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COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XuMHM B KM3HM Ye€lIOBEKA. XHMMHUS B CHCTEME HayK. Tena u
BeniecTBa. GU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BenlecTB. [oHsaTHE O
METO/IaX MO3HAHUS B XUMHH. YHCThIE BelecTBa U cMecr. CiocoObl pa3aeeHIsICMECeH.
ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE IEMEHThI. CUMBOJIBI XMMUYECKUX JIEMEHTOB.
[IpocThlie U COXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas (¢opmysia. BaleHTHOCTP aTOMOB XHUMHYECKHX JJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocHTeNnbHas aroMHas Macca. OTHOcHTENIbHAS
MOJIEKYJIsipHasg macca. MaccoBasi 10151 XUMHYECKOTO SJIEMEHTA B COCIMHEHNH.
KommuectBo BemectBa. Moisib. MossipHass Macca. B3auMoCBA3b KOJIMYECTBA, MAacCChI U
gyuciaa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacuérel 1o dopmyliaM XUMHYECKHUX
COE€INHCHUM.

OuU3NYECKNEe U XUMHYECKHUE SBJICHUS. XHMHUYECKas peakius U €€ NPU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BeIIeCTB. XUMHUYeCKue ypaBHeHHUsA. Kiaccubukaiys XUMHYECKUX
peakiui (CoeIMHEHUs, Pa3JI0KEHUS, 3aMEIICHUs1, 0OMEHA).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, paBMiIaMu pabOThl B Ja0OpaTOpUU U MPUEMAMHU
oOpailieHust ¢ Ja0OpaTOpHBIM 000pYyJAOBaHUEM, HM3YyYCHUE W OMNUCAaHHE (HUIUUECKUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEIIECTB, HaOMo/eHne (usndyeckux (TJIaBiICHUE
BOCKa, TasHHUE JIbJIa, pACTUPAHHE caxapa B CTyNKe, KUIECHUE W KOHIACHCAIIUSA BOJBI) U
XUMUYECKUX (TOPEHHUE CBEUU, TPOKAIUBAHUE METHON TPOBOJIOKH, B3AaMMOJICHCTBHUE MeTia
C KHUCJIOTOW) sIBJICHUI, HAOJIOJCHUE M OMHCAHUE MPU3HAKOBIIPOTEKAHUS XUMHUYECKUX
peakiuii (pasfioKeHue caxapa, B3auMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapus,
pasnoxxkenune ruapokcuaa memu (I1) mpu HarpeBaHWH, B3aMMOJCHCTBHE JKene3a ¢
pactBopoM cosmu menu (II), u3ydyeHue crnocoOOB pasiesieHHs cMecel (C MOMOIIbIO
MarHuTa, (UILTPOBAHKE, BBIMMAPUBAHKE, MUCTHUIAIUSA, XpoMaTorpadus), MPOBEIACHHE
OUYMCTKH TOBAPEHHOM COJIM, HAOIIOJICHUE W OMUCAHUE PE3YJIHbTATOB MPOBEACHHUS OIIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJENeH  MOJEKYII
(LIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBUTE/IM HEOPraHUYECKHUX BELIEeCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciopona B npupoje, Gu3udeckue W XUMHYECKHE CBOWCTBA (peaKIuu
ropenus). Okcuapl. [lpumenenue xucmopoga. CrocoObl TONYYSHHUS KHCIOPOJaB
Jabopatopud M MPOMBIIUICHHOCTH. KpyroBopot kuciopona B mnpupoae. O30H —
AITOTPOITHAS MOAU(UKAIIHS KUCTIOPOaa.



TennoBoit 3PPexT XUMHUYECKON peakuuu, TEPMOXHUMHUYECKHE YpaBHEHHUS, 3K30- U
ASHAOTEPMUYECKHE peakIuu. TOMINBO: yrojib U MeTaH. 3arps3HEHHUE BO3yXa, YCUJICHUE
MapHUKOBOTO 3 (DHeKTa, pa3pyIieHHEe 030HOBOTO CIIOS.

Bopopon — snmemeHT W mpoctroe BemecTBo. Haxoxkaenue BoAopojia B IPHUPOIE,
bu3nuecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, cocoObl nmoydeHus. Kucinorel u
COJIH.

Monsipablii 00bEM razoB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBoucTBa BOoAbl. Boma kak pactBopurens. PactBopsl. HacklmeHHbie u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEIIECTB B BOJIe. MaccoBas 107151 BEIIECTBAB
pacTtBope. XuMUYecKkue cBoicTBa BoAbl. OcHOBaHMs. Poiib pacTBOpPOB B MpHUPOJE UB
KU3HM 4enoBeka. KpyroBopoT Bobl B Ipupo€e. 3arpsi3HEHHE IPUPOIHbIX Boa. OxpaHau
OYHCTKA NMPUPOJHBIX BOJ.

Knaccudukanusa Heoprannyeckux coeauHeHuil. Oxcuapl. Knaccudukanuss OKCHUAOB:
coseoOpasyrormiiue (OCHOBHBIC, KHCJIOTHBIC, amM(OTEepHbIE) U HecoJeo0pa3yrolue.
Homenknatypa okcunoB. Pu3NUYeCKHEe U XMMUYECKHE CBOWMCTBA OKCUAOB. [lomydyeHue
OKCHUJOB.

OcHoBanusi. Knaccudukanuss OCHOBaHM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBanuii. @Pusnyeckue M XUMHUYECKHE CBOWCTBA OCHOBAaHWM.
[Tomy4yeHne OCHOBaHHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kuciaor. @uznyeckrue UXUMUUECKHUE
cBoiicTBa KUCIOT. Psax aktuBHOCTH MeTasuioB H.H. bekerosa. [1onyuenue kucior.

Conu. Homenknatypa coiieil. Du3znueckue M XHMHYECKHE CBOWMCTBA COJEH.
[Tomyuyenue comnen.

['eHeTnyeckas CBS3b MEXKY KJlacCaMU HEOPTraHUYECKUX COCTMHEHU.

Xumuueckuil 5KCnepumenm:

KaueCTBEHHOE ONpEICTICHUE COIePKAHUS KICIOPO/ia B BO3/AyX€, MMOTyUYeHHUE, COONpaHue,
pacno3HaBaHle U U3yYE€HHUE CBOMCTB KUCJIOPO/1a, HAOMIOACHIE B3aUMOICHCTBUS BEIIECTB
C KHCIIOPOJOM | YCJIOBUSI BO3HMKHOBEHHUS U TPEKpalleHUusi TropeHus (moxapa),
O3HAaKOMJIEHHE ¢ o0pa3liaMHd OKCHJIOB U OMKMCAHHME UX CBOMICTB, MOJy4YeHHE, COOMpaHUE,
pacno3HaBaHle U U3YYEHHUE CBOMCTB BOJOpoAa (FOpEeHHUe), B3aUMOECICTBUE BOJIOPOJIA C
okcuoM meu (1) (BO3MOXKHO KCIIOJIb30BaHUE BUICOMATEPUAIOB), HAOJIOIeHHE 00Pa3IioB
BEUIECTB KOJUYECTBOM 1 MOJIb, MCCIEAOBAHHE OCOOCHHOCTEN PACTBOPEHMSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM
JI0JIE PacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOALI C MeETa/llaMH (HaTpUeM U
KaJibliieM) (BO3MOXKHO MCIOJb30BaHUE BHUIEOMATEpUAJIOB), HCCIEAOBaHUE OOpa3lioB
HEOPTaHWYECKUX BEIIECTB PAa3UYHBIX KIJIACCOB, HAONIOIEHUE W3MEHEHUS OKPacKu
WHJUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, M3yUeHUE B3aUMOJIEHCTBUSI OKCHIA MEIu
(I1) ¢ pacTBOpOM CepHOM KHCIIOTHI, KHUCIOTC METa/UIaMU, PEaKIMi HEHTpaTu3aIiiH,
MOJTyYE€HHE HEPACTBOPUMBIX OCHOBAHWM,



BBITECHEHUE OJTHOTO METAJUIA APYTUM M3 PacTBOPA COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX
3a1a4 110 Teme «BaxkHenime Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

IHepuoanuecknii 3akon u Ilepuoauyeckasi cucrema xumuuyeckux 3jemenros /..
MenpgeneeBa. CrtpoeHue aToMoB. XHMHUYeCKasd CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU
[TepBbie TOMBITKH KiIaCCUPUKAIMN XHUMHYECKUX d3JeMEHTOB. [loHsTHEe 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIC U IIETOYHO3EMENbHBIC METAJUIbI, TAJIOT€HbI, UHEPTHHIE
ra3el). DJE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OoTepHbIE OKCUIBI U TUIPOKCH/IBI.
[lepnognuecknit 3akoH. Ilepmommyeckass cucrema XUMHYeCKHX 3ieMeHTOB J[.U.
MenneneeBa. Kopotkonepuognas u jgiuuHHonepuoaHas ¢opmel [lepuoanueckoi
cucteMbl xumuueckux anemMeHToB [[.11. Menneneea. Ilepuoasl u rpynmnsl. Gusnyeckuii
CMBICJI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI FJIEMEHTA.
Crpoenune aromoB. CocTtaB artoMHbIX saep. HM3orombl. Onexktponbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB IEpBbIX 20 XHUMHUYECKUX 3JeMeHTOB llepromnyeckoi
cucreMbl .M. MenneneeBa. XapakTepuUCTHKA XHUMHUYECKOTO OJJIEMEHTa IO €ro
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.
3aKOHOMEPHOCTH M3MEHEHUS Panyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAUIMYECKHUX
Y HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U IIEPUOIAM.
3nauenue Ilepronnueckoro 3akoHa u llepuoguyueckoi CUCTEMBbI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. JI.J1. Mennenees — yd€Hblil U rpaKJaHUH.
Xumuyeckass ~ cBsi3b. KoBalieHTHass (MOJiApHAsT U HEMOJISIpHAs)  CBS3b.
DIJIEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.
Crenenp  okucieHusi. OKUCIUTENbHOBOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchb
OKHCJICHHS M BOCCTAHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil 3KCnepumenm:

HU3yYeHHE OOpa3IoB BENISCTB METAJIOB M HEMETAJIOB, B3aMMOJCHCTBHE THAPOKCHIA
[IMHKa C pacTBOpaMH KHCJIOT M IIEJ0YeH, IMPOBEIACHHE OIMBITOB, HJLTFOCTPUPYIOITUX
IPUMEPHI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINid (TOPEHUE, PEAKITUN Pa3I0KECHHUS,
COCIUHEHHS ).

Mesicnpeomemuvie ces3u

Peanm3zanus MeXIpeIMETHBIX CBSI3CH MPH U3YYCHUH XUMHUH B 8 KJIacce OCYIISCTBIISICTCS
yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTCCTBCHHOHAYUYHBIX ITOHSTHM, TaK U TIOHSTHH,
ABJISIFOIIMXCA CUCTEMHBIMU JIJI OTZICJIbHBIX NPEAMETOB €CTECTBEHHO- HAYYHOTO [HUKJIA.
OO01mue ecTeCTBEHHOHAYYHBIC TIOHSITHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHATTU3,
CUHTE3, KJIacCu(pUKaIIUsI, TEPUOAUIHOCTh, HAOIIOIEHUE, IKCTIEPUMEHT, MOJICTTUPOBAHNE,
W3MEPEHUE, MO/JICIIb, SIBJICHUE.

@dusuka: marepus, aToM, D3JJIEKTPOH, MNPOTOH, HEWTPOH, WOH, HYKIHWZ, HW30TOIbI,
PaJMOAKTUBHOCTh, MOJIEKYJa, JICKTPUUYECKUN 3apsil, BEIIECTBO, TEIO0, 00BEM,



arperaTHoe COCTOSHHE BEIlECTBA, ra3, (pU3NYECKUE BEIWYHMHBI, SAUHHIIBI U3MEpPEHUs,
KOCMOC, TITaHETHI, 3BE3/1bI, COJHIIE.

buonorus: oTocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
UCKOTIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKas peaKkuus

[lepnognuecknit 3akoH. Ilepmommueckass cucrema XuUMHUYeCKHX dneMeHToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B WU3MEHEHUHU CBOMCTB XMMHUYECKHUX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KAIMS, KAIbLUI U UX COCAUHECHUNB COOTBETCTBUU
C TIOJIO’KEHHEM IEMEHTOB B [leproinueckoil CUCTEME U CTPOEHUEM UXAaTOMOB.
CrpoeHre BemiecTBa: BUAbl XWMHYECKOM CBSI3U. THIBI KPUCTALUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJIMYECKON PEIIETKH U BUIA XUMUYECKOU
CBSI3U.

Knaccudukanuys ¥ HOMEHKIATypa HEOPraHUYECKHX BEIECTB. XHMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IWYHbBIM KJaccaM HEOPraHWYECKUX COCIUHEHU,
IE€HETUYECKAs CBS3b HEOPTraHMYECKUX BEILECTB.

Knaccudpukanuss XMMHYECKUX pEaklMil MO  pa3auyHbIM  IpU3HAKaM (110 YUCITY
Y COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(DPEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCICHUS XUMUYECKUX DJEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTanu3aTropa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.
[Tonsitue o ckopocTu xumudeckoi peakiuu. [lonarue 00 0OpaTUMBIX U HEOOPATUMBIX
XAMHUYECKUX peakiusax. [[OHsITHEe 0 TOMOT€HHBIX U T€TEPOTreHHBIX peakuusax. [lonarue o
karanu3e. IloHATHE O XMMHMYECKOM paBHOBECUU. PAKTOPBHI, BIUSAIOIIME HA CKOPOCTh
XAMHUYECKOUN PEAKIMU U MOJIOKEHUE XUMUUECKOTO PABHOBECHUSL.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIUHU, DJIEKTPOHHBIM OajaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue YpaBHEHUI OKUCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUI C UCTIOIH30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.
Teopus 3IEKTPOJUTHIECKON NUCCOUUALMU. DIICKTPOIUTHI U HEAJIEKTPOIUTHI. KaTnoHsl,
aHUOHBI. ME€XaHU3M IUCCOLUAIMN BEIIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOU CBSI3H.
Crenenp nuccoruaiui. CHIIbHBIE U CIIa0BIE SJICKTPOJIUTHI.

Peakiun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa, TIOJIHbIE U
COKpalI€HHbIC MOHHBIE ypaBHEHUs peakiuid. CBOMCTBa KUCJIOT, OCHOBaHWW M COJEH B
CBETE MPEACTABICHUN 00 AIEKTPOJIUTUYECKOH Arccouranni. KauecTBeHHbIE peakluy Ha
HOHBI. [IoHsITHE O THAPOJIN3E COJIEH.



Xumuueckuil SKCnepumenm.

03HAKOMJICHHE C MOJEISIMHU KPUCTAJUTMUYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB —
METaJIJIOB U HEMETA/UIOB (TpaduTa U anmasa), CIO0XKHBIX BEIIECTB (XJIOpHAa HATpHSA),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEAKITUN OT BO3JACHCTBUS PA3TUIHBIX
(bakToOpoB, HCCIEIOBAaHUE DBJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IIpoIllecca
JUCCOITMAITIH KHCIIOT, IICJIOUCH 1 coJieii (BO3MOYKHO HCITOIH30BaHNE BUCO MAaTEPHAIIOB),
MIPOBEICHUE OIBITOB, WLIIOCTPUPYIOMIMX MPU3HAKKA MPOTCKAHUS PEAKIMA MWOHHOTO
obmeHa (oOpa3oBaHME OCajKa, BBIJICJICHUE Ta3a, O0Opa3oBaHHUE BOBI), OIBITOB,
WUTIOCTPUPYIONTUX TPHUMEPBl OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX peakiui (TOpeHHE,
peakuy Ppa3JIOKEHUS, COCAWMHCHHS), pACIIO3HABAHUE HEOPTaHWYECKUX BEIIECTBC
ITOMOIIBIO KAYECTBEHHBIX PEaKIUi Ha HOHBI, PEIIICHHE SKCIICPUMEHTAJILHBIX 3a/1a4.

HeMmeTaJusibl 1 HX COCTUHECHUSA

OOmast xapakTepucTuka raiaoreHoB. OCOOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHue u (pU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMHUYECKHE CBOMCTBA HAa TPUMEPE XJIopa (B3aMMOICHCTBUE C METaNIaMU, HEMETAIIJIaMH,
niesnioyamu). XijaopoBoaopod. ColisiHas KHUCIOTa, XMMUYECKHE CBOMCTBA, IOJyYEHHE,
npumeHeHue. JleicTBue xjopa U XJI0pOBOJOPOJA HA OPraHM3M 4eloBeKka. Baxuenue

XJIOPUIBI U KX HAXOKICHUE B IIPUPO/IE.
OO61as xapakrepucTika 3aeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHuss. CrtpoeHne U (U3MUECKHE CBOWCTBA MPOCTHIX
BEILIECTB — KMCJIOPOJA U Cepbl. AJUIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa U CEPHI.
Xumuyeckue cBorictBa cepbl. CepoBOI0PO, CTPOCHUE, PUINYECKUE U XUMUUECKHE
cBoiicTBa. OKCHJIBI cepbl KaK NPEICTaBUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MpEeACTaBUTENS Kjiacca KUCIOT U
cnenuduueckue). XUMHUECKHUE PEeaKIIMH, JiexkKalllie B OCHOBE IPOMBIIIIIEHHOT'O crioco0a
MOJy4YEHUsI CEPHOU KUCHOTHI. [IpuMenenne cepHoil KuciaoTel. CoNM CEpHOU KHUCIOTHI,
KauecTBeHHas peakius Ha cyiubdar-uoH. Haxoxnenwe cepsl U €€ COEIUHEHUU
B Ipupojie. XMMHYECKOE 3arpsI3HEHUE OKPYKAKOLIEH Cpelbl COCIUHEHUSMU CEPbI
(KUCIOTHBIE TOXKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILECHHUS.
OO6mast xapaktepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, pacpoCTpaHEHHE B pUPOe, (PU3UUECKUE U
XuMuyeckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUaK, ero (usmyeckue u
XMMHUYECKHUE CBOIMCTBA, NMOolydeHne u npumeHeHue. Connu aMMOHHUA, UX (QU3HUECKUEU
XUMUYECKUE CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakiiys Ha HOHbI aMMOHMUSI.
A3oTHas KucioTa, €€ mojayuyeHue, Gpusnueckrue u XMMUYECKHe CBOMCTBa (00IIMEe Kak
IpeCTaBUTEINs Kilacca KUCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U COJIE
aMMOHHUSI B KauyeCcTBE MHHEPAIbHBIX yA0OpeHuil. XUMHUYECKOe 3arps3HEeHue
OKpPYaIOILEN Cpellbl COEAUHEHUSAMHU a30Ta (KMCIIOTHBIE JOKIM, 3arpsA3HEHUE BO31yXa,
no4Bkl U BoJI0EMOB). Dochop, autoTponHsie Moaudukanuu docdopa, huznueckue u
xuMmudeckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciaora, pusrueckue



U XUMHYECKHE CBOMCTBa, moiydeHue. HMcmons3oBanue QochatoB B KadecTBe
MUHEPAIbHBIX yI00PEHUM.

OOmas xapakrepucTuka 37eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTEMEHW  OKHUCIEHHUA.  YTJIEpoJ, aJUIOTPONHbIe  MOAU(UKALUU,
pacmpocTpaHeHHe B TMpHUpojae, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA. AncopOrus.
Kpyrosopot yriaepona B npupojae. OKcuabl yriaepoaa, ux (pu3n4eckue U XUMHUUYECKHE
CBOMCTBA, JICMCTBUE HA KUBbIE OPraHU3MBbI, TIOJYYEHHE U MPUMEHEHHE. DKOJIOTHYECKHUE
npo0iemsbl, CBsA3aHHbIe ¢ okcuaoM yriaepoaa (IV), runoresa rinoGanbHOTO MOTEIUICHHUS
KJIMMaTa, MapHUKOBBIM >(dekT. YronpHas KUCIOTa U €€ COiu, X (U3UYECKUE U
XUMHYECKUE CBOWMCTBA, MOMyuyeHHe U npuMeHenne. KauecTBeHHas peakius Ha kKapOoHaTt-
nonsl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILICHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauasibHbIE TOHATUS 00 OPraHWYECKHX BEIIECTBAX KAK O COCOUHEHUSIX YTriepoaa
(MeTaH, 3TaH, 3THJIEH, alleTWJICH, dTAaHOJ, TIUIEPUH, YKCycHas kuciota).[IpupogHbie
MCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN a3, He(Th), MPOAYKTHl UXIEPEPAOOTKH
(OeH3uH), UX poJib B OBITY W MPOMBINUICHHOCTU. [IOHSATHE O OMOJOTHYECKH Ba)KHBIX
BELIECTBaxX: KUpax, OenKax, yrieBojax — U UX poJid B KU3HU uejoBeka. MaTtepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHME CBOMCTBA, IOJIYYEHHE M MPUMEHEHHE.
Coenunenust kpeMHus B mipupojie. O0mume npeacrapienus 00 okcuae kpemuus (IV) u
KpeMHHUEeBOU kuciore. CHUIMKAThl, UX HCIOJIB30BAHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxneiine CTpouTelbHbIE MaTepualbl: KepaMHKa, CTEKJIO0, LEMEHT, OETOoH,
xene300eToH. [Ipobnembl 0€30MacHOrO MCIOJIb30BAaHUSL CTPOUTEIBHBIX MAaTEpUAIOB B
ITIOBCEHEBHOM KU3HU.

Xumuueckuil 5KCnepumenm:

U3y4YeHUe 00pa3I[0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI, POBEACHUE
KaueCTBEHHBIX pEaKLUMi Ha XJOPUA-HUOHBI U HAONIO/IEHHWE NMPU3HAKOB MX NMPOTEKAHMUS,
OTIBITHI, OTpAXKArOIINE PUINYECKUE U XMMUUECKHE CBOMCTBA FAJIOTEHOB U X COCAMHEHUN
(BO3MOXXHO  HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), O3HAaKOMJIEHHE C 00pa3lamu
XJIOpUJOB (TajJOreHUI0B), O3HAKOMJIEHHME C oOpaslaMu cepbl U €€ COEIUHEHHUSIMU
(BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOAEHHUE Mpolecca O0yTIMBAHUS
caxapa MoJl IeWCTBUEM KOHILIEHTPUPOBAHHOW CEPHOW KUCIOTHI, U3yUEHUE XUMHUYECKUX
CBOMCTB pa30aBIECHHOW CEpHON KHUCJIOTHI, MPOBEJCHUE KAYECTBEHHON pEaKIuu Ha
cyibdaT-uoH U HaOMIOJCHUE MpU3HAKa €€ MPOTEeKaHUs, 03HAKOMJIEHUEC PU3NUECKUMU
cBoiictBamMu a3ora, (Qochopa U HUX coeAMHEHMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpUAIIOB), oOpa3lamMu a30THBIX H (ocPOopHBIX yHOOpeHUi, TmoIydeHue,
coOupaHue, pacrio3HaBaHUE U U3yUYECHHUE CBOWCTB aMMHUaKa, MPOBEACHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (pochaT-MOH U H3yuyEHHE NPU3HAKOB HX MPOTEKaHUS,
B3aMMOJICUCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTBI C MeAbl0 (BO3MOYKHO
UCITOJIb30BAaHUE BHUJIEOMATEPUAIIOB), M3yYEHHE MOJENEH KPUCTALNIMYECKUX PEIETOK
anMasa, rpadura, QysuiepeHa, 03HaKOMJICHHE C MPOLECCOM aaCcOpOIHU



PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM IPOTUBOrasa,
NOJlyuyeHue, coOupaHHe, paclo3HABaHUE W H3YUYEHHE CBOICTB YIJIEKUCIOrO Trasa,
IPOBEJCHUE KAYECTBEHHBIX pEaKklUMi Ha KapOOHAT U CWIMKAT-UOHBl U H3Yy4YEHHE
IIPU3HAKOB  HMX  MPOTEKAHUSA, O3HAKOMJIEHME C  MNPOAYKUMEH  CHJIMKATHOU
IIPOMBILJICHHOCTH, PEIICHUE JSKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxnenmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJiibl M X COCAUHEHUS
OO0mast xapakTepUCTUKa XMMHUYECKUX 3JE€MEHTOB — METaUIOB Ha OCHOBAHUM UX
nojoxeHus B Ilepuonnueckoit cucreme xumudeckux sinemeHToB .M. Menneneesa u
cTpoeHusi aToMoB. CTpoeHHe METaJIOB. MeTauinueckas CBsI3b U METaJUTMYecKas
KpUCTAUIMYECKAsT  PEIIETKA. OJJIEKTPOXUMUYECKUN psi  HaNpsHKEHW  METaJuloB.
duznyuecKue U XMMHUUECKUE CBOMCTBA MeTaJIOB. OO011I1e ClIOCOOBI MTOTYyUYEHHS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIUICHHOCTH.
[Ilenounsie MeTamibl: MNoJIOKeHUE B llepmoguueckod cuUCTEME XHMUYECKUX
anemeHToB .M. MeHneneeBa, CTpoeHHME HX AaTOMOB, HAaXOXJIEHUE B IIPUPOJE.
duznyeckue M XUMUYECKHE CBOWCTBa (HAa mpuMepe HaTpus H Kanusi). OKCuabl U
TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHre eI0YHbIX METAJUIOB U UX COCIUHEHUN.
[[lemoyHO3eMENbHBIE METAUIBI MAarHuid W Kaublui: noJsiokeHue B llepuoanueckoit
cucteMe xuMudeckux 3emeHToB .M. MeHneneeBa, cTpoeHUE X aTOMOB, HAXO0XKJICHUEB
npupone. Pu3nMyeckMe W XMMHUYECKHME CBOWCTBA MarHus W Kajuplusa. Baxuenmue
COeAMHEHUs Kaiublus (OKCHUMI, THAPOKCHUA, cojin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTPaHECHUS.
AmomuHHN: nosokenue B Ilepuommyeckon cucreme XuUMUYECKUX dieMeHToB J[.H.
MenpaeneeBa, CTpOEHUE aTOMa, HAaXOXACHHE B mpuponae. PU3UUECKHE U XUMHUYECKHUE
CBOMCTBA aTtOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCUIA U THAPOKCHUIA AITFOMUHHUS.
Kenezo: mnonoxenne B Ilepmogmueckoit cucremMe xumMuueckux saemeHToB JI.H.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXIACHHE B mpuponae. PU3NUECKUE U XUMHUYECKHUE
cBoiicTBa xene3a. Okcunapl, ruapokcuasl U conn keneza (1) u xxenesa (111),ux cocras,
CBOICTBA U TIOJTYYECHHUE.

Xumuueckuil IKkcnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMu METauIOB U CIUIaBOB, WX (DU3MYECKUMHU CBOWCTBAMH,
W3YyUYCHHE  PEe3yJIbTaTOB  KOPPO3UM  METa/UIoB  (BO3MOXKHO  KCIOJIb30BAHUE
BUJICOMATEPHUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUS OKCHJA KAIBIUS W HATPHUS C BOAOU
(BO3MOYKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), UCCIEIOBAHUE CBOMCTB MKECTKOU BOIBI,
MpoIlecca rOpPEeHus Kelie3a B KUCIopoAe (BO3MOXKHO MUCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKI[UI HA MOHBI (MAarHusi, KaJIbIUs, allFOMUHUS,
nuuka, xenesa (II) u xemeza (I1I), meau (I1), HaGmroAEHUE U OMMCAHUE MPOIIECCOB
OKpallIMBaHUS TJIaMEHU MOHAMH HATPUS, KAJIUSI U KAJIbLUSA (BO3MOKHO HUCIOJIb30BaHUE



BUJICOMATEPHUATIOB), WCCIIENOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUSA U
TUJAPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aj1ad 1o Teme «Baxueimue
METAJUIBI U UX COEOUHEHUSD).

XumMus ¥ OKpY:KawInas cpeaa

BemecTBa 1 Marepralibl B TOBCETHEBHOM KU3HU YellOBEKa. be3omacHoe ucnonb30BaHNE
BEIIECTB U XMMHUYECKUX peakmnuii B ObITy. [lepBas moMomp mpyu XUMHUYECKUX 0KOTaxX U
OTpPABJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolei cpeibl (IpeaesibHast A0MyCTUMAask KOHIICHTPAIIHS
BemecTB (naee — [1J1K). Porb xuMuu B pelieHn# 3KOJIOTUYECKHUX MPOOIeM.

Xumuueckuu IKCnepumMenm:
u3y4eHre o0pa3LoB MaTepuaoB (CTEKIIO, CIUIABbI METAJUIOB, IIOJUMEPHBIE MATEPHAIIBI).

Meoicnpeomemnule cesnzu

Peanuzanmst MeXIpeIMETHBIX CBSA3EH MPH U3YUCHUU XUMUHU B 9 Ki1acce OCYIIECTBIISCTCS
yepe3 HCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSTUH, TaK U TOHATHMH,
SIBJISTFOIIIXCSI CACTEMHBIMH JIJIS1 OT/ICIBHBIX MTPEIMETOB €CTECTBEHHO- HAYYHOTO ITHUKIIA.
OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAay4dHbId (akT, TUMoTe3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, KilacCupUKalus, TMEePUOJAUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJICTUPOBAHUE, H3MEpPEHUE, MOJCNb, SBICHHE, MAPHUKOBBIA 3(PQGEKT, TEXHOJOTHS,
MaTepHaIbl.

dusnka: MaTepus, aToM, DJJCKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKIHJ, HW30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, JJICKTPUICCKUN 3apsjl, MPOBOAHUKH, MOTYIPOBOIHUKH,
JUDJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, pPacCTBOPUMOCTh, KPHUCTAIMYECKAs pEMIETKA, CIUIaBbl, (U3HYCCKUE
BEITUYMHBI, CJAWHUIIBI W3MEPEHHUs, KOCMUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
CoumnHize.

buonorus: ¢orocunTes, apixanue, 6mocdepa, sKocucTeMa, MUHEpaIbHBIC yI00PEHMUS,
MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TMOPOJbI, TOJIE3HBIC
MCKOIIaeMbIe, TOTTUBO, BOJHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETro 0oOpa3oBaHUs
JOCTUTAIOTCST B XO0JIe OOyYEeHHST XMMHUM B €JIUMHCTBE Y4Ye€OHONW W BOCIUTATEIHHOM
JESATENPHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHMCKUMU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHSATHIMU B OOILIECTBE MIPaBUJIAMU U HOPMaMHU
MOBEJICHUS 1 CIIOCOOCTBYIOT ITPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLUATIU3AIIAN
00yJaronmxcsl.

JIngyHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OIBITA IEATEIBHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUA:
LIEHHOCTHOT'O OTHOIIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY UHAYYHOMY
HACJIE/INI0, MIOHUMAaHUs 3HAYEHHs] XUMUYECKOW HAYKH B KU3HU COBPEMEHHOT000IIECTBA,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW HH(OpManuend O NEepelOBbIX JOCTHKEHHUIX U
OTKPBITUAX MHMPOBOM M OTEUYECTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTU B HAyUYHBIX
3HaHMX 00 YCTpPOMCTBE MUpPA U OOILECTBA;

2) TpakIaHCKOT0 BOCTIMTAHMS

MPEACTABICHUS] O COLMAJIbHBIX HOPMAax M NpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUM B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-
UCCIIEIOBATENIbCKOM, TBOPYECKOW M JAPYrMX BHUJAX JCSATEIBHOCTH, TOTOBHOCTHK
Pa3HOO00Opa3HOW COBMECTHOM JEATEILHOCTH MTPH BBHITIOJTHEHUH YY€OHBIX, TO3HABATEIBLHBIX
3a/1a4, BBIMIOJIHEHUHM XHUMHUYECKHX OSKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB,
CTpeMJICHHUS K B3aMMOMOHUMAHMIO M B3aUMOIIOMOIIM B TIPOIECCE ATON y4YeOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE M MTOCTYIKHA CBOMX TOBAPHUILIEH C
MO3UIIMM HPABCTBEHHBIX U TMPABOBBIX HOPM C Y4YE€TOM OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYCCKHE TPEJACTaBICHHS O BEHICCTBE W  XHMHUYCCKOW  pEaKIlvy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABJISIOIINAE OCHOBY
JUIA TIOHMMAaHUSl CYIHOCTH HAy4YHOH KapTHHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AMMOCBA3SIX YEIIOBEKa C MPUPOIHOM CpPeIoi, O
POJIM XUMHH B TIO3HAHUHU 3THUX 3aKOHOMEPHOCTEIH;

MO3HABATE/IbHbIE MOTHBBI, HAIllPaBJICHHBIC HA MOJYYCHHE HOBBIX 3HAHHWU MO XHMHUH,
HEOOXOMUMBIE [T OOBSICHEHHUS HAOII0IaeMBIX IIPOIIECCOB U SBJICHHMI, TO3HABATEIBHOM,
UH(POPMAIIMOHHON M YMTATEILCKOM KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIILHOM



paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOU, JOCTYIHBIMU TEXHHYECKUMU
cpencTBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOyUYEHHUIO U TO3HAHUIO, JTIOOO03HATENHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00Opa30BaHUI0, TPOEKTHOM M HCCIENOBATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTHU U YPOBHS 0OyUYEHUS B AaJIbHEHUIIIEM;

4) ¢popmupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 30POBbIO,
YCTaHOBKM Ha 3/10pOBbIil 00pa3 )KM3HU, OCO3HAHUE MOCIIEICTBUN U HENPUATUE BPEIHBIX
OpUBBIYEK (YyHNOTPEOJICHHS]  aJIKOTOJi, HApPKOTHUKOB, KypEHHs), HEOOXOAMMOCTU
coOirofeHNs MpaBUJl OE30MACHOCTH IMPH OOpaIlleHHH C XUMUYECKMMH BEILECTBAMU B
OBITY U pEaJIbHOW KU3HH;

5) Tpy0BOro BoCIMTAHUS :

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil U TpyAa pa3IMyHOro pojia, yBaKEHUE
K TPYZly ¥ pe3yJbTaTaM TPYJOBOU NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHUS
NPEIMETHBIX 3HAHWM O XMMHUH, OCO3HAHHBIA BHIOOP HMHIWBUIYATbHOU TpPACKTOPUHU
POJOJKEHUS 00pa30BaHus C YUYETOM JIMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XMMUH,
OOLIECTBEHHBIX  HMHTEPECOB M  MOTPEOHOCTEH, YyCHNEIIHOW MNpodeccHOHANbHON
NESATEIbHOCTH W PAa3BUTUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aJalTHPOBATHCA B
po(ecCUOHANIBHOM Cpefie;

6) IK0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU LIEEeCO00pa3HOE OTHOLIEHWE K MPUPOJAE KaK MCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYUIECTBOBaHHUS, MOHUMAHHE LEHHOCTH 3J0pPOBOr0 M 0O€30MacHOro
oOpaza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NCUXUYECKOMY 3/10pOBbIO, OCO3HaHHE IIEHHOCTH COOJIO/ICHUs MpaBui 0e30MacHOTo
NOBEAECHUS NTPU padOTe ¢ BEUIECTBAMH, a TAK)XKE B CUTYalUSAX, YTPOKAIOIIUX 3I0POBbIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHMS, TOJydyaeMble TMpU  H3YYEHUM  XHUMUH, I
peLIeHus 3a/1a4, CBA3aHHBIX C OKPYKAKOMIEH IPUPOJHON CPEOH, U1 MOBBIILICHHS YPOBHS
AKOJIOTUYECKOH KYJIbTYPhl, OCO3HAHUS I100aTBHOTO XapaKkTepa IKOJIOTHYECKUX MPpooIemM
U TYTeHd HX pEIIEHUs IOCPEICTBOM METOJOB XUMHH, 3KOJOIMYECKOTO MBILIUICHMS,
YMEHUSI PYKOBOJCTBOBAaTHCA UM B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMATILHON
IIPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pe3ybTaToOB BBIJICIISIIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUST OOIICHAYYHBIC TOHSTHS (3aKOH, TEOpHWS, MPUHIIUII,
runoresa, GakT, cucTeMa, Mpolecc, SKCIEPUMEHT U JPYTroe.), KOTOPhIE UCTIOIB3YIOTCSIB
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MpEeJAMETax M TMO3BOJISIOT HA OCHOBE 3HAHUW W3 ITHUX
npeaMeToB (OpMUPOBATH TMPEACTABICHUE O IIEJIOCTHOM HAyYHOM KapTWHE MHpa,u
YHUBEpCAJIbHbIC YUeOHbIE IeUCTBUS (TT03HABATEIbHbIE, KOMMYHHUKATUBHbIE,



PErYJISTUBHBIE), KOTOPBIE 00ecneurnBaoT (dopmupoBanue TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHO! €SI TEbHOCTH.

Ilo3HaBaTesbHbIC YHUBEPCAJbHbIC Y4eOHbIC ACCTBUS

ba3oBble JJornuyeckue 1eMcTBUsS:

YMEHUS HCIOJIb30BaTh NPUEMBI JOTHYECKOTO MBIIUIEHUS TMPU OCBOCHUH 3HAHUM:
pacKphIBaTh CMBIC XUMHYECKUX TOHSATUM (BBIACISATH WX XapaKTEpHbIC NPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JPYTMMH TOHSTHSMH), HCIIOJIb30BaTh TOHSATHS JJIS
O0OBSCHEHHsI OTIEIBHBIX (DAaKTOB W SIBJICHHUH, BRIOUpPATh OCHOBAHUS W KPHUTEPUU IS
KJIacCupUKAIMY XUMHUUYECKHUX BEIIECTB M XUMHYECKMX peakIui, ycTaHaBIMBaTh
MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKAY OOBEKTAMU HU3YUYEHHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHus (MHAYKTUBHBIC, JEIYKTHBHBIC, II0 aHAJOTHH), JeJIaTh BBIBOABI H
3aKJII0YCHUS,

YMEHHE NPUMEHATH B MPOIECCe MO3HAHUS MOHATHUS (IPEIMETHBIC U METANpPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIOJb3yeMble B XHUMHHU, IPEOOpPa30BHIBATH
IIUPOKO MTPUMEHSIEMBIE B XMMUHU MO/IENIbHBIC MPE/ICTABICHUS — XUMHUUECKUN 3HAK (CUMBOJI
AJIEMEHTAa), XUMHUYecKasi (opMysia U ypaBHEHUE XUMUYECKOWPEaKIMU — MPU PELICHUU
y4eOHO-TT03HABATENIBHBIX 33724, C YYETOM 3THX MOJICIIBHBIX MPEICTABICHUN BBISBIISATH
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKU HU3YYA€MbIX OOBEKTOB — XUMHUYECKHX
BCIIECTB M XHWMHYECKUX PEAKIHM, BBISBIATH OOIIHE 3aKOHOMEPHOCTHU, MPUIMHHO-
CJIEICTBEHHBIE CBSA3U U IPOTUBOPEUHS B U3yUaEMBbIX IIPOLECCaX U SIBIICHUSAX.

ba3oBble uccienoBare/bLCKue AeMCTBUS.

YMEHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaKXK€ B KA4eCTBE OCHOBBI I (POPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKJICHUU;

NPUOOPETEHUE OMBITA MO IUIAHUPOBAHHUIO, OPTaHU3AIMH W IPOBEICHUIO YUCHUUYSCKHX
SKCIEPUMEHTOB, YMEHHE HaOMIOJaTh 3a XOJOM  MpoIlecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €0 PE3yJIbTaT, (POPMYyIHpPOBaTH 0OOOIIICHHUS M BBIBOIBI 10 pe3yJIbTaTaM
MPOBEAEHHOTO ONBITA, HCCIICAOBAHUS, COCTABIIATH OTUET O MPOJICTaHHON padoTe.

Pa6ora ¢ unpopmanueii:

yMEHHUE BIOUpATh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIXBUIOB
u GopMm mpeacTaBiIeHUS, MOJYyYaEMYyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyYHO- MOMYJspHas
JUTEpaTypa XUMUYECKOTO COJEp)KaHMsI, CIPaBOYHBIE MOCOOUs, pecypchl MHTepHeTa),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHSTh Pa3JIMUYHbIE METOIbI U 3aIIPOCHI IIPU TOMCKE U 0TOOpE MHPOPMAITUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BHITTOJTHEHUS YU€OHBIX UTTO3HABATEIIHLHBIX
3aa4  ONpeNeNEHHOro THIA, NPUOOPETEHUE OmbiTa B O0JACTH MCIOJIb30BAHUS
WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJCHUE



KyJbTYypOi aKTUBHOTO MCMOJb30BaHUSI PA3IUYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSITEIHHO
BBEIOWPATh ONTHUMAIBHYIO (PopMy MpeACTaBICHUS HHPOPMAUA W WLTIOCTPUPOBATH
perraeMbie 3a/1a9u HECIOKHBIMH CXEMaMH, AUarpaMMaMHu, IpyTruMu hopMaMu rpaduKuu
UX KOMOWHAITUSIMH;

YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B IpoIlecce YUeOHOH M HCCIIeIOBATEIbCKON
NEATEIbBHOCTH WH(OpPMALMIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SMCTBA W
TPAHCIIOPTa HA COCTOSIHUE OKPY KAIOIEel MPUPOTHOM CPEbl.

KoMMyHUKATHBHBIE YHUBepPCAJbHbIE YUyeOHbIE JeiCTBUSA:

yMEHHUE 3aJaBaTh BONPOCHl (B XojA€ auanora v (WiM) JUCKYCCHUH) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (hOPMYJIUPOBATh CBOU MPEAJIOKEHHUSI OTHOCUTEIIHHO BBIMOJIHEHUS
MPEJIOKEHHON 3a/1a4u;

NpUOOPETCHUE  OMbITa MPE3CHTAIIMM  PE3YJbTAaTOB  BBIOJHCHHS  XHUMHYECKOTO
AKCTIepUMEHTa (JIabOpaTOPHOrO OIMbITa, JA0OPATOPHON pabOThl MO HCCIEIOBAHUIO
CBOMCTB BEIIIECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM €O  CBEpPCTHUKAMU  IIO3HABATEIILHOM |
UCCIIEIOBATENLCKON JCSITENPHOCTH TPU PEIICHWH BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE
y4éTa OO0IIMX MHTEPECOB U COTJIACOBaHUS MO3ULIMKM (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMBD), KOOPAUHAIUS COBMECTHBIX JCHCTBUM, ONIPEICIICHUE KPUTEPUEB 110
OIICHKE KaueCTBa BBIITOJIHEHHON pabOThI U JIpyTHUe);

PeryasitTuBHble yHUBepCaJbHbIe YueOHbIC ACHCTBHS:

YMEHHUE CAMOCTOSTEIBHO ONPENEIATh LEIN ACITENBHOCTH, INIAHUPOBATH,0CYILIECTBIIATS,
KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO €ITEILHOCTD, BBIOUPATH
HamOoJsiee H(P¢GEeKTHUBHBIE CIOCOOBI pelieHUs Y4YeOHBIX M TO3HABATENbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATHIPEAIOKEHHBIA aJTOPUTM JIE€MCTBUI
IIPY BBIMOJTHEHUH 3aJJaHUH C YU4ETOM TOJTyUYEeHUs] HOBBIX 3HAaHUN 00 M3yd4aeMbIX O0BEKTax
— BEIIECTBAX W pEaKIUAX, OLEHHUBaTh COOTBETCTBUE IIOJYYEHHOI'O pe3yJibTaTa
3asiBJICHHOMU 1I€JIM, YMEHUE MCIIOJIb30BaTh U AHAIU3UPOBATh KOHTEKCTHI, IPE1JIaracMble B
YCIIOBUM 3a/IaHUU.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€NbHOIO COACpPKaHUSA,
YCTaHOBJICHHOTO JTaHHOW (enepanbHoil paboyelt mporpaMMoOi, BBIJICTSIOT: OCBOEHHBIE
00y4JarImUMHUCs HAyYHBIC 3HAHUS, YMEHHUSI U CHOCOOBI NEHCTBUH, crielupuIecKue ams
npeaMETHON 00J1aCTH « XUMHUS, BUJIBI JE€ATEILHOCTH M0 MOJYyUYEHUIO HOBOT'O 3HAHMSI, €T0
WHTEpIIpEeTaluy, NMpeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xoniy oOyuenus B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JTOJDKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCA YMEHU:



pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATUN: aTOM, MOJEKYJId, XUMUYECKUN
AJIEMEHT, MTPOCTOE BEUIECTBO, CI0KHOE BEUIECTBO, CMECh (OAHOPOIHAS U HEOAHOPOIHAS ),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAas U MOJIEKYJIIpPHAsl Macca,KOJUYECTBO BEILIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBas JOJs XUMHUYECKOIO 3JIEMEHTa B COEIWHEHHUH,
MOJISIpHBIN 00BbEM, OKCHJT, KUCII0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATETLHOCTD, CTENIEHb
OKHUCJICHHUS, XMMHUYECKasi peakius, KIacCU(pUKAIUs pEeaKluil: peaklud COCTUHEHHUS,
pPEaKIH Pas3oKEHUs], peaklUy 3aMeIIeHNs, PEaKIIMH 00OMEeHa, IK30- U SHAOTEPMUUYECKUE
peakiuu, TerIoBoi 3 PeKT peakuuu, apo aToMma, dJICKTPOHHBIA CJI0W aToMa, aTOMHas
opOuTanp, paanyc aromMa, XUMHYECKas CBs3b, MOJIApHAS M HEMOJISIpHas KOBaJICHTHAs
CBSI3b, WOHHAs CBSI3b, HMOH, KaTUOH, AaHWOH, pPAacTBOpP, MAaccoBas [IOJS BELIECTBA
(IpolieHTHAs! KOHIIEHTPAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATUA W NPUMEHATHh 3TU
HOHATHUS IIPU ONMCAHUU BEIIECTB M UX MPEBPALLCHUN;

UCIT0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs ()OPMYJI BEIIECTB U YpaBHEHUI
XAMHUYECKUX PEaKIUK;

ONpEAEATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTECMEHb
OKHUCJICHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJIEKHOCTh BEIIECTBK
Omnpenen€éHHOMY KJIacCy COEIMHEHMM 1o (opMmyliaM, BHJA XUMHUYECKOM CBSI3U
(KOoBaJICHTHas! 1 MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSIX;

packpeiBath cmbich Ilepuogmueckoro 3akona J[.M. MenaeneeBa: AEMOHCTPUPOBATH
NOHMMAaHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosiokeHus: B llepuonnueckoil cHucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

ONMKCHIBATh W XapakTepuzoBaTh TabiuuyHyro ¢opmy Ileprognueckoit cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3IMyaTh MOHATHUS «IJIaBHAs MoAarpymnmna (A-rpymnma)» u
«mnobounas mnoxarpynmna (b-rpymma)», Mamsie W OOJbIIME TEPUONBI, COOTHOCHUTH
0003HaueHus, KOTopble UMeroTcs B Tabnuie «llepmonnueckas cucreMa XMMHYECKHX
anemeHtoB [[.MI. MeHneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3apsan sjapa, oOliee 4YHCIO 3JIEKTPOHOB U
pacrpeiesieHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMUUYECKHUE
peakuuu (MO YUCIy M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEILIECTB,IO TEIIOBOMY
dbdekry);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMUMHUYECKHE CBOWCTBAa BEIIECTB Pa3IMUHBIX
KJIACCOB,  MOATBEpXKJas  OMNMCAaHUE  MpUMEpaMU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHil;

POTHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBUCMMOCTH OT HX Kauye€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHUSI XUMUYECKUX PEBPALLECHNUN B PA3JIMYHBIX YCIOBUSAX;
BBIYKCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO Macchl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEeHTa Mo (opMyJie COEUHEHUSI, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOM pEaKIUH;



MPUMEHSITh OCHOBHBIE OIEpPAIMU MBICIUTEILHON NESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AlMIO, KIACCU(UKAIMIO, BBIIBICHHE MNPUYMHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsl WM3Y4YEHUs CBOMCTB BEIIECTB U XMUMHUYECKUX PEaKIIU,
€CTECTBEHHO-HAYUYHbIC METOJIbl MTO3HAHUsI — HAOJI0JACHUE, U3MEPEHNE, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peajbHbII U MBICIICHHBIN);

cleloBaTh MpaBWIaM [OJb30BaHUS XUMHUYECKOM TMOCYIOM U J1abopaTopHbIM
o0opy/sOBaHHEM, a TakXKe IMpaBWiIaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUUC
WHCTPYKIUSIMU 110 BBITIOJIHEHUIO J1a00pPaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHUIOU
coOMpaHuI0 Tra3000pa3HBIX BEIIECTB (BOJOpOAa M KUCIOpPOAa), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MaCCOBOU JIOJEN PAaCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XMUMHYECKHUE DKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHUCIIOT C TTOMOIIIbIO HHAUKATOPOB (JIakmyc, (heHoadTanenH, METUIIOPAHK U IPYTHE).

K koHity oOyuenus B 9 kjacce mpeaMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxaTh C(OOPMUPOBAHHOCThH Y O0YUAIOIIUXCSA YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHUH: XUMHYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BaJEHTHOCTb,
IIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, XMUMHYECKas pPEeaklUus, XUMUYECKas
CBA3b, TEIJIOBON 3((EKT peakiuu, MoJib, MOJSPHBI 00BEM, pPAcCTBOp, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, DJIEKTPOJMTUYECKAsT JIUCCOLMAIMs, pEaKkUHM HWOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBeEcHE, OOpaTHUMble M HEOOpaTHUMbIE pPEAKIHH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUEH
BOCCTaHOBJICHUE, AJTIOTPONUS, aMPOTEPHOCTb, XUMUUECKas CBSA3b (KOBaJICHTHAs!, MOHHAS,
MeTaJlJIMYecKasi), KpUcTalInyeckasi pemeérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTh
XUMHAYECKOMN peaklvy, NpelesbHO JonyctuMas konuentpanus [1/IK Bemectsa;
WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKHX IOHATUH W INPUMEHATHITU
NOHATHUS IIPU ONMCAHUU BEIIECTB M UX MPEBPAILLECHUN;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsl COCTaBJIeHUs ()OpPMYJI BEIIECTB U YpaBHEHUN
XMMHUYECKUX PEaKIUK;

ONpEeNesaTh BAJEHTHOCTh W  CTENEHb  OKUCIEHUS  XUMHUYECKHX  DJIEMEHTOBB
COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, IPUHAJUIEKHOCTD BEIIECTB K ONPEAEIEHHOMYKIIACCY
coequHeHU 1o ¢opMyiaM, BHUJA XUMHUYECKOM CBA3M (KOBaJIEHTHas, WOHHas,
MeTayInyecKasi) B HEOPraHMYEeCKUX COEIMHEHUSX, 3aps]l MOHA M0 XUuMUYecKon popmyiie,
XapakTep cpeapl B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX COEOUHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cmbici [lepuoanueckoro 3akona .M. MenaeneeBa u 1eMOHCTPUPOBAThH €TI0
NOHMMaHHE: OIUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoguueckoit
CHUCTEMbl XMMHUYECKHMX OJJIEMEHTOB: pas3inyaTh MOHATHUS «rJlaBHas mnoarpynmna (A-
rpynna)» u «mnodounas noarpynmna (b-rpynma)», Mansie U OoJblIne



NEPUOAbI, COOTHOCUTh 00O03HAYEHHs, KOTOPbIE MMEIOTCS B MEPUOIUYECKON Tabmiuie,c
YHUCJIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sizipa, o0llee Yuciao JIEKTPOHOB U paclpeliesIeHUE UX MO AJIEKTPOHHBIM CIOSM),
OO0BSACHATH 00IIIKE 32aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U UX COCTUHEHUITB
npeesiax MalibIX EPUOI0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHS KX aTOMOB;
KJIACCU(PUITUPOBATH XUMHUYECKHE  DJEMEHTBl, HEOPraHWYeCKHEe  BEIleCTBa,
XUMHYECKHE peakluu (M0 YUCIYy M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB,IO
Term0BoMY 3G (HEKTy, M0 U3BMEHEHHIO CTETICHEN OKUCICHN XUMUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;
COCTaBJISITh YPABHEHUS DJIEKTPOJMTUYECKOU JUCCOLMALUUA KUCIOT, IIENIOYe U COJIeH,
MOJIHBIE M COKpAIEHHBIE YPAaBHEHUsI PEaKIMil MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIHid,
MOJITBEPKJAIOIINX CYIIIECTBOBAHNE T€HETUUECKON CBSI3M MEXK/Y BEIIECTBAMU PATTUYHBIX
KJIACCOB;
pPacKpbIBaTh CYITHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIMA MOCPEACTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajaHca ITUX PeaKInid;
IPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHMS, BO3MOMXHOCTHU
MPOTEKaHUSI XUMUYECKUX MPEBPAICHUI B Pa3IMUHbBIX YCIOBUSX;
BBIUUCIIATh OTHOCUTENIBHYIO MOJEKYJSPHYIO M MOJIAPHYIO MAaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (OpMyJie COEIMHEHUSI, MaCCOBYIO JIOJIIO BEILLECTBA B
pacTBope, MPOBOJAUTH PACUETHI IO YPAaBHEHUIO XUMUYECKON PEaKInu;
coOnmo/laTh TpaBWJIa  TOJIB30BAHUS XMMHYECKOM TOCYIO0M u  J1abopaTopHBIM
o0opyoBaHMEM, a TaKkXe IMpaBuja OOpallleHHus C BEHIECTBAMU B COOTBETCTBUHUC
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYyYCHUIOH
coOupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ras3a);
MIPOBOJNUTH PEAKIUH, MOATBEPKAAIOIINE KaYeCTBEHHBIH COCTAB PA3JIMUYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOpHA-, OpomMua-, uMoaua-, KapOoHat-, docdar-,
CWJIMKAT-, CyIb(aT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI N3yUYE€HHBIXMETAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKHUX BEIIIECTB;
MPUMEHSTH OCHOBHBIC OTNEpPAlUd MBICIUTEIHHOU JACSITEIBHOCTH — aHAIW3 M CUHTE3,
cpaBHEHHE, 0000IIIeHIE, CHCTEMATH3AIUIO, BBISIBIICHUE TPHUYNHHO-CIICICTBEHHBIX CBS3CH
— JUISL U3y4YEHUS CBOMCTB BEIIECTB M XHUMHYECKUX PEAKIUH, €CTECTBEHHO- HAy4YHbBIC
METO/IbI TO3HAHUS — HAOI0ICHHE, U3MEPEHHE, MOJISTTHPOBAHIE, YIKCIIEPUMEHT(PEaTbHbIHI
Y MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

depepanbHana paboyas nporpamma | Xumus. 8—9 Knaccbl (6asosbii

8 KJIACC
HaumenoBanue

No KonnuecTBo (OCHOBHBIE BU/BI IEATEILHOCTH
pa3/iesioB U TEM Conepxanue 00yueHus

/11 HacoB oOy4Jaronmxcs

y4eOHOro npeameTa

Paznen 1. HepBOHa‘{aJIBHI)Ie XUMHUYECCKHEC ITOHATHUSA

1.1

XUMUS — BayKHas
00J1aCTh
C€CTECTBO3HAHUS U
MPAKTUYECKOU
NEeATCILHOCTH
YeJI0BeKa

5

[IpeameT xumuu. Posib XuMuH B )KU3HU
YyesioBeka. XUMUS B CUCTEME HayK.

Tena u BemecTBa. U3nUecKUe CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSIHUE
BemecTB. [loHsTHE O METOaX ITO3HAHUSB
XUMHH. YNCTEIE BEIIECTBA U CMECH.
CriocoObI pa3ieIeHUs] CMECEH.
Xumuueckuil IKCnepumenm:
/[emoncmpayuu.

3HAaKOMCTBO C XUMHYECKOUW MOCY10M,

C MpaBUIaMu pabOTHI B TJa00OpaTOPUU U
[pueMaMu o0palieHus ¢ 1a0opaTOPHBIM
000pyTOBaHUEM.

dusndeckue cBoMcTBa 00pa3IoB
HEOPTaHMYECKUX BEILIECTB — METAJJIOB

1 HEMETaJJIOB.

CniocoOnI pasjieneHust cMecei
(bunpTpOBaHKE, BHIIAPHBAHNUE,
MTACTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBIC] U3y4a€MbIX TTOHATHH.
PackpbIBaTh pOJIb XUMHUH B IPUPOJIE U
PKU3HU YEJIOBEKA, €€ CBS3b C APYTUMU
HayKamHu.

Paz3anuaTh uncThIC BENECTBA U CMECH,
OJTHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
Paznuyath pu3UYECKre U XUMUUYECKUE
SIBJICHMSI.

CrneoBaTh aropuTMaM KUCIOIb30BaAHUS
AKCTIIEPUMEHTAIIbHBIX METO0B —
HaOJTI0/ICHUS U DKCIIEPUMEHTA.
HaOronaTh ¥ ONMMCHIBATE OOBEKTHI

MpY MPOBEIACHUM JEMOHCTPAIUI U
1abOPATOPHBIX OMBITOB IO U3YUYEHUIO
(bU3nYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3IeJICHUs] CMECEU BEIIECTB.
[TpoBOAUTE XUMUYECKHAMN SKCTIEPUMEHT
MpU pa3felieHuu cMecel (Ha mpumepe

OUYMCTKH MOBAPEHHOM COJIN) B XOJ€
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depepanbHana paboyas nporpamma | Xumus. 8—9 Knaccbl (6asosbii

Vlabopamopnvle onvimul: 3yueHue

1 ONMKMCAHNE (PU3NYECKUXCBOWCTB
00pa3I0B HEOPTraHUYECKUXBEIIECTB.
3yueHue cnocoO0B pa3esieHus CMecei
(C MOMOIIIbIO MarHUTA).

[ Ipakmuyueckue pabomuwi:

No 1. ITpaBuna paboThl B 1a0OpaTOpUU U
NpUEMBI 00OpalleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

No 2. Paznenenue cmeceit (Ha mpuMepe
OYKUCTKHU MMOBAPEHHOU COJIN)

MpakTHUeCKOoN paboThl Ne 2.

CrnenoBath NpaBujIaM MOIb30BaHUS
XUMUYECKOU MOCYA0H U 1a00paTOPHBIM
000pyI0OBaHUEM, a TAKKE MPaBUIIaM
oOpaIieHus ¢ XUMUYECKUMHU BEUIECTBAMU
B COOTBETCTBUU C MHCTPYKIHEN

[P BBITIOJIHEHUH MPAKTUYECKOU

paboThr Ne 1.

BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha WH(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MATEPHAIIOB, FPAMOTHO
MCII0JIb30BaTh U3yUYECHHBIN OHATUNHBIN
arnmapar Kypca XuMuu

1.2.

Bemiectsa wun
XUMUYECKUE
peakiu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKHE
nieMeHThl. CHMBOJIBI XUMHAYECKUX
pieMeHTOB. [IpocThie U ClnokHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHUE.

Xumudaeckas popmyina. BareHTHOCTD
ATOMOB XMMUYECKHUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCUTENBHAS. aTOMHAsI Macca.
OTHOCHTENIbHAS MOJIEKYJISIPHAs Macca.
MaccoBast 105151 XUMUYECKOTO 3JIEMEHTaB
COCITMHEHUU.

Onpenensatb NPU3HAKK XUMHYECKUX
peaKkinii, yCIOBUS UX TPOTEKAHUSI.
OOBIACHATH CYIIHOCTh (PU3UYECKUX U
XUMUYECKUX SIBJICHUM C TOUKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.
KnaccugpunupoBaTh XUMUYECKHE
peakuuH (110 YHUCIy U COCTaBy
pearupyronmx 1 o0pa3yronmxcs
BEILIECTB).

CocTaBnsaTh HopMyJibl OMHAPHBIX
BEILECTB 10 BAJICHTHOCTH U ONPEIENATh
BaJICHTHOCTb 110 (JOpMyJIaM BEIIECTB.
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KonmuectBo BemecTBa. Moib. Monsipaas
Macca. B3auMocCBsI3b KOIMUECTBA, MAaCChl
M YUCJia CTPYKTYPHBIX €AMHUIL BEIIECTRA.
Pacuétel 110 hopmMysIaM XUMHUYECKUX
COEeIMHEHUN.

Du3N4eCKUe U XUMHUYECKHUE SIBIICHUS.
Xumuyeckas peakius u €€ Mmpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHE YPABHCHUSI.
Kiaccudukanusi XuMU4eCKUX peakinit
(coemuHeHus, pa3IOKEHUS, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
/[emoncmpayuu:

dusndeckue cBOMCTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U
HEMETAJLIOB.

OOpasipl BEMIECTB KOJIMYECTBOM 1 MOJIb.
dusnueckue sBJICHUS (IIJIABJICHHE BOCKA,
TasHUE JIbJa, pACTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XumMuyeckue siBjaeHus (rOpeHrne CBeYH,
MPOKaJMBAHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU MeJia

C COJIIHOW KMCJIOTOM).

Hab6nronenune npru3HaKoB MPOTEKAHUS

PaccTaBisaTh KO3 HULIHEHTHI

B YPAaBHEHUSAX XUMHUECKHUX PEAKIUH.
Habmo1aTh 1 OMUCHIBATE OOBEKTHI

[IpU [IPOBEJICHUU IEMOHCTpPALUI U
11a00PAaTOPHBIX OIIBITOB.

[TpoBoAUTH BBIYMCIIEHUS 11O (POPMYJIaM
XUMHUYECKUX COCTMHEHUN U ypaBHEHUSIM
XUMHUYECKUX PEaKIIUM.

[IprMeHSITh €eCTECTBEHHO- HAyUHBIE
METO/IbI TO3HAHUS (B TOM UHUCIIE
Ha0JII0/ICHUE, MOJICIIMPOBAHNE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENIBHOM 1€ TENbHOCTH
(cpaBHEHHE, KITaCCHU(PUKALINS)
BricTpanBath pa3BEpHYThIE MMCHbMEHHBIE
M YCTHBIE OTBETHI C OIIOPOM

Ha UHpOpMAIUIO U3 yUeOHUKA U
CIPaBOYHBIX MaTEPHATIOB, IPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
anmnapar Kypca XUMHU
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XUMUYECKUX peakiui (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCIJIOTHI C XJIOPUAOM Oapusi, MOTyYeHUE
1 pazioxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJICHCTBUE

pkenesa ¢ pactBopom coiu meau (I1).
OIBITHI, WLTIOCTPUPYIOIINE 3aKOH
COXPAaHEHUSI MaCCHl.

VlabopamopHtble onvimbi:

Co3nanue Moene MoJIeKya
(IIapOCTEPKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.

Ha0monenue ¢puzndeckux (MjaBjieHUE
BOCKA, TAsTHUE JIb/1a) 1 XUMUYIECKUX
(ropeHue cBeur, NPOKATMBAHUE METHOM
MPOBOJIOKM) SIBJICHUHU.

Habnronenue u onvcaHue Npu3HAKOB
MPOTEKAHUS XUMHUECKUX PeaKIni
pa3HBIX THIIOB.

Bviuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacCChI
BEIIECTB, MOJIIPHOM MacChl, MAacChl
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO AJIEMEHTa
o (opmyIie coenMHEeHNUST;
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10 YPaBHCHUAM XUMHYCCKHUX peaKHHﬁI
KOJIMYCCTBA, MaCChl BECIIICCTBA

MO NU3BCCTHOMY KOJIMYCCTBY, MAaCCC
p€arcHTOB NI IIPOAYKTOB PCAKIIUU

Htoro no pazaeny

20

Pa3znen 2. BaskHelilne npeacTaBuTe M HEOPraHUYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.
[lousatue 00
OKCHIaX

6

Bo3nyx — cmech razos. CocTas Bo3ayXxa.
Kucnopoa — 3meMEHT U MpocToe
BelecTBo. Haxoxaenue kuciopoaa

B IpUPOAC, PUNUECKHUE U XUMUUECKUE
cBOMCTBa (peakiuu roperusi). OKCHUIbL.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIyYSHHS KUCTIOPO/ia B JIa0OpaTOPUH U
MpOMBIIIEHHOCTH. KpyroBopor
Kucjaopoa B mpupojae. O30H —
QIUTOTpOITHAS MOAUUKAIIHS KUCTIOPO/Ia.
TernoBoi A3 HEeKT XUMUYIECKON peaKilni,
TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30-

1 DHAOTEPMHUUECKHE peakinu. TOIIuBO:
YToJib U METaH. 3arpsi3HEHNE BO3AyXa,
YCUJIEHHE MapHUKOBOTO 3 dekTa,
pa3pyllieHre 030HOBOTO CIIOSI.
Xumuueckui IKCnepumenm:
/[emoncmpayuu.:

KauecTBeHHOE ompeiesieHue CoepKaHms
KHCJIOPOJa B BO3/TyX€

[Tomydyenue, cobnpanue, pacro3HaBaHUE

cronp30BaTh XUMUYECKYIO CUMBOIIUKY
TUTST COCTaBJICHUS (DOPMYIT BEILIECTB,
MOJICKYJIIPHBIX YPaBHCHHH XUMUICCKUX
PEAKLHI C y4aCTUEM KHCIOPO/Ia.
XapakTepu3oBaTh (OMKUCHIBATH) COCTAB
BO3/IyXa, GU3NUYECKUE U XUMUUECKUE
CBOMCTBA KHCIOPO/1a, CIOCOOBI €T0
MOJIyYeHUS], TPUMEHEHUE U 3HAYCHHUE B
MPUPOJIE U )KU3HU YETIOBEKa.
CpaBHUBaTh pEaKIMKU TOPEHUS U
MEJIECHHOTO OKUCIICHHUS.

OOBACHATD CYIIHOCTh 3KOJOTHYECKHX
Mpo0JeM, CBSI3AHHBIX C 3arps3HEHUEM
BO3TyXa.

CrnenoBaTh mpaBmiiaM 0€3011acHOMN
paboThI B JTaOOPATOPHUH TTPH
MCITOJIb30BAHUU XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE MpaBUIaM
oOpallleHUsl ¢ TOPIOYMMU BEIIECTBaAMU.
[1arrpoBaTh U OCYIIECTBISATH HA
MPaKTUKE XUMUYECKHUE IKCTIEPUMEHTHI,
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Y U3YyYEHHE CBOMCTB KHUCIOPOJA.
HaOmnronenre B3auMo/IeiCTBUS BEILIECTBC
KUCJIOPOJOM U YCIIOBUS

BO3HUKHOBEHUS U MPEKPAIECHUS TOPCHUS
(mosxapa).

Jlabopamopnblil onvim.

O3HakoMJIeHHE ¢ 00pa3IiaMi OKCHJIOB U
OIMCAHHUE UX CBOMCTB.

I Ipakxmuueckas paboma.

Ne 3. Tlonyuenue u cobupanue
KHCJIOpOAa, U3yYEHUE €TO CBOMCTB.
Bviuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOJa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKHUX PEaAKITUI

MPOBOJIUTH HAOJIIO/ICHHUS, A€JIaTh BHIBOIbI
MO pe3yJbTaTaM IKCIIEPUMEHTA

MpU MPOBEIACHUH J1A00PATOPHBIX OMBITOB
U TIPaKTHYECKOM paboTHI.

BbIUnCIIATh KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmynam.

'YyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE
W YCTHBIE OTBETHI C OIIOPOM

Ha WH(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€PUAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
anmnapar Kypca XUMHUH

2.2

Bonopox. [lonarueo
KHCJIOTaX U COJISX

Bonopoa — 31eMeHT 1 mpocToe
BelecTBo. Haxoxaenue Bogopoaa

B IIpupoJie, pusznueckue u XMMUIECKHE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonaydeHusd. Kucnortsl u comnmu.
MonspHbIi 006EM Ta30B. PacuéThl

10 XUMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKCnepumMenm:
/[emoncmpayuu:

[lonyuyenue, cobnpanue u

PackpbIBaTh CMBICI U3y4YaE€MbIX IIOHATUN
Y IPUMEHSITh 3TU MOHATHUS MPU ONMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLICHUMN.
XapakTepu3oBaTh (OMUCHIBATH)
(bU3UYEeCKUe U XUMUYECKHUE CBONCTBA
BOJI0OPO/Ia, CIIOCOOBI €ro MOJyueHus,
MPUMEHECHUE.

Cobupath pubdOp 1151 MOTYUEHUS
BOJIOPO/IA.

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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pacrio3HaBaHKUE BOJIOPO/IA.
B3anmoieiicTBUE BOJOPOJa C OKCUAOM
mveau (11).

Jlabopamopnblii onvim.
B3aumoieiicTBrE KMCIIOT C METaJJIaMHU.

I Ipakmuueckas paboma.

No 4, [Tonydenue u coOMpaHre BOJI0pO/Ia,
M3yYCHHE €TO CBOMCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIISCTBA raza

10 €r0 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA WU 00BEMY;

00BEMOB T'a30B I10 YPaBHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIIECHUI
ra3oB

TUTSE COCTaBJICHUS (DOPMYIT BEILIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMUICCKUX
[PEAKLHI C y4aCTUEM BOAOPO/IA.
BbIYUCIATH MOJISIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BeIlleCTBa, 00bEM rasa,
Maccy BellleCTBa;

[IpoBOIUTH pacy€Thl IO YpaBHEHUSIM
XUMUYECKUX PEaKIINii: KOJIMYeCTBa,
00BEMA, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMUYECTBY, 00BEMY, Macce pearcHTOB
WJTH TIPOAYKTOB PEAKITUH.

CnenoBarh npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPHUH MPU
MCITOJTb30BAHUN XUMHYCCKOU TTOCY/IBI U
000pyI0BaHUs, a TAKXKE MpaBUIaM
oOparieHusi ¢ TOPIOUYMMHU BEIIECTBAMU B
OBITY.

[[maHupoBaTh U OCYIIECTBIATH HA
MPaKTUKE XUMHUYECKHUE DKCTICPUMEHTHI,
MPOBOIUTH HAOJIOICHHUS, ICJIaTh BHIBOIBI
Mo pe3yJibTaTaM dKCIIepUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE

2.3

Bona. PacTtBopsi.
IloasTne
00 OCHOBaHUAX

duznueckue cBoiicTBa BoAbl. Boma kak
PACTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHUS.

PackppIBaTh CMBICIT U3y4Ya€MBbIX TTIOHATHU
Y IPUMEHATH 3T MOHATHUSA MPU ONMUCAHUU
CBOVCTB BEILECTB U UX ITPEBPALLECHUN.

XapakTepru3oBaTh PU3NUECKUE U

23




depepanbHana paboyas nporpamma | Xumus. 8—9 Knaccbl (6asosbii

PactBopbl. POk pacTBOPOB B IpUpOAE U
B 'KU3HU YesnoBeka. KpyroBopot Bojib
B IIPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BOoJ. OXpaHa U OYMCTKA PUPOAHBIX BOJ.
HacblleHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOpUMOCTH BEHIECTB

B BoZie. MaccoBast 101 BEIECTBAB
pacTBope.

Xumuueckuii IKCnepumMenm:
/[emoncmpayuu.

PacTBOpeHME BEIECTB C pa3IUYHON
PaCTBOPUMOCTBIO.

B3anmoieiicTBrE BOABI C METAIIIaMU
(HaTpUEM U KaJIbLIUEM).
MccnenoBanue pacTBOPOB KUCIIOT U
[IEJ0YEH C TOMOIIBIO UHIUKATOPOB.
Jlabopamopnble onvimvi
HccnenoBanme ocoOOEHHOCTEN
PACTBOPEHUSI BEUIECTB C PA3IMUYHON
PaCTBOPUMOCTBHIO.

[ IpuroroBiieHUE PaCTBOPOB

C ONPENCIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.

[ Ipakmuueckas paboma

Ne 5. [TpuroToBieHure pacTBOPOB

C ONPENCIEHHOW MAaCCOBOM JOJIEH
PACTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBL, €€ POJIb KaK
PACTBOPUTEIIS B IPUPOJHBIX IPOLIECCAX.
CocTaBisATh ypaBHEHUS! XUMHUYECKUX
PEaKui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTb HKOJIOTMYECKUX
Mpo0JsIeM, CBA3aHHBIX C 3arpsi3HEHUEM
[IPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKU BOJIbI
OT MpUMECEN, MEPBI IO OXPAHE BOJ

OT 3arpsiI3HEHUS.

[[naHupOoBaTh U OCYIIECTBIISTh

Ha IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJIUTH HAOJIIOICHHS],
nenaTh BBIBOJIBI 10 PE3YJIbTaTaM
HKCIIEPUMEHTA IIPU POBEACHUN
1abOpPaTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBaTh nmpaBmiiaM 0€30M1acHOMN
paboThI B 1a0OPATOPUM NPU
MCITOJIb30BAaHUM XUMHUYECKOW NTOCYIbI U
000pyI0BaHUS.

[IpoBOIUTH BEIYKMCIICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBasi 107151 BEIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIMIO U3 yueOHUKA U
CIIPAaBOYHBIX MaT€pUaIIOB, TPAMOTHO
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Boiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JT0JIs1 BEILIECTBA B pACTBOPE»

MCII0JIb30BaTh U3YYCHHBIN ITOHATUNHBIN
armapar Kypca XuMuu

2.4

(OCHOBHBIE KJIACCHI
HEOPTaHUICCKUX
COEeIMHEHUN

11

Knaccudukaiys HeOpraHmueckux
coenuHeHnid. Okcunpl. Knaccugukanms
OKCHUJIOB: cojieo0pa3yronire (OCHOBHbIE,
KHCIIOTHBIE, aM(POTEpHBIE) U
HecosieoOpasyromue. Homenknarypa
okcuaoB. OU3nyeckue 1 XUMUYECKUE
CBOMCTBA OKCUIOB. [loyuenue okcuaos.

IEJI0YM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknartypa ocHoBanuil. uznueckue
M XMMUYECKUE CBOMCTBA OCHOBAHMIA.
[TosrydeHre OCHOBaHUU.

Kucnotsl. Kiaccudukaius KUciaor.
Homenknartypa kucnor. @usnyeckue u
XUMHUYECKHE CBONMCTBA KUCJIOT. Psan
akTuBHOCTH MeTasuioB H.H. bekeroa.
[lomy4yeHne KucIor.

Conu. HomeHkiatypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lomyuenue conen.
['eHeTHUECKas CBSA3b MEKY KllacCaMHU
HEOPraHUYECKUX COCIUHEHUI.
Xumuueckuii IKCnepumenm:
/[emoncmpayuu:

OcuHoBanusi. Knaccudukaiuss ocHoOBaHUM:

KnaccuduimpoBaTs n3ydyaeMble
BEIIIECTBA 110 COCTABY U CBOMCTBaM.
CocTaBnsaTh (OPMYJITbI OKCHIOB, KUCTIOT,
OCHOBaAHUM, COJICH U HA3bIBAaTh UX

110 MEXTyHApOIHON HOMEHKJIAType.
[Iporao3upoBaTh CBOMCTBA BEIIESCTB

Ha OCHOBE OOIMX XMMHUYCCKHUX CBONCTB
M3YUYCHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHU OTHOCSTCS.

CocCTaBIsATh MOJICKYJISIPHBIC YPaBHEHUS
pEaKui, WUTFOCTPUPYIOLIUX
XIMHUYCCKHE CBOMCTBA M CIIOCOOBI
MOTYyUYEHHUsI BEUIECTB U3yUEHHBIX
KJIACCOB/TPYIII, & TAKXKe
MOATBEPKIAOIIUX TeHETUUYECKYIO
B3aMMOCBSI3b MEXY HUMH.
[Ipon3BOANTH BHIYUCIICHUS

M0 YPaBHEHUSM XUMHUYECKUX PEAKITUH.
[ImaHupoBaTh U OCYILIECTBIISITH

Ha ITPaKTHUKE XUMHUCCKHE
PKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
nenaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCTIEPUMEHTA ITPHU MPOBEICHUN
1abOPATOPHBIX OMBITOB M MPAKTUUYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

ONBITHI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHbvle onvimbi

OnpeneneHue pacTBOPOB KUCIOT U
1EJI0YEN C TOMOLIBIO UHAUKATOPOB.
M3ydyeHne B3auMOAEHCTBUS KACIIOT

C METaJUIAMU, PEAKIUI HEUTpATIU3alUH.
B3anmopaencTBre pacTBopa CEpHOU
KUCIIOTHI ¢ okcuaom menu (II).
[Tomy4yeHre HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHEHME OTHOTO METAIUIA IPYTUM
Y3 pacTBOpa COJIU.

I Ipakxmuueckas paboma

No 6. PenieHue skcriepuMEHTaIbHBIX
3a7a4 1o TeMe «BaKHEeWIne KIIacChl
HEOPTaHUYECKUX COEAUHEHUI.
Buiuucnenusi:

[0 YPAaBHEHUSIM XUMUYECKOW PEeaKINU:
KOJIMYECTBa BEIIECTBa, 00bEMA, MaCCh
[0 U3BECTHOMY KOJMYECTBY BELIECTBA,
00BbEMY, Macce peareHTOB Win
MPOJTYKTOB PEAKIIUU

paborT.

CrnenoBaTh npaBuiiaM 0€30MMacHON
pPaboTHI B TaOOpaTopuu

[P UCTIOIB30BAHUN XUMUYECKOM
MOCY/Abl U 000PYAOBaHUS.
BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
M YCTHBIE OTBETHI C OIIOPOM

Ha WH(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, FPAMOTHO
MCII0JIb30BaTh U3yUYECHHBIN TOHATUNHBIN
anmnapar Kypca XuMHUH

Hroro no pasgeny:

30
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux iemeHToB JI. U. MennesneeBa. Ctpoenne
aTOMOB. XMMHUYecKasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbLHbIC PEAKIUU

3.1 [[Ieproanueckwii
3aKOH U
[lepuoanueckas
cucTema
XUMHYECKHUX
PJIEMECHTOB

CrtpoeHune aroma

J1. 1. Menneneena.

7

[lepBble MONBITKU KIacCU(PUKALIIU
XUMHUUYECKUX 3JIeMEHTOB. [ToHsiTHEO
IPYIIAaxX CXOAHBIX AJIEMEHTOB
(111eJI0YHBIE U IIET0YHO3EMETBHBIE
METaJlIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
JJIEMEHTBI, KOTOpbIE 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U THAPOKCHU/IBI.
[lepnognueckunii 3akoH. [lepronnueckas
CHUCTEeMa XUMHUYECKUX JIIEMEHTOB

JI.11. MenneneeBa. KopoTkonepuoanas u
TUTMHHOTIEpUOAHAS (hOPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKUX
nnemeHToB [[.. Menneneesa. [leproabl
Y rpynibl. U3NYEeCKui CMBICTT
MOPSAKOBOIO HOMEpa, HOMEPOB MEPUOIa
U TPYIIbI DJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
siiep. M3otonbl. DnekTpoHbl. CTpoeHue
PIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XUMHYECKUX DJIIEMEHTOB
[leproauueckoi CHCTEMBI

JI.11. MenneneeBa. XapakTepucTuKa
XUMHUYECKOTO DJIEMEHTA

10 €r0 MoJ0XKeHUo B [leproanueckoit
cucteme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS panyca

PacKpbIBaTh CMBICII IEPUOANYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHUILIBI
«Ilepuonnueckas cucreMa XUMAYECKUX
hieMeHTOB (.M. MeHnaeneeBay.
MopaenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEH U ITOLYPOBHEHN
[TPY TOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpaluil U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[losicHATh (pU3NYECKU CMBICT
[TOPSZIKOBOIO HOMEpa, HOMEPOB IEPHUOIA
Y TPYIIIBI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IIIEMEHTHI
[EPBBIX TPEX NMEPUOAOB, KAJINN, KaTbLUN
U UX COCIMHEHUS I10 ITOJI0KEHUIO

B [lepronnueckoi cucreme

JI.1. Menpeneena.

OOBIACHATH O01IME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB XUMUYECKHUX
HIIEMEHTOB (M3MEHEHUE PaInyCOB
ATOMOB, JJIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B IIpEIeSIaX MAJIbIX IEPUOJOB U IIIaBHBIX
MOATPYIII C Y4ETOM CTPOCHUS UX
ATOMOB;
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ATOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOICTB I10 TpyIaM U MepHoaaM.
3Hauenue [lepuoauueckoro 3akoHa u
[leproAM4YEeCKOM CUCTEMBI XUMUUECKHUX
PIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. .M. MenzaeneeB — yuéHbli U
rpa*XJaHVH.

Xumuueckuii IKCnepumMenm:
/[emoncmpayuu.

B3auMoaencTBre THAPOKCUAA [TIUHKAC
pacTBOpaMHU KHUCJIOT U LIEJIOYEH.
MoennpoBaHue CTPOCHUST MOJIEKYJT
[IPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XUMHYECKUX JJIEMEHTOB

JI.11. MeHnneneeBay.

JlabopamopHbvle onvimol

O3HakomIIeHHE ¢ 00pa3IiaMyd METaJIOB U
HEMETAIIJIOB

YyacTBOBaTh B COBMECTHOU padoTe

B IIap€ WM TpyIIIeE.

BricTpanBath pa3BEPHYThIE MMCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(QOpMaIHIO U3 y4eOHUKA U IPYTUX
MCTOYHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OKHUCIINTEIILHO-
BOCCTAaHOBUTECIILHBIC
peaKiuu

Xumudeckas cBsi3b. KoBajgeHnTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DJIEKTPOOTPUIIATEIBHOCTh XUMUUECKHUX
hiieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHus1. OKUCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackpbIBaTh CMBICII U3y4a€MbIX IOHATHH.
OnpenensaTe BUJ XUMUYECKOHN CBSI3U

B COCIMHCHMU.

MoenpoBaTh CTPOCHUE MOJIEKYJI IIPH
TMOMOIIY PUCYHKOB, MOJEJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHCJICHUSI 1 BOCCTAHOBJICHHUSI.
OKUCIUTENN U BOCCTAHOBUTEH.
XUMUYECKHUI SKCIIEPUMEHT: U3yUCHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
FUAPOKCUIA [IUHKA C PACTBOPaMU KUCJIOT
Y IEJI0YEN, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peaxkiuu
Pa3JIOKEHUSI, COCTUHCHUS ).
Xumuueckuii IKCnepumenm:
/[emoncmpayuu.

OMNBITHI, WITIOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3NOXKEHMSI, COEAMHEHUS)

M crnonb30BaTh XUMUYECKYIO0 CUMBOJIUKY
ISl COCTaBIICHUs (POPMYJI BEILIECTB,
AIIEKTPOHHOTO OallaHca peaklui.
OrnpenensiTe CTENEHb OKUCIECHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 10 (hopMysiaM U
COCTaBIATH (OPMYJIbI OMHAPHBIX
COEMHEHUI 110 CTEIIEHU OKUCIICHUS
ATOMOB XMMUYECKUX JIEMEHTOB.
OrnpenensiTe OKUCINUTEND U
BOCCTAaHOBUTEND. PaccTaBisaTh

KO3 ULIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKuii METOJOM BJIEKTPOHHOTO
OastaHca.

Ha6rogaTh XUMHUYECKHUE OTBITHI IO
MJiaHy, aHAIU3UPOBaTh U J€NaTh
BBIBO/IBI.

Mcnons3oBate UKT mig co3manusa
MO/IEJICH, MOAITOTOBKU MPE3EHTALINH,
TOKJIa/I0B IO TEME.

BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM Ha
MH(MOpMaIUIO U3 YUeOHHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie MHTepHeTa

Toro no pasaeny 15
Pe3epBHOE Bpems

OBUIEE YN CJIO YACOB 68
[10 ITPOTPAMME
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9 KJIACC
HaumMmenosanue

Ne KonnuecTtBo (OCHOBHBIE BUBI IEATEILHOCTH
pa3aeaoB U TEM Coneprxanre 00yJIeHHUsI

/11 JacoB 00yJaroIIIXCs

y4eOHOTO MpeaMeTa

Paszne

a l. BemeCTBO U XUHMHUYICCKHE PECaKIIUN

1.1

[ToBTOpEHUE U
yriyOJieHne 3HaHUM
OCHOBHBIX Pa3/IejoB
Kypca 8 kiacca

5

[Tepuonnueckuii 3akoH. [lepuoandeckas
CHCTEMa XUMHUYECKHUX DJIEMEHTOB

J[.11. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB
XAMUYECKHUX IJIEMEHTOB MEPBBIX TPEX
[EPUOJOB, KAJIUS, KaJIbIUs U UX
COCIIMHECHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [Iepuoanyeckoi cucTemMe u CTpOEHUEM
X aTOMOB.

CTpoeHue BeleCcTBa: BUIbl XUMAYECKON
CBSI3U. THUIIBI KPUCTATTUYECKUX
PELIETOK, 3aBUCUMOCTh CBOKCTB
BEIIECTBA OT TUIA KPUCTAILINYECKOU
PEIETKU U BU1A XUMUYECKOM CBSA3U.
Knaccuduxaiys 1 HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB. X UMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS

K pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCIMHECHUM, TeHETHUYECKasl CBI3b
HEOPraHUYE€CKUX BEIIECTB.

XapaKkTepu30BaTh XUMHUYECKUE SJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAl U KaJIbLUA
110 UX MOJI0KEHUIO B [leprnoanueckon
cucteme /1. 1. Menneneena.
KiraccugunmpoBaTh 1 Ha3bIBaTh
HEOPTaHWYECKHUE BEIIECTBA U3YUYEHHBIX
KJIACCOB.

OnuceIBaTh 00IINE XUMHUECKHE
CBOMCTBA BEILIECTB Pa3JIMYHBIX KJIACCOB,
MOJITBEPKIaTh CBOKMCTBA ITPUMEPAMU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUX
[peaKLnil.

OnpenensTe BUJ XUMUYECKON CBSI3U U
TUI KPUCTAJUIMYECKON PEIIETKU
BEIIECCTBA.

[IporHo3upoOBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOECHHS.
BricTpauBaTh pa3BEPHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(pOpMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuueckuil IKCnepumenm:
/[emoncmpayuu:

03HAKOMJIEHUE C MOJICIIAMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
1 HeMeTaJuIoB (TpaduTa u anmasa),
CJIOXHBIX BEUIECTB (XJIOpUAa HATPHUS)

MCII0JIb30BaTh U3YYCHHBIN ITOHATUNHBIN
armapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peaKuuit

Krnaccudukanuys XuMUYeCKUX peakIui
M0 Pa3TUIHBIM MTPU3HAKAM (TI0 YHCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINH
BEIECTB, MO TEIUIOBOMY 3D (DEKTY,

10 U3MEHEHUIO CTETICHEH OKUCIICHHS
XUMUYECKUX JIEMEHTOB,

M0 0OPaTUMOCTH, TIO YYACTHIO
KaTanu3aropa). JK30- U
PHAOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHUYECKHUE YPABHEHUSI.
[loHATHE O CKOPOCTH XMUMHYECKON
peakiuu. [Tonsitue 06 06paTUMBIX

1 HEOOPATUMBIX XUMHUYECKUX PEAKITUIX.
[ToHsITHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusax. [Tonstue o karanuse.
[ToHsATHE O XUMHYECKOM PAaBHOBECHH.
DakTophl, BAUSIIONNE HA CKOPOCTh
XUMHUYCCKON pPEaKITMH M IMOJI0KCHUE
XUMHUYECKOTO PaBHOBECHSI.
OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBICIT H3yYaeMbIX TTOHSTHHA
Y IPUMEHSTH 3TH TTOHSATHUS TIPU ONHUCAHUH
CBOMCTB BEILIECTB M MX IIPEBPAIICHUM.
KiraccupunupoBaTh XUMHYECKHE
PEaKIUH 110 Pa3IUIHBIM MPHU3HAKAM.

Y craHaBIMBaTh 3aBUCHMOCThB CKOPOCTH
XUMHAYECKON PEaKIIUU OT Pa3InYHbIX
(hakTOpOB.

[IporHO3upOBaTh BO3MOKHOCTH
MPOTEKaHUS XUMHUISCKHUX TIPEBPAIICHUAN
B Pa3JIMYHBIX YCIOBHUSX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBHTENIL B OBP.

CocTaBisATh SJICKTPOHHBIN OaaHC
[peaKIuu.

[Ipon3BOANTL BBIYHMCICHUS 10
XUMUYCCKUM YPaBHCHHSM.

YyacTBOBaTh B COBMECTHOM padoTe

B TIape WK TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC TUCEMEHHBIE
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peaxiuu, SJIEKTPOHHBIN OanaHC
OKHCIUTEIbHO-BOCCTAHOBUTEIHHOMN
peakuuu. CocraBieHUE YpaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIb30BAHUEM METOJIa
AIIEKTPOHHOTO OaliaHca.

Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

MccrienoBanne 3aBUCMMOCTH CKOPOCTH
XAMHUYECKON PEaKIUH OT BO3JICUCTBUS
pa3nTuYHBIX (AKTOPOB.

OMNBITHI, WIUTIOCTPUPYIOIINUE TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
PA3JIOKEHUSI, COETUHEHHS] ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pEareHTOB WJIU MPOIYKTOB MO
YPaBHEHHUSIM XUMHUYECKUX PEaKIUi

Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOPMAITUIO U3 YIeOHNKA 1
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
MCII0JIb30BaTh N3YUYCHHBIA OHATUUHBIN
armapar Kypca XUMuu

1.3

DIIEKTPOIUTHYECKAS
TTUCCOIAAIIMS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus 3JIEKTPOITUTHYECKON
ITACCOIUALINU. DJIEKTPOJIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3m AUCCOUnanvy BEUIECTB

C pa3IMYHBIMU BUIAMU XUMHYECKOU
cBsi3u. CreneHb aucconuanuu. CuiabHbIe
U clia0ble JIEKTPOIIUTHI.

Peakiiuu noHHOTO 0OMeEHa. Y CIIOBUSA

PackpbIBaTh CMBICH U3yYa€MbIX ITOHATHH,a
TAK>KE CMBICJI TEOPUU

PIICKTPOJIUTUYECKON TUCCOHALIH.
OOBICHATH TPUUMHBI
AIIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIICCTB, PA3INYaTh CIA0bIC M CHIIBHBIC
PIIEKTPOJIUTHI.

CocTaBisTh YPaBHCHUA JUCCOLUALIUNA

32




depepanbHana paboyas nporpamma | Xumus. 8—9 Knaccbl (6asosbii

MPOTEKaHUS peaKUii MOHHOTO OOMEHa,
MOJTHBIE I COKPAIIEHHBIC HOHHBIE
ypaBHEHUS peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MPEICTABICHUN 00 AIEKTPOIUTUIECKON
nucconuaiu. KauecTBeHHbIE peakinu
Ha MOHBIL. [ToHsATHE O TUApPOIH3E COJEH.
Xumuueckuii IKcnepumenm:
/[emoncmpayuu.

lccnenoBanne 3IEKTPOIIPOBOIHOCTH
pacTBOPOB BEILIECTB, ITpoliecca
ITUCCOIMAIINU KUCTIOT, IIeI0Yei

1 coJiel (BO3MOKHO MCIOJIb30BAHHE
BHICOMATEPUAIIOB).

OnBITH, WITIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUSI PeaklMii MOHHOTO OOMeHa
(oOpa3zoBaHue Ocajlika, BBIJICJICHHE Ta3a,
00pa30BaHUE BOJbI).

PacrniozHaBaHME HEOPTAHUYECKHUX
BEILECTB C MOMOIIbIO KAU€CTBEHHBIX
pEaKIMii Ha UOHBI.

Jlabopamopnylii onvim:

M3yueHnne mpu3HaKoB MPOTEKAHUS
peakiui MIOHHOTO 0OMEHa B pacTBOPAX
HIIEKTPOJIUTOB (C 00pa3oBaHUEM OCaJIKa,

[ Ipaxmuueckas paboma:

BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0YEH U COJICH, OJIHbBIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYCCKUX PEAKIINi HOHHOTO OOMEHa,
KPAaTKHE NOHHBIEC YPABHEHHUS POCTHIX
PEaKIMK TUAPOJIN3A COJIEH.
XapakTepu3oBaTh OOIINE XUMUYECKHE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJUTHIECKON
TMCCOLUALINY; TIOATBEPKIaTh CBOMCTBA
MpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPABHEHHN XUMHAYECKUX PEAKIIHM.
Pears SKCrIepUMEHTAIIbHBIC 3aa4H

10 TEME.

[[naHupOBaTH U  OCYILIECTBISATH

Ha MMPAKTUKE XUMHUUECKHUE
PKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
NenaTh BHIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MIPOBEICHUH
TabOPATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MMacHOM
paboThI B JTa0OpATOPHUH TTPH
MCIIOJIb30BaHUN XUMUYECKOU MOCYIbI U
000pyI0BaHUSI.

[1poBOAUTH BHIYUCICHUS 10 XUMHUUECKUM
YPaBHEHHUSIM.

Y9acTBOBaTh B COBMECTHOM paboTe
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No 1. PemreHue sKcrepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Boiuucnenus:

[0 YPAaBHEHUSAM XUMUYECKUX PEAKIINil

B [1Ap€ WJIH TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC TUCbMEHHBIE
1 YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIMIO U3 yUeOHUKA U JPYTUX
MCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NHuTepHeTa

Wrtoro no pazaeny

17

Paznen 2. HemeTa/sIbI M X COCIUHEHUSHA

2.1 |OOwas 4

XapaKTEePUCTHKA
XUMHAYECKUX
PJIEMEHTOB
VIIA-rpynsbi.
["anorensl

OO0m1ast XapakTEepUCTUKA FaJIOTEHOB.
OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
CrtpoeHnue u pusznueckue CBOMCTRA
MPOCTHIX BEILIECTB — raJIOTCHOB.
XUMUYECKHUE CBOMCTBA HA ITPUMEPE
XJI0pa (B3aMMOICUCTBHE C METaJIaMH,
HeMeTallJIlaMH, IEJI09aMu).
Xnopoonopoa. CossiHast KUCIOTA,
XUMHYECKUE CBOMCTBA, MOJIyUYCHHUE,
rpuMeHeHue. JlencTBue xjaopa u
XJIOPOBOAOPOJA HA OPraHW3M YEJIOBEKA.
BaxHenmme XJ0puasl 1 UX HAXOXKICHUEB
MPUPOJIE.

Xumuueckuii IKCnepumMenm:
/[emoncmpayuu.:

OMBITHI, OTpaXkaromue Gu3ndecKue u
XUMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHU (BO3MOKHO MCITOJIb30BaHUE

OOBICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB HEMETAIIJIOB U UX
COCIMHEHNH B MPEIENIax MaJIbIX
MEPHOJIOB U TJIABHBIX MOATPYIII
[lepnoinyecKoi CUCTEMBI XUMUYECKHUX
NJIEMEHTOB C YYETOM CTPOECHUS UX
ATOMOB.

XapaxkTepuzoBaTh (pU3NUECKUE U
XMMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
raJIOreHOB (Ha IPUMEPE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensaTb XJIOPUA-UOHBI B PACTBOPE.
[[naHupOBaTh U OCYIIECTBIISTH

Ha MMPAKTUKE XUMHUECKHE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHMS,
nenaTh BBIBOJIBI 10 pe3yjibTaTaM
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BHJICOMATEPHUAIIOB).

O3HakoOMJIEHHE C 00pa3liaMu XJIOPUAO0B
(raJloreHuI0B).

JlabopamopHblii onvim:

3ydyeHne CBOMCTB COJISTHOM KHUCIIOTBI.
[IpoBeneHNEe KAYECTBEHHBIX PEAKIIUI
Ha XJIOPUI-UOHBI.

I Ipaxmuueckas paboma

Ne 2: TlomydeHre COMSTHOM KUCIIOTHI,
M3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

M0 YpaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIH U3 PEarcHTOB JIaH B U30BITKE

AKCIIEPUMEHTA MIPU MTPOBEICHUHU
1a00PAaTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh npaBuiiaM 0€30MMacHON
paboThI B J1aOOpaTOpHUH

[P UCIIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PYIOBAHHUS.

BricTpanBath pa3BEPHYTHIC MMCHMEHHBIC
U YCTHBIE OTBETHI C OIOPOii

Ha UHPOpMAITUIO U3 YyueOHUKA U
CIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
MICIIOJIb30BaTh U3YYEHHBIN TOHATUUHBIN
anmnapat Kypca XuMuu

2.2

OOmas
XapaKTEePUCTHKA
XUMHYECKHX
DJICMEHTOB
VIA-rpynnsl. Cepa
U €€ COeIUHEHUS

OO0m1as xapaKkTepUCTUKa AIIEMEHTOB
VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
ATOMOB, XapaKTEPHBIE CTEIICHU
OKHCIICHUSI.

CrtpoeHnue u puznueckue CBOMCTRA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AJITOTPOITHBIE MOAU(DUKAIIY KUCIOPOIa
1 cepbl. XMMUYECKHAE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, (PU3NUecKue U
XUMHYECKUE CBOMCTBA.

OKCHUBI CePhI KaK MPEICTABUTENH
KUCJIOTHBIX OKCH/JIOB.

Cepnas kucnoTa, pusudyeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaKk

OOBIACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 2JIEMEHTOB
VIA-Tpynnsl U UX COEUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (pU3NYECKUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BELIECTBA CEPHI U €€ COCTMHEHUH
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaTOB), CITOCOOBI X
MOJTY4YEHHUS], IPUMEHEHUE U 3HAYCHUE

B IPUPOJE U )KU3HU YETIOBEKA.
Onpenensars HaTU4YUE CyJIb(PaT-uHOHOB
B PacTBOPE.

OOBICHATH CYIIHOCTh 3KOJIOTHYECKUX
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MPEICTABUTEIS KJ1acca KUCIOT U
cnenuduueckne). XUMUYECKUE PeaKklny,
neKallue B OCHOBE IPOMBIIIEHHOTO
crioco0a MoyYeHUs] CEpHOM KUCIIOTHI.
[Ipumenenue. Cosn CEpHON KUCIIOTHI,
KaueCTBEHHAs peaKkils Ha Cyab(haT-uoH.
HaxoxaeHue cepsl U €€ COeAMHEHUH B
npupoze. XUMUYECKOE 3arpsi3HEHHE
OKPYKAIOILEH CPebl COEINHEHUAMU
cepbl (KUCIOTHBIE T0XK/IU, 3arPsI3HEHUE
BO3]IyXa U BOJOEMOB), CITIOCOOBI €T0
MpEeI0TBPAICHUS.

Xumuueckuii IKcnepumenm:
/[emoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3LiaMu Cephl U e€
COeIMHEHUAMH (BO3MOKHO
MCII0JIb30BAaHUE BUICOMATEPUATIOB).
Hab6ronenue npoiiecca 00yriiMBaHUs
caxapa InoJj J€HCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHble onvimol:

M3yuyeHrne XMUMHUYECKUX CBOMCTB
pa30aBIEHHOM CEPHOU KUCIOTHI.
[IpoBeneHre KAYECTBEHHOM peakIuu Ha
cysb(dar-uoH u HaOIIOICHNE TPU3HAKA
€€ NPOTEKAHUS

Mpo0JsieM, CBSI3aHHBIX C epepadboTKON
COCIMHEHUH CEPBI.

[[maHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS,
nenaTh BRIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MPU UCTIOIH30BAHUN XUMHYECKOM
MOCYJIbl U 000PYIOBAHHUS.

[Ipon3BOANTE BBIYMCICHUS IO
XUMUYICCKUM YPaBHCHHSM.

M crionb30BaTh IPH BHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YIYCOHHKA,
CIIPaBOYHBIC MATEPUAITBI
(ITeprognyeckyro CUCTEMY XUMHUUYECKHUX
ninemenToB [[. . MenneneeBa, Tabmuiry
PACTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U
COJIEN B BOJE, JJIEKTPOXUMUYECKUHN DAL
HaIpPSHKEHUN METaIOB).

crionb30BaTh MPH BHITIOJTHEHUN
Y4eOHBIX 3aJaHUM U B MPOIIECCe
MCCIIEIOBATENLCKOM IeITeTbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHUYICCKOTO COJCP)KaHUS, CITPAaBOYHBIE
MaTepHuabl, pecypchl HTepHeTa
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2.3

OO6mas
XapaKTepUCTUKA
XUMHUYECKUX
DIIEMEHTOB

'V A-rpynisl.

A30T, hocdop u ux
COCIMHEHHUS

OO01as XapaKTepUCTUKA SJIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUSI.

A30T, pacIpOCTpaHEHHE B IPUPOJIE,
(pr3HYECKUE U XUMUYECKUE CBOICTBA.
KpyroBopot a3ora B IpUpPOJE.
AMMHAK, €ro (PU3UIECKUE U XUMHUICCKHE
CBOMCTBA, OJyYEHHE U TPUMEHEHUE.
Conu amMmmoHust, UX GU3HUECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiusi Ha HOHbI
aAMMOHMUSI.

A30THasi KMCJIOTa, €€ MOoJy4YeHHUe,
(bu3nyecKre 1 XUMUUECKHUE CBOMCTBA
(oO1re Kak MpeCTaBUTEIS Kilacca
KHCJIOT U CrienupuIecKue).

M cnonb30BaHWE HUTPATOB U COJIEN
aMMOHUS B KaU€CTBE MUHEPATLHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHHE
OKPYIKarOIIEN CPEABI COCTMHEHUSIMU
a30Ta (KUCIOTHBIE JOK/H, 3arpPA3HEHUE
BO3]lyXa, MOYBBI U BOJOEMOB).
docdop, aI0TpONHEIE MOIUPUKAITTN
bochopa, pusnyeckre 1 XUMUIECKUE
corictBa. Okcun pocdopa (V) u
dbochopHas kuciaota, pu3MIECKUe U

OOBSACHITH 001ITHE 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB

'V A-rpyniibl 1 X COEIMHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMMmaka, coieii aMMOHUSI, Q30THOM
KHCJIOTBI, HUTPATOB, okcuna docdopa (V)
1 pocdopHoit kucnoThI, hochaTon),
CIIOCOOBI UX TIOJTYYCHHSI, MIPUMCHECHUE U
3HAYCHUE B MMPUPO/IE U )KU3HU YEIIOBEKA.
Onpenenste HOHBI aMMOHUA U (hocdat-
MOHBI B PACTBODE.

OOBICHATH CYIIHOCTh JKOJOTUYECKHUX
MpoOJIeM, CBSI3aHHBIX C HAXOXJECHUEM
coenuHeHuit azora u pochopa

B OKPY>KarolleH cpele.

[[maHUpOBaTh U OCYIIECTBIISTH

Ha IPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, IIPOBOANTH HAOJIOICHHUS,
nenaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEICHUN
1a0OPATOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiiamMm 0e30MacHOM
paboTHI B 1abOpaTopuu
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XAMHUYECKUE CBOMCTBA, OJYUYCHUE.
Vcnons3oBanue ¢pocdaroB B KauecTBE
MUHEPAIbHBIX YA0OPEHUI.
Xumuueckuii IKCnepumMenm:
/[emoncmpayuu.

O3HakomIIeHHE ¢ PU3UYECKUMU
CBOMCTBaMU a3ota, pocdopa

1 UX COCIUHEHUM (BO3MOXKHO
MCITOJIb30BAaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHE ¢ 00pa3laMy a30THBIX U
(bochopHBIX yTIOOpEHUH.

[Toyyenue, cobupanue, pacrio3HaBaHHUe
1 M3y4YEHHE CBOMCTB aMMUAaKa.
B3anMmoaencTBie KOHUEHTPUPOBAHHOU
Q30THOM KHCJIOTHI C MEbI0 (BO3MOKHO
MCIT0JIb30BAaHUE BUIEOMATEPUATIOB).
Jlabopamopnule onvimul: [IpoBenenue
KaueCTBEHHBIX peaKlUiiHa HOH
aMMOHUS U (ochaT-uOH, U U3yUEHUE
MPU3HAKOB WX MPOTEKAHUS.

[ Ipakmuueckas paboma

No 3: TlomyyeHue aMMuaKa, u3y4eHue
€ro CBOWCTB.

Bviuucnenus:

[0 YPAaBHEHUSM XUMUYECKHX PEAKIINI

[P UCTIOIB30BAHUN XUMUYECKOM
MOCY/Abl U 000PYAOBaHUS.
[Ipou3BOANTH BBIYMCICHUS IO
XUMHAYECKUM YPaBHECHHUSIM.

M cronb30BaTh PU BHIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUYCOHHKA,
CIIpaBOYHBIE MaTEPHUAIIbI
(IEpUOINYECKYIO0 CUCTEMY XUMHYECKUX
nnemenToB J1. 1. Menaeneesa, Tabiuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaIPsHKEHUI METAIIOB)
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2.4

OO6mas
XapaKTEPUCTUKA
XUMUYECKUX
DJIEMEHTOB
[VA-rpynmns.
Yraepon u
KPEMHUH, U UX
COCAUHEHNUS

OO01ast XapaKTepUCTUKA STIEMEHTOB
[VA-rpynmer. OcOOEHHOCTH CTPOCHHS
ATOMOB, XapAKTEPHBIE CTEIICHU
OKHCIICHUS.

Yriepo, asIoTpOTHBIE MOAU(PUKAIIAH,

pacpoCTpAHEHUE B IIPUPOJE,
(bu3YecKue 1 XUMUYECKHE CBOUCTBA.
Ancop6musi. KpyroBopoT yriiepoaan
[PUPOJIE.

Oxcuppl yriepona, ux pusndeckue u
XHMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KMBbIC OPTAHU3MBbI, TOJTYUYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaeposa (1V), rumoresa riio0anbHOTO
MOTEIJICHUS KIIMMaTa, TapHUKOBBIN

rdPekT.

YrosibHast KUCJIOTA U €€ COJTH, X
(bu3nYecKue U XUMUYECKHE CBOICTBA,
MOJTy4YeHUE U MIPUMEHEHUE.
KauecTBeHHas peakius Ha KapOoOHAT-
noHbI. Vcronbp3oBanne KapOOHATOB

B 6BITy, MCIAUIUHC, IIPOMBIINIJICHHOCTHU U

CEJIbCKOM XO3SIMCTBE.
[TepBoHAYATbHBIE TIOHATHS
00 OpraHMYEeCKUX BEIIECTBaX Kak

0 COeIMHEHMSIX yTiiepoJia (MeTaH, 3TaH,

OOBSACHITH 001ITHE 3aKOHOMEPHOCTH

B UI3MEHEHUH CBOMCTB 3JICMCHTOB

[V A-rpynnsl U UX COEJMHEHUN C YYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (HU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
YIJIEpo/ia M KPEMHUS U UX COCUHECHUI
(OKCHIOB yTJIepo/ia, YTOJIbHOU KUCIIOTHI,
KapOOHATOB, OKCHUa KPEMHUSI,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOR),
CIIOCOOBI UX TOJIyYEHUs, MPUMEHEHUE U
3HAYCHUE B MPUPO/IC U )KU3HU YETIOBEKaA.
OOBACHITH TPUUHMHHO-CJICICTBEHHYIO
CBSI3b: CTPOEHHE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COCIMHEHUH yIiiepoaa U KpEeMHUSL.
OrnpenensaTe KapOOHAT- M CHIITMKAT-HOHBI
B pacTBOPE.

OOBSACHSITH CYIIIHOCTh KOJIOTHICCKHUX
po0JIeM, CB3aHHBIX C HAXO0XICHUEM
YIJIEKHCIIOTO Ta3a B OKpY Karolen cpee.
[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEPAMU
MPOCTBIX COSAUHEHUM (METaH, dTaH,
ATUJIEH, alleTUJICH, STaHOJI, TJIUIIEPHH,
YKCYCHasi KUCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCIMHEHUH yTiiepoaa u
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ATUJICH, allETUJICH, TAHOJI, TJIUIEPHH,
YKCYCHAasl KHCJIOTA).

[IpupoHBIE UCTOYHUKH YTIIEBOJOPOIOB
(YyroJsb, MpUPOHBIN Ta3, HEPTH),
MPOAYKTHI MX MIEpepadOTKH (OCH3UH), UX
POJIb B OBITY U MPOMBIIIIICHHOCTH.
[ToHsATHE O OMOIOTUYECKH BaXKHBIX
BCIIIECTBAX: )KUPaX, OEIKax, yriIeBOaax —
1 UX POJIA B KU3HH YEJIOBEKA.
MaTtepuaibHOE €TMHCTBO OPTaHMYECKUX
1 HEOPTaHUYECKUX COCTUHEHUM.
Kpemuuid, ero pusnveckue u
XUMUYECKHE CBOMCTBA, MMOJTyUEHUE U
npumeHeHne. CoeTMHEHUS KPEMHUSB
npupoje. OOmre mpeacTaBICHHUS

00 okcune kpemuus (1V) u kpemHueBoH
KHCIIOTE.

CHITMKAThI, X UCTIOJIb30BAaHUE B OBITY,
METUITNHE, TPOMBIILICHHOCTH.
BaxxHeume CTpOUTEIbHbIE MATEPUATIBI:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
pkene300eToH. [Ipo6aembr 6e30macHOro
MCITOJTB30BAHUS CTPOUTEITHHBIX
MaTepHaOB B TOBCEHEBHOMN KU3HHU.
Xumuueckuil Ikcnepumenm:
/[emoncmpayuu.

Moneny KpUCTaUTHIECKUX PEIETOK

OpraHUYECKUX BEILECTB.
OnuceiBaTh POJib OEIKOB, KUPOB U
YTIIEBOIOB B (DYHKIIMOHUPOBAHUU JKHUBBIX
OpraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIIEBOJOPOIOB, UX POJIb

B OBITY U IPOMBILIIICHHOCTH.

[TpoBOAUTDH BBIUKCIICHUS 10 YPABHEHUSAM
XUMHYECKUX PEAKIIUH.

[11aHupoBaTh U OCYILECTBIATD

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HAOTIOACHHUS,
NeNaTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIIEPUMEHTA TIPU TIPOBEICHUH
11a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBaTh npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

[P UCTIOTB30BAHUU XUMUIECKON
MOCY/IbI U 000Dy I0BAHUS.

cnionp30BaTh NpU BHITIOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUYEOHHKA,
CIpaBOYHbIEC MaTEPUAIIbI
(ITeppoguueckyto cUCTEMY XUMHYECKUX
hinemeHToB [[. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUH U
coJieil B BOZIE, AIEKTPOXUMUYECKUH PAJ
HaIPsHKEHUI METAIIJIOB)
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anmMasa, rpaduta, QyiepeHa.
O3HAKOMIIEHHE C MPOLIECCOM aJcOpOLUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPOICTBOM
MPOTUBOTA3A.

O3HAKOMIIEHHE C MIPOYKLIHEH
CHJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuainbl: CHIIMKaTHAS
MPOMBIIIUICHHOCTB ).

Moenu MoJIeKyJ OpraHUYeCKUX
BEILECTB.

JlabopamopHblil onvim:

[Tosryuenue, coOupaHue, pacro3HaBaHue
M U3y4YE€HHE CBOWCTB YIJIEKMCIIOIO ra3a.
[IpoBeneHre KAYECTBEHHBIX PEaKIIUn

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4YeHUE MPU3HAKOB UX TPOTEKAHUSI.
[Ipakmuueckue pabombi:

No 4. TlonydeHue yrieKucIIoro rasa,
M3y4EeHUE €r0 CBOWCTB.

No 5. Pemienue skcriepuMeHTaNbHBIX
3a7a4 1o teme «BaxxHene HeMeTaIbl
U UX COCTUHEHUS

Buviuucnenus:

10 YPaBHEHUSIM XUMHUYCCKHUX PEaKITUI

Htoro no paszneny

25
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Pa3nen 3. MeTa/lIbl H X coeAnHCHUA

3.1

OO011e CBOMCTBA
METAJJIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
PIIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
ronoxenus B [lepunoguueckon cucreme
XUMHUECKUX 3JIEMEHTOB

JI.11. MenpaeneeBa u CTpOCHUSI aTOMOB.
Ctpoenue metamioB. Meramnueckas
CBA3b U METaJNINYECKas
KpUCTAJUIMYECKAs PELIETKA.
DIJIEKTPOXUMHUYECKHAN PSIJT HANIPSKEHUN
MeTasuioB. OU3HUECKUE U XUMUYECKHE
cBoiicTBa MeTauioB. OO0mIKe crocoOb!
MoJry4eHust MeTaiioB. [lonsTue

0 KOPPO3UU METAJUIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CrutaBel (CTalb, 4yTyH, TIOPATFOMUAHHM,
OpOH3a) U UX MPUMEHEHHUE B OBITY U
MTPOMBIIIICHHOCTH.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

OOpa3ibl METAIIIOB U CIIABOB.
M3yueHue pe3ynbTaToB KOPPO3UU
METAJIJIOB (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB).

VlabopamopHvle onvimol:
O3HakoMIIeHHE ¢ 00pa3llaMyu METaJIOB U
CIUTABOB, UX (PU3MUYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBIC] U3y4a€MbIX MIOHATHN
Y IPUMEHSITh 3TH MOHSTHUS MIPU OMUCAHUU
CBOVCTB BEILECTB U UX ITPEBPAILCHUN.
OOBICHATH 0011IME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJJIOB U X COEMHEHHUM C YYETOM
CTPOCHUS UX aTOMOB.

XapakTepu30BaTh CTPOECHUE METAJIIOB,
oO1mue pU3NIEeCKue U XUMUUECKHE
CBOICTBA METAJJIOB.

XapakTepu3oBaTh 001IKE CIIOCOOBI
MOTYyYEHUS] METaJUIOB.

OnuchIBaTh CIOCOOBI 3alTUTH METAJJIOB
OT KOPPO3HH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYbI U
000pyI0BaHUS.

[1pon3BOAUTH BEIUUCIICHUS

M0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHid,
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
MPUMECH.

YyacTBOBaTh B COBMECTHOM padboTe

B IIape WM TPYIIIIE.

cnionb30BaTh MpY BHITIOTHEHUN
y4eOHBIX 3a/1aHUN TEKCThl yUeOHHKa,
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Boiuucnenus:

[0 YpaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJI OJIMH U3 PEarcHTOB COACPIKUT
MpUMecH

CIIpaBOYHBIE MaTEPHUAIbI
(ITepuoanueckyto cUCTEMY XUMUYECKUX
rnemeHnToB /. . MenneneeBa, Tabnuiry
PACTBOPHUMOCTH KUCJIOT, OCHOBaHUH U
COJICH B BOJIE, DJICKTPOXUMUUCCKUN PsiT
HaIPsHKEHUI METAIIJIOB)

3.2

Baxaenmne
METAJUIbI U UX
COeIMHEHUSA

16

[[{e1ouHbIe METAJIBI: ITOJIOKECHHUE

B [lepuoanueckor cucTeMe XMMHUYECKHUX
nneMmeHToB J[.MI. MenneneeBa, crpoeHue
X aTOMOB, HAX0XJAECHUE B IPUPOJIE.
Ddu3nyeckre 1 XMMUUYCECKHE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKCUIbl

Y TUAPOKCHUIBI HATPUSI U KaJIHSL.
[[prMeHeHnE METOYHBIX METAJUIOB U UX
COCIMHCHM.

[[le1ouyHO3EeMEIbHBIC METAIBI MAarHuil 1
KAJIBLIMI: TOoJ0XKeHue B llepuoanueckon
CHUCTEME XMMUUYECKHUX DJICMCHTOB

JI.11. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaXO0XJIeHHE B pupoje. Puznueckue u
XUMHYSCKHE CBOMCTBA MarHus 1
Kajnelus. BakHelme coefuHEeHU
KaJIbIUS (OKCH/I, TUIPOKCHI, COJIH).
DKECTKOCTDL BOJBI U CLIOCOOEI €6
YCTpaHEHHSI.

ATIOMUHMI: TIOJIOKCHHE

B [lepronyeckon cucTeMe XuMUYECKUX

OOBIACHATH 00IME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB U MX COEIMHEHHI B FPYIIaxc
Y4ETOM CTPOCHHSI NX aTOMOB.
XapakTepuzoBaTh (PU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BELIECTB
METaJIJIOB U UX COEAMHEHU (OKCHJIOB,
TUAPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHUE

B IIPUPOJIE U )KU3HU YEJIOBEKA.

Y craHaB/IMBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHHUE
BEIIECTBAa — CBONCTBA — NPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEILIECTB.
Pacro3HaBaTh C MOMOILBIO KAUECTBEHHBIX
peaklMii HOHbI METAJJIOB: MarHus,
KaJIbIIHs, ATFOMUHUS, ITUHKA, xene3a (11)
u sxenesa (1), menu (11).

Jloxa3bIBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB M TUAPOKCHJIOB ATFOMUHUS U
[UHKA.
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sinemeHnToB .M. MeHneneeBa, CTpoeHne
ATOMa, HAXO0XKJICHUE B IPUPOJIE.
Du3n4eCcKre U XUMUYECKUE CBOMCTBA
atoMUHUA. AMQOTEpHBIE CBOMCTBA
OKCH/Ia ¥ TUAPOKCUA ATFOMUHUSL.
DKeneso: nonoxxenue B [lepuonnueckoit
CHUCTEME XUMHUYECKUX IJIEMEHTOB

JI.11. MenneneeBa, CTpOEHHE aTOMa,
Hax0XJIeHUE B npupoe. Pusnyeckue u
XUMHAYECKUE CBOKCTBA kene3a. OKCUpl,
ruIpokcuabl u comu xkenesa (11) u xenesa
(III), ux coctaB, CBOMCTBA U MOJyYCHHE.
Xumuueckuil IKcnepumenm:
/[emoncmpayuu.

OCcoOEHHOCTH B3aMMOJICUCTBUS OKCHJIA
KaJIBIIUSL U HATPUSL ¢ BOJAOU (BO3MOXKHO
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalmBaHue MJIaMEHH HOHAMH HaTpHs,
KaJIASI M Kallblusl (BO3MOXKHO
MCII0JIb30BaHUE BUIEOMATEPHUAIIOB)
ccinenoBanue CBOMCTB KECTKOM BOJBI.
[Ipouiecc ropeHus xeie3a B KUCI0POIe
(BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB).

VlabopamopHvle onvimai:

[IpoBe/ieHrE KauyeCTBEHHBIX peaKIuii Ha
MOHBI (MarHusi, KaJIbLIMs, ATFOMUHUS,

[[naHupoBaTh U OCYIIECTBIISTh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS,
nenaTh BBIBOJIBI 10 PE3YJIbTATaM
AKCIIEPUMEHTA MIPU MPOBEICHUU
TaOOpPaTOPHBIX OMBITOB M MPAKTHYECKUX
pabor.

CrnenoBaTh npaBuiIaM 0€30MaCHOM
paboThI B labopaTopuu

MPU UCTIONB30BAaHUN XUMHUYECKOM
MOCyZbl U 000pYyIOBaHUS.

[[pou3BOAUTE BBIYUCIEHUS 11O
XUMUYECKUM YPaBHEHUSIM.
'YyacTBOBaTh B COBMECTHOM paboTe

B M1ape WK TpyIIIe.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE
M YCTHBIE OTBETHI C ONIOPOM

Ha UHpOpMAIUIO U3 yUeOHMKA U
CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
amnmapar Kypca XuMHUH
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1rHKa, sxenesa (II) u xxenesa (111), meau
(11), onmrcanne PU3HAKOB UX
MPOTEKAHMUS.

VccnenoBanne aM(pOTEpPHBIX CBOHCTB
TUPOKCUIA ATIOMUHUS U TUAPOKCUIA
ITAHKA.

I Ipaxmuueckue pabomuwi:

No 6. JKECTKOCTH BOJIBI U METOABI €€
YCTpaHEHUS.

Ne 7. PemeHne 3KCIEPUMEHTAIIBHBIX
3ajiay 1o TeMe «BaxHeime MeTaibl U
WX COCTUHEHUS.

Bviuucnenus:

110 YPaBHEHUSAM XUMUYCCKUX PEAKITUH,
€CJIM OJIMH M3 PEareHTOB JI1aH B N30bITKE
WU COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXO/a MPOJTYKTa
[peaxiuu

Urtoro no pazneny

20

Pasne

J 4. XuMusi 1 OKpy:Kamoas cpeaa

4.1

XUMUSI 1
OKpyXarolias cpena

3

BemiecTBa 1 MaTeprualibl B IOBCEAHEBHOMU
PKU3HU YejaoBeKa. be3omacHoe
HCIOJIb30BAHUE BEIISCTB U XMMUYECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH

cpenbl (MpeaesibHast oMy CTUMAast

XapakTepu30BaTh POJIb XUMHHU

B pa3IMUHbBIX chepax AesTeTbHOCTU
ITr0J1eH, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.

OOBACHATH yCIOBHS 0€30I1aCHOTO
MCIIOJIb30BaHUS BEMIECTB U XUMUYECKHUX
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KOHIIEHTpAaIus BellecTB. Posib XUMHUUB
[PELICHUN SKOJIOTHYECKUX MTPOOIIEM.
Xumuueckuil Ikcnepumenm:
/[emoncmpayuu.

MN3ydenue oOpa3iioB MaTepraIoB
(CTEKJ10, CIJIaBbI METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl)

peakuuii B ObITY.

AHaIN3UPOBATh U KPUTHUECKU OIICHUBATh
MHGOPMAIIUIO O BIUSIHUU
[IPOMBIIIJIEHHOCTH, CEJIbCKOTO X035 CTBa,
TpPaHCIIOPTa U JIp. HA COCTOSIHUE
OKpY>KaIOIIEN CPeIbl.

'YMeTh OKa3bIBaTh NEPBYIO MOMOIIb

IPU XUMHUYECKHUX 05KOraX U OTPaBICHUSIX.
[IpyHMMaTh yyacTue B 00CYKACHUN
npo0JieM XUMHUYECKOHN U SKOJIOTHUECKON
HAIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO ITO3ULHIO 110 TpodiieMe U
mpeyiaraTb BO3MOXKHBIE Iy TH €€
pelieHus

Wrtoro no pazgeny:

PesepBHOE Bpems

OBLIEE U1 CJIO HACOB
110 ITPOI'PAMME

68

Ipunoxenne k PII mo npeamery Xumus (8-9 kiacce)

IMoypouHoe mu1aHupoBaHue

Ne Paznen Tema 0P Ces3b ¢ II1B
n/n
8 kirace
1 1. Beezenue. 84 1.1 TIpeamer xumun. Tena u Bemectsa. TOT Ne 162 | Bu6uoreka LIOK https:// m | [IPopopuenTarus.
(1-im3 1 1) .edsoo .ru/7 41837 c
2

1.2 OcHOBHBIE METObI ITO3HAHMS: HAOIIOACHHUE,
U3MepeHue, FKcrepuMenT. (1-i u3 1 u.)

bubmuoreka [{OK https:// m
.edsoo .ru/7 41837 c
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3 1.3 Tlpaktuueckas padora Nel. JlabopaTopHoe
000pyI0BaHUE U TIPUEMBI OOpAIICHUS C HUM.
[TpaBuna 6e30macHOi pabOTHl B XUMUYECKOM
naboparopuu. (1-it u3 1 4u.)

4 1.4 Yucreie BemectBa u cmecu. CriocoOwt pa3aenenus | budmmoteka [OK https:// m
cmeceid. (1-ii u3 1 4.) .edsoo .ru/7 41837 c

> 1.5 [Ipaktuueckas padora Ne2. 1. Ouuctka
3arpsi3HeHHON noBapeHHoM conu. (1-i u3 1 4.) -

6 1.6 ®uznueckue u xumuueckue sapieHus. MOTNe bu6nuoreka L{OK https:// m
163,146,167 (1-ii u3 1 4.) .edsoo .ru/7 41837 c

7 1.7 YcnoBus v npu3Haky MPOTEKAHNUS XUMHUECKUX bu6mmoreka LIOK https:// m
peakumii. (1-i u3 1 4.) .edsoo .ru/7 41837 c

8 1.8 IlpakTrueckas padora Ne3 [Ipu3naku npoTeKkanus | -
xumuuecknx peakuuii. UOTNe 163,146,167,168,169
(L-ims 1 u)

9 2.BemectBa u

XHMquCK?g bubnuoteka [{OK https:// m
peaKiii. 109 2.1 Atombl, MosiekyJIbl. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

10
2.2 BermiectBa MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO
cTpoeHus. THUITBI KPUCTALTUIECKUX PEIIETOK
(aTromHas1, MOJIEKYJISIpHAsI, HOHHAS, METAIITNYECKas ).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BemlecTB oT Thna | bubmuoreka [{OK https:// m
KpUCcTaIH4ecKoi pemetku. (1-i u3 1 4.) .edsoo .ru/7 41837 c

11 2.3 X¥MHUUYECKHUH 3JIEMEHT. 3HAaKU XUMUYECKUX bubnmoreka [{OK https:// m
asieMeHTOB. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

12 bu6nuoreka LIOK https:// m
2.4 TIpocThie 1 cinokHbIe Bemecta. (1-# u3 1 4.) .edsoo .ru/7 41837 c

13

2.5 Xumuueckue Gopmynbl. Uaaekcsl. (1-i u3 1 4.)

bubnmuoreka [{OK https:// m
.edsoo .ru/7 41837 c
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14 2.6 3aK0H TIOCTOSIHCTBA cocTaBa BemecTna. (1-i u3 1 bubnuoreka [{OK https:// m
4.) .edsoo .ru/7 41837 c
15 ,
2.7 OTHOCUTENBHAS ATOMHAs M MOJIEKYJISIpHAsl Macca.
Pemenne pacuetHbix 3a7a4 1. Beruncienue MmaccoBoi
JIOJTM XUMHYECKOTO 3JIEMEHTa 10 (opmyJie
coenquHeHus. (1-1 u3 1 4.)
16
2.8 MaccoBasi 10151 XMUMUYECKOTO JIEMEHTa B )
coeauHeHnu. Perenne pacueTHBIX 3a1a4 2.
YcTaHoBneHUe npocTeiiieit popmyibl BemiecTna 1mno
MacCOBBIM JIOJISIM XUMUYECKUX J1€eMEHTOB. (1-i 3 1
9q.)
17 bu6nuoreka L{OK https:// m
2.9 BanentHoctb. (1-# u3 1 4.) .edsoo .ru/7 41837 c
18 2.10 CocraBnenue popmyn OMHAPHBIX COETMHEHUI bu6nuoreka L{OK https:// m
10 BasieHTHOCTH. (1-i u3 1 4.) .edsoo .ru/7 41837 c
19 2.11 3akoH coxpaHEHHs] MAcChl BEILIECTBA.
Xumnueckue ypasHeHus. Koappuuuentsl. (1-ii uz3 1 | bubnmuorexa LJOK https:// m
q.) .edsoo .ru/7 41837 c
20 2.12 YcnoBus v npusHaku npoTekanus xumudeckux | bubmuoreka [{OK https:// m
peakiwid. (1-# u3 1 4.) .edsoo .ru/7 41837 ¢
21 MexayHapoaHbIii
2.13 AtomHO-MONEKyIIsIpHOE yueHue. JKu3Hb u bubnmuoteka [{OK https:// m Jgelg’ [ILKOIBHBIX
nesitennbHOCTh M.B. JlomonocoBa. (1-ii u3 1 4.) .edsoo .ru/7 41837 c HOJTOTCK.
22 2.14 Monb - enMHMIIA KOJIMYECTBA BEILIECTBA. -
Moutsipaast macca. (1-it u3 1 4.)
23

2.15 Pemenue pacueTHbIX 3a1a4 3. Beraucienus no
XUMHUYECKHM YPaBHEHHUSM KOJIMYECTBa, 00beMa,
Macchl BELIECTBA M0 KOJIMYECTBY, 00BEMY, Macce
peareHTOB MM NPOAYKTOB peakuuu. (1-ii u3 1 u.)
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24 2.16 KontpoabsHas paborta Ne 1 "IlepBonauanbHbie -
xumuyeckue nousatus" (1- u3 1 4.)

25 3. Bosmyx.5u 3.1 Kucnopos - XMMHYECKHUI DIIEMEHT M IIPOCTOE Bu6muoreka IIOK https:// m
BemectBo. (1-i u3 1 4.) .edsoo .ru/7 41837 c

26 bubnmoreka [{OK https:// m
3.2 O30H. CocraB Bo3ayxa. (1-it u3 1 4.) .edsoo .ru/7 41837 c

27 IT .
3.3 dusnueckne U XUMUYECKUE CBOMCTBA KUCIOPO/Ia. poopuenTaiis
ITomyyenue u npuMEeHEHUE KACIOPOa.
KauecTtBeHHble peakiuu Ha ra3000pasnble BemectBa | bubnuoteka LIOK https:// m
(xkucinopon). (1-i u3 1 4.) .edsoo .ru/7 41837 c

28 3.4 Tlpaxtuyeckas pabora Ned. [Tonyuenue -
KHCIIOpO/ia M M3yueHue ero cBoucTB. (1-it u3 1 4.)

29 3.5 TernoBo# A (HEKT XUMHUYESCKUX PEaAKITH.
[TonsiTre 006 5K30 - ¥ dHAOTEpMHUUECKUX peakuusx. (1- | bubmuoreka [{OK https:// m
Hwuszlu) .edsoo .ru/7 41837 ¢

30 Bognopon. 3u. 3.6 Bomopo - XUMHYECKUIA DIIEMEHT M IIPOCTOE bu6muoreka ITOK https:// m
BeniecTBo. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

31 [lens BosoHTEpa B

Poccun.

3.7 ®u3nueckre 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA.
[Tony4yenne Bogopoaa B nabopatopun. KauecTBeHHBIE
peakIMu Ha ra3oo0pa3Hble BelecTBa (BOJOPO).
[Torydenue Bo10opoa B MPOMBIIIIEHHOCTH. bu6nuoreka [{OK https:// m
[Tpumenenue Bogopoaa. (1-i u3 1 4.) .edsoo .ru/7 f41837 c

32
3.8 Ilpaktrueckas padora Ne5. [Tonyuenue Bogopona [
U U3y4eHue ero cBorcTs. (1-it u3 1 4.) -

33 4. Boza. 6u. 4.1 Bona B mpupone. KpyroBopoT BoibI B IPUPOJIE. bubnmnoreka [{OK https:// m
(I-fims 1) .edsoo .ru/7 41837 ¢

34

4.2 ®uszndecKkue U XUMUYECKHE CBOMCTBA BOABIL. (1-i
3 1 4.)

bubnmoreka [{OK https:// m
.edsoo .ru/7 41837 c
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35 4.3 PactBopsl. PactBopumocTs BemectB B Boje. (1-if | bubmuoreka [{OK https:// m
u3 14.) .edsoo .ru/7 41837 c

36 4.4 KoHueHTpaiusi pacTBopoB. MaccoBas 10J1st -
pacTBOPEHHOI0 BeulecTBa B pactBope. (1-ii u3 1 4.)

37
4.5 TpakTudaeckas padbota Ne6 [Ipurorosiienue -
PacTBOPOB € OINPEEIECHHOW MacCOBOM J0JIe
pactBopenHoro BemiectBa. MOTNe 163,146 (1-i1 u3 1
9q.)

38 4.6 Pemenue pacueTHbIX 3aj1a4 4. Pacuetr maccoBoi -
JI0JIM BeliecTBa B pactBope. (1-it u3 1 4.)

39 5.OCHOBHBIE KJIACChI

HEOPTaHHYECKUX
coenuHeHun. 13u.

5.1 Oxcuapl. Knaccuduxanus. Homenknarypa. bu6nuoreka L{OK https:// m
dusuyeckue cBoiicTBa OKCHIOB. (1-# u3 1 4.) .edsoo .ru/7 41837 c

40 5.2 Xumuueckue cBoiicTBa okcuaoB. [lonyuenue u bubnuoteka [{OK https:// m
npuMeHeHne okcuoB. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

4l 5.3 OcnoBanus. Knaccuduxamus. Homenknatypa.
duznyeckue cBoiicTBa ocHoBaHuM. [lomyuenue bubnuoreka [{OK https:// m
ocHoBaHuH. (1-1 u3 1 u.) .edsoo .ru/7 41837 ¢

42 5.4 XuMuueckue CBOMCTBA OCHOBaHUN. Peakiins
HelTpanu3anuu. Munukaropel. U3menenne okpacku | bubmuoreka [{OK https:// m
MH/IMKAaTOPOB B Pa3IM4HbIX cpenax. (1-i u3 1 4.) .edsoo .ru/7 41837 c

43 5.5 Kucnortsl. Knaccuduxanus. Homenknarypa.
®uznyeckue cpoicta kucior. [lomyuenue u bu6nuoreka [{OK https:// m
npuMeHeHne kucior. (1-it uz 1 4.) .edsoo .ru/7 41837 c

44

5.6 Xumuueckne cBoicTBa KUCIOT. IHAUKAaTOpHI.
M3meHeHnne OKpacKy HHIMKATOPOB B PA3ITMYHBIX
cpepax. (1-it u3 1 4.)

bubnmuoreka [{OK https:// m
.edsoo .ru/7 41837 c
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45 5.7 Comu. Knaccudukamus. Homenknarypa.
dusnueckue cBoiicta coneil. [lomydyenue u bubmuoreka LIOK https:// m
npuMeHeHue cosei. (1-i u3 1 4.) .edsoo .ru/7 41837 c

46 5.8 Xumuueckre U GU3NIeCKue CBOMCTBA COJCH. bubnmoreka [{OK https:// m
PacTBOprMOCTH coJieii B Boje. (1-ii u3 1 u.) .edsoo .ru/7 41837 c

47 5.9 I'eneTnueckas CBsI3b MEX]y KilacCaMu bubnuoreka [{OK https:// m
HEOpraHUYeCKUX coequHeHui. (1-i u3 1 4.) .edsoo .ru/7 41837 c

48 5.13 KontponbHas padorta Ne 2 mo teme «OCHOBHBIE | -
KJIACCHI HEOPTaHMYECKUX coequHeHni» (1-1 u3 1 4.)

49 5.11 TlpakTuueckas padora 7. Pemenue -
IKCIIEPUMEHTAIBHBIX 33124 110 TeMe «OCHOBHBIC
KJIACCHI HEOPTaHMYECKUX coeaquHeHni». (1-1 u3 1 4.)

50 Jenn 3emn.
5.10 [Tpo6iema 6€30MacHOTO UCTIOIb30BAHUS
BEILIECTB U XUMHYECKUX PEAKIIUI B MOBCEIHEBHOMN
*Ku3HU. TOKCUYHBIE, TOPIOYKE U B3PHIBOOIACHBIE
BelecTBa. beIToBas xuMuyeckast rpaMOoTHOCTb. (1-ii bubnuoteka [{OK https:// m
u3 1 4.) .edsoo .ru/7 41837 ¢

o1 5.12 O6o00meHue 1 cucTeMaTu3alys 3HaHUi 110 TeMe | -
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCIMHCHHIDY
(L-ims 1 u)

52 6. ITepronuaeckuii )

3AKOH.6 . 6.1 Ilepuonnueckuii 3akon JI.1. Menneneesa. (1-it u3

1 4.)

53 6.2 Ilepuonnyeckuii 3akoH u tadbnuna J[.1. bubnmoreka [{OK https:// m
Menpeneena. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

54 6.3 Ilepuonuyeckas cucremMa XuMHueckux 3nemMeHToB | bubnuoteka [OK https:// m
J.M. Menneneesa. (1-i u3 1 4.) .edsoo .ru/7 41837 c

55

6.4 ®usnueckuil CMBICT aTOMHOTO (ITOPSIKOBOTO)
HOMEpa XUMUYECKOTO 3JIeMEHTa, HOMEpa IPYIIIbI U
Mepro/1a MepuoAnIecKoi cucteMsl. (1-i u3 1 4.)

bubnmoreka [{OK https:// m
.edsoo .ru/7 41837 c
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56 6.5 CTpoeHue YHEPreTUYECKUX YPOBHEN aTOMOB
nepBbIx 20 XUMHUYECKUX AJIEMEHTOB nepuoanueckoir | budmorexa LJOK https:// m
cucremsl JI.M. Menpaeneesa. (1-# u3 1 4.) .edsoo .ru/7 41837 c

57 6.6 3nauenue [lepuoanueckoro 3akoHa bubnmoreka [{OK https:// m
J.M Menneneesa. (1-i u3 1 4. .edsoo .ru/7 f41837 c

58 7. Xummaeckas 7.1 DIeKTPOOTPULATENLHOCTH ATOMOB XMMUUECKHX Bu6muoreka IIOK https:// m

CBA3b. 8. s1eMeHTOB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

59 7.2 KoBasieHTHast XuMHU4ecKas CBsi3b: HenossipHas. (1- | bubmmoreka LIOK https:// m
nwuszlua) .edsoo .ru/7 41837 c

60 7.3 KoBanenTHast xumMudeckasi cBsizb: nossipHast. (1-it | buommoteka [IOK https:// m
u3 1 4.) .edsoo .ru/7 41837 c

61 .
7.4 TloHsATHE O BOJOPOJHOM CBSI3U U €€ BIUSHUH HA
du3nyecKre CBOMCTBA BeleCTB HA puMepe Boabl. (1- | buommoteka [IOK https:// m
nwuszlua) .edsoo .ru/7 41837 c

62 bu6nmoreka [{OK https:// m
7.5 Nonnas cBsi3b. (1-ii 3 1 4.) .edsoo .ru/7 41837 c

63 bubnuoreka [{OK https:// m
7.6 Metauimdeckas cBsizb. (1-if u3 1 4.) .edsoo .ru/7 41837 c

64 7.7 O0001IEeHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe -
«Crtpoenne aroma. CTpoeHHE BEIIECTB. XUMUYECKAs
cBs3b» (1-iiu3 1 u.)

65 7.8 KontponbHast padota Ne 3 o teme «CtpoeHue -
atoma. CTpoeHHE BemeCcTB. XUMHUIECKas CBA3by» (1-i
u3 1 4.)

66-68 | IloBTopenwme. 34. )
[ToBTOpEHUE.

9 kiace
1 1. IloBTOpeHue. Su.

1.1 Ilepnonnyeckuil 3aK0H U EpUOJUYECKasi CUCTEMA
xumuueckux 3yemenToB J[. . MenaeneeBa B cBeTe
y4eHHus 0 cTpoeHuu atoma. (1-i u3 1 u.)

bubmuoreka [{OK https:// m
.edsoo .ru/7 41837 c
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2 1.2 XapakTrepucTuka XMUMHUYECKOIO 3JIEMEHTA Ha
OCHOBAHUU €r0 MOJIOKEHUS B MIEPUOIUUECKON bubnmoreka [{OK https:// m
cucreme JI. 1. Menneneea. (1-it u3 1 4.) .edsoo .ru/7 41837 c
3 1.3 Ctpoenue BemectBa. Kpucraminieckue peméTku
U (U3MYECKUE CBOMCTBA BEIIECTB, HA OCHOBAHUHU MX bubmuoreka LIOK https:// m
CTPOEHHUSI. .edsoo .ru/7 41837 c
4 bubnmoreka [{OK https:// m
1.4 Knaccudukanus BEIecTs. .edsoo .ru/7 f41837 c
S 1.5 Bxoanas koHTpospHas padora. (1-it u3 1 4.) _
6 2. XumMuieckue 21Kn .
. accu(UKanus XUMHUYECKUX PEAKIIHIA 110
peaki. 4. pa3IMYHBIM MPU3HAKAM: YUCITy U cOCTaBy UcXonHbIX | bubmmoreka LIOK https:// m
U MOJTy4eHHBIX BeniectB. (1-i u3 1 4.) .edsoo .ru/7 41837 c
! 2.2 Knaccudukanusi XAaMAYECKHX PEAKIIUM 110
pa3IMYHBIM MPU3HAKAM: H3MEHEHUIO CTENECHEH
OKHCJICHUS aTOMOB XUMHUYECKUX 31eMeHTOB. (1-it u3 1 | bubnuoteka [IOK https:// m
q.) .edsoo .ru/7 41837 c
8 2.3 Knaccuduxanus XuMUYeCKUX peakIuil mo
pa3IMYHBIM MPU3HAKAM: MOTJIONIEHUIO U BeieneHnto | bubnuoreka [IOK https:// m
sreprud. (1-i u3 1 4.) .edsoo .ru/7 41837 c
d 2411 i
4 TloHsiTHE O CKOPOCTH XUMHUYECKOH PEaKIIHH.
@DaKTOpHl, BAUSAIOLIUE HA CKOPOCTh XUMHUYECKOU bu6nuoreka LIOK https:// m
peakuuu. [Tousitre o karanusarope. (1-i u3 1 4.) .edsoo .ru/7 41837 c
10 DNEeKTPOIUTHYECKAS
TICCOTIHAITUS

BemiecTB. Peakiumn
MOHHOTO OOMEHaA.
10y.

2.5 DIEKTPOIUTHYECKAs TUCCOLUAINS. DIEKTPOIUTHI
1 HeaeKTpoauThl. Monbl. Katnons! u annonsl. (1-i
u3 1 4.)

bubmuoreka [{OK https:// m
.edsoo .ru/7 41837 c
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11 2.6 Peakiuu nonHoro oomeHa. YcioBus npotekanust | bubnumoreka [IOK https:// m
peakiuii HoHHOTO oOmena. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

12 2.7 Ilpaktuueckas padota Nel "Peakiiuu HoHHOTO
obmeHa" (1- u3 1 4.)

13 2.8 DneKTponuTHIeCKas: AUCCOLMALINS KUCTIOT, bubnmoreka [{OK https:// m
tieao4er u cosreid. (1-i u3 1 4.) .edsoo .ru/7 41837 c

14 2.9 Ilpaktuueckas padota No2 "KadyecTBeHHbIE
peakuuu Ha MOHBI B pactBope” (1-ii u3 1 u.)

15 2.10 Crenenb okucnenus. OnpeneneHyue CTeneHu
OKHCJICHUSI aTOMOB XUMHYECKHUX JIEMEHTOB B bu6nuoreka L{OK https:// m
coeaunenusix. (1-i u3 1 4.) .edsoo .ru/7 41837 c

16 bu6nuoreka L{OK https:// m
2.11 Okucnutens. BoccranoBurensb. (1-it u3 1 4.) .edsoo .ru/7 41837 c

17 2.12 CyuiHocTh OKUCIUTENBHO - BOcCTaHOBUTENBHBIX | bubmuoreka [{OK https:// m
peakiwid. (1-# u3 1 4.) .edsoo .ru/7 41837 ¢

18 2.13 [MoBTOpeHnue u 06001IeHNE, TOATOTOBKA K -
KOHTpPOJIbHOM pabote 1o teMe "XuMudyeckue
peakuuu". (1-iu3 1 4.)

19 2.14 KontposnbHas pabota 1o Teme "Xumuueckue
peakuun". (1-fiu3 1 4.)

20 3. Merammst. 164 3.1 IlonoxeHne METaIIOB B IEPUOANUECKON crcTeMe
xumuueckux snemeHToB J[.U. Menneneesa. (1-it u3 1 | bubnuorexa [{OK https:// m
q.) .edsoo .ru/7 41837 ¢

21 3.2 O6mwme ¢usuveckue cBoiicTBa MeTaywioB. (1-it u3 | bubnuoteka LOK https:// m
1 4.) .edsoo .ru/7 41837 ¢

22

3.3 OO0uIre XuMU4eCKHe CBOMCTBA METAJIIOB:
peaKuyu C HeMeTallaMH, KUCIIOTaMH, COJISIMU.
DIIEKTPOXUMUYECKNN Pl HAIPSHKEHUM METAIIIIOB.

(24.)

bubmuoreka [{OK https:// m
.edsoo .ru/7 41837 c
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2
3 3.3 OO0u1rie XuMU4ECKHe CBOMCTBA METAJIIOB:

peaKIMy C HeMEeTaJUIaMH, KUCIIOTaMH, COJISIMH.
DIEKTPOXUMUYCCKUN PsJl HAPSDKCHUH METAIITIOB. bubmuoreka [{OK https:// m
(2u.) .edsoo .ru/7 41837 c

24 3.4 Meraibl B mpupoje. O0mme crocoos bubnmoreka [{OK https:// m
noay4yeHus MeTautoB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

25 3.5 Koppo3swust meTamioB u criocoObl ux 3ammThl. (1-if | bubmmoteka [OK https:// m
u3 1 4.) .edsoo .ru/7 41837 c

26 3.6 Illenounsie metamibl u ux coeaunenus. (1-it u3 1 | bubnuorexa LIOK https:// m
q.) .edsoo .ru/7 41837 c

27 bu6nmoreka L{OK https:// m
3.7 lllenouno3emenbubie MeTauibl. (1-i u3 1 4.) .edsoo .ru/7 41837 c

28 3.8 lllenouyno3emMenbHbIE METAIUIB M X coennHeHns. | bubmmoreka LIOK https:// m
(1-iim3 1 u.) .edsoo .ru/7 41837 c

29 Bu6smorexa 1IOK https:// m | [IPodopuenTanus
3.9 Anmromunnid. (1-i u3 1 4.) .edsoo .ru/7 41837 c

30 3.10 Am¢oTepHOCTb OKCHA U THAPOOKCH A bubnuoreka [{OK https:// m
amomunus. (1-i u3 1 4.) .edsoo .ru/7 41837 c

31 bubnuoreka [{OK https:// m
3.11 XKeneso. (1-ii u3 1 4.) .edsoo .ru/7 41837 ¢

32 3.12 CoenuHeHus XKele3a U X CBOMCTBA: OKCUJIBI, Bu6smorexa 1IOK https:// m | [IPodopuenTanus
ruapokcu bl v cosm skenesa (1L u I11) (1-# u3 1 9.) .edsoo .ru/7 41837 ¢

33 3.13 TlpakTudeckas padorta Ne 3 «Pemenue -
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTalibl U uX
coequHeHus». (1-h u3 1 4.)

34 3.14 TloBTOpenue u 00001IIeHNE, TTOATOTOBKA K -
KOHTPOJIBHOU paboTe 1o TeMe "MeTaiisl U uxX
coenuHenus". (1-i u3 1 4.)

35

3.15 KontponbHas padota Ne 2 o Teme « MeTauibl u
ux coequHeHus». (1-h u3z 1 4.)
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36 4. Hemeranpt. 264. 4.1 IonoxkeHre HEMETAIIJIOB B MEPUOIMYECKON
cucreme xummudeckux snmeMenToB [[.M. Menaeneesa. | buommoteka [IOK https:// m
(1-ti m3 1 u.) .edsoo .ru/7 41837 c

37 bubnmoreka [{OK https:// m
4.2 O6mume cBoiicTBa HeMeTa/utoB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

38 bubnuoreka [{OK https:// m
4.3 Tayiorensl: dusnveckue cporcTra. (1-it u3 1 4.) .edsoo .ru/7 41837 c

39 bubnmoreka [{OK https:// m
4.4 Tanorensl: xuMudeckue cBomcTra. (1-it u3 1 4.) .edsoo .ru/7 41837 c

40 4.5 CoeTMHEHUS TAJIOTEHOB: XJIOPOBOIOPO/I, bu6nmoreka [{OK https:// m
XJIOPOBOZAOPOAHAS KUCIOTA U €€ cor. (1-#f u3 1 4.) .edsoo .ru/7 41837 c

41 bu6nuoreka L{OK https:// m
4.6 Cepa: dusnveckue 1 XMMHUYCeCcKre cBoiicTBa. (2 4.) | .edsoo .ru/7 f41837 c

42 4.7 CoelMHERNS CEPBI: CEPOBOAOPOI, CYIIbPHIb, Bu6mmoreka LIOK https:/ m | BeemupHbiit Jlenn
OKCH/IbI cephl. (2 4.) .edsoo .ru/7 41837 ¢ 3/10poBBs.

43 4.8 CepHasi, cepHUCTasI U CEPOBOIOPOIHAsE KUCIOTH U | bubnuoreka [{OK https:// m
ux coi. (2 1.) .edsoo .ru/7 41837 c

44 4.9 AzoT: pusnyeckue u xumudeckue ceoictra. (1-it | bubnuorexa LIOK https:// m
u3 14.) .edsoo .ru/7 41837 c

45 bubnuoteka [{OK https:// m

.edsoo .ru/7 41837 c
bubnuoreka [{OK https:// m

4.10 Ammuak. Conu ammonus. (1-it u3 1 4.) .edsoo .ru/7 41837 c

46 bubnmnoreka [{OK https:// m
4.11 Okcuapl azota. (1-it u3 1 4.) .edsoo .ru/7 41837 ¢

47 bubnuoreka [{OK https:// m
4.12 AzotHas kucnota u ee conu. (1-it u3z 1 1.) .edsoo .ru/7 41837 c

48

4.13 INpaktuueckas padota [lomyuenne ammuaka u
n3y4yeHue ero cBOMcTB. (1-it u3 1 u.)
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49 4.14 ®ochop: dusnyeckue u xumudeckue ceorictea. | bubmmoreka [{OK https:// m
(1-im3 1 1) .edsoo .ru/7 41837 c

50 4.15 Coenunenus dochopa: okcuz dpocdopa (V), bubmuoreka [{OK https:// m
optodocdopras kucnoTa u ee cou. (1-it u3 1 4.) .edsoo .ru/7 41837 c

51 4.16 Yraepon: ¢pusnueckue u xuMmudeckue cBoiicta. | bubmmorexa LJOK https:// m
(1-ti m3 1 u.) .edsoo .ru/7 41837 c

52 bu6nuoreka L{OK https:// m

.edsoo .ru/7 41837 ¢

4.17 Annotponus yriaepoja: anmas, rpadur, kapoun, | budnuorexa LIOK https:// m
dymrepenst. (1-i u3 1 4.) .edsoo .ru/7 41837 c

53 4.18 Coemunenus yriepoaa: okcun yriaepoaa (I1) u bu6nmoreka [{OK https:// m
(IV), yroapnas kuciora u ee couu. (1-i u3 1 4.) .edsoo .ru/7 41837 c

54 4.19 Ilpaktuyeckas pabora Ne5 "[lonydyenue -
YTJIEKUCIIOTO ra3a U u3ydeHue ero ceomcts" (1-i u3 1
q.)
4.20 TlepBoHauanbHbIE CBEACHUS O CTPOCHUU bubnuoreka [{OK https:// m
opranuveckux Beniects. (1-if u3 1 4.) .edsoo .ru/7 41837 ¢

55 Bu6nuorexa LIOK https:// m | AeHb 3emin

.edsoo .ru/7 41837 ¢

56 4.21 VIcTOYHUKH YTIIEBOOPOIOB: IPUPOIAHBIN Ta3, bubnuoreka [{OK https:// m
HedTh, yroub. (1-iiu3 1 4.) .edsoo .ru/7 41837 ¢

57 4.22 Kucnopozacoaepxaiiue COeTuHEHUS: CIUPTHI bu6nuoreka [{OK https:// m
(meraHou, 3TaHou, rauepuH). (1-i u3 1 4.) .edsoo .ru/7 41837 c

53 bubnmnoreka [{OK https:// m
4.23 Kpemuuii u ero coepunenus. (1-it u3 1 4.) .edsoo .ru/7 41837 ¢

59 4.24 PO3 1o Treme "HeMeTanabl M UX coeAUHEHUS" -

60 4.25 TloBTOpeHHEe MpoiiIeHHOTO MaTepuaia o Teme )
«Hewmerame IV-VII n ux coenmmuenus». [loaroroska i
K KOHTPOJIbHOH pabote. (1- u3 1 4.)

61

4.26 KontponbHas padota Ne 3 « Hemeramisr V-VII
1 UX coequHeHus». (1-h uz 1 4.)
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64 5. Xumus u Henb 3emin
oxpymagomaﬂ 5.1-5.3 Xumudeckoe 3arpsi3HEHUE OKPYIKaOIIEH bubnmoreka [{OK https:// m
cpena. ot cpenpl U ero nocneactsus. (1-i u3 1 4.) .edsoo .ru/7 41837 c

66 [ToBTopenwue. 24.

IToBTOpEHMEe
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