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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIEr0 0Opa30BaHUs COCTaBJICHA Ha OCHOBE TPeOOBaHMI K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00ImIiero oOpa3oBaHUs,
npeacraieHHbIx B PI'OC OO0, a Takxe Ha OCHOBE (he/iepaIbHOM paboydei mporpaMMbl BOCITUTAHUS U C yIETOM
KOHIICTIMY TPETOIaBaHusl y4eOHOTO Ipeamera «XHMUs» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoii
denepanuu.

[IporpamMma mo xumuu Ja€T MPEACTABICHUE O IENsAX, OOmeH cTpaTrermu OOY4YCHHs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEACTBAMHM Y4eOHOro IpeAMEeTa, YCTaHaBJIMBAeT O0O0s3aTeIbHOE MPEAMETHOE
cojJiepKaHue, IpelyCMaTpUBaeT pacnpesielieHue ero mo Kjiaccam M CTPYKTYpUpOBaHHUE IO paszjesiaM U TeMam
[porpaMMbl 10 XHMHH, ONpPEHEIseT KOJWYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPUCTHUKU COJEp KAHMS,
PEKOMEHIyEMYIO TOCJIEI0BATENbHOCTh U3YyUYCHUS XUMHH C Y4ETOM MEKIPEAMETHBIX M BHYTPHUIPEIMETHBIX
CBSI3€i, JIOTUKU y4eOHOTro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaroIIMXCs, ONpeaessieT BO3MOKHOCTH
mpenMeTa JUTsl peasi3aluy TPeOOBaHM K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00Opa3oBaTeIbHON MPOrpaMMbl Ha
ypOBHE OCHOBHOT'O O0IlEro 0O0pa3oBaHuUsA, a TaKKe TpeOOBaHMM K pe3yibTaraM OOY4YEHHS XMMHH Ha ypOBHE
1ejed M3ydeHus MpeAMeTa U OCHOBHBIX BHAOB y4e€OHO-TIO3HABATENILHOW JESITENIBHOCTH OOYYaroIIerocs: Mo
OCBOEGHUIO y4eOHOTO CO/IeP KAHMUS.

3HaHUE XUMHUU CITYKUT OCHOBOM JIJ1s1 QOPMHUPOBAHKSI MUPOBO33PEHUS 00YJAOIIEroCs, €ro MPeACTaBICHUN
0 MaTepuajJbHOM EIMHCTBE MHUpPA, BAXHYIO pPOJb HrparoT (GopMHUpyeMmble XUMHUEH MpPEeACTaBICHUS O
B3aMMOITPEBPALICHUSAX YHEPTHH M 00 3BOJIOIUH BEIICCTB B MPUPOJIC, O MYTAX PEIICHUS II00ATBHBIX TIPOOIeM
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPTETUYECKOM, MHUIIEBOI U SKOJIOTHUYECKON 0€30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JJIsi caMOpa3BUTHSI M (POPMUPOBAHUS KYJIbTYPhI JITYHOCTH, €€
o0mieit U GyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpPOBAHHE MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH O0YyYarolIuxcs, HaBBIKOB HUX
CaMOCTOATENIbHON y4eOHOU eI TeIbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUHN, HEOOXOIUMBIX
KaK B TIOBCETHEBHOM KU3HU, TaK U B MPO(ECCUOHABLHOMN 1eTEeTbHOCTH;

3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIIbIBACT OCHOBBI 1IEJIOCTHOTO B3TJIsa HAa €MHCTBO
MIPUPO/IBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAioM B ((OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
o0ydJaronmxcs;

croco6cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS! K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPO/IE,
K Y€JIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTHYECKOE 00pa3oBaHNE 00yJaroIuXCsl.

JlanHble HampaBlieHHWs B OOYYeHMM XHUMHUU OOECTeUMBAIOTCA CHENU(PHUKON CcoaepKaHus y4eOHOTro
npeaAMeTa, KOTOPBIA SIBIISIETCS TEJAaroruvyeckyd aJanTHPOBAHHBIM OTpaX€HHEM O0a30BOM HAayKHM XUMUU Ha
onpeeEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIIET0 0Opa30BaHMsI OPUEHTHUPOBAH HA OCBOEHUE O0YYaIOITUMUCS
CUCTEMBbI TEpPBOHAYAIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHWYECKOM XHMHH U HEKOTOPBIX OTAENbHBIX
3HAYUMBIX TOHATHUI OPraHUYECKON XUMUHU.

CtpykTypa cojaepkaHus TMPOrpaMMBbl IO XMMHUHU C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0/Aa K e
m3yuenuto. ComepxaHue CKIAIbIBACTCS U3 CHCTEMBI MMOHATUH O XUMUYECKOM DJIEMEHTE M BEIICCTBE U CHCTEMBI
NOHATHH O XuMudeckoi peakmuu. OO0e OSTH CHUCTEMBI CTPYKTYPHO OPTraHHU30BAaHBI MO MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUE€HHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YU€HHUS O CTPOEHUU aTOMa U XUMHUYECKOU CBSI3H;

— IIPEJICTABIICHUI 00 DJIEKTPOTUTHIECCKON TUCCOIMAIINN BEIIECTB B paCTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKH MOJYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS IMOCJIEAOBATEILHO OT OJHOTO YPOBHSI K JIPYrOMY, BBITTONHSS (QYHKIIMH OOBSICHEHUS U
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MIPOTHO3UPOBAHNUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH IMPAKTUYECKOr0 NPUMEHEHUS U MOTYUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue MpOrpaMMbl MO XHMHUU CHOCOOCTBYeT (OPMHUPOBAHUIO IMPEJICTABICHHUS O XHUMHUYECKOM
COCTAaBJIAIOLICH HAy4YHOW KapTUHbI MHpPA B JIOTUKE €€ CUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIIEHUS K
Hay4YHOMY 3HAHUIO U METOJIaM ITO3HAHMS B Hayke. M3yueHue XuMuu npoUCXOJUT C MPUBIICYEHUEM 3HAHUU U3
paHee U3y4YeHHbIX Y4eOHBIX MpeaMeToB: « OKpyxaromuii Mup», «buomnorus. 5—7 kinaccb» u «Duzuka. 7 Kimaccy.

[Ipy u3yyeHUH XUMHUU MPOUCXOIUT (PopMHpOBaHHE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTHYECKOW IEATEIBHOCTH YEIOBEKAa M KAK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOH KYJbTYpHL. 3afaua y4eOHOTO MpeIMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (AKTOB, TIOHATHH, 3aKOHOB H TEOPETHUECKUX IOJIOKEHUH, JOCTYHNHBIX 000O0IIEHHI
MHPOBO33PEHUYECKOT0 XapaKkTepa, si3bIka HayKu, B MPUOOIIEHNHN K HAYYHBIM METOJ/IaM IMO3HAHUS MPU U3YUYCHUH
BEIIECTB M XUMHUYECKUX PEaKIHii, B (GOPMUPOBAHUU U PA3BUTUHU MIO3HABATEIBHBIX YMEHUHN U UX IPUMECHEHUH B
y4eOHO-TI03HABATEIbHON U y4eOHO-HUCCIIEeI0OBATENbCKON JESITeNIbHOCTH, OCBOGHUHU TpaBUil 0e30I1acHOro
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipu u3yyeHun XMMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE 3HAYCHHE MPUOOPENH TaKue
LEJH, KaK:

— (hopMHpOBaHKE UHTEIUIEKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOI K caM000pa30BaHUIO, COTPYITHUYECTRY,
CaMOCTOSITEJIbHOMY MPHUHATHIO PELIEHUH, CIIOCOOHOM alanTUpOBaThCs K OBICTPO MEHSIOIIMMCS YCJIOBUSM
KU3HH;

— HAIpaBJICHHOCTh OOYYEHMsI HAa CHCTEMAaTHYECKOE NPUOOIIEHUE O00YyYaromMXCs K CaMOCTOSATEIbHON
MO3HABATENbHON JEATEIbHOCTH, HAYYHBIM METOJaM TMO3HaHWs, (OPMHUPYIOIIMM MOTHBAIUI0 U pPa3BUTHE
CIIOCOOHOCTEH K XHMHUHU;

— ol0ecrniedyeHre yCIOBUHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 O0YYarolIMMHCS OMNbITa PazHOOOpa3HON
NESTEIbHOCTH, IMO3HAHHWA M CaMOIIO3HAHHUSA, KIIIOUEBBIX HAaBBIKOB (KJIHOYEBBIX KOMIETEHIIMI), HMMEIOIIUX
YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3JIMYHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBaHue o0mel QyHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YUCII€ YMEHUIN
OOBSICHATH M OLIEHUBATh SIBJICHUS OKPY’KAIOLIEr0 MUPA, UCIIOb3Ys 3HAHUS U OIBIT, IOJyYeHHbIE IPU U3YUEHUU
XMMHUU, IPUMEHATh UX MPH pEeIIeHUH POOJIEM B MOBCETHEBHOM KU3HU U TPYAOBOI NEATEILHOCTH;

— (hopmupoBaHHE Yy 00y4arOMIMXCS T'YMaHUCTUYECKMX OTHOILIEHUH, MOHUMAHUS [EHHOCTH XUMHYECKHUX
3HaHUH /U1 BRIPaOOTKH HKOJIOTHUECKH 11€7€CO00Pa3HOro MOBEICHHsSI B OBITY U TPYIOBOH EATEIHOCTH B LIENIAX
COXpPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH MPUPOTHON CPEBI;

— pa3BUTHE MOTHUBALMU K OO0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO Ha OCHOBE
YCBOEHHUSI O0IIEYEIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMpOQMIIs U HANPaBICHHOCTH
JanbHeHero ooy4yeHus.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJI U3YUEHUS] XMMHHM Ha YpPOBHE OCHOBHOTO 001ero oopazoBaHus,
cocraBiseT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHSITHS

[Ipeamer xumuu. Posib XUMHUH B ’KU3HU YeJIOBEKa. XMMHUS B cUCTeMe HayK. Tena u BemectBa. Puznueckue
CBOMCTBA BEUIECTB. ATrperaTHoe COCTOsIHHUE BelecTB. [[oHsTHE 0 MeTOAaX MO3HAHUA B XUMUU. YUCThIE BENIECTBA
u cmecu. CriocoObl pa3esieHus: CMECe.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIEeMEHTHI. CHMBOJIBI XMMUYECKUX 3JI€MEHTOB. [IpocThie U Cl0XHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas Gopmysa. BameHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XUMUYECKOTO
9JIEMEHTA B COCTUHCHMM.
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KonunuectBo Bemecta. Moiib. MossipHast Mmacca. B3anMocBs3b KOJIMUECTBA, MACChI M YUCIA CTPYKTYPHBIX
enuHuIl BeulecTBa. Pacu€Tel mo popmynaM XUMHUYECKUX COCTUHEHUN.

@u3nuecKkue U XUMHYECKHUE SIBJICHUS. XMMHUUYECKAsl peakiusl U €€ NpU3HAaKU. 3aKOH COXPAaHEHHUSI MACChI
BelecTB. XuMHUeckue ypaBHeHus. Kriaccudukamuss XUMHUYECKUX PEAKIHUH (COSAMHEHUS, PA3JI0KCHHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUiaMH paboOThl B jaboparopuu U mpuéMamMu OOpaIeHUs C
na0opaTOpHBIM 00OPYZOBaHUEM, HM3Y4YEHHE U OINUCaHHE (PU3MYECKHX CBOMCTB 00pas3IoB HEOPraHUYECKUX
BelIeCTB, HaOM0AeHne Ppu3nyeckux (IJIaBlICHUE BOCKA, TasHUE JIbJla, pacTUpaHHUe caxapa B CTYIIKE, KHUIICHHE U
KOHJICHCALIUsl BO/Ibl) U XUMUYECKHUX (TOpPEHUE CBEUH, IPOKATMBAHUE MEAHON IIPOBOJIOKHU, B3aUMOJICHCTBUE METIa
C KUCIJIOTOW) sIBIICHUI, HaOMIOIeHHE U OMHCaHWE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakuui (pas3iioskeHue
caxapa, B3aHMOJCHCTBHE CEPHOW KHCIOTHI C XJOPHIOM Oapus, pasnokeHue ruapokcuma memu (I1) mpu
HarpeBaHuu, B3aUMOJEHCTBUE kKene3a ¢ pacTBopoM conu Meau (1), usyuenue cnocoOoB pa3aeneHus: CMecei: ¢
MOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BBIMAPUBAHUE, NUCTWUIAIMSA, XpomaTorpadus, MPOBEICHHE OYHCTKU
MOBapeHHOI conu, HAOMIOJEHUE M OMHCAHHWE PE3yJbTAaTOB IMPOBEIEHUS OIbITA, WIUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHUE MOJIEIEH MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3myxa. Kuciopon — anemeHT W mpocTtoe BemecTtBo. Haxoxkaenue
KHCIIOpOJia B Tpupoje, (PU3NYeCKHe M XUMHYECKHe CBOMCTBa (peakiuu ropenusi). Oxcunbl. [Ipumenenue
kucioposia. CriocoObl MOMyUEHUs: KUCIOpOia B JIAOOPATOPUM U MPOMBIIITIEHHOCTU. KpyroBopot kuciaopoja B
npupoae. O30H — alOTPoINHas MOAU(UKAIIHS KUCIOPOAA.

TemmoBoit 3G(eKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE ypPaBHEHUS, 3K30- M IHIOTECPMUUYCCKUE
peakiuu. TomIMBO: yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHHWE MapHHUKOBOro 3(ddexra, paszpyiieHue
030HOBOTO CJIOSI.

Bonopon — anemenT u npocroe BemiectBo. HaxoxaeHune Bogopoa B mpupoe, (pu3nueckue 1 XUMHUECKUe
CBOICTBa, MPUMEHEHHE, CTIOCOOBI moxy4yeHus. KucmoTsl u comu.

Mossipablit 00bE€M ra3oB. Pacu€Tel 10 XMMUYECKUM ypaBHEHUSIM.

dusnueckue cBoilcTBa BoAbl. Bona kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACHIIICHHbBIE
pactBopsl. PacTBopuMOCTSE BelecTB B Bozie. MaccoBasi 10715 BELIECTBA B pacTBOpE. XMMHUECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpOB B MpHUpOJIe UM B KU3HU 4esloBeka. KpyroBopoT Bonbl B mpHpoAe. 3arps3HeHue
MpUPOIHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coequHenuit. Oxcuapl. Knaccudukanys oKCHIOB: coleo0pasyrome
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecojeoOpaszywmme. Homenknarypa okxcumoB. duzmyeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyueHnue okcuaos.

OcHoBanus. Knaccugukanus ocHOBaHMM: IIENOYM M HepacTBOpHMbIE oOcHoBaHHus. Homenkiarypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMUM. [loryueHrne ocHOBaHUM.

Kucnotsl. Knaccupukanus kucnor. Homenknatypa kucnor. ®dusznueckue M XUMHUYECKHE CBOMCTBA
kucnot. Pax akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coneit. @uznueckne ¥ XUMUUYECKHe cBoicTBa cosiel. [lomydenue coneil.

I'eneTnueckas CBsSI3b MEXKIYy KilacCaMl HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeJIeJIEHNE COIePKaHusl KUCIIOpOJIa B BO3/IyXe, MOJIyueHUe, COOMpaHue, paclio3HaBaHue
U H3y4YeHHE CBOMCTB KHCJIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BELIECTB C KHCIOPOJOM U YCJIOBUSA
BO3HUKHOBEHHUS U TPEKpalleHUs] TOpeHus (Mokapa), 03HaKOMJICHHE C 0OpasllaMh OKCHUIOB M OIMCAaHUE X
CBOMCTB, IOJTyueHue, coOupaHue, paclio3HaBaHWEe M M3Y4YeHHE CBOMCTB BOAOpO/a (FOpeHHe), B3aUMOIEHCTBHE
Bosiopo/ia ¢ okcuoM menu (1) (Bo3MOXKHO HCIOIB30BaHKE BUICOMATEPHAIIOB), HAOIOeHHE 00pa310B BELIECTB
KOJMYECTBOM | Moub, HcCleoBaHHE OCOOEHHOCTEW PacTBOPEHMS BEIIECTB C Pa3jIMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIIPENEIEHHON MacCOBOM 1€l paCTBOPEHHOTO BELIECTBA, B3aUMOAECHCTBUE BOBI
¢ MeTaJlyIaMH (HaTpueM U KaibliieM) (BO3MOXKHO HCIIOJIb30BAaHHME BHI€OMATEpUANIOB), UCCIEI0BaHIE 00pa3IoB
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HEOPraHUYECKHX BEIECTB Pa3JIMYHBIX KJIAcCOB, HAOJIOICHHE U3MEHEHUS OKPACKH WHIMKATOPOB B PAacTBOpax
KHUCJIOT M IIeJoued, uzydeHue Bzaumojenctus okcuna meau (Il) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METaJIaMH, PEaKLM HEeUTpaau3aluu, MoJy4eHUe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJTHOIO MeTajlia
JpYyTUM U3 pPacTBOpa COJM, PELIEHHE OHKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHedmme Kiacchl
HEOPraHWYECKUX COCAMHEHUIN.

IMepuoguueckuii 3axkoH u Ilepuoauyeckas cucrema xummuuyeckux jiemenToB /I. U. MenneneeBa.
Crtpoenue atoMoOB. XUMHYeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbie MOMBITKN KIACCU(PUKAIMU XUMHYECKHX AJIEMEHTOB. [IoHITHE O rpymmax CXOAHBIX AJIEMEHTOB
(1IeoYHbIe W IIEJIOYHO3EMENbHBIE METaJUIbl, TaJIOTeHBl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 0Opa3yroT
amM(pOTepHBIC OKCUJIBI ¥ TUAPOKCHUJIBL.

[lepuonuueckuii 3akoH. Ilepuomgmyeckas cucrema xumudeckux osjemeHToB J[. WM. Menneneena.
Kopotkomnepuonnas u pinuHHONEpHOAHAs (hopMmbl [lepronndeckoit cucteMbl XUMUYECKHX d1eMeHToB [, U.
MenpaeneeBa. [lepuoasl u rpynnsl. @usndyecknuid CMbICI HOPSAIKOBOIO HOMEPA, HOMEPOB NEPHOJA U TPYMIIbI
3JICMCHTA.

Crpoenue atomoB. CoctaB aToMHBIX saep. M3oronbl. DinekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000J04YeK
aToMoB nepBbIX 20 xumuyeckux 3neMeHToB Ilepuoanueckoit cucremsl /[{. . MenneneeBa. XapakTepucTuka
XAMHUYECKOT0 3JIEMEHTA IO €ro noJjioxkeHuto B [lepuoanueckoi cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajadyca aToOMOB XHUMHYECKHX DJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IEPUOAAM.

3nauenue [lepuoguyeckoro 3axona u Ilepuoanueckoil CUCTEMbI XUMHUYECKHUX AJIEMEHTOB JIJIsi Pa3BUTH
Hayku ¥ npaktuku. /. . MenneneeB — yu4€HbIN U IpaXKJaHuH.

Xumuueckasi cBs3b. KoBaneHTHass (ToJispHAas W HEMOJISIPHAs) CBSI3b.  DJIEKTPOOTPHUIIATEIHLHOCTH
XHUMHYECKHX 3J1eMeHTOB. loHHas CBA3E.

Crenenp oxucnenus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKuUCIEHUS W
BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3IioB BEIIECTB METANIOB M HEMETAJIOB, B3aMMO/IEHCTBHE THIPOKCH/IA IIMHKA C pACTBOPaMH
KHUCJIOT W LIEJNOYEH, IPOBEJIEHUE OMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHune, peakiiuy pazioKeHHs, COSTUHEHNUS ).

Mescnpeomemnmnuie ceasu

Peanuzarust MeXnpeIMETHBIX CBsi3ed TPH HU3YUYEHHH XHUMHUU B 8 KJacce€ OCYIISCTBIISIETCS uepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUMN, SBISIOMIUXCA CUCTEMHBIMU JISI
OT/EJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEeHHO-HAYYHBbIE TOHSTHS: HAay4HBIH (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHAlU3, CHUHTES,
KJ1accuukanus, NepuoANIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJISTTUPOBAHKE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHJ, H30TONbI, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKHUH 3apsiji, BEIIECTBO, TEI0, O0BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3, (PU3NYECKUe
BEJIMYUHBI, €IMHULIBI U3MEPEHUs1, KOCMOC, TUIAHETHI, 3BE€3/1b1, COHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, MOJIE3HBIE MCKOMAaeMbIe, TOTINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKasi peakiuus

[lepuonnueckuii 3akoH. [lepnoanueckas cucrema xumuyeckux snemeHToB J[. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB XMMHYECKHX DJIEMEHTOB IEPBBIX TPEX IMEPUONOB, Kajus,
KaJIbLUs U UX COEUHEHHUI B COOTBETCTBHUH C IOJIOKEHUEM DJIEMEHTOB B Ileproinueckoi CUCTEME U CTPOCHUEM
UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMUUECKOU CBSI3U. THUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATUTMYECKOW PEIIETKU U BUIa XUMUYECKOU CBSI3H.



FocypapcTBeHHOE aBTOHOMHOE HeTMNoBoe 0bpa3oBaTenbHOE yupexaeHne CeepanoBckon obnacTm
«'y6epHaTOPCKU AnLein»

Knaccupukanus M HOMEHKJIAaTypa HEOPraHMYECKHMX BelecTB. XHMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSAIIMXCS K PA3IUYHBIM KJaccaM HEOPraHUYeCKUX COCAMHEHUH, TeHETHYeCKas CBSA3b HEOPraHMYECKUX
BEIIECTB.

Knaccuukanus XuMHYECKUX pEaKIfii 10 pa3IMYHbIM MPU3HAKaM (110 YUCITy U COCTaBY YYacCTBYIOIIUX B
PEaKIMK BEILIECTB, 10 TEIUIOBOMY YPQEKTY, 10 U3MEHEHUIO CTENCHEH OKUCIIEHUS! XMMUYECKHX 3JIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHIO KaTaau3aTopa). DK30- ¥ SHAOTEPMHUECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

ITonarue o ckopoctu xuMuueckoil peakuuu. IloHsTHe 00 0OpaTUMBIX M HEOOPATHMMBIX XMMMUYECKHX
peaknusx. [loHsATHE O TOMOTEHHBIX U T€TEPOreHHbIX peakuusax. [lonsTre o karanuse. [losTHE 0 XUMUYECKOM
paBHOBecHH. DAaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peakuy U NOJ0KEHUE XUMUYECKOT0 PaBHOBECHSI.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINH, HJIEKTPOHHBIN OaTaHC OKUCIUTETbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUI C MCIIOIB30BAaHUEM METOJa
AIEKTPOHHOTO OasiaHca.

Teopust >M€KTPONIUTUUECKOW JMCCOLMALUM. OJEKTPOJIUTHI M HERIEKTPOJUTHl. KaTHOHbBI, aHHOHBI.
MexaHu3M JUCCOLMAIMKA BEHIECTB C Pa3IMYHBIMU BHJIAMH XUMHUYECKOW CBs3H. CTENeHb IHCCOLMAIUH.
CubHble U criabble IEKTPOIUTHI.

Peakuuu noHHOro oomeHa. YciaoBUsl IPOTEKAHUS peakUil MOHHOIO OOMEHa, IOJHBIE U COKpAllEHHbIE
VOHHBbIE ypaBHeHMs peakuuil. CBoicTBa KHCIOT, OCHOBAaHUH M CcoJeil B CBeTe MpeacTaBlIeHUH 00
ANEKTpoIUTHYECKON qucconmanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O rHApOoIN3Ee CONEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METaIOB U
HeMeTaJlIoB (rpadura u anamMasa), CJI0KHBIX BEIECTB (XJIOpUAA HATPUs), UCCIE0BAaHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JIEHCTBUS Pa3IUYHbIX (PAaKTOPOB, UCCIIEIOBAHUE IEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, IIpolecca TUCCOLHUAMU KUCIIOT, 1efioueil u coneil (BO3MOXKHO UCHOIb30BAHNUE BUJIEO MATEPUAIOB),
[IPOBEJICHUE OIIbITOB, WUIIOCTPUPYIOLUIMX IPU3HAKKU IMPOTEKAHUS peaklMil MOHHOro obOmeHa (oOpa3zoBaHUE
ocajika, BbIJENIEHHME Ta3a, 00pa3oBaHUE BOJbI), OIBITOB, HWUIIOCTPUPYIOLIUX IMPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluii (rOpeHne, peakiuy pa3yioKeHus, COeTUHEHNs ), paclio3HaBaHHE HEOPraHMUECKUX
BEIIECTB C MMOMOIIBIO KAYECTBEHHBIX PEAKINI Ha HOHBI, pEIIeHUE SKCIIEPUMEHTAIBHBIX 33/1ad.

Hemertauibl U UX cOeTUHEHUS

OO6mas xapakTepucTka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENIEHU OKUCICHHUS.
Crpoenue 1 pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUUYECKHE CBOMCTBA HA MPUMeEpE XJIopa
(B3auMoielicTBUE ¢ METaJUIaMU, HEMEeTaJllaMu, lieodaMu). XiopoBoaopod. ComsiHas KUCIO0Ta, XUMHUYECKHE
CBOMCTBa, NOJy4YeHUE, TpUMeHeHHe. JeficTBue XJIopa U XJIOpOBOJOpOJa HAa OpraHu3M 4eloBeka. BaxHelmme
XJIOPU/IBI ¥ UX HAXOXKICHUE B IPUPOJIE.

OOmas xapaktepuctuka 37eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTeneHu okucienusa. CTpoeHue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U Cephl. AJITIOTPOIIHbIE
MOJUGUKAIIMY KUCIIOPOJa U cepbl. XUMHUUYECKHe CBOWCTBa cepbl. CepoBOIOpOJ, CTpoeHue, (U3NYecKue U
XUMHUYEcKHe cBoMcTBa. OKCHUJIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (pu3ndeckue
¥ XUMHUECKHE CBOMCTBA (00IIHMe KaK MpeACcTaBUTENs Kilacca KUCIOT U crieuduueckue). XMMUYECKHe peakluy,
JIeKaIMe B OCHOBE MPOMBIIIJIEHHOIO Ccroco0a MoNy4YeHHUs] CepHOM KHUCIOThI. [IprMeHeHrne cepHOl KUCIOTHI.
Conu cepHOIl KHCIIOTBI, KadecTBEHHasl peakuus Ha cynbdar-uoH. HaxoxkieHue cepsl M €€ COECJUHEHUH B
npupoae. XHUMUYECKOE 3arpsA3HEHHE OKpY’Kalolled cpeabl COENMHEHUSMU cepbl (KUCIOTHBIE JTOK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTENEHU
OKHCIICHHs. A30T, paclpoCTpaHeHHe B Mpupoje, Gu3ndeckue U XMMHUYeckue cBoiicTBa. KpyroBopoT a3ora B
npupoje. AMMHaK, ero GU3NIEeCKue U XUMUIECKHE CBOICTBA, MOydeHne U npuMeHeHrne. Coar aMMOHUS, UX
¢usnyeckue U XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MoJlydyeHue, (ru3nueckue U XMMUYecKre CBOMCTBA (00ILIMe KaK MpeACcTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). lMcrnonp3oBaHMe HUTPATOB W COJIEH aMMOHHS B KaueCTBE MMHEPAJIbHBIX YJIOOpEHUil.
XUMUYECKOe 3arpsi3HEHUE OKpYXKarolled cpenbl COCOUHEHHSIMH a30Ta (KHUCIOTHBIE JI0XKIHU, 3arpsa3HEHHE
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BO3/yXa, MoUBBl M BojoéMoB). Docdop, amtorponHsie Moaudukanuu dochopa, GU3NIECKUE U XUMHUICCKUE
corictBa. Okcun ¢ochopa (V) u dochopHas kucinora, GuU3NIECKHe U XUMUYECKHE CBOWCTBA, MOJIyYEHHE.
Hcnonb3oBanue GochaToB B KaUECTBE MUHEPAIbHBIX y100pEHUH.

O6mas xapaktepuctuka 3MeMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTENEHU OKMCIEHMA. YTJIEepoJ, alJOTPOIHbIe MOIUGUKALMM, PaclpoCTpaHEHHE B NpUpPOAE, (PU3MYECKHEe U
XHUMHYECKHe cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoae. OKCuabl yriaepona, ux (Gu3udeckue u
XMMHUYECKHE CBOMCTBA, ACHCTBUE HA JKUBBIE OPIraHU3MBI, I0JIy4€HUE U IPUMEHEHHUE. DKOJOTHUeCKue IpoOIeMsl,
cBsi3aHHBIE C okcuaoM yriepoaa (IV), runoresa riao0anbHOrO MOTEIUICHUS KIMMaTa, MAapHUKOBBIA A(PQEKT.
VYronpHas kucinota U e€ coiu, MX (U3MYECKHME M XUMHUYECKHE CBOMCTBA, NOJIYy4YEHHE U IPUMEHEHHE.
KagecTBenHast peakuus Ha kKapOoHaT-nOHKI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIIEHHOCTH
U CEJIbCKOM XO3HCTBE.

IlepBoHayasibHbIE MOHATHS 00 OPraHMYECKHMX BEIIECTBAaX KaK O COEJUHEHMSX yriepoja (MeTaH, 3TaH,
STUJICH, AlleTUJIEH, 3TaHOJ, IJIUIEpPUH, YKCycHas KucioTa). [IpuposHble UCTOUHUKU YIJIEBOJOPOJOB (YroJb,
MPUPOJIHBIN Ta3, HePTh), MPOLYKTHl UX MepepadoTku (OEH3MH), UX POJIb B OBITY U MpOMBIIUIeHHOCTH. [ToHATHE
0 OMOJIOrMUYECKH BaXKHBIX BEIIECTBAX: XKUPaX, O€JIKax, yrieBoJax — U UX POJIH B XKU3HU YesloBeKa. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPIaHUYECKUX COEIMHEHUH.

KpemHuuii, ero ¢puzndeckue 1 XuMHUUYECKUE CBOMCTBA, MoTydeHUe U npuMeHeHne. CoeAMHEHUs] KpeMHHUS B
npupoge. OOmme mpencraBneHuss o6 oxcunme kpemuust (IV) um kpemrmeBoit kucnore. CHIMKATBl, HX
UCMOJb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTU. BaxxHelne cTpouTenpHble MaTepuallbl: K€paMuKa, CTEKIIO,
LIEMEHT, OeToH, >kene300eToH. IIpoOiembl 0e€301acHOrO MCHOJIB30BAaHUSL CTPOUTENBHBIX MaTepUaoB B
MIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pas3loB HEOPraHMYECKHX BEIECTB, CBOMCTB COJIIHOM KHUCIOTHI, IPOBEJCHNUE KaueCTBEHHbIX
peaknuii Ha XJOPHUI-HOHBl U HAONIOJICHHE MPU3HAKOB MX MPOTEKAHWUs, OIBITHI, OTpaKaromue (pusmueckue u
XMMHUYECKHE CBOWCTBA TaJlOI€HOB M HUX COEIUHEHHMH (BO3MOXKHO HCIOJIb30BAHHUE BHUAEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaJOTeHHU]IOB), O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeIMHEHUSIMU
(BO3MOHO HCTIOJIb30BaHUE BUICOMATEPUATIOB), HAOIIOACHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JeHCTBUEM
KOHIIGHTPUPOBAHHOW CEpPHON KHCIOTHI, M3y4YE€HHE XHMHYECKHX CBOMCTB pa30aBIEHHOM CEpHOM KHCIOTHI,
MIPOBEJICHNE KaUeCTBEHHON peakuy Ha Cyab(haT-uOH U HAOII0IeHHE NTPU3HaKa €€ MPOTEKaHUsI, 03HAKOMJICHHE
¢ (hu3nuecKMMH CBOMCTBAMH a30Ta, (hocdopa U UX coeJMHEHUH (BO3MOKHO UCIIOJIB30BaHUE BHIE€OMAaTEPHAIIOB),
oOpasmamu a30THBIX U (PocHOpHBIX yI0OpEeHUit, TOJydeHHE, COOMpaHKe, Paclio3HAaBaHUE U U3YUYCHHE CBOWCTB
aMMMaKa, MPOBEJCHNE KAYeCTBEHHbIX peakUuil Ha MOH aMMOHHUS U ¢ochaT-MOH U U3yYEHHE NPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJAECHCTBUE KOHIEHTPUPOBAHHON a30THON KHUCIIOTBHI C MEJbI0 (BO3MOXKHO HMCHOJIb30BAHUE
BUJIEOMATEPHAJTIOB), M3yYeHHE MoJelell KpUCTANIMYEeCKUX peméTok anmasza, rpadura, QymiepeHa,
O3HAaKOMIJIEHHE C MPOIIECCOM aaCOpPOLMM PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIIEM U YCTPOHCTBOM
IPOTHBOra3a, MOJy4YyeHHe, coOMpaHue, paclo3HaBaHUE U U3YyUEHHE CBOMCTB YIJIEKHCIOro rasa, MpOBEACHUE
KaueCTBEHHBIX peakluii Ha KapOOHAT U CHIIMKAT-UOHBI U U3YyUYEHHE TPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHUE C
NPOAYKUHUEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIeHHE SKCHEPUMEHTAIbHBIX 337ad Mo Teme «Baxueiimue
HEMETaJIJIbl U UX COEIMHEHUS.

MeTajibl M MX COeIMHEHHUS

OOmiasi xapakTepUCTHKAa XHMHUYECKUX DSJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU UX IIOJIOKEHUS B
Ilepuoanueckoii cucreme xumuueckux 3nemeHToB J1. 1. Menneneesa u ctpoenust aroMoB. CTpOEHHE METAILIIOB.
Merammueckas CBsI3b M METAUIMYECKash KPUCTAIMYECKAs PEIIETKA. DIEKTPOXUMHUYECKUN Pl HANIPSKEHUN
MeTauioB. PU3NYecKre U XMMUYECKHe CBOMCTBA MeTaJioB. O01ue crocoOsl motydyeHus: Mmetanios. [lonsture o
KOPpO3UH METaJIOB, OCHOBHBIE CIOCOOBI 3aIllUThl MX OT Koppo3uu. CruiaBsl (CTallb, YyTyH, AIOPATIOMUHUM,
OpOH3a) M UX MPUMEHEHHE B OBITY M MIPOMBIIICHHOCTH.

[Ilenounbie MeTaiuibl: moJioxkeHue B [leprnonnueckoi cucteMe xumuieckux 3yemeHToB . 1. Menneneena,
CTPOEHHE MX aTOMOB, HaxoXAeHue B npupojae. Ouznueckue U XMMUYECKHE CBOWCTBA (HA MpUMepe HATPUS U
kanust). OKCUIbI U THAPOKCUIBI HATPUS U Kanud. [IpuMeHeHne meaoyHbIX METaJUIOB U UX COeTMHEHUH.
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[{eouHO3EeMENbHBIE METAJIIIBI MATHUM U KaJIBLIMIA: TToJIokeHue B [lepuoauyeckoit cucreMe XMMUYECKUX
anemeHToB [I. M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxOXKJeHUE B Ipupoje. dusnyeckue U XMMHUYECKUE
CBOMCTBA Maruus U Kajblus. BaxHeilme coequHeHust Kaublus (OKCHIT, TUAPOKCU, con). JKECTKOCTh BOJBI U
CTOCO0BI €€ yCTpaHeHusl.

Amomunnii: nonoxkenue B Ilepuonuueckoit cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTPOCHHE aToMa, HaXOoXJeHHue B mpupojae. Ousnveckre U XMMHUYECKHUE CBOWCTBA amOMUHUSA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUIPOKCHIA AITFOMUHUSI.

Keneszo: nonoxenne B [lepuoanueckoit cucreMe xumuueckux 3iemeHToB . . MenneneeBa, crpoeHne
aToma, HaxoxJeHue B npupoje. dusznyeckue u XUMUYECKUE CBOMCTBA xeie3a. OKCUIbl, TUAPOKCHUIBI U COJH
xenesa (I1) u xxenesa (11l), ux cocras, cBoWcTBa U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMyi METAJIOB ¥ CIJIaBOB, UX (PU3MUYECKUMHU CBOMCTBAMHU, U3YUYCHUE PE3YIHTATOB
KOPpPO3UU METaJIOB (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA
KaJIBIIMSL ¥ HATPHS C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BUACOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOM
BOJIbI, IIpOIlecca TOPEeHMsI Kelle3a B KUCIopoJe (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKaHMsI KAYeCTBEHHBIX PEAKIIMi Ha HOHBI: MarHus, KaJbI¥sl, AIFOMUAHUS, [TUHKa, xene3a (11) u xxemnesa (111),
veau (Il), HabGnrogeHune u onucaHue MPOIECCOB OKPALIMBAHUS TJIAMEHU MOHAMHU HATPUS, KAJIUS U KaJlbIUS
(BO3MOHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB), HCCIIeJOBaHNE aM()OTEPHBIX CBOMCTB T'UIPOKCUIA ATTFOMUHUS 1
TUAPOKCH/IA IMHKA, PEHICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne MeTauibl U UX COEIUHEHUSD.

XuMHus H OKpYKaoLias cpeaa

BemectBa u maTepuasibl B IOBCEIHEBHOM XU3HMU 4YelloBeKa. bezonmacHoe HCIONb30BaHHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBast moMOIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHHUSX.

XuMUYecKoe 3arps3HeHHEe OKpY Karollel cpenbl (peaebHas J0MyCcTUMas KOHIIEHTpAIlHsl BEIIECTB, ajee
— ITJIK). Posib X¥iMHM B pelI€eHUN IKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJIbl).

Meoswcnpeomemnuwie ceasu

Peanuzaiust MeXnpeaIMETHBIX CBsI3ed NpPH HM3YYEHHH XUMHUU B 9 Kjacce OCYIIECTBIISIETCS 4epes
WCIIOJIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U TMOHSITHH, SBISIONIMXCA CUCTEMHBIMU JIJIsI
OTJIETIbHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE MOHSTHS: HAay4HbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CHUHTE3,
KIaccupuKanus, NepuoANIHOCTb, HAOIIOIeHNE, IKCTIEPUMEHT, MOJISIUPOBAHKE, U3MEPEHUE, MOJIEINb, SIBIICHUE,
MapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEpUAIIbI.

®duznka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIUJ, H30TOMbI, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKHUH 3apsii, TPOBOJHUKH, TOJYIPOBOJHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHUE BEIEeCTBA, ra3, PacTBOp, PaCTBOPHUMOCTh, KpHUCTalNIMYecKas peméTka,
CIUTaBbl, GU3UUECKUE BEJIMUNHBI, IMHUIIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunres, apixanue, 6uocepa, IKOCHCTEMa, MUHEPATbHBIE YIOOPEHHS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, MOJIE3HBIE MCKOMAaeMbIe, TOTINBO,
BOJTHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «XUMHUHN»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHus JOCTUTAIOTCS B XOJ€
0o0y4YeHMs XMMUHU B €IMHCTBE y4e€OHOH M BOCIIMTATENHHON AEATENIbHOCTH B COOTBETCTBHM C TPAJAULIMOHHBIMU
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POCCUICKMMH COLIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, INPHUHATBIMM B OOIIECTBE
MpaBUJIAMU 1 HOPMaMH MOBEJCHHS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLTUATTU3AIIH
oOydJaronuxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAarOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U pacIIMPEHUE ONbITa ACATEIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOUIEHHs K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HacCIleIMIo,
MOHMMAHMsI 3HAUCHHUsS] XUMHYECKOM HAyKd B IKU3HH COBPEMEHHOIO O0OIIecTBa, CHOCOOHOCTH BIIAJETh
JOCTOBEPHOH HMH(OpMael o meperoBbIX JOCTHKEHUSAX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHOM XUMMH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiCTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOro BOCIIMTAHHUS:

MPEJCTAaBICHUS O COIHMAJbHBIX HOPMAax W NpPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUICKTHBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOM, ydyeOHOMCCIe10BaTeIbCKON, TBOPUECKON U
ApyTuX BUAAX ACSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH IESTEIBHOCTH TPU BBHIIOJHEHUH
yueOHBIX, MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN XUMHUYECKUX SKCIEPUMEHTOB, CO3aHUU YyUEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B TIPOLIECCE ATOH y4eOHOU AEATENbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE M IOCTYIKU CBOMX TOBAapHIIEH C MO3UIUH HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TMPEJICTABICHUS O BEIIECTBE W XHWMHUYECKOH pEaklIuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M COCTABJISIOIIME OCHOBY JUI MOHMMAaHUS CYLUIHOCTH Hay4HOU
KapTHHBI MUDA, TIPE/ICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMIPUPOJIBI, B3AUMOCBSI3SIX YEIOBEKa C
IPUPOJHOM CPesioif, O POJIM XMMHUU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAlIPABJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUH 1O XUMUH, HEOOXOAUMBIE IS
OO0BbsICHEHUsI HAOJIIOAAEMBIX HPOLIECCOB M SBJICHWM, MO3HABaTEIbHOH, MH(MOPMALMOHHOW M YUTATEIbCKOU
KYJIBbTYpBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOM pabOThl C yueOHBIMH TEKCTaMU, CIIPAaBOYHON JIUTEPATYPOH,
JTOCTYITHBIMU TEXHHUYECKHUMH CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

MHTepeC K 00yYSHHIO U NMO3HAHMIO, JII0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CAMOOOPa30BaHMIO,
MIPOEKTHOM U UCCIIEIOBATEIbCKOM NeSTEIIbHOCTH, K 0CO3HAaHHOMY BbIOOpY HAIlpaBI€HHOCTH U YPOBHSI 00y4EeHHUS
B JJaIbHEUIIIEM;

4) popMUpOBaHUS KYJIbTYPHI 310POBbSI:

0CO3HaHME LIEHHOCTH HU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHU Ha 3/10pOBBII
o0pa3 >KM3HM, OCO3HAaHHE TIOCIEJCTBHA W HENPHUITHE BPEIHBIX MPHUBBIUEK (YMOTPEOJICHHUS aJIKOTOJIA,
HapKOTHKOB, KYpEeHHUs1), HEOOXOJUMOCTH COOJIIOJICHUs MPpaBil 6€30MacCHOCTH IpU 00palieHuN ¢ XUMUYECKUMHU
BEIIECTBAMH B OBITY U pealIbHOW KHU3HH;

5) TPyA10BOr0 BOCIIHTAHUSI:

MHTEpPEC K TMPAKTHUYECKOMY H3yUeHHIO Mpodeccuid W TpyJa pa3UdHOTO pOJa, YBOKEHHE K TPYyAy MU
pe3yabTaTaM TPYJOBOH IEATEIBLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHs MPEeIMETHBIX 3HAaHUN MO XUMUH,
OCO3HAHHBIM BHIOOp HWHIWUBUAYAIFHOW TPACKTOPHH NPOMOJDKCHHS OOpa3oBaHHs C YYETOM JMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOLIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEW, YCHEeIIHOH
npoeCCHOHATBHON JICATEIIFHOCTH ¥ Pa3BUTHS HEOOXOAMMBIX YMEHHWH, TOTOBHOCTH aaNnTHPOBAThCS B
npodeccuoHaIBLHOM cpeie;

6) 3K0JIOrHYecKOro BOCIUTAHMS

HKOJIOTUYECKHU 11€JIecO00pa3HOe OTHOILIEHHE K MPUpPOJAE KaK MCTOUYHUKY JKM3HM Ha 3emile, OCHOBe €€
CYIIIECTBOBAHMS, TOHUMaHNE IIEHHOCTH 37I0pOBOTO U 0e301macHoro o0pasa *KHu3HH, OTBETCTBEHHOE OTHOIIIEHHE K
COOCTBEHHOMY (U3NYECKOMY U TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIOACHUS MpPaBUII
0e30macHOTO MOBENIEHHSI TIPU paboTe C BEMIECTBAMH, a TAK)KE B CUTYAIHX, YTPOKAIONIUX 3A0POBBIO H )KU3HU
JTIOJICH;
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CIIOCOOHOCTH MPUMEHATh 3HAHUS, [T0JydyaeMble PU U3yUYECHUN XUMUH, JUIs pEIIeHUs 3a/1a4, CBA3aHHBIX C
OKpY’KarolIel MPUPOTHON CPEIOi, I MOBBIICHUS YPOBHS SKOJIOTHYECKOM KyJIbTYphl, 0CO3HAHUS ITI00aIbHOTO
XapakTepa 3KOJOIMYECKUX MpoOjeM M MyTeld UX PelIeHHs IMOCPEICTBOM METOJ0B XHMHH, 3KOJIOTHYECKOrO
MBIIUICHHUS], YMEHUS PYKOBOJCTBOBATHCS UM B [TIO3HABATEIIBHOW, KOMMYHUKAaTUBHOM U COLIMAIIBHOMN IIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTtampenMeTHBIX pe3yJIbTAaTOB BBIIENIAIOT 3HAYUMBIE A1 (POPMHUPOBAHUS MHUPOBO33PECHUS
o01eHayYHbIe TOHATHUSA (3aKOH, TEOpHUs, IPUHLIUIL, TUIIOTE3a, (PAaKT, cCUCTEMA, ITPOLECC, SKCIIEPUMEHT U JPYyToe.),
KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX
npeaMeToB (GOpMHUPOBATH MPEICTABICHUE O IIEJIOCTHOW HAayyHOM KapTHHE MMpa, U yHUBEpCaJbHbIC yueOHbIE
neiicTBusl (1MO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOpBIE OOeCIeYnBaOT (hopMHUpOBaHUE
TOTOBHOCTHU K CAaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBIECHUIO YUEOHOU JEsTeIbHOCTH.
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Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

YMEHUSI MCHOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHHUS] IPU OCBOCHHM 3HAHMI: PACKpPBIBATH CMBICI
XUMUYECKUX TMOHATUM (BBIIEIATh MX XapaKTepHbIE MPU3HAKM, YCTAHABIMBATh B3aUMOCBSA3b C JAPYTrUMHU
MOHATHUSIMH ), UCIIOJIb30BATh MOHATHUS 711 OOBSACHEHUS OTAENIbHBIX (PAKTOB U sSBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEpHUU IS KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB M XUMHUYCCKUX PEaKIHid, YCTAaHABIMBATH MPUIMHHO-
CIIEICTBEHHBIC CBSI3U MEXJIy OOBEKTaMU H3yU€HUS, CTPOUTH JIOTUYECKUE paACCYX ACHUS (MHIyKTUBHBIC,
NeAYKTUBHBIE, IO aHAJIOTHH), 1€JIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHHE MPUMEHSTH B Mpollecce MO3HAHUS MOHATUA (TPEIMETHBIE U METANpPEAMETHbIC), CHMBOJINYECKHE
(3HAKOBBIC) MOJICIIN, UCIIOJIb3yEeMbIC B XUMHUH, MPEOOPA30BHIBATH IMUPOKO MPUMEHSIEMbIC B XUMUHU MOJICTIbHBIC
MpE/ICTAaBICHUS] — XUMHUYECKU 3HaK (CMMBOJI 3JIEMEHTa), XMMH4YecKas (GopMmylsia U ypaBHEHHE XHUMHUYECKOMH
pEaKIuy — MPU pEelICHUH Y4eOHO-TI03HABATEBHBIX 33/1a4, C YIETOM 3TUX MOJICIBHBIX MPEACTABICHUN BBISBISATh
U XapaKTepu30BaTh CYUIECTBEHHbIE MPU3HAKU MU3y4YaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XMMHYECKHX
peaKIuii, BBISABIATE OOIIHE 3aKOHOMEPHOCTH, MPUINHHO-CIICICTBEHHBIC CBS3H U MTPOTUBOPEUHS B M3y4aEeMBbIX
polieccax U sBJICHUSIX.

Ba3oBble uccienoBare/ibCKue A1eCTBUSA:

YMEHHUE HUCIOJIb30BATh IOCTABICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHMUS, @ TAK)KE B KAUE€CTBE
OCHOBBI JiIsl POPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

proOpeTeHne OMbITa MO TUIAHUPOBAHHIO, OPTAaHU3AIMKM U MPOBEICHUI0 YUYCHUUYECKUX IKCIIEPUMEHTOB,
yMEHHE HAONIOAATh 332 XOJOM IpOIlecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro Pe3yJbTaT, (hOpPMYIHpPOBATH
000011eHNS U BBIBOABI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHNUSA, COCTABIIATH OTUET O MPOCIaHHOM
paborte.

Pab6ora ¢ undopmanmueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HMHTEPIPETUPOBATh HMH(DOPMAIMIO PA3ITUYHBIX BHJIOB U (Hopm
MPEJICTABICHUS], TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TOMYJISIpHAs JIUTEpPATypa XHUMHUYECKOTO
COJIep>KaHus, CIpaBOYHBbIE MOCOOUs, pecypchl WHTepHeTa), KPUTHYECKH OLIEHWBATh IMPOTUBOPEUYUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIHIO;

YMEHHE TPUMEHSATh pa3jHuHble METOABbl M 3alpochl MpU TMOHCKe U 0TOope wuHpoOpMamuu W
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIsl BBINIOJIHEHHMsS] Yy4Ye€OHBIX H TIO3HABATENBHBIX 3a]a4
OnpeAeNEHHOr0 TUIA, TPUOOPETEHNE OIbITa B 00JACTH MCHOIH30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJAJCHUE KYJbTYPOM AaKTUBHOTO HCIIOJIb30BAHUS PA3UYHBIX TTOMCKOBBIX  CHCTEM,
CaMOCTOSITENTFHO BBIOMPATh ONTUMATIBHYIO (pOpMY TIpeacTaBiIeHNus HH(OPMAIIMK U WIUTFOCTPUPOBAThH pPelaeMbie
3a/1a4u HECJIOXKHBIMU CXeMaMHu, IuarpaMMaMi, IpyrumMu (opmamu rpaduky U uX KOMOMHAITUSIMU;

YMEHHE HCIIONIb30BaTh W aHAIM3MPOBATh B Ipoliecce Y4eOHONW M HCCIEIOBaTENbCKOW NESTEIbHOCTH
MH(OPMAIIHIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO X0351UCTBAa U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH
IIPUPOJHOM CPEBI.
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KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUS 337aBaTh BOIMPOCH (B XOJe auanora M (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYXIAaeMOW TEMBI,
(bopMyIIHpOBaTh CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBIIMOJHEHUS MTPEIJIOKEHHON 3a/1auH;

YMEHUS MPEJICTABIISATH OJyYSHHBIC PE3YJIbTaThl I03HABATEILHOU ICSITEIBHOCTU B YCTHBIX M TUCHMEHHBIX
TEKCTax; JIeJaTh MPE3EHTAINIO PE3YIbTATOB BHIIOIHEHHS XUMUYECKOT0 SKCIIEPUMEHTA (J1aOopaTOPHOTO OMbITA,
1abopaTopHOI pabOTHI 1O MCCIEAOBAHNIO CBONCTB BEIIECTB, yUEOHOTO MTPOSKTA);

yMEHHsI y4eOHOro COTPYJAHHMYECTBA CO CBEpPCTHUKAMHU B COBMECTHOH II03HAaBAaTEIbHOU U
MCCIIEIOBATEIBCKON IEITELHOCTH MPU PELICHUH BO3HUKAIOMIKUX MPo0IeM Ha OCHOBE y4uéTa OOLIMX HHTEPECOB
U corjlacoBaHusi mo3uiuii (o0cysxaeHusi, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbDY, KOOPIUHAIMS COBMECTHBIX
JEMCTBUM, ONPEEIIEHNE KPUTEPUEB 10 OLICHKE KAueCTBA BHIIIOJIHEHHON Pa0OTHI U IPYTHE).

PeryasiTuBHble YyHHBepcaJIbHbIe YUeOHbIE 1eliCTBHS:

YMEHHME  CaMOCTOSTENIbHO  ONPENENATh  LEIM  JAEATEIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIIATH,
KOHTPOJIMPOBaTh W TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIbHOCTh, BHIOMpaTh Haumbojee
s deKTUBHBIE CHOCOOBI pEHICHUs YYeOHBIX M IMO3HABATEIBHBIX 3334, CAMOCTOSTENBHO COCTABISATH WM
KOPPEKTUPOBATh MPEJIOKEHHBIN aJrOPUTM JIEUCTBUI MPU BBINOIHEHUU 33JaHUI ¢ YUETOM MOIYYEHUSI HOBBIX
3HaHUN 00 M3y4yaeMbIX 00bEKTaX — BEIIECTBAX U PEaKLUsAX, OLEHUBATh COOTBETCTBHUE MOIYUYEHHOIO Pe3yJibTaTa
3as1BJICHHOM 11eJIM, YMEHHUE UCIO0JIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIOBUH 3aJaHUM.

NPEJIMETHBIE PE3YJIbTATHBI

B cocraBe nmpeiMeTHBIX pe3yIbTaToOB [10 OCBOSHHUIO 0053aTEIHHOT0 COACPKAHMS, YCTAHOBJICHHOTO JaHHON
denepanbHON paboyeil MPOrpaMMoi, BBIICISIOT: OCBOCHHBIC OOYYArONIMMUCS HAydHbIC 3HAHUS, YMCHHUS U
crocoObI AecTBUIA, crienuduyecKue A NPeAMETHON 001acTu « XUMUS», BUIBI ACSITEIBHOCTH 110 MOJIYYEHUIO
HOBOT'O 3HAHWS, €r0 WHTEPIPETAIMH, MPEOOPa30BaHUI0O W MPHUMECHCHUIO B PA3UYHBIX YYEOHBIX M HOBBIX
CUTYaIUsX.

K xoHumy oOyueHus B 8 KJjiacce mpeaMeTHbIE Pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX MIOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, TPOCTOE
BELIECTBO, CJI0KHOE BELIECTBO, CMECh (OAHOPOHAS U HEOJAHOPOIHAS ), BAJIGHTHOCTb, OTHOCUTEIbHAS
aTOMHas U MOJEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBasl J0Jis
XMMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MOJSIPHBIM O0O0BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHUIATEILHOCTh, CTEMEHb OKHUCICHHS, XUMHUYECKash peaklus, Kiaccu(UKaIus peaxiuii:
peaKuuu COENMHEHUs, PEaKIMH pa3IoKEHUs, PEaKIUH 3aMElICHUs, peakluu OOMEHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKIUHU, TETUIOBOM >PQEKT peakiuu, sSApOo aToMa, JJNEKTPOHHBIA CIOW aTtoma,
aTOMHasi OpOUTalIb, PaJNYC aToMa, XMMHUYECKasl CBA3b, MOJIIpHAs U HEMOJSpHAsl KOBAaJEHTHAs CBS3b,
WMOHHAsl CBs3b, MOH, KATUOH, aHUOH, PACTBOP, MacCcoBas JIOJs BellecTBa (IIPOIEHTHAsT KOHIIEHTPAIIKs)
B PacTBODE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATHNA W TPUMEHSTH 3TU TOHSATHUS TIPU
OMMCAHUU BEUIECTB U UX MPEBPALICHUI;

®  ICIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBIEeHUS (DOPMYIT BEIIECTB M yPAaBHEHU N XUMHUYECKUX
peakuuii;

® ONpeneNsiTh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX, CTENEHb OKHUCICHHS
JJIEMEHTOB B OWHAPHBIX COCIMHEHUSAX, NPUHAIICKHOCTh BEIIECTB K OMPEISIEHHOMY Kiaccy
COeMMHEHHH 10 (opmysiaM, BHJ XHMHYECKON CBS3W (KOBAJICHTHAs W WOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

e packpbiBaTh cmbich [lepuoanueckoro 3akona JI. M. MeHneneeBa: €MOHCTPUPOBATh MOHHUMaHUE
MEPUOINYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT UX NoyoxkeHus B [lepuonnueckon
CHUCTEME, 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHUsl, 3aKoOHa ABOTapo;

® ONHUCBHIBATh M XapakTepu3oBaTh TabmuyHyro ¢opmy Ilepuonnueckoil cucTeMbl XUMHYECKHUX
AJIEMEHTOB: pa3NuyaTh MOHATHS «ThaBHas moarpymma (A-rpymma)y u «mobounas noarpynmna (b-



FocypapcTBeHHOE aBTOHOMHOE HETMNOBOE 06pasoBaTentHoe yupexaeHne CBepanoBckoin ob6nactu

«'y6epHaTOPCKU AnLein»

IpyIIa)», Manble U OOJNBIINE MEPHOMbI, COOTHOCUTh 00O3HAYECHHS, KOTOPhIE MMEIOTCS B TabOJuUIIe
«Ilepuognueckas cucrema xumuueckux osnemeHroB J[. WM. MengeneeBay € 4YHCIOBBIMH
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa, oOlee Yucio
3JIEKTPOHOB U PACIpEICNICHUE UX 10 SJIEKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATH XUMHUYIECKUE AJIEMEHTHI, HECOPraHUUYECKUE BEIIEeCTBA, XUMUYECKUE Peakiuu (1o
YHUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3P hEKTy);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBAa BEIICCTB pPa3IMYHBIX KIJIACCOB,
MOATBEPK/Iasi OMHMCAHHE NPUMEPAMH MOJIEKYJSPHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX XWMHUUYECKHX
pEeaKInii;

MPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KAa4ECTBEHHOTO COCTaBa, BO3MO>XHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOT0 3JIeMEHTa 10 popMyJie COeTUHEHHI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 10 YPABHEHHUIO XUMUYECKOM peaKIuu;

MPUMEHATh OCHOBHBIC OMNEPAIlMU MBICIUTEIILHON JEATeIbHOCTH — aHajlu3 M CUHTE3, CPaBHCHHE,
000011IeHHE, CUCTEMATU3AIINIO, KIIACCH(UKAIIMIO, BBISBIICHUE PUYMHHO-CIICICTBEHHBIX CBSA3CH — IS
M3YUYEHHUS CBOMCTB BEIIECTB U XMMHUUYECKHX PEAKIUH, €CTECTBEHHO-HAYYHBIC METOJIbI MO3HAHUS —
Ha0II0IcHUE, U3MEpPEHNEe, MOICIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN U MBICJICHHBIH ),

CJIeIOBaTh MPaBUIIaM MOJIb30BAHMS XUMUYECKOU OCYAON U JIabopaTOPHBIM 000pYAOBaHUEM, a TAKKE
mpaBWwiaM oOOpalleHusi C BEUIeCTBAMH B COOTBETCTBUUM C MHCTPYKIUSIMU IO BBIMOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB T10 MOJyYE€HHIO U COOMPaHMIO T'a3000pa3HbBIX BEMIECTB (BOIOPOIA
U KHCIIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OMNPEICIEHHONM MacCOBOW JoJield PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh W MPOBOJUTH XUMUUYECKHE SKCIEPUMEHTHI 1O PACMO3HABAHUIO PACTBOPOB
iesnoue ¥ KUCJIOT C MOMOIIBI0 HHIAUKATOPOB (Jakmyc, ¢heHondTaaer, MeTHIOPAHK U IPYTHE).

K xoHumy oOydeHus B 9 KJjacce NpeaMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUIL:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKHUN DJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATENBHOCTD,
CTENEHb OKUCIICHUS, XUMHUUYECKasl peakiusi, XUMUYecKasl CBs3b, TEIUIOBOM 3P EKT peakiyu, MoJb,
MOJISIpHI)II;'I O6T)éM, PacTBOpP, IBJICKTPOJHUTEI, HEIJICKTPOJIHUTHI, JJICKTPOJHUTHYCCKAA AUCCOLIMalusd,
peakiMy HMOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMble M HEoOpaTHMBbIE
pC€aKkunu, OKHUCIHUTCIbHO-BOCCTAHOBUTECIBHBIC PEAKIIUN, OKUCINUTCIIb, BOCCTAHOBUTCIIb, OKHMCIICHUEC U
BOCCTAQHOBJICHHE, aJUIOTPONHUsA, aM(OTEpHOCTb, XHMHYECKas CBsI3b (KOBAJEHTHas, HOHHas,
MeTaJlJIn4ecKasi), KpUCTAIIIMYECKasi peléTka, KOppo3usi METaJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKOMN
peakuuu, npeaenpHo nomycrtumas konnenrpanus [1JIK BemecTsa;

UJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATHUH WU INPUMEHATH JTU IMOHATHUS IIpU
ONMCAaHUU BEUIECTB U UX MPEBPALCHUN;

HCIIOJIB30BATh XUMHNYECCKYIO CUMBOJIMKY JJIs1 COCTaBJICHUSA q)OpMYJ'I BCUICCTB U ypaBHeHI/Iﬁ XUMHNYECKUX
peakuuii;

ONPEIENATh BAICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX DJIEMEHTOB B COCIUHEHHUAX PA3JIMYHOTO
COCTaBa, MPHUHAUICKHOCTh BELIECTB K ONPENEIIEHHOMY KJIAcCy COEIUHEHHMH Mo (opmyiam, BHUI
XMMHYECKOHN CBSI3U (KOBAJIEHTHAs, HIOHHAsl, METAJNINYECKasl) B HEOPraHUUYECKUX COEIMHEHUSX, 3aps]l
MOHA TT0 XUMHUYECKOU (PopMyJie, XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHECHHM,
THUII KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbICi Ilepuoanueckoro 3akoHa 1. 1. MenneneeBa u 1eMOHCTPUPOBATH €0 IOHUMAaHHUE:
OMMCHIBATH M XapaKTepu3zoBaTh TaOnuuHyto ¢opmy [lepruogudeckold CHUCTEMBl XHMHUYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «riaBHas noarpymnmna (A-rpynma)» um «nobounas noarpymnmna (b-
TpyIa)», Majble W OOJIbIINE TEPUObl, COOTHOCHUTH OO0O3HAYCHHS, KOTOpPHIE HWMEITCS B
NePUOINYECKOi TaIuIIe, C YUCTOBBIMHU XapAKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUECKUX 2JIEMEHTOB



FocypapcTBeHHOE aBTOHOMHOE HeTMNoBoe 0bpa3oBaTenbHOE yupexaeHne CeepanoBckon obnacTm
«'y6epHaTOPCKU AnLein»

(coctaB U 3apsa anapa, oOlIee YUCIO IMEKTPOHOB M PACHPENCIICHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JIEMEHTOB M MX COCIUHEHUH B Ipeaeax
MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

e iaccu(UUUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpPraHMYeCKHe BEIIeCTBAa, XUMHUUYECKUE peakuuu (1o
YHUCIYy M COCTaBy Y4YacCTBYIOUIMX B PEAKLUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO HU3MEHEHHUIO
CTETEeHEW OKUCICHUS] XUMHUUECKHUX 3JIEMEHTOB);

®  XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U crelUPUIECKIe XUMUYECKIE CBOMCTBA POCTHIX U CIOMKHBIX
BEUIECTB, IOJATBEP)KJAas ONHUCAHUE IPUMEPAMU  MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

® COCTaBJIATb YPABHEHUsS AJIEKTPOJIUTUUYECKON IUCCOLUMALMU KHCIOT, LIEIOYEH M COJIeH, MOJIHbIE U
COKpaIEHHBIE ypaBHEHHs pPEaKUW{d HMOHHOTO OOMEHA, YpaBHEHHUS PEaKIHid, MOATBEP>KIAIOIINX
CYILIECTBOBAHUE M'€HETUYECKON CBSI3U MEXY BEILIECTBAMM PA3JIMUHBIX KJIACCOB;

® PpACKpbIBATh CYUIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA IOCPEICTBOM COCTAaBICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

® [IPOTHO3MPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX NIPEBPAILCHUM B pa3JIMUHbIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYK) MOJEKYJSIPHYI0O MU MOJISIPHYKO MacChl BELIECTB, MAacCCOBYIO JOJIIO
XUMHYECKOT0 3JIeMEHTa 10 popMyJie COeTUHEHHI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOIUTH
pacuéTel 110 ypaBHEHUIO XUMUYECKOM peakuuu;

e coOmoaTh MpaBUIIA MOJIB30BAHMS XUMHUECKOH IMOCYA0H U 1a00paTOpHBIM 000pYIOBaHHEM, a TAKKE
MpaBuJia OOpAIIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHMSIMU IO BBIITOJIHEHUIO JIA0OPATOPHBIX
XMMHUYECKUX OIBITOB I10 MOJYUYEHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB (AMMHUAKa U YIJIEKUCIIOTO
rasa);

® [POBOJUTH PEAKLMH, NOATBEPKAAOUIME KAaUeCTBEHHBIM COCTAB Pa3jMYHBIX BEILIECTB: PAacClO3HABATH
OTIBITHBIM TYyTEM XJIOpUA-, OpOMUJI-, HOTUA-, KapOoHaT-, pocdar-, CHIMKAT-, CyIbdaT-, THIPOKCH/I-
VOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIKME B BOAHBIX PAacTBOpPAX
HEOpPraHMYECKUX BEILECTB;

® IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON JESATENIbHOCTH — aHaJIU3 U CHUHTE3, CpaBHEHHE,
0000111eH1Ee, CCTEMaTH3all1I0, BBISIBICHUE PUUYUHHO-CIIEJICTBEHHBIX CBA3EH — /JIs U3YUEHUs CBOMCTB
BEUIECTB M XUMHYECKHX pEeaklUUi, eCTECTBEHHO-HAayuYHbl€ METOJbl IO3HAHUSA — HAOII0JECHHE,
U3MepeHue, MOJIeIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
HaumeHoBaHue Koaun4yecTBO Yyacos
Ne A1CT0B " Tem DJIEeKTPOHHbIE (uudpossbie)
wn | Pa3A Beero KonTtpoJbHbie IIpakTH4eckune 06PA30BATEILHBIE PECyPChI
NPOrpamMMbI padoThI padoThI
Pa3znei 1. IlepBonayaibHble XUMHYECKHE TIOHATHUS
XuMus — Ba)KHAas
11 00J1acTh €CTECTBO3HAHUS 5 0 2 bubnuoteka [HOK
' u MIPAKTHYECKOMN https://m.edsoo.ru/7f41837c
NESITEIILHOCTH YeJ0BeKa
12 BemecTtBa 1 XUMHYECKHE 15 1 3 bubanoreka [HOK
' peakiuu https://m.edso00.ru/7f41837c
Hroro no pazneny 20
Pasnea 2. Bakneiimne npeacTaBuTe/ Il HCOPraHMYECKHUX BelIeCTB
21 Bo3znyx. Kucnopon. 6 0 2 bubnuoreka HOK
' ITousTHE 00 OKCUIAX https://m.edso0.ru/7f41837¢c
29 Bonopon.Ilonstue ol g 0 1 bubnuoreka [HOK
' KHACJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsI. 5 1 1 bubnuoreka HOK
' ITousTe 06 OCHOBAHUAX https://m.edso0.ru/7f41837c
2.4 IC{):(I){ Orzl?{izecxﬂx R 11 1 1 bubmorexa HOK
' p 9 https://m.edsoo0.ru/7f41837¢c
COeIUHEHNI
Hroro o pazneny 30

Pasznen 3. Ilepuoanyecknii 3axon u Ilepuoguveckasi cucrema xumnyeckux iemeHToB JI. U. MenaeneeBa. CTpoeHne aToMoOB.

Xumuueckasi cBaA3b. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuu

[Iepuonnueckuii 3aKOH U
[lepuonuueckas cucrema
XHUMHUYECKHX DJICMCHTOB

3.1

1. n. Meunneneena.

bubnmoreka IHOK
https://m.edso0.ru/7f41837¢c



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

CtpoeHue aToma
XuMuyeckas CBS3b.

39 OKHCIIUTENBHO- 8 0 bubnmnoreka [HOK
BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peaknuu

Hroro no pasnery 15 ]r?'ftlgg:lld/(r);.eeijasoo.ru/7f41837c HOK
PezepBHOE Bpemst 3 BH6H_HOTeKa HOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68 11

YACOB I10 ITPOTPAMME



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

9 KJIACC

HaumeHoBanue KosmuecTBo 4acoB
Ne 2316110 o JIeKTPOHHBbIE (undposbie)
w/n | Pa3Aeaos H TeM Beero KonTposabHubie IIpakTuyeckue 0GpazoBaTebLHbIE PECyPChl
NporpaMmMsbI padoThbI padoThbI
Pasnea 1. BemecTBo M XMMH4yecKne peakiun
IToBTOpeHune u
11 yriayOneHue 3HAHUU 5 1 1 bubnuoreka I[HOK
' OCHOBHBIX pasesnos https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 0 2 bubmorexa LOK
' . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PeaKIIHii
DNEKTPOIUTHYECKAS
13 ICCOLIMALINA. 8 1 1 bubanoreka [HOK
' XUMHUYECKHE peakluud B https://m.edsoo0.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M HX cOeIMHEHUS
OO6mrast  xapakTepucTHUKa
2.1 XHMHYECKHX DJIEMEHTOB 4 0 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ["anorens
OOmrast  xapakTepuCTHKA
29 XHMHYECKHX  ONEMEHTOB | 0 1 bubnmnoreka [HOK
' VIA-rpynmer. Cepa u e€ https://m.edso0.ru/7f41a636
COEJIMHEHMUSI
OOmast  XapakTepuCcTUKa
23 XHUMHUYECKUX DJIEMEHTOB 7 0 1 bubnmmoreka HOK
' VA-rpynmsl. A3or, https://m.edsoo0.ru/7f41a636
dbochop 1 UX cCoeTMHECHHSI
24 OOmrast  xapakTepuCTHKA 5 1 5 bubnuoteka LHOK

XUMHNYCCKHUX JJICMCHTOB

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

IVA-rpynmel. Yriepon u
KPEMHHUI u 150.
COCJIMHCHHS
Hroro no pazueny 25
Pazgen 3. MeTa/uIBI M HX COeTUHEHU S
31 O61mue CBOMCTBaA 4 1 bubnuoreka HOK
' METaJIJIOB https://m.edso0.ru/7f41a636
32 Baxneiie Metauibl U 16 2 bubnmmoreka [HOK
' HUX COECIUHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Pa3znen 4. Xumusi u okpy:xaionias cpeaa
41 BemectBa u Marepuansl B 3 bubnuoreka [HOK
' YKU3HH YEJIOBEKa https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMms 3 bubmotexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 13
YACOB I10 ITPOT'PAMME



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

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus: 8-i kiacc: 0a30BbId ypOBEHB: YUEOHUK; 5-¢ u3nanue, nepepadorannoe, 8 knacce/ ['abpuensua O.C.,
OctpoymoB WN.I'., CnamkoB C.A. AxknuonepHoe ooOmectBo «M3marensctBo  «IIpocBemienue»
» Xumus, 9 kiacc/ 'abpuensia O.C., OctpoymoB W.I'., Cnaakos C.A. AximonepHoe o01iectBo «M3maTenbeTBo

«ITpocsenienne»
1. Xomuenko WN.I'. "Pemenne 3amau mo xumuu (8-11 kmaccel). - M.: PUA "HoBas Bonna": M3natenb
YMepeHKoB, 2010.

2. Kppmmmnosnu E.B. "Harnmgpnas xumusa"/E.B. Kpemmwnosuu, T.A. XKynseBa. - M.: Dkcemo, 2021.
3. Muxpanuea A.W. "®opmyinel o xumun'/A.N. Muxpanuesa. - U3n. 6-e. - Pocros v//l.: "®ennkc", 2021.
4. Cokonos JI.W. "Xumus". - CI16.: Usnarensckuit nom "Jlurepa", 2018.

METOAUYECKHUE MATEPUAJIBI J1J1S YYUTEJIA

1. Xomuenko W.I'. "Pemenne 3amau mo xumuu (8-11 kmaccel). - M.: PUA "HoBas Bomna": M3natenb
YMepeHKoB, 2010.
2. Kyssmenko H.W. "2500 3agau no xumuu ¢ pemieHussmu 171 nocrynaomux B BY3e1"/H.E. Ky3smenko, B.B.
Epémun. - M.: OO0 Uznarensckuii nom "OHUKC 21 Bek": OO0 UznatenscrBo "Mup u O6pazosanue, 2002.
3. benonoro B.A. "O®wusnueckas xumusa. 10-11 kmaccel: yue® mocobue namsi o6meoOpa3zoBaTeNbHBIX
OpraHu3aIyii/ B.A. Bbenonoros, r.y. Benonorosa. - M.: [Ipoceemienue, 2019.
4. Kporimunosuu E.B. "Harnsanas xumus"/E.B. Kperimnnosuu, T.A. XKynsesa. - M.: Dkemo, 2021.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1.https://ru.yougile.com/board/ug63g92i5niz
2.https://rutube.ru/video/1fe795a04a99e1df67ef5598cc581ala/?r=wd
3.https://play.google.com/store/apps/details?id=jgsoft.apps.periodictable.hd
4.https://coreapp.ai/app/preview/lesson/668eb1a8dc676d28dd03cf4



Ipunoscenus:

KanennapHO-TeMaaneckoe IJIAHUPOBAHHE

8 KJIACC
Ne i/m Tema ypoka KOJIMYecTEO YaCOR eKTPOHHBbIEe HU(POBHIE 00pa3oBaTebHbIE PECYPCHI
KoHnTtpoJbHbie IIpakTH4eckue
Bcero
padoThbI padoThbI

[{[gﬁfMeiHM);I:IMHHﬁ bubnuoTeka [HOK
1 1 0 0 https://m.edsoo.ru/ff0d

KU3HU — YEeJIOBEKA. 210c

Tena u BemiecTBa E—

ITonsiTue o MeTo1ax bubmotexa IOK
2 A 1 0 0 https://m.edsoo.ru/ff0d

MMO3HAHUSA B XUMHUH 2976

IIpaxTHueckas

pabora No 1

«[IpaBuna paboOTHI Eu6amorexa ITOK
3 i Hfl60p aropuu 1 0 1 https://m.edsoo.ru/ff0d

MPUEMBI 23dc

oOpareHus c E—

1a060paTOPHBIM

000pyTI0BaHUEM))

UucTteie BermecTna bubnmmoteka IHOK
4 u cMecu. CrocoObl 1 0 0 https://m.edsoo.ru/ff0d

paszieseHus: cMecei 26ca

[TpakTnueckas

gia)zszHeHHJ:b 2 bubanorexa HOK
5 JIV 1 0 1 https://m.edsoo.ru/ff0d

cMmeceit (Ha 28c8

MPUMEpPE OUYUCTKHU E—

MTOBAPEHHOM COJIN)»
6 ATOMBI nu|l 1 0 0 bubnuoreka ITOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

MOJICKYJIBI https://m.edsoo.ru/ff0d
2a6c
XUMHUYECKHUE
9JIEMEHTBI. 3HAKU bubnuoreka HOK
7 (cMMBOJIBI) https://m.edsoo.ru/ff0d
XUMHYECKHX 2be8
AJIEMEHTOB
Tpocthie " bubnmmoreka [HOK
8 https://m.edsoo.ru/ff0d
CJIO)KHBIC BEIIECTBA
2a6c
ATtomHO- bubnmmoreka [HOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0d
yUCHHUE 2d50
3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB.
XHUMHIECKas bubmmoreka [HOK
10 (opmyna. https://m.edsoo.ru/ff0d
BanenTtHocth
2eae
aTOMOB
XUMHUYECKHX
2JIEMEHTOB
OTtHOCHUTEILHAS
aTOMHast Macca. bubnmmoreka IHOK
11 OTHOCHTENbHAS https://m.edsoo.ru/ff0d
MOJICKYJISIpHAs 323c
Macca
Maccosas Ao bubnuoreka [HOK
12 RIMITCCIOTO https://m.eds00.ru/ffod
aJIeMEHTa B
350c
COCTMHCHUH
KommaectBo bubnmoreka [HOK
13 BemecTsa.  Mouib. https://m.edsoo.ru/ff0d

MonsipHasg macca

5230



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckue U

XHMHYECKUE bubnuoreka [HOK
14 SABJICHHMS. https://m.edsoo.ru/ff0d
Xumuueckas 37fa
peaKIms
[Ipu3znaku u
YCIIOBHS bubnuoreka [HOK
15 POTEKAHHUS https://m.edsoo.ru/ff0d
XUMHAYECKAX 3al6
peakiun
s e —
16 B ' https://m.edsoo.ru/ff0d
XUMHUYECKHE
3b88
YpaBHECHHUS fs]¢]e]e}
Brrancnenns
Egm/é:i;m’ Macib; bubnuoreka [HOK
17 m https://m.edsoo.ru/ffod
YpaBHEHUSIM
5708
XAMHUYECKUX —
peaKkuuii
Knaccudukanus
XAMHUYECKUX
peakuuin Bubnuoreka HOK
18 (coenuHeHws, https://m.edsoo.ru/ff0d
pa3oXKeHus, 3f34
3aMeIleHNUS,
o0OMeHa)
M. B. Jlomonocosn
3_H HKnoney:ue:I;HH- bubnuoreka [HOK
19 . N https://m.edsoo.ru/ffOd
O0001mmenune u
40c4
CHCTEMATH3aIIH
3HAHWI
20 KonTtponbHas bubnuoteka ITOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

pabota Nel o Teme

https://m.edsoo.ru/ffOd

«BeuectBa u 4290
XUMHUUYECKHE

pEeaKII

Bo3znyx — cmMmech

ra3osB. CocraB

Bo3nyxa. Kucimopon

bubnuoreka LHOK

21 https://m.edsoo.ru/ffOd

—  DJEMEHT "

448e

MIPOCTOE BEIIECTBO.

O30H

dusznueckue u

XUMHYECKHE

comcTea bubanoreka HOK
22 iucsiopora https://m.edsoo.ru/ffod

(peaxuuu 4614

OKHCJICHHS,

ropenue). [lonarue

00 okcugax

CrrocoObl

MOJTy4eHUs

KHCII0poJia B bubnuoreka [HOK
23 naboparopuun U https://m.edsoo.ru/ff0d

MPOMBIIIUICHHOCTH. 497a

IIpumeHeHne

KHCJIOPOJIa

TennoBoit  3ddext

XUMHUUYECKOMN

PCAKIHH, — [OHATHE bubanorexa HOK
24 © https://m.edsoo.ru/ff0d

TEPMOXUMHYECKOM

4790

YpaBHEHUU, IK30- U

SHJOTEPMHYECKHUX

PEAKITUSIX
25 Tormmueo  (He(dTH, bubnuoreka ITOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

yrojib ¥ METaH).
3arpsisHeHUE
BO3/yXa, CHOCOOBI
ero
PE0TBPALICHHS

https://m.edsoo.ru/ffOd
4cda

[IpakTnueckas
pabora Ne 3 mo
teme «[lomydenue

bubnuoreka [HOK

26 u cobupanue https://m.edsoo.ru/ff0d
KHCJIOPOJIa, 4ae2
H3yueHue €ero
CBOMCTB)»
Boaopon —
AJIEMEHT U TIPOCTOE bubnuoteka [HOK
27 BEIIECTBO. https://m.edsoo.ru/ff0d
Haxoxneraue B 4ddo0
IpupoJie
duznueckue u
)C(I];I(l;glc‘ii?ne buoOmmoreka [HOK
28 https://m.edsoo.ru/ff0d
BOJIOpO/IA.
4ddo0
IIpumeHeHune
BOJIOpOIA
Momstie o bubnmmoteka HOK
29 https://m.edsoo.ru/ff0d
KHCJIOTaX U COJISIX
50d2
gg;cggim bubnmmoreka HOK
30 y https://m.edsoo.ru/ff0d
BOJZIOpO/IA B
4ddo0
nabopaTtopuu -
H;%a;(:;qi?:(ai o bubnuoTeka [HOK
31 p - https://m.edsoo.ru/ffOd

teMe «llomyuenue
" coOupanue

442



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

BOJIOpO/A,
U3y4yeHue €ero
CBOMCTB)»

MoutsipHbIii  00BEM

bubnuoreka LHOK

32 rasos. 3aKoH https://m.edsoo.ru/ffOd
ABoraapo 542e
Brruaucnennsa
00BEMa,
T o BuGneron oK
33 a https://m.edsoo.ru/ff0d
€ro U3BECTHOMY
55a0
KOJIUYECTBY S8
BELIECTBA 1507051
00BEMY
Brruncnenus
06:;;4:;1}2&30]3 1o bubnuoTeka [HOK
34 yP https://m.edsoo.ru/ffod
peaklMy Ha OCHOBE
. 5708
3aKOHa OOBEMHBIX =
OTHOILIEHUM I'a30B
dusnueckue u bubnuoreka HOK
35 XUMHUYECKUAE https://m.edsoo.ru/ff0d
CBOWCTBA BOJEI 587a
CocTaB OCHOBaHHUM. bubnuoTeka [HOK
36 ITousaTue 00 https://m.edsoo.ru/ffOd
WHIUKATOpax 59e2
Bona KakK
PacTBOPHTEIIb.
Ej;;zﬁeH:HL:{;e " Bbubauoreka HOK
37 1 https://m.edsoo.ru/ffOd
pPacTBOPBI.
5b40
MaccoBas OIS -
BEIIECTBA B

pacTBope



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[IpakTnueckas
padora Ne 5 1o
TemMe

«IIpurorosnenune bubnuoreka [IOK
38 pacTBOpPOB c https://m.edsoo.ru/ff0d
OTpeIeIEHHOM Seba
MAacCOBOM  Jonel
pacTBOPEHHOTO
BEIIECTBA»
39 p - https://m.edsoo.ru/ff0d
«Kucnopon.
6342
Bopopon. Boga»
OKcuapl:  CcOCTaB, bubnmmoreka [HOK
40 KiaccupuKanus, https://m.edsoo.ru/ffOd
HOMCHKJIATypa 664e
[Tomyuenue "
XUMUYECKHE
CBOMCTBA bubmmoreka [HOK
41 KHMCIIOTHBIX, https://m.edsoo.ru/ffOd
OCHOBHBIX u 664e
aM(pOTEPHBIX
OKCHJIOB
2)0022?1{1/”: bubnmmoreka HOK
42 ’ https://m.edsoo.ru/ff0d
Kiaccudukanus,
67ca
HOMEHKJIATypa
g/?;z:zgfje 1 bubnuoreka [HOK
43 . https://m.edsoo.ru/ff0d
CBOICTBa
. 67ca
OCHOBaHUH
Kucnorer: cocras, bubnmoreka IHOK
44 KJ1accudukanus, https://m.edsoo.ru/ff0d

HOMEHKJIATypa

fee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[Tonyuenue u bubnuoTeka HOK
45 XUMHYECKUE https://m.edsoo.ru/ffOd

CBOICTBA KHCIIOT fee2

Comu  (cpemnme):

HOMEHITATYPa, bubnunoreka [HOK
46 Crioco0e! https://m.edsoo.ru/00a

MOJIyYCHHUS, 49474

XUMHUYECKHE B

CBOICTBA

[TpakTnueckas

pabora  Ne 6.

Peruenne bubnuoteka [HOK
47 IKCIICPUMEHTATIDH https://m.edso00.ru/00a

BIX 3a/a4 MO0 TeMe

dob7c

«OCHOBHBIE KJIACCHI

HEOPTraHUYECKHUX

COEIMHEHUIN»

I'enernueckas

CBSI3b MEXTY bubnuoteka [HOK
48 KJIaccaMu https://m.edsoo.ru/00a

HEOPraHUYECKUX d9a50

COEIMHEHUI

O06o0mmeHne u bubnuoreka LHOK
49 CHCTeMaTH3aIUs https://m.edsoo.ru/00a

3HAHUH d9cb2

KonTponbHas

pabota Ne3 o Teme bubnuoteka LHOK
50 "OCHOBHBIE KJIACCHI https://m.edso00.ru/00a

HEOPraHUYECKIX d9ela

coequHeHui"

IIepBble  TONIBITKH BuGamoreka IIOK
51 KyaccHuKanun https://m.edsoo.ru/00a

XUMUYECKHUX

JJICMCHTOB.

d9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[TonsiTue o rpynmax

CXOJHBIX

3JIEMEHTOB

[Tepuoauueckuit

3aKOH u

[lepuoanueckas bubanoreka HOK
52 cucrema https://m.edsoo.ru/00a

XUMHYECKHUX da52c

anemenroB J[. W.

MennesneeBa

TTepHObI, TpyIITE bubnuoTeka [HOK
53 ’ ’ https://m.edsoo.ru/00a

MOATPYTIITBI das2c

CrpoeHue aTromoB. bubnuoreka LHOK
54 CocraB  aTOMHBIX https://m.edsoo0.ru/00a

anep. M3oTombl da342

Crpoenue

AJIIEKTPOHHBIX

000J10Y€K  aTOMOB bubnuoTeka [HOK
55 HJIEMEHTOB https://m.edsoo.ru/00a

[Tepuoanueckoit da6bc

cucremol  JI. N

MeHnpaeneeBa

XapakTepucTuka

XHMHUYECKOTO

3JIEeMEHTa II0 €ro bubnuoreka HOK
56 TOJIOKEHHUTO B https://m.edsoo.ru/00a

[Tepuoamnueckoit da824

cucreme JI. N

MeHnpaeneeBa

I%I};?)I;e;z[fqecxoro buGnnorexa HOK
57 https://m.edso0.ru/00a

3aKOHAa A

pa3BUTUS HAYKH U

da96e



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

npaktuku. . W.

MeHneneen —
y4EHBIN, TIEAaror u
rpaXXIaHUH
SIJ{I(?:TTEOOTPEIE;ZJ; bubnunoreka [HOK
58 https://m.edsoo.ru/00a
XUMHYECKHUX
daab8
3JIEMEHTOB
Momias bubnuoTeka [HOK
59 https://m.edsoo.ru/00a
XHMHYECKasI CBS3b
dac34
KoBanenThas bubnuoTeka [HOK
60 HOJISIpHAst https://m.edsoo.ru/00a
XHMHUYECKast CBSI3b daab8
KoBanenthas bubnuoreka HOK
61 HEeToJIsIpHAsT https://m.edsoo.ru/00a
XUMHYECKasl CBS3b daab9
CrrerieHs bubnuoTeka [HOK
62 https://m.edsoo.ru/00a
OKHCJICHUS
dae28
OKHCIUTEIBHO- bubnuoreka HOK
63 BOCCTAHOBUTEILHEI https://m.edso00.ru/00a
€ peakInu db076
OKHCITe " bubnuoreka [HOK
64 BOCCTANOBITENI https://m.edsoo.ru/00a
5 db076
KonTponbHas
pabota Ned o Teme bubnuoteka LHOK
65 «CTpoeHue aroma. https://m.edsoo.ru/00a
XuMuueckas db486
CBSI3bY
66 PezepBHBIIT  ypOK. bubnuoteka LHOK

O060061EeHNE u

https://m.edsoo.ru/00a



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

CHUCTEMAaTU3aIU
3HAHUI

db33c

PesepBubiii  ypoK.

bubnunotexa [IOK

67 (?Hi(ﬁﬁ:f;:a st ! 0 https://m.eds00.ru/00a
i ! d9ch2
3HAHUU
g(?c?ng;Ee ypm; bubnnorexa [IOK
68 1 0 https://m.edsoo.ru/ff0d
CUCTCMAaTHU3aluAa
N 61c6
3HAaHUHU _—
OBILEE
KOJMYECTBO
YACOB no| ©8 12

[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne i/ Tema ypoka KOJI9eCTEO 1COR yleKTpOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI
Beero KonTposibHbIe IIpakTHyeckue
padoThI padoThI

ITepuoanueckuit

3aKOH.

[Tepuoanueckast bubnnoreka [IOK
1 cucreMa 1 0 0 https://m.edsoo.ru/0

XUMHYECKHX 0adb59e

anemenTtoB JI. H.

Menpeneena

3aKOHOMEPHOCTH B

?;ZI;?:;HH bubmuorexka I[OK
2 N — 1 0 1 https://m.edso0.ru/0

AJIEMEHTOB TIEPBBIX Oadb6b6

TPEX NEPUOIOB

Knaccugurammns  n bubmuorexka I[OK
3 HOMEHIIATYpa 1 0 0 https://m.edso0.ru/0

HEOPTraHUYECKHUX 0adb7e2

BEIIECTB -

Bunbsr xumuueckoit Bubmnotexa LIOK
4 CBASHM M THIBL g 0 0 https://m.edsoo.ru/0

KPUCTAJUTMYECKUX 0adbach

pEmIETOK -

KoHTtponbHas
5 pabota Nel o teme 1 1 0

«IToBTOpEHUKE 171

yrayoieHue



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

3HAaHUHA OCHOBHBIX
paszienoB Kypca 8
KJIaccay

Knaccudukanus

XUMHYECKHX bubnmuorexka I[IOK
6 peakiuii 1o https://m.edsoo.ru/0

pa3InYHBIM Oadbch0

pU3HAKaM

Tlonsarue 0

CKOPOCTH

XUMHYECKON bubmmorexka I[IOK
7 peakiuu. Ilonstue https://m.edsoo.ru/0

O TOMOIEHHBIX U Oadbe9a

reTePOreHHbIX

pEAKIUIX

Ilonsarue 0

XUMHUYECKOM

PaBHOBECHH.

®DaxTopsl,

BITASIIOTIIAE Ha bubmmorexka I[IOK
8 CKOpOCTh https://m.edso0.ru/0

XUMHYECKOH Oadc28c

peaxiuu u

MOJIOYKEHUE

XUMHYECKOTO

pPaBHOBECHSI

OxucnuTenpHo- bubmuoreka I[OK
9 BOCCTAaHOBUTEIbHBI https://m.edso00.ru/0

€ peaKIiu Oadcade
10 Teopus bubmuorexka IIOK

SJICKTPOJIUTHYCCKO

https://m.edsoo.ru/0



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

Hu TUCCOITUAIINH.
CunbHbIEe U ci1a0ble

Oadcd68

AIIEKTPOJIUTHI

HNonnbie bubmuorexka I[OK
11 ypaBHCHHS https://m.edsoo.ru/0

peakiui 0add448

XUMHYECKHE

ot e Bumorea 110K
12 B ——— https://m.edso00.ru/0

AIEKTPOIUTUIECKO Oadd5d8

W IUCCOLIMAIINN

XUMHUYECKHE

zigngBa cofent B bubmmorexka I[IOK
13 npencTaBeHHi 06 https://m.edsoo.ru/0

ANEKTPOIUTUUECKO 0addsb2

U IUCCOIHaIU

Morsie o bubmmorexka I[IOK
14 N https://m.edsoo.ru/0

TUAPOIU3E COJEH 0addod4

O06o0mmeHue u bubmuorexka I[OK
15 cHUCTEMAaTH3ALIUS https://m.edso0.ru/0

3HAHUI O0addd12

IIpakTrueckas

pabdora  Ne 1. bubnuorexka I[[OK
16 «Pemrenne https://m.edsoo.ru/0

IKCTIIEPUMEHTATbH Oaddbfa

BIX 33749
17 KonTponbHas bubmuoreka IIOK

pabota Ne2 o Teme

https://m.edsoo.ru/0



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

«DNEKTPOIUTUYECK OaddecO
asg  OUCCOLIMAIIUSL.
XUMHYECKUE
peaKkuuu B
pacTBOpaAX»
Oo0mas
::ﬁgfgzggﬂﬂm bubnmmorexka I[IOK
18 XI/IMI/ILIGCK.I/IG https://m.edso0.ru/0
. Oaddfe2
CBOMCTBA Ha —_=
MIpUMepe XJopa
XJI0pOBOAOPO/I.
Conanas wezors, Bumorexa LIOK
19 cBOfcTRA https://m.edsoo.ru/0
’ Oadel04
MOJIyYEHHUE, I
MIPUMEHEHUE
IIpakTrueckas
Egﬁzm«ﬂNogn IZIGHII-/IIZ bubmiorexa LOK
20 oo KI/I}(]:J'IOTLI https://m.edso0.ru/0
. 0ade348
M3y4YCHHUE eé -
CBOICTBY
Brruncnenus 1o
gi‘ﬁfiﬁ‘i Bu6miorexa 1[OK
21 O - https://m.edsoo.ru/0
PCaKILHH, 0ade488
OJMH U3 PEarcHTOB
IaH B U30BITKE
29 OGmmas bubnuorexka I[[OK

XapaKTEPUCTHKA

https://m.edsoo.ru/0
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

snemenTtoB  VIA-
TPYIIITHI

Oade64a

AunnoTponHbie
Mo HUKAITIT
cepbl. Haxoxaenue
Cepbl " g o& bu6muorexka I[IOK
23 COE - 5 https://m.edsoo0.ru/0
A Oade64a
pUPOJIE. -
XUMHYECKHUE
CBOICTBA CEPbI
CepoBogopoy,
CTpOCHHUE, bubnmnoreka [IOK
24 busnueckue u https://m.edso0.ru/0
XUMHUYECKUE 0adeB802
CBOMCTBA
Oxcuppl CEPBL.
Hasg  KHUCJIOTa
EEEH%CKHG 10 1/; bubmuoreka IIOK
25 https://m.edso0.ru/0
XUMHUYECKHE
. Oadea28
CBOICTBA,
MIPUMEHEHUE
XUMHYECKHUE
peaKkIuu, Jexalme
B OCHOBE
IIPOMBIIIIJIEHHOT'O
C§0006a Bu6miorexa 1[OK
26 https://m.edsoo.ru/0

MOJIyYEHUsI CEPHOMN
KHCJIOTBI.
XHUMHYECKOe
3arpsi3HEHUE
OKPYXaIoIIei

Oadec8a
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

cpebl

COECTMHEHUSIMU
CephI
BBI‘II/ICJIGVHI/IG bubmuorexka I[OK
27 g}ii(;OBOH HOTH https://m.edso0.ru/0
Ad - TpodyKTa Oadec8a
peaxkuu
Ob6mas
XapaKTePUCTHKA
3JIEMEHTOB VA-
IPYIIIBL. A3sor, bubnnoreka [IOK
28 pacrnpocTpaHeHHUE B https://m.edso0.ru/0
pupo/e, Oadeeab
buznvecKue u
XUMHUYECKHEC
CBOMCTBA
AMMuaK, ero
usmriccine " bubmmorexka IIOK
29 zgf;iizme https://m.edso0.ru/0
’ 0adf004
MOJTy4YeHue u
IPUMCHCHUE
IIpakTrueckas
pabora Ne 3 1o bubmuoreka IIOK
30 teme «llomyueHue https://m.edso0.ru/0
aMMMaKa, U3yueHHe 0adf180
€ro CBOMCTB)
A?OTHaH KHCIIoTS, bubmuorexka I[OK
31 e€ (Qusmicckue n https://m.edso0.ru/0

XUMHUYCCKHUEC
CBOMCTBA

0adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanne
HUTPATOB M COJICH
aMMOHUS B
KayecTBe
MUHEpaIbHBIX
yAOOpEeHUH.
XumMudeckoe
3arpsisHEHHE
OKpYXaroIein
Cpelibl
COCTMHCHUSIMU
azoTa

bubmuorexka I[OK
https://m.edsoo.ru/0
0adf518

33

®ochop.  Oxcun
dochopa (V) wu
dbochopnas
KHCIIOTA,
¢duznueckue U
XUMHUYECKHEC
CBOICTBA,
TIOJTyYCHHE

bubmuoreka I[OK
https://m.edso0.ru/0
Oadf68a

34

Hcnons3zoBanue
¢docatos B
KauyecTBe
MHUHEpaIbHBIX
yAOOpeHUA.
3arpsizHeHUE
MIPUPOJHON  CpeJbl
dbocdaramu

bubmmorexka I[IOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacnpocTpaHeHue B
IIPUPOLE,
buznveckue u

bubnmuorexka IIOK
https://m.edsoo.ru/0
Oadfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

XUMHAYECKHUE
CBOMCTBA

Oxcunsl yriaepoaa,
ux (uznueckue u

XUMUYECKHE
CBOIICTBA. bubnmoreka I1OK
36 DKOJIOrHYECKHE https://m.edsoo.ru/0
po0JIeMBl, Oadfebe
CBSI3aHHBIC c
OKCHJIOM YTJIepoJia
(1v)
VYronbHas KHCIIOTa bubmmorexa TIOK
37 N https://m.edso0.ru/0
0ae006¢c
[IpakTuueckas
pabora Ne 4 mo
teme "Ilomydenne bubmuoreka IIOK
38 YIJIEKHCIOr0 rasa. https://m.edsoo.ru/0
KauecTBennas 0ae027e
peakuus Ha
KapOoHaT-HOH"
[TepBoHavanbHbIE
HOTTHA 00 Bu6miorexa 1[OK
39 ggﬁ;ﬁz;m:w o https://m.edsoo.ru/0
0ae054e
COCTUHEHUSIX
yTiepoaa
Kpemumiit 1 ero bubmorexka I[OK
40 S https://m.edsoo.ru/0
0ae080a
41 [IpakTrueckas bubnmuorexka I[[OK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

pabora  Ne 5.
Pemrenne
AKCIIEPUMEHTAIIbH
BIX 3aJad II0 TeMe
«Baxnenmme
HEMETaJIbl M UX
COCIMHCHUS

https://m.edsoo0.ru/0
0ae0bf2

42

KoHntposbHas
pabota Ne3 o teme
«Baxnenmue
HEMETAJUIbl U HX
COCJTMHEHUS)

bubmuoreka I[OK
https://m.edso0.ru/0
OaeQel8

43

OOmas
XapaKTepPUCTUKA
XUMHYECKHX
3JIEMEHTOB —
METaJLIOB.
Merannuueckas
CBs3b u
MeTaJJInyecKas
KpHUCTaJNIMYECKas
pemerKa.
duznueckue
CBOMCTBa METaJJIOB

bubmmorexka I[IOK
https://m.edsoo.ru/0
0ael03e

44

XHUMHUUECKUE
CBOMCTBA
METaJlIOB.
DIIEKTPOXUMHUYECK
15051 pan
HaIpsHKEHUN
METaJUIOB

bubnmuorexka I1IOK
https://m.edsoo.ru/0
02el1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0me  CcrocoObl
MOy YCHUS

MeTamioB. CriaBel.
Brrancnenus I10

bubmmorexka I[IOK

45 ypaBHEHHSIM https://m.edsoo.ru/0
XUMHUYECKHX 0aell156
peakuui, eciu
OJIMH W3 pEearcHTOB
COJICP’KUT IPUMECH
[TonsTue 0 bubmmorexka I[IOK
46 KOPpO3UH https://m.edso0.ru/0
METaJIJIOB 0ael278
Ienoumbre bubmmorexka I[IOK
47 MeTJ:mHH https://m.edso0.ru/0
0ael4b2
OKcubt " bubmmorexka I[IOK
48 TUAPOKCHUIBI https://m.edsoo.ru/0
HATpHS U KaJIHs 0ael4h2
[[lemouno3emenbH bubmuoreka I[{OK
49 bBl€  METAIbl — https://m.edsoo.ru/0
KaJIbLUI 1 MarHUH 0ael5e8
Baxwneiimue bubnmuorexka I[OK
50 COEIMHEHUS https://m.edso00.ru/0
KaJIbLIYS 0ael5e8
O0o06mIcHue u
51 CHCTEMAaTH3allHs
3HAHUMN
JKEcTkocTh BOJBI U bubmuorexka I[OK
52 CII0COOBI eé https://m.edso00.ru/0

YCTpaHEHUs

02e1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

IIpakTrueckas
padora Ne 6 1o

bu6muorexka I[IOK

53 teme '"JKEcTKOCTb https://m.edsoo0.ru/0
BOIBI U METONBI €& Oaelae8
ycTpaHeHus"

bubmuorexka I[OK

54 AroMUHUI https://m.edsoo.ru/0
Oaelcb4

AmdorepHbie bubnnoreka [IOK

55 CBOICTBA OKCHUIA U https://m.edsoo.ru/0
THJIPOKCUIA Oaelc64

bubmmorexka I[IOK

56 Keneso https://m.edsoo.ru/0

0aeld86
SIKCH(?I?;;I LY COI bubmmorexka I[IOK
57 meﬁﬁga H(“) " https://m.edsoo.ru/0
0ae35e6
xenesa (1)
0O0001eHne u

58 cUCTEMAaTHU3aIHsA
3HAHUU
IIpakTrueckas
pabora  Ne 7.

EECI:III'IZHPI/II?VICHTMLH bubnmuorexka I1IOK

59 P https://m.edso0.ru/0
BIX 3a1a4 II0 TEME

. Oae3de8
«Baxxueiue -
METaIBl W UX
COEIUHEHUS
60 Brrunciaenus no bubnmuorexka IIOK

YpaBHEHUSIM

https://m.edsoo.ru/0



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

XUMHYECKHAX
peakuid, €ciu
OJIMH W3 pPEareHTOB
aH B M30BITKE WU
COJICPKUT
MIPUMECH.
Brraucnenus
MacCcoOBOU IOIHA
BBIXOJIa TPOAYKTa
peaKkiuu

0ael750

O060061IEHNE u
61 CUCTEMATH3ALUI
3HAaHUU
KonTponbhas
pabota Ned4 o Teme
62 «Baxneiime
METAUIBI W UX
COEUHEHUSD
ﬁz?ee?;a?m II;I bubmuorexka I[OK
63 HOBCIC),Z[HGBHOI\/'I https://m.edso0.ru/0
JKU3HU YeJ0BeKa 0263150
ﬁMgfe";;: Bu6miorexa 1[OK
64 (mpmmoeﬁ https://m.edsoo.ru/0
cpep;_-y[m B 0ae4270
P:;ZHH;HMHH B bubmuorexka I[OK
65 SKOHOM%CKHX https://m.edso0.ru/0
Ipo6eM 0ae4270
66 Pe3epBHBINT  YPOK. bubnnoreka [IOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O060061EeHNE
CUCTEMATHU3ALIUS
3HAHUI

https://m.edsoo0.ru/0
0ae0dOa

PesepBubiii  ypoK.

bubmuoreka IIOK

67 ((;)Hi(ﬁﬁ:f;:a st ! 0 https://m.edsoo.ru/0
aaTHsat 0adb33c
3HAHUU
g(?oengﬁe ypOI; bubnmuorexka I1OK
68 cnmeﬁamsa - 0 https://m.edsoo.ru/0
aaTHsan 0ad9ch2
3HAaHUHU LA L)
OBLLEE
KOJIMYECTBO
YACOB no| ©8 14

I[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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