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y4eOHOro npeamera «Xumus. ba3zoBbiii ypoBeHb»

15 oOygarommuxcs 8 — 9 kimaccoB

[Ipenmer (kypc): Xumus (6a30BbIl ypOBEHB) Ki1acc: 8-9
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HOACHUTEJIbBHAA 3AIIUCKA

[Iporpamma Mo XMMHUM Ha YPOBHE OCHOBHOTO o0OI1Iero oOpa3oBaHus
COCTaBJICHa HAa OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00p a30BaTENIHLHOM P OTPAMMBbI OCHOBHOT'O 00ITIero 00pa30oBaHusl, TP €/1CTaBIICHHBIX
B ®I'OC OO0, a Takxe Ha 0OCHOBE (heaep aabHOM padboyel IPOoTrpaMMbl BOCTIUTAHHUS
U ¢ yd4€TOM KOHICHIIMK TpEnojaBaHus Y4eOHOTO MpeaMera «XUMHUS» B
oOpazoBaTenbHBIX opranu3aiusax Poccutickoit denepanun.

[IporpamMma mo Xxumuu Aa€r MpEACTABICHUE O LENsIX, OoOmel cTpaTeriu
OOydYeHHs, BOCHUTAHUS W Pa3BHTHA OOyYaOIMUXCS CpPEACTBAMHU Y4eOHOIo
npeaMera, — yCTaHaBiIWMBaeT  00si3aTeNIbHOE  MPEAMETHOE  COJEpKaHME,
npeayCcMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPHPOBAHHUE IO
pasjienaM W TeMaM TPOTPaMMBI [0 XUMHH, OMPENEIseT KOJIMYECTBEHHBIC H
Ka4eCTBEHHBIC Xap aKTePUCTUKU coJiep JKaHus, P EKOMEHTyeMYIO
MOCIIEIOBATENIBHOCTh M3YyYEHHS] XHUMHUA C YYETOM MEXIPEIMETHBIX U
BHYTPUINPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Tpoliecca, BO3PaCTHBIX
O0COOCHHOCTEH OOyYaOIMXCs, OIpPEaeaseT BO3MOXKHOCTH MpeaMera Uit
peanu3anuy TpeOOBaHUN K pe3yibTaTraM OCBOCHHUS OCHOBHOM 0O0pa3oBaTeIbHOU
IIpOTpaMMBbI HA Yp OBHE OCHOBHOTO 00IIero 00pa3oBaHus, a TakKKe Tp eO0BaHUMN K
pe3yabTaTam 00y4deHHs: XMMHUH Ha Y OBHE IeJIe N3YUeHUs T eMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENILHOM ACATENHHOCTA OOYYarOIIerocss MO OCBOCHHIO
y4e0HOTO COep KaHUS.

3HaHWE XWMUU CIYXKUT OCHOBOW 1Jisi (OpMHUPOBAHUS MHUPOBO33PEHUS
oOyuJaromierocs, €ro mpeACTaBICHUN 0 MaTep MATbHOM €IMHCTBE MHUPa, BaXKHYIO
poJib UrparoT GopMHUPYEMble XUMHUEH TP EACTaBICHUS O B3aMMOTIPEBPAIICHISX
HEPTUH M 00 DBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYyTAX peHICHHs T100aTbHBIX
po0JIeM yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUILEBON U IKOJIOTHYECKON O€30MacHOCTH, MP00IIeM 3/1p aBOOXP AaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peaiu3alii  BO3MOXKHOCTEH Il  CaMOpa3BUTHS U
dbop MHpOBaHUS KyJIbTYPBI IMUYHOCTH, €€ 0011el 1 (PYyHKITMOHATBLHON I'p aMOTHOCTH,

BHOCUT BKJIaJ B ()OPMHPOBAHHME MBIILICHUS U TBOPYECKUX CIIOCOOHOCTEN
oOydJaronmxcs, HAaBBIKOB WX CaMOCTOATEIBHOW YUYeOHOW JCSITeTbHOCTH,
DKCIEPUMEHTATBHBIX W HCCICAOBATEIBCKAX YMEHHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MP 0(EeCCHOHATIBHOM NeITETbHOCTH;

3HAKOMHT CO CIEMU(UKOW HAYYHOTO MBIIICHUS, 3aKIaJblBA€T OCHOBBI
IIEJIOCTHOTO B3TJIs/1a HA €AMHCTBO MP UPOJIbI M UETTOBEKA, SIBJIICTCS OTBETCTBEHHBIM
3TanoM B (hOp MUP OBaAaHUU E€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yJarOIINXCS,



CocoOCTBYET (POPMHUPOBAHUIO IIECHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO -
Hay4HbIM 3HAHUSIM, K [P UP OJI€, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTUYECKOE
o0pazoBaHue 00yUYarOMIMXCS.

JlaHHbIC HaNpapiIeHUS B OOYyYEHUM XUMHUHU OOECIEeUUBAIOTCS CIEHUPUKON
COJIepaHusi y4yeOHOro mpeaMera, KOTOPBIM  SBJSIETCS  TEAaroru4ecKu
aJlanTUP OBAaHHBIM OTpakeHHEeM 0a30BOM HAYKH XUMHH Ha OTIPEAETIEHHOM dTare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00I111€eT0 00pa30BaHUs Op MEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI I€pBOHAYAIBHBIX MOHATHN XWMHH, OCHOB
HEOPTAHUYECKOM XHMHUU M HEKOTOPBIX OTHACJIbHBIX 3HAUYUMBIX MOHATHA
OpPTaHUYECKOW XUMHH.

CtpyKTypa coaepikaHus MpOorpaMMbl IO XUMUU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOI0 MojxojAa K e€ n3ydenuto. CopeprkaHue CKIaJbIBAETCS U3 CUCTEMBI
MOHATHUIA 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TTIOHATHHA O XUMUYECKON
peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPTaHW30BaHbBI TO  IIP UHITUITY
MOCJIEIOBATENIBHOTO P a3BUTHUSI 3HAHUIN HA OCHOBE T€OP ETUYECKUX TP €ICTABIICHUI
Pa3HOTO yPOBHII:

— aTOMHO-MOJIEKYJIIPHOTO Y4YEHHUS KaK OCHOBBI BCErO €CTECTBO3HAHMUS,

— [lepuonnueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMWY,

— YYE€HHUS O CTPOECHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpEACTaBICHUH 00 DJIEKTPOJIUTUYECKOW JTUCCONMAIIMNA BEIIECTB B
pacTtBopax.

Teopernyeckre 3HAHUS PacCMATPUBAIOTCS HA OCHOBE HSMITUPUYECKU
MOJTYYCHHBIX U OCMBICTIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT O/THOTO
YPOBHS K JIp yTOMY, BBITIOHSIS PYHKITMN 00BSICHEHUS M TP OTHO3UPOBAHKS CBOCTB,
CTPOEHUS U BO3MOKHOCTEW P AKTUYECKOTO TP UMEHEHUS Y T10 Ty YEHUS U3y YaEMbIX
BCIILIECTB.

OcBoeHHME TMpoOTpaMMbl 10 XHMHH CIIOCOOCTByeT  (hOpMHPOBAHHIO
P €JICTABIIEHNS O XUMUYECKOW COCTABJIAIOIIEH HAYYHOW Kap TUHBI MUPa B JIOTHUKE
€€ CHCTEMHOM Mp UP OJIbl, IECHHOCTHOT'O OTHOILIEHUS] K HAY YHOMY 3HaHUIO K METOJIaM
Mo3HaHMs B Hayke. M3ydyeHHe XMMHH MPOUCXOINUT C MPHUBJICYEHUEM 3 HAHUN M3
paHee U3YYEeHHBIX y4eOHBIX MpeameToB: « Okp yxkarouuii Mmup», «buomorus. 5-7
KJ1accb» U «Pusuka. 7 Kinacey.

[Ipy wu3ydeHHH XUMHUHA TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWA OCHOB
XUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKOU
JeATeIbHOCTH YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1a4a
y4eOHOTO Mp eaMeTa COCTOUT B (POp MUPOBAHUH CUCTEMbI XUMHY €CKUX 3HAHUN —
Ba)KHEUITNX (PaKTOB, MOHATUMN, 3aKOHOB U TEOP ETHUECKUX TOJI0KEHUH, TOCTY TTHBIX
00001IeHN T MUP OBO33PEHYECKOTO XapaKTepa, sA3bIka HAyKH, B MPHUOOIIEHUH K



Hay4YHBIM METOJaM IMO3HAHUS NP U U3yYCHUH BEIIECTB M XMMHYECCKHUX P ECaKIIUi, B
(dhop MHpPOBAHUH K P a3BUTUH MIO3HABATEIIPHBIX YMEHUH M UX TIP UMEHEHHH B y4eOHO-
MO3HABATENFHOM M y4eOHO-UCCIIEN0BATENHCKOM AEITETbHOCTH, OCBOSHHUH TIP aBUIT
6e3omacHOro oOpaIieHus ¢ BEIIECTBAMH B MIOBCEIHEBHOM JKU3HH.

[Ipu n3yueHnr XMMUU Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHMsI BAKHOE
3Ha4YeHHe MPUoOpeNnu TaKue 1eNu, KakK:

— (¢$opMHpOBaHUE HWHTEIJICKTyallbHO PAa3BUTONW JHUYHOCTH, TOTOBOW K
caM000pa30BaHMIO, COTPYIHHUYCCTBY, CAMOCTOSTEIIBHOMY TP MHATHIO P CIICHHA,
CIIOCOOHOM aanTUPOBATHCSA K OBICTPO MEHSIOIITUMCS yCIIOBUSAM KU3HH,

—  HampamlIeHHOCTh OOyYeHHs] Ha CHUCTEMaTHYeCKOe MpHOOIICHNE
oOyJaronmxcs K CaMOCTOSITEIHLHOW IMO3HABATEIILHOW JCITEIbHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (JOPMHUPYIOIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCciIoBuUH, CIIOCOOCTBYIOIIUX TP HOOPETEHUIO 00y YarOIIMUCS
OTIBITa Pa3HOOOPA3HOHN JEATEILHOCTH, MO3HAHUS M CaMOITO3HAHWS, KITIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINH), MMECIOIIMX YHUBEPCAIBHOC 3HAUCHUE IS
Pa3IUIHBIX BUJIOB JACSITCIBHOCTH;

— ((dopmupoBanrue oOmed (YHKIMOHAIBHOW M  €CTECTBEHHO-HAYy4YHOU
IPAMOTHOCTH, B TOM YHCIE€ YMEHUH OOBSCHATh M OICHUBATH SIBICHUS
OKP Y KaloIlero MUpa, MCIIOIb3Yysl 3HAHUS W OIBIT, TOJYUYCHHBIC MPU H3Y4CHUH
XUMUH, TIP IMEHSATD UX TP U P CIICHUH P 00JIEM B IIOBCEHEBHOM )KM3HHU U TP YIOBOKH
e TEIIbHOCTH;

— ¢opmHupoBaHHE y OOydYaIONWMXCS T'yMAaHHCTHYCCKHX OTHOIICHUA,
NMOHUMAHHUS [EHHOCTU XWMUYECKUX 3HAHUW IS BBIPAOOTKH HKOJIOTHUECKU
11eIeCO00pa3HOTO TOBEACHUS B OBITY M TPYJIOBOM JCATEIBHOCTH B IIENSX
COXpaHEHUSI CBOET0 3/I0POBbSI M OKP Y>KAIOIICH NP UP OJTHOU CP €IIbI;

— pa3BUTHE MOTHBAIIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHUIO HAa OCHOBE YCBOCHHSA OOIIEYEIIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY NP OQUIISI U HATIP aBICHHOCTU JaJIbHEHIIIEro
00ydJeHwus.

OO611ee yncno 4acoB, OTBEAEHHBIX I M3y4UEHHUS XUIMHUH Ha YPOBHE OCHOBHOTO
obmmero o6pa3oBanus, coctaBisier 136 gacoB: B 8§ kiacce — 68 dacoB (2 yaca B
Hezenmo), B 9 kmacce — 68 yacoB (2 gaca B HEICIIO).



COAEPXAHUME OBYYEHUA

8 KJIACC

IlepBoHaYaJbHbIe XUMHYECKHE TOHATHS

IIpeamer xumun. Ponb XumMuu B JKU3HU 4elIOBEKa. XUMUSA B CUCTEME HAyYK.
Tema wm BemectBa. PU3MYECKUME CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BeniectB. [loHsATHE O METOAAaX MO3HAHUSA B XMMHHU. UHCThIE BEIECTBA U CMECH.
CnocoObI pa3ieeHust CMECEH.

ATOMBI ¥ MOJEKYJbl. XUMUYECKHE 3JI€MEHTbl. CHUMBOJBI XHUMHYECKHX
a51eMeHTOB. [IpocCThI€ U CII0KHBIE BElECTBA. ATOMHO -MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas popmyia. BareHTHOCTh aTOMOB XMIMHYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENbHAS
MoJIeKyIsipHas Macca. MaccoBas 10JIs1 XMMHUYECKOTO AJIEMEHTA B COCIUHEHUM.

KonunuectBo Bemecrsa. Monbs. MonsipHas macca. B3anMoCBs3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYpPHBIX €AMHHUIl BemlectBa. Pacuérsl mo dopmynam
XUMUYECKUX COECTUHEHUI.

du3znyecKue 1 XUMUYECKUE SBJIICHUA. X UMUUYECKasl pEaKUUs U €€ P U3HAKU.
3aKOH COXpaHEHHsI MacChl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX P EaKIUil (COeINHEHNUS, Pa3I0KEHHs, 3aMEIIEHNs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUUYECKOH MOCY 0, nMpaBuiamMu paboThl B J1aOOpaTOpUM U
npuéMamu oOpaIieHus ¢ 1abopaTOpHBIM 0OOPYIOBAHUEM, U3YUEHUE U OMUCAHUE
(¢u3NuecKuxX CBOMCTB 00pa3loB HEOPTAHUYECKUX BEIIECTB, HaOJIIOACHUE
¢usnueckux (IUIaBJIE€HUE BOCKA, TasHUE JbJa, pacCTUpaHUE caxapa B CTYIIKE,
KUAIIEHUE W KOHACHCAIUS BOJIbI) U XUMUYECKMX (TOPEHUE CBEYH, ITPOKAJIMBAHUE
MEIHOM Mp OBOJIOKH, B3aUMOJIEUCTBUE MEJIa C KMCIOTOM) SABIEHUM, HAOII0/IEeHUE U
ONMCAaHUE MPHU3HAKOB NMPOTEKAHUSI XUMHUYECKUX peakuuid (pas3jiokeHue caxapa,
B3aUMO/JICUCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3yioxKeHUe ruap OKcuaa
menu (II) mpu HarpeBaHuu, B3aUMOJIEUCTBUE Kelie3a ¢ pacTBopoM cosin meau (1),
U3Yy4€HHE COCOO0B pa3/eNieHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTP OBaHUE,
BbITIap UBAaHUE, JUCTUILIIALIMS, XpOoMaTorpadus, p OBEACHUE OUUCTKHA OBAPEHHON
cojii, HaONIOJeHHWEe U  OINMCAHUE PE3yJbTaTOB MPOBEIACHUS  OIbITA,
WITIOCTPUPYIOIIET0 3aKOH COXPAaHEHMsI MAaccChl, CO3JaHUE MOJEIEN MOJIEKYJI
(rap ocTep KHEBBIX ).

Ba:xHeiiliune npeacraBuTe/] M HEOPraHNYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — anemMeHT u mpoctoe
BenecTBo. HaxoskleHue kucinopoja B Hpupoje, (PU3UUYecKMe M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenue kuciaopona. CrocoOsl
NOJIy4eHHUs KUCIopoAa B Jiaboparopuv W MPOMBIIUIEHHOCTH. KpyroBopot
Kucinopoja B mpupojae. O30H — ajanoTp OnHast MOAUPHUKALIMS KUCIOP OJ1a.



TernoBoit AhdEeKT XUMUYECKOU peakiuu, TePMOXUMHUYECKUE yPaBHEHUS,
DK30- U HHAOTEPMHUUYECKUE pEAKIUU. TOIIMBO: YroJib U METaH. 3arpsa3HCHHUE
BO3JyXa, yCWIEHHE ap HUKOBOTO 3¢ eKTa, pa3pyLUeHue 030HOBOTO CIIOS.

Boaopon —aneMeHT u rp octoe BemecTso. Haxoxaenue Bogopoaa B p UpOJIE,
bu3nYecKre 1 XUMHUYECKUE CBOMCTBA, TP UMEHEHUE, CIIOCOObI MOTy4YeHust. KUCIoTs
U COJIU.

Monsip bl 00bEM ra3oB. Pacuérsl M0 XMMUYECKUM YP aBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma kak pactBoputelb. PacTBopbL
HachbllieHHble M1 HEHACBHIIIEHHBIE PAaCTBOPHL. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas 10151 BEIeCcTBa B pacTBope. XMMHUUYECKHUE CBOMCTBA BObl. OCHOBaHUSI.
Posib pacTBOpOB B MPUPOJIE U B )KU3HU YeIOBEeKa. KpyroBopoT BoJbI B TP UPOJIE.
3arps3HeHue npupoaHbIX BoJ. OXpaHa U OUUCTKA MPUP OJHBIX BOJ.

Knaccudukanus nHeopranuueckux coenuHeHuil. Oxcuanl. Knaccudukarms
OKCH/IOB:  cojieoOpasytomue (OCHOBHbIE, KHUCIOTHBIE, aM@oTepHbIE) U
HeconeoOpazyromue. Homenknatypa okxcuaoB. Duznmyeckue M XUMHUECKHE
CBOMCTBA OKCUJIOB. [1oiyueHne OKCUIOB.

OcnoBanus. Knaccudukanusi ocHOBaHML: WHIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiatypa ocHoBaHui. Du3nyeckne U XUMHAYECKUE CBOMCTBA
ocHOBaHuM. [lonyueHne 0oCHOBaHHUM.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucinot. @usznueckue u
XUMH4YecKue cBoMcTBa KuciaoT. Psig aktmBHoct MertayuioB H. H. bekerosa.
[TosryyeHne Kucnor.

Conu. Homenknatypa cosieil. @U3n4ecKue U XUMUYECKHE CBOMCTBA COJICHL.
[Tony4denue coen.

I'eneTnyeckas CBsi3b MEXKY KJacCaMH HEOPTAaHUYECKUX COCTUHCHUIA.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE OTIp €JI€JIEHUE COJEP )KAHUS KUCIIOP 0/1a B BO3AYyX€, MOy YEHHE,
coOupaHue, pacro3HaBaHWE W H3YyYCHHE CBOMCTB KHUCIOpPOJa, HAOIIO/ICHHE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHUS U
TP €Kp allleHusI TopeHus (ToXKapa), 03HaKOMJIEHHE C 00pa3IiaMu OKCH0B U OTTUCAHHE
UX CBOWCTB, MOJy4YeHHe, cOOMpaHue, pacro3HaBaHWE W W3yYCHHE CBOWCTB
BOJI0poJia (Top eHue), B3auMoeicTere Bojiopoaa ¢ okcuaoM meau (II) (Bo3moxHO
UCMOJIb30BaHKE BUIEOMATEPUAIOB), HAOTIOIeHIE 00 a3110B BEIECTB KOJIMYECTBOM
1 ™Monb, uccleqoBaHUE OCOOCHHOCTEH pPAacTBOPEHMSI BEIIECTB C Pa3JIMUHOU
P aCTBOPUMOCTBIO, IIP UTOTOBJICHUE PACTBOPOB C ONP EACTEHHON MAaCCOBOM J10JIEN
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C METaJUIaMHU (HATPUEM H
KaJibllieM) (BO3MOKHO MCHOJIb30BAHUE BHJIEOMATEPHUATIOB), MCCIEIOBaHUE
00p a3110B HEOPTAHNYECKUX BEIIECTB P a3IMYHBIX KIIACCOB, HAOIOICHNE N3MECHEHHS
OKp aCK{ UHJIMKATOPOB B pACTBOPAX KUCIIOT H LIEIIOYEHN, U3y YECHUE B3aUMOIECUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJNIaMU, P €aKLUi
HEUTp AJIN3aliM, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHW, BBITECHEHHE OJHOIO
MeETaJl1a Ip yTUM U3 P acTBOPA COJIH, P CILIEHUE IKCIIEP UMEHTAJIbHBIX 3a71a4 110 TEME
«BaxHenmue kiaccsl HEOPTaHUYECKUX COCAUHEHUI.

Iepnognueckuit 3axkoH u Ilepuoamyeckasi cucreMa XHMMHYECKHX
yiemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHUMHYECKAS] CBS3b.
OKHMCINTENIBbHO-BOCCTAHOBUTEIbHbBIC PeAKIUHN

[lepBbie MOMBITKM KiIacCUPUKALMU XUMHUYECKHX 37eMeHTOB. [lonsTHe o
rpyNmax CXOJHBIX 3JIEMEHTOB (LIEIOYHBIE M IIEIOYHO3EMEIbHbBIE METaJUIbI,
rajoreHbl, THEP THbIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCHIIbI
Y TUAP OKCUIBI.

ITepunonunyeckuii 3akoH. Ilepnonnyeckas cucremMa XuMUIECKUX 3J1EMEHTOB /1.
N. Menneneesa. Kop otkonepuoHas u giuHHonepruoaHas popmsl [lepuognueckoit
CUCTEMBbI XMMH4YeCKHUX 3yiemeHToB /[[. M. MenneneeBa. Ilepuoasl n rpymsl
@U3NYECKUI CMBICI TIOP SIAKOBOTO HOMEPA, HOMEP OB IIEP M01a U TP YIIIIBI 3JIEMEHTA.

Ctpoenue atomoB. CocraB aTOMHBIX sijiep. M3otonbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0OYeK AaTOMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckon cucrembl [l. M. Mengeneea. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuro B [lepnoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUs pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJJTMYECKUX U HEMETAIIIMYECKUX CBOMCTB MO TPYIIAM U MEP UOAAM.

3Hauenue [lepuoanueckoro 3axkoHa u [lep noTHUECKO M CUCTEMBI X UMWY €CKHX
AJIEMEHTOB UL pa3BUTUA Haykd W mpaktukd. J[. M. MenaeneeB — y4d€HbIM U
rpaKIaHUH.

Xumudeckass cBs3b. KoBanieHTHas (TOJIsipHAsT W HETOJSPHAas) CBSI3b.
DJIEKTP OOTP ULIATENBHOCTh XUMHUYECKHUX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenienb  okuciieHus.  OKHCIWUTENBHO-BOCCTAHOBUTENBHBIE P E€aKLIWW.
[Ipouecchl OKUCIEHUSI U BOCCTAHOBIEHUSI. OKUCIUTENH U BOCCTAHOBUTEH.

Xumuueckuil IKCnepumenm:

H3yueHrue oOpa3IoB BEIECTB METAJIOB U HEMETAaJJIOB, B3aWMOJCHCTBUE
THIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT M IIENOYEH, NPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX P EaKIMU
(ropeHue, p eaKkIuy pa3a0KEeHHsI, COSTUHEHUS ).

Meosicnpeomemmnbwie ceasu

Peanuzanus MeXnpenMeTHbIX CBA3€W MPU M3YYEHUH XUMHUU B § Kiacce
OCYILECTBIISIETCSI 4Yepe3 HCMOJIb30BaHME KaK OOIUX eCTeCTBEHHO-HAyYHBIX
IOHSATHN, TaK U IOHATHM, SIBIISIIOIIMUXCS CUCTEMHBIMU JUUISL OTAEIBHBIX TP €IMETOB
€CTECTBEHHO-HAaYYHOTO [UKJIA.



OO6urue ecTecTBEHHO-HAYUHbIE MOHITHS: HAy4YHbIN (aKT, TUNOTE3a, TEOPUS,
3aKOH, aHaju3, CHUHTE3, KiIacCu(puKalus, MNePpUOJAUYHOCTb, HAOIIOACHYE,
DKCIIEP UMEHT, MOJEIUP OBAHHUE, U3MEP EHUE, MOJENb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTP OH, HOH, HY KJIHU, ©30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsj, BELIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIeCTBa, ra3, (U3UYECKUE BEJIWYUHBI, EAUHUIIBI
U3MEp EHMSI, KOCMOC, IUTaHETBI, 3BE3 161, COJIHIIE.

buonorus: dorocuntes, npixanue, buocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEp ajlbl, TOPHBIE TOPOJIbI, T0JIE3HbIE
VCKOIIAEMBIE, TOILUIMBO, BOJIHBIE PECYP ChI.

9 KUIIACC

BemecTBo 1 XMMHYecKasi peaKkuus

ITepunonunyeckuii 3akoH. Ilepnonnyeckas cucremMa XuMUIECKUX 3J1EMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOICTB
XAMHMYECKHUX 3JIEMEHTOB MEP BBIX TP EX IEP HOA OB, KAJIHSL, KaJIbLUS U UX COETUHEHUN
B COOTBETCTBMM C TIOJIOKEHHEM »3JIEMEHTOB B llepuoaudeckoil cucreme u
CTpOEHUEM HX aTOMOB.

CtpoeHue BemecTBa: BUAbI XMMUYECKOW CBS3U. THIBI KPHUCTAJITUYECKHX
pEeETOK, 3aBUCUMOCTb CBOKMCTB BEUIECTBA OT TUIIA KPHUCTAJINYECKOM P CIIETKU U
BHUJa XUMHUYECKOMN CBSI3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PAa3jMYHbIM KJIAaccaM HEOPTaHUYECKHUX
COEIMHEHH, TEHETUYECKAs CBA3b HEOP TAHUYECKUX BEILIECTB.

Knaccudukanys XuMUIecKUX p €aKI|il 0 pa3IMYHBIM P U3HAKaM (TI0 YUCTY
¥ COCTaBy YYacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IO
W3MEHEHHUIO CTENEHEeW OKHUCIICHUS XMMUYECKUX DJIEMEHTOB, 10 00paTUMOCTH, TI0
Y4acCTHUIO KaTaau3aTopa). IK30- U SHAOTEP MUUECKHUE P €AKIH, TEP MOXUMUYECKHE
YPaBHEHHUS.

[TorsiTHE O CKOPOCTHM XHMHYECKOW peakmuu. [loHatre 00 0OpaTUMBIX M
HEOOp aTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe 0 TOMOTEHHBIX U T€Tep OT€HHBIX
peakuusax. [lonstre o katanusze. [losTHE 0 XUMUUECKOM paBHOBECHU. DAKTOPBI,
BIIMSIIOIME HA CKOPOCTh XMMHUYECKOM PEaKIUU M II0JIOKEHHE XHUMHUYECKOIO
paBHOBECHS.

OKHCITUTENHHO-BOCCTAHOBUTENIBHBIE ~ pEAKIMM, JJICKTPOHHBIN  OalaHc
OKUCJIIUTEIbHO-BOCCTAHOBUTENBbHOW  peakuuu.  CocraBieHue  ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~PEAKIMA C  HMCHOJB30BAHHEM  METONA
AIICKTP OHHOTO OajaHca.



Teopust JIEKTP OMTUTUUECKON TUCCOLMALIMH. DIIEKTP OJIUTHI M HEAJIIEKTP OJIUTHL.
Katronsl, annoHnsl. MexaHW3M JUCCOLIMALIMKA BEIIECTB C Pa3JMYHBIMUA BUIAMU
xuMuueckoi cBsa3u. Crenens nqucconuari. CWibHbBIC U C1a0ble AJEKTP OJTUTHI.

Peakiiiu HOHHOTO 0OMEHa. Y CII0BUS P OTEKAHUS P €aKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKPAlIEHHBbIE WOHHBIE ypaBHEHHs peakinuil. (CBOWCTBA KHCIIOT,
OCHOBaHUU U COJIEW B CBETE NP €JICTABIECHUHN 00 31EKTP OJIUTUYECKOU TUCCOLHAIIM.
KauectBeHHbIE peakiuy Ha HOHBIL. [IOHSITHE O TUIp OJIU3€E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KpPHCTAJUIMYECKUX PEIETOK HEOP raHUYECKUX
BEIIECTB — METAJUIOB MU HeMeTajloB (rpadura W anmasza), CIOKHBIX BEILECTB
(XJI0pUaa HATPHSL ), UCCIIEIOBAHNE 3aBUCUMOCTH CKOP OCT XUMUYECKOM P €aKI[1y OT
BO3JCICTBUSI  pa3iUyHbIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTP OMPOBOJIHOCTH
PacTBOPOB BEILIECTB, POIIECCa JUCCOLMAIINN KUCIIOT, LIEN04YeH U cosiel (BO3MOXKHO
UCMOJIb30BaHUE BUAECO MaTepHasoOB), MPOBEIECHUE OMbBITOB, WILIIOCTPUPYIOIIMX
NpU3HAKK TPOTEKAaHUsA peakiuidi HOHHOro oOmeHa (oOpa3oBaHue Ocajxa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WLIIOCTPHUPYIOMIMX TP UMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TOpeHue, peaklud pa3oKeHus,
COCMHEHMs), pPAacClO3HABaHUE HEOPTaHMYECKMX BEIIECTB C  MOMOIIBIO
Ka4eCTBEHHBIX PEaKIMi Ha MOHBI, P EIICHUE SKCIIEP UMEHTAJILHBIX 3aja4.

HemeTanibl 1 MX cOeIMHEHN S

OOmas xapakTepucThka TajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTereHn okuciaeHusi. CTpoeHue U (U3NUecKre CBOMCTBA IMPOCTHIX
BEIIECTB — raJloreHoB. X MMUUECKHE CBOMCTBA Ha TP UMEP € XJ10pa (B3auMOICHCTBHE
C MeETajjaMH, HeMeTaJulaMH, 1ienodamu). XjaopoBojopoa. ComnsgHas KHCIOTa,
XUMHAYECKHE CBOWCTBA, IIOJIyYEHHE, MpuMEHeHue. JlelctBue xJyiopa u
XJIOPOBOJOPO/Ia HA Op TAHU3M Y€eI0BeKa. BajkHeNIne X I0pHUIbl M MX HAXO0XKIECHUE B
P UP OJI€.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmber. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIE CTerneHn okucieHus. CTpoeHne u Qu3ndecKue CBOKCTBA
P OCTBIX BEIIECTB — KUCIOPOJIa M CEPbI. AJIITOTPOITHBIE MOAU(DUKAIIMHI KUCIOPOa
U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTpOEHHUE, (PU3UUECKUE U
XUMHYECKHE CBOMCTBA. OKCUABI CEPbI KaK MPEICTaBUTENN KUCIOTHBIX OKCHUIOB.
CepHas kucinoTa, GU3UIeCKre 1 XUMHYECKUE CBOMCTBA (0OIITHE KaK P €CTaBUTENIS
Kjacca KUCIOT M cnenuduueckre). XUMUYIECKUE P EaKI|H, JeKaIlue B OCHOBE
P OMBIIIICHHOTO Crioco0a MOJIydeHUs CepHOM KHCIOTHL. [IpumeHeHue cepHOM
kucinoTel. CONMM CepHOM KHUCIOTHI, KAaueCTBEHHAsh peakius Ha Cyiab(]aT-uoH.
Haxoxnenune cepbl M €€ COCOAUHEHUHA B MPUPOJE. XUMHUUECKOE 3arps3HCHUE
OKp Yy Karouiel cpelnbl COCIUHEHUAMHU Cepbl (KUCIOTHBIE HOXKAHU, 3arpsi3HEHUE
BO3JyXa U BOJOEMOB), CIOCOOBI €ro Mp eA0TBP AlLEHHUS.



OO6uras xapakrepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKHUCIEHUS. A30T, pacnpOCTpaHEHUE B P UPOJIE,
dusnueckue u XuMuieckue coiicrea. Kpyrosoporazora B npup oge. AMMHUaKk, ero
du3nuecKkue 1 XUMUYECKHE CBOMCTBA, OJIyUYeHHE U Iip uMeHeHne. Coin aMMOHYS,
uX (PU3NYECKUE U XMMHYECKUE CBOMCTBA, Mp uMeHeHne. KauecTBeHHas p eakius Ha
MOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJIyudeHHue, (PU3NYECKUe U XMMHUYECKUE
cBOMcTBa (00IIME Kak NPEACTaBUTENS Kiacca KUCIOT U  CleUu(pUUECKHE).
Hcnonb30BaHuE HUTPATOB U COJIEN aMMOHHUS B KAY€ECTBE MUHEP AJIbHBIX Y 100D CHUIA.
XHUMHUECKOE 3arp I3HEHUE OKPYKAIOUIEH Cpe/ibl COEIMHEHUSIMU a30Ta (KUCIOTHbIE
O, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJ0EMOB). Docdop, ammoTpornHsie
moaudukaimu ocdopa, puznueckue U xumudeckue cBorictra. Okeun docdopa
(V) u dochopnas kucnora, GU3NIEeCKUe U XUMHUUYECKHE CBOWCTBA, MOJTyYCHUE.
Hcnonbs3oBanue pochaTtoB B KauecTBE MUHEP AJIBHBIX Y100P CHUI.

O6mras xapakrepuctuka 31emMeHToB [VA-rpymnmbsl. OcoO€HHOCTH CTpOeHUs
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIEHUS. YTIEPO1, aJUIOTPOITHBIE MOAU(PUKAIIH,
pacnpocTpaHeHHe B Ip upoje, PU3NYECKUe U XUMUYECKHE CBOMCTBA. A JIcop O1us.
Kpyrosopor yrinepona B mnpupoge. Oxcuabl yriaepoaa, X (U3UUECKHE U
XUMHUYECKAE CBOWCTBA, JCHCTBME HA JKUBBIE OPTAaHU3MBI, IOJYYCHUE U
pUMEHEHUE. DKOJIOTHUECKHUE M 00IeMBbl, CBsI3aHHBIE ¢ OKCHIoM yriepoma (IV),
runoTe3a T00aJbHOrO MOTEIJICHUSI KiIuMaTta, NnapHUKOBbIA dDdekt. YrosbHas
KACIOTa U €€ CONM, UX (PU3MYECKHe W XUMHUECKHE CBOWCTBA, MOJTYyUYCHHE U
npuMmenenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBanue
KapOOHATOB B OBITY, MEAUIIMHE, NP OMBIILIIEHHOCTH U CETbCKOM XO35MCTBE.

[TepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COETMHEHMSIX
yriepojia(MeTaH, 3TaH, STUIEH, alleTUJIeH, ITaHOJI, TJIULEpP UH, YKCyCHasl KUCIIOTa).
[IpuponHble HCTOYHUKM YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, He(Tb),
OPOJYKTHI UX TiepepadoTku (OEH3MH), UX POJb B OBITY U MPOMBIIIICHHOCTHU.
[TonsiTe 0 OMOTOTrUYECKH BayKHBIX BEILIECTBAX: KHUPaxX, OeNKax, yriaeBojax — 1 ux
pojiin B OKM3HM 4UeloBeKa. MarepuaibHOE €IUHCTBO OpPTaHUYECKHX U
HEOPTaHUYECKUX COEIMHEHH.

Kpemnawuii, ero ¢usmvyeckne W XUMHYECKHE CBOWCTBA, IOJIy4YeHHE U
np umeHenue. CoennHeHust Kp eMHUs B ip up oxe. O011ve np ecraBieHus 00 oKcuse
kpemuus (IV) u kpemuueBoit kuciote. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
[P OMBIIUICHHOCTH. BakHeiline cTpouTeNnbHbIE MaTep Uajibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, keme300eToH. IIpobremMbl 0e30mMacHOTO  HMCHOJIBL30BaHUSA
CTPOUTENIbHBIX MAaTEPHUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3yuyeHne oOpasloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
Ip OBEZICHUE KAaUECTBEHHBIX P EaKIUN Ha XJIOPU/-UOHBI U HAOIIOACHNE TP N3HAKOB



WX TPOTEKAHUsS, OMbBITHI, OTpaXarlme (PU3NIECKUE U XUMUYECKHUE CBOMCTBA
rajlor€HOB U WX COEAWHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEP UAJIOB),
03HaKOMJIEHHE C 00pa3iamMu XJI0pUI0B (FaJIOTeHUI0B ), 03HAKOMJICHHUE C 00 a3iaMu
cepbl U €€ COCMUHEHUSAMHU (BO3MOKHO HCIIOJb30BAHUE BUIACOMATEP UAIOB),
HaOJII0/IeHUE Mp ollecca 0OYTIIMBaHUA caxapa Mo/ IEUCTBUEM KOHIICHTP UPOBaHHOM
CEpHOM KUCIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHOM cep HOM KUCIIOTHI,
P OBEJICHUE KAaUECTBEHHOM p €aKIuu Ha CYJIb(aT-uOH U HAOII0/ICHHUE TP U3HAKA €&
MpOTEeKaHUsl, O3HAKOMJIEHHE ¢ (PU3NUECKUMHU CBOMCTBaMU a30Ta, ochopa u ux
COCIMHEHMM (BO3MO>KHO MCMOJIL30BAaHUE BUICOMATEPHUAJIOB), 00pa3IiaMu a30THBIX
U PpocPopHBIX yA0OpEeHHUIA, TOTyUdeHre, cOONpaHue, pacrno3HaBaHuEe U U3ydYeHHUEe
CBOMCTB aMMHaKa, MPOBEJICHUE KAYECTBEHHBIX pPEAKIIMA HA HOH aMMOHHUS U
dochat-uoH W H3yUYEHHE TPHU3HAKOB UX TMPOTEKAHMS, B3aWMO/ICHCTBUEC
KOHIICHTP UPOBAHHON a30THOW KHCIOTHI C MeNbI0 (BO3MOKHO HCIOJIb30BAaHHUE
BHUJICOMATEP UAJTIOB), M3YUYCHHE MOJENEeH KpUCTAJIMUYECKUX peneEToK aimMasa,
rpadura, ¢yiiepeHa, 03HAKOMJIGHUE C TPOIECCOM aJICOP O PacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIE€M W YCTPOWCTBOM MpOTHBOrasa, MOJIyUYEHUE,
coOup aHue, pacro3HaBaHUe U U3YUYCHHE CBOMCTB YTJICKUCIIOTO ra3a, Ip OBECHUE
Ka4EeCTBEHHBIX P EaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI M 3y4YEHHUE TP H3HAKOB MX
MPOTEKAHUsA, O3HAKOMJICHHE C TMPOJYKIMEH CUJIMKATHOW TP OMBIIUICHHOCTH,
pelIeHne AKCIEP UMEHTAJIBHBIX 3a/1ay Mo TeMe «BajkHeWllne HeMEeTaJUlbl U UX
COCTUHEHUS .

MeTtaJJibl M MX COETUHEHNS

OO0mas XxapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUA
ux mnonoxeHuda B llepuommueckor cucreMe XuMUYeCKux siaemeHTtoB [J[. H.
MenaeneeBa u ctpoeHus aToMoB. CTp oeHMe MeTaJu1oB. MeTannndeckas CBA3b U
METaJUIMYecKass  KpUCTaJUIMUecKass pemeErka.  DJCKTPOXUMHUYECKUH  psif
HaIp sDKCHUA MeTaaoB. OU3nyeckue 1 XMMUYECKHE CBOMCTBA MeTautoB. O01me
CocoOBI TOJy4YeHHs MeTainoB. [loHATHE O KOpPO3WHM METAII0B, OCHOBHBIC
COCOOBI 3aIMUTHI UX OT KOppo3uu. CIutaBsl (CTalb, 9yTYyH, TIOPATIOMUHUHN, OpOH3a)
U X TP UMEHEHHUE B OBITY W TP OMBIIIIIEHHOCTH.

[llenounkie MeTanbl: MOJOXEHNE B lepnoANYECKON CHUCTEME XUMUYECKUX
sanemenToB . 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOKJICHUE B TP UPOJIE.
du3rnyecKrue 1 XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpusi U Kanus). OKCUabl 1
TUJAPOKCUABI HATpUs W Kanusg. [IpuMeHeHHe IIEeTOYHBIX METAJJOB U HX
COE€IUHECHUM.

[llenouyHo3eMeNbHBIE METANIBl MAarHMd W KaJdblWW: TOJOXKEHUE B
ITepuoandeckol cucreme XxumMudeckux 3memeHToB 1. 1. Menneneesa, ctp oeHue ux
aTOMOB, HaX0XkeHHe B Mpupoie. Duzndyeckre 1 XMMUUECKHE CBOMCTBA MarHus 1



KaJIblus. BaxuHeime coemuHeHns Kaablus (OKCHT, TUIPOKCU]T, CON). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTp aHEHHUSI.

AnromuHuUii: tosioxkeHue B [lepmoauueckol cucteMe XuMUIECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHUE aToOMa, HAXOXJIEHUE B NpUpone. Pusnyeckue u
XMMHYECKHE CBOMCTBA alltoMUHUsI. AMDOTEpHbIE CBOMCTBA OKCUA U THUIP OKCHIA
aJTFOMUHUS.

Kenezo: nosoxenue B [lepuoauueckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HAXOXJIeHHE B mpupoje. Puzuyeckue u
XMMHYECKHE CBOMCTBA Kene3a. OKCUIbI, TP OKCHUIBI M coin xxene3a (1) u skenesa
(IIT), ux cocTtaB, CBOKCTBA U MOJTYYECHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C oOOpasliaMu METAJIOB M CIUIAaBOB, UX (PU3HUUYECKUMHU
CBOMCTBAMH, H3YUYECHHE PpPE3yJbTATOB KOPPO3UH  METAII0B  (BO3MOXKHO
WCIOJIb30BaHUE BUJIEOMATEPUAIOB), OCOOECHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIblUSI W HATPHUS C BOJOW (BO3MOJKHO HCIIOJIb30BAaHUE BUICOMATEPHUAJIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOW BOJIbI, IIPOLIECCA TOPEHUA KEI€3a B KUCIOPOAE
(BO3MOXHO  HCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), TMPHU3HAKOB P OTCKAHUS
Ka4EeCTBEHHBIX P €aKITUi HA MOHBI: MaTrHUSI, KaJIbITHS, aJTIOMUHUS, IIMHKA, Kene3a (11)
u xkene3a (III), menu (II), HaOmrofeHMe U OMUCaHUE TMPOIECCOB OKP AIIMBAHUA
IaMEHM HWOHAMHM HATpHs, Kalus W KaJlbluid (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEP UAJIOB), UCCIIETOBAaHNE aM(POTEPHBIX CBONCTB THAPOKCH 1A ATFOMUHIS U
U OKCHIA IMHKA, PEIICHUE PKCIIep UMEHTAJbHBIX 3a7a4u 10 TeMe «Baxkuelme
METaJJIbI ¥ UX COCTUHEHUS.

XuMHS 4 OKPYKAKIIAS cpena

BemecrBa 1 Marepuansl B OBCEAHEBHOW >KWU3HHM 4Ye€IOBeEKa. be3zomacHoe
UCMOJIb30BaHME BEIIECTB M XMMHUYECKUX peakiui B ObITy. [lepBas momois npu
XUMHUYECKUX 0KOTaxX U OTpaBJICHUAX.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOWEn cpeapl (MpeaenbHas A0y CTUMAast
KOHIIeHTp auus Bemiects, najgee — [1J1K). Poab xuMuu B p €lIeHUH KOOI MY ECKUX
npooiem.

Xumuueckuil IKCnepumenn:

n3ydeHrue 00pa3IoB MaTepHaioB (CTEKIIO, CIUIaBbl METAaJJI0B, MOJIUMEPHbIC
MaTep vajbl).

Meosicnpeomemmnbwie ceasu

Peanuzanus MeXnpenMeTHbIX CBA3€W MPU M3YYEHUH XUMUU B 9 Kiacce
OCYILECTBIISIETCSI 4Yepe3 HCMOJIb30BaHME KaK OOIUX eCTeCTBEHHO-HAyYHBIX
MOHSTUH, TaK W TOHATUMN, SIBIISTFOIIAXCSI CACTEMHBIMU JJI OTAEIBHBIX P EAMETOB
€CTECTBEHHO-HAYyYHOT'O [UKJIA.



OO0mue ecTecTBEHHO-HAYyYHBIC MOHSATHS: HAY4YHBIN (PakT, THITOTE3a, 3aKOH,
TCOpHS, aHajdWu3, CHHTE3, Kiaccudukaius, TepUOIUIHOCTh, HAOIIOCHIE,
OKCIIEPUMEHT, MOJCIIUPOBaHUE, HW3MEPEHHUEe, MOJICb, SIBJCHUE, I1ap HUKOBBIN
s deKT, TEXHOIOT U, MaTEP UaTbI.

dusnka: MaTep ust, aTOM, SJIEKTPOH, TPOTOH, HEUTP OH, HOH, HYKJTH/I, K30 TOTIBI,
paauOaKTUBHOCTb,  MOJICKYJIa,  JJICKTPHUYECKHH  3apsja, TP OBOJHUKH,
MOJTYTIPOBOJTHUKH, JUJICKTPUKHA, (OTODIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSTHUE BEIIEeCTBa, ra3, pacTBOP, PacTBOPUMOCTh, Kp HCTaJIIAYeCcKast
pemérka, CruiaBbl, (GU3UICSCKUE BEITUYHMHBI, CIUHUIIBI U3MEpEHUSA, KOCMHYECKOES
P OCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: dorocuntes, npixanue, Ouochepa, s3KOCUCTEMa, MUHEP AJTbHBIE
yI00p €HUsSI, MAKD 03JIEMEHTHI, MaKp 03JIEMEHTHI, TMTATSIbHBIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEDP aJIbl, TOPHBIE TOPOIbI, TOJIE3HBIC
WCKOTIaeMbIe, TOIIMBO, BOJIHBIC PECY P ChI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA HPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBTATbBI

JIngaHOCTHBIE pPE3yJABTAaThl OCBOCGHMS IPOTPAMMbl OCHOBHOTO OOIIIEro
00pa3oBaHUs JOCTUTAIOTCI B XO0JI¢ OOYYCHHS XMMHH B CIMHCTBE y4ECOHOU H
BOCITUTATEIIBHOM JIEITEIBHOCTH B COOTBETCTBHH C TP aTMITMOHHBIMH P OCCHHCKAMU
COITMOKYJBTYPHBIMH M JTYXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMH, TPHUHITHIMHA B
oOIiecTBe MpaBWwiaMd W HOPMaMH TOBEACHHS W CIIOCOOCTBYIOT IIpOIieccam
CaMOIIO3HaHUS, CAMOP a3BUTHS M CONMATU3AINHA 00yJarOIINXCsl.

JIudHOCTHBIE  PE3yNbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYaroIMXCA
PYKOBOJICTBOBAThCS CHCTEMOMW TMO3WUTHBHBIX IIEHHOCTHBIX OpHUEHTAIMN U
pacIIip €HUE OTBITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) mnaTpHOTHYECKOTr0 BOCIIMTAHMSA

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIHBTYPHOMY, UCTOP HIECKOMY
¥ HAyYHOMY HACJIEAHWI0, TOHUMAaHHUS 3HAYCHUS XMMHUYECKOW HAYKH B IKU3HU
COBpPEMEHHOTO 00IIecTBa, CIIOCOOHOCTH BaJIeTh JOCTOBEPHON MH(MOPMaLUen o
NEpeAOBbIX JOCTIKCHUSAX M OTKPBITHSIX MHUPOBOW M OTCUCCTBEHHOW XHUMMH,
3aMHTEP €COBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMS:

NPEICTaBICHUS O COIMAJbHBIX HOPMaxX M TpaBWiIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTA B OOIIIECTBEHHO
MOJIC3HOM, y4eOHOMCCIICA0BATEIBCKOM, TBOPUECKOH U IPYTHUX BUJIAX NS TEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JEATEIHHOCTH TMPH BBITIOJIHEHUN
y4eOHBIX, TIO3HABATENbHBIX 3a]1a4, BBIMOJHEHUH XHUMHYECKHX SKCIIEP MIMEHTOB,
CO3JIJaHUH yIEOHBIX MPOCKTOB, CTP EMJICHHUS K B3aMMOITOHIMAHUIO U B3aMMOIIOMOIITN
B TP OIIeCCE ITOW YUeOHOH e TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE ITOBEICHHUC
U TOCTYTIKH CBOMX TOBApPHIIEH C MO3WUIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBHMA IMOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHUP OBO33PEHYCCKHE TP €JICTABICHUSI O BEIIECTBE M XHUMHYECKOW P eaKIIHHy,
COOTBETCTBYIOIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTAaBIISIOIIIC
OCHOBY JIJIsl TIOHUMaHUs CYITHOCTH HAYYHOW Kap THHBI MHUpa, TP eACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS TMPHUPOMBI, B3aUMOCBS3SX YEIOBEKa C
IIP UP OTHOM CPEIO, O PO XMMHUH B TIO3HAHUM 3TUX 3aKOHOMEP HOCTEH;

M03HaBaTEIbHBIC MOTHBEI, HAIIP aBJICHHBIC HA TIOJIYYCHHUE HOBBIX 3HAHHUU TIO
XUMHH, HEOOXOJIUMBIC JUISI OOBSICHEHUS HAOJII0aeMbIX MPOIIECCOB U SIBJICHHIA,
M03HABATEIbHOM, MHPOPMAITMOHHOW W YUTATSIBCKON KYJBTYpHL, B TOM YHCIIC
HABBIKOB CaMOCTOSITCIIBHOM paboThl ¢ y4YeOHBIMH TEKCTaMH, CIIpaBOYHON



JUTEPATYypOM, JOCTYNHBIMH TEXHHUYECKUMHU CpEICTBAMU HMH(OP MAIMOHHBIX
TEXHOJIOTHii;

MHTEpeC K OOYUYEHHI0O U TMO3HAaHMIO, JIIOOO3HATENBHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa3oBaHUIO, MPOEKTHOW U  HUCCIIEI0BATENbCKON
NEeATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBIECHHOCTH U YPOBHS OOydYeHUs B
JTaJIbHEUIIIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO, YCTAHOBKHM Ha 3JI0POBBIN 00pa3 >KW3HU, OCO3HAHHUE MOCIEACTBUI U
HENP UATUE BP €IHBIX NP UBbIYEK (YIOTP €OJICHHS aJIKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTH COOJITOJIEHNs TIpaBWI 0€30MaCHOCTH TMpU OOpalieHuu ¢
XUMHUYECKUMU BEIECTBAMU B OBITY U PeajbHOM )XU3HH;

5) TpyA0BOr0 BOCIMTAHMS:

MHTEp EC K MPaKTUUECKOMY U3YyUEHHIO Mp oeccuii U Tpyaa p a3IuyHOro poja,
yBa)KCHUE K TPYAY U pe3ybTaTaM TP yI0BOU JesSTEIbHOCTH, B TOM YHCIIE HA OCHOBE
NpUMEHEHUS TPEIMETHBIX 3HAHWMM TIO0 XWUMHUHU, OCO3HAHHBIA  BBIOOD
WHAUBUIYaJIbHOM TP aeKTOPUHU P OJOJDKEHUS 00pa30BaHUs ¢ YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUH, OOLIECTBEHHBIX HHTEP ECOB U TIOTP €OHOCTEH,
yCHENIHOU Mp 0(heCCUOHAIBHOM IEATEIbHOCTU U Pa3BUTHS HEOOXOIMMBIX YMEHU,
TOTOBHOCTb a/IalTUP OBATHCS B NP 0(EeCCUOHAIBHOM Cpere;

6) K0JIOrH4YeCKOr0 BOCIIUTAHUSA:

HKOJIOTHYECKHU LIEIECO00pa3HOE OTHOIICHHUE K P UPOE KaK UICTOUYHUKY KUZHU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHHWsS, MOHMMAaHHE IIEHHOCTH 3JI0POBOTO U
O0e3omacHOTO OOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBCHHOMY
bu3NUecCKOMy M TICUXWYECKOMY 3J0pPOBbIO, OCO3HAHUE IHEHHOCTU COOJIIOACHUSA
p aBWJI 6€30MaCHOTO MOBEICHUS TP U pab0Te C BEIIECTBAMU, @ TAKKE B CUTYallUsIX,
YI'P OKAIOIINX 3/I0POBBIO U KU3HU JTIOJIEH;

CIOCOOHOCTH MPHUMEHSTh 3HAHUSA, TTOJTy4aeMble MPU U3yUCHUH XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKP YKarOIIEH TP UPOTHOU CP €0, 115 MOBBIILIECHHUS
YPOBHSI DKOJIOTUYECKOW KyJIbTyphl, OCO3HaHHsS TJIOOAJIBHOTO Xapakrepa
AKOJIOTHUYECKUX MPOOJIeM B MyTed MX PEIICHUs MOCPEICTBOM METOJ 0B XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHWKATUBHOW U COLIMAJIBHOM TP aKTHUKE.

METANPEJIMETHBIE PE3YJIbTATHBI

B cocraBe MeranmpenMeTHBIX PE3YJbTaTOB BBIACHAIOT 3HAYUMBIE IS
dbop MHpOBaHUS MUPOBO33PEHHMSI OOIIICHAYYHbIC TOHATHS (3aKOH, TEOPUS, TP UHIIMIL,
runore3a, (akr, cHCTeMa, TMPOILECC, HSKCIEPUMEHT U JAPYroe.), KOTOpble
UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX TpeaMeTax W TMO3BOJISIOT Ha
OCHOBE 3HAHHWM M3 3TUX TPeAMETOB (GOPMHUPOBATH NP €CTABICHUE O LETOCTHOM



HAaY4YHOU Kap TUHE MUpa, U YHUBEP CajlbHbIC YUeOHbIC IEUCTBUS (IT03HABATEIIbHBIE,
KOMMYHHKATUBHBIE, PETYJISTUBHBIC), KOTOPbHIC O0OECreudnBarOT (GopMHUPOBAHUEC
TOTOBHOCTU K CaMOCTOSITEILHOMY IIJIAHUP OBAHUIO U OCYIIECTBICHUIO y4ueOHOU
JeSATeIbHOCTH.

Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA

ba3oBble jornueckue 1eMCTBUA:

YMEHHUSI HCMOJb30BaTh MPHUEMBI JTOTHYECKOTO MBIIIJICHUS TPH OCBOCHUH
3HAHUHU: PACKPBIBATh CMBICT XMUMHUYECKUX IMOHATHH (BBIACIATh MX XapaKTepHbIC
NP U3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMH MOHATHSIMHU), UCTIOJIH30BATH
TOHATHUS JISI 00BSCHEHUS OTACIBHBIX (DAKTOB U SBJICHHUM, BRIOMPaTh OCHOBAHWS U
KPpUTEPUH JJIs KIIaCCH(PHUKAIIMA XUMHUYCCKHX BEIISCTB M XHMHUYECKHUX P EaKIIHH,
yCTaHABIUBATH MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTAMU H3YUCHUS,
CTP OUTH JIOTHUCCKHE PACCYKACHUS (MHIYKTUBHBIC, JETYKTUBHBIC, 10 AaHAJIOTHH),
JIe7aTh BBIBOJIBI M 3aKITIOUCHHUS

yMEHHE TPUMEHSATh B TIPOIECCe ITO3HAHUSA TMOHATHSA (IIPEIMETHBIC W
MeTaInp eAMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIIH, UCTIOJIb3yEMbIE B XUMUH,
Ip €00pa30BHIBATh IITUP OKO IMP UMEHAEMBIC B XUMUW MOJICIIbHBIC TP €ACTABICHUS —
XAMHYECKM 3HAK (CMMBOJ 3JIEMEHTA), XMMH4YECKass (Gopmylia WM ypaBHEHHE
XAMHYECKOM P eaKIuy — MPHU pelIeHUH y4eOHO-TT03HABATENBHBIX 32134, C YUETOM
OTHX MOJEIBHBIX IPEACTABICHUNA BBISBIIATh M XapaKTEPHU30BaTh CYISCTBEHHBIC
P K3HAKHU N3y9aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECCKHUX P CaKITHH,
BBISBJIATh OOIIME 3aKOHOMEPHOCTH, NPHWYUHHO-CIICACTBCHHBIC CBS3H W
IIP OTUBOP €UHS B U3yYaeMBbIX TP OIIECCaxX M SIBJICHUSX.

Ba3oBble ncciienoBaTe/ibCKHeE 1eMiCTBUA

YMEHHE HCIIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KA4€CTBE HMHCTPYyMEHTA
MO3HAHUS, @ TAK)KE B KAUECTBE OCHOBBI 1151 (DO MUPOBAHUS TUTIOTE3BI T10 MP OBEPKE
P aBUJILHOCTH BBICKA3bIBAEMBIX CYIKJICHUH;

NpUOOpETEHHE OMbITa IO TIUIAHUPOBAHWIO, OPTAaHU3ALMU U TP OBEICHHIO
YYEHUYECKHX OKCIIEPHMEHTOB, YMEHHE HaOImoaaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIIBHO TP OTHO3UPOBATH €0 P e3yabTaT, (HOPMYJIMPOBaTH 000OIICHUS H
BBIBO/IBI 110 P E3yJbTaTaM IMp OBEAEHHOTO OMbITa, HCCIENOBAHNS, COCTABISITH OTUET
0 MpojenanHoi pabore.

Pa6ora ¢ undgopmanmeii:

yMEHHE BBIOMpAaTh, AHAIM3UPOBATh W HWHTEPIIPETUPOBATh WHOOPMAIHIO
pa3IUYHBIX BUAOB U (HOPM TIp €CTABICHUS, TOJTy9aeMYI0 U3 pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XUMHYECKOTO COJEpIKAHUS, CIPaBOYHbIC
nocobusi, pecypcel MHTepHETa), KpUTUYECKH OIICHUBATh TPOTHBOPECYUBYIO U
HEOCTOBEP HY IO MH(POP MAITHIO;



YMEHHUE MPUMEHSATH Pa3JUUHbIE METO/Ibl U 3aIMPOCHl MPU MOUCKE U 0TOOpE
uHPOPMAIIMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJIsI BBITTOTHEHUSI
y4eOHBIX M MO3HABATENIbHBIX 3a7a4 OIP €ACTIEHHOTO TUIIA, P NIOOPETEHHE ObITA B
o0acTd UCMOJIB30BaHHUS HH(GOPMAIIMOHHO -KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA,
OBJIAJICHUE KYJILTYPOH aKTUBHOTO UCTIOJIH30BaHUS P a3 TMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BEIOMpPATh ONTUMAaIbHYIO (OpMY Ip e1cTaBIeHUs UHPOpMALUK U
WUTIOCTPUPOBATh peEIIaeMble 3aJlaull HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku 1 UX KOMOMHALUSIMU;

YMEHUE UCHOJIb30BaTh M AaHAJIM3UpOBaTh B Ipollecce Y4yeOHOU W
UCCIIEI0BATENbCKOM IEATENTbHOCTH MH(POPMALIMIO O BIUSHUM TP OMBIIUICHHOCTH,
CEJILCKOTO XO35MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYKaroLIEeW MpUpOIHON
Cpe/pbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE NelCTBUSI:

yYMEHHUS 3a]1aBaTh BOMPOCHI (B X0/1€ IUaiora v (MJI1) TUCKYCCUH) TI0 CYILECTBY
oOcyxmaeMol Tembl, (POpMyJUpPOBaTh CBOU MPEATO0KEHUS OTHOCHUTEIIHHO
BBITIOJTHEHUSI TIP €JI0°KEHHOM 3a1auu;

YMEHUS  TPEACTaBIATh TOJIyUEHHbIE pe3yJbTaTbl  [O3HABATEIILHOM
NEATCIIPHOCTH B YCTHBIX MW IIMChbMEHHBIX TEKCTax; JIeJdaTh IIpe3CHTAIIO
pE3yJBTAaTOB BHITIOJIHEHUS] XUMHUECKOT0 IKCIep UMeHTa (J1abopaTopHOro OMbITa,
J1a00paTopHOii paboThI IO UCCIEIOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTpPYIHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEAOBATEIbCKOM  JEATENILHOCTU TMPH  pEIICHUU
BO3HUKAIONIUX NPOOJeM Ha OCHOBE ydéra OOLIMX MHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXaeHHSI, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBDY, KOOPAMHAIIS
COBMECTHBIX JICCTBHM, OMNPEACICHUE KPUTEPUEB IO OILCHKE KadyecTsa
BBITIOJTHEHHOU pabOThI U IpyTHE).

PerynsiTuBHBIE YHHBeEpCaJbHbIe yUeOHbIE AelicTBHS:

YMEHHE CAMOCTOSITEILHO OMNpENEsATh e JeATeTbHOCTH, TUIAHUPOBATh,
OCYILECTBIISITh, KOHTP OJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATeIbHOCTD, BRIOMp aTh HanboJiee 3PPeKTUBHBIC CIIOCOOBI P eIIeHUs YICOHBIX 1
MO3HABATEIBHBIX 3a7lad, CAMOCTOSITEIbHO COCTaBISITh WM KOPPEKTUPOBATH
P EAJ0KEHHBIM AJITOPUTM JEHUCTBUM TPHU BBINOJHEHUM 3aJaHUA C YYETOM
MOJTy4YEeHHUS HOBBIX 3HAHUN 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBAX M P eEaKIMsX,
OIICHUBATh COOTBETCTBHE IMOJTYyYEHHOTO pe3yJibTaTa 3asBICHHON IIETH, YMEHHUE
UCMOJIb30BaTh M aHATU3UP OBaTh KOHTEKCTHI, TP €jIaraeMbIe B yCIIOBUH 3a1aHUH.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pPE3yJbTATOB IO OCBOCHHUIO 005S3aTETBHOTO
CoJieprKaHMsI, YCTAHOBIICHHOTO JaHHOUW denepaabHON pabodeil ImporpaMmoi,
BBIJICNISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHHUS U CIOCOOBI



NEeUCTBUN, creuuuueckue Jisi MpeaMETHON obnactu «XHUMHUS», BUIbI
JNEATEIIbHOCTH MO  IOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPHOp €TallH,
npeoOpa3z0BaHUIO U TP UMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYyaIMsIX.

K xoHiry 00y4eHus B 8 Kjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaXaTh CPOp MUP OBAHHOCTh Y OOYUAIOIMINXCSI YMEHUM:

e PACKpBIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX IMOHSITHUWA: aTOM, MOJIEKYJa,
XAMHWYECKAM JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(olHOpOMHAs M HEOTHOP OJTHAsSI ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas J0J19 XUMHUYECKOTO 2JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPUIATEIHLHOCTh, CTEIICHb
OKUCJICHUS, XUMUYECKasi peakius, KiacCuPUKamus peakiuii: peakiu
COCIUHEHUS, PEAKIMU Pas3J0KEHUs, PEaKIUU 3aMEIIEHUsl, PeaKIyn
oOMeHa, 9K30- U SHAOTEP MUUECKHUE P €aKI1H, TEITOBOM A (eKT p eakimmy,
SIP 0 aTOMa, SJICKTP OHHBIHN CJION aTOMa, aTOMHAsi OpOUTATh, P Ay C aTOMA,
XAMHUYECKAS CBSI3b, MOJISIPHAS U HEMOJISIP HAsl KOBAJICHTHAS CBSI3b, MOHHAS
CBA3b, HOH, KaTHOH, AaHHOH, pPAacTBOpP, MaccoBas JOJisI BEIIECTBa
(mporieHTHAsI KOHIIGHTPallnsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKUX TMOHATHH U
P UMEHSITh 3TU MOHSATHS MIPU ONMKMCAHUU BEUIECTB U UX TP EBP alllCHUI;

e HCIIOJBb30BaTh XUMHUYECKYIO) CHMBOJIUKY IS COCTaBICHHS (HOpMyI
BEIIECTB U YPABHEHUHA XUMHUYECKUX P CaKIIUM;

e OIpEACNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAP HBIX COCIMHEHUSIX,
CTETICHb ~ OKHCIEHHUS  DBJEMEHTOB B  OWHAapHBIX  COCIMHEHUSIX,
P MHA/IJIEKHOCTh BEILIECTB K OMPEIEIEHHOMY KJIAacCy COEAWHEHHI MO
dbopmynaM, BUJ XHMHYECKOW CBs3M (KOBAJICHTHas W WOHHAs) B
HEOPTAHUYECKUX COCTUHEHUSX;

e packpeiBath cMmbichn Ilepumommueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPHUOJUUECKON 3aBUCUMOCTH CBOWCTB
XAMHMYECKUX AJIEMEHTOB OT WX MOJ0XeHus B Ilepuoaudeckoil cucreme,
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIpHOTO Y4€HUs, 3aKoHa ABOTaapo;

e ONUCHIBATH W XapakTepu3oBaTh TabnauuHyto ¢opmy Ilepunomgudeckoii
CUCTEMbl XHMMHUYECKUX DJIIEMEHTOB: pa3jMyaTh T[OHITUS «TJIaBHAs
noarpymma (A-rpynma)» u «mobdounas noarpymmna (b-rpyrmma)y, maneie u
OOJIBIIIUE TIEPUOJbI, COOTHOCUTh O00O3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepmoanueckas cucremMa XHMHYECKUX djeMmentoB JI. W
MenpneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3ap s/ Ipa, 00111ee YHUCIIO 3TIEKTPOHOB U
pacnp eeIeHUe UX MO0 3JIEKTP OHHBIM CII0SIM);

KJaccu(UUUpOBaTh XMMUUECKHE 3JIEMEHTBI, HEOPTaHUUECKHUE BEIIECTBA,
XUMUYECKHE peaKIUM (10 YUCIY M COCTaBY yYacCTBYIOLIHUX B peEaKIUU
BEIIECTB, MO TEIIOBOMY 3 (deKTy);

XapaKTepu3oBarh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB
pa3JIMYHBIX KJIACCOB, MOITBEPKAAsi ONKUCAHUE TP UMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOLIUX XUMUYECKUX P E€aKIIHIi;

P OTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX NpPEBpAIICHUI B
pa3IUYHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTENIBHY 0 MOJIEKYJISIPHYIO U MOJISIP HYFO MaCChl BEILIECTB,
MAacCOBYIO JIOJII0O XHMHYECKOTO 3JeMeHTa 1Mo (opMmysie COCAUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOAUTE PACUETHI 110 YPABHEHHIO
XAMHUYECKOU P €aKIINH;

[P UMEHATb OCHOBHBIE OTIEp AllUM MBICITUTENbHOM 1€ TEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMAaTH3allnio, KiIacCU(PUKAIIUIO,
BBISIBIICHUE TP UYUHHO-CJICICTBEHHBIX CBSI3€M — 71 U3YUYEHHUs CBOICTB
BEIIECTB W XHMHUYECKHX pEaKIMid, E€CTECTBEHHO-HAayUHbIC METO/IbI
MO3HAHUS — HAOJIOJEHUE, U3MEpPEHHUEe, MOJETUPOBAHUE, SKCIIEP UMEHT
(peanbHBIN U MBICTIEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BaHUS X MMHUECKOU MOCY A0 1 J1a0OpaTOpHBIM
o0OpyOoBaHMEM, a TakXKe TNpaBuWiaM oOOpalieHus C BeleCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH 110 BBIIIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OTIBITOB IO MOJIYUYEHHIO U COOMP aHMIO ra3000pa3HbIX BEIIECTB
(BoJ0OpO/a M KUCIOPOJA), P UTOTOBJIEHUIO PACTBOPOB C OIp €eJIEHHOM
MAaCCOBOM JOJIEW PaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IIP OBOJIUTH
XUMHYECKUE DKCIIEPUMEHTHI M0 PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHANKATOPOB (JIakMYC, (heHO (PTajenH, METUIOPAHK
U JIpyTue).

K xonIty 00y4enus B 9 kiiacce mp eIMeTHBIE p €3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00yUaIONIUXCS YMEHUI:

PaCKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKHX TOHITHIA: XUMHYECKUNA
DJIEMEHT, aTOM, MOJICKyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CII0)KHO€ BEIIECTBO, BaJICHTHOCTh, AJICKTPOOTPHIIATEILHOCT, CTCIICHD
OKHUCIICHUS, XUMUYECKas P CaKIHs, XUMHYECKasl CBS3b, TEIUIOBOH 3pdekT
peaKkiii, MOJIb, MOJSPHBIA 00BEM, PAcTBOpP,  ODJIEKTP OJIUTHI,
HEDJICKTP OJIUTHI, DJIEKTPOJUTHYECKAs] TUCCOIMAIUS, PEaKIMu HMOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKOE€ paBHOBeCHe, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE P EaKIIUH,
OKHCIIUTENh, BOCCTAHOBUTEN b, OKUCIIEHUE U BOCCTAHOBIICHUE, AJIJIOTP OMHS,
aM(pOTEepHOCTh,  XUMHUYECKasi  CBA3b (koBaJIeHTHasi, = MOHHA,
MeTaJlIndecKas ), KpucTajuimueckas penerka, Koppo3usi METaJJIOB, CIUIaBbI,
CKOpPOCTh XUMHUYECKOW P E€AKIINH, TP EACTBHO AOIYCTUMAask KOHIEHTP alyst
ITJIK BemiecTBa;

WJTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSITUU U
MPUMEHSTh 3TU MOHSITHUS MIPU OMMCAHUU BEIIECTB U UX TP €BP All[CHUM;
HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JUISI COCTaBJIeHUA (GOpPMYyT
BEILIECTB U YPABHEHUN XUMHUYECKUX P CaAKIIUN;

OTIp €AENSATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX SJIEMEHTOB B
COCAMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTIp €IeTIEHHOMY KJIACCYy COEIMHEHMM 1o ¢opmysaMm, BUI XUMUYECKOU
CBsA3U (KOBAJICHTHAsl, WOHHAS, METAJNIMYECKas) B HEOPTaHWMYECKUX
COCIMHECHMSIX, 3ap s/ HOHA 10 XUMUYECKON dhopMyIie, XapaKTep Cpebl B
BOJIHBIX pAaCTBOPAX HEOP TAHUYECKUX COCTUHEHUM, TUIT KPUCTAJLITUIECKON
pEUIETKN KOHKP €THOT'O BEIIECTBA;

packpsiBatb cmbicn Ilepumommueckoro 3akona JI. U. MenneneeBa u
JIEMOHCTPHUPOBATh €ro IOHMMAHHWE: ONHUChIBATh W XapaKTEPHU30BaTh
TabnuuHyto Gopmy [leproanyueckoit CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB:
pa3auyarh MOHATHS «TJIaBHas moArpymnmna (A-rpynma)y U «moOodHas
noarpynmna (b-rpynma)», manpie W OOJBIIHWE TEPHOAbI, COOTHOCHTH
0003HaYCHMSI, KOTOPBIC HIMEIOTCS B ITEP MO JUIECKOM TaOJIUIIE, C YUCITOBBIMU
Xap aKTEePUCTUKAMU CTPOCHHSI aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa snapa, oOllree YHCIO0 SJIEKTPOHOB M pachpeleleHue HX TIo
AJIEKTP OHHBIM CJI05IM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaernax MajblX NEepHUOd0B U
IJ1aBHBIX TOATPYII C Y4ETOM CTPOEHUS UX aTOMOB;

KJaccu(UIMp OBaTh XMMHUYECKHE DJIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA,
XUMUYECKUE PeaKiuu (10 YUCIy M COCTaBy yYacCTBYIOIIHUX B peaKIuu
BEIIIECTB, TIO0 TEMIOBOMY 3(PeKTy, 1Mo M3MEHEHUIO CTETIEHEW OKHCIICHUS
XAMHYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIMHME U CHEUU(DUUECKHE XHUMHYECKUE
CBOMCTBA NPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAasi OINUCAHHE
NpUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHH COOTBETCTBYIOIIMX
XUMHAYECKHUX P ECAKIINM;

COCTAaBJISITb YPABHEHHS DJIEKTPOJUTHUYECKOW JUCCOLMALAA KHUCIOT,
LIEJI0YEN U COJIEN, TTOJTHBIE U COKP AIIEHHBIE YPABHEHUS P €AKLIUKA HOHHOTO



oOMeHa, ypaBHEHHUS pPEAKIUH, TOATBEPKAAOIINX CYIIeCTBOBAHUC
TCHETUYECKOM CBSI3M MEX]y BEIIECTBAMHM Pa3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX P CaKIHi
MIOCP €JICTBOM COCTABJICHHSI DJIEKTP OHHOTO OajlaHca ATUX P CaKIIHIA;

P OTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTpOCHUS,
BO3MOXHOCTH TIPOTEKAHUSA XWMHUYECKUX TPEBpAIICHHA B P a3JIMIHBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCUTEIIHHY 0 MOJISKYJISIPHYIO M MOJISIP HYFO MACChI BEIIIECTB,
MAacCCOBYIO JIOJIO XMUMHUYECKOTO 3JieMeHTa Mo (QopMylie COCTUHEHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKOU P €aKLINHU;

COOJTI0IaTh TP aBMJIA TIOJIB30BAHUS X UMUYECKO M TIOCY I0H 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXKe IpaBWia OOpalleHuss C BEIeCTBAMHU B
COOTBETCTBUM C HMHCTPYKIMSIMH I10 BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYIECKUX OITBITOB IO TIOJTYYCHHIO i COOUP aHNTO Ta3000pa3HbIX BEIISCTB
(aMMuaKa M yTJIEKHCIIOTO ra3a);

TIP OBOJIUTH P €aKIIUH, TI0ITBEP K TAFOIINE KAUSCTBECHHBIN COCTAB P a3 IMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHJ-, Op OMHI-, WOIH/I-,
kapOoHar-, gocdar-, cmIukar-, Cyiab(ar-, THAPOKCUI-UOHBI, KAaTHOHBI
aMMOHHS W HWOHBI HM3yYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHE B BOJHBIX
pacTBOpax HEOPTAaHWISCKUX BEIIECCTB;

IIP IMEHSTH OCHOBHBIE OTIEp aIlF MBICITUTEIILHOM IS TEIbHOCTH — AHAJTN3 U
CHHTE3, Cp aBHEHHUE, 000011IeHNe, CHCTEMaTH3aII1I0, BBISIBIICHHE TP MIWHHO-
CIIEJICTBEHHBIX CBSI3EH — JJIsI M3YUYEHUS] CBOMCTB BEUIECTB U XHUMHUECKUX
peaKkinii, €CTeCTBCHHO-HAy4YHBIE METOJbI II03HAHUS — HAOIIOICHNE,
U3Mep EHUE, MOJIETIUP OBAHUE, IKCIIEPp UMEHT (P €aJIbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JuieKTpoHHbIe (LU pPOBHIE)
n/n TeM NPOrpamMMbl Bcero Kourpoaeubie Tpakrueckue oOpa3oBaTte/ibHbIE PeCypPChI
padoThl padoTsbI
Paznen 1. [lepBonayajibHble XUMHUYECKHE TOHSTHSA
Xumus — BakHas 00J1acTh
11 €CTeCTBO3HAHUS U 5 ) bu6mmoreka [JOK
MPAKTUYECKON JIEATEIIBHOCTH https://m.edsoo.ru/7f41837¢
yeJioBeKa
12 BemecTBa n xXumMmdeckue 15 1 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHeiilue npeacTaBuTe M HEOPraHNYEeCKUX BellecTB
21 Boznyx. Kucnopoa. [Tonarue 6 bubnunoreka [HJOK
00 okcugax https:/m.edsoo.ru/7f41837¢
’9 Bonopon. ITonsitue o 2 1 bu6mmoreka [JOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsl. [TorsTHE 00 5 | 1 bubnuoreka HOK
OCHOBaHMUSIX https:/m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bu6mmorexa [JOK
HEOPraHUYECKUX COECIUHEHUMN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paznen 3. llepuoanuecknii 3akoH u Illepuoguyeckas cucrema xummudeckux 3jaeMeHToB . U. MenaeneeBa. CTpoeHue aToMoB.
Xumunyeckas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUU



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

[Teprnoanyeckuii 3aK0H U

31 [lepuoanueckas cucrema . bubnuoreka LJOK
' XUMHYECKUX dy1emenToB JI. U. https:/m.edsoo.ru/7f41837¢
Menneneea. CtpoeHue aroma
XuMmudeckas CBA3b.
3.2 OKHUCIUTEIBHO- 8 bubmorexa OK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTENIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

[MPOIT'PAMME



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

9 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nugpoBbIe
Ne n/n P Kontpoasnsie | Ipakruyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pasnen 1. BemecTtBo M XuMu4yeckue peakuuu
11 [ToBTOpeHwue u yriyoneHne 3HaHuI 5 1 bubnunoreka [HOK
' OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS TUCCOLIHAIIUSL. bubmmoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKLIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2. HemeTa/lsibl M HX COeIMHEHUSI
51 OO0mast XxapakTepuCTUKa XUMHUYECKUX 4 | bubmuotexa LHOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas xapakTepuCcTUKa XUMHUYECKUX
o P P . bubmnotexa IIOK
2.2 snemeHTOB VIA-rpynnel. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO6mas xapakTepucTUKa XUMUYECKUX
23 BJIGII\I;GHTO;) VA 1; nmbl. A30T, hochop u ux 7 1 buomiorexa LIOK
' Py ) ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OOmrast xapakTEepUCTUKA XUMHUYECKUX
2.4 3neliqleHT01f IVApr NIkl YTIEpOoa U 8 1 2 bu6nworexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUM U UX COCTUHEHUS
Hroro no pazneny 25



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

Pasgen 3. MeTa/iIbl M X COeAMHEHUS

bu6nuoreka IJOK
. 7 4
3.1 Obmpe cBoHCTBa MCTAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxneimme MeTaibl 1 UX COSTUHECHU S 16 https:/m. edsoo.rw7412636
Hroro no pazneny 20
Pasnen 4. XuMusi u okpy:kamonias cpeaa
41 B 3 bu6nmmoreka IJOK
. elIecTBa U MaTepHallbl B )KU3HU YEIOBEKA https:/m. edsoo.rw/7f412636
Wroro no pazneny 3
p 3 bubmuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOUYHOE IIJIAHUPOBAHHUE

8 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabneie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
I1 .P
1 PEAIMET XUMHH. FOJb XUMIH B 1 https://m.edsoo.ru/7efb3c3c
JKU3HU YelloBeKa. Tena u BemecTa
IT
2 OHATHE O METONAX MOSHAHMA B 1 https://m.edsoo.ru/91459¢9a
XUMUH
[TpakTrueckas padora Ne 1 «IIpaBuna
aboThI B TabOpaTOpuu ¥ MPUEMBI
3 P patop P 1 https://m.edsoo.ru/ab2a57cb
oOparieHus ¢ 1abopaTOpPHBIM
000pyIOBaHHEM
Yucreie BemecTBa 1 cMecu. CriocoObl
4 N 1 https://m.edsoo.ru/8dffeead
paszaeneHus cmecen
[IpakTuueckas padbora Ne 2
5 «Pa3nenenue cmecell (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHMCTKH TTOBAPEHHOU COJIH )»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHYECKHE 3JIEMEHTHI. 3HAKU
7 1 https://m.edsoo.ru/3a97f7¢e6
(CHMBOJIBI ) XUMHYECKHX JIEMEHTOB
[IpocTbie 1 COXKHBIE BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJIIPHOE YUYEHHE 1 https://m.edsoo.ru/b44at747
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
10 Xumuyeckast popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28c1
aTOMOB XMMHYECKHX 3JIEMEHTOB



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

OTHOCHUTENBbHAA aTOMHAsA Macca.

11 https://m.edsoo.ru/fac67eel
OTHOcHUTENbHAsI MOJIEKYJISIpHAS Macca
MaccoBas 10 €CKOT0

12 B ZI0JL XM r https://m.edso0.ru/95bcb8f5
DJIEMEHTA B COEAMHEHUU
KommuecTBo BemecTBa. Mob.

13 https://m.edsoo.ru/668edbda
MonsipHas macca
dusnueckre U XUMHYECKUE SIBICHU.

14 https://m.edsoo.ru/8b878fcf
XUMHYECKas peaKus
I1

15 pHHAKH H yCHOBHHu fpoTekam https://m.edso0.1ru/84214963
XUMUYECKUX PEaKIui
3aKoH COXpaHEHUS MACChl BEIIECTB.

16 https://m.edsoo.ru/aalc152d
XUMHYECKHUE YPAaBHEHUS
BrIunciaeHns KOIU4eCcTBa, MACChI

17 BELIECTBA 10 YPABHEHUIM https://m.edsoo.ru/b1656492
XUMUUYECKUX peaKIuid
Kiaccuukanus XuMiH4ecKux

18 peaxkuuii (CoequHeHUs, Pa3ioKeHHs, https://m.edsoo.ru/fe58191f
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — Y4Y€HBIIi-

19 sHIuKIonegucT. O000IIeHNE U https://m.edsoo.ru/213bbeaf
cUCTeMaTu3alusg 3HaHUU
Kontponbsnas padora Nel o teme

20 https://m.edsoo.ru/cc95e5ed
«BelecTBa 1 XUMHYECKUE PEAKLIU»
Bo3nyx — cmech razos. CocraB

21 Bo3ayxa. Kucnopog — anemeHT u https://m.edsoo.ru/23731 5¢cf

IIPpOCTOEC BEIIECTBO. O3on



https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf

22

dusnueckne 1 XUMHUECKUE CBOMCTBA
KHCIOpoa (peakiuu OKUCICHUS,
ropenue). [TorsTue 06 okcumax

https://m.edsoo.ru/67245d2f

23

Crioco0bl TOTyYeHH s KHCIIOpO/ia B
1a00paTOpPUU U MPOMBIIUIEHHOCTH.
[Ipumenenue kucaopoaa

https://m.eds00.1u/896247cb

24

TennoBoii a¢pdext xumMuyeckoit
peaxknu, MOHSITUE O
TEPMOXMMHUYECKOM YPaBHEHUH, DK30-
U DHI0TEPMHUECKUX PEAKIUAX

https://m.edsoo.ru/4d71febb

25

TonnuBo (HedTh, yrois U MeTaH).
3arps3HEHHE BO3/yXa, CIIOCOOBI €ro
MpeIoTBpaIICHUs

https://m.edsoo.ru/62a61752

26

[Ipaktrueckas pabora Ne 3 o Teme
«Ilonyuenue u cobupanue
KHCIIOpOJia, U3yUYeHUE ero CBOMCTBY

https://m.edso00.ru/329545¢9

27

Bonopon — snemeHT u ipoctoe
BenrecTBo. Haxoxknenue B mpupoe

https://m.edso0.1ru/2325645f

28

dusnyeckne 1 XUMHUYECKHE CBOICTBA
BojiopoJia. [IpuMeHeHue Bo1opoaa

https://m.edsoo.ru/ae9eb4b5

29

IToHATHE O KHCIIOTaX U COJIAX

https://m.edsoo.ru/d743bf8d

30

CrocoObl monydeHust BOJOpoia B
nabopaTopun

https://m.edsoo.ru/8dbbbcob

31

IIpakTrueckas padota Ne 4 mo reme
«Ilonyuenue u cobupanue BoJOPOAA,
H3YUYEHHE €T0 CBOWCTB»

https://m.edsoo.ru/37a3324a

32

MosnsipHblii 00bEM ra3oB. 3aKoH
ABoraapo

https://m.edsoo.ru/714a252d



https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d

33

Brrunciaenuns o0néMa, KOJIMYECTBA
BEILIECTBA I'a3a [0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIA 00BEMY

https://m.edsoo.ru/25858514

34

Brrunciienust 00bEMOB Ia3oB 1O
YPaBHEHUIO PEaKIIMi Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOILIEHUN ra30B

https://m.edsoo.ru/ae3d2633

35

dusuyeckre 1 XUMHYECKIE CBOMCTBA
BOJIBI

https://m.edsoo.ru/272b514c¢

36

Cocras ocHoBauuil. [Tloustue 06
WHJIUKaTOpax

https://m.edsoo.ru/3d2634ef

37

Bopa xak pacTBopHUTENb.
HaceoliieHHbIE€ M HEHACHIILIEHHbBIE
pactBopbl. MaccoBast 10J1sl BeIlleCTBa
B pacTBOpe

https://m.edsoo.ru/2b19b4el

38

[IpakTuyeckas padota Ne 5 mo teme
«ITpuroroBneHue pacTBOpPoOB ¢
ONpeAeNEHHON MaCCOBOU 10JIen
PacTBOPEHHOIO BEILIECTBA»

https://m.edsoo.ru/9f55a219

39

KonTponbHas padora Ne2 o teme
«Kucnopona. Bonopoa. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxcupl: coctaB, KiaccupUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TonyyeHnne n XuMHUYECKUE CBOICTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCUJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHHS: COCTaB, KiIaccu puKamnus,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a



https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
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https://m.edsoo.ru/c321335c
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https://m.edsoo.ru/cad9bc8a

43

[TosryyeHne u XuMHUYECKUE CBOMCTBA
OCHOBaHUM

https://m.edsoo.ru/eb3b238b

44

Kucnortst: cocras, knaccupukanusi,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

HonyquI/Ie U XHUMHUYECKHE CBOICTBA
KHCIIOT

https://m.edsoo.ru/d2cc4664

46

Counu (cpenHue): HOMEHKIIATYpa,
CIIOCOOBI MTOJTyYeHH ST, XHMHUECKHE
CBOMCTBA

https://m.edsoo.ru/66bad57a

47

[IpakTrueckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COCIIUHEHU

https://m.edsoo.ru/ef5f5b6d

48

I'enernueckast cBsA3b MEKIY
KJ1acCaMy HEOPTaHWYECKUX
COENUHEHNN

https://m.edsoo.ru/3eafb436

49

O0001EeHre U cCTEMAaTH3AI[M S

3HaHUU

https://m.edsoo.ru/aedf982e¢

50

KontponbsHas padora Ne3 o teme
"OCHOBHBIE KJIACCHl HEOPTaHUUECKUX
coeMHEeHUI"

https://m.edsoo.ru/53e93cf2

51

HCpBBIe ITOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XHMHYECKHUX dJIeMeHTOB. [lonsTue o
rpymnmnax CXOoAHbIX 3JICMCHTOB

https://m.edsoo.ru/45cb955f

52

[Teprnoanueckuii 3aKoH U
[Iepnoauueckas cucrema
XUMHYECKUX 31eMeHToB /. 1.
Meunneneesa

https://m.edsoo.ru/acfe3f3c



https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
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https://m.edsoo.ru/acfe3f3c

53

[leproael, rpynnsl, HOATPYIIIIBL

https://m.edsoo.ru/dd7cc851

Ctpoenue atomoB. CocTaB aTOMHBIX

54 https://m.edsoo.ru/b34e51bl
sep. M3oronsl
CtpoeHue dIEKTPOHHBIX 000JI0UEK
55 aTOMOB 3JIeMeHTOB [lepuoauueckon https://m.edsoo.ru/tb64d6ef
cuctemsl J1. 1. MenaeneeBa
XapakTepuCcTHKa XHMHUYECKOTO
DJIEMEHTA 110 €T0 MTOJ0KEHUIO B
56 . https://m.edsoo.ru/3627afb4
ITepnonuueckont cucreme /1. U.
Mennaeneena
3nauenue [lepuoanueckoro 3akoHa
57 U1 PASBHTHA HAYKH H MPAKTHKH. /1. https://m.eds00.ru/83762e95
N. MenneneeB — y4€HbIN, EAaror u
rpOKIAHIH
PesepBHbIit ypok. O000IIEHHE U
58 CI/ICTIE))MaTI/ISa},, pI/IH 3HaHI/H;1H / bubmorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padora
KonTponbHas padora Ne4 o teme
59 «CTtpoenune atoMa. XuMUYECKas bub6muoteka LHOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas padora
60 DJICKTPOOTPULIATENLHOCTE ATOMOB https://m.edso0.ru/2667a766
XUMHYECKUX IJIEMEHTOB
61 Monnas xumudeckas CBSI3b https://m.edso0.ru/2628cf49
2 KoBanenTtHas nmonsipHast XuMHYeCcKast hitps://m.edsoo.ru/67fb6476
CBSI3b
KoBanenTtHas HenossipHas
63 https://m.edsoo.ru/f32e6211

XUMHUYCCKas CBA3b



https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
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64 CrerneHb OKUCIEHU S 1 https://m.edsoo.ru/fe73b9dc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIE

65 1 https://m.edsoo.ru/665e¢2d2d
peakuuu

66 OKHCIUTEIN U BOCCTAHOBUTEIIHN 1 https://m.edsoo.ru/eb264264
PesepBHbI ypok. O000IICHHE 1

67 CHCTCMATHSAIIIA SHAHIH T TEME 1 https:/m.edso0.ru/62539d2¢
«Ctpoenue atoma. XuMUUeCcKas
CBSI3b»

68 PesepBHbiit ypok. 0606?1611146 " 1 https://m.edsoo.ru/c8769b1b
cucTeMaTH3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[MPOIT'PAMME
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9 KJIACC

KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uu(ppoBbIe
Tema ypoka Kontposbhubie | IlpakTudeckne
n/m Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl

[leproanueckuit 3aK0H.
[Tepuoauueckas cucrema

1 1 https://m.edsoo.ru/acl97bf5
XHUMUYEeCKuX djeMeHToB [l. W.
Meunneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX DJIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX NIEPUOIOB
Knaccudukanusa n HoMeHKIIaTypa

3 (puxan yp 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEIIECTB
Bunap xuMudeckoit CBS3U U THUITHI

4 A ) 1 https://m.edsoo.ru/e39821fc
KPUCTANTMYECKUX PEHIETOK
KonTponbhas padora Nel o teme
«IToBTOpeHue u yrioyonenue

5 . 1 1 https://m.edsoo.ru/2a53 lece
3HAHUN OCHOBHBIX pPa3liejIoB Kypca
8 Kiacca»
Kitaccuukamnus XHMAYIeCKIX

6 . 1 https://m.edsoo.ru/61197329
peakiuii o pa3NIuyHbIM MTPU3HAKAM
[ToHsTHE O CKOPOCTH XMMUYECKON

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
reTEPOreHHBIX PEaKIUAX
IToHsATHE O XMMHYECKOM

8 1 https://m.edsoo.ru/afbc35b2

PaBHOBCCHU. (DaKTOpLI, BJIMAOIINEC



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
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https://m.edsoo.ru/afbc35b2

Ha CKOPOCTh XUMHYECKOH peaKkiinu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIUTEILHO-
BOCCTaHOBUTEJIBHBIE PEAKIIUH

https://m.edsoo.ru/16ddaal?

10

Teopus 3I€KTPOIUTUUECKOM
mucconuanuy. CUIbHBIE U ClIa0bIe
DJIEKTPOJIUATHI

https://m.eds00.1u/965¢6a66

11

HNounble ypaBHEHUS peakiui

https://m.edsoo.ru/43{4b85¢c

12

XUMHYECKHE CBOMCTBA KACIIOT U
OCHOBAHMH B CBETE NIPEACTABICHUN
00 3JIEKTPOIUTUYECKOM

U CCOLMAIUU

https://m.edsoo.ru/9adee23c

13

XHWMHUYECKHE CBOIMICTBA COJIEH B
CBETE MPEJCTaBICHUMN 00
3JIEKTPOJUTHYECKON JUCCOLNALINN

https://m.edsoo.ru/339ae525

14

[TonsTHE O THApPONU3E COEn

https://m.edsoo.ru/be3c2519

15

O0001IEHNE U CUCTEMATH3AIIH S
3HAHUU

https://m.edsoo.ru/78322bfb

16

[IpakTyeckas padora Ne 1.
«Pemrenue OKCIIECPUMCHTAJIILHBIX
3a7au»

https://m.edsoo.ru/c172d37d

17

KonTponbHas padora Ne2 o teme
«ONEKTPOIUTHYECKAS]
aucconuanus. X uMUYecKue
pPEAKIU B PACTBOPaAX»

https://m.edsoo.ru/2b5a2162



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
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18

OO0mas xapakTeprucTUKa TaJIOTeHOB.
XUMHUYECKHEe CBOKCTBA HA IIpUMeEpe
XJIopa

https://m.edsoo.ru/c3eacb47

19

XnopoBogopoa. ComnsiHast KUCIOTA,
XUMHUYECKHE CBOMCTBA, TOJIyICHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/daf6b6e?

20

[Ipaktrueckas pabora Ne 2 o Teme
«ITosyyeHue CONSIHOM KHUCIIOTHI,
U3y4yeHUE €€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Breraucnenus no YpaBHCHHUAM
XHUMHUYCCKHUX peaKHHﬁ, €CJIi OJUH
N3 pCarcHTOB JIaH B H30BITKE

https://m.edsoo.ru/fa37¢94c¢

22

OO61ras xapakTepuCcTUKa HIEMEHTOB
VIA-rpynnsl

https://m.edsoo.ru/e79¢bfa3

23

AnnoTponHbie MO (PUKAIIUU CEPBI.
Haxoxnenue cepsl u eé
COC/IMHEHUU B MPUPOJE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/5e¢3339bd

24

CepoBo0opoa, CTpOEHHE,
(U3HYECKHE U XUMHYECKHE
CBOMCTBa

https://m.edsoo.ru/384dcc6H8

25

Oxcunel cepol. CepHast KUCTIOTA,
busnUecKre U XUMUIECKUE
CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XUMHUYECKUE PEAKLIMH, JIEKALIUE B
OCHOBE MPOMBIIIIEHHOI0 criocoda
ITOJIyYEHHS CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/acc7d4bf



https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
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OKpYXaroIlen Cpeibl
COEIMHEHUSIMU CEPbI

27

Brruncienve MaccoBOM 10U
BBIXO/Ia IPOAYKTA pEaKUU

https://m.edsoo.ru/7dac2b46

28

OO61ras xapakTepucTUKa JIEMEHTOB
VA-rpynnsl. A30T,
pacnpocTpaHeHUe B IPUPO/IE,
¢bu3nvYecKre U XUMUYECKIE
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

AMMHuak, ero pu3n4ecKue u
XMMHUYECKHE CBOWCTBA, MOJIyUYEHHE
U IpUMEHEHUE

https://m.edsoo.ru/e69bfb89

30

[IpakTuyeckas padota Ne 3 mo Teme
«ITonyyenne aMMuaka, usydeHue
€ro CBOKCTB)»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KHCIoTa, €€ PU3nIecKue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/f2d85456

32

Hcnons30BaHNEe HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE MUHEPATbHBIX
ynoopeHuii. XuMHU4IeCKoe
3arpsi3HEHUE OKPYIKaroIIeH cpeibl
COCJIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

dochop. Oxcua pocdopa (V) u
dochopHas kucnora, puznyecKue u
XHUMHYECKUE CBOWCTBA, TIOJTYUYCHHE

https://m.edsoo.ru/c8af5f46

34

Hcnonws3oBanue pocdatos B
Ka4eCTBE MUHEPAIBHBIX

https://m.edsoo0.ru/79¢51b82



https://m.edsoo.ru/7dac2b46
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yaoOpeHuii. 3arps3HeHne
MPUPOHON cpeabl dhochaTamu

35

Yruepon, pacipocTpaHEHUE B
npupoze, pusnueckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/eal 6ee43

36

Oxcupel yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
DKOJIOTMYECKHE NMPOOIEMBI,

CBA3AHHBIC C OKCHUIOM YyTJIepoaa
Iv)

https://m.edsoo.ru/a6915c¢71

37

YroapHasa KUCI0Ta U €€ COJIn

https://m.edsoo.ru/36a13d99

38

[TpakTrueckas padota Ne 4 mo reme
"[TosyyeHne yriieKuciioro rasa.
KauectBeHnHas peakuus Ha
KkapOoHart-1uoH"

https://m.edsoo.ru/4deda8dc

39

[TepBoHavanbHBIC MOHSTHS 00
OPraHMYECKUX BEUIECTBAX KaK O
COCAMHEHUSIX yIJIepoaa

https://m.edsoo.ru/822{b263

40

erMHI/Iﬁ 1 €ro COCANHCHUA

https://m.edsoo.ru/1e94ee3a

41

[TpakTrueckas padota Ne 5.
Pemenne sxcriepiMeH TalTbHBIX
3a1ad o reMe «BaxxHeinme
HEMETAJUTBI U UX COCTMHEHUSD

https://m.edsoo.ru/d72fa3e8

42

KontponbsHas padora Ne3 o teme
«Baxnenmnme HeMeTaJUIbI U UX
COEIUHEHUSDY

https://m.edsoo.ru/f5bae73d

43

OO0mras xapakTepucTuka
XMUMHUYECKUX JIEMEHTOB —

https://m.eds00.1u/83192917



https://m.edsoo.ru/ea16ee43
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METaJIOB. MeTaindeckas CBsI3b U
MeTa/NInYecKasi KpUCTauIn4ecKas
peméTka. usnyeckue cBONCTBA
METaJIJIOB

XUMHUYECKHE CBOMICTBAa METAJIOB.

44 DJIEKTPOXUMUYUECKUN PsifT https://m.edsoo.ru/5a41d1d4
HaMpsLKEHU I METaJuIoB
OO6ume cnocoObl MOTyYEeHUS
MeTtaiuioB. CitaBel. Berauciienus

45 10 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/435b87d4
peakIuii, €Cu OJUH U3 PEarcHTOB
COJIEPKUT IPUMECH

46 [ToHsTHE O KOPPO3UU METAIOB https://m.edsoo.ru/2c28{427

47 [Ienounbie MeTaIIbI https://m.edsoo.ru/c86edb4a

48 OKCHBI M TUIPOKCH B HATDHA U https://m.edsoo.ru/4fdeel ae
KaJInus
[IenouHo03eMeNbHBIC METAIIBI —

49 . . https://m.edsoo.ru/2bb5cf7b
KaJIBIIMHA ¥ MarHui

50 Baxxuenmue coefTUHEHU S KaIbIIUS https://m.edsoo.ru/85c2cal6
00600

51 ° erHHe H cHeTeMaTH3aua https://m.edsoo.ru/593a4ab7
3HaHUH
JKEcTKOCTL BOJBI U CITOCOOLI €€

52 https://m.edso0.ru/869f76b9
yCTpaHEHUs
[TpakTrueckas padota Ne 6 o reme

53 "YKECTKOCTE BOJIBI M METOJEI €€ https://m.edsoo.ru/669f6cdd
ycTpaHeHus"

54 ANIOMUHHUHA https://m.edsoo.ru/37¢€792¢ee
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55

AmdoTtepHbBIe CBOWCTBA OKCH/IA U
TUAPOKCHIA

https://m.edsoo.ru/82b7fa7d

56

Keneso

https://m.edsoo.ru/b3996d2a

57

OKcupl, THAPOKCHUIBI U COITU
sxkenesa (11) u xenesza (I11)

https://m.edsoo.ru/c379221

58

O00011IeHME U CUCTEMATU3AIIU S
3HaHUU

https://m.edsoo.ru/dbd9af72

59

[TpakTrueckas padota Ne 7.
Perienue skciepuMeHTaIbHBIX
3a1ad o reMe «BaxxHeinme
METAJUIbl U UX COCTUHEHU D)

https://m.edsoo.ru/462adf7f

60

Brraucnenus no ypaBHEHUSIM
XUMHUYECKUX PEAKIUM, €CIIM OTUH
U3 PEareHToB JaH B U30BITKE WK
COJICPKUT IpUMecH. Beruncnenus
MAacCOBOM JIOJIM BbIXOJA MPOJAYKTa
peakuuu

https://m.edsoo.ru/a7a5913a

61

O00011IeHME U CUCTEMATU3ALU S
3HaHUU

https://m.edsoo.ru/eed7{912

62

KonTponbHas padota Ne4 o reme
«Baxueiimme MeTamibl U UX

COETMHEHUSDY

https://m.edso0.ru/5b499218

63

BemecTBa u Mmarepuasl B
IOBCEOHEBHOM JKU3HU YEJIOBEKA

https://m.edsoo.ru/483adc3a

64

XUMHYECKOE 3arpsi3HEHUE
OKpYXaroIlen Cpeibl

https://m.edsoo.ru/f3f919fd

65

Ponp xumuu B pemeHun

HKOJIOTUUECKUX MTPOOIIEM

https://m.eds00.ru/a98127b9



https://m.edsoo.ru/82b7fa7d
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PesepBHbIii ypok. O6o0IIeHE U

66 . 1 https://m.edsoo.ru/1¢364847
CHCTEMAaTH3aLMsI 3HaHU I
P % .

67 C3CPBHBIM YPOK 0606?1611146 " 1 https://m.edsoo.ru/56146b {5
cHCTEMAaTHU3aLMsI 3HaHU I
PesepBHbIil ypok. O000IMIEHHE U

68 P yp EH 1 https:/m.edsoo.ru/b221b45¢
CHCTEMATHU3aLUs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 68
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HPOBEPAEMBIE TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBLHOM IMPOTPAMMBI

8 KIIACC

Koa
NMpoBepPsieMOro
pe3yJabTara

HpOBepﬂeMble NPEAMETHLIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ'leOI7[ nmporpaMmmsbl OCHOBHOTO o01ero 06p330BaHHﬂ

1

ITo Teme: «HepBOHa‘-IaJ'ILHLIe XUMHUUYCCKHEC ITIOHATHUS»

1.1

packpbiBaThb CMBICI OCHOBHBIX XHUMHYECKHUX TOHSTHUI: arom,
MOJIeKyJla, XUMUYECKHI 3JEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAs M HEOIHOPOAHAs), BAJIEHTHOCTD,
OTHOCUTENbHAsI aTOMHas M MOJIEKYJSpHAs Macca, KOJMYECTBO
BELIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJs XUMHUYECKOIO
JJIEMEHTa B COCTMHEHUH, MOJIAPHBINA 00bEM, XUMHUYECKash peaKiius,
KnaccuuKanms — peakuHil: peakuu  COCJUHEHUS, PEeaKInu
pa3loXKeHUs, pPEaKIUU 3aMEeUIeHHs, peakuuud oOMeHa, 3K30- U
SHAOTEPMHYECKUE PEAKIINH, TEIIOBOM A(P(eKT peakuunu, pacTBop,

MaccoBasi J0JIs1 BEIIeCTBa (MPOILEHTHAS KOHIICHTPAIIUsI) B PACTBOPE

1.2

HIUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYCCKUX MOHATUHN U

NPUMCHATDH 3TU MOHATUS ITPU OITMCAHU U BCIICCTB U UX npeBpameHHﬁ

1.3

HUCIIOJIB30BATh XUMUYCCKYIHO CUMBOJIUKY JII COCTABJICHUA (l)OpMyJ'I

BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKLIUI

1.4

pacKpbIiBaTb CMBICII 3aKOHOB COXpPaHCHHUA MACCbl BCIICCTB,
MOCTOsIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHUS, 3aKOHa

ABorazpo

1.5

ONnpCAC/IsAITb  BAJICHTHOCTH ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCINHCHHUAX

1.6

KJaccu(pUUIMPOBATh XUMHUYECKHE PEaKUMH (M0 YHCIYy M COCTaBY

YYacTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEINIOBOMY (P DEKTY)

1.7

BBIYHMCIISATh OTHOCUTEIBHYI) MOJIEKYJISIPHYIO U MOJIIPHYHO MaccChl

BCUICCTB




1.8

BBIYHCIISITH MAacCOBYIO JIONI0 XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COEIMHEHUS,

1.9

BBIYHCIIATH MAaCCOBYIO NOJIIO BCIIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI I03HAHU S — HAOIIOICHHE,
U3MEpEeHue, MOJEIMPOBAHMUE, OKCIEPUMEHT (pealbHBId U

MBICJIEHHBIN )

ITo Teme: «BaxkHel e NpeacTaBUTENN HEOPTaHUYECKUX BEIIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWUYCCKHX MMOHSATHM OKCH A,

KHuCjaoTa, OCHOBAaHHUCE, COJIb

2.2

ONpCACIIATh IMPHUHAAJIC)KHOCTD BCILIECTB K OHpeI[eJ'IéHHOMy KJIacCy

COEIMHEHUH 10 popMyliam

23

KJ'IaCCI/I(I)I/II_[I/IpOB aTb HCOPraHNYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XMMHYECKHE CBOMCTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAas ONMKMCAHUE IPUMEPaMU
MOJICKYJISIDHBIX ~ YPaBHEHHUH  COOTBETCTBYIOIIMX  XUMHUYECKHUX

peakuui

2.5

IPOTrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXXHOCTHU IPOTCKAHHA XUMHUUYCCKHUX

npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

2.6

ClIe0BaTh IPAaBWJIAM IIOJIB30BAHMSA XWMHUUYECKOM TIOCYylOH U
71a00paToOpHBIM 00OPYAOBAaHUEM, a TAKXKe MpaBUIIaM OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUM C HHCTPYKLUSAMH 110 BBIIIOJIHEHHIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BeIECTB (BOJOpPOJAa U KUCIOPOJa), IPUTOTOBJICHUIO
pacTBOpPOB € OIPEASIEHHONM MacCOBOM JOJIel PpacTBOPEHHOIO
BEIIECTBA, IIJIAHUPOBATH U IIPOBOJAUTH XUMHUUYECKUE DKCIIEPUMEHTHI
II0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBIO

WHJIUKAaTOPOB (JIaKMYC, (peHOI(TaNenH, METUIIOPAHK U IPYTHE)

2.7

MPOBOJIUTDH PACYETHI IO YPABHEHUIO XUMUUECKON peakIuu

[To teme: «Ilepuommueckuii 3akoH u llepmoamueckas cucrema
xumuyeckux snemeHTtoB [[. M. MenneneeBa. CtpoeHne aTOMOB.

XumMmuueckas cBiI3b. OKHCIHTEIHLHO-BOCCTAHOBUTEIILHBIC pCakuumn»

3.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XUMHUYCCKHUX MMOHSTHH: AApO aroma,

9JIEKTPOHHBIN CJIOH aroma, aToMHas OpOMTalb, pPagUyC aToMa,




XUMHUYCCKas CBA3b, MMOJIsIpHAad W HCIOJpHAsA KOBAJICHTHAs CBA3b,
OJICKTPOOTPHULATCIIBHOCTG, WMOHHAsA CBsA3b, HMOH, KaTHOH, aHHWOH,

CTCIICHb OKUCIICHU A

3.2

KJ'IaCCI/I(bI/H_[I/IpOBaTI) XUMHUYECCKHUE 3JICMCHTBI

3.3

OIMCBIBATh M XapaKTEPHU30BaTh TaOIMIHYIO hopmy [lepromndeckoit
CHUCTEMBl XMMHYCCKHX JJIECMEHTOB: pa3IMyYaTh IMOHSATHS «TJIaBHAs
noarpynmna (Arpynma)y u «mnobounas mnoxarpynmna (brpymma)y,

«MaJble» U «0O0JIbIIHE) Cpuoabl

34

packpsiBath cMbica [lepuomuueckoro 3akona [[.M. MenneneeBa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOAUYECKON  3aBUCUMOCTH
CBOMCTB XHUMHYECKHUX DJIEMEHTOB OT H©X IIOJIOKEHUSA B

[Tepunoanueckoii cucreme

3.5

COOTHOCHTH O0O3HAUEHHUsS, KOTOPbIE WMEIOTCSA B  Ta0IHIe
«Ilepuoauyeckass cucTeMa  XHUMHYECKHX  diemeHtoB  J[.W.
MeHnpeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oO0IIee YHcCiIo

3JIEKTPOHOB U pacIlpeAesieHue UX M0 AIEKTPOHHBIM CII0SIM)

3.6

OIpCACIIATH CTCIICHb OKHUCJICHHSA  3JICMCHTOB B 6I/IHapHI>IX

COCINHCHHUAX

3.7

ONPENENATh BUJ XUMUUYECKON CBS3U (KOBAJIEHTHAs U HOHHAs) B

HCOPraHNMYCCKUX COCIUHCHUAX

9 KJIACC

Koa
NMPoBePsIeMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOEHH OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBO 1 XMMHUYECKAs PEAKIH D)

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHX MOHSTHI: pacTBOD,
ANEKTPOIUTHI, HEAEKTPOIUTHI, SIEKTPOIUTHYECKAsS AUCCOLMALINS,
peakIuu HOHHOT'0 0OMEHa, KaTaau3aTop, XMMUUECKOE PaBHOBECHE,
oOpatumble " HeoOpaTuMble peakiumy,
OKHCIINTEIbHOBOCCTAHOBUTEIIbHbBIE peakiuu, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBJIEHHE, AJUIOTPOIUS,

aMpOTEepPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, HWOHHAas,




MeTaHJII/ILIeCKaFI), Kpuctajuimiueckasd peméTKa, CIlJIaBbI, CKOPOCTb

XUMHUYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUHN U

OPUMCHATH 3TU MOHATHUS ITPU OITMCAHW U BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBJIAATh YPABHEHUSI JIEKTPOJIIUTUUECKON TMCCOIMALIUU KUCIIOT,
LIEJIOYEN W COJIEH, IMOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIUi

MOHHOI'0 OOMeHa

1.4

PaCKpbIBaTh CYIIHOCTb OKUCIIMTCIIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

IMOCPpEeACTBOM COCTABJICHUS 3JICKTPOHHOT O OaraHca 3THUX peaKHI/Iﬁ

1.5

MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKkIuu

Ilo Temam: «Hemeraruiel 1 UX coeauHEHUS» U «MeTaibl U UX

COCANHCHMU D

2.1

XapakTepu3oBaTh  (OmMChIBaTh) oOHmME UM clenupUUYEcKUe
XMMHMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPAKIast
ONMCaHuEe IpPUMEpPaMH MOJEKYJSPHBIX W HOHHBIX YpaBHEHHUI

COOTBETCTBYIOIMX XUMUYECKUX PEAKLIUI

2.2

COCTAaBJIATb YPAaBHCHUA peaKHHfI, IMOATBCPIKAAOIIUX CYIIIECCTBOBAHHNC

TE€HETHUYSCKOM CBSI3U MCKAY BCUICCTBAMH PA3JIMYHBIX KJIACCOB

23

IMPpOTHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IMTPOTCKAHH A XUMHWYCCKUX HpeBpameHnﬁ B pa3/IMYHbIX

YCIOBUSIX

24

CIEAOBaTh NpaBUJIaM TMOJIb30BAHUS XHMHUUYECKOM IMOCYION U
1abopaTOpHBEIM 000PYIOBAaHUEM, a TaKXKe MpaBUJIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSIMU IO BBITTOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHUCIOro ras3a)

2.5

NIPOBOJUTH PEaKLUM, IMOATBEPKIAAIOIME KAYECTBEHHBIM COCTaB
PA3INYHBIX BCEHICCTB: pPaACIIO3HABATH OIIBITHBIM HyTéM XJopunmg-,
Opomun, woama, kapbonar, ¢ocdar, cumukar, cyiabdar,
TUJPOKCHUIMOHBI, KATHOHBI AMMOHUSI, HOHBI W3YYCHHBIX METAJUIOB,

IPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPT aHMYECKUX BEILECTB

ITo Teme: «XUMHS U OKPYIKaAOLIAS CPEay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMHYeckux moHsTui: I[IJK

BCIHICCTBA,; KOPPO3Ud MCTAJJIOB




3.2

HpI/IMCHSITI) OCHOBHBIC OHepaHI/II/I MI)ICJII/ITGJH)HOﬁ NCATCIIBHOCTU —
aHaJM3 M CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTH3AIIHIO,
BBISBJICHUE TPUYMHHO-CICJACTBEHHBIX CBS3ed — JIJII HM3y4YeHHUs
CBOfICTB BCHICCTB U XUMHNUYCCKUX peaKuHﬁ; CCTCCTBQHHOHay‘-IHBIC

METO/bl TO3HAHUS — HaOI0JIEHHE, U3MEPEHHE, MOACIUPOBAHUE,

JKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIHN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COIePKAHUSA

1

HepBOHa‘-IaJILHLIe XUMHUYCCKHUC ITIOHATUA

1.1

[Ipenmer xumun. Ponb XuMuUM B )KM3HHU 4eJIOBEKa. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEHIECTB. ArperaTHoe COCTOSHHE

BCIICCTB

1.2

IlonsTue o METOJaX ITO3HAHUAB XUMHU. Yucteie BECIICCTBA U CMCCH. Croco0mI

pa3neneHus cMecei

1.3

ATOMBI H MOJICKYIJIBI. XuMuueckue djeMeHTBl. CHMBOJBI XHUMHYECKHX

aneMeHTOB. [IpocTsie U coXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHUE

1.4

Xumuueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemectB. OTHocuTelbHas aTOMHas — Macca.
OtHocuTenbHass MOJEKyJsIpHas Macca. MaccoBas 0l  XUMHYECKOTO

QJICMCHTA B COCAMHCHUHN

1.5

KomnuectBo BemectBa. Mosab. MossipHas Macca. B3anMocBsi3b Kom4ecTBa,
Macchl M YHMCla CTPYKTYpHBIX €IMHMI] BemiecTBa. Pacué€rel mo Qopmynam

XUMHUYECKUX COCTUHCHUN

1.6

®dusnyueckue U XMMUYECKHUE SBJICHUS. XMMUUECKasl peaklus U €€ IPU3HAKMU.
3aKOH  COXpaHEHHUsI  MacCchl  BEUIECTB.  XHMMHUUYECKHE  YPaBHEHUSL
Knaccupukanms XumMuueckuX peakuuil  (COCOTUHEHHUs, Pa3JI0KEHUs,

3aMelIeHusl, OOMeHa)

1.7

XUMUYECKUUA HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYyI0oH, ¢
npaBuiiaMu paboThI B 1abopaTopuu ¥ mpruéMaMu oOpalleH s ¢ 1abopaTOpHBIM
o0opysoBaHHEeM, H3yYeHUE U OMUCaHWE (PU3MYECKUX CBOMCTB 00pasIoB
HEOPraHWYECKUX BEIIeCTB, HaOmoAeHue (usnyecknx (MJIaBJICHHE BOCKA,
TasHUE JIbJ]a, PACTUPAHUE caXxapa B CTyNKe, KHIIEHUE U KOHICHCAIlHUs BOJIbI) U
XUMHUYECKUX (FOpEHHE CBEYM, MPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHCJIOTOH) SIBIICHWH, HAONMIOJEHHE U OIHCaHUE
NMPU3HAKOB MPOTEKAHUS XHUMHUYECKMX peakluil (pa3joXeHue caxapa,
B3aMMO/JICHICTBUE CEPHOW KHUCIOTHI C XJOPUIOM Oapwsi, pas3loKeHUe

rugpokcuia Mmeau(Il) mpu HarpeBanuu, B3aMMOAECHCTBHE XKeJle3a C paCTBOPOM




conu meau(11), u3ydyenue crnocoboB pazaeneHus cMeceil (C TOMOIIBI0 MAarHUTA,
bunpTpOBaHME, BBITTApUBAHUE, TUCTUIIIAIUS, XpoMaTorpadusi), TpOBEICHUE
OYUCTKU TIOBAPCHHOW COJIM, HAONIOJICHNE W OIMCAaHHE pPEe3yJIbTaTOB
MPOBE/ICHHUSI OTBITA, WIUTFOCTPUPYIOIIET0 3aKOH COXPaHEHHS MaCChl, CO3/IaHUE

MoJIeJIel MOJIEKYJI (LIIapOCTEPKHEBBIX)

Baxneimme npeacraBuTeNn HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech raszoB. CocraB Bo3ayxa. Kucnopon — snemMeHT W mpocToe
BemiecTBO. HaxoxneHue Kucioposa B mpupoje, GU3nIecKue 1 XuMHUYECKHe
cBoiicTBa (peakuuu roperus). Oxkcunpl. Ilpumenenue kucnopona. Crocoobl
HOJy4eHHUsl KHCiIopoaa B JabopaTopuu W NpoMBIIUIEHHOCTH. Kpyrosopor

KHCJIIOpOoaa B IIPUPOAC. O30H — AJUIOTpOITHAA MO,[[I/I(I)I/IKaL[I/IH KHCJI0poda

2.2

TennoBoit 3hdeKT XUMHUUECKON peaklnu, TEPMOXMMHYECKHE ypaBHEHUS,
9K30- U 3HJOTEPMHUYECKUE peaklru. TONauBo: yrojib U MeTaH. 3arpsi3HEeHUe

BO3lyXa, YCHJICHUE MapHUKOBOTO 3 PeKTa, pa3pylieHHe 030HOBOTO CII0s

23

Bonopon — anemeHT u npocroe BemmecTBo. Haxoxxaenue Boiopoaa B pUPOZE,
busnveckue U XUMHYECKHE CBONCTBA, NMPUMEHEHHE, CIOCOOBI MOTYYCHUSL

KucioTe! u conu

24

MossipHbIif 00BEM Ta30B. PacuéTsl M0 XMMHYECKUM ypaBHEHUSIM

2.5

dusnueckue CcBOMcTBa BOAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacplmenHbie 1 HEHACKHIIIEHHBIE paCTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nonsi BemiecTBa B pacTBOpe. XUMHYECKME CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJE U B KU3HU denoBeka. Kpyroopor
BOJIbI B MpUpOJE. 3arpsdHEHUE MNpUpOAHBIX Boa. OXpaHa W OUYMCTKA

IPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenunennid. Oxcunbl. Knaccupukamus
OKCHJIOB: CoJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) |
HeconeoOpasyrone. HoMenknatypa okcuaoB. @usnueckue U XUMUUYECKUE

CBOMCTBA OKCUJIOB. [lomydeHne OKkCua0B

2.7

OcHoBanns. Krnaccudukanuss ocHOBaHUW: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnknatypa ocHoBaHUl. Du3nMyYeCKrue 1 XUMUYECKUE CBOKCTBA

ocHoBaHui. [lomyyeHne OCHOBaHU

2.8

Kucnorel. Knaccuduxarnus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTh MetasuioB H.H. bekerosa.

HOJ'Iy‘ICHI/IC KHCJIOT




2.9

Comu. Homenkiarypa comneit. @u3nyeckue 1 XMMUYECKUE CBOWCTBA COJICH.

[Tosmyuyenue coeit

2.10

T'enernueckas cBSI3b MCKAY KjIaCCaMH HECOPTaHUYCCKUX COCIII/IHCHI/Iﬁ

2.11

XHUMHYECKMH DKCIIEPUMEHT: KauyeCTBEHHOE OIPEACICHUE COAEpIKaHUs
KHCJIOPOJia B BO3AyXe, MONyUYeHHE, cOOMpaHne, paclio3HaBaHUE M U3yUeHUE
CBOMCTB KHCJIO0PO/a, HAOII0A€HHE B3aUMOACHCTBUS BELIECTB C KMUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHU S M TPEKpallleHus ropeHus (IoKapa), 03HaKO MIICHHUE C
oOpasliaMi OKCHUJOB M OINHMCAHHE HX CBOMCTB, MOJYy4YEHHE, COOHMpaHuE,
pacrno3HaBaHUE U U3YUYEHHUE CBOWCTB BOJOpOJa (FOpeHUE), B3aUMOJCHCTBUE
BOJIOpOa c OKCHIOM memu(I1) (BO3MOXXHO HACIOJIB30BAHVE
BUJIEOMATEPHAIIOB), HAOOJJeHHe 00pa3IoB BEIECTB KOJUYECTBOM 1 MO,
UCCIIEIOBaHUE OCOOEHHOCTEM  pacTBOPEHUs BEIECTB C  pa3IM4HON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHON MacCOBOM
JI0JIel PacTBOPEHHOTO BEUIECTBA, B3aMMOJCHCTBUE BOJbl C METaIaMHU
(HaTpueM u KadbllueM) (BO3MOXHO MCIOJIb30BAaHHUE BHUEOMATEPUAIIOB),
OIpEeJeNIEHUE PACTBOPOB KHUCIOT M ILIENOYEeH C MOMOIIbI0 HHAMKATOPOB,
uccienoBaHue 00pa3loB HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIacCOB,
HaOIIoleHne M3MEHEHHMS OKpackd HHAMKATOPOB B pacTBOpax KHUCIOT H
niejoyeil, n3ydyenue Bzaumojeiictus okcuaa menu(Il) ¢ pactsopom cepHoit
KHCJIOTBI, KHCIOT C METaUlaMM, pPEAKUHUN HEWTpaau3aluu, MNOIyYeHHe
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOTO MeTajyla APYTHM U3
pacTBOpa COJM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a/1a4 M0 Teme «Baxueimme

KJIaCChl HCOPraHN4CCKUX COGHHHGHHﬁ)}

[Tepnoanueckuit 3akoH u Ilepuoanyeckas cucreMa XMMUUYECKUX 2JIEMEHTOB
.M. MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIUHN

3.1

[lepBble TONBITKM KiIacCU(PUKALMM XUMUYECKMX 3jeMeHTOB. [loHsTHE O
Ipynnax CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE U IIETOYHO3EMENbHbIE METalIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphle 00pa3yroT aM(poTepHbIE

OKCHU bl U TUAPOKCHUIbL

3.2

[Tepnognueckuii 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX 3JIEMEHTOB
AWM. MengeneeBa. Koporkonepuonnas # UIMHHONEpUOAHAS (POPMBI
ITepuoguueckoii cucrembl xumuueckux osiemMeHToB J[.MI. Menneneena.
Ilepuoner u rpynmbl. @U3MYECKUN CMBICHI MOPSAAKOBOIO HOMEPA, HOMEPOB

Iepuoa U IPyIIIbl JIEMEHTA




3.3

Crtpoenune aromoB. CocraB aTOMHBIX siziep. M3oTonbl. DnekTponsl. CTpoeHue
3JeKTPOHHBIX 000J04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
[Teproanyeckoii cucremsl .M. MenneneeBa. XapakTeprcTHKa XUMUYECKOTO

3JIEMEHTA 10 ero noyuoxxeHuto B [lepuoanueckon cucreme 1.1. MenaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHUs paanyca aTOMOB XHMHYECKHUX 3IJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyHIlaM MU IEPUOAAM.
3navenue [leprnonnueckoro 3akona u [leprnoandeckoit CHCTEMbl XHMUYECKHIX
3JIEMEHTOB JUIsl Pa3BUTHUA HAyKu U NpakTuku. /.M. MenneneeB — yu€HbIl U

TpaxKJIaHuH

3.5

Xumnueckass cBs3b. KoBaneHTHast (mojisipHas M HEMOJSIpHAs) CBS3b.

9JI€KTpOOTpI/IL[aTCJ'ILHOCTB XUMHYECKHUX dJIEMEHTOB. MIOHHAs CB3b

3.6

Crenenb okuciieHusA. OKHCINTENFHOBOCCTAHOBHUTEIIHLHBIC pPE€aKImru. Hpoueccm

OKHCIICHUS U BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XHWMUYECKUH HKCHEPUMEHT: H3ydeHHe OOpa3loB BEIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE T'MAPOKCUAA [IUHKA C pACTBOPaMU KHUCIOT U
LIEJI0YEH, IIPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKACIUTEIBHO -

BOCCTAaHOBUTEJIbHBIX peaKLUil (rOpeHue, peakiiuy pa3ioKeHHs, COeTMHEHM 1)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUA

BemecTBo n xumMnueckas peakuus. [losTopenue

1.1

Ilepuoauueckuii 3akoH. Ilepuoauueckas cucremMa XMMHUYECKUX HJIEMEHTOB
J.W. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
XMMUYECKUX D3JIEMEHTOB MEPBBIX TPEX TMEPHOJOB, Kalus, KAIBIUS U UX
COEIMHEHUH B COOTBETCTBHH C IOJOXKEHHEM 3JeMeHToB B Ilepuoauueckoit

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CtpoeHue BelleCTBAa: BUJbl XMMHUUYECKOW CBsI3U. THIBI KPHUCTAIIMUYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUNA KPUCTALINYECKOU
peméTkn W BHAA XUMHYECKOW cBs3u. Knaccudukanms u HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXKAyHapoaHas U TpUBUAIbHAS). XHMMHUUYECKHE
CBOMCTBA BEWIECTB, OTHOCALIMXCA K Pa3IMYHBIM KJaccaM HEOpPraHHYECKUX

COGIIPIHGHPIﬁ, ICHETUYCCKAA CBA3b HCOPTAaHUYCCKUX BCIICCTB




1.3

Krnaccuduxkammss XAMIYECKUX PEAKIIUHA 110 pa3IMYHbIM MPU3HAKaM (IT0 YHCITy
U COCTaBy YYacTBYIOIIMX B PEaKLMU BEHIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
M3MEHEHHIO CTeTIeHEH OKUCICHHS XUMUUECKUX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 YYacTHIO KaTaJu3aropa). OK30- U SHIOTEPMHYECKHE PEaKIUH,

TCPMOXHUMHNYCCKUEC YPABHCHU . IlonsTue o CKOpPOCTH XHMHUYECKOM pCeakunun

1.4

[Tonsitue 00 0O6paTUMBIX M HEOOPATUMBIX XUMUYECKUX peaknusx. [lonarue o
TOMOTEHHBIX H TeTepOreHHBIX peakuusx. [loHATHE O XUMHYECKOM
paBHOBecHH. DaKTOPbI, BIMSAIONIME HA CKOPOCTh XMMHYECKOW DPEaKIud |

TOJIOKCHUEC XUMHUYCCKOI'O PABHOBCCUA

1.5

OKHUCIUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLMH, JJIEKTPOHHBIM  OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTENBbHOM peakuuu. (CocTaBlieHHE YypaBHEHU
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMA C HCIOJIb30BAaHUEM MeETOa

3JICKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOIUTUYECKON AUCCOLIUALIUH. DIEKTPOIUTHI U HEIJIEKTPOIUTHL
KaTtnonsl, annonsl. MexaHn3M AU CCOLMALNU BEUIECTB C Pa3IMYHBIMU BUIaMU
XUMHUecKoi cBs3u. CteneHs auccounanuu. CUIbHbIE U CITA0bIe 3JIEKTPOJIUTHL
Peakuu noHHOrO OOMEHA. YCIIOBHS MPOTEKAHUS pEeaKIii HOHHOTO 0OMeHa,
MOJHBIE U COKpAUIEHHbIE MOHHBIE YpaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMH M CoONell B CBeTE MPEACTaBICHUU OO0 DIEKTPOIUTUUECKOH

JUCCOLMAIuM. KauectBenHbIe PCaKIIM Ha UOHBEI. ITonsTHE O TUAPOJIN3C coJiei

1.7

XVWMUYECKHH IKCIIEPUMEHT: O03HAKOMIICHHUE C MOJCTSAMH KPHCTALTHYCCKIX
pPEMIETOK HEOPraHUYECKUX BEIECTB — METAJUIOB M HEMETauioB (rpadura u
ajMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHs); MCCIECIOBAHHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMU OT BO3ACHCTBUS DPA3IMYHBIX (DAKTOPOB;
UCCIIEZIOBAHUE  AJIEKTPOIIPOBOJHOCTH  PAcTBOPOB  BEIIECTB, Ipoliecca
JMCCOIMAIIMN  KHCIIOT, IneNoueil ©u coliel (BO3MOXHO HCIIOJIh30BaHHE
BHJICOMAaTEPUAIIOB); TPOBEJCHHUE OMNBITOB, WLUIIOCTPUPYIONIMX PH3HAKH
MPOTEKAHUS peaKuii HOHHOT0 oOMeHa (00pa3oBaHue OcaKa, BhIACIEHUe rasa,
0o0pazoBaHUE BOJIbI); OMBITOB, MILTIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIX PEAKIIUH (TOpEHUE, PEAKIINHU PA3I0KEHUS, COETMHEHUS);
pacrio3HaBaHWE HEOPTaHMYECKUX BEIIECTB C TIOMOIIBIO0 Ka4eCTBEHHBIX

peaKuHﬁ Ha MOHBI;, pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannsl 1 ux coeMHEHUS

2.1

OOmast xapakTepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,

XapaKTCPHBIC CTCIICHU OKHCICHUS. CTpO@HI/Ie n (1)I/ISI/I‘ICCKI/I€ CBOMCTBA




MPOCTBIX BEUIECTB — TI'aJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMMoOAEliCTBHE C METAJUIAMHU, HEMETaIaMU, LIeJ04aMu). XJIOPOBOJOPO/L.
ConsHas KucCnOTa, XMMHYECKHME CBOWCTBA, IIOJy4Y€HUE, IPHUMEHEHUE.
JlefictBue XJjopa M XJIOPOBOAOPOJA HA OPraHu3M 4YeloBeka. Baxunenmme

XJIOPpU OBl 1 UX HAXOKACHUC B IIPHUPOJLC

2.2

OO6mas xapakrepucTuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTeNeHN OKucIeHus. CTpoeHue 1 GHU3NIeCKHe CBOWCTBA
IPOCTHIX BEUIECTB — KHCJIOpOJa U Cepbl. AJUIOTPONHBIE MOAW(UKAIMK
KHCJI0poJa U cepbl. XUMHYECKUE cBOMcTBa cepbl. CepoBONOPO/, CTPOEHHUE,
¢bu3nyeckne U XUMHUECKHe cBoiicTBa. OKCHUIBI Cephl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKcH0B. CepHas KucnoTta, pusndeckne u XHMHIEeCKue CBOICTBa
(oOmme kak mpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). X UMUYECKUe
peaKIuy, Jexalyue B OCHOBE IPOMBIIUICHHOTO CIoco0a MOMYYEeHUs CEPHOM
kucnotel. [Ipumenenne. Conm cepHON KHCIOTHI, KAYECTBEHHAS PEaKIIMs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ cCOeAMHEHUH B IpUpoae. X UMUYECKOe
3arps3HEHUE OKPYXKAIOIIEH Cpe/ibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE JO0XKIH,

3arpsi3HEHUE BO3/IyXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS
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OO0mast xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. A3OT, pacupoCTpaHEHHE B
npHupoe, pu3ndecKre u XuMudeckue ceoiictsa. Kpyrosoporasora B mpupo/e.
AMMuak, ero (Qu3MuUecKMe W XUMHYECKHE CBOWCTBA, TMOJYy4YEHHE U
npuMeHeHne. Comu aMMOHUs, MX (DU3MYECKHEe W XUMHYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHU L. A30THasi KMCIIOTa, €€
noJiyueHue, pU3n4ecKue 1 XMMUYEeCKUe CBOMCTBA (00IMe KaK IPeJCTaBUTEN
KJlacca KHUCIOT W crnenuduueckue). Vcmonp3oBaHHe HHUTPATOB U COJIEH
aMMOHHS B KayecTBE MUHEpAJIbHBIX yA00peHui. XUMUYECKOe 3arps3HeHNe
OKpy’Karollel cpesibl COEAMHEHUSIMHU a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsi3HEHUE

BO3/1yXa, IOYBBI U BOJAOEMOB)

24

docdop, amnorponHbie MoguduKauu pochopa, GU3NIECKUE U XUMUUCSCKHUE
cBoiictBa. Oxcupn docdopa(V) u dochopHas kucinora, ¢(U3NUECKHE U
XUMUYECKUE CBOKMCTBA, moirydeHue. Mcnonb3oBanune gocharoB B KadyecTBe

MUHEPATBHBIX YI00pEeHUI

2.5

OO6mas xapakTtepucTuka 31eMeHTOB [V A-rpynmbsl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEMEHHM OKHUCICHHS. YTIIEpOJ, aUIOTPOIHBIC

MOJU(HUKALMU, PACHPOCTPAHEHUE B MpPHUpOJE, (HU3NUYECKHE U XUMHUYECKHE




cBorictBa. Ancop6mus. Kpyrosoport yriepoaa B mpupoje. Okcuisl yrieposa,
ux (uznyueckue U XUMHYECKHE CBOICTBA, NCHCTBHUE HA >KUBBIE OPraHU3MBI,
MOJIy4eHHE U TPUMEHEeHHe. DKOJIOruYecKue Mpo0aeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); rumoresa rio0anbHOTO MOTEIICHUS KJIMMAaTa; MMapHUKOBBIHA
a¢ddexT. YrombpHas KUCIOTAa W €€ COJMM, UX (PU3NYECKHEC M XHUMHYCCKHC
CBOICTBA, MoJMyYeHUue U npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHarT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIUHE, IPOMBIILIEHHOCTH U

CEJILCKOM XO3SHCTBE

2.6

[TepBoHavyanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHUSX
yriepoaa (MeTaH, 5TaH, 3THJCH, alleTHJIEH, 3TaHOJ, TJIUIEPUH, YKCyCHas
kucinota). MIx coctaB u xummueckoe crpoeHue. [loHsaTue o OGuomgornyecku
BKHBIX BEIIECTBAX: XHUpax, OeNKax, YrJIeBoJaX — W HMX POIH B HKHU3HH
yeloBeka. MarepuaabHOE €IWHCTBO OPraHUYECKUX U HEOPraHUYECKHX

COE€NUHEHUU

2.7

Kpemumuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJyuYeHUE W
npumeHeHne. CoequHeHus KpeMHus B npupoje. O0mue npeacraBieHus 00
okcuze kpemMHus(IV) u kpemaueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHHE
B OBITY, MeIWIMHE, NPOMBIIUICHHOCTH. BakHeillme CTpOUTENbHbIC
Marepuaibl: KepaMuKa, CTEeKJIO, I[eMEHT, O0eToH, xene300eToH. I[IpoGiems
0€30acHOTO HMCIHOJIb30BAaHUS CTPOUTENBHBIX MaTEepHalioB B IOBCEAHEBHOM

KHU3HU

2.8

XVWMHUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3IoB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIOTHI; MIPOBEJACHIE KAYECTBEHHBIX PEAKIIUi Ha XJTOPH -
HOHBI U Ha6JHOI[CHI/IC MNPU3HAKOB HUX MNPOTCKAHUA; OIIBITBHI, OTPAXKAIOIIUC
¢bu3nYecKre 1 XMMUYECKHE CBOHCTBA TAJIOTEHOB U X COSAMHEHUH (BO3MOKHO
WCIIOb30BAHNE BHIEOMATEPHANIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPHIOB
(ramoreHuI0B); O3HAKOMJIEHHE C oOOpa3lamMu cepbl U €€ COCIUHEHUSIMU
(BO3MOXXHO HCIOJIb30BAaHHWE BHJIEOMATEPHAIOB); HAOIIOJEHUE TMpollecca
oOyTrIMBaHUS caxapa MoJl ISHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHCIIOTHI,
M3y4eHHE XMMUUYECKUX CBOUCTB pa30aBIEeHHOMN CEpHON KUCIOTHI, TPOBE/ICHHE
KaueCTBEHHON peaknuu Ha Cyib(aT-moH u HaOJrofeHWe mpHu3HaKa eé
MPOTEKAHMST; 03HAKOMJICHHE C (PU3NUECKUMU CBOMCTBaMH a30Ta, hocdopa 1 ux
COCMHEHUM (BO3MOXKHO HCIIOJB30BAaHUE BHUJEOMATEpUaIoB), oOpaslaMu
a30THBIX U (ocHOpHBIX yAOOpEHUIA; TOTydeHHe, COOMpaHue, paclo3HaBaHUE
1 U3YUCHUEC CBONCTB aMMHaKka; IIpOBCACHUC KAYCCTBCHHBIX peaKHI/Iﬁ Ha NOH

adMMOHHUA H Q)OC(baT—I/IOH H H3YYCHHUC IIPU3HAKOB HX JIIPOTCKAHUI,




B3aMMO/IEHCTBUE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IBIO (BO3MOXKHO
UCIOJIb30BAaHNE BHJICOMATEPUAIIOB); M3y4YE€HUE MOJENIEH KPHCTANIMYECKUX
pemérok anmasa, rpaputa, ¢QyiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOoLMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTB OM
IIPOTUBOrasa; MoJlyueHUue, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB
YIJIEKUCIIOro rasza; MpOBEJCHHE KAadeCTBEHHBIX peaklUMil Ha KapOoHar- U
CUJIMKAT-UOHBl U W3YYCHUE IPU3HAKOB MX IPOTCKAHMS; O3HAKOMIIEHHE C
NPOAYKIMEN CUIIMKATHOW IIPOMBIIUIEHHOCTH; PEIIEHUE SKCIIEPUMEH TAJIbHBIX

3aJay I10 TEMC «Baxxneimme HeMETaIUIBI ¥ X COSIUHCHHUSD)

MeTtamisl 1 uX COCINHCHUA

3.1

OO0mast XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJIOB HA OCHOBAHHUU
nx nonoxeHus B [lepuonnyeckoil cucTteMe XMMHYECKUX 3yeMeHTOB J[.M.
MenpeneeBa u cTpoeHust aToMOB. CTpoeHue MeTaJuioB. MeTajuindeckas CBsI3b
U MeETaJUINYecKas KpUCTAIUIMYEcKas PEIETKA. OJIEKTPOXUMHUUYECKHU Pl

HAIPSDKEHU N METaJUIOB

3.2

duznyeckre U XuMUYecKre cBoicTBa MeTauioB. OO1IMe criocoObl MOTyYeHUs
MeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aALIUTHI UX OT
kopposuu. CriaBsl (cTanb, YyTYH, JIOPATIFOMUHUN, OpOH3a) U UX IPUMEHEHHE

B 6BITy " IPOMBIIIUICHHOCTH

3.3

[lenouynsie MeTaybl: nonoxenue B [lepuoanyueckoil cucteMe XMMHUYECKUX
anemeHTOB JI.M1. MeHieneeBa; CTpOeHHE UX aTOMOB; HAXOX/IEHUE B TIPUPOJIE.
®du3nueckue 1 XMMHYECKHE CBOICTBA (Ha TpuMepe HaTpus U Kanus). OKcupl
U TUJIPOKCHUIBI HATpus W Kanus. lIpuMeHeHue HIeTOYHBIX METAUIOB U HX

COEIUHEHN I
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Illenoyno3emMenbHbIE METAIBI MarHWd W KaJbLIMK: IIOJIOKCHHE B
[Tepuoanueckoit cucrteMe xumudyeckux osiementoB J[.M. Menneneesa;
CTPOCHUE UX ATOMOB; HAXOXKAECHUE B npuponae. Pu3nueckue 1 XMUMHYECKHE
CBOMCTBA MarHusi W Kalblusi. BakHelmme coeluHEHHs Kalblus (OKCH/I,

TUJPOKCUT, cOJH). JKECTKOCTh BOABI U CLIOCOOBI €€ YCTpaHEeHUS

3.5

AJIFOMUHM: 1TOJI0’K€HKUE B 1lepnoandecKkoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J.. MenpeneeBa; CTpOCHUE aTOMa; HaXOXJEHHUE B npupoe. Pusnueckue u
XMMHMUYECKHE CBOWCTBA amOMMHHMS. AMQOTEpHbIE CBOHCTBA OKCHIA M

TUJAPOKCHUJIA ATFOMUHUS

3.6

Keneszo: nonoxenue B [leproguueckoit cucreMe XuMuueckux saemeHTon . 1.

MenzeneeBa; CTpOEHHE aToMa; HaxoXKAeHHE B npupone. duznueckue u




XUMUYECKUE CBOMCTBA jxene3a. OKcubl, TUAPOKCUIbl U conu xene3a(ll) u

xene3a(Ill), ux cocraB, cBOMCTBa M TOJTyYEHHUE

3.7

XUMHUUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3I[aMy METaJIOB U CIJIaBOB,
UX (PU3NYECKUMHU CBOMCTBAMH; U3YUYCHUE PE3YJIHTATOB KOPPO3UH METAJIOB
(BO3MOXKHO HCIIOJIE30BAHHE BHIEOMAaTEPHAIIOB), oco0eHHOCTElH
B3aUMOJICHCTBHUSL OKCHJAA KaiblUsl M HAaTpuss C BOJOM (BO3MOXKHO
HCIIOJIb30BaHNE BHACOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpPEHHsS JKellesa B KHUCIopoae (BO3MOXKHO —HCITOJIb30BAHUE
BHIEOMATEPHUAJIOB); TPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIIUI HA MOHBI
(MarHus, Kanublus, aglOMUHUS, UHHKA, xene3a(ll) u xenesa(lll), menu(IT),
HaOJII0/IEHNE M OTTMCAHKE TTPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHSI,
Kamusgs W Kanblus (BO3MOXKHO  HCIIOJB30BaHUE BHUAEOMATEpHAJIOB);
uccienoBanue aMpOTEPHBIX CBOWCTB T'MJIPOKCHAA AIFOMUHUS U THAPOKCUIA
[IMHKA; PEeIICHNE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeHme MeTalbl

1 UX COCAUHCHU»

XUMUs 1 OKpyXkKaromas cpeaa

4.1

HoBble Matepuansl 1 TEXHOJOTMH. BellecTBa U MaTepualbl B ITOBCEIHEBHON
JKA3HU YeJIOBEKa. X UMUS U 3I0pOBbE. be3omacHoe ucmoyib30BaHME BEIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas moMoIip mMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOM  TIpaMOTHOCTH. XHMHYECKOE  3arps3HEHHE
okpy»xatomieit cpeas [11K. Pons XuMUU B peIieHUN SKOJIOTHUECKUX ITPOOIIeM.
[IpupoaHble MCTOUYHUKHU YIJIEBOJOPOJOB (yrojib, MPUPOAHBIN ra3, HedTh),

MPOIYKTHI UX NEPEpabOTKU, UX POJIb B OBITY U TPOMBIIIIEHHOCTH

4.3

XUMHYECKUH 3KCIIEPUMEHT: U3yueHHEe 00pa3lioB MaTEpHaJIOB (CTEKIIO, CIIJIaBbl

MCTAJJIOB, ITIOJIMMCPHBLIC MaTCpI/IaJ'IBI)




HPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHO
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpOBepPsieMOro
TpedoOBaHUsI

IIpoBepsiemble TPeGOBAHMSA K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/ibHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazosanus Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:

1.1

0 TO3HABAEMOCTH SBJICHUW HPHUPOJBI, MOHUMaHUE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak 00JaCTU COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIeH KyJbTYpbl M MPaKTHUYECKOH
JESITEIbHOCTU 4YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILIECTBa;

IMOHUMaHUE MCCTAa XUMHH CPCAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHH A, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPECTUYUCCKUX MCTOHAaX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKHUX peaKum“I; YMEHHUE HCIOJBb30BATb MOJACIN  JId

OOBSICHCHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodhecCHOHATBHON JCITEIbHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHKEHHUSIX
XUMHUYECKOM HAayKH, YTO MO3BOJUT OOYYAIOIIMMCS paccMaTpuBaTh
XUMHIO Kak cdepy cBoed Oyaymedl  npodeccuoHaIbHON
NEeSTeIbHOCTH W CHeNaTh OCO3HAHHBIM BBIOOP XUMHU Kak
NpoQHUIEHOTO MpeAMeTa MPU TEpPexoJie Ha YPOBEHb CPEIHETO

o01ero 00pazoBaHus

Bnanenue cucremMod XMMHMYECKUX 3HAHUW U yMEHUE IPUMEHSATH

CUCTEMY XUMUYCCKUX 3HaHPII>'I, KOTOpas BKJIIOYACT:

2.1

BOXHEHWIINE XMMHUYECKUE TMOHATHS: XUMHYECKUN SJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, POCTOE M CIIOKHOE BEIIECTBO, OTHOPOAHAT U
HEOJJHOPOJIHAsl CMECh, OTHOCHTENIbHBIE aTOMHAsik M MOJIEKYJIsipHasi
Macchbl, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJISPHBIIA
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSA), XUMUYECKAsT
peaknus, peaKuy COCAUHEHUS, PEAKIHH PA3NIOKCHHS, PEaKIUH
3aMEILEeHHS, PeaKkIuu OOMeHa, TeIIOBOH 3(h(eKT peakuu, FK30- U
SHAOTEPMHUYECKHE PEAKIIMH, PACTBOP, MACCOBAS JIOJISI XUMHYECKOTO

9JICMCHTA B COCIMHCHHNH, MaccoBasd J0JI1 W IPOLCHTHaA




KOHLEHTpa K BEIIECTBA B pACTBOPE, PO aTOMA, JIEKTPOHHBIH CIIOi
aToMa, aToOMHas OopOHMTallb, pPaAUyC aToma, BaJEHTHOCTb, CTEIEHb
OKHUCIICHH S, XUMUYECKAS CBSI3b, JJIIEKTPOOTPULATENBHOCTb, MOJISIpHAs
U HENOJISIpHAsl KOBAJICHTHAs CBsA3b, MOHHAS CBA3b, METAJLUINYECKAs
CBsI3b, KpUCTAJUINUECKas peIIETKA (ATOMHAsI, MOHHAsI, METaJUINUECKasl,
MOJIEKYJIsIpHAs), HOH, KaTUOH, aHUOH, SJICKTPOJIUT U HEAJIEKTPOJIHT,
JNEKTPOJIUTHYECKAsT JAUCCOLMALMS, PEAaKIMH HOHHOIo OOMeHa,
OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIE ~ PEAaKLUM, OKUCIUTEIb U
BOCCTAaHOBUTEJb, OKHUCIEHWE W BOCCTAHOBJIEHUE, DJIEKTPOJIM3,
XMMHMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PEaKIUH,
CKOpPOCTb XUMHYECKOW peakuuu, kataimsarop, II/JIK, xopposwms

METAJIOB, CIIJIaBhI

2.2

OCHOBOIOJIATAIOIINE 3aKOHbI XUMHH: 3aKOH COXPAHEHHS MacCChl,
nepuoanyeckuid 3akoH .M. MenneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOF&I[I)O
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TEOPUM  XUMHH:  aTOMHO-MOJIEKYJISIpHAs ~ TEOpHUs,  TEOpHUs

SHGKTpOHHTI/I‘lCCKOﬁ Jucconuanumn

Brnanenne ocHOBaMu XMMHUYECKOW I'PaMOTHOCTH, BKJIFOYAIOIIEH:

3.1

YMEHHE TPaBWIBHO MCIIOIb30BAaTh M3y4YEHHBIE BeEIIECTBA U
MaTepuainsl (B TOM 4uci€ MUHEpalbHbIE YJIOOpEeHHs, METallIbl U
CIUIaBbl, MPOAYKTHl IepepalOTKH  NPUPOAHBIX HCTOYHHMKOB
yTIeBOIOPOJOB (YIJIsl, IPUPOAHOIO rasa, HeTu) B OBITY, CEITBCKOM
XO35IICTBE, HA IPOM3BOJCTBE M IIOHMMAHUE 3HAYEHUS JKUPOB,
0enKoB, YIVIEBOAOB JUIsl  OpraHM3Ma  4YellOBeKa;  yMEHMe
IIPOrHO3UPOBATH BIUSHUE BEILECTB U XMMHMYECKUX IIPOLECCOB HA

OpraHu3M YeJIOBEKa U OKPY’KaIOLIYI0 IPUPOIHYIO CPELY

3.2

YMCHUC UHTCIPHUPOBATD XUMHWYCCKUEC 3HAHHNA CO 3HAHUAMHA JPYTrUx

y4eOHBIX MTPEIMETOB

33

HaJIM4uue OnbITa paboThl € Pa3IUYHBIMU HCTOYHUKAMHU HH(DOpMAIIH
[0 XMMHUU (Hay4yHas U HAy4YHO-IIONYJIApHAs JUTEpaTypa, CIOBapH,

CIIPaBOYHUKHU, UHTEPHET-PECYPCHI)
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YMCHHUEC OOBEKTHUBHO OIICHUBATh I/IH(l)OpMaIH/IIO O BCIICCTBAX, HX
INpeBpalliICcHUAX W  HOPAKTHYCCKOM  IIPUMCHCHHUU U YMCHUE

HCII0JIB30BaTh €€ I peUICHUA y‘{e6HO-HO3HaBaTeJ'IBHBIX 3aj1a4




Brmagenne ocHoBaMHM MOHSTHHMHOTO afnrmnapara 1 CUMBOJIMYCCKOIro
A3bIKa XUMHU JJI1 COCTAaBJICHU A (I)OpMy.]'I HCOPraHN4YCCKUX BCIICCTB,
ypaBHeHI/Iﬁ XUMHUUYCCKHNX peaKuHﬁ; OCHOBaMH XHMHYECKOH

HoMmeHkJaTypsl (IUPAC u TpuBuanbHOi)

YMeHue oObsACHATh CBS3b MOJOXKEHUs d7eMeHTa B [lepronnueckoi
CUCTCMC C UYHUCIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi sjapa, OO0IIee YHCIIo
AJIGKTPOHOB), PACIPENICIICHUEM 3JICKTPOHOB IO JHEPreTHYCCKUM

YPOBHAM aTOMOB IICPBBIX TpéX NCPpUOI0B, KA U KAJIbIIUA

[IpeacraBnenne 0 NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB (panyc aToMa, JIeKTPOOTPUIIATETHHOCTH ),
IOPOCTBIX MW CJHOXHBIX BCHICCTB OT IIOJOXKCHUA JOJIICMCHTOB B
[lepuomnueckoid cucteme (B MalbIX IMEepUOJaX M TJIABHBIX

nonrpyrmax) " 3JICKTPOHHOT'O CTPOCHUS aTOMa

YMmenue kiaaccupuIiupoBaTh:

7.1

XUMHUUYECKHUEC DJICMCHTHI

7.2

HCOPraHMYCCKHC BCUICCTBA

7.3

XUMHNUYCCKUC PCAKITUU

YMeHune onpenenrs:

8.1

BAJICHTHOCTB U CTCIICHb OKUCJIICHUA XUMHUUYCCKHUX BJICMCHTOB, 3apsi

HoHa

8.2

BUJ XMMHUYECKOW CBSI3U M THUIl KPUCTAUIMYECKON CTPYKTYphI B

COCINHCHHUAX

8.3

XapakTep Cpeibl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHUCIIUTECIIb U BOCCTaAHOBUTCIIb

YMeHune xapakTepu3oBarh (pu3nuecKre U XUMUYECKHE CBONCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOpOX, rpaduT, anamas,
KpeMHHH, a3oT, (ocdop, cepa, XJIop, HATpHWi, Kajaud, MarHui,

KaJIbIIU I, A TFOMUHHUM, KEJIE30)

9.2

CIIO)KHBIX BEIECTB, B TOM 4YHCIIE€ UX BOAHBIX PacTBOpPOB (BOJa,
aMMMaK, XJOpPOBOJIOPOA, CEPOBOAOPOA, OKCUIBl U T'MIPOKCHIBI
metajuioB [-IIA rpynn, amomunus, meau (I1), nunka, sxenesa (11 u

I1T), oxcuapt yraepona (I1 u IV), kpemuus (1V), azota u pocdopa (111




u V), cepot (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,

(docdopHas, yronpHas, KpeMHUEBasI KHCJIOTa U UX COJIN )

MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOMCTBA BEIIECTB B

3aBUCUMOCTHU OT MX COCTaBa M CTPOCHUS, IPUMCHCHNEC BCIUICCTB B

73 3aBUCUMOCTH OT WX CBOHCTB, BO3MOXXHOCTb MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUI B PA3IUUHBIX YCIOBUSIX
10 YMeHue coCTaBIsATh MOJEKYJISIPHBIE 1 HOHHBIE YPaBHEHU I pEaKIIHi,
B TOM YHCJIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WJUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
' (TpymiT) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKAAIOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BhIYUCIATh (IPOBOAUTDH PACUEThI):
11 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOT' 0 3JIEMEHTA B COEJMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOpE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 MACCy, 00bEeM I'a30B
114 [0 ypaBHEHUSM XHMHUUYECKHUX pEaKUHUM U HaXOAUTh KOJIMYECTBO
. BEILIECTBA, 00bEM U MACCy PEareHTOB UJIU MPOIYKTOB pEaKIINU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM ~METOJIaMH  HAy4YHOIrO TIO3HaHUA (HaOJIOJEHHE,
1 M3MEpPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNE) IPU U3YUEHHU U BEILIECTB
. U XMMHYECKHUX SIBJIEHUH; yMeHHe chopMyJIMpoBaTh HpodieMy u
HPEIIOKUT MYTH €€ PEeLICHUS
199 6e3omacHOil paboOThl ¢ XMMHUYECKMMHU BEILECTBAMH, XHMHUYECKON
' nocyJoi U 1ab0paToOpHBIM 000pPYIOBaHUEM
npaBujgamMu  0€301acHOTO obOpareHus c BEIIIECTBAMH,
UCIIOJIb3YEMBIMU B MMOBCEIHEBHOMN KU3HU, IIPABUJIAMHU TTOBEICHUS B
123 LeTsX COePEKEHHS 3I0POBbS M OKPYXKAIOMICH MPUPOTHON CPEeIbl;

IMOHMMaHUeE Bpesia (OIacHOCTH ) BO3/IEHCTBUS Ha )KUBbIE OpPraHU3Mbl
OIpPENEICHHBIX BEILIECTB, croco0oB YMEHBIIECHHUS u

OpcaoTBpalICHUA UX BPCIHOI'O BO3HCﬁCTBHH
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Hamnune MPaKTUYCCKUX HABBIKOB IJITAHUPOBAHUA U OCYIICCTBJICHUA

CICOAYIOMNX XUMHUYCCKHUX SKCIICPUMEHTOB!

13.1

N3YUCHUC u OIIMCaHHuEC (1)I/ISI/II-IGCKI/IX CBOMCTB BCUICCTB,
O3HAaKOMJICHHE C (I)I/ISI/I‘ICCKI/IMI/I U XUMHYCCKHUMMU IBJICHHUSIMU ; OIIBITHI,

HWJUTIOCTPUPYIOIINEC ITPU3HAKN TPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

M3yYeHHne CIoco00B pa3jieieHust CMeceit

13.3

MOJIy4eHHE KHUCIOpOAa M H3YYEHHE €ro CBOICTB; IOJIY4YEHUE
BOJIOPOJIa M U3YUYEHHUE €r0 CBOMCTB; MOTyUYeHHUE YIIIEKUCIIOro rasa u
U3yUEHHUE €ro CBOWCTB; NMOJYYEHHE aMMHaKa U HM3y4YEHUE €ro

CBOICTB

13.4

IPUTOTOBJIEHUE DPACTBOPOB C OINPEACIEHHON MaccOBOM JoJel

PacTBOPEHHOTO BEILIECTBA

13.5

NpPUMEHEHHE  MHAMKATOpOB  (JlakMyca,  METHJIOpaHXka |
¢denondranenna) I ONpeaeNeHus XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJI0YEN

13.6

HCCIIEIOBAaHUE M OINHUCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3TUYHBIX KJIACCOB; M3yUYCHHUE B3aMMO/ICH CTBUS KUCIIOT C METAJIJIAMH,
OKCHUJIaMH  METAJJIOB, pPAaCTBOPUMBIMH M  HEPACTBOPHUMBIMH
OCHOBAHMSAMHU, COJISIMH; IOJYyYEHHE HEPacCTBOPUMBIX OCHOBaHUM;
BBITECHEHHWE OJIHOTO MeETajula JpyrMM W3 pacTBOpa COJIH;
uccieoBanue aM(pOTEPHBIX CBOWCTB THIAPOKCHIOB AIIOMUHHSA U

IIAHKA

13.7

pelIeHHE SKCITEPUMEH TAJIBHBIX 33/1a4 110 TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCIIMHCHU N, «NEKTPONTUTUYECKAT
Ioucconuanusay; «BaxHeWmme HeMeTaaldbl W WX COCAUHCHUS,

«BaxkHaenmue MeTaJuibl 1 UX COCIUHECHU D

13.8

XUMHYECKHUE  OKCIEPUMEHTHI, HIUTIOCTPUPYIOUIME  MPH3HAKA
MPOTEKAHUS PEaKIii HOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKIIMK Ha
IMPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX MOHBI: XJIOPHUI-, OPOMH/I-,
uomun-, cyiubdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCH/I-MOHBI, KATHOHBI AMMOHHSI, Mar HUS, KAJIBIU s, ATIOMUHUSI,

xkenes3a (2+) u xenesa (3+), meau (2+), MUHKA
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VYmMmeunue:




14.1

NPECTABIATh PE3yJbTaThl dKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNIbCTB, T'PaUKOB U TaOJIUI[ M BBIABIATH SMIUPHYECKHE

3dKOHOMCPHOCTH

14.2

YCTaHaBJIUBAaTh CBA3U MCXKOYy pE€ajibHO Ha6J'II-OI[aeMBIMI/I
XUMHUUYCCKHUMU ABJICHUAMU U IIpoHeCCaMH, MPOUCXOAAINIUMU B

MaKpo- U MUKPOMHUPE, OOBSICHATh TPUYNHBI MHOTO0Opa3usl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHMUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 11O XUMHUHU

Kon

IIpoBepsieMblii 3J1IEMEHT COAePKAHUSA

1

HepBOHa‘IaIIBHLIC XUMHUUYCECKHUEC ITOHATUA

1.1

Yucreie BemecTBa U cMecu. CriocoObl pa3neneHus cMeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumudyeckue 3aeMeHThl. CHMBOJBI XUMHYECKHX

9JICMCHTOB. HpOCTLIC 1 CJIOXKHBIC BEIICCTBA.

1.3

XumMmudeckas Q)opMyna. BaneHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB.

CrerneHp OKUCIECHU

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCIICCTB. OTHocHTEeNIbHAsT aToMHas Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHad Macca. MaccoBas J0JIA XUMHYCCKOT' O 3JIEMCHTA

B COEIUHEHUU

1.5

KommgectBo BemectBa. Monb. MounsipHas Macca. MoJsipHBI 00BEM Ta30B.

BzanMocBs3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX CANHUI BCIICCTBA

1.6

DU3NYECKUE U XUMUYECKHUE SABIICHUS. XUMUUYECKasl peaklus U €€ NPU3HAKH.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XMMUYECKNE YPaBHEHUS

[Tepnomuueckuit 3akoH u Ilepuoanyeckas cucreMa XMMHYECKUX JJIEMEHTOB

.. Menneneepa. CTpoeHre aTOMOB

2.1

[Tepuoanueckuii 3akoH. I[leproanyeckas cUCTEMa XUMHYECKUX JJIEMEHTOB
JA.N. Menneneesa. Ilepuonst u rpynnbel. @U3NYECKUI CMBICT HOPSIKOBOTO

HOMCEpa, HOMEPOB IICPpUOJa U I'PYIIIILI DJIEMCHTA

2.2

Crtpoenne aromoB. CocTtaB aToMHBIX saep. M3oronbl. DnekTponbl. CTpoeHue
JNIEKTPOHHBIX 000JIOYEK aToMOB MepBhIX 20 XUMHYECKUX DJIEMEHTOB

ITepnonnueckon cucremst .M. MenneneeBa
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3aKOHOMepHOCTI/I B U3MEHEHHUH CBONCTB XUMHYECKHX IJIEMEHTOB MMEPBBIX TpéX
NnNepuoaoB, Kalius, KaJIbIUsA (pazuzlyca aTOMOB, JJICKTPOOTPULIATCIILHOCTH,
MCTAIINIMYCCKUX MW HEMCTAIIMYCCKHUX CBOﬁCTB) U WX COCOAUHCHHA B
COOTBCTCTBHUHU C IIOJIOXKCHHEM JJICMCHTOB B Hepnommecxoﬁ CHUCTCMC H

CTPOCHHUECM UX aTOMOB

CTpOCHI/Ie BEUICCTBA

3.1

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHAsT W HEMOJISIpHAS) CBS3b.
DJeKTPOOTPULATEIBHOCTh ~ XMMHYECKUX  DJIEMEHTOB. VoOHHas  CBsI3b.

Mertannuyeckas CBSI3b




3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (ATOMHAs, HOHHAs, MeTaJlJIMYecKas),
3aBHCHMMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAUIMYECKON PEIIETKU U BUJA

XHMHYECKOHN CBSI3H

Baxueiimme npeactaBuTeNM HEOPraHWYECKUMX BemiecTB. Hemertamwibl 1 ux

coeIMHEHUs. MeTallibl U UX COCIUHEHUS

4.1

Knaccupukamnus ¥ HOMECHKJIATypa HEOPraHWYCCKUX COCIUHCHHI: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) u
HecoJieoOpa3yrole; OCHOBAHMM (IIEI0OYM U HEPACTBOPUMBIC OCHOBAHUS);
KHCTIOT (KUCIOPOJCONepkKae ¥ OECKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPEAHUX M KHUCIIBIX)

4.2

DU3NYECKHE W XHMHUUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

DusnyecKkne M XMMHUYECKHE CBOMCTBA MIPOCTBIX BCHICCTB-MCTAJUIOB: JIUTHUA,
HaTpusd, KaJlus, Marovus U KaJIbIWA, aJIIOMUHUA, XKCJIC3a. 3HeKTpOXHMquCI(I/Iﬁ

PN HANIPSDKEHU A METAJIOB

4.4

dusudeckre 1 XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COG,I[I/IHGHI/Iﬁ HCMCTAJIJIIOB:

XJIOPOBOAOPO/Ia, CEPOBOIOPOA, AMMUAKA

4.5

du3nyecKnue U XMMUYECKHE CBOWCTBA OKCHAOB HemeTayioB: cepsl (IV, VI),
azora(Il, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). I[lonyuenue

OKCH 0B HEMCTAIIIOB

4.6

Xumudeckue cBorcTBa okcu10B: MeTauioB [A—IIIA rpynm, nunaka, meau(Il) u

sxeneza(ll, 11I). TTonyyenue okcum0B METAIOB

4.7

XHUMHYECKUE CBOWCTBA OCHOBAHUN U aM(OTEPHBIX THAPOKCUJIOB (Ha IpUMepe
TUJIPOKCUJIOB QIIOMHHUS, JKene3a, LuHKa). [lomydyeHue ocHoOBaHuMM U

aM(OTEepHBIX THAPOKCUIOB

4.8

OO0mye XuMHYECKHE CBOMCTBA KMCIIOT: XJIOPOBOJIOPOAHOMN, CEPOBOIOPOIHOM,
CEPHUCTOM, CEpHOM, a30THOM, (HoCcHOpPHOH, KPEeMHUEBOMH, yroibHONH. OcoOble
XMMHUYECKHE CBOMICTBA KOHLIEHTPUPOBAHHON CEPHOM M A30THOW KHCIIOT.

[Tomydenue kucior

4.9

OO6mme XxuMr4ecKre CBOCcTBa cpeqHuX cojeil. [lomydenue comneit

4.10

HonyquI/Ie, co6npaHHe, paciio3HaBaHHUC BOJIOpOAad, KHCJIOpPOJd, aMMMaAKa,

YTIIEKUCIIOT0 Ta3a B J1abopaTopuu

4.11

HonyquI/Ie aMMHaKa, CCpHOfI M a30THOM KHCJIOT B IMPOMBINUICHHOCTH. O6H_[I/IC

CIOCOOBI MOJTy4YeHU s METAIIJIOB




4.12

I'eneTnueckas CBSI3b MCKAY Ki1aCCaMH HECOPTaHUYCCKUX COCIII/IHGHI/Iﬁ

XHUMHYECKHE pCaknunun

5.1

Knaccudukanms XuMHYeCKIX peakliiii 0 pa3InyHbIM IPU3HAKaM: I10 YU CITY U
COCTaBY Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TermjaoBoMmy 3ddekty, mo

W3MEHEHHUIO CTCIICHEH OKHCICHUS XUMHUISCKHUX 3JICMCHTOB

5.2

TenoBoil 3ddexT XUMHUECKON peakiuu, TEPMOXUMHYECKHE YpaBHEHUSL

DK30- U SHJO0TEPMHUYECKHE peaku. TepMOXUMHYECKUE YPaBHEHUS

53

OKHCINTEIHPHOBOCCTAHOBUTEIBHBIE pCaKkunu. OKHCIIUTENIM U BOCCTAHOBHUTENH.
[Ipomecchl  OKHMCIEHHSI W BOCCTAaHOBJICHHS. OJEKTPOHHBIH  OanaHc

OKHCIIATEIIFHOBOCCTAHOBHUTEIIHLH O pCakuuu

54

Teopust 2JEKTPOTUTUUYECKON Tuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOITUTHI

N HEDSJICKTPOJHUTHI. CuinbHEBIE U cla0bIe OJICKTPOJIHUTEI. Crenenn JUucconuanuu

5.5

Peakniniu nonHoro oOMeHa. YcnoBusi POTEKaHUS peakllMii HOHHOTO 0OMEHa,

MOJIHBIE ¥ COKPALIEHHBIE HOHHBIE YPaBHEHUS peaKkuii

XuUMUs B OKpyKarolas cpeaa

6.1

Bemectsa m marepuanbl B IMOBCEIHEBHOW >KM3HU 4eloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XUMHYECKUX PEaKIuid B jJabopatopuu U OBITY.

HepBaﬂ IMOMOIIB TP XUMHUYCCKUX OXKOTaX U OTPaABJIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKPYXKalIIeW cpeapl (KUCIOTHBIE JOXKIH,
3arpsi3HEHNE TMOYBbI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpeAoTBpalleHUs
[Ipenenbnas pomyctumas koHueHTpauus BemectB (IIJAK). Ponp xumum B
pEeIICHUH DJKOJIOTHYECKUX MpodiieM. YCuieHue MmapHUKOBOTO 3ddekra,

pa3pyIeHne 030HOBOTO CIIOs

6.3

[Tpumenenue cepsbl, a3oTa, Gochopa, yriepona, KpeMHHUS U UX COCTUHCHHN B
OBITYy, MEIWIIMHE, MMPOMBINUICHHOCTH U CEIILCKOM Xo3sicTBe. [IpuMmeHeHne
METAJZIOB M CIJIaBOB (CTallb, YyT'YH, IIOPATIOMHHUNA, OpoH3a) B OBITY H
MPOMBITNITICHHOCTH UX coeHeHu. [ToHsATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIC

CIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[TpuponHble UCTOYHHKHU YIIIEBOJAOPOAOB (Yroiib, MPUPOJHBIA Ta3, HE(Tb),

MPOAYKTHI UX TIepepaboTku (O€H3MH), UX POJIb B OBITY U MIPOMBITIIUIEHHOCTH

6.5

[TepBOHAYANBHBIC MOHSITHSI 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHCHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTHIEH, 3TaHOJL, TJINLIEPUH, YKCYCHAas KU CIIO0Ta).
[TonsTHE 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KU paX, OeNkax, yrieBoIax — U Ux

POJIn B ’KU3HH YCIIOBCKA




PacuéTnr:

7.1 o GpopMyaaM XUMHUYECKUX COSAMHEHUN
7.2 Macchl (MacCOBO ) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHNE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






