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COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

XuMusi — BaxkHasi 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKOU JEATEIbHOCTU
yenoBeka. [Ipeamer xumuun. Pons xumuu B xu3HU yenoBeka. Kpatkue cBenenus oo
WCTOPUU BO3HUKHOBEHHUSI M Pa3BUTHUS XUMHUHU. XHMHUS B CHCTEME HayK. Tena u
BellecTBa. duznueckne 1 XMMUYECKUE CBOMCTBA BEMIECTB. ATperaTHbIE COCTOSHUS
BemiecTB. [loHSITHE O TEOPETUYECKUX W SMIIMPUUYECKHUX METOJaX IMO3HAHUSA B
€CTECTBEHHBIX HayKkax. [IpencTaBieHuss 0 HAyYHOM IO3HAHUM HA SMIUPUYECKOM
yYpOBHE: HAOIIOJICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIMPOBAHNUE, BHIYUCIICHUE.
[IpencraBnenust 0 HAy4HOM MTO3HAHUU HA TEOPETUUYECKOM YPOBHE: Hay4YHBIE (PAKTHI,
npobiiemMa, ruroTe3a, Teopus, 3aKOH.

A3pik xuMuH. VICTOUHNKHM XUMHUUECKON WH(pOopMaIim.

[TonsiTue o mMeromax paboOThl C XMMHUYECKUMHU BemiectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUeckoi Jnaboparopuu. llpaBuna Oe3omacHOTro OOpalieHHUs ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOIHBIE BOJIBI, TOPHBIE TTOPOIbI U MUHEpaJbl. [IoHATHE O TOMOT€HHBIX U
reTeporeHHbIx cMecsx. CrocoOsl pazaeneHus cmeceid. OuncTka BEIIeCTB.

BemecTtBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JE€MEHTOB. lIpocThle U CIIOXKHBIE BEIECTBA.
Mertainisl 1 HeMeTasulbl. BelecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUSI.

Xumuueckast popmyia. BaneHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemlecTB. OmpelnesieHHe BAJICHTHOCTH 3JEMEHTOB 11O
dbopmynaM OMHAPHBIX COSAUHEHUN U cocTaBlieHne (hOPMYI OMHAPHBIX COSTUHCHHM
[0 BAJEHTHOCTH 3JieMeHTOB. OTHOcHUTelbHasi aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsSIpHass macca. MaccoBast 10 XHUMHUYECKOIO 3JIEMEHTAa B COCAWUHEHUM.
Haxoxxnenue npocreiiieil ¢popMyIbl BeecTBa Mo MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTBo Bemecta. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuets mo Qopmynam
XUMHUYECKHX COEAUHECHUH. MoisipHas Macca CMecH BelecTB. MouibHas I0JIA
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxosknenuwe mpocteitniein (hopMmyisl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Pu3NYEeCKue U XMMUYECKUE ABJICHUS. XUMUYECKasl PEaKUUs U €€ MPU3HAKU.
VYcoBus MPOTEKAaHUSI XUMAYECKUX PEAKIHUI. 3aKOH COXPAHEHHUSI MACChl BEIIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.



XuMudeckue ypaBHEHUs. TUIIBI XUMHUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amenieHus, ooMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YeHUE BEIIECTB U SBJICHHH. 3HAKOMCTBO C
XUMUYECKOW TOCYy/IOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaToOpud M MpUEMaAMU
oOpaiieHust ¢ 1a00paTopHBIM 000pyI0BaHneM. M3ydeHnue u onrcanue GuU3nyeckux
CBOMCTB 00pa3LOB HEOPraHWYECKUX BEIIECTB — METAJIOB U HEMETAJIOB.
Hab6monenne pusnyeckux (MiaBaeHUe BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B
CTyNKEe, KHUIIEHHE U KOHJICEHCAIlUsl BOJIbI) W XUMHUYECKUX (TOpEeHUE CBEYH,
NpOKaJIMBAaHKE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE COABI WM Mela C COJSHOU
KUCTOTOMN) siBieHui. O3HaKoMIIeHHe ¢ 00pa3liaMH BEIIECTB KOJIMYECTBOM | MOJb.
HaGmionenne u omnucaHue TPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peaKIui
(paznokeHue caxapa, B3aUMOJIEUCTBHE CEPHOW KHUCIOTHI C XJOpUIIOM Oapus,
noJiydeHue u pasnoxkeHue rugpokcuaa meau (1) mpu narpeBannu, B3auMoielicTBIe
xene3a ¢ pactBopom conu Meau (I1). M3yuenue cnoco6oB pasneneHust cmeceit (¢
TTOMOIIIBIO MarHura, bunsTpoBaHUE, BHITIApUBAHME, TUCTUIUISINSA,
xpomaTtorpadusi), TPOBEICHHE OYUCTKM TMOBapeHHOW conu. HabGmonenue wu
OMHMCaHNE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

IIpencraBnenuss o ra3zax. Bo3myx — cmech rasoB. CoctaB BO3lyxa. 3aKOH
ABoranpo. MomsipHbiii  00bEM  ra3oB. OTHOCHUTENbHAsE IJIOTHOCTH Ta30B.
Onpenenenne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIeCcTBa 10
U3BECTHOM OTHOCUTENBHOM IJIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMIPH
XUMHUYECKUX PEAKIUAX.

Kucnopon — snmemeHT u mpoctroe BemecTBo. HaxokneHue kuciaopona B
npupoje, GU3NIecKue U XUMUIECKUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIpouiecchl okucienusi B kuBoM mnpupoae. Oxcunabl. [IpumeHeHune kuciopoja.
CriocoObl MoydeHus: KUCIOPO/ia B JTa0OpaTOPUH U MPOMBIIIIEHHOCTH. [ToHsATHE 0
katanmzaTtope. KpyroBopor kuciaopoga B mpupoje. O30H — alIoTpoIHas
Moaudukanus kucioposaa. O30HOBBIH CIIOH, ero 3HaYeHHUE TSI ’KUBBIX OPTaHIU3MOB.
Pazpymenne 030H0BOrO Ciosl.

TemoBoit >PheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKHE YpaBHEHUS,
9K30- U 3HAOTEepMUYEcKUe peakuuu. Tomnuso. Mcronb3oBaHue yriisi U ME€TaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTie o mapHuKoBOM 3¢ heKTe.

Bognopon — 3neMeHT u npoctoe BemecTBo. Haxoxkaenue Boiopoaa B NpUpo/Ie,
dusznyueckre 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHUE, ClIOCO0bI monyueHus. [lorsiTue
0 KUCJ0Tax U coisix. Mcnonb3oBanue BoAOpoaa B KAUECTBE TOIIUBA.

Bonma. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBL.
HacehlienHble 1 HEHACHIILIEHHBIE PacTBOPbI. PacTBOpUMOCTH BEIIECTB B BOJIE.
@aKkTOophl, BIUAIONIME HA PACTBOPUMOCTb TBEPIBIX U Ta3000pa3HbIX BEIIECTB.



Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAacCTBOPOB: MAacCcOBasl JOJsl PaCTBOPEHHOIO
BEIllECTBA, MOJSIpHAs KOHIIEHTpanus. Pojib pacTBOPOB B MpUPOJIE U B KU3HU
YEJI0BEKA.

Xumunueckue cBoiictBa Bojbl. llonstue 00 ocHoBanusix. Ilonstue 06
uHaukaTopax. KpyroBopor Boabl B TOpuUpoje. 3arps3HEHUE MPUPOJIHBIX BOJI.
OxpaHa ¥ OYHUCTKA TPUPOJIHBIX BOJI.

Knaccuduxanus neoprannueckux coeauHenuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecoJieoOpasyromue. MexayHapogHass HOMEHKJIATypa OKCUIOB. TpHUBHaNIbHbIE
Ha3BaHUs OKCUJ0B. Dusnyeckue U XapakTepHbIE XMMUYECKHE CBOWCTBA OKCHJIOB
(B3anMOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHUSIMU, C IPYTUMH OKCHUIAMU).
[lonyuyeHne OKCUAOB.

[ToHsTHE O THAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAEPXKAIIUX KUCIOTaX.
Kucnore. Knaccubuxanus xkucnor. MexayHapoaHas HOMEHKIATypa U
TPUBUAJIbHBIC Ha3BaHHS KHUCIOT. DUBHYECKUE U XUMUUYECKHE CBOWCTBA KHUCIIOT
(B3amMoIeiCTBUE ¢ METaJlJIaMHU, C OKCHUJAMU METAJIJIOB, OCHOBAHUSIMHA U COJISIMU).
Pan axtuBHOCcTM MetaimoB H.H. bexeroma. Ilonmyuenue xucnor. Kuciorsl B
IpUpOo/Ie, TPUMEHEHUE BAXKHEUIITUX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIEJNIOYHM W HEPACTBOPHUMBIE
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUM. TpUBHAIbHbIE HA3BAHUS
ocHoBaHui. lllemouyn, ux cBoiicTBa (B3aMMOJIEUCTBUE C KHCIOTHBIMU OKCHIAMH,
KACJIOTaMH M COJIIMH) M CHOCOOBI moiyudeHus. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI OJTyueHuss. AMPOTEPHOCTb.
[Torsitue 00 am@pOTEpHBIX THAPOKCHUIAX (HA TPUMEPE THUAPOKCHUIOB IIMHKA U
ATIOMUHUS): XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C KUCIIOTaMHU U IEJI0YaMU) U
MOJIyYEHHUE.

Comu (cpeaHue, KHUCTbIE, OCHOBHBIE, [IBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cosel. TpuBnanbHble Ha3BaHUsA coyell. DU3NUECKUE U XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA HA IPUMEPE CpeaHux coser. [lonyduenue comen.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTUHEHHI.

DKCIEPUMEHTAIIBHOE U3YYECHHUE BELIECTB U SIBJICHUN:

KOJINYECTBEHHOE OINPEEIICHUE COJIEPKAHUS KACIOPOJa B BO3AYXE;

NOJIyYeHue, CoOOMpaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOAa;

HAOJIFOICHUE B3aUMOJICMCTBHSI BEIIECTB C KHUCJIOPOJOM H  YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHUS;

03HaKOMJIEHHE C 00pa3iaMy OKCHIOB U OMKHCAHUE UX CBOMCTB;

noJiydyeHue, coOupaHHe, paclio3HaBaHWE W HU3YYEHUE CBOMCTB BOJOpPOJIA
(ropenue);

B3aMMO/IelicTBHE Boopoaa ¢ okcuaom meau (11);



UCCJEI0BAHUE OCOOEHHOCTEH  PAcTBOPEHMsI BELIECTB C  Pa3IUYHOU
PacTBOPUMOCTBHIO;

[IPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MOJAPHOM KOHUEHTpaUUEH
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJBI C METAJNIAMU (HATPUEM U KaJIbLIUEM);

ONpENIEJIEHHE PAaCTBOPOB KUCIIOT U LIEJI0YEN C MOMOILIBIO HHAUKATOPOB;

UCCclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEILIECTB PA3IUYHBIX KIJIACCOB;

u3zyuyeHue B3aumojencTeust okcuaa menu (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMHU, PEAKLIUN HEUTpaIu3aluy;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJHOIO MeETajlia
JIPYTUM W3 pacTBOPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
sgemenToB /. U. MenaeseeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIbHbBIC
peakiuu.

[lepBbie TOMBITKH KIAcCH(UKAIMU XUMUYECKUX dyeMeHToB. [lonsTue o
rpynmnax (ceMencTBax) CXOJHBIX AJIEMEHTOB: HIEIOYHBIX M HIEIOYHO3EMETbHBIX
MeTajjlaX, TaloreHaX, WHEPTHBIX (OJIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
00pa3zyroT aM(oTepHbIE OKCUJIBI U THAPOKCHUJIBI.

[lepuoanueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucteMa xumudeckux snemeHTtoB J[. WM. Menneneea. Koporkomnepuonnas u
mHHOTIeproaHas ¢opmbl Tabmuiel  «llepuoguyeckas cucteMa XUMHUYECKUX
snemenToB JI. 1. MenneneeBay». [lepuoas! u rpynmns (A- u b-rpynmsr).

Crpoenue aromoB. CoctaB aToMmHbIX saep. M3oromnbl. PagnoakTHBHOCTS.
DONEeKTPOHBI. DNEKTpOHHAs OpOUTash. DHEPreTUYECKHE YPOBHH M TIOJYPOBHH
atoma: S-, p-, d-opOuranm. DNEKTpPOHHBIC KOH(PUTYpallMd H DIICKTPOHHO-
rpadudeckue Gopmynsl aToMoB. (DU3NYECKHH CMBICT MOPSAKOBOTO HOMEpA,
HOMEpa Nepuoia U rpynisl 35eMeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3iemeHToB [lepuonnueckon cucremsl . 1. Menneneesa:
pacnpeneneHue 3JEKTPOHOB MO JHEPreTHYECKUMM YPOBHSAM, NOAYPOBHSIM H
opoutasam. Gusndeckuit cmpica [lepruonnyueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyIIiam u nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOWMCTB COCIMHEHUN XMMHYECKUX DJIEMEHTOB B MEPUOAAX U



rpynnax. XapakTepUCTUKa XHMHYECKOrO »3J€MEHTa IO €ro IMOJIOKEHUIO B
ITepuonnueckou cucreme /1. 1. Menneneesa.

3nauenue [lepnoanueckoro 3akoHa u [lepuoguyeckoi cHCTEMbl XUMUYECKAX
JJIEMEHTOB I pa3BUTUA Haykd W Ipaktuku. JI. M. MenneneeB — y4yeHbId U
IPaKJIaHHH.

DNEeKTpOOTPULATENIBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHUYECKAsl CBSA3b.
Bunapl xumudeckoi CBsI31: KOBaJICHTHAs MOJISIPHAS CBSI3b, KOBAJICHTHAsI HETMOJISIpHAS
CBSI3b, MOHHAsI CBSA3b. MeXaHu3Mbl 00pa30BaHUs KOBAJEHTHOW MU MOHHOM CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OPMYJIbI BellecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopdHbie BeecTBa. TUIBI KPUCTAUNIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAasl, MOJICKYJISIpHAsL U KX XapaKTePUCTUKH.

Crenens okucienus. OnpeeneHrue CTENeHe OKUCICHHSI aTOMOB B OMHAPHBIX
coenuHeHuaX.  OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipoueccer
OKHUCJICHMsI U BOCCTaHOBJIeHUA. OkucnuTenn U BoccTaHoBuTenu. CocTaBieHHE
ypaBHEHUN MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM U PACCTaHOBKA
B HUX KO3(PPHUIIMEHTOB METOJIOM JIEKTPOHHOTO OasiaHca.

DKCNEepUMEHTAIbHOE U3YUYECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE C 00pa3laMy METaNIOB U HEMETAIJIOB,;

MOJENMPOBAHUE CTPOCHUS MOJEKYJ IpPU IOMOIIM PHUCYHKOB, MOJEIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI;

IPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  HPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINU PA3TI0KEHUS, COETUHEHNUSA ).

MexnpeaMeTHbIe CBA3H

Peanuzanusa MeXNpeaIMETHBIX CBA3€H NMpPU U3YYEHWH XUMHUHU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSTUMN, TaK U OHITUM, IPUHATHIX B OTAEIIBHBIX €CTECTBEHHBIX HAYyKaX.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIpoIecc), HayYHbIN (akT,
TUIOTe3a, TEOpHsl, 3aKOH, aHAIW3, CHHTE3, KiIacCUUKAIWs, MEPUOIUIHOCTD,
HaOJI0ICHNE, SKCTICPUMEHT, MOJCIIUPOBAHUE, U3MEPEHNE, MOJICIb.

®usnka: SBIEHUS NPUPONBI, (U3UYECKUE SBICHUSA, BEIIECTBO, TEJO,
¢usnueckre BEIWYWHBI, €IUHUIIBI HM3MEpeHus, o00bEéM, Macca, arperaTHbIC
COCTOSIHME BEIIECTBA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa, CTPOCHHE
ra3oB, >XUAKOCTEH M TBEPIbIX (KPUCTAJUIMYECKHUX) TEJ, JIEKTPUUYECKHUUN 3apsi,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoIecChl 0OMEHAa BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TIOPO/IbI, TTOJIE3HEIC
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.

TexHonorusi: TexHocdepa, TPOU3BOJACTBO, XUMUUECKUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MaTEPHUAIIbI.



9 KUIIACC

BemecTBo 1 XMMHUYECKAsl peaK s

[loBTOpEeHre M yriyOsieHHe 3HaHUl OCHOBHBIX DPa3eloB Kypca 8 Kiacca.
Ctpoenne atomoB. CBOICTBa aTOMOB XUMUYECKUX JIEMEHTOB, UX KOJIMYECTBEHHBIE
M KayeCTBEHHBIC XAPAKTEPUCTUKHU (PaguycC, SJIEKTPOOTPUILIATEIHHOCTh, SHEPIUs
noHuzaruu). [locnenoBaTebHOCTh 3aMOMHEHUS AIEKTPOHHBIX OpOUTAIE aTOMOB
MaJbiX rnepuoaoB. OCOOEHHOCTH 3alOIHEHUS DJIEKTPOHHBIX OpOuTaneil aToOMOB
Oonbmux nepuonoB. [lepuoguueckass cucTeMa XMMHUYECKHX JJIEMEHTOB B CBETE
NpEeACTaBlIeHUd O CTpoeHurn aroma. CTEeneHb OKHUCICHUSI U BaJ€HTHOCTb.
[IpencraBneHne 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX AJIEMEHTOB
(3ME€KTPOOTPULIATENBHOCTb, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOICTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCHUIOB) OT CTPOCHUS aTOMA.

Crpoenue BemiecTBa. BemiectBa B TBEpIOM, XHIKOM M Ta3000pa3HOM
COCTOSIHMU. BuJIbpl XUMHUYECKOW CBS3W: HOHHAs, KOBaJIeHTHasl (HEMOJIApHasl,
NoJIsipHAsi); OOMEHHBIM U JIOHOPHO-AKIENTOPHBIA MEXaHU3M 00pa30BaHUS
KOBaJICHTHOU CBS3HU.

MexxMoneKyasipHble B3auMOJACHCTBHS (BOJAOpOAHAs CBs3b, CUJIbI BaH-mep-
Baanbca). Tumnbl KpUCTAITMYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaNInYecKas,
MOJIEKYJISipHasi — 1 OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIa KPUCTAIUIMYECKOM PEIIETKU U BUJIa XUMHUUYECKOU CBS3H.

OCHOBHbIE =~ 3aKOHOMEPHOCTH  MPOTEKAHMUSI  XUMUYECKHX  PEAKLHUU.
Knaccudukanuss XMMHUYECKUX peakIMil MO pa3MyHbIM MpU3HAKaM (10 YUCITYy |
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TeIIoBoMYy 3¢ GdeKTy, o
U3MEHECHHIO CTETICHEW OKHUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
Y4acTHIO KaTalau3aTopa, 0 arperaTHOMY COCTOSIHUIO PEarupyrouux BEIIECTB).

DIEeMEHTbl XUMUYECKOU TEPMOANHAMUKU. JHEPreTUKA XUMUUYECKUX PEaKIUN.
TernnoBoit 3dekT XuMHUUECKON peakiuu. IK30- M IHIOTCPMHUYCCKHUE PEaKIUH,
TEPMOXMMHUYECKHE ypaBHEHHUsA. 3akoH ['ecca u ero cienctBusi. Beruncnenus mo
TEPMOXMMUYECKUM YPABHEHHUSIM.

[lonsiTHE O CKOPOCTM XHMHYECKON peakluu. 3aKOH JEUCTBYIOIIMX Macc.
@aKkTOophl, BIUSIOIMIME HA CKOPOCTh XUMUUYECKOW peakluuH. DHEPrusi aKTUBAILIMU.
[Tonsitue o karanuze. @epmeHTsl. UHTHOUTOPHI.

[Torsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lorstue o
XUMUYECKOM paBHOBecuu, npuHiun Jle Illarense. VYcioBus cmemeHus
XUMHYECKOTO paBHOBECHs. DaKTOpBI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus.  [IporHo3upoBaHue  BO3MOXKHOCTH  IPOTEKAHHUS  XUMHYECKHX
MpEBpAICHUN B PA3JIMYHBIX YCIOBHUSX HA OCHOBE MPEJCTABICHUN 00 M3yUYEHHBIX
AJIEMEHTAX XUMUYECKOM KUHETUKHU U TEPMOIUHAMHUKHU.



OKuCIUTENBbHO-BOCCTAHOBUTEIILHBIE pEaKInm. OkucnurenbHo-
BOCCTAaHOBHUTEJIBHBIE CBOMCTBA XMMHUUYECKHX JIEMEHTOB, 3aBUCHUMOCTh OT CTEIECHU
OKHCJICHUA. BaXHble OKHUCIWTENM UM BOCCTaHOBUTENU. [lepmaHraHar Kanus
(xapaktepuctuka). CocTaBieHUE YpPaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DIIEKTPONIUTHYECKAs AUCCOUMAlMA. XHWMHUYECKHUE pEaKlIMu B pPacTBOpax.
Teopus anekTponuTUyecKor nucconuanuu. PactBopenue kak GpU3NKO-XUMHYECKUI
npouecc. Ilonatne o rHOpaTax W KPUCTAUIOTHAPATAX. OJEKTPOJIUTHl U
HEANEKTPOoJauThl. KaTuoHbI, aHUMOHBL. MexaHuW3M JUCCOLMAIMU BEIIECTB C
Pa3IUYHBIM BUJIOM XUMUYECKOU CBsI3U. CUIIBHBIC U clla0ble 2JIeKTPOIuThl. CTeneHb
IUCCOLIMAlUM, KOHCTaHTa Jauccouuanuu. VIOHHO€ TPOU3BEICHUE  BO/IBL.
Bonopoaunsiii  mokaszarenb. WMHAMKATOpBI. DNEKTPOIUTHYECKAS JUCCOLMALUS
KHCJIOT, OCHOBAaHUH U COJICH.

Peakiiuu nonHoro ooOMeHa. Y cioBusi MPOTEKaHUS PeaKIuii HOHHOTO OOMEHa.
MonekyisipHbI€, TTOJIHBIE U COKpAIlICHHBIE HOHHBIE YpaBHEHUS peakinii. CBOKCTBa
KHUCIIOT, OCHOBAaHMN M COJICHl B CBETE MPEACTaBICHUNA 00 JIJICKTPOJIUTHUECCKOMN
nucconanuy. KauecTBeHHbIC peakIiuy Ha MOHBI.

I'mpponus comeit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbI B
BOJHBIX PACTBOPaX COJIEH.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
MOJEJSIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJJIOB U
HeMmeTaiuioB (rpaduTa U anmasa), CIOKHBIX BEIIECTB (XJI0pUIa HATpUs);

UCCJIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT BO3/EICTBUS
pa3IUYHbIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLTUE OOPATUMOCTh XUMUUYECKUX PEAKIU;

UCCJIEJOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB, Ipoliecca AUCCOIUALUN
KHCJIOT, IIeJIOUEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKK IPOTEKAHUS pPEaKIUU
HOHHOTO 0OMeHa (0Opa3oBaHUEe OCajKa, BBIJICIICHHE ra3a, 00pa3oBaHUE BOIbI);

NpUMEHEHHE WHIUKATOPOB (JIakMyca, METWIOpaHka u deHondTanenta) ais
ONPEAEIIECHUS XapaKTepa Cpeabl B paCTBOpPaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE  OIBITOB, WUIIOCTPUPYIOLIUX  IMPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKuil (TOpEHHE, pEaKIUU Pa3IOKEHUs, COCTUHEHHUS);

pacrno3HaBaHUE HEOPraHMYECKUX BEUIECTB C TMOMONIBI0 Kadye€CTBEHHBIX
peaKunii Ha UOHBI;

peuieHrne  AKCHEPUMEHTAIbHBIX 3agady 1o TeMaMm: «OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIEKTpOIUTUYECKAS
JUCCOLIALIHASY.

HemeTtasibl 4 UX COeAMHEHUS



OO6mass xapakTepucTUKa HeMmeTa/uioB. (OCOOEHHOCTH CTPOEHHUS aTOMOB
XUMHYECKUX BJEMEHTOB, MPOCTBIX BEUIECTB, aymoTponus. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHbIE CBOMCTBa HeMeTauioB. CpaBHUTENbHAs XapaKTEpUCTUKA
COEIMHEHUI HEMETAJUIOB.

OO6masi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYeCKUe CBOWCTBA MPOCTHIX
BEIIECTB — I'AJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3auMOIECTBHE
C MeTaljlaM{, HEeMeTa/laMH, BOJOW, Iuenodyamu). Xiopooaopon. ConsHas
KHACIOTa, XMMHUYECKHUE CBOMCTBa, MOJydeHHE, NMpuMeHeHue. JlelicTBue xyopa u
XJIOPOBOAOPO/1a Ha OpraHu3M YesioBeKa. BaskHelue XI0puabl U UX HaX0XKACHHUE B
npupoje. [ToHsiTue 0 KUCIOpOoICOAePKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIECHU
okucienus. CTpoeHue u (puanyeckue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJJIOTPONHBIE MOAU(UKAIMK KHUCIOPOJa U Cepbl. XMMHUYECKHE CBOWCTBA
cepbl (B3aUMOJCICTBHME C HEMETaUIaMH, METaJllaMH, KOHIICHTPUPOBAHHBIMHU
a30THOW u cepHoWl kuciotamu). CepoBOJopoja, CTpoeHue, (U3UUYecCKue u
XUMHYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBUTEIbHBIE CBOMCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENU KHUCIOTHBIX OKCHIOB. CepHHUCTas KHUCIOTa U €€ COJIH.
Cepnas kucioTa, Gpu3nuecKkue U XMMHYEeCKUe CBOMCTBa (001IMe KaK MpeICcTaBUTeNs
KJ1acca KUcIoT U cneruduyeckue). Conu cepHON KUCIOThl. XUMUYECKUE PEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHCIIOTHI.
[IpencraBieHuss 0 XMMUYECKOM TMPOU3BOJICTBE U CBSA3aHHBIX C HUM NMPOQECCUsix.
[Ipumenenue cepHor KUCIOTHI U cynb(aToB. KauecTBEHHbIE peakIuu Ha CyIb(UT-
, Cynbpua- U cynbdaT-aHUOHBI. HaxoxaeHue cepbl U €€ COeIUHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIICH Cpeibl COENIUHEHUAMH Cephl (KUCIOTHBIE
JIOK]TH, 3arpsiI3HEHHE BO3/lyXa), CIIOCOOBI €ro MpeAoTBpaICHUS.

O6mast xapakrepuctuka s1neMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTENICHU OKUCIICHMUS.

A30T, pacmpocTpaHeHue B MpHUpoJe, (Ppu3Muecknue U XUMHUYECKHE CBOWCTBa
(B3anMoOAEICTBUE C METaUIaMH, BOAOPOJIOM, KuciaopoaoM). Kpyrosopor azora B
npupoje. AMMUAK, €ro (U3NYECKHE M XUMHUYECKHE CBOICTBa (OKHCIIECHUE,
OCHOBHbBIE CBOWMCTBA BOJIHOTO PacTBOpa), IPUMEHEHHUE U MOJIyUYeHHE B JIaOopaTOpuH
U TNpOMBINUIEHHOCTH. MOH aMMOHUS, JIOHOPHO-aKLUENTOPHBIA MEXaHHU3M €ro
obOpazoBanua. Conu amMMOHHUSA, HUX (QU3NYECKHE M XHMHUYECKHE CBOMCTBA
(paznokeHre W B3aMMOJECHCTBHE CO IlEJ0o4aMH), NpuMeHeHue. KauecTBeHHas
peakiust Ha noHbl amMoHusA. Okeunsl azota (I, 11, 11, 1V, V). Azotucras kuciora.
A30THast KHCTIOTa, €€ TOJIy4YeHHe, PU3NYECKHe U XUMHUECKHUE CBOKCTBA (0011e KaKk
IIPEACTaBUTENS KJlacca KUCIOT M cHeuu(UyYecKue), MpuMeHeHue. XHUMHUYECKHUE
peakuuy, Jexaliue B OCHOBE IMOJIYYEHHUs] a30THOM KUCJIOTHI B MIPOMBIIUIEHHOCTH.



Hutpatel n HuTpuThl. KadecTBeHHBIE peaknUd Ha HUTpPAT- U HUTPUT-AaHUOHHBI.
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIEl Cpelibl COCTMHEHUSIMU a30Ta (KUCJIOTHBIE
JTOKJIH, 3arPsI3HEHUE BO3/TyXa, MIOYBHI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanuu Gocdopa (6enbiii U KpacHbIi pocdop),
dbu3nYecKre U XUMHUYECKUE CBOMCTBA (B3aUMO/ICHCTBIE C METAJIJIaMU, KUCIIOPOJIOM,
raJIoreHaMH, KOHIICHTPUPOBAHHBIMH a30THOW W CcepHOM KucioTaMu). OKCHIBI
docdopa (I, V), dochopnas kucinora, ¢puzMYecKue U XUMUUYECKUE CBOMCTBA,
nonyuenue. KadectBenHass peakius Ha ¢docdar-uonsl. [IpeacraBnenus o
ranoreangax gpocdopa (11, V).

[ToHsITHE O MUHEPATBHBIX YI0OpeHUIX. A30THBIC, (PochOpHBIC, KOMIIIICKCHBIC
yoOpeHus. XuMUYeCcKOe 3arpsi3sHeHUE OKPY>KaloIlel cpesibl COeAMHEHUSIMU a30Ta
u docdopa.

O6mas xapakrepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

VYrnepon, amnorponHeie Mogudukanuu (rpadut, anmas, dymiepeH, rpades,
HAaHOTPYOKH), (U3HUECKHE MW XHUMHUYCCKHE CBOWCTBA TIPOCTHIX BEIECTB
(B3amMoOICMCTBUE ¢ METAJNIaMH, HEMETallaM1, KOHIICHTPUPOBAHHBIMH a30THON U
cepHoit kucnoramu). [loustue 06 ancopbuuu. KpyroBopor yriepoaa B mnpupoje.
Oxcuppl yriaepojaa, ux Gu3nyeckue U XMMHUYECKHe CBOMCTBA, IEWCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOrHYecKue mpoodiieMbl atMocdepsl,
cBsi3aHHbIE ¢ okcuoM yriepoaa (1V). YronbHas KUCIOTa U ee COu, X GU3nuecKue
U XUMHYECKHE CBOWCTBa, TMOJydyeHHMe u  mnpumeHeHue. KapOoHartsl,
rUApoKapOoHaThl, WX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepoja: yriaeBoAoponabl (MeTaH, 3TaH, 3THIICH, alleTUJICH), 3TAHOJ, TJIUIEPHH,
yKcycHasi kucioTa. [IpupogHbie UCTOYHHUKHU YTIIEBOIOPOJOB (Yroib, MPUPOIHBIN
ra3, He)Th), MPOAYKTH UX MEpepabOTKU, UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTe 0 OMOJOTHYECKH BaXXHBIX OPraHUYECKUX BEIECTBAX — JKUpaX, Oelkax,
yraeBoJax — W WX POJM B JKU3HU 4YeloBeka. EAMHCTBO OpraHWYEecKUX U
HEOPraHWYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
MeTaJlIaMH, KUCJIOPOJOM, YIJIEPOJOM, TAIOTeHaMM), MOTyYeHUE U TPUMEHEHHE.
Ponb kpemuus B npupose u texuuke. Oxcuna kpeMmuus (1V), kpemHueBast KUciora,
CWJIMKATHI: PU3HYECKIE U XUMUYECKHE CBOMCTBA, TOJIYICHHUE U TPUMEHEHUE B OBITY
Y TIPOMBINIJICHHOCTH. BakHeWe cTpouTenpHbIe MaTepHaibl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. I[IpoOnemMbl  0€30MacHOTO  MCIOJb30BAHUS
CTPOUTENIHHBIX MAaTEPHUAIIOB B TTIOBCEIHEBHOM KU3HHU.



Bbop. Ocobennoctu crpoenust aroma. O01IMe npeacTaBiIeHus 0 PU3NYECKUX U
XUMHYECKHUX CBOWCTBaxX. bopHas kuciora.

OKCIIEPUMEHTAIBHOE U3YYEHUE BELIECTB U SIBJICHUN:

03HAKOMJICHHE C 00pa3IiaMu MPUPOIHBIX XJIOPUIOB (TaIOTE€HUIOB);

IPOBEJICHUE ONBITOB, OTPAXKAIOUIUX (PU3UUYECKHE M XMMUYECKHE CBOMCTBA
TraJIOr€HOB M UX COCJIMHCHUM;

VU3y4YEHHUE CBOUCTB COJISIHOM KUCIIOTHI,

IPOBEICHUE KaUueCTBEHHBIX PEaKIUid Ha XJIOPHUI-, OpOMUJI- U UOJIUI-UOHBI U
Ha0JII0/IEHNE TPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE C 00pa3laMu Cephl U €€ MPUPOIHBIX COSTUHEHUH;

HaOJoleHne  mpolecca  OOyrJiMBaHWsL — caxapa  MOJ — JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOW KUCIOTBHI;

U3y4YeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOI KUCIOTHI;

POBE/ICHNE KaUeCTBEHHBIX peaKInii Ha CynbPuI-, CyabPUT- 1 CynbdaT-uoHbI
1 Ha0JII0/IeHUE MMPU3HAKOB X MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOMcTBaMu a3ota, Gochopa u uxX
COEIMHEHUM, 00pa3iaMu a30THBIX U POCPOPHBIX YAOOPEHUI;

noJlyueHue, coOupaHue, pacrno3HaBaHME W M3yUYEHHE CBOWCTB aMMHaKa,
U3YyUYEHUE CBOWCTB COJIEN aMMOHUS;

IIPOBEJACHUE KAYECTBEHHBIX PEAKLIM Ha MOH aMMOHMS, HUTPHUT-, HUTPAT- U
docdaT-uOHBI 1 U3yUYEeHHE MPU3HAKOB UX MPOTEKAHUS;

U3Y4YEHUE B3aUMOJICICTBUSA KOHLIEHTPUPOBAHHOM a30THON KUCIOTHI C MEABIO,
CBOMCTB (poChHOPHOM KUCTOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJICTISIMUA KPUCTAIUIMYECKUX PEIIeTOK anMasa, rpadura u
dynaepena, ¢ mpoeccoM aacopOIrKu PacCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJeM U YCTPOMCTBOM MPOTUBOra3a;

MoJIy4eHue, CoOMpaHue, pacro3HaBaHWE U M3YyYEHHE CBOMCTB YIJIEKHCIIOTO
rasa;

NPOBEJICHNE KauyeCTBEHHBIX peaklnii Ha KapOOHAT- W CHJIMKAT-HOHBI |
M3YUYEHUE MPU3HAKOB UX MPOTEKAHUS;

M3yYCHHE B3aMHBIX MPEBpaIieHNni KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOpasllaMH MPUPOAHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON IPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4 10 TeMe «BaxkHeille HeMeTanabl U uX
COCITUHEHUSD).

MeTansbl M UX COeIMHEHUS

OO6mme cBoiicTBa MeTayIoB. OO0IIas XapaKTePUCTHKA XUMHYECKUX JIEMEHTOB
— METaJUIOB Ha OCHOBAHUU UX MoJ0xeHus B [lepuoanyeckoi cucteMe XUuMUYeCKUX
anemeHToB [[. 1. MenneneeBa u crpoeHuss aroMoB. Meraiuel A- u b-rpynm.



CrtpoeHue NpoCThIX BEIIECTB — METAIOB. MeTayuinueckas CBsI3b U MeTalTMYecKast
KpUCTaJINYECKasl perieTka (IpUMUTUBHAA KyOn4eckas, 00bEMHO-IIEHTPUPOBaHHAs
KyOuueckas, rpaHeleHTPUPOBAHHAS KyOudeckas, reKcaroHajabHast
IJIOTHOYIIaKOBaHHAs). 3aBUCUMOCTh (DU3UUECKUX CBOMCTB METAJJIOB OT CTPOCHHUS
KPUCTAJJIOB.  DJNEKTPOXMUMHUYECKUM  psAll  HampsbkeHud  MmetawioB.  OOmue
XUMUYECKHe CBOMcTBa MeTawioB. OOmuMe cnocoO0bl MOJYYEHUS METAIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJICH KaK OJUH U3 CIIOCOOOB
MoJtyueHus MeTasuioB. [IoHsATHE O KOPPO3UHN METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI
ux oT kopposuu. CruiaBel (CTajab, YyT'yH, AIOpadtoMUHUMN, OpoH3a). [Ilpumenenue
METaJIJIOB U CIUIABOB B OBITY ¥ IPOMBIIIIIICHHOCTH.

Memannvt A-2pynn

[lemounbie MeTayIbl: MoJiokeHue B [lepuoauueckoil cucteMe XUMHUYECKHUX
sanemenToB JI. M. MenneneeBa, CTpOEHHME MX aTOMOB, HaXxOXICHUE B MPUPOJE.
dusnyeckrue U XUMMUYECKUE CBOMCTBA (HA IpUMEpe HATPHS M Kajusl), MOJy4YCHHE.
Okcuabl ¥ TUAPOKCUIBI HATpHs U Kayusl. [[puMeHeHne MeI0YHbIX METaIJIOB U UX
coeuHeHn. bromorudeckas poib HATPUS U KaJusl.

[IlemouHO3eMeNbHBICE METAJIbI MAarHui W KaJbLMH: TOJIOKEHUE B
[Tepunognueckoit cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Pu3nueckne U XUMHUYECKUE CBOWCTBA MarHus U
KaJpLusl. Baxunelye coeIMHEHNS KaIbUs U MarHus (OKCUA, TUAPOKCUI, COJIN),
CBOICTBA, MpuMeHeHue. JKecTKOCTh BOJIbI M CIIOCOOBI ee ycTpaneHusi. Kpyrosopor
KaJIBLIMS B TIPUPOJIE.

AnroMuHUI: onoxeHue B llepruonnueckoil cucreMe XMMUYECKUX SJIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJeHUWE B mnpuponac. Puszndeckue u
XUMHYECKUE CBOMCTBA almtOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA
antoMuHUs. [IpuMeHeHne antoMUHMS U €ro CILIaBOB.

Memannwvt b-2pynn

OOmrast xapakTepucTHKa MeTawioB b-rpynn (MOOOYHBIX MOATPYIN):
nonoxxenne B llepmonnueckor cucreme xumuueckux odnemeHto J[. N
MenneneeBa, 0COOCHHOCTH CTPOSHHUS aTOMOB. SIBJICHUE «IIpOBayiay AJIEKTPOHA Ha
MpUMEpPE CTPOSHUSI aTOMOB XpoMa, MeJiH, cepedpa. BaneHTHbIE COCTOSIHHSI aTOMOB
d-ayleMeHTOB, CTCNICHH OKHCICHUS AaTOMOB B COCJIMHCHHUSAX. 3aBHCUMOCTH
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METALUIOB OT 3HAYCHUS
CTENIEHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpEe COCAMHEHUN Xpoma).
IlepBoHauanbHbIE PEACTABICHUS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp u cepeOpo: CTpOSHHE aTOMOB, CTENCHU OKuciaeHus. OOmmue KpaTKue
MPEACTaBICHU O (U3UYECKUX W XUMHYECKHUX CBOMCTBAaX MPOCTHIX BEIIECCTB
(B3aMMOJICCTBHE C KHUCIOTAMH-OKHCIUTEIAMH), 00 MX OKCHUJaX, THAPOKCHUIAX U



coyisix, ux nmpumeHenuu. [IpencraBienuss 00 aMMHUAYHBIX KOMILIEKCax cepebpa u
Menu. KauecTBeHHbIE peakilny Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENEeHb OKUCIIEHUS. XapaKTepucTuka GU3n4ecKux u
XUMUYECKUX CBOMCTB, MPUMEHEHHUE, aM(DOTEpHbIE CBOMCTBA OKCH/IA U TUIPOKCHUIA.
KauecTBeHHbIE peakiiny Ha KAaTHOHBI IIMHKA.

Kene3o: ctpoenue aroma, creneHu okuciaeHus. HaxoxnaeHwe B mpupoje.
Du3nYECKnue U XUMUYECKHUE CBOMCTBA KeJie3a, MpUMEHEHHE. bruonorndeckas posib
xene3a. Oxcuawl, ruapokcuasl u comu xkenesza (II) u xenesa (lll), ux cocras,
CBOMCTBa U nostydeHue. KauecTBeHHbIE peakiluy Ha KaTHUOHBKI Jkele3a (2+) 1 jkenesa
(3+). Uyryn um cramp — cmiaBbl kene3a. [Ipou3BOJICTBO dYyryHa H CTaju.
DKOJIOTMYECKHUE MPOOJIEMBI, CBA3aHHBIE C METAJUTYPrU4eCKUMU ITPOU3BOICTBAMM.

DKCIEPUMEHTAIBbHOE U3YUEHUE BEUIECTB U SABJICHUM:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBAMHU;

MOJEIMPOBAHUE METAUIMYECKOW KPUCTALNIMYECKON PEILLIETKY;

W3YUYCHHUE B3aUMOJICUCTBHS METAIIJIOB C BOAOM, C paCTBOpaMU COJIEH U KUCIIOT,
UCCJIEIOBAaHNE TIPOIIECCOB AJIEKTpoJin3a pacTBopoB xiopuna meau (1) u noguna
KaJIMs, KOPPO3UU METAIIJIOB;

U3y4eHHEe OCOOEHHOCTEH B3aMMOJECHCTBUS OKCHIOB KaJlbllMs U HATPUS C
BOJIOM, UX THAPOKCUTIOB — € OKcuaoM yriaeposa (1V) u kucnoramu;

U3y4YEeHHE CBOWCTB KapOOHATOB M TUAPOKapOOHATOB KaJIbIIH, )KECTKOM BOJIbI;

U3Y4YEHUE TMPOLECCOB IOJYYEHUS] THUAPOKCUAOB XKejle3a, UX XUMHYECKHUX
CBOMCTB,;

U3Yy4YEHUE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIbIUs, ATFIOMUHUSA, [IMHKA, Xene3a (2+) u xenesa (3+), meau (2+);

HAOJIIO/ICHNE W OMKCAHKWE OKPAIMBAHMS TIJIAMEHU MOHAMHU HATPHS, Kalusi |
KaJIbLIUS;

uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUSA, THIPOKCUAA
xpoMa (lll) u rugpokcuna nunHka;

pelIeHrne >KCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHeillre MeTaibl U UX
COCIUHECHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW XW3HHM 4YeEJIOBEKAa. BaxHeiue
BEIIECTBA W MaTepuajbl, 00JIaCTH WX MPUMEHEHHs. be30omacHoe HCIOIh30BAaHUE
BCIIECTB U XUMUYECKUX peaknuid B ObITy. llepBas momomip mpu XUMHUYECKUX
0’KOTrax M OTPABIICHUSIX.

HoBsie maTepuainsl u TexHosoruu. [[puHINNIBL «3€1E€HON XUMUNY.



OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTA. XWUMHUS U 370pPOBbE. 3HAUYCHHE
M3y4aeMbIX XUMHUYECKUX SJIEMEHTOB M UX COCIMHEHUHN sl (yHKIMOHUPOBAHUS
opranusMa yenoseka. [lonsaTue o 310poBoM 00pase KU3HMU.

XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpeabl. DKOJIOTrHYECKUE MPOOIEMBI,
CBA3aHHBIE C COCTMHEHUSAMH YIJIEPOJa, a30Ta, CEPBI, TAKEIbIX METAIIOB. [loHsATHE
o II/IK. Ponp XxuMuu B pelIEeHUU 3KOJIOTHUECKUX MPOOIIEM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBICHUN: O3HAKOMIJIEHHE C
oOpa3laMy MaTepHalloB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalibl),
ONpENEICHNE KHCIOTHOCTM MNPUPOAHBIX BOJ, MOJEIMPOBAHHME IIpolecca
0o0pa3oBaHus KUCIOTHOTO AOXK, U3yYEHHUE €T0 BO3ACHCTBUS HA MaTEpUAIIbI.

IloBTOpeHne u 00001IeHNMe 3HAHMH OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucteMa XUuMHUYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUN CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCJMHEHUMN B IEPUOJAX U TPYIIaXx.

CtpoeHue BeliecTBa B TBEPAOM, KHUIAKOM U ra3000pa3HOM COCTOSIHUU. Buabl
XUMUYECKOW CBS3U. 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOMN
pELIEeTKN U BUJA XUMUYECKOU CBA3U.

Knaccudukanus XUMHUYECKHX peakmuid 1O Ppa3IUyHbIM  [PU3HAKAM.
[Iporno3upoBaHue BO3MOKHOCTH TIPOTEKAHUS XHUMHUYECKHX NPEBpalICHUN B
pPa3IMYHBIX YCJIOBUSIX HAa OCHOBE MPEJCTABICHHM XUMHUYECKOWM KHUHETUKH U
TEPMOJANHAMUKH.

XHWMHUYECKHE peakuuu B pacTBopax. I'maponus coneil. Peakuun okucieHus-
BOCCTAaHOBJICHHUSI. DJIEKTPOIU3.

CBoiicTBa KHCIJIOT, OCHOBaHMH M coOjJied B CBeTe INpeACTaBICHUNA 00
ANEKTPOJIUTUYECKOM  JUCCOIMAUMU U OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakusx.

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHWH XUMUHU B 9 Kiacce
OCYIICCTBIISIETCSI 4Y€pe3 MCIOJIb30BaHME KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U ITOHATUH, IPUHATHIX B OTAECIBHBIX €CTECTBCHHBIX HAYKaX.

OO0mre ecTeCTBEHHO-HAYYHBIC TIOHSTHS: ABJICHHE (TPOIECC), HAyYHbIN (DaKT,
TUNOTe3a, TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccu(dHKalus, NEPUOJIUYHOCTD,
HAOJIOICHHUE, DKCIIEPUMEHT, MOJICTUPOBAHNUE, U3MEpPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepUabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIBI W3MEPCHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOThI, aTOMbl U MOJIEKYJIbI, arpPETraTHBIE COCTOSIHUE
BEILIECTBA, CTPOCHUE Ta30B, XUJIKOCTEM M TBEPAbIX (KPUCTAJUIMYECKUX) Tell,
KPHUCTAJUIMYECKAs PEIIETKA, 3JIEKTPOH, SIPO aTOMa, POTOH, HEUTPOH, HOH, HYKJIU/I,



M30TONbI, KBAaHThI, PAaJAMOAKTUBHOCTh, aibda-, OeTa- U raMMa-u3iydeHue,
AIIEKTPUUECKHUI 3apsijl, TPOBOIHUKH, MOIYIPOBOTHUKH, AUICKTPUKH, COTHEUHBIH
CIEKTp, Pa30oKeHHEe OEJIOTO CBETa B CIIEKTP.

buonorus: skocuctema, ouocdepa, hoTocuHTE3, MpOLIeCChl OOMEHA BEIECTB,
MUHEpaJbHBIE YIOOpEHUS, MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, THUTATECIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaIbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI, TUTAHETa 3eMJIsl.

Texuomorusi: CTPOWTENbHBIE  TEXHOJIOTHH,  CEIIbCKOXO3SIIICTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTUH IJIEKTPOHHOUN MPOMBIIUIEHHOCTH, HAHOTEXHOJIOT HH.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATENILHON JESITEIbBHOCTH 00pa30BaTEIbHONW OPraHU3aluid B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMUCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHSATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TpollecCaM CaMOMNO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE  pe3yiabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUI0, MIOHUMAaHUE 3HAUEHUSI XUMUYECKON HAYKHU
Y TEXHOJIOTUU B JKU3HHU COBPEMEHHOT0 00IIeCTBa, B PA3BUTHH SKOHOMHUKU Poccun
U CBOET0 PETrMOHa;

2) rpaskIaHCKOTr0 BOCIMTAHMS:

NPEACTaBICHUE O COLMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pPa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B Ipoliecce yueOHOU u
BHEYUYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJCHUE W TOCTYNKU CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LIEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOAUMBIE JIs
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHHUE IEHHOCTH HAYYHOT'O MO3HAHUS JJIS Pa3BUTHUS KaXJOT0O YEJIOBEKa U
MIPOU3BOJUTENbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUS» B
CHUCTEME Hay4HbIX MPEACTaBICHUU O 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HAaBaTeJIbHA MOTHBAlUS M HMHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOpPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEI0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HampaBJi€HUS M YPOBHS JaJIbHEHIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUSI K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbII 00pa3 >KWU3HHU, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KYpeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopmMupoBaHue IEHHOCTHOTO OTHOIIECHUS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEeOHOCTH YeJIoBEKa M K MCCIIEI0OBATEIbCKOM JESITeIbHOCTH KaK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaau3allii B 3TOU
chepe;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS:

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIbTYypbl: MNPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKpYXaloIlel cpelibl; 0CO3HAHUE TI100aJTBFHOTO XapaKTepa HKOJIOTHYEeCKUX IpodiieM
U ITyTeH UX petieHus; ClioCOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4aeMble IPU U3YUCHUH
XUMUHU, U1 PEIIEHUsl 3aJay, CBSI3aHHBIX C OKpY)KAroUIEH Cpelod; aKTUBHOE
HENPUATUE NEHUCTBHUM, MPUHOCIIIUX BPE OKPYKAKOUIECH Cpelie; OCO3HAHUE CBOCH
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJHOM,
TEXHOJIOTUHYECKON U COLMAIBHOW CPEJ; TOTOBHOCTh K YYAaCTHUIO B IMPAKTUYECKOM
NEeATENbHOCTU SKOJIOTMYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl 00YYaIOIINXCS, OCBOMBIIMX MPOTPaMMYy IO
XHUMHHU OCHOBHOTO 00111eT0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIHUIUITMHAPHBIX (MEXKIPEIMETHBIX) MOHITHHI, OTPaX)aIOIINX
MaTepuaibHOE €JAMHCTBO MHpa W TMpoUecC MOo3HaHMs (BEIECTBO, CBOMCTBO,
DHEPTUs, SBICHUE, HAYYHBIA (aKT, 3aKOHOMEPHOCTH, THIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKAaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3 PEeKTUBHOCTH OCBOEHHMSI COAEpKaHUS ydeOHOro mnpeamera, (GopmupoBaHuUs



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHON
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIIOIb30BaTh IMPHUEMBI JIOTUYECKOTO MBIIIJICHUS] HPU OCBOCHUU
3HAHUMW: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACIATH UX CYIIECTBEHHBIC
PU3HAKH, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPATh OCHOBAHUS IS KiIacCUUKALMK U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY O0bEKTaMU U3YUCHUST; CTPOUTD JIOTUUECKHE
paccyxaeHusi (MHIYKTUBHBIE, ICTYKTUBHBIC, 110 aHAJIOTHH); TIpeiaratbh KpUTEpUuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTHU U MPOTUBOPEUMS B U3y4aeMBbIX MPOIECCax U
SIBJICHUSIX; MPOBOJIUTH BBIBOJBI U 3aKIIOUEHHUS; YMEHHUS MPUMEHSTH B IPOIIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METaINPEIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC)
MOJICJIH, UCTIOJIb3yeMbIe B XUMHUHU, PE0OPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI d3JIEMEHTa), XUMH4Yeckas ¢opMmysia U YpaBHEHHE
XUMUYECKOU PEaKIIU — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
NpPEJACTABICHU  XapaKTepU30BaTh H3ydaeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKHUE PEaKIIUU.

ba3oBble muccienoBare/ibCKue AeMCTBUA (METOAbBI HAYYHOI0 IO3HAHUS
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSAX B Yy4eOHOW TO3HABATECIIPHOM U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IMOCTABJICHHBIE BOIPOCHI B KadyeCTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIISATH
u ¢GopMyIHpOBaTh MPOOJEMYy, ONPENeaTh IeIb W 3aJlaud, COOTBETCTBYIOIIHE
peLIeHUI0 TTPOOJIEMBI; PeIJIaraTh ONMUCATEILHYIO WX OOBSICHUTEIBHYIO THIIOTE3Y
M OCYIIECTBIISITh €€ IMPOBEPKY; YMEHHS IPOBOIUTH HM3MEPEHHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUMUCICHUS, MOJCIMPOBAHUE, HAOTIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIBHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABJISITh OTYET O MPOACIaHHONU padoTe;

Pabora ¢ ungopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHPOpMAIUK (HAydHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpIKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHaNM3upOBaTh UHPOPMALIUIO U KPUTUYECKH OLIEHUBATH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTh, OTOMpPATh W  HUHTEPIPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJIi peuieHus yd4eOHOU 3a/layu; yMEHUs NMPUMEHSTH
paznuuHble METOAbl W (POpMyNIHMpOBaTH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMaIi, HEOOXOAMMOU JUIsl BBIIIOJHEHUS YYEOHBIX 3a/Jay; HCIOJIb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIHUYHBIE [OUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMpPATh ONTUMAIbHYIO (OPMY MpPEICTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIbI, PUCYHKH U Jpyrue
(GopMbl); YMEHMSI MCIOJb30BaTh Hay4YHBIM $3bIK B KayeCTBE CpPEACTBAa pabOThI C
XUMHYECKOM HH(pOpMalMel; NPUMEHSITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU U CUMBOJIBI, (OpMyIbl, aOOpeBUATYpbl, HOMEHKJIATYPY,
UCNOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIC YUeOHbIe 1eHCTBHSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHUKAIIMH):

MPEACTABIATh TOJIYYEHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEIBHOCTU B
YCTHBIX UM THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C TMpe3eHTaIei
pE3YNIbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIEepUMEHTa (HMCClie0BaTEIbCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaora u
(M) TUCKYCCHU 3a7aBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBaTh UCH,
(dbopMynHpoOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIHHO BBITIOJIHEHUSI MPEIIOKEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHHYECTBA (TPYIIIOBasi KOMMYHHUKAIIWS):

y4acTBOBaTh B TPYIIMOBBIX (opmMax pabOThI: IUIAHUPOBATH OPTAHMU3AIUIO
COBMECTHOW pabOThl, OMpPENENsATh CBOIO POJb, PACHPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMIbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAHMHHPOBATH CBOU
JNEUCTBUSL C JACUCTBUSAMHU JIPYTMX WICHOB KOMAaHbI, ONPENETSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOThI; pemiaTh BO3HUKAIONMIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBAaTh B
oOcyXJieHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

OBnaseHne YHUBEpPCATbHBIMU YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIIOYAET PA3BUTHE CAMOOPTaHU3alMU, CAMOKOHTPOJS, CaMOKOPPEKIHUH, B TOM
qUCe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh CHOCO0 pelleHus yuyeOHOU 3a1auu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MpHU pelIeHUH Y4eOHOU WU
MCCJIe10BATENbCKOM 3a/1a4M; HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB (DOPMYIHPOBATH
0000IIeHHsT M BBIBOJIbI, MPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISTh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JICSITENIbHOCTh HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIee CoJepkKaTeabHOe
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO IMO3BOJISIET PEAM30BBIBATh YIiyOJIEHHOE M3YyYeHUE KaK B paMKax OTHEJIbHBIX
KJIacCoOB, TaK M B paMKaxX pealn3allid WHIWBHAYaJIbHBIX 00pa30BaTEIbHBIX
TPAeKTOPHUI, B TOM YHCJIE UCIOJb3Ysl CETEBOE B3aUMOJCCTBUE opranu3aiuu. [lo
3aBEPIICHUU peaju3aluy MPorpaMMbl  YIiIyOJEHHOTO YpPOBHS 0OydYaromuecs
CMOTYT JIETaJIbHEE OCBOUTH MAaTEPHUaJ, OBIAJETh PACIIMPEHHBIM KPYTrOM MOHITUHN U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CI0KHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIIOYAIOT: OCBOSHHE OOYYAIOIIMMHUCS HAaYYHBIX
3HaHUH, yMEHUH U CIIOCOO0B JeHCTBUH, cien(PUIECKUX I MPEIMETHOU 00J1acTH
«XUMHUS»; OCHOBHI HAYYHOI'O MBIIUIEHUS; BUIBI JEATCIBHOCTH IO MOJYYEHHUIO
HOBOTO 3HAaHHS, €r0 HHTEPIpPETAHNH, MPEeoOpa30BaHUI0 M TPHUMECHEHUIO B
pa3IMYHBIX YYEOHBIX M pEATbHBIX JKHU3HCHHBIX YCIOBUSX;, OOCCIEYMBAIOT
BO3MOKHOCTB YCITCIITHOT'O OOYYEHUS Ha CIIIYIOIEM YPOBHE 00pa30BaHMS.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chOpMHUPOBaHBI
CJIEIYIOIINE MMPEMETHBIC PE3YIBTAThl U3YUCHHSI XUMUU HA YTIyOJIECHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI 3JIEMEHT, METaJlJl, HEMETa/ll, ajuIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJHAsT U HEOJHOPOJIHAS), BAJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEILIECTBA, MOJb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KHCIIOTa, OCHOBaHUE,
coilb, amM$OTEepHbI OKcHull, amMQpOTEPHBIA THUIAPOKCHI, XUMHYECKas pEeaKIus,
KJaccupuKanus peakluii: peakiuu COCIUHEHUS, PEaKIUU Pa3lIoKEeHUs, peakiuu
3aMelIeHUs, peaklnu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKLUU; TEIIOBOU



s ekt peakiuu; SIpO aToMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIAPHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KaTHOH, AaHWOH, pPAacTBOp, MAaccoBas JOJIsI BEIECTBA
(mpolieHTHasT KOHIIEHTpAIUsl) B pacTBOpE, MOJSIpHAs KOHIIEHTpAlusi BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIN W
BOCCTAHOBUTEIIH, OKHCJICHHE u BOCCTaHOBJICHHE, OKHCIUTEIIHLHO -
BOCCTAHOBUTEJILHBIE PEAKIIMH, METO]T DJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITUNA U IPUMEHSTh
AT MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIH30BaTh XUMHYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUsT (DOPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEaKIUH;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS HJIEMEHTOB B OWHAPHBIX COCIWHCHMSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUN 1Mo (opMynam, BUJIBI XUMHUYECKOM
CBs131 (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHEHUAX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akona [[. . MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEJICTBUM, MPEICTABICHUI O HAyYHBIX METOJIaX
MMO3HAHUSA, B TOM UHCJIE DOKCHEPUMEHTAIBHBIX M TEOPETUUYECKUX METOHAX
VCCJIEJOBAHMS BEIIECTB U U3YYECHUSI XUMHUUYECKUX PEAKIIUM;

JNIEMOHCTPUPOBATh TMOHUMAHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX IOJ0XEHUA B [lepronndeckont cucreme:

OTHCHIBATh U XapaKTepu30BaTh Ta0IMIHyI0 popmy Ilepuoandeckoit cucTeMsl
XUMUYECKHUX JIEMEHTOB: pa3inyaTh MOHITUA «TJlaBHas noAarpynna (A-rpynmna)» u
«mmoboyHas noarpynna (b-rpynmna)», «Majbie Tepruoab» U «OONBIITNE TIEPUOIBI;

COOTHOCUTHh 0003HAYCHUsS, KOTOpble MMeroTcs B Tabmuie «llepromnueckas
cucremMa xuMuuyeckux odaemeHtoB JI. WM. MeHnngeneeBa», ¢  4YHMCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl
s/pa, 00IIIee YUCII0 JICKTPOHOB U paCIIpe/IeIICHNE UX 110 SJICKTPOHHBIM CIIOSIM);

OOBSICHATH CBA3b TOJIOXKEHMsSI dJeMeHTa B Ilepuogumdeckoi cucreme ¢
pacupeseieHueM BJIEKTPOHOB IO SHEPIETHYECKUM YPOBHSAM, IOAYPOBHSIM H
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIaCCH(PUIIUPOBATh XUMHUYECKHE DJJIEMEHTBHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHE PeaKIu (M0 YMCIy U COCTaBY YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TEMI0BOMY 3P Dexry);

XapaKTEePU30BaTh (OMMUCHIBATH) (PU3NUSCKUE M XUMHUYCCKHIE CBOMCTBA IMMPOCTHIX
Y CJIOXKHBIX BEIIECTB: KUCIOPOAa, BOJAOPOA, BOJIbI, OOIINE XUMHUYECKHE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHMUHW M COJI€d, TEHETHYECKYIO CBSI3b MEXIY HHUMH,



MOATBEpXKAas MpUMEpaMU  MOJEKYJISPHBIX  YpaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM;

OMKCHIBATH POJIb KUCIOPOJa, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIlECCaX, B
KUBBIX OpPTaHW3Max, UX MPUMEHCHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MOYXHOE€ HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIISCTB B 3aBUCHUMOCTH OT HX
COoCcTaBa M CTPOCHHUS, BO3MOXKHOCTH IPOTECKAHUS XUMHUYECKUX TNPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUH,
MAacCOBYIO JIOJIF0O XUMHYECKOTO dJIEMEHTa Mo (popmysie COCAMHCHHS, HAXOJWTh
NPOCTEHIITYIO (DOPMYJTY BEIISCTBA IT0 MaCCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PAcTBOpPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIICCTBA B
pacTBoOpe, IPOBOJUTh PACUETHI M0 YPABHCHUSAM XUMHUYECKON peaKITnu;

NPUMCHSTh OCHOBHBIC OTICPAIIMU MBICIUTCIIBHON JCSITCIHOCTH — aHAIHM3 |
CUHTE3, CpaBHCHHE, 0000IICHNEe, CUCTEMAaTH3aIUIO, KIaCCU(PUKAIIMIO, BBISBICHUC
NPUYNHHO-CJICJICTBEHHBIX CBS3CH — JIJIT U3YYCHHS CBOMCTB BEIIECTB M XUMUYCCKUX
peaKinii, eCTeCTBCHHO-HAyYHbIC METOJbI TO3HAHUS — HAOJIOJCHUE, U3MEpPEHUE,
MOJIETUPOBAHKE, JKCIEPUMEHT (peajbHbIi W MBICICHHBIN) — MJI1 OCBOEHUS
y4eOHOT0 CoJIepKaHUS;

PacKphIBaTh CYIUTHOCTb MPOIIECCOB OKUCIEHUS U BOCCTAHOBIICHHUS, COCTABIISATh
YPAaBHEHHSI TPOCTBHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii (MEeToIoM
AJIIEKTPOHHOTO OaaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOMI0JaeMbIMU XUMUYECKUMHU
SBJIICHUSMH M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUUYECKHUE 3HAHUS CO 3HAHUAMHU
JIpYyTuX y4eOHBIX MPEIMETOB;

coOmro1aTh paBuiia 6€30MmacHoN paboThI B TaOOPATOPUH MPHU UCTIOTb30BAHUH
XUMHYECKOU TIOCYIBI 1 000PYIOBaHUS, a TAKKE MTPABUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBUM C WHCTPYKIUSMU BBITIOJHEHUSI JIAOOPATOPHBIX OMBITOB H
MPAKTUYECKUX paboT MO TMOJYyYEHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
(Bozopojia ¥ KUCJIOPO/ia), MPUTOTOBIEHUIO PACTBOPOB C OMPEIECICHHOM MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA, PEHICHUIO DKCMEPUMEHTANBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUIN;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW T'PAaMOTHOCTH,
BKITFOYAOIICH YMEHHUs 0€30MacHOTO OOpaIieHusl ¢ BEIIECTBAMU, UCTIOIB3YEMBIMU B
MOBCEIHEBHOM KU3HU, a TAKXKE 3HAHHWE MPABWIJI TOBEACHUS B MEIAX COCPEKCHHUS
310POBBSI U OKPYKAKOIIEH CPEIBI.



K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT copMHpOBaHbI
CJICIYIOIIHE MPEMETHBIC PE3YIBTAThl H3YUYCHHSI XUMUU HA YTIyOJECHHBIM YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHITUN: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHOH, AaHWUOH, 3JIEKTPOOTPUIATEIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasi peakius, TEIioBoi »3(PeKT peakuuu, MOab, MOJISPHBIMI
00BbEM, pacTBoOp;

BJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, JIEKTPOIUTUUECKAS] AUCCOLUAIUSA, PEAKIIUN
MOHHOTO OOMEHa, THUAPOJU3 CcoJiei, oOpaTumble W HeoOpaTUMbIC pEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE  PEAKLIMM, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHCJIEHHE€ W BOCCTAHOBJICHHE, DJIEKTPOJU3, aJIoTpomnus, amM¢pOTEPHOCTD,
XUMUYECKasi CBS3b (KOBaJICHTHAs, MOHHAS, METATMYECKas), MEKMOJEKYISIPHbIE
B3aUMOJICHCTBHS (BOJIOPOJIHASI CBsI3b, CWIbI BaH-nep-Baanbca), KoMIuieKCHbIE
COCIMHEHUS, KPUCTAJUIMYECKHE penieTKu (MPUMUTHUBHAsA KyOudeckas, 00BEMHO-
LEHTPUPOBaHHAas KyOuueckas, rpaHEleHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas TJIOTHOYIIAKOBAaHHAs), KOPPO3Us METaJUIOB, CILIABBl, CKOPOCTh
XUMHUYECKOW PEaKIUM, KaTajanu3, XMMUYECKOE PAaBHOBECHUE, DJIIEMEHTbl XUMUUYECKOU
TEPMOJAUHAMUKHU KAK OJTHOU U3 TEOPETUYECKUX OCHOB Xxumuu; [1J1K;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IIOHATUN U IPUMEHSATH
JTU MOHATHUS IPU ONIMCAHUU BELIECTB U UX IPEBPALLCHUM;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTaBJICHHs (JOPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpPENEATh BAaJCHTHOCTh U CTEIEHb OKUCJICHHUS XUMHUUYECKHUX JJIEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBa, IIPUHAICKHOCTh BELIECTB K ONPEACICHHOMY
KJIacCy COEIUHEHMH 1o (GopMmyliaM, BUIBI XUMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOM, METaJUIM4eCKOM) B HEOPraHUYECKUX COECJAUHEHUSAX, 3apsi] HOHA IO
XUMHYECKOW (opMyJsie, XapaKTep Cpelbl B BOJHBIX PAacTBOpax HEOPraHUYECKUX
COEMHEHUH, TUIl KPUCTALIMYECKONU PEIIETKH KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMmbich [lepuogunueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATH €TI0 TIOHUMAHHUE:

OTMCHIBATH U XapaKTepu30BaTh TabMuuHy0 dhopmy lleproaudeckoil cuctemsl
XUMUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «A-rpynna» u «b-rpymnmna», «Mmaible
MepuoAbD U «OOJbIINE TEPUOIBDY;

OOBSCHATH CBSA3h TMOJIOXKEHUs JiieMeHTa B llepmoamueckoil cucreme ¢
pacnpenesieHueM JJIEKTPOHOB IO JSHEPreTHYECKUM YPOBHSM, IOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHUOIOB;

BBLACJIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCHJIOB) B Ipejeiax MajblX MEPHOJIOB U TJIABHBIX MOATPYII C
YYETOM CTPOCHUS UX ATOMOB;



PacCKpbIBaTh CMBIC] TEOPUHU IICKTPOIUTUUECKON AUCCOIMaluu, 3akoHa ['ecca
U ero CIEJCTBHM, 3aKOHA JIEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHWYECKOW pEaklMd, HalpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (haKTOPOB;

KJacCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakiuu (10 YUCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO
TerIoBoMYy 3(¢eKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTEMEHEeW OKUCIICHHMS XMMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTaanu3aTopa);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMUUYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHEHUH, MOATBEP)KAas ATO OMHCAHUE
IPUMEPaMH MOJICKYJIIPHBIX U HOHHBIX YPABHCHHH COOTBETCTBYIOIIMX XUMHUYCCKUX
pEeaKLnii;

COCTaBJISITh YPABHEHUS : DJICKTPOJIUTUUECKOMN JUCCOIUAIIMK KUCIIOT, IeIouen
U COJICH; TIOJIHBIE U COKpAI[EHHbIE YPAaBHEHUS pPEaKIuii HOHHOTO 0OMEHa; peaKIlui,
MOATBEPKIAIONIUX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh TMPOIECCOB THJAPOJIHM3a COJIeH TOCPEICTBOM
COCTaBIICHUS KPATKUX HMOHHBIX M MOJIEKYJISIPHBIX YPaBHEHUU peaKIui, CYITHOCTh
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUi  TMOCPEJCTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO OallaHca STUX PEaKIIHiA;

Ipe/icKa3bIBaTh XapaKTep Cpelbl B BOAHBIX PACTBOpaX COJEH;

XapaKTepru30BaTh (OMHUCHIBATD ) PU3MUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIECTB (KUCIOPOJI, O30H, rpaduT, anmas, KpeMHU, O0op, azoT, docdop, cepa,
XJIOp, HATPUH, KA, MarHU#, KaJIbITUH, aTFOMUHUN, JKeJle30, Me/Ib, IIMHK, cepedpo)
1 00pa30BaHHBIX UMHU CIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PAaCTBOPOB
(aMMHaK, XJI0poBOAOPOI, cepoBomopo, okcuabl yraepoaa (I, 1V), kpemuus (1V),
azota (I, I, 1, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepuucras, cepHas,
azoTHas, QocdopHas, yroiapbHasi, KpeMHHUEBAs KHUCIOTHI, OKCHJIBl M THAPOKCHUIIBI
MeTaiioB |A—llA-rpymm, amromunaust, meau (1), munka, xemnesa (11 u 11));

MOSICHATh COCTaB, OTAENIbHBIC CIIOCOOBI TOJNYYCHHS] M CBOMCTBA CIOMXKHBIX
BEIIECTB (KHUCIOPOCOIEePKAIINE KUCIOTHI XJIOpa, a30THUCTast, OOpHAas, yKCyCHas
KHCIIOTHl ¥ WX conr, Tamorerunbl kpemaus (1V) u ¢pocdopa (Il u V), oxcun u
ruapokcu xpoma (I11), mepmanranar kanus;

OTHCHIBATH POJIb BAXXHEHIITNX U3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTaHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIAX SKOHOMHUKH,
MCIIOJIb30BaHUE /IS CO3/IaHUSI COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHH;

MIPOBOJUTEH PEAKIMH, TOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IMUHBIX
BEI[ECTB, PACIIO3HABATH OMBITHBIM IYTEM COJEP)KANIUEcs B BOJHBIX PAacTBOpPAx



WOHBI: XJIOpUA-, OpoMUI-, MOAMI-, cylbdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Ccyabpum-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHUI-WOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllus, aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA;

OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEHIINX M3y4aeMBIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOHCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX
YCIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHMHUYECKON KHHETHKUH |
TEPMOIUHAMUKH;

BBIUUCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJIFO XMMHUYECKOTO 3JeMEeHTa Mo (OpMylie COCTUHEHHS, MACCOBYIO
JOTI0 BEIIECTBA B PACTBOPE, MOJBHYIO JOJIO0 XHMHUYECKOTO OJJIEMEHTa B
COCMHEHHUH, MOJISIPHYIO KOHIICHTPAIlMIO BEIIeCTBA B pPAacTBOpPE, HAXOIUTh
IPOCTEHITy 0 (hOPMYITy BEIIECTBA TI0 MACCOBBIM HJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MPOBOJIUTH PAacUYeThl TI0 YPABHEHUSM XUMHUUYECKUX PEAKIUH C Y4eTOM HEIOCTaTKa
OJTHOTO W3 PEarcHTOB, MPAKTUYECKOTO BBIXOAA MPOAYKTA, 3HAYCHHsS TEIIOBOTO
addekTa peakiuu, OnpeeNaTh COCTaB CMECEH;

coOmro1aTh npaBuiia 6e30macHoi paboThl B 1a00OPATOPHUH MTPU UCTIOTH30BAHUN
XUMHYECKOU TOCYbI 1 000PYI0BaHUS, a TAKKE MTPaBUIIa OOpAIIeHHs C BEIIECTBAMHU
B COOTBETCTBUM C HWHCTPYKIUSIMU BBIMIOJHEHUS! JIAOOPATOPHBIX OMBITOB U
NPAKTUYECKUX padoT MO TMOJYyYEHUI0O U COOHMpaHHI0 Tra3000pa3HBIX BEIIECTB
(aMMmaka M yTrIeKUcIoro ra3a) U pelieHuio SKCIepUMEHTAIbHbIX 3a71a4 10 TeMaM
Kypca, TpEeACTaBIsATh PE3yNbTaThl AKCIIEpUMEHTa B  (QopMe  BBIBOJOB,
JI0Ka3aTeIbCTB, Tpa(UKOB, TAOIUI] U BBISBIISTH SMIIUPUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpaIldy MBICTUTEIBHONU JEATEIBHOCTU (aHAIHU3 |
CUHTE3, CpaBHEHHE, O00O0OIICHHE, CHUCTeMaTH3allMi0, BBIABICHHE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M) MPU M3YUCHUHU CBOMCTB BEIIECTB U XMMUYECKUX PEAKIIHH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJaMU MO3HaHMs (HaOJI0/IeHue, U3MEPEHNUE,
MOJICIUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

OpUMEHATh  MIpaBWjia  Oe30macHOro  oOpalleHuss C  BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCEHEBHOM KU3HH, ITPaBUJIa MOBEACHUS B IIEJIIX COEpEKEHUS
3I0pPOBbSI U OKpY)KAlOIIEW MPUPOAHON Cpelbl, MOHUMAaTh Bpeld (OMacHOCTD)
BO3/ICHCTBHUSI Ha >KMBBIE OpPraHU3MBI OINpPEACICHHBIX BEIIECTB, MOSCHATH Ha
npuMepax Croco0bl YMEHbIIEHUS U MPEJOTBPAICHUSI X BPEIHOTO BO3JECHCTBUS,
3Ha4YeHHE KUPOB, OEIKOB, YIJIEBOAOB ISl OpraHu3Ma 4eJI0BeKa;

UCTIOJIb30BaTh MOJYYEHHBIE MPEJCTaBICHUS O cdepax mpodecCHOHaIbHOU
JeSITEeNIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
i Mpo(ecCHOHANBHON OpPHEHTAlMKd W JUIsl OCO3HAHHOTO BBHIOOpa XMMHUHU Kak



npoUIBHOTO TpeMETa IPH MPOJAOKEHUU 00YUEeHUS Ha YPOBHE CPETHETO 00IIIEero
oOpa3oBaHusi;

y4acTBOBAaTh BO BHEYPOUHOH MPOCKTHO-UCCICIOBATEIILCKOW NEATeITLHOCTH
XAMUYECKOM W XHMHKO-3KOJIOTHUECKOW HAIPaBICHHOCTH, MPUOOPECTH OIBIT
MIPOBEICHUS YYCOHBIX UCCIICIOBAHNN B YCIOBUSAX 00pa30BaTeIbHBIX OpPTraHU3aIlui,
a TaKke OpraHu3alyii (IEHTPOB) TOTOJHUTEILHOTO 00pa30BaHus ACTEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungpossbie)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHble XUMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1acTh
€CTECTBO3HAHUS U
11 . 10 2
MPAKTUYECKOU JIeATETLHOCTH
YeJIoBeKa
BemectBa 1 xuMu4eckue
1.2 28 1
peakuuu
Hroro mo pazgeny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonsitue o razax.
2.1 19 1 1
Kucnopon. Oxcupt
Bonopon. Ilonsarue o xuciaoTax
2.2 P 8 1
U COJISIX
Bopa. PactBoper. [loustue 00
2.3 P 18 1 1
OCHOBAHUSIX
OCHOBHBIE KJIACCBI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61




Pa3nen 3. Ilepuoauyeckuii 3axoH u [epnoauyeckas cucrema xumudeckux 3jaeMeHToB /I, . MennesneeBa. CTpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 18
XUMHUYeCKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMHYEeCcKas CBSA3b.
3.2 OKucIuTebHO- 16 1
BOCCTaHOBHUTEJILHBIC PEAKIIHH
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O 136 5 6
[TPOTPAMME




9 KUIIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo H XuMnueckasi peakums
11 [ToBTOpEHUE U yriaybieHrne 3HaHUH 0 8
' BEIIIECTBE
19 OcHoBHbIE SaKOHOMePHOCTI/I MPOTEKaHUS 14 1 1
XUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLIUAIUS. 14 1 9
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 36
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO61as XxapakTepUCTUKa XUMUYECKHX 3 1
' anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 12 1
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO0mue croiicTBa METAIIOB 10
3.2 Baxueiimme MeTamuibl U KX COSTUHCHUS 22 2
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5)
Pazpnen 5. O6001menne 3HaHui
51 [ToBTOpeHue 1 0000IMIEHNE 3HAHMIT 10 )
' OCHOBHBIX Pa3JielioB KypcoB 8—9 kiraccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poss XuMuu B )KU3HU
qeJI0BEKa

[TonsiTHe 06 UcTOPUN BO3HUKHOBEHUS U
pa3BUTHUSA XUMUHU. XUMHSI B CHCTEME HAYK

Tena u Bentectsa. ®uznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

du3zndeckrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METOIaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumudeckoi nHGopMaIum

[IpencraBienust 0 HAay4YHOM MMO3HAHUH HA
SMIIUPUYECKOM YPOBHE: HaOJIOIeHUE,

HU3MEPCHUE, DKCIICPUMEHT, MOACIUPOBaHUC.

[Tonsatue o MmeTo1ax paboTHI ¢
XUMHYECKUMU BEIIECTBAMHU.
O6opynoBaHue HIKOJIbHON XUMUYECKOM
J1abopaTopuu

IIpaktuyeckas padora Ne 1 o reme
"ITpaBusna paboThl B 1a00paTOpHu U
npuéMbl 0OpalieHns ¢ 1abopaTOPHBIM
obopynoBanuem"




YucThle BELECTBA U CMECH

CriocoOBI pa3fiesieHust cMecei

[IpakTtuyeckas padora Ne 2 o reme

10 "Paznenenue cmeceli (Ha MpUMepe OUYUCTKH
MOBapeHHOM coJn)"

11 ATOMBI U MOJIEKYJIbI

12 XUMHUYECKUE DIIEMEHTHI

13 [IpocThie U cOKHBIE BEIIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

15 Xumunyeckas popmyina. BaneHTHOCTh
ATOMOB XHUMHYECKHX JIECMEHTOB

16 3aK0H IIOCTOSIHCTBA COCTaBa BEIECTB

17 Omnpenenenre BaJICHTHOCTH aTOMOB 10
dhopmynam OMHAPHBIX COCTMHECHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca
Brluncnenuss OTHOCUTENBHON

19 MOJIEKYJISIPHOM Macchl BEIIECTB, MOJIIPHON
Macchl, MAacChl BEUIECTB U KOJIMYECTBA
BEIECTBA

20 MaccoBast 107151 XUMHYECKOTO DJIEMEHTa B
COEIMHEHUH

21 Brruncnenust MaccoBOM 1071 XUMHYECKOTO
areMeHTa 1o GpopmyIe coeuHeHuUs

29 Haxosxaenue npocreiiiien hopMyIisl

BCIICCTBA IIO MaCCOBBIM A0JIAM 3JICMCHTOB




Beruncnenus npocreiimieit GopMysl

23 BEIIECTBA 10 MACCOBBLIM HMJIM MOJILHBIM
JIOJISIM 3JIEMCHTOB

24 KoauuectBo Bemecrsa. MoJib

o5 BzauMocBs3b KOJIMYECTBa, MACCHI M YUCIIa
CTPYKTYPHBIX ¢JIMHHUII BEIIECTBA

26 MoutsipHas Macca CMECH BEIIIEeCTB

97 MoubHas 101 XMMHYECKOTO DJIEMEHTA B
COEMHEHU U

28 Haxoxnaenue npocreiimei GopMysl
BEIIECTBA IO MOJLHBIM JOJISIM 3JIEMEHTOB

29 XuMudeckre IBIICHUI. XUMHUYecKas
peakuus u €€ Mpu3HaKu

30 3aK0oH COXpaHEHHUs MacChl BEIECTB

31 ATOMHO-MOJIEKYJIApHas Teopus. Ku3Hb u
nearenbHocTh M. B. JJomoHOCOBa

32 XHUMHUYECKUE YPaBHECHHSI

33 THuIbI XUMUYECKUX PEaKITUi
PacuéTel Mo XUMHUYECKUM YpaBHEHUSM

34 KOJMYECTBA U MAaCcChl UCXOAHBIX BEIIECTB
WJIM MPOJYKTOB peaKluu
Boruricnenus o ypaBHEHUSIM XUMHYECKOM

35 peaKIMK: KOJMYEeCTBa BEIICCTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHToB WK MPOAYKTOB PEAKIIHH

36 Brruricnenust mo ypaBHEHUSIM XUMHYECKOM

pCaKknuu: KOJINYECTBA BCUICCTBA, MACCHI 110




U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe
peareHTOB WIH NIPOJAYKTOB PEaKIIMU

37 O00011IeHNEe B CHCTEMATH3aLUs 3HAHUI

38 KonTtposneHas padora Ne 1 mo teme
"BemecTBa u XumMuieckue peakiuu"

39 Boznyx — cmech razos. [TonsiTre o ra3ax.

40 3akoH ABoraapo. MossipHbIii 00bEM razoB
Brrunciaenus 00€Ma, KOJIMYecTBa

41 BEIIECTBA ra3a Mo U3BECTHOMY €ro
KOJIMYECTBY BeIlleCTBa, 00BEMY

42 OTHOCHTENBHAS TNIOTHOCTH T'a30B

43 BrramcineHns oTHOCUTEIIBHOM TNIOTHOCTH
ra3oB
Ornpenenenre OTHOCUTEIbHOM

44 MOJIEKYJIIPHON MacChl Ta3000pa3HOTO
BEIIIECTBA 110 U3BECTHOM OTHOCHTEIIFHOM
IUIOTHOCTH
BrrunciaeHnss OTHOCUTEILHON

45 MOJIEKYJIIPHOM MAacChl Ta3a Mo U3BECTHOM
OTHOCHTEIBHOM IIJIOTHOCTH

46 OOBEMHBIC OTHOIIICHUS Ta30B IPH
XUMHUYECKUX PEAKIUIX

47 Brruncienus o0bEMOB ra3os 10
YPaBHEHUIO XUMHUECKON PeaKIuu

48 Kucnopos — aneMeHT U IpoCcToe BEIIECTBO

49 Oxcuanl

50 CriocoOslI mosTyueHus: KUCIopoia B

na60paTopI/H/1 " NPOMBIIIIICHHOCTHU




[Ipaktuyeckas padora Ne 3 o reme

ol "[Toy4enue u coOupanue KUCIOpo/ia,
M3y4YEHUE ero CBOMCTB"

52 KpyroBopoT kuciaopoaa B npupojie

53 O30H — aIIOTPOMHAS MOTU(PHUKAIHS
KHCIIOpOo/ia
TennoBoit 3 pexT XumMudeckoit peakiumu,

o4 TEPMOXHUMHUYECKUE YPABHEHHUS, dK30- U
SHIOTEPMHUUECKHE PEaAKITUU

55 Tonnueo. Ucnosk30Banue yrist 1 MeTaHa B
KauecTBE TOIUTMBA. 3arps3HeHne BO3IyXa.
Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIuu: KOJMYeCTBa BEIIECTBA, 00BEMA,

56 MacChl TI0 H3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB pEaKIuu
KonTtponsnas padota Ne 2 o teme

57 " "

Bosznyx. Kucnopoa. Oxkcuabl

58 Bonopos — aieMeHT 1 MpoCTOe BEIIEeCTBO

59 CriocoOslI otyueHusi BOAOpoa B
1abopaTopuu U MPOMBIIIIICHHOCTH
[IpakTnueckas pabota Ne 4 o Teme

60 "[lomydenue u cobupanue BOAOPOa,
W3Yy4YEHUE ero CBOUCTB"

61 Hcnonp30BaHue BOIOPO/Ia B KAUECTBE
TOTLINBA

62 [Tonsarue o kucnorax u coyax. Cocras

KHMCJIOT U COJIEN




Brrunciienus o0béMa, KOJIMYECTBA

63 BEIIECTBA ra3a Mo U3BECTHOMY €Tro
KOJIMYECTBY BEILIECTBA WM 00BEMY

64 Beruncnenus 006EMOB ra3oB 1o
YPaBHEHUIO XUMUYECKON pEaKIuu
Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,

65 MAacCHI 110 H3BECTHOMY KOJIUECTBY
BeIlleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJYKTOB PEAKITHH

66 dusnyeckue coiicTBa Boabl. Boaa B
pupoIe

67 AHanIu3 U CHHTE3 — METObl U3YUCHUS
COCTaBa BOJbI

68 XUMHYECKHE CBOMCTBA BOIbI

69 CoctaB ocHOBaHMit

70 PactBopsl. PacTBOpHMOCTE BeleCcTB B BOJIE
Hacelimiennsie u HEHACHIIICHHBIE,

71 KOHIICHTPUPOBAHHBIC M pa30aBIICHHbBIC
pacTBOpHI
CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU

72 PacTBOPOB: MaccoBas J0JIsl paCTBOPEHHOTO
BEII[ECTBA, MOJISIpHAs KOHIICHTpALUs
[IpakTuueckas paborta Ne 5 mo Teme

73 "[IpuroroBiieHNE pacTBOPOB C

OIpEeNENEHHON MacCOBOM 10JIer
pactBopénHOro BeuiectBa. llpurorosienue




pacTBOPOB C ONPEAEITEHHON MOJISIPHOU
KOHLIEHTpalyel pacTBOPEHHOTO BellecTsa”

BreramcneHns ¢ MCIojb30BaHUEM HOHSITHS

74 «MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE)
BerurciieHus ¢ MCTOIB30BAaHUEM MTOHATHS

75 «MOJIIpHasl KOHIIEHTPaLus pacTBOPEHHOTO
BEIIECTBA»

76 Pone pacTBOpOB B pupoie U )KU3HU
genoBeka. KpyroBopot BojbI B IpHUpOIe

77 3arpsi3HeHre NpUPOTHBIX Boa. OXpaHa n
OYHCTKA TTPUPOJTHBIX BOJI.
Berurcnienus ¢ HCmoyib30BaHueM TpaduKoB

78 PacTBOPUMOCTH TSI PacuETOB
PacTBOPUMOCTH BEILIECTB

79 Boruricnenus ¢ UConb30BaHUEM MOHATHS
«MaccoBasi J0JIs BEIIeCTBa B PacCTBOPE»
Boruricnenus ¢ UConb30BaHUEM MOHATHS

80 «MOJISIpHAsA KOHIEHTPALUs PACTBOPEHHOTO
BEIIECTBA»
Brruncnenus ¢ ucnosnb3oBaHueM rpadukoB

81 PacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEIIECTB

82 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN

83 Kontponsnas padora Ne 3 mo teme
"Bonopon. Bona. PactBopsl. OcHoBaHus"

84 Oxcuppl: cocTaB, KiaccupuKanus,

TPUBHUAJIIBHBIC HA3BAHUA




[Tosmydyenne u XuMHUYECKUE CBOMCTBA

85
OKCHJIOB

86 [TonsaTue o ruIPOKCUIaAX — OCHOBAHUSIX U
KHCJIOPOJICOAEPIKALUX KUCIOTAX

87 Ddu3nuecKne U XMUMHUICCKHE CBOMCTBA
KHCJIOT

88 [omy4yeHne KUCIOT

89 Knaccudukarus ocHOBaHUN

90 [[€moun, UX CBOKCTBA U CITOCOOBI
TTOJTydCHUS

01 HepacTBopumbie 0ocHOBaHMsI, UX CBOWCTBA U
CHOCOOBI OJTYYEeHHS
[Tonsatue 06 ampOTEpHBIX THAPOKCHIAX:

92 XUMHUYECKHE CBOMCTBA M MOJTyYCHUE.
[IpumeHeHne BaXXHEUIINX OCHOBAHUHN

93 Comu: cocTaB, knaccuduKanms,
TPUBHUAJILHBIC HA3BAHUS

94 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA
coneit. [lonydyenue comnei

95 ['eneTnveckas CBsI3b MEXKy KJIaCCaMH
HEOPraHMYECKHX COCTMHCHUI
[IpakTuueckas pabota Ne 6. Pemenue

96 AKCIIEPUMEHTAJIBHBIX 3a]1a4 [10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHIX
COEJIMHEHUI»
Brruricnenust mo ypaBHEHUSIM XUMHYECKOM

97 peaKIuu: KOJIMYecTBa BElIecTBa, 00bEMa,

MacCChI 110 U3BBCCTHOMY KOJIMYCCTBY




BEIIECTBA, 00BbEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIIUU

BBI‘-II/ICJIGHI/I?I MacCChbI HpOIIYKTa peaKHI/II/I 110
U3BECTHOI Macce OJTHOT0 U3 UCXOIHBIX

98 BEIIIECTB, B3ATOTO B BUJIC PacTBOPA,
COJIEpIKAIETO ONPEACTEHHYIO MACCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTaHUIECKUX
coenrHeHni"

100 [TepBbIe MOTBITKA KIIACCH(PUKAITTN
XHUMHYECKUX 3JICMCHTOB

101 [TonATHE O TpyMIIaX CXOIHBIX SJIEMEHTOB

102 DIeMEeHTHI, KOTOpbIe 00pa3yioT
am(oTepHbIe OKCUIBI U THIPOKCUIBI

103 [Tepuonnueckuii 3akoH. OTKPBITHE
[Tepuoanueckoro 3akoHa
KopoTtkonepuoanas v JUIMHHOTIEPUOIHAS

104 dhopmel [Teproandeckoit cucTeMbl
xuMmudeckux snementoB .M. Mengeneena

105 [Tepurop1 U TPYIIIBI

106 OCHOBHBIE CBEJICHHUSI O CTPOCHUU aTOMOB

107 CocTaB aTOMHBIX s1I€p

108 N3oTombl Kak pa3HOBUAHOCTH aTOMOB
XMUMHUYECKOTO AIIEMEHTA

109 ONEeKTPOHBI

110 DJeKTpoHHas OpOuTalb




111 OHepreTuyeckue ypoBHU U OyPOBHU
aToma; S-, p-, d-opouranu

DNEeKTPOHHBIE KOHPHUTYPALIUU
112 AIIEKTPOHHO-Tpaduueckue Gopmysi
aTOMOB

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
113 nepBbIX 20 XUMHYECKUX AIEMEHTOB
[Tepuonnueckont cucremsl J. 1.

Meuneneena

3aKOHOMEPHOCTH U3MEHEHUS paanyca
114 ATOMOB XUMHYECKHX JIEMEHTOB,

METAJUIMYECKUX U HEMETAIIINYECKUX
CBOWCTB I10 TPYIIIAaM U EPHOIaM

3menenyne cBONMCTB COETMHEHUN
115 XUMUYECKHX JJIEMEHTOB B TIEpUOJaX U

rpymmax

XapakTepuCcTUKa XUMHYECKOTO DIIEMEHTA
116 1o ero noJioxeHuto B [lepuoanueckoit
cucteme .M. Menneneera

3nauenue [leprnoanyeckoro 3akoHa u
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
AIIEMEHTOB JJIsl Pa3BUTHS HAYKU U
MPaKTHKH

117

SHCKTpOOTpI/IHaTCJ'ILHO CTh XUMHNYCCKHX
QJICMCHTOB

118

119 KoBanenTHas nossipHas cBs3b

120 KoBanenTHas HenossipHas CBA3b

121 HMounas cBs3b




DNEKTPOHHBIE U CTPYKTYPHbIE (POPMYIIBI

122
BEILIECTB
123 Kpucraimmaeckue n amop(dHbIE BEeIIecTBa
124 TUIBI KPUCTATMYESCKUX PEIIETOK U UX
XapaKTePUCTHKHU
[IpuunHbl MHOTOOOpa3us BEIIECTB,
125 3aBUCHMOCTE CBOMCTB BEIIECTB OT COCTaBa
U CTPOCHHUS
126 CrerneHb OKUCTCHUS
127 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC
peaxin
128 XUMHYECKUE 3JICMEHTBl — OKHUCIIUTEIH U
BOCCTaHOBUTEIH
CocraBneHne ypaBHEHUN OKUCIUTEIBHO-
129 BOCCTAHOBUTEILHBIX PEAKIIUA, METO/T
AJIEKTPOHHOTO OajaHca
Borurcnenus no ypaBHEHUSIM XUMHYECKOM
peakiuu: KOJIM4ecTBa BellecTBa, 00bEMa,
130 MacChl 110 U3BECTHOMY KOJIMYECTBY
BEIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIyKTOB PEAKIUU
Briuncnenus npocreiiein MOJIEKyasIpHOI
131 (hopMyITbl BEIIECTBA MO U3BECTHHIM
MacCOBBIM JIOJISIM 3JIEMEHTOB
132 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN
133 KonTtponpHas padota Ne 5 o teme
"CTtpoeHue aroma. XuMUYeCcKas CBS3b"
134 PesepBHblil ypok




135 PesepBHblii ypok

136 PesepBHblil ypok

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 136




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 CtpoeHnue aToMOB 1
[TocnenoBaTenbHOCTD 3aMOTHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
(507 (001 ()):!
3 Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX 1
opOuTaseit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIIEHUS U BaJIECHTHOCTD 1
5 Buaer XuMHU4ecKkoil CBsI3U 1
OOMeHHBIN ¥ JOHOPHO-aKIIENTOPHBIHN
5 MEXaHHU3M 00pa30BaHMsI KOBAJICHTHON 1
CBs3U. MexXMOJIeKyIsipHbIe
B3aUMOJIEHCTBUA
Tunel KPUCTAIITMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHUS 1
KPUCTAIIIMYECKUX PEHIETOK
3aBHCHUMOCTh CBOMCTB BELIECTBA OT THIIA
8 KPUCTAJUTMYECKOU PEIIETKH U BUAA 1
XUMHYECKOH CBS3U
9 Knaccudukanus XuMHIECKUX peakiui 1
0 Pa3IUYHBIM MpPU3HAKAM
10 DHepreTuka XMMHUECKUX Peakni. 1

TennoBoit 3¢ exT XuMHUUECKO peakiuu




11

3akou ['ecca u ero cieacreusa

12

BbIunciieHus o TepMOXUMUYECKOMY
YPaBHEHUIO PEAKIUH: TCILIOBOTO

s dekTa XUMHUECKON peaKIuu 110
KOJIMYECTBY BELIECTBA, MACCe MU
00BEMY TIpOpEarupoBaBIIEro UITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKknyy. 3aKOH JEHCTBYIOIIUX MacC

14

OHeprus aktuBauuu. [lonstue o
karanuze. @epmeHThl. UTHrHOUTOPHL

15

@akKTOpPBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BJIHMAOINKUEC HAa COCTOSHHEC
XHUMHYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ
B Pa3JIMYHbIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnele okuciauTeIn U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajlausa

20

CBoiicTBa MMPOCTBHIX BEHIECCTB —
MCTAJIJIOB U HEMCTAJIJIOB, KMCJIOT U colen
— B CBCTC HpeI[CTaBJ'ICHI/Iﬁ 00




OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKmusx

[Ipaktudeckas padora Ne 1. Pemmenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

21 «OKHCIIATENTHPHO-BOCCTAHOBUTEIIBHBIC
peaKIm
Kontponsnas padora Ne 1 no teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITHII»

23 PacTBopenue kak pU3NKO-XUMUYECKUIT
TpoIIeCcC

24 DNEKTPOTUTHI U HEAIEKTPOJIUTHI

o5 Teopus 2MEKTPOIUTHYECKON
JIUCCOLMAITAN

26 HNonHoe npousBeieHHE BOIbI.
Boaopoanslil nokazarenb

97 DIEKTPOTUTHIECKAS JUCCOIHAITIS
KHCJIOT, OCHOBAHHH U COJICH

28 Peakiiuu nonHoro ooMena
CBolicTBa KHCJIOT, OCHOBAaHHH U COJIEH B

29 CBETE MPEACTABICHHUI 00
ANEKTPOJUTUYECKON JUCCOIMAITIT

30 KadecTBeHHBIC peaKkIy Ha HOHbI
[IpakTuueckas pabota Ne 2. Pemenue

31 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«ONEeKTPOIUTUYECKAS TUCCOLIUALIUS

32 I'mpponus conent

33 HoHHbIle ypaBHEHHUS THIPOJIM3a CONen




34

[Ipaktudeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJJa4 1O TCMC
«I'maponus coneny

35

Beruncnenus Macchbl IpOAyKTa peakuu
110 U3BECTHOM Macce OJIHOTO U3
HCXOAHBIX BCIICCTB, B3ATOI'O B BUJIC
pacTBopa, COJEPHKALIETO ONMPEICTEHHYIO
KOHIIEHTPAILMIO PACTBOPEHHOTO
BEIIIECTBA

36

KonTtponsnas padota Ne 2 o Teme
"DNeKTpoaUTHYECKAsT TUCCOLNAITUSA.
XHWMHUYECKUE PEAKIUU B pacTBOpax"

37

OO6mras xapakTepuCTUKAa HEMETAILIIOB

38

OO01as XxapakTepUCTHUKA FaJIOreHOB

39

XHUMHYECKHE CBOMCTBA raJIoOr€HOB.
XUMHUYECKUE CBOMCTBA XJI0pa

40

XinopoBogopoa. ComnsiHast KUCIIOTa

41

[IpakTuueckast padota Ne 4 o Teme
"[lostydeHue COIIHOM KUCIIOTHI,
HU3y4eHHe e€ CBOMCTB"

42

[ToHsATHE O KUCTOPOACOAEPIKAIINX
KHCJIOTaxX XJI0pa U UX COJIAX

43

Brruucnenus no YPaBHCHUAM
XUMHNYCCKHX peaKHHﬁ, C€CJIM OJUH UX
pearcHTOB 1aH B H30BITKE

44

Baxwuerimme coeqMHEHUsI XI0pa U UX
HAaXO0XJIEHUE B IIPUPOJIE




OO0mas xapaktepuctuka 3neMeHToB VIA-

45
TPYIIIBI
CtpoeHne u CBOMCTBA MPOCTOTO

46 BEIIECTBA Cephl. AJUIOTPOITHBIE
MOIU(UKAIIIH CEPBI

47 CepoBogopon, CT})OGHI/IG, busndeckue u
XHUMHYECKHE CBOUCTBA

48 Oxcunel cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 CepHast KUCIIOTa B €€ COJTU

51 [TpoMbIITIEHHOE MTOTYYEHUE CEPHOI
KHCIIOTHI
Haxosxnenne cepsl 1 €€ COeTMHEHUH B

59 npupojie. XMMHUECKOE 3arpsi3HEHUE
OKpYIKaroIel Cpebl COSANHECHUSIMH
cepsl
Berauciienust Macchbl MPOAYKTa PeaKiuu

53 10 U3BECTHOM MaccoBOM (00BEMHOIN)
noie (%) ero BbIXoa OT TEOPETUYECKU
BO3MO>KHOTO
Brruucnenus MaccoBolt (00BEMHOI)

54 nomu (%) BbIX0Jia TIPOJIYKTa PEAKIIUH 110
n3BeCTHOM Macce (00BEMY) HCXOIHOTO
BEIIIECTBA U MPOJYKTa PEaKIUH

55 OO1as XxapakTepucTuka aneMeHToB VA -
TPYIIIBI

56 A30T, pacrpocTpaHeHHE B IIPUPOJIE,

(I)I/ISI/ILIGCKI/IC U XUMHYECKHE CBOMCTBA




AmMHaK, ero GU3NYecKue 1 XUMUYECKHE

57 .
CBOICTBa
58 Conu aMMOHUS
[Ipaktuyeckas pabora Ne 5 o reme
59 "[lonydyeHrne aMmMuaka, U3y4yeHue ero
CBOMCTB"
60 Oxcwuer azota (1, 11, 11, 1V, V)
61 AzoTuctas KucnoTa. A30THasi KHCIOTa
62 [IpompllIIEHHOE MOJTyYeHNE a30THOM
KHACJIOTBI
Hutpatel u HUTpUTEL. XUMHUYECKOE
63 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIIMHEHUSIMH a30Ta
64 docdop, aIOTPOITHBIE MOTUPUKAITUH
dbocdhopa
65 Oxkcunpt pocdopa (11, V) u bochopras
KHCJIOTa
[TonsiTne 0 MHHEPAITBHBIX YIO0OPEHUSIX.
66 3arpsi3HEHUE TPUPOIHBIX BOJOEMOB
COCTMHEHUSMU a30Ta u docdopa
67 VYrnepon, ero aJuioTpOnHbIe
MO IM(UKAIIUHN U CBOWCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
68 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE

npoOJIeMbl, CBSI3aHHBIE C OKCUJIOM
yraepona (1V)




69

[Ipaktuyeckue padoter Ne 6 o Teme
"[Tonyuenue okcuna yriaepoaa (1V) u
M3y4YEHUE ero CBOMCTB"

70

VYronpHasg KUCIOTA U €€ COJIN

71

[TepBoHauanbHBIE TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KAK O
COEIMHEHUSAX Yriepoia

72

[IpupoiHBIE NCTOYHUKY YIIIEBOIOPOJIOB

U UX POJIb B OBITY U IPOMBILIUIEHHOCTH

73

TToustTiie 0 OMOJTOTUYECKH BAXKHBIX
OpPraHWYECKUX BEIIECTBAX — KUPaX,
Oenkax M yriieBoJiax

74

Kpewmuuii, ero puzndeckue u
XHUMHUYECKHE CBOMCTBA

75

Oxkcun kpemuuns (1V), kpeMHueBas
KHCJIOTA, CHIINKATHI

76

bop. bopnas kucnora

77

[Tpaktuueckast pabota Ne7. Pemenue
AKCIEPUMEHTAJIbHBIX 33124 10 TEME
«BaxHeime HeMeTalIbl U UX
COEIMHEHUS

78

Boruncnenus maccsl (00b€Ma; H.Y.)
MPOJYKTa PEaKI|H Mo TAaHHOH Macce
(00BEMY) HCXOTHOTO BEIIECTBA,

COJCpKalIero OHpeI[eJ'IéHHYIO MacCCOBYIO

JIOJIIO TIPUMECEN




79

KonTtponsnas padora Ne 3 o teme
«BaxHen1e HeMeTauIbl U UX
COEIMHEHUSI.

80

OO01as XxapakTepUCTUKa XUMUYECKUX
JJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nojoxenus B [IICXD JI.U.
MenneneeBa

81

Meramisl A- u b-rpynn

82

Mertannnueckas CBsI3b U METaJUITMYECKas
KpUCTAJIJINYEcKas pemérka. 3aBUCUMOCTh
(bu3MUeCKuX CBOWCTB METAJJIOB OT
CTpOEHUS KPUCTAJIIOB

83

OO01me XUMHYECKUE CBOMCTBA METAJIOB

84

OO6mme cnocoObl MOTYYSHHUST METaJIOB,
Metautyprusi. CriiaBbl

85

DIIEKTPOJIN3 PACIUIABOB M PACTBOPOB
COJICH KaK OJMH U3 CIIOCOOOB TIOJTyUEHUS
METAILIOB

86

Brrunciaenus mo YpaBHCHUAM
OJICKTPOJIM3a pacCiliaBOB U paCTBOPOB
BCIICCTB

87

ITonsarue o KOPPO3HUHU MCTAJJIOB

88

Brruncnenus cocraBa cmeceil ¢
HCII0JIb30BAHUEM PELIECHUS CUCTEM
YpaBHEHUH

89

PazauynHble TUIIBI BEIYHCICHUN 110
YPaBHCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ

90

Mertannsl A-rpyni. [llenounsie MeTansl




Haxoxnenue B npupone. CoiicTBa

o1 IIEJIOYHBIX METAJIOB

92 Oxcupl U TUJIPOKCH/IBI HATPUS U Kallus

93 [Ilemo4HO3EMENbHBIC METAILIBI

94 Baxxnenmme coeqMHESHNS KaJIbIIHs,
CBOWCTBA, IPUMEHEHNE

95 XKécTkocTh BOJIBI U CLIOCOOBI €€
yCTpaHEHUS
[IpaxTnueckas padota Ne § o Teme

96 "YKEcTKOCTEH BOABI M METOEI €€
ycTpaHeHus"

97 ATFOMUHUI

98 AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS

99 OO6mrast XxapakTepucTUKa MeTaIoB b-
rpynn (mMoOOYHBIX TTOATPYIIIT)

100 [lepBoHauanbHBIE TPEICTABICHUS O
KOMILJIEKCHBIX COSAMHEHUSIX

101 Mens u cepedpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKCaxX cepedpa u Meau

103 Hunak

104 AMdoTepHbIe CBOMICTBA OKCHIA U
TUAPOKCUIA IUHKA

105 XKeneso

106 Oxcuibl, TUAPOKCUIBI 1 coiu xee3a (1)

u xenesa (I11)




107

UyryH u cTranp — CILIaBbI XKelle3a

108

[Ipaktudeckas padora Ne 9. Pemenue
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«Baxnennne MeTalIbl U UX
COCTTUHCHUS

109

Brruncnenus cocraBa cMmeceil ¢
WCTIOJIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

110

Paznuyubie THITBI BEIYUCIEHUN O
YPaBHEHUSAM XUMUYECKUX PEAKIUN

111

KonTtpomnsHas padota Ne 4 o Teme
«Baxuenme MeTaJUIEI U UX
COETMHEHU S

112

bezonacHoe ncnonb30BaHUe BEUIECTB U
XMUMHUYECKUX peaklnii B ObITY

113

HoBbie MaTepuanbl 1 TEXHOJIOTHH.
[TpuHIUTIBI «3€TEHON XUMUM

114

XUMUS U 3JJ0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonsTre o npenenbHoO
JOTYCTUMOMN KOHIIEHTPAIUU BEIIECTB

(ITAK)

116

DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC C
COCIMHEHUSIMU yTJIepoJia, a30Ta, Cephl,
TSDKENBIX MeTaoB.Poinb xumMun B
pEIIeHUH YKOJIOTHYECKUX MPOoOIeM

117

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucTeMa XUMHYECKUX




OJICMCHTOB B CBCTC TCOPUHN CTPOCHUA
aToMa

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKUX JJICMCHTOB U UX
COCIMHEHUH B IEPUOJAX U IPyIIIax

119

CrpoeHnue BeniecTBa B TBEPAOM, KUIKOM
Y Ta3000pa3HOM COCTOSIHUH. Bub
XUMHYECKOMU CBSI3H

120

Knaccudukanus XuMUYECKUX peakiuit
10 Pa3IMYHBIM MpPU3HAKAM

121

[IporHo3upoBaHre BO3MOKHOCTH
HpOTeKaHI/ISI XUMHUYCCKUX npeBpameHHﬁ
B pa3J'II/I‘-IHI)IX yCJ'IOBI/IHX Ha OCHOBC
MPEJICTaBICHUN XUMHYECKOW KUHETUKHU U
TEPMOJMHAMHUKH.

122

XUMHYECKUE PEAKIIUU B PACTBOPAX.
IM'maponus coneit

123

CBolicTBa KMCJIOT, OCHOBAaHHH U COJIEH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

124

OKHUCAUTENEHO-BOCCTAHOBUTEIHLHBIC
peakiuu. JIeKTPOIIn3.

125

[Ipaktuueckas paborta Ne 10. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 T10 TEME
«XUMUYECKUE PEAKLIUN»

126

IIpaktuyeckas pabora Ne 11. Pemenune
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME




«MerTaJuibl, HeMETaJUTbl U HX

COCIIMHEHUS
127 PesepBHblit ypok 1
128 PesepBHblit ypok 1
129 PesepBHblit ypok 1
130 PesepBHEIi ypok 1
131 PesepBHbIil ypok 1
132 PesepBHbIil ypok 1
133 PesepBHEIi ypok 1
134 PesepBHbIil ypok 1
135 PesepBHEII ypok 1
136 PesepBHEII ypok 1

OBUIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN MIPOT'PAMMObBI

8 KJIACC
Kona .
IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsiEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 ITo teme: «IlepBoHaYanbHbBIE XUMUYECKUE TTOHSATHUSY
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX IMOHSATHI: aToOM, MOJICKYJa,
XAMHWYECKAN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(oTHOpOTHAST ¥ HEOAHOPOIHASI), BAJICHTHOCTh, OTHOCHTEIIFHAS aTOMHAS U
MOJICKYJISIpHAsT Macca, KOJUYEeCTBO BEIISCTBA, MOJIb, MOJIAPHAs Macca,
1.1 MaccoBas JI0JIsl XKMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
XHUMHYCECKas Peakius, KiacCH(pHUKAIsI peakiuid: Peakuu COCTUHEHUS,
peaKIuu Pa3IoKEHUS, PEaKIUU 3aMEIICHHS, peakiuu oOMeHa, 3K30- U
SHIOTEPMHUYECKHE PEAKIUU, TEIUIoBOH »h(dEKT peakiuu, pacTBop,
MaccoBas JIOJISI BellecTBa (MPOIIEHTHAs KOHIICHTPAIIHsI) B pacTBOPe
12 WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX TIOHATHA H
' MIPUMEHSTH 3TH MTOHATHUS ITPU ONMCAHUH BEIIECTB M MX MIPEBPAIICHHII
13 WCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JJI COCTaBJiCHUS (Gopmyn
' BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI
14 PacKphIBaTh CMBICII 3aKOHOB COXpPaHEHHWs MAacCChl BEIECTB, TMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUeHHs, 3aKOHa ABOTAIpO
15 OTIPENIeTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIaccu(pUIMpoOBaTh XUMHYECKHE peakiuu (M0 4YHCIy U COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB
18 BBIUUCIISATH MAacCOBYIO [IOJIF0 XHMHYECKOTO »JlieMeHTa 1o ¢dopMmyne
' COEMHEHUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh €CTECTBEHHOHAy4YHbIe METOJbl TO3HAHWS — HaOJIo/eHueE,
' HU3MEPEHHUE, MOJISTUPOBAHNE, SKCIICPUMEHT (PEaIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine npeacTaBUTENN HEOPraHUIECKUX BELIECTBY
91 PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHATUN: OKCHI, KUCJIOTa,
' OCHOBAHHE, COJIb
59 OTIpEIeNATh TMPUHAAJICIKHOCTh BEIIECTB K OINpeAeiIEHHOMY Kiaccy
' COEIMHEHUH 10 GopMyIIam
2.3 KJ1accu(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA




24

XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEILECTB
Pa3IMYHbIX KJIACCOB, OATBEPIK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOKMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpAlICHUN B
Pa3JINYHBIX YCIOBHIX

2.6

CledoBaTh  IpaBWJIaM  MOJIB30BAHMS ~ XMMHYECKOM  MOCYAOM |
1a00paTOpPHBEIM O00OPYIOBAaHWEM, a TakKXKe TMpaBWIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSIMH 110 BBITOJHEHHIO
7a00paTOPHBIX XHMHUYECKHX OIBITOB M0 TIOJYYEHUIO U COOMPaHHIO
ra3oo0pa3HbIX BeEIIEeCTB (BOAOPOAA M KHCIOpOJa), MPUTOTOBICHHUIO
pacTBOPOB € OMNpPEEIEHHON MacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U TPOBOJUTH  XUMHUYECKHE AKCTIEPUMEHTBHITIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIIOT C MOMOIIBI0 HHANKATOPOB
(;makmyc, GpeHondTanenH, METHIIOPAaHXK U JPyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKINu

[To Teme: «llepuonnuecknii 3akoH u Ilepuonmueckass cucrema
xumuueckux oanementoB JI. WM. MengeneeBa. CrTpoeHue aTtoMoB.
Xumuueckas cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSTHH: SApPO aroma,
JNICKTPOHHBIM  CJIOM aromMa, aToMHas OpOWTalb, paguyc aToMma,
XUMHYECKasi CBfA3b, IMOJISIpHAsT M HEMOJSpHas KOBaJCHTHAs CBA3b,
ANEKTPOOTPUIIATENILHOCTh, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTEMEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYCCKHUE IJICMCHTHI

3.3

ONKCBHIBATh M XapaKTepu3oBaTh TabmuuHyr Qopmy I[leproauueckoii
CHCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3inyarTh TMOHATHS «TJIaBHAs
noArpymnma (Arpymnma)» u «mobdounas noarpynna (brpymnma)y, «Maasie» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpeiBaTh cmbicn  [lepuoamyeckoro 3akoHa J[.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUUYECKHX AJIEMEHTOB OT UX M0JI0KeHUA B [lepuoandeckoit cucreme

3.5

COOTHOCHTB 0603Ha‘{eHI/IH, KOTOPBIC UMCIOTCA B Ta6J'II/II_Ie ((HepI/IOI[I/I‘leCKaSI
CUCTEMAa XHUMHUYCCKHUX JJICMCHTOB I[I/I MenjeneeBay € YHUCIOBBIMH
XapaKTCPUCTUKAMU CTPOCHHA ATOMOB XUMHUYCCKUX 3JICMCHTOB (COCTaB n
3apsana Aapa, o6mee YUCJIO JJICKTPOHOBU pacClpCACJICHUC HUX 110
QJICKTPOHHBIM CJ'IOHM)

3.6

OoNpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OonpCACiIsITb BUJ XHMHUYECKOH CBS3HU (KOBEU'ICHTHB.H u I/IOHHaSI)B
HCOPraHN4YCCKUX COCAUHCHUAX




9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeAMETHBIC PE3YJIbTAThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/IH

[lo Teme: «BemiecTBo U XuMuyeckasi peakLus»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHUH: PacTBOP,
SJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AJICKTPOJUTHYECKAs JAUCCOLMAIIMS,
peakiuy HMOHHOTO OOMEHa, KaTajlu3aTop, XHUMHUYECKOE pPaBHOBECHE,
0o0paTuMbIe U HEOOpaTUMBbIE PEAKIINH, OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIC
peaKkifu, OKUCIUTENb, BOCCTAHOBUTEIh, OKHCICHHE W BOCCTAHOBIICHUE,
auIoTpornusi, aMpOTepHOCTh, XUMUYECKasl CBsI3b (KOBaJIEHTHAsl, HOHHAS,
METAJUTMYECKas), KpPUCTAUIMYECKass pEemETKa, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKiuu

1.2

UIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYCCKHX HOHATUH W
MIPUMCHSATD O3TH IOHATUSA TP OITMCAHHUU BEHIECCTB U UX npeBpameHI/H‘/i

1.3

COCTaBIIAITh YPAaBHEHUS AJIEKTPOJUTUYECKON JAMCCOIMAIMN  KHCIIOT,
LIEJI0YEH U COJIEH, MIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO
oOMeHa

1.4

pacKphIBaTh CYIIHOCTh OKHCIIUTEIIFHO-BOCCTAHOBUTENBHBIX —PEaKIUi
MOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa ATUX PeaKIHi

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOMN peakIuu

IIo temam: «Hemeramnasl W UX coenuHEeHHA» U «MeTaibl U HX
COETMHEHUS

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIMME U CHEHUPUICCKUE XUMUUYECKHUE
CBOWMCTBA TIPOCTHIX M CJIOXHBIX BEIIECTB, IOATBEPKIas OIHMCAHUEC
MpUMEpaMH MOJICKYJSPHBIX W HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIUii

2.2

COCTAaBJIATh YpPAaBHCHUSA peaKHHﬁ, MNOATBCPKAAOIINX CYHICCTBOBAHUC
Te€HETUYECKOM CBA3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3HUPOBATH CBOIiCcTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUA,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Ppa3jIMYHbIX
YCIOBHUAX

2.4

CJIC10BAaTh IIpaBUJIaM IIOJIb30BAaHUA XHUMHUYECKOH HOCYI[Oﬁ n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaKXC IIpaBUIaM O6paIJ_[eHI/I$I C
BCIICCTBAMHU B COOTBCTCTBHU C HWHCTPYKIUAMU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB TII0 TOJYYCHHUIO H CO6I/IpaHI/IIO
ra3006p33HLIX BCIICCTB (aMMI/IaKa " YIIJICKHUCJIOTO ra3a)

2.5

IpOBOAUTDH pCaKiuy, MOATBCPIKAAOIINC KauyeCTBEHHBIN COCTaB
PAa3JIMIHBIX BCUICCTB: PACIIO3HABATH OIBITHBIM HYTeM XJiopuna-, 6p0MI/II[,
noauna, Kap6OHaT, (I)OC(I)&T, CHJIMKAT, CYJ'IB(I)B.T, TUAPOKCUIANOHBI, KATUOHBI




aMMOHHS, HMOHBI HM3YYEHHBIX METAJUIOB, IMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

3 ITo Teme: «XuMmus 1 OKpyxKaroas cpena»
31 pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux nonstui: IIJIK Bemecrtsa;
' KOPPO3HSI METAJIIOB
IPUMEHSTh OCHOBHBIE OIlE€pallM MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATHU3alMI0, BBISBICHUE
3. IPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — JUIsl U3y4EHUsl CBOWCTB BEILECTB U

XMMHMUYECKUX PpEaKLMH; €CTECTBEHHOHAYYHbIE METOJbl IO3HAHUS —
HaOJI0/IeHNe, M3MEpPEHUe, MOJIEIUPOBaHHUE, SKCIIEPUMEHT (peaibHbI U
MBICJIEHHBIH)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XUMuM B )KM3HH YelNOBEKa. XUMUS B cCUCTEME HayK. Tena u
BemiecTBa. Ou3nyeckre CBOKWCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

1.2

TTouarue o Meromax Imo3HaHUS B xuMuu. Yucrtele BemectBa M cMecu. CriocoObl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUECKHE dJIeMEeHThI. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckass (opmyna. BalleHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKoH
IIOCTOSHCTBA COCTaBa BenlecTB. OTHOCHUTENbHAs aToOMHas macca. OTHOCHTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTtBo BemecTa. Moiib. Mouisipaast Macca. B3anMocCBsA3b KOJITMYECTBA, MACChI
¥ 4YHCJIa CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuérel mo QopmynaM XUMHYECKHUX
COEeUHEHNN

1.6

DU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMUYECKasi peakus 1 €€ Mpru3HaKku. 3aKOH
COXpaHEHWs MacChl BEIIECTB. XHUMHUYeCKHe YypaBHeHusa. Kiaccudukarus
XUMUYECKUX peaKIuii (COeNUHEHMS, Pa3JIOKEHHS, 3aMEIeHUs, 0OMEHA)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYIOW, C MpaBUJIaMH
paboTHI B JIAOOPATOPUH U ITpUEMAMU OOpaIeHHS C JTJab0PaTOPHBIM 000PYI0BAHHEM,
W3yYeHHE M ONHcaHue (PU3NYECKUX CBOMCTB 00Opa3I[OB HEOPraHUYECKUX BEIIECTB,
HaOmroieHue (pu3nveckux (IUIaBJIeHWE BOCKA, TasHHE JIbJ]a, paCTUPAHUE caxapa B
CTYNKE, KHUIICHHE W KOHJCHCAIMsS BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHCIOTOW) SIBJICHUH,
HAOJIO/IGCHUE ¥ OINUCAaHWE MPHU3HAKOB TPOTEKAHHWS XUMHUYCCKUX PEaKIHii
(pasnoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XIJIOpUAOM Oapwus,
paznoxenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKeie3a C
pactBopom conu menu(ll), nzyuenue crnocoOoB pazaeneHusi cMecedl (C MOMOIIBIO
Maruura, (uUIbTpOBaHWE, BBIIAPUBAHHWE, JUCTWUIAIUSA, Xpomarorpadusi),
MPOBEJICHUE OYMCTKU TOBAPEHHOW COJIM, HAONIOJIEHHWE U OIMHCAHUE Pe3yIbTaToOB
MIPOBEJICHUSI OTBITA, WLTIOCTPUPYIOIMIETO 3aKOH COXpPaHEHHS MAacChl, CO3JaHHe
Moenel MOJIeKy (IapoCTeP>KHEBBIX)

Baxwueiiune MNpEACTAaBUTCIIN HCOPIraHUYCCKNUX BCIICCTB

2.1

BO3,HYX — cMech ra3oB. CocTaB BO3ayXa. KI/ICJ'IOpOI[ — 9JICMCHT U IPOCTOC BCIICCTBO.
HaxoxnaeHue KHCJIOPOda B ITpUpo e, (I)I/ISI/I"ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_[I/II/I
FOpeHI/IH). OKCI/L[[BI. HpI/IMCHCHI/IC Kucjiopozaa. CnocoObl MOJIYYCHUS KHCIIOpPOJa B




nabopaTopuu W MpOMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupone. O30H —
AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t A3pPeKkT XUMUYECKOH peaklnu, TePMOXUMUYECKAE YPaBHEHUS, K30~ U
SHAOTEPMHUUECKUE peakiuu. TOomauBO: yroiab M MeTaH. 3arps3HEHHUE BO3/yXa,
YCHJICHHE MTApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bonmopon — anemeHT M mpocroe BemecTBo. HaxokzaeHne Boaopona B IPUPOE,
¢bu3nvecKrue 1 XUMUYECKHAE CBOWCTBA, IPUMEHEHUE, CTIOCOOBI OTydeHus. KucmoTer
U COJIA

2.4

MonsipHblii 006EM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBouicTBa Bojbl. Bona kak pactBopurens. PactBopsl. Hacklennsie u
HEHACBHIIIEHHbIE pPacTBOpbL. PacTBOpMMOCTH BemiecTB B BoAe. MaccoBas 10Jist
BEIL[ECTBA B pacTBOpe. XUMHUUECKHUE cBOicTBa BOJbl. OcHOBaHMs. Posib pacTBOpOB B
NpUpOJ€ U B KU3HU 4YesloBeka. KpyroBopoT BoAbl B MpHUpoAE. 3arpsi3HEHHE
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJL

2.6

Knaccudukanus Heopranmyeckux coeauHeHui. Oxcuapl.  Knaccudukarms
OKCHJOB:  coyieoOpasyromue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HecosieoOpa3yromue. HomeHkmatypa oxcuaoB. @Dusndyeckue U XUMHUYECKHE
CBOMCTBa OKCUAOB. [ToydeHne okcuion

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUHN: 1ENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. ®@u3MYeCKHUE M XMMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosnydenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus xucnor. Homenknatypa xkucnor. dusnueckue u
XUMHWYECKHE CBOMCTBAa KHCIOT. Psan axktuBHoctH MeTayuioB H.H. bekerosa.
[Tonydenue KucCiIoT

2.9

Comu. Homenknarypa cosieil. PuU3WUECKUE U XUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coneit

2.10

I'enetnueckas cBA3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COCI[PIHCHHFI

211

XUMHUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIPEICIICHHE COICPKaHMsI KUCIOPOa B
BO3/yXe, MOJIydeHHnEe, COOMpaHue, pacrio3HaBaHUE M U3yYCHUE CBOICTB KUCIIOPOa,
HaOJII0/ICHUE B3aMMOICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIIOBHUSI BOSHUKHOBEHHUS U
MpeKpaleHus ropeHus (Imoxapa), 03HaKOMJICHUE ¢ 00pa3aMy OKCHJIOB U OITUCAHUE
WX CBOWCTB, MOJIyYCHUE, COOMpaHue, PACIIO3HABAHUE U M3YYECHUE CBOCTB BOJIOPOIA
(ropenue), B3aumojeiicTBue Bojgopoma ¢ okcugom  Memu(ll)  (Bo3amoxkHO
WCIIOJIb30BaHUE BUICOMATEPHAJIOB), HAOIIOICHHE 00Pa3lOB BEIIECTB KOJINYECTBOM
1 ™Momb, uccienoBaHHE OCOOEHHOCTEW pACTBOPEHMsI BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTHIO, TPUTOTOBJICHUE DPACTBOPOB C OMpEeAENEHHOW MaccoBOM Hojeit
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJEHCTBHME BOJBI C MeTallaMu (HATpUEM H
KanmpliueM) (BO3MOKHO  HCHOJB30BAHUE  BUICOMATEPHANIOB),  OIpEJEICHHE
PacTBOPOB KHCIIOT U HIeNoYeil ¢ MOMOIIBI0 MHAUKATOPOB, UCCIeI0BaHUE 00pa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJACHHE M3MEHEHHS OKPACKU
WHMKATOPOB B PacTBOpax KUCIOT U IIeNouel, n3ydeHne B3auMOJCHCTBHS OKCH/IA
meau(ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C METaJUlaMU, pPEeaKIHi




HEUTpAIM3aLMK, IOJY4YEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
METaJIa JPYTUM U3 PACTBOPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 33Ja4 I10 TEME
«BaxHenmue Ki1acchl HEOPraHUYECKUX COEAUHEHUI

IIepnoanueckuit 3axkoH u [lepuoauueckas cuctemMa XUMUYECKUX emMeHToB J[. 1.
MenneneeBa. CtpoeHue aToMOB. XuUMH4YecKasi CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN

3.1

[lepBble MOMBITKH KiIacCU(UKAIMN XUMUYECKUX JIEeMEHTOB. [loHATHE O rpymmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHbIE U ILEJOYHO3EMENbHbIE METaJlIbl, TaJOTEHbI,
WHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCHUABI U
TUAPOKCUBI

3.2

[Iepnognueckuit 3akoH. Ilepmoanueckas cucrema XUMHYECKMX diemeHToB [I.U.
MenneneeBa. Kopotkonepuoanass u amuaHoniepuoaHas (opmer [lepuoguaeckoit
cucteMbl xumudeckux snemeHToB JI.MI. MenneneeBa. Ilepmoasl m rpynimsl.
@u3NYECKU CMBICII OPAIKOBOTO HOMEpPa, HOMEPOB IIEPUOIA U I'PYIIIIBI JIEMEHTA

3.3

Crpoenue aromoB. CocraB artomHbIx saep. M3ortombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX  000JI0YeK aToMOB NepBbIX 20  XHMHUYECKHUX  3JIEMEHTOB
[Tepmognueckoit cucrembr .M. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuognueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMepHOCTI/I N3MCHCHUS pa)myca aTOMOB XUMHUYCCKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMYECKUX CBOWMCTB MO TpyMnaM U NeproaaM. 3HaAYCHHE
[Tepuoanueckoro 3akoHa u [leprouueckoi CUCTEMBI XUMUYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U TpakIaHUH

3.5

Xumuyeckass  cBa3b. KoBanmeHTHas  (mosisipHas W HEMOJSIpHAs)  CBS3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX AJIEMEHTOB. MIoHHAas CBS3b

3.6

Crenens oxuciieHns. OKHCIMTEILHOBOCCTAHOBHTEIIHHBIE pCaKuuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBJICHUA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH KCIIEPUMEHT: U3yueHUe 00pa3I0B BEIIECTB METAIIJIOB U HEMETAILJIOB,
B3aUMO/ICHCTBUE TUAPOKCUIA IIUHKA C PACTBOPAMH KHCIIOT U IIEJI0Y€e, MPOBeIeHHE
OTIBITOB, WJUTFOCTPUPYIOUIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUIA
(ropeHue, peakliuy pa3ioKEeHHs, COTUHEHU)

9 KJIACC

Kon
1

IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS

BemectBo 1 xuMHu4eckas pcaKkuus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema XuMHUecKux 3iemeHToB J[.U.
MenpneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHMHM CBOWCTB
XUMHUUYECKUX DIIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kanusl, KalblUs U UX COCIUHECHUIN
B COOTBETCTBUH C MOJIOKEHUEM IEMEHTOB B [lepnoanyeckoii cuctemMe u CTpOeHUEM
MX aTOMOB




1.2

CrpoeHue BelecTBa: BU/Ibl XUMUYECKOM CBSA3HU. TUIIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BHUAA
XUMHUYecKoi cBs3u. Kiaccupukamnuss 1 HOMEHKIIATypa HEOPraHMYECKUX BEIECTB
(MexTyHapoHas U TpUBHaJbHAs1). XMMHUYECKUE CBOWCTBA BELIECTB, OTHOCSIIUXCS
K pa3IMyHbIM KJaccaM HEOpPraHU4eCKUX COCAVHEHUM, TIE€HETUYEeCKas CBS3b
HEOPraHUYECKHUX BEIECTB

1.3

Knaccugukanuss XMMUYECKUX pPEaKIUil MO Pa3iMYHbIM TpU3HAKaM (10 YHCITy |
COCTaBy yYacTBYIOIIMX B pEaKIUH BEHIECTB, IO TEIUIOBOMY d(h¢ekTy, o
W3MEHEHMIO CTENEHEH OKMCIEHUS XUMUYECKUX JIEMEHTOB, 10 OOpPaTUMOCTH, IO
y4acTUIO KaTalu3aTropa). JK30- U SHAOTEPMUUYECKUE PEaKIUU, TEPMOXUMUYECKUE
ypaBHeHUs. [IoHATHE O CKOPOCTH XMMHUYECKOMN pEeaKIINKU

1.4

[TonsitTne 00 0OpaTUMBIX U HEOOPAaTUMBIX XUMHUYECKHX peakuusax. llonsTtue o
TOMOTE€HHBIX M TeTepOTEeHHBIX peakuusx. [loHsATHE 0 XMMHYECKOM paBHOBECHH.
@dakTophl, BIMSIOIMIME HA CKOPOCTb XHMMYECKOM pEaKIUu U IOJIOKEHHE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCIINTETEHO-BOCCTAHOBUTEIILHOM peakuum. CocraBiieHne YpaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMi €  HUCHOJIB30BAaHUEM  METoJa
AIEKTPOHHOTO OajaHca

1.6

Teopust 3JIEKTPOJUTHYECKON JTUCCOUUALMHU. IJIEKTPOIUTHI U HEIJIEKTPOJUTHI.
Karnonsl, aHnonsl. MexaHuU3M JAMCCOIMALIMM BELIECTB C Pa3IMYHBIMH BUAAMHU
xumuueckor cBszu. CremneHb auccormanuu. CuiibHbIE U ciaaOble 3JEKTPOIHUTHI.
Peaknun woHHOTO OOMEHA. YCIOBHUS TNMPOTEKAHUS PEAKIMH HMOHHOTO OOMEHa,
MOJIHBIE M COKpalll€HHbIE HWOHHBIE ypaBHEHHsS peakuuid. CBOWCTBA KHCIOT,
OCHOBAHUU U COJICH B CBETE MpeACTaBICHUN 00 3JEKTPOIUTHIECKON AUCCOLMAIIUY.
KauectBennsie peakiuu Ha HOHBI. [loHsATHE O THIpOTU3E cComeit

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSAMHU KPUCTAJUTMUECKUX
PEIETOK HEOPraHUYECKUX BEUIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa u aiMasa),
CIIOXHBIX BEUIECTB (XJIOpUAAa HATpHsl); HCCIEJOBaHHE 3aBUCHUMOCTH CKOPOCTH
XMMHYECKON peaKIHH OT BO3ACUCTBUS pPa3iMYHBIX (HAKTOPOB; HCCIIETOBAHHE
AJIEKTPOTPOBOJIHOCTH PACTBOPOB BELIECTB, Mpolecca JUCCOLMALUU KHUCIIOT,
miesioyeid U cosiei (BO3MOXKHO HCIOJIb30BaHHE BHAEOMATEpUAIOB); MPOBEICHHE
OTIBITOB, WJUIIOCTPUPYIOMIMX MPU3HAKK TMPOTEKAHHs peakuuid HOHHOTO OOMeHa
(oOpa3oBanue ocajaka, BBIJEIEHHWE Ta3a, o0O0pa3oBaHHME BOJbl); OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIuil
(ropeHue, peakIuu pPa3oKEeHHs, COSAMHEHUS); PACIO3HABaHHE HEOPraHWYEeCKHX
BEIIECTB C IIOMOIIBIO KAUYEeCTBEHHBIX pPEAaKIUHd Ha HOHBI;  pEIICHUE
AKCIIEPUMEHTATBHBIX 3a7a4

Hemertannsl 1 uX coeIMHEHUS

2.1

O6ma51 XapaKTCPpUCTUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHUSA ATOMOB, XapaAKTCPHBIC
CTCIICHU OKHUCJICHUS. CTpOCHI/IC )51 (I)I/ISI/I‘-IGCKI/IG CBOMCTBaA MMpOCThIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBAa Ha mpuMepe XJjiopa (B3aHMOHCﬁCTBHC C
MeTallliaMH, HEMCTaJlllaMU, IJ_ICJ'IO‘{aMI/I). XHOpOBOJIOpOZ[. ConsHas KHUCJI0Ta,




XUMHUYECKME CBOWCTBA, IMOJIydeHHE, MpumeHeHue. JleictBue xymopa |
XJIOPOBOJIOPO/Ia HAa OPraHM3M YesoBeKa. BaxkHeNme XJIOpUIbl M UX HaXO0KJICHHUE B
pUpoae

2.2

O6mas xapaktepuctuka eMeHToB VIA-rpymnmnel. OCOGEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (PpU3MUECKHe CBOWCTBA MPOCTHIX
BELIECTB — KUCJIOPOJA U Cepbl. AJUIOTPOIHBIE MOAU(DUKALIMY KUCIOPOJA U CEpBIL.
Xumudaeckue cBoicTBa cepbl. CepoBO0POA, CTpoeHHE, (PU3NIECKHE U XUMHUYECKUE
cBoiicTBa. OKCUIBI Cepbl KaK NMPeACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHast KUCIIOTa,
¢bu3nvecKkre u XMMUYECKHe CBOMCTBA (00IIMe KaK MPeJCTaBUTENs Kilacca KUCIOT U
cnenupuveckne). XUMHUYECKAE PEAKIUH, JIe)KAIIHNEe B OCHOBE MPOMBIIIJICHHOTO
crnocoba moxydyeHuss cepHo KucinoTsl. [Ipumenenue. Conu cepHON KHUCIOTHI,
KauecTBEHHasl peakuus Ha cyinbdar-uoH. HaxoxneHue cepbl U e€ coeaMHEHUN B
npupoe. XUMHUYECKOE 3arpsi3HEHUE OKpYXKAIoUled Cpelbl COEIMHEHUSMHU CEpPbI
(KUCIOTHBIE J0XKAW, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MPEOTBPAICHHS

2.3

OO6mas xapaktepucTika 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUS. A30T, paCpOCTpaHEHHUE B MPUPOJE, PU3NUECKUE
U XUMH4eckue cBoiictBa. Kpyrosopot azora B npupojie. AMMHaK, ero ¢pusndeckue
U XUMHYECKUE CBOICTBa, MoiyuyeHue M mnpuMeHeHue. Coium aMMOHHUA, UX
¢usznueckue U XMMHYECKUE CBOMCTBa, mMpuMeHeHHe. KauecTBeHHas peakius Ha
HMOHBl aMMOHHS. A30THasl KHCIOTa, €€ MojJydyeHHe, (U3HuecKue M XUMHUYECKHE
cBoiicTBa (0OmMe Kak TIPEACTaBUTENS Kiacca KHCIOT U crenuduyueckue).
Hcnonp30Banre HUTPATOB M COJICH aMMOHHMSI B KAUeCTBE MHUHEPATLHBIX YI0OpEHUIA.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHbIE
JOK]TH, 3arpsi3HEHUE BO3/AyXa, IOUBHI U BOJOEMOB)

2.4

®dochop, amtorpornHeie Moauduranuu docdhopa, GU3HMYECKHE W XUMUUYECKUE
cBorictBa. Okcun dochopa(V) u dpochopHas kucioTa, PU3NIECKUE U XUMUUECKHE
CBO¥cTBa, mosydeHue. Mcronb3oBanue (ocaroB B KayecTBE MHUHEPAIBHBIX
yInoOpeHuit

2.5

Oomast xapakTepuctuka eMeHToB |V A-rpymmbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIC CTCIICHW OKHUCICHHs. YTIEpoJ, aUIOTPOIHbIE MOIu(HKAILINH,
pacrpocTpaHeHue B MpUpojie, GU3NIECKUE U XUMUYECKHE CBOMCTBA. AJCOPOIIHS.
Kpyrosopor yriepoma B mnpupoge. Oxcuapl yriaepoaa, ux (Qusnueckue Hu
XUMHUYECKHUE CBOMCTBA, ICHCTBHE HA YXUBBIC OPTaHU3MBI, IIOJIydEHHE U TPUMEHECHHE.
DKoJoruveckre MpoOieMbl, cBs3aHHble C okcugoMm yriaepoaa(lV); rumortesa
rJ100aTBFHOTO TOTEIJICHHS KITUMaTa; MapHUKOBBIN A3QPeKT. YTroapHas KHCIOTa U €€
comu, ux (u3MUeckue M XUMHYECKHE CBOWCTBA, MOTYyYeHHE U TMPUMEHEHHE.
KauecTBenHas peakmusi Ha kKapOoHAT-HOHBL. Vcmonb30BaHne KapOOHATOB B OBITY,
MEHIIIHE, TPOMBIIIJICHHOCTH M CETHCKOM XO3SHCTBE

2.6

HepBOHa‘{aJILHLIC MOHATUSA 00 OPraHUYCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, INIMICPHUH, YKCYCHaA KI/ICJ'IOTa).
Hx cocTaB 1 XUMHYECKOE CTpPOCHHUC. [ToHsITHE 0 OHMOJIOrHYCCKH BaXKHBIX BCIICCTBAX:




KHUpax, OelKax, yrieBojJax — W UX POJM B JKU3HHM YeEIOBEKa. MarTepuasibHOe
€IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢u3nueckiue M XUMUYECKHE CBOMCTBA, MOJyYCHHE M TPUMEHEHHUE.
Coenunenus kpeMuus B pupojie. O6mue npeacrasienus o0 okcuae kpemuusi(1V)
U KpeMHHEBOH kucinote. CHIMKATBhl, UX HCIOJIB30BaHHE B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH. BakHeHIIMe CTPOUTENbHBIE MaTEpHaNIbl: KEPAMMKA, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [Ipobiaembl  Oe30MacHOrO0  MCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B NOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUH OKCIEPUMEHT: H3Y4eHHE OOpas3loB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISTHOW KHCIIOTBI; MPOBEJICHNE KAYECTBEHHBIX PEAKIINK Ha XJIOPUI-HOHBI
1 HaOJIIOJICHWEe TPU3HAKOB UX MPOTEKAaHWS; OTBITHI, OTPaKAIOMNE (U3HMUECKHE U
XMMUYECKHE CBOICTBA TaJIOTEHOB M WX COCIMHEHWH (BO3MOYKHO HCIIOJIb30BAHHE
BHJIEOMATEpUAJIOB); O3HAKOMJIEHHE C oOpa3lamMu XJOPUJOB (TaJOreHUJI0B);
O3HaKOMJICHHE ¢ 00pa3laMu cepbl B €€ COeNTMHEHUSIMH (BO3MOKHO MCIIOJIb30BaHHUE
BHJICOMATEpHAJIOB); HAOMIOACHUE Mpoliecca OOyrJIMBaHMs caxapa MoJ JeHCTBHEM
KOHIUEHTPUPOBAHHOM  CEPHOM  KHUCIOTHI; M3YYEHHE XUMHYECKUX CBOICTB
pa30aBiIeHHON CEpHON KUCIIOTHI, POBE/IEHNE KaueCTBEHHOM peakinu Ha cyiabdar-
MOH W HaOJIO/IeHWE TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (U3UICCKUMHU
cBOMcTBaMM a3oTa, (ochopa W HUX COETUHEHHH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEpHajIoB), 00pa3iaMu a30THBIX U (POCPOpPHBIX yAOOpEHUH; MOITyICHHE,
coOupaHue, pacrno3HaBaHWE W M3Y4YEHHE CBOIICTB aMMHUaka; MpPOBEACHUE
KayeCTBEHHBIX peakUuii Ha HOH aMMOHHUS U (ocaT-UOH U U3yueHUE MPU3HAKOB UX
MPOTEKaHUsI, B3aMMOJICHCTBUE KOHUECHTPUPOBAHHON a30THOM KHCJIOTBI C MEJbIO
(BO3MOXHO HCIIOJTh30BaHUE BUJICOMATEPHAIIOB); H3ydeHHue MOJIeNeH
KPUCTAINIMYECKUX pemETOK anMasa, rpadura, QymiepeHa; O3HAKOMIIEHHE C
MPOLIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOMCTBOM MPOTHBOTA3a; MOJy4YeHHE, cCOOMpaHHe, paclo3HaBaHUE U HU3y4CHHE
CBOMCTB YIJIEKHCIIOTO ra3a; MpOBEACHUE KAaueCTBEHHBIX peakiuil Ha KapOoHaT- u
CHWIIMKAT-UOHBl W UW3yYEHHWE NPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C
MPOIYKIMEH CHIIMKATHOM MPOMBIIIIEHHOCTH; PeIEHUE SKCIIEPUMEHTAIIbHBIX 33124
1o Teme «BakHelIne HeMeTauIbl U UX COSIUHEHHSD)

MerTanisl U UX COSIUHEHUS

3.1

OOwiast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
noJsioxkeHust B [lepuoanyeckoit cucreme xummuueckux emeHToB .M. MenneneeBa
u cTpoeHust atoMoB. CTpoeHune MetamioB. Meramindeckas CBA3b U METaJJIMUecKas
KPUCTAJIIINYECKAsl PEMIETKA. DIEKTPOXUMUYECKUN Psijl HAIIPSHKEHUIM METaJIOB

3.2

dusnueckue M XUMHUYECKHE CBoOHCTBa MeTauioB. OOmue crnocoObl MOJIydeHHUs
MeTayuioB. IloHATHE O KOpPpO3MM METaJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBel (CTanib, YyryH, JIOpaTIOMMHUN, OpOH3a) U MX MPUMEHEHHE B
OBITY M TPOMBILIEHHOCTH

3.3

H_[eJ'IO‘-IHLIe MCETAJJIbI: IIOJIOXKCHUC B HCpHOI{H‘-IGCKOfI CUCTEME XHMMHYCCKUX
OJICMCHTOB I[I/I MeHI[eJ'IeeBa; CTPOCHHUEC HX ATOMOB; HAXOXKIACHUC B IIPUPOJC.




duznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUabl u
TUAPOKCUBI HATPUS U Kanus. [[puMeHeHune nieoyHbIX METAJIJIOB U UX COEIMHEHUN

3.4

[Ieno4yHO3eMENBbHBIE METAUIBI MAarHUM M KaJIbLIMN: 10JI0KeHKue B [lepuoanueckoi
cucreme xumuyeckux dneMeHToB JI.MI. MenneneeBa; CTpo€HHME HMX aTOMOB;
Haxo’KJIeHHE B Ipupoje. PU3N4eCKUe U XMMHUYECKHE CBOMCTBA MarHUs U KaJbLus.
Baxneiimue coennHeHust Kaiablusl (OKCUA, TUIPOKCUT, con). KEcTKoCTh BOABI U
crocoObI €€ yCTpaHeHus

3.5

AmoMuHMiL: nosnoxeHue B [lepuoanyeckon cuctemMe XuMudeckux iemeHTos [1.1.
MeneneeBa; CTpoO€HUE aTOMa; HAX0KICHHE B ITpupoie. Pu3ndeckue U XMuMHYECKUe
CBOMCTBa aMOMUHUSA. AMQOTEpHBIE CBOICTBA OKCUA U THAPOKCUAA aTIOMUHUS

3.6

Kenezo: nmonoxenue B Ilepronnueckod cucreme XUMHUYECKHX 3neMeHToB [[.M.
MenzeneeBa; cTpoeHUE aTOMa; HaX0KJIeHUE B pupoje. Pusndeckue 1 XuMUYecKue
cBoiictBa »xene3a. Oxcuabl, ruapokcunbl U coimu skenesa(ll) u sxenesa(lll), ux
COCTaB, CBOMCTBA U NOJIy4YEHHUE

3.7

XUMHYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAJIOB M CILIABOB, UX
(U3HYECKUMU CBOMCTBAMU; U3yYCHHUE PE3YIBTATOB KOPPO3UH METAIIIOB (BO3MOXKHO
WCTIONIb30BAHNE BHCOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIlUsl W HATpUsS C BOJOH (BO3MOXKHO WCITOJIb30BAHHE BHJICOMATECPHAIIOR);
HCCIIeZIOBaHUE CBOMCTB KECTKOHM BOJBI; TpoIlecca TOPEHHsS Kelle3a B KUCIOPOJIe
(BOBMOXKHO ~ WCIIOJIb30BAHHE  BHJICOMATEPUANIOB);  MPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMi HA HOHBI (MarHus, KaablHs, allOMAHUS, THHKA, xeme3a(ll)
n xeneza(lll), memu(ll); HaOmomeHne W ommMCcaHWE TPOIECCOB OKpAIIUBAHUS
IUTAMEHU WOHAMHM HATpHs, Kalusg W KaublMsg (BO3MOXKHO HCIOJIh30BaHUE
BHJICOMATEPHUAIIOB); HCCICIOBAaHHE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHHS H
THJIPOKCUA IIMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 1Mo TeMe «BakHueiimme
METaJUTBI ¥ UX COCIHCHUS

XuMHUS U OKpyKarolias cpeaa

4.1

Hosrie MaT€puajibl U TCXHOJOTHUH. BCH_ICCTBa H MaTc€pHralibl B HOBCGI[HGBHOI\/'I KHU3HU
JeJloBeKa. XUMHS U 3J0pPOBEE. be3omacHoe ncnoabp30BaHue BCIUICCTB U XUMHWYECCKHUX
peaKL{I/Iﬁ B 6bITy. HepBaﬂ IIOMOIIb IIPU XUMHUUYCCKUX OXKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW T'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYKaroulen
cpenbl IIJIK. Posib XMMUM B peUIEHHWH HKOJOTHYECKHX IpobieM. IlpupoaHbie
WCTOYHUKU YTIIEBOAOPOJOB (Yroib, MNPUPOAHBIA ra3, He(Th), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U POMBILIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u013 MaTepuajioB (CTCK.]'IO, CIIJIaBbI
MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

1

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30B0Oro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpamMMblI
OCHOBHOTI0 00111er0 06pa3oBanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O T[I03HABAEMOCTH SIBJIEHUH MNpPUPOJbI, TIOHUMAHUE OOBEKTHUBHOMN
3HAYUMOCTH OCHOB XMMHYECKOW HAayKH Kak oOO0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOmeld KylIbTyphl W NPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOLIECTBA;
ITOHMMAaHHE MECTAa XUMMHUHU CPEIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaxX IO3HAHWSA, B TOM YHCJE JKCIEPHUMEHTAIBHBIX U
TEOPETHUYECKUX METO/IaX UCCIEAOBAHUS BEIIECTB U M3yUEHU S XUMHIECKIX
peaknuii; yMEHHUE WHCIOIb30BaTh MOJCIU sl OOBSICHEHUS CTPOCHUS
ATOMOB ¥ MOJICKYIT

1.3

0 cdepax mpodecCHOHATHHOU NEATETLHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha  JOCTH)KCHUSX
XUMHYECKON HAYKH, YTO MO3BOJUT O0YJIArOIIUMCS pacCMaTPUBATh XHMHIO
Kak cdepy cBoeit Oynyimiei npodeccnoHaTbHOU ACSITEIBHOCTH U CIENATh
OCO3HAHHBII BEIOOP XMMHH KaK MPOQHILHOTO MPeIMeTa IPH TIepexo/ie Ha
YPOBEHB CpelHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYECKUX 3HAHUU U YMEHUEC IPUMEHATb CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

BOKHEHIINEG XHMUYCCKUC TIIOHATUS. XUMHYECKHH JJIEMEHT, aToOM,
MOJICKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEIBHBIC aTOMHAsI U MOJICKYJISIPHAs MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, OKCH/I,
KHCIIOTA, OCHOBAHME, COJb (CPEIHssA), XUMUYECKas PEaKIus, PEaKInH
COCMHCHUS, PEAKIUU PAa3JIOKCHHS, PEaKIUH 3aMCIICHUs, PEaKIUu
oOMeHa, TeTutoBoH A(h(EeKT peakiuu, 3K30- U IHAOTEPMUUYECKHUE PEaKIIUH,
pPacTBOP, MaCCOBAas IOJISI XUMHUYECKOTO 2JIEMEHTA B COSAMHEHUH, MacCOBas
JI0JISI ¥ TIPOILICHTHAsT KOHIICHTPAIMs BEIIECTBA B PacTBOpPE, AP0 aToMma,
JNIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWTandh, paauyc aroma,
BAJICHTHOCTD, CTEIECHb OKUCJICHUS, XUMUYecKas CBSI3b,
3IEKTPOOTPULATENBHOCTD, MOJIAPHAs M HEMOJISIPHAsT KOBAJIEHTHAs CBA3b,
MOHHAsl CBS3b, METANIMYECKAsl CBsA3b, KPUCTAUIMYECKAs peHIETKa
(aToMHas1, MOHHAs, METATMYECKast, MOJICKYJIsIpHas), HOH, KATUOH, aHUOH,
AJEKTPOJIUT U HEDJIEKTPOJIUT, AIEKTPOTUTUYECKAS AUCCOLIMAIIUS, PEAKIITT
MOHHOTO  OOMEHa, OKHCIHUTEIHHO-BOCCTAHOBUTEIBbHBIE  PEaKIIUH,
OKHCJIUTEIb M BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAHOBJIEHUE,




AJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIe
peaKuru, CKOPOCTh XMMUYECKON peakuuu, katanusarop, 1K, koppo3us
METaJIJIOB, CILJIaBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHHU: 3aKOH COXPAaHEHHMS MAaccChl,
nepuoauueckui 3akoH .M. MenzeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUU XUMUU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOPHS
JIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH:

3.1

YMEHHE MPaBUIILHO UCMOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTepUabl (B
TOM YHCJIE€ MHMHEpAIbHbIE YA0OpEHUs, METaIbl U CIUIaBbl, MPOAYKTHI
nepepabOTKM  HPUPOJHBIX  HCTOYHHUKOB  YIJIEBOJAOPOJOB  (yruis,
MPUPOJHOTO Ta3a, He(TH) B OBITY, CEIBCKOM XO35IIICTBE, HAa MPOU3BOICTBE
U TMOHMMAaHHME 3HAueHUs >KUPOB, OEIKOB, YIJIEBOAOB [yl OpraHu3Ma
YeJIOBEKa; YMEHHE MPOTHO3MPOBATh BIIMSHUE BEUIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOJHYIO CpENy

3.2

YyMEHUE HHTETPUPOBATh XUMUUYECKHE 3HAHUS CO 3HAHUAMH JPYTHX
y4eOHBIX PEIMETOB

3.3

HaJU4He OMbITa pabOThl C Pa3TWYHBIMU MCTOYHUKAMHU WH(POPMAIUU IO
XUMHM  (HayyHass ¥ HAay4yHO-TIOMYJIsipHAs JIUTEparypa, CJOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTUBHO OILIEHWBAaTh MH(OpPMAIMIO O BElIecTBaX, UX
MPEBPALLEHUAX U IPAKTHUECKOM MPUMEHEHUHN U YMEHUE UCTIOIb30BaTh €€
JUIS pellieHns yueOHO-T03HABaTENbHbBIX 3a/1a4

Brnanenne ocHOBaMH TIOHSITHIHOTO amnmapara ¥ CHMBOJHYECKOTO SI3bIKa
XUMUU JUIsI COCTaBJICHUsT (POPMYJI HEOPTaHNYECKUX BEIIECTB, YPAaBHCHHIA
XUMUYECKUX PEeakinii; OCHOBaMH XxuMHu4eckoi HomeHkIaTypsl (IUPAC u
TPUBUAIILHOM)

YMmeHue OOBICHATH CBS3b TMOJIOKEHUs 3ieMeHTa B llepuoanyeckoit
CUCTEME C YHCJIOBBIMU XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XUMUYECKUX
JJIEMEHTOB (COCTaB M 3apsn sjapa, oOIIee 4YHUCIO 3JIEKTPOHOB),
pacrpefieieHueM DIIEKTPOHOB IO HSHEPreTHYEeCKUM YpPOBHSM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS U KAJIbIIHS

HpeHCTaBHCHI/Ie (¢} nepnomzmecxoﬁ 3aBHUCHMOCTH CBOMCTB XMMHYECKHX
9JICMCHTOB (pazu/lyc aToMa, BHGKTpOOTpI/IHaTeHBHOCTL), IMpOCThHIX U
CJIOXKHBIX BC€HICCTB OT ITOJIOKCHHUA 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC
(B MaJlbIX IMEpHUOAAax M I'JIaBHBIX noz[rpyrmax) " JJICKTPOHHOT'O CTPOCHUA
aToMa

YMmeHue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINN




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ XMMHUYECKOM CBSI3M W TUIN KPHUCTAUIMYECKOM CTPYKTYphHl B
' COEMHEHUSX
8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEITh H BOCCTAHOBHUTEITh
9 YMeHue xapakTepru3oBaTh (pU3MUecKue U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOI, 030H, BOJOPOJI, TpaduT, aiMas, KpEMHUMH,
9.1 azor, hocdop, cepa, XJI0p, HATPUH, KAJIMW, MarHUH, KaJdblIUi, aTFOMUHHH,
KEJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOAOPOA, OKCHUABI M T'MAPOKCUAbI MeTauioB |-lI1A
9.2 rpyn, amoMunus, meau (1), uunka, xxenesa (Il u 1l), okcuas! yraepona
' (I u 1V), xpemuus (1V), azota u docdopa (Il u V), cepst (IV u VI),
CEepHHCTasi, CepHas, a30TucTas, a3oTHas, ¢ocdopHas, YrojbHasd,
KpeMHHUEBask KUCII0Ta U UX COJIN)
MTPOTHO3UPOBATH U XapaKTEPHU30BATh CBOWCTBA BEIIESCTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa W CTPOCHUS, NMPUMEHEHHWE BENISCTB B 3aBHCHMOCTH OT WX
' CBOWCTB, BO3MOXXHOCTh TIPOTEKAHUS XHUMHYECKHX TPEBpAIICHUA B
Pa3IUYHBIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKY/ISIPHBIE U MOHHBIE YPaBHEHUS peaKlUii, B TOM
17 (0h) (<H
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA M3YYEHHBIX KIACCOB (TPYIIM)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCIIATH (ITPOBOIUTH Pacu&Thl):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
114 10 YPAaBHEHUSIM XUMHUUYECKUX PEAKIINI U HAXOAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4yHOTO IMO3HaHUs (HaOMIOJeHHe, U3MEpEeHHE,
121 SKCMIEPUMEHT, MOJICTUPOBAHUE) MPHU U3YUYEHUU BEIIECTB U XUMUYECKUX
' SIBIICHUW; yMEeHHE cPOpMYIHpOBaTh MpoOIeMy M MPEUIOKHUTh MyTH €€
pelieHus
12.2 0e30macHOl pabOThI C XUMUYECKUMU BEIIECTBAMH, XUMHUECKON TOCYA0H

1 1a00paTopHBIM 000PYAOBAHUEM




12.3

MpaBwIaMHu 0€30TIaCHOTO OOpAIeHHsI C BEIIeCTBAMHU, UCIIOJIB3YEeMBbIMU B
MOBCEIHCBHON JKW3HHU, MPaBUJIAMH TOBEJICHUS B IENAX COepeKeHUS
310pOBbSl U OKPYXKAIOILIEH MPUPOJHON Cpeabl; MOHUMAHUE Bpela
(omacHOCTH) BO3JCHCTBUS HA )KUBBIE OPraHW3Mbl OIIPEACIIEHHBIX BEIIECTB,
crioco00OB YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS

13

Hanmnuame IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYIICCTBJICHHA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

U3y4eHUEe M OomucaHue (PU3MYECKUX CBOICTB BEILECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHUYECKHMH SIBJICHUSMU; OTBITHI, HIUTIOCTPHUPYIOIINE
MPU3HAKU MPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

IIOJIy4E€HUE KUCIIOPOJa U U3yYCHHE €r0 CBOMCTB; MOJNy4YeHHE BOJOPOJA U
U3Y4YECHHE €r0 CBOWCTB; IOJYYEHHE YIJIEKHCIOTO Ia3a U HU3Y4EHHUE €ro
CBOWCTB; MOJy4€HNE aMMHAKa U U3y4EHHE €T0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  PACTBOPOB C  OMNPENCIEHHOM  MAacCOBOW  JIOJIEH
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHE MHAWKATOPOB (JIakKMyca, METHJIOpaHka U (QeHoN(pTaenHa)
JUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

WCCIIeIOBAaHUE U OTIMCAHUE CBOWCTB HEOPTaHUIECKHX BEIIECTB Pa3TUIHBIX
KJIaCCOB; M3Yy4YCHHE B3aWMOJICHCTBHS KHCJIOT C METaJUIAMH, OKCHIAMH
METaJUIOB, PAaCTBOPHUMBIMH M HEPACTBOPHUMBIMH OCHOBaHHSIMH, COJISIMH,
MOJTydeHUE HEPACTBOPHMBIX OCHOBAaHHI, BBHITECHCHHE OJHOTO METayia
IpYTUM H3 pacTBOpa COJIHM; HCCIEJIOBaHHE aM(OTEPHBIX CBOMHCTB
THJIPOKCUIOB ATFOMUHUS U IITHKA

13.7

pelieHne SKCIEePUMEHTAIbHBIX 3a1ad 1mo TeMaMm: «OCHOBHBIE KJIacChI
HEOPraHWYECKUX COCAUHCHHI»; «DNEKTPOJUTHUECKAS THUCCOIHUALIHS;
«Baxnennne HeMeTaJUIBI U UX COCIUHEHUS», «BakHelmme MeTaIbl |
HUX COEIUHEHU

13.8

XHUMHYCCKHUE SKCIICPUMEHTBI, WUTIOCTPUPYIOIINE MPU3HAKKA MPOTCKAHUS
peakiuii HOHHOTO OOMEHA; KaUeCTBEHHBIC PEaKIMK Ha MPUCYTCTBYIOIINE
B BOJHBIX pAcCTBOpax HOHBI: XJIOPHUA-, OpOMHI-, HOAMI-, CYIb(hart-,
¢docdar-, kapOOHAT-, CHIMKAT-aHHOHBI, THJIPOKCHUI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJIbITUs, aTIOMUHHMS, XKene3a (2+) u xkenes3a (3+), meau
(2+), unHKa

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJITH OSMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIO)IaeMLIMI/I XUMHWYCCKUMHA
SABJICHUAMU W IIPOLCCCAMHU, MPOUCXOAAIIHMMU B MAKpPO- U MHUKPOMUPE,
OOBSACHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThie U cOKHBIE BEIIECTRA.
13 Xumuueckasi ¢opmyiia. BaneHTHOCTP aTOMOB XHMHUYECKHX 3JIeMEHTOB. CTemneHb
' OKHUCIIEHHS
3aKkoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
1.4 OTtHocuTenbHasE MoJIEKyNIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO AJIEMEHTA B
COCTMHEHUU
15 KomnuectBo BemectBa. Moabs. MonsipHas macca. Momsipaplii 00bEM  Ta30B.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 DU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKash peakiuus U €€ MpUu3Haku. 3aKOH
' COXpaHEHHUs MACCHl BEIIECTB. XUMHUUECKHE YPaBHEHUS
5 [Iepnoanueckuit 3akoH u Ilepuoguueckass cuctema XUMH4YECKHX 3yeMeHToB [[.M.
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. [lepmoanuveckas cucrtemMa Xumudeckux sieMeHtoB [I.U.
2.1 MenneneeBa. Ilepuonsl u rpynmnbel. Ousznyueckuid CMBICT TOPSIAKOBOTO HOMEpa,
HOMEPOB MEPHUOJA U TPYIIIBI IEMEHTA
Crpoenune aromoB. CocTtaB aToMHBIX danaep. M3orombl. DnexktpoHsl. CTpoeHUE
2.2 ANIEKTPOHHBIX  000JI0YEK aToMOB  MepBbIX 20  XUMHYECKUX  DJIEMEHTOB
[Tepuonunueckoit cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
53 MEepUOJIOB, Kaimus, Kalblusa (paauyca aTOMOB, AJIEKTPOOTPHUIATEIHHOCTH,
' METaJUTNYECKUX U HEMETAJUIMYECKUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBHU C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoil cucreme u CTPOCHUEM UX aTOMOB
3 Crpoenue BelecTa
Xumuyeckass  cBa3b. KoBasieHTHass  (mossipHass W HENOJNSIpHAsl)  CBSI3b.
3.1 DIEeKTPOOTPULIATEILHOCTh XUMHUYECKUX 3J1EMEHTOB. MloHHas cBsa3b. MeTaminueckast
CBSI3b
Tunel  KpUCTANTUYECKHX  peméTok (aTOMHas, WOHHAs, MeTaJuIn4yecKas),
3.2 3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOM PEMETKH U BUIA
XUMUYECKOM CBS3U
4 Baxueilline mnpeacTaBUTENM HEOPraHMYECKHWX BemlecTB. Hemeramisl u  ux
CO€IMHEHUS. MeTallsibl U UX COEIMHEHUS
41 Knaccudukamuss U HOMEHKIATypa HEOPTaHMYECKHX COEAMHEHUN: OKCHIOB

(comeoOpasyromye: OCHOBHBIEC, KHCIOTHBIC, aM(OTEpHBIE)  HECOJIe00pa3yroIIue;




OCHOBaHUH (ménoun u HEpPacTBOPUMBIE OCHOBAaHU); KHUCJIOT
(kucnmopoacoiepkaiire U OECKUCIOPOIHBIE, OJJHOOCHOBHBIE M MHOTOOCHOBHBIE);
coJiel (CpeAHUX U KHUCIIbIX)

4.2

dusnuecKkue U XUMHUYECKUE CBOMCTBA MPOCTBIX BEIICCTB-HEMETAUIOB: BOJIOPO/A,
XJI0pa, KUCIOPO/a, cephbl, a30Ta, (ocdopa, yriaepoaa, KpeMHHsI

4.3

®u3nyecKue ¥ XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPUS,
Kajusl, MarHusi W KaJblUs, AQJIOMUHUS, Kejle3a. OJEKTPOXUMHUYECKUH Pl
HaIpsHKEHUHA METaJUIOB

4.4

dusuyeckue W XUMHUYECKUE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCETAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPO,Ia, aMMHAKa

4.5

duznyeckue U XUMHUYECKHe CBoKcTBa okcu10B HemeTaios: cepol (1V, VI), azora(ll,
IV, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(IV). IloaydeHune OKCHIOB
HEMETaJJIOB

4.6

Xumnueckue cBoicTtBa okcuaoB: meTawioB IA-IIIA rpynmn, umnka, megu(ll) u
xeneza(ll, 11). TTonyueHre OKCHIOB METAIIJIOB

4.7

XWMHUYECKHE CBOWCTBA OCHOBAaHMM W aM(pOTEPHBIX THAPOKCHIOB (Ha TMpuUMepe
TUAPOKCHUJIOB aTIOMHHHS, JKeJe3a, MHKa). [lomyuyenne ocHoBaHUN U aM(DOTEPHBIX
TUJIPOKCHJIOB

4.8

OO0mwme XUMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOU, QocdopHOM, KpeMHHUEBOU, YrojgbHOH. OcoObie
XUMHUUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KucHOT. [Tomyuenue
KHCIIOT

4.9

OO6mue XuMHUIeCKHe CBOMCTBA cpeHuX coier. [lomydenue coeit

4.10

[Momy4yenue, coOupaHue, pacmo3HABaHUE BOJOPOJA, KHUCIOPOJIA, AaMMHAKa,
YIJIEKHUCIIOTO Ta3a B J1ad0paTopuun
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[Tonyyenue amMMmaka, CEpHOM M a30THOM KHCIOT B MpombluieHHOCTH. OOmue
CHOCOOBI MOJTYYECHHS] METAJUIOB

4.12

I'enetnueckas cBsI3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COC,Z[I/IHCHI/II\/'I

XuMudeckue p€aKknuu

5.1

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUYCCKHUX peaKI_II/Iﬁ 0 PAa3/IMYHBbIM IIPpU3HAKAM: I1I0 YUCITY H
COCTaBy y4aCTBYIOIUIUX B pE€aKIIUU BCIICCTB, 110 TCTIJIIOBOMY 3(1)(1)6KTy, I10 UIBMCHCHUIO
CTENCHEH OKHUCICHUS XUMHUUECKUX 3JI€MECHTOB

5.2

TemnoBoit 2pdexT XuMUYeCKoil peakliuy, TEPMOXUMUYECKUE YpPaBHEHUS. JK30- U
SHAOTEPMHUUECKUE PeaKIiK. TepMOXUMHUECKHUE ypaBHEHUS

5.3

OKHCITUTEIHHOBOCCTAHOBUTEIILHBIC pcaKkuunun. OKHCIINTEIN W BOCCTAaHOBHTEIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. 9J'ICKTpOHHLII71 Oairanc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM peakuuun

5.4

Teopm[ BHCKTpOHHTI/I‘ICCKOﬁ JAUCCOIIHMAIIH. KaTI/IOHBI, AHHUOHBI. 3HeKTp0J’II/ITLI 151
HEJJICKTPOJIUTBI. CubHBIE | ClTa0bIe SJICKTPOJIMTEI. CremneHb JAUCCOoMann

5.5

Peakniun mOHHOTO obMeHa. YciaoBus MPOTCKAHUA peaKLII/Iﬁ HOHHOI'O 06MeHa,
IIOJIHBIC U COKpaIJ_IéHHBIC HOHHBIC YPAaBHCHU A peaKLII/Iﬁ




XHUMHUS U OKpYKarolas cpena

BemiectBa u  marepuansl B NOBCEJHEBHOM JKM3HM 4YesjoBeKa. be3omacHoe

6.1 WCIIOJIb30BAHME BEIIECTB M XUMHUECKUX peakiuii B maboparopuu u ObiTy. IlepBas
MIOMOIIIb TP XUMHUYECKUX 05KOTaX U OTPABICHHSIX
XUMHYECKOE 3arps3HEHHUE OKpYXKarolled cpebl (KUCIOTHBIE NOXKIH, 3arps3HEHUE
[IOYBbI, BO3JyXa M BOJOEMOB), crocoObl ero npenorspamienus IlpenenbHas

6.2 nomyctumas KoHueHtpauus BemiectB  (IIJAK). Pomp xumum B peuieHuu
OKOJIOTUYECKUX TpobieM. YCuieHHe NapHUKOBOTO dddexTa, paspylieHue
030HOBOTO CJIOSI
[Ipumenenue cepsl, a30Ta, pocopa, yrieposa, KpEMHHS U UX COCUHEHUH B OBITY,
MEIUIIMHE, MMPOMBIIIJIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpriMeHeHne MeTalioB U

6.3 CIUIaBOB (CTalb, YYTYH, IIOPATIOMHUHHA, OpOH32) B OBITY M MPOMBIIIICHHOCTH HUX
coemuHeHui. [loHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3UH

6.4 [IpupoaHble HCTOUYHUKH YTIIEBOAOPOIOB (YrOJIb, IPUPOAHBIN Ta3, HEPTH), TPOLYKTHI
uX nepepadoTku (OEH3MH), UX POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX

6.5 yraepoja (MeTaH, 3TaH, STHJIEH, alleTUJIeH, 3TaHOJI, INIMLEPHH, YKCYCHAsI KUCIIOTa).

' [TonsiTe 0 OMOJIOTHYECKU Ba)KHBIX BEIIECTBAX: )KHUpax, OeiKax, yrieBojax — U UX
POJIN B KU3HH YeJIOBEKA

7 Pacuérsr:

7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUI

7.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSIM




Kputepun m HOpMbI OII€HKH 3HAHUI 00YUYAIOIIHXCS

1. Ouenka ycTHOro oTBeTA.
OrMmerka «5»
- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUU U3YYECHHBIX TEOPUN;

- MaTepuall U3JI0KEH B ONPEAEICHHON JIOTMUECKOH MOCIeI0BAaTEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEIIbHBIMN.
OTBeT «4»;
- OTBET IOJIHBIM U ITPaBUJIbHBIN HA CHOBAHUH U3YyUYEHHBIX TEOPHIL;

- MaTepHuall U3JI0KEH B ONPEACICHHON JIOTHYECKOH MOCIEI0BATEIIBHOCTH, IIPH 9TOM JOITYILEHBI
JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, UCIIPABJIEHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OrMmeTka «3»:

- OTBET IMOJIHBIN, HO TIPH STOM JIOMYIIIEHA CYIIECTBEHHAs OMIMOKA MJIM OTBET HETIOJIHBIH,
HECBS3HBIN.

OTMeTKa «2»:

- IpU OTBETE OOHAPY)KEHO HEMOHUMaHHUE YJYallIUMCsl OCHOBHOTO COJIepKaHUs y4eOHOTO
MaTepuasa Win AOMYyLIEHbl CyLIECTBEHHbIE OINOKU, KOTOPbIE YUaIlIHiiCs HE MOKET UCITPABUTD
IIPU HABOJAIIUX BOMIPOCAX YUUTENs,, OTCYTCTBHE OTBETA.

2. OueHka 3KCrepuMeHTAJIbLHbIX YMEHHU.

OneHka CTaBUTCS HA OCHOBAHUW HAOIIOJCHMS 32 YYAllUMUCS U IMCbMEHHOTO OTYeTa 3a paboTy.
OTmerka «5»:

- paboTa BBINOJIHEHA MOJHOCTHIO U MPABWIIbHO, CIENIaHbl IPaBUIbHbIE HAOMIOCHHS U BHIBObI;

- OKCIIEPUMCEHT OCYHICCTBJICH II0 IJIaHY € YYE€TOM TEXHUKH 0€30I1aCHOCTH U IMpaBUJI pa6OTBI C
BCIICCTBAMH U O60py,HOBaHI/IeM;

- HPOSBJICHBI OPraHU3allUOHHO - TPYAOBBIC YMCHU S, IO AACPKUBAKOTCA YUCTOTA pa60qero MECTa
U IOPpsAOO0OK (Ha CTOJIC, DKOHOMHO HCIIOJIb3YHOTCA peaKTI/IBLI).

OTMmeTka «4» .

- pa60Ta BBITIOJIHCHA ITPABUJIBHO, CACJIAHBI ITPABUJIBHBIC Ha6J'IIOILeHI/I$[ " BBIBO/JIbI, HO IIPU 5TOM
OKCIICPUMCHT MPOBCJACH HE IMOJTHOCTHIO WMJIN JOMMYIICHBI HECYIICCTBECHHBIC OIINOKH B pa60Te C
BCIICCTBAMH U 060py,HOBaHI/IeM.

OtTMmeTka «3»:

- pa60Ta BBITIOJIHCHA ITPABUJIBHO HC MCHEC UCM HAIIOJIOBUHY WJIX JOIYIICHA CYIICCTBCHHAA
oIInoKa B XOJC SKCIICPUMCHTA B O6TJSICHGHI/II/I, B O(l)OpMJ'IGHPIPI pa6OTBI, B CO6J'IIOI[CHI/II/I mpaBHJI
TEXHUKHU 0€30MacHOCTH Ha pa60Te C BCIICCTBAMHU U O60py,£[OBaHI/ICM, KOTOpas UCIpaBJIsICTCH 110
TpC6OBaHI/IIO YUYHUTCIIA.



OTMeTKa «2»:

- IOTMYIIEHHI JiBe (1 00Jiee) CyIIECTBEHHBIC OMTUOKHU B XO/1€ IKCIIEPUMEHTA, B OOBSICHEHHUH, B
odopmiieHnr paboTHI, B COOIIOICHUH TPABHUII TEXHUKH O€30TIACHOCTH MPHU padoTe ¢
BEIIIECTBAMU ¥ 000PYI0BaHUEM, KOTOPBIC YUAIIUKCS HE MOYKET UCTIPABUTH JaXe TI0 TPEOOBAHHIO
YVAUTES;

- paboTa He BBINOJIHEHA, Y YYAIIErOCs OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMEHHSI.
3. OneHka yMeHMii peliaTh pacuyeTHbIE 3aa4u.
Ormerka «5»:

- B JJIOTUYECCKOM paCCY)K)ICHI/II/I u peHIeHI/II/I HET OHII/I6OK, 3aaa4da pemeHa paHI/IOHaIII)HI)IM
CII0CO00OM;

OTMmeTka «4»:

- B JIOTHYECKOM PACCYKJICHHUH U PEIICHUs HET CYIIECTBEHHBIX OMMOOK, HO 3aj1a4a perieHa
HEepalMOHAIBHBIM CIOCO00M, UITH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OrTMeTKka «3»:

- B JIOTHYCCKOM PACCYXICHUU HET CYHICCTBECHHBIX OII_H/I6OK, HO JomymieHa CymeCTBCHHAasA
omuOKa B MATEMAaTHYECKUX pacucTax.

OTMeTKa «2»:
- UIMEETCsI CYIIECTBCHHBIC OMIMOKHU B JIOTHYECKOM PACCYKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJ]aHUE.
4. OueHKa NMCbMEHHBIX KOHTPOJBHBIX PadoT.
OtmeTKa «5»:
- OTBET IMOJIHBIA U MTPaBUIIbHBIN, BO3MOKHA HECYIIICCTBEHHAs OITHOKA.
OtMmeTKa «4»:
- OTBET HEMOJIHBIN WK AOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OTtmeTKa «3»:

- pa60Ta BBIIIOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, JOIIYIICHA OJIHA CYIICCTBCHHAs oInOKa u 1810)51
9TOM JIBC-TPHU HECYIICCTBCHHELIC.

OTMeTKka «2»:

- paboTa BBITMOTHEHA MEHBIIIE YeM HAIOJIOBUHY WIIH COACPKUT HECKOIBKO CYIIECTBEHHBIX
OLINOOK.

- pa60Ta HC BBIIIOJIHCHA.

[Ipu o11eHKe BBINOJIHEHHS TUCHbMEHHOW KOHTPOJIBHON pabOThl HEOOXOJMMO YUHUTHIBATh
TpeOOBaHUs eTUHOTO OporpadhuuecKoro peKruma.



5. OneHKa TeCcTOBBIX padoT.

TGCTBI, COCTOAIIUC U3 IIATHU BOIIPOCOB MOKHO UCIIOJIB30BATH IOCJIC U3YYCHUA KAXKIOTO
Marepuana (ypoka). Tect u3 10—15 BonpocoB UCTIOJIB3YETCS I IEPUOTUUECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOMMO HCIIOIB30BATh ISl NTOTOBOTO KOHTPOJIS.

[Ipu orieHUBaHUM KCTIONB3YETCS CIEAYIOIAs IIKaJa: JUIsl TECTa U3 MSITH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0J[HA OIIMOKA — OLICHKA «4»;

* JIBE OIIMOKH — OILIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2».

st Tecta u3 30 BOIIPOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBuIBHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIe |12 MpaBUWIbHBIX OTBETOB — OIIEHKA «2).
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