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INOACHUTEJIBHAA 3AIINCKA

[TporpaMma 1o XMMUU Ha YPOBHE OCHOBHOT'O O0IIIETO 0Opa30BaHUs COCTABJIICHA HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma 1o XuMHM Ja€T MPEACTABICHUE O IENSIX, OOIIel cTpareruu OOYyYeHUS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenbHOE MPEIMETHOE COoepKaHue, MPeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejaM U TeMaM MPOTrpaMMBbI [0 XUMHUHU, ONPEACIIAECT KOJIMUYECTBECHHbBIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3MOKHOCTH MPEMETa IJIsl peain3aluu
TpeOOBaHU K pe3yibTaTaM OCBOEHHUS OCHOBHOW OOpa30BaTeNbHON MpPOTrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHW K pe3yiabTaTaM OOyYeHWs XUMHUU Ha
YpOBHE IIeJiell U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIbHON JESITEIbHOCTU
00y4aromerocsi 1o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHUE XUMUU CIYKUT OCHOBOM i1 POPMUPOBAHUS MUPOBO33PEHUST 00YUAIOIIETrOCs, €ro
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B MIPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOIIeM 31paBOOXPAHCHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEH I CaMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, € o011ei u (yHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEM 00yJaronuxcs,
HaBBIKOB HMX  CAMOCTOSITETLHOM  yueOHOM  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O0YyYarOIINXCs;

CrocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSIM, K TIPUPOJE, K UYEIOBEKY, BHOCHT CBOM BKJIAJ B OKOJOTMYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XUMHUU 00€CIEeYHBAIOTCS crenu(UKoi comepaHus
yueOHOTo MpeIMeTa, KOTOPBIH SIBISIETCS IEAarorTHYeckK aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOM
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX TIOHATHA XUMUU, OCHOB HEOPTAHHMYECKOW XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennro. ConaepaHuE CKJIQJbIBACTCA W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMIY IOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUM Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOTYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBbI M0 XUMHUHU CIOCOOCTBYEeT (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHHUI U3 PaHEE U3YUCHHBIX YICOHBIX TPeIMETOB: «OKpYKAFOIINUN
Mup», «bronorus. 5—7 knaccel» U «du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3a/iada y4eOHOro MpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS MTPU U3yYEHUH BEIIECTB U XUMUYECKUX PEaKlUi, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPAaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHre YCJIOBH, CIMOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYYalOIIMMUCS OIIbITa
Pa3HOOOpPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aronuxcs T'YMaHUCTHUECKUX OTHOIIEHHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
cpebl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po( WISl ¥ HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO01mee 4nciio 9acoB, OTBEACHHBIX Il M3YYEHHUS XMMHU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBEKa. XHMMHS B CHUCTEME HayK. Tema u
BelecTBa. Gusnyeckre cBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeuecTs. [lonsTue o metonax
no3HaHus B XuMuH. Yuctelie BemecTBa u cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHUE 3JIeMEHTbl. CHUMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTeNbHAass aToMHas Macca. OTHOCUTENbHAs MOJEKYJSIpHAs Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BeniectBa. Monib. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tsl o hopMynaM XMMHYECKHX COCTUHEHHI.

du3nueckue M XMMHUYECKHE SIBICHHUS. XUMHUYECKas peakuuss U e MNpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XMMHYECKOH IMOCYJ0M, MpaBWiIaMu paboThl B Jaboparopuu W mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nuecKkux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHNE METHOM ITPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIIOTOW) SIBJICHHM, HAOIOICHUE U
OMHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUi (pa3ioKeHne caxapa, B3auMOCHCTBIE
CEpHOHN KHUCIOTBHI C XJopuaoM Oapusi, pasioxeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3aMMOJIeiicTBHE jKeme3a ¢ pacTBopoM conu Menu (I1), uzydenue cnocoGoB pa3aeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, QWIBTPOBAaHMWE, BHIIAPUBAHUE, MUCTWIUIAIMS, XpomaTtorpadusi,
MPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJEHHWE U OINHUCAHUE PE3yJTbTAaTOB MPOBEIACHUS
ONbITAa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMs MacChl, CO3JaHUE MOJEIEeH MOJIEKYI
(I1apoCTEePKHEBBIX ).

Ba:kneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (pEaKlUu TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBINIUIEHHOCTU. KpyroBopoT kuciopogaa B mpupoge. O30H — almoTpornHas MoaudUKaIys
KHCIJIOPOJIA.

TermnoBoit >(hdexT XuMHYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxaenue Boioposaa B mpupoje, husnueckue
Y XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CITOCOOBI moTyueHus. KucioTer u comnm.

MonsipHblil 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0isl BEIIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIEC U B KU3HH



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsA3HeHUE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpasyroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HeconeoOpa3ytomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBSA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IMpEKpallleHus ropeHus (moxkapa), 03HaAKOMIIEHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUaIOB), HAOMOIeHuE 00pa3lloB BEIIECTB KOJIMYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEeM U KajblieM) (BO3MOXHO HCIIOIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoieiicTBus okcuaa menu (1) ¢ pacTBopoM cepHOI KHCIIOTHI, KUCIOT C METaJNIaMH, PEaKIIUii
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumuuyeckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DPU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MoJjiokeHuto B [lepuoanyeckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepronnueckoro 3akoHa u Ilepuognyeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucienus. OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoueccsl oOkucineHus
¥ BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes3 UCIO0JIb30BaHKE KaK OOIIMX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHSITHH, SBISIONIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTb, HAOIIOJACHHE, SKCIEPUMEHT, MOJCINPOBAaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHUE BEITUYMHBI, €AMHHUIIBI U3MEPEHHUs, KOCMOC, MIIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMMHYecKux odnemeHtos [l M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHUABI XUMHUYECKON CBS3U. THIMBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJaccaM HEOPTaHMYECKHX COCIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX peakuil o pa3NUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((DEKTY, 0 U3MEHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, TI0 VYYaCTHIO KaTaim3aTopa). OJK30- H
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TE€TepOTreHHbIX peakuusx. [lonarue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHW3M MCCOLMAIINY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
quccouuanuy. CUiIbHbIE U c1a0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpEeACTaBICHUN 00 SJIEKTPOTUTHYECKOW aucconuannu. KadecTBeHHbIE peakiuy Ha HWOHBI.
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEakUuu OT BO3JCHCTBUS pa3IMUHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKUUi MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJCHCTBHE C MeTajljlaMH, HeMeTalllaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYecKHe M XMMUYeckue CBOMCTBa. OKCHJIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE HOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLECHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHMS, UX (pU3HUECKHe U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HHUTPATOB U COJIEH aMMOHHS B KadeCTBE MHUHEPAIBHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KadecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHUs. YTJIepoJ], aFIOTPOIHbIE MOIU(PUKALIMH, PACIIPOCTPAaHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIII€BOAOPOAOB (Yroib, MPUPOAHBIN ra3, HePTh), MPOLYKTHl UX MepepaboTku (OeH3MH), UX POJb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XUMUYECKHE CBOMCTBA T'aJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHUaoB), HaOdIoAeHHWE Tpolecca oOOyINIMBaHUS — caxapa TMojA  JieHcTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (M3MUYECKUMH CBOMCTBaAMM a30Ta, (ocdopa U HUX COeNMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha NOH aMMOHUS B (hocdaT-uOH U U3ydYEeHUE MPU3HAKOB WX MPOTEKAHMS,
B3aMMOJEMCTBYE KOHLIECHTPUPOBAHHOW a30THON KHCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemETOoK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3ydyeHHe NPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHEH CHIMKATHON
MIPOMBINIJIEHHOCTH, PEIlIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxxHeille HeMeTaulbl U UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B [lepmoanueckoil cucreme xuMmuueckux sneMeHToB . M. MeHneneeBa U CTpOECHHUS aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
CrocoObl 3auUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJAEHUE B Ipupojae. PU3NYECKHUE U XUMHUUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMmuueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaX0XIACHUE B MPHUPO/IE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeiline cOeIUHEHHUs KalbIus
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux asemeHToB [ U.
MenzeneeBa, CTpoeHHE aTomMa, HaxokJaeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpOeHHE aTomMa, HaxXoKJaeHue B npupoje. Ou3ndyeckue 1 XUMUYECKUE CBOWCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UM METALIOB (BO3MOXHO UCTIOJIH30BAHUE BUIEOMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpoJie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUAECOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XHWMHUYECKMX peakiuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHSITHH, TaK ¥ TIOHSATHH, SBJISTFOIITIXCSI
CHUCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
W3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTEPUAITHI.



O®uznka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TONBI,
PaAMOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JURJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIecTBa, Ias,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEJIbHBIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIaMU M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMpPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil 0 MepefoBbIX JOCTUKEHHUSAX U OTKPBITHUIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO MIOJIE3HOM,
yueOHOUCCIIeI0OBATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENBHOCTH MPYU BHIIOJHEHUH Y4€OHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMTOJIHEHUH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOM nedaTeabHOCTH, TOTOBHOCTH
OILICHUBATbH CBOE MIOBEICHHUE U ITOCTYIKU CBOMX TOBAPHUIIEH C O3ULIMA HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKHM U COCTaBJISIIOIIME OCHOBY JJIs
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS IPUPO/IBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOJHON CPEIOi, O POJIM XMMHUHU B MO3HAHUU
ITHX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HANpPaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHMM MO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHHUYECKUMHU CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHeM;

4) popMHUpPOBaAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ymoTpeOneHuss ajaKorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIFOJACHHS TIPaBUII
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IIPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B TPOHECCUOHATILHOMN Cpejie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MIOJIydaeMble IPU U3YUYEHUU XUMUH, U1 pELICHU 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NESTEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOIO0 MBIIUIEHUS IIPU OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHH IS KITacCU(DUKAIIUU XMMHUYECKHUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yMEHHUE NMPUMEHATh B MpOLEecce MO3HAHUS MOHATHUS (IPEIMETHbIE U MEeTalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX IPOLECCAX U SABICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHE HCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AlMH M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIAaHHON padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO CO/IEp)KaHus, CIIPaBOYHBIE TOCOOUs, pecypchl HTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIHHBIX 33134
OTIpPEeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONBb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK U WUTIOCTPHPOBATH pEIIacMble 3a/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUIeH NpUpOJHON CPEbL.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOJyUdCHHBIC PE3YJIbTAThI IO3HABATEIHLHON JCSITEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI yueOHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJAHHAIAS COBMECTHBIX JICUCTBHIA, ONpeIeTICHNEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JEATEIBHOCTH, BBIOMpAThH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OILICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM 1LIeJH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOW pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



OOyJarOIMMUCST HAay4YHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U HOBBIX CHUTYalLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKY1a, XUMUYECKUM
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeECh (OAHOpPOJHAs U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMUECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi A0Jsl XUMUYECKOTO JIEMEHTa
B COCIMHEHUHM, MOJSPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBaHHME, COJIb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKUCIICHHSI, XUMUYECKAst PEaKilvsl, KIacCHPUKAIUs
peaxkuii: peakiuu COeIMHEHUs, PEaKIUU Pa3I0KEeHHs], peaKIIMK 3aMEIICHUs, peaKlun
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTan b, PagUyC aroMma, XUMHYECKas CBS3b,
MOJISIPHAsE M HETOJsIipHAas KOBAJIGHTHAs CBs3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSATUN M MPUMEHSTH 3TU
MOHSITHUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpE/IeNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHCJICHUS JJIEMEHTOB B OWHApHBIX COCIMHEHUSIX, MPUHAIJICKHOCTh BEHIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMM 1o QopmyrnaM, BHJ XHMHUYECKOM CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHMX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3auyaTh MOHATHS «TJaBHas moarpymnmna (A-rpymma)» u
«mmobounast moxarpynma (b-rpymma)», Manasie W OoibIIME TEPHOMBI, COOTHOCHUTH
o0o3Ha4YeHHsI, KOTOpble UMeroTcs B Tabnuie «[leprogndeckas cucteMa XUMHYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0Ilee 4YHUCIO JJIEKTPOHOB U
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (MO0 YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB PA3THMYHBIX
KJIaCCOB, TOATBEpPKJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBHUSAX;
BBIYHCIIATH OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJII0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOM PEaKInu;



IIPUMEHATh OCHOBHBIE OMNEPALMHM MBICIUTEIBHON JEITENIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIMI0, KIACCH(UKAIIMIO, BBISIBICHUE MPUYUHHO-
CJIE[ICTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIUM,
€CTECTBEHHO-HAy4YHbIE METOIbl IO3HAHMSI — HAOIIOACHHE, U3MEPEHUE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peaabHbIi U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIOM U  J1abOpaToOpHBIM
000pyI0OBaHMEM, a TaKXe IMpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYECHUIO U
coOupaHHio ra3000pa3HbIX BELIECTB (BOAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCcCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U JpyTue).

K konny oOydenus B 9 kijacce IpeaMETHBIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTUNA: XUMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PAcTBOP, NEKTPOIIHTEHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JUCCOLMAIMS, pPEaKUh HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUM,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONMs, aM(pOTEpHOCTb, XHUMHUYECKas CBSI3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Us
METaJUIOB, CIUIABBl, CKOPOCTb XMMHUYECKOM peakluH, MPEeAesIbHO JO0IyCTUMas
koH1eHTpanus [1JIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMYECKUX IMOHATUNH U NPUMEHATH 3TU
MOHSTHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKMX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJlaccy coellMHeHHH Mo (opmMynam, BHJ XMMUYECKOH CBs3M (KOBaJeHTHas, MOHHai,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopMysie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COECTUHEHUH, THUIl
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas noarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHUTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKUX DJIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJIEMEHTOB W WX COCIMHEHHUH B
IpeJienax MaJIbIX IEPUOJOB U TNIABHBIX MOArPYII € YYETOM CTPOEHUS UX aTOMOB;



KJIaCCU(UIIUPOBATh XUMHUECKHUE IJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKHE
peakuuu (IO YMCIY WM COCTaBY Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXkAast OMKMCAHNUE PUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHii;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXAY BelleCTBaMU
Pa3INYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHMS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (opMylie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUYECKON pPeaKIlny;

coONoaTh MpaBWa IOJI30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyIoBaHMEM, a TaK)Ke IMpaBHia OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU MO BBIMOJIHEHUIO T1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIECTB (aMMHUaKa U YTIIEKHCIIOTO ra3a);

IPOBOJUTH PEAKLMH, TOATBEP)KIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECTB;
IPUMEHSITh OCHOBHBIC OIEPAIMY MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBsi3el — JUI1 W3Yy4YeHHs] CBOMCTB BELIECTB U XMMUYECKHUX PpEaKIHil, eCTeCTBEHHO-
Hay4HbI€ METO/Ibl IO3HAHUS — HAOJI0ACHUE, U3MEpPEHHE, MOIETMPOBAHUE, SIKCTIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmmuecTBO yacos
Ne HaunMeHoBaHue pa3jaeioB U TeM JJleKTpoHHBbIE (I (poBLIE)
KonTpoabubie IIpakTuyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoTsI padoTsI
Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
XuMust — BakHas 00J1aCTh
1.1 €CTECTBO3HAHUS U MPAKTUICCKOM 5 2 bubmorexa [JOK
' P https://m.edsoo.ru/7f41837c
JIeITeIbHOCTH YeJIOBeKa
bubnuoreka LIOK
1.2 BemecTBa u XMHYECKHE pEaKIIuu 15 1
B peartt https://m.edsoo.ru/7f41837c
HUroro mo paznemy 20
Paszpnen 2. Baxkneiinmue npeacTaBuTe I HEOPraHNYECKUX BelleCTB
91 Boznyx. Kucnopon. [lonsrue 06 6 bubnuorexa LJOK
' OKCH/1aX https://m.edso00.ru/7f41837c
Bognopoza. [Tonsitue o kucnorax u Bubmuorexa [JOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢
23 Bopna. Pactopsl. [Tonsitie 06 5 1 1 bubnuoreka LHOK
' OCHOBaHMSX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChl b K
24 11 1 1 nbmmoreka 11O

HEOPraHUYECKUX COEJTUMHEHUN

https://m.edsoo0.ru/7f41837c¢

Hroro o pasneny 30

Pazpnen 3. [lepuoguuecknii 3axon u llepnoanueckast cucrema xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. CtpoeHue aToMoB. XuUMHYeCKAas

cBs3b. OKHCINTEILHO-BOCCTAHOBHTEIbLHbIE peakuuu

Ilepuoanueckuii 3aK0H 1

31 Tlepuonuueckas cucrema
' XUMHYECKUX deMeHToB []. 1.

Menneneena. CTpoeHre atoma

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c



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

XUMHYECKasA CBI3b.

32 OxucauTensHo- 8 ft?fsﬂ/?::;sif r(3/1§f41837c
BOCCTaHOBHUTEJIBHBIE PEAKIHH
Hiroro no pasneny 15 el smo712185T
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10O 68

[MTPOI'PAMME



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

9 KJIACC

KosnyectBo yacon DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (mudpoBbie)
Kontpoabubie  IlpakTuyeckue
n/n nporpamMmbl Bcero o0pa3oBaTebHbIE
padoTsI padoThI
pecypcbl
Paznen 1. BemecTBo M XMMUYeCKUE PeaKuM
11 [ToBTOpenwue u yriryOiaeHne 3HaHUH 5 1 bub6mmoreka [IOK
' OCHOBHBIX Pa3lIeJIOB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 Bu6mmoreka [TOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DNEKTPOIIUTUYECKAS TUCCOLIUALIUS. 8 1 1 bubmmoreka [IOK
' XuMHUECKUE peaklui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo paznemy 17
Paznen 2. HemeTanjsl 1 NX coeTMHEHUS
91 OO01mas XapaKTePUCTHKA XUMHUUECKUX 4 1 Bubnunoreka [IOK
' anemenToB VIIA-rpynmel. ["amorens: https://m.edsoo.ru/7f41a636
OO01mas XapaKTePUCTHKA XUMHUUECKUX
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LIOK
' PYHIbL- 2-CP https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepUCTHUKA XUMHUUECKUX
2.3 aneMeHToB V A-rpymiisl. A30T, pocdop u ux 7 1 brbamorexa LIOK
' PYHIBL ’ P https://m.edso0.ru/7f41a636
COCAMHEHHUS
OOm1as xapaKTepUCTHKa XUMUYECKUX
2.4 siiemenToB |VA-rpymnel. Yriepon u 8 1 2 buGnuorexa I1OK
' . PYELIEL. P https://m.eds00.ru/7f41a636
KPEMHHUH U UX COEAMHEHHS
Wroro no pazneny 25

Pasznen 3. MeTaliibl M MX COETHMHEHUS



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

bubmuoreka LIOK

3.1 I Obume cBofCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bu6nmoreka IJOK
3.2 ’ Bakueiinre MeTaIbl M UX COETUHEHHUS 16 httos://m.edsoo.ru/7f412636
Hroro mo paznemy 20
Pasnen 4. Xumus u okpy:kapomas cpeaa
41 BemecTBa 1 MaTepHaibl B )KU3HU YeJIOBEKA 3 bu6morexa HOK
’ m P https://m.edso0.ru/7f41a636
Hroro mo pasneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KoauyecTBO yacos DJIeKTPOHHBIE
Ne ara nnhpoBbie
Tema ypoka Kourpoabusie  IIpakrunueckue o op
n/n Bcero u3yueHuss  o0pa3oBaTesIbHbIE
padoTsI padoTsI
pecypcsl

1 IIpeamet xumuu. Posib XUMUH B )KM3HU 1 bu6mmoreka [IOK
yenoBeka. Tea u BeriecTBa https://m.edsoo.ru/ff0d210c

2 [ToHsaTHe 0 MeTO/Iax TTO3HAHKS B XUMUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
IIpakTudeckas padora Ne 1 «IIpaBuia paboTs
3 B 1a00paTOpPUU U IPUEMEBI OOpallleHHs C 1 bubmorexa HOK
paTop p patll https://m.edsoo.ru/ff0d23dc
nmabopaTopHBIM 000PYIOBAHHEM)

4 Yuctele BemecTBa U cMecH. CriocoObl 1 butmmoreka [IOK
paszeneHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktnueckas padota Ne 2 «Pa3nenenue

) cMmeceil (Ha mpuMepe OYUCTKH MOBAaPEHHOM 1 bubmorexa LOK

PUMED P https://m.edsoo.ru/ff0d28c8
COJIH)»
butmmoreka [IOK
6 ATto oJIeK 1
TOMBL M MOTICRYAISE https://m.edsoo.ru/ff0d2a6¢

7 XuMHIecKue 3JIeMEHThI. 3HAKU (CHMBOJIBI) 1 bubmmnoreka [HOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTele U ClIOKHBIE BELIECTBA 1 bubmorexa HOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE 1 bubmorexa HOK

YIAp i https://m.edsoo.ru/ff0d2d50
3aKk0H IOCTOSHCTBA COCTAaBa BEINECTB. Bu6 OK

10 Xumnueckast Gopmyna. BareHTHOCTS aTOMOB 1 nonmoteka 11

XUMHUYCCKUX DJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHASI aTOMHAs Macca. bubmunoreka [JOK
OTHocuTeNnbHas MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10751 XUMUYECKOTO 3JIEMEHTA B bubmoreka [{OK
COETMHEHHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTBo Bemecta. Moinb. MonspHas bubaunoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
du3nueckre U XUMUIECKUE SIBJICHHUSL. bubnunoreka [JOK
14
Xumu4ueckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCIOBUS IPOTEKAHUS bu6mmoreka [IOK
XUMUYECKUX pPeaKuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHUS MacChl BEMIECTB. Bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BoruncieHus KoandyecTBa, MacChl BEIIECTBA 10 butmoreka [IOK
YPAaBHEHUSIM XUMUUECKUX PEaKLnn https://m.edsoo.ru/ff0d5708
Knaccudukanus XkMUYeCKHX peakini
18 (coenuHeHUs, pa3IoKEHUs, 3aMEIIECHHUS bubmorexa [JOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoOMOHOCOB — y4€HBIH-3HIUKIIOEIUCT. bubnunoreka [JOK
O0600mIeHNe U CHCTeMaTH3aIUs 3HAHNH https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel mo teme «Bemectsa bu6imoreka [IOK
1A XUMUYECKHE PEAKIUM) https://m.edsoo.ru/ff0d4290
Bozmyx — cmech razos. CocTaB Bo3ayxa.
21 Kucnopon — snemMeHT 1 mpocToe BEmECTBO Bubmmorexa LIOK
P P ' https://m.edsoo.ru/ff0d448e
O3z0H
®dusnveckre 1 XUMUYECKHE CBOMCTBA
22 KHCIIOpoa (peakny OKUCICHIS, TOPESHUE) Bubmiorexa OK
p P > TOP ' https://m.edsoo.ru/ff0d4614
ITonstre 06 okcumax
Crioco0bI OTy4YeHHsI KHCIOPOJia B
i POl bubmmnoreka [JOK
23 71a00paTopuu U NPOMBIIUICHHOCTH.

TIpumenenue kucmopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemnoBoii 3PPEKT XUMUIECKON PEeaKIUH,

bubmmoreka [IOK

24
MIOHATHE O TEPMOXUMUYCCKOM YPaBHCHUH, htts://m.edsoo.ru/f0d4790
9K30- M SHIOTCPMUYECKHX PEAKIIHIX
TommmBo (HedTH, Yrolb U METaH).
25 3ar $I3HCI§I/IG(11;03 yia CITI0COOBI z:ro bubmorexa HOK
p AYX3, https://m.edsoo.ru/ff0d4c4a
[IPEI0TBpAIICHUS
IIpaktrueckas padora Ne 3 o Teme
26 «ITonydeHnne u coOnpaHue KUCIOPOAa bubmorexa HOK
Y onp poad, https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €r0 CBOUCTBY
97 Boaopoa — 31eMEHT U MPOCTOE BELIECTBO. bu6mmoreka [IOK
Haxoxnenue B npupozae https://m.edsoo.ru/ff0d4dd0
28 du3ndecKkue 1 XUMHISCKHE CBOMCTBA butmoreka [IOK
BojopoJa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 II
OFPTHE © KHCIOTAX T cOTIX https://m.edso0.ru/ffod50d2
30 CriocoObl OTy4eHHs BOZOPOJIa B bubanoreka [HOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[Mpaktudeckas padbora Ne 4 o Teme
31 «[Tonyuyenue u cobupanue Bo0poIa bubmiorexa [IOK
Y P posta, https://m.edsoo.ru/ff0d4f42
W3YyYCHHUE €r0 CBOUCTBY
i bubnuotexa [IOK
32 M i 00 .3 A
OZFIPHBII ODBEM TA30B. SaKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brerunciaenus o6bEMa, KOIMYSCTBA BEIIECTBA
33 rasa Iio ero M3BeCTHOMY KOJUYECTBY BEI[ECTBA bubmorexa HOK
. y Y https://m.edsoo.ru/ff0d55a0
i 00BEMY
Brruncnenus 00bEMOB ra3oB 10 ypaBHEHHIO
34 €aKI[MM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIICHHWHU I'a30B
N bubmmoreka [JOK
35 dusnueckre i XUMUICCKUE CBOMCTBA BOIBI

https://m.edsoo.ru/ff0d587a
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bubmmoreka [IOK

36 CocraB ocHoBaHMi. [ToHsATHE 00 HHAWKATOPAX
A P https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeins. HackilieHHbIe U
37 HEHACHIIICHHBIC PacTBOPBL. MaccoBast 1o bubmmorexa [JOK
P P https://m.edsoo.ru/ff0d5b40
BEIIIeCTBa B PacTBOpE
IIpaktrueckas padora Ne 5 o Teme
38 «I[IpuroroBiecHuEe paCTBOPOB C OIPEACIEHHON bubmmorexa TIOK
P N . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBAY
39 Kontponbhas padora Ne2 no Teme «Kucnopos. bu6mmoreka [IOK
Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTas, Kiiaccu(hUKaus, butmuorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHune u XUMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHMS: COCTaB, KIaccupuKauus, bubanoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue U XUMHUYECKHUE CBOMCTBA bub6imoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocTas, kimaccuduramnms, bub6imoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 TlonmydyeHue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa [JOK
Y https://m.edsoo.ru/ffOdfee2
46 Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmuoreka [IOK
MOJIy4YEHUsI, XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[paktndeckas padota Ne 6. Pemenue
47 SKCHEPUMEHTAJIBHBIX 33/]1a4 110 TEME butmmoreka [IOK
«OCHOBHBIC KJIaCCHI HEOPTAHUYECKIX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
48 T'eneTnueckas CBsA3b MEXY KlaccaMu bubmmnoreka [JOK

HCOPraHn4CCKUX COC,Z[I/IHCHI/Iﬁ

https://m.edso0.ru/00ad9a50
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bubmmoreka [IOK

49 O060011IeHNE U CUCTEMATH3AIIN 3HAHWI
H H https://m.edso0.ru/00ad9ch?2
50 KonTponbaas padora Ne3 o Teme "OcHOBHBIE bubaunoreka [JOK
KJIaCChl HEOPTaHUUECKUX COCTMHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKYU KJIACCUPUKAITTT
51 XUMHYECKHX 251eMeHTOB. [ToHsITHE O rpymIIax buGnuorexa IIOK
’ py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DIIEMEHTOB
Ilepuonnueckuii 3axkoH u llepunonuueckas
52 CHfTeMa XUMHYCCKUX BHCMCETOB AU bubmmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoasl, rpyHIIbL, MOATPYIIIIEI Bubmrorexa OK
PHOJBL TPY - OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP. bu6mmoreka [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB [lepuoamdaeckoit cuctemsr 1. bubmorexa [JOK
pHozA o https://m.edsoo.ru/00ada6hc
MenneneeBa
XapakTepucTHKa XUMHUIECKOTO 3JIEMEHTa 110
. butmmoreka [IOK
56 ero nojoxeHuro B [lepuoauueckoit cucteme
https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3unauenue [leproamueckoro 3aKoHa ais
57 a3BUTHS HAYKH U npaktuku. [. 1 bubmorexa [JOK
P YT b . T https://m.edso0.ru/00ada96e
MemneneeB — y4€HBIH, MeAaror U rpaxaaHuH
PesepsHblil ypok. O0001IEHNE U
58 CI/ICTEM&TI/I?.ZEI/ISI 3Hauuii / Beepoccuiickas bubnmorexa HOK
P https://m.edsoo.ru/00adb33c
MpoBepovHas padora
Kontponbnas padora Ne4 o teme «CtpoeHne
59 aroMma. XUMHU4ecKas CBI3b» / Becepoccuiickas bubmiorexa LOK
) P https://m.edsoo.ru/00adb486
MpoBepoYHas pabora
60 DIEeKTPOOTPULIATEIEHOCTH aTOMOB bubanoreka [HOK

XUMHUYCCKUX DJICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmmoreka [IOK

61 Honnas xuMuueckas CBsI3b 1
https://m.edsoo.ru/00adac34
62 KoBanenTHas monsgapHast XUMHUYECKas CBSI3b 1 bubmorexa HOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenoysipHass XUMAYECKas! CBA3b 1 bubmorexa HOK
P https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
64 Crenens, oxucrenis 1 https://m.edsoo.ru/00adae28
65 OKUCINTEIBHO-BOCCTAHOBUTENILHBIE PDEAKIIUU 1 Bubmrorexa IOK
peakit https://m.edso0.ru/00adb076
bubnunorexa LIOK
66 OKHCINTEIN U BOCCTAHOBUTEIIN 1 httos://m.edsoo.ru/00adb076
PesepBHblil ypok. O0001IEHHE U
67 CI/ICTEMaTI/BZp Hst 3HaHPII>I'IH o teMe «CtpoeHue 1 buGnuorexa [IOK
a P https://m.edsoo.ru/00ad9ch2
aToMa. XUMUYECKasl CBA3L)
PesepeHslii ypok. O6o0mieHue n bubanoreka [IOK
68 . 1
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KosnyecTBO Yacon DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposabnbie | IIpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypchbl
ITepuonuueckuit 3axoH. [lepuoandeckas
Bu6nuoreka IJOK
1 cHUcTeMa XMMHUYECKHX demMeHToB []. M. 1
https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOHCTB
2 XUMHYICCKUX 3JIEMEHTOB IIEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB

3 Knaccudukanus u HomeHKIaTypa 1 Bubmuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XUMUYECKO# CBSI3U U THUIIBI 1 bubmoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o Teme

5 «IloBTOpenHue u yruyodieHrne 3SHAaHHA 1 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiracca

6 Knaccudukamms XuMHU4ecKuxX peakiuii mo 1 Bbubnuorexa LIOK
pa3IM4HBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUUECKOUN pEaKIIUH.

7 IloHsiITHE O TOMOTEHHBIX M TE€TEPOTCHHBIX 1 bubmoreia HOK

p https://m.edsoo.ru/00adbe9a
peakiusx
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

3 ®DakTOpHI, BIUAIONTNE HA CKOPOCTH 1 bubmuoreka IIOK
XUMHUUYECKOHN Peakiuu U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMUYECKOT0 paBHOBECHS

9 OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIC 1 Bubnuoreka [IOK
peakiun https://m.edsoo.ru/00adcade
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10 Teopus 31€KTPONIUTUIECKON TUCCOLUAINH. Bubmuorexa LOK
CunbHbIe U cIa0ble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 WNonnble ypaBHEHUS peaKIii bubmmorexa LIOK

yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOHCTBA KUCIOT U OCHOBaHUMN
12 B CBETE IpeICTaBICHUIH 00 bubmmorexa LIOK
p N https://m.edsoo.ru/00add5d8
ANEKTPOIUTHUCCKOMN TUCCOITUAIINH
XUMHUYECKUE CBONCTBA COJIEH B CBETE
13 MPEJICTaBICHUH 00 3JCKTPOIMTUICCKON bubmmorexa LIOK
pel P https://m.edsoo.ru/00add8b2
JTACCOTITHAITIHI
14 [TonsTHe o ruaponu3e comueit brbmorexa [JOK
o https://m.edsoo.ru/00add9d4
Bu6nmoreka IJOK
15 O00011IeHNE U CUCTEMATH3AIINS 3HAHU
- a https://m.edsoo.ru/00addd12

16 [Ipaktnueckas padora Ne 1. «Pemenue Bbubnuorexa LIOK
JKCIEPUMEHTAIIBHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
Konrtponbnas padora Ne2 o teme

17 «DNEKTPOTUTHIECKAS TUCCOIUAITHS bubmmorexa [JOK

P A HHATI https://m.edsoo.ru/00addecO
XuMHYECKUE PEaKIIUN B PaCTBOPAX)

18 OOmiast xapakTepUCTHKA FaJIOTCHOB. Bbubnuorexa LIOK
XHUMHUYECKHE CBOWCTBA HAa IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConstHas KACIIOTa,

19 XUMUYIECKHE CBOMCTBA, TIOJyUeHHE bubmmorexa [IOK

> oI ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuueckas padota Ne 2 mo Teme
20 «Ilony4eHue COISTHON KUCIIOThI, M3yUCHHE bubmmorexa [IOK
B yv - 13V https://m.edsoo.ru/00ade348
e€ CBOHCTBY»
Brrurcnenust o ypaBHeHUSIM XUMAYECKUX
N Bbubnuroreka [IOK
21 peakui, ecau OIUH U3 PEarcHTOB JIaH B

n30BITKE

https://m.edsoo.ru/00ade488
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OO0mas xapakTepucTka 31eMeHTOB VIA-

bubmunoreka LIOK

22
CPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOTU(PHUKALINHT CEPBHI.

23 Haxoxz[eHHe cephl H(I)eé coezmHeII)mﬁ B bubmmorexa LIOK

p ° https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHUE CBOMCTBA CEPhI

24 CepoBozopo, cTpoeHue, GU3NISCKUE U bubnunoreka [JOK
XUMHYECKHE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxcupsl ceprl. CepHast KHCIIOTA,

25 (hm3nyecKue U XHMHYECKUE CBOHCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHYECKHE PEAKIUH, JIe)KAIHe B OCHOBE

26 MIPOMBIIIUIEHHOTO CITOC00a MOTydeHUs bubnuorexa LIOK
CEpPHOM KHCIIOThl. XUMHUUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollle cpe/ibl COEIUHEHUSIMU CEPbI

97 Briuncinenne MaccoBoi 10IH BEIXOA Bu6nuoreka IJOK
MPOAYKTa PEAKIIUN https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTHKa 371eMeHTOB V A-

28 rpynnsl. A30T, paclpoCTpaHeHHE B Bubmorexa [JOK
pupoie, PU3NIECKHe U XUMUIECKHE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AMMHaK, ero Gpusnyeckne 1 XMMU4eCKUe Bubmorexa [JOK
CBOICTBA, NOJIyYEHNE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTnueckas padora Ne 3 o reme

30 «IlonyueHue aMMuaka, U3y4yeHUE ero bubmorexa LIOK

o > 1Y https://m.eds00.ru/00adf180
CBOHCTB»

31 A30THast KHCII0Ta, €€ (HU3MUSCKUE U Bbubnuroreka [IOK
XUMUYECKUE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS

32 B KaUECTBE MUHEPAIBHBIX YI0OPEHUIA. bubmoreka [JOK

XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIiei
Cpelbl COSTUHEHUSIMHU a30Ta

https://m.edsoo.ru/00adf518
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doctop. Oxcun dpochopa (V) u hochopHas

bubmuoreka LIOK

33 KHUCJIOTa, GU3UUECKHE U XUMHUUYECKHUE
. b https://m.edsoo.ru/00adf68a
CBOWCTBA, TIOJTy4YCHHUE
Hcnonp3oBanue GhocdhaToB B KAUSCTBE
34 MHUHEPAJIBHBIX YI0OpeHui. 3arps3HeHne bubmorexa ITOK
p N YAOOP - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpean! hochaTaMu
35 Yriepon, pacpocTpaHeHHE B TIPUPOJE, bubmmorexa [IOK
(hm3nUecKue U XMMHYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriepoaa, ux Gpusndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHYECKHE bubmmoreka [JOK
MPOOJIeMBI, CBS3aHHBIE C OKCHJIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(V)
R Bbu6moreka IJOK
37 VrojbHas KUCIIOTa U €€ COJIU 1
https://m.edsoo.ru/00ae006c¢
[Ipaktnueckas padora Ne 4 mo Teme
38 "Tlomy4yenue yrieKuciaoro rasa bubmmorexa HOK
i Y ) Y https://m.edsoo.ru/00ae027e
KavecTBeHHas peakiysi Ha KapOOHAT-HOH
IepBoHaYanbHBIC MOHATHS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa I1OK
p https://m.edsoo.ru/00ae054¢e
COCIMHECHHSX YTIIepoja
40 KpemHuuii u ero coefuHeHNS buGnuorexa IIOK
p https://m.edsoo0.ru/00ae080a
[IpakTiaeckas padora Ne 5. Pemenne
41 SKCIIEPUMEHTAIBHBIX 33724 [10 TEME bubnmorexa [JOK
«Baxnaeime HeMeTaUTBI M UX https://m.edso00.ru/00ae0bf2
COCIUHEHMS
Kontponbras pabora Ne3 mo teme
42 «BaxHeHe HeMeTauIbl M UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COEMHEHN
43 OO6mrast XapaKTePUCTHKA XUMHICCKHIX bubmoreka [JOK

3JICMEHTOB — METaJII0B. MeTamindyeckas

https://m.edsoo0.ru/00ae103e
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CBSA3b U METAJNINYECKASI KPUCTAJUIMUECKASL
pemérka. dusnueckre CBONCTBA METAIUIOB

XUMHUYECKHE CBOIICTBA METAILIOB.

44 DIEKTPOXUMHUYECKUAN PSIT HAIIPSHKEHAMN buGmorexa IIOK
i pAn p https://m.eds00.ru/00ae1156
METAJI0B
OO01ue crmocoOb! MOTYYCHHSI METAJIIIOB.
45 CraBsl. BeraucieHus o ypaBHeHHSAM bubnuorexa [IOK
XUMUYECKUX PEAKIHM, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
PCareHTOB COJMEPIKUT IPUMECH
46 ITousitTre 0 KOPPO3UK METAIIOB buGnorexa IOK
pp https://m.edso00.ru/00ae1278
bubmuoreka LIOK
47 €J10 € MeTall
IHenourpie MeTan eI https://m.edso0.ru/00ae14b2
48 OKCHIBI ¥ THIPOKCHUABI HATPUSA U KaIUs buGnnorexa IIOK
A AP A P https://m.edso00.ru/00ael14b2
49 IIemouyHo3eMeIbHBIE METAJLIBI — KaJIbIUN 1 bubmuoreka IIOK
Mar"aui https://m.edso0.ru/00ael15e8
50 Baxxueiime coefMHEHAS KaJIbIUs buGnorexa IOK
A 1t https://m.edso0.ru/00ael15e8
51 O0001IeHNE U cCUCTEMATH3ALMS 3HAHUI
bubmuoreka IIOK
52 Ké ObI €8
€CTKOCTB BOJIBI U CITOCOOBI €€ yCTpaHEHHUS htts://m.eds0o.ru/003e 1886
[IpakTnueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI M METO/BI €€ buGmnorexa IIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
Bu6nmoreka IJOK
54 A 7
JEOMUHHH https://m.edsoo.ru/00aelc64
55 Am¢oTepHbIe CBOHCTBA OKCUIA U Bubmuorexa LIOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmunoreka IIOK

https://m.edsoo.ru/00ae1d86
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57 Oxcupl, ruapokcuabl u conu xenesa (1) u 1 bubnunoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eH1Ee U CUCTEMATU3ALIMS 3HAHUI 1
[Ipaktuueckas padota Ne 7. Pemenne
59 JKCIIEPUMEHTAILHBIX 3a74a4 110 TEME 1 bubmmorexa HOK
p . A https://m.edso0.ru/00ae3de8
«BaxxHeiIme MeTaaIbl K UX COCTUHCHHUS
Brrurcnenust o ypaBHEHUSIM XUMAYECKUX
€aKIMii, eCJIM OJUH U3 PEarcHTOB JaH B
60 EI36L?TKe HITH CO, ﬂe mnTpn HMECU " 1 bubmorexa HOK
AeP . P ' https://m.edso00.ru/00ae1750
Brramciienust MacCOBOM TOJIH BEIXO/1A
MIPOJYKTa PEaKIIHH
61 O00011IeHrE U CHCTEMATH3ALMS 3HAHHUI 1
62 KonTponbras padora Ne4 mo teme 1
«Baxueiniye MeTaJUIbl U UX COEIUHEHUS)
63 BemiectBa 1 MaTepuaibl B TOBCETHEBHOM 1 bubmuoreka IIOK
JKM3HHU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKarOIIEH 1 bubnmnorexa [IOK
cpeasl https://m.edso00.ru/00ae4270
65 Ponb xuMuM B pelIeHNH SKOJTOTHIECKUX 1 Bubmorexa [JOK
npooJieM https://m.edsoo.ru/00ae4270
66 Pesepsusiii ypok. O6o01IeHe u 1 Bubmmorexa [JOK
cucTeMaTH3aIMs 3HAHUN https://m.edsoo0.ru/00ae0d0a
67 Pesepsuslii ypok. O6o01IeHe U 1 Bubmuorexa LIOK
cHCTeMaTH3aIis 3HaHUH https://m.edsoo.ru/00adb33c
68 Pezepsuslii ypok. O0o0meHne u 1 Bubmoreka [JOK
cucTeMaTH3aIusI 3HaHUN https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KJIACC
Kon .
IIpoBepsieMble MpeaMeTHBIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHON MPOrPaMMBbI OCHOBHOI0 001ero 00pa3oBaHus
pe3yabTarta
1 ITo Teme: «IlepBoHaYANTbHBIE XUMHICCKHAEC TIOHSITHS
PacKpBIBATh CMBICI OCHOBHBIX XHUMHYECKHX TOHSITHH: aTOM, MOJICKYJI,
XUMHYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJICKYJISIpHAs Macca, KOJUYECTBO BEIECTBA, MOJIb, MOJIAPHAas Macca,
11 MaccoBasl JI0JII XMMHYECKOTO 3JICMECHTa B COCIUHCHHUU, MOJISIPHBIH 00BEM,
XUMHYECKas PeaKIus, KIACCHU(PHUKAIUS PEaKIUi: pPeakiud COCTUHCHUS,
peakIMy Pa3NIoKEHHs, PEaKIUM 3aMEIICHUs, Peakluu OOMEeHa, 9K30- U
SHIOTEPMUYECKHE PEAKIINH, TETII0BOM 3(pPeKT peakiyu, pacTBOp, MaccoBast
JIOJIs1 BEIIeCTBa (MPOLICHTHAS KOHIICHTPAIUS) B PACTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHH U
' MPUMEHSTh TH MOHATHUS NIPU ONMMCAHUH BEIIECTB M UX MPEBPAICHHIN
13 HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABJICHUS ()OPMYJI BEILIECTB
' 1 ypPaBHEHUM XUMHUYECKHUX pPEaKLUi
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHMS, 3aKOHA ABOTaIpo
15 OIPECIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX
16 KIaccU(UIMPOBATh XUMHYECKHE peakiuud (M0 4YHCIy | COCTaBy
' YUYaCTBYIOIINX B PEAKI[UH BEIIECTB, MO TEIIIOBOMY YD HEKTY)
1.7 BBIUUCIIATH OTHOCUTEILHYIO MOJIEKYJIIPHYEO U MOJIIPHYIO MAcChl BEILIECTB
18 BBIUUCIISATH MACCOBYIO JIONIO XHMHYECKOro »JJieMeHTa 1o (opmyre
' COCJTUHECHHS,
19 BBIYHCIISATH MaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE
110 MPUMEHATh €CTECTBCHHOHAYYHBIE METOJbI IO3HAHUS — HaOII0JeHHE,
' M3MepEeHNe, MOJISIIUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICJICHHBIH )
2 [To Teme: «BaxkHelime npecTaBUTEIN HEOPTAaHUIECKUX BEIIECTB)
21 PACKpbIBaTh CMBICII OCHOBHBIX XHUMHUECKHUX IOHSITHH: OKCHI, KHUCIIOTa,
' OCHOBaHHE, COJb




2.2

OMpeaACIdATb IMPUHAJICKHOCTL BCIICCTB K  OIP eﬂeHéHHOMy KJ1acCy

COEAMHEHHI 10 popMyiamMm

2.3
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KJ'IaCCI/I(bI/IHI/IpOBaTI) HCOPraHn4eCKue BCIICCTBA

XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, TIOJATBEPXkas ONMMCAHUE MPUMEPAMH MOJICKYJISPHBIX

ypaBHeHI/Ifl COOTBCTCTBYIOIINX XUMHYCCKHUX pCaKHI/Iﬁ

2.5

MIPOrHo3upoBaThb CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4CCTBEHHOI'O
COCTaBa, BO3MOXHOCTU TIIPOTCKAaHUA XHUMHUYCCKUX HpCBpaHICHI/II\/'I B

Pas3IMYHbIX YCIIOBUAX

2.6

2.7

3.1

CIIEZIOBATh MPAaBUJIAM IOJIH30BaHUSI XUMHUYECKON TOCYJ0H U Tab0paTOPHBIM
o0opymoBaHMeM, a TakXe TMpaBmwjiaM oOOpalleHHuss C BEIIeCTBAaMH B
COOTBETCTBHH C WHCTPYKIHSMH TIO BEIIIOJTHEHHIO J1abOpaTOPHBIX
XUMHYECKUX OIBITOB IO MONTYICHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Booposla U KHCIIOpOJa), HMPUTOTOBIEHUIO PACTBOPOB C OINpeAeIEHHOMN
MAacCOBOM [I0JIE pacTBOPEHHOIO BEUIECTBA, IIAHUPOBATH U IIPOBOJUTH
XUMHYECKHE DKCIEPUMEHTHI 0 PACIO3HABAHHWIO PACTBOPOB IIeNoueil u

KHCIIOT C MTOMOIIIBIO HHIUKATOPOB (JakMyc, (heHoNM(pTalenH, METUIIOPAHK U
Ipyrue)

MIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOH PEaKIIUH

ITo teme: «Ilepuonnueckuii 3akoH u Ilepuoguueckas cucreMa XUMHYECKHUX
anementoB . WM. MenneneeBa. CtpoeHne aToMOB. XHMHUYECKas CBS3b.

OKHCIUTEIBHO-BOCCTAHOBUTEIIbHEIC pCaKkuum»

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSITHH: SIpO aToma,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOHUTaNb, PaIuyCc aToMa, XUMHUYeCcKas
CBSI3b, MOJIIpHAS u HeToJsIpHas KOBaJIeHTHAas CBS3b,
3JIEKTPOOTPULIATEIBHOCTh, HOHHAsL CBSA3b, MOH, KaTHOH, aHHUOH, CTEICHb

OKHCJICHUA

3.2

KJ'IaCCI/I(i)I/II_[I/IpOBaTL XUMHUYCCKHUEC IJICMCHTBI

3.3

3.4

3.5

ONMCHIBATH W XapakTepu3oBaTh TabmuuHyro Qopmy I[lepuoamueckoii
CHCTEMBbl XUMUYECKHX DJIEMEHTOB: Pa3IndaTh MOHATHU «TJIaBHAsI IOATPYIIA
(Arpymma)» u «nobouHas noarpymmna (brpymma)», «Manpie» U «00IbIINe)
MEPUOIBI

packpbiBaTh  cMmblicn  Ilepmogmdeckoro 3akona .M. Menpgeneesa:
JEeMOHCTPUPOBATh TOHHUMAHHE IEPHOANYECKON 3aBUCHMOCTH CBOWCTB

XUMHNUYECKHUX BJIEMECHTOB OT UX ITIOJIOKCHUA B Hepnozu/meCKOf/i CHUCTEMC
COOTHOCUTH 0003HAUYEHUsI, KOTOPBIE UMErOTCs B Tabmuie «llepuonnueckas
cucrema xuMmuueckux odneMeHtoB JI.M. MenzeneeBa» ¢ 4YHUCIOBBIMHU

XapaKTEpUCTUKaAaMU CTPOCHHSA aTOMOB XHMHUYCCKUX DBJIEMCHTOB (COCTaB n




3apsang  dapa, 0611[66 YUCJIO DJICKTPOHOB H pacOopeACICHUC UX IO

AIIEKTPOHHBIM CJIOSIM)

3.6

3.7

OMpeaACIATh CTCIICHb OKHUCIICHU 3JICMCHTOB B 6I/IHapHI)IX COCOUHCHUAX

OTIPENETATh BUA XUMHYECKOM CBs3M (KOBaJeHTHAas W WOHHAsA) B

HEOPraHNYCCKUX COCAUHCHUAX

9 KUIACC

Kon
MPOBEPSIEMOTO
pe3yabTarta

1

IIpoBepsieMble MpeaMeTHBIE Pe3yJbTATHI OCBOCHHSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 00111ero 006pa3oBaHus

ITo Teme: «BemecTBO U XUMHYECKAs pEAKIIUS)

11

12

13

14

15

pPacKpbIBaTh  CMBICII  OCHOBHBIX XMMHYECKHMX TIOHATHI:  pacTBOp,
JNEKTPOJIUTBI,  HEMJIEKTPOIMUTHI,  DIIEKTPOIUTHUYECKAs  JUCCOLMALIVS,
peakuuy HOHHOrO OOMEHa, KaTaliu3arop, XUMHYECKOe paBHOBECHE,
oOpaTUMbIe U HeoOpaTUMble PEaKIMH, OKHCIHTEILHOBOCCTAHOBUTEIbHBIC
peakuuyu, OKHCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBIICHUE,
aioTponus, aM(pOTEPHOCTh, XMMUYECKasi CBs3b (KOBaJCHTHAs, MOHHAs,
METaJUINYeCKasl), KpUCTAUIMYEeCKas  pPElETKa, CIUIaBbl, CKOPOCTb

XUMUYECKOH peaKiuu

WITIOCTPUPOBATE  B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHM U

NPUMCHATH 3TU MMOHATUS IPHU OIIMCAHUU BEHICCTB U UX npeBpameHHﬁ

COCTAaBJIATb  YPABHCHUS 3H6KTpOHHTH‘ICCKOﬁ Jucconuani  KHCJOT,
H_[enoqeﬁ u COJ'ICfI, ITIOJIHBIC U COKpaHIéHHBIe YpaBHCHU peaKLII/Iﬁ HMOHHOI'O

oOMeHa

PackpbiBaTb CYIIHOCTb  OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ

MOCPENICTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHca 3TUX Peakluit
MIPOBOJUTD PACUETHI IO YPABHEHUIO XMMUYECKOH PEaKLIUH

ITo Temam: «HemeTamasl u ux COCINHCHUA» U «MerTamisl 1 uX COCOUHCHUA

2.1

2.2

XapaKTepu30BaTh (OMMCHIBATh) OOLIME M crenuduIeckne XHMHYECKUE
CBOMCTBA IMpPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPXkAas OIMCAHUE
IIpUMEpPaMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHU COOTBETCTBYIOIIMX

XUMHUYECKUX PEaKIUil

COCTaBJIATh ypPAaBHEHHUSI PEaKlUil, MOATBEPKAAIOUIUX CYIIECTBOBAHUE

TCHETHYCCKOM CBSI3H MEXKAY BCHICCTBAMU Pa3JIMYHBIX KJIACCOB




2.3

MIPOrHO3UpoOBaAThH CBOICTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTpPOCHHA,
BO3MOXXHOCTHU TIPOTCKAHUA XHUMHUYCCKUX HpeBpaH_ICHI/If/’I B Ppas3IMIHBIX

YCIIOBHSX

2.4

2.5

CJIEIOBATh MIPABHUJIAM ITOJIb30BaHUSI XUMHUYECKOH MOCYI0H 1 1a00paTOPHBIM
o0opymoBaHMeM, a TakKe MpaBHJaM OOpamleHus] C BelecTBaMH B
COOTBETCTBHM C HHCTPYKIMSMH TIO BBINOJHEHHIO JaOOpaTOPHBIX
XUMHYECKUX OIBITOB IO MOTYYCHUIO U COOMPAHHIO T'a3000pa3HBIX BEIIECTB

(aMMuaka u yriaekuciaoro rasa)

NPOBOJIMTH PEAKLUH, TOJTBEPIKIAAIOIINE KAYeCTBEHHBII COCTAB Pa3IMYHBIX
BEILECTB: PACIO3HABaTh OMNBITHBIM IMyTEM XJIOPHI-, OpPOMHI, HOJIH],
kapbonat, ¢Qocdar, cunmkar, cynbhaT, THIPOKCHUIMOHBL, KaTHOHBI
AMMOHHMS, HOHBI HM3YYCHHBIX METAJUIOB, NPUCYTCTBYIOIIHE B BOIHBIX

pacTBOpax HEOPraHMYECKUX BELIECTB

ITo Teme: «XuUMHS 1 OKpY>KarOIIast cpeaa

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX xumuueckux mnonsartuit: [IJIK Bemiectsa;

KOPPO3HsI METAJLIOB

3.2

MIPUMEHSTH OCHOBHBIE OTEPAIU MBICIUTEIHHON NEATEIFHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, 0000IIeHIEe, CHCTEMATH3AIIHIO, BEISIBICHHE TPUYNHHO-
CJIIEICTBEHHBIX CBSI3€U — ISl U3yYEHUsI CBOMCTB BEUIECTB M XUMUYECKUX
peakiui; eCTECTBCHHOHAYYHBIE METOJbI IIO3HAHWS — HaOJIOICHUE,

H3MepeHHe, MOJISIUPOBAHUE, SKCTIEPUMEHT (peasIbHbIM U MBICJIEHHBIH)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT CO/IEePKAHUSA

HepBOHa‘IaJ'ILHHC XUMHUYCCKUEC ITOHATHA

11

HpeI[MeT XUMHHU. PojIb XMMUM B KU3HHU Y€JIOBEKa. XHUMHUS B CHUCTEME HayK. Tena u

BerniecTBa. GU3MYECKUE CBOMCTBA BEMIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

1.2

IlonsTue o MeToax MO3HAHMSA B XUMHHU. UHMCTBIC BEIISCTBA M CMECH. Cnoco0b1

pazzesneHus cMeceit

13

ATOMEBI U MOJICKYJIBI. Xumudeckue 3jaeMeHTBl. CUMBOJIBI XMMUYECKHUX 3JIEMEHTOB.

[Ipocteie u cnoxHbIE BeleCcTBa. ATOMHO-MOJIEKYIISIPHOE YUEeHHUE

14

15

1.6

Xumuueckass (popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX JIIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCHTENbHAs

MOJIEKYJIIpHas Macca. MaccoBast 10151 XUMHYECKOT0 3JIEMEHTa B COSTMHCHHUH

KonunuectBo Bewmecta. Momnb. Momsipaas macca. B3auMocBsi3b KOJIM4eCTBa, MACChI U
Yyucaa CTPYKTYPHBIX €OMHUIL BemiecTBa. PacuéTel mo ¢opMmynaM XHUMHYECKHX

COeIUHEHUN

dusnveckre U XUMAYECKUE ABICHUA. XUMUYECKasl peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHHs1. Kiiaccupukanus XuMUIecKux

peakIuii (CoeTMHEHMSI, Pa3TI0KECHUS, 3aMeIeHrs, 00MeHa)

1.7

XUMUYECKUIN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYJIOM, C MpaBWIIaMU
paboThI B 1abopaTopuu U MpuéMaMu 00paleHusl C JJabOpaTOPHBIM 000y IOBaHUEM,
M3yYeHHE W OlMcaHue (PU3MUYECKUX CBOWCTB OOpPa3lOB HEOPTaHWYECKHX BEIIECTB,
HaOmo/ieHne (pr3ndecknx (IDIaBIIEHHWE BOCKA, TasHUE IIbJa, PAacTHpPaHHE caxapa B
CTYIIKe, KWIIEHWE W KOHJCHCAlUs BOJABI) W XHMHUYECKHX (TOpEHHE CBeYH,
MPOKATMBAHUE MEIHOW TPOBOJIOKU, B3aMMOJICHCTBUE MeJla C KHUCIOTOW) SBIICHUH,
Ha0JII0/ICHUE ¥ OITMCAHKUE MPU3HAKOB MPOTEKAHUSI XUMUYECKHUX PeaKIuii (pa3ioKeHrue
caxapa, B3aMMOJICWCTBHE CEPHOW KHCJIOTHI C XJIOPHIOM Oapus, paslioKeHHe
ruapokcuna menu(ll) mpu HarpeBaHUM, B3aMMOIEHCTBUE JKEle3a ¢ PACTBOPOM COIH
menu(ll), wusydenme cmocoOOB pasmencHUs cMeced (C TMOMOIIBI0 MarHuTa,
($uIbTpOBaHKE, BBIMIAPUBAHKE, TUCTHIUISIINS, XpoMaTorpadus), IPOBEICHUE OUUCTKH
MIOBapeHHOW CcONM, HaOJIOJIEHWE W OIMCaHWE pPe3yabTaTOB IPOBEIACHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAcCChl, CO3JaHHE MOJAENEed MOJEKyI

(1apocTepKHEBBIX)

Baxueiimme MNpEACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB




2.1

2.2

2.3

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — aeMeHT M IPOCTOe BEIIECTBO.
HaxoxeHue kucinopoza B npupoie, GU3nIecKue i XUMHUYECKUE CBOMCTBA (peakiuu
ropeaust). Oxcunel. [Ipumenenne xucinopona. CrocoObl MoOMydeHHs] KHACIOpOAa B
nabopaTopur W TpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoae. O30H —

AJUIOTPOITHAS MOAN(UKAIIAS KHCIOpOoaa

TermoBoit 3¢ (deKkT XUMUYECKOH peaknny, TEPMOXUMHUYECKHE YPaBHEHHS, DK30- U
SHAOTEPMUYECKHE pEaKIud. [OIIMBO: yroib M MeTaH. 3arps3HeHHe BO3AyXa,

yCHJICHHE NTApHUKOBOTO (deKTa, pa3pyleHre 030HOBOTO CII0S

Bomopon — smemeHT W mpoctoe BemecTBo. HaxokneHwe Bojopoia B IPUPOJIE,
(u3UUeCKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHust. KHCIOThI 1

COJIn
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2.5

2.6

MomnsipHblit 00bEM ra3oB. PacyéThl Mo XUMUYECKUM YpaBHEHUSM

®duznueckue cBoiicTBa BoAbl. Bonma kak pactBopurens. PactBopel. Hacelennsie u
HEHACHIIIEHHbIE pacTBOpHl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 1o
BelIEeCTBa B pacTBope. XUMHUYECKue cBoiicTBa BoJibl. OcHOBaHMs. Ponb pacTBOpoB B
IpUpONEe U B JKHU3HHM denoBeka. KpyroBopoT Boael B MHpHpone. 3arpsA3HEHUE

MpUPOAHBIX BoA. OXpaHa M OYUCTKA MIPUPOAHBIX BOA

Knaccudukamus Heopranndeckux coenuHeHmnin. Okcuapl. Kiaccudukams oKCHIOB:
coneoOpasytonie (OCHOBHBIE, KHCIOTHBIC, aM(OTepHBIE) W HecoIeodpasyromme.
HomeHnkiatypa okcuaoB. PU3NYECKUE U XUMUYECKUE CBOUCTBA OKCHIOB. [lonydyenue

OKCHUJI0B

2.7

OcHoBanns. Kiaccudukanusi OcCHOBaHWH: IMENOYM W HEPACTBOPUMBIE OCHOBaHMSL.
Homenknarypa ocHoBaHuil. PU3MYECKHME M XUMHYECKHE CBONCTBA OCHOBAaHWM.

[Tonyuyenue ocHOBaHUI

2.8

Kucnotel. Knaccudukamus xucinor. Homenknarypa kucinor. dusuueckue u
XUMHUYECKHE CBOMCTBA KuciaoT. Pang aktuBHoctH MeTaiuioB H.H. bBekerosa.

HonyquI/Ie KHCJIOT

2.9

Comn. Howmenxnatypa coneil. ®dusnueckne W XHMHYECKHE CBOMCTBa COJIEH.

[Tonyuyenue coneit

2.10

I'eneTuueckas CBS3b MCKAY KJIaCCaMU HCOPIraHNYCCKUX CO@I[I/IHGHI/Iﬁ

2.11

XUMUYECKHI SKCIIEPUMEHT: Ka4eCTBCHHOE ONPE/CIICHUE COACPKAHUS KHCIopoaa B
BO3/yXe, MOJIy4YeHHE, COOMpaHue, pacrio3HaBaHUE U M3YYCHHE CBOWCTB KHUCIOPOJA,
HaOJII0/ICHUE B3aUMOJICHCTBYS BEIIECTB C KUCIOPOJIOM M yCIIOBHSI BOSHUKHOBEHUS U
MIpeKpamnieHust TopeHus (Toxapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHJIOB U OTFICAaHUE
WX CBOKMCTB, NOJy4YeHUE, COOUpaHKe, paclio3HABAaHUE U U3yYCHHE CBOWCTB BOJIOPOA
(roperme), B3amMozeiicTBue Bojopoma ¢ okcumom  Mmemu(ll)  (Bo3amoxHO
HCIOJIb30BAaHUE BHJICOMATEPHUAIIOB), HAOIIOIEHHE 00PA3IIOB BEIIECTB KOINYECTBOM |

MOJIb, HCCICIOBAaHHUEC ocoOeHHOCTEN pacTBOpCHUA  BCLICCTB C pa3J'II/I"IHOﬁ




3.1

PacTBOPUMOCTBIO, MPHUTOTOBJICHUE PACTBOPOB C OIPENCICHHONH MacCoBOH moei
PacTBOPEHHOTO BEINECTBA, B3aWMOJCWCTBUE BOJBI C MeETaUIaMH (HaTpueM u
KaJbIeM) (BO3MOYKHO MCIIOJB30BaHUE BUACOMATCPHAIIOB), OTIPEICIICHIE PacTBOPOB
KHCIOT ¥ MIeJloYed ¢ TIOMOINbI0 HHIUKATOPOB, HCCIEAOBaHHE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB, HAOMIOJCHUEC M3MCHEHUS OKPACKH
WHWKATOPOB B PAacTBOpPaX KUCIIOT M IEJIOYCH, U3yUCHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOopoM cCepHOI KHCIOTBI, KHCIOT C METaJUIaMM, pPEaKIui
HeHTpanu3aiuy, MOoJy4YeHHEe HEepPacTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO
MeTaJula JAPYTMM W3 PacTBOpa COJH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]1a4 [0 TeMe

«Baxkneiiue Ki1acchl HCOPraHn4CCKUX COGHHHGHHﬁ))

ITepuonuueckuit 3axkoH u [lepuoanyeckasi cucteMa XuMu4deckux anemeHToB J1.1.
MenpneneeBa. CTpoeHrue aTOMOB. XUMUYECKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBHUTCJILHBIC PCAKIINN

[lepBble MOMBITKH KiTacCH(PHUKALUN XUMHUYECKHX dJIeMeHTOB. [loHATHE O rpymmax
CXOJIHBIX DJIEMEHTOB (IIEJOYHbIE M INEJIOYHO3EMENbHBIE METaJUIbl, TaJIOTCHBI,
WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT am{@oTepHbIE OKCHUABI |

THUIPOKCHIBI

3.2

3.3

Ilepuonnuecknii 3akoH. Ilepuonuueckas cucreMa xumudeckux siemeHTos [[.U.
MenpeneeBa. Koporkonepuomnas u ummHHOTNEpHOogHas ¢opmbl [leproamueckoit
cucteMbl xumudeckux oiemeHToB J[.M. MenneneeBa. Ilepuompl u TpymIbL.

DU3NYECKHUI CMBICI MMOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI AJIEMEHTA

Crpoenune aromoB. CoctaB aroMmHbIX szaep. W3ortomel. OnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKHX dJieMeHToB [leproanyeckoit
cucrtembl [I.1I. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOIO 3JIEMEHTAa IO €ro

nonoxeHuto B [lepuonnueckoit cucreme JI.U. Menneneena

3.4
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3.6

3.7

3aKOHOMepHOCTI/I HU3MCHCHUA paaunyca aTOMOB XHUMHUYCCKHUX 9JICMCHTOB,
METaJZIMYECKNX U HEMETAJIMYECKHX CBOMCTB IO I'pynmnaM U nepuogam. 3HaueHue
HepI/IOZ[I/I‘{eCKOFO 3aKOHa U HepHOHHQ€CKOﬁ CHUCTEMBI XUMHUUYCCKHUX J3JICMCHTOB JIA

pa3ButHs Hayku U npakTuku. [I.1. MenneneeB — y4€HbIN U TpaKJaHUH

XuMmudeckas CBA3b. KoBanentras (HOJ'IHpHaH " HGHOJ'ISIpHaSI) CBA3b.

DIEeKTPOOTPHUIIATEIBHOCTh XUMUUECKIX JIEMEHTOB. FIOHHAS CBSI3b

Crenenbp okuciaeHHS. OKHCIUTEIHbHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKHCJICHUSI 1 BOCCTaHOBJICHHS. OKUCIIMTEIN U BOCCTAHOBUTEIIN

XYUMUYECKHI SKCIIEPUMEHT: U3y4YeHUE 00pa3IoB BEIIECTB METAJUIOB M HEMETAJUIOB,
B3aMMOJICHCTBHE THAPOKCHAA ITMHKA C PACTBOPAMHU KHUCIIOT W IIEJIOYCH, MPOBEACHIE
OTIBITOB, WITIOCTPUPYIONTUX MIPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKITHA

(TopeHue, peakiuy pa3ioKeHHUs, COSTUHEHNS)




9 KJIACC

Kox

1.1

IIpoBepsieMblii 31eMEHT COIEPKAHUSA

BemectBo 1 xuMuueckas peakius. [ToBropenue

Ilepuonuueckuit 3akoH. Ilepuomuueckass cucrema XuMUyYeckux a3yemeHToB .M.
MengeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBHIX TPEX MEPUOJIOB, KATHS, KATBIUSI U UX COCTUHECHUHN B
COOTBETCTBHH C MOJIOKEHUEM JIeMEHTOB B [lepuonnueckoit cucreme u CTpOCHUEM UX

aTOMOB

1.2

CrtpoeHue BellecTBa: BUAbI XUMUYECKOW CBSI3U. THINBI KPUCTAIUIMUECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKOM pEIIETKH W BHJIA
XUMU4ecKoil cBs3u. Kiaccudukamust 1 HOMEHKIIATypa HEOPraHWYEeCKHUX BEIIECTB
(MexxayHapoaHast M TpUBHANbHAsA). XUMHUUECKHE CBOMCTBA BEIIECTB, OTHOCSILIUXCS K
pa3IMUYHBIM  KJIacCaM  HEOPraHWMYeCKHWX COEIMHEHHUH, TeHeThdyeckas CBs3b

HEOPraHUYCCKUX BEIICCTB

1.3

1.4

Knaccupukanus XMMAYEeCKUX peaknuid MO Pa3IUYHBIM TpU3HaKaMm (M0 YHCIy U
COCTaBY YYaCTBYIOLIUX B PEaKLMU BEILECTB, IO TEIUIOBOMY 3G (EKTY, 10 U3MEHEHHIO
CTEIIEHEH OKMCJIECHUS XMUMUYECKHUX OJJIEMEHTOB, IO OOpaTHMMOCTH, IO YYaCTHIO
KaTain3aTopa). K30- U S3HAOTEPMHUYECKHUE PEaKlNU, TEPMOXHUMUYECKUE YPABHEHUS.

ITonsiTHE O CKOPOCTH XUMUYECKOHN PEAKIIUU

[lonstTne 00 oOpaTHMMBIX W HEOOpPATUMBIX XHMHUYECKHX peaknusx. [loHsTue o
TOMOI'€CHHBIX W TCTCPOrCHHBIX pCaKIHAX. IlonsiTHE O XMMHYECKOM PaBHOBECHUH.
DakTophl, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIMHU U MOJI0KEHHE XUMHIECKOTO

PaBHOBECHA

1.5

1.6

1.7

OKHCIUTEIBHO-BOCCTAHOBUTEIIbHEIC pCaKkuuu, 3H6KTpOHHLII7[ 0ajaHC OKHUCJIMTEIbHO-
BOCCTaHOBUTEIILHOU peaKknuu. CocrapneHue ypaBHGHI/IfI OKHCIHUTCIIBHO-

BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C UCIIOJIb30BAHUCM METOAA JJICKTPOHHOTO Oananca

Teopus 3IEKTPOIUTUYECKOW OUCCOLMUALMHU. OJIEKTPOIUTHL U  HEANEKTPOIUTHI.
Katuonsl, annoHsl. MexaHu3M AMCCOLMALIMM BEUIECTB C Pa3IUYHBIMH BUIAMU
XUMHUECKOM cBs3u. Crenenb aucconuanuu. CuiibHBIE U CJIa0bIe 3JICKTPOJITHI.
Peakiiuu norHoro ooMeHa. Y ClI0BHS NPOTEKAHUS PEaKIInii MOHHOTO 0OMEHa, TTOJTHBIS
U COKpaIIéHHbIE HOHHBIE ypaBHEHUS peakmuii. CBOWCTBA KHCIOT, OCHOBAHHM 1 COJIEH
B CBeTe MpEACTaBICHU 00 BIIEKTPOIUTHUYECKOW Auccolanui. KadecTBeHHBbIC

PCaKI Ha NOHBI. Ilonsarue o TUAPOJIN3C coJieH

XUMHUYECKUM SKCIIEPUMEHT: 03HAKOMJICHUE C MOJIEISIMU KPUCTAJUTMUECKUX PELIETOK
HEOPTaHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U aiMasa), CII0KHBIX
BEIIECTB (XJIOpHAA HATPHSI), WCCICIOBAHHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOMN

pCaKknuuun oT BOSJICI\/IICTBI/IH Ppas3IM4YHBIX (1)aKTOp0B; HCCJICAOBAHUEC DJICKTPOIIPOBOJJHOCTHU




PacTBOPOB BEIIECTB, MPOIIECCa TUCCOIMUAIMYN KUCIIOT, IEJI0YeH U coliel (BO3MOKHO
WCTIONIb30BAaHUE BUJICOMATCPHAIIOB), TPOBEICHUE OIBITOB, WLIOCTPUPYIOUUX
TIPU3HAKH MMPOTEKAHUS peaKINii HOHHOTo oOMeHa (0Opa3oBaHHE OcajKa, BhIICICHUE
raza, oOpa3oBaHHE BOJIbl); OTBITOB, HJUTIOCTPUPYIOMMX MPUMEPhl OKHUCIHUTEIHHO-
BOCCTAHOBUTENBHBIX peakinui (TOpeHHe, peaklud pPa3lIoKCHUs, COCIAMHCHHS);
pacro3HaBaHWe HEOPTaHWMYSCKUX BEIIECTB C IOMOIIBI0 KAUECTBEHHBIX PEAKIMi Ha

HOHBI; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

2.1

2.2

2.3

2.4

Hemerannel ¥ UX COCIUHEHUS

OO6mras xapakTeprucTuka rajgoreHoB. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
crerieHn okucieHus. CTpoeHHe U (HU3MUECKHE CBOMCTBA IMPOCTHIX BELIECTB —
rajJoreHoB. XHUMHYECKHE CBOHCTBa Ha TpuMepe XxJiopa (B3aUMOICUCTBHE C
MeTaJUlaMH, HeMeTajylaMM, wiejo4aMu). XJjopoBogopox. ConsHas KUCIIOTa,
XUMUYECKUE CBOMCTBA, NOJy4YEHUE, NpUMeHeHue. JIelicTBUE XJiopa U XJIOpOBOAOPOIa

Ha OpraHusM 4€JIOBCKaA. Baxwueitine XJIOpUObI U UX HAXO0XICHUC B IIPUPOJLC

Obmas xapakrepuctuka 3meMeHToB VIA-rpymmer. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHHe W (HU3MUECKHE CBOMCTBA MPOCTHIX
BEILECTB — KUCIOPOJa U Cepbl. AIIOTPONHbIE MOAUGHKALUKN KUCIOPOAA U CEpHI.
Xumuueckre cBoicTBa cepbl. CepoBOIOpO, CTpoeHue, (GU3NIECKUE H XUMUYECKUE
cBoricTBa. OKCUABI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCuaoB. CepHas KUCIOTa,
(hm3nyeckue ¥ XUMHYECKHE CBOMCTBA (00IIMe KakK MPeICTaBUTENS Kilacca KHUCIOT U
cneuuguueckue). XUMHUYECKHE PEaKlWH, JISKAIIUEe B OCHOBE IMPOMBIIUICHHOTO
crocoba monydeHus: cepHOM KucnoThl. [lpumenenwe. Conu CEpHOM KHCIOTHI,
KayecTBEHHas peakuus Ha cyiabdar-moH. Haxoxnenue cepbl n e€ coeqUHEHHH B
npupoae. XUMHYECKOE 3arpsa3HEHHE OKPYKAIOLIeH Cpelpl COEAWHEHHSMH CEpbl
(KUCTOTHBIE ~ OOXKIOM, 3arps3HEHHE BO3MyxXa M BOJOEMOB), CIIOCOOBI  €T0
MPeOTBPAICHUS

OO6mas xapakrepucTika 3eMeHToB VA-rpymnibl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKkTepHbIe CTENIEHH OKUCIIEHHS. A30T, paclpocTpaHeHue B Mpupoje, Gpusndeckne
1 XUMUYEeCcKue cBoiicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero Gu3ndeckue u
XMMUYECKHE CBOMCTBA, Oy4YeHHe U npuMeHeHne. Coin aMMOHUS, X (GU3NUECKUE U
XMMUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHash peakuusi Ha WOHBI aMMOHHSI.
A3OTHas KHCJIOTa, e€ moyrydeHue, (Pu3ndecKue 1 XUMHYECKre CBOMCTBa (00Imme Kak
MPEeICTaBUTENS KJIacca KUCIIOT U crienududeckue). Mcnonp3oBaHe HUTPATOB U CONEi
aMMOHHS B KayeCTBE MHHEPATBHBIX YyA0OpeHHHA. XWMHUYECKOe 3arpsa3HEeHHe
OKpy’Karoleil cpeasl COeAWHEHHMSMH a30Ta (KUCIOTHBIE [IOXKAM, 3arpsi3HEHHE

BO3/yXa, TOYBBI U BOZOEMOB)

®docdop, amnorponHble Momudpukauuu Qocdopa, QuznUeckne M XUMHUUECKHE

cotictBa. Okcup docdopa(V) u pochopHas kuciora, GU3NIECKUE U XUMHUUECKHUE




CBOﬁCTBa, MMOJIy4YCHHUC. Hcnons3oBanue (bOC(l)aTOB B KAa4YCCTBC MHUHCPAJIBbHBIX

ynoopeHuit

2.5

2.6

Oo0mas xapakrepuctuka meMeHToB |V A-rpymnmbel. OcOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTePHBIC CTCMEHU OKUCJICHHSA. YTJIEpOJH, aUIOTPOIHBIC MOIU(DHUKAIH,
pacnpocTpaHeHue B MpUpoje, GU3NUECKUE W XUMHUYCCKHE CBOWCTBA. AJCOPOIHSL.
Kpyrosopor yrnepona B npupoze. OKCHIBI yriieposia, ux Gpu3ndeckue 1 XUMIIeCKHe
CBOWCTBa, JEHCTBME Ha IKUBBIC OpPraHU3MBbI, IMONYYCHHWE W MNPHMEHCHHE.
OKkoJjoruueckue mpoOJeMbl, CBsi3aHHbIE ¢ okcuiaoMm yraepoaa(lV); rumoresa
[JI00ATBLHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN 3¢ ¢eKT. YToNbHAs KUCIoTa U e
coiu, WX (UIMUSCKHE M XUMHYECKHE CBOICTBA, IMOJyuYeHHE W INPHMCHCHUE.
KauecTBennast peaknnss Ha KapOoHAT-HOHBI. Vcmonmp3oBaHme KapOOHATOB B OBITY,

MCIUIIMHE, TPOMBIIIIJICHHOCTU U CCJILCKOM XO3SICTBE

[lepBonayanpHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX
yriepozaa (MeTaH, 3TaH, 3TUIEH, alleTUIICH, 3TaHOJI, ITIMLEPUH, YKCyCHas KucioTa). x
COCTaB M XHMMHUYECKOe cTpocHHue. [loHsATHEe 0 OMONOTMYECKH Ba)KHBIX BEIECTBAX:
XKHpax, Oellkax, yriieBoJax — ¥ UX POJIM B )KU3HU YeJoBeka. MaTepraiabHOE EMHCTBO

OpPraHu4Y€CKUX U HEOPraHUICCKUX COCTMHEHHMI

2.7

KpemHuuii, ero ¢usnueckie u XUMHYECKHE CBOICTBA, TONyYeHHE M NPHUMEHEHHE.
Coennaenus kpemHus B pupojie. OOmme mpencraBineHus 06 okcuae kpemuansi(1V) n
KpeMHHeBoW kuciore. CHIMKATBl, WX HCIOJB30BaHHE B OBITY, MEIHIMHE,
IIPOMBILUIEHHOCTH. BakHeWIne CTpPOUTENbHBIE MAaTEpPUANIbL: KEpaMHUKa, CTEKIIO,
LIEMEHT, OeTOH, >JKkene300eToH. [IpobiemMbl  0€30MacCHOrO  MCIOJIb30BAHUS

CTPOUTCIIbHBIX MATCPHUAJIOB B HOBC@ILHGBHOI\;I JKHU3HHU

2.8

XHUMUYECKHH 3KCIIEPUMEHT: H3y4eHre 00pa3I[0B HEOPraHMUECKHX BEIIECTB, CBOMCTB
COJITHOM KHCIIOTBI, IPOBEJCHHE KAYECTBEHHBIX pPEaKIMH Ha XJIOPUI-HOHBI H
HaOJIOIEHUE TPU3HAKOB MX INPOTEKAHMS; OINBITHI, OTpakaroliue (Qu3nyecKkue u
XMMUYECKHE CBOMCTBA TaJIOTEHOB M MX COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUANIOB); O3HAKOMJICHHE C o00pa3laMd XJIOpUAOB (TAJIOTEHHJIOB);
O3HaKOMIIeHHE ¢ o0pa3namu cepbl U €€ COeTUHEHUSIMH (BO3MOYKHO HCITOJIb30BaHUE
BUJICOMATEPUAIOB); HaONI0JIeHHE Mpolecca OOYITMBaHUS caxapa IOJ JACHCTBUEM
KOHILEHTPUPOBAHHOW  CEpHOM  KHCIOTBHI, HM3Y4eHHE XHMHUYECKHX  CBOMCTB
pa30aBIeHHOI CEpHOM KHCIOTHI, MPOBE/IEHHE KaYeCTBEHHOW peaKkInu Ha Cyibdar-
WOH W HaOIIOJICHWE TpH3HaKa e€ MPOTEeKaHWs; O3HAKOMIICHHE C (u3nmdeckuMu
CBOWCTBaMU a30Ta, ¢ochopa W HUX COCTUHEHUH (BO3MOXHO WCIIONB30BAHUE
BHJIECOMAaTEPHAaIOB), oOpa3lamMu a30THBIX U (OCHOPHBIX YHOOpEeHUil; MOIydeHHUE,
coOupaHue, pacro3HaBaHHE M M3YYCHHWE CBOWCTB aMMMaKa; IPOBEACHHUE
KayeCTBEHHBIX peakivii Ha OH aMMOHUs U (ocdar-HoH U H3ydeHre PU3HAKOB UX
MPOTEKAHUs, B3aUMOJIECHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEABIO

(BO3MO)KHO HCIIOJIb30BAHHEC BI/I,I[COMaTepI/IaIIOB); HU3Yy4YCHHC MOHGHGﬁ




KPUCTAUTMUECKUX PpElIETOK anMasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MpoIecCOM  afcopOIMU PAacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YyIIIEM U
YCTPOMCTBOM MPOTHBOTA3a; IOJy4YeHHE, COOMpaHWe, paclo3HABaHHE W H3YUCHHE
CBOMCTB YTJIEKHCJIOTO Ta3a; MpOBeJeHHEe KAaYeCTBEHHBIX PEaKIuidi Ha KapOoHAT- W
CHWJIMKAT-UOHBI U M3y4YeHHE MTPU3HAKOB WX ITPOTEKaHMs; 03HAKOMJICHHE C MIPOIYKIIHEH
CHJIMKATHOM TPOMBIIUICEHHOCTH; pEIleHHe SKCIEPUMEHTAIBHBIX 3aJad IO TeMe

«Baxkneiie HeMeTauIbl U UX COCINHCHUS

3.1

Mertamisl U UX COCAMHCHUA

OO0mrast XapaKTepHUCTHKA XUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHWH HX
nonoxxeHus B llepuonnueckoit cucreme xummuueckux 3neMenToB .M. Menaeneesa u
cTtpoeHus atomoB. CTpoeHue MeTaioB. MeTamuinueckasl CBsI3b M METaJUIMuecKast

KPUCTAJUITMYECKAS pEHIETKA. DIEKTPOXUMUUYECKUHN PsiI HANIPSDKEHUI METAILIIOB

3.2

3.3

Ousznyeckre W XUMUYECKHWE CBOHCTBa MeTayuioB. OOmIue CrocoObl MOTYy4eHHS
MetaioB. [IoHsATHE O KOPPO3WM METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI MX OT
koppo3uu. CIassl (CTanb, 9yTyH, AOPATIOMUHIN, OpPOH3a) H UX IPUMEHEHHE B OBITY

" IPOMBIINIJICHHOCTH

[[lemounble MeTayuibl: mnonoxeHue B Ilepuonumyeckoil cucTeMe XHUMHUYECKHUX
anementoB JI.MI. MenaeneeBa; CTpOEHHE HX aTOMOB; HAaXOXJIEHHE B MPHUPOIE.
dusuueckre U XUMHUYECKHEe CBOIcTBa (Ha mpumMepe HaTpus U Kaius). Okcuasl u

TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJI0OYHBIX MCTAJIJIOB B UX COCILI/IHGHI/Iﬁ

3.4

3.5

[IlenoyHO3EeMeENbHBIE METANIBI MarHUd U KajbLUW: mojiokeHue B llepumonmnueckoit
cucteMe xumuueckux a3neMeHtoB .M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXJeHue B npupoje. Pu3nyeckue U XUMHUYECKHE CBOWCTBA MAarHusi W KajbIIUsl.
Baxnelimme coeanHeHNsT Kanblus (OKCHI, THIPOKCUI, coir). JKECTKOCTh BOABI U

CHoco0bl €€ ycTpaHeH!Us
AmomMuHMil: nonoxenue B Ilepuonnueckodl cuctemMe XUMHYECKMX 3JeMeHTOB [[.J.
MenzeneeBa; CTpOCHUE aTOMa; HaXOXKJIEHUE B mpupoje. OU3NIecKue U XUMUIECKHe

CBOWCTBA aJIlOMHHUSA. AM(OTEPHBIC CBOWCTBA OKCH/IA M TUAPOKCHU/IA ATFOMHHUS

3.6

3.7

Kenezo: monoxenne B lleprommueckoid crucreMe XuMHYeCKuX dnemeHToB [I.U.
MeHnieneeBa; CTpOCHHE aTOMa; HaxOXIeHUE B pupoie. PU3nveckue U XUMHUECKUE
cBoiicTBa xene3a. Oxcuapl, ruapokcusl u conu xene3a(ll) n xenesa(lll), ux cocras,

CBOIiCTBa U IMMOJIy4YCHUC

XVWMUYECKHI IKCIICPUMEHT: O3HAKOMIIEHHE C 00pasllaMd METaUIOB U CILIaBOB, MX
(bM3MYECKUMHU CBOWCTBAMHU;, H3YUYCHHUE PE3YIbTATOB KOPPO3UU METAIUIOB (BO3MOKHO
HCTIONIb30BaHUE BUIEOMATEPHANIOB), 0COOEHHOCTEN B3aUMOIEHCTBHS OKCHIA KATbIINS
Y HaTpus C BOJOW (BO3MOXKHO HCIOJB30BAHHWE BHJIEOMATEPHAJIOB); HCCIIEIOBAHNE
CBOHCTB >KECTKOW BOJBI, IIpoIlecca TOPEHUsS JKele3a B KHCIOpoie (BO3MOXKHO

HUCIIOJIB30BAHUC BI/I,Z[COMaTepI/IaJ'IOB); IMPU3HAKOB MPOTCKaHUSA Ka4YC€CTBCHHBIX peaKI_II/Iﬁ




Ha MOHBI (MarHus, Kaiblys, adroMuHus, nuHka, sxenesa(ll) u xenesa(lll), memu(ll);
HaOJI0IEHUE U ONMCAaHKE TPOLIECCOB OKpPAIIWBAaHUsI IJIAMEHH NOHAMH HATPHUs, KAJIUs
U Kamplusg (BO3MOXKHO  HCIIOJB30BAHWE  BHJCOMATEPHANOB); HCCIEIOBaHUE
aM(oTepHBIX CBOWCTB THAPOKCHIA ATIOMHHHS M THAPOKCHAA IMHKA; pEIICHHUE

OKCIICPUMEHTAJIBHBIX 3a1a4 I10 TEME «BakHeHIIe METaUThl M X COSOUHCHUSD)

XuUMUS 1 OKpY’Karolas cpeaa

4.1

4.2

Hoggsie Mar€purajibl U TEXHOJIOTUH. BemecTtBa n Mar€puajibl B MOBCETHEBHOM JKU3HHU
geJloBeka. XUMUS 1 300pPOBBE. be3onacHoe HCIIOIb30BaHUE BEIIECTB M XMMUYECKHUX

peakuuii B ObiTy. [lepBast momMom s mpu XUMUYIECKHX OXKOTaX M OTPABICHHIX

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XWMHYECKOE 3arpsi3HEHHE OKpYXKaromen
cpenpl IIJIK. Ponp XuMuu B peleHHMM SKOJOTHYeCKHX mpobieM. I[lpupomubie
HUCTOYHUKH YTIEBOAOPOJAOB (yrojb, TNPHUPOJHBIA Ta3, HE(PTb), NPOAYKTBI HX

nepepabdOoTKH, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

4.3

XUMHUUYECKHH OJKCIIEPUMEHT: H3y4YeHHe O0Opa3loB MaTepHaloB (CTEKJIO, CILIaBBI

METaJIJIOB, MOJIUMEPHBIE MaTePUAIIbI)




ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox

NpoBepsieMOro
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHUS K MPeAMEeTHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0OCBO€HHUSI OCHOBHOW 00pa30BaTebHOIl MPOrpaMMbl 0CHOBHOTO
o0urero oopazoBanus Ha ocHoBe DI'OC

1

1.1

1.2

1.3

2.1

IIpencrasienue:

O I[IO3HABa€MOCTH SBIECHUM NPUPOABI, IOHMMaHHE OOBEKTUBHON
3HAYMMOCTH OCHOB XHUMHYECKOH HayKH Kak o00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUs, KOMIIOHEHTa oOWmeld KynbTypsl M MPaKTHYECKOH
JeSITeTIbHOCTH YE€JIOBEKA B YCIOBUIX COBPEMEHHOT'O 00IIeCTBa; TOHUMaHHE

MecTa XUMHH CPEAH APYTHX €CTECTBEHHBIX HAYK

O HaY4YHBIX ME€TOAax IIO3HAaHHsA, B TOM YHCJIE OKCIICPUMEHTAJIBHBIX U
TCOPETUYECCKUX METOJAAaX UCCIECA0BaHUA BEIIECCTB U USYUCHUSA XUMHUYCCKUX
peaKum‘/'I; YMCEHUC UCTI0JIB30BATHL MOJACIIN IAJId 00BIICHEHUS CTPOCHUA aTOMOB

Y MOJIEKYJT

0 cepax npodeccUOHATBLHON JAEATEIBHOCTH, CBA3aHHBIX C XHMHEH U
COBpPECMCHHBIMHA TCXHOJIOTUSAMU, OCHOBAaHHbBIMH Ha JOCTHIKCHUAX
XUMHYECKOM HAyKH, 4TO ITO3BOJIMUT O6y‘-IaIOHII/IMC$[ paccMaTpuBaTh XUMUIO
Kak cdepy cBoeit Oymymielt mpodheCCHOHANBHON AEATeIHPHOCTH U CHEaTh
OCO3HAHHBIN BBIOOP XMMHUH KaK MPOQHUIBHOTO MpeaMeTa Py Iepexoie Ha

YPOBEHb CPEIHEr0 00IIero 00pa3oBaHusI

BJ'Ia,I[eHI/Ie CHCTEMOM XMMHYECKUX 3HAHHI U YMCHHUE MPUMCHATL CUCTEMY

XUMHYCCKHUX 3HaHI/II\/'I, KOTOpasd BKJIIOYACT:

Ba)XHEHIIINE XUMUYECKUE TTOHATHS: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIECTBO, OJHOPOJHAS W HEOIHOPOIHAS
CMeCh, OTHOCHTEJIBHBIE aTOMHAas W MOJICKYJISIpHAsT MAacChl, KOJIMYECTBO
BEIIEeCTBa, MOJIb, MOIISIPHAsT Macca, MOJIIPHBIA O0BEM, OKCHI, KHCIOTa,
OCHOBaHHWE, CONb (CpemHsIs), XUMHUYECKasi PeaKiys, PEeaKIul COCTUHEHUS,
peaKiuy pas3lIoKeHUs, PeaKIMy 3aMEIIeHUs, pPeakiii OOMEHa, TeTIOBOM
3¢ GeKT peakiy, 3K30- U IHAOTCPMHUYCCKHE PEaKIMH, PacTBOP, MacCcoBast
JTOJIST XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MacCcoBast IOJIA M TIPOIICHTHAS
KOHILIEHTpAIMsI BEIIECTBA B PACTBOPE, SIAPO aTOMa, IEKTPOHHBIN CJIOM aToMa,
aToMHasi OpOWTallb, PaJUyC aToMa, BaJCHTHOCTh, CTEICHb OKHCIICHUS,
XUMHUYECKas CBS3b, DJJICKTPOOTPUIIATEIILHOCTD, IOJISIPHAS W HEMOJSpHAS
KOBaJICHTHAS CBSI3b, HOHHAS CBS3b, METAJUTNYECKAS CBSI3b, KPUCTAIIIHMYECKAS

pemérka (aToMHasi, HOHHAS, METAUTMIECKasl, MOJIEKYJIIpHAs), IOH, KaTHOH,




2.2

2.3

3.1

3.2

3.3

AHUOH, JJICKTPOJUT U HEDJICKTPOIUT, SJICKTPOIUTUYECKAS AUCCOLMALINS,
peaKiMi HMOHHOTO OOMEHA, OKHCIIHTEILHO-BOCCTAHOBHUTEIIEHBIC PEaKIIHY,
OKHUCIIUTENh U BOCCTAHOBUTEIh, OKUCIEHUE W BOCCTAHOBJICHHE, SJICKTPOJIH3,
XUMHYECKOE PaBHOBECHE, OOpaTHMble M HEOOpaTUMble PEeaKIuu, CKOPOCTh

XHMHUYECKOH peakiuu, katanuzaTtop, [1IJIK, koppo3usi MeTaioB, CrijiaBbl

OCHOBOIIOJIATAIONIME 3aKOHBI XWUMHH: 3aKOH COXPAaHEHHsS MacChl,
nepuoguyeckuii 3akoH J[.MI. MenjeneeBa, 3aKOH IOCTOSIHCTBa COCTaBa,

3aK0H ABOTaapo

TEOpUHU XUMHAH: aTOMHO-MOJIEKYJIApHAs Teopus, TEOpUs

ANEKTPOIUTHUECCKON JTUCCOIMAIINU
Brnaaenne ocHoBaMU XUMUYECKOM IPaMOTHOCTH, BKITIOUYAOIIICH:

YMEHHE NMPaBUIBHO HCIIOJIB30BaTh M3yUEHHbIE BELIECTBA M MaTepUalIbl (B
TOM YHCJIE MHHEpPAIbHBIE YAOOPEHHS, METaulbl M CIUIABBI, MPOIYKTHI
nepepadoTKU MPUPOTHBIX UCTOYHUKOB YTIIEBOJOPOAOB (YIJIsl, IPUPOAHOTO
rasa, HeTH) B OBITY, CEIILCKOM XO3HCTBE, Ha IPOU3BOACTBE M MIOHUMaHNE
3HA4YCHUS KUPOB, OEJIKOB, YIJIEBOAOB JJIsI OpraHu3Ma 4eJOBEKa; YMEHHE
MIPOTHO3HPOBATH BIHSHUE BEIECTB U XHMUYECKUX IPOLIECCOB HA OPraHNU3M
YesI0BeKa M OKPYXKaroIlylo IPUPOAHYIO CPEy

YMEHHUE HHTETPUPOBATh XUMHUUECKUE 3HAHUS CO 3HAHUSIMH IPYTUX YI€OHbIX

IIPEAMETOB

HaJIM4Me OmbITa padOoThl C Pa3IMYHBIMM HCTOYHMKAMH HMH(QOPMALUH 10
XxuMuM  (Hay4dHas W HAY4YHO-TIONYJISIpHAs  JIUTepaTypa, CJIOBapH,

CIIPaBOYHMKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OlICHWBaTh HMH(OpMANMIO O BemecTBax, UX
IIPEBPAILLCHUSX U NIPAKTHYECKOM NPUMEHEHUH U YMEHUE UCIIOJIb30BATh €€

AJId pCHICHUA y‘IG6HO-HO3HaBaT6J'IBHLIX 3agad

Brnanenve ocHoBaMH TIOHSATHHHOTO amnmapara U CHMBOJIHYECKOTO SI3BIKa
XMMUH JUIS COCTaBJICHHsI (JOPMyJI HEOPTaHWYECKHX BEIECTB, YPaBHEHUI
XUMHYECKHUX peaknuii; ocHoBaMHu xuMudeckoir HomeHKnaTypsl (IUPAC u

TPUBHAIHLHOM)

YMeHue 0ObSICHATE CBSI3b TIOJIOXKEH M dNieMeHTa B [leprnonnyeckoit cucreme
C YHCJIOBBIMH XapaKTEPUCTHUKAMU CTPOSHUS AaTOMOB XHMHUYECKUX
aJIeMEHTOB (COCTaB W 3apsj  sjapa, o0Iee YHUCIIO JJIEKTPOHOB),
pacrpeiesicHHeM 3JICKTPOHOB [0 JSHEPreTHYECKUM YPOBHSIM aTOMOB

MEPBBLIX TpéX NEPUOJAO0B, KAJIU U KaJIbIUA

[IpencraBieHue 0 NEPUOAMUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX

9JICMCHTOB (pa;[I/ch aToma, 3J'ICKTpOOTpI/I]_[aTeJ'ILHOCTB), INpoCThIX H




CJIOXKHBIX BEIICCTB OT ITOJIOKCHU S 3JICMCHTOB B Hepno;mqecxoﬁ CUCTEMC (B

MaJIbIX MICPUOAAX U INIaBHBIX no;[rpynnax) 1 DJICKTPOHHOTI'O CTPOCHHA aTOMaA

7 YMeHue KIIacCU(pUIMPOBATD:
7.1 XUMHYECKHE IIEMEHTHI
7.2 HEOPraHMYECKHUE BEIICCTBA
7.3 XUMHYECKUE PEaKIIun
8 YMeHue onpeaessTh:
8.1 BaJICHTHOCTD U CTETNICHb OKUCJICHUS] XUMUYECKUX DJIEMEHTOB, 3aps]] HOHA
8.2 BUJI XUMHUUYECKOMN CBSA3U U THIT KPUCTATUTUICCKOU CTPYKTYPhI B COSTMHEHUSIX
8.3 XapakTep cpellbl B BOJHBIX PACTBOPAX BENIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCITUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakrepru3oBarh GU3NUECKUE U XUMHUYECKHE CBONCTRA:
MPOCTBIX BEUIECTB (KUCIOPOJ, 030H, BOIOPOJ, TpaduT, anMas, KpeMHHH,
9.1 asot, docdop, cepa, XJIop, HATPUH, KAJIMH, MarHUi, KaJIbIUN, aTIOMUHUH,
JKene30)
CJIO’KHBIX BEIIECTB, B TOM YHCJI€ MX BOAHBIX pacTBOpOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHABI M THApPOKCcHAB MetamuioB I-11A
6.9 rpynm, amomuanst, meau (1), muaka, xenesa (11 u 111), okcuasr yrnepona (11
' u V), kpemuus (1V), azora u docdopa (111 u V), cepst (IV u V1), cepruncras,
CepHas, a30TUCTasl, a30THas, PochopHas, yroJibHas, KpEMHUEBAs KUCIOTA U
UX COJIN)
MPOTHO3MPOBATh M XapaKTEepU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa W CTPOCHHUS, NMPUMEHEHHE BEIIECTB B 3aBHCUMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TPOTEKAHUS XHUMHUYCCKHX MpPEBpallcHUN B
Pa3IUYHBIX YCIOBHUIX
10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC W HOHHBIC YPABHEHUS PEAKIHiA, B TOM
qHCIe:
10.1 peaxiuii HOHHOrO oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEeaKLIi
10.3 WITIOCTPUPYIONIMX XUMHYECKHE CBOWCTBA W3YYEHHBIX KJIACCOB (TPYIII)
' HEOpPraHMYECKHUX BEIIECTB
10.4 MOJITBEPKJAFOIIUX TEHETHIECKYIO B3aHMOCBSI3b MEX,Ty HUMU
11 ‘YMeHue BBIYUCIATH (TPOBOANUTE PACUETHI):
111 OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
' JIOJTF0 XUMHYECKOTO DJIEMEHTa B COCTUHEHUT
11.2 MacCOBYIO JOJIIO BEILIECTBA B PACTBOPE,




11.3

KOJHNYCCTBO BCUICCTBA U €0 MACCy, 00BEM Ta30B

114

12

121

M0 YpaBHEHHSM XUMHUYECKHX PEaKIUil U HAXOIUTh KOJIHYECTBO BEIECTBA,
00BEM M Maccy pearcHTOB WM IPOAYKTOB PEaKIIuu

Branenue (3HaHUE OCHOB):

OCHOBHBIMH METOJ]JAMH HAy4YHOTO TMO3HaHUs (HAONIOJCHUE, W3MEpCHHE,
OKCIEPUMEHT, MOJICITHUPOBAaHUE) TPU WU3YyYCHUH BENICCTB M XUMHYECKUX
SIBIICHUH; yMeHHe c()OpMyIHpPOBaTh MPOOJIEMY W TPEIJIOKUTh MYTH e

perieHus

12.2

Oe3omacHoit pa60TI)I C XUMHWYCCKHMHU BCUICCTBAMHU, XUMHYCCKOMN nocynofx'l nu

nabopaTopHBIM 000PYAOBaHUEM

12.3

13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

npaBuiIaMu 0€30MacHOrO OOpalleHHsI ¢ BEMIECTBAMH, MCIOJIb3yEeMBIMH B
HOBCCI[HCBHOI\/'I JKU3HHU, MpaBUJIaMU TOBCACHHUA B MLCIAX c6epe>1<eH1/m
3I0pPOBBSl M OKpY)XaroUell MNpUpPONHON Cpelpl; IMOHUMAaHUE Bpeaa
(omacHOCTH) BO3IEHCTBUS HA KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BEIIECTB,

Croco00B YMEHBIIICHNS U TIPEAOTBPAIEHIS UX BPEIHOTO BO3AECHCTBUS

Hanmmuue IMPaKTHUYCCKUX HAaBBIKOB IUIAHUPOBAHUA W OCYHICCTBJICHUA

CICOYIOMINX XUMHUYCCKUX SKCIICPUMECHTOB:

HN3YyUYCHUEC U OIIMCAaHUEC (1)I/ISI/I‘IGCKI/IX CBOIICTB BCIICCTB, O3HAKOMIICHHUC C
(I)I/I3I/I‘ICCKI/IMI/I U XUMUYCCKUMU SBJICHHUAMMU, OIIBITHI, WJUIOCTPUPYIOLINEC

MIPU3HAKHU MPOTEKAHNS XUMUYECKUX PEeaKIIUi
U3ydeHHe crioco00B pa3zeneHus cMecel

MOJIY4YCHHUEC KUCIIOPOda U U3YUCHHE €TI0 CBOﬁCTB; MOJIy4YCHUC BOAOpOAa U
HU3Yy4YCHHUE €TO0 CBOI>'ICTB; MOJIY4YCHUC YIJICKHCJIOrO0 Iada W U3YYCHUEC €TO

CBOWCTB; MOJy4Y€HHE aMMHaKa U U3YUYEHHUE €r0 CBOMCTB

IIPUTOTOBJIICHWE  PAacTBOPOB C  ONPEIEIEHHOW  MaccoBOM  JIOJIEH

pacTBOPEHHOrO BEUIECTBA

NpUMEHEHUEe WHIUKATOpOB (JIakMyca, METHJIOpaHXka U (eHoN(TalerHa)

JUISL OTIPEICTICHUS XapaKTepa CPe/ibl B paCTBOPAX KUCIOT U IIesIoUei

HUCCIICAOBAHNEC M OITMCAHUC CBOMCTB HEOPraHM4eCKuX BEHICCTB pPa3IMYHbIX
KJIaCCOB;, H3Yy4YCHUC B3aHMO,Z[eI>iCTBPIfI KHUCJIOT C MeTallllaMHd, OKCHIaMHU
MCTAJUIOB, PAaCTBOPUMBIMHM W HCEPACTBOPHUMBIMU OCHOBAHUAMHU, COJISAMU,
MOJIY4YCHUC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OJHOI'O0 MCTajlia
Apyrum  MU3 pacTtBOpa COJM; HUCCICAOBAHUC aM(bOTepHLIX CBOICTB

TUAPOKCHUIOB aJIFOMHUHHA U HTUHKA

peHICHUEC OJBKCICPUMCHTAJIBHBIX 3a/la4 110 TEMaM: «OCHOBHBIE KJIACCBI

HEOPraHU4YCCKUX COGHHHCHHﬁ»; ((3H€KTpOHI/ITI/I‘IeCKa$I JAUCCOoHan g,




«BaxkHeHIIne HeMeTaIBI U UX COCOUHCHUA), «BaxkHeHmme METajlIbl U UX

COCOAUHCHU

13.8

14

XUMHYECKUE DSKCIICPUMEHTBI, WUTFOCTPUPYIOIIME TPU3HAKH TPOTCKAHMUS
peakiuii HOHHOr0 0OMEHA; KAYeCTBCHHBIC PEaKI[UK Ha MTPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUA-, HOIUA-, cynbdar-, pocdar-,
KapOOHAT-, CWJIMKAT-aHHUOHBI, THIPOKCHI-UOHBI, KATHOHbI aMMOHUS,

MarHus, KaJlblus, aIIOMAHAS, kenesa (2+) u xenesa (3+), meau (2+), nunka

YMeHue:

141

14.2

MPENICTABIATh ~ pPEe3yNbTaThl  JKCIIEpUMEHTa B  ¢GopMe  BBIBOJIOB,
JIOKA3aTeNbCTB, TpaduUKOB W TaOMUI] M BBIABIATH OMIHPUIECKHE
3aKOHOMEPHOCTH

YCTaHaBIUBATh CBS3M MEXKIY pEaNTbHO HAOMIOAAeMBIMH XHMHUYECKUMHU
SBIICHUSIMH W TIPOLIECCAMH, TPOUCXOAINIMMA B MAaKpO- U MHKPOMHUpE,

OOBACHATH MPUYUHBI MHOTOOOPAa3Hs BEILIECTB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kox

IIpoBepsieMblii 31€eMEHT CO/IEPKAHUSA

1
11

1.2

1.3

14

15

1.6

2.1

[lepBoHavanbHbBle XUMUYECKUE TOHATHSA

UucTtsie BemecTBa U cMecH. CIIocoOBI pa3eieHus CMecei

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3IeMEeHThl. CHMBOJIBI XMMUYECKHUX 3JIEMEHTOB.
[IpocThie u c0XKHBIE BEIIECTBA.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JeMEHTOB. CTerneHb
OKHCJICHUS

3aKkOH TOCTOSIHCTBA  cocTaBa  BemiecTB. OTHOCHTENbHAass aTOMHas — Macca.
OtHocuTenpHasE MOJIEKyJsipHas Macca. MaccoBas A0JIE XMMHYECKOTO JJIEMEHTa B
COCIUHECHUU

KonmuectBo BemectBa. Monbs. MomsipHass Macca. Monsipablii  00b€M  Ta30B.
B3aumocBs3b KOJIM4YECTBA, MACChl X YUCJIa CTPYKTYPHBIX €IWHHUI] BEUICCTBA
dusznyeckre U XUMHUYECKHE SBJICHHUA. XUMHUYECKas peakuus U e€ Mpu3Haku. 3aKoH
COXpaHCHHA MAaCChI BEIIECTB. XUMHYeCcKre YpaBHCHUA

[lepuonnueckuii 3akoH u Ilepmonnueckass cucrtema XxuMuueckux saemeHToB J[.H.
MenneneeBa. CTpoeHrue aTOMOB

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrtema XUMHUYECKHX 37eMeHTOB J[.U.
MenpeneeBa. Ilepuoasl m rpynnel. PU3MYECKUMH CMBICI IOPSJKOBOIO HOMEpA,

HOMCEPOB II€proda U IrpynIibl 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sijaep. W3otombl. OnextpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX 31eMeHTOB [lepuoamueckoit

cuctemsl [{.1. MenneneeBa

2.3

3.1

3.2

3aKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB XMMHYCCKHUX DJJIEMEHTOB TMEPBBIX TpéX
nepruoaos, Kajius, KaJbOus (pazu/lyca aTOMOB, SJICKTPOOTPHUIATCIIBHOCTH,
METATNIMYCCKNX W HEMCTAITIMYCCKHUX CBOﬁCTB) n ux COQILPIHGHI/Iﬁ B COOTBCTCTBHUU C

TIOJIOKCHHUEM DJICMCHTOB B HepnoanquKoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB
CTpOGHI/IC BCIICCTBA

Xumudeckas CBA3b. KoBanenTHas (HOJ'ISIpHaSI n HeHOJ’IHpHaH) CBs3b.
BHGKTPOOTI)I/ILIaTeJ'H:HOCTB XHMHYECKUX 3JeMeHTOB. MoHHas cBsa3b. MeTrammnueckas

CBs3b

Tuner KPpUCTAJTUIMYCCKUX pCI_HéTOK (aTOMHaSI, HMOHHAasd, MeTaHJ'II/I‘IeCKaﬂ), 3aBUCHUMOCTD

CBOMCTB BEIIIECTBA OT TUIMA KPUCTAJUIMUECKON PEMIETKUA U BUIa XUMUYECKON CBSI3U

Baxneiimme MNpEACTABUTCIIN HCOPTraHNYCCKUX BCIICCTB. Hemeramne! n ux COCAMHCHHUA.

Mertamisl ¥ uX COCAMHCHUA




4.1

Knaccudukanmuss w  HOMEHKIATypa HEOPraHUYECKUX COCIUMHCHHUU:  OKCHIOB
(comeoOpazyromye: OCHOBHBIE, KUCIOTHBIC, aM(OTEPHBIE) M HECOJICOOPa3yIOIIHE;
OCHOBaHWH (IIETOYH ¥ HEPACTBOPUMBIC OCHOBAHWS ); KHCIIOT (KUCIOPOICOAECpKAIINAC 1

OCCKHUCIOPOIHBIC, OJJHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CpEIHMX U KHCITBIX)

4.2

dOu3ndecknue M XUMHYECKHE CBOMCTBA IIPOCTBIX BEHICCTB-HEMETAJUIOB: BOAOpOAA,

XJIopa, KACJIOpoJa, cepbl, a30Ta, ¢ochopa, yriiepoaa, KpeMHHUS

4.3

4.4

4.5

4.6

4.7

®Ou3ndecKkue U XUMHUYECKHE CBOMCTBA IIPOCTBIX BEINCCTB-MCTAJIJIOB: JIUTHUA, HATPUAI,
KaJIusi, Maroys U KaJbIlus, aJJFOMUHHA, KCIIC3a. 3HCKT‘pOXI/IMI/I‘ICCKI/Iﬁ pAaa HaHpﬂ)KCHI/Iﬁ

MCTaJIJIOB

@®u3nyeckue M XHMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHM HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, aMMHUAKA

dusnveckre 1 XUMHYECKHe CBOMCTBAa OKCHIOB HeMeTayuioB: cepsl (1V, V1), azota(ll,
IV, V), docdhopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). TlonyueHue OKCHIOB
HEMETAJIOB

Xummdeckue cBoiicTBa okcuaoB: MeTanioB |A-IA rpymm, muaka, meau(ll) u xenesa(ll,
I1). TTomy4eHre OKCUIOB METAILIIOB

XYUMUYECKHE CBOHCTBA OCHOBaHMH W aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpe
THIIPOKCHUIOB aIOMHUHUS, KeJe3a, nuHka). [lomydenue ocHoBaHWil u aM(OTepHBIX

TUAPOKCUIIOB

4.8

4.9

OOmpe XUMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOAOPOAHOW, CEPOBOAOPOIHOMN,
CEPHHUCTOW, CEepHOM, a30THOH, QochopHO#, KpeMHHEBOW, yroiapHOW. OcoObie
XUMUYECKUE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOU M a30THOU KuciaoT. I[lomyueHue

KHUCJIOT

OO0mue XuMUIecKne CBOMCTBA cpeqHuX coieil. [lomyuenue coneit

4.10

IMonyyenne, coOupaHuWe, paclio3HaBaHWE BOAOPOJA, KHCIOPOAa, aMMHAKa,

YIIIEKHUCIIOro ra3a B 1a00opaTopuu

411

[Tomyuenne ammmaka, CepHOW M a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OOriue

CITOCOOBI MOJIy4CHUA MCTAJIJIOB

4.12

I'enetnueckas CBSI3b MCXKAY KjIaCcCaMU HCOPraHNMYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIIUH

5.1

Krnaccudukammss XuMHUYECKUX pEakIUil M0 pa3iudHBIM MIpPHU3HAKAM: II0 YHUCIY U
COCTaBY y4YaCTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY 3(D(DEKTy, 110 N3MEHEHHIO

CTEIICHEH OKHCIICHUS XMMUYCCKHUX DJIEMCHTOB

5.2

TernnoBoit 3pdekT XuMHUecKOH peakinu, TePMOXHUMHUYECKHE ypaBHEHHUS. JK30- U

OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/II{CCKI/Ie YpaBHCHUA




5.3

OKHCIUTEIHHOBOCCTAHOBUTEIIHLHEIC pcaKknuu. OxucIMTe I ¥ BOCCTAHOBHUTEIIU.
HpOLICCCBI OKHCJICHUA n BOCCTAaHOBJICHUA. SHGKTpOHHLIfI Oananc

OKHUCJIUTEIIFHOBOCCTAHOBUTEILHOM p€aKkmnun

5.4

TCOpI/IH SHCKTpOHI/ITI/IqCCKOﬁ Jucconuanuun. KaTI/IOHBI, AaHHOHBI. 3J'ICKTpOJ'II/ITI:I n

HEIIeKTPONUTEI. CHIIBHBIE B cl1a0ble AIeKTPoauThl. CTeneHb JUCCOIHAIHH

5.5

PCaKHI/II/I HOHHOT0 OOMeHa. Y CITIOBHS OpOTCKaHHUA pCaKHI/Iﬁ HOHHOI'O O6M6Ha, IIOJIHBIC

Y COKpaII€HHbIE HOHHBIE YPaBHEHUS peaKInuit

XuMus ¥ OKpyXarouias cpeaa

6.1

BemectBa wu Marcepuajibl B MMOBCEOHECBHON KW3HM 4YejoBeka. bes3omacHoe
HUCIIOJB30BAaHUEC BCIICCTB M XHMHUYCCKHUX peaKuHﬁ B na6opaTopI/H/1 nu 6I>ITy. HCpBaH

ImoMomib IIpru XUMHYIECKHUX OXKOrax U OTPaBJICHUAX

6.2

6.3

XuMHUecKoe 3arpsisHEHHE OKpYXKalolled cpelbl (KUCIOTHBIC JOXKAM, 3arpsA3HeHue
MOYBBl, BO3AyXa M BOJOEMOB), CIOCOOBI €ro mnpenorBpamienus llpenenbHas
norryctumMast kKoHerTparwst semiecTs ([11K). Ponp xuMmun B pemieHn# SKOIOTHYeCKUX

mpo0uieM. Y cuiieHre TapHUKOBOTO 3 (dhekTa, pa3pyIieHne 030HOBOTO CIIOs

[Ipumenenue cepsl, a3ota, pocdopa, yriepoga, KpeMHHUS U UX COSAUHEHUN B OBITY,
MCIUIUHE, IMPOMBIIIIICHHOCTU U CCJIBCKOM XO3SIUCTBE. HpI/IMCHCHI/Ie METaJlJIOB U
CIUIaBOB (CTallb, YyTyH, AIOPATIOMUHHIN, OpoH3a) B OBITY M NMPOMBIIUICHHOCTH WX
coeauHeHni. [loHsATHE O KOPPO3MH METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTBI HX OT

KOppO3Hun

6.4

[IpupoaHble HCTOYHUKHU YTIEBOAOPOAOB (yrojb, MPUPOAHBIN Ta3, HE(PTH), TPOLYKTHI

uX nepepaboTku (O€H3WH), X POJIb B OBITY M MTPOMBIIUIEHHOCTH

6.5

7.1

[lepBoHauaybHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCAMHECHHUSAX yriepoja
(MeTaH, 3TaH, DTWIIEH, alleTWIIEH, STaHOJ, TIIMIEPUH, YKCycHas kuciora). IloHsTtue o
OMONIOrMYeCK! BaKHBIX BEIIECTBAX: JKUpaX, OENKax, YIIIeBoJaX — M MX POJIM B JKU3HH
YeIIoBeKa

PacuéTrr:

1o (hopMysaM XUMHUYECKUX COCANHEHUN

7.2

Macchl (MaccoBOIA) 10T PacTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

10 XUMHNYCCKHUM YPaBHCHUAM




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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