MMHUMCTEPCTBO NPOCBEILLEHUSI POCCUIICKOMN ®EJEPALIMM

I'ocynapcTBeHnHoe 0101:KeTHOE 001Ie00pa3oBaTeIbHOE yupexaenue Camapckoi od1acTu

PACCMOTPEHO

Ha 3acenanun

neJarorndycCKoro COBCTa

MunucrepcerBo odpasosanusa Camapckoii 00s1acTn

IOro-BocTo4Hoe ynpaB/jieHue

OCHOBHAaA 06me06pa3OBaTeﬂbHaﬂ HIKoJ1a C. HOKpOBKa

MYHHMIHUNAJbHOTo paiiona Hedreropckmii Camapckoii 061actu

I[TPOBEPEHO YTBEPXIEHO

3amMecTUTeNb TUPEKTOpa JupexTop UIKoIbl

no y4ueOHoit paboTe

[Tporokom Ne 1
ot 28.08.2025 .

KaBTacbeBa T3B.

O

NOXeHue:
025.10.14

Q0
D3

_ Vkonosa O.A. Tprkas Ne 120-o1
28.08.2025 1. ot 28.08.2025 .
PABOYAS ITPOI'PAMMA
(ID 7104302)

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»

TUTst o0ydJaromuxcs 8 — 9 KimaccoB

¢. [loxkpoBka 2025

Kastacresa T.B.



INOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHMM Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUsA
COCTaBJieHa Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbpHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBIEHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepanbHOl paboyeil mnporpamMmbl
BOCITUTAHUSA U C yIETOM KOHIICIIIIUN MTPETOTaBaHus yIeOHOTO TIPeAMETa « X UMM
B 00pa30BaTeNIbHBIX Opranu3anusax Poccuiickoit deaeparuu.

[Iporpamma mo XuMuUM Ma€T MPEACTABICHHE O IENSIX, OOIIEH CTpaTeruu
OOy4eHHs, BOCHHUTAHUS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAaeT  00s3aTebHOE  MPEIMETHOE coJiepKaHue,
MpeayCMaTpUBaeT paCIpeleeHue €ro Mo KilaccaM M CTPYKTypUpOBaHUE IO
paznenaM M TeMaM MPOrpaMMbl TIO XHMHH, OMNPENEseT KOJWYECTBEHHbBIE U
KauyeCTBEHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYTO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XHUMHH C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO Tporecca, BO3PACTHBIX
OCOOEHHOCTEM  O00y4YarolMXCsl, OMNpeAeNsieT BO3MOXHOCTH MpeAMeTa IS
peanuzanuyu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHsS OCHOBHOM oOpa3oBaTelbHOMN
IpOrpamMMbl Ha YPOBHE OCHOBHOTO 00111eT0 00pa30oBaHus, a TaKKe TPeOOBaHMIA K
pe3ynbTaTam OOy4eHHs] XUMHUH Ha YPOBHE IeJIel U3yUeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIBHONW JEATEIbHOCTH O00ydYaromerocs MO OCBOCHHIO
y4eOHOTO CoepIKaHUSI.

3HaHME XHMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
O0Oy4JaroIierocs, €ro MpeICTaBICHU O MaTepUaIbHOM €IWHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (GOPMHUPYEMBIE XUMHUEH TPEACTABICHUS O B3aMMOIIPEBPAICHUIX
SHEPrud U OO0 DBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHUS TI100albHbBIX
npoOJeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTreTUUYECKOM,
MTUIIIEBOI M KOJIOTHYECKOW 0€30MMacHOCTH, IPOOIIEM 31paBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTCH  JJIT  CAaMOpa3BUTHUSA W
dbopMHpoBaHUSs KYJIbTYPbl JUYHOCTH, €€ 001Iel 1 GyHKIIMOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJIEHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaronuXxcsi, HABBIKOB WX CAMOCTOSTEIBHOM Y4EeOHOM  JCATEIHHOCTH,
DKCIICPUMCHTAILHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOIWMBIX KaKk B
MOBCEIHEBHOM JKM3HU, TaK U B MPOPECCUOHAIBHON JEATEIHHOCTH;

3HAKOMHUT CO CHeNU(UKON HaydHOTO MBIIUICHHS, 3aKJIa/JbIBA€T OCHOBBI
[[EJIOCTHOTO B3TJIsA/Ia HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITIXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHUYECKOE
o0Opa3oBaHHe 00yYarOIIUXCS.

JlaHHbBIC HaIpaBJICHUS B OOYYEHHM XHUMHH OOECIICUMBAIOTCS CIEMU(PUKON
COJICpKaHMsl  y4yeOHOTO  MpeaAMeTa, KOTOPBIM  SBJISETCS  IMEJarorMuecKu
aJIalTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKU XMMHUU Ha OMPeeIEHHOM JTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIUMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHSATUNA XMUMHH, OCHOB
HEOPraHWYECKOW XHUMHU U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TMOHSITUN
OPraHu4YeCKON XUMHH.

CTpykTypa coaepaHus MPOrpamMMbl MO0 XUMHH c(opMUpoBaHA HA OCHOBE
CUCTEMHOro mnoaxoga K €€ mzyueHuro. CoaepKaHu€ CKIQJbIBAETCS W3 CHUCTEMBI
MOHSATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakuuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbl TIO0 TPUHIIUITY
MOCJIE0BATEIHLHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBA3Y;

— TpenCTaBICHUA 00 JICKTPOJUTUYECKON JHUCCOIMAIIMMA BEIIECTB B
pacTBopax.

TeopeTnueckre 3HaHHMS PACCMATPUBAKOTCS HA OCHOBE HJMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHSS (QYHKIIUA OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS] U TMOTy4YCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKON COCTABIIIOIIEH HAYYHOM KApTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHUs B Hayke. M3yueHue XUMHUM NMPOUCXOAUT C MPUBJICUCHUEM
3HAHUM M3 paHee M3YUCHHBIX Y4EeOHBIX NpeaMeToB: «OKpYKaAOMMN MUPH,
«buomorus. 5—7 kiacce» u «Pusuka. 7 Kinacey.

[Ipy wW3ydyeHWH XUMHHM TPOUCXOAUT (OPMHUPOBAHWE 3HAHWK OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3amaya yuyeOHOTO mpeaMera COCTOUT B (OPMHPOBAHUM CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUITUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAay4YHbIM METOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHYECKHUX PEaKIHil, B (OPMUPOBAHUU U PA3BUTUU MTO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YeOHO-IIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKOM
NEATENIbHOCTH, OCBOCHMM IIPaBMJ O€30IacHOro OOpalleHHsl C BELIECTBAMHU B
MMOBCEIHEBHOM XKU3HH.

[Tpu U3yyeHNH XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUsl BaXKHOE
3Ha4YeHHe NMPUOOPen TaKue 1eJd, KakK:

— (GOpMHPOBaHME WHTEIJICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEIbBHOMY IPHUHATHUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSAM KU3HMU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
o0ydaromuxcsi K CaMOCTOSATEIbHONW MO3HABATEIbHON JESTENIbHOCTH, HAay4HBIM
METOJIaM MO3HaHUA, (GOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCaoBHil, CTOCOOCTBYIOMIUX MPUOOPETEHUIO O0YUYaIOIIUMUCS
OMbITa Pa3HOOOpPa3HOW NEATEIbHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmeld GyHKIIMOHAIBHOH W €CTECTBEHHO-HAYUYHOU
IrPaMOTHOCTH, B TOM YHCJIE YMEHHMHA OOBSICHATH W OLEHUBATH SIBJICHUSA
OKpY>KaloIlIer0o MUpa, UCHONB3Ysl 3HAHUS WM OMbIT, MOJYYCHHBIE NMPU H3yUYECHUU
XMMHH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEIHEBHOM XU3HU MU
TPYIOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y OOyyaroluxcss T'yMaHUCTHYECKMX OTHOILEHUH,
NOHMMAHUA LIEHHOCTH XUMHUYECKHX 3HAHUU Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIecOo00pa3HOro TOBEACHUA B OBITY M TPYAOBOM JEATENBHOCTH B IENSIX
COXPaHEHHUS CBOETO 37J0POBbS U OKPYIKAIOILEH IPUPOTHOM Cpeabl;

— pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CAMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOILEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTA K OCO3HAaHHOMY BBHIOOpY MpodWiIs W HAMpPaBICHHOCTH NajbHEHIIEro
oOyd4eHMUSI.

OOwiee YMCIO YacoB, OTBEAEHHBIX JMJI M3yUYEHUs XHMHUHM Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kimacce — 68 gacoB (2 yaca B HEJETIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHble XUMHYECKHE TIOHATHUS

[Ipenmer xumun. Poinb XUMUU B )KU3HU YETIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemectBa. Du3MUECcKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE O MeTodax MO3HAHWA B XUMHHU. YHCThIE BeIlECTBA M CMECH.
Crioco0nlI pa3jieneHus cMecei.

ATOMBI W MOJICKYJIbl. XUMHYECKHE dJIEeMEHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0KHbBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajaeHTHOCT aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CocTaBa BewlecTB. (OTHOCHUTENbHAs aTOMHAas Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10711 XUMHAYECKOTO JIEMEHTA B
COEJIMHEHHUH.

KommuecTBo BemectBa. Mosnb. MossipHas macca. B3auMocCBsI3bp KOITMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUN.

Pu3nyecKre U XMMAYECKUE SBJICHUA. XUMHUUECKAs PEaKLUs U €€ PU3HAKH.
3aKOH COXpaHEHMsS MacChl BEUIECTB. XUMHUYecKue ypaBHeHMs. Knaccudpukanus
XUMUYECKUX PEAKIUH (COCTUHECHMUS, PA3IOKECHHUS, 3aMeIeHuUs, 0OOMEHA).

Xumuueckuu 3kcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBUiiaMu padOThHI B 1abOpaToOpuu U
npuémMamMu oOpalieHus ¢ J1abopaTOpPHBIM 000PYIOBAHUEM, U3YUYEHHUE U OMHUCAHKE
¢u3nyecKux CBOMCTB O0pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIO/ICHUE
busndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pPacTUpPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAllMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCTIOTON) SIBICHUM, HAOII0ICHUE U
OMMCAaHUE TMPU3HAKOB MPOTEKAHUSI XUMHUYECKUX Peakiuil (pa3iokeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCJOTHI C XJOPUIOM Oapusi, pas3lioKEHUE THUIPOKCHUIA
meau (I1) npu HarpeBaHuu, B3aMMOJIEUCTBHE Keme3a ¢ pacTBopoM cosn menu (11),
U3Y4YEHHUE CIOCOOOB pa3/eNieHHss CMecel: C TMOMOIIbI0 MarHuTa, (uiIbTPOBAHUE,
BbINIApUBAHUE, JUCTHILISALNS, XpoMaTorpadusi, MpoBeIeHUE OYUCTKH TOBApEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBEACHHS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJIEJEH MOJIEKYII
(IIapOCTEePIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3agyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopom — 3JI€MEHT M IpPOCTOE
BemecTBO. HaxokmeHwe Kuciopoja B TpHUPOAE, (DHU3UYECKHEC M XUMHUYECKUC
cBoiictBa (peakumu ropeHus). Oxcuapl. [lpumenenue kucmopoma. CrocoOb



MOJIYYeHHUS] KHUCIOpoja B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopot
Kucaoposa B mpupoje. O30H — ayIoTponHast MOAU(PHUKALUS KUCIOPOIa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHHUS,
DK30- M JHAOTEPMHYECKHE PEAKIMU. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3/IyXa, yCWJICHUE NTAapHUKOBOTO 3 deKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bomopon — nanemeHT M mpocroe BemecTBo. HaxoxaeHue Bojgopoaa B
npupose, GU3MYeCKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHEe, CIIOCOObI
nosydeHusi. KHcioTel u coun.

MomnsipHbiii 00bEM ra3oB. PacuéTbl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacehlllieHHbIE M HEHACHIIEHHbIE PacTBOPBI. PacTBOPpMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B paCTBOPE. XUMUUYECKUE CBOMCTBA BOIbI. OCHOBaHMSI.
Ponp pacTBOpOB B pupoA€e U B KU3HU 4esoBeka. KpyroBopor Bosbl B MpUpOE.
3arps3HeHue NpUpOoaHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannuecknx coemnuHenuit. Oxcuapl. Knaccuduxarus
OKCHJIOB:  coyieoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HeconeoOpazyromue. Homenknatypa okcunoB. Dusmueckue ©U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lonydeHne okCcuIoB.

OcHnoBanusa. Knaccudukarnuss ocHOBaHMM: MENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenkmarypa ocHoBaHui. PU3NYECKHE U XHMHUYECKHE CBOMCTBA
ocHoBaHUU. [losryueHrE OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. @usnyeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydeHne KUCIIOT.

Conu. Homenknatypa coneil. @u3znueckue U XUMUYECKHUE CBOWCTBA COJICH.
[lomyuenue coien.

['eHeTnyecKkas CBSI3b MEXKAY KJIaCCaMU HEOPraHUYECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEICTICHUE COIEPHKAHUS KHCIOPOJa B BO3/IyX€, MOIYUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHHUS U
MpeKpalieHus TopeHus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMu OKCHIOB U
ONKMCAHUE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME U H3YyUYCHHE
CBOMCTB BojiopojAa (ropeHue), B3aumojeiicTBue Bojaopoaa ¢ okcuaom meau (II)
(BO3MOYKHO HCIOJIb30BaHHE BUACOMATEPHANIOB), HAOIIOJEHUE OOpa3IoB BEIICCTB
KOJIMYECTBOM 1 MOJb, MCCIEIOBaHHWE OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C
pa3IMYHON PAcCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10JI€M PaCTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJITIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHNE O0pa3loB HEOPraHWYECKHX BEIECTB PA3JIMYHBIX KJIACCOB,
HaOJIIOICHNE N3MEHEHHSI OKPACKU MHAMKATOPOB B pACTBOPaX KUCIIOT U IIEJIOYEH,
u3ydyeHue B3zaumopenctBus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI,
KHCJIIOT C METajulaMHi, pPEaKkUWi HEUTpAIM3alHH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHWE OJHOIO MeTajula JPYIMM M3 PacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BaxHeWmme Kiaccbl HEOPraHHUYECKUX
COECIMHEHUID.

Ilepuoagnuecknii 3akon wu Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAs CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTE/IbHbIC PEaKIUN

[lepBbie TOMBITKM KiIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe O
rpynnax CXOAHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEJIbHBIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIE 00pa3yoT aM(poTepHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /I,
HU. MenneneeBa. Koporkonepuoanas W JJIUHHONEpHOAHAs  (OpMBI
[Teprnonnueckoit cucrembl xuMuueckux 3yemeHToB 1. . Menaeneesa. [lepuobl
u rpynnbl. OHU3WYECKUN CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpuoaa U
IPYIIIbI 3JIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHBIX snep. M3oTonsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 00OJIOYEK aToMOB TepBbIX 20 XUMHUYECKUX DJIEMCHTOB
[Tepuomnueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero nonoxeHuro B [lepuoanueckon cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U MEPUOAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB [JIA pa3BUTHA HaykKu W npaktukd. [[. M. MenneneeB — yd€Hbd U
IPpaKIaHUH.

Xumuyeckasi cBaA3b. KoBajlieHTHass (moyisipHass W HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponiecchl OKUCIIEHHS U BOCCTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4eHue OoOpa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TUJIPOKCUIA I[IMHKA C pPACTBOPAMHU KHUCIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLIMI
(ropeHue, peakiy pa3ioKEHUs, COCTUHECHHUS).

Mesrwcnpeomemmnbwie ceaszu



Peanu3zanmsi MeXnpeaMETHBIX CBSI3€M MpPU WM3YYEHHH XUMHHM B & Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHSATHM, TAK U TTOHATHM, SIBISIOIINXCSI CACTEMHBIMU JIJI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecCTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (akT, TUIoTe3a, TEOpus,
3aKOH, AaHallu3, CHHTE3, KiIacCuUKaIMs, TEePUOJAUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHHE, MOJEND, SIBJICHHUE.

dusuKa: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUM 3apsji, BEUIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHME BEIECTBa, ra3, (PU3MYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpadbl, TOPHBIC IOPOIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOTIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasA peakuus

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKHUX IIEMEHTOB /.
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XMMHWYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaJdblUs W HX
COCOMHEHUNA B COOTBETCTBMU C IIOJIOKECHHEM 3JIEMEHTOB B llepuonnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJIbI XMUMHUYECKOM CBA3U. THUIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUTMYECKON PEIIETKU U
BHJIa XUMUUYECKOM CBSI3H.

Knaccudukanys v HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COCJIMHEHUI, TEHETUYECKas CBI3b HEOPTAaHUUYECKHX BEIIECTB.

Knaccudukanus XuMUYECKUX peakIuii 1Mo pa3InyHbIM IIpHU3HaKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(dekrty, 1o
W3MEHECHUIO CTEMEHEH OKHUCICHUS XWMHYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4acTHUIO KaTaln3aTopa). IK30- U SHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonarne o ckopocTH XuMuUuyeckoil peakiuu. [loHsTHE 00 00paTHMMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakuusix. [lonstue o kartanuze. [lIoHsITHE 0 XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMSIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMW,  JJICKTPOHHBIM  OajlaHC
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOM peaKunu. CocraBienne YpaBHEHHUM



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA C  HWCIOJIB30BAHUEM  METOJa
3JIEKTPOHHOIO OaJiaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHnW3M AUCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BUAAMU
xuMHuueckol cBsi3u. CteneHpb qucconuanuu. CHibHbIE U CJIa0bIe AJIEKTPOITUTHI.

Peaxiiun nonHoro oo6MeHa. Y ciioBHs MPOTEKAHMS peaKIuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHbIE HOHHBbIE ypaBHeHUs peakuuid. CBOWCTBa KHCIOT,
OCHOBAaHMI W coJell B CBETE€ MPEICTaBICHUNA 00 BIEKTPOJIUTUYECKOU
nuccounanuu. KauecTtBeHHbIE peakiiuy Ha MOHBL. [[oHsATHE O THAPOIN3E COJEN.

Xumuueckuui IKcnepumenm:

O03HAKOMJIEHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakinu
OT BO3JCUCTBUSl PA3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEILECTB, MPOLECCA AUCCOLMALMM KHUCJIOT, WIEJOYEd U  CoJied
(BO3MOXHO  HCHOJB30BAaHUE BHUJEO MATEpPUAIOB), MPOBEACHUE  OIbITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKA  MPOTEKaHWS  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHME Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH Pa3OKEHHs, COCAUHEHUS), PAaClIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOILIBIO KAaYECTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTausibl 1 UX cOeIMHEHUS

OOmast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajgoreHoB. XWUMHYECKHME CBOWCTBA HAa MpPUMEpEe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaMU, HEMeTalllaMH, IIesio4amu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, NpUMEHEHHE. [lelicTBue
XJOpa W XJIOPOBOJOPOAA Ha OPraHM3M 4YEJOBEKa. BaxkHenmume XJIopuabl U UX
HaXO0KJEHUE B MIPUPO/IE.

OOmas xapakTtepucTuka 3meMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue u (pU3MUecKHe CBOICTBa
IPOCTBIX BEIIECTB — KUCIOPOJa U cepbl. AJJIOTPONHbBIE MOAU(DUKALIMYA KHCIOPOIa
U ceppl. XUMHUYECKHe CBOicTBa cepbl. CepoBOAOPOM, CTpoeHue, (pu3mveckue u
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (uU3MYECKHUE M XUMHYECKHE CBOMCTBa (oOmme Kak
OpPEJCTaBUTENSl Kilacca KHUCIOT M creuuduueckue). XUMUYECKHE PpPEeaKlMH,
Jeale B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a MONYYEHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCIOThl. COJI CEPHOU KUCIOTHI, KAYECTBEHHAs PEaKIIMs Ha



cyabgar-uoH. Haxoxxaenue cepbl U €€ coequHEHH B mpupone. XUMHUECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COEIMHEHHMSIMU Cepbl (KHCIIOTHBIE O/,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeJOTBPAILICHHUS.

OO6mias xapakTepucTuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHsS. A30T, pacnpoCTpaHEHUE B MHPUPOJE,
duznyeckue u XxuMudeckue cBoiictea. Kpyrosopot a3ora B npupojie. AMMHaK, ero
duznyecKkre 1 XUMUYECKUE CBOMCTBA, MoJydeHre U npuMeHenue. Coiu aMMOHUS,
uX pU3NYECcKre U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
VMOHBl aMMOHUS. A30THas KUCJIOTa, €€ IOJydyeHue, (pU3M4ecKrue U XUMUYECKUE
CBOMCTBa (00IIME Kak TMpEACTAaBUTENS KJlacca KUCIOT U CHelUu(pUUYECKUE).
Hcnonp30BaHWe HUTPATOB U COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMuueckoe 3arpsa3HeHre OKpY Karollel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, MHOYBbl U BonoéMoB). docdop,
ajutoTponHeie Moaudukanuu docdopa, puznyueckue U XMMUYECKHE CBOMCTBA.
Oxcun dhochopa (V) u bochopHas kucnoTa, Pu3nyecKre 1 XUMAYECKUE CBOMCTBA,
nosyuenue. Mcnons3zoBanue GocdaroB B kKaueCTBE MUHEPATbHBIX YAOOPEHUI.

OOmas xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pHblE  CTENEHU  OKHUCIECHUA.  YIVIEpOJ,  aJUIOTPONHbIE
Moau(pUKalMK, PpaclpoCTpaHEHHE B MPUPOJE, (PU3MUECKHME U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojae. OKCHabl yriepoa, ux
dusznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha J>KUBBIE OPTraHU3MBI,
NOJlyYE€HUE U MPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza ri100anpHOrO MOTEIUIEHUS KiIuUMaTa, MNapHUKOBBIN
3 ¢eKkT. YTonbHas KUCIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
noilyuyeHue u mnpuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TMPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

ITepBoHayasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TAaHOJI, ITTMUEPHH, YKCYCHAs KUCIIO0TA).
[IpuponHble WCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl MX TepepaboTku (OeH3MH), UX pOJib B OBITY M MPOMBIIUICHHOCTH.
[TonsiTve 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: )KUpaX, OelIKax, yrieBoJax — v Uux
poiu B KM3HM 4YelloBeKa. MarepualbHO€ €AMHCTBO OpPraHUYECKHX U
HEOPTraHUYECKUX COCTHHEHMIA.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJYy4YEHHE U
npuMmeHenue. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpeacraBieHus 00
okcuzne kpemHus (IV) m xpemuueBod kuciore. CHIMKaThl, UX HCIOJIb30BAHHE B
OBITY, B NMPOMBIIUIEHHOCTH. Ba)kHeillllne CTpOUTENbHbIE MaTepUajbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xene300eToH. [IpobmeMbl 0e30MacHOro HCIOIb30BAHUS
CTPOUTENBHBIX MaTePUasIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3lioB HEOPraHWYECKHUX BEUIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
IIPOBEJICHNE KaUeCTBEHHBIX PEaKIil Ha XJIOPHI-UOHBI i HAOIOICHUE TTPU3HAKOB
UX TPOTEKaHMsI, OMBITHI, OTpa)xkarouire (pU3MUecKrue U XUMHUYECKHE CBONCTBA
TaJIOTEHOB M WX COEJUHEHHH (BO3MOXXHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpUAOB (TAJOTEHUIIOB), O3HAKOMJIEHHUE C
oOpasnaMu  ceppl MU €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIOICHUE TIpoliecca OOYTIJIMBaHMS caxapa MoJi JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4YEHUE XHUMHMUYECKUX CBOMCTB
pa30aBJICHHON CEepHOM KUCIIOTHI, MPOBEACHHE KaueCTBEHHOM peakluy Ha cyibdaT-
WOH U HaONIOZIcHUE Mpu3HaKa €€ MPOTEKAHMs, O3HAKOMIICHHE C (DU3UYECKUMU
cBOMcTBaMU a3o0Ta, ¢ochopa W HX COEAUHECHHM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMaTEepHalIOB), oOpa3laMu a30THBIX U (POCcOPHBIX yAOOpEHUH, MOTydeHHE,
coOupaHue, paclo3HaBaHWE€ W U3YYCHHE CBOWCTB aMMHaKa, MPOBEJICHUE
KayeCTBEHHBIX peaklUii Ha MOH aMMOHHUS U (pocaT-uOH U U3yUEHUE MPU3HAKOB
WX MPOTEKAHUSI, B3AUMOJIEHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO  HCHOJB30BAHME  BUICOMATEPHUANIOB),  M3y4YeHHE  Mojele
KPUCTAUTMUECKUX PEImIETOK anmasa, Tpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHHE, COOMpaHHue, paclo3HABaHUE U N3YyUYCHHE
CBOMCTB YTJIEKUCIIOrO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peaklHMil Ha kapOoHAT U
CWIMKAT-UOHbl M M3YyYCHHE TMPU3HAKOB MX TMPOTEKAHHUS, O3HAKOMJICHUE C
OPOAYKIIMEH CHJIMKATHONM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIePUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxxHene HeMeTauibl U UX COCAUHCHUSD.

MeTtasiibl M X COeTUHEHUS

OO611ast XxapaKTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU
uxX TmnonoxeHus B llepmoamueckon cucremMe XuMUYecKHx dneMeHtoB /[l H.
MenpneneeBa u crpoeHus: atToMoB. CTpoeHHEe MeTaioB. Meramnueckas CBA3b U
METaNTMYecKass  KpHUCTaUIMYecKas  pemeéTka.  DJICKTPOXUMHUYECKHH sl
HanpsOKeHUH MeTaiioB. PU3nyecKkue U XUMUYEeCKUe CBOCTBa MeTaioB. OOmue
cocoObl mosydeHuss MmeTtayioB. lloHATHE O KOPpPO3UMM METaNIOB, OCHOBHBIE
CrocoObl 3auUThl UX OT Koppo3uu. CruiaBbel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) U UX PUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[enouynble MeTayibl: nojoxkeHue B Ilepuonnyeckoil cucteMe XUMHUYECKHX
aneMeHnToB [[. WM. MenneneeBa, CTpO€HUE MX aTOMOB, HaXOXACHHE B MPUPOJIE.
dusnueckre U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIbl U



TUAPOKCUIBI HATpusi W Kauus. [IpuMeHeHWe IeNOYHbIX METaNIOB M HX
COCUHCHMH.

IIlenoyHo3emenbHbIE METAJUIBI MarHuid M KaJbLMK: IIOJIO)KCHUE B
[Tepunoanyeckoit cucreme xumuueckux snemeHtoB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIEHHE B pupojie. DU3ndeckrue 1 XMMUYECKUE CBOMCTBA MAarHUS
U Kanbliusa., BaxuHelmne coeauHEHWS KalbIus (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ YCTPaHEHUS.

AJIIOMUHUN: TTO10’KeHKE B [IeproAn4ecKoi CUCTEME XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aToma, HaXOXIACHUE B Ipupone. Pusnueckue u
XUMHUUYECKHE CBOMCTBA altoMUHUS. AMDOTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
aJIIOMHUHMS.

JKeneso: nonoxenue B lleproanueckon cucteMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHME aTOMa, HaxOXKJAeHWE B mpupoaec. PuU3MUYECKHE WU
XUMHUUYECKHE CBOMCTBA xkeme3a. OKCHabl, THAPOKCUIBI U colin xkenesa (1) u sxenesa
(IIT), ux coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (PU3MUYESCKUMHU
CBOMCTBaMH, M3Y4Y€HHE PE3YyJbTaTOB KOPPO3UHU  METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUATIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KHUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  IPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMM Ha WMOHBI: MAarHus, KajJbliMs, aJIOMUHMS, IIUHKA, >Kelie3a
(IT) u xene3a (III), meau (1), HaGMrOAEHNE U ONTMCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MWOHAMU HATpus, Kalus M Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHeniue
METaJJIbl U UX COCTMHCHUS.

XHMUA ¥ OKPYKAKOIIAS cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOM JKU3HM YEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEIIECTB M XMMHUYECKUX peakiui B ObITy. IlepBasi momoiis mnpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromehd cpeabl (peaenbHas T0ImycTUMAast
KOHIIeHTpalus BemiecTs, gaiee — [IJIK). Poibs XuMuU B pellieHUH 3KOJI0TUYECKUX
npo0iem.

Xumuueckuii Ikcnepumenm:

H3yueHHe OoO0pa3loB MaTepHalOB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnbnie ceaszu



Peanuzamuss MeXnpeaMeTHBIX CBS3€H MpU H3yYCHHM XUMUU B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHITHUH, SIBIISIONUXCS CUCTEMHBIMH JIJIs1 OT/ACIBHBIX MPEMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIC TOHSTHS: HAyYHBIH (akT, THIOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOAUIYHOCTh, HaOII0ICHHE,
DKCIIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJIEHHE, TapHUKOBBIN
s PeKT, TeXHOIOTHSI, MAaTEPHUAIIBI.

®duszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYIIPOBOJTHUKH, — JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BELIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CruiaBbl, (PU3UYECKUE BEITUYHMHBI, CTUHUIIBI U3MEPCHHs, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATLHBIC
yA0OpEeHUs, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJIHI,
MIOJIE3HBIE HCKOITaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYeHHs XHMHUU B €JUHCTBE y4eOHOU U
BOCIIUTATEILHOM JACSATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH, IPUHATBIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMaMHU IMOBEJAEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATU3AIUN 00YUYarOLTXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAllMM W
pacIIMpEeHnE OMbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCTIMTAHUA:

IEHHOCTHOT'O OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAydYHOMY HACIEIUI0, TMOHUMAaHMS 3HAUYCHUS XUMUYECKON HAyKH B IKU3HU
COBPEMEHHOr0 O0O0IIeCTBa, CIIOCOOHOCTU BJIAAETh JIOCTOBEpHOW HHMOpMaIuen o
MEPENOBBIX JOCTUKEHHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 yCTPONUCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M NpPaBUJIAX MEKIMYHOCTHBIX
OTHONIIEHUN B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNE0BATENIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NEATEIBHOCTH MpHU
BBITIOJITHCHUH YYEOHBIX, TO3HABAaTEIbHBIX 3a/ad, BBHITIOJIHCHAN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecce JTOM Yy4eOHOM JeATeTbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TIOBEJECHHUE M TIOCTYNKM CBOUX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHUA:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMUMHUYECKOW peaKkuuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTaBJISIOIINE
OCHOBY I TIOHUMaHHWS CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOIHON CPEZIOM, O POJIM XUMUU B MO3HAHUH 3THX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHWBBI, HAIPABICHHBIE HA TMOJYYEHUE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMBIE NI OOBSICHEHUs] HAOJI0JJaeMbIX IPOIIECCOB U SIBJICHUI,
MO3HABATEIbHON, MH(GOPMAMOHHON M YWUTATEIhCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOM, JIOCTYMHBIMH TEXHUUYECKHUMHU CPEACTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYUYEHHI0O U TMO3HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHWIO, MPOEKTHOM M  HMCCIIEN0BATEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJIEHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH 3>KW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHME MOCIEJICTBUA U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJAMMOCTH COOJIONICHUS TIpaBUI OE30MacHOCTH TMPU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pEaTbHOM KU3HU;

S) Tpy10BOIr0 BOCIUTAHUSA

MHTEPEC K MPAKTUYECKOMY M3YyUYEeHHIO TpodeccHil v Tpyaa pa3iuyHoro poja,
YBaXEHUE K TPYLy U PE3yJIbTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEJAMETHbIX 3HAHUN 10 XUMHUH, OCO3HAHHBINM BBIOOD
WHAMBUAYAIbHON TPAEKTOPUU MTPOJOJIKEHHS 00pa30BaHUA C yUETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenHon nmpohecCHOHAIBHOM IeSITEIFHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPOGECCUOHATIBHON Cpeie;

6) 3K0/10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1E€JIECO00pa3HOEe OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS, IOHUMAaHUE [IECHHOCTH 310POBOTO U
O0e3omacHOro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nyecKOMy U TICHUXUYECKOMY 370POBbIO, OCO3HAHHE IEHHOCTU COOIIOACHHUS
IpaBHJI OE30MMACHOTO TIOBEICHUS TP PabOTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YIPOXKAKIMINX 340POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydyaeMble NPU WU3YUYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHBIX C OKPYKAOLIEN ITPUPOTHON CPEIOH, AJIsl OBBIILICHUS
YPOBHSI  3KOJIOTMUECKOW  KyJbTYpPbI, OCO3HaHHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM W NMyTeM HX pEeleHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLMAIIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYMMBIE IS
(GbopMUpOBaHHUS MHPOBO33PEHMsI OOILEHAYyYHbIE TMOHATHS (3aKOH, TeEOopus,
NPUHLINIL, TUIIOTE3a, PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHUH W3 ATUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O IIETIOCTHOMN



HAy4YHOW KapTHHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHbIC NEeHCTBUS (TT03HABATEIIbHbIC,
KOMMYHHMKATUBHBIC, PETYJSITUBHBIE), KOTOpblEe OOECHEeUnBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYeOHOU
NEeSTEIbHOCTH.

Ilo3naBaTesbHBbIE YHUBEPCAIbHbIE YUeOHbIEe 1eliCTBUA

ba3oBble jiornyeckue 1eMCTBUSA:

YMEHHSI HCMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HaHUMW: PACKphIBaTh CMBICT XMMHYECKUX TOHSATUM (BBIACISATH UX XapaKTEpPHBIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMHU MOHSTHUSIMHU), HCHOJIb30BaTh
MOHSATHUSI 111 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHU, BHIOUPATh OCHOBAHUS U
KpUTEPUU NJIs1 KIACCU(DUKAIIMA XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIAY OOBCKTAMU H3yUCHHS,
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbIE, I€TyKTUBHbBIC, TIO AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YMEHHE TMPUMEHSATH B TPOILECCE TMO3HAHUS MOHATUSA (TIPEAMETHBIE H
METaNnpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIIU, UCTIOIB3yEeMbIE B XUMUU,
peoOpa30BLIBATH MTUPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TIPEICTABICHHUS —
XUMUYECKUNA 3HAK (CHUMBOJI 3JI€MEHTA), XUMHUYecKass QopMysia U ypaBHEHUE
XUMUYECKON PEaKIMU — MPU PEIICHUHN Y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJICJIBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPHU30BATh CYILECTBEHHBIC
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUUCCKUX PEAKITHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CJICJACTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3yHUAEMBIX MPOLIECCAX U SIBICHUSAX.

Ba3zoBble ucciiegoBareLCcKue 1eCTBUSA

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI IIO
MPOBEPKE MPABMIHLHOCTU BHICKA3bIBAEMBIX CYXKICHUIA;

NpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMM W TMPOBEJCHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJIO0M IIpoiiecca,
CaMOCTOSATEITLHO TIPOTHO3UPOBATh €0 pe3yabTaT, (POopMyIHpoOBaTH OOOOIICHUS |
BBIBO/IbI IO pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHMS, COCTABISATh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEICTABICHUS, TTOTyIaeMY0 U3 Pa3HbIX HCTOYHUKOB
(HaAy4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpPXKaHUs, CIPABOYHbIE
nocoOus, pecypcel MHTepHETa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJI0CTOBEPHYIO HH(DOpMaIHIo;



YMEHHE MPUMEHSTh pa3jiMuHble METOJbl U 3alpoChl MPH IMOUCKE U OTOOpE
uH(GOpPMALlMM U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX JJIsi BBITOJIHEHUS
y4eOHBIX Y MO3HABATEIbHBIX 3a7a4 ONPEeIEHHOTO TUIIa, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJIb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIaJICHUE KYJbTYpOM aKTUBHOT'O MCIOJb30BaHUS PA3TMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOUPATh ONTUMATBHYIO (OpMY TIpEACTABICHHS HHGOPMAIIIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll  HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu hopmamu rpauky U ©X KOMOMHAIUSMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENbCKOM JEATEIbHOCTH MH(MOPMALUIO O BIUSHUU TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOLIEH MPUPOIHON
Cpelbl.

KoMMyHHUKAaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS:

YMEHHs 3ajJlaBaTh BOIPOCHI (B XOJe Juajora W (WJIM) JIHUCKYCCHUH) TIO
CYLUIECTBY  OOCYXKJaeMoill  TeMbl, (OpPMYyJIHUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIOJIHEHUS IPEIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  MOJYyYEHHBIE  pEe3yJbTaTbl  ITO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; JE€JaTh MPE3CHTALUIO
PE3yJIbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIEPUMEHTA (J1a0OpaTOPHOrO OMBITA,
n1abopaTopHO# pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, yIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOW W MCCJIEAOBATEIbCKOM  NESITENBHOCTH IPU  PELICHUH
BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE Yy4€Ta OOLIMX MHTEPECOB M COIJIACOBAHUS
no3uuui (00CyXkaeHHsl, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOpPIUHAIUS
COBMECTHBIX JECHUCTBUM, OIPEIEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh UEIU NEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BRIOMpATh Hanbosee 3 HeKTHBHBIE CIOCOOBI PEIICHUS] YUYECOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM QJITOPUTM JEHUCTBUW NPU BBINOJHEHUHU 33JaHUM C YYETOM
MOJIyYeHHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUSAX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pPE3yJibTaTa 3asiBICHHOW LEIU, YMEHHE
MCITIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPE/IJIaraéMble B YCIOBHH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB 10 OCBOEHUIO 0053aTEIBHOTO
COJIEpKaHUsl, YCTAaHOBJIEHHOIO JaHHOM (QenepanbHON paboyeil MnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA Hay4yHbIe 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUM, crnenupuyeckue Ui TpeAMETHOM obmact  «XUMHS», BUIbI
JEATeIbHOCTH MO  MOJYYEHUI0 HOBOIO 3HaHWS, €ro HWHTEpIpeTalny,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYyaITUSX.

K koHiry o0yuyeHus B 8 kijiacce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOIHAs! U HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEILIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jisi XUMHUYECKOT0 3JIEMEHTa B COSJIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJb, DJIEKTPOOTPHULIATEIIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUUYECKasl PEeaKIus, KIacCU(UKAIUS PEaKIUi: PEeaKinu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, pEeaKIuu
oOMeHa, 9K30- U SHJIOTEPMUUYECKUE PEAKIINH, TEIIOBOM 2(DEKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTalb, PaIAYC
aTomMa, XMMHUYECKasl CBA3b, MOJISIPHAST W HEMOJSPHAs KOBAJCHTHAs CBS3b,
WOHHas CBSI3b, MOH, KaTUOH, aHUOH, PacTBOpP, MaccoBasi JOJid BEIIECTBa
(MpouEeHTHasl KOHLIEHTpallKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHWYECKHX TOHSITUUA H
MPUMEHSIThH 3TU NMOHSATHSI IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e WCIOJBH30BAaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBjieHHUS (hopmyl
BEILIECTB ¥ YPABHEHUI XUMUYECKUX PEAKIUN;

e ONpPENENATh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHHSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICAKHOCTh BEIIECTB K OMNPEIACIEHHOMY KJAcCy COEAMHEHUM M0
dbopmynaMm, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAasS W WOHHAs) B
HEOPraHUYECKUX COCTUHECHUSX;

e packpeiBaThb cmbich Ilepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE TEPUOAUMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX JJIEMEHTOB OT MX MojoxeHuss B Ilepuoanueckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUs, 3aKOHAa ABOTaJIpo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMMuHyr0 Qopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nodboynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME TEPHOJBI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoguueckass cucrema xumuueckux osiaemeHtoB . .
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsif sapa, 00111ee YUCIIO AIEKTPOHOB
U pacrpeiesieHue UxX Mo 3JIEKTPOHHBIM CJIOSM);

e KJIACCHU(PUIIUPOBATh XMMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIeCTBa,
XUMUYECKHUE peakuuu (10 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3PQEKTY);

e XapakTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/as ONMUCAHUE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

e IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMNPOTEKAHUS XUMHUYECKUX IIPEBpAIlCHUN B
pPa3IUYHBIX YCIIOBUSIX;

e BBIYUCIATH OTHOCUTENBHYIO MOJEKYISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOUN pEeaKIINH;

e TMPUMEHATH OCHOBHBIC ONEPAIINHI MBICIUTENBHON NESITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTeMaTH3alluI0, KIACCHU(PUKAIIHIO,
BBISIBJICHWE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHMUYECKUX pEaKIMi, €CTEeCTBEHHO-HAYYHbIE METO]IbI
MO3HaHUS — HAOMIOJEHUE, M3MEpPEeHHE, MOJACIUPOBAHME, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN ),

e cIeAOBaTh MpaBWJIaM  TIOJb30BaHUS  XMMHUYECKOW  TOCYIOM U
7ab0paTOpHbIM  000PY/IOBaHMEM, a TakKe TMpaBWiaM OOpalleHust C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKUUSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XMMHYECKUX OMNBITOB IO TOJYyYEHUI0O U COOMpAHUIO
ra3zo00pa3HBIX BEMIECTB (BOIOPOJAa ¥ KHCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C OMNPEACITEHHOW MAaCCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XMUMHYECKHE  HKCIIEPUMEHTHI  TIO
pacno3HaBaHMUIO PACTBOPOB LIEJIIOYEN U KUCIOT ¢ TOMOILBIO HHANKATOPOB
(makmyc, GpeHondTanenH, METHIIOPAHK U IPYTHE).

K koHIily 00y4yeHus B 9 kJiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy 00YUaAIOIIUXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XHWMHWYECKHX MOHATHN: XUMUYECKHI
AJIIEMEHT, aTOM, MOJIEKyja, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi PeaKIusi, XUMUYECKasi CBs3b, TEIUIOBOM 3(dekT
peakiuu, MOJIb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTUYECKAsT IHUCCOLMAIMSA, PEAKUUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTAaHOBJIEHHUE,
aoTponus, aMm(pOTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHAs, MOHHAf,
MeTajuInyecKas), KpHUCTALIMYecKas pemeTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHuentpamus I I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSTH ATU TTOHSATHSI TIPU ONMKMCAHUU BEIIECTB U UX MPEBPaICHUI;
UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJI COCTaBlieHUs (GopMys
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIIN;

OMPENEIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEHIECTB K
ONpeNeEHHOMY KJIAcCy COEAUMHEHUN 1o (opmyliaMm, BUJ XMMHYECKOM
CB3M (KOBaJEHTHasi, WOHHAs, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHCHUSIX, 3apsi] MOHA MO0 XWMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUIT KPUCTAIUIMYECKON
PEIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBath cMbich Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMAaHWE: OIMChIBATh W XapaKTepHU30BaATh
Tabmmunyo (opmy Ileproamueckoil CHCTEMBl XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHATHS «TJaBHas mnoarpynma (A-Tpynma)y U «moOouyHas
noarpynna (b-rpynma)», manbie u OojblIMe MEPUOAbl, COOTHOCUTH
000O3HauYEHHUsA, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHUX
AIIEMEHTOB (COCTaB H 3apsa sapa, oOIIee YHCIO JIIEKTPOHOB U
pacnpeneieHne WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB 3JIEMEHTOB M HMX COCIWHEHUN B
npeaenax MajiblX IEPUOJOB U TIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KIAaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUUYECKHE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIMX B pPEaKIMU
BEIECTB, N0 TEIIOBOMY 3(h(DEKTy, M0 MU3MEHEHUIO CTETEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepPU30BaTh (OMHCHIBATH) OOIMHME W CICIU(PUICCKHE XHUMHYCCKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIECTB, MOATBEPXKAAs OIMKHCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTaBJSATb YPABHEHUS DJIEKTPOJIUTUYECKON JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHNS PEAKIINA HOHHOTO



OoOMEHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIMIUX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/1y BEIIECTBAMU Pa3IMUHbIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIUN
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX PEAKIU;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TIPOTEKAHUSI XUMUYECKHX TMPEBpAIICHUN B PA3IUUIHBIX
YCJIOBHSIX;

BBIUUCIISATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O U MOJSPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 1o (dopmyie
COCTMHEHM I, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOUN peaKinu;

coOnoaTh  MpaBWiIa  MOJIb30BAHMSI ~ XUMHUYECKOW  TMOCYIoM U
7a00paTOpHbIM  00OpY/JOBaHMEM, a TaKXe IMpaBuiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKUUSIMH 110 BBIIOJIHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB IO TOJYyYEHUI0O U COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

OPOBOAMTh  PEAaKUUH, TOATBEPKAAIONIME  KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMIO3HABATH OIBITHBIM IyTEM XJIOPHU-, OpOMU/I-,
uoaua-, KapOoHar-, ¢ocdar-, cuiIMkKar-, cyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMSI U WOHBI M3YYEHHBIX METAUIOB, MPHUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpaxX HEOPraHMYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC ONEPAIIMU MBICIUTEIbHOMN NeITeIbHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, OOO0OIIEHNE, CHUCTEMATU3allMI0, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI WM3Y4YEHHUs CBOMCTB BEIIECTB U
XUMHYECKHX PEaKIUil, €CTeCTBEHHO-HAy4YHbIE METOJbl T[O3HAHUSA —
HaOJI0/IEHUE, W3MEpPEHUE, MOJCITUPOBAHUE, SKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoaunuecrBo yacos
Ne HaumeHnoBanue pa3iesioB u
KoHnTpoibHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero
padoThI padoTsbI

Pa3znen 1. HepBOHa'laJIBHLIe XUMHUYECCKHUEC NTIOHATUSA

Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5
' IIPaKTUYECKOM AESATEIBHOCTH

YeJioBeKa
BerectBa 1 XuMu4eckue
12 . 15 1
peakiuu
Hroro no pazneny 20

Pa3znen 2. BaxxHelinue npeacTaBuTe/ M HEOPraHM4YeCKNX BelecTB

Bosnyx. Kucnopon. [lonsitue

2.1 6
00 okcHuaax

29 Bonopon. I[lonstue o kuciorax 2 1
U COJIIX

)3 Bona. PactBopsl. [lonsitre 06 5 1 1

OCHOBAHUAX

OCHOBHEBIE KJIACCHI
2.4 . 11 1 1
HEOPTaHWYECKUX COCTMHEHUHN

Hroro no paszneny 30

Paznea 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumMudeckux 3jiemeHToB . M. Menx
XumMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKINU



Ilepronnueckuii 3aK0H U
Ilepunonnueckas cucrema

3.1 7
XUMHUYECKUX djeMeHToB /I, M.
MenneneeBa. CtpoeHue aToma
XUMHYECKAA CBI3b.

32 OKHUCIUTEILHO- 8
BOCCTAHOBHUTEIHHBIC PEAKIINH

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

HaumeHnoBaHue pa3iesioB u TeM

KoaunuyecTBO 4acoB

Ne i/ Kontpoabubie | IIpakTuus
NMPOrpaMMsbI Bcero
padoThI padoThI
Pa3zgea 1. BemecTBo M XUuMHYECKHE PeaKIMHU
11 [ToBTOpenue u yriyoiaeHne 3HaHUN 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4
' peaxiuit
13 OeKTpoIUTHYECKAs JUCCOLMALUS. g | |
' XUMHUECKUE peakiMy B pacTBOpax
Hroro no pazneny 17
Pa3pen 2. HemeTa/JIBI M X CO€IUHEHUS
21 OO01as xapakTepuCTUKa XUMHUYECKHX 4 !
' aneMeHToB VIIA-rpynmel. ["anorensl
OO11ast XapaKTepUCTHKA XUMUYECKHX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO011ast XapakTepUCTHKa XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, hocdop u ux 7 1
COEIMHEHUS
OO61mas xapakTepuCcTUKa XUMHUYECKHX
24 aneMeHToB I[VA-rpynnsl. Yriepon u 8 1 2
KPEMHUI U UX COEIUHEHUS
Uroro no pazaeny 25




Pa3gea 3. MeTalIbI M UX COCIUHEHUS

3.1 OO61ue cBoiicTBa METAIIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Hroro no pazneny 20
Paznen 4. Xumus U oKpyKawmas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoTsbI

M

3

[Ipenmet xumuu. Poib XMMUU B )KU3HU
geJIoBeKa. Teia U BelecTBa

ITonsTHe 0 METOAAX MO3HAHMS B XUMUH

[Tpaktuueckas pabota Ne 1 «IIpaBuna
paboTHI B 1abOpaTOpuu ¥ MPUEMBI
oOparieHus ¢ 1ad0opaToOpHBIM
000pyTOBaHUEM

YucTtsle BemecTBa U cMecu. CriocoObl
paszeneHus cmecen

[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha nmpumepe
OYHMCTKH TTOBAPCHHOM COJIH )»

ATOMBI U MOJIEKYJIBI

XUMHYECKHUE DJIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

HpOCTHe " CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE




10

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas hopmyia. BaaeHTHOCTD
aTOMOB XHMHUYECKUX IEMEHTOB

11

OTHOCUTENbHASA aTOMHAag Macca.
OTHOCI/ITGHBHaSI MOJIeKyJISIpHaSI macca

12

MaccoBas J0JI1 XUMHUYCCKOI'O
3JICMCHTA B COCAMHCHUU

13

KonnuectBo BemecTBa. MoJIb.
Momnsipnas macca

14

15

16

dusndueckre U XUMUYIECKHUE SIBIICHUS.
XuMuYecKas peakius

[Tpu3Haku U yCIIOBHS IPOTCKAHHS
XHUMHUYECKHX PEaKITHi

3aKOH COXpaHEHUsI MACChI BEIIECTB.
XUMHUYECKUE YPABHEHHS

17

18

19

Boruncnenus konu4ecTBa, Macchl
BELIECTBA 110 YPaBHEHUSIM XUMUYECKUX
peakuui

Knaccugukarus XuMHUuecKUX peakui
(coeauHeHuUs, Pa3I0KEHNUS,
3aMeIIeHHsI, 0OMEHA)

M. B. JIOMOHOCOB — yUY€HBIN-

sHIKIoneauct. O000IIeHE U
CHCTEMAaTH3aLUs 3HAHUI

20

KonTponbhas pabota Nel o reme
«BemecTBa 1 XUMHYECKUE pEAKLIUN

21

Bo3nyx — cmecsk razos. Cocrtas
Bo3ayxa. Kuciopon — sneMeHT u




npocroe BemecTBo. O30H

22

23

Du3NYEeCKre U XMMUYECKUE CBOKCTBA
KHUCJIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonarue o6 okcumax

Crioco0bI MosTydeHust KUCIopoa B

1ab0paTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucaopoa

24

TennoBoit A3hdHeKT XUMHIECKOH
peaKIiu, TIOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
IHJIOTEPMHYECKHUX PEaKIUIX

25

TormBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3yxa, CHocoObl ero
IIPEJOTBPALCHUS

26

[IpakTudeckas padora Ne 3 o Teme
«ITomyuenue n codupanue KuciIoposa,
W3Y4YEHUE €r0 CBOMCTBY»

27

28

Bogopon — snemeHT u mpocTtoe
BemecTBo. HaxoxxaeHnue B mpupoze

duznveckre U XMMUYECKHEe CBOMCTBA
Bojopoaa. [Ipumenenne Bogopoaa

29

IloHsiTHE O KMCIIOTaX U COJISIX

30

Crioco06blI osTydeHust BOJOpoa B
nabopaTtopuun

31

[IpakTnueckas padota Ne 4 o reme
«[lomyuenue u cobupanue BoAOpoAaa,
W3Y4YEHUE €r0 CBOMCTB»




32

Mousipablii 00BEM razoB. 3aKOH
ABorazipo

33

Brrunciaenus o0béMa, KOIUIECTBA
BEILIECTBA ra3a Mo ero M3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

34

35

Brraucienuss 00bEMOB ra3oB I10
YPaBHEHUIO PEAKIIUM HAa OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHHUI ra30B

dusnueckue 1 XUMHYECKUE CBOMCTBA
BOJIbI

36

CocraB ocHoBanuii. [loustie 00
HHIUKATOPax

37

38

39

Bopna xak pactBoputens. HacblmeHHble
1 HEHACBIILIEHHbIE PacTBOPBI. MaccoBas
J0J1s1 BEHIECTBA B paCTBOPE

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroroBieHue pacTBOpOB ¢
ONpEIeIEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEMIECTBA»

KonrtponsHas padora Ne2 mo teme
«Kucnopoa. Bogopoa. Bona»

40

OKcuabl: cocTaB, KITacCUPUKAIIH,
HOMEHKJIaTypa

41

42

HOJ'Iy‘-ICHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM(l)OTepHI)IX
OKCHUJI0B

OcHoBaHUA: COCTaB, KJIacCU(PUKALINA,
HOMEHKJIATypa




43

[TonydyeHnue u XuMHU4YECKUE CBOMCTBA
OCHOBaHUI

44

45

Kucnotsl: cocTas, kinaccupukanus,
HOMEHKJIaTypa

[Tonydyenue n XuMHU4YECKUE CBOMCTBA
KHCJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYYCHHUSI, XUMHUECKHE
CBOICTBA

47

[IpakTudeckas padora Ne 6. Pemenne
AKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COE€IUHEHUN

48

49

50

51

I'eneTnueckas CBSA3b MEXKIY KIacCaMHu
HEOPraHWYECKUX COCTMHEHUN

O00011IEHNE U cCUCTEMATH3AlINI 3HAHWUI

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI HECOPTaHUYECKUX
coeqrHeHnin"

HepBHC IIOIIBITKH KHaCCI/I(I)I/IKaI_II/II/I

XUMHUYECKHX 3JIEMEHTOB. [IoHATHE O
rpyniax CXOoAHbIX 3JICMCHTOB

52

[Tepuoanueckuii 3aK0H 1
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB 1. . MenneneeBa

53

[Iepuonpl, rpynmnsl, HOATPYIIIIBI




54

Crtpoenue atoMoB. CocTaB aTOMHBIX
siaep. M3oTombl

55

CrtpoeHue 37eKTPOHHBIX 000JI09eK
aTOMOB 2JIeMeHTOB [lepuonnueckon
cuctemsl [. 1. Menneneera

56

57

58

XapakTeprUCTUKa XUMHUYECKOTO
2JIEMEHTA 10 €r0 IOJOKEHUIO B
ITepnonnueckoii cucreme /1. U.
Menpeneena

3unauenue [lepuoanueckoro 3akoHa aJis
pa3BuTHs HAyKu U npaktuku. 1. W.
MeunneneeB — y4€HBIN, IEAArOr U
TrpaKIaHuH

PesepBHblit ypok. O6061IeHNE 1
cUCTeMaTH3alus 3HaHU /
Bceepoccuiickas npoBepouHas paboTta

59

Kontponbnas padota Ne4 o reme
«Ctpoenue aroMa. XUMUYECKask CBSA3b)»
/ Beepoccwuiickasi mpoBepoyHasi pabota

60

61

DNEeKTPOOTPULIATENBHOCTh AaTOMOB
XUMHUYECKUX DJIEMEHTOB

HNonnas xuMudeckast CBSI3b

62

KoBanenTnas noJjrsipHad XuMHUYCCKas
CBA3b

63

KoBanentnas HCMOJIsIpHAd XUMHUYCCKaA
CBA3b

64

CrerneHb OKUCIIEHUSA




OKHCIINTEIbHO-BOCCTAHOBHUTCILHBIC

65 1
peakiuu

66 OKHUCIUTETN U BOCCTAHOBUTEIIH 1
PesepBHbIit ypok. O600mIIeHNE 1

67 CHUCTEMATHU3AIUs 3HAHUH 110 TEME 1
«CtpoeHne aToma. XUMUYECKasl CBSI3b)

68 PesepBHbIit ypok. O600IIeHNE 1 1
cUCTEMATH3aUA 3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTu4yeckue
padoTsbI

Je

3

[lepuoauueckuii 3aK0H.
[Tepuonuueckas cucrema
XUMHUYECKUX dieMeHToB /I, 1.
Menaeneena

3aKOHOMEPHOCTH B U3BMCHCHUH
CBOMCTB XUMHUYECKUX DJIEMCHTOB
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB

Buael XuMHUeCcKOU CBI3U U THUIIBI
KPUCTAJUIMYECKUX PEILIETOK

Konrponsnas padora Nel o teme
«IloBTOpEHUE U yriybiaeHue 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kjlacca»

Knaccudukanus XumMudeckux
peaxiuii Mo pa3nuyHbBIM IpU3HAKAM

IToHsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOT€HHBIX U
TFeTEPOre€HHBIX PEAKIUAX

[ToHsATHE O XUMHUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYIECKOH PE€aAKIUHA U IMMOJIOKEHUEC




XUMHYCCKOI'O paBHOBECUA

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakiuu

10

Teopust 31EKTPOIUTUYECKOMN
muccouuanui. CHiibHbIe U cialble
AIEKTPOJIUTHI

11

12

HNonHble ypaBHEHUS peakiui

XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAHMH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTHYECKON AUCCOIUAIINH

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
IpeACTaBICHUH 00
AJICKTPOJIUTUYECKON JUCCOIHAIIIHI

14

[TonsiTue o runponuse conen

15

O0001IEeHYE ¥ CUCTEMATHA3 AU
3HAHUH

16

17

[Tpaktuueckas padora Ne 1.
«Penienne 3kCriepuMEHTaNIbHBIX
3a1a49»

KoHnTtponbHas padora Ne2 o teme
«DNEKTPOIIUTHYECKAS IUCCOLIUALINS.
XUMHUYECKUE PEaKIMU B pacTBOPax»

18

OO61as xapakTepuCTUKA raJoreHoB.
XUMHUYECKUE CBOKMCTBA HA IIPUMEPE
XJjopa

19

Xnoposoaopoa. ComnsiHast KMCIIOTa,




XUMHUYECKHUE CBOMCTBA, MOJIyYCHHE,
IpUMEHEHNE

20

[IpakTuueckas padora Ne 2 o reme
«lTomydyeHnue COIsTHOM KUCIIOTHI,
W3y4YCHUE €€ CBOKCTBY

21

22

Beraucnienust mo ypaBHEHHSIM
XUMHAYECCKHX PEAKIHi, €CITU OJMH U3
pEareHToB J1aH B U30BITKE

OO61mas xapakTeprcTHUKa SJIEMEHTOB
VIA-rpynmsl

23

AJTOTpOTTHBIE MOTU(UKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ coeJuHEHHIT
B IpUpojie. XUMUUYECKHUE CBOMCTBA
cepbl

24

25

26

CepoBoopo/1, CTpOEHHUE,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA
Oxkcuapl cepsl. CepHasi KMCIIOTA,
dbuznyeckue 1 XUMHUIECKHE CBOICTBA,
MpUMEHEHNE

XUMHUYECKUE PEAKIUH, JIEKAITUE B
OCHOBE IIPOMBIIIUIEHHOTO CcII0co0a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaroIlIeu cpebl COETUHEHUSIMU
cepbl

27

Brruncnenne MaccoBoii 10711 BbIX0/1a
NPOIYKTa PeaKkuu

28

OO6m1as XxapakTepuCTHUKA SJIEMEHTOB




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpUpoOe, PU3HUECKUe U
XUMHUYECKHE CBOWCTBA

29

AMMHaK, ero pu3nIecKue u
XHUMHUYECKHE CBOWCTBA, ITOMyYeHHE U
NPUMEHEHUE

30

31

[TpakTrueckas padora Ne 3 o Teme
«ITomydyenne aMmmmuaka, u3y4eHUe ero
CBOMCTB»

A30THas KUCIOTa, €€ hu3nueckue u
XUMHUYECKHE CBOICTBA

32

Hcnonb30BaHre HUTPATOB U COJIEHN
aMMOHHMS B KAYECTBE MUHEPATbHBIX
ynoopenuit. XuMu4yeckoe
3arpsA3HEHHUE OKPYIKAIOLIEH Cpe/Ibl
COCIMHEHHUSIMHU a30Ta

33

®docdop. Oxcnn pochopa (V) u
docdopnas kucnota, husnueckKue u
XUMHUYECKHE CBOWCTBA, MTOJyYCHHE

34

Ucnonb3oBanue ¢pocdaros B
KayecTBE MMHEPAJIbHBIX y100peHuil.
3arpsi3HeHUe IPUPOAHOM Cpeibl
docdaramu

35

VYraepon, pacipocTpaHEHHE B
npupoje, PU3NIECKHEe U XUMUUYECKHE
CBOICTBA

36

Oxkcupsl yraepoja, ux Gpusndeckue u
XUMHYECKHUE CBOMCTBA.




DKonornyeckue npoOIeMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (IV)

37

VYroapHas KUCIIOTa U €€ COU

38

[Ipaktuyeckas padora Ne 4 o Teme
"IlosrydeHune yrieKucioro rasa.
KauectBenHas peakius Ha KapOOHAT-

n

HOH

39

40

[TepBoHaUYaBbHEIE MTOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSX yIIepoa

Kpemuuii u ero coeguHeHust

41

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAILHBIX 33/1a4 TI0 TEME
«Baxaennre HeMeTaIbl U UX
COCIMHCHMUS»

42

43

44

Konrponsnas padora Ne3 o teme
«BaxxHenme HeMeTaJUTbl U UX
COEITUHEHUS»

OO11ast XapaKTepUCTHKA XUMUYECKHX
3JIEMEHTOB — METAJUIOB.
Mertannuueckast cBsI3b U
METaJUIMYeCcKasi KpUCTAIIINYECKas
peméTrka. Pu3nyecKue cBOMCTBa
METAJIJIOB

XUMHYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUYECKUH Psifl
HaIPsKEHUN METAJIOB




OO61ue cnocoObl MoTy4eHUs
MmeTauioB. CiuiaBbl. Beraucinenus mo

45 YpPaBHEHUSIM XUMHYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COJIEPKHUT
MpUMECcH

46 [ToHsaTHEe 0 KOPPO3UHU METATIIOB

47 [IenoyHbIe METAIBI

43 OKCHUIBI M TUAPOKCUIBI HATPUS U
KaJus

49 [IlenoyHO3eMeIbHBIE METAIIBI —
KaJbIIUN 1 MarHui

50 Baxnelimme coeIUHEHNS KaIbITASI

51 O06o001meHNe 1 CUCTeMaTH3aIUs
3HAHHUH

57 JKEcTkoCTh BOABI U CcIOCOOBI €6
YCTpaHEHHS
[TpakTrueckas padota Ne 6 o Teme

53 "YKECTKOCTh BOJBI K METOABI €&
ycTpaHeHus"

54 AnroMuHHi

55 AM@oTepHbIe cBONCTBA OKCHIA U
TUAPOKCU]IA

56 Kenezo




57

Oxcupl, TMIPOKCHUIBI U COJIH JKETIE3a
(IT) m xxene3a (III)

58

59

60

61

0O0001IeHYE ¥ cUCTEMATU3ALUSA
3HAHUN

[Tpaxtuueckas padora Ne 7. Pemenue
AKCTICPUMEHTAJIBHBIX 3a7a4 110 TEME
«Baxkneinne MeTalIbl M UX
COCIMHCHMS

Brrancnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIUi, €Clii OJIUH U3
peareHToB JIaH B U30BITKE WIH
COJIEPKUT pUMecH. Brruncnenus
MAaCCOBOM 10711 BBIXO/1a MPOIYKTA
peakiumn

O0001IEeHEe ¥ cUCTEMAaTA3 AU
3HAHUH

62

KonTtponbnas padota Ned o teme
«Baxnenime MeTajuibl U UX
COCIUHEHUD

63

64

65

BemectBa u marepuransl B
MMOBCEAHEBHOM JKM3HU YEIOBEKA
XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIllen cpebl

Ponp xumuu B perieHun
AKOJIOTUYECKUX MPOOIEM

66

PesepBHbIif ypok. O6001ICHNE H
CUCTEMAaTH3aIns 3HaHUH

67

PesepBHblit ypok. O6001IeHNE U




cUCTeMaTHU3alug 3HaHUN

68

PesepBHbIif ypok. O6001IeHHE 1
crucTemMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







IHPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHON TPOT'PAMMBI

8 KVIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
00pa30BaTeJILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsd

1

ITo Teme: «HepBOHa‘laJ'IBHBIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pacKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKUX IIOHATHH: aToM,
MOJIEKYJIa, XMUMHYECKHH DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEIIbHAsl aTOMHAasi U MOJIEKYJIsIpHas Macca, KOJUYECTBO
BEUIECTBA, MOJb, MOJSPHas Macca, MaccoBas [O0Js1 XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMMYECKas peaKlus,
KJaccu(uKays — peakluid:  peakuu  COEAMHEHUs,  pPeaKkLuu
pa3IOKEHUs, pPEaKUMU 3aMELICHHs, peakuuu OoOMeHa, 3K30- U
HHJIOTEPMUYECKHE DPEaKLUH, TEeIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JI BelecTBa (MPOICHTHAs KOHIIEHTPAIIHS) B paCTBOPE

HUITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MIOHATHH U

MMPUMCHSTD 3TU IMOHATHS IIPU OIMMCAHUUN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJIEHUS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_[I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OMPCACIIATH BaJICHTHOCTH aToOMOB 3JIEMCHTOB B 6I/IHapHLIX

COEIUHEHUIX

1.6

KJIaCCU(PUIIMPOBATh XMMHUYECKHE pPEAKIUH (110 YHUCIYy U COCTaBY

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIUNIOBOMY (P (PeKTy)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MaCChI

BE€IICCTB




1.8

BBIUHCIISTH MacCOBYIO JIOJIO XHMHUYECKOTO 3JIEMEHTa Mo (Qopmysie

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSATh €CTECTBCHHOHAYYHBIC METOMABl MO3HAHWS — HaOIIOJeHHE,
U3MEpeHHe,  MOJEIMPOBAaHHE,  OKCIEPUMEHT  (peanpHBli U

MBICJICHHBIN )

[To Teme: «BaxHeiilne NpeacTaBUTENIN HEOPraHUYECKUX BELIECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TTOHSTHIA: OKCHJI,

KHCJI0Ta, OCHOBAaHHC, COJIb

2.2

ONpeaAC/IATh NPUHAMJIC)KHOCTL BCHICCTB K OHpGZ[GJIéHHOMy KJIacCy

coenuHeHui o popmynam

23

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

24

XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKJasi OMHCAHUE MPUMEpaMU

MOJICKYJISIPDHBIX ypaBHCHI/II\/’I COOTBCTCTBYIOIHUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH HPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh MpaBWJIaM TOJMB30BAaHUS XUMHUYECKOW TIOCYAOH H
nabopaTOpHBIM O0OpPYJOBaHUEM, a TAKXKe MpaBUiIaM OOpaIleHUus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHWYCCKUX OIIBITOB IO IMOJTYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEUIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHONM MacCOBOM J0JIEM pacTBOPEHHOTO
BEIIIECTBA, UIAHUPOBATh U TPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI T10
pacrlo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C TOMOILBIO

MHAMKATOPOB (J1akMyc, ¢peHoTanenH, METUIIOPaHXK U JpyTue)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINN

I[To Teme: «llepuogmueckuit 3akoH u Ilepuogmueckas cucrema
xumuyeckux snementoB JI. WM. MengeneeBa. CTpoeHHe aTOMOB.

Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX HOHATHH: SAPO aToMa,
AIIEKTPOHHBIM CIIOW aToMa, aTroMHas oOpOWTanb, paauyc aToMa,

XUMHYCCKas CBA3b, IOJISIpHAd W HCIOJIIpHad KOBAJICHTHAasA CBA3b,




ANEKTPOOTPHUIIATEILHOCTh, HWOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PUITMPOBATH XUMUIECKUE FJICMCHTHI
OMHCHIBATh M XapaKTepu3oBaTh Tabmuunyio ¢opmy [leprommueckoit
CUCTEMBbl XMMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAS
33
noarpynna (Arpynma)» u  «mnobouHas mnoarpynmna (brpynma)y,
«Malbie» U «OOJbIINE» MEPUOIBI
packpsiBaTh cMmbica [lepuonuueckoro 3akona .M. Mengeneesa:
34 JEMOHCTPHPOBATH IOHUMAHHE MTEPHUONIESCKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKHX DOJEMEHTOB OT HX monoxeHus B Illepuonnyeckoit
cucreme
COOTHOCHUTh  O0O3HAuUEHHUs, KOTOpPhIE HMMEIOTCS B  TabiwIe
«Ilepuonnyeckass  cucrtemMa  XUMHYecKUx  anemeHtoB  JI.U.
3.5 MenneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsia sApa, oOIee Yucio
AIIEKTPOHOB U PACIpeie]ICHUE UX 10 SJEKTPOHHBIM CIOSM)
16 ONpeAeNATh  CTENEHb  OKHUCICHUS  SJIEMEHTOB B  OWHApPHBIX
' COCTMHEHUSX
37 OTpEACIATh BUJ XHUMHYSCKOW CBSI3U (KOBAJCHTHAsS W HOHHAs) B
' HEOPTaHUYECKUX COCTUHEHUSIX
9 KIIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTAThI 0CBOEHHS OCHOBHOM
NpoBepsIeMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHuUsA
pe3yJabTara

1

1.1

ITo Teme: «BemecTBo U XUMUYECKAS] PEAKIIHS»

pacKpbhIBaTh CMBICI OCHOBHBIX XHWMHUYECKMX TOHSTHI: PpPacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AJIEKTPOJIUTHUYECKAsT JAMCCOLUALINS,
peakuu MOHHOro oOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTuMbIe peakuuu,
OKHCITUTEIIHbHOBOCCTAHOBUTEIILHBIE peakIuu, OKHCJTUTEb,
BOCCTAHOBUTENb, OKHCIIEHHUE U BOCCTAaHOBJICHHME, aJUIOTPOIHUS,
am(doTrepHOCTh,  XUMHUYECKas  CBs3b  (KOBaJeHTHas, HMOHHAas,

MeTaHHI/I‘ICCKaﬂ), KpucCTallinucCcKasd peméTKa, CIlJIaBbl, CKOPOCTb




XMMHYECKON peaKiuu

1.2

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATUH H

MPUMCHATDH 3THU MMOHATHS IIPU OIMMMCAHUUN BCIICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON TUCCOLMAIIMU KUCIIOT,
mieyioueid M CcoJied, MOJIHbIE M COKpAII€HHbIE YPaBHEHUS pEaKIHi

WOHHOIr0 0OMeHa

1.4

PaCKpbIBATh CYIIHOCTH OKHCJIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOTO OanaHca ATUX peaKIHi

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKINU

Ilo Ttemam: «Hemerayuibl U UX COeOUHEHUSA» U «MeTalibl U HUX

COCOUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHUCHIBATH) O0IIKE U cTIeU(DUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTBIX W CIIOXKHBIX BEIIECTB, MOJTBEPXKAasi OMUCAHUE
pUMepaMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XMMHYECKUX PEAKIUI

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MNOATBCPKAAIOIMIUX CYHICCTBOBAHUEC

FeHETUUYECKOM CBSI3HU MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MMPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHU,
BO3MOXHOCTHU MNPOTCKAHHUA XUMHYCCKUX HpCBpaHIGHI/Iﬁ B Ppas3IMYHBIX

YCIIOBUAX

24

cleoBaTh MpaBWJIaM TOJMB30BAaHUS XUMHUYECKOW TIOCYOH H
1abopaTOPHBIM O0OpPYZOBaHUEM, a TAKXKe MpaBUiIaM OOpaIleHUus ¢
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSMH [0 BBIIIOJIHEHUIO
J'Ia60paTOpHBIX XUMHUYECCKUX OIIBITOB IO MOJTYYCHUIO U CO6I/IpaHI/IIO

rasooGpa3HHx BCIICCTB (aMMI/IaKa " YTJIICKUCIIOIO ra3a)

2.5

MNPpOBOAWTL PpC€aKOHM, MTOATBCPKAAIONINC Ka4eCTBEHHBI COCTaB
Pa3iInYHbIX BCIICCTB: PaCllO3HABATH OIBITHBIM HYTéM XJiopuna-,
Opomun, womupa, kapOoHar, Qocdar, cunmkar, cynabdar,
TUAPOKCUANOHBI, KaTUOHbI aMMOHUS, MOHbI HU3YUYCHHLIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHNYECKHUX BEIIECTB

[To Teme: «XuMus 1 OKpysKaromas cpeaar»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHuYeckux mnoHstui: [IJK

BCIICCTBA; KOPPO3UA MCTAJUIOB

3.2

MNPUMCHATb OCHOBHBIC OIICpaAllUA MBICJIUTEIbHON MEATCIbHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTeMAaTH3aIHIO,
BBIABJIICHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CB$I3eﬁ —  JJId I/I3y‘~IeHI/I$I
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIMi;, eCTCCTBCHHOHAYYHBIC
METO/Abl TO3HAHUS — HAOJIOJIEHWe, W3MEpPEHHEe, MOJICITUPOBAHMUE,

HKCIIEPUMEHT (peanbHbIN 1 MBICIICHHBIH )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJIBHBIC XUMHNUYCCKHEC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poiib XMMHHM B KU3HM 4YEJIOBEKAa. XHUMHUS B CHUCTEME HayK.
Tena u BemecTBa. du3nuecKkue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

ITonsarue o METOJaX ITO3HAaHUA B XUMUU. Yucteie BC€IICCTBA U CMCCH. Crioco0n1

pasaciiCHuA cMmecelt

1.3

1.4

ATOMBI W MOJICKYJIbI. Xumudeckue d3yeMeHThl. CHMBOJBI XHUMHYECKHX

351eMeHTOB. [IpoCTbIe U ClI0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE

Xumnueckas popmyna. BajaeHTHOCTP aTOMOB XMMHYECKHX J3JIEMEHTOB. 3aKOH
IOCTOSIHCTBAa ~ cocraBa  BemiecTB.  OTHOCHTENbHAs  aTOMHAas — Macca.
OtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTa

B COCIUMHCHHNU

1.5

1.6

1.7

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/Iﬁ

dusnueckne M XUMHYCCKHE SBICHHUS. XUMHUYCCKAs peakuusa u e€ IIPpU3HAKH.
3akoH COXPAaHCHUA MACChI BCUICCTB. XHUMHYECKHUE YpaBHCHHUA. KJ'IaCCI/I(I)I/IKaLH/I}I

XUMHUYECKUX peaklUi (COeTUHEHMS], Pa3I0KEHMs, 3aMELEHHs], 0OMEHa)

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MTOCYI01, C MpaBUIaMu
paboTel B JabopaTopud W npuéMamMM oOpalieHuss ¢  JadopaTOPHBIM
obopyoBaHHEM, HW3YY€HHWE M OMNMUCaHWe (PU3NYECKUX CBOWMCTB 0O0Opa3IioB
HEOPraHUYECKUX BEIIECTB, HaOmoJeHue ¢Gu3nueckux (MJIaBJICHHE BOCKa,
TasiHUE JIbJIa, pACTUPaHUE caxapa B CTyNKe, KUTICHUE W KOHICHCAIIHSI BOJIbI) U

XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAJMBAHUE  MEIHON  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCIOTOW) SBJICHUH, HAOMIOEHWEe W OIHCaHue
MPU3HAKOB TMPOTEKAHUA XMMHYECKUX peakuuil (pas3joxkeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioxKeHue
ruapokcuaa meau(1l) mpu HarpeBaHuu, B3aUMO/ICHCTBUE Kelle3a C paCTBOPOM

coym Menu(1l), mzydenue cnocoOoB paszaeneHus cMecei (C TOMOIIBI0O MarHuTa,




(buIbTpOBaHME, BBITAPUBAHMUE, AUCTWILIALNS, XpoMarorpadwus), MPOBEICHHE
OYHUCTKHN HOBapeHHOf/'I COJiu, HaGJ'IIOIIeHI/Ie 1 OMCaHUEC PE3YJILTATOB NPOBCACHUS
OTBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHUE MOJelei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuelime npeacTaBuTeN HEOPraHMYECKUX BELIECTB

2.1

2.2
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Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoj — aieMeHT U mpocroe
BemiecTBo. Haxoxnenue kucnopona B mpupoze, (pU3HMUECKUE U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucnopona. CrnocoObl
HOJY4YEeHUs1 KHUCIopoJa B JIaOOpaTOpUM M HpPOMBIILIEHHOCTH. KpyroBopoT
Kucaopoja B npupoje. O30H — aJuIoTponHasi MOAU(PHUKALUSA KUCIOpoaa

TeroBoii 3¢ (heKT XUMHUUECKON PeaKInu, TEPMOXUMHUYECKUE YPABHEHHS, IK30-

U OHIOTCPMHUYCCKHUEC PCAKIINH. Tonnuso: YToJib U MECTAH. 3aI‘p$IBHCHI/Ie BO31yXa,

yCUJIEHHE TApHUKOBOTO 3 (PeKTa, pa3pyleHUe 030HOBOTO CIIOSI

Bomopon — smeMeHT u mpocToe BemecTBo. HaxoxxaeHue BomOpoja B MPUPOJIE,

¢u3uueckne M XHUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI ITOTyYeHHS.

Kucnots! u conu

24

Monsipablit 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HacelllleHHbIE U HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPHMMOCTH BEIIECTB B BOJIE.
MaccoBasi 105 BellecTBa B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B MpuUpOJe M B KU3HHM uenoBeka. Kpyroropot
BOJII B MpHUpOJe. 3arps3HeHUE TMNPUPOAHBIX BoA. OxpaHa U OYHCTKA
MPUPOIHBIX BOJT

Knaccudukanuss Heopranmdeckux coenuHeHuid. Okcunbl. Kiaccudukarus
OKCHJIOB: cojeoOpasyomire (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrome. Homenkimatypa okcuaoB. Du3Myeckne M XUMHUYECKHE

CBOMCTBA OKCHUOB. HOJ'Iy‘-ICHI/IC OKCHUI0B

2.7

OcnoBanmst. Knaccudukanus ocHOBaHMA: UIENOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOBaHUN. PU3NYECKHE U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [lonydyeHne ocHOBaHUNI

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. duznyeckue u
XUMUYECKHE cBoMcTBAa KHUCIOT. Psan aktuBHocTu MeraimoB H.H. bekerosa.

[Tomyuyenue kucmot

Comu. Homenkmarypa coneil. Ou3nveckue M XUMUYECKHE CBOWCTBA COJICH.

ITomyuyenue conen




2.10

I'eneTmueckas CBA3b MECXKAY Ki1acCaMHU HEOPraHUYCCKHUX COCI[I/IHCHI/Iﬁ

2.11

3.1

XUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpe/ejieHHe  COJAEpIKaHUS
KHCJIOpO/ia B BO3AyXe, MOJyueHHE, COOMpaHue, pPaclo3HaBaHUE U HM3YUYCHHE
CBOICTB KHCIIOpO/a, HAOIOIeHIE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U

YCIJIOBUSI BOSHUKHOBEHUS U NIPEKpAILlEHUs! TOpeHus (TI0%kapa), 03HAKOMJIEHHE C

oOpa3laMi OKCHJIOB U ONHCAHHE WX CBOICTB, IMOJIy4eHHE, COOUpaHue,
pacro3HaBaHWe W U3YYEHHE CBOMCTB BOJOpOJa (FOpEHUE), B3aUMOJCHCTBUE
Bozopoa ¢ okcusoM meau(1l) (Bo3MOKHO UCTIOIB30BaHNE BUIEOMATEPHAITIOB),

HaOrosieHue Oo0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIIEIOBaHHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C Pa3IUYHOW  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOW MAaCcCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTaIaMH (HaTpUEeM M KaJbIHEeM)
(BOBMOXHO MCHOJb30BAaHUE BUIEOMATEPHUATIOB), ONPEIECIECHUE PacTBOPOB
KUCJIOT U IIEJNOYe C TMOMOIIBI0 HHIMKATOPOB, HCCIEJOBaHHE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIaCCOB, HAOJIOJEHUE W3MEHEHUS
OKpPacKM WHIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yei, Hu3ydyeHue
B3aumoeicTeusi okcuaa Mmenu(ll) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C
MeTaJlJIaMH, Peakuii HeWTpain3aluy, IoJyYeHe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO0 MeTajula JApYyrMM M3 pacTBopa COJIM, pelICHHe
HKCIIEPUMEHTATIBHBIX 3a/ad Mo TeMe «BakHeilmme Kiacchl HEOpraHMYECKHX

COEIUHEHUN

Ilepnonnueckuii 3akoH u lleproanyeckas cucreMa XUMHYECKHUX JIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. XUMHUY€ECKasi CBA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIIUU

[lepBble TOMBITKH KiIacCU(UKAIMU XHUMHYECKUX 2JJieMEeHTOB. [loHsaTne o
TpYIIax CXOAHBIX 3JIEMEHTOB (IETOYHBIE M MIEIOYHO3EMEIbHbBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOphie 00pa3yrT amM(poTepHBIC

OKCHUABI U TUAPOKCHUIbI

3.2

3.3

[Tepuoanueckuii 3akoH. [lepuoguyeckas cucrema XumMudeckux snemeHTon J1.1.
MeHnpeneena. Koporkonepuognas n JUTMHHOTIEpUOAHAS (hopMbI
[lepuoauueckoit cucteMbl xuMuueckux osnemeHtoB J[[.M. Menneneesa.
[lepuonpl u rpynnbl. PU3NYECKHM CMBICT MOPSIKOBOIO HOMEpa, HOMEPOB

MIEpHOJIa U TPYIIBI AJIEMEHTA

Crtpoenune atomoB. CoctaB aromHbIX saep. M3otomel. Onextponsl. CTpoeHHe

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XMMHYECKHX DJICMCHTOB




ITepuoanueckoit cuctemsl .M. MenzaeneeBa. XapakTepuUCTUKAa XHUMHUYECKOTO

AJIEMEHTA 110 ero nosioxenuto B [lepuoanueckoii cucreme /.M. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyCca aToOMOB XHUMHYCCKUX DOJICMCHTOB,
METAIMYECKUX W HEMETAJIMYECKMX CBOMCTB IO TpyNIaM W MepHOIaM.
3nauenue [lepumoanueckoro 3axkoHa u I[lepuoanyueckoil CHCTEMBI XUMHYECKHX
SJIEMEHTOB U1 pa3BUTHUS Haykd W mpakTuku. [[.W. MenneneeB — y4€HBIN U

rpakJ1aHuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJsipHass W HEMOJSIpHAsi)  CBSI3b.

:‘)HCKTpOOTpI/II_[aTCJ'II)HOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBI3b

3.6

3.7

Crenennp okucneHusa. OKUCIMTEIFHOBOCCTAHOBUTEIBHEIC pEaKiuu. Hpoueccm

OKHCJICHUS X BOCCTaHOBJICHUA. OKHUCIUTEIN H BOCCTAHOBHUTCIN

XUMHUECKUI OSKCIIEPUMEHT: H3Y4YeHHE OOpa3llOB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aUMOAEHUCTBUE T'MIPOKCHJA LIMHKA C PAacTBOPAMU KHUCIOT H
11eJ04€el, NMPOBEACHNE ONBITOB, WUIIOCTPUPYIOIIUX MPHUMEPhl OKUCIUTEIbHO-

BOCCTAHOBUTEIBHBIX PEAKIU (TOPEHUE, PEAKIINH PA3JIOKEHUS, COCTUHECHUS )

9 KIIACC

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

BemectBo 1 XuMuueckas pcaKkuus. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. Ilepuoauueckas cucrema XuMU4YeCcKux 3yiemMeHToB [1.1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKHUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalus, KaJlbIUsi U HX
COEMHEHHUI B COOTBETCTBHM C IOJOXEHUEM 3JEMEHTOB B llepmomgmueckoi

CUCTCMC U CTPOCHHUEM HUX aTOMOB

1.2

CrpoeHne BemiecTBa: BHUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALTAYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU
Y BHJIa XUMUYECKOM cBsi3u. Kitaccudukanusi 1 HOMEHKIJIaTypa HEOPTaHHIECKUX
BelecTB (MEXIyHApOAHAs M TpPUBHAIbHAs). XUMUYECKUE CBONCTBA BEIECTB,
OTHOCSIIIMXCS K  PAa3jIMYHBIM  KJIacCaM  HEOPraHUYEeCKUX  COCIUHEHUH,

TCHCTUYCCKAA CBSA3b HCOPraHNYCCKHX BCUICCTB

1.3

Knaccugukarus XuMHuecKUX peakluil o pa3IMyHbIM pU3HaKaM (10 YUCITY U
COCTaBy Yy4YacTBYIOUIMX B pEakLUUH BEILECTB, MO TeIIoBoMy 3¢ddekry, mno

W3MEHEHHUIO CTENeHEH OKHCICHUS XHMMHYSCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 yYaCTHIO KaTaiu3aTopa). OK30- W  OSHAOTEPMHUYECKHE  PEaKIH,

TEPMOXMMHUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOW peaKUnn

1.4

[Tonsatne 00 OOpaTHMMBIX M HEOOpPATHMBIX XMMHYECKHX peaknusx. [lonarue o
TOMOTE€HHBIX U I€TEPOreHHBIX peakuusax. [IoHaTHe 0 XUMHUYECKOM PaBHOBECHUH.
@axkTopsl, BIMAKOLIME HAa CKOPOCTh XHMHMYECKOM pPEAKLUUU U IIOJIOKECHUE

XUMHNYECKOT'O PaBHOBECHA

1.5

1.6

1.7

OKHCANTENBHO-BOCCTAHOBUTENIBHbIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCIINTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHMH
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN C HCIOJIB30BAHMEM METOJA

3JIEKTPOHHOTO OanaHca

Teopust 31EKTPONIUTUYECKON AMCCOLMALMU. DIEKTPOIUTHI U HEDIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AUCCOITMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMH
XuMu4eckol cBsizu. Ctenenp aucconuani. CUibHbIC U CIa0bIe AIEKTPOIUTHL.
Peakiun monHOro oOMeHa. YCIOBHUS NPOTEKAHHWS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI¢HHbIE HWOHHBIE YypaBHEHMsI peakiuil. CBoMCTBa KHUCIOT,
OCHOBAaHMH M COJIEM B CBETE€ TPEACTABICHUA 00 3JICKTPOJUTHYECKON

JUucconuanuu. KadecTBeHHEIC pPCaKknu Ha UOHBI. IlousTue o TUOAPOJIN3C coleit

XVMUYECKUI JKCIIEPUMEHT: O3HAKOMJIGHHE C MOJCISIMH KPUCTALUTHYECKHX
pEIIETOK HEOPraHMYECKHX BEIIECTB — METAIJIOB M HEMeTauioB (rpadura u

anmMasa), CIIOKHBIX BELIECTB (XJIOpWAA HATpHs); HCCIENOBAaHHE 3aBHCUMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3JIEHCTBUS pPAa3lIUYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
IMCCOIMALMKM  KHUCJIOT, INenodel M coiel  (BO3MOXHO MCHOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJICHHE OINbBITOB, HWUIIOCTPUPYIOIUX MPU3HAKU
IIPOTEKaHUs peaKkI1ii HOHHOTo oOMeHa (00pa3oBaHuE OCajKa, BbICIECHUE Ta3a,

o0pa3oBaHHE BOJIbl); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHHEe, peaklUuu pasjoKEHUs, COeIUHEHUs);
pacro3HaBaHHE HEOPraHUYECKHX BEIECTB ¢ IOMOIIbIO KAUeCTBEHHBIX PEaKLUi

Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINHCHUA

2.1

OOmrast  xapakTepucTUka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeTeH: OKucieHus. CTpoeHue u (pu3ndecKkre CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IMIpUMEpe XJopa
(B3auMoOJIeHiCTBHE C MeTallJlaMH, HEMeTaJUIlaMH, Inejoyamu). XJIOPOBOAOPO.

ConsHas KuciioTa, XMMAYECKHE CBOWCTBA, IOJIyYeHNe, IpuMeHeHue. JlelicTtBue




XJIOpa M XJIOPOBOJOPOAA Ha OpPraHu3M uejoBeka. BakHeiiine XJopuabl U UX

HAaxXO0X/ICHUE B MIPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gpu3nyecKue CBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KUCJIOpOJa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOECHUE,
¢usnueckue W XUMHYECKHe CBOHCTBA. OKCHIBI Cepbl Kak IPEICTaBUTEIH
KHCIIOTHBIX OKcHJIOB. CepHasi KUCIOTa, (pU3MUYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmme Kak TpeacTaBUTENs Kiacca KHUCIOT M crernupudeckue). XuMHUECKHUe
peakiuu, Jekalue B OCHOBE MPOMBIIIIEHHOTO CIoco0a MOJMyueHUs CepHOM
kucinotel. [Ipumenenne. Conmu CepHON KHCIOTBI, KAUEeCTBEHHAs PEaKIs Ha
cynbdar-uoH. Haxoxaenue cepbl U e€ coeluHEHUIl B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOMIEW Cpelbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC O,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CII0COOBI €T0 IpeaOoTBpalICHHA
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OO6mrast xapakTepHCTHKa 53JeMEeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIEC CTEIICHU OKUCIEHUs. A30T, paCIPOCTPAHEHHE B IPUPOJIE,
(dbu3HYecKre U XUMHYECKHE CBOMCTBA. KpyroBopot azoTa B mpupojae. AMMHaK,
ero (u3uveckre W XUMHUYECKHE CBOMCTBa, MoilyueHUe W npumeHeHue. Conm
aMMOHUSI, UuX (QU3NYECKHWE M XUMHUYCCKHE CBOWCTBA, IPUMEHEHHE.
KavecTBeHHass peakiusi Ha MOHbI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHUE,
(U3MYeCKHe M XMMHYECKHE CBOWCTBa (0OIIMe Kak MPEJCTaBUTENS Kiacca
KUCJIOT ¥ crenuduueckue). Vcmonap3oBaHne HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPAIbHBIX YJI0OpeHHid. XUMHUECKOE 3arps3HEHUE OKPY>Karollei
Cpelbl COeTMHEHUSIMH a30Ta (KUCJIOTHBIC T0KIH, 3arpsI3HEHHE BO3AyXa, OYBbI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHele Monupukanuu ¢ocdopa, puznUecKue U XUMHUECKUE
cBorictBa. Oxcupn ¢dochopa(V) u dochopHas kuciaora, Qusnyeckue u
XUMHUYECKHE CBOWMCTBa, moiydyeHue. Vcmomp3oBanue ¢GochaTtoB B KayecTBe

MUHEpaJIbHBIX YA0OpEHU

2.5

Obmast xapakrtepuctuka 31neMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbl€ CTENEHU OKHCIEHUS. YTIJEepoJ, aJUIOTPOIIHBIE
Moaudukanuu, pacrnpocTpaHeHHe B TpUPOAe, (U3MUECKHEe U XUMHUYECKHE
cBoiictBa. Axacopomusi. Kpyrosopor yriepoma B mpupoae. OKCHIBI yTiepoa,
X (u3uuecKue M XUMHYECKHE CBOWMCTBA, JCWCTBHE HA KUBBIC OPTaHU3MBI,

IMOJIYUYCHHE U ITPUMCHCHUC. OKOJIOTHYECKHE Hp06HeMBI, CBsI3aHHBIC C OKCHJOM




yriepona(lV); rumoresa mIo0anbHOTO TOTETUICHHUS KIWMAaTa;, MapHUKOBBIA
apdekr. YrompHas KUCIOTa W €€ COMM, UX (UINYECKUE M XUMHUYECKHE
CBOWCTBa, TMOJYyYCHHUE W TNpHMeHeHHe. KauecTBeHHas peakius Ha KapOoHart-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH W

CEIIbCKOM XO3SHCTBE

2.6

2.7

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yriepona (MeTaH, 3TaH, JTHIEH, alleTUJIECH, 3TAaHOJ, TJIULEPUH, YKCyCHas
kucnora). x coctaB u xumuyeckoe ctpoeHue. [lonstue o Ouoiormuecku
BAKHBIX BEILECTBAX: XKHUpaX, OeJIKax, YIJIEBOJAaX — M HUX POJH B KU3ZHU
yenoBeka. MaTepuanbHOE €IUHCTBO OPraHUYECKUX M HEOPraHWYEeCKUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue © XUMHUYECKHE CBOMCTBAa, IOJyuY€HUE U
npumenenue. CoenuHeHUs] kKpeMHusi B npupoze. OOmue npeactaBieHus 00
okcuze kpemuusa(IV) u kpemaueBoit kucnore. CHIIMKAThI, UX UCTIOJIb30BaHUE B
OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTU. BaxxHeilne cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoOnembr OGe3ormacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MaTCPpUAJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH HKCIEPUMEHT: M3ydeHUue oOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEJICHHME KAadyeCTBEHHBIX PEAKIUN Ha XJIOPHUI-
MOHbl M HaOJIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’karollne
¢bu3nUecKre ¥ XMMUYECKHE CBOWCTBA TAJIOTEHOB M MX COETMHEHHU (BO3ZMOXKHO

UCTOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C 00pa3lamMM XJIOpUI0B
(raJoreHHUIOB); O3HAKOMIJICHHME C oOpasmaMu cepbl U €€ COCTUHCHHSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOJEHHE Mpoliecca
oOyriauBaHus caxapa Moj JIEHCTBHEM KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YeHHE XHMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHUCIIOTHI, NPOBEIECHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-MoH M HaOMIOACHUE Tpu3HaKa e¢
MIPOTEKaHUs1; 03HAKOMJIEHHE C PU3NYECKUMH CBOMCTBAaMU a30Ta, pocdopa 1 ux

COCMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHJCOMATEepHaloB), 0OOpazLaMu
a30THBIX U (HOochHOPHBIX YIOOpEHNUI; MOTyYeHne, COOMpaHue, paclio3HaBaHUE 1

U3y4YEHHE CBOICTB aMMMaKa; IPOBEIACHHME KAauE€CTBEHHBIX pEaKUUil HAa HOH
aMMOHHUA U  ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX MPOTEKAHMS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHOMN a30THON KUCIOTHI ¢ MeJIbIO (BO3MOXKHO

UCIOJIb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHUE MOJENCH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢yjulepeHa; O03HaKOMJIEHHE C IPOLIECCOM

a7copOLMu pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM




MPOTHBOTa3a; TOJIy4YeHUE, COOMpaHWe, paclio3HaBaHHE W W3yYeHHE CBOMCTB
YIJIEKUCIIOrO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOOHAT- H
CHJIMKAT-UOHBl M W3yYeHHE NPU3HAKOB HMX NPOTEKAHHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIUKATHON MPOMBIIIICHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX

3aJa4 110 TCMC «Baxxneine HemMeTamIbl U BX COCAUHCHUA»

MeTamnsl 1 uX COCAUMHEHUA

3.1

OOw1ast xapaKTepUCTUKA XMMUYECKHUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUHU UX

noynoxkenuss B Ilepuonuueckor cucreMe XMMHYECKUX dieMeHToB 1.
Menpeneesa u crpoeHust aToMoB. CTpoeHre MeTauioB. MeTtaindyeckas CBs3b U
METaJJIMYecKasl  KpUCTalNIM4yecKas pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)KCHI/Iﬁ MCTalJI0B

3.2
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duznveckre U XUMHYECKHEe CBOMCTBa MeTaiioB. O0mIue crnocoObl MOTyYeHHUs
MetasuioB. [loHsTHE O KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B

OBITY ¥ TPOMBIIITICHHOCTH

Hlenouynsle MeTauibl: moyiokeHue B Ilepumomuueckoil cucTeMe XUMHUYECKHX
anemeHtoB .M. MenzeneeBa; CTpOEHHME HMX aTOMOB; HAXOXKIAECHUE B MPUPOJE.
duznveckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI U
THAPOKCUABI HATpUA W KaJlus. HpI/IMCHeHI/Ie MCJIOYHBIX METAJJIOB U HX

COeIUHEHUN
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[IlenoyHo3eMenpHBIE  METaUIBl MarHuid W KaJbLUUH:  IIOJIO)KEHHE B
[Iepnonnueckoi cucreMe Xxumudeckux 3y1eMeHToB [[.1. Menneneesa; crpoenue
X aTOMOB; HaxoXAeHue B mpupoje. Pusznyeckue U XMMHUECKHE CBOMCTBa
Maraust U KaJbIUs. Baxneinmme COCIUHCHUA KaJIbIIH (OKCI/II[, THAPOKCHUI,

comnu). JKEcTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHUS

3.5

Amomunuii: nonoxkenne B [lepuoanueckoil cucteMe XMMHYECKUX 3JIEMEHTOB
JA.W. MeHnneneeBa; CTpOEHHE aTOMa; HaxokaeHue B mnpupojae. dusnyueckue u
XMMUYECKHE CBOWCTBA aTIOMUHHUA. AM(]OTEepHBIE CBOMHCTBA OKCHJIA M THIPOKCUIA

AJIFOMUHU S

3.6

Keneso: nonoxenne B [leproguyeckoil cucTeMe XuMHUECKUX deMeHToB [[. 1.
MeHeneeBa; CTpOGHHE aTOMa; HaxoxJaeHue B npupoae. Pusnueckue u
XUMHUYECKHe cBoWcTBa jxene3a. Oxkcuabl, ruapokcunbl u coiu xeneza(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOJTYUYCHHE

3.7

XHUMHUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUC C O6p8.3L[aMI/I METAJIJIOB U CIIJIaBOB,

ux (u3nMueckuMH CBOMCTBAMM; H3YyUEHHE PE3yJIbTaTOB KOPPO3HHM METAJIJIOB




(BO3MOXKHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KajblMsg M HATpUs C BOJOM  (BO3MOXHO
UCIIONIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB KECTKOW BOJBI;
Ipolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKIUil Ha HOHBI
(Marausi, Kadblus, adrOMuHUs, UuHKA, xene3a(ll) u »xeneza(Ill), memu(1l);
HaOJI0/IEHUE U OMMCAHKE MTPOLECCOB OKPAIIMBAHUSA [IITAMEHU MOHAMHU HATPUS,

Kaugd ¥ Kajublusg  (BO3MOXKHO  HCIIOJIb30BAHUE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATOMUHHUS U THIPOKCHIA

LIMHKA; PeIlIeHHEe IKCTIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeiime Metanisl u

HUX COCAUHCHUA»

Xumus u OKpYyJKaromas cpelia

4.1

4.2

HoBrie MaTCpuaJibl U TCXHOJIOI'UU. BemectBa u MaTCpHrajibl B HOBCGHHCBHOﬁ
JKM3HHU Y€I0BEKa. XUMHSI U 300pPOBLE. be3omacHoe MCco0ab30BaHNE BEIIECTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMompb IMMpu XUMHUYCCKHUX OXKOrax H

OTPABJICHUSAX

OCHOBBI ~ 3KOJIOTMYECKOW  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpy»katomeit cpeabl [1/IK. Ponb xuMuu B peiieHuH 3K0JIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHKH YTIIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(PTH),

IMPOAYKTBI UX nepepa60TI<H, HX poJib B 6bITy 1 MIPOMBIIIJICHHOCTH

4.3

XUMUYECKHUH dKCTIEPUMEHT: U3yUeHHE 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl

MCTAJJIOB, TOJIUMEPHBIC MaTepI/IaHLI)



HPOBEPAEMBIE HA OI'2 10O XUMHWU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
HPOI'PAMMBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K NMPeIMETHBIM pe3y/bTaTaM

NMPOBEPSIEMOr0 0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM

TpedoOBaHMS NMPOrpaMMbl OCHOBHOI'0 0011ero odopa3osanusi Ha ocHoBe ®PI'OC
1 [IpencraBnenue:

O TMI03HABAa€MOCTHU SIBICHUI MNPUPOIbI, MOHUMAHHUE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOTO
1.1 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJbTYphl W TPAKTHYCCKOMN
JIESITEJIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMHHU CPpCAU NPYTIUX €CTCCTBCHHBIX HAYK

O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHCJIC SKCIICPHUMCHTAJBHBIX H
12 TCOPCTUUCCKHUX MCTOAAX HMCCICOOBAHUA BCIICCTB W UIYUCHUA
XHUMHYCCKHX peaKum“I; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccnoHaNBHOM NeATENBHOCTH, CBA3aHHBIX C XUMUEH U

COBPEMCHHBIMH TCXHOJOTUSIMHU, OCHOBAHHBIMKW Ha JOCTHIKCHUAX
13 XUMHYECKON HayKd, YTO TMO3BOJUT OOYYaIOUIMMCS paccMaTpUBaTh
' XUMUIO Kak chepy cBoeit Oyaymieit mpodeccHoHambHOM AeSITeIbHOCTH

U cllelaTh OCO3HaHHBIM BHIOOp XMMHMU Kak MPO(UIBLHOTO TpeaMeTa

MIpH TIEPEX0/I€ Ha YPOBEHb CPETHETr0 00I1Ier0 00pa3oBaHus

Bragenne cucteMoil XMMHYECKMX 3HAHUMM M yMEHUE NPHUMEHSTh

CUCTEMY XUMHNYCCKUX 3H8.HI/II71, KOTOpas BKIIKOYACT:

Ba)KHEHIIINE XUMHYECKHE IIOHATHS. XUMHYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS M
HEOJTHOPOJIHAS CMECh, OTHOCHUTENIbHbIE aTOMHAash W MOJICKYJIspHas
MAacChl, KOJIMYECTBO BEIISCTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIN

"1 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHME, COJIb (CpemHss), XUMUYeCcKas

. peakIusi, peakluu COCIUHCHHS, PEAKIUU Pa3JIOKCHUS, PEaKIuu
3aMelIeHMs], peakiuu OOMeHa, TerioBoM 3(dexT peakiuu, dK30- H
SHIOTEPMUYCCKUE PEaKIUU, PacTBOP, MACCOBAs JOJS XUMHUYECKOTO

9JICMCHTA B COCAUHCHNN, MACCOBAs OOJI U IIPOUCHTHAA KOHICHTPAWA

BEIIECTBA B PACTBOPE, SJIPO aTOMa, JIEKTPOHHBIN CIIOH aToMa, aTOMHast




opOuTanp, paamyc aToMma, BaJE€HTHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKas CBS3b, NIEKTPOOTPULIATEIILHOCTD, IIOJISIPHAs U HENOJIApHAas
KOBaJCHTHAs CBsI3b, MOHHAas CBA3b, MCETAUIMYECKAs  CBS3b,
KpUCTAJUIMUECKass pelETKa (aTOMHAas, WOHHAs, MeTalJIM4ecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, JIEKTPOJIUT U HEIJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAST  UCCOIMALUS, pEeakluu HMOHHOTO OOMeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHUCIIEHUE U  BOCCTAHOBJIICHME, DIIEKTPOIIU3,
XMMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIE peaKLUH,
CKOpPOCTb XUMHUYECKOM peakuuu, kKaranusarop, IIJK, xopposus

MCTalJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHHMS Macchl,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKkOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOl"aI[pO
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3.1

3.2

TCOPUU XUMHU: ATOMHO-MOJICKYJIsApHAasA TCOpHU, TCOPHA

AIEKTPOIUTUYECKON TUCCOLIMALAN
Brnanenne ocHOBaMM XUMUYECKOW TPAaMOTHOCTH, BKJIIOYAKOIIEH:

YMEHHE NMPaBUWIBHO UCIOIb30BaTh U3YyUEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4ucie MUHEpaJbHbIE YAOOpEHUs, METaUlbl U CIUIaBBHI,
HOPOAYKTHl MEpPepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoOro rasa, He)TH) B OBITY, CEJIBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE M IMOHMMAaHHE 3HAYEHUS XKUPOB, OEIKOB, YIJIEBOJIOB
JUIsL OpraHN3Ma 4eJIoBeKa; YMEHUE MPOTHO3UPOBATh BIUSHUE BEILIECTB
U XMMHUYECKMX IPOLECCOB Ha OPraHU3M YE€JIOBEKa U OKPYKAIOILLYIO
IPUPOAHYIO CpENy

YMEHHE HHTETpUpOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JIPYIHX

y4eOHBIX IPEAMETOB

33

HaJIM4YMEe OmNbITa pabOThl C PAa3IMYHBIMM MCTOUYHUKAMH HH(POpPMALUU
Mo XUMHM (Hay4dHass U HAy4YHO-TIOIMYJIIpHAs JUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHNBATDH PIH(bOpMaI_[I/IIO O B€IICCTBAX, HX
MMPEBPAILICHUAX n MMPaAKTUICCKOM IIPUMCHCHUHA n YMCHUE

HCIIOJIb30BAaTh €€ I pCIICHUA y‘-I€6H0-H03HaBaT€HbHBIX 3aga4d

Bnagenne ocHoOBaMH MOHSITHMHOIO arrmapara U CHMBOJMYCCKOTO

A3bIKA XUMHH TJI1 COCTaBJICHHUA (bOpMy.]'I HCOPTraHNM4YCCKUX BCHICCTB,




YpaBHEHUH  XUMHUYECKHUX  PEaKIMd; OCHOBAMH  XUMHYECKOM

HomeHksatypsl (IUPAC u TpuBHanbHO)

YMeHne OOBACHATH CBSI3b MOJIOKEHHUS 3neMeHTa B Ileproanyeckoit

CUCTEME C YHCIIOBBIMHU XapaKTECPpUCTUKAMU CTPOCHUA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB M 3apsia  sapa, oOlee YHcio
AIIEKTPOHOB), PACHpPEICICHUEM OJJIEKTPOHOB IO HHEPreTUYECKUM
YPOBHSIM aTOMOB NIE€PBBIX TPEX MEPUOIOB, KA U KaIbLIUs
IIpeacraBnenue O  NEPUOAMYECKONW  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (paJnyC aToma, 3JIEKTPOOTPULIATEIBHOCTD),

6 IPOCTBIX U CJOXHBIX BELIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuognueckoit cucremMe (B MaiblX MEpUOAaX H  TJIABHBIX
MOJArpyNIax) v 3JIEKTPOHHOIO CTPOEHUS aToMa

7 Ymenue kiaaccuuIpoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHYECKHE PEAKIINH

8 YMeHne onpeaensTh:

o1 BAJIEHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 3apsi]

' HOoHa

%o BUJ XUMHUYECKOW CBSI3M M THI KPHUCTAUIMYECKOW CTPYKTYpPHI B

' COEZIMHEHUSIX

8.3 XapakTep cpeiibl B BOJHBIX PAaCTBOpax BEHIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCITUTENh U BOCCTAHOBUTEIH

9 YMeHue xapakTepru3oBath (GU3MYECKUE U XUMUYECKHE CBONCTBA!
MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,

9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kamuil, MarHuii,
KaJIbIIWHA, aJTFOMUHHM, KEJIE30)
CJIIOKHBIX BEHIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ,, OKCHIbl M THUIPOKCH]IBI

97 metaiioB [-IIA rpynn, amromunus, meau (I1), umnuka, xenesa (II u

' III), oxcunst yrnepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), ceper (IV m VI), ceprucras, cepnas, a3oTHCTas, a30THa,
dochopHas, yronpHasi, KpeMHHUEBasi KUCIIOTA U UX COJIN)

9.3 MPOTHO3UPOBAaTh M  XapaKTepH30BaThb CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa UM CTPOCHHA, NMPUMCHCHHUEC BCHICCTB B
3aBUCUMOCTH OT UX CBOfICTB, BO3MOXXHOCTDb ITPOTCKAHUA XUMHUYICCKUX

MIPEBpAICHU B Pa3IMYHBIX YCIOBUIX

YMeHHe coCTaBIATh MOJIEKYJISIPHBIE ¥ MOHHBIE YPAaBHEHUSI PEaKkiuii, B

10
TOM YHCJIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA
103 WUTIOCTPUPYIONINX ~XUMHYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB
. (TpyIi) HEOPraHMYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOLIUX F€HETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMU
11 YMeHue BIYUCIATH (IPOBOIUTE PACUETHI):
1 OTHOCUTENIbHYIO MOJICKYJIIPHYI0O ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUHN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YypPaBHEHUSM XHMHUYCCKHX PEAKIUH W HAXOIUTh KOJIWIESCTBO
' BellecTBa, 00BEM U MacCy peareHToOB WM IPOAYKTOB PEaKIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOdroAeHwue,
101 WU3MEPEHHE, IKCTIEPUMEHT, MOCIIUPOBAHNE) TIPU U3YyUEHUHU BEIIECTB U
' XUMHUYECKUX SBIIEHUH; YyMeHue cGhopMynupoBath MpodieMy U
MIPEIUIOKUTH IyTH €€ PeIICHUS
122 Oe3omacHOM pabOThl ¢ XUMHUYECKHMHU BEIECTBAMH, XHUMHYECKOM
' MOCyA0H U Tab0paTOpPHBIM 000PYIOBAHUEM
MpaBHJIaMu 0€30M1aCHOTO 0OpAIIeHHs C BEIIECTBAMH, UCTIOIb3YEMBIMU
B ITOBCETHEBHOM KU3HHU, ITPaBUIaMHU TTOBEACHUS B IEISIX COSPEKCHUS
123 3I0POBBSl U OKPY’KAIOIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (ormacHOCTH) BO3JICUCTBHSI HA JKHMBBIC OPTraHU3MBI OIPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hannuue npakTUyecKuX HABBIKOB TUIAHUPOBAHMS W OCYIIECTBICHUS |
CIICAYIOMNUX XUMHUYECKUX IKCTIEPUMEHTOB:
31 M3y4YeHUE U ONMHMCaHNe (PU3NUECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/ISI/I‘-ICCKI/IMI/I u XUMHNYCCKHMMH SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKY IPOTEKAHUS XUMUYECKUX PeaKuit

13.2

M3y4eHHEe CII0OCOO0B pa3eNeHus cMecen

13.3

MOJlyYeHUE KHCIIOpoJa M U3Yy4YeHHE €ro CBOMCTB; MOJydyeHue
BOJIOPO/Ia U U3YYEHHE €r0o CBOWCTB; MOJYUYEHHE YTJIEKUCIOTO ra3a u

HU3Yy4YCHHUC €TI0 CBOfICTB; MMOJIYYCHUC aMMHAKa U NU3YUCHUC €TO CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JoJiei

pPacTBOPEHHOIO BEILIECTBA

13.5

13.6

MIPUMEHEHNE WHUKATOPOB (;takmyca, METHUJIOpaHkKa u
denondTanenna) Uisl OMpeNeNieHUs] XapakTepa Cpeldbl B pacTBOpPax

KHUCJIOT U LIeJIouei

HCCIIEIOBAHUE W OIMCAaHUE CBOMCTB HEOPraHUYECKUX BELIECTB
pPa3JIMYHBIX KJIACCOB; M3YUYEHHUE B3aMMOJCHCTBUS KHCIOT C METajlaMu,
OKCHJAaMU  METAJUIOB,  PAacCTBOPUMBIMH U HEPaCTBOPUMBIMU
OCHOBAaHMSIMH, COJISIMHM; ITOJYYCHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeETaula JpYyrMM M3  pacTBOpa  COJM;
ucciaeoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMHHHS U

[IUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 110 TCMaM: «OCHOBHBIE KJIACCHI
HEOPTaHUYCCKUX COGI[HHGHPIfI)); ((3J'I€KTp0J'II/ITI/III€CKa$I
JUucconuanusy, «Baxneimue HeMmeTamlIbl MU HUX COCIUHCHUA,

«Baxxgelme MeTaluIbl U UX COEIUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHNE  MPHU3HAKH
NPOTEKAHUs peaKMii MOHHOIO OOMEHA; KaueCTBEHHBbIE pEeakIUH Ha
NPUCYTCTBYIONIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPUA-, OpOMHI-,

uomuna-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIHs, aJIOMHHHSA,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA
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YMmenue:

14.1

14.2

MPEJCTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpaUKOB M TaOMUIl U BBIABIATH SMIMPHUECKHUE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSA3HM MEXAY peaibHO HAOII0JaeMbIMU XUMUYECKUMU

SIBJICHUSAMU U TTPOLIECCAMU, ITPOUCXOAAIIUMHU B MAKpO- U MUKPOMHUDPE,

OOBSACHATH NPUYMHBI MHOI000pa3us BELIECTB




HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1 HepBOHa‘IaHLHBIe XUMHNYCCKHUE ITOHATHUA

1.1 YucTele BemecTBa U cMecu. CriocoObl pa3aeneHus cMeceit

12 AToMBI WH MOJICKYJIBI. Xumudeckue diieMeHTB. CHMBOJBI  XUMHYECKHX
9JICMCHTOB. HpOCTBIC " CJIOKHBIC BCIICCTBA.

13 Xumnueckas popmysia. BareHTHOCTh aTOMOB XMMHUYECKHX 3J1eMEeHTOB. CTeneHb
OKHUCJICHUSA

3aKOH TOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.
1.4 OTtHocuTeNnbHAsE MOJIEKYJISIpHas Macca. MaccoBasi 10711 XUMHUUECKOI O JIEMEHTa

B COCIMHCHHNUN

L5 KomnvectBo BemectBa. Moab. MomsipHass Macca. ModisipHbIi 00BEM Ta30B.
B3anmocCBsI3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHUL BEIIECTBA

16 ®u3nuecKue U XUMUYECKHE SIBJICHUsA. XUMHYECKAs peakuus U €€ IPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIECTB. XUMUUYECKUE YPAaBHEHUS

Ilepnonnueckuii 3akoH U llepuoguyeckas cucTeMa XUMUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHue aTOMOB

[Tepunognueckuii 3akoH. [lepuoguueckas cucremMa XumMudeckux 3semenToB J1. 1.
2.1 Menpneneesa. Ilepuonel n rpynnel. @U3AYECKH CMBICT MOPSAKOBOTO HOMEpA,

HOMCPOB IICPUOJa U I'PYIIILI JICMCHTA

Crpoenne aromoB. CoctaB aromHbIX suep. M3oronel. Dnextponsl. CTpoeHue
2.2 AJIEKTPOHHBIX  000J04YeK aTroMoB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB

[Tepnognueckout cuctemsl /.M. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEpPUOJIOB, KaWsi, Kajbllusi (paguyca aTOMOB, 3JIEKTPOOTPHUIIATEIHLHOCTH,
2.3 METa/UIMYECKMX M HEMETaUIMUYECKHMX CBOMCTB) M HMX COCAUHCHUH B
COOTBETCTBUU C TIOJIOKEHUEM JJIEMEHTOB B llepumoamyeckoid cucreme H

CTPOCHUCM HUX ATOMOB

3 CrtpoeHue BemecTBa

Xumunyeckass cBsizb. KoBanenTtHas (mosisipHass M HEMOJIApHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULATENIBHOCTh ~ XUMUYECKUX  3J€MEHTOB.  MoHHas  cBA3b.

MeTtannnuyeckas CBI3b
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Tunbl KpUCTANIMYECKUX PEmETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKast),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUIA

XHUMHYECKOH CBI3H

Baxneiiime npeacTaBUTENIM HEOpraHMYeckux BemiecTB. Hemeramnsl u ux

COCAMHCHUA. Mertannsl U uxX COCIUHCHUA

4.1

4.2

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHUYECKHX COCIWHEHHUI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
HECcoJeo0pa3yoIre; OCHOBaHWM (IIENOYM W HEPaCTBOPUMBIC OCHOBAHUS),
KUACIOT  (KUCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue MW XHUMHUYECKHE CBOMCTBAa MPOCTBIX  BELIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPoaa, cephl, a3oTa, hocdopa, yriaepoaa, KpeMHHU

4.3
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dusnyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpHiA, KaJlud, MAarHusad W KaJlblUs, aJlFOMHHUSA, KCJIC3a. BJICKTpOXI/IMI/I‘IeCKI/Iﬁ

AL HAIPSDKEHUM METAJIIOB

dusnuecknue M XUMHUYCCKHE CBOMCTBa BOOOPOJHBIX COC,Z[I/IHCHI/If/'I HCEMCTAJIJIOB:

XJIopoBoaopoaa, CCpoBOAOPOaa, aMMHUAKaA

4.5

Ou3nyeckne U XUMHUYECKHE CBOMCTBAa OKCHUIOB HemeTaiioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCH 0B HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumuyeckue cBoicTBa okcuaoB: MetamioB [A-IIIA rpynn, munka, menu(Il) u

skenesa(ll, II). TTomy4yeHnne OkCHaI0B METAIIOB

XHUMHUYECKHE CBOMCTBA OCHOBAaHMH M aM(OTEPHBIX THAPOKCHUIOB (Ha MpuUMepe
THJIPOKCUIOB  AIIOMMHUS, JKene3a, IMHKa). IlomydyeHue OCHOBaHMM W
aM(OTEpHBIX THIPOKCUIIOB

OO01mye XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEepPHHUCTOM, CEpPHOU, a30THOM, (hochopHO, KpeMHHEBOU, yrosbHOU. OcolObie
XMMHYECKHE CBOMICTBAa KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

ITomyuyenue kucmot

OO0mme XuMHUYECKHE CBOMCTBA cpeHux cotiel. [lomydenne comneit

4.10

[Tonyuenue, coOupaHue, pacloO3HABaHHWE BOAOPOJA, KHCIOPOAa, AMMHAKa,

YTJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tony4yeHue aMMmuaka, CEpHOW M A30THOM KMCIOT B HPOMBIIIIEHHOCTH. OOmue

CIOCOOBI TIOTYYCHUSI METAJIJIOB




4.12

I'ereTmueckas CBA3b MECXKOY KilaCCaMHU HEOPraHUYCCKHUX CoeI[I/IHeHI/Iﬁ

Xumudeckue p€aknuun

5.1

Knaccudukanus XuMuueckux peakiuii Mo pa3IMYHbIM OpU3HAKaM: TI0 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3¢ ¢dekrTy, 1o

W3MEHEHHIO CTECIICHEH OKHUCIICHUS XMMHUYSCKHUX 3JIEMEHTOB

5.2

TennoBoii 3 PeKT XMMUIECKON peakIii, TePMOXUMHIECCKUE YPAaBHEHHS. DK30-

Y DHAOTEPMUYECKUE PEaKIUU. TepPMOXUMUYECKHE YPABHEHUS
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5.5

OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKknuu. OKucIuTeI U BOCCTAHOBUTEIIHU.
Hpoueccm OKHCJICHHA u BOCCTAaHOBJICHMHA. :‘)HGKTpOHHHﬁ OajaHc

OKHCIIUTEIIbHOBOCCTAHOBUTENBHON pEaKIIU

Teopus 3neKkTpoauTUYECKON Auccouranu. KaTnoHsl, aHHOHBI. DIEKTPOIUTHI U
HEeANEeKTPONuThl. CHIIbHBIC U Ci1a0bIe 37IeKTPOIHUTHL. CTENeHb TUCCOIUAIIuN
Peakiiun monHoro obmeHa. YcCnoBusi MPOTEKaHUS peaKkIuii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_II/Iﬁ

XuMmus u OKpYyzKaromas cpecaa

6.1

BemectBa m Marepuaibl B IIOBCEJHEBHOM JHW3HM ueloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHMYECKUX peakuuid B J1abopaTopuu U OBITY.

HepBaﬂ nomMoupb MMpu XUMHICCKUX OKOIrax U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE  OKpYyKarolled  cpeapl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TMMOYBBI, BO3/JyXa M BOJOEMOB), CIOCOOBI €ro MPeAOTBpAIICHUS
[IpenenpHast momyctumas kouuentpanus BemecTB (IIJJK). Pomp xumum B
peUIeHUuN HKOJOTHYECKUX TMpoOsieM. YCWwieHne mnapHUKoBoro sddexra,

pa3pymi€cHueC 030HOBOI'O CJIOA

6.3

[Ipumenenue cepsl, azora, gocdopa, yriepona, KpeMHUS M UX COEIUHEHUH B
ObITY, MEIWIUHE, MPOMBIIUIEHHOCTH U CelbCKOM XozsicTBe. Ilpumenenue
METAJIJIOB U CIUIAaBOB (CTalb, YYryH, AIOPaJlOMUHUI, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH MX coeAnHeHui. [IoHsATHE 0 KOPpO3UK METaIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[TpuposHble HUCTOYHHMKHU YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, HeQTh),

MPOAYKTHI X TiepepaboTKu (O€H3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAK O COCIUHEHUSX
yraepoaa (MeTaH, 3TaH, THIIEH, alleTUJIeH, TaHOJ, [NIMLEPHUH, YKCYCHas KUCII0Ta).
[TonsiTvie 0 OMOTOTUYECKU BaXKHBIX BEUIECTBAX: KHUPaX, OelKax, yriieBoAaax — U UX

POJIN B )KU3HHU YCJIOBCKA




PacuéTtnr:

7.1 1o popMysiaM XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MacCOBOM) JOJU PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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