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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTAB-
JieHa Ha OCHOBE TpPeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelib-
HOM MporpaMMbl OCHOBHOTO oOmIero oopaszoBanusi, mnpenactaBieHHbIX B OI'OC
00O, a Takxe Ha OCHOBE (eaepaabHOl padodeil mporpaMMbl BOCIHTAHHUS U C
y4€TOM KOHIUEMIMK TpernojaBaHus y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJBHBIX Opranu3anusx Poccurickon denepanuu.

[Iporpamma no xumMuu 1aét NpeacTaBICHUE O LETAX, o0Iel cTpaTeru o0y-
YEHUS, BOCIIUTAHUS W PA3BUTHS OOYUYaAIOIIMXCS CPEACTBAMH YUEOHOTO TpeaMeTa,
YCTaHaBJIMBAET 0053aTeIbHOE NMPEIMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pac-
IpeesieHue ero 1Mo KjiaccaM U CTPYKTYPUPOBAaHHME MO pasjesiaM U Temam Ipo-
IrpaMMBbI 10 XUMUH, ONPENIETSAET KOJUUECTBEHHbIE U KAYECTBEHHbBIE XapaKTEePUCTH-
KU COJIEpXaHUsS, PEKOMEHIYEMYIO IMOCJIEI0BATEIIbHOCTh U3YUYEHHSI XUMUU C y4é-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOro mpolecca,
BO3PAaCTHBIX OCOOEHHOCTEH O0y4arouIuxcs, ONpeAessieT BO3MOKHOCTH IpelIMeTa
JUIsS peaiu3aluu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TpeboBa-
HUH K pe3yjbTaTaM oOyueHUs XMMUU Ha YPOBHE IIeJIel U3yUYeHHs MpeIMeTa U Oc-
HOBHBIX BHMJIOB Y4€OHO-TIO3HABATEIbHON JEATEIBHOCTH 00yYaroIerocs mo ocBoe-
HUIO Y4€OHOTO COIepKAHUS.

3HaHWEe XMMHU CIY>KUT OCHOBOW UIsi GOPMUPOBAHUS MUPOBO33PEHUS 00Y-
YaIOLIErocs, €ro MpeACTaBICHU 0 MaTEPUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTpaloT (popMUpPYyEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILCHUIX YHEPTUU
1 00 ABOJIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEIICHHS INI00ANIbHBIX MPOOJIEM yC-
TOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUYECKOM, IHUILEBOU H
AKOJIOTHYECKOI 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET pean3alii BO3MOXHOCTEHN sl caMopa3BUTUA U (POPMHUpPOBa-
HUS KyJBbTYpbl TUYHOCTH, €€ o01Ieil 1 QyHKIMOHATBHOM IrPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpOBAHHE MBIIUJICHUS] U TBOPYECKHX CIOCOOHOCTEH
00y4aroluXxcs, HABBIKOB UX CAMOCTOATEIHHOU y4eOHOM NeATeNbHOCTH, SKCIEpHU-
MEHTAJIBHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOMN
KHU3HU, TaK U B IPO(PECCUOHAIBHOMN 1eATEIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIIUICHHS], 3aKJIa/IbIBA€T OCHOBHI lie-
JIOCTHOTO B3IJIsila HA €IMHCTBO NMPHUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOLUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3zoBaHHEe 00YUYarOIITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMM XMMHUHU OOECHEUYMBAIOTCA CIEHM(PUKON
coJiep>KaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISETCS MeJarornyecku aianTupo-
BaHHBIM OTpa)keHHEM 0a30BOIl HAyKH XMMHH Ha ONpeAesEHHOM 3Tare e€ pa3BH-
THSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oopa3oBaHuUsi OPUEHTUPOBAH HA
OCBOCHHE O0YUYAIOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUH XUMUHU, OCHOB HeE-
OpPraHUYEeCKOM XMMHUHU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHSATUM OpraHuve-
CKOM XMMUHU.

CtpykTypa coiep>kaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
IOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI TI0 MPUHITUITY TOCIIEA0BA-
TEJIBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUN PAa3HOIO
YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— MPEJCTABICHUN 00 AIEKTPOJIUTUYECKON TUCCOLMAIMU BEIIECTB B PACTBO-
pax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MONY-
YEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TMOCIEIOBATEIIBHO OT OJIHOTO
YPOBHSI K JPYrOMY, BBINIOJHSAA (PYHKUUM OOBSCHEHUS U MNPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue nmporpaMMbl 0 XUMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEICTAB-
JIEHUSI O XMMHUYECKOW COCTABIISIONIEN HAyYHOM KAPTHUHBI MUpPA B JIOTUKE €€ CHC-
TEMHOM IPUPOABI, IEHHOCTHOI'O OTHOUIEHHUS] K HAYYHOMY 3HAHHUIO U METOAAM I10-
3HaHUS B HayKe. M3yueHne XuMuu MpoOUCXOAUT C IIPUBJICUEHUEM 3HAHUM U3 paHee
M3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyx)aromuii Mupy, «buosnorus. 5—7 kimacce»
n «Pusuka. 7 Kiaccey.

[Ipy u3ydeHUU XUMHUHM MPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMHUYE-
CKOW HayKH KakK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOUN JesATelNb-
HOCTH 4YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphI. 3ajaya
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOXHEHIMX (haKTOB, MOHSATUN, 3aKOHOB M TEOPETHUUYECKUX IOJOKEHUH, JOCTYII-
HBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIIEHUN K
HAay4YHbIM METOJlaM NMO3HAHUs NPU W3YYEHUH BEIIECTB U XMMUYECKUX PEAKLHH, B
(GbOopMHUpPOBAaHUU W PA3BUTHH MO3HABATEIBHBIX YMEHUM M UX MPUMEHEHUH B yueO-
HO-TI03HABATEILHOU U y4eOHO-HCCIICIOBATEIBCKOM IEATeIbHOCTH, OCBOSHUH TIpa-
BUJT 6€30TaCHOTO OOPAIICHUS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Ipu u3ydeHUn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYCHUE MPUOOPENH TaKHe MeJH, KaK:

— (popMupoBaHUE UHTEIEKTYaIbHO PA3BUTON JIMYHOCTU, TOTOBOM K CaM000-
Pa30BaHMIO, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO pElIeHUH, Croco0-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUSIM KU3HU;



— HAamnpaBJICHHOCTh OOYYEHMsI HAa CHUCTEMAaTUYecKoe MpUOOIIeHHe 00ydaro-
HIMXCSI K CaMOCTOATEIbHOM IMO3HABATEIBHOU NIEATEIbHOCTH, HAYYHBIM METOJIaM
MO3HaHUA, (POPMUPYIOIIMM MOTUBALIUIO U PA3BUTUE CIOCOOHOCTEH K XUMHH;

— obecrieueHne ycIoBuil, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITIMHUCS
OMbITA Pa3HOOOPA3HON JEATEIbHOCTH, TO3HAHUS U CaMONO3HAHUS, KIOYEBbIX Ha-
BBIKOB (KJIIOUYEBBIX KOMIETECHIIMHI), UIMEIOIINX YHUBEPCAIbHOE 3HAUCHHE IS pas-
JMYHBIX BUJOB JIESATEIbHOCTH;

— (hopmupoBanue oOuiel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM UYHCJIE YMEHUN OOBSICHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO MHU-
pa, UCTOJIb3YsI 3HAHUSI U OTIBIT, MTOJTYYEHHBIE PU U3YYCHUH XUMHH, TPUMEHSThH UX
IIPU PEIIEHUH IPoOJIeM B IOBCETHEBHOM KU3HU U TPYIOBOU JIEATENBHOCTH;

— ¢opMupoBaHHE Y 00yUYaIONMUXCSI TYMAHHUCTUYECKUX OTHOIIECHUH, TOHUMa-
HUS IEHHOCTU XMMHUYECKUX 3HAHUI N7 BBIPAOOTKH 3KOJOTMUECKH LieJIecoodpas-
HOTO TIOBEJICHUS B OBITY M TPYAOBOHM ACSITENHLHOCTU B IENISAX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTHBALMHU K O0YyYEHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOCHHSI OOIIEUYEIOBEUYECKUX LIEHHOCTEN, FOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uiisi U HAIPaBJICHHOCTH JIalIbHEUIIIET0 00yUYeHUs.

OO1ee yncIo yacoB, OTBEAEHHBIX JUIsl U3yYEHHUS] XUMUU HA YPOBHE OCHOBHO-
ro o0mrero odpa3zoBanus, coctapisier 136 yacoB: B 8 kimacce — 68 "acoB (2 4aca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena un BemecTBa. PU3NUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHHUE Be-
niectB. [loHsTHE O MeTOmaxX mo3HaHMs B XuMuU. UYuctele BemecTBa u cMecu. Cro-
COOBI pa3/ieNieHUsl CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JIEMEHTBI. CHMBOJIBI XUMHUYECKUX dJIE-
MeHTOB. IIpocThie U cnokHbIE BeMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3a-
KOH IOCTOSIHCTBA cocTaBa BewlecTB. OTHocUTeNbHass aToMmHas macca. OTHOCH-
TeJIbHAsl MOJIEKYJIIpHasg macca. MaccoBasi A0Jsi XUMUYECKOTO 3JIEMEHTa B COEIU-
HEHUU.

KommuecTBo BemectBa. Mouib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MAacchl M YHCia CTPYKTYPHBIX €IMHUI] BeulecTBa. PacuéTel o ¢popmynaM xumuue-
CKHX COEJIMHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHE ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBujaMu padOThl B JIaOOpAaTOpUH U
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3L0OB HEOPTraHUYECKUX BELIECTB, HAONIOACHUE (PU3HNYe-
CKUX (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U
KOHJIEHCAIMs BOJIbl) U XUMUYECKUX (FTOPEHUE CBEYH, MPOKAJIMBAHUE MEIHOU Mpo-
BOJIOKU, B3aUMOJICHCTBHE Mejia ¢ KUCJIOTOM) SIBJICHUM, HAOIIOJEHUE U OIMKCaHUE
MPU3HAKOB MPOTEKAaHUSI XUMHUYECKUX peakUui (pasyioKeHHe caxapa, B3auMOJei-
CTBUE CEPHOM KHUCJIOTHI C XJOpPUAOM Oapusi, paznoxeHue ruapokcuaa meau (I1)
MIpU Harpe€BaHWM, B3aUMO/JIEHCTBUE Kele3a ¢ pactBopoM coiin meau (II), uzyuenue
croco00B pa3fiesieHusi CMecei: ¢ MOMOIIBI0 MarHuTa, (PUIbTPOBaHUE, BbIIapUBa-
HUE, TUCTWUIALMS, XpoMaTorpadus, IpoBeeHHe OUNCTKA TOBAPEHHOM COJU, Ha-
OJII0JIEHNE U ONKCAaHUE PE3yJIbTaTOB MPOBEACHUS OIBITA, WUTIOCTPUPYIOLIETO 3a-
KOH COXPaHEHUsI MacChl, CO3/IaHUE MOJEJIEH MOJIEKYJI (I1apOCTEPKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. HaxoxaeHue kuciaopoia B Npupoje, puznyeckue 1 XMMUYECKUe CBOM-
ctBa (peakiuu roperusi). Okcumsl. [Ilpumenenue kucaopoaa. CriocoObl MOTyUYeHUS
KHCIIOpOJia B JIA0OPATOPUM U MPOMBILIUIEHHOCTH. KpyroBopoT kuciopoga B npu-
pone. O30H — aJoTponHast MOAU(PUKALIUS KUCIOPO/Ia.

TennoBoi 3 peKkT XUMHUUECKOW peakuu, TEPMOXUMHUUECKUE YPaBHEHUS, K-
30- M 3HJIOTEPMHUYECKHE peakuuu. TOIIMBO: Yyrojiib U METaH. 3arps3HEHUE BO3/Y-
Xa, yCHJIEHHE MapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIOA.



Bonopon — anmemeHT u pocToe BeuecTtBo. Haxoxaenue Bogopoaa B mpupo-
ne, Gu3nvyecKkrue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, ClIOCOObI nosrydyenus. Ku-
CJIOTBI U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

dusnueckue cBoucTBa BoAbl. Boma kak pactBoputenb. PactBopbl. Hacwkl-
IICHHBIEC U HEHACBIIIECHHBIE PACTBOPBL. PacTBOpMMOCTH BelIECTB B BoJe. MaccoBas
JI0JIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBAa Boabl. OcHOBaHus. Ponb pac-
TBOPOB B MPUPOJIC U B KU3HU YesioBeka. KpyroBopoT BOJibl B pUpoje. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukarnusa neopranmdeckux coemuHeHnid. Oxcuzapl. Kmaccudukamms
OKCHUJIOB: coJieoOpa3yromire (OCHOBHBIE, KUCIOTHbBIE, aM(pOTEpHBIE) U HecoeoOpa-
syromue. Homenknarypa okcuaoB. Ou3ndeckne 1 XUMHUYECKUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCUIOB.

OcHoBanus. Kinaccudukanus ocHOBaHMi: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanuii. ®U3nyeckue 1 XMMHYECKHUE CBOMCTBA OCHOBA-
Huii. [lonyuyenune ocHOBaHUI.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kuciot. dusndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTasuioB H. H. bekerosa. 1omny-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYecKe U XUMHYECKUE CBOICTBA COJEH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE COCPKaHUS KUCIOpOAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrio3HaBaHUE W M3Y4YEHUE CBOMCTB KHCJIOpPOJa, HAOIIOJICHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJAOM U YCIIOBUSI BOSHUKHOBECHHSI U MIPEKPAIICHUS
ropenus (mokapa), 03HaKOMIJICHHE ¢ 00pa3liaMu OKCHJIOB U OIMCAHUE WX CBOMCTB,
MOJIy4eHHe, COOMpaHKe, paclio3HaBaHUE U U3yUeHHE CBOMCTB BOJIOpoa (ropeHue),
B3auMoJielicTBUE Bojoposaa ¢ okcuaoM Meau (II) (BO3MOKHO MCIOJIB30BAHUE BU-
JieoMaTepruaon), HabrOIeHHEe 00Pa3I[OB BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCIE0-
BaHME OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPH-
TOTOBJIEHHE PACTBOPOB C OIPEICIEHHON MACCOBOM J10JIEW paCTBOPEHHOTO BEILIECT-
Ba, B3aMMO/JICHCTBUE BOABI C METaulaMu (HATpUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BaHUE BHUJCOMATEPHUATIOB), UCCIIEIOBAHUE O0OPa3llOB HEOPTaHUYECKUX Be-
IIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJIEHUEC M3MEHEHUS OKPACKU WHAMKATOPOB B
pacTBopax KHUCIOT W IeJiouel, u3ydeHue B3zaumojercTBus okcuma menu (II) c
pacTBOPOM CEpPHOM KHMCJIOTHI, KUCIIOT C METAJUIAMH, PEAKIUi HeUTpaau3aluu, mo-
Jy4EHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHUE OJHOIO METAUIa APYTUM M3
pacTBOpa COJM, PEUIEHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 N0 TeMe «BakHenmme knac-
Cbl HEOPTAaHUYECKUX COCTMHEHUI.

IHepuoanueckuii 3axkoH u lIlepuoamyeckass cucreMa XUMHYECKHX JJie-
MeHTOB /I. U. MenaeneeBa. CtpoeHne aToMoOB. XMMHYeCKasA CBA3b. OKUCIH-
TeJIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUU



[lepBbie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIIEJIOYHbIE U IIEI0YHO3EMENTbHbIE METAJUIbI, Tallo-
TeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yl0T aM(pOTEpHbIE OKCUABI U
TUAPOKCHUIBI.

[Tepuoguueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u nnuHHonepuoaHas gopmel [lepuoanue-
CKOM cucTeMbl XxumMudeckux 3iueMeHToB [[. 1. Menneneesa. Ilepronabl U rpyImimsl.
DU3nYecKuil CMBICT MOPSAIKOBOIO HOMEpPAa, HOMEPOB NEPHOJA U TPYHIIbI SJIEMEH-
Ta.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3neMeHToB [lepuoguue-
ckou cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO IJIEMEHTA 10
ero nojoxeHuto B [lepuonnueckont cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, Me-
TAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 FPYIIaM U IEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB JIJI pa3BUTHUS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIil U rpax-
JTaHVH.

Xumuueckasi cBsi3b. KoBasnieHTHasi (MoJnsipHasi U HEMOJSIpHAs) CBS3b. DJICK-
TPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. llOHHAs CBS3b.

Crenenb okucnenusi. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iponec-
Chbl OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
I'MAPOKCU/IA IMHKA C pAaCTBOPaMU KHUCIIOT U ILIEJI0YE, TPOBEACHHUE OIBITOB, HILTIO-
CTPUPYIOUIUX MNPUMEPbl OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEakUuil (ropeHue,
pEaKLUK Pa3IOKEHMS, COETUHEHUS).

Mesicnpeomemmnunle céasu

Peanuzanus MeXNpeaAMETHBIX CBSA3€HM MPU U3YYEHHH XMMHUHU B 8 KJlacce oCy-
HIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK W TMOHATHH, SBIAIOUIUXCS CUCTEMHBIMU JIJII OTAEIbHBIX MPEIMETOB €CTECT-
BEHHO-HAYYHOT'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TOHATHA: HAy4YHBIA (PakT, THUIOTE3a, TEOPUs,
3aKOH, aHAJIW3, CUHTE3, KIacCU(PUKALMS, IEPUOANYHOCTD, HAOIIOIEHUE, IKCIIEPH-
MEHT, MOJIETUPOBAaHKE, U3MEPEHHUE, MOJIENb, BJICHHE.

®duzrka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TO-
TbI, PAIMOAKTUBHOCTD, MOJICKYJIa, AJICKTPUUECKUHN 3apsl, BEIIECTBO, TEI0, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, PU3NYECKUE BEJIUYUHBI, €AUHULIBI U3MEpe-
HUsl, KOCMOC, IUIAHETHI, 3BE€3/b1, COJIHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpATbl, TOPHBIE TOPOMABI, MOJIE3-
HbI€ HCKOMAeMbI€, TOIINBO, BOAHBIE PECYPCHI.

9 KIIACC



BemecTBO M XMMHYeCKasi peaKkIus

[lepnonuueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengaeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XH-
MHYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHs, KAJIbLHI U UX COCTUHEHUH B
COOTBETCTBHHU C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoil CUCTEME B CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX pe-
MIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBA BEIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJaccaM HEOPraHUYECKHX COEIU-
HEHUM, FTeHeTUYECKas CBSI3b HEOPTaHUUECKUX BEILIECTB.

Knaccuduxanus XuMUYECKUX PEeaKIUd MO pa3IMYHbIM NpHU3HaKaM (110 YUCITY
U COCTaBY y4YacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBoMY A (]exTy, 1o u3me-
HEHUIO CTETNEHEH OKUCIECHUS XMMHUYECKHX DJIEMEHTOB, M0 0OpaTUMOCTH, MO yda-
CTHIO KaTaimu3aropa). DK30- U IHJAOTEPMHUYECKUE PEAKIUU, TEPMOXHUMHYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoct xumuyeckor peakuuu. [lonsitue 06 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUYECKUX peakiusax. [[oHaTHe 0 TOMOTeHHBIX U TeTEPOreHHBIX pe-
akiuax. [lonstne o karanuse. [loHsTHe 0 XMMHUUYECKOM paBHOBecHH. DaAKTOPBI,
BIIMSIONIME HA CKOPOCTh XMMHUUYECKON peakIMy U MOJO0KEHUE XMMUYECKOro PaB-
HOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTENbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHue ypaBHEHUN OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIIOJIBb30BAHMEM METO/IA AIEKTPOHHOTO OallaHca.

Teopus dAEKTPONUTHIECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMu4eckol cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y CIoBHS MPOTEKaHUS PEaKIMil HIOHHOTO OOMeHa,
MOJIHBIE U COKpalIE¢HHbIE MOHHBIE YpaBHEHUs peakinil. CBONCTBA KUCIOT, OCHO-
BaHW W COJICM B CBETE MPEJCTaBICHUN 00 DJICKTPOJUTUUYECKON THUCCOITUAIUU.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THApPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHM4eCKUuX
BEILIECTB — METAIOB U HEMETAILJIOB (rpaduTa U aaMasa), CI0KHBIX BEIIECTB (XJ10-
pusa HaTpHsl), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu OT
BO3JICUCTBUS Pa3IMYHBIX (haKTOPOB, HCCIIEIOBAHUE AIIEKTPOIPOBOIHOCTH PaCTBO-
POB BEILECTB, MpolIecca TUCCOIUAIMN KUCIIOT, 1IeJouel U cojield (BOBMOMXHO HC-
MOJIb30BAHUE BHJIEO0 MATEPHUANIOB), MPOBEACHUE OMBITOB, WILTIOCTPUPYIOIINX MPH-
3HAKW TMPOTEKAHMs Peakinii MOHHOTO OoOMeHa (0Opa3oBaHHME OCAaKa, BBIICICHUE
raza, oOpa3oBaHUE€ BOJIbl), OMbBITOB, WLIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEaKIUi (TOpeHue, peakluu pas3ioKEeHUs, COCIUHEHUS),



pacno3HaBaHWE HEOPTAHMYECKUX BEIIECTB C TOMOILBIO KAYECTBEHHBIX PEAKIUI Ha
MOHBI, pEIICHUE HKCIIEPUMEHTAIbHBIX 3a]a4.

HemeTa/uibl U HX COeJUHEHHUS

OOwras xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, Xapak-
TEpHbIE CTENeHU OkucieHus. CTpoeHue W (PU3MUECKHE CBOMCTBA MPOCTHIX Be-
IIECTB — raJOreHOB. XMMUYECKUE CBOKWCTBA HAa MPUMEpPE XJI0pa (B3aUMOAEHCTBHE €
MeTaJlJIaMH, HEMETaJUIaMH, 1eno4aMu). XinopoBogopod. ConsiHast KUCI0Ta, XUMHU-
YECKHUE CBOWCTBA, MOIyYEHUE, IpUMEHEHHE. J{elicTBHE XJI0pa U XJIOPOBOAOPOIA HA
OpraHu3M 4eloBeka. BaxkHelme XJ0opuasl U UX HAX0XKACHHUE B PUPOJIE.

OOmas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OKucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusnUeckre 1 XMMHUYECKHE CBOICTBA (00IIMe KaK MpeCcTaBUTe-
Js1 KJ1acca KUCJOT U crienuduyeckue). XUMHUUECKHE PeakiH, JeKallie B OCHOBE
IPOMBIIIIEHHOTO CIIOCO0a MOJIyuyeHUs: CepHON KUCIOThL. [IpumeHenune cepHoil Ku-
cioThl. Conu cepHOM KUCIIOThI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxox-
JICHUE CEpPbl U €€ COCIMHEHUU B IPHUPOJAE. XUMHUUYECKOE 3arpsi3HEHUE OKpPYXkKaro-
IeH cpeabl COETUHEHUSIMH Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3AyXa U BO-
JIOEMOB), CITOCOOBI €r0 MPEI0TBPALIECHUS.

OOmmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHs. A30T, paCIpOCTPAHEHHE B MPUPOJIE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHenune. Coinu aMMOHUS,
ux (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MOoJydyeHue, (U3NYECKUe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnenuduieckue). Mcnomnb-
30BaHHE HUTPATOB U COJIC aMMOHHS B Ka4eCTBE MUHEPAIBbHBIX yJI0OpeHun. Xu-
MHUYECKOE 3arpsA3HEHUE OKPYXKaloLEd Cpelpl COCNMHEHUSMU a30Ta (KHCIIOTHBIE
JOKIH, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOA0EMOB). Docop, amioTponHbIe MO-
mudukarmu Gochopa, busndeckue u xumudeckue cporictBa. Oxcun gocdopa (V)
u (ochopnas kuciora, puznUecKkre U XUMUYECKHUE CBOMCTBA, monydeHue. Mc-
noJsib3oBaHue (ochaToB B KaueCTBE MUHEPATIBHBIX YI00PEHHUIA.

Ob6mast xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIECHMsS. YTIEpOJ, ajuIOTPOIHble MoJauduKa-
IIMU, paclpocTpaHeHue B Mpupoje, (GU3HUEeCKue M XUMHUYECKHUE CBOMCTBA. AJ-
copouus. Kpyrosopot yriaepoaa B npupozae. Okcuabl yriaepoaa, ux Gusndeckue u
XMMHUYECKHE CBOICTBA, IEHCTBUE HA >KMBBIE OPraHU3MBbI, [TOJIyY€HUE U IIPUMEHE-
HUE. DKoJoruyeckue npoOiieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV), runoresa
rJ100abHOTO MOTEIUICHUS KJIMMaTa, TapHUKOBBIN 2QQeKT. YTonbHas KUCIOTa U e€
coi, uX (U3NYECKUE U XUMUYECKHE CBOWCTBA, MOIyYeHne U nmpuMenenue. Kaue-



CTBEHHas peakiysi Ha KapOoHaT-HOHBL. Vcrmonb3oBaHue kapOOHATOB B OBITY, Me-
JTUIUHE, TPOMBIIIIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIJIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HICTOYHUKH YTIIEBOJIOPOOB (YroJib, MPUPOIHBIN Ta3, He(dTh), MPOIYK-
Thl UX TepepadoTKu (OCH3WH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHsATHE O
OMOJIOTMYECKH BaKHBIX BEILECTBAX: JKHUpaX, OelKax, yrieBojax — M UX POJH B
YKU3HH YesloBeka. MarepuanbHOE €JUHCTBO OPTaHUYECKUX M HEOPTaHMYECKHUX CO-
€IMHCHUM.

KpeMHuii, ero ¢pu3ndeckue 1 XMUMUYECKUE CBOMCTBA, NOJIYyYEHHE U TPUMEHE-
Hue. CoeMHEHUs1 KpeMHus B nipupojie. O01ue nmpeacTaBieHus: 00 OKCUIE KpeMm-
Hus (IV) u xpemuueBoit kucnore. CUIUKaThl, UX UCMIOJb30BAaHUE B OBITY, B MPO-
MBIIIJICHHOCTH. BakHelme CTPOUTEIbHBIE MaTepUANIbl: KEPAMHUKA, CTEKJIO, Ie-
MEHT, 0€TOH, xene300eToH. [Ipo6aeMbl 6€30MMacHOr0 MCIOIB30BAHUS CTPOUTEIIh-
HBIX MaT€pUaJIOB B [IOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJCHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJEHUE MTPU3HAKOB
UX MPOTEKaHMsI, OIBITHI, OTpaXKaroLUe GU3NIECKUE U XUMUUYECKHE CBOICTBA Tajio-
IE€HOB U MX COEAMHEHUM (BO3MOYKHO HCIIOJIb30BAaHHWE BUJECOMATEPHUANIOB), O3HA-
KOMJIEHHE ¢ oOpa3uaMu XJOpUIOB (TaJIOTEHUIOB), O3HAKOMIIEHHE C 00paslamu
Cepbl U €€ COeTUHEHUSIMHU (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOII0-
JIeHue Mpoiiecca oOyriIMBaHUs caxapa MoJ JI€MCTBUEM KOHLIEHTPUPOBAHHOM cep-
HOM KHCTIOTHI, U3YYEHHE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJIb(aT-uOH U HAONIIOICHUE MTPU3HaKa e€
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UUECKMMU CBOWCTBaMM a30Ta, ¢ochopa U UX
COEMHEHHH (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), 0Opa3aMH a30THBIX
n hocopHBIX ynOOpeHUM, momyuyeHne, coOMpaHye, paclio3HaBaHHE M M3YUYCHUE
CBOMCTB aMMMaKa, MPOBEICHNE KaYECTBEHHBIX pEaKlUi Ha MOH aMMOHHS U (oc-
daT-1oH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOIEUCTBUE KOHIICHTPUPO-
BAaHHOW a30THOM KHCIJIOTBI C MEAbI0 (BO3MOXHO HMCIOJIb30BaHUE BUAEOMAaTepHa-
JIOB), U3yU€HUE MOJIENe KPUCTATMYECKUX PElETOK anMasa, rpadura, Qysiepe-
Ha, O3HAaKOMJICHHE C IMPOLECCOM aJCcOpOLMU PACTBOPEHHBIX BEIECTB aKTUBUPO-
BaHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOras3a, MojlydyeHue, coorpaHue, pacrno3Ha-
BaHME M M3Y4YEHUE CBOWCTB YIJIEKUCIIOTO ra3a, MPOBEJCHUE KAaUeCTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI U U3y4Y€HUE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJIEHUE C TPOAYKIUENH CUIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE IKCTIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelue HeMeTalIbl U X COSTMHEHUS.

MeTtasnibl 1 MX COeTUHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
uX nonoxxeuus B Ilepunoanyeckon cucreme xummyeckux emeHToB . 1. Menne-
JjeeBa U CTpoeHHst aToMOB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U MeTall-
JNYECKasl KPUCTAIINYECKAS] PEIIETKA. DIEKTPOXUMUYECKUNA Psii HANIPSOKEHUN Me-



TaioB. Pu3nyueckre U XMMUYECKUE CBOWCTBAa MeTaiioB. O0muMe crnocoObl momy-
yeHus: MeTasuioB. [loHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CruiaBsl (CTajdb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY Y IPOMBIIIJIEHHOCTH.

[[lenoynble MeTamibl: NoJNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB /. 1. MeHneneeBa, CTpOCHHE UX aTOMOB, HaXOXK/J€HUE B ipupoje. Ou-
3MYECKHE U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U TH-
POKCHJIBI HATPUS U Kanus. [[puMeHeHne meI0YHbIX METAIIOB U UX COCTMHEHUH.

[Ilenouyno3eMenbHbIE METAIIBI MArHUM M KaJdbLMK: NoJIo)KeHue B [lepuonu-
YECKOW cucTeMe xummueckux sneMeHToB J[. M. MenneneeBa, ctpoeHne ux aro-
MOB, HaxoXJeHue B mpupoje. Pusnyeckrue M XUMHUYECKUE CBOWCTBA MarHusi u
KaJblusl. BakHeuue coeluHeHus Kaublus (OKCH, TUIPOKCUM, coyin). Kéct-
KOCTh BOJIbI U CITIOCOOBI €€ YCTpaHEHUS.

AJOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. 1. MenaeneeBa, CTpOCHHE aTOMa, HaX0XACHUE B ipupoje. duznueckue U Xu-
MUYECKHE CBOMCTBa alfoMUHUS. AMGOTEpHbIE CBOMCTBA OKCHUJA M THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J€MEHTOB J1.
N. MeHnneneeBa, CTpPOEHHE aTOMa, HaXO0XKJICHUE B pupoje. PU3NUECKUE U XUMH-
YyecKre CBoMcTBa xkene3a. Okcuibl, ruapokcuabl u conu xkenesa (I1) u sxxenesa (111),
UX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHUE C 00pa3laMi METAJIJIOB U CILJIABOB, UX (PU3MUECKUMH CBOUCT-
BaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAINIOB (BO3MOXKHO MCIOJIb30BAHHUE BU-
JleoMaTepranoB), 0COOCHHOCTEN B3aUMOICUCTBUS OKCH/IA KaJblIUsI U HATPUSI C BO-
J0M (BO3MOYKHO MCIOJIb30BAHUE BUIEOMATEpPUAIOB), UCCIEAOBAaHUE CBOWCTB XKE-
CTKOHM BOJIbI, MPOIECCa TOPEHUS Kelie3a B KUCIOpoae (BO3MOXKHO MCIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUMNA HA HOHBIL:
MarHusi, Kaublus, altoMuHus, uHKa, xkene3za (II) u xenesa (II), mequ (1), Ha-
OJIF0JICHHE W OTMCAHKE TPOIECCOB OKPAIIMBAHUS IJIAMEHN UOHAMU HATPHS, KaJIUS
U Kaiblus (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEPHANIOB), UCCIeq0oBaHUE aM]o-
TEPHBIX CBOWMCTB THAPOKCHUAA ATIOMUHUS U THUAPOKCUIA IIUHKA, PEUICHUE HKCIe-
PUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxkHelme MeTallibl U KX COSIUHEHHUS.

XuMHA M OKPYKAIOLIAS cpeaa

BemiectBa 1 marepuainbl B IIOBCEIHEBHOM XKU3HU 4esioBeKa. be3ornacHoe uc-
MOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momMorns nmpu Xu-
MUYECKHX 0KOTaX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpyKarouleh cpenbl (MpefenbHas IomycThuMas
KOHLIeHTpalus BeuecTs, aanee — [IJIK). Poias XxumMun B perieHun 3K0JI0rMYeCKUX
npooJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mestcnpeomemnmnuie ceasu

Peanuzanust MeXnpeIMETHBIX CBSI3€U MPU U3YYEHUH XUMHUHU B 9 Kjacce ocy-
HIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W TMOHATHUH, SBIAIONIUXCSA CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB €CTECT-
BEHHO-HAYYHOTI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CUHTE3, KJIacCU(PUKALIMS, MEPUOJIUIYHOCTh, HAOIIO/IEHHE, DKCIIe-
PUMEHT, MOJICTUPOBAHKE, W3MEPECHHE, MOJCIb, SBICHUE, MApPHUKOBBIN 3(deKT,
TEXHOJIOTHS, MATEPUAIIBI.

®dusnka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TO-
bI, PAIMOAKTUBHOCTh, MOJICKYJIa, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MMOTYIPO-
BOJIHUKH, JUAJICKTPUKH, (HOTOIIEMEHT, BEILIECTBO, TEJIO, 00BbEM, arperartHoe co-
CTOSTHHE BEIECTBa, a3, PacTBOpP, PACTBOPUMOCTh, KpHUCTaUIMUECKas pEIIETKa,
CIUTIaBbI, PU3NYECKUE BEJIMUUHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCT-
BO, IJTAHETHI, 3BE€3/1b1, CONHILE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOABI, MOJIE3-
HBIE UCKOIIAEMBIE, TOIIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOECHHUS MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa3o-
BaHUSI JIOCTUTAIOTCSA B XO0JI€ OOy4YeHUsS XMMHUU B €IMHCTBE Y4eOHOW M BOCIHUTA-
TEJIbHON JIEATEIBHOCTH B COOTBETCTBHH C TPAJULMOHHBIMH POCCUMCKAMH COLIMO-
KyJIbTYPHBIMHU M TyXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBujIaMd U HOPMaMH TOBEJIEHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS,
CaMOpPa3BUTHUS U COLUATH3AINH 00YJarOIINXCS.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBO-
JICTBOBAaTbCS CUCTEMOM MMO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTAUMHd M PacCIIUpPEHUE
OIbITA JCSITENBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
Y HAy4YHOMY HACJIEJIMI0, IOHUMaHUs 3HAYEHUs XMMHUYECKON HAyKU B KU3HHU CO-
BPEMEHHOI'O O0IIECTBA, CIIOCOOHOCTH BIIAAETh TOCTOBEPHON MH(pOpManueH o me-
PEIOBBIX JTOCTHKEHUAX U OTKPBITUAX MUPOBOM M OTEUYECTBEHHOW XMMHH, 3aUHTE-
PECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHWCTBE MUpPA U OOLIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COIMAJIbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
HIEHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMO-
JIE3HOH, y4eOHOMCCIIEI0BATEIbCKOM, TBOPUECKOW U JAPYTUX BHJIAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOO0pa3HOM COBMECTHOM JIESITEIbHOCTH MPHU BBINOJTHEHUH y4eO-
HBIX, MO3HABATEIbHBIX 337]a4, BHINOJHEHUN XMUMHUYECKUX HKCIIEPUMEHTOB, CO3/1a-
HUU YYEOHBIX MPOEKTOB, CTPEMJIEHUS! K B3aWMMOIIOHMMAHUIO U B3aHMMOIIOMOIIH B
npoliecce 3Tol yueOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U
MOCTYIKH CBOMX TOBApHILEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YU&-
TOM OCO3HAHMSI OCIEACTBUI NOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MIO3HAHMSL:

MHUPOBO33PEHUYECKNE NPEICTABICHNS O BEIIECTBE M XWMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKW M COCTABJISIIOLIUE OC-
HOBY JIJIsl TOHUMAaHUS CYITHOCTH HayYHOW KapTHUHBI MUpA, MPEACTABICHHS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS NMPUPOJIBI, B3aUMOCBS34X YEJIOBEKA C MpHU-
POIIHOM Cpelio, O pOJIM XUMHUH B TO3HAHUU dTUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HAa MOJIYYEHUE HOBBIX 3HAHHUM MO
XUMUH, HEOOXOUMBIE 711 00BICHEHUST HaOJI01aeMbIX MPOLIECCOB U SIBJICHUM, MO-
3HABATENbHOU, THPOPMALIMOHHON U YUTATENIbCKOW KYJIbTYphI, B TOM YUCJIE HABBI-
KOB CaMOCTOSTENIbHON paboThl C yueOHbIMU TEKCTaMU, CIIPABOYHON JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpeC K OOYyUYEHHIO W MO3HAHUIO, J0003HATEIBHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K camM000pa30BaHUIO, TPOEKTHON M HCCIEA0BATEIBCKOM AEITeTbHOCTH,
K OCO3HAHHOMY BBIOOPY HampaBJIEHHOCTH M YPOBHS 00y4Y€HHUS B JaJIbHEUIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:



OCO3HAHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 310pO-
BbIO, YCTAHOBKM Ha 3JJ0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUNA U HEMPHU-
ATHE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aJIKOrojsl, HAPKOTUKOB, KypeHus), He0O-
XOJJMMOCTH COOIIOACHUS TPAaBMIJI 0€30MaCHOCTH MPU OOpAIICHUU C XUMUYECKUMHU
BEILIECTBAMHU B OBITY U pEaNIbHON KU3HH;

5) Tpya0BOIro BOCIIUTAHMSI:

WHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 Tpodeccuil 1 TpyJa pa3inyHOTO poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYJIOBOM AESATENBHOCTH, B TOM YUCJE HA OCHO-
BE MPUMEHCHHSI TPEIMETHBIX 3HAHUW M0 XUMHUHU, OCO3HAHHBIA BHIOOD WHIAWBHUIY-
IBHOW TPAEKTOPUU MPOAOJDKEHHUSI 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEpE-
COB U CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEU, YC-
NenHol npoecCuOHANbHON NESITEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) 7K0JIOrHYeCcKOro BOCIIMTaAHUS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPHUPOIE KaK UCTOUHUKY KU 3-
HU Ha 3emJle, OCHOBE €€ CyIECTBOBAaHMS, MOHMMAHHE LIEHHOCTH 3J0pPOBOTIO M
Oe3omacHoro odpasa JKU3HHM, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PHU3U-
YECKOMY U ICUXWYECKOMY 3/I0POBbIO, OCO3HAHHUE LIEHHOCTU COOJIIOJCHUS IPaBUIl
0€30I1acHOr0 MOBEACHUS IIPpHU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTYyallUsX, yTPo-
YKAIOILMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUH, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEOH, I TOBBIIICHUS
YPOBHSI 3KOJOTHYECKON KYJIbTYpbl, OCO3HAHUS TTIOOATBHOTIO XapakTepa 3KOJOTH-
YECKUX MpOoOJIeM U MyTel UX pelIeHus MOCPEACTBOM METOI0B XUMHH, SKOJIOTHY e-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOU, KOMMYHH-
KaTUBHOM M COLIMATIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe meTanpeaMeTHBIX pe3yabTaTOB BBIICSIOT 3HAYUMBIE TS hopMu-
pPOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIEC TOHATHUS (3aKOH, TEOPHs, IPUHIIMIL, THIIO-
Te3a, (hakT, CUCTEMa, IPOLIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX yUEOHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3
THX MPEAMETOB (POpMHUPOBATH MpPEJCTaBICHUE O LIEIOCTHON HAyyHOW KapTHUHE
MHUpa, U YHHUBEpPCAJbHbIE yueOHbIC NEWCTBHs (TMO3HaBaTEIbHbIC, KOMMYHHUKATHB-
HbIE€, PETYJIATUBHBIE), KOTOPbIE 00eCleuynBalOT (HOPMUPOBAHKE TOTOBHOCTH K ca-
MOCTOSITEJIbBHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHON A TENbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jijornueckue aeicTBUA:

YMEHHS UCHOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUIECHUS IPU OCBOCHHUH 3Ha-
HUMN: pacKpbIBaTh CMBICI XMMUYECKUX MOHATUN (BBIACIATh UX XapaKTepHBIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTUMHU MNOHATHIMH), UCIIOJIb30BAThH MOHS-
TUS U1 OOBSICHEHUS OTIACIBHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS M KPH-
TEepUM TSI KiIacCU(UKAIMU XMMHUYECKHX BEIIECTB U XMMHUYECKHUX PEaKIIHii, ycTa-
HaBJIMBAaTh MPUYMHHO-CJIEICTBEHHBIC CBSI3U MEXAYy O0BEKTaMU U3YYEeHHsI, CTPOUTD



JIOTHYECKHE pacCyKIACHHs (MHIYyKTHUBHBIC, NEAYKTUBHbBIC, TIO aHAJOTUH), JEeIaTh
BBIBOJIbI U 3aKJTIOYCHMUS;

yMEHUE MPUMEHSATHh B Mpoliecce MO3HAHUS MOHATHS (IpEeIMETHbIE U MeTa-
MpPEIMETHbIC), CUMBOJIMUYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yEeMble B XUMUH,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMu4ecKkas ¢hopMmyia U ypaBHEHUE XUMHU-
YECKOM peakuu — MpU PEelIeHUH Y4eOHO-TO3HABATENbHbIX 33a4, C Y4ETOM ITHX
MOJICJIbHBIX TPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MpPH-
3HAKH U3y4aeMbIX 00bEKTOB — XUMHUUECKHX BEIIECTB U XUMHUUECKHUX PEaKIUi, BbI-
SBIIATH OOIIME 3aKOHOMEPHOCTH, MPUINHHO-CIIEICTBEHHBIC CBA3H U MPOTUBOPEUMS
B U3y4aeMbIX MPOLIECCaxX U SBICHUSIX.

ba3oBble uccienoBareabckue AelCTBUS:

YMEHHE HCII0Ih30BaTh MOCTABICHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA T10-
3HaHUs, a TAK)KE B KaueCTBE OCHOBBI JJIs1 (POPMUPOBAHUS THIIOTE3bI 110 POBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CY>KJICHUIA;

npuoOpeTeHne ONbITa MO MIAHUPOBAHUIO, OPraHU3AlMK U MPOBEACHUIO yue-
HUYECKHX 3KCIIEPUMEHTOB, YMEHHUE HaOJI0/IaTh 3a XOJOM IpoIlecca, caMOCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 Pe3yJsbTaT, (POpPMYyIUpOBaTH 0OOOIIEHHS U BBIBOIBI
10 pe3yjbTaTaM MPOBEAEHHOIO OIBITA, UCCIEN0BAHUS, COCTABIATh OTYET O MPO-
JeJaHHOM pabore.

Pa6ora ¢ undpopmaumeii:

yYMEHHE BBIOMpATh, aHATM3UPOBATh M MHTEPIPETUPOBATh MH(POpPMALINIO pa3-
JMYHBIX BUJIOB U ()OPM TMPEACTABICHHUS, MOTYIaeMyI0 U3 pa3HbIX HCTOYHUKOB (Ha-
YUHO-TIONYJISIpHAs TUTEpAaTypa XUMHUECKOTO COJEPKaHusl, CIIPAaBOYHbBIE TTOCOOUS,
pecypcsl HTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO W HEJOCTOBEP-
HYI0 UH(OpMAIHIO;

YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3aIllpoChl MPU TMOUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBINOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacTi MCHOJB30BaHUSI MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OB-
JaJieHue KyJIbTypOil aKTUBHOTO MCIOJB30BaHUS PA3JIUYHBIX TMOMCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMY TIpeacTaBiIeHNs] HHPOpMAIUU U
WJUTIOCTPUPOBATH PEIIaeMble 33J1a4l HECIIOKHBIMH CXEMaMHU, JUarpaMMamH, JIpy-
rumMu popMamMu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBAThH B MpOIlecce YIeOHOW M MCCIen0Ba-
TENBCKOW NEATEIHPHOCTH WH(OPMAIINIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO
XO3SIIICTBa M TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOTHON CPEIbI.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0OJI€ uajiora u (Ujin) JUCKYCCUH) IO CYIIECT-
By 00CyXJaeMoil TeMbl, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBI-
MOJTHEHUS MPEIOKEHHOM 3a/1a4u;

YMEHHsI TPEACTABIATh MOJYYCHHbIE Pe3ylbTaThl MO3HABATEIBbHON NeATeb-
HOCTU B YCTHBIX M NMHUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMIO PE3yJIbTaTOB BbI-



MOJTHEHUSI XUMUYECKOTO 3KCIEepUMEHTa (J1abopaTopHOro OIMbITa, JIabopaTOpHOU
paboThI [0 UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHsI Y4EOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAaMHU B COBMECTHOM IO3HAa-
BaTEJIbHOM M HCCIENOBATEIBCKOW ACATENBHOCTH IPU PEIICHUM BO3HUKAIOIIMX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULMH (00CYX-
JeHUsi, OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUSA COBMECTHBIX A€ii-
CTBHI, ONpeAesieHue KPUTEPHUEB IO OIIEHKE KauyecTBa BBINOJIHEHHON paboThl U
JpyTHe).

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIBHO ONPEAENATh LEIU AEATEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHUsl yUeOHbIX U
ITO3HABATEIIBHBIX 33]1a4, CAMOCTOSATEIIBHO COCTABIIATh WIM KOPPEKTUPOBATH MPEJ-
JIO’KEHHBIN aJTOPUTM JACUCTBUI IPU BBIOJHEHUH 3aJaHUI C YYETOM IOIYYEHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U PEAKLMSIX, OLCHUBATh CO-
OTBETCTBUE IOJYYEHHOI'O PE3YJIbTATA 3asBJICHHOM LIEJIM, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIAracMbI€ B yCIIOBUU 3a/1aHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeIMeTHBIX pe3yabTaTOB 10 OCBOCHUIO 0053aTEIBHOTO COAepikKa-
HUS, YCTAHOBJIEHHOTO JaHHOUW (enepanbHON pabodeil mporpamMmoi, BBIACIHSIOT:
OCBOCHHBIE 00YYaIOIIUMHKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, CIie-
nupuyeckre AJid NpeaIMeTHON 00JacTh «XUMHUs», BUABI JEATEIbHOCTH IO MOJY-
YEHUIO0 HOBOTO 3HAHHUS, €r0 MHTEPIpPETALMH, IPEoOPa30BaHUI0 U IPUMEHEHUIO B
pPa3UYHBIX YYEOHBIX M HOBBIX CUTYaLIHSIX.

K xoH1y oOyuenus B 8 kiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHHIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI AaTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBast A0Js1 XUMUYECKOTO 3JIEMEHTA B COSAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKasl peaKiysl, KilacCu(PUKaIMs peakiuil: peakiuu co-
CAMHEHUS], PEAaKIMK PA3JIOKEeHUsI, pEaKlUK 3aMeIleHUs], peakuuu oOMeHa,
9K30- U DHAOTEPMHUYECKUE DPEAKIUHU, TEIUIOBOM 3P EKT peakiuu, siapo
aToMa, AJIEKTPOHHBIN €O aTroMa, aToOMHas opOuTalb, paAnyCc aToMa, Xu-
MHYECKasl CBS3b, MOJSPHAs U HEMNOJSIPHAs KOBAJIECHTHAs CBSA3b, MOHHAs
CBs13b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBast A0JIs1 BeulecTBa (IPOLEHT-
Hasl KOHLIEHTpal|sl) B pacTBOPE;

e WJUIKOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHA WU MPHU-
MEHATH 3TU NOHATHUS IPHU ONIMCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJB30BaTh XMMHUYECKYIO CHMBOJHKY JAJsi COCTaBlieHUS (HOpMyn Be-
LIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;



OTIPENETATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENICHb OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCIWHEHUAX, MPUHAIICHK-
HOCTh BEUIECTB K ONpeeIEHHOMY KJIacCy COSIMHEHHM 10 (popMyIiaM, BUJ
XUMHUYECKOM CBsI3U (KOBAJCHTHAs U MOHHAS) B HEOPTaHUYECKUX COCIUHE-
HUSX;

packpsiBaTh cMbIch I[lepuoanueckoro 3akona J[. 1. MenaeneeBa: nemMoH-
CTPUPOBaTh NOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHYE-
CKHMX JJIEMEHTOB OT HX NOJIOKeHus B [leproanueckoil cucreme, 3aKOHOB
COXpaHEHUs MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTapo;

OMUCHIBATh M XapakTepu3oBaTh TabanuyHyo Gopmy Ilepronuueckoil cuc-
TEMbl XMMUYECKUX AJIEMEHTOB: Pa3jNyYaTh MOHATHS «TJ1aBHAs MOArpynna
(A-rpynma)» u «modouynasst noarpynna (b-rpymnma)», mansle U OOJbIINE
NEPUObI, COOTHOCUTh 0003HAUEHUsI, KOTOpble UMEIOTCs B Tabnuue «lle-
puoaHMUecKas cucTeMa XUuMu4eckux 3aeMeHToB . 1. MenneneeBa» ¢ 4u-
CJIIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XUMHYECKUX 3JIEMEHTOB
(cocTaB u 3apsj Aapa, 00IIee YUCIIO IEKTPOHOB U PacHpeIesIeHue UX 110
AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUUYECKUE 3JIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEAKLUU (110 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKLUU BE-
IIECTB, M0 TEIJI0BOMY P DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MPOTHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpPAILIECHUNA B pas-
JUYHBIX YCIOBUSX;

BBIYMCIIATH OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO M MOJIIPHYK) Macchl Be-
IIECTB, MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa Mo (GopMysie COeIquHe-
HUS, MacCOBYIO JOJIF0 BELIECTBA B PacTBOPE, MPOBOJIUTH PACYETHI IO
YPaBHEHUIO XUMUYECKOMN peaKLny;

INPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IIEHHE, CHCTeMaTH3aIlIo, KiacCH(pHUKAIUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YyYEHHs] CBOMCTB
BEILECTB U XUMHUYECKUX PEaAKIUi, ECTECTBEHHO-HAYYHbIE METOJIbI MTO3Ha-
HUS — HaAONIOZICHUE, U3MEPEHUE, MOJIETMPOBAHUE, SKCIEPUMEHT (peasib-
HBIM ¥ MBICJICHHBIN);

CJIeIOBaTh IMpaBUJaM MOJIb30BAaHUSI XMMHUYECKOW MOCYy/IoN u jabopaTop-
HBbIM 000pPYJIOBaHUEM, a TAKXKE MPaBUIIaM OOpaIlleHus C BEIIECTBAMU B CO-
OTBETCTBUU C HMHCTPYKLUMSIMH MO BBIIOJHEHHUIO JaOOPAaTOPHBIX XUMHUUE-
CKUX OIIBITOB IO TMOJIyYE€HUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (BO-
JI0poJa U KUCJIOPO/ia), IPUTOTOBIEHUIO pacTBOPOB C ONpEAEIEHHON Mac-
COBOM J0JIEW PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IPOBOJAUTH XH-



MUYECKHE 3KCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB ILIEJIOYEH U KHU-
CJIOT C TIOMOIIBIO UHJIUKATOPOB (JIakmyc, (peHondTaaent, METHIOPAHK U

JpyTHe).

K xonIy oOydenus B 9 kiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX IMOHATHI: XUMUYECKHUHN 3Jie-
MEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, BAJEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIIEHUS,
XUMHYECKash peaklvs, XUMHUYECKas CBS3b, TEIUIOBOM 3PQeKT peaxiu,
MOJIb, MOJISIPHBII 00BEM, PacTBOp, DJCKTPOIMUTHI, HEANEKTPOIUTHI, dJIEK-
TPOJUTUYECKAs AUCCOLMALMS, PEaKIUd MOHHOTO OOMeEHa, KaTajlu3aTop,
XUMHUYECKOE PABHOBECHE, OOpaTUMbIE U HEOOPATUMbIE PEAKLIUU, OKUCIIH-
TEJIbHO-BOCCTAHOBUTEILHBIE PEAKIUU, OKHUCIUTENIb, BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHHE, aJNIOTPONHsI, aM(POTEPHOCTh, XUMUYECKAs
CBs3b (KOBaJICHTHAsl, MOHHAs, METaJUIMUecKasi), KpUCTAIUINYECKas peméT-
Ka, KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PEaKLUH, Mpe-
nenbHO JomycrumMast koHneHTpanus [1JIK BemecTsa;

WJUTEOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHSITHUU U MpH-
MEHSTh 3TU NOHATHUS IPU OMKMCAHUY BELIECTB U UX MPEBPAILLICHUII;
UCIOJIb30BaTh XMUMHMUYECKYI0 CHMBOJIMKY JUIsl cOCTaBiieHUs (opMyll Be-
IIECTB U YPAaBHEHUN XUMUYECKUX PEAKLINN;

ONpPEENATh BaJIEHTHOCTh U CTETIEHb OKUCICHHS] XUMHUUECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OIpesae-
JEHHOMY KJIACCy CO€IMHEHMI 1o (opMysaM, BUJ XUMHUYECKOU CBA3U (KO-
BaJICHTHAsl, MOHHAs, METAJUIMYECKasi)) B HEOPTaHUYECKUX COEIUHEHUSX,
3aps] UOHA M0 XMMUYECKO# (hopmyIie, XapakTep Cpeibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COEIMHEHMM, THI KPUCTAJUIMYECKOW PEIIETKH KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cMbIci llepuoanueckoro 3akona Jl. . MenneneeBa u 1eMOH-
CTPUPOBATh €T0 MOHMMAaHUE: OMUCHIBATh M XapaKTEPHU30BATh TAOIMYHYIO
dopmy Ilepuonnyeckoil CHUCTEMBbl XMMHUYECKHUX DJIEMEHTOB: pa3inyaTh
MOHATHUS «TJIaBHAsi moarpymnmna (A-rpymnma)» u «mnodounas noarpynna (b-
TpyIITa)», Majble U OOJIbIINE TIEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTO-
pble UMEIOTCSL B MIEPUOJUYECKON TaOIUIE, C YUCIOBBIMU XapaKTEPHUCTH-
KaMH CTPOEHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsall fA1pa,
o0l1Iee YUCIIO0 AIEKTPOHOB U paclpe/ieIeHUEe UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB U
UX COEAMHEHUH B IIPEAEIIaX MAJIBIX IEPUOIOB U TJIABHBIX MOJATPYIIN C y4ué-
TOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PEAKLUU (110 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKLUU BE-
IECTB, MO TEIJIOBOMY 3P (PEKTy, IO U3MEHEHHUIO CTETIEHEH OKUCICHHS XH-
MUYECKHUX IJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIME WU CIEIUPUICCKHE XHUMHUYECCKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BELIECTB, MTOATBEPHKIAasi OMUCAHUE TTPUMeE-
paMH MOJEKYISPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XWMHUYE-
CKHUX PEAKIIUU;

COCTaBJISATh YPAaBHEHUS JJICKTPOJIUTHUUECKON NUCCOLMAIMU KHUCIIOT, IIEN0-
4yel W cosiel, TIOJIHBIC U COKpaIIEHHBIC YpaBHEHHUS peaKIuii HOHHOTO 00-
MEHA, YPABHEHHUSI PEAKIUH, MMOJTBEPKIAIOIINX CYIIECTBOBAHUE I€HETHYE-
CKOU CBSI3M MEXAY BEIIECTBAMH PA3IUYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIMil MO-
CPEICTBOM COCTABJIEHUS AJIEKTPOHHOTO OajlaHCca 3TUX peaKlni;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BO3-
MOHOCTH MPOTEKaHUSI XUMUYECKUX MPEBPAICHUN B Pa3IMYHBIX YCIOBU-
AX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyJsie COeInHE-
HUS, MAacCOBYIO JIOJIO BEILECTBA B PAacTBOpPE, MPOBOAHUTH PACUETHI MO
YPaBHEHUIO XUMHUYECKOUN pEeaKInH;

COOJII0/IaTh TpaBWJIa TOJIb30BAHUS XUMHUYECKOU TOCYJ0M U J1aboparop-
HBIM 00OpYyZOBaHHEM, a TaKKe MpaBuiia 0OpaIeHusl C BEIIECTBAMU B CO-
OTBETCTBUU C MHCTPYKIUSMH TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYE-
CKHMX OINBITOB IO MOJYYECHUI0 U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aM-
MHUaKa 1 yIrJIEKHCIIOro ra3a);

MPOBOAUThL PEAKIIUM, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pas3iiny-
HBIX BEILECTB: PACIO3HABATH OMBITHBIM MMYTEM XJIOPUA-, OPOMHUI-, UOTU-,
KapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI M1 MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOAHBIX pac-
TBOpax HEOPraHMYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON AEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHCHHE, 00O0OIICHHME, CUCTEMATH3aIlNIO, BBISBICHUC IPH-
YUHHO-CJIEJCTBEHHBIX CBSI3€M — JIJISl U3YUEHHs] CBOMCTB BEUIECTB U XUMHU-
YECKHUX PEaKIHii, €CTeCTBEHHO-HAYYHbIC METOJbI MO3HAHUS — HAOJI0jIe-
HUE€, U3MEPEHUE, MOJCIUPOBAHUE, IKCICPUMEHT (pEajbHbIi U MBbICICH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas o0J1acTb ec-

1.1 TECTBO3HAHUS U IIPAKTUYECCKOU 5 2 Bubmmoreka HHOK

’ p https://m.edsoo.ru/7f41837c

NEeATEILHOCTH YeI0BeKa

10 BertectBa 1 xuuMmudeckue 15 1 bubnunoreka LIOK

’ peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
1 Boznyx. Kucnopon. [Tonsitue 6 bubnunoreka LIOK

) 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsitue o kucnorax 3 1 bubmuoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837c¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka IIOK

) OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuorexa [{OK

) HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

32

[Iepuonnueckuii 3akoH u Ile-
puoaMYecKasl CuCTeMa XuMuye-
ckux snemeHToB /1. 1. Menne-
neeBa. CTpoeHue aToMa

Xumnueckas cBa3b. OKuCIn-
TEJIbHO-BOCCTAHOBUTEIBHEIE

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c




peaKiuu

Uroro no pazgeny 15 buGnuorexa [JOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 Bubmaorexa ITOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




9 KUIIACC

KoandyecTBO 4YacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypceb
Pa3znea 1. BemecTBo M XUMHYeCKHEe peaKkul
L1 [ToBTOpeHue u yriaydieHne 3HaHUH OCHOB- 5 1 bubmmoreka [JOK
) HBIX pa3/ieoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
) peakui https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAs JUCCOIMAIUSA. XUMH- bu6nmoreka LIOK
1.3 8 1 1
YECKHUE pEaKLMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3gen 2. HeMeTaJJILI M BX CO€IHHEHUSA
1 OO01mas XxapakTepuCTHKa XUMUYECKHX dJIe- 4 1 bubmmoreka [JOK
) MeHTOB VIIA-rpynmnsl. ["anorensr https://m.edsoo.ru/7f41a636
OO0mas xapaKTepUCTHUKA ec JJIe-
2.2 Mell{lioslla );%)Air P;IH:IH Iéexihlin:é o 6 bubmorexa LOK
' PYIHBL. 2P https://m.edsoo.ru/7f41a636
COEIHEHUS
OO6mras xapakTepucTuKa ec a71e-
23 wenros VA-rpym. Asor, doccop i mx . i BuGmorera LIOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COeIHEHUS
OO6m1as xapakTepucTuKa ec a71e-
24 Mell{lioslla )I(VIjAf: P;IH:IH Ig’r)J(IiM(I)/I III/I IIEHZMIJ:I/HZ u 8 1 2 Bubmoreka HOK
' PYITHBL. FTICPOA M Kp https://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
Hroro no pazneny 25
Pa3znen 3. MeTajibl H HX COeAMHEHUA
. bubnunorexa LIOK
3.1 Obue CBOMCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiiime MeTaibl 1 X COeIUHEHUS 16 1 2 bubmorexa IJOK

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




Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemiecTBa u MmaTepuaisl B KU3HU YEJIOBEKA 3 Bubmorexa HOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PeszepBHoe Bpemst 3 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
wn Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTl/I‘leCKl/Ie o0pa3zoBaTebHbIE
padoThI padoThI pecypesr
1 [Ipenmer xumuu. Ponp XuMHUM B KU3HU YEJIOBEKA. 1 bubnunoreka LIOK
Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 buGnuorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «I[IpaBuia paboTsl B J1ab0-
3 papTopHH u npniré)Mm 06pameHI/Isr[) c JIa6OII))aTOpHI)IM 000- 1 Bubmiorexa HOK
https://m.edsoo.ru/ff0d23dc
PYZIOBaHHEM)
4 YucTteie BemecTBa u cMecH. CIocoObI pa3ieieHus 1 bubnuorexa [IOK
cMmecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 bubnuoreka [IOK
IIpUMepe OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nunorexa LIOK
6 ATOMBI H MOMIEKYIIH 1 https://m.edsoo.ru/ff0d2a6c¢
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYE- 1 bubnmnorexa [JOK
CKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U C0XKHBIE BEIIECTBA 1 Bubmorexa LIOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa LOK
YIUIpHO® ¥ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. X UMHYECKAs
10 ¢dbopMmyina. BaneHTHOCTh aTOMOB XUMUYECKUX 1 bubmorexa TIOK
https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OtHocutenbHas aroMHas Mmacca. OTHOCUTEIbHASI MO- 1 but6mmoreka [IOK
JIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOT0 JIEMEHTa B COSUHEHUH 1 but6mmorekxa [IOK




https://m.edsoo.ru/ff0d350c

bu6nmoreka [IOK
13 KomnuectBo BemecrBa. Moisb. Mousipaast Mmacca https-//m.edsoo.ru/f0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMUUYECKast bubmuorexa [{OK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKAaHUA XUMHUYECKUX peaK- bubnmnoreka HOK
105178 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XMMUUYECKHE bubmmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/ff0d3b88
17 Brruucienus konmdecTBa, MacChl BEIIECTBA M0 ypaB- bubnnorexa [JOK
HEHUSIM XUMHYECKUX PeaKIuid https://m.edsoo.ru/ff0d5708
13 Krnaccudukanus XuMrU4ecKUX peakiuii (CoOeTuHeHs, bubmmoreka [JOK
pasNoKeHus, 3aMeIeHNs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBII-3HIIUKIIONEIUCT. bubnnorexa [JOK
O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u xu- bubnnorexa [JOK
MUYECKUE pEaAKLIUI) https://m.edsoo.ru/ff0d4290
i .B — -
p | e o Ry B 10K
‘ Ayxa. poA P hitps://m.edsoo.ru/ff0d448¢
ctoe BemecTBo. O30H
2 duznyeckue U XUMHYECKHUE CBOICTBa Kucopoaa (pe- bubmuoreka [IOK
aKIMK OKHUCIIeHUs], ropenue). [lonstue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Crioco0bl TToTy4eHHsT KUCIIOpoia B JIA00OpaTOPUH U bubnmnorexa [JOK
IIPOMBILIEHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
| Bl e ook pon e B LOK
TepM P : AOTep https://m.edsoo.ru/ff0d4790
CKHX peaKLusx
75 TorunuBo (HedTh, yroiabs U MeTaH). 3arps3HeHHe BO3- bu6muoreka [IOK
JyXa, COCOOBI €T0 MPEI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o teme «llonyuenue u bu6muoreka [JOK
26 z
coOupaHue KUCIOPOAa, U3yUeHHE ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 Boaopos — s5eMeHT U MPOCTOE BELIECTBO. bubmuoreka [JOK




Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0

73 ®uU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOJA. bubnmnoreka HOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCIIOTAX U COMSAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHs BOAOPO/Ia B TaOOpaTOpUn buGnuorexa [JOK
v HOpo patop hitps://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o teme «llonyyenue u bubmmoreka [JOK
coOupaHue BOAOPOJA, U3YICHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. .. bubnunoreka LIOK
32 Monsipabiii 00BEM ra3oB. 3akoH ABOrajapo https://m.edsoo.ru/f0d542e
33 Brruncnenus 06b€Ma, KOIMUecTBa BEIIECTBA ra3a Mo bubmmoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 006EMOB Ta30B MO yPAaBHEHUIO PEAKITUU bubnnoreka [JOK
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIIIEHUI Ta30B https://m.edsoo.ru/ff0d5708
35 dusnyueckre 1 XMMUYECKHE CBOMCTBA BOJIbI bubmnorexa [JOK
A https://m.edsoo.ru/ff0d587a
. bu6mmoteka IIOK
36 CoctaB ocHoBanwii. [TonsTre 06 nHAMKAaTOpaX hittps-//m.edsoo.ru/f0d59e2
Bona xax pactBoputesns. HacwleHHbIE M HEHACHI-
37 eiHHe F;CTBO 1:;1 Maccosas Hi)nﬁ BEILIECTBA B pac- bubmmorera LTOK
H PacTBOpHL. A H P https://m.edsoo.ru/ff0d5b40
TBOpE
[TpakTuueckast pabota Ne 5 o reme «lIpuroroBnenue
38 pZE:TBOpOB c ongenenéHHoﬁ MacCcoBOM Jfoneﬁ pacTtBo- bubmorexa LOK
.. https://m.edsoo.ru/ff0dSeba
PEHHOTO BEILLIECTBA»
39 KonrtponsHas padora Ne2 o teme «Kucnopo. bubmmnoreka HOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
AHanu3 KOHTPOJIbHOM paboThl. OKCHIBI: COCTAB, Kilac- bubmuorexa [JOK
40
cuduKalys, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMMHUYECKHUE CBOMCTBA KUCIOTHBIX, OC- bubnuoteka [JOK
41
HOBHBIX 1 aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusl: cOCTaB, Kilaccu(UKalMsl, HOMEHKJIAaTypa bubmuoreka [JOK




https://m.edsoo.ru/ff0d67ca

43 ITonmyuenne u XUMHUYECKHE CBOMCTBA OCHOBAHUM Bubmmoreka HOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, HOMCHKIaTypa Bubmiorexa LIOK
: > ’ yp https://m.edsoo.ru/ff0dfee2
45 Ilonyyenue u XuMHUIeCcKUe CBOMCTBA KUCIIOT Bubmmoreka HOK
ya https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI TIOTy4YeHUS, bubnmnoreka HOK
46 o
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaktrueckas padora Ne 6. Pemenne sxcnepuMen-
47 TaIJ)II)HI)IX 3a11aq1;10 teMe «OCHOBHBIE KJIaCCI)IpHGO ra- Bubmnorexa HOK
. p https://m.edsoo.ru/00ad9b7c
HUYECKHUX COEIMHEHUI
I'eneTnueckas cBsI3b MEXKy KjlaccaMu HEOpraHuve- bubnunoreka LIOK
48 o
CKHX COCIMHCHUU https://m.edsoo.ru/00ad9a50
. bubnunoreka LIOK
49 O000111eHIE U CUCTEMATH3ALU 3HAHUI
m 1t https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChI bubmmoreka [JOK
HEOPTraHUYECKUX COeqMHEHUN" https://m.edsoo.ru/00ad9ela
AHann3 KOHTPOIBHON padoTel. IlepBhie HOMMBITKI
51 KJIaCCI/I(I)I/IKaE:/II/I XI/IMI/I‘I;GCKI/IX BHGI\}I)GHTOB ITonste o Bubmoreka HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
52 [Tepuonnueckuii 3akoH u [leprnoanueckas cucrema bubmmoteka IIOK
xuMudeckux 3memMeHToB /1. . Menaeneena https://m.edsoo.ru/00ada52c
53 Ilepuonasl, TPYIIIBL, TOATPYIIHEI Bubnnorexa LIOK
P » TPYILIEL, py https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
54 Crpoenue atoMoB. CocTaB aTOMHEIX siep. M30Tonsl
p Aep https://m.edsoo.ru/00ada342
55 CtpoeHue 3NeKTPOHHBIX 000JI0YE€K aTOMOB JIEMEHTOB bubnuoteka [JOK
[Tepuonuueckoit cucremsl /. . Menneneena https://m.edsoo.ru/00ada6bc
XapakTeprucTrKa XMMHUYECKOr'0 dJIEMEHTA 110 €0 I10-
P p . bubnuotexa [JOK
56 noxxenuto B [lepuonnueckoii cucreme /1. . Menne-

JIeeBa

https://m.edsoo.ru/00ada824




3HaucHUE HepI/IOI[I/I‘ICCKOFO 3aKOHa IJIA Pa3BUTHA

bu6nmmoreka [IOK

57 Hayku U nipaktuku. /. 1. MenneneeB — y4€Hbll, 1ie- 1 hitps:/m.edsoo.ru/00adad6e
JIaror ¥ rpakJ1aHuH
DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX bubnmnoreka HOK
58 1
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
59 Monmas Xumureckas CBAsb 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMH4YeCKas CBS3b 1 buGnuorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOJIsIpHAsA XMMUYECKas CBS3b 1 bubmorexa LLOK
https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 Crenenb oknceHuA 1 https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 Bubmzorexa HOK
https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKHCIIUTENIN U BOCCTAaHOBUTEIN 1 hitps://m.eds0o.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. 1 bubmuoreka [IOK
XHUMHUYECKas CBI3b» https://m.edsoo.ru/00adb486
66 AHanu3 KOHTpoJbHOH paboTsl. O600IIEeHHE U cUCTe- 1 bu6mmoteka [IOK
MaTHu3anys 3HaHuH https://m.edsoo.ru/00adb33c
. bu6mmoteka IIOK
67 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 hitps://m.cdsoo.ra/00ad9ch?
. bu6nmorexa LIOK
68 O06o001IeHre B cucTeMaTH3anys 3SHaHUH 1 hitps://m.cdsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka
/i yp Beero KogITpo.m)m,Ie l'[pﬁaKanecmle oBpazoBaTeIbHEIe
padoTbI padoTbI pecypeb
1 [lepunonnueckuii 3akoH. [leprnonnueckas cucrema 1 bubnmoreka [JOK
xumMuueckux asemenToB J[. . Meneneera https://m.edsoo.ru/00adb59e
’ 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XUMUYE- 1 bubnunoreka [HOK
CKHUX 3JIEMEHTOB NEPBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HeopraHu4e- 1 bubnuorexa [JOK
CKHMX BCIIICCTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKOM CBA3U U TUIIBI KPUCTAJIIHYE- 1 bubnuorexa [JOK
CKHUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponpsHas padora Nel mo reme «IloBTopenue
5 U yriyOJieHue 3HaHUI OCHOBHBIX pa3/IesioB Kypca 1 1
8 kacca»
6 AHanu3 KOHTpOJIbHOM paboTtsl. Knaccudukanus 1 bubnmnoreka [JOK
XAMHUYECKHUX PEaKLUU 110 Pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 ITonsATHE O CKOPOCTH XUMHUUYECKOU peakiuu. I1o- 1 bubnnoreka [JOK
HATHE O TOMOI'€HHBIX U F'€TEPOrE€HHBIX peaKIuaX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XMMUYECKOM paBHOBECHHU. DaKTOPHI
8 BIIUSIOIINE HA CKOPOCTh )I()HMHHCCKOﬁ eaKuHII)/I I/; 1 bubmorexa [TOK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PABHOBECHS
9 OKHUCINTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIUI 1 Bubmiorexa ITOK
p https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnnorexka [JOK
10 1
CwibHBIE U CTa0bIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HNonHrle ypaBHEHUS peakIUi 1 bubmorexa [IOK
P P https://m.eds00.ru/00add448
12 XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUI B 1 bubnuotexa [JOK

CBETE MPEACTABICHUHN 00 JIEKTPOTUTHIECKOM

https://m.edsoo.ru/00add5d8




Jucconanun

XUMHUYECKUE CBOWCTBA COJIEN B CBETE MIPEACTAB- bubnunoreka [HOK
13 . .
JIEHUH 00 AJEKTPOJIUTUUECKON AUCCOIMAITIHI https://m.edsoo.ru/00add8b2
14 [TonsTue o ruaponM3e coen bubmiorexa LIOK
AP https://m_edsoo.ru/00add9d4
. bubmuorexa [JOK
15 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.rw/00addd 12
[TpakTuueckas pabota Ne 1. «Pemenue sxcrnepu- bubmmoreka [JOK
16
MEHTAJIBbHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponpHas padora Ne2 o teme «IeKTpOIu-
17 anecr;aﬂ ,Z[I/ICCIZ)I_II/IaI_[I/I}I XUMHUECKue ealfupm B bubmnorexa [IOK
’ p https://m.edsoo.ru/00addec(
pacTBopax»
AHann3 KOHTPOJILHOM paboTel. O0IIas XapakTe-
18 HCTHKA l"aJ'IOII)“eHOB XEMH‘ICCKI/IC (I:I;oﬁcnl:a Ha bubmorexa [TOK
p ) https://m.edsoo.ru/00addfe2
npuMepe XJopa
19 Xnoposogoposa. CossiHas KUCII0Ta, XMMUUYECKHE bubnuoreka [IOK
CBOMCTBA, NTOJIy4YEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktuyeckas padora Ne 2 o teme «Ilonyuenue bubnuoreka [IOK
COJIIHOW KHMCJIOTBI, U3y4EHHE €€ CBOMCTB) https://m.edsoo.ru/00ade348
71 Brluncnenus no ypaBHEHHUSIM XUMHUYECKUX peak- bubnnoreka [JOK
AN, €CJTH OJTUH U3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade4 88
bu6mmoreka [IOK
22 OO0m1as xapakTepucTiKa 31eMeHToB VIA-rpymnmnsl https=//m.edsoo.ru/00ade64a
AnnorponHbie MoauuKauu cepbl. HaxoxaeHue
23 cepbl Hpeé coeL[HHgHg)ﬁ BrI[l u oz[i XI/IMI/Iqei[KHe bubmorexa [TOK
pu PHPOJE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPHI
CepoBoaopoji, cTpoeHue, (U3NUECKUe U XUMUYe- bubnuorexa [JOK
24 o
CKHE CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxkcuapl cepbl. CepHast KUCIIOTa, GU3HIECKUE U bubnmoreka [JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
26 XHUMHUUYECKUE PEAKIUH, JIEIKALUE B OCHOBE IPO- bubnnorexka [JOK

MBIIJIEHHOT'O CII0C00a MOJIyYeHUs CEPHOM KH-

https://m.edsoo.ru/00adec8a




CJIOTBI. XMMHUUYECKOE 3arpA3HEHUE OKPYXKAIOLIEH
Cpezbl COEIMHEHUSIMH CEPBI

Brrancnenune maccoBoit J0JIKM BbIXO/Jla ITPOJAYKTa

bubmuorexa [JOK

27
peaxkuuu https://m.edsoo.ru/00adec8a
OO0mast XxapaKTepUCTHKA 3JIEMEHTOB VA-Tpymibl.
28 A3(])J; ac}; OCTpaHeHI/Ie B IIPUPOJE (bl/ISI/I‘P;}e,CKI/IC Bubmorexa HOK
» Pactipoctp . PHpOZE, https://m.edsoo.ru/00adeeab
U XUMUYECKHE CBONCTBA
29 AMMHaK, ero GuU3n4YecKue 1 XUMUYECKHE CBOM- bubnuoreka [IOK
CTBA, IOJYYECHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTuueckas pabota Ne 3 mo reme «llonydyenue bubnnoreka [JOK
aMMHaKa, U3y4ECHHE €r0 CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3oTHAas KUCOTA, €€ (hU3NUecKre U XUMUYECKUE bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIC aMMOHUS B
3 KauyeCcTBE MUHEPAIbHBIX y100pEHUI. bubnuorexa [JOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOIIEH Cpebl https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
Dochop. Oxenn pocdopa (V) u pochopHas ku-
33 CJ‘IOT(E (Ii)mznqecﬂm(fe H(bxpllepfqe)cxn(g ciﬁima no- bubmiorexa LIOK
i > https://m.edsoo.ru/00adf68a
JTy4YeHHe
Hcnons3zoBanue pocdaToB B KaYECTBE MUHE-
34 AITBHBIX Y1100 e(}lznﬁ(bf%ar SI3HECHUE TTPUPOTHON bubmnorexa [IOK
p yAoop ) p pHpOA https://m.edsoo.ru/00adfc20
cpensl hochatamu
VYrnepon, pacnpocTpaHeHue B mpupojie, pusnde- bubnmnorexa [JOK
35 .
CKHE U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcuapl yraepoaa, ux (puanyeckue u Xumuye-
U6l YIIICpOJa, UX Bubmiorexa [TOK
36 CKHe€ CBOICTBa. DKOJIOTHYECKUE MPOOIEMBI, CBSI-
https://m.edsoo.ru/00adfebe
3aHHBIE ¢ OKcuaoM yraepoaa (IV)
37 VYrosbHast KUCHOTA U €€ CONun bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
33 [TpaxTuueckas padota Ne 4 o reme "llonydyenue bubnuorexa [IOK

YTJICKUCIIOTO Ira3a. KauecTBennas pCaKiusd Ha

https://m.edsoo.ru/00ae027¢e




KapOoHaT-noH"
HepBOHa‘IaJIBHBIe IMOHATHS 00 OpraHu4YCCKUX

bu6mmoreka [IOK

39
BELLECTBAX KaK O COEAUHEHUSAX Yriepoaa https://m.edsoo.ru/00ae054¢e
40 Kpemnunii u ero coequueHus Bubmioreka LIOK
P https://m.edsoo.ru/00ae080a
IIpaxTuueckas padora Ne 5. Pemenune s3xcrepu-
41 MSHTaJ‘IBHBIX 3arz)[aq o teme «Baxuelnine HEMC- Bubmorexa HOK
https://m.edsoo.ru/00ae0bf2
TaJUJIbl U UX COEIUHEHUI
40 KonTtponbsnast padora Ne3 o reme «Baxneimme bubnuorexa [IOK
HEMETAJJIBI U UX COCIUHCHUS https://m.edsoo.ru/00ae0e18
AHanu3 KOHTPOJIbHOM paboTel. O0IIas xapakre-
WCTUKA XUMUYECKHUX DJIEMEHTOB — METAJIJIOB.
b bu6mmoreka [IOK
43 Metainueckas CBsI3b U METAJJIMYECKask KpU-
. o https://m.edsoo.ru/00ae103e
crajuinueckas pemérka. Ousndyeckrue CBOMCTBA
METaJJIOB
44 XHUMHUYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXU- bubnnoreka [JOK
MUYECKHUM psJl HAIPSHKEHUN METAJIIOB https://m.edsoo.ru/00ae1156
Oo1me crmocoOs! nonyueHus Metauios. CriaBbl.
45 BBI];I{lHCHeHHSI 1o aB)I::HHﬂM XUMHAYECKUX pPeak- Bubmmorexa [IOK
o M P https://m.edsoo.ru/00ael 156
LU, €CIIM OJJUH U3 PEAareHTOB COAECPKUT MTPUMECH
46 IToasATHE O KOPPO3WH METAIIOB Bubmzorexa LIOK
pp https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 €JIOUHBIE METaJIbI
1 https://m.edsoo.ru/00ae14b2
48 OKcHIBI U TUAPOKCUIBI HATPUS U KaJIUs Bubmmorexa [IOK
P p https://m.edsoo.ru/00ae14b2
[[lenoyHO3eMeNbHBIE METATIIBI — KAIBIIUM U Mar- bu6mmorexa [IOK
49 o
HUU https://m.edsoo.ru/00aec15¢e8
50 Baxneimme coemmHEHNS KaJIbITHI Bubmioreka [IOK
https://m.edsoo.ru/00aec15¢e8
51 O00011IeHNE U CUCTEMATU3ALMS 3HAHUN
52 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS bubnmnoreka [JOK




https://m.edsoo.ru/00ae1886

53 [TpakTrueckas padota Ne 6 mo teme "XKEcTkocTh bubnunoreka [HOK
BOJIbI U METO/IbI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnunoreka [HOK
>4 AmomuHmii https://m.edsogru/Oanlc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCUIA bubnnorexa LIOK
https://m.edsoo.ru/00aelc64
bubmumorexa [IOK

56 Keneso https://m.edsogru/Oanld86

57 Oxkcunspl, ruapokcuabl u conu xxenesa (I1) u xe- bubnuorexa [JOK
ne3a (I10) https://m.edsoo.ru/00ae35e6

58 O06001eHre U cuCcTeMaTU3alus 3HAHUN

o -

9 menmarsmx st o tewt cBancneine e BuGmorexa LIOK
TAILTBL M HX COMHEHHS https://m.edsoo.ru/00ae3de8
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX peaK-

60 I[UH, €CTTU OJIMH U3 PEareHTOB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT NpUMECH. Beruncinenus maccoBou https://m.edsoo.ru/00ae1750
JTOJIA BBIXOJ1a MPOJIYKTA PEAKLIUU

61 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH

62 KonTponbnas padora Ne4 no teme «BaxHeiimne
METaJUIbl U UX COEUHEHUS

63 AHaiu3 KOHTPOJIbHOM paboTsl. BemecTa u ma- bubnnoreka [JOK
TEpUAJIbI B IOBCEHEBHOM JKM3HH YEIIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI bubmmorexa LOK

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

65 Ponb xumMum B perieHnn SK0JI0rHYecKux npooaemM bubmorexa LIOK

https://m.edsoo.ru/00ae4270
. bubnnorexka [JOK

66 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN hitps://m.c dsocL).Iru 100ac0d0a
67 O0001IeHne 1 cucTEMaTU3aINS 3HAHUN Bubmiorexa HOK

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




68 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHO-
'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ Kysunernona H.E., Tutosa .M., I'apa H.H., AkunonepHoe 06-
miectBo «M3marenscTBO «IIpocBerieHue»

* Xumus, 9 knacc/ ,Kysnenoa H.E., Tutoa U.M., I'apa H.H. AxuronepHoe
obmectBo «M3maTenscTBO «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://rosuchebnik.ru/

https://lesson.edu.ru/
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