MWHHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOU PEJIEPALINA
MUHHUCTEPCTBO OBPA30BAHUSI CAPATOBCKOM OBJIACTH
AJIMUHUCTPALIMA DHI'EJIBCCKOI'O MYHUILIUITAJIBHOI'O PAMOHA
MYHUIIMTIAJBHOE OBIIIEOBPA30OBATEJBHOE YUPEXKIEHUE
«CPEJIHSISI OBIIIEOBPA3OBATEJIBHAS IIIKOJIA Ne 4
UMEHU AKAJTEMHUKA CEPTES IIABJIOBUYA KOPOJIEBA»

PACCMOTPEHO YTBEPKIAIO
Ha 3aCelaHuM MEeJarOTHYeCKOTO COBETA JUPEKTOP LIKOJIBI
npotokoi Ne 1 ot 29.08.2025 2.C. UcaeBa

ITpukaz No 184/01-01 ot 29.08.2025 roaa

MopnncaHo undpposon

McaeBa 31-|EOHOpa nognucblo: Micaesa dneoHopa

CrenaHoOBHa
CTena HOBHA [Hata: 2025.08.29 16:08:14 +04'00'

PABOYAS ITIPOTPAMMA
(ID 7003659)

y4eOHOro npeamera
«XuMus»

U151 oOyyaromuxcs 8-9 KinaccoB

I. DHreNbC



MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWHM K pe3yjbTaTaM OCBOSHHUS OCHOBHOMU
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpeyCMaTpUBAET pacIpeesieHUe €ro Mo KijlaccaM W CTPYKTYpUPOBAHHUE TIO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHHs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs IPEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocs, ero MpeACTaBICHUM O MaTEpUATbLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW  y4eOHOM  JIeSTEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAaY4YHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIETIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUM
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKOM JUMCCOUMAlMU BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MEeTOJaM TO3HaHMS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMHM MpaBWJ 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY NPUHSTHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH NpoOsieM B IOBCEAHEBHOM >KU3HH U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOLIEH MPUPOAHON CPEIbl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YUYCHHS XHMHHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTHOcCHTENBHAs MOJEKYJISIpHAs Macca. MaccoBast 0JI1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakuys U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIHUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopom conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHHE MOJEJIeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT W mpocroe
BelecTBo. HaxokneHue kucimopoaa B Tpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. I[lpumenenue xkuciopona. CrocoOsbl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(UKALNUS KHCIOPO/Ia.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryuyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COCIUHEHHUI.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM U YCIOBUA BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIOJICHHE OOpa3llioB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklWil HEUTpalU3aluH, IOIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). JIEMEHThI, KOTOPhIE 00pa3ytoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Teproanueckoii cucrembl xumuueckux 3nemeHToB . . MenneneeBa. Ileprnoast
u rpynnbl. OuU3nUecKUl CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CBsa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [lepuoandeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOSHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00OpPaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconnanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYECKUe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs PEAKLIMS Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCINMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHHS.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTRA, MOJydeHne u mpuMeHeHue. Coaum aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30BaHWe HUTPATOB U COJIEM aMMOHMS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAM(UKAIIMKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUUYECKHE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha >KUBBIE OpPTraHU3MBI,
MOJIyYeHUE U TPUMEHEHHE. JKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa rino6albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noiayuyeHue W TnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriiepozaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTa).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI WX mMepepadoTKku (OEH3WH), WX POJb B OBITY W TPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnmyeckue W XUMHYECKHE CBOWCTBA, IOJyYEHUE W
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobiaembr 6€30macHOro0 MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karore (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHNE KAaUeCTBEHHOW pEaKINK Ha CyJibdar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U M3ydyeHHe NPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCIJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTtasiibl U X COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MetaioB. [loHsTHEe O KOPpO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux anneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0J1I0’)keHKE B [leproindeckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTAaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (I1I), mequ (1), HaGrOAEHUE U OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBJSIONINXCS CUCTEMHBIMU JJISI OTJECNBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTATNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHATBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0YYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TO3UTHUBHBIX ILIEHHOCTHBIX OpHUEHTALUU U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

MPEACTABICHUSI O COLUMUAIBHBIX HOPMax M TNPaBUJIaX MEKIUYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBIIOJHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY 11 TIOHUMaHUsSI CYIIHOCTH HAYYHOH KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOTuMbIE Ui OOBSACHEHHS HAONIOJAaeMBIX MPOIIECCOB U SIBJICHHM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0O W TO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JEeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyYECHHS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUU WU
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
peleHus 3a1a4, CBSI3aHHBIX C OKPYKAKOUIEH MPUPOAHON CPEION, IS MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPhIE O0OECTeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHM (BBIACIATh WX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUUYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aj1au, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllud M TIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENEIEHHOTO THUIa, MPUOOPETEHUE OIbITa B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIO0XXHBIMUA CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pE3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbosee 3pGeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHON LEIH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEpHpETaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast 0J1s1 XMMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepunomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHUS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoanueckass cucrema xummueckmx osnaementoB . .
MenzaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MacCOBOW J0JIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas pPeaKiusi, XUMUYECKasi CBSA3b, TEIIOBOU 3PQeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkUuuu, MPEeAeiabHO AOIyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

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

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

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaATh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMHH C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHCca ITUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (dopmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
n/n TeM NPOrpaMmabl Bcero Konrpoanupie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 1 bubmmoteka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopox. Ilonarue o kucimorax g 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmorekxa [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
’ PYTHIRL L-6p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU A

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [lonsiTHEe 0 METOaX MO3HAHUS B XUMUU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI | 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorera [TOK

8 . p P https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBE I MOTEIyIBL https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU | bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoxHBIE BENIECTBA 1 bubmmorexa [TOK

p . https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmmorexa [TOK
= . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanms XuMuuecknx peakimi
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAaHUU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMMUYECKHE PEAKLIUD) https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — snemMeHT u

https://m.edsoo.ru/ff0d448¢



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

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4YeHUsT KUCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [TOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE ero CBOMCTBY»
7 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsiTHE O KMUCIOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0poa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4142



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a M0 €ro U3BECTHOM Bubmmorexa LOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbineHHbIe
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmmorexa [TOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0J1S1 BEIIECTBA B PaCTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BELIECTBA
39 KonrtponsHast padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCU(UKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) b bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edso0.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUYECKUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN
43 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o06mmenne 1 cucTeMaTH3aIns 3HaHUI
Hl H https://m.edsoo.ru/00ad9cb2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCAMHCHMI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢
anemeHToB /1. I. Menaeneena
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6be
cucremsl /. 1. Menneneena
XapakTepruCcTUKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leprnoanueckoro 3akoHa aJis
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHrlIit ypok. O6o001IeHre 1
58 CI/ICTEM&TI/BZ pm{ 3HAHUH / bubmorexa HOK
. . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «Ctpoenue atoma. XuUMHUUYECKas CBS3b» bubmorexa HOK
p . ' https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmoreka [JOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xuMu4eckasl CBI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHast nosnsipHas XUMHUYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakunu https://m.edsoo0.ru/00adb076
bubmuoreka [JOK
66 0) 1
KHCTTITTCII 1 BOCCTAROBHTEH https://m.edsoo.ru/00adb076
PeszepBHbIil ypok. O000IICHHE 1
P P ?l bu6mmoreka [IOK
67 CHUCTEeMaTHU3aIvs 3HAaHUH 110 TeMe 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHAYECKas CBS3b)
68 PesepBHeIil ypok. O6o00ICHHE 1 | bubnnoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHu4uecKo# CBS3U U THUITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriIyOleHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus xumMmuaeckux ) bubnnorexka [JOK
pEeaKuuid 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bubmuoreka [JOK
@aKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
yP peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
pea htps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LHOK
P . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMAaTH3aIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Permrenye dKCIepUMEHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmmorera [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 dbuznyecKkne 1 XUMUYECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUECKUE PEAKIUH, JISKAILUE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
[POAYKTA peaKkiuu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK



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

VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJIyYEHUE U bubmmorexa [IOK
1O https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [TOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmorera [TOK
yRoOp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun dpocdopa (V) u

33 (bocgo pHa;I Kch((l)JTa q)(I)I/II)3I/I(IIe3:KHe u Bubnuotexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

35 pu ﬁf_[e’ imnIzIeCKie 1 XUMUYECKHE Buommorexa LOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepoIa
. bubmuorexa [JOK
40 Kpemuunii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«BaxnHenme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBOWCTBA METAJIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael 156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUil bubmmorexa LIOK
yP AR, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MpUMECH
bub OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47 €JIOYHBIE METaJIJIbI
i https://m.edsoo.ru/00aec14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJaus https://m.edsoo.ru/00aec14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubnuoteka [JOK
50 Baxnenmme coeTMHEHNS KaJIbITHI
https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUMN
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XEcTKkoCTh BOABI U METOJIBI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«Baxnenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT TpUMecH. Berunciienus https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HaAHUU
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MTOBCETHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0d0a
67 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK
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CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKalMsig  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs,, PEAKUMU 3aMeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU H

MMPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3P deKTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUS — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

COCIMHEHUH 1Mo Gopmynam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIEOBaTh MpaBWJaM TMOJb30BaHHS XUMHUYECKOM TOCYyAOM H
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOW MacCOBOM JOJIEH PpacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE HKCIIEPUMEHTHI 110
paclO3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOLIBIO
WHAUKATOPOB (JakMyc, (heHondTaaerH, METHIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKON peakuu

ITo Teme: «llepmogmueckun 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUI)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,

ANIEKTPOHHBIA CJIOM aroma, aTOMHas oOpOWTalb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAsd KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
OMKCHIBATh U XapakTepu3oBaTh Ta0nuuHyro ¢opmy llepuonnyeckoii
CHUCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jMyaTh IOHATUS «TJIAaBHAsS
33
noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,
«Majbie» U «OONbIINE) TEPUOIbI
packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
14 JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUUYECKHX 3JEMEHTOB OT HX mnojnoxeHus B Ilepuoanueckoit
CUCTEME
COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
3.5 MeHnneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAaMU CTPOEHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsii fAapa, oOIee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpEAeNiTh  CTENeHb OKHUCJIEHHS JJIEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
37 ONpeNeNaTh BHJ XUMHUYECKOW CBSI3M (KOBaJCHTHas M HMOHHAas) B
' HEOPraHUYECKUX COECAMHEHUSIX
9 KJTACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

1.1

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKUCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIGHTHas, HWOHHa,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSATh 3T OHATHUSA PU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYIIHOCTh OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIX PEAKIIMN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATE) OOIINE U CIICHU(PHUECKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXkAas ONMCAHUE
[IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pPa3JINYHbIX

YCIIOBHSX

24

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMH IO BBINOJIHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM MMyTEM XJIOPU-,
Opomuza, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaxX HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCHICCTB MU XUMHYCCKUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[TepBoHayanbHbIE XUMUYECKHE MTOHSATHUS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeka. XHUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3HUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE
BEIIECTB

[TonsTre o MeToAax mo3HaHusi B XuMuu. YncTtelie BemiectBa U cmecu. Crocoosbl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHOG YUCHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTtHOocHUTEIbHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHNH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoM4ecTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWMHHUIl BemiectBa. Pacu€rsl mo ¢opmynam

XHUMHUYECKHUX COCIUHECHUM

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BellecTB. Xumuueckue ypaBHenus. Kiaccupukanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY 10, ¢ MpaBUIaMu
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abOpaTOPHBIM
o0opyaoBaHHEM, H3yUYe€HHE U OIMUCaHUE (U3UYECKHX CBOMCTB 00pa3ioB
HEOPTraHWYECKHX BEIIeCTB, HaOMIOJeHHE (U3NYEeCKuX (TUIaBIICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KHUIEHHE W KOHACHCAIUs BOAbBI) U
XUMUYECKHX  (TOpeHHE  CBeuYd, [MpOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) SBJIICHWH, HAONIOEHHWE W ONMHCAHHE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakmuil  (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lIoKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(1l), n3ydenue cnocoOoB pazmeneHus: cMeceit (C mMOMOIIbI0 MarHuTa,




2.1

2.2
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¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALMUSA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBApEHHOM COJIM, HAOIIOIEHHE U ONMCAHUE PE3yJIbTaTOB IIPOBEIECHUS
OIbITa, WUIFOCTPUPYIOLIErO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxuelinmue npeacTaBUTeNIM HEOPTaHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — smeMeHT U mpocroe
BemecTBo. Haxoskaenwe kuciaopoja B Hpupojie, GU3NYEeCKHe M XUMHYSCKUE
cBoricTtBa (peakumu ropenus). Oxcunpl. [Ipumenenue kucimopoga. CrocoOb!
MOJIyYEHUsI KUCTOpoJa B JlabopaTopuu U TPOMBIIUIEHHOCTH. Kpyrosopor

Kkucnopoja B mpupojie. O30H — alIoTporHas MoaupUKalus KUCIopoia

TemnoBoit 3 dekT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTroJIb U METaH. 3arpsi3HEHUE BO3/IyXa,
yCHJIEHUE TapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BeuiectBo. HaxoxneHue Bogopoaa B IpUpOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conu

24

Mounsipablit 00BEM razoB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B IpupoJe M B XKHM3HHU 4denoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOA

Knaccugukanus Heopranmueckux coequHeHunidl. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcunoB. Pusndeckue M XUMHUECKUE

CBolicTBa OKCHAOB. [loiryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [TonyueHre ocCHOBaHU

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHE CcBoMcTBa KucaIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

ITomyyenue kucior

2.9

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHUE CBOMCTBa COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHUCJIOpO/a B BO3JyXe, IOJy4YyeHHe, cOOMpaHMe, paclo3HaBaHUE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM U
YCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
oOpa3lilaMi OKCHJOB M ONHCAHHE WX CBOWCTB, IMOJy4YeHHE, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoeicTBue
Boziopoja ¢ okcuom Meau(Il) (Bo3MoKHO HCIIONB30BAaHUE BUIEOMATEPUAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10Jiell pacTBOPEHHOIO
BEULIECTBA, B3aMMOJEUCTBHE BOJbI C MeETAJIaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U IIEJoYeHd, H3YyUYeHHE
B3auMojieiictBua okcuga menu(Il) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1ay Mo TeMe «BakHelmnne kiiacchl HEOPraHUYECKUX

COEeIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKM KiIacCH(UKALUU XUMHUYECKHX 3JeMeHToB. llonsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METaslIbl,
raJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U THAPOKCHUIBI

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1.1.
Meneneesa. KopoTkonepuonas " JUTMHHOTIEPUOIHAS bopMbI
Ilepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuonsr u rpynnel. PU3MYECKUI CMBICT TOPAJIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA
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Crpoenne atoMoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBEIX 20 XMMHMYECKMX D3JICMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOKMCTB IO TpyINaM M IEpPHOJaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

XUMHUYECKUH S3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKuu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

BemectBo 1 xumuueckas peakuus. [Topropenue

1.1

[Tepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHU CBOICTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbIUI U HX
COCIMHEHU B COOTBETCTBHM C IIOJIOKEHUEM dJeMeHTOB B llepuommueckon

CUCTEMEC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XMUMHYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJAa XUMHU4eckoil csizu. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMu4eckuxX peakluid Mo pa3anyHbIM IpHU3HaKaMm (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(]dekty, mo

H3MCHCHHIO CTCIICHEH OKMCICHUS XUMHUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

[0 YYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYECKNEC YPAaBHCHUS. Ilonsrue o CKOpPOCTH XHUMHYECKOM pC€aKinuu

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@akTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEakUUd U TOJO0KEHHE

XUMHYCCKOI'O0 paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMA C UCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumu4deckoi cps3u. Ctenenp quccouuanuu. CUIbHBIE U clla0ble SJEKTPOIUTHI.
Peakiuu nonHoro obmena. YcCllOBUSI MPOTEKAHMS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 SJIEKTPOIUTUYECKON

AUCColranuu. KauectBeHHbIC PCaKuu Ha HOHBI. Ilonsatue o THAPOJIN3C cojieit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEIIECTB (XJIOpuAa HATpHUsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOH peakiuu OT BO3ICHCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMN  KUCJIOT, Iejaoded M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUe OCajKa, BbIJICIEHUE ra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAaKUU (FOpeHHe, peakiy pa3ioKeHUs, COeIUHEHHS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuit

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis!l 1 UX COeIUHEHUS

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKkrue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZEHCTBUE C METaJLIaMH, HEMETaJlJIaMH, IIeao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHHUE, npuMeHnenue. Jleiictue




2.2

XJI0pa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelmme XJIopuabsl U UX

HaXOXICHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn oKuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cephbl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cnerududeckue). XuMHUUYECKHe
peakiuy, JeKalnre B OCHOBE MPOMBIIUICHHOTO croco0a IMOJydeHHs] CepHOU
kucinotel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha
cyne(dar-uoH. HaxoxkmeHnue cepel U €€ COCIMHECHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC T0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHHE B IIPUPOIE,
¢dusnveckne U XUMHUIeCKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MojdydeHue u npumeHenue. Comu
aMMOHMS, HX (u3HYeckrne ¥ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHast peaklusi Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOoJyuyeHHe,
¢dbuzmveckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpeabl COETUHEHUSIMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJIOEMOB)
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docdop, ammorpornHsle Mogudukauu Gocdopa, puzndeckne U XUMHUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, paclpocTpaHEHHE B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Ancop6Ouus. KpyroBopor yriepona B mpuponae. OKcuabl yriieposa,
uX (QU3NYEeCKue M XUMHYECKHE CBOMCTBA, /IEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6JIeMI>I, CBA3aHHBIC C OKCHUJIOM




yrinepona(lV); rumoresa rino6aabHOrO MOTEIUICHUS KJIMMAaTa; TMapHUKOBBIM
3¢dexT. YrompHas Kuciora M €€ colM, UX (QU3NYECKUe MU XUMUYECKHE
CBOICTBa, MoOJyuyeHUEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Vcnonp3oBaHue kapOOHATOB B ObITY, MEAMLMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHUX BELIECTBAX KAK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, STaHOJ, TJHIEPHUH, YKCyCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIIECTBAX: >Mpax, OelKax, yrieBoJax — M HMX PO B KHU3HU
4yenoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKHMX UM HEOPraHMYEeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckne © XUMHYECKHE CBOWMCTBA, TMOJYYCHHE U
npumeHenne. CoeuHEeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuze kpemHus(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCC}IHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4deHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX PEeaKIMid Ha XJIOpU-
HOHBI " Ha6J'IIOI[CHI/Ie MMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaAXKAIOIIUC
¢u3nyeckue U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJICHHE C 00pasliaMu XJIOpUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrIMBaHUs caxapa MoJl JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30T1a, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpas3lamMmu
a30THBIX U (ochHOPHBIX yAOOPEHMI; TTOTyUeHUe, COOMpaHue, paclio3HaBaHUE U
HU3Y4YCHUC CBOMWCTB aMMHaKa; IPOBCACHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yuyeHHE TPUZHAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIJIOTHI C MEIbI0 (BO3MOXKHO
HUCIIOJIB30BaHUC BI/IILCOMaTepI/IaHOB); HU3YyYCHUC MO,Z[GJIeﬁ KpUCTAJUIMYCCKUX
pemi€rok anmasa, rpaduta, ¢yliepeHa; O3HAKOMJIEHHE C TPOILIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHUE, cOOMpaHMe, PACMO3HABAHWE W H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IpPOBEACHHE KAauyeCTBEHHbIX pEaKkUMH Ha KapOoHaT- H
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKLUHUEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPELIEHUE SKCHEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHeNe HeEMETAIIIBI U UX COSAUHEHU

MeTtamisl 1 uxX COCIUHCHU A

3.1

OO01mmas xapakTepUCTHKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojnoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe METAITIOB. MeTaiinyeckas CBsI3b U
METAUINYECKass KpPUCTAIMYECKass pelérka. JIEKTPOXUMHYECKUM  psif

HaIpsKEHUH METaJUIOB

3.2
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duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0IMe criocoObl MOITyYeHUs
MmetaiioB. [ToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyTyH, JIOPATIOMUAHUN, OpOH3a) U X MPUMEHEHHE B

6BITy H IIPOMBIINIJICHHOCTH

[lenouynsle Mertaibl: nosioxkeHue B Ilepuoamyeckoil cucreMe XUMHUYECKHX
anemeHToB JI.M1. MeHaeneeBa; cCTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABI HaTpusd MU Kauud. [IpuMeHeHHMe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NyYecKue U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmue coenvHeHUs Kalblusg (OKCHM, THUIPOKCHUI,

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHUIL: TIonoxkeHue B Ilepuommyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XumMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mOpupoje. Pusnyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. OKcuawl, THAPOKCUABI U comu skenesa(ll) u

xene3a(lll), ux coctas, cCBOMCTBA 1 TTOJTyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; W3y4EHHE DPE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), ocobeHHOCTEH
B3aMMOJICHICTBUSL OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA HOHBI
(Marams, KajbIus, anroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccienoBaHne aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHUIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BaxHelue MeTauibl U

nX COCAUHCHU

XHMHMS ¥ OKpYXKaroas cpena

4.1

4.2

HoBble maTepuanbsl u TexHojoruu. BemectBa nu maTepuanbl B MMOBCEAHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. llepBas momMoip NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromien cpeasl [1/IK. Ponb XuMun B petieHUH 3KOJIOTHUECKUX MPOoOsIeM.
[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (Yroib, MPHUPOIHBIA ra3, HeQTh),

MPOYKTHI UX MEPEePabOTKH, KX POJIb B OBITY U TPOMBITIINIEHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Y4YCHHC 06pa3u03 MaTepruajIoOB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




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

Kon
NpoBepPsIEeMOro
TpedOBaHMS

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

1

IIpencrasnenue:

1.1

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XUMHUYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBasi OIS XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCcOBasl 10JIs1 M MPOLIEHTHAs! KOHLEHTPALUS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, AICKTPOOTPUIIATEIBHOCTD, OJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  OKHCIHTENb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM uyHcIe MHHEpaJbHbIE YAOOpEHHs, METaulbl U CIUIABHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HAa OPTaHWU3M YeNIOBEKa M OKPYKAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOIMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HI>IX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




7.1

YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBSACHATH CBS3b MOJOKEHHS djeMeHTa B Ilepuomnueckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX NEPHOIOB, KATUSI U KaTbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIIATEIHHOCTD),
MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYNIAax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC pCAKIIUHA

YMeHue onpenenrs:

8.1

8.2

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHWYCCKHUX DJJICMCHTOB, 3apsan

HOHa

BUJI XHMHYECKOM CBSI3M U THII KpHCT&JIJIH‘-ICCKOﬁ CTPYKTYpPBI B

COETUHEHUSIX

8.3
8.4

9.1

9.2

XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAHOBUTEb

YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI
metaimoB [-IIA rpynn, amromunusi, menu (II), umunka, xeneza (II u
IT), oxcuasr yraepoaa (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV u VI), cepuucras, cepnasi, a3oTucras, a30THasd,

dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )

9.3

MMPOrHO3UpPOBATH u XapaKTCPU30BaTh CBOMCTBa BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, NMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHECHMS PEAKLIUM, B

10
TOM YHCJTIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTFOCTPUPYIOIIMX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKMX PEAKUUA M HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WJIU MPOIYKTOB PEaKIIUH
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEeHHEe CPOopMyIHpoBaTh TMpobieMy u
MPEAJIOKUT MYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3I0pOBbSI U OKPYKAlOIIEW MPUPOAHON Cpeapl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3ACHUCTBUS
3 Hanmune mpakTH4YecKuxX HABBHIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CHEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M M3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax
KHUCTIOT U IIenoueit

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COETUHEHMI; «ONEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XIJIOpUI-, OpOMHUI-,
wonua-, cynedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

MPEJCTaBISATh PE3yJAbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNIbCTB, TpaUKOB M TAOMWIlT W BBISBIATH SMITMPUUYECKHE
3aKOHOMEPHOCTHU

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucrsie BemecTBa U cMecu. CriocoObl pa3zieseHus cMmecei

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumuyeckue daeMEHTHl. CHMBOJIBI  XUMHYECKHX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas (I)OpMyJ'Ia. BajleHTHOCTE aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHas aToMHAs Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBsI3b KOJIMYeCTBa, MACChl U YHMCTIa CTPYKTYPHBIX €IMHUI BEIIeCTBA
®u3nuecKkue U XUMUYECKUE SIBIICHUA. XUMUYECKAsl peakuus U e€ NMpU3HAKHU.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuii 3akoH u lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. [lepuonnueckas cucrema XuMU4YecKux ieMeHTos [1.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'pyIIibl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0ueK aToMoOB TMepBbIX 20 XHMMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJIEMEHTOB IMEPBBIX Tpex
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, 3JJICKTPOOTPUIATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOf/iCTB) n ux COG)II/IHGHI/II\/’I B
COOTBCTCTBHH C IIOJJOXKCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BelecTBa

3.1

Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
DONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPO/a, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCHI0B HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetawioB [A-IIIA rpymn, nunka, menu(ll) u
xene3a(Il, IIT). [Tomyuenne okcuI0B METANIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyuyeHue ocHOBaHuil U
aM(OTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ume xuMHuyeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tomyuenne amMMmuaka, CEpHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI MOTYYSHHS METAIIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX JIEMEHTOB

52

53

54

5.5

TernoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXUMUYECKHE YPaBHEHU. DK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi auccoruanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN

Peakuyuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopuu u OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karollell  cpeabl  (KHCIOTHBIE — JI0XK]H,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHHUH B
OBITYy, MeIWILIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPaJIOMHUHMIA, OpoH3a) B OBITy U
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METalJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKHX BEIMIECTBAX KAaK O COCIUHEHHUSIX
yrieposaa (MeTaH, 9TaH, STHJICH, alleTUIICH, 3TaHOJI, TJHUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTie 0 OGMONOTMYECKU BaXKHBIX BELIECTBAX: KUpaxX, OeKax, yriieBoJax — U X

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o popMynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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