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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEMIUU MPENoAaBaHusl Y4eOHOTO IpeIMeTa « XUMHUS
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE cojiep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAILHOM EIWHCTBE MHpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON AMCCOLMAlUUd BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00O0OIIEHUII MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IpaBUJ O€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH NpoOsieM B MOBCEAHEBHOM JKU3HH U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYXKAIOIIeH MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJIi HM3yUYEHUsS XHMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMHAYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHus. Knaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00O0PYOBAaHUEM, U3YUEHUE U OIMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHUE MOJENEH MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TropeHusi). Oxcunabl. [lpumenenue xucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B MpUpPOJIE U B KU3HU 4eloBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. ®Dusnyeckue W XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oO0pas3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAHHE BHJICOMATEPHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalM3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOHU3NYECKUI CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IEPUOJIOB, KM, KalblUsd W HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbl XUMHYECKOW CBA3U. TUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TeHETUYECKas CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsTne 0 xXumMruueckoM paBHoBecun. DaKkTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKLnH. CocraBieHue YpaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECNOBAHUE DJICKTPOIPOBOIHOCTU
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHune u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Conu CEpHON KUCIOTHI, KAYECTBEHHAS PEAKILIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIeCKUe U XUMUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPACIPOCTpaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao06anbHOr0 MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU BAXKHBIX BEILIECTBAX: )KHpax, OesKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmipe mnpeactaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUIEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JAeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOra3a, MoJIy4eHHe, cOOMpaHHue, paclio3HaBaHUE U H3Yy4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTtamndeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUMU,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosin kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJIbLHs, aIIOMUHUSA, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinp mpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBBI METAJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTAJIMYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO  OOILIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU MU HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IpoOIEccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpPbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HMCCIEI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI TP padOTE C BEILIECTBAMH, a TAKKE B CUTYaIIHSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTaTOB BBIJICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE el CTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyX IAeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, (opMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOIYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX I BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON N1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBHIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ad0paTOPHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LEIN ACSITEIbHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcHenupuIecKue il TPeAMETHOW o0macTh  «XuMHUsS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIN:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, pEeaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MAaccoBas JIOJs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJTacCU(UIIMPOBATh XMMHUYECKUE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMUYHBIX KJIACCOB, MOATBEPIK/Iasi OMUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, Kilaccuukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOUN MOCYI0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoH1y oOydenus B 9 kiiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUHUH, TMPEAEIbHO JOMYyCTHMAs
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUIL;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METaUIMUecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBAaTh €ro IOHUMAaHUE: OIKCHIBaTh W XapaKTEpPU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MaJblX MEPUOJIOB U TIABHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHYECKHX DJICMCHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHUS JIEKTPOJIUTHUECKON AUCCOIUALIUK KUCTIOT, IIeI0UYen
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPaBHEHUS peaKIuii HOHHOrO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa ATUX PEaKIIHIA,

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 1o (OpMYyJIC COCIHHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIUSMH TI0 BBINIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHHTE3, CpaBHEHHE, O0000IEeHWe, CUCTEeMAaTH3allMi0, BBISBICHUC
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0o.ru/7f41837c
YelnoBeKa
BemecTBa 1 xuMu4eckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bognopon. Ilonsarue o kucnorax 8 1 bubnuoreka [IOK
' M COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIaCChl bu6mmorexa [IOK
24 . 11 1 1
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3jaeMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

bubmuorexa [JOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHUYECKas CBS3b.
3.2 OKHUCIUTEILHO 8 buGnnorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

Kosun4vecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/ P Kontpoabsnble | IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6m1ast xapakTepruCTUKa XUMUUECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpymmel. ["amorens: https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa [JOK
' PYIHBL ’ P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmoreia HOK
' . PYHIIRL poa https://m.edso0o.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6mmoreka [IOK
3.1 Obmpme cBofiCTBa METAIIOB 4 https://m.edso0o.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxueie MeTaisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 BentectBa 1 Marepualibl B KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponp XUMHUM B )KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHKS B XUMHUHU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
s . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3JI€MEHTHI. 3HAKU 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bubmuoreka [JOK
10 Xumuueckas opmyna. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
11
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COSIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTra. MoJib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa LHOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMUuecKux peakiui
18 (coe I/IHqﬁ):HI/ISIH a3JI0KCHHS e bubmorexa [JOK
! P : https://m.eds00.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa HOK
1 AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 Konrponsnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecsk razos. Coctas bubnmnoreka [JOK



https://m.edsoo.ru/ff0d2eae
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BO3ayXa. KHCJ’IOpO,Z[ — JJICMECHT U
IIPOCTOC BEHIECTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, BH6J_IH0TeKa LIOK
roperie). TIoHsTHE 06 OKCILIAX https://m.edsoo.ru/ff0d4614
Crioco0bI mostydeHust KHCI0poa B

23 7a00paTOpPUX U IPOMBIIIUIEHHOCTH. bubmmorexa LIOK
i https://m.edsoo.ru/ff0d497a

pUMEHEHHE KHCIOpoaa
TennoBoit 3¢ ekt XuMuIecKoi

24 peakuuu, MOHATUE O TEPMOXUMHUUYECKOM bubnuoreka [IOK
YpaBHEHUH, IK30- U SIHAOTEPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 bubmmorexa [JOK

peOTEpae https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padora Ne 3 o Teme Eub OK

26 «Ilonmydenne u coOupaHue KUCIopoaa, nommoreka L{

. https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €r0 CBOHCTBY

97 Bonopon — anemeHT u nmpocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo

28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [TonsiTHE O KUCHOTAX U COJAX bubmmorexa [JOK

https://m.edso0.ru/ff0d50d2

30 CriocoO0bI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0

31 [Tpaktuyeckas padora Ne 4 o Teme bubnnorexa [JOK

«[Tomyuenue u cobupanue BoJ10poJia,

https://m.edsoo.ru/ff0d4f42
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HN3YUCHHUEC €TO CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4YeCTBa

33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmorexa LHOK

= . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BbEMY
Breraucnenns 005EMOB Ta3oB 10

34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P . peaxt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B

35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [lonsTe 00 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachilieHHbIS

37 u HeHaCBIpeHHblg acTBOphl. MaccoBast bubmorexa [JOK

B P PEL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o reme

38 «[IpuroTtoBiieHHE PACTBOPOB C bubnuoteka [JOK
onpeaeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas pabota Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIs, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenne 1 XuMHUYECKHE CBOMCTBA

bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: cOCTaB, Ki1accupuxaus, bubmmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yecKkue CBOWCTBA bubmumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnnoreka HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoé(iblj 0T )eHI/I}I XHMHI{Z(I:)KHe bubmorexa LHOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pernenue
47 JKCIIEPUMEHTAJBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnoreka [JOK
HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
B t https://m.edso00.ru/00ad9ch2
Konrtpomnsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAHUUECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[TepBbIe MOMBITKU KIACCUPUKAITUU
51 XUMUYECKUX AiieMeHTOB. [loHsATHE 0 brbmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
[Tepuoauueckuii 3aK0H U
bu6mmoreka [IOK
52 [Teproauueckas cucteMa XUMHYECKUX

anemenToB 1. 1. Menneneepa

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 ITe
PHOZBL, TPYTHIBL, TOATPYTHIN https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnunoreka HOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwue [leprogudeckoro 3akoHa Jjs
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnuorexa [JOK
MenneneeB — yu€HbIi, IEAror u https://m.edsoo.ru/00ada96e
rpakIaHUH
PesepsHeIi ypok. O000IIEHHE U
58 CI/ICTEMaTI/BZp U 3HaHI/II;Iu / bubmorexa [TOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas pabota
KonTponbnas padora Ne4 no teme
59 «Ctpoenne atoMa. XUMHYECKas CBI3b)» bubmorexa HOK
p . ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnmuotexa [JOK
60
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 Honna ecKas CBSI3
HHAAT XIMIICCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XUMUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOsIpHAS XUMUYECKas bubmuotexa [JOK
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CBSI3b
bubmuoreka [JOK
64 Crenens okucenus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
bubmuoreka [JOK
66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
PesepBHElil ypok. O0001IIEHHE U
67 CI/ICTEM&TI/IBZP 1501 3HaHI/IP"IIlI 10 TEME 1 bubnmorexa LHOK
1t https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aToMa. XUMHUUYECKas CBS3h)»
68 Pesepsublit ypok. O60011ieHME 1 1 bubnnorexa [JOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoasbnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Ilepnonrueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX IEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no treme

5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaxTophl, BAUSIOUINE HA CKOPOCTh 1

XUMHYECKOH PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTHYECKOMN
10 nccorranuu. CHILHBIE U cl1a0ble bubmmorexa [IOK
A HHATHIH. https://m.edso0o.ru/00adcd68
3IEKTPOJIUTHI
11 Mounuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
M peak https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEJACTaBICHUN bubmorexa [IOK
pUH https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubmorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLHAIITT
14 IlonsTue o ruapoanse coje bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue skciepuMeEHTATLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX))
OO01ast XapakKTePUCTHUKA TaJIOT€HOB.
18 XI/II:fI/IquKIz/Ie CBEﬁCTBa Ha IpUMeEpE bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bub6nuorexa [IOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYy4YCHHUC,
IIPUMEHCHUC

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

[IpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «[TonyuyeHne COISIHOM KUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
u3yueHue e€ CBONCTBY
Brruuciienus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUN, €CIIH OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI bubnnoreka [JOK
B IIpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo1, CTpOEHHUE, bubnmnorexa [JOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcnppl cepbl. CepHas KMCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIIUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
cepsl
97 Brruucienne MaccoBoit 101 BbIXO/a bubmuorexa [JOK
MIPOAYKTa pPeaKkuu https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA SIIEMEHTOB bub6nuorexa [IOK
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V A-rpynibl. A30T, paclipoCTpaHECHHE
B IIpHUpoe, Gu3nyecKue u
XMMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3n4ecKue u

bubmuorexa [JOK

29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U
’ v https://m.edsoo.ru/00adf004
MIPUMEHECHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[Tomy4yeHre aMMuaKka, U3y4eHUE ero bubmorexa LHOK
) s https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIoTa, €€ (GU3NIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH
aAMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 oOpeHmil. XUMHUYIECKOe bubmmorexa [JOK
yAoop ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((l))Ta q)q)lf3n(tle)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MOJyUCHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBE MUHEPAIbHBIX YI00pEHUH. bubnunorexa [JOK
3arpsi3HEHUE MPUPOIHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 npH I(: e g)mniecxll)/le Y XUMHYECKUE bubmmorexa LIOK

PUPOZE, https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yriaepona, ux pusnveckue u bubnmoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTHYecKHe POOIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VYronbpHas KUCIIOTa U €€ COTN bubmoreia OK
https://m.edso0.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 KpeMuunii 1 ero coeiuHeHUs Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnmnorexa [JOK
«BakHeuIme HeMeTaJUTbl U UX https://m.edso0.ru/00ae0bf2
COCIMHECHH S
KonTponbnas pabota Ne3 mo Teme

42 «BaxxkHenme HeMeTalIbl U UX bubmorexa [JOK

https://m.edso0.ru/00ae0e18
COCIMHECHH S
OO61mas xapakTepruCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJLJIOB.

43 Merannudueckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKasi KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB

42 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DAEKTPOXUMHUECKUN Psift

https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

HaprI}KGHI/Iﬁ MCTAJJIOB

OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CruiaBel. BeiyuciieHus mno

bubmuorexa [JOK

4 .
> YPABHCHHAM XHMITICCKHUX PEaKitii, https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 [TonsaTHE O KOPPO3UM METAIUIOB buGnnorexa LIOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[Hernoumsie meramel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b?2
49 [lenoyno3eMenbHbIE METAIbI — bubimmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxxuelmnme coenMHEHNS KAJIbIUS bubmmorexa [TOK
g H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHHUsI https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKECcTKOCTE BOIBI U METOIEI €6 bubmmorexa [TOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A i
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bu6mmoreka [IOK
(1) u xxeme3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTeEMaTU3 AU
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«BaxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
50 pearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0OJa MPOIYKTA
peakuuu
61 O0600611eHre U cucTeMaTH3amus
3HAaHUU
KonTponbnas padota Ne4 no teme
62 «BaxHeinme MeTaIbl U UX
COETUHEHUS
63 BemecTBa u maTepuaisl B bubnmuotexa [JOK
ITOBCETHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHue bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHnn bub6nuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O6o0111eHNE U bub6nuorexa [IOK
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CHUCTCMAaTHU3alusia 3HAHUM

https://m.edsoo.ru/00ae0d0a

67 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka [JOK
cucTreMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa30oBaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHUYCCKUC ITOHATH)

11

pacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHSATHM: aToM, MOJIEKYIa,
XUMUYECKUH 3JIEMEHT, NPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMEChH
(omHOpOJHAS M HEOJAHOPOAHAS), BAJIEGHTHOCTb, OTHOCUTENIbHAS aTOMHAas
U MOJICKYJIsIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JOJS XUMHYECKOIO 3JEMEHTa B COEAMHEHHUH, MOJISIPHBIN
00BbEM, XHMMHYECKash peaklus, KiacCuuKalus peakuuil: peaxkiuu
COCJIMHEHUS, PEaKLUU pa3IoKEHUs, pEeaKluu 3aMelleHus, peakuuu
oOMeHa, 5K30- U DJHAOTEPMHUYECKHE pEaKLUHu, TemaoBoil »PpPexT
peakuuu, pacTBOp, MaccoBas Jojisl  BemlectBa  (TPOLIEHTHAs

KOHHCHTpaHI/Iﬂ) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATUHA U

MMPUMCHATDH OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

1.3

HCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY [UISI COCTaBJi€HHSI (HopMyll

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

14

PaCKpbIBATb CMBICJI 3dKOHOB COXPAaHCHUS MACCHI BCUICCTB, IOCTOSAHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOTaipo

1.5

OonpeaAcCIAThL BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHYECKHE peakluu (M0 YHUCIy M COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCJIATE OTHOCHUTCIBHYIO MOJICKYJEIDHYIO U MOJIIPHYIO MacCChl

BC€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEeHTa 1o (dopmyre




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC

1.10

MNPpUMCHATH C€CTCCTBCHHOHAYYHBIC MCTO/JblI ITO3HAHUA — Ha6JHOI[eHI/IC,

U3MEepeHne, MOITUPOBAaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBI )

ITo Teme: «Baxuelmme MMpEACTABUTCIIN HCOPraHUYCCKUX BEIIECCTB»

2.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: OKCHJ, KHCJIOTa,

OCHOBAHHE, COJIb

2.2

ONpEAEATh IPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapaKTCPpHU30BaATb (OHI/ICBIBaTB) O6H_II/Ie XHUMHYECKHE CBOMCTBA BCIICCTB
Pa3INYHBIX KJIaCCOB, MoATBECPIKAAA OITMCaHUuEC npumMepamMun

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOIMCTBaA BCIICCTB B 3aBUCHUMOCTH oT Hnux
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh ~ MpaBHJIaM  MOJB30BaHHMS ~ XMMHYECKOM  TOCylAod U
1abopaTOpHBIM O0OpPYZOBaHUEM, a TakKe IMpaBuUjiaM OOpalIeHHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSMH TIO BBIMOIHEHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO MNOJTYYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEHIECTB (BOAOPOJAa M KHCIOpPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBaTh U TMPOBOAWTh  XUMHYECKHE  OKCIIEPHUMEHTHI  TI0
pacro3HaBaHUIO PAcTBOPOB IIEJOYEH U  KHUCIOT C  IOMOIIBIO

MH/IUKATOPOB (JIakKMycC, (eHOIPTaTCHH, METUIIOPAHXK U JAPYyTHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

ITo Teme: «llepuogmueckuin 3akoH u Ilepuommnueckas cucrema
xumudeckux snemeHtoB J[. WM. MengaeneeBa. CTpoeHue aTroMoB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHBIC pCakuumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHH: sIpO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTroMHas opOuTanb, paguyc aToma,
XUMHUYCCKasd CBA3b, IMOJApHAA U HCUOJSPHASA KOBAJICHTHASA CBA3b,
IIEKTPOOTPHULIATEIBHOCTD, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTEIICHb

OKUCJICHUA




3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OMHCHIBATh M XapakTepu3oBaTh Tabmmunyio ¢opmy Ilepuomuueckoit
CUCTeMbl XHMHUYECKUX JJIEMEHTOB: pa3linyaTh IMOHATHS «TJaBHas
noarpymnmna (Arpynna)» u «nodounas noarpynna (brpynna)», «mansie»

U «OOJBIINEY IEPUOAbI

3.4

packpsiBaTh cmbici Ilepuoanueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTU CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOKCHUSA B HepHOHHq€CKOﬁ CHCTEMCE

3.5

COOTHOCUTH  O00O3HA4YeHUs, KOTOpbIE  HMEITCA B  TaliuIe
«Ilepnoguueckas cucreMa xuMudeckux siaemMeHToB .M. Menneneesa»
C YHCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sapa, O0OINee 4YUCIO JJICKTPOHOB H

pacnpCaciICHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPEACIIATh CTCIICHDb OKHUCIICHUA 9JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OIIpCACIIATh BHU XUMHYECKOH CBS3H (KOBaJICHTHaH u I/IOHHaH) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKast pCaKkuus»

11

pacKpbIBaTb CMBICII OCHOBHBIX XHMUYECKUX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEINEKTPOJIUTHI, DIEKTPOJUTHUECKAs JIUCCOLMALINS,
peakIMM HOHHOIO OOMEHa, KaTaliu3aTrop, XUMHUYECKOe paBHOBECHE,
oOpaTtumble 51 HeoOpaTHMble peakuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIIHBIE peaxkuumy, OKUCJIUTEND,
BOCCTAHOBUTEINIb, OKHCIEHHME M  BOCCTaHOBJIEHHE, AJJIOTPOIMS,
aMpOTepHOCTh,  XMMHYECKas  CBiI3b  (KOBaJeHTHas,  HOHHasd,
METaJUIN4ecKast), KpUCTAJUIMYecKass pemeTKka, CIUIaBbl, CKOpPOCThb

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MMOHATHIL H

IMPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ




13

COCTaBJISITh YPAaBHEHUS SJEKTPOJMTHUUECKOW JUCCOLUMALUU KHUCIIOT,
miesioue M Cojiei, MOJIHbIE W COKpAalIEHHBbIE YypaBHEHUS peaKIHii

WOHHOI0 00OMeHa

14

PacCKpbeIBaTb CYHIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKm/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeramel m ux COCANHCHUA» U «MeTamiel U HUX

COCOAUHCHUA

2.1

XapakTepru30oBaTh (OMUCHIBATh) OOIIME U CIEHU(PUUIECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEILECTB, MOJTBEpXk/Aas OINUCAHHE
IIpUMEpaMU MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPABHCHUS peaxunﬁ, MOATBCPKAAIOIMIUX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUSA XHUMHUYCCKHX npeBpameHI/Iﬁ B Ppa3JIMYHbIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJaM  MOJb30BAaHUS  XUMHUYECKOW TMOCYHOM U
1abopaTopHBIM 000pPYAOBaHHEM, a TaKXKe MpaBWIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMH [0 BBIIOJHEHUIO
1ab0paTOPHBIX XUMHUYECKHX ONBITOB MO TMONTYYEHHI0 M COOUPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIIEKUCIIOro ra3a)

2.5

HpOBOI[I/ITI) pCaKHI/II/I, HOI[TBCp)KI[aIOHII/Ie Ka‘IGCTBCHHBII\/'I COCTaB
pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpPOMUT,
noaua, kKapOonar, docdar, cuaukar, cyiabdar, THAPOKCHIWOHBI,
KaTHOHBl aMMOHHUS, MOHBI M3YyUYEHHBIX METAJJIOB, MPUCYTCTBYIOUINE B

BOOHBIX paCcTBOpax HECOPTaHNMYCCKUX BCIICCTB

ITo Teme: «XuMuUs 1 OKpy>Karomas cpear»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuueckux nonsatuil: IIJIK Bemectsa;

KOppO3Usl METAIIJIOB

3.2

NPUMEHSTh OCHOBHBIC OMNEPALUUA MBICIUTEIHHOU JEATEIbHOCTH —
aHaJgu3 MW CHHTE3, CpaBHEHHE, O0O0OOIeHNe, CHUCTEeMAaTH3aIluIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>'I — HJIA I/I3y‘-IeHI/IH CBOI>’ICTB

BC€IICCTB MW XHMHYCCKUX peaKHHﬁ; €CTCCTBCHHOHAYYHBIC MCETOAbI




IIO3HAHUA — HaGJIIO,Z[GHI/Ie, HU3MCPCHUC, MOACIINPOBAHUC, SKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Posib XMMUM B KU3HU YeJIOBEKa. XMMHS B CUCTEMe HaykK. Tena

U BemiecTBa. OU3NYSCKUE CBOMCTBA BEIICCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

ITousarue o MCTOJaX IIO3HAaHHUA B XUMMHH. Yucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciICHus cMmecen

13

ATOMBEI H© MOJICKYIJIBI. Xumudeckrue djieMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

Xumnueckasi Gopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENIBbHAsA aToMHas Macca. OTHOCUTENbHAS

MOJICKYJIApHas Macca. MaccoBas m0JIs1 XUMHYISCKOIr'0 3JIEMECHTA B COCJUHCHHUU

1.5

KomnuectBo BemectBa. Moisb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIAa CTPYKTYpPHBIX €JMHMII BellecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

1.6

duszndeckrue U XUMUYECKHE SBICHUSI. XHUMHUUYCCKas peakuusa u e€ IMPU3HAKH.
3akoH COXpPAaHCHUA MaCChl BCHICCTB. XUMHUYeCKHe YpaBHCHUH. KJ'IaCCI/ICI)I/IKaI_[I/IH

XUMUYECKHUX peakinii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMUMHYECKOW MOCYJIOM, C MpaBHIaAMU
pabotel B gjaGopaTopuu U npuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0OpynOBaHWEM, W3YYCHHE U OINWCaHWe (U3MYECKHX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOM0AeHHEe (HU3NUeCKUX (TUIaBJIIEHUE BOCKA, TasHUE
Jb/la, pacTUpaHWE caxapa B CTyNKe, KHUIICHWE W KOHJEHCAIWsS BOIBI) H
XUMUYECKHX  (TOpeHHE  CBEYH, TMPOKAIMBAHME  MEIHOW  IMPOBOJOKH,
B3aUMOJICICTBHE MeJla C KHCJIOTOW) SIBJICHWUH, HAOMIOIEHUEe W OIHMCAHHE
NPU3HAKOB  MPOTEKaHUs XMUMHUYECKUX peakuuii  (pa3lokeHHe  caxapa,
B3aWMO/ICHCTBHE CEPHOU KHUCIOTHI C XJIOPUIOM OapHs, pa3ioKeHHE THIPOKCHIA
menu(ll) mpu HarpeBanuu, B3auMoieiicTBre jxene3a ¢ pacrBopom coiu meau(ll),
H3y4deHue Croco00B pa3jesieHuss cMeceil (C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BHIMIAPUBAHUE,  TUCTWUISAIUS,  XpomaTorpadus), TMpPOBEACHHE  OYUCTKHU

MOBApEHHOM CoM, HAOMIOJEHHE W OMHMCAHHUE PE3YJbTAaTOB NMPOBEACHUS OIBITA,




WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JIaHUE MOJEIEH MOJIEKYJ

(IIapocTepKHEBHIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopoxg — simeMeHT U mpocToe
BeIIecTBO. HaxoskneHue Kuciopoaa B TIpupojne, (pu3uveckrne W XUMHUICCKUE
cBorictBa (peakiuu ropenus). Okcuapl. [Ipumenenune kuciopona. CrocoObl
MOJIYYeHHUS] KHUCJIOpoJia B JIA0OpaTOpuud W MPOMBINUIEHHOCTU. Kpyroropor

Kucaopoja B mpupojie. O30H — aIoTporHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3 hekT XMMHUUECKON peakuu, TePMOXUMUYECKUE YPABHEHUS, 9K30- U
IHAOTEpPMUYECKUE peakuuu. TOIuIMBO: Yrojib U MeTaH. 3arps3HEHUE BO3]yXa,

YCUJIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

2.3

Bonopon — sneMeHT u mpocrtoe BemiecTBO. HaxokneHue Bopopozia B NMPHUPOJE,
du3nyecKre U XUMHUECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI morydeHusi. Kucnorst

H COJIM

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®duznyeckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopsl. Hacblennsie
U HEHaCBIILIEHHbIE pacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje. MaccoBast 107
BEUIECTBA B pacTBOpe. XHUMHUYECKHE CcBoMCTBa BOAbl. OcHoBaHus. Poib
pacTBOpPOB B MpPUPOAE M B KU3HU yesnoBeka. KpyroBopoT Bojabl B INpUPOJE.

3ar PA3SHCHUC TPUPOAHBIX BOM. OxpaHa " OUYHUCTKA NPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranuyeckux coeaunenuid. Oxcuasl. Krnaccuduxarms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpazyromue. Homenknatypa okcugoB. Dusmdeckne U XUMHYECKUE

CBoOMCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukamus ocHOBaHU: MIENOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkiarypa ocHoBaHuii. PU3NYECKUE U XUMHYECKHE CBOWCTBA OCHOBAHHUIA.

[Tonydyenne ocHOBaHMI

2.8

Kucnotel. Knaccudpukauus kucnor. Homenknatypa kucnor. ®dusnueckue u
XUMHYECKHE cBoiicTBa KuHcIOT. Psan aktuBHoctH MeTaminoB H.H. bekerosa.

[Tomyyenue kucnot

2.9

Comu. Homenknatypa coned. dusznueckne M XHUMHUYECKHE CBOWCTBA COJICH.

IToy4yenue conen

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,HI/IHGHI/Iﬁ

2.11

XHUMUYECKUMN SKCIICPUMCHT: KaUCCTBCHHOC OMPCACIICHUC COACPIKAHUA KHUCIIOPpOJaa




B BO3/yXe, IMONy4YeHHE, COOMpaHMEe, paclo3HaBaHME M H3YyYEHHE CBOMCTB
KHUCIIOpOJia, HAOJI0/IeHNEe B3aMMOJCHCTBHS BEIIECTB C KUCIOPOJIOM M YCIOBHS
BO3HMKHOBEHUS U MIPEKpalleHus TopeHus (moxapa), 03HaKOMJIeHHE ¢ o0pa3amMu
OKCHJIOB U OIKMCAaHWE UX CBOMCTB, MOJY4Y€HHE, COOMpaHHE, PAacllO3HABaHUE U
U3Y4YEHHUE CBOWCTB BOJIOpOJAA (FOpEHUE), B3aUMOJAECHCTBUE BOJOPO/A C OKCHUIOM
meau(ll) (Bo3MOKHO HCIIONB30BaHUE BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3IloB
BEIIECTB KOJUYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUS
BEUIECTB C pa3IMYHOM pacTBOPUMOCTHbIO, IIPUTOTOBJIEHUE PAcTBOPOB C
onpeAc€HHON MacCOBOM J0JIEM pacTBOPEHHOTO BEILIESCTBA, B3aUMOJICHCTBUE
BOABl C MeTajuylaMd (HAaTpueM M KajiblueM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), OIMpEICIEHUE PACTBOPOB KHUCIOT M MIEIOYEeH C MOMOIIbIO
MHJMKATOPOB, HCCIENOBAaHUE OOPA3L0OB HEOPraHMYECKUX BELIECTB PA3JIUYHBIX
KJIACCOB, HAOIO/IEHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B PAaCTBOpaxX KHUCIOT U
niesoue, u3ydeHue B3aumozeiicTBus okcunga meau(ll) ¢ pactBopom cepHoit
KHUCIIOTBI, KHCIOT C MeTaJUlaMH, peakuil HeWTpanu3aluu, MOTy4yeHUue
HEPAaCTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOIO MeTajljia IPyTuM U3 pacTBopa
COJNIM, pEIlEHHWE SKCIEPUMEHTAIBHBIX 3adad Mo TeMe «Baxueimme Kiacchl

HCOPTaHNYCCKUX COGHHHCHHﬁ)}

Ilepnonnueckuit 3akoH u [lepuonnueckas cuctemMa XMMU4ECKUX 351eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMoB. XuMudeckas cBsi3b. OKHCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITUN

3.1

[TepBble MONBITKN KJIAaCCU(PUKALUN XUMUYECKUX 37eMeHTOB. [loHsTHE 0 rpynmax
CXO/IHBIX 3JIEMEHTOB (ILEJIOYHBIE U ULIETOYHO3EMENIbHbIE METAJJIbl, T'aJOTeHBI,
WHEPTHbIE Ta3bl). OJIEMEHTHI, KOTOpble 0O0pa3yloT aM(OTEpHbIE OKCHIbI U

THUAPOKCUBL

3.2

Ilepuoanueckuii 3axoH. [lepronnueckas cucrema XUMUYECKUX d1eMeHTOoB [I.M.
MenneneeBa. Koporkonepuonnas u mvHHonepuoaHas Gopmsl [lepuoanueckoit
cucrembl xumudeckux sneMeHToB .M. Menpneneesa. Ilepuoabl u Tpynisbl.
DU3NYECKUH CMBICI TOPSAKOBOIO HOMEpa, HOMEpPOB TMepuofa U TPYIIIbI

9JICMCHTAa

3.3

Crpoenune aromoB. CocrtaB aroMHbIX saep. M3oromel. Onexktponsl. CTpoeHue
JNEKTPOHHBIX  000J0YeK AaToMOB mepBbIX 20 XHMHUYECKHX DJIEMEHTOB
Ilepnonnueckonn cucremsl .M. MenneneeBa. XapakTepuCTHKa XMMHYECKOIO

3JIEMEHTA 1O ero nojoxxeHuto B [lepuoauueckoit cucteme [I.1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paJuyCa aTrToMOB XUMHUYCCKUX SJICMCHTOB,




METAUIMYECKUX M HEMETAUIMYECKMX CBOMCTB 1O TpynnaM M IEepUodaM.
3nauenue llepuogmueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XMMUYECKUX
AJIEMEHTOB IS pa3BuUTUs Hayku W npaktuku. [[.W. MenpeneeB — y4€HbId U

I'pa)XKaaHHUH

3.5

Xumuyeckasi cBsa3b. KoBasieHTHass (moyisipHasi M HENOJSIpHAs))  CBSI3b.

3H€KTpOOTpI/IL[aTeJIBHOCTb XUMHYECKHX 3JIEMEHTOB. IoHHAas CBI3b

3.6

Crenecup okucieHud. OKUCIHTCILHOBOCCTAHOBUTCIILHBIC pCaKknuu. Hpoueccm

OKHCJICHMSA B BOCcCTaHOBIEHMA. OKUCINUTEIN H BOCCTAHOBUTEIIN

3.7

XHUMUYECKUHN 9KCIICPUMCHT:. H3YUCHUC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJIJIOB, B3aUMOICHCTBIC THAPOKCHAa HHHKa C pPacTBOpaMM KHUCJIOT U
meﬂoqeﬁ, IMPOBCACHUC OIIbITOB, WJUIIOCTPUPYIOIIHUX HNPHUMEPBI OKUCIUTCIIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpeHUE, peakliuy pa3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

BemiecTBo 1 XuMHuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepuoanueckuii 3akoH. Ilepuoandeckas cucreMa XuMH4ecKux anemeHtos [.M.
MengeneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX TMEPUOJOB, KalMs, KalblUsl MU UX
COCMHEHUN B COOTBETCTBHHM C IIOJOKEHUEM »3yeMeHTOB B Ilepuoanueckoit

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHue BemiecTBa: BHJBl XUMHUYECKOW CBA3H. THIBI KPUCTAJUIMYECKHX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BUJa XUMHUYECKOH cBsa3u. Kiaccupukanmus M HOMEHKIAaTypa HEOPraHHYeCKUX
BEIIECTB (MEXIyHapoaHas W TpHUBHAJIbHAsA). XUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCA K  Pa3IM4HBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYecKuX peakiuil Mo pa3M4yHbIM MPU3HAKaM (110 YUCIY U
COCTaBy YYacTBYIOUIMX B PEAKIHMU BEIIECTB, MO TeIIoBOMY 3(QeKTy, Mo
M3MEHEHHUIO CTENeHEeH OKHUCIEHHUS XUMUYECKUX 3JIEMEHTOB, 0 00paTUMOCTH, 110
Y4acTHUIO KaTaju3aropa). JK30- U 3HAO0TEPMUUECKHE PEAKLIUU, TEPMOXUMHUECKUE

ypaBHeHUs. [IoHITHE O CKOPOCTH XMMUYECKON peaKuu

1.4

[Tonsitue 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX peaknusx. [loHsTtue o




TOMOI'CHHBIX U T'CTCPOICHHBIX PCAKIUAX. IlousiTHE O XMMHYECKOM paBHOBCCHUMU.
(DaKTOpBI, BJIIMAIOIIUE Ha CKOPOCTH XHUMHYECKOH p€akuuu M IIO0JIOKCHHE

XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocTaBiieHHE€  ypaBHEHUU
OKHMCJIUTENIBHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA €  HMCIOJIb30BAaHUEM  METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPONUTUYECKON IUCCOLMALMH. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL.
Karuonbl, annonsl. MexaHu3M AMCCOLMAIMM BEUIECTB C PA3IMYHBIMU BUIAMU
xumudeckor cBsizu. CremneHs aucconuanuu. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.
Peakiiuu woHHOro oOMeHa. YCIOBUS MPOTEKAHHS PEaKlUid MOHHOTO OOMEHa,
MOJIHBIE U COKpAILEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBOHCTBAa KHUCIOT,
OCHOBaHMUW MW COJIeH B CBETE€ TMPEACTaBICHUNA 00 BJICKTPOJIUTUYECKOU

Jucconuanuu. KadgecTBeHHEBIE pC€aKluu Ha HOHLI. ITonstue o TUApPOJInU3C coJieit

1.7

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMIICHHE C MOJCNSMH KPHCTAJUIMYEeCKUX
pPEIIETOK HEOPraHWYECKHX BEIICCTB — METAUIOB W HEMeTauioB (Tpadura M
ajiMasa), CJIOXKHBIX BEIIECTB (XJOpHJa HATpUA); HCCIEIOBaHHE 3aBUCUMOCTH
CKOPOCTHM XMMHYECKOM peakluu OT BO3JEHCTBUS pa3INYHbIX (aKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMAINN  KUCIIOT, INeJoYed M coled  (BO3MOXHO  HCIIOJIb30BaHHE
BUJEOMATEPHUAJIOB); TPOBEJIEHHE  ONBITOB, WIIIOCTPUPYIOIIUX  MPHU3HAKH
IPOTEKaHUsl pPeaKklHil MOHHOro oOMeHa (0Opa3oBaHUE OCa/Ka, BbIIEIEHHUE rasa,
o0Opa3oBaHUe BOJIbI); OMNBITOB, HWUIIOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEAKIUi (FOpeHHe, PEeaKkIUH pa3joKeHUs, COCIAUHEHUs);
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX PEaKIHi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramier 1 ux COCINMHCHUA

2.1

OO6mass  xapakTepucTuka TamoreHoB. (OCOOEHHOCTH CTPOEHUS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (u3nYeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHYECKHE CBOWCTBA HAa MpUMEpPE  XJopa
(B3aMMOJIEHCTBIE C MeTalylaMM, HEeMeTaJlJIaMH, IIeJo4aMu). XJIOPOBOJOPO.
ConsiHasg KUCIO0Ta, XMMUYECKHE CBOMCTBA, MOJydeHHE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpPraHM3M 4YelloBeKa. BakHeWue XJIOpuipl U UX

HaxO0XXJICHHE B MPUPOJIC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS




aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne M (pu3MUecKue CBOICTBA
NPOCTHIX BEIECTB — KUCIOPO/Ia U Cepbl. AJUIOTPOITHbIC MOIU(PUKAIIIH KHCIOPOAa
U cepbl. XUMHUYECKHUe CBOMCTBa cepbl. CepoBOIOpO, CTpoeHHE, (PU3NUYECKUE H
XUMHYECKHE CBOCTBAa. OKCHIBI Cepbl KaK MPEJACTABUTEIN KUCIOTHBIX OKCHIIOB.
CepHas kuciora, ¢uU3MUECKHE W XUMHYECKHE CBOHCTBa (00mHMe Kak
NpeJCTaBUTENsl KJlacca KUCIOT M crnenupudeckne). XUMUYECKHE pEaKIuH,
JeKallue B OCHOBE MNPOMBIIUICHHOTO Ccroco0a IOJyueHUs] CEpHOM KHUCIOTHI.
[Tpumenenne. Conu CepHON KHUCIOTHI, KAUECTBEHHAs PEaKiusl Ha CyJb(}aT-HOH.
Haxoxxnenue cepbl U €€ COCOUHEHHWH B TPUpPOJE. XUMHUECKOE 3arpsi3HEHHE
OKpYKalomed Cpeapl COSAMHEHUSIMH Cepbl (KHUCIOTHBIE IIOKIH, 3arpsi3HEHHE

BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

2.3

OOmas xapakrepuctuka 3jeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKHUCIECHUs. A30T, pacIpOCTpaHEHUE B IPUPOJE,
dbusnueckue U XxuMHYeckue cBoiictBa. KpyroBopot azora B mpupojae. AMMHAK,
ero ¢u3nveckue W XMUMHUYECKHE CBOMCTBA, MoiydeHne W mnpumeHeHune. Conn
aMMOHHUSI, UX (PU3MYECKUE U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBenHas
peakiysi Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ moiydyeHue, (pu3ndeckue u
XUMHUYECKHe CBOWCTBa (OOIIMe Kak TMpeJICTaBUTEeNs Kjacca KHUCIOT H
crnenuduueckue). Mcmonp3oBaHNe HUTPATOB M COJEH aMMOHHS B KayeCTBE
MHUHEpaJIbHBIX y1oOpeHui. XHMMUYecKoe 3arps3HeHHe OKpyXarolel cpelsl
COCIMHEHUSIMU a30Ta (KHUCJIOTHBIE JOKJHW, 3arps3HEHHE BO3]yXa, MOYBBl U

BOJI0OEMOB)

2.4

®ocdop, amnorponHsle Mogudpukanuu ¢ocpopa, GU3NUECKHE U XUMHUYECKHUE
corictBa. Oxcun dochopa(V) u  dochopnas xkucimora, ¢GuU3HUECKUEe U
XMMHUYECKHE CBOMCTBa, mnosydyeHue. Mcnons3oBaHue QochaToB B KauecTBe

MUHEPATBHBIX YA0OpEHUI

2.5

OO6mass xapakrtepuctuka 3i1eMeHTOB |VA-rpynmsl. OcoO€HHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHble CTENEHH OKHUCICHUSA.  YTJIEepol,  aUIOTPOIHbIE
MOTU(UKAIMHA, PACIPOCTPAHEHHWE B TPUPOJAC, (PHUINUECKHE H XHUMHUYECKHE
cBoiicTBa. Axcop6uus. Kpyrosopor yrinepona B npupojie. OKCuabl yriaepoaa, ux
du3nveckne W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIE OPTaHU3MBL,
NOJydeHHEe U TPUMEHEHHE. DKOJOTHYecKHe MpoOIeMbl, CBA3aHHBIE C OKCHIIOM
yraepona(lV); rumore3a r1700ambHOTO TMOTEIUICHUS KIWMMAaTa;, IMapHUKOBBIN
addekt. YronbHas KUCIOTa U €€ CONu, UX (PU3MUeCKHe U XUMUYECKHE CBOICTBA,

nojlyueHue M mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.




Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CETLCKOM

X03sHCcTBE

2.6

[lepBoHavanbHBIC TOHATHS OO0 OPraHUYECKHX BEIIECTBAaX KaK O COSIUHEHHUSX
yriaepojna (MeTaH, 93TaH, OSTWUJICH, AaleTWJIEH, 3TaHOJ, TJIMIEPUH, YKCYCHas
kuciora). VX cocraB m xummueckoe crpoeHue. I[loHsATHE O OMONIOTHYECKH
BA)KHBIX BEILECTBAX: )KUpax, O€lKax, yriaeBojax — U UX POJIM B JKU3HU YEJIOBEKA.

MaTepI/IaJ'IBHOC CAUHCTBO OPraHUYCCKUX U HCOPTaHUYCCKUX COC,I[I/IHGHI/II\/'I

2.7

KpemHuuii, ero ¢pusndeckne U XMMUYECKHAE CBOMCTBA, MOIYYCHUE U TIPUMCHEHHUE.
Coenunenuss kpemHus B npupoge. OOmwMe mnpeacraBieHus o0 OKCUJE
kpemuus(1V) u xkpemHueBoit kucinote. CHIMKaThl, UX UCHOIb30BaHUE B OBITY,
MEIWIIMHE, TPOMBINUICHHOCTH. BakHEHIWEe CTPOUTENbHBIE MaTepUalbl:
KepaMHKa, CTEeKJIO, IIeMEHT, OeTOoH, jkeie300eToH. [IpobieMbr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHYECKUH DKCIEPUMEHT: HW3ydeHHe O0O0pa3loB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISIHOM KHUCIIOTBI, NPOBEJCHHE KadeCTBEHHBIX PpEaKIUi Ha XJIOpH.I-
WOHBI ¥ HAONIONEHHE TPU3HAKOB MX MPOTEKAHMs, OIBITHI, OTPAKAIOIINE
¢u3nueckne U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCTIOJIB30BaHUE BHJICOMATEPHAJIOB); O3HAKOMIIEHHE C 00pas3laMu XJIOPHIOB
(raloreHuI0B); O3HAKOMJICHME C o0pa3llaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXHO  HMCIIOJIb30BaHHWE  BUJEOMATEPHANIOB); HAONIOJACHHE  IpoIecca
oOyriIMBaHUs caxapa NOJ| JeHCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI;
U3Y4YE€HHE XUMHUYECKHX CBOMCTB pa30aBJICHHON CEpPHON KHCJIOTHI, MPOBEIECHUE
KayeCTBEHHOM peakuuu Ha cyabpaT-uOH M HaOMIOJeHHe Npu3HaKa eé
MPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOMCTBaMH a3oTa, (ocdopa U ux
COeMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHAIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX ynoOpeHuil; moiaydyeHue, cooupanue, paclo3HaBaHue U U3y4eHHE
CBOWCTB aMMHaKa; IMPOBEJCHHE KAYECTBEHHBIX PEaKIii Ha WOH aMMOHHS |
dochaT-noH W U3yuyeHHE TPU3HAKOB HUX TPOTEKAHUS, B3aUMOJIEHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeNbl0 (BO3MOXKHO HCIIOJNIb30BaHUE
BUEOMATEPHUAJIOB); H3yUeHHE MoOJelell KPUCTALIMYECKUX PpeIIETOK aiamasa,
rpaduta, ¢yanepeHa; 03HAKOMIIGHHE C TMPOIECCOM aacopOIHMH pacTBOPEHHBIX
BEIIECTB AKTHMBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasza; IOJIyYeHHE,
cobupaHue, paclio3HaBaHUE U U3YyUYEHHUE CBOMCTB YIVIEKHMCIIOIO Ta3a; MpOBEIECHUE
Ka4eCTBEHHBIX PEaKUuii Ha KapOOHAT- U CHIMKAT-UOHBI M U3y4CHHE NMPU3HAKOB

UX TPOTEKAHMSI; O3HAKOMJIEHHE C MPOAYKIMEH CHUIMKATHOW MPOMBIIIJICHHOCTH;




PCIICHUC SKCIICPUMCHTAJIBHBIX 3aJlaqy IO TEMC «Baxneinne HeMeTaaabl M UX

COCOAUHECHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0wast XapakTepuUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHUU UX
noynoxenuss B llepuonmueckod cucreMe XMMHMUYECKMX dieMeHToB  [[.M.
MenpneneeBa u crpoeHus aromoB. CTpoeHHe MeTaiioB. MeTtanudeckas CBs3b U
METAJIMYECKasl ~ KpUCTaUIMYecKass  pelETKA.  DIEKTPOXUMMUYECKUH sl

HaHpH)KeHI/Iﬁ METAaIJIOB

3.2

Ou3nyecKkue U XUMHYECKHE CBOicTBa MeTayuioB. OOIiue crocoObl MOTydeHus
MeTtauioB. [loHsITHE O KOPPO3UH METANIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBbl (CTanb, YyTyH, JIOPATIOMHHHM, OpOH3a) M UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTaybl: mosiokeHue B Ilepuoguueckoil cUCTEME XUMHUYECKHX
snementoB [I.MI. MenneneeBa; cTpoeHHe MX aTOMOB; HaXOXKICHHE B INPHUPOJE.
duznyeckue U XMMUYECKHUE CBOMCTBa (Ha mpumepe HaTpus U Kaiusi). OKcuasl U
THJIPOKCUIBl HAaTpust M Kanus. I[IpuMeHeHue IIeNOYHBIX METaIoB M HX

COeTMHEHNN

3.4

[llenoyHo3eMenbHbIE  METAJIBI  MarHuii W KaJdblMH:  TIOJIOKEHHE B
Ilepuoauueckoit cucreMe xumuueckux aneMmeHToB .M. MenneneeBa; ctpoeHue
MX aTOMOB; HaxoxjaeHue B mnpuponae. Du3znueckue M XHUMUYECKHE CBOWCTBA
MarHus 1 Kanblivsa. Baxxueime coenHeHus: KanbIus (OKCU, TUIPOKCU]I, COJH).

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmromuHui: nonoxkenue B [lepuonnyeckoil cucreme xumudeckux annementon J1.1.
MeHngeneeBa; CTpOEHME aroMa; HaxoXIeHue B Ipupone. DPusznueckue u
XUMHYECKHE CBOWMCTBA aTIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUAPOKCHIA

AJIFOMHUHHUA

3.6

Kenezo: nonoxenue B [lepmoanueckoil cucreme xummuueckux siaemeHToB J[.U.
MenneneeBa; CTpOEHHE aroMma; HaxoXkAeHue B npupoje. Dusnyeckue u
XUMHUYECKHE CBOWCTBa keneza. OKcuibl, THAPOKCUABI W conmu xeneza(ll) u

xene3a(lll), mx cocras, cBOMCTBA U TTOTyICHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMd METaJUIOB M CIUIABOB,
uX (U3NYECKUMH CBOWCTBAMH; HW3YYEHHE pE3yJIbTAaTOB KOPPO3HH METaJIOB
(BO3MOXHO HCIOJIb30BaHHE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS

OKCHJIAa KalblMsi U  HaTpus C BOJOM  (BO3MOXHO  HCIOJIb30BAaHUE




BUJIEOMATEPHUAIIOB); MCCIIEJOBAHUE CBOMCTB KECTKOW BOJIbI; IMpoOllecca TOPEHUs
JKele3a B KHCIIOpoje (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPHUAIIOB); MPU3HAKOB
MPOTEKAaHUsI KAYECTBEHHBIX pEaKIMid Ha HOHBI (MarHus, KajbIUs, aTIOMUHUS,
nuHka, xenesza(ll) u xeneza(lll), mexu(1l); HaGmroACHNE M OMKMCaHUE TTPOLIECCOB
OKpalllMBaHWs IUIAMEHHM WOHAMH HATPHUsS, Kauusd W Kalblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB); HCCIeAOBaHHE aM(OTEPHBIX CBOMCTB
TUIPOKCUIA AIOMHUHUS M THUIPOKCHUIA IIMHKA; PEIICHHUE SKCIePUMEHTATBHBIX

3aJ1a4 110 TeMe «BakHeHlme MeTauibl U UX COETUHEHU

XUMHUS U OKpY>Karollas cpenia

4.1

HoBrie MaTCepuaJibl U TCXHOJOI'MU. BemectBa u MaTcpHrajibl B HOBCGHHCBHOﬁ
J)KU3HH YeIIOBEKa. XUMHUS H 300pPOBLE. be3omacHoe mcmonp30BaHHE BEIIESCTB U
XUMHNYCCKUX peaKuHﬁ B 6I>ITy. HepBaﬂ nmoMomb IMpH XHUMHYCCKUX OXKOIraX H

OTpPaBJICHUSX

4.2

OCHOBBI PKOJIOTUYECKON IPaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE OKPYXKarolen
cpenbl ITJIK. Ponp XuMuM B pelIeHWH SKOJOTHYECKHUX Tpodiem. [lpupomnbie
HCTOYHUKU YIJIEBOAOPOJOB (Yrojb, NPUPOAHBIN ra3, He(Th), MPOIYKTHI HX

nepepa60TKH, UX pOJib B 6LITy 1 TPOMBIINIJIICHHOCTHU

4.3

XHUMHUYECKUMN OKCIICPUMCHT: HU3YYUYCHUC 06pa3u0B MaTcpuaJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemblie TpeOGOBAHUSA K NPEeAMETHBIM pe3yJbTaTam 0a30B0Or0
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TI03HAaBAaEMOCTU SIBJICHUN TNPUPOJbI, IOHUMaHHE OOBEKTUBHOMI
3HaYMMOCTH OCHOB XHUMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTYyphl W MPAKTHYECKON
NESITEeNbHOCTH 4YeJlOBeKa B YCJIOBUSAX COBPEMEHHOIO OOLIEeCTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAay4YHBbIX METOJIaX MO3HAHMS, B TOM YHCIIE SKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJAaX MWCCIENOBaHUs BELIECTB U HU3YYEHHUS
XUMUYECKUX PEAKIUN; YMEHUE MCIOJIb30BaTh MOJIETH I OOBSICHCHUS

CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax mpodeccruoHANIBHON NEATEeIbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPpCMCHHBIMU  TCXHOJIOTHAMHU, OCHOBAHHBIMM Ha JOCTHUKCHHUAX
XUMHYECKOH HayKd, YTO TO3BOJHUT OOYyYalOlIUMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoel Oynyiei npodeccuoHaabHON ASSITENHHOCTH U
cenaTh OCO3HAHHBIA BBIOOP XMMHUHU Kak MPO(UIBLHOTO MpeaMeTra Mpu

Tepexo/ie Ha ypOBEHb CpeAHEro ol1ero oopa3oBaHus

Bianenne cucreMol XMMHMYECKMX 3HAaHMM M yYMEHHME NPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

BO)XKHEHINIME XHMHYECKHUE IIOHATHS. XUMHUYECKUM DIIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEMISCTBO, OIHOPOIHAS W
HEOJTHOPOHAS CMECh, OTHOCUTENILHBIC aTOMHASI U MOJICKYIISIPHAS. MACCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MOJISIPHBINA 00BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJNb (CPEIHSsA), XUMHUECKash pPEeaKius, peaKiuu
COCJIMHEHUS, PEAKIIMU PA3JI0KCHUS, PEaKIMH 3aMEIICHUs, PEeaKInu
oOMeHa, TeroBoi 3 PEeKT peakiuu, IK30- U YHIOTEPMUUYECKIE PEAKIIHH,
pacTBOp, MaccoBas JOJS XHMHYECKOTO DJJEMEHTa B COCIAMHCHUH,
MaccoBasi JI0JISL U TIPOIICHTHAS KOHIIEHTPAIIUS BEIIECTBA B PACTBOPE, SIIPO

aToMa, 3JIEKTPOHHBIN CJIOW aToMa, aToMHas OpOWTalb, PaaUyC aToMa,




BaJICHTHOCTb, CTENEeHb OKUCJICHUS, XUMHUYECKast CBSI3b,
ANIEKTPOOTPHUILIATEILHOCTD, MOJISPHAS U HEMOJSIpHasi KOBAJICHTHAsS! CBS3b,
WOHHAsl CBSI3b, METANIMYECKAsi CBS3b, KPUCTAJUIMUECKAs pEIIETKA
(aromHas1, HOHHAsI, METAJUTMYECKasl, MOJICKYJISipHAsi ), NOH, KATHOH, AaHHUOH,
JNEKTPOJIUT W HEDJIEKTPOJUT, AJIEKTPOJIUTHYECKAsT  JIUCCOIMALIMS,
peaKI HOHHOTO 0OMEeHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINHY,
OKUCJIUTEIh W BOCCTAHOBHUTEIb, OKHCJICHHE M BOCCTAaHOBJICHUE,
ANEKTPOIH3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpaTUMBbIC
peaKkiu, CKOPOCTh XUMUYECKON peakiuu, kataiuzaTtop, [IJIK, koppo3us

MCETaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIIMEe 3aKOHbl XHWMHH: 3aKOH COXPAaHEHHS MacChl,
nepuoanyeckuii 3akoH .M. MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa,

3aKOH ABOrajapo

2.3

TCOpUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHUA, TCOPHA

3JICKTpOHHTH‘I€CKOfI JUuCCoranmn

Biranenne ocHOBaMu XMMUYECKOM TPaMOTHOCTH, BKIFOYAIOIIEH

3.1

YMEHHE MPaBUJILHO UCIOJIb30BaTh M3YUYEHHBIE BELIECTBA U MaTepuaibl
(B TOM 4McIe MUHEpaJIbHBIE YIOOPEHUS, METAIUIBI U CILIAaBbI, IPOIYKTHI
nepepabOTKU  MPUPOAHBIX  HWCTOYHUKOB  YIJIEBOJOPONOB  (YIJuid,
NPUPOJHOrO Tras3a, He(pTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE ¥ TIOHMMaHUE 3HAYEHMsI KUPOB, OEJIKOB, YIJIEBOJOB IS
OpraHM3Ma 4YeJIOBEKa; YMEHHUE IPOrHO3MpPOBaTh BIUSHUE BELIECTB U

XUMHYCCKUX IIPOHECCOB Ha OpraHu3M YCJIOBCKa H OKPYXAIOUIYIO

MPUPOJIHYIO Cpery

3.2

YMCHHUEC HHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMHU JOPYyrux

Y4eOHBIX TIPEIMETOB

3.3

HaJM4ue OMbITa paboThl C Pa3IMUYHBIMU MUCTOYHUKAMU MH(POpPMAIUH 110
XUMUAW (Hay4yHas M HAyYHO-TIOMYJIApHas JIUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLCHUBATH I/IH(i)OpMaHI/IIO O BfHOIECTBAX, HX
NPpEBpalICHUAX U MPAKTUICCKOM IMPUMCHCHHUU U YMCHHUC UCIIOJIB30BATh

e€ JUIs perieHust yueOHO-TI03HaBaTeIbHBIX 3a/1a4

Bnaz[eHHe OCHOBaMH IOHSITHIHOTO amnmaparta 1 CUMBOJIMYCCKOI'O A3bIKa

XUMHAW ~ JJIS  COCTaBJIEHUS  (OPMYNI HEOPraHMYECKHUX  BEIECTB,




YpaBHEHUM  XMMHMYECKHUX  pEaKklUi;  OCHOBAMH  XUMHUYECKOHU

nomeHnkiatypsl (IUPAC u TpuBnanbHO)

VMeHne OOBACHATH CBS3b IIOJIOJKEHHUS DJJIEMEHTA B HepHOHquCKOﬁ

CUCTEMC C YUCJIOBBIMHU  XAPAKTCPUCTUKAMU  CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsja sjpa, OOIIee YHUCIO
JJNIEKTPOHOB), PACIPENCICHUEM JJCKTPOHOB IO DHEPreTHUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KAJTUSA U KAJIbIIHS
[IpencraBicHre 0 MEPUOAMYSCKON 3aBUCMMOCTH CBOMCTB XUMHYECKHX
JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIEHOCTh), IMPOCTHIX U

6 CIIOKHBIX BEIISCTB OT TOJOXKEHHUS 3JeMeHTOB B Ilepuoanueckoit
cucteMme (B MaJIbIX MEPUOJAX U TIABHBIX MOJATPYIIAX) U JIEKTPOHHOTO
CTPOCHHS aToMa

7 YMmenue knaccuuIupoBarh:

7.1 XAMUYECKHE DIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEAKIIHH

8 YMeHue onpenensiTh:

a1 BaJICHTHOCTh M CTEMEHb OKHCIEHUS XWMHUYECKUX DJIEMEHTOB, 3apsi

' HOHa

89 BHJT XUMHUYECKOW CBSI3M M THUIN KPUCTALINYECKOW CTPYKTYpPHI B

' COCAUHEHMSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIMTENh U BOCCTAHOBHUTEIIHh

9 YMeHue xapakTepu3oBath (PU3HMUECKUe U XUMUYECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOAOPO, TpaduT, aama3, KPeMHHIA,

9.1 azotT, ¢ocdhop, cepa, XJOp, HATPHUM, Kaaui, MarHWi, KaJabIUH,
ATFOMUHHM, KEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE€ UX BOJAHBIX PACTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOI, CEPOBOIOPOI, OKCHIBI M THAPOKCUIBI MeTauioB |—I1A

9.9 rpynn, amomuHus, Mmemu (1), mmuka, xemeza (II u Ill), oxcumsr

yraepoaa (Il u 1V), kpemuus (1V), azota u dpochopa (111 u V), cepsr (IV
u VI), cepuucras, cepHasi, a30TucTast, a3oTHas, (pocdopHas, yroiabHas,

KpeMHHUeBasi KUCI0Ta U X COJIN)




MPOTHO3UPOBATH U XAPAKTCPHU30BATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU

OT UX COCTaBa U CTPOCHUS, IPUMCHCHNEC BCIICCTB B 3aBUCUMOCTH OT HUX

%3 CBOWMCTB, BO3MOXXHOCTh TPOTECKAHWSI XUMHYECKHX TPEBpAIICHUN B
Pa3IMYHBIX YCIOBHSIX
10 YMeHHe COCTaBJISTh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIHi, B
TOM YHUCJIE:
10.1 peakiuii HFOHHOTro 0OMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIONINX XUMUYCCKUE CBOMCTBA M3YUCHHBIX KIIACCOB (TPYIIIT)
' HEOPTraHUYECKUX BEIICCTB
10.4 MOJITBEPKTAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEX/Ty HUMHU
11 YMeHue BIYUCIIATh (TPOBOUTH PACUEThI):
111 OTHOCUTEIIbHYI0 MOJICKYJIIDHYI0O W MOJISIPHYKO MAacChl  BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
114 10 YpPaBHCHUSM XHUMHUYECKHX pEaKIUid ¥ HaXOJUTh KOJUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKuu
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMHM METOJaMH HAYYHOTO MO3HaHUs (HaOIIoJeHHe, U3MepeHue,
121 IKCIIEPUMEHT, MOJICIIMPOBAHKE) TPU MU3YUYSCHUH BEIIESCTB M XMMHYCCKHUX
' SIBIIGHUH; yMEeHHE CPOpPMYITUPOBATH MPOOIEMY U MPEATIOKUTh MYyTH €€
pelIeHus
122 O0e3zomacHO pabOTBl ¢ XWMHYECKUMHU BEIIECTBAMH, XUMHUYECKON
' MOCYAI0H U JIabopaTOpHBIM 000pyI0BaHUEM
MpaBMJIaMU 0€30MacHOT0 0OpaIlleHus C BEUIECTBAMH, HCIIOIh3yEMbIMHU B
MTOBCE/THEBHON JKWU3HU, MPAaBWJIAMU IOBEACHHS B MEISIX COEpeKeHUs
123 3I0pOBbS W OKpYXKAaIOIEH MPUPOTHONW Cpeapl; MOHMMaHHE Bpenaa
' (omacHOCTH) BO3JCHUCTBHS HA JKHBBIC OPTraHU3MBI OINPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS] M MPEIOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hannyme npakTH4ecKHX HaBHIKOB TUITAHUPOBAHHS W OCYIICCTBIICHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:




131

HU3YyUYCHUC U OINMMCAHUC (I)I/IBI/I‘ICCKI/IX CBOICTB BC€IICCTB, O3HAKOMIJICHHUEC C
(bl/IBI/ILIeCKI/IMI/I U XUMHUYECKHMMU SBJICHUAMU, OIIBITHI, HJITFOCTPHUPYIOIIUEC

IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIUI

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

II0JIyYE€HUE KUCIOPOJia U U3YUYEHUE €ro CBOMCTB; MOJIYyYEHHE BOJOPOA
U U3y4YEHHE €r0 CBOMICTB; MOJNyuYeHUE YIIIEKUCIIOro ra3a U u3y4yeHue ero

CBOWCTB; MMOJyYCHUE aMMHaKa U U3YUEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C  OINPENCIEHHOW MacCOBOM  J0JeH

paCTBOPéHHOFO BCIICCTBA

135

MPUMEHEHNE UHUKATOPOB (JIaKMyca, METHIIOpaHka 1 ¢eHopTanenHa)

JUIS OIIPEJICJICHUS XapaKTepa Cpe/ibl B paCTBOPAx KUCIOT U LIEI0Yel

13.6

HCCIIEIOBAHUE U ONKCAHUE CBOMCTB HEOPTaHMYECKUX BELIECTB PA3IMYHBIX
KJIACCOB; HW3y4Y€HHME B3aUMOJAECHCTBHSA KHUCIOT C METaulaMH, OKCHJIAMU
METaJIOB, PAaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAaHMSMH, COJISIMU;
MIOJTyYeHHE HEePACTBOPUMBIX OCHOBAHUM; BBHITECHEHHE OJHOIO MeETasula
IpYyTUM W3 pPacTBOpa COJIM; HCCIEIOBaHHE aM(OTEPHBIX CBOWMCTB

TUAPOKCHUIAOB aJIFOMHUHUA U TUHKA

13.7

peHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHEBIE KJIACChI
HCOPTraHNYCCKUX COGHHHGHHﬁ)); <<3J'I€KTPOJ'II/ITI/I‘I€CK35I JAUCCOLINAIIHUS,
«BaxHele HeMeTalIbl U UX COCOUHCHUA, «Bakneline MeTalIbl 1

X COCIUHCHU

13.8

XUMHAYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MTPU3HAKH TPOTEKAHUS
peaknuii  MOHHOro  OOMEHa;  KaueCTBEHHbIE  pEeakIMu  Ha
MPHUCYTCTBYIONIME B BOJHBIX pPAacTBOpPaxX HOHBI: XJIOPUA-, OpOMUI-,
nonua-, cynbdar-, pocdar-, kapboHaT-, CUITUKAT-aHUOHBI, THAPOKCUJI-
WOHBI, KATHOHBI aMMOHUS, MarHUsI, KaJIBITUS, aTIOMUHIS, JKene3a (2+) u

xkenes3a (3+), menu (2+), HUHKA

14

YmMmenue:

141

NpCACTaBIATL  PE3YJbTATbl  OKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTcIIbCTB, l"pa(bI/IKOB n Ta6J'II/II_[ U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBS3M MEXKIY PealbHO HAOIIOAAEMBIMU XUMHUUYECKUMHU
SBJICHUSIMU U TIPOLIECCAaMH, MPOUCXOAIIMMH B Makpo- U MHKPOMHDE,

OOBSICHSTH IPUINHBI MHOTOOOPA3Hsl BEIIECTB







INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS
11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI U MOJIEKYJBbl. XUMUYECKUE 37IeMeHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' [IpocTble U ClIOXkKHBIE BEIIECTBA.
13 Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JeMEeHTOB. CTerneHb
' OKHCIICHUS
3aKoH TOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsT AaTOMHAs —Macca.
14 OtHOcuTeNbHAs MOJIEKYJIApHasg Macca. MaccoBast 10J1s1 XUMHYECKOr0O 3JIEMEHTa B
COCTMHCHUH
L5 KonuyectBo BemectBa. Mok, Monsipuass macca. MossapHbiii 00bEM  Tra3oB.
' B3auMocCBA3b KOJIMYECTBA, MACCHI M YKCIIa CTPYKTYPHBIX €IMHULL BEILIECTBA
16 ®u3nyecKkue U1 XUMUUECKHE SIBJICHUSA. XMMUYECKAs peakius U €€ MPU3HAKU. 3aKOH
' COXpaHEHHUS MacChl BEUIECTB. XUMUUYECKUE YPaBHECHUS
Ilepnoauueckuii 3akoH u llepuoandeckass cucrema XuMuyeckux nnemeHTos J[. 1.
2
MenneneeBa. CTpoeHHEe aTOMOB
Ilepnonnueckuit 3akoH. Ilepuognyeckas cucrema xumudeckux snemeHToB J[.I.
2.1 MenpneneeBa. Ilepuoast u rpymnmnbsl. Ousnyeckuid CMBICH MOPSAKOBOIO HOMEPA,
HOMEPOB MEepUOa U TPYIIIHI AJIEMEHTa
Crpoenue atomoB. CocraB aToMHbIX siaep. M3oromsl. Dnektponsl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000J0YeK aToMoOB TepBbiX 20 XUMHYECKHUX DIIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB XHMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
23 MEepPUOJIOB, Kallus, Kaublus (paadyca aTOMOB, 3JIEKTPOOTPULATEIBHOCTH,
' METaJUIMYECKNX U HEMETAJUTMYECKUX CBOMCTB) U UX COCIMHEHHH B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoil cucTemMe U CTpPOEHUEM UX aTOMOB
3 Crpoenue BemecTsa
Xumuyeckass cBs3b. KoBaneHTHass (MOJdsipHAssT ©  HEMOJSpHAas)  CBS3b.
3.1 DIIEKTPOOTPULIATETLHOCTh XUMHUYECKHUX 3JIEMEHTOB. HNonnas CBS3b.

Merannnueckas cBSI3b




Tunel KpHUCTANIMYECKUX  pemETOK (aroMHas, WOHHAS, METaJUIn4YecKas),

3.2 3aBHCHUMOCTh CBOMCTB BeLIeCTBa OT THIA KPUCTAUIMYECKOM pPEIETKH U BUAA
XAMHYECKOMU CBSI3U
4 Baxuelime mnpencraBUTENIM HEOPraHUYECKUMX BellecTB. Hemeraiuibl u  ux
coeMHEeHUsl. MeTasulbl U UX COCAUHECHHUS
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COEIUHEHHUM: OKCHJOB
(comeobOpa3syromye: OCHOBHBIC, KHCIOTHEIE, aM()OTEPHBIC) U HECOIE00Pa3yIOIIne;
4.1 OCHOBaHUI (mémoun u HEPacTBOPHUMBIC OCHOBaHMS); KHCJIOT
(kuciopoacoaepKalme 1 OECKUCIOPOIHbIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIBIX )
42 Ou3nyecKkue 1 XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPO/Ia,
' XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHHS
Ou3nyeckue MW XHUMHUYCCKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAJLIOB: JIUTHS,
4.3 HATpUS, KaJIis, MarHus U KaJbLUs, aJJlOMUHUS, Kelle3a. DINEKTPOXUMHUUECKUN P
HaIPSKEHUN METaJlIOB
44 Ou3nyecKkue W XUMHUYECKUE CBOMCTBA BOIOPOJHBIX COCAMHCHHA HEMETaJUIOB:
' XJIOPOBOAOPOJIA, CEPOBOJOPO/IA, AMMHAKA
dusnyeckne W XUMHYECKHE CBOWMCTBA OKCHIOB Hemetamwios: cepol (IV, VI),
4.5 azorta(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuus(lV). Ionydenue
OKCHJIOB HEMETAIIJIOB
16 Xumnueckne cBOMCTBa OKcuAoB: MetamwioB |A-IIIA rpynm, mmaka, memu(ll) u
' xenesa(ll, 11). TToryueHne OKCHIOB METAIIIIOB
XUMHYECKUE CBOMCTBA OCHOBAaHUW W aM(OTEpPHBIX THAPOKCHIOB (HA TPHUMEPE
4.7 THUAPOKCUOB allFOMUHUS, Kele3a, IMHKa). [lonydenne ocHOBaHUM 1 aM(pOTEPHBIX
THJIPOKCHUJIOB
OO0mme XWMHYECKHE CBOWMCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
48 CEpHHUCTOM, CepHOH, a30THOU, QochopHOl, KpeMHUEBOH, yroimpHOU. Ocolbie
' XUMUYECKHE CBOMCTBA KOHIEHTPHUPOBAHHOM CEPHOM W Aa30THOM KHCIOT.
[Tomryuenue KUCIOT
4.9 OO0mue xuMHUYeCKre CBOMCTBa cpenHux coneil. [lomydenue coneit
110 [Tomyuenue, coOupaHue, paclo3HaBaHHE BOAOPOIA, KHCIOpPOJAa, AaMMHaKa,
' YIJIEKUCIIOro Ta3a B 1JabopaTopuu
111 [Tomyyenue amMmmuaka, CEpHOH M a30THOM KHCJIOT B MPOMBIIUICHHOCTH. OOImme

CHOCOOBI MOTYYSHHUS METAJUIOB




4.12

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,HI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XuMHYECKUX PEAKIUU MO Pa3IUYHBIM NPU3HAKAM: N0 YHUCITY H
COCTaBy Y4YacTBYIOIIMX B pEaKIHMM BEILECTB, IO TEIUIOBOMY A3(PQeKTy, 0

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

TennoBoil 3 HeKT XMMUIECKON peaKkIny, TEPMOXUMHUYECKUE YpaBHEHHS. DK30- U

OHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXHMH‘l@CKI/IC YPaBHCHUA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENN U BOCCTAHOBUTEIU.
[Ipouecchl ~ OKUCIEHMST U BOCCTAHOBJEHMS.  OJIGKTPOHHBIM  OanaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pCaKluu

5.4

Teopnﬂ BHCKTpOHHTHqCCKOﬁ Juccounuanuu. KaTI/IOHBI, AHHWOHBI. BJ'ICKTpOJ'II/ITbI u

HEBJICKTPOJINTHI. CuJibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUucconranumn

5.5

Peaknun norHOro oOMEHa. YCJIOBHS TNPOTEKAHHS PEAKIUi HOHHOrO OOMeEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

Bemecrsa u Mmarepuanbl B IIOBCEJHEBHOM JKM3HHM 4YeloBeKa. be3omacHoe
MCIIOJIb30BAaHUE BELIECTB U XMMHUECKHUX peakiuil B 1adoparopuu u ObITy. [lepBas

nomMoub MMpu XUMHYCECKUX 0KOIr'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpebl (KUCIOTHBIE TOXKAU, 3arpsa3HeHne
MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mpenoTBpamieHus IIpenenbHas
nonyctumas  koHueHtpauus BemectB (IIJIK). Posmp xumum B perieHuun
HKOJIOTMYECKUX TMpolieM. YCWIeHHe NapHUKOBOTO 3(ddekra, paspylieHue

O30HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, a3ota, ¢ochopa, yriepoaa, KpeMHHUS M HUX COCJUHEHUH B
ObITy, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CeJIbCKOM Xo3siiictBe. [IpumeHenue
METaJUIOB U CIUIaBOB (CTajb, YYTryH, IIOpPATIOMHHMNA, OpoH3a) B OBITY U
MIPOMBINIJIEHHOCTH MX coenuHeHui. [loHATHEe 0 KOppO3MH METauioB, OCHOBHBIE

CIIOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[TpupoaHble HCTOYHHMKM YIJIEBOJOPOJOB (yrojb, HPUPOAHBIN Tra3, HePTh),

MIPOJIYKTHI MX repepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIE TIOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUIEH, 3TaHOJI, TJUIEPUH, YKCYCHasl KHUCIIOTa).
[TonsATHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKMpax, OCNKax, yriieBoJaX — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnl:

7.1 1o (opMyaaM XUMHYECKHX COSAMHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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