬁ

1.6

dusnueckue U XUMUYECKUE SBICHUSA. XUMUYECKas peaklus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XUMuuyeckue ypaBHeHus. Kiaccuduxanms

XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY0M, C IpaBUIaMu
paboTel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTopHBIM
o0opynoBaHuEeM, H3yYeHHUE M OMHUCaHWe (U3MYECKHX CBOWCTB 00paslloB
HEOPraHUYECKHX BEIIECTB, HaOmrofeHue (Qu3ndeckux (TJIaBJICHUE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJCHCAIUs BOJIBI) U
XUMUYECKUX  (TOpEHHE CBEYH, TMPOKAIMBAHHE  MEIHON  MPOBOJIOKH,
B3aMMOJICHICTBIE MeNa C KHUCIOTOH) SBJICHWI, HAOMIOJACHHE W OIHCAHUE
MPU3HAKOB TMPOTEKAHWSI XUMHUYECKMX peakiui (pasokKeHHe caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTBHI C XJIOPUIOM Oapws, pPa3joKCHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJECUCTBHE Kelle3a C PACTBOPOM

comu meau(Il), nzydenne crmocoOoB paszneneHus cmeceit (C MOMOIIbI0 MarHUTa,




(¢bunpTpoBaHUE, BBIMAPWBAHUE, TUCTUIUIAIMSA, Xpomatorpadus), MpoOBEICHUE
OYHNCTKHN HOBapCHHOﬁ coJiu, Ha6HIOI[CHI/I€ " O CaHuC PE3yJIbTAaTOB ITPOBCACHUA
OIbITa, WJUTFOCTPUPYIONIETO 3aKOH COXPAHEHHUS MAaCChl, CO3JaHHE MOJeIeh

MOJIEKY (IIapOCTEPKHEBBIX )

Baxwuerinume npeacTaBuTeIM HEOPraHMYECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kucinopog — aneMeHT U mpoctoe
BemecTBo. HaxokneHnue kucimopoaa B mpupoze, GU3NYECKUe U XUMUYECKUE
cBoiictBa (peakumu ropenHus). Oxcunbl. [lpumenenue kuciopoga. CrocoObl
MOJyYeHHs KHUCIopoga B JabopaTopuM M TNPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B npupoje. O30H — ajlIoTponHasi MOAU(PHUKAIUS KUCIOpOIa

2.2

TennoBoii 3 PexT XxuMudeckoi peakliuy, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30-
Y SHJO0TEPMUYECKHE peakiuu. TOIIMBO: yrojb U MeTaH. 3arpsi3sHeHUE BO3/yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOTI'O CJI0A

2.3

Bomopos — anemeHT U mpoctoe BemecTBo. HaxoxieHne BoAopoia B IPUPOJIE,
¢usnyeckue MU XMMHUYECKUE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI MOJTYYCHUS.

Kucaote! u conn

2.4

Mounsipabiii 00BEM ra3oB. PacuéTsl Mo XMMHUECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoMcTBA BOAbl. Boma kak pactBopuTedb. PacTBOpBL.
HacellienHpie 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 10711 BelIECTBA B pPacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUpoJe M B XKM3HU uenoBeka. Kpyrosopor
BOJABIl B TMpuUpOJE. 3arps3HEHHWE NPUPOAHBIX BoA. OxpaHa W OYHUCTKA

MIPHUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHunit. Oxcuapl. Knaccugukarms
OKCHJIOB: cojieoOpa3syiomue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHbIe) U
HecoseoOpasyrone. HoMmenknarypa okcuzoB. Du3HUECKHE U XHUMHUYECKHE

cBOMCTBa OKCUIOB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Knaccudukanust ocHoBaHMH: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHkiaTypa ocHoBaHMi. PU3HUECKHE U XUMUYECKHE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucnor. Ousnueckue u
XUMHUYECKHe CBOMCTBAa KHCIOT. Psanm aktuBHOCcTHM MeTamnoB H.H. Bbekerosa.

[Tonyyenue kucnor

2.9

Comu. Homenknarypa coneil. dusnueckue U XMMHUYECKHUE CBOMICTBa COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCXKIY KilIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/'I

2.11

XUMUYECKUN  SKCIEPUMEHT: KAadeCTBEHHOE OIPENEICHUE  COAEPIKAHUS
KHUCJIOpOAa B BO3JyXe, IOJlydeHHE, cOOMpaHMe, paclo3HaBaHUE U M3Yy4YEeHUE
CBOMCTB KMCJIOpOJia, HAOII0IEHUE B3aUMOAEHCTBUS BEILECTB C KHUCIOPOJOM H
YCJIOBHS BO3HUKHOBEHUS U IPEKpaIleHUs] TOpeHus (1oxkapa), 03HaKOMIJIEHUE ¢
oOpa3ljaMy OKCH/IOB M OIHCAHHE UX CBOMCTB, IIOJIydeHUE, coOHpaHue,
pacrio3HaBaHME M HM3y4eHHME CBOWCTB BOJOpoJa (IOpeHue), B3auMojeiicTBue
Bozopoaa ¢ okcuaoM menu(Il) (Bo3MOXKHO MCIOIB30BaHUE BUIEOMATEPUAIIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJib, HCCIel0BaHUE
0COOEHHOCTEM pAacTBOPEHUS BELIECTB C Pa3]IM4YHOM PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM [0JIEH pPaCTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeTallaMu (HAaTpUEM M KaJbIUEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), OINPEAEICHUE PacTBOPOB
KUCIOT M IIEeJIoYell C IOMOIIbI0 HMHIMKAaTOpOB, MCCIEJOBaHUE O0pa3LoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCcoB, HAOIIOJACHHE HW3MEHEHUS
OKpPAacCKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMozeicTeus okcuga meau(Il) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT €
METaJUIAMM, PEAKIUN HEUTPAIU3alHH, [IOJy4€HHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeTajyla JPYI'MM U3 pacTBOpa COJHM, pELIEHUE
SKCIIEPUMEHTAJIBHBIX 3aJa4 Mo TeMme «BakHellne Kiacchl HEOPraHWYECKHX

COEIMHEHUN

[Iepnoanueckuit 3akoH u [lepuoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. XUMH4Y€ECKask CBSI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJIBHBIC pCaKIINU

3.1

[lepBpie TOMBITKH KIACCU(PUKALUKA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
TPYIIax CXOJHBIX AJIEMEHTOB (IIETOYHBIE U IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUIBI U TUAPOKCHIbL

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucrema XuMH4eCKux daeMeHToB J1.1.
Meneneena. Koportkonepunoanas u JUTMHHOTIEPUOIHAS (bopMbI
[lepuonnueckont cucrembl xumudeckux dnemMeHtoB .M. Menneneesa.
[Iepuonsl u rpynmbl. OU3NYECKHI CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpyImiibl 3JICMCHTA

3.3

Crpoenne aromoB. CocTtaB aromMHbIX siaep. M3oronsl. DnekTponsl. CTpoeHue

ANEKTPOHHBIX  000704YeK aroMoB mepBbIX 20 XUMHYECKHX DJIEMEHTOB




[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTrepucTUKa XUMHUYECKOTO

3JIEMEHTA M0 ero noJioxkeHuto B [lepuoanueckoit cucreme [1.1M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAIMYECKMX M HEMETa/NIMYeCKUX CBOWCTB [0 TpyNNaM U IEpUHOJaM.
3nauenue Ilepuoguueckoro 3akona u [lepuoanueckoid cCUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTUsl Hayku U npaktuku. [[.U. MennaeneeB — y4€HbIl U

rPAKJAHUH

3.5

Xumuueckass cBs3b. KoBasnieHTHass (MOJispHAsT W HEMOJSIpHAsi)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKHUX 31eMeHTOB. loHHas CBS3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuunu. HpOHGCCBI

OKHCJICHHS U BOcCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMO/CHCTBHC THAPOKCHIA IIUMHKAa C paCTBOpaMMu KHUCIOT H
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIUIIOCTPUPYIOIIHUX MPUMEPBI OKUCIHUTCIIbBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (I‘OpCHI/IC, pC€aKIuu Pa3IOKCHUA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX dyiemMeHToB 1. M.
MenpeneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHUI B COOTBETCTBHM C MOJIOKEHHUEM 3JIEMEHTOB B llepuoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHne BemecTBa: BHUIBl XHUMUYECKOW CBSI3U. THIBI KPUCTATUTMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOU PEIIETKU
1 BUJa XUMHUUYecKon cBs3H. Kiaccudukanust 1 HOMEHKIaTypa HEOPraHUIeCKUX
BeIIeCTB (MEXIyHApOAHasi U TpUBUAIbHAs1). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCA K pa3IMYHbIM  KJaccaM HEOPraHMYECKHX COCIMHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCILICCTB

13

Knaccuukanus XuMU4ecKuX peakiuil Mo pa3IndyHbIM MpU3HaKaM (110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEaKIHUM BEILECTB, IO TEIUIOBOMY 3(QdeKTy, IO

H3MCHCHHIO CTEIICHCH OKHCJICHHMS XHMMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO  KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIlvy,

TEPMOXHUMHUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUU

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TePOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTOpBl, BIHAKOLIME HAa CKOPOCTh XUMHUYECKONM PpEaKIUU U IO0JO0KCHHE

XUMHYECCKOI'O paBHOBECHUA

15

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTpOHHBIﬁ OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C HCIIOJB30BaHUEM MCTOJA

QJICKTPOHHOI'O Oananca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karnonsl, annonsl. MexaHU3M JUCCOLMALMU BEIIECTB C Pa3IMYHbIMU BUAAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIHTEHI.
Peakiuu nonHoro obmena. YcClioBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€éHHbIE HMOHHBIE ypaBHEHHMs peakuuid. CBOICTBAa KHCIIOT,
OCHOBAaHMH U COJE B CBETE€ MPEACTABICHHA OO0 3JIEKTPOIUTHYECKON

Auccouuanuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonsarue o TUAPOIU3C coJieit

1.7

XUMHUYEeCKUM OKCIICPUMCHT: O3HAKOMJICHUEC C MOJACISAMHU KPUCTAIIMYCCKUX
PEIIETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB M HeMeTalioB (rpadura u
anMasa), CJIOKHBIX BELIECTB (XJIOpHAA HATpPUs); HCCIEAOBAaHHUE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOM peakiuu OT BO3JACHCTBUS pPA3NUYHBIX (HaKTOPOB;
UCCIIEJOBaHHE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BEINECTB,  IIpolecca
JUCCOLIMALMM  KUCJIOT, wIeJoded M cosell  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEIEHUE ONBITOB, WIUIIOCTPUPYIOIUX MPU3HAKH
MIPOTEKAaHUs PeaKIMii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIEHUE ra3a,
o0pa3oBaHNe BOJBI); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKklIMid (TOpeHHEe, Peakuu DPa3JIoKEHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEILECTB C MOMOIIbI0 KAUeCTBEHHBIX PEaKIIUi

Ha WOHBI; pCIICHUEC OKCIIECPUMCECHTAJIBHBIX 3a1a4

Hemetamisl 1 UX COeAUHEHUS

2.1

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHne u pusndeckre cBOWCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3auMozelicTBUE C METaUlaM{, HEMETaJUIaMM, MLIeJIo4aMiu). XJIOPOBOIOPO.

ConsiHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. Jlelicteue




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHu3M uesloBeKa. BaxkHeillne XJI0puabl U UX

HaxO0JICHUE B MIPUPOJIC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u pusnyeckue cBOMcCTBa
MPOCTBIX BEUIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPONHBIE MOIU(DUKAIIH
KHUCJIOpOAa U cepbl. XUMHYEcKHe cBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢dusnueckne W XUMHYECKHME CBOWCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe U XUMHUYECKUE CBOICTBa
(oOmme Kak MpencTaBHTENs Kjlacca KUCIOT M cnenuduyeckune). XuMUUIECKUE
peakiuy, JeXalue B OCHOBE IMPOMBILIUIEHHOIO CII0c00a MOIY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, Ka4€CTBCHHAs] PpCaKUUA Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeUHEHUN B MpHUpoJe. XUMHUECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COCTUHEHUSIMH CEphl (KUCIOTHBIC JTOXKIIH,

3arpA3HCHUC BO3QyXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBpalICHUSA

2.3

OO6miass xapakTepucTuka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. A30T, pacpOCTpaHEHHUE B IIPUPO/IE,
¢du3nueckrue U XuMU4ecKue cBoiicTBa. KpyroBopot azota B mpupoae. AMMHAK,
ero (u3nuecKue W XMMHYECKHE CBOWCTBA, MojyuyeHue M npumeHenue. Coyn
aMMOHHS, UX (U3MYECKHEe ¢ XUMHYECKHE CBOWCTBAa, MpPHUMEHEHUE.
KadecTtBeHHasi peakiiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOIydeHHeE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak TMpeAcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcrnonp3oBaHue HUTPATOB M COJiEH aMMOHUS B
KauecTBE MHHEPANbHBIX yH0OpeHui. XUMHUYECKOe 3arpsi3HeHUE OKpYKarolei
Cpenbl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIH, 3arPSI3HEHUE BO3/IyXa, MOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GuznUecKre U XUMUUYECKHE
ceorictBa. Oxcupg dochopa(V) u  docdopnas kucnora, Qusudeckue u
XMMHUYECKHE CBOWCTBa, moiy4yeHue. Vcmonb3oBanue ¢ocdaroB B KauecTBe

MUHEPAJIbHBIX yI00peHuit
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OO6mass xapaktepuctuka syeMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTIJepoJ, aUIOTPOITHbIE
MoaudUKaIK, paclpocTpaHeHHe B TpuUpoje, (PU3MYeckrne U XUMHUYECKUE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpuponae. OKcuIbl yriiepoaa,
ux (u3uveckre W XUMHUYECKUE CBOWCTBA, JCWCTBHE HAa JKUBHIC OPraHU3MBI,

IMOJIYUYCHNEC U IPUMCHCHHUC. IKOIOTUUECKHUE HpO6HeMI>I, CBsA3aHHBIC C OKCHJIOM




yraepona(IV); rumoresa mIo0anbHOrO MOTEIUICHHS KIMMAaTa;, NapHUKOBBIN
a¢dekr. YrompHas KuCIOTa W €€ CONMM, MX (U3MYECKHE U XUMUYECKUE
CBOWCTBa, MOJY4YCHUE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHarT-
nonbl. Mcnonn3oBanue Kap60HaTOB B 6BITy, MCIUIUHC, MPOMBINIJIICHHOCTH U

CEIIbCKOM XO3SMCTBE

2.6

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJIEH, AalETUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHsTHe o OHWoJOTHYECKH
BXHBIX BEIECTBAX: MXHUpax, OelKax, YriaeBoJax — M HMX POJA B >KU3HU
yeloBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX M HEOPTaHWYECKUX

COETMHEHUN

2.7

Kpemunii, ero ¢usnueckne # XHMHUYECKHE CBOWCTBA, IMONyYCHHE U
npumenenue. CoenuHeHuss KpemHus B mpupojge. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciore. CUIMKAThI, UX UCIOJIb30BAHKUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaskHele cTpouTeabHble MaTepHAaIb:
KepaMuKa, CTEKIJIO, IIEMEHT, OeToH, ene300eToH. [Ipobimembl Oe3o0macHOro

HCIIOJIb30BAaHHA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCG,Z[HCBHOI;'I KHU3HHU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE OOpa3l0OB HEOPraHHMYECKHUX BEILECTB,
CBOWCTB COJISHOM KMCJIOTHI; MPOBEJIEHHE KaYeCTBEHHBIX PEAaKIMi Ha XJIOpHUJ-
MOHBl U HAONIOZICHWE MPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTPaXKAIOIIKe
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIoOTeHOB U UX COETUHEHUH (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPHANIOB); O3HAKOMJIEHHME C OOpas3lamu XJIOPHI0B
(raJloreHN1I0B); O3HAaKOMJICHME C oOpa3uamMu cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO HCIIOJIB30BAaHHWE BHUJEOMATEPUANIOB); HAOJIOJIEHHE TIpoliecca
oOyrJIMBaHUs caxapa IO0J JeHCTBUEM KOHLEHTPUPOBAHHON CEpHOW KHUCIOTHI,
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBlI€eHHOW CEpHOI KHUCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-HoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NYECKMMH CBOIICTBaMH a30Ta, ¢pocdopa u ux
COeMHEHUI (BO3MOXKHO HCHOJb30BAHUE BHUJIEOMATEpUANIOB), 0Opa3Lamu
a30THBIX U (HochHOpHBIX YA0OpEHUH; MOTyIeHHE, COOMpaHue, paclio3HaBaHUE U
U3yuyeHHe CBOMCTB aMMHaKa; IPOBEJCHHWE KAYEeCTBEHHBIX pPEaKLUMH Ha HOH
aMMOHHMS U ¢dochaT-uOH M HU3YYEHHE NPU3HAKOB HX TMPOTEKaHUS,
B3aUMMOJICHCTBUE KOHIIECHTPUPOBAHHON a30THOM KHMCIOTHI C MEJBIO (BO3MOXKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3YYEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmasa, rpadurta, QymIepeHa; O3HAKOMJICHHE C IPOLIECCOM

azicopOLMK pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; MOJIY4YeHHE, COOMpaHHe, PACIO3HABAHHE W H3YYCHHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYEHHE NPU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aaa4 1o TeMe «BakHelme HeMeTalIbl M UX COCIAHUHCHUA»

MeTtamisl 1 BX COCIMHCHUA

3.1

OO01mmas xapaKTepUCTUKAa XUMUYECKHIX JIEMEHTOB — METAJNIOB HA OCHOBAHUU HUX
nojgoxxeHus B Ilepuogmyeckoid cucteMe XuUMHYecKux dieMmentoB JI.M.
MenneneeBa u ctpoenust atoMoB. CTpoeHue MeTauioB. Merayuinueckas CBS3b U
METaUIMYECKass KpUCTaJUIMYecKas pemeTka. IJIEKTPOXUMHYECKUM sl

HaIIpsHKEHUN METAJIJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Ire crocoObl MOIy4eHUs
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBbl (CTaib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[lenouynsle Merauibl: nosioxkeHue B llepuoamyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHHUE B IIPHUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpust U Kanus). OKcuasl U
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue INeIoYHBIX METAIIOB M HX

COEIMHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMH: TOJIOKEHHE B
[Tepuonnueckont cucreme xuMuueckux daeMeHToB J1.J. MenneneeBa; crpoenue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nyecKue M XUMHYECKHE CBOMCTBA
MarHusi ¥ Kajblus. Baxknelimme coequHEHHs Kanblus (OKCHI, THUAPOKCHI,

conn). XKEcTKoCcTh BOABI M CIIOCOOBI €€ yCTpaHEHHS

3.5

AnmroMyHUI: ToJIOkKeHUE B Ilepruoanyeckoil cucTeMe XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHUEe aToMa; HaXOXAcHHWE B mpupone. Pusnueckue u
XMMHYECKHE CBOMCTBA allfOMUHUS. AM(OTEpHBIE CBOICTBA OKCHUIA U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIECHWE B mpuponae. Dusmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcuapl, ruapokcuasl U comu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MMOTYYCHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMHi METAJIJIOB U CILIaBOB,

X (U3MUECKUMH CBOWCTBAMHM; M3YUYCHHE DPE3YJIbTaTOB KOPPO3UU METAIIOB




(BO3MOXHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0CoOeHHOCTEH
B3aUMOJCHCTBUSA OKCHJA KajdblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUAEOMATEPUAJIOB); HCCIEIOBAHHE CBOMCTB KECTKOM BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B  KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUi Ha MOHBI
(marnus, xanbius, adroMuHus, nuHka, sxenesa(ll) u sxenesa(Ill), memu(Il);
HaOJII0/IeHNEe U OMKCAaHUE IMPOLIECCOB OKPALIMBAHUS IUIAMEHU HOHAMH HATpus,
Kaiuss ¥ Kainblugd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUCOMATEpPHUAIIOB);
uccienoBaHue aM(QOTEpPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUIPOKCHUIA
[IMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHelme MeTauibl 1

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa
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HoBrie MaTcepurajibl U TCXHOJIOTUMH. BemiectBa u MaTcpHrajbl B HOBCCHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaxunﬁ B 6BITy. HCpBaﬂ nmoMomb IIPpHU XUMHUYCCKUX OXKOI'aX U

OTpaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHue
okpyxaromert cpenst [1/IK. Pons XxuMuu B penieHU# SKOJIOTHUECKUX MPOOIeM.
[IpupoaHblE HMCTOYHUKU YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIM Ta3, HE(Th),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy " MTPOMBITINIICHHOCTU

4.3

XHUMHUYECKUMN SKCIICPUMCHT. U3YUCHUC 06pa3u013 MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTEPHUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaHMSI K MIPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TI03HAaBa€MOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obnactu COBPCMCHHOTI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H.I€I7I KYJIbTYpPBlI U HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKA B YCIOBHAX COBPCMCHHOI'O O6HI€CTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJB30BAaTh MOJCIN I

00BACHEHUS CTPOCHHA aTOMOB 1 MOJICKYJI

13

o cdepax npodeccruoHATBHON NeSATEIbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUKCHHAX
XMMHUYECKOM HayKH, YTO TO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieil npodecCuOHaIbHON NeSTEIbHOCTH
U clieNaTh OCO3HAHHBIM BBIOOp XMMHUHU Kak MPO(UIBLHOTO IpeaMera

MIPU TIEPEXO0/I€ Ha YPOBEHb CPEHETO 0011ero 00pa3oBaHus

Bianenne cucremoll XMMHYECKMX 3HAaHMW W YMEHHE NPHUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BaKHEHIIIME XMMHYCECKHE IIOHSATHA: XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TIPOCTOE U CIOKHOE BEIIECTBO, OJTHOPOIHAS W
HEOJAHOpPOJHAsI CMEChb, OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJIApHas
MacChl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJIIpPHAs Macca, MOJSPHBINA
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, CONb (CpemHsisi), XHUMHYECKas
peaKkmusi, peakIuu COCIWHCHUS, PEaKIHH Pa3JIOKCHUS, PpEeaKIuu
3aMeIeHus], PeakIuy oOMeHa, TEerioBol 3(PQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHUE PEAKIIMH, PACTBOP, MAacCOBas MO XHMHUUYECKOTO
3J€MEHTa B COEIMHEHUH, MACCOBAsI I0JIA U MPOLEHTHAs KOHIEHTPALUs

BEIIECTBA B PACTBOPE, SIPO aTOMA, DIIEKTPOHHBIH CIIOH aToMa, aTOMHast




opOuTanb, paaMyc aroMa, BaJEHTHOCTb, CTENEHb OKUCIICHUS,
XUMHUYECKAsl CBS3b, AEKTPOOTPULATEILHOCTD, ITOJISIPHAS U HENOJIIPHAs
KOBAJICHTHAsT  CBS3b, MOHHAs  CBA3b, METAJUIMYECKas  CBS3b,
KpUCTaJlIMYecKasi pemérka (aToOMHas, WOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsi), UOH, KaTUOH, aHHOH, 3JEKTPOJUT M HEIIEKTPOJIHUT,
JIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMH,  OKUCIHTEIb  H
BOCCTAHOBUTENb, OKHUCICHHE M  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIUH,
CKOpPOCTb XMMHUYECKOM peakuuu, karanusartop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIAralOIIMe 3aKOHbl XMMHU: 3aKOH COXPAHEHUS Macchl,
nepuoguueckuii  3akoH J[J. MeHnneneeBa, 3aKOH IOCTOSHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAasd TCOpHUs, TCOpHUAa

BHGKTpOHHTquCKOﬁ Jucconuannmn

Bnagenue ocHoBamu XHUMHYECKOMU I'PaMOTHOCTH, BKJIIO‘laIOIHCI;'II

3.1

YMEHHE TIPaBUIIBHO HCITOJB30BaTh H3YUYEHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM uyHclie MMHEpalbHble YIAOOpeHHs, MeTaUlbl M CIUIABBI,
MPOAYKTHl TEpepadOTKH MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras, mpupoaHoro rasa, HeTH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYCHHS JKHPOB, OEIKOB, YIIIEBOIOB
JUIs OpTaHHW3Ma 4YeJlOBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB

U XUMHUYCCKUX HNPOHCCCOB HA OpPraHrU3M 4YCJIOBCKA W OKPYIKAIOUIYIO

MPUPOJHYIO CperLy

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUX

y4eOHBIX TPEAMETOB

3.3

HaJM4ue OmbITa paboThl C Pa3NIUYHBIMU HCTOYHMKAMHU HH(OpMaIH
0 XMMUU (Hay4yHas ¥ HAy4YHO-TIONMYJSIpHAs JUTEepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/HO O BCUIECCTBAX, HX
TpEBpPALICHUAX n MMPAKTUYICCKOM MPUMCHCHUUN n YMCHUC

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTeJH>HLIX 3aJga4

BJ'IaI[eHI/Ie OCHOBAMH ITOHATHIHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XUMHUH U COCTaBJICHUS (OPMYJI HEOPraHUYECKUX BEIIECTB,




YpaBHEHUN  XUMHUYECKHMX  pEAKIUW; OCHOBAMH  XHMHYECKOM

Homenknatypsl (IUPAC u TpuBnanbHOi)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHs 3JeMmeHTa B Ilepuonnyeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHSA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB ®W 3apsj sapa, oOIee YuciIo
ANIEKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB M0 BSHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIHS U KATbIIUS
[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPHUIATEIbHOCTS),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXCHHUS JJICMEHTOB B
[lepuognueckoit cucreme (B MalblX MEpUOJAX U  TJIABHBIX
MOATPYIINAx) U JIEKTPOHHOTO CTPOEHHUS aTOMa

7 YMeHue KnacCupHUIMPOBATH:

7.1 XUMHYECKHUE 3TIEMEHTBI

7.2 HEOpPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEAKITII

8 YMeHue onpenensrb:

81 BaJICHTHOCTh U CTENEHb OKHCIECHUS XMMHUYECKHUX DJIEMEHTOB, 3apsi

' HOHa

8.9 BHJl XHUMHYECKOH CBSI3M M THIl KPUCTALTUMYECKOH CTPYKTYpHI B

' COEIMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCITUTENh U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOJIOPOA, Tpadur, anmMas,

9.1 KpeMHu#, a3oT, (ocdop, cepa, XJop, HATPHUIl, Kajauil, MarHui,
KaJIBIMH, ATFOMUHUH, JKEIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (BOa,
aMMHaK, XJOPOBOAOPOJZ, CEPOBOJOPOA, OKCHABI U THIPOKCHIBI

9.9 metaioB [-IIA rpynn, amomunus, meau (II), nuaka, xenesa (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azota u dhochopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHUCTasi, a30THasd,
dbocdhopnas, yroapHas, KpeMHHUEBAsi KUCIOTA U MX COJIN)

9.3 MPOTHO3UPOBAaTh M XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUA, NPUMCHCHHUE BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXXHOCTDb IMMIPOTCKAHUA XUMHWYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peakIuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
103 WUTFOCTPUPYIOIINX ~ XMMHUYECKUE CBOMCTBA HM3YYEHHBIX KJIACCOB
' (TpyIn) HEOpraHM4YECKUX BEILECTB
10.4 MOJITBEPKTAIOIINX TEHETUYECKYIO B3aUMOCBS3b MEXKTy HUMH
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO ¥ MOJIIPHYKO MacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JIEMEHTA B COSTMHCHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpPaBHCHUSAM XHMHYECKUX PEaKIHA H HAXOIUTh KOJIUYIESCTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB peaKIIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TO3HaHUS  (HaOIroAeHHe,
121 M3MEpEHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YICHUU BEIIECTB H
' XUMHUYECKHUX SIBIICHUH; yMeHue copMyaupoBaTh MpodieMy U
MIPEITIOKUTE ITYTH € PerIeHUs
129 0e3omacHOl pabOThHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYI0¥ M J1abOpaTOpPHBIM 000pPYI0BaHUEM
npaBuiaMu 0€30TTaCHOTO 0OpAIEHUs C BEIIECTBaMH, UCIIOJIb3YEMBIMH
B TIOBCETHEBHOW >KM3HU, TIPABHJIAMH MTOBEJICHUS B IIEJSIX COCpPeKEHUS
123 3I0pOBbSl M OKpYKalOIIeH MPUPOAHON Cpelbl; TMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI ONPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U MPEIOTBPAICHHUS] MX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHHSI M OCYIIIECTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIICPUMEHTOB:
121 M3Y4YCHHE U OMHMCAaHUe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/I‘IGCKI/IMI/I u XHUMHWYCCKUMH SIBJICHUSIMH,; OIIBbITHI,




WUTIOCTPUPYIOIIHE TPU3HAKU MPOTEKAHHSI XUMUYECKUX PEaKIHii

13.2

U3y4eHHE CIIOCOOO0B pa3/ieNieHus cMecel

13.3

IIOJIy4€HUEC KHUCIOpoAa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUE
BOAOPOAa U U3YUCHHUEC €rO CBOﬁCTB; IMOJIYYCHHEC YTJICKHCIIOTO rasa u

HU3YUYCHUC €TI0 CBOP'ICTB; IMOJIY4YCHHUEC aMMHUaKa U U3Yy4YCHHUE €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM 1o

pacTBOPEHHOIO BEIIECTBA

135

MIpUMEHEHHE WH/IMKAaTOpPOB (;makmyca, METHUJIOpaHkKa u
beHondTanenna) Wi ONpeAeNeHUsT XapakTepa Cpeasl B pacTBOpax

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

WCCTIEAOBAaHUE W ONUCAaHWE CBOWCTB HEOPTraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOACHCTBUSI KHCIIOT C METaJllIaMH,
OKCHUJAMH  METaJUIOB,  pPAacTBOPUMBIMH ¥  HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUA;
BBITECHEHHE OJHOrO MeTajyla JpYrMM M3 pacTBOpa  COJH;
uccienoBaHue aM(OTEpHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

MUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX COC,Z[I/IHeHI/II\/’I)); ((9J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOIH AU, «BakHelmme HEMETalUIbl M HUX COCIUHCHMUA,

«BaxHelIe MeTajabl 1 UX COCIMHECHUS

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PeaKIuii MOHHOTO OOMEHa; Kad4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaxX HOHBI: XJIOPHUI-, OpOMHI-,
voaua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-AaHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIl¥s, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

14.1

MPECTABIATh  PE3YNbTAaThl  AKCIEPUMEHTa B (¢GopMe BBIBOJIOB,
JIOKA3aTeNIbCTB, TPAPUKOB W TAOJMII U BBISBIATH SMIIUPHUYCCKHE

3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBATh CBSI3U MEX]y pealibHO HaOII0JaeMbIMU XUMUYECKHUMHU
SIBJICHUSIMU U IIPOLIECCAMM, IIPOUCXOJAIMMU B MAKPO- U MUKPOMUDE,

OOBSICHATH IPUYUHBI MHOT000pa3Hsl BELIECTB




IHNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsiemMblii 31eMeHT COlePKAHMS
1 [lepBoHayaIbHbIE XUMUYECKHUE TIOHATHUS
11 Uucteie BemiectBa u cmecu. CriocoObl pa3iesieHus cMecei
12 AToMBI M MOJEKydabl. XHUMUYECKHE dyIeMEeHTbl. CHMBOJIBI XMUMHYECKHX
' 251eMeHTOB. [IpocThie U ClI0)KHBIE BEllleCTBA.
13 Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTerneHb
' OKHCIICHUSI
3aKOH TIOCTOSHCTBA cocTaBa BellecTB. (OTHOCUTENbHAs aTroMHas Macca.
14 OTtHocuTenbHAs MOJEKyJsipHas Macca. MaccoBast OISl XUMHUYECKOTO 3JIEMEHTa
B COEIUHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaass macca. MouspHbiii 00bEM ra3os.
' B3anMocBs3b KOJIMUECTBA, MACChl U YUCIIA CTPYKTYPHBIX €JMHMI] BEILIECTBA
16 dusnuecKkue M XUMHUYECKUE SIBJICHUSA. XUMHUECKass peakuus U e€ NpHU3HAKU.
' 3aKOH COXPAHEHHUs MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS
5 Ilepuognueckuii 3akoH u llepnomnueckas cucreMa XUMHUYECKUX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 311eMeHToB J1.1.
2.1 Menpeneesa. Ilepuonst u rpynmnbsl. @U3NYECKUl CMBICT MOPAJKOBOTO HOMEpA,
HOMEPOB MepHo/ia U IPYIIIbI dJIEMEHTa
Crpoenne atomoB. CocrtaB atomubIx saep. M3oromsl. OnexTponbl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000J0YeK aToMOB TmepBbIX 20 XWMHYECKHX OJIEMEHTOB
[Tepnonnueckoii cucrems! .M. MeHneneeBa
3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
MEepPUOJOB, Kaylus, Kaiublus (paguyca aToOMOB, 3JIEKTPOOTPULATENbHOCTH,
2.3 METAJUIMYECKMX ¥ HEMETAJUIMYECKMX CBOWMCTB) W HMX COEAMHEHUH B
COOTBETCTBUM C TMOJOXKEHHEeM »dJeMeHTOoB B [lepuoguueckoil cucreme Hu
CTPOEHHEM HUX aTOMOB
3 CrtpoeHue BelecTBa
Xumuyeckass cBa3b. KoBaneHTHass (MOJsipHasT W HENONApHAas)  CBSA3b.
3.1 ONEeKTpOOTpULATENbHOCT ~ XHMHUYECKUX  J/eMeHTOB.  MoHHas  cBs3b.

Mertamnmuueckas CBA3b




3.2

Tunsl kpucTaUIMYECKUX  pEIIETOK (aTOMHas, MOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALINYECKOM PEIIETKU W BHUAA

XUMHUYECKON CBI3U

Baxwneimne OpeaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner u ux

COCOIMHCHNS. MeTtamisl 1 UxX COCOAUHCHUA
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Knaccudpukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCAMHCHUN: OKCHJIOB
(conmeobpasyromue: OCHOBHBIE, KHCIIOTHBIE, ampoTepHbIC) u
HecosieoOpa3ymoIne; OCHOBaHWMU (MIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCJIOT (KHCIOPOJCOACpKaIMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nYeCKue M XHUMHYECKHME CBOWMCTBA MPOCTBIX  BEIIECTB-HEMETAIIOB:

BOZIOPOJa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriepoaa, KpEeMHUS

4.3

dusndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUA,
HaTpusd, Kajlusd, Mardivusd U KaJIblWs, aJJIOMHUHUA, KECJIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

o) i HaHpH)KeHI/Iﬁ MCTaJIIIOB

44

dusznyeckne U XUMHUYECKHUE CBOMCTBA BOOOPOJHBIX CO€I[I/IHCHI/II71 HEMETAIIIOB.

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemeTamioB: cepsl (IV, VI),
asora(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). Tlony4enue

OKCHUJ0B HEMETAIIIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A—IIIA rpynm, nunka, menu(ll) u

xenesza(ll, 111). [Tonmy4eHne OKCHIOB METAIIOB

4.7

XHMHYECKHE CBOMCTBA OCHOBAHUM U aM(I)OTepHLIX THAPOKCHUIOB (Ha nmpumepe
TUAPOKCUIAOB  AJIFOMUHUA, IKCJIC3a, I_II/IHKa). HOJ’Iy‘IeHI/Ie OCHOBaHMH U

aM(}OTEPHBIX THIPOKCH]IOB

4.8

OOme XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOU, KpPEeMHHEBOU, yroibHOU. OcoObie
XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

49

OO0mre XMMUYecKre CBOMCTBa cpeHux coneld. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMHaKa,

YTIICKUCIIOTO Ta3a B 1a00paTopuu

4.11

[Tonyuenne aMMmuaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IIHe

CIOCOOBI MOTY4YEHUS! METAJLIOB




4.12

I'emeTnueckas CBA3b MCXKIY KilIaCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

XUMHUYECKUE PEAKLINN

5.1

Krnaccudukanus XMMUYeCKUX peakuii 10 pa3IndyHbIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOUIMX B PpEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, o

H3MEHEHMIO CTEIICHEH OKHUCIICHUS XUMHYECKHUX DJIEMEHTOB

5.2

TennoBoit > PeKT XUMUUECKON peakiui, TEPMOXUMUYECKHE YPaBHEHUS. JK30-

U OHAOTEPMHUYCCKUEC PEAKIIH. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

5.3

OKuUCIINTEIBHOBOCCTAHOBUTEbHBIE peaKIMU. OKHCIUTEIN U BOCCTAHOBUTEIH.
[lpomecchl  OKHCIEHHMST W BOCCTAaHOBIIGHHS.  OJEKTPOHHBIA  OajaHc

OKHCJINTEILHOBOCCTAHOBUTEILHOM pCaKknuu

5.4

Teopus snekTponuTHUecKOi aucconuanun. KaTuoHsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbIE U c1a0ble QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA peaKuHﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIEC M COKPAILEHHBIE HOHHBIE YPABHEHHUS pEaKLui

XHUMHS M OKPY’KAOIIasl cpenia

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4ellOBeKa. besoracHoe
WCIIOJIb30BAHNE BEIIECTB M XUMHUYECKHX peakuuil B jaboparopuu U OBITY.

HepBasf IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMUYEeCKOoe 3arpsi3HEHHE OKpyXaromiedl cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/lyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[Ipenenpnas nmomyctumass koHueHtpanusi BemectB (ITJK). Pomp xumuu B
pelIeHUU DKOJOTHYECKUX TpoOsieM. YcuieHue mapHUKOBOro sddekra,

Pa3spymI€eHUC O30HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepoaa, KpeMHUSI U UX COCIUHEHUM B
ObITY, MEIUIMHE, NPOMBIIUIEHHOCTH U CelbCKOM Xo3zsiicTBe. Ilpumenenue
METAJIOB M CIJIaBOB (CTaib, YYryH, IIOPAJIOMUHMNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH MX coeAnHeHUH. [IoHsATHE 0 KOPPO3UU METaJIJIOB, OCHOBHbIE

CHOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKHU YIJIEBOAOPOJOB (Yroib, MHPUPOJHBIA ra3, HedTh),

MPOIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

[TepBoHayanbHbIe TOHIATHS OO0 OPTraHUYECKHX BEIIECTBAX KaK O COEAMHEHUIX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTA).
[ToHsTHE O OMOIOTUYECKU BYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoaax — U UX

POJIN B )KM3HU YCIIOBCKA




PacuéTrr:

7.1 1o (hopMyIaM XUMUYECKHX COCTUHEHUM
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM
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