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IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHS B CHUCTEME HayK. leina u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemecTB. [loHsTue o
MeTOJIaX Mo3HaHus B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cioxHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnaeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsI aTOMHasi Macca. OTHOCUTENbHAsS MOJIEKYIsIpHast
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COESMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo popMysiaM XUMHUUECKHX COSTMHEHUH.

@U3NYECKME U XUMHUUYECKHE SIBJICHUS. XUMHUUYECKas peakuus W e€ MpU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYJ0#, mpaBuiaMu paboThl B J1abOpaTopuu U MpUEMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIECTB, HaOMoieHue pu3nyecKkux (IIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYNKE, KAUTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUYECKHUX (TOpPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBJICHUM, HAOII0eHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMs] XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHuHd, B3auMoJeicTBue skene3a ¢ pactBopoMm coiu meau (II), msydenuwe cmnocoOoB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadusi, MpOBeIEHWE OUYUCTKA TMOBAPEHHON COJHM, HaONIOJIEHUE U OIMHCAaHUE
pE3yNbTaTOB MPOBEACHUS OIbITa, WILIIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, GU3NYecKue U XMMUYECKHE CBOMCTBA (PEaKIMK TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aioTpomHas MoaudUKanus
KHCIJIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YypaBHEHUS, D3K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIuMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snmemeHT M mpocroe BemecTBo. Haxokaenue Bomopoda B INpPUPOLE,
¢buznuecKkrue U XuMUYEeCKHe CBOWCTBA, MIPUMEHEHUE, CIIOCOObI monydeHus. Kucnotel u conu.

MonspHblii 00bEM ra3oB. Pacu€Tsl N0 XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cpoicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHACBIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0jsi BelIeCTBa B
pactBope. Xumudeckue cBoWcTBa BOJbl. OcHOBaHMs. PoJjib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX Boja. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
cosreoOpa3yromue (OCHOBHBIC, KUCIOTHEIE, aM(POTepHBIC) U HecoeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccudurarmuss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKMe M XUMHYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnoter. Knaccuduxamnus xkuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kucaoT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xumudeckue coictBa coieil. Ilomyuenue
COJIEH.

I'eneTnveckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJIydeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHS W TPEKpaIeHus ropeHus (moxkapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3y4eHHuEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHHE BHJIEOMATEPHAIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUs BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€H pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTa/llaMd (HaTpUEeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C MeETajuIaMH,
peakuuii HeWTpaau3alMM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepumoanyeckas cucrema xummu4yeckux djementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHBIE METAIIJIbl, TaJOTeHbl, UHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux 2neMeHToB JI. M. Menneneesa. Ilepuonbl u rpynnbl. DPU3HYECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sAnep. HM3otombl. JnextpoHsl. CtpoeHHne
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XuMuUeckux 3neMeHToB [leproaudeckoi cuCTeMbl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
[Tepuonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue Ilepuoauueckoro 3akoHa u Ileproauyeckoil cCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHs Hayku U npakTuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.



Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHast CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbr
OKHUCJICHUS U BOCCTAHOBJICHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMHU KHCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIIMK (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meoscnpeomemnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3CH NPH M3yYEHUM XMMUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX EeCTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TMOHSITHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalIM3,  CHUHTE3,  KiIaccuukanus,  TMEePUOJUYHOCTh,  HAONIOJCHUE,  DKCIIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, arToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO, TeNo, O0OBEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (HU3WYECKHE BEIUYHHBI, €IUHUIIBI M3MEPEHUs, KOCMOC, TJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 kaacc

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux osnementoB [l U.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallks, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEHmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHEeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XuMHUYEeCKUX peakiuil Mo pa3InYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEmIoBOMYy 3(h(dekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYaCTHIO KaTamu3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TETEePOreHHBIX peakiusax. [loHsTue o
karanu3e. [loHsaTHe o XuMHYecKOM paBHOBecMU. DakKTOphl, BIHUAOIIME HA CKOPOCTh
XUMHUYECKON PEaKIUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHUH OKHUCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOJIUTUYECKON AUCCOLMALMH. DJIEKTPOJIUTHI U HEAEKTPOIuThl. KaTHoHBI,
aHUOHBI. MeXaHM3M [HCCOIMAllMM BEUIECTB C pPAa3IHYHBIMH BHJAMU XUMUYECKOW CBS3H.
Crenens auccormanuy. CHUIBHBIC U CIa0bIE AIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcnoBHS MPOTEKaHUs peakluii MOHHOTO OOMEHa, MOJHbBIE U
COKpall€HHble MOHHBIE ypaBHEHMs peakuuil. CBONWCTBAa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE



MPEJICTaBICHU 00 SJICKTPOIUTUYECKON aucconuanuu. KadecTBEeHHbIE pEaKIMd Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKON peakUuu OT BO3JEHCTBHUS pa3IMUHbIX
(baxTOpOB, HCCIEIOBaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNT
KHUCJIOT, IeJIo4Yell M cojiell (BO3MOKHO MCIIOJIb30BaHME BUJEO MAaTEpUasoB), IPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUINX TMPH3HAKK MPOTEKAHUs pPEeakiuii MOHHOro oOMeHa (0OpazoBaHHE
ocaJika, BbIJEJIEHUE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu pas3lokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIIBIO KAaue€CTBEHHBIX DPEAaKIUN Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTtanuibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHue U (pU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TrajOrEHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEIHCTBHE C MeTaUlaMH, HEMETaJUIaMH,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMmeHenue. JleificTBue xjopa 1 XJIOpOBOJOPO/Ia HAa OPraHU3M 4YeJioBeKa. BakHelme Xiaopuast
U UX HaX0XJCHHUE B IIPUPO/IE.

OO6mass xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepol. CepoBogopoa, cTpoeHue, (GU3MYECKHE M XUMUYECKHe CBOMCTBAa. OKCHUIBI CEphl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak TPEACTaBUTENSI Kiacca KHUCIOT W crnenududeckue). XUMUYSCKHE PEaKIuH,
JeXalue B OCHOBE IMPOMBINIJIEHHOTO Crocoba MoiydeHUs cepHoil kucnotel. [Ipumenenue
cepHoit KuciaoTel. CoJi CepHOM KUCIOTHI, KAYeCTBEHHAs peakius Ha cynb(par-uoH. Haxoxaenue
ceppl M €€ COeOUHEHMH B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeW Ccpeabl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLECHHUS.

OOmass xapaktepuctuka nsieMeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMHUYecKue cBoiicTBa. KpyroBopot azora B mpupoje. AMMHAK, ero (pusnueckue U XuMU4ecKue
CBOICTBa, MoyueHue u npumeHenue. Cosm aMMOHHUsI, UX (PU3MUECKUE U XUMHYECKHUE CBOWCTBA,
npuMeHeHne. KauecTBeHHasl peakuusi HaA MOHbl aMMOHUsS. A30THas KUCJIOTa, €€ IMOJIy4YEHUE,
¢dbusznueckue M XUMHUYECKHE CBOHCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnoapb3oBaHue HHUTPATOB M COJIEW aMMOHHS B KadyeCTBE MHUHEPAIbHBIX
ynoopenuii. XumMuueckoe 3arps3HeHne OKPYKAIoIIeH cpebl COSUHEHUAMH a30Ta (KHUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MOAUPHUKAIII
docdopa, dhusznueckue u xumudeckue cBoictBa. Okcun docdhopa (V) u docdopHas kucnora,
¢u3nyeckue M XMMHUYECKHE CBOIcTBa, mosyudeHue. Mcnosib3oBaHue ¢ochaToB B KauecTBe
MUHEPAIBHBIX YI0OPEHHIA.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIEpOo, alUIOTPONHbIE MOJU(PHUKALINN, pACIPOCTPaHEHHE B
npupoje, pu3nuecKkue U XuMudeckue cBoiictsa. Ancopbuus. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (GpuU3MYecKrue U XMMUYECKHE CBOMCTBA, JCMCTBHE Ha )KHBBIE OPTaHU3MBI,
MOJIydeHUE W MPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBs3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUNoTe3a II100aIbHOTO MOTEMJICHUs KIUMarta, MapHUKOBbIM 3¢ ¢ekT. YrojapHas KHciaoTa U eé
CONM, WX (pU3MuUecKMe M XMMHUYECKHE CBOICTBA, MOJydyeHHE M NpuMeHeHue. KauecTBeHHas



peakuus Ha  KapOoHar-uonbl. Mcmomnb3oBanume  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COECJUHEHMSX YIJepoja
(MeraH, 3TaH, OJTWUJIEH, AalETUJIEH, 3TaHOJ, IJMIEPUH, YKCycHas Kuciota). llpuponnsie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), MPOAYKTHl HUX MepepaboTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKN BXKHBIX BEIECTBAX:
KHUpax, Oelkax, YriaeBoJaX — M HMX pOJM B JKU3HH 4YelIOoBeka. MarepuaabHOE €IHMHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B npupone. OOmue mnpexacraBieHuss o6 oxcunpe kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, MX HCIOJIB30BaHUE B OBITY, B IIPOMBIIUIEHHOCTH. BaxkHeinme
CTPOUTEINIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MMacHOTO UCMOIb30BAaHUS CTPOUTEIbHBIX MATEPHATIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3y4YeHue oO0pa3I0B HEOPTaHMYECKUX BEILECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEJCHHE
KAaueCTBEHHBIX pEeaKluil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKaHMs, OTbITHI,
oTpaxaromue (U3NYeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB M MX COEAUHEHMH (BO3MOKHO
UCI0JIb30BAHNE BHUIECOMATEPHATIOB), O3HAKOMJIEHHE C 00pas3llaMH XJIOPUIOB (TaJIOr€HHJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXXHO HCHOJIb30BaHHE
BHJICOMATEepHasoOB), HAOMIOJEHHE TMpollecca OOyrauWBaHHS  caxapa TIOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBiIeHHOMN CEpHOI
KHUCJIOTBI, TIPOBEJICHHE KAaUeCTBEHHON peaKkIMH Ha Cynb(aT-uOH W HaONo/leHue IMpH3HaKa eé
MPOTEKAHUsI, O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U PoCPOpPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE U H3Y4YEHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCI0JIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJENed KPHUCTAUIMYECKUX PEIETOK anmMasa,
rpaduta, GQyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKHCIIOrO rasza, MpOBEJCHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CIWJIMKAT-HOHBl W HW3Y4YE€HHE TMPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIJICHHE C MPOJIyKIIHeH
CHJIMKATHON TMPOMBIIIJICHHOCTH, PEIICHHE JKCIIEPUMEHTANBHBIX 3a1ad 1o TeMe «Baxnelmue
HEMETAJLIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeIMHEHHS

OOmiass xapakTepuCTUKa XUMUYECKUX DJEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
nonoxkenus B [lepuoanueckoit cucteme xumudeckux snemeHToB J[. . MennesneeBa u cTpoeHus
atomoB. CtpoeHue MeTamioB. MeTalnueckas CBsI3b M MeTaUIM4ecKas KpUCTaindecKas
pemérka. DIEeKTPOXUMHUYECKUH psl HanpsbkeHuid MertamioB. Du3nueckue W XUMHYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl moxydeHus MeTaioB. [loHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyT'YH, JIOPATIOMUHHM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIIEHHOCTH.

[enouynsle MeTauIbl: OJIOKEHNE B Ileproanueckoil cuctemMe XUMHUYECKUX 3J1EMEHTOB /1.
W. MenneneeBa, CTpOEHHE MX aTOMOB, HaxOXICHHE B npupoiec. PuU3NuUecKue U XUMHUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUIBI U THAPOKCUABI HATpUs U Kanus. [IpumeHeHue
LIEJOYHBIX METAJVIOB U UX COETUHEHUIA.

[llennoyHO3EMENBHBIE METAJIBI MAarHUil M KaJbLUU: mnoJiokeHue B Ilepuoanueckoit
cucreMe xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOKJICHHUE B
npupoje. Ousnyeckne U1 XMMUYECKUE CBOMCTBA MarHus W Kajablusa. BaxHelnme coequHeHUs
KaiblMs (OKCHUI, THAPOKCU, COJH). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs!.



Antomunuil: nonoxxenue B Ilepumonmyeckoil cucreme xumuueckux snemeHTtoB [ U.
MenneneeBa, CTpoeHHE aToma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
aIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenne B llepuoanueckoid cucremMe xumuyeckux i3viemeHtos [l M.
MenneneeBa, CTpoeHHE aToma, HaxoXKJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
xene3a. Okcupnpl, ruapokcussl U conu skenesa (II) m xenesa (III), ux cocras, cBolicTBa U
[IOJIyYEHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/NIOB M CIUIABOB, HMX (U3MYSCKUMHU CBOWCTBAMHU,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUSI OKCH/IA KAJIBIM U HATPUS C BOJOH (BO3MOKHO MCIOJIH30BAHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBaHHE CBOMCTB KECTKOW BOJBI, Ipollecca TOPEHMs XKelle3a B
KHUCTIOpo/ie  (BO3MOXHO  MCIOJBb30BaHME  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, allOMUHUA, LMHKa, *ene3a (II) u xenesa
(IIT), menu (II), HaGmroneHue U onmucaHUe MPOLIECCOB OKPAILIMBAaHUS MJIaMEHW MOHAMU HaTpus,
KaJiusl U KanblMsl (BO3MOXHO HCIOJIb30BaHUE BUAECOMATEPUAJIOB), UCCIEI0OBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxxHelmme MeTaJuTbl U UX COCTMHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa 1 Marepuabl B IOBCETHEBHOM JKM3HM uesoBeKa. be3omacHoe HCIoJIb30BaHKE
BEIIECTB M XMMHUYECKHX peakuuil B ObITy. IlepBas momormib Npu XHMHUYECKHUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpebl (MpeaenabHas TOMyCTUMas KOHIEHTpaIus
BemecTs, najiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasIoB MaTepHUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJUMEPHBIC MaTEPUAIbI).

Meostcnpeomemmwie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3€H MpU M3y4EeHUU XUMUM B 9 Kilacce OCYIIeCTBIISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSTHIA,
SIBJISFOIIUXCSI CHCTEMHBIMH ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJM3,  CHUHTE3,  KilaccupuKanus,  MEPUOAUYHOCTb,  HAOIMIOJEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT U, MAaTEPUAIIBI.

Oduzuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
PaIMOaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUUYECKHI 3apsl, MPOBOJHUKH, MOIYIPOBOIHUKH,
TUDTIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UUYECKHUE BEIHYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, TUIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpeHUs,
MUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTEeNIbHbIE BEIECTRA.

l'eorpadus: armocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOIIa€MBIE, TOIIMBO, BOJHBIE PECYPCHI.



HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamera.

JInyHOCTHBIE pe3yabTaThl

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUeHHs] XUMUU B €IUHCTBE Y4eOHOM M BOCITUTATEILHON ESTETLHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMU  POCCUWCKMMM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATU3AINY 00yJarOIIXCHL.

JIM4HOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PACIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YAaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HaCJIEUI0, MOHMMAaHMUs 3HAUYEHUs XUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaIUEl 0 MEepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMAX 00 ycTpoucTBe
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO MIOJIE3HOH,
yueOHO-HCCIIeI0BAaTEeIbCKOM, TBOPYECKOM M JAPYrUX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBIMIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHIO M B3aUMOIIOMOILIM B IpOLECcCe 3TOW y4eOHOU IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJIEHHE U TOCTYNKH CBOMX TOBApHILEH C MO3ULMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pDEHUYECKHE  NPEJCTABICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKH M COCTABIIAIOLINE OCHOBY JUIS
[IOHMMAaHUS  CYIIHOCTM HayyHOW KapTUHbBI MHUpA, IMpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHs MPUPOABI, B3AaUMOCBA3SX YEJIOBEKa C NPUPOJHON Cpelod, 0 posn
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[03HaBaTeIbHbIE MOTHBBI, HAIpPABJICHHbIE Ha II0JIydEHHE HOBBIX 3HAHUI IO XHMMHH,
HeoOXoAuMBble Ul OOBACHEHMsI HaONIOJAeMbIX IPOLECCOB U SBJICHHUH, IO3HABATEIbHOM,
MHGOPMALIMOHHOM U YUTATEIbCKON KyJIbTYpbl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOHN JIMTEPaTypOH, JOCTYHHBIMU TEXHHUUECKUMH CpPEACTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOI U

UHTEepeC K OOYyYeHMIO M IO3HAHUIO, JIO003HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEI0BATEIbCKON JIEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 37I0pOBbI 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUsITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTHU COOIOACHUS
npaBUi 0€30IaCHOCTH IMpHU OOpalleHMH C XMMHUYECKMMH BeELIECTBaMU B OBITY M peanbHOMN
KHU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY M3y4YeHUIO Mpodeccuii  Tpyaa pa3iIudyHOro poja, yBaxXeHHue K
TPyLy M pe3yiabTaTaM TPYAOBOH JeATENbHOCTH, B TOM 4HCJIE€ HAa OCHOBE NPHUMEHEHHUS
NPEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAJIBHOM TPaeKTOpUU
NPOJOJDKEHUsT 00pa3oBaHUsl C YY4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMH,



OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEITHONW MpO(ECCHOHATBHON AECATEIBHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE HEHHOCTH 3JI0POBOTO M 0€30IacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe C BEILIECTBAMHU,
a TAaK)KE€ B CUTYalMsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, MOJYYaeMble NPU U3YYCHUU XUMHH, JUIS PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MPoOJieM U MyTed X pelieHUs
MIOCPEJCTBOM METOJ/I0B XMMHH, SKOJOTHUYECKOIO MBIIIJIEHHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

MeranpeaMeTHbIe pe3yabTaThl

B cocraBe meranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMble A (OPMUPOBAHHUS
MHPOBO33pEHUs OOlLIeHAY4YHbIE MOHATUS (3aKOH, TEOpHUs, NMPHUHIINI, TUIOTe3a, (PakT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAayyHOM KapTWHE MHpa, U YHHUBEpcajibHble ydeOHble AeWcTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornueckue 1eHCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTHYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMIL:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAHUSA M KPUTEPUM Ui KIACCHU(PUKAUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 00bEKTaMU W3YyYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTUH ), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yYMEHHE MPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (IIPeIMETHBIE U METaNpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHUE XHUMHYECKOW peakuuh — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHBIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJICEHHBIE BOMPOCHl B Kay€CTBE MHCTPYMEHTa MO3HAHHUs, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

npuOoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3yiabTar, (opMyIHpoBaTh 000OIIEHHS M BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMeHHUE BbIOMpPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIHIO PA3TUYHBIX BUI0OB
1 (OpM NpeCTaBICHUS, TOJYyIaeMYI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIYJIsIpHAs IUTepaTypa
XMUMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl HMHTepHeTa), KpPUTHYECKU
OLIEHUBATh MMPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;



yYMEHHUE IPUMEHATH PA3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBHITIOJTHEHUS YU€OHBIX U IO3HABATEIbHBIX 3a/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIIMKA W WILUIIOCTPUPOBATH pEIIAEMBbIC 33/1a4d HECJIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCTOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeIbHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X035 CTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHs 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE Yd&éTa
OoOLIMX HMHTEPECOB W COTJIAaCOBaHMS NO3UIMKI (0OCyXkAeHHsS, OOMEH MHEHHSMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh M NpPHU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTh, BBIOMPATH
Haubonee d(pdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JCHCTBUI NpHU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YE€HHsS HOBBIX 3HAHUM 00 HU3yyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIUAX, OL[ECHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

IIpenmeTHble pe3yJibTaThI

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO OO0S3aTENBHOTO COJIEpKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHOl paboueid mpOrpaMMoil, BBIAEISAIOT: OCBOEHHbBIC
oOyyaroUMMUCSl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenuduyeckue is
npeaMeTHO obmactu «XUMHS», BHUABI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K koHiy obyuenus B 8 kJjiacce npenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUNA: aTOM, MOJEKYJa, XUMUYECKH

JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XMMHUYECKOTrO
3JIEMEHTa B COEAMHEHHM, MOJIAPHBIM 0O0BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl peakiys, KiaccupuKarus
peaKmii: peakui COSAMHEHUS, PeaKui Pa3JIOkKEeHUs, pEaKIIMK 3aMelIeHNs, PeaKkuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE peaKIMH, TeIUIOBON 3 GEKT peakuuu, aIpo aToma,
SJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOMTab, PaguyC aTroMa, XUMHUYECKas CBS3b,
MOJISIpHAsT M HETOJISIpHAsT KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (IPOLIEHTHAsI KOHIIEHTPALlKs1) B pacTBOPE;



WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMMUECKUX IMOHATUH M NPUMEHSTH 3TU
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XHMHYECKYI0O CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMya BEWIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTPEENATh BAJICHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCOUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh cMmbica Ilepuoanueckoro 3akona [[. M. MengeneeBa: 1€eMOHCTpUpPOBATH
[IOHUMAaHHE IEPUONYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONMCHIBaTh M XapaKTepu3oBaTh TabmuuyHyro Gopmy Ilepuoauueckoit cucTeMbl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«moboynHass moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003Ha4YeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COocTaB MW 3apsia sapa, oO0llee YHCIO JJIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JI€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
shdekry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  OMHCAHME MpPUMEpPaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKIX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBHIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popmMylie COeTMHEHU S, MACCOBYIO JIOJIIO BEUIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAlIM3 M CHHTE3,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUI0, Kilaccu(UKalUio, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HaHUS  —  HaAOMIOJEHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWJIaM TOJb30BAaHUS XHUMHYECKOHW TMOCYyIoM U 1abopaTopHBIM
o0opynoBaHHEM, a TaKkKe MpaBWiIaM OOpallleHUs ¢ BEIIeCTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
PacTBOPOB ¢ onpeAenEHHON MacCOBOM oJiel pacCTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (eHoI(TaTenH, METUIOPAHXK U APYTHeE).

K xoHiy oOyueHust B 9 Kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y 0OYUYAIOIIMXCSl YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: XUMUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
NIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHMs, XMMHMUYECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((EeKT peakluu, MOJib, MOJSIPHBIA 00BEM, PAcTBOP, DIEKTPOJIUTH,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAas JAUCCOLMAIMS, PpEeakIU HOHHOIO OOMEeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pEaKIUH,



OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLUH,  OKHUCIHWTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBanieHTHAsi, WOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKIMH, MPeaesIbHO JOIyCTUMast
koHueHTpauums [1/IK Bemecrtsa;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATHA W TPUMEHATH 3TH
MOHATHS TIPU ONMUCAHUY BEIIECTB U UX MPEBPAICHUN;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISI COCTaBJICHUS (OpPMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHI;

OTpENeNiATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX DJJIEMEHTOB B
COCJIMHEHUSX PAa3JIMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
MeTaJUTh4Yeckasi) B HEOPraHWYECKHUX COCIUHEHHUSX, 3apsj HOHAa 10 XHUMHYECKOH
dbopmyne, XxapakTep Cpelsl B BOJHBIX PACTBOPaX HEOPraHMUYECKHX COCIWHEHHMA, THII
KPUCTANTHIECKOH PEIIETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica I[lepuogumueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH W XapaKTepu30BaTh TabamuHyo Gopmy Ilepuomuaeckoit
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: pa3iHuaTh IOHITHS «rJ1aBHas moarpynma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u  OoJblIME TEPUOJIBI,
COOTHOCHTH 0003HAueHHs, KOTOpPhIE HUMEIOTCS B IEPHOAMYECKOW Tabiuie, ¢
YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB H
3apsj A1apa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeesieHrne UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COEIMHEHUH B MpeJesax MalbIX MEPUOJIOB U TJaBHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIeCTBa, XUMHUECKUE
peakiuu (IO YHUCIY M COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
ahdexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOmMME W CHENU(PUISCKHEe XUMHUUYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI JCKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEIOUYeH U COJIeH,
MOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEAKIMI MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T€HETUYECKOM CBA3M MEXKIY BeLIECTBAaMU
Pa3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (hopMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUThH PACUETHI MO YPABHEHUIO XUMUYECKOH peaKiii;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAoH u  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHX OTBITOB MO MOIYUYEHHUIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHUAKa M YIIIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKLINHU, MOATBEP)KJIAIOIINE KAaYEeCTBEHHBIH COCTAaB Pa3IMUYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kapboHat-, docdar-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KAaTUOHBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;



NPHUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM JACATCIBHOCTH — aHallu3 U CHUHTC3,

CpaBHEHHE,

000011eHN E,

CHUCTCMATHU3all1IO,

BBIABJICHUC MNPUYMHHO-CICACTBCHHBIX

CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-

Hay4HbIE

METObI

IIO3HAaHUA —

9KCIEPUMEHT (pEaJbHbIN U MBICICHHBIN).

HaOJIIoIeHHE,

U3MEpPEHHUE,

MOJACIIMPOBAHUC,

TemaTnuyeckoe NVIAHNPOBaHKeE € YKa3aHHEM KOJIHYeCTBA YacOB, OTBOJAMMbIX HA OCBOCHHE
KaXK10# TeMbl y4eOHOro nmpeamera, u ucnojndyemsix LHOP, JOP

8 kiacc
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
n/ pa3/iesioB U TeM K (L ppoBbic)
Beero onTposabHble ([IpakTHYeckue o6pa3oBaTebHbIC
n NporpamMmal padoThI padoThI
pecypchl
Paznea 1. IllepBonauanbHublie xumuyeckue noHstus (20 4.)
XuMus — BakHas
obmacts Bu6smorexa [JOK
1.1 CCTCCTROSHANMA 1 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 376
JIEeITEILHOCTH ==
yeJioBeKa
BentectBa u bu6moreka [IOK
1.2 XHUMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakiumn 37c
Pasznen 2. BaxHelinue npeacraBuTe/ M Heoprannieckux semrects (30 4.)
Ezzﬁf;on bu6moreka [IOK
2.1 : 6 https://m.edsoo.ru/7f4183
Ilousarue 06 7
OKCHJIaxX -
Bopopon.Ilonarue bu6mmoreka [IOK
2.2 0 KHCJIOTaX U 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bopa. PactBopbl. bu6moreka [IOK
2.3 ITousitrie 06 5 1 1 https://m.edsoo0.ru/7f4183
OCHOBaHHUIX 7c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COEIMHEHUN 7c

Paspnean 3. Ilepuoanyeckuii 3akoH u [lepuoagnyeckasi cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aroMoB. XuUMH4YecKas ¢BA3b. OKHCINTEIBHO-
BOCCTAHOBHMTeJbHBbIE peaknuu (15 4.)

3.1

[lepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
anemeHTOB [[. 1.
Mennene-eBa.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c
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Crtpoenue atoma
XuMH4eckas
CBSI3b. bu6mmoreka [{OK
3.2 OKuCIUTENBHO- 8 1 https://m.edso0.ru/7f4183
BOCCTAaHOBUTEILH 7c
bI€ PEAKITUHU
O060061eHne U bubnuotexa [JOK
CHCTEeMAaTH3 AU 3 https://m.edso00.ru/7f4183
3HAHUHA 7c
Hroro 68 4 5
9 kiaace
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHnue (uadpoBbIc)
n/ pa3ieJioB U TEM Beero KonTpoasn JlaGopaTopn 00pa3oBaTelbHbIE
n nporpamMmmabl bIe paboThI bIe paboThI pecypesI
Paznea 1. BemecTtBo u xumuyeckue peakuuu(17 4.)
[ToBTOpEHME N
yTIIyOJIeHHne bubnuorexa [JOK
1.1 3HAHUW OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pas3enoB Kypca 8 36
Kjacca
iii?{ilﬁ;e HOCTH bu6moreka [IOK
1.2 p 4 https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
peakuui -
DIIEKTPOJIUTUYECK
ast JUuccolanus. bu6mmoreka [JOK
1.3 XHUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Pazgen 2. Hemeranibl U UX coeuHeHus (25 4.)
Oo6as
XapaKTepUCTUKA bubnuoreka [JOK
2.1 XUMHUYECKUX 4 1 https://m.edsoo.ru/7f41a6
asieMeHToB VIIA- 36
rpymnmnsl. ['agoreHsl
Oo6as
i;li{ a;c::g I?I:;Hm bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a6
a5ieMeHTOB VIA- 36
rpynnsl. Cepa u e€ -
COEAUHEHMS
)?a6f§fe WCTHKA Eubmiorexa OK
2.3 P P 7 1 https://m.edsoo.ru/7f41a6
XAMHAYECKAX

31eMEHTOB VA-

36
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rpynmnsl. A3oT,

¢bochop u ux
COCIUHCHUA

OOmas
XapaKTepUCTUKa
XUMHYECKUX

24 aneMeHToB [VA-
rpynnsl. YTiaepoa
1 KPEMHMM U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6

36

Pazjnen 3. Meranbl u ux coennnenus (20 4.)

OO01me cBOUCTBA

bu6moreka [IOK

3.1 4 https://m.edsoo.ru/7f41a6
MCTAJIJIOB 36
Baxueiimme bu6mmorteka [IOK

3.2 METAJUJIBI U UX 16 1 https://m.edsoo.ru/7f41a6
COEeIUHEHUS 36

Paznea 4. Xumus u okpy:kaomas cpeaa (3 4.)

BemectBa u bubnuotexa [JOK
4.1 MaTepHaibl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJ0BEeKa 36
O0600menne u bu6moreka [IOK
CHCTEMATH3aIUsA 3 https://m.edsoo.ru/7f41a6
3HAHMH 36
Hroro 68 4
8 kiacc
Ne n/n/ Tema ypoka
Ne B
pasnene
Pasznea 1. IlepBonavanbHble XumMudeckue nousTus (20 4.)
1/1 [Ipenmet xumuun. Posib XMMHH B )KU3HU YeoBeKa. Tera v BemecTra
212 [ToHsaTHe 0 METO1aX MO3HAHUSA B XUMUH
3/3 [IpakTuueckas padota Ne 1 «IIpaBuia paGoThl B JaOOPATOPUH U MIPHEMBI
oOpailieHus ¢ J1abopaTOPHBIM 000PYIOBAHUEM
4/4 UYuctele BemecTBa U cMecr. CriocoObl pa3zeiieHus: CMecei
5/5 [IpakTuueckas padorta Ne 2 «Pa3neneHue cMecel (Ha IpuUMepe OYMCTKH
TTOBAPEHHOM COJIH )»
6/6 ATOMBI M MOJIEKYJIbI
717 XHUMHUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKHX AJIEMEHTOB
8/8 [IpocThie U cI0KHBIE BENIECTBA
9/9 ATOMHO-MOJIEKYJISIPHOE YUCHHE
10/10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYeckas hopmyna. BaneHTHOCTD
ATOMOB XMMHYECKHUX JICMECHTOB
11/11 OtHocurenbHasi aroMHasi Macca. OTHOCHTENbHASI MOJIEKYIISIpHASL Macca
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12/12

MaccoBas g0 XUMHAYECKOT0 JIEMEHTAa B COSIMHCHUH

13/13 KonudectBo BemectBa. Moib. MossipHas Mmacca

14/14 DU3NYECKUE U XUMUYECKHUE SBICHUA. XUMUYECKAs PEaKLIUs

15/15 [Ipu3Haku U ycioBHs IPOTEKAHUS XUMHUYECKUX PEAKLUN

16/16 3aKOH COXpaHEHHUsI MacChl BENECTB. XMMHUYECKHE YPaBHEHUS

17/17 Brluncnenuss Koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM XMMUYECKUX PEAKIUI

18/18 Krnaccudukarus XuMHYECKUX peakiuii (COSTUHEHHSI, Pa3I0KEHUS, 3aMCIICHUS,
oOMeHa)

19/19 M. B. {[OMOHOCOB — y4€Hbli-sHIHKIONeUCT. O00OIIEeHNE i CUCTeMAaTH3AIHS
3SHAHHI

20/20 KonTtposnsHast padota Nel mo teme «BemecTBa 1 XUMUYECKHE PEAKIIANY
Paznen 2. Baxuneiimme npeacraBuTe i Heoprannyeckux pemects (30 4.)

21/1 Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciopoa — aneMeHT u mpoctoe
BemecTBo. O30H

29/2 Ou3nyecKue U XUMUIECKHE CBOMCTBA KUCIOPOIa (peaKIni OKUCIICHHS, TOPCHHE).
TTousarue 00 okcumax

23/3 CriocoOblI MosTydeHus: KUCI0po/ia B 1a00paTOpU U MPOMBIIIIEHHOCTH.
[Tpumenenne kuciopoaa

oa/4 TemnoBoil 3¢ ekt XuMHUECKON peakiiu, MOHITHE O TEPMOXUMUYECKOM
YPaBHEHHH, YK30- M SHIOTEPMHUCCKUX PEAKITUIX

o5/5 TormmBo (HedTh, yroias U MeTaH). 3arps3HEHNE BO3TyXa, CIOCOOBI €ro
MIpeI0TBpaIleHuUs

26/6 [IpakTrnueckas pa(EOTa Ne 3 o teme «Ilomyuenue u coOupaHue Kuciopoa,
W3Y4YEHHE €ro CBOMCTB

2717 Bonmopon — snemeHT 1 mpocToe BemecTBo. HaxoxaeHue B mpupoae

28/8 dusnveckrue 1 XMMUYECKHE CBOMCTBA BoAopoaa. [Ipumenenue Bogopoaa

29/9 [ToHsiTHE O KUCIOTAX U COJSAX

30/10 CriocoObl MoTy4eHHs BOJAOPOAa B JIA0OPATOPHH

31/11 [IpakTuueckas pa(EOTa Ne 4 o teme «Ilomyuenue u cobupanue BoI0PO/Ia,
W3Y4YEHUE €ro CBOMCTBY

32/12 Monspabiii 00bEM ra3oB. 3akoH ABOTaaApO

33/13 Boruncnenust 00bEMa, KOIMUECTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUYECTBY
BEIECTBA WK 00BEMY

34/14 BLI‘II/ICJ'IGHI:IH 00BEMOB ra3oB MO YPaBHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA 0O0BEMHBIX
OTHOIICHUI T'a30B

35/15 dusnyeckre 1 XUMHUYECKHUE CBOIICTBA BOIBI

36/16 CocrtaB ocHoBanuil. [lonsiTie 06 HHIMKATOpPAX

37/17 Bona kxak pactBoputens. HacblileHHbIE U HEHACBIIIIEHHBIE pacTBOPHL. MaccoBas
JI0JIsl BEIIECTBA B PACTBOpE

38/18 HpaKTI/IHVCCKaSI Ea60Ta No 5 no Teme «[IpurotoByienue pacTBOPOB C ONMpeneIEHHON
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBAY

39/19 KonTponsHas pabora Ne2 mo teme «Kucnopon. Bomopoa. Boga»

40/20 Oxkcugpl: cocTaB, KiaccuuKalus, HOMEHKIIATypa

4121 [Tomyuenue n XuMUYECKHE CBOMCTBA KHUCIOTHBIX, OCHOBHBIX M aM(POTEPHBIX

OKCHJOB




42/22

OcHoBaHus: cOCTaB, KIaccupHUKaIysl, HOMEHKIAaTypa

43/23 [TonydeHnue u XUMUYECKUE CBOMCTBA OCHOBAHUI
44/24 Kucnotsl: coctas, kiaccuukaiusi, HOMEHKIATypa
45/25 [TosrydeHne 1 XUMHUYECKUE CBOMCTBA KUCIOT
46/26 Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI TIOMYICHHS, XUMHUIESCKHE CBOMCTBA
47/27 [Ipaktudeckas padora Ne 6. Pemenue skcriepuMeHTaIbHBIX 3a7a4 110 TEMe
«OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX COCTMHEHUI
48/28 I'eneTrueckas CBsI3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUIN
49/29 O0001IeHIE U CHCTEMATH3aIUs 3HAHUH
50/20 KOHTpOJ'II)HEl'f'I pabota Ne3 o teme "OCHOBHBIE KJIacChl HEOPraHUYECKUX
COCTMHEHU M
Paznen 3. Ilepuoauyeckuii 3akon u Illepnoauyeckasi cucreMa XMMHYECKHX
ajiemenToB /. U. MenaeneeBa. CTpoeHue aToMOB. XUMUYECKAs CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 4.)
51/1 [TepBBIe MOTBITKA KJIACCU(PUKAITUTN XUMUYECKUX ITEMEHTOB. [[oHATHE O TpyIax
CXOJTHBIX DJIEMEHTOB
52/2 [Tepnoanueckuit 3akoH u [lepnoanueckas cuctema XUMHIECKUX eMeHToB /1. 1.
MenneneeBa
53/3 [leproapl, TPYIIIBI, TIOATPYIIIHI
54/4 Crpoenune atoMoB. CoctaB aTOMHBIX siziep. M30Tombl
55/5 CtpoeHnne IeKTPOHHBIX 000JI0YeK aTOMOB 371eMeHTOB [leproanueckoi cucTeMbl
. Y. MenneneeBa
56/6 XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10 €ro MojioxkeHuto B [lepuoanyueckoit
cucteme JI. 1. Menaeneera
57/7 3nauenue [leprnoanyeckoro 3akoHa JJid pa3BUTHS HAYKW U npaktuku. J1. .
MeHnpeneeB — y4€HbIN, NEIAror U rpakIaHiuH
58/8 DIEKTPOOTPULIATEIHHOCTh ATOMOB XMMHUYECKHUX 2JIEMEHTOB
59/9 Wonnas xumuieckast CBsi3b
60/10 KoBanenTHas nojsipHas XuMH4ecKasi CBS3b
61/11 KoBanenTHas HenossspHasi XUMUYECKask CBSI3b
62/12 CreneHb OKHCICHUS
63/13 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIITUH
64/14 OKHCIIUTENU U BOCCTAHOBUTENH
65/15 KonTtponsnas pabora No4 o teme «CtpoeHne atoma. XMMHUECKask CBSI3b»
O0600menne u cucremaTu3anus 3HaHui (3 4,)
66 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
67 O06o0mIeHre u cucTeMaTu3alvs 3HaHun
68 O06001IeHre U cucTeMaTu3allus 3HaHu|
9 kanace
Ne n/n/ Tema ypoka
Ne B
pasnene
Paspen 1. BemecTtBo u xumuveckne peakuun(17 4.)
1/1 ITepuoanueckuit 3akoH. [lepuoanueckas cucteMa XUMHIECKUX 21nemMeHToB 1. 1.




Meunpeneena

3aKOHOMepHOCTI/I B U3MCHCHHUH CBOMCTB XMMHYECKHUX IJIIEMEHTOB MCPBLIX TpéX

2/2
MIEPHOJIOB

3/3 Knaccugukanys 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB

4/4 BuJibl XUMUYECKOM CBSI3U M TUITBI KPUCTALNTUICCKUX PEIIETOK

5/5 KonTtponsnas padora Nel o teme «IloBTopenue u yrinyOneHue 3HaHUH OCHOBHBIX
pa3zesioB Kypca 8 kiaccay

6/6 Knaccugukanus XuMHUECKHX peakluii 0 Pa3IMIHBIM IPU3HAKAM

717 [ToHATHE O CKOPOCTH XUMHUYECKOHN peakuuu. IIoHsATHE O TOMOT€HHBIX U
TeTePOTeHHBIX PEAKIIHSIX

8/8 [TonsiTre o XMMH'ECKOM PaBHOBECHH. ®DakTOpHkI, BIUSIONINE HA CKOPOCTh
XHUMHYECKON PEaKIINH U TIOJIOKEHNUE XUMUIECKOTO PAaBHOBECHS

9/9 OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIINN

10/10 Teopwus anmexkTposuTHIecKoi auccormanui. CHIIbHBIC U CIA0BIC AJICKTPOJIATHI

11/11 HonHbIe ypaBHEHHUsI peaknuit

12/12 XUMHAYECKHE CBoﬁchBa KHCJIOT ¥ OCHOBAHUI B CBETE TMPEICTABICHU 00
AIEKTPOJIATHICCKON TUCCOITUAITTT

13/13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUN 00 dJIEKTPOJIUTHIECKON
JICCOITUAITIT

14/14 [ToHsTHE O THIIPOIH3E COTCH

15/15 O600611eHre U crucTeMaTu3alus 3HaHu|

16/16 [TpakTrueckas padota Ne 1. «PemeHne SKCIepUMEHTATBHBIX 33729

17/17 KonTtponbHas padoTta Ne2 o TemMe «IEKTPOTUTHYECKAs TUCCOITHAIIHS.
XUMHUYECKHE peaKllii B pacTBOpax»
Paznen 2. Hemeranuabl U UX coelMHeHus (25 4.)

18/1 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MPpUMEpE XJIopa

19/2 Xnoposojopoa. CossiHast KUCTIOTa, XKMUYECKHE CBOWCTBA, TIOTYyYCHHE,
MIPUMEHEHHE

20/3 HpaFTI/I‘leCKaﬂ pabota Ne 2 o teme «IlosryueHne CoTHON KUCIOTHI, H3yUYCHHE €€
CBOMCTB»

21/4 Borurcnenus no ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJJUH U3 PeareHTOB JaH
B U30BITKE

22/5 OO011as XxapakTepucTuka aneMeHToB VIA-rpynmsl

23/6 AnnoTponHbie MoupuKanuu cepbl. HaxoxieHue cepol U € coeIMHEHUN B
pHUpoie. XUMHUYECKHE CBONCTBA CEPBI

2417 CepoBosiopo, CTpoeHue, (PU3nuecKrue U XUMUYECKHe CBOKWCTBA

25/8 Oxcunpl cepol. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA,
MIPUMEHEHHE
XUMUYECKUE PeaKIIiH, JIekKAIIHe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTydeHust

26/9 CEpHOM KUCIOTHL. XUMHUYECKOE 3arpsi3HEHIE OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU
cepbl

27/10 Briuncnenue MaccoBoil 1011 BBIX0/1a MPOAYKTA PEaKLIUU

28/11 OO01ast XapakTepUCTUKa AIEMEHTOB V A-TpyIIibl. A30T, paclpoCTpaHEeHHE B
npupoie, (hu3nuecKue U XuMUYEeCKHe CBONCTBA

29/12 AmMHUak, ero pu3nYecKue ¥ XMMUYECKHe CBOWCTBA, MOJIYYSHUE U IPUMEHEHHE




30/13 HpavKTquCKaﬂ pabota Ne 3 mo teme «llonmydenrne amMmmuaka, i3y4eHHE €ro
CBOMCTB»

31/14 A30THas KHUCIIOTa, € PU3nuecKre 1 XMMUYECKUE CBOWCTBA

39/15 Hcnonb30BaHre HUTPATOB U COJICH aMMOHHMSI B KQUECTBE MUHEPATBHBIX
ynoopeHuii. XuMHYECKOe 3arps3sHCHUE OKPYKAIOIICH CPEe/Ibl COSAMHCHHUSIMH a30Ta

33/16 CDocU(bop. Oxcun pocdopa (V) u pocopnas kucnora, Guzndeckne 1 XUMHUECKHE
CBOWCTBa, MMOJIydCHUE

3417 Ncnonp3oBanne GocdaToB B KaueCTBE MUHEPATBHBIX YA0OpEeHUH. 3arps3HeHHE
MIPUPOTHOM cpenbl hochaTamu

35/18 Yriepos, pacpocTpaHeHue B IPUPO/ie, PU3NIECKHE U XMMHYECKHUE CBOMCTBA

36/19 Oxkcunpl yriaepoja, ux puanyeckue U XUMUYECKHEe CBOMCTBA. DKOJIOTHUECKHIE
npo0sieMbl, CBsI3aHHbIE ¢ OKcHIoM yriepoja (IV)

37/20 VYrobHas KUCIIOTA U €€ COJIH

38/21 [IpakTnueckas padota Ne 4 no teme "IlosryueHue yriekuciaoro rasa.
KauectBennas peaxius Ha kapOoHaT-nOH"

39/22 [TepBoHaUaTbHBIC TIOHATHS 00 OPraHUMYECKUX BEIISCTBAX KaK O COCTUHEHUSIX
yriaepoaa

40/23 KpemHuuii 1 ero coequHeHus

41/24 [IpakTiueckas padorta Ne 5. Pemienue skcriepuMeHTaNbHBIX 331a4 [0 TeMe
«BaxxHenmme HeMeTaubl U UX COSTUHEHUS»

42/25 KonTtponpHas padota Ne3 o teme «BakHelne HEMeTaUTbl U UX COCTHHEHUS
Pazngen 3. Meranabl 4 ux coequHenus (20 4.)
OO01as XxapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — MeTa/IoB. MeTaminueckas

43/1 CBSI3b M METaJINYecKas KpucTtauinueckas pemérka. dusnueckue cBoiicTBa
METaJJIOB

44/2 XHUMUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH Pl HANIPSIKECHUN
METaJJIOB

45/3 O61ue crnocoobl TOJTYCHHS METaILIOB. CrnaBel. Beruncienus no ypaBHEHUSIM
XMUMHUYECKUX PEaKlUi, eCIM OJUH U3 PEareéHTOB CONEPKUT MPUMECH

46/4 [TonsaTHE O KOPPO3UU METAJIOB

47/5 [llemouHbIC METALITBI

48/6 OKCuJbl M TUAPOKCHUIBI HATPUS U KIS

49/7 [lerouHO3eMEIbHBIC METAIUIBI — KAIbLKMN U MarHui

50/8 Baxueiiue coequHEHUS KaJIbLIU

51/9 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

52/10 XKécTkocTh BOJIBI U CIOCOOBI €€ YCTpaHEHUS

53/11 [Ipaktuueckas paborta Ne 6 mo Teme "XKECTKOCTH BOABI M METO/BI €€ yCTpaHEHHs "

54/12 ANFOMUHUI

55/13 AmboTepHbIe CBOMCTBA OKCHIA U THAPOKCH]IA

56/14 Keneso

57/15 Oxcuppl, ruapokcu bl u conu xxenesa (I1) u xenesa (111)

58/16 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN

59/17 [IpakTudeckas padorta Ne 7. PemieHune skcriepuMeHTaIbHBIX 3a7a4 10 TeMe
«BakHelie MeTauibl U UX COSIMHECHHSD)

60/18 BrruricneHust o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJTUH U3 PeareHTOB JaH




B M30BITKE WM COACPIKUT MPUMECH. BpIUUCIEHNsI MaCCOBOM JI0OJIM BBIX01a
IIPOJIyKTa peaKluu

61/19 O0001IeHIE U CHCTEMATU3aIUs 3HAHUN

62/20 KonTponsHas padora Ne4 o teme «BaxHeime MEeTaJlIbl U UX COSAMHCHUSDY
Paznen 4. Xumus u okpyxkamonias cpeaa (3 4.)

63/1 BemecTBa 1 MaTepualibl B IOBCEHEBHOM KU3HU YEJIOBEKA

64/2 XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl

65/3 Pousib XuMuM B penlieHHH YKOJIOTHUECKUX TPooIeM
O0001eHNe U cucTeMaTH3anus 3HaHui (3 4.)

66/1 PesepBHEbIi ypok. O000IICHNE W CHCTEMATH3AIIHS 3SHAHUIA

67/2 PesepBHEIi ypok. OO00O0ICHNE U CHCTEMATH3AIIHS SHAHUIA

68/3 PesepBHEIi ypok. O00O0IICHNE U CHCTEMATH3AIIHS] SHAHUIA
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