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COAEPKXAHUE OBYUEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1acCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenoBeka. [Ipeamer xumun. Ponb xumum B xu3HU 4YenoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUS XMMHUU. XMMHS B CUCTeMe HayK. Tena u
BemiecTBa. DU3WUECKHUE U XHMHUYECKHE CBOMCTBA BEUIECTB. ATrperaTHble
cocTosiHusl BewlecTB. [IOHSATHE O TEOPETUYECKUX U IMIHUPUUECKUX METOJaxX
MO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HaAydHOM MO3HAHUU Ha
OMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHE,
BbluncieHue. [lpencraBieHuss 0 HAy4YHOM IMO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4yHbIe (aKThl, MpobdeMa, TUI0Te3a, TEOPHs, 3aKOH.

A3bik xuMuH. VIcTOUHMKHM XUMHUYECKON WH(pOopMaIim.

[TonsTue o mMeTomax paboThl ¢ XMMUYECKUMH BemecTBaMu. OOopynoBaHue
IIKOJILHOM XuMu4eckod mnabopatopuu. IIpaBuna Oe3omacHOro oOpaiieHus cC
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, MPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [loHATHE 0 TOMOTEHHBIX
U reTeporeHHbIx cMecsx. Crnocoosl pa3aenenus cmeceit. OuncTka BEIIeCTB.

BemectBa M XuMHUYECKHME pEaKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
snemMeHTbl. CUMBOJIBI XUMHUYECKUX 3JE€MEHTOB. lIpocThle U CIIOXKHBIE BEIECTBA.
Mertannel U HeMeTauibl. BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckast ¢GopMyna. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeneneHne BaIEHTHOCTU 3JIEMEHTOB IO
dbopMynam OWHApHBIX COCNMHEHWM U cocTaBieHue (opmyn OMHAPHBIX
COCIMHEHUN TIO0 BaJlEHTHOCTU »3JieMeHTOB. OTHOCHUTENIbHAasi aTOMHasi Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAas Macca. MaccoBast 10711 XUMHUYECKOrO 3J€MEHTa B
coenuHennu. Haxoxmenne npocTeiime popMyIibl BEMIECTBA IO MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoOCBS3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuersl mo ¢dopmynam
XUMHAYECKHX COeQWHEHUH. MoisipHas Macca cMmecu BemecTB. MoJibHast 1071
XUMUYECKOTO 3JIEMEHTa B coeAuHeHuu. Haxoxiaenwe mnpocteieit GopmyJibl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.



OuU3NYECKUE U XMMUYECKUE ABJICHUS. XUMUYECKasi PEAKIUs U €€ MPU3HAKHU.
VYcnoBus MPOTEKaHUSI XUMUYECKUX PEAKIHI. 3aKOH COXPAHECHUSI MAacChl BEIIECTB.
AToMHO-MoneKkynspHass Teopus. KusHp u npesrenbHocTh M.B. JlomoHOCOBa.
XuMudeckue ypaBHEHUs. TUIBI XUMHUUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3ameleHus, ooMeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHUSIM.

DKCINIEPUMEHTAIBHOE M3YYEHHUE BEIIECTB M SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOW TOCY/IOH, ¢ TMpaBuiaMud pabOThl B J1a0OpaTopud M TpUEMaMU
oOpamieHust ¢ Ja0OpaTopHbIM  oOopynoBaHueM. I3yueHue u  omucaHue
bu3MYeCKUX CBOWCTB OO0Opa3lloB HEOPTraHUYECKUX BEIIECTB — METAUIOB U
HeMeTa/uioB. HaOnmiogenue ¢usmdeckux (TUtaBiIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAJIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COIBI WU
MeJla C COJSTHOM KHCJIOTOHM) siBmeHuil. O3HakomieHHe ¢ oOpasliaMu BEIIECTB
KoiaudecTBOM 1 wmosb. Halmronenwe ©  onMcaHve NPU3HAKOB MPOTECKAHUS
XUMHUYECKUX pPEaKuil (pa3lioKeHUe caxapa, B3auMOJICMCTBUE CEPHOU KHUCIOTHI C
XJopugoM Oapus, TONydeHHe U pasznoxkenue ruapokcuga wmeau (1) npu
HarpeBaHWU, B3auMOJEHCTBHE >kene3a ¢ pactBopoMm conu menu (II). M3yuenue
crioco0OB  paszjeneHus cMeced (C  TOMOIIbI0 Mar#uTa, (QUIBTPOBAHWUE,
BbIMIApUBAHKUE, AUCTHILIISAIUS, XpoMaTorpadusi), IpoBeeHNE OYUCTKU MTOBAPEHHOM
conu. HabGmroneHne M omuicaHue OIBITOB, WUTIOCTPUPYIOMINX 3aKOH COXPaHEHUS
MaccChl.

Baxueiimue npeacTaBuTe M HEOPraHUIECKUX BelleCTB

IIpencraBnenuss o ra3zax. Bo3myx — cMmech rasoB. CoctaB BO3lyxa. 3aKOH
ABoranpo. MomsipHbiii  006EM  ra30B. OTHOCHUTENbHAsE IJIOTHOCTH Ta30B.
OnpeneneHne OTHOCUTEIFHON MOJIEKYJIIPHON Macchl ra3000pa3HOTo BEIIEeCTBA 110
U3BECTHOW OTHOCUTENBHOM TUIOTHOCTU. OOBEMHBIE OTHOIICHHS Ta30B IMIPH
XUMUYECKUX PEaKIUsX.

Kucnopon — snemeHt u mpocroe BemecTBo. HaxoxxneHue kuciopona B
npupojie, GU3nYecKue U XMMHUYECKHUE CBOMCTBA (pPEaKUUU TOPEHUSI U OKUCIICHUS).
IIponiecchl okucnenuss B kuBoi mnpupoae. Oxcunbl. IIpumeneHue kuciaopopa.
Crioco0bl moTydeHus: KUCIOpo/ia B 1a00paTOpuu U MpoMbIiieHHOCTH. [loHsITHE 0
katanmzaTtope. KpyroBopor kuciopoga B mpupoje. O30H — alIoTpoIHas
Moaudukamus Kuciaopona. (O30HOBBIA CIOW, €ro 3HA4YEHUE IS JKHUBBIX
Opranu3moB. Pa3pyiieHne 030HOBOrO Ciosl.

TermoBoit 3P (heKT XUMUYECKOW pPEAKINU, TEPMOXUMHUYECKHUE YpPABHECHWSI,
9K30- M JHJIOTepMHUYECKHE peakuuu. Tommmso. Mcnonp30BaHue yrisi 1 MeTaHa B
KauecTBE TOTUIMBA. 3arpsi3HeHne Bo3ayxa. [lorsTie o mapHuKoBOM 3¢ heKTe.

Bomopon — nsnemMeHT m mpocrtoe BemecTBOo. Haxoxxnenue Bogopoma B
npupojie, (GuU3MUEeCKue W XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCOObI



nonydeHus. [lonstue o kucinorax u coisix. Mcronp3oBaHnue BOAOPOJIa B KAUECTBE
TOILJIMBA.

Bona. ®usnueckue cpoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpEL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJE.
®dakTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPIABIX U Ta3000pa3HBIX BEIIECTB.
Cnioco0bl BhIpakKeHUsI KOHIIEHTPAIIMM PAaCTBOPOB: MAaccoBas JOJs PacCTBOPEHHOIO
BEIIECTBA, MOJIAPHAs KOHIEHTpauus. Ponb pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojpl. Ilonstue 00 ocHoBaHmsax. Ilonarme 00
uHauKaropax. KpyroBopor BoAbl B MOpUpPOJE. 3arpsA3HEHUE NIPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuanl. Knmaccuduxanuys
OKCUJIOB:  cosiecoOpasyromiue  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHas HOMEHKIATypa OKCHJAOB. TpHUBHANIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbICE XMMUUYECKHUE CBOMCTBA OKCHUJIOB
(B3amMoOICMCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHHUSIMHU, C IPYTUMH OKCHUIAMU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSX U KUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucimor. MexayHapogHas HOMEHKJIATypa |
TPUBUAJIbHBIE HAa3BaHUS KUCJIOT. PUBMYECKUE U XUMUUYECKUE CBOWCTBA KHUCIIOT
(B3anmoeiicTBUE ¢ METAJJIaMU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSIMUA U COJISIMU).
Psan aktuBHocTm MetaimioB H.H. bekeroma. Ilomyuenwe kucior. Kuciaorel B
IpUPOJE, IPUMEHEHUE BaXKHEUIINX KUCIIOT.

OcunoBanusi. Knaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMBIC
OCHOBaHHMS. MexayHapoHasi HOMEHKJIATypa OCHOBaHUW. TpHBHaIbHBIC HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOACHCTBUE C KUCJIOTHBIMU OKCHIAMH,
KACTIOTaMH M COJIIMH) M CHOCOOBI moiy4deHusi. HepacTBopuMble OCHOBaHUS, WX
CBOMCTBa (B3aMMOJICHCTBHE C KUCIIOTAMHU) U CIIOCOOBI TTOJTydeHUsSA. AMGPOTEPHOCTD.
[Torsitue 00 ampOTEpHBIX THAPOKCHUIAX (HAa TPUMEPE THUAPOKCHUIOB ITMHKA U
ATIOMHHMS): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCJIOTAMH M IIEJI0YaMHu)
U MOJIy4YECHUE.

Conu  (cpegHue, KUCTblEe, OCHOBHBIE, JBOUHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHple Ha3BaHus cosiel. Dusznueckne u
XapakTepHblE XMMHYECKHE CBOWCTBA Ha mOpuMmepe cpeaHux coineu. [lomydenue
COJIEH.

['eHeTnueckas CBsI3b MEXKY KIIACCAMH HEOPTAHUYECKUX COCMHEHUMN.

DKCIIEPUMEHTAIBHOE U3YUEHUE BEUIECTB U SABICHUMN:

KOJINYECTBEHHOE OMPEAEIECHNUE CONEP/KAHUS KUCIOPOAa B BO3YXE;

MoJIy4yeHue, cooupaHue, paclio3HaBaHUE U M3YyUYEHHUE CBOMCTB KUCIOPOAa;



HaO/IIoICHUE B3aMMOJACIMCTBUS BELIECTB C KHUCJIOPOJAOM U YCJIOBHIA
BO3HUKHOBEHUS U IPEKPAILCHUS TOPEHUS;

O3HAaKOMJIEHHE C 00pa3laMu OKCUJOB U OMHCAHUE UX CBOICTB;

MoJIy4eHHe, coOHupaHue, pacrno3HaBaHHE U M3yYEHUE CBOWCTB BOAOPOJA
(ropenue);

B3auMojieicTBHE Bojopoaa ¢ okcuaom meau (ID);

UCCJIEIOBAaHUE OCOOEHHOCTEH PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOU JI0JIEN pACTBOPEHHOTO
BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOW MOJSAPHOUW KOHILIEHTpaLUen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIUEM);

ONpeIeJICHHE PaCTBOPOB KUCIIOT U LIEJIOYEN C MOMOILBIO HHAUKATOPOB;

UCClieIoBaHre 00pa3IloB HEOPTaHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METaJlJIaMU, PEAaKLMi HEUTpAIU3ay;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJIHOTO MeTajja
IPYTUM W3 pacTBOpPA COJIU;

B3aUMOJEHCTBHE THAPOKCH/IA [IMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelieHrne HJKCIEePUMEHTAIBHBIX 3a1ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoauyeckass cucTeMa XUMHYECKHUX
jemenToB /. U. MenaesneeBa

Crpoenue atomoB. XuMuueckasi cBi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peakiuu.

[lepBbie TOMBITKH KIACCH(UKAIMKM XUMUYECKUX dyeMeHTOB. [lonsTue o
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIEIOYHBIX U IIEJIOYHO3EMEJbHBIX
MeTajiaX, TaJlloTeéHaX, MHEPTHBIX (OJaropoJHBIX) Ta3ax. ODJIEMEHTHI, KOTOpHIC
o0Opa3yioT aM(oTepHBIC OKCUBI U TUAPOKCHIBI.

[Tepuonnuecknit 3aKOH. OTtkpbITHE [leproanueckoro 3aKOHa.
[lepuognueckass cucrema xumuyeckux odaemeHtoB J[. WM. Menneneesa.
Kopotkonepuonnass u ainuHHONepuoanas Gopmbl Tabmuiel  «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoast u rpynimsl (A- u
Bb-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3otomnbl. PagnoakTHBHOCTS.
DONEKTPOHBI. DIIEKTpOHHAasT OpOUTanb. DHEPreTUUYECKUEe YPOBHU U IOJYPOBHU
atoma: S-, p-, d-opOuTanu. OJEKTPOHHbIE KOH(PUTYpalMH U BJIECKTPOHHO-
rpapuyeckre Gopmyibl atoMoB. Duznueckuil CMBICI MOPSAIKOBOTO HOMEPA,



HOMEpa Nepuojia U Tpynisl d5eMeHTa. CTpoeHUE JIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIx 20 xumudeckux 3seMeHToB [lepnonnueckon cucremsl /. . Menaeneena:
pacnpeneneHue BJEKTPOHOB MO JHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM H
opoutaam. dusnueckuit cmpic [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHUsI paguyca aTOMOB XUMHUUYECKHUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKMX CBOWCTB N0 TpylIlaM H MEepUOJIaM.
M3MeHeHne KMCIO0THO-OCHOBHBIX CBOMCTB COCJMHCHUN XMMHUYECKHMX SJIEMEHTOB B
Mepuojiax M Trpymnmnax. XapaKTePUCTUKA XUMHUYECKOTO »JJIEMEHTa MO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3nauenue I[lepuoanueckoro 3axkoHa u [lepruoandeckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHA Hayku W npaktuku. J[. M. MenneneeB — y4yeHbld U
rpaXkJaHUH.

DIIEKTPOOTPUIATEIIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Buasl XMMHYECKOW CBSI3M: KOBAJEHTHAs TOJISIpHAs CBs3b, KOBAJICHTHAs
HETOoJIsIpHAsl CBs3b, MOHHAS CBsI3b. MeXaHU3Mbl O0pa30BaHHS KOBAJICHTHOW U
MOHHOW CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIe (opMmyibl BemecTB. KaTnoHbsl u
AHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PEIIETOK: MOHHAsI, aTOMHAas, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKMU.

Crenenbp oxkucieHusd. OrnpenesieHUEe CTENEHEW OKHUCICHUS aTOMOB B
OMHAPHBIX COCJIMHCHUSX. OKHUCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pEaKIHN.
IIpouiecchl OKuCIEHUST W BOCCTaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN TPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINMI U
paccTaHoBKa B HUX KO3 (HUIIMEHTOB METO0M AJICKTPOHHOTO OayiaHca.

DKCIEpUMEHTAIbHOE U3YYEHUE BEIIECTB U SABJICHUM:

O03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAIIIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ MpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIICKTPOHHBIX U CTPYKTYPHBIX (POpMYT;

MPOBEJACHUE  OMBITOB, WUIFOCTPUPYIOMIUX  MOPUMEPBI  OKUCIHUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuy pa3ioKeHUs, COSTUHECHU).

Me:xxknpeaMeTHbIe CBA3H

Peanuzamusa MeXnpeaMETHBIX CBsI3€H IMPH M3YYEHUM XUMHU B 8 Kiacce
OCYIIIECTBIIICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, PUHATHIX B OTJICJIBHBIX €CTECTBEHHBIX HAaYyKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIPOIeCcC), HAyYHBIN (PakT,
TUTIOTe3a, TEOpHs, 3aKOH, aHaldu3, CHUHTE3, KiIaccuukaiuys, NEepUOIUUYHOCTD,
Ha0JII0/ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAaHNE, H3MEPEHHE, MOJICITb.

®dusuka: SABICHUS TPUPOABI, (PU3MYECKHE SBICHMS, BEIIECTBO, TEJIO,
dbu3nuecKkne BEIWYMUHBI, CIWHUIIBI H3MEpeHHs, O00BEM, Macca, arperaTHbIe



COCTOSIHME BEUIECTBa, AaTOM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, MOJEKYyJa,
CTPOEHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAUIMUECKHUX) TEJI, DJICKTPUICCKUI
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocuHTe3, Mporecchl 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE MOPOJHI,
TIOJIC3HBIC NCKOIIAeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJCTBO, XUMHUESCKUE TEXHOJOTHH, CHIPhE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[ToBTopenue u yriyOjieHHe 3HAHUM OCHOBHBIX pa3feiioB Kypca 8 Kiacca.
Ctpoenne aromoB. CBoilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIC u Ka4eCTBEHHBIC XapaKTepUCTUKHU (panuyc,
3JIEKTPOOTPULIATETBLHOCTb, SHEprug WOHU3ALIUHN). ITocnenoBaTenbHOCTD
3arOJIHCHHS DJICKTPOHHBIX OpOUTalied aTOMOB MaJIbIX MepuojoB. OCoOOEHHOCTH
3alOJIHGHMST  DJIEKTPOHHBIX  opOuTanei  aroMOB  OOJBIIUX  TMEPUOIOB.
Ilepuoanyeckass cucreMa XUMHUYECKHX JJIIEMEHTOB B CBETE IPEICTABICHUN O
ctpoeHnr aroma. CTEneHb OKHCICHHS W BaJeHTHOCTh. lIpencraBieHue o
NEPUOINYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKHUX 3JIEMEHTOB
(3MEKTPOOTPUIIATENHHOCTb, OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U THAPOKCUAOB) OT CTPOCHUS aTOMA.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, >XKHUIKOM U Tra3000pa3HOM
COCTOSIHMU. BHIbl XUMHUYECKOW CBA3U: HOHHAs, KOBAJIEHTHAsl (HEMOJIApHAas,
NoJIsIpHAsi); OOMEHHBI UM JOHOPHO-AKIENTOPHBIH MEXaHW3M O00pa30BaHUS
KOBAJICHTHOW CBSI3H.

MexMoneKyasapHble B3aUMOJICUCTBUS (BOJIOPOJHAsl CBs3b, CUIIbI BaH-aep-
Baanbca). Tunbl KpUCTAINIMYECKUX PEMIETOK — aTOMHAsl, MOHHAsA, METAJUIMYECKas,
MOJIEKYJISIpHAst — 1 OCOOCHHOCTH UX CTPOEHHUSA. 3aBUCUMOCTH CBOICTB BEIIECTBA OT
TUIIA KPUCTALUIMYECKOW PELIETKH U BUJIA XUMUYECKOUN CBSI3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUSI  XUMUYECKHX  PEAKIHUU.
Knaccupukanusa XMMHYECKUX pEaklUi MO pa3IuyHbIM MpPU3HAKaM ([0 4YUCIY U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TemIoBoMy 3¢GdeKTy, To
M3MEHEHUIO CTETICHEW OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYACTHIO KaTaJau3aTopa, Mo arperaTHOMy COCTOSIHUIO pearupyrolyX BEIeCTB).

DNeMEeHTbl XUMHUYECKON  TEpPMOJMHAMHUKH. OHEpPreTHKa XHMHUYECKUX
peakiuii. TeroBo 3PpHEKT XUMHYECKOM peakiuu. JK30- U IHIOTSPMUUYECKUE
peakunr, TEPMOXMMHUYECKHE YypaBHEHHMS. 3akOH lecca M €ro cieacTBus.
Brruncnenus no TepMOXUMHAYECKUM YPAaBHEHHUSIM.



[lonsiTHE O CKOPOCTM XHMHMYECKOM peaKkUuu. 3aKOH IEHUCTBYIOIIMX Macc.
@DakTOpbl, BIUSAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIMU. DHEPrusi aKTUBALIUU.
[Tonstue o karanuze. epmeHTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
XUMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBus cmemeHus
XUMHUYECKOTO paBHOBECUs. DaKTOpBI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusi. [IporHo3upoBaHrEe  BO3MOXKHOCTH  NPOTEKAHUS ~ XUMHYECKHX
MpEeBpaIIEHUN B PA3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEJICTABICHUN 00 M3yYeHHBIX
AJIEMEHTaX XMMUYECKOM KUHETUKHU U TEPMOJIMHAMHUKHU.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEeaKIuH. OKucauTenbHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA XUMUUYECKHUX AJIEMEHTOB, 3aBUCUMOCTh OT CTETCHU
OKUCJICHUA. BakHble OKHUCIHWTENIM UM BOCCTAaHOBUTENU. I[lepmaHraHat kanus
(xapaktepuctuka). CocTaBlieHHUE YpPaBHEHHUI OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DNIEKTPOIMTHYECKAS AUCCOLMAIMA. XHWMHUYECKUE pEeaklMu B pacTBOpax.
Teopust snexTponuTHYECKON  auccouuaruu. PacTBopeHwe kak — (U3HKO-
XUMUYECKH npoiiecc. [ToHaTue o rugpatax U KpucTaoruapaTax. IIEKTPOIUTHI
U HEJIEKTpoiuThl. KaTHOHBI, aHMOHBI. MeXaHM3M JAUCCOLMAIMK BEUIECTB C
pa3sTUYHBIM BUJOM XUMHUYECKOW CBsi3HM. CuWiIbHBIE M Ccla0ble AJIEKTPOJIHTHI.
Crenenp aucconuanyy, KOHCTaHTa Auccouuanuu. VMIOHHOe MpOu3BENEHUE BOJIBI.
Bonoponusiii  mokazatenb. WHAMKATOpPBL. DIEKTPOIUTHYECKAS] IHCCOLMALUS
KHCJIOT, OCHOBAaHHUM U COJIEH.

Peakiiun noHHOr0 0OMeHa. Y CIoBHS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIlICHHbIE HOHHBIE ypaBHEHUA peakuuid. CBoWCcTBa
KHUCIIOT, OCHOBAaHMH M COJICHl B CBETE NPEACTaBICHUN 00 3JICKTPOJIUTHYECCKOMN
nucconuanny. KauecTBeHHbIE peaKiy Ha HOHBI.

I'upponus comeit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEIbl B
BOJIHBIX PACTBOPAX COJICH.

OKCINEPUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJICHUE C
MOJIEIIAMU KPUCTAIUIMYECKUX PEIICTOK HEOPraHMYECKUX BEUIECTB — METAJIOB H
HeMeTasuioB (TpaduTta U aamasa), CIOKHBIX BEIIECTB (XJI0pUIa HATPUS);

MCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT BO3/IEMCTBUSA
Pa3IUYHBIX (PAKTOPOB;

OMBITHI, WTFOCTPUPYIOMINE OOPATUMOCTh XUMUYECKUX PEaKIIHil;

MCCIIEIOBAHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMA
KHCJIOT, IEJI0YEH U COJICH;

MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIINX IPU3HAKA MPOTECKAHUS PEAKIUU
HOHHOTO 0OMeHa (00pa3oBaHME OcajKa, BhIJEICHHUE Ta3a, 00pa30BaHUE BOIbI);



MPUMEHEHUE UHAUKATOPOB (JlakMyca, MeTUJIopanxka u penondranenna) as
OmpeieNICHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUM U COJICH;

MPOBEJECHNUE  OMNBITOB, WUIIOCTPUPYIOUIUX  IPUMEPBI  OKUCIUTEIHHO-
BOCCTAHOBUTENILHBIX peakIuil (roOpeHue, peakiuu pa3noKeHus, COeJMHEHNUS);

pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KadeCTBEHHBIX
peaKkiui Ha NOHBI,

pelieHrne  AKCHEPUMEHTAIbHBIX 3afad nmo TemMaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTENIbHBIE peakiuny», «luaponus coneit», «DIEKTpOIUTHYECKAS
JUCCOLIMALIMSI.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mass xapakTepucTUka HeMmeTauioB. (OCOOEHHOCTH CTPOCHHS AaTOMOB
XUMUYECKUX DJIEMEHTOB, TMPOCTBIX BelEeCTB, ayoTpornus. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBa HeMeTauloB. CpaBHUTEIbHAs XapaKTEPUCTHUKA
COCTMHEHU HEMETAJLIOB.

OO6mass xapakTepucTHKa TajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3ammojeiicTBUE C  MeTalylaMHd, HEMeTaUlaMW,  BOJIOM,  IIEJI0YaMHu).
XnopoBogopon. ConsiHass  KUCIOTa, XUMHUYECKHME CBOWCTBA, TIOJIyYEHHE,
npuMeHeHne. JleicTBue XJiopa W XJIOPOBOJOPOJA HA OpPraHu3M YeJIOBEKa.
Baxneilmue xmopuasl W UX HaxoxzaeHue B mpupone. Ilonstue o
KHUCIJIOPOJICOAEPKAIINX KUCIOTAaX XJI0pa U UX COJIAX.

VVIA-rpynnel. OcOGEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTETECHH
okucienus. CTpoeHue u (pu3ndecKkue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOIa U
cepbl. AJTOTPONHBIE MOAU(MUKAIIMN KHUCIOPOJa U Cepbl. XMMUYECKHUE CBOWCTBA
cepbl (B3aUMOJECHCTBHE C HEMETaUIaMH, METajulaMd, KOHLEHTPUPOBAHHBIMHU
a30THOW W cepHoil kucinoTamu). CepoBOAOPON, CTpoeHue, G(U3NUECKHe W
XUMUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTEINbHBIE CBOMCTBA). OKCHIBI
cepbl KaK NpPEeACTaBUTEIM KHUCIOTHBIX OKCHIIOB. CepHHUCTas KUCIOTa U €€ COJU.
CepHas kmciora, (Qu3HUecKue © XHMHYECKHE CBOWCTBA (00mME Kak
MpEACTaBUTENsl Kiacca KUcCAoT U crnenuduieckue). Conu CepHOM KUCTOTHI.
XVWMHUYECKHUE PEaKInH, JICKAIMe B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOIydeHUs
cepHoil kucioThl. [IpeacTaBneHus 0 XMMHUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HuM npodeccusx. [IpuMeHeHne cepHON KUCIOTHI U cynbhatoB. KadecTBeHHBIC
peakuuu Ha CcynbpuUT-, CynbGua- U Ccyiabhar-aHnoHbl. HaxoxaeHwe cepsl U ee
COEMHEHUN B MNOpUPOJAE. XHUMHYECKOE 3arpsA3HCHUE OKPYXKAOUIEH CpeJbl
COCIMHECHUSIMH Cephl (KUCIOTHBIE MTOXKIH, 3arpsi3HEHHE BO3yXa), CIIOCOOBI €ro
MPEJOTBPAILICHHUS.



OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIEC CTETICHU OKUCIICHMUS.

A30T, pacnpocTpaHeHUE B mpupoje, (HU3nyeckrue M XMMHUUYECKUE CBOICTBA
(B3auMoJEiCTBUE C METaIaMH, BOAOPOJOM, KucioponoM). KpyroBopor azora B
npupojie. AMMmHak, ero (uU3MYecKue M XUMHUUYECKHE CBOWCTBA (OKHCIICHUE,
OCHOBHBIE CBOICTBa BOJHOIO pacTBOpa), MNPUMEHEHHWE U TOJYyYEeHUE B
7a00paTopud U MOPOMBINUICHHOCTH. WMOH aMMOHUS, JOHOPHO-aKIEMTOPHBIM
MexaHu3M ero oOpaszoBanus. Coilu aMMOHHUS, UX (PUIUYECKHE U XUMHUYECKHE
CBOICTBa (pa3jioeHHWE ¢ B3aUMOJEHCTBHE CO IIEJ0YaMH), HIPUMEHEHUE.
KauectBennast peaxkuuss Ha moHbl amMoHus. Oxcunbl azora (I, II, III, IV, V).
A3zoTtucTas KUcioTa. A30THas KUCIIOTa, €€ ModydyeHne, GU3nIecKue U XUMUUYECKHE
cBoiicTBa (0OlIMEe Kak TMpEeJCTaBUTENsl Klacca KUCIOT U  cHeluduyeckue),
NpUMEHEHHE. XUMUUYECKUE PEAKLHH, JIeKAIIME B OCHOBE IMOJYyYEHHUS a30THOMU
KHUCIIOTHI B MPOMBINIUICHHOCTH. HuTpaTel 1 HUTpUTHl. KadecTBeHHBIC peakiuu Ha
HUTpPAT- YW HUTPUT-aHUOHBI. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Ccpebl
COCIMHEHUSAMU a30Ta (KUCIOTHBIC [IOXK]IM, 3arps3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ochop, ammorponHsie Moaupuxanuu (ochopa (Oenblii U KpacHBIN
docdop), pusznyeckue U XUMHUYECKHE CBOMCTBA (B3aMMOCHCTBUE C METaJUIaMH,
KHCIJIOPOJIOM, FajioT€HaMu, KOHIEHTPUPOBAHHBIMU a30THOM U CEPHON KUCIIOTAMMU ).
Oxkcuasl dochopa (LI, V), dochopHas kuciora, U3MYECKHEC W XUMUUYECKHE
cBoicTBa, nojydeHue. KauectBennas peakius Ha ¢docdar-uonsl. [Ipencrapnenns
o ranmoreauaax ¢gocdopa (111, V).

[TonssTME O  MUHEpaNbHBIX  ynoOpeHUsx. A3oTHble, GdochopHBIE,
KOMIUIEKCHBIE ynoOpeHusa. XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpefbl
coeTMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

VYrnepon, amnorponnbie Moaudukanuu (rpadut, anmas, QysiepeH, rpades,
HAHOTPYOKM), (U3HYECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3anMoOI€CTBUE ¢ METAJNIAMH, HEMETANIAMHU, KOHIEHTPUPOBAHHBIMU a30THOU U
ceproit kucinotamu). [lorstue 06 ancopbumu. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaepoja, ux Gu3ndeckne U XMMHUECKHE CBOMCTBA, ICUCTBUE HA JKUBBIC
OpraHu3Mbl, MOTYYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE MpoOieMbl aTMochepsl,
cBsa3aHHble ¢ okcuaoMm yriepoaa (IV). VYrombHas kucinora u ee coiu, HUX
dusnueckne W XMMHYECKHE CBOWMCTBA, MONy4YeHHE W TpuMeHeHue. KapOoHaTsl,
rUApOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-WOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbIE OHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepoja: yriieBoaopoAbl (MeTaH, 3TaH, ATUJIEH, alleTHJIEH), 3TaHOJI, IVIMLEPUH,
yKCYCHasi kuciiota. [IpupoHble UCTOYHUKU YTIIEBOJIOPOJIOB (Yrojb, MPUPOIHBIN
ra3, He()Th), MPOAYKTbI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOMOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHUpax, Oelkax,
yriaeBoJlax — W WX POJU B KU3HM 4YeloBeKa. EAMHCTBO OpraHWYecKux u
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usmyeckue ¥ XHUMHYECKHE CBOWCTBA (B3aUMOJCICTBUE C
MeTaJJlaMU, KHCIIOPOJOM, YIJIEPOJIOM, T'aJIOT€HAMHM), MOJYyYeHHEe U MPUMEHEHUE.
Ponw kpemuus B npupose u texuuke. Oxenna kpemuus (IV), kpemHueBast Kuciora,
CUJIMKATHI: (PU3UYECKHE M XUMUYECKHUE CBOMCTBA, MOJYyUYCHHE U MPUMCHECHHUE B
OBITY M MPOMBIIIUICHHOCTH. BakHelIue CTpouTenbHbIE MaTepuasbl: KepamuKa,
CTEeKJIO, 1IeMeHT, OeToH, keye300eToH. [Ipobiembl 6€30MacHOro MCHOIb30BAHMS
CTPOUTEIIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Bbop. OcobGennoctu ctpoenust aroma. O61Me npeacTaBieHus: 0 GU3NUIECKUX
Y XMMHUYECKHX CBOMCTBax. bopHas kuciora.

DKCIEePUMEHTAIbHOE U3YYCHHE BEIECTB U SIBJICHUN:

O3HAKOMJIEHHE C 00pa3liaMy MPUPOIHBIX XJIOPHUI0B (TaIOTEHHUIOB);

NPOBEJICHNUE OMNBITOB, OTPAXKAIOUUX (PU3UUECKHE M XUMUYECKHE CBOMCTBA
raJIOT€HOB U UX COEJIMHEHUN;

U3y4YEeHHE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBE/IEHNE KaYeCTBEHHBIX PEaklUil Ha XJIOPUJ-, OPOMUA- U MOIUI-UOHBI U
Ha0JII0IeHNEe MMPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHE C 00pa3aMu Cephl U €€ MIPUPOIHBIX COSTUHEHUMN;

HaAOJTIOIEHUE mporecca  OOyTJIMBaHUS caxapa  Toa  JeHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOUN KUCIIOTHI;

U3y4YeHNE XUMHUUECKHUX CBOMCTB pa30aBiICHHON CEPHOM KUCIIOTHI;

NPOBE/ICHNE KAUYeCTBEHHBIX pPEaKIMi Ha CylbQua-, CyIbPuT- U Cyibdat-
MOHBI Y HAOJIIOICHUE TPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE ¢ (DU3MYECKUMHU CBOWCTBaMHU a3oTa, Gochopa U ux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX yIOOPECHHUI;

NoJIydeHue, coOHpaHHe, paclio3HaBaHME M H3YyYECHHE CBOICTB aMMHakKa,
W3yYEHHE CBOMCTB COJIE aMMOHHS;

MPOBEJCHNE KaUYE€CTBEHHBIX PEeaklMil HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
docdaT-uOHBI ¥ H3yUYEeHHUE MPU3HAKOB UX MPOTCKAHUS;

M3y4YE€HUE B3aUMOJICHCTBHSI KOHUEHTPUPOBAHHOW a30THOU KHUCJIOTBI C MENIBIO,
CBOUCTB (pochOpHOM KUCTOTHI U €€ COJIeH;



03HAKOMJICHUE C MOJEISIMU KPUCTAIUIMYECKUX PEIIeTOK alMasa, rpadura u
dynnepeHa, ¢ MpoIeccoM aJcopOIMd PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MPOTHUBOTA3;

MoJiyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKUCIIOTO
rasa;

IPOBEJCHUE KAUYEeCTBEHHBIX pEAKIMM Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HUE NMPU3HAKOB UX MPOTCKAHUS;

U3y4YeHHEe B3aUMHBIX MMPEBpaICHU KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMu MPUPOJHBIX KapOOHATOB U CUJIMKATOB, C
NPOAYKIHUEH CUITMKATHOW NPOMBIILICHHOCTH;

pEllIeHNE IKCIIEPUMEHTATIbHBIX 33J1a4 10 TeMe «BakHelire HeMeTamibl U X
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

O6mue cBoiictBa MetamioB. OOmas XapakTepUCTHKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX MOJOXeHUs B [lepuoauueckoit cucreme
xumuueckux 3nemeHToB . . MenneneeBa u ctpoenusi atomoB. Metaisl A- u b-
rpynn. CTpoeHuEe MPOCTHIX BEHIECTB — METaUIoB. MeTauimdeckass CBsI3b U
MeTaJUTMYecKas KpUCTaInueckas pemierka (MpUMUTUBHAS KyOudeckasi, 00bEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHEleHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IUIOTHOYIAKOBaHHAas). 3aBUCUMOCTh (U3HUYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAIIOB. OJICKTPOXUMHUUYECKUM Pl HANPSKCHUN
MmeTtauioB. OOmKe XMMHUYECKHEe CBOMCTBAa MeTalIoB. OOIIHE CIOCOOBI MOTyYeHUS
METAJJIOB, METAJLUTYPIusi. DJICKTPOJIU3 PACILUIaBOB U PACTBOPOB COJICH KaK OJIUH U3
crioco00B ToyydeHuss MeTajuioB. [loHATHE O KOppPO3WHM METaIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajab, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a). [IpumeHeHe METAJIOB 1 CIJIABOB B OBITY W MTPOMBIIIIJIEHHOCTH.

Memannwvt A-2pynn

[[lenoynble MeTambl: moJjiokeHue B [leproaudeckol cCUCTEME XUMHYECKUX
snemeHntoB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B IMPHUPOJIE.
du3nYecKue 1 XUMHYECKHE CBOMCTBA (HA MpUMEPE HATPHUSA U Kajus), MOJTydeHUE.
OKcuabl ¥ TUAPOKCUIBI HATpUs U Kaius. [[puMeHeHue MeI0UYHbIX METAJIJIOB U UX
coequHeHu. buonornueckas pojib HaTPUS U KAJIUSL.

[[lemouHO3eMENbHBIE METAIJAbl MarHMdi W KaJdbLIMKM: TOJIOKEHHUE B
[Tepuonnueckoit cucreme xumuueckux syeMeHToB [[. . MenneneeBa, ctpoeHue
X aTOMOB, HAXO0XJCHUE B Mpupojic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblusa. BaxueWmmune cCOeAMHEHHMS KalbIlud W MarHus (OKCHJ, THUIPOKCH],
COJM), CBOMCTBa, mpuMeHeHHe. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHWUS.
Kpyroeopot kanbuus B mpupoze.



ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKUE CBOMCTBA altoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U TUAPOKCHUIA
amomuHus. [[puMeHeHne antOMUHUS U €r0 CIIJIABOB.

Memannwot b-2pynn

OO6mast xapakTepucTHKa MeTaioB b-rpynn (moOOYHBIX MOArpyHN):
nonoxxkenue B llepuonnueckoy cucreme xumudeckux odnemenros J[. WM.
MenpeneeBa, 0COOEHHOCTU CTPOEHHUS aTOMOB. SIBIEHUE «IIpOBaia» ANEKTPOHA Ha
npUMepe CTPOCHHSI aTOMOB XpoMa, Meiu, cepeOpa. BaeHTHbIe cOCTOsSIHUSA aTOMOB
d-371eMEHTOB, CTEMEHU OKHUCICHUS AaTOMOB B COCIUHEHUSIX. 3aBUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THIAPOKCHIOB METAJJIOB OT 3HAYECHUSA
CTEMIEHU OKUCIICHMS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpEe COCAMHEHUU Xpoma).
ITepBoHayanbHbBIC MPEACTABICHUS O KOMIUJIEKCHBIX COCIMHEHUSX.

Menps u cepeOpo: CTpoeHHE aTOMOB, CTENeHU OKuciaeHus. OOiue KpaTkue
NpeACTaBiICHU O (PUBMUYECKUX M XUMHYECKUX CBOMCTBAX MPOCTHIX BEIICCTB
(B3aMMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEIIMU), 00 UX OKCHAaX, THAPOKCHIAX U
coisix, uX mpuMeHeHuu. [IpencraBieHuss 00 aMMHAYHBIX KOMILIEKCax cepebpa u
menu. KauecTBeHHbIE peakiiiy Ha KaTUOHBI Menu (2+) u cepedpa.

[{uHk: cTpoeHue aToMa, CTENeHb OKUCICHU . XapaKTepUCTUKA (PU3NUECKUX U
XUMHYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOWCTBA OKCHJIa U THAPOKCUIA.
KauecTBeHHbIE peakliy HAa KATHOHBI LIMHKA.

XKeneszo: cTpoeHue aroma, CTENEHU OKHCIEHUS. HaxoxkieHwe B MpuUpoeE.
DU3UYECKUE U XUMUYECKHUE CBOMCTBA JKeje3a, IPUMEHEHUE. brosiornyeckas posib
xene3a. Oxcuapl, ruapokcuasl n comu xkenesza (II) m xenesa (III), ux cocras,
CBOWCTBa W TonydyeHue. KadyecTBEeHHbIE peakIMd Ha KAaTHOHBI jkene3za (2+) u
xenesza (3+). UyryH u ctainb — CIuiaBbl kele3a. [[pou3BOACTBO YyryHa M CTalI.
DKOJIOTMYECKHE MPOOIEMBI, CBA3aHHBIE C METAJUTYPIrUYECKUMU TPOU3BOICTBAMM.

DKCIEPUMEHTAIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

O3HaKOMJICHHE C oOpasllaMu METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBAMU;

MOJEIMPOBAHUE METALUINYECKOU KPUCTALUIMYECKON PELIETKY;

U3YUYCHHUE B3aUMOJICHCTBHS METAJUIOB C BOJOM, C PAacTBOPAMHU COJIEM H
KHCJIOT, UCCJEA0BaHUE MPOILIECCOB 3JIEKTpOau3a pactBopoB xjopuna meau (1) u
noauaa Kaius, KOppo3ul METAIIOB;

M3yYEHHE OCOOEHHOCTEH B3aMMOJECHCTBUSI OKCHUAOB KalblMs W HATPUS C
BOJIOM, UX THAPOKCHUIOB — ¢ OKcuaoM yrieposaa (IV) u kucnoramu;

M3Yy4Y€HHUE CBOMCTB KapOOHATOB U TMIPOKAPOOHATOB KaJbLIUsI, )KECTKON BOIbI;

W3y4YEHUE MPOLIECCOB IOIYUYEHUS THUAPOKCHUIIOB XKeJe3a, X XHUMUYECKHX
CBOMCTB;



M3YyUYEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi Ha HOHBI (MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKA, jkene3a (2+) u xenesa (3+), menu (2-+);

HaOJI0JICHUE U OTNKCAHWE OKPAIIMBAHMS IJIAMEHU MOHAMM HATPUSsl, Kaaus U
KaJbIUs;

uccieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMHUHUS, THIPOKCHIA
xpoma (III) u rugpokcuia urMHKa;

pEIlIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxkHele MeTalljibl U UX
COEIMHECHUSD.

XuMHS U OKpYKaLIas cpeaa

BemecTtBa u Marepuanbsl B MOBCEIHEBHOW KW3HHM 4YeENIOBEKAa. BakHelinue
BEI[ECTBA W MaTepHalibl, 00JIaCTH WX MPUMEHEHUs. be3ornacHoe HCIob30BaHHE
BEIIECTB M XUMHUUYECKUX peakiuuii B ObITy. [lepBas momoIs Mpu XUMHUUYECKUX
0’KOrax U OTPABIICHUSAX.

HoBbie MmaTtepualibl U TEXHOJIOTUU. [[pUHIIUIIBI «3€JI€HON XUMUN.

OCHOBBI DKOJIOTMYECKON T'PaMOTHOCTU. XHUMHUSI U 3JI0pOBbE. 3HAUYCHUE
U3Y4YaeMbIX XMUMHYECKHX JJIEMEHTOB U MX COCIWHCHHMU I (PYyHKIIMOHUPOBAHMUSI
opranusma 4enopeka. [loHsTHE 0 310pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arps3HEHUE OKPYXKAONICH cpeibl. DKOJIOTHYECKHUE MPOOJIEMBI,
CBSI3aHHBIE C COCAUHEHUSIMHU YTIIIepoa, a30Ta, Cephl, TIKEIBIX MeTAIUIOB. [loHsATHE
o IIJIK. Poip XxumMuu B pelieHrnu SKOJIOTHIECKUX TTPOOIIeM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
oOpasniaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBbIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOJIECIMPOBAHUE IIpolEecca
o0pa30BaHus KUCIOTHOTO J0XIs, U3yUYEHUE €0 BO3JACHCTBUS HA MaTEPUAIIBI.

IToBTOpeHue W 00001IeHMe 3HAHMH OCHOBHBIX pa3/iejioB KypcoB 8-9
KJI1aCcCOB

[Tepnonnueckuit 3akoH u [leprognyueckas cucreMa XUMAYECKUX 3JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTHU B U3MEHEHUU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH B IEPUOJAX U IPYIIAX.

CrpoeHue BelecTBa B TBEPIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUU. Bubl
XUMUYECKOW CBS3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIINYECKON
PELIETKN U BUJA XUMUYECKOU CBA3H.

Knaccudpukanusa XuMUYECKUX pEaKIUd 1O  Pa3IUYHbIM  IPU3HAKAM.
[Iporno3upoBaHre BO3MOYKHOCTH NPOTEKAHUS XUMHUUYECKUX NPEBPALICHUNA B
Pa3IMYHBIX YCIOBHUSX HAa OCHOBE MPEACTABICHUM XWMHUYECKOM KWHETUKU H
TEPMOIUHAMHUKHU.

XHUMUYECKHE peakluy B pacTtBopax. I maponus conei. Peakuun okucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMW M coJed B CBeTe NpeAcTaBiIeHUU 00
ANEKTPOIUTUYECKOM  AMCCOLMALMM M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

Mescnpeomemmunie cea3u

Peanuzanust MeXINpeIMETHBIX CBSI3ed NpU HM3YYEHHH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHATHH, TaK ¥ MOHATHUMA, IPUHATHIX B OT/AEIbHBIX €CTECTBEHHBIX HayKaxX.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: ABJIECHHUE (MPOLECC), HAYYHbIN (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KilacCUpUKalMs, MNEPUOAUYHOCTD,
HaOJII0/IEHUEe, HKCIIEPUMEHT, MOJEIMPOBAHUE, MU3MEpPEHHE, MOJEINb, TEXHOJIOTHs,
MaTepHaIbl.

®duzrkKa: BEIIECTBO, TeNO, (U3MUECKHE BEJIUYUHBI, €IUHULBI U3MEPEHHUS,
Macca, 00bEM, KOJMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbl, arperaTHbIe COCTOSIHUE
BEIIECTBA, CTPOCHHE TIa30B, JKUJAKOCTEH U TBEPABIX (KPUCTALIIMYECKUX) Te,
KPUCTAINTMYECKAs pelIeTKa, JJIEKTPOH, SApO aToma, MPOTOH, HEWTPOH, HOH,
HYKJIMJI, U30TOIIbI, KBAaHThI, PaJMOAKTUBHOCTb, ajb(a-, 0eTa- 1 raMMa-u3ydyeHue,
ANEKTPUUECKUM 3aps]l, MPOBOJIHUKH, MMOITYIIPOBOIHUKH, AUIIEKTPUKH, COJTHEUHBIH
CIIEKTp, pa3yiokeHre 0eoro cBeTa B CIEKTP.

Bbuonorus: skocuctema, ouocdepa, poTocuHTE3, MpOLECCH 0OMEHa BEILECTB,
MUHEpaJIbHbIE yIOOpEHUs, MHUKPOIJIEMEHTbI, MAaKpOAJIEMEHThl, IUTATEJIbHbIE
BEIIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MUHEPATIbl, TOPHBIE TMOPOAIHI,
HOJIE3HBIE HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI, TUIaHETa 3eMIIsL.

Texnomnorus: CTPOMTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SIIICTBEHHbIE
TEXHOJIOTUH, TEXHOJIOTUU JIEKTPOHHON MPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATENbHON JESITEIbBHOCTUH 00pa30BaTEIbHONW OPraHU3aliyd B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE NpaBUJIaMU U HOPMaMHU TOBEICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMOMNO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMNH
00y4Jaromuxcs.

JIMYHOCTHBIE ~ pe3ydabTaThl  OTPaXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY W HMCTOPUYECKOMY HACJIEAHI0, MOHMMAHUE 3HAYECHUS XUMUYECKOU
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBOero peruona;

2) rpaskIaHCKOTr0 BOCIIMTAHMS:

NPEACTaBICHUE O COIMAIbHBIX HOpPMax MW MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYphl B
pa3zHOOOpa3HON COBMECTHOM JICATEIBLHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIIH B IpoIiecce Y4eOHOH H
BHEYUYCOHOM IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJICHUE W TOCTYNKUH CBOUX TOBAPHILEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUI
MIOCTYIIKOB;

3) popMuUpPOBAHUS LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKIvu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U HEOOXOAUMBIE IJIs
MMOHUMAaHHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE [IEHHOCTH HAay4YHOTO MO3HAHUS AJI Pa3BUTHUS KaXKIOTO YEJIOBEKa
Y TPOU3BOAUTENBHBIX CUJ OOIIECTBA B IIEJIOM, POJIM U MECTa HAYKH «XUMHS» B
CUCTEME HAyYHbIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPHUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAOM;

MO3HABaTeJIbHAS MOTHBAlUS M HMHTEpPEC K OOY4YEHHIO, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpPa3BUTHIO M €aMOOOpa30BAHMIO, K HCCIIEI0BATEIbCKOMN



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBJICHUS W YPOBHS JalbHEUIIETO
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 JKW3HHU, OCO3HAHWUE TMOCIEACTBUU U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHuEe [EHHOCTHOTO OTHOIIECHHS K TPYIAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YENIOBEKA U K MCCIIEIOBATEIbCKON 1eATETbHOCTH Kak
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOLIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiM HaydyHO# cdepbl, 0CO3HAHUE BO3MOKHOCTH CaMOpPEAM3alMi B ATOM
chepe;

6) 3K0JI0TrN4Y€eCKOro BOCTIUTAHMS

0CO3HaHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIbTYpbl: MNPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUM IS
OKpYXalolllel Cpe/bl; OCO3HAHUE TJIOOAIBHOIO XapakTepa HSKOJOTHUYECKHX
npoOJieM U TMyTel HX penieHus; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJydaeMble
OpU U3YYECHHM XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAIOLIEeW Cpeaoi;
AKTUBHOE HEIPUITUE JACWCTBUM, TMPHUHOCAIIMX BpPEH OKPYXKAIOIIEH Cpele;
OCO3HAHHE CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOM M COLMAIBHOM CpEl; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOMN AESITEIbHOCTH KOJIOTMUE€CKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCSl, OCBOMBIIUX MPOTPaMMY IO
XHUMHHU OCHOBHOTO 00111eT0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIIPEIMETHBIX) MOHSITHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W IMpoUEecC MOo3HaHUs (BEIECTBO, CBOMCTBO,
OHEpPTUs, SBICHUE, HAYYHBIA (aKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKAaTHBHBIMH, PEryIsTUBHBIMU), BAXKHBIMU U8 TIOBBILICHHUS
3O PEeKTUBHOCTU OCBOEHHMSI COAEpPKaHUS ydyeOHOro mnpeamera, (GopMHUpPOBaHUS



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

CIOCOOHOCTh WX MCIOJI30BaTh B y4€OHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

ba3oBble JJoruyecKkue aeicTBUS:

YMEHHS HCIIOJIb30BaTh TMPHUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHMI: PACKPBIBATh CMBIC] XMMHYECKUX TOHATHH (BBIACISITH UX CYIICCTBEHHBIC
NpHU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C JPYTMMH TOHSITHSMH); aHAJIU3HPOBATH,
CpaBHUBaTh, 000011aTh, BHIOMpPaTh OCHOBaHUS IS KJIacCUUKAIUU U
CUCTEMaTH3allMd XUMHUYECKUX BEIICCTB M XUMUYCCKUX PEaKIMil; YCTaHABINBAThH
NPUYUHHO-CIICJICTBEHHBIC ~ CBSI3M  MEXAY OOBCKTaMHU HM3YYCHHS; CTPOMTH
JIOTUYCCKUE pacCyXJACHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, II0 aHAJIOTHH);
npeaiaraTh KPUTECPUHM W BBISABIATH OOIIUE 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
M3y4aeMbIX IPOIIECCaX W SIBJCHUSAX; MPOBOJUTH BBIBOJBI U 3aKIIOUYCHUS; YMCHUS
NPUMCHATH B TPOIECCE MO3HAHMUS TMOHATHSA (TPEIMETHBIC W METaIlpeJIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOIb3yeMble B XUMHUHU, MPE0OPa30BHIBAThH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECCKUM 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON peakIuu — NP PEelIeHUU Y4eOHBIX 3a/1ad; C
y4eTOM OTHUX MOJEIBHBIX TPEACTABICHUM XapaKTEepU30BaTh H3ydacMbIe
XUMHUYECKHUE BEIECTBA U XUMUYCCKHUE PEAKIIUH.

ba3oBble mucciexoBaTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUH):

YMEHHUS TMPUMEHSATh METOJbl HAyYHOT'O IMO3HAHUS BEIISCTB W SBJICHUN Ha
AMIIUPUYECKOM W TEOPETUYECKOM YpPOBHSAX B Yy4eOHOW TO3HABATECIPHOM U
IIPOCKTHO-UCCIIC0BATEIBCKOU JICITCIIBHOCTH;

YMEHHUS HCIIOIb30BaTh ITOCTABJICHHBIC BOIPOCHI B KauyeCTBE WHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATh (DAKTHI, BHISBIISATH
u GopMyIHUpoBaTh MpoOJEMY, ONPENSATh IeIb W 3aJlaud, COOTBETCTBYIOIIHE
pereHnto mpoOIeMbl; MpeIIaraTh OMUCATEIBHYIO I OOBICHUTEIBHYIO THIIOTE3Y
U OCYHIECTBIIATh €€ IMPOBEPKY; YMCHHS TMPOBOIUTH H3MEPEHUS HEOOXOIUMBIX
rapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOMIOAECHUS H SKCIESPUMEHTHI
(peasbHBIE W MBICIICHHBIC), CaMOCTOSTEILHO IPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUS W BBIBOJBI MO pE3yJIbTaTaM IPOBEICHHOTO OIIbITa,
HCCIICIOBAHUSI, COCTABIIATH OTYET O MPOJICIAHHOM paboTe;

Pab6ora ¢ undgopmaumeii:

YMEHHUS OPHUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MHGOpMAUK (HAyIHO-

MONYJIIPHAS JIUTEpaTypa XUMHUYECKOTO COJICp)KaHHs, CIPABOYHBIC ITOCOOHS,



pecypcel MHTepHeTa); aHANM3UpOBaTh HH(MOPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO Ji1 peuieHus y4eOHOM 3a/layd; yMEHUs NPUMEHSTH
paznuyHble METOAbl U (POpMyNHMpOBATH 3alpoChl MNpU MOUCKE MU OTOOpE
uH(popMaIi, HeOOXOAUMOW s BBIMIOJIHEHMS] Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmaruu (cxembl, TpauKy, IUarpaMMmbl, TaOJNHIbI, PUCYHKH M JpYyrue
(GopMbl); YMEHHSI MCIOJb30BaTh HAy4YHBIN $3bIK B KayecTBE CpeicTBa pabOThl ¢
XUMHYECKOM HH(pOpMalMel; MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU U CUMBOJIBI, (HOpMyIbl, aOOpeBUATYPbI, HOMEHKJIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJIsTHOCTH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIINH):

MPEACTABIATh TOJIYYEHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEIbHOCTU B
YCTHBIX U THCBMEHHBIX TEKCTax; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaiora u
(M) TUCKyCCUU 3a7laBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBATh UCH,
bopMynHpOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIIBHO BBIMOJIHEHUS MPEIOKEHHOM
3a/1a4u.

2) yMeHUs Y4eOHOro COTpyAHUYECTBA (TPYyNHOBass KOMMYyHUKAIIWS):

y4acTBOBaTh B TPYIIOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHHU3AIUIO
COBMECTHOW pabOThl, OMpPENENsATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXIY
YJIeHaMH TPYMIBI, BBIIOJHATH CBOIO YacTh pPaOOThl, KOOPAMHUPOBATH CBOU
NEUCTBHSL C JCUCTBUAMH JIPYTUX YJIECHOB KOMAaHJIbI, ONPEAENSITh KPUTEPUH IIO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBAaTh B
oOcyxneHun, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJICCTBUSL.

PeryasiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

OBnajieHHe YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3ALMU, CAMOKOHTPOJS, CaAMOKOPPEKLIHMH, B TOM
YUCIe:



YMEHMS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COco0 pelleHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU Win
UCCJEeIOBATEIbCKOM  3a/Jaud; HAa  OCHOBE  IMOJYYEHHBIX  PE3yJIbTAaTOB
dbopmynupoBaTh 0000IIEHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
MPOLIECCOB; AHAJNMU3UPOBATH PE3YyJAbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMH  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JIESTEIbHOCTH;
KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHH OCHOBHOTO
oO1rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HMMEIOT OOIee COJepKaTeabHOe
SAPO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXTY
co00li, YTO TO3BOJISECT PEATM30BHIBATH YIUIYOJICHHOE HM3Yy4YCHHE KaK B paMKax
OTACJNBHBIX KJIACCOB, TaK M B paMKax pealu3alud WHIUBUIYaJbHBIX
00pa3oBaTEIbHBIX TPACKTOPHUI, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzanuu. 1o 3aBepiieHHM peanu3alid MPOTPaMMbl YIIIyOJICHHOTO YpPOBHS
oOydJaromuecsi CMOTYT JIeTaJbHEE OCBOWTH Marepuaj, OBIAJACTh PACIIMPEHHBIM
KPYTOM MOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeaqmeTHbIe pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIIUMHUCS HAyYHBIX
3HaHUW, YMEHUH M CMOCO0OB ACHCTBUM, CcHEeMUPUUECKUX I TPEeAMETHOMN
obnmactu «XWMHUS»;, OCHOBbI HAYYHOTO MBIINUJICHUS, BUJBI JESITCIBHOCTH IIO
MOJIyYCHUIO HOBOTO 3HAaHUSA, €ro MHTEpOpEeTaluH, MpeoOpa3oBaHUI0 U
IPUMEHCHHIO B PAa3UYHBIX Y4YE€OHBIX W peabHBIX KU3HCHHBIX YCIOBHSX;
oOecrieunBalOT BO3MOXKHOCTH YCIEITHOTO OOyYeHHMS Ha CIEAYIOIIEM YpPOBHE
o0pa3zoBaHUsI.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromierocs OyayT chOpMHUPOBaHBI
CIENYIONINE TPEIMETHBIE pPE3yNbTaThl HW3YYEHUS XUMHUU Ha YriayOJECHHBIM
YpOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTUH: aToM, MOJEKYJa,
XUMUYECKUI D3JIEMEHT, METaJlJl, HEMETa/ll, auIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJIHAS), BAJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JOJIsl XMMHYECKOrO »JJIEMEHTa B COEIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS MNIOTHOCTh T'a30B, OKCUJI, KKCJIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIH OKCHUJl, aM(OTEpHBIH THUAPOKCHUI, XUMHUYECKas peakuus,



KJaccuuKalus peakiuii: peakiuu COCIUHEHUS, PEAKIUU PA3I0KEHUS, pPEeaKIuu
3aMelIeHUs, peakinuu OOMEHa, PK30- U DHAOTEPMUUYECKUE PEAKIUU;, TEIIOBOU
s ekt peakiuu; AP0 aToMa, SIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTab,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIApHAs U HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HMOH, KAaTHOH, AaHWOH, pPacTBOpP, MaccoBas JOJS BEIIECTBA
(mpolileHTHasT KOHIIGHTpAIlMsl) B pacTBOpE, MOJSIpHAs KOHIIEHTpAIusl BEIIECTBA B
pacTBOpe; BIEKTPOOTPUIATENBHOCTh, CTENEHb OKUCICHUS, OKHCIUTEIU U
BOCCTaHOBUTEIH, OKHUCIICHUE " BOCCTAHOBJICHHE, OKUCJIUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU, METOJ] AJICKTPOHHOTO OajiaHCca;

WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSATHUM U
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (JOPMYJI BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKIIU;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCIUHCHHSX,
CTENEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEACICHHOMY KJIACCy COeMHEHUH 1Mo popMyrnam, BUJIBI XUMHUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepuomnueckoro 3akona [[. WM. MeHnueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, IPEACTABICHUN O HAYYHBIX METOJaX
NO3HAHMS, B TOM YHUCJIE DKCIEPUMEHTAIbHBIX W TEOPETUUYECKHX METOJax
UCCJIEOBAHUS BEIIECTB U U3YUYCHUS] XUMUYECKUX PEaKIUN;

NEMOHCTPUPOBaTh TOHUMAHHE [EPUOJUYECKON 3aBUCHUMOCTH CBOMICTB
XUMUYECKHUX 3JIEMEHTOB OT UX NoyiokeHus B [lepuoguyeckoii cucreme:

ONMMCHIBATh W XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamnueckoii
CUCTEMbl XUMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «rjJaBHas noAarpymma (A-
rpynma)» u «nobounas noarpynma (b-rpynma)y, «Maabsie IEpHOAB» U «OOJbIITHE
MIEPUOIBD»;

COOTHOCHTH 00O3Ha4YeHUs, KOTOpble UMEIOTCcs B Tabmuie «llepuogmueckas
cucrema xumuueckux anemeHroB J[. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
a71pa, 00I1Iee YUCIIO JIEKTPOHOB U PACIIPEETIECHUE UX TI0 JIEKTPOHHBIM CJIOSM);

OOBSICHATH CBSA3b TMOJIOXKEHWs JiieMeHTa B [lepuoamueckoii cucteme ¢
pacnpenesnieHueM 3JEKTPOHOB IO HSHEPreTHYECKHM YPOBHSM, ITOAYPOBHSM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPTraHMYECKHE BEIIECTBa,
XUMUYECKHUE peakiuu (10 YKCIIY U COCTaBY yYacCTBYIOUIUMX B PEAKIMU BEIIECTB, M0
TermnoBoMy 3hdexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJIbI, OOLINE XUMUYECKHE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHHMN M COJIEM, T€HETUYECKYIO CBS3b MEXIY
HUMHM, TIOATBEPXKIAsi MPUMEpPaAMU MOJICKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAA U BOJLI B MPUPOJHBIX MPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHO€ HUCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJOTUSIX;

OOBSICHSITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHMS, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX MPEBpaIlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJIIPHYIO U MOJISIPHYKO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO AJIEMEHTa B COSJTMHECHUH,
MacCOBYIO JOJII0 XMMHYECKOr0 3jieMeHTa 1o ¢opMmysie COCIUHCHHS, HAXOJUTh
npocTeninyo (GopMyry BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBa B PacTBOpPE, MOJSPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUEThI IO YPABHEHUAM XUMHUYECKON PEaKIINH;

IPUMEHSATh OCHOBHBIC OTIEPAIlUX MBICIUTEIBLHON NESITEIPHOCTH — aHau3 |
CUHTE3, CpaBHEHME, 0000IeHNne, CUCTEeMAaTU3aIiIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX ~CBSI3€ll — 11 M3y4YeHUST CBOWMCTB BEIIECTB W
XUMHYECKUX PEeaKlUid, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUS — HAOIIOACHUE,
U3MEpEeHne, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbI W MBICICHHBINH) — s
OCBOCHHUS YYEOHOTO COACPIKAHUS;

packpeiBaTh  CYIIHOCTh IPOIIECCOB  OKUCJICHUS M  BOCCTAHOBJICHHS,
COCTaBIIATh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PpEaKINil
(MeTo/IOM 3JIEKTPOHHOTO OajlaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SBIICHUSIMHU M TIPOIECCAMU, MTPOUCXOMSIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOT0OOpa3usi BEIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUSA CO 3HAHUSIMU
IPYTUX y4eOHBIX MPEIMETOB;

coOmomaTe mpaBwia  Oe3omacHoW — paboTel B jabopaTopuu  IpH
WCIIOJIb30BAaHUM XUMHUYECKOM TIOCYIbl M OOOpyAOBaHHS, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIIMSMH BBITIOJTHCHUS
1a00OpaTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHHID M COOHPAHUIO
razoo0pa3HbIX BelIecTB (BOAOPOAA M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MacCcoOBOM  JOJied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIBHBIX 3a7a4 1o TemMe «OCHOBHBIE KIJIACChI HEOPraHHUYECKUX
COCMHCHUI;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMeHUs 0e30MmacHOro oOpamieHus C BeleCTBaMH, UCTOJIb3yeMbIMU
B TMIOBCETHCBHOMW JKM3HU, a TAK)KE€ 3HAHWE TIPABWII TIOBEJICHHSI B MEIIAX COCPEKCHHMSI
310POBbs M OKPYKAKOLIEH CPEBI.

K xoHmy oOyuenuss ¢ 9 knacce y oOyudaromnierocst OynyT chopMHUpoOBaHbI
CIICMYIONINE TIPEIMETHBIE PE3yJbTaThl HW3YYCHUS XUMHUU Ha YriayOJECHHBIM
yYpOBHE:

PaCKpbIBATh CMBIC OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKyJla, HWOH, KAaTHUOH, AaHUOH, DJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasi peakivs, TEIIoBoi A(PeKT peakiuu, MOIb, MOJSPHBIMI
00BbEM, pacTBOp;

AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIUU
MOHHOTO OOMEHa, THUAPOJU3 CoJield, oOpaTuMble W HeEoOpaTUMbBIC pEaKIuHy,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMHM, OKHUCIHUTENb, BOCCTAHOBHUTEIIb,
OKHCJIEHWEC W BOCCTAHOBJICHHE, DJIEKTPOJU3, aIoTpornus, amMQpOTEPHOCTD,
XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METAJIMYECKAs), MEKMOJCKYISIPHBIC
B3aMMOJICHCTBUSL (BOJOpOJIHAsI CBsi3b, CWIbl BaH-nep-Baanbca), KOMILUIEKCHbBIC
COCIMHEHUS, KPUCTAJUIMYECKHE penieTKH (MPUMUTHBHAS KyOuueckas, 00BEMHO-
IIEHTPUPOBAHHAS KyOuueckas, I'paHeICHTPUPOBAHHAS KyOudeckas,
reKcaroHajgbHas IJIOTHOYIAKOBAaHHAsI), KOPPO3Usl METAJUIOB, CILIABBI; CKOPOCTh
XUMUYECKOW peakly, KaTalau3, XUMUYECKOE PABHOBECHUE, DIIEMEHThl XUMUYECKOM
TEPMOJAUHAMUKH KAaK OJTHOM U3 TeOopeTHYeCKnX oCHOB xumum; [1J1K;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX MOHITUH U
OPUMEHATH 3TH HOHITUS IPU ONUCAHUM BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUS (OPMYI BELIECTB
Y YPABHCHUN XUMUYECKUX PEAKIINN;

ONpPENEATh BAaJCHTHOCTh W CTEIEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEQMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEMWHEHUU 1Mo (opmynaMm, BHUIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOHM, METAJUIMYECKOM) B HEOPraHMYECKUX COEAUHEHHMSX, 3apsA]l HOHA MO
XUMUYECKOW (hopMyIe, XapakTep cpellbl B BOJHBIX PAcCTBOPAaX HEOPraHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATH €0 MOHUMAaHHE:

OMHUCHIBATh MW XapakTepuzoBaTh Tabiuunyo Qopmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3finyaTh MNoHATUS «A-rpynmna» u «b-
IPYIIa, «Majble MEPUOb» U «OOJIbIINE MEPUOIBIY;



OOBSICHSITh CBSI3b TOJIOXKEHMsSI d3JeMeHTa B llepuogmyeckoil cucreme ¢
pacrpesieIeHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOIAYPOBHSIM H
opOuUTassiM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

BBIACJIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB JJIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHUJIOB) B Mpejenax MaJblX MEPHOJIOB U TJIABHBIX MOJATPYIII C
y4e€TOM CTPOCHUS X aTOMOB;

PacKpbIBaTh CMBICJ TEOPUH IICKTPOJIUTUUECKON AUCCOIMalliu, 3akoHa ['ecca
U €ro CIeJCTBUM, 3aKOHa JEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTHM XMMHWYECKOW pEaklM, HalpaBiICHUsS CMEIICHUS XUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbBIX (DAKTOPOB;

KJIacCCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTBhI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBOMY 3(¢eKTy, Mo arperaTHOMY COCTOSIHUIO PEareHTOB, IO W3MEHEHUIO
CTEMIEHEeW OKMCIICHHS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, TO YYaCTHIO
KaTaanu3aTopa);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHCHUH, MOATBEP)KIas ATO OIMKMCAHUE
IpUMepaMy  MOJIEKYJISIPHBIX W HMOHHBIX  YpPaBHEHMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YPABHEHHUS: DJICKTPOJIMTUUECKON AUCCOLUAIIMN KUCIIOT, 1IeJIouei
W COJIel; TIONHBIE W COKpAIllCHHBbIC YPaBHECHHS pEaKIMA HWOHHOTO OOMEHa;
peaKkuuii, TOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXAY
BEIIIECTBAMU PA3JIMUYHBIX KIACCOB;

pacKphiBaTh CYIIHOCTh MPOLIECCOB THUAPOJIM3a COJEH  TMOCPEIACTBOM
COCTaBJICHUSI KPATKHMX MOHHBIX M MOJEKYJSIPHBIX YPABHEHUM peakiyiid, CyIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMid  MOCPEJACTBOM  COCTaBJICHUS
ANEKTPOHHOTO 0ajaHca 3TUX PEaAKLIUiA;

IpeACKa3bIBaTh XapakTep CPeAbl B BOAHBIX pacTBOpaxX COJIEH;

XapaKTepu3oBaTh (OMUCHIBATh) (PU3NUECKHE M XUMHUYECKHE CBONCTBA
MIPOCTHIX BEMIECTB (KUCIOPOJ, 030H, TpaduT, anmas, KpeMHuid, 60p, a3ot, Gpocdop,
cepa, XJop, HATPU, Kalluii, MarHui, KaJIbIAN, ATIOMUHHUM, KEI€30, MEJb, IIUHK,
cepeOpo) u 00pa3OoBaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX
pacTBOpoB (aMMHakK, XJIOPOBOAOPO, cepoBomopon, okcuasl yriepoma (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (III, V), ceprr (IV, VI),
CepHHCTas, cepHas, a30THas, QocdopHas, YrojipHas, KPEMHHEBAs KHUCIOTHI,
okcuabl ¥ Tuapokcuabl MetamioB [A-IIA-rpynn, amomunus, meau (I1), nuHka,
xenesa (I u I11));



MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHHS] U CBOMCTBA CIOKHBIX
BELIECTB (KHUCIIOPOACOAEpKAILNE KUCIOTHI XJIOpa, a30THCTasl, OOpHasi, YKCycHas
KHCIIOTBl U MX coiin, ranorenusibl kpemuus (IV) u gpocopa (III u V), okcua u
ruapokcu xpoma (III), mepmanranar kanus;

OMHCHIBATH POJIb BAXKHEUIIINX U3y4aeMbIX BEILIECTB B MPUPOHBIX Mpolieccax,
BIIMSIHUE HA KUBbIE OPraHU3MbI, IPUMEHEHUE B PA3JIMUYHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIb30BaHUE /JIs1 CO3/IaHUsI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTUH;

IPOBOJIUTH PEAKIINH, MOATBEPHKIAIONINE KaueCTBEHHBIM COCTaB pPa3IUYHBIX
BEIIECTB, PACIIO3HABATh OMBITHBIM IYTEM COJIEpPKAIIUECs B BOJHBIX PacTBOpax
WOHBI: XJOpHUI-, OpoMua-, HMonua-, cyiabdar-, docdar-, kapOoHAT-, CUIMKAT-,
cynbduT-, Cyabpua-, HUTPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KaJjbllvs, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA;

OOBSICHSITh U MPOTHO3UPOBATH CBOMCTBA BaXKHEHITUX U3yYaeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBONCTB, BO3MOXXHOCTb MPOTEKAHUS XUMHYECKUX MPEBPAIIEHUM B Pa3IUUHBIX
YCIIOBUSIX HA OCHOBE PACCMOTPECHHBIX DJIEMEHTOB XHUMHUUYECKOM KUHETHUKH U
TEPMOJIUHAMUKH;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0O XMMHUYECKOTO AJIEMEHTa M0 (QopMylie COCAMHEHHsS, MAaCCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOpPE, MOJBHYIO JOJK XUMHYECKOrOo »JJeMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B pAacTBOPE, HAXOAWTH
npocTerIIyro (OpMyJTy BEIIECTBA 10 MACCOBBIM UM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PACUYETHI 110 YPABHEHUSIM XMMHUUYECKUX PEaKIUMi C y4eTOM HEeJI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTUYECKOIO BBIXOJA MPOAYKTA, 3HAUEHHUS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

cobmomate TpaBwia Oe3omacHOW  paboOTel B J1abopaTopuu  TpH
WCIIOJIb30BAaHUM XUMHUYECKOM TOCYIAbl M OOOpyAOBaHHS, a TakXKe IMpaBuia
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO TMOJYYCHHIO U COOMPAHUIO
razoo0OpasHbIX BEHIECTB (aMMHaka M  YIJIEKHCIOrO0 Tra3a) U PEIICHUIO
DKCIIEPUMEHTATBHBIX 3a/lad [0 TeMaM Kypca, MPEACTaBIATh Pe3yJIbTaThl
sKCIIepuMeHTa B (hOpMe BBIBOJIOB, JI0KA3aTENIbCTB, TPA(PUKOB, TAOIUI] ¥ BBHISABIIATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIBHOW JEATETBHOCTH (aHAIHU3 |
CHHTE3, CpaBHEHHE, O0O0OOIIEeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUYUHHO-
CJICICTBCHHBIX CBSI3€H) MPU M3yUYCHUU CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BJIQJIETh €CTECTBEHHO-HAYYHBIMU METOJaMU MO3HAHUs (HaOJII0JeHUE, U3MEPEHUE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIN );



NpUMEHATh  MpaBuia  0Oe3omacHOro  oOpamieHuss € BEIIECTBAMH,
UCIIOJIb3yEMbIMU B TIOBCEAHEBHOM JKU3HM, IIpaBWja [OBEAEHUS B IENAX
cOepexeHusi 370pOBbS U OKPYXKAIOIIEH NPUPOAHOM Cpeabl, MOHUMAaTh BpEX
(OmacHOCTh) BO3JAEUCTBHSI HA JKUBBIE OpPraHU3Mbl OINpPENEICHHBIX BEIIECTB,
MOSICHATh Ha IMPHUMEpPax CIocoObl YMEHBIIEHUSI W MPEIOTBPAICHHs] UX BPEAHOIrO
BO3JIEHCTBHUSI, 3HAUCHHE KUPOB, OEJIKOB, YIJIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJYYEHHbIE NpeJCTaBlieHus O chepax npodeccruoHanbHOU
JEeSATENbHOCTH, CBA3aHHBIX C HAYKOH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, KAaK OCHOBY
st mpoecCUOHaIbHOW OpPUEHTAlMU W JIJIi OCO3HAHHOTO BbIOOpa XMMHHM Kak
npoGUIBHOTO TpeIMeTa MpH MPOAOCHKEHUH OOyueHHs Ha YpPOBHE CpPEIHEro
o01iero oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOM HPOEKTHO-UCCIEIOBATENILCKON N1€ATETbHOCTH
XUMHYECKOM W XHMHMKO-3KOJIOTMUECKOW HaIpaBIeHHOCTH, MNPUOOPECTH OIbBIT
NPOBEJICHUs YUEOHBIX MCCIIEIOBAHUI B YCIOBUSAX 00pa30BaTEIbHbBIX OpraHu3aluii,
a TaKXke opraHu3anuii (IEHTPOB) AOMOJIHUTEILHOTO 00pa30BaHUs IETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U (undgposbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 10 2
JESITeTbHOCTH YeJIOBEKa
BemectBa 1 xuMuyeckue
1.2 28 1
peakiumn
Hroro no pazneny 38
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonsitue o razax.
2.1 19 1 1
Kucnopon. Oxcupt
Bopopon. Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [Tousitue 00
2.3 P 18 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
2.4 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 61

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 18
XUMHUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIUTENTHHO- 16
BOCCTaHOBHTEJILHBIC PEAKITHH
Hroro no pazgeny 34
PesepBHOE Bpems 3
OBIIEE KOJIJMYECTBO YACOB I1O0 136

[TPOI'PAMME




9 KUIIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo u XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| 0 g
' BEIIIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 : :
XMUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 )
' XUMHYECKHE PEaKIIUU B PaCTBOPAx
Hroro mo pazgeny 36
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO61as XxapakTepUCTUKa XUMUYECKHX g |
' aneMeHToB VIIA-rpynmnbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 12 1
COeIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO01mue cBoiicTBa METAIIOB 10
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 22 2
Hroro no pazgeny 32
Pasnen 4. Xumus u okpy»aiomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5
Paznen 5. O60061menne 3HaHuii
51 [ToBTOpeHue 1 0000IMIEHNE 3HAHMIT 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro no pazneny 10
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipenmer xumuu. Pose XuMuu B KU3HU
qeJI0BEKa

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

Tena n Beniecta. ®uznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB

du3znyecKkrue U XUMUUECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METO/IaX
MO3HAHUS B €CTECTBEHHBIX HayKax.
Hcrounnku xumudeckoi nHGopMaIum

[IpencraBneHuss 0 HAyYHOM TIO3HAHUU Ha
AMITUPUYECKOM yYPOBHE: HAOIIOCHHE,
HM3MEPEHHE, SKCTICPUMEHT, MOJICITHPOBAHHUE.
[TonsaTre o MeTo1ax pabOThl ¢ XUMUYCCKUMHU
BemecTBamMu. O0Opy10BaHUE MIKOIHHON
XUMHUYECKOH JabopaTopun

[IpakTnueckas paborta Ne 1 mo Teme
"[IpaBuna paboTsl B 1a00paTOpUN U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucTeie BENIECTBA U CMECH




9 CriocoOBI pa3iesieHust cMece
[Ipaktuyeckas padora Ne 2 o reme

10 "Pa3nenenue cMecelt (Ha MpUMepe OUNUCTKU
MOBapeHHOM coJn)"

11 ATOMBI 1 MOJICKYJTBI

12 XUMUYECKUE AIEMEHTHI

13 [IpocThle 1 cnoKHBIE BELIECTBA

14 BeniecTa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHUS

15 Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTAaBa BEIIESCTB

17 Onpenenenre BaJJIECHTHOCTH aTOMOB 10
dhopmynam OMHAPHBIX COCTMHEHUM

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAs Macca
BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYJISIPHOM

19 MAacChl BELIECTB, MOJISIPHOW MacChl, MacChl
BEIIECTB M KOJUYECTBA BELIECTBA

20 MaccoBast 10151 XUMHYECKOTO 3JIEMEHTa B
COEIMHEHUH

)1 Brruncnenus MaccoBO# 1011 XMMUYECKOTO
aJieMeHTa 1o GopmyIie coeHEHUs

” Haxosxnenue npocreiiiiei hopmyIisl
BEILECTBA II0 MACCOBBIM JI0JISIM 2JIEMEHTOB
Beruucnenus npocreimeit popmyisi

23 BEILIECTBA M0 MACCOBBIM WJIM MOJIbHBIM

J0JISAM 3JICMCHTOB




24

Komnnuectso Bemiectsa. Mosb

BzauMocBs3b KOJIM4YE€CTBA, MaCChl U YHCJia

25 CTPYKTYPHBIX €IMHUIL BELIECTBA

26 MomnsipHast Macca CMECH BEIIECTB

7 MouJibHas 101 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH

73 Haxoxnaenue npocreiimen GopMyIsl
BEILECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

79 XUMHUYECKUE ABICHUA. XUMUYECKas PEaKIUs
U €€ NPU3HAKU

30 3aK0oH COXpaHEHHUs MAaCChl BEIIECTB

31 ATOMHO-MOJIEKYIsIpHas Teopus. JKU3Hp U
nestenpbHOCTE M. B. JIoMoHOCOBaA

32 XUMUYECKUE YPABHEHUS

33 TuIbl XUMUYECKUX pPEaKIIHil
Pacuérel N0 XMMUYECKUM YpaBHEHUSIM

34 KOJINYECTBA U MACChl UICXOHBIX BEIECTB WU
MIPOAYKTOB PEaKLIUU
Bbluncnenus mo ypaBHEHHUSIM XUMHYECKOU

35 peakLMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WX MPOYKTOB PEaKLUU
Bobiuncnenus mo ypaBHEHUSIM XUMHYECKOU

36 peakLMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHTOB WIH MPOJIYKTOB PEaKLUU

37 O06o001enne u cucTeMaTu3anus 3HaHu’

38 KonTtponpHas padota Ne 1 o teme




"BemectBa u XumMuieckue peaxuuu"

39 Bo3ayx — cMmech razos. [lonsitue o razax.

40 3akoH ABorazpo. MoJsipHblii 00BEM razoB
Beruncnenus 00bEMa, KOJMYECTBA BEIIECTBA

41 rasa Il0 U3BECTHOMY €T0 KOJIMYECTBY
BEIECTBA, 00bEMY

42 OTHOCHUTENBHAS TFIOTHOCTH Ta30B

43 BrrunciieHuss OTHOCHUTENILHOW MNIOTHOCTH
ra3oB
Omnpenenenre OTHOCUTEIIBHON

m MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEIIECTBA MO U3BECTHON OTHOCHUTEIBHOMN
MJIOTHOCTH
BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

45 MacChl T'a3a 0 U3BECTHOM OTHOCHUTEIBLHOMN
IJIOTHOCTH

46 OO0bEMHBIE OTHOLIEHUS Ta30B MPU
XUMHYECKUX PEaKIIHIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
XUMHYECKON peaKinu

48 Kucnopos — a1eMeHT u mpocToe BEIeCcTBO

49 Oxkcubl

50 CriocoOslI MmosTydeHus: KUCIopo/ia B
1abopaTopUu U MPOMBIIIIICHHOCTH
IIpaktuyeckas padora Ne 3 o reme

51 "IToryyeHue u cobupaHue KUciopo/a,
W3Yy4YEHUE ero CBOUCTB"

52 KpyroBopoT kucioposaa B mpupojae




53

O30H — aIOTPONHAS MOIU(PHUKAIIHS
KHCJIOpOJia

54

TemoBoit 3¢ (heKT XMMHUECKON peaKInH,
TEPMOXHUMHUYCCKHUE YPaBHEHUS, K30- H
SHIOTEPMHYCCKUEC PEAKIIHH

55

Tomumgo. Mcnons3oBanue yris 1 ME€TaHa B
Ka4yecTBE TOIJIMBA. 3arpsA3HEHUE BO3yXa.

56

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIu: KOJTMYeCTBa BEIIECTBA, 00BEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJIYKTOB pEaKIUU

57

KonTponsnas padora Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcuapr"

58

Boopo — 35eMeHT B MPOCTOE BEIECTBO

59

CriocoOslI mostyueHusi BOAOpoa B
1abopaTopUy U MPOMBIIIIIEHHOCTH

60

[IpakTuueckast pabota Ne 4 o Teme
"[Tonyuenue u cobupanue Boa0poaa,
HU3yYEHHUE €ro CBOUCTB"

61

Hcnonn3oBanue BOJOpOaa B KA4CCTBC
TOIIIIMBa

62

TToustue o kucnorax u coisax. Cocras
KHUCIIOT U COJIEH

63

Brruucnenus o6b€Ma, KOJIMYECTBA BEIIECTBA
ra3a o U3BECTHOMY €r0 KOJIMUYECTBY
BElIEeCTBA WIH 00bEMY

64

Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO




XUMHUYECKOHN peaKiuu

65

BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peakIyu: KOJM4YeCTBa BEIIECTBA, 00BEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BEIECTBA, 00BbEMY, Macce pearcHTOB HITN
MPOJYKTOB PEAKIUH

66

dusuyeckue cBoiicTBa Boabl. Boma B
pupoae

67

Amnanm3 u cuHTe3 — MCTOABI U3YUYCHUSA
cocTaBa BOJbBI

68

XUMHYECKHE CBOMCTBA BOJEI

69

CocTaB OCHOBaHUH

70

PacTtBOpBI. PacTBOpUMOCTH BELIECTB B BOJIE

71

HacelinieHHbie 1 HEHACHIIICHHBIE,
KOHLIEHTPUPOBAHHbIE U pa30aBiIeHHbIE
pacTBOpHI

72

CnocoObl BBIPAXKCHUA KOHOCHTpaIun
PacTBOPOB: MacCcoBas A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIsIpHAasd KOHICHTpalsa

73

[IpakTrueckast pabota Ne 5 o Teme
"[IpuroroBiieHHE PACTBOPOB C OMPEACIEHHOM
MacCOBOM JI0JIEH paCTBOPEHHOTO
BemecTBa. I IpuroroBieHue pacTBOpoB ¢
onpeAeIEHHON MOJISIPHOM KOHIICHTpaIuen
pacTBOpEHHOrO BeecTna"

74

Brrunciaenus ¢ UCIOJIb30BaHUEM ITOHATHS
«MaccoBas JOJIA BCUICCTBA B paCTBOPECH»

75

Brrunciaenus ¢ UCHOJIb30BaHUEM ITOHATHS




«MOJISIpHAsl KOHLEHTPALUs PACTBOPEHHOTO
BELIECTBA»

Posnbe pacTBOpOB B Ipupoie U )KU3HU

76 yenoBeka. KpyroBopot BoJisl B mpupoie

77 3arpsizHeHne NpupoIHbIX Boa. OxpaHa u
OYMCTKA MPUPOJIHBIX BOJI.
Brruucnenus ¢ ucnosnb3oBaHueM rpauxoB

78 pPacTBOPUMOCTH JIJIsl Pacu€TOB
PacTBOPUMOCTH BEIIECTB

79 BrruuciieHus ¢ MCNoJb30BaHUEM ITOHATHS
«MaccoBasi JI0Jis BEIIECTBA B PaCTBOPE»
BrruuciieHus ¢ MCoJb30BaHUEM ITOHATHS

80 «MOJIIpHasl KOHIIEHTPalus pacTBOPEHHOTO
BEIIECTBAY
Brruucnenus ¢ ucnonb3oBanueM rpagukoB

81 pacTBOPUMOCTH JUIsl PaCYETOB
PacTBOPUMOCTH BEIIECTB

82 O0o0011eHre U cucTeEMAaTH3alHs 3HAHUH
KontponpHas padorta Ne 3 o reme

83 " "

Bopopoa. Bona. PactBopsl. OcHOBaHUs

84 OKcuapl: coCTaB, KiaccudUKaIus,
TPUBHUAJIbHBIC HA3BAHUS

85 [TonyyeHue U XUMHYECKHE CBOMCTBA OKCUIOB

26 [TonsaTHe 0 THAPOKCUIAX — OCHOBAHUSX U
KHUCIIOPOJICOAEPIKAIUX KUCIOTAaX

87 Ddu3nyecKrue U XMMHYECKHE CBOMCTBA KUCIOT

88 [Tonyuenue xkucnor

89 Knaccugukanus ocHoBaHu#




90

[I1énoun, UX cBOKWCTBA U CHOCOOBI MOITYYEHUS

91

HepactBopumble 0OCHOBaHMS, UX CBOMCTBA U
CTIOCOOBI OTYYEHUS

92

[onsiTne 06 aM(pOTEPHBIX TUAPOKCHIAX:
XUMUYECKHE CBOMCTBA U MOJyYCHHUE.
[IpuMeHeHne Ba)KHENIIUX OCHOBAHUI

93

Conu: coctaB, kiaccupuKanus,
TPUBHUAJIILHBIC HA3BAHHA

94

dusnyeckue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosent

95

I'eneTnueckas cBsi3b MKy KilaccaMu
HEOPraHWYECKUX COCTMHEHUI

96

[IpakTueckas pabota Ne 6. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUIN

97

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJM4eCcTBa BEIIeCTBa, 00BbEMA,
MacChl 110 U3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB WiIn
MIPOJIyKTOB PEAKIIUU

98

Brrurcnenus Mmaccol IpoAyKTa peakiuu 1o
W3BECTHON Macce OJHOTO U3 UCXOIHBIX
BEII[ECTB, B3ATOTO B BUJE PacTBOPa,
COJIEPIKALIETO ONPENEIEHHYIO MAaCCOBYIO
JIOJIF0 pACTBOPEHHOTO BEILIECTBA

99

KonTtponpHast padota Ne 4 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUECKUX




coequueHui"

[TepBbIe MOTBITKU KIIACCH(PUKAITUU

100
XMUMHMUYECKUX 3JIEMEHTOB

101 [TonATHE O TpyIIIaX CXOIHBIX JIEMEHTOB

102 DeMeHTHI, KOTopbie 00pa3yloT ampoTepHbIe
OKCHUJbI ¥ TUAPOKCUIBI

103 [lepuoanueckuii 3akoH. OTKpbITHE
[Ieprnoanueckoro 3akoHa
KopoTtkonepuoanast 1 JUIMHHOTIEPUOIHAS

104 dhopmerl [leproardeckoit cucTeMbl
xuMmudecknx dnementoB .. Meneneera

105 [lepuop! 1 TpymIIBI

106 OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMOB

107 CocTaB aTOMHBIX S1IE€p

108 N30TO1BI KaK pa3sHOBUAHOCTH aTOMOB
XUMHUYECKOTO JIEMEHTA

109 DIEeKTPOHBI

110 DneKTpoHHass OpOUTaIh

11 DHepreTU4ecKue ypoBHU U MOAYPOBHU
aToma; s-, p-, d-opoutanu

112 DNeKTPOHHBIE KOH(MUTYPALIUU U HIEKTPOHHO-
rpaduyeckue GopMybl aTOMOB
CTtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckon cucremsl .M. Menneneesa

114 3aKOHOMEPHOCTH U3MEHEHMSI panyca

AaTOMOB XMMHYCCKHUX 3JICMCHTOB,




METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB
II0 TpyMIaM ¥ nepuoiam

3MeHeHne CBOMCTB cCOeTMHEHUN

115 XUMHYECKHUX DJIIEMEHTOB B IIEpUOJaX U
rpymnmnax
XapakTepucTuKa XUMHUYECKOTO 2JIEMEHTA T10

116 ero noJioxkeHuro B [leproanueckoit cucreme
.. Menneneena
3navenue [leproanueckoro 3aKoHa u

117 [Teproanueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIsI PA3BUTHS HAYKH M TIPAKTUKH

118 DNEeKTPOOTPUIIATEIEHOCTh XUMHUYECKUX
DJIEMEHTOB

119 KoBanenTHas nossipHas CB3b

120 KoBaneHntHast HenossipHast CBSA3b

121 Wonnas cBs3b

122 DJIIEKTPOHHBIE ¥ CTPYKTYPHBIE (DOPMYJIBI
BEIIIECTB

123 Kpucrannmaeckue u amopgHbIe BelecTBa

124 Turnbl KPUCTATUIMYECKUX PEIIETOK U UX
XapaKTePUCTUKHU
[TpyuumHBl MHOTOOOpAa3us BEIIECTB,

125 3aBHCUMOCTh CBOMCTB BEIIISCTB OT COCTaBa U
CTpPOEHUS

126 CTeneHb OKUCICHUS

127 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XUMHYECKUE DIIEMEHTHI — OKUCIUTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHH€ YpaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIIUI, METOT 1
AJIEKTPOHHOTO OajiaHca
BrrunciieHus o ypaBHEHHSIM XUMHYECKON
peaKkIuu: KOJMYEeCTBa BEIIECTBA, 00BEMA,
130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BeIlleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJAYKTOB PEAKIIH
Brrunciienust npocrenieid MOJEKyIIpHOM
131 (hopMyJIBI BEMIECTBA IO U3BECTHBIM 1
MacCOBBIM JIOJISIM JIEMEHTOB
132 O06o01menre 1 cucTeMaTru3aus 3HaHUH 1
133 KonTtponpHas padorta Ne 5 o teme 1
"CTtpoenue atoma. XuMH4Y€eCKas CBA3b"
134 Pe3epBHBII ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 136

I[TIPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 CtpoeHnue aToMOB 1
[TocnenoBarenbHOCTD 3aMIOJIHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
MepUOIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX :
opOuTaeit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIICHUS U BaJICHTHOCTD 1
5 Bunnl xumnueckoil cBA3U 1
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBII
6 MEXaHU3M 00pa30BaHMsI KOBAJICHTHON |
CBs3U. MexXMOJIeKyIspHbIe
B3aMMOJIEHCTBUA
Tunel KPUCTAIIMYECKUX PEUIETOK,
7 O0COOCHHOCTH CTPOCHHUS KPUCTAITNYECKUX 1
pEMETOK
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA
8 KPUCTAJUIMYECKOM PEIIETKU U BUIA 1
XUMHYECKOH CBS3U
9 Knaccudukarus XuMHUYECKUX peakuii Mo |
pa3IMYHBIM IPU3HAKAM
10 DHepreTuKka XUMUYECKUX PEAKIUH. 1

TennoBoit 3¢ pexT XuMHUECKoi peakuuu




11

3akou ['ecca u ero cieacrTeusa

12

Breraucnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dekra
XUMHYECKON PCaKiuu 110 KOJINYCCTBY
BEILECTBA, Macce WIH 00BEMY
MIPOPEArHPOBABIIETO HUITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKkuyy. 3aKOH JEHCTBYIOIIUX MacC

14

OHneprus aktuBanuu. [lonsaTre o karanuse.
®epmenThl. UHrHOUTOpHI.

15

@akTOpBI, BIUSAIOIIAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHATHE O XMUMHUYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BIHMAOINMUE HAa COCTOSHHEC
XHUMHYECKOTO paBHOBECHUA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnble okucauTeIM U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajausa

20

CsoiicTBa MMPOCTBhIX BCHIECCTB — MCTAJJIOB
1 HCEMCTAJJIOB, KUCJIOT U coJieii — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX




[Ipaktuyeckas padora Ne 1. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe

21 «OKUCIUTENHHO-BOCCTAHOBUTEIIHHBIC
peaKIum»
KonTtposneHast padora Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

” PacTBOopeHue kak pU3NKO-XUMUYECKUIT
MpoIIeCcC

24 DIIEKTPOIUTHI ¥ HEANEKTPOJIUTHI

25 Teopust 3EKTPOTUTHYECKON AUCCOIUALINHT

26 HNonHoe npousBeieHHe BOIbI.
Boaopoanslil nokazarens

7 DIEeKTPONUTHYECKAs JUCCOLMALMS KUCIOT,
OCHOBAHUH U COJIEH

28 Peaxkiiuu nmoaHoro ooMena
CBolicTBa KMCIIOT, OCHOBAaHHH M COJICH B

29 CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOLMALIIT

30 KauecTBeHHBIE peakiiMi Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
«ONEeKTPOIUTUYECKAS TUCCOLIUALIUS

32 IM'uaponus coseit

33 HoHHbIe ypaBHEHUS THIPOIU3a COIei
IIpaktuyeckas padora Ne 3. Pemenue

34 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«I'maponus conen»




BBI‘-II/ICJICHI/DI MacCChbI HpOIIyKTa peaKLII/II/I 110
U3BECTHOI Macce OJHOT0 U3 UCXOIHBIX

35 BEILIECTB, B3ATOTO B BUJIE PacTBOPA,
COJZIEPKAIIETO ONPENETEHHYIO
KOHIICHTPAIIMIO PACTBOPEHHOTO BEIECTBA
KonTtposneHast padora Ne 2 o teme

36 "DNEeKTPOTUTHYECKAS TUCCOIHAITUS.
XUMHYECKHE peakliuy B pacTBopax”

37 OO01ast XxapakTepUCTUKa HEMETAIIJIOB

38 OO11as XxapakTepUCTHKA raJloreHOB

3 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB.

? XUMHYECKUE CBOMCTBA XJIOpa

40 XmopoBojopoa. CoJisiHast KHCIIOTa
[Ipaktrueckast pabota Ne 4 o Teme

41 "ITostydeHue COMIHOM KUCTOThI, U3y4YECHUE
e€ cBOMCTB"

4 [ToHsiTHE O KUCIOPOACOAEPHKAIINX
KHCIIOTaX XJIOpa U UX COJISIX
Boruncnenus o ypaBHEHUSIM XUMHYECKUX

43 peakuii, €CJIM OJIMH UX PEAareHTOB JIaH B
M30BITKE

m Baxkneiire coeqrHeHus Xjaopa 1 Ux
HaX0XACHHUE B IPUPOJIC

45 OO01as xapakTepucTuka 3neMeHToB VIA-
TPYIIIBI

46 CTtpoeHue u CBOWCTBA MPOCTOTO BEIIECTBA
cepbl. ATUTOTPOITHBIE MOAU(UKAIIMK CEePBbI

47 CepoBosiopo, cTpoeHue, (pu3nIecKue u




XUMHYECKHUE CBOUCTBA

48 Oxcuppl cepbl

49 CepHucras KUCJIOTa U €€ COJIN.

50 CepHas KMCJIOTa U €€ COJIU

51 [TpoMBIITIEHHOE MTOTyYEHUE CEPHOM
KHUCIIOTBI
Haxoxnenue cepbl 1 €€ coeTuHEHMI B

52 pupoJie. XMMUYECKOE 3arpsi3HEHHUE
OKpY)KaIOLIEH Cpeibl COCTUHEHUSIMH CEPbI
Boruncnenus maccsl IpoAyKTa peakiuu 1o

53 M3BECTHOM MaccoBO# (00BEMHOM) 0ITe
(%) ero BBIXOJa OT TEOPETUUYCCKU
BO3MOYHOTO
Brruncnenust MaccoBolt (00BEMHOM) 10JIH

54 (%) BBIXOJ1a MPOIYKTA peakuu Mo
M3BECTHOM Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTa PEaKuu

55 OO6mras xapakTepucTuka 3JeMeHTOB VA -
TPYIIIbI

56 A30T, pacrpocTpaHeHue B IpUpo/Ie,
(bu3nuecKkrue U XMMUYECKUE CBOMCTBA

57 AmMMUak, ero (pU3NYECKue 1 XUMUYECKHE
CBOMCTBA

58 Conu aMmMoOHUs
IIpaktuyeckas padora Ne 5 o reme

59 "[lonydyeHne aMmMuaka, U3y4eHue ero
CBOMCTB"

60 Oxkcuapl azora (1, 11, IIL, IV, V)




61

A3zotHcTas kuca0Ta. A30THAs KUCIOTA

62

[IpoMbllIIIEHHOE OJIyYEeHUE a30THOM
KHCJIOTBI

63

Hutpatel 1 HuTpUTEL. XUIMHUYECKOE
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl
COCIMHEHUSAMH a30Ta

64

®docdop, aIOTPOIHBIE MOTUPUKAITUH
dbocdopa

65

Oxcupst hocdopa (111, V) u pochopnas
KHCIIOTA

66

[TonsaTre 0 MUHEpATBHBIX YIOOPEHUSX.
3arpsi3HeHHe NPUPOTHBIX BOJIOEMOB
COETMHEHUSIMU a30Ta u docdopa

67

VYriepon, ero aloTpoHbIE MOAUBUKAIIIT
U CBOMCTBA

68

Oxkcunpl yriaepoja, ux Gpusndeckue u
XHUMHUYECKHUE CBOMCTBA. DKOJIOTHUCCKHE
MpoOJIeMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa (IV)

69

[IpakTuueckue pabotsl Ne 6 1o Teme
"[lomyuenue oxcuaa yriepoaa (IV) u
W3Yy4YEHUE ero CBOUCTB"

70

YronpHasg KUCIOTA U €€ COJIN

71

HepBOHa‘IaJ'ILHBIC MOHATHS 00
OpraHN4YC€CKUX BCIIECCTBAX KAK O
COCAMHCHUAX yIriiepoJa

72

[IpupoaHble HCTOYHUKH YIIIEBOJOPOIOB U
UX POJb B OBITY M IPOMBIIITIEHHOCTH




73

ITousgTre 0 OMOIOTHYECKH BAXKHBIX
OpPraHMYECKUX BEIECTBAX — JKUPAX,
OenKax M yrieBojax

74

Kpemnunid, ero ¢pusndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxcup xpemuus (IV), kpemuuenas
KHCJIOTA, CUJIUKAThI

76

bop. bopnas kucnora

77

[IpaxTnueckas padorta Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnenmnne HeMeTaJlJIbl i UX
COEIMHEHUS

78

Brruucnenust Mmacchbl (00bE€Ma; H.Y.)
MPOJIyKTa peaKuu Mo JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKalIero OnpeaeaEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEH

79

KonTtponsHas padorta Ne 3 o reme
«BaxHeime HeMeTaIbl U UX
COCIIUHEHUS.

80

OO6mrast XxapaKTepUCTUKA XUMHUYECKHUX
DIIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxenus B [ICXD JI.1. MenaeneeBa

81

Meramibl A- u b-rpynn

82

Merannuyeckas CBSI3b U METaJNIMYECKast
KpucTtajllinueckas peméTKa. 3aBUCHMOCTh
(I)I/ISI/ILIGCKI/IX CBOMCTB METAJJIOB OT
CTPOCHHA KPUCTAJIJIOB




83 OO0111e XUMHYECKHE CBOMCTBA METAJIJIOB

84 OOm1re cnocoObl MOJTy4eHUsT METAJUIOB,
Metamnyprusi. CriaBbl
DNEeKTPOJIN3 PACIIaBOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CII0COOO0B MOJYYEHHUS
METaJIJIOB

26 Brruncnenus mo ypaBHEHHUSIM JIEKTPOJIN3a
pacrjiaBoB U paCTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UH METAIIIOB
Brrancaenus coctaBa cMecel ¢

88 WCIIOJIb30BAHUEM PELICHUS CUCTEM
ypaBHEHUU

29 PaznmmuHabIe TUITBI BEIUMCIIEHUH 110
YpaBHEHUSM XUMHUYECKHX PEaKIIUi

90 Meramnsl A-rpynn. llenounsie MeTamsl

01 Haxoxnenue B mpupoae. CBoiicTBa
IEJIOYHBIX METAJIJIOB

92 OKcuIbpl M THAPOKCUIBI HATPUS U KIS

93 [[lenouHO3EMENBHBIC METAILIIBI

94 Baxxueiimme coequHESHUS KaJIbIIMA,
CBOWCTBA, MPUMEHCHHUE

95 JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEeHHs
IIpaktuyeckas padora Ne 8 o reme

96 "KEcTKOCTL BOALI U METOIBI €6
yCTpaHEHHs"

97 AnmoMuHMR




AmboTepHbIe CBOWCTBA OKCHIA U

o8 TUAPOKCH/IA aTFOMUHUS

99 OO6mas xapakTepucTuka MeTayiioB b-
rpymi (TTOOOYHBIX TOATPYIIIT)

100 [lepBoHauanbHBIE IPEACTABICHUS O
KOMIUIEKCHBIX COCTMHEHUSX

101 Mens u cepedpo

102 [IpencraBnenust 06 aMMHAYHBIX
KOMILJIEKcax cepedpa u Meau

103 [unk

104 AmpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCH/IA IIMHKA

105 XKeneso

106 Oxcunpl, THAPOKCUIBI U conn xkene3a (1) u
xenesa (I11)

107 UyryH u cTtajib — CIIJIaBbI kKeles3a
[Ipaktrueckas padota Ne 9. Permenue

108 SKCIEPUMEHTAIBHBIX 33714 110 TEME
«Baxueiiue MeTamibl ¥ KX COSTUHEHUS
Brriunciienust coctaBa cMmeceil ¢

109 HCIIOJIb30BAHUEM PELIEHUS CUCTEM
ypaBHEHUH

110 Pa3nuyHbie TUIIBI BEIYKCICHHM 110
YPaBHEHUSM XUMHYECKUX peaKlui

11 KonTtponpHast padota Ne 4 o teme
«BaxHelmme MeTamibl U UX COSIUHEHUS»

112 be3onacHoe ncnoab30BaHNE BEMIECTB U

XUMUYECKUX pEaKIHii B OBITY




113

HoBeie MmaTepuralbl 1 TEXHOJIOTUU.
[TpuHIUIIBI «3E€TEHON XUMUM)

114

XuMUs U 3J0pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIOIIeH
cpensbl. [loHsTHE O IPEEIIBHO TOMYCTUMOM
koHueHTpauuu Beuiects (I11K)

116

DKOJIOTUYECKHE MPOOIIEMBI, CBI3aHHBIC C
COCIMHEHUSIMU YTIIEpO/ia, a30Ta, CEPHI,
TSOKETBIX MeTaUI0B. PoIb XUMuH B
PEIICHUH YKOJIOTHYECKUX MPOOIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCTEMa XUMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XMUMHUYECKUX JIEMEHTOB U UX COCAUHEHUN
B M€pHOJIaX U TPyIIax

119

Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUHU. Buibt
XUMHAYECKOH CBSI3U

120

Kiaccudukanus XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM IPU3HAKAM

121

HpOFHOSI/IpOBaHI/IC BO3MOXHOCTH
IPOTCKAaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3JIMIHBIX YCIIOBUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XHMHUYECKOM KMHETUKU U
TCPMOJUHAMHUKHU.

122

XVMHYECKUE PEAKIIUU B pacTBOpax.
I'maponus couent




CBolicTBa KHCJIOT, OCHOBAHUH U COJIEH B

123 CBETE MpeJCTaBICHUI 00 1
ANIEKTPOJIUTUYECKON UCCOLMAuU

124 OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE !
peaKkiuu. IIEKTPOIIU3.
[Ipaktuyeckas padora Ne 10. Pemmenne

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XVMHUYECKUE PEAKIIUN»
[Ipaktuueckas padota Ne 11. Pemenne

126 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
«MeTtanbl, HEeMETaJUIbl U UX COEIMHEHUS

127 Pe3epBHBI ypok 1

128 Pe3epBHBII ypok 1

129 PesepBHbIi ypok 1

130 Pe3epBHbIi ypok 1

131 Pe3epBHbII ypok 1

132 Pe3epBHBI ypok 1

133 Pe3epBHBI ypok 1

134 Pe3epBHbII ypok 1

135 PesepBHbIil ypok 1

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB ITO 136 1

[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOUN TIPOT'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1 ITo Teme: «IlepBOoHaYanbHBIE XUMHYECKHUE TIOHSATHUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: aToM, MOJICKYIIa,
XMMHUYECKUN DJIEMEHT, IMPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJTHOPOHASI), BaJICHTHOCTh, OTHOCUTEIbHAST aTOMHAs H
MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJISIpHAsh Mmacca,
1.1 MaccoBasi 0l XMMHUYECKOTO JJIEMEHTa B COEAMHEHUHU, MOJIIPHBINA 00BEM,
XUMUYECKas peaknus, KiIacCH(UKAIUs peakluil: peakiuu COCITUHEHHS,
peaKkiuu paslio’KEeHUs, peaklUWy 3aMelIeHus, peakuuu oOMeHa, IK30- U
SHIOTEPMHUUYECKHE PpEeaKIuu, TerioBod dddexT peaknuu, pacTBop,
MaccoBasi J10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTpAIKsl) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX IOHATHH U
' MPUMEHSTH 3TU NOHATHS IIPU OMMCAHUH BEUIECTB U UX MpPEBpaIlleHU i
13 WCIO0JIb30BaTh XMMHYECKYIO CUMBOJIMKY JUIsl COCTaBIeHUS (GOpMYJ BELIECTB
' U YPAaBHEHUN XUMUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUs, 3aKOHa ABOTapO
1.5 OTIPEJIEIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
L6 KJacCU(QUIMPOBATh XUMHYECKHE peakuud (IO YHUCIy U  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, 10 TEIIOBOMY (D deKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUHCIISATH MAaCCOBYIO JOJIO XHMHUYECKOro »JleMeHTa 1o Qopmyre
' COEIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
L10 OPUMEHSTh E€CTEeCTBEHHOHAY4YHbIE METOJbl TMO3HaHWS — HaOJIoAeHue,
' U3MepeHne, MOACTUPOBAHNE, IKCTIEPUMEHT (PEaJIbHBII U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPraHUIECKUX BELIECTBY
)1 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSTHUIH: OKCHJ, KHCJIOTa,
' OCHOBaHHE, COJIb
’ OTIpENeNATh TMPUHAAJECKHOCTh BEIIECTB K OMpPENeI€HHOMY KIaccy
' COCIMHEHHI 10 (hopMyJTam
2.3 KIIaCCU(PUITMPOBATH HEOPTAHUYECKUE BEIIECTBA
54 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB

PAa3JIMIHBIX KIIACCOB, MOATBEPKAAA ONMHUCAHHUC IMPUMCPAMHU MOJICKYJIAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT X KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUS XMMHYECKUMX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIOBUSIX

2.6

CJIeZIOBATh MPAaBUJIAM II0JIb30BAHMS XUMUYECKOH TOCYI0N U JTab0paTOpPHBIM
o0OpynoBaHUEM, a Takke IpaBuiaM OOpalleHUus C BELIECTBAMU B
COOTBETCTBUM C HHCTPYKUUSIMU 110 BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(Bogopoja M KHMCIOPOZA), HMPUIOTOBIEHUIO PACTBOPOB C OIPEAEIEHHOI
MAacCOBOW JOJIE pPacCTBOPEHHOIO BEUIECTBA, I[UIAHUPOBATh M IPOBOJAMTH
XMMHUYECKHE HKCIEPUMEHTHINIO pPAaclO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIIbIO MHAUKATOPOB (JaKMyc, peHonTanenH, METHIOPAHK U

Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

[To teme: «llepuonnuecknii 3akoH u lleproaudeckas cucteMa XUMHYECKHX
snementoB J[. U. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TIOHATHUH: SIpO aToma,
ANIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpoUTailb, pauyc aToMa, XuMUYecKas
CBSI3b, HOJISIpHAs u HEToJIsIpHast KOBAJICHTHAsI CBS3b,
IEKTPOOTPULIATEIBHOCTh, MOHHAS CBSA3b, WOH, KATHOH, AaHUOH, CTENEHb
OKHCIICHUSI

32

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHKCBIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leprognueckoit
CHCTEMBl ~XMMHYECKHX OJICMEHTOB: pa3jiMyarh IOHITUS  «TJIABHAS
noarpymnma (Arpynmna)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOTIBIIINEY TIEPUOIBI

34

packpbiBaTh  cmbici  [lepuonuueckoro 3akoHa J[.M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHUOJUYECKON 3aBHCUMOCTH CBOMNCTB
XUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme

3.5

COOTHOCHTB 0603Ha‘ICHH${, KOTOPBLIC UMCHOTCA B Ta6n1/1ue «HepI/IOI[I/I‘ICCKaH
CHUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I MengeneeBa» ¢ 4YHCIOBBIMHU
XapPaKTCPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHWYCCKHUX 3JICMCHTOB (COCTaB n
3apsag dapa, o6mee YUCJIO  JJICKTPOHOBH  paCIPCIACICHUEC HUX II0
QJICKTPOHHBIM CJ'IOHM)

3.6

OoNpCACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

ONpCACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH n I/IOHHaH)B
HCOPraHNU4YCCKUX COCIUHCHUAX

9 KITIACC




Kona
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHHUSA OCHOBHOM
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30B3HI/Iﬂ

IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKkus»

1.1

pacKpbIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX TIIOHSTHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJCKTPOJMTAYECKAS TUCCOLIUALINS, PEAKITTU
MOHHOTO OOMEHA, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTHMBIE PEAKIMH, OKHUCIHUTSIPHOBOCCTAHOBUTEIIBHBIE PEaKIIUH,
OKUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE  BOCCTAHOBJICHUE, AJUIOTPOIIUS,
aM(}oTepHOCTh, XUMHUUYECKAasl CBSI3b (KOBaJIEHTHAs, MOHHAsS, METAJUTMUECKasl),
KpUCTAJUTMYECKasi PeméTka, CIUIaBbl, CKOPOCTh XUMUYECKOU peaKkiiuu

1.2

WIUTIOCTPUPOBATEL  B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUH W
MNPUMCHATH O3TU NOHATUA MTPHU OITMCAaHWU BEUICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh  YPaBHEHUS  D3JEKTPOJIUTHYECKOH JAMCCOLMAIMM  KUCIOT,
LIEJI0YEH U COJIEH, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIM MOHHOIO
oOMeHa

1.4

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIIHil
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITHX PeaKIHii

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHHIO XUMHUUYECKON PEaKIINU

Ilo Temam: «Hemertamipl W HMX COeOUMHEHUs» U «MeTamibl W UX
COETMHEHUS

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOIMME M CrenudUUeckne XUMHYECKUE
CBOWMCTBA TMPOCTHIX M CJOXHBIX BEIIECTB, TOATBEPXKIasl OIHCAHHE
MpUMEpaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIUii

2.2

COCTAaBJIAATb YpaBHCHUA pCaKHHﬁ, MNOATBCPKAAOIINUX CYIIECTBOBAHHC
Te€HETHYECKOM CBA3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPpOrHO3HUpPOBATb CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU,
BO3MOXXHOCTH IIPOTCKaHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3IMUYHBIX
YCIOBHUAX

24

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOH MOCYI0N U J1a00paTOPHBIM
o0OpyJnOBaHMEM, a TakkKe IMpaBwiaM oOOpalleHus C BEUICCTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH 1O  BBITIOJIHEHUIO JIa0OPAaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJIYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucioro rasa)

2.5

MIPOBOJIUTH PEAKIMH, MOATBEPXKIAIOIINEe KaUeCTBEHHbIM COCTAaB Pa3IUUHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpPUA-, OpOMUA, HOIUL,
kapOoHat, ¢ocdar, cuiIMkar, cyabpar, THIPOKCHAUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuMHSA U OKpYXKaroIias cpea»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSTHM: HI[K BCIICCTBA,




KOPpO3Hs METAJIJIOB

3.2

MPUMEHSATH OCHOBHBIE ONIEPAIIH MBICIUTEIBHOM JEATEIBHOCTH — aHAJN3 U
CUHTE3, CpaBHEHHUE, 0000IICHHEe, CUCTEMATH3AIINIO, BBISBICHUE MPUIHMHHO -
CIICZICTBEHHBIX CBSI3€H — JUIS M3Y4EHHUS CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKnmii; eCTeCTBEHHOHAy4YHBIE METOJbl TMO3HAHWs — HaOJIIo/eHue,
U3MEpEHHUE, MOAECTUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIM U MBICIIEHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XvMMuuM B KU3HU 4YelOBEKa. XUMHUS B CUCTEME HayK. Tema u
BemiecTBa. Ou3nyeckre CBOKWCTBA BEMIECTB. ATperaTHOe COCTOSTHUE BEIIECTB

1.2

ITonsgarue o METOJaX IIO3HAHUA B XHMMHHU. YucTteie BeieCTBa W CMCCH. CriocoOnbl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJNEKYJIbl. XUMHUECKHE 371eMEHTbl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cioxHbIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOcCHUTenbHass aToMHAas Macca. OTHOCHUTEIbHas
MOJIEKYJIIpHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTBo BeniectBa. Mosb. MonsipHas Macca. B3aumMocBs3b KOJMYECTBA, MAacChl U
YuCia CTPYKTYPHBIX €IMHUIl BemiecTBa. Pacuérel 1o QopMylnaM XHUMHUYECKHUX
COEeIUHEHNN

1.6

®U3NYECKNE U XUMHUYECKUE SABJICHUA. XUMHYECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XUMUUYECKUE ypaBHeHUs. Kiraccupukamusi XuMUYECKUX
peakiuii (CoeTuHEHUs, Pa3IoKEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOH, C MpaBUiIaMu
paboThl B JabopaTopuu U NMpuéMaMu oOpamieHus ¢ J1adbopaTOpHbIM 000PYyAOBaHUEM,
W3ydeHHe W OmHcaHue (PU3NYECKHX CBOWMCTB 0Opa3lOB HEOPTaHWYECKHUX BEIIECTB,
HaOmroieHue (u3ndeckux (IUIaBJICHHE BOCKA, TasHHE JIbJa, paCTHpaHHE caxapa B
CTYNKE, KUIICHHE ¥ KOHJCHCAIUs BOJABI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOH) SIBJICHUH,
HAOJIO/IGCHUE M ONKMCAHUE T[PU3HAKOB MPOTCKAHHMS XMMHUYCCKHX  PEaKIHi
(pasnoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHIOM Oapwus,
pasnoxxkenue tuapokcuna memu(Il) mpu HarpeBaHWM, B3aMMOJCHCTBHE XKelie3a C
pactBopom cosin Mmeau(Il), u3ydyeHue crnocoOOB pasieneHus cMmecedd (C MOMOIIBIO
Maruura, (QWIbTPOBaHWE,  BBIIAPUBAHUE, JUCTHUIALNUSA,  Xpomarorpadus),
MPOBEJICHUE OYHMCTKH TOBAPEHHON COJHM, HAOMIOJEHHE M OMHUCAaHHE pPe3yJIbTaTOB
MPOBEJICHUSI OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/aHUe
Moenel MOJIeKy (IapoCTEP>KHEBBIX)

Baxueiine MpEACTAaBUTCIIN HCOPTraHNYCCKUX BCUICCTB

2.1

Bozayx — cmech razoB. CocTtaB Bo3ayxa. Kucinopoa — ajeMeHT U IpOCTOE BELLECTBO.
Haxosxnenue xucinoposia B Ipupoje, pusnueckue 1 XMMUYeCKHe CBOMCTBA (peakiiu
ropenusi). Oxcunsl. Ilpumenenne kucnopona. CriocoObl MOMY4YEHHUS KUCIOPOAA B
nabopaTopu M TpoMbIIITIeHHOCTH. KpyroBopoT kuciopona B mpuponae. O30H —




AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t 3(h(eKT XUMHUUECKON peakiyy, TEPMOXUMUYECKHE YpaBHEHHUS, DK30- U
SHAOTEPMHUUECKUE peakuuu. TOIIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/1yXa,
yCHUJICHUE MTAPHUKOBOTO P eKTa, pa3pyIeHHEe 030HOBOTO CIIOs

2.3

Bomopon — sneMeHT W mpocToe BemiecTBO. HaxokaeHue BOIOpoJa B TPHPOJE,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI IMMOJIy4YCHUA. KucmoTer n
coum
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MomnsipHblii 006EM Ta30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelnienHsle u
HEHACBHIIICHHBIE pPacTBOPHI. PacTBOpUMOCTH BemecTs B BoJe. MaccoBass 1oJist
BEIIIECTBA B pacTBOpe. XUMHUYECKHe cBoiicTBa Bojabl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJE€ M B JKU3HM ueroBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neopranmyeckux coeauHeHuit. Oxcunbl. Knaccuduxarms okcuaos:
coyieoOpa3ymomnire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEepHbIE) U HeECoIe00pas3yroIIue.
Homenknarypa okcuaoB. @u3n4ecKue U XUMUYECKHE CBOMCTBA OKCHIO0B. [lomydyenue
OKCHUJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE W XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tonydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukarmust kucinor. Homenkmarypa kucnor. ®Pusudeckue u
XUMHUYECKHE CBOMCTBAa KUCIOT. Psgn axtuBHoctH MeTawioB H.H. bBekerosa.
[Tonydenue KucCiIoT

2.9

Comu. Homenknatypa cosieil. @Du3NYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enetnueckas cBI3b MCXKAY Kl1aCCaMH HEOPTaHHMYCCKHUX COCI[I/IHGHI/II‘/'I

2.11

XVUMHYECKUHN SKCIIEPUMEHT: Ka4€CTBEHHOE OIPENCIICHUE COIEPKaHUS KUCIOpOJa B
BO3/lyX€, MOJIy4YeHHe, coOOMpaHue, paclo3HaBaHWE M M3y4EHHME CBOMCTB KUCIOPOJA,
HaOJI0IEHUE B3aMMOJIEHCTBUS BEILECTB C KUCIOPOJOM U YCIOBHS BOZHUKHOBEHUS U
IIpeKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHAOB M ONHMCAHUE
UX CBOMCTB, MOJydyeHHE, COOMpaHKe, PaclO3HABaHUE U M3yYE€HUE CBONCTB BOAOPOJA
(ropenue), B3ammojueilicTBue Bojgopona ¢ okcuaoMm  meau(Il)  (Bo3amokHO
UCIOJIb30BAHUE BUIEOMATEPHAIIOB), HAOIIOA€HHE 00pa3LOB BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCIIEJJOBAHUE OCOOEHHOCTEH PpAacTBOPEHHUS BEIIECTB C  PA3JIMYHOU
pPacTBOPHUMOCTBIO, INPUTOTOBJIEHUE PAcTBOPOB C OIPENEIEHHONM MacCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C MeETaUIaMH (HATpUEM U
KaJblMeM) (BO3MOKHO HCIHOJIb30BaHUE BUAECOMATEPUAIIOB), ONPEEICHUE PACTBOPOB
KUCIOT M WIeJoYed ¢ TIOMOLIbI0 HMHJIUKAaTOpoOB, MCCIEJOBaHUE O0Opa3loB
HEOPraHMYeCKUX BEIIECTB PAa3IMYHBIX KJIAcCOB, HAOIOJCHHWE M3MEHEHUS OKpacKH
WHJMKAaTOPOB B PacTBOpPax KHUCIOT M LIEJIOYEH, U3yUYEHUE B3aUMOACUCTBUS OKCUAA
meau(Il) ¢ pacTBOpoM cepHOl KHMCIOTBHI, KHCIOT C METalyIaMM, peaKkUui
HENTpaIN3alliy, I[IOJIyYEHUE HEPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO




MeTajla JIPYyruM M3 pacTBOPa COJM, PELIECHUE DKCIIEPMMEHTAIBHBIX 3a7a4 10 TEME
«BaxHenmue Kiaccbl HEOPraHM4ECKUX COCIUHEHUN

IIepunoauueckuit 3axoH u [lepuoauueckas cucreMa XMUMUYECKUX d1eMeHToB [I.1.
MemnpeneeBa. CtpoeHue aToMOB. XuUMH4YecKasi CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKM KiIacCH(PUKAIMH XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX D3JEMEHTOB (ILEJOYHbIE M ILEJIOYHO3EMENbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0pa3yloT aM(pOTepHBIE OKCUIBl H
TUAPOKCHJIBI

3.2

Ilepnognueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB J[.H.
MenneneeBa. KopotkomnepuoaHass u jaiuHHOTNIeproaHas ¢opmel [lepuoaudeckoit
cucteMbl xummyeckux oanemeHtoB J.M. MenneneeBa. Ilepuoasl u  rpynimsl.
@uU3NYECKU CMBICII NOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIBI 2JIEMEHTA

3.3

Crpoenne atomoB. CocraB aToMHbIX sjaep. W3oromsl. Onektponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cucteMbl [[.M1. MeHnneneeBa. XapakTepuCTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJioxxkenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUSA pa)myca aTOMOB XUMHUYCCKUX 3JICMCHTOB,
MCTAINIMYCCKUX W HEMCTAIININYCCKUX CBOI>'ICTB 110 rpynnaM 158 HepnonaM. 3HaquHe
[Tepuoanueckoro 3akoHa U IlepuoauyYecKoil CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U rpakIaHUH

3.5

Xumuyeckass  cBsizb.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BoccTaHOBIIeHUA. OKUCIUTENN U BOCCTAHOBUATEIN

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB BEILIECTB METANIOB U HEMETAaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
(ropeHue, peakluu pa3ioKeHHs, COSAUHEHU )

9 KJIACC

Kox
1

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUSA

BemectBo 1 xXuMHu4eckas pcaKknus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. llepumommyeckass cucremMa Xumuyeckux dneMeHToB J[.H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIUS, KAIbLUA U UX COCITUHEHUN B
COOTBETCTBUHU C IOJIO)KEHHEM 3JIEMEHTOB B Ilepuoauueckoil cuctemMe U CTPOCHUEM
MX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BUALl XUMHUYECKON CBSI3U. THIIBI KPpUCTATNINYCCKUX peIJ_IéTOI(,




3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOM PEIIETKH U BHUIA
XUMUYecKoi cBs3u. Knaccupukamuss u HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAJIbHAS). XUMHUYECKUE CBOWMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KjaccaM  HEOPraHWYECKUX COCIUHEHHUM, TIEHETHYeCKas  CBs3b
HEOPraHUYECKUX BEIECTB

1.3

Knaccupukamuss XMMHYECKHX PEAKIHUH TI0 Pa3IMYHBIM IpU3HAKaM ([0 YHCITYy |
COCTaBy YYacCTBYIOIIMX B PEaKI[MH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHEHHIO
CTETICHEH OKHCJICHUS XHMHUYECKHUX 3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
Katajau3aTopa). JK30- U 3HJIOTEPMUYECKHE PEaKLUU, TEPMOXUMHUUYECKUE ypaBHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKON PEAKIUN

1.4

[lonsitne 00 oOpaTHMMBIX M HEOOpPaTUMbIX XHMHUYECKUX peakiusx. I[lonstue o
TOMOTE€HHBIX U TE€TepOreHHBIX peakuusx. [loHsTHE O XMMHMUYECKOM pPaBHOBECHHU.
@akTophl, BIUAIOLUIME HAa CKOPOCTh XHMHUYECKOW peakuMu U TOJOKEHUE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE p€aKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHCIIUTEILHO-
BOCCTAHOBUTEIIBHOM  pEAKIHH. CocraBieHrWe  ypaBHEHMH  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTBI W HEDJIEKTPOJIMTHIL.
KaTI/IOHBI, AHHUOHBI. MeXaHI/I3M aucconualiiu BEIICCTB C paSJ'II/I'-IHI)IMI/I BUIamMmn
xumudeckor cBsi3u. CreneHp auccommanui. CHUIbHBIE W CIA0BbIE AJICKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. YcClioBHsI TPOTEKaHUS PEaKIiii HOHHOTO OOMEHa, MOTHBIC
U COKpalI€HHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH
B CBETC TMPEICTABICHUNW 00 DSIEKTPOJMTHUECKOW aucconmanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsITHE O THAPOIU3E COoJieh

1.7

XUMHAYECKUH SKCIIEPUMCHT. O3HAKOMIICHHUE C MOJCIISIMU KPUCTAIIIMYCCKUX peH_IéTOK
HCOPraHnM4CCKUX BEIICCTB — MCTAJIJIOB 1 HEMETAJIJIOB (Fpa(bI/ITa u aJ'IMaBa), CJIOKHBIX
BCIIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICA0BAHHUE 3aBUCHUMOCTU CKOPOCTH XUMHWYECKOH
pEaKkuu OoT BO3I[CI>10TBPIH Pa3INIHbIX (baKTOPOB; HCCICA0BAHUE DJICKTPOIIPOBOJHOCTH
pPacTBOPOB BCHIECTB, IMpoHecca JUuCConraun KHUCIIOT, Luenoqeﬁ H coJeH (BOSMO)KHO
HCIIOJIB30BAHHC BI/II[COMaTepI/IaJ'IOB); IMPOBCACHUE  OIIBITOB, HIIHOCTPHPYIOIIUX
IIPpU3HAKKU IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTO 0OMeHa (o6pa30BaHHe OocCaaKa, BbIACICHHC
rasa, O6p2130BaHI/IC BOI[BI); OIIBITOB, WJUIIOCTPUPYIOIIHUX HNPUMEPBI OKUCIUTCIIHHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€akKuun pPasIoKCHUA, COG,Z[I/IHCHI/U{);
PacCiio3HaBaHUC HCOPIraHMYCCKUX BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX pCaKHI/Iﬁ Ha
HOHBI; PCHIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6H_[a$I XapaKTCpUCTHUKa I'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/IC )41 @mn%cxne CBOICTBa IMPOCTBIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBa Ha InmpumMepe XJjopa (BBaHMOﬂeﬁCTBHC C
MeTalllilaMH, HEMCTaJlJIaMH, H_IeJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. ConsHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC, IPUMCHCHUC. I[eﬁCTBHC XJIoOpa U XJIOpOoBOAOPOda
Ha OpraHu3M YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJJIOTPONHBbIE MOAU(UKAIMKM KHUCIOPOJA U CEpBI.
Xumuueckue cBoiictBa cepbl. CepoBOOPO, CTpoeHUE, (PU3MUECKHE U XUMUYECKUE
CBOICTBA. OKCI/II[LI CCPBbI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHa;{ KHCJIOTa,
¢u3nveckne U XUMUYECKHe CBOMCTBA (0OIIME KaK MPEICTaBUTENs Kiacca KUCIOT U
CHCIII/I(i)I/I‘-IGCKI/IG). XUMHUYeCKHe peakuuy, JCKamnue B OCHOBC IIPOMBIINIJICHHOIO
cnocoba mony4yeHusi cepHoil kucioTel. [lpumenennme. Comm CcepHOl KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. Haxoxaenuwe cepbl m €€ cCOeqUHEHUN B
npupojae. XUMHUECKOE 3arps3HEHHUE OKpYXKAIOLIEH Ccpeabl COCAUHEHUSIMH CEpbI
(KUCIOTHBIE  JOXKAM, 3arpsA3HEHUE BO3QyXa M  BOJOEMOB), CIIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OOmast xapakrepucThka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIECHUS. A30T, pacpoCTpaHEHHUE B PUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3orta B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHEe U npuMeHenne. Cou aMMOHUS, UX (GU3HYECKUE U
XMMHUYECKHE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHUSL
A30THas KuCloTa, €€ nojydyeHue, Gpusndeckue u XuMU4Yeckue cBoicTBa (00mume Kak
IpeCTaBUTEN Kiacca KUCIOT M cnenuduueckue). lMcmonp3oBaHue HUTPATOB U
coJiel aMMOHHSI B KaueCTBE MHHEpaIbHBIX yAOOpeHHi. XUMHUYECKOe 3arpsi3HEeHHE
OKpY)Xarollel cpedbpl COECOUHEHHSIMM a30Ta (KUCIOTHBIE IO, 3arpsi3HEHHe
BO3/1yXa, IIOYBBI U BOJOEMOB)
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®dochop, amnorponHbie Momudukanuu Gochopa, GUHMYECKHE U XUMHUYECKHE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kuciora, GU3NISCKHE U XUMHUIECCKUE
CBOWcTBa, mosydeHue. Vcmonb3oBanue QocdaroB B KauecTBe MHUHEPAITBHBIX
ynoOpeHuit

2.5

OO6mras xapaktepucTuka ieMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJIepohd, aUIOTPONHbIe MOIAU(pHUKAIUY,
pacnpocTpaHeHue B npupoie, Gu3NYecKue M XUMHUYECKHUE CBOMCTBa. AAcOpOLHUs.
KpyrosopoT yrinepoaa B npuposae. OKCHUibl yriiepoia, ux pusniyeckue 1 XuMu4ecKue
CBOMCTBa, JIEHCTBME Ha IKUBBIE OPraHU3Mbl, TOJy4YeHHE U MpPHUMEHEHUE.
DKoJoru4eckre mpoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepona(IV); rumotesa
rJ100aTbHOrO MOTEIUICHUS! KJIMMAaTa; MapHUKOBBIN 3¢ dekT. YronbHas KUcIoTa U e
comu, uX (U3NYECKME M XUMHUYECKHE CBOWCTBA, IOJyY€HHE U TIPUMEHEHHUE.
KauectBennas peakuus Ha kapOoHar-uoHbl. Mcmonb3oBaHue kKapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CETbCKOM XO3SICTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpraHMYCeCKHUX BCHICCTBAX KaAK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMOCPUH, YKCYCHAasd KI/ICJIOTa).
Hx cocTtaB U XMMHUYECKOE CTPOCHUC. [ToHsITHE 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, YrJIeBOJax — U UX pPOJIK B JKU3HU YCJIIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO
OpPraHU4YC€CKUX U HCOPTAHNICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJYYEHHWE U IPUMEHEHHE.
Coenunenus kpeMHus B pupoje. Obuue npenctapieHus o0 okcuae kpeMuus(IV) u
KpeMHHMEBOH kuciore. CuiIMKaTel, HUX HCIOIb30BaHHE B OBITY, MEIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIH_II/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBIZ KepaMI/IKa, CTCKIIO,
IeMeHT, OeToH, keme3o0eToH. [Ipobrembl  Ge30MacHOrO0  MCHOJIB30BAHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3LO0B HEOPraHMUYECKUX BEIECTB, CBOMCTB
COJISHOM KHCJOThI; NPOBEACHHE KAuyEeCTBEHHBIX pEakUil Ha XJIOPHUJI-UOHBI U
HaOJIO/ICHUEe TPU3HAKOB HMX MPOTEKAHUS; ONBITHI, OTpaKaroulue (QHU3MUECKUe |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U HMX COEJUHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OpaslamMu XJIOPUIOB (TAJOTEHHUIOB);
03HaKOMJIEHHE C o0Opa3lamu cepbl U €€ COCAMHEHUSAMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATepHasoB); HaOMIOJEHUE Tpoliecca OOyriMBaHUS caxapa IMOJl JIEHCTBHEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHCJOTHI; HM3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, IPOBEACHUE KAYECTBEHHOW peakIUu Ha cyab(art-
WOH U HalOmo/ieHue MpHu3HaKa e€ MpOTeKaHWs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HUX COEAUHEHUH (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMAaTeprasoB), oOpasmamMu a30THBIX M (POocPOpHBIX ymOOpeHHit; MOTydeHUE,
coOupaHue, pacro3HaBaHHE€ M HM3y4eHHE CBOMCTB aMMHakKa; IpPOBEJICHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (ocdaT-UOH U W3ydeHUE MPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MENbIO
(BO3MOXHO HCMOJIb30BAHUE BHJICOMATEPHAIIOB); HU3y4CHHE Moienen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, ¢QymiepeHa; O3HAKOMIIGHHE C
MPOLIECCOM  aJICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJydyeHHE, cOOMpaHHe, paclio3HaBaHWE M H3y4eHHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJECHUE KAaYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CHJIMKAT-UOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIHEn
CHWJIMKaTHOM MPOMBIIIJICHHOCTH; PpEHICHHE SKCIEPUMEHTAIbHBIX 3aJady [0 TeMe
«Baxneliue HeMeTauIbl U UX COSAUHEHUSD)

MeTannsl 1 ux COCINHCHUA

3.1

OO0mrasi xapakTepPUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJioxkenus B [lepuoandeckoi cucreme xumuyeckux aementoB .M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHE MeTauioB. MeTauimueckas CBs3b W MeTajuIMuecKas
KpHUCTaJUIMYECKas PeII€TKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METaJIJIOB

3.2

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4eHUS
MeTtaioB. [loHsATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT
koppo3uu. CriaBsl (CTalb, UyryH, JIOPATIOMUHUN, OPOH3a) U X IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH
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H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHE B HepHOHquCKOﬁ CUCTCMEC XHUMHUYCCKHX
9JICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX aTOMOB; HAXOXIACHHUC B IIPUPOJEC.
dusznueckue U XUMHYECKHUE CBOMCTBa (Ha IpuUMEpPE HATpUA U KaJ'II/IH). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUI
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[llerouyHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUHK: MOJIO)KEeHHE B llepumoamyeckoi
cucreme xumMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HaXOXJeHUE B npupojae. PU3ndYecKkue U XMMUYECKUE CBOMCTBA MAarHus M KaJbLMs.
Baxneiiimue coequHeHHUs Kanblus (OKCHA, THAPOKCUA, coyn). JKECTKOCTh BOIBI H




crocoObl €€ yCcTpaHeHus

3.5

Antomunuil: nonoxenue B Ilepuoauueckoii cucreme Xxumudeckux anemeHTos J[.M.
MenpeneeBa; CTpO€HHE aTOMa; HaXOKJIACHUE B Ipupoze. PU3nUecKre U XUMUYECKUE
CBO¥cTBa amOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHIA ¥ THAPOKCHIA ATFOMUHHS

3.6

Kenezo: mnosoxenue B Ilepmommyeckoil cucremMe XuMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; CTpoOeHHE aTOMa; HAXOKJIEHUE B Ipupoie. PU3nyecKkue U XUMHYECKUE
cBoiicTBa xxene3a. Oxcupl, ruapokcuasl u conu xeneza(ll) u xxenesa(Ill), ux cocras,
CBOMCTBA U MOJIY4ECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMi METAJJIOB U CILIABOB, MX
(u3MYECKUMHU CBOMCTBAMU; M3YUYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJEHCTBHS OKCHUJIA KabIUs
U HaTpusi C BOAOM (BO3MOXHO HCIOJb30BAaHUE BUJICOMATEPUANIOB); MCCIIEIOBAaHUE
CBOMCTB >KECTKOW BOJBI; TMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); MPU3HAKOB NMPOTEKAHNS KaUYECTBEHHBIX peaKIuil
Ha MOHBI (MarHus, Kajdblus, allOMUHMS, HKUHKa, xene3a(ll) u xeneza(Ill), menu(Il);
HaOJI0/IEeHNE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPUS, KaIus
U Kaiplug (BO3MOXHO HCIOJIb30BaHHE  BHJAEOMATEpUalOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHJA AQTIOMHUHUS W TUAPOKCUIA LMHKA; pPELIECHUE
SKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHelne MeTaibl U UX COeAMHEHUS»

XUMUS 1 OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BemniectBa u Marepualibl B OBCEIHEBHOM KU3HU
YyenoBeka. XUMHs M 37I0pOBbe. bezonmacHoe MCHOIb30BaHUE BEIIECTB M XUMHYECKUX
peakuuii B ObITy. [lepBasi mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouen
cpenbl IIJIK. Ponp xumum B pemieHUM 53KoJIoTHYeckuX mpoosieM. [IpupomHbie
WUCTOYHUKU YIJIEBOJOPOAOB (Yrojb, HOPUPOJHBIA ra3, HE(PTb), MNPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE OO0pa3loB MaTepuayioB (CTEKIIO, CIUIABbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUH NPUPOJBI, TOHHUMaHHE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HaykKu Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KyJabTyphl W  MPaKTUUYECKOM
NeSITEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOTO O0IECTBA; TOHUMAHUE
MEeCTa XMMUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METOJAaxX IIO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBbHBIX U
TEOPETUUECKUX METOJIaX MCCIETOBAHUS BEUIECTB M M3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHHST aTOMOB
U MOJIEKYJT

1.3

o chepax mpodecCHOHATBHONW ACSITEIBHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHUSIX
XHUMUYECKON HAyKH, YTO MO3BOJUT OOYYAIONIUMCS PacCMAaTpUBATh XUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHaTbHON NeATeILHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOQHIFHOTO MpeAMeTa MpHU Tepexoie Ha
YPOBEHB CpelHero o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHUYECKUX 3HAHHUU U YMEHHUE IIPUMCHATH CUCTEMY
XUMHUYCCKUX 3HaHPII>i, KOTOpast BKIIIOYACT:

2.1

Ba)KHEHIIINE XMMUYECKUE MOHATUS: XMMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CIJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOIHAS
CMECh, OTHOCHUTENIbHbIE aTOMHAasi U MOJIEKYJSpHasT Macchl, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJSPHBIA O0BEM, OKCHUJ, KHCIOTa,
OCHOBaHHUE, COJIb (CpelHsisl), XUMUYECKasl peakius, PeaKiuu COCAUHEHUS,
peaKIuy Pa3iokKEeHUs, PeaKIUU 3aMelICHUs, peaKuu OoOMeHa, TerIoBOM
a¢deKT peakuuu, 3K30- U SHAOTEPMUUYECKUE PEAKIIMH, pacTBOP, MaccoBas
JIOJIsi XUMUYECKOTO 2JIEMEHTa B COSAMHEHUHU, MAaCCOBasi JIOJS U MPOLIEHTHAS
KOHIIEHTpAallUsl BEIIECTBA B PAcCTBOpE, SIAPO aTOMa, DJIEKTPOHHBIM CION
aToma, aToMHas oOpOWuTamb, paguyc aroma, BaJIEHTHOCTb, CTEIEHb
OKHCIICHUs, XUMHYECKasi CBs3b, DAJIEKTPOOTPULATENBHOCTh, MOJISIPHAS W
HEMOJISIPHAsT KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAs,  MeTaJUTHYecKas,
MOJIEKYNIIpHAsi), WOH, KATHOH, AaHWOH, OJIIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAST ~ JUCCOLMAIMS,  PEaKIU  HOHHOTO  OOMeEHa,
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu, OKHUCIIUTETTh u
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHUE, HJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00OpaTUMbIC U HEOOpATUMbBIC PEAKIIUH, CKOPOCTh XUMUYECKOM
peakuuu, kartanuszatop, [IJIK, koppo3us MeTamioB, CruiaBbl

2.2

OCHOBOIIOJIATAIOIIMUE  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckui 3akoH [[.M. MeHueneeBa, 3aKOH TMOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHas TEOpHsl, TEOPHS
JIEKTPOJUTHYECKON JUCCOLMALIUN

Brnanenue ocHoBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCJIE MHUHEPAJbHBIE YAOOPEHHS, METAUIbl W CIUIaBbl, MPOJIYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHHKOB YIIIEBOJIOPOIOB (YIJis, TIPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SIMCTBE, HA MPOU3BOJICTBE U MOHUMAHNE
3HAUEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHW3Ma 4YelloBeKa; yMEHHE
MMPOTHO3UPOBATH BIHUSHUE BEIIECTB U XUMUUYECKUX MPOIIECCOB HA OPraHu3M
YeJI0BEKA U OKPYKAIOILYIO IPUPOJIHYIO Cpeny

3.2

YMEHHE UHTErpUPOBaTh XMMUUECKHE 3HAHUS CO 3HAHUSMU JAPYrUX YUeOHBIX
MpEAMETOB

3.3

HaJu4yue ombIiTa padoThl C pa3IMYHBIMU HCTOUYHHUKAMHM HMH(OpPMAIUH IO
XUMHHM  (HayyHas W  HAy4yHO-TIOMYJspHas  JIUTEparypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMEeHHE OOBEKTHUBHO OIEHUBaTh HMHGPOpPMAIMIO O BEIIeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUU U YMEHHE HCIIOJIb30BaTh €€
JUIS pellleHrs yueOHO-I03HABaTENbHbIX 3a/1a4

Bnagenue ocHoBaMu MOHATHMHOIO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKA
XUMHH Ui COCTaBJICHHUS (POPMYJI HEOPraHMYECKUX BEUIECTB, ypaBHEHUU
XUMHUYECKUX PEAKIUi; ocHOBaMH xumudeckoid HomeHKIaTypel (IUPAC wu
TPUBHUAIILHOM )

YMmenue oObSICHATH CBS3b MOJIOKEHUs eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX
JJIEMEHTOB (CocTaB H  3apsii  sAapa, o0Illee YHCIO 3JIEKTPOHOB),
pacrpefieieHueM DIIEKTPOHOB IO JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbIIUS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
JJICMCHTOB (pazmyc aToMma, BHGKTpOOTpI/IHaTeHBHOCTL), IOpOCTBIX H
CJIOXKHBIX BECIICCTB OT ITOJIOKCHHA 3JICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMC (B
MaJIbIX TIEpUOJaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINUN




YMeHue onpeneiarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX IIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOU CBSI3U M THUIT KPUCTAITMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapaKkTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMI)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEITh
9 YMeHue xapakTepru3oBaTh (pU3MUecKre U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOJAOPOJ, rpaduT, aiMas, KpEMHHHU,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KaIHA, MATHUH, KaIbIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI WM THUAPOKCHUABI MeTamioB [-ITA
9.2 rpyn, antomunus, meau (1), nunka, sxenesa (11 u I11), oxecuast yrnepona (11
' u IV), xpemuus (IV), azora u ¢ochopa (Il u V), cepsr (IV u VI),
CEepHHCTasi, cepHas, a30THCTas, a30THas, QocdopHas, yrojabHas,
KpEMHHEBasl KMCJIOTa U UX COJIH )
MMPOTHO3UPOBATh U XapaKTePHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TMPOTEKAHWS XUMHUYECCKHX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJSPHbIC ¥ HOHHBIC YPAaBHEHUSI PEaKIIMil, B TOM
qucIe:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTFOCTPUPYIONTUX XHMHYECKHE CBOMCTBA HM3YyYEHHBIX KJIacCOB (TPyII)
' HEOPraHMYECKHUX BEIECTB
10.4 MTOITBEPIKIAIOIIHNX TEHETHYECKYIO B3aMMOCBS3h MEXK1y HUIMHU
11 YMeHHe BBIUUCTATH (IPOBOJUTH PACUETHI):
111 OTHOCHTEJILHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
’ JIOJII0 XUMHYECKOI0 3JIEMEHTA B COCIUHCHUU
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
114 M0 ypaBHEHHSIM XMMHMUYECKUX PEaKUUNd U HAXOJIUTh KOJMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4yHOTO TIO3HAaHUS (HaONIO/IeHUEe, H3MEpPEHHeE,
2.1 OKCMIEPUMEHT, MOJICIUPOBAHNE) MPU H3YYCHHUU BEIIECTB U XUMHUYECKUX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy U MPEATOXKUTh MYyTH €&
peleHus
122 0e3omacHOl paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION H

1a00paTOPHBIM 000pyIOBaHHEM




12.3

MpaBWJIaMH 0€30TacHOTO OOpalieHus C BEIIECTBAMHU, UCIOIb3YEeMBIMU B
MOBCEIHCBHON KU3HU, TPaBHJIAMH TIOBEICHUS B IMENAX COepeKeHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM CpeAbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3CUCTBUSI HA JKUBbIE OPraHU3MbI ONPEEIEHHBIX BEIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hamuane IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA MW OCYHICCTBJICHUA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB:

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(GU3NYECKUMU M XUMHYECKHUMH SBJICHHUSMU; OIIBITHI, WILTIOCTPHPYIOIIHE
MPU3HAKY IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MIOJIy4E€HUE KUCIOPOJa M U3YyYCHHE €r0 CBOMCTB; IOJIY4YCHHE BOJAOpOJA U
U3Y4YECHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKMCIOIO ra3a U H3Y4YECHHE €TI0
CBONCTB; MOJy4YE€HNE aMMHAKa U U3y4EHHUE €0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  PAacTBOPOB €  ONPENEIEHHOM  MacCoOBOM  JIOJIEd
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHodTanenHa)
JUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIICIOBAaHUE M ONMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB; HM3Yy4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHJIAMH
METaJUIOB, PACTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAHWI; BBITECHEHHE OJHOTO MeTajia
IpYrUM W3 pacTBOpa COJH; HCclenoBaHne aM(OTEPHBIX CBOMCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHrne HSKCHEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxnennne HeMeTaluIbl ¥ UX COSIUHEHND»; «BakHeHe MeTalllIbl U X
COEIMHEHUS

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HWUTFOCTPHPYIOIINE TPU3HAKU TPOTEKAHUS
peakiuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPax MOHBI: XJIIOPHUI-, OPOMHII-, HOAUI-, Cynbdat-, hocdar-,
KapOOHAT-, CHIIMKAT-aHUOHbI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWSI,
MarHus, KaJbIUs, aTOMUHHUSI, >keneza (2+) um kemeza (3+), memu (2+),
IIMHKA

14

YmMmenue:

14.1

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

14.2

YCTAHABJIMBATL CBA3UM MCKAY PCalbHO H8.6HIO,I[8.€MBIMI/I XUMHUYCCKUMH
ABJICHUAMU W IIpoHCCCaMHu, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSICHATH MIPpUYNHBI MHOF006p3.3I/I}I BCIICCTB




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

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTBEI. CHMBOJIBI XMMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA coCtaBa  BCHICCTB. OTtHOcCHTEILHAS aTOMHas Macca.
OtHocHTeILHAS MOJICKYJIdpHasA Macca. MaccoBas J0JI1 XUMHYCCKOT'0 DOJIEMCHTaA B
COCAMHECHNN

1.5

KomuuectBo BemectBa. Monb. Mousipuas macca. MousspHbiii  00bEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUIL] BEIICCTBA

1.6

DU3NYECKUE U XUMHUYECKUE SABJICHUA. XUMHUYECKas PeaKiusa U €€ NMpU3HAKA. 3aKOH
COXpPAHEHUS MAaCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[lepnoanueckuit 3axkoH u Ilepumonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuomumueckass cucrema XUMHUYECKHX 3nemeHtoB JI.U.
MenneneeBa. Ilepuonpl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB NEPUO/Ia U TPYIIIIbI JIEMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX fAnep. WM3otombl. OnexktpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB TepBbIX 20 XuMUUecKkux aieMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHHH CBOMCTB XHMHUUYECKHX D3JIEMEHTOB IICPBLIX TpéX
IepruoaoB, Kajausi, KaJbI s (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOI>'ICTB) Hn ux COCI[I/IHGHI/II\/'I B COOTBCTCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEIHPHOCTh XUMHUECKUX 3J1eMEHTOB. MoHHas cBsi3b. Meramnueckas
CBSI3b

3.2

Tumnsr KpHUCTATNINYCCKUX peH_IéTOK (aTOMHa}I, HOHHas, MeTaJ'IJ'II/ILIeCKaSI), 3aBUCUMOCTDb
CBOMCTB BEII[ECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccupukanuss W HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHHA: OKCHUJIOB
(conmeoOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HECOJIEOOpa3yIoIIue;
OCHOBaHMH (IIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI); KUCIOT (KUCIOPOJICOACPIKAIIUEC




1 OECKHCIIOPOAHBIE, OJJHOOCHOBHBIC H MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

du3znyeckue M XMMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs
@u3nYeCKUe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpUS,
4.3 Kalusl, MarHus W KajiblMs, aJlOMUHUS, Kene3a. OJIEKTPOXUMMUYECKUN psij
HaNpsHKEHUM METAJIOB
44 ®u3znyeckue M XUMHUYECKHE CBOWCTBAa BOJOPOJHBIX COEIUHEHHH HEMETaJIOB:
' XJIOPOBOJOPOJa, CEPOBOJOPOIA, AMMHUAKA
duznyeckue U XUMUYECKHe CBOMCTBa oKcuaoB HemeramioB: cepol (IV, VI), asora(ll,
4.5 IV, V), dochopa(ll, V), yraepoma(ll, 1V), xkpemuusa(IV). Ilomyuenue oOKcHIOB
HEMETAJIJIOB
16 Xumunyeckue cBoiictBa okcuaoB: MeramuioB IA-IIIA rpymnmn, umnka, menu(Il) u
xeneza(ll, III). [Tomydyenne okcUI0B METAIIIOB
XUMHYECKHUE CBOMCTBAa OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (Ha MpUMEpe
4.7 TUAPOKCUIOB aJTIOMUHUS, Kele3a, IMHKa). [lodydeHne ocHoBaHUI U aM(pOTEpHBIX
TUAPOKCHIOB
OO0ue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJIHOHM, CEpOBOJOPOIHOM,
43 CEpPHHUCTOM, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroapHOH. Ocobbie
' XMMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCIIOT
4.9 OO6mue XuMHUIeCKre CBOMCTBA cpeHuX coiel. [lomyduenue coeit
410 [lomyuenue, cobupanue, pacrmo3HaBaHHE BOJOPOJAA, KHUCIOpPOJa, aMMHUaka,
YTJIEKUCIIOTO Ta3a B JIabopaToOpUu
411 [Tonyyenne amMmmuaka, CEpHON W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOrue
' CHOCOObI MOJTYYESHHSI METAJIIOB
4.12 I'enernueckas cBsI3b MKy KJIaCCaMH HEOPraHUYECKUX COCTUMHEHUHN
5 XUMHUYECKUE PEAKIUN
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPa3IUYHBIM IpU3HAKAM: MO0 YUCTY U
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3D (PEKTy, M0 U3MEHEHUIO
CTENEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
50 TemnoBoil »pdeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHIOTEPMHUUECKHE peakuu. TepMOXUMUYeCKue ypaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTEbHBIE peakiuu. OKHCIUTEIM U BOCCTAHOBHUTEIIH.
5.3 IIpoueccel OKHCJICHHUS u BOCCTaHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINH
5.4 Teopust snexkTposnTHYECKONW aucconnanuu. KaTHOHBI, aHMOHBL. OJEKTPOJIUTHL U
' HEeRNEeKTPoIUThl. CuilbHBIE U ci1a0ble A1eKTPOaUThl. CTeneHb JUCCOLMAluU
55 Peakiiun mOHHOTO 0OMeHa. Y CIOBUS MPOTEKaHUs peakiii HOHHOro oOMeHa, MOJIHbIE
' U COKpalIEHHbIE HOHHBIE YPABHEHUS PEAKLUil
6 XUMHs U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe




WCIIOJIb30BAHME BEIECTB U XUMHUYECKUX peakuuil B iaboparopuu u ObiTy. IlepBas
IIOMOIIb IIPA XMMUYECKUX OKOTaX U OTPABJICHUSX

XUMHYECKOE 3arpsi3HEHUE OKpYyKarolel cpeibl (KUCIOTHBIE IO, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nonyctuMas koHuentpauus BemiectB  (IIJJK). Ponp xumum B pelieHuun
HKOJIOTUYECKUX TPoOIeM. Y CHiIeHne TapHUKOBOTO (P deKTa, pa3pylieHne 030HOBOTO
ciost
[Ipumenenue cepsl, a3oTa, pocopa, yriepona, KpeMHHUSI U UX COETUHEHUI B ObITY,
MEJMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHnenue mertannoB u

6.3 CIUIaBOB (CTajb, YYT'YH, JIOPATIOMUHUNA, OpOH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coemuHeHui. [loHsTHE O KOPPO3WUM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI
uX rnepepadoTku (OEH3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, STWJIEH, alleTUIEeH, 3TaHOJI, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBaX: >KMpax, OelKax, yrieBojax — M HUX
POJIK B )KM3HH YeJIOBEKa
7 Pacuérnr:

7.1 o hopMysTaM XUMHUYECKUX COCTUHECHUN

7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSIM




Kputepun m HOpMbI OIIEHKH 3HAHUI 00YUYAIOIIHXCS

1. Ouenka ycTHOro oTBeTA.
OrMmerka «5»
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA OCHOBAHUYU U3YYECHHBIX TEOPUN;

- MaTepuall U3JI0KEH B ONPEAEICHHON JIOTMUECKOH MOCIeI0BAaTEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEIIbHBIMN.
OtBeT «4»;
- OTBET IOJIHBIM U ITPaBUJIbHBIN HA CHOBAHWH U3YyUYEHHBIX TEOPHIL;

- MaTepHuall U3JI0KEH B ONPEAEICHHON JIOTHYECKOH MOCIEI0BATEIIBHOCTH, IIPH 3TOM JOILYILEHbI
JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OrMeTka «3»:

- OTBET IOJIHBIN, HO TIPH STOM JIOMYIIIEHA CYIIECTBEHHAs ONIMOKA MJIM OTBET HEIIOJIHBIH,
HECBS3HBIN.

OTMeTKa «2»:

- IpU OTBETE OOHAPYKEHO HEMOHWMAaHUE YJalUMCsl OCHOBHOTO COJIEpaHusl y4eOHOTO
MaTepuaia Win AOMYyLIIEHbl CylIECTBEHHbIE OIINOKU, KOTOPbIE YUallluiics He MOKET UCIIPABUTh
IIPY HABOJAIIUX BOMPOCAX YUUTENS,, OTCYTCTBHE OTBETA.

2. OueHka 3KCrepuMeEHTAJIbLHbIX YMEHHU.

OneHka CTaBUTCS HA OCHOBAHUW HAOJIOJCHMS 32 YYalllMMUCS U IMCBMEHHOTO OTYeTa 3a padoTy.
OTmerka «5»:

- paboTa BBINOJIHEHA MOJHOCTHIO U MPABUWIIBHO, CJeNIaHbl MPaBUIIbHBIC HAOIIOACHUS U BHIBOJIBI;

- OKCIIEPUMCEHT OCYHICCTBJICH I10 IJIaHY € YYETOM TEXHUKH 0e30I1aCHOCTH U IMpaBUJI pa6OTBI C
BCIICCTBAMH U O60py,HOBaHI/IeM;

- HPOSBJICHBI OPraHU3allUOHHO - TPYAOBBIC YMCHU A, IOAACPIKUBAKOTCA YUCTOTA pa60qer0 MECTa
U IIOPpsAOO0OK (Ha CTOJIC, DKOHOMHO UCIIOJIB3YHOTCA peaKTI/IBH).

OTMmeTka «4» :

- pa60Ta BBITIOJIHCHA ITPABUJIBHO, CACJIAHBI ITPABUJIBHBIC Ha6J'IIOILeHI/I$[ " BBIBOJIbI, HO IIPU 5TOM
OKCIICPUMCHT MPOBCIACH HC ITOJTHOCTHIO NI JOIMYHICHBI HECYIIECTBCHHLBIC OIINOKH B pa60Te C
BCIICCTBAMH U 060py,HOBaHI/IeM.

OtTMmeTka «3»:

- pa60Ta BBITIOJIHCHA ITPABUJIBHO HEC MCHEC YCM HAIIOJIOBUHY WJIA JOIMYHICHA CYIICCTBCHHAA
oIInoKa B XOJC SKCIICPUMCHTA B O6TJSICHGHI/II/I, B O(pOpMJ'IeHI/II/I pa6OTBI, B CO6J'IIOI[CHI/II/I ImpaBuJI
TEXHUKHU 0€30IacHOCTH Ha pa60Te C BCIICCTBAMH U O60py,Z[OBaHI/ICM, KOTOpas UCIpaBJIsICTCH 10
Tpe6OBaHI/IIO YUYHUTCIIA.



OTMeTKa «2»:

- IOTMYIIEHHI JiBe (1 00Jiee) CyIIECTBEHHBIC OMTUOKHU B X0/1€ IKCIIEPUMEHTA, B OOBSICHEHHUH, B
odopmiieHnr pabOTHI, B COOIIOICHUH TPABHUII TEXHUKH O€30TIACHOCTH MPHU padoTe ¢
BEIIECTBAMU M 000PYA0BaHUEM, KOTOPBIC YJAIIUNCS HE MOYKET UCTIPABUTH JaXKe TI0 TPEOOBAHHIO
YAUTES;

- paboTa He BBINOJHEHA, Y YYAIIErOCsS OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.
3. OneHka yMeHMii peliaTh pacyeTHbIE 3aa4U.
Ormerka «5»:

- B JJIOTUYECCKOM paCCY)K)ICHI/II/I nu peHIeHI/II/I HET OHII/I6OK, 3a1a4da pemeHa paIII/IOHaJ'IBHI)IM
CII0CO00OM;

OTMmeTka «4»:

- B JIOTUYECKOM PaCCYK/IEHUU U PELICHHs HET CYIIECTBEHHBIX OIIMOOK, HO 3a/lauya pelieHa
HEepalMOHAIBHBIM CIOCO00M, UJTH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OrTMeTka «3»:

- B JIOTHYCCKOM PACCYXICHUU HET CYIICCTBCHHBIX OI_HI/I6OK, HO JomynieHa CylmeCTBCHHaA
omuOKa B MATEMAaTHYSCKUX pacueTax.

OTMmeTKa «2»:
- UMEETCsI CYIIECTBCHHBIC OMIMOKHU B JIOTHYECKOM PACCYKJICHHUH M B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJ]aHUE.
4. OueHKa NMCbMEHHbIX KOHTPOJbHBIX PadoT.
OtmeTKa «5»:
- OTBET IMOJIHBIA U MTPAaBUJIbHBIN, BO3MOKHA HECYIIICCTBEHHAS OITMOKA.
OtMmeTKa «4»:
- OTBET HEMOJIHbBIN WK AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OTtmeTKa «3»:

- pa60Ta BBIIIOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, JOIIYIICHA OJIHA CYIIICCTBCHHAs olnOKa u IIpu
9TOM JIBC-TPHU HECYIICCTBCHHBLIC.

OTMeTKka «2»:

- paboTa BBITOTHEHA MEHBIIIE YeM HAIOJIOBUHY WM COAEPIKUT HECKOIBKO CYIIECTBEHHBIX
OLIN0O0K.

- pa60Ta HC BBIIIOJIHCHA.

[Ipu o11eHKe BBINOJIHEHHS TUCBbMEHHOW KOHTPOJIBHON pabOThl HEOOXOJMMO YUHUTHIBATh
TpeOOBaHUs eTUHOTO OpOorpadhuuecKoro peKruma.



5. OneHka TecToBbIX padoT.

TGCTBI, COCTOAIIUC U3 IIATU BOIIPOCOB MOKHO UCIIOJIB30BATH IMOCJIC U3YUCHUA KAaXXI0I'0
Marepuana (ypoka). Tect u3 10—15 BonpocoB UCTIOJIB3YETCS )i IEPUOTUUECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu orleHUBaHUM KUCTIONB3YETCS CIEAYIONIAs IIKaJa: JUIsl TECTa U3 MSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0J[HA OIIMOKA — OLICHKA «4»;

* JIBE OIIMOKH — OLIEHKA «3»;

* TPY OLIMOKH — OLIEHKA «2».

st ecta u3 30 BOIIPOCOB:

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

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

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

* MEHbIIIE |12 MPaBUWIbHBIX OTBETOB — OIIEHKA «2).



YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 VAEHUKA

‘BpiOepuTe yueOHbIC MaTepHATIBL

‘BeenuTe cBOM BapuaHT

METOANYECKUE MATEPHUAJIBI IUIS1 YUUTEJIA

‘BBegute naHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

‘BBegute naHHbIE
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