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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMma o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMATPUBAET paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 110 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeaeseT KOJIUYECTBEHHbIS
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 TOCIEI0BaTEIbHOCTh
U3yUYCHUS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3ysbTaTaM 00y4YeHHs] XUMUU
Ha YypOBHE LeJell W3y4eHHsl NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABaTEIbHON
JESTEIBHOCTH 00YYaroIerocs 1o OCBOCHUIO YYEOHOIO COJIepiKaHusl.

3HaHME XUMUU CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4alOIIerocs, ero
MPEJICTAaBICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEIIECTB B IPUPOJIE, O MYTIX
pemieHus T00albHBIX MPoOJeM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUS.

N3yuenne xuMuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMOpa3BUTUS U (OpPMUPOBaHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydarouuxcs,
HaBBIKOB MX  CaMOCTOSTENbHON  yueOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B TOBCEJHEBHOH IKHM3HH, Tak H B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAaKOMHUT €O CIEUU(UKON HAyYHOIO MBILIUIEHUS, 3aKJIAJbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH 00YYaroIInXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TMPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
00ydaronuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHU XUMHUHU OOecredyMBaroTCs CHelUUKON colep:kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKON XUMHH.

CtpykTypa copepxaHusl MPOrpaMMbl MO XMMHHU c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepxaHue CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM



9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHW30BaHbI MO MPUHUMITY IOCIEAOBATEIBHOIO PA3BUTUS 3HAHMM HA OCHOBE
TEOPETUYECKUX NPEACTABICHUN Pa3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHS] KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOIUTUICCKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHSA K JApPyromy,
BBITIONHSST (YHKIUH OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIICH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHue xumun
MPOUCXOAUT C TPHUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYCOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buonorus. 5-7 knaccel» U «PU3nKa. 7 KiI1acc.

[Tpu u3yueHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHLHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
GbOpMHpPOBAHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX NPUMEHEHHMH B Y4eOHO-
MO3HABATENBHON U yueOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUI OE30MacHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3ydyeHHH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsI BaXKHOE 3HAUCHHUE
NPUOOPENTH TaKKe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU,

— HampaBJICHHOCTh OOY4YEHHUsT Ha CHUCTEMAaTHYECKOE TMPHUOOIICHHE OO0ydarommuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHMUS W CAMOTIO3HAHUSA, KIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYIKAIOIIETO MHUpPA, MCIOJIb3Yysl 3HAHHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peHieHuH TmpoliemM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
cpensl;



— pa3BHTHE MOTHBAIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis ¥ HaIIPaBICHHOCTU AajbHEUIIero 00yueHHs.

OO01mee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
oOpasoBaHmus, cocTaBisieT 68 yacoB: B 8 kitacce — 34 4vaca (1 yac B Heneno), B 9 kimacce — 34
yaca (1 gac B Hezneno).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBbIC XMMHYECKHE IOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DIEMEHThl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTeie U Ccil0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocCBA3b KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XMMUYECKUX COSTNHEHHA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpY/IOBAHHMEM, M3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIECTB, HAOM0eHne (GU3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakluil (paszjokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejle3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioponq — 31€MEHT M IPOCTOE BEILIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4deHHs KHUCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bomopon — »smeMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IIPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuvecknx coeauneHnid. Oxcunel. Kiaccupukamus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEZIe/IEHUE COJAEPKaHUS KUCIOpOoJa B BO3AYXe, MOJIy4eHHUE, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILeJI0Yeill, MPOBEEHUE OIBbITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3yUYEHUU XUMUHU B § Kilacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYeCKas peakuus

Ilepuonuueckuin 3akoH. llepumoanueckass cucremMa xumMuueckux dsemeHtos . H.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB TMEPBBIX TPEX MEPHOMOB, KAJHs, KAIbIMA M HUX COCIMHEHUWA B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THUNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUMA KPUCTAJUIMYECKOW PEIIETKM M BUJIA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3JIMUYHBIM KJIaCCAM HEOPraHMYECKUX COEAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanuss XUuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY J(QeKTy, Mo H3MEHECHHIO CTereHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHMUS.

[Tonsitue o ckopoctn xumudeckoi peakuuu. [lonarue o0 oOpaTUMBIX M HEOOPATUMBIX
XMMHYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX W TE€TEpPOreHHbIX peakuusx. llonarue o
katanuse. IloHATHE O XHMMHUYECKOM paBHOBeCHHU. PaKTOpbI, BIMAKOIIME HAa CKOPOCTH
XMMHYECKON PEAKIMU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHSI B KauyeCTBE MHHEPaJTbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyrosopor yriepona B mpupose.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKkcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, M3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MeXInpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCyIIeCTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yJIbTAaThl OTPaXKAal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBAPHUINECH C TO3WIMM HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSL:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHWMAHUS  CYINHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeoi, O poin
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOI0OJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKM Ha 3[0POBBIM 00pa3 JKW3HW, OCO3HAHHWE IIOCIEJACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX MOHITHH: aTOM, MOJIEKYJa, XUMUYECKHI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YpPaBHEHUN XMMHYECKUX PEAKIUI;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(xoBaJleHTHas M MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuoamueckoit cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«moboynass mnoarpynna (b-rpymnma)», maneie U OONbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy W COCTaBY YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
s dexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOM peaKIuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cynbdar-, THJIPOKCHI-UOHBI, KAaTUOHbBI AMMOHHMS M HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KIIACC
KoangecTBO 4yacosB
Ne HaumenoBanue pa3jiesioB
KoHnTtpoJbHbie
n/n U TeM NPOrpaMmbl Bcero
padoThI

IIpakTH4eckue
padoThI

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pasznen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUEC ITOHATHUSA

Xumusa — Ba)kHas 00J1aCThb
CCTCCTBO3HAHUA U

11 . 1
MMPAaKTHUICCKON

ACATCIIbHOCTH YCJIOBCKA

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

12 BerectBa 1 xuMuueckue 3 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 9

Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosnyx. Kucnopon. 3 bubnnorexa [JOK
[ousiTre 06 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopona. [Tonstue o 4 bu6nmorexa LIOK
KHMCIIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 5 bubmmoreka IIOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChl
2.4 HEOPraHUYECKUX 7 bubmorexa LIOK
8 https://m.edsoo.ru/7f41837c
COCIUHCHUI
Hroro no pazaeny 16

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.



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

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuu

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

3.1 XUMHYECKUX 3JIEMEHTOB /. 4
U. Menpneneesa. Ctpoenue
aToma

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837c

Xumudeckas CBSI3b.

OKHUCITUTENBHO-
3.2 5
BOCCTAHOBUTEIILHBIE
peakuu
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeakIu
[loBTOpEeHue u yriuyOneHue 3HaHUM Bu6mmoteka [JOK
1.1 2
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 4 bubmmoreka [JOK
' XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 8
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 3 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo.ru/7f41a636
o | S|
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snemenros VArpynmms. ason gooopui | 3 BuGmorera LIOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
el
' y PYIIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pasgeny 14



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 2 bubamorexa LOK
) e CBOMCTBA METAJJIOB
m https://m.edsoo.ru/7f41a636
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 8 bubmorexa OK
' a https://m.edsoo.ru/7f41a636
Hroro no pazneny 10
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerntecTtBa 1 MaTepuasbl B JKU3HU YEJIOBEKA 2 bubmorexa LHOK
' m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Jara
KouTpoan uudposkie
Ne ni/m Tema ypoka [MpakTuyeckue  H3y4e
Bcero  Hble o0pa3oBaTejibHbIE
padoThI HHA
padoTbI pecypcsl
Moeme Po . Mpos § 1 bubnunoreka LIOK
MET XUMHUHU. b XUMHH B )KU3HHU
1. peA " 1 P https://m.edsoo.ru/ff0d21
YeI0BEKA. OtBHaB 1,2
Oc
bubmuoreka [{OK
IIpou § 2
2. MeTobl M3yYCHUST XUMHUH 1 https://m.edsoo.ru/ff0d22
OTBHa B2
7e
I1 3
3. ArperatHble COCTOSIHHSI BEIIECTB 1 pot §
OtBHa B4
bu6 OK
A ®dusnueckue sIBneHVmI — OCHOBa 1 ITpou § 4 hgpi?;;ﬁ;iilru 10026
pa3zelIeHus: CMeCcel B XUMHUU OtBHaB 1,2 ca
bubmmoteka IIOK
A - . IT
5. TOMHOMOTICKYIIAPHOE yHeHHE 1 pot § 5 https://m.edsoo.ru/ff0d2a
XUMHUYECKHE IIEMEHTBI OtBHaB 1l 6¢
3 Mpou § 6 bubmuoreka [{OK
HAKH XUMHYECKUX IJICMCHTOB.
6. 1 P https://m.edsoo.ru/ffod2b
[Tepuonnueckas tabnuna JI.11.Menneneena OrBHaBl o8
bu6nmnorexa LIOK
X I1
7. MMHECKHE oMy Tb! 1 po 3 7 https://m.edsoo.ru/ff0d2a
BanentHocts IIpou § 8 6c
8. XHUMHUYECKUE PEeaKIUU 1 ITpou § 9 bubmuoteka [IOK



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

Koncmekr https://m.edsoo.ru/ff0d2e
ae
TTpou § 10 bubnunoreka LIOK
9. XUMHUYECKUE YpaBHCHUS P https://m.edso0.ru/ff0d32
OrBHaB 1
3c
Tpou § 11 bu6nmorexa [IOK
10. THIbl XUMHUYECKHX PEaKIIUU P https://m.edsoo.ru/ff0d35
OTBHa B2
Oc
gf:;j ];Li bubmuoreka [{OK
11. Bosayx u ero cocra Kuciopos https://m.edsoo.ru/ff0d52
[Ipou § 13 30
OTtBHa B2 -
gf:;j ];lé; bubnuoreka [{OK
12. Oxcunbl Bogopon https://m.edsoo.ru/ff0d3a
IIpou § 15
16
Koncnekr
bubmmoteka IIOK
IT 1
13. Kucnotst po § 16 https://m.edsoo.ru/ff0d57
OtBHaAB 7
08
bubmmoteka IIOK
IT 1
14. Counn pou § 17 https://m.edsoo.ru/ff0d3f
OtBHaB 1
34
bubnunotexa LIOK
[Ipou § 18
15. KonnuectBo BemiecTBa. MomnsipHasi Macca https://m.edso0.ru/ff0d40
OtBHaB 1
c4
TTpou § 19 bubmuoreka [{OK
16. MonsipHblif 00bEM ra3zoB P https://m.edsoo.ru/ff0d44
OtB Ha B 3

8e



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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

bubnunorexa LIOK

17. PacueTsl 10 XUMHUYECKUM YPaBHEHUSAM ITpou § 20 https://m.edsoo.ru/ff0d46
14
bubnunorexa LIOK
18. Bomaa OcHoBanus Ipou § 21 https://m.edsoo.ru/ff0d47
90
bu6 OK
19. PacTtBOpBI. MaccoBas 107151 paCTBOPEHHOTO [Ipou § 22 htPtIpSJ,I:I;I/:.eeI;aSCL)E).ru Iffoddc
BEILIECTBA OtBHaB 1
4a
bu6 OK
20. OKC}/II[BI, WX KBATH(PHUKAIIST 1 XUMUYECKHE [Ipou § 23 htPtIp::I;I/(r)lTeI;asc]i).ru 1f0d4d
CBOICTBA
do
OcHoOBaHUsI, UX KBUTH(PUKALIUS U Hpot § 24 bubamorexa LIOK
21. ’ . H OrBHaB?2 https://m.edsoo.ru/ff0d4d
XUMHUYECKHUE CBOWCTBA
do
bubmmoteka IIOK
K IT 2
22. HCIIOTEL, X KBajIH(bHKauHsI u pod § 25 https://m.edsoo.ru/ff0d50
XUMHYECKHUE CBOWCTBA
d2
Comnu, nx kBanupuKaIus 1 XUMHIECKUE TTpou § 26 bubamorexa LOK
23. o H OrBHaB 1 https://m.edsoo.ru/ff0d4d
CBOMCTBa
do
I'eneTnueckas cBsI3b MEXAY KilacCaMU IIpou § 27 bubmorexa LIOK
24. oy N p https://m.edsoo.ru/ff0d54
HEOPTraHUYECKUX COCTMHCHUI 2%
EcTtecTBeHHbIE CEMENCTBA XUMUYECKUX Hpot § 28 Bubmmorexa LIOK
25. https://m.edso0.ru/ff0d55
AIIeMEHTOB. AM(OTEPHOCTh 0
26. OtkpriTue [lepuoanueckoro 3akoHa [Ipou § 29 bu6muoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
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/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

J.1.Menneneena OtBHaB 1,2 https://m.edsoo.ru/ff0d57
08
IT 30
OCHOBHbIE CBEJICHUS O CTPOEHUHU aToMa Of ;ZEB ) bubnmoreka [JOK
27. CTtpoeHue IIEKTPOHHBIX 000JI0UEK 1 https://m.edsoo.ru/ff0d58
IIpou § 31
aTOMOB 7a
[lepronueckas cucreMa ec [Ipou § 32 bubnxorexa LIOK
MOJMYECKast CHCTEMAa XUMMUYCCKUX q
28. pHo 1 P https://m.edsoo.ru/ff0d5b
anemenToB JI.M.Menpeneera OtBHaA B2 40
XapaKTepHuCTHKa dJIEMEHTA I10 €0 [Ipou § 33 bubmmorexa LIOK
29. pagerep . 1 P https://m.edsoo.ru/ff0d66
nosioxeHuto B [lepuoauveckoit cucreme 4e
bubmuoreka [{OK
30. HoHHast XuMUYeCKas CBSI3b 1 IIpou § 34 https://m.edsoo.ru/ff0d66
4e
bubmmoteka IIOK
31. KoBayenTHast XuMH4eCKast CBS3b 1 Ipou § 35 https://m.edsoo.ru/ff0d5b
40
bubmmoteka IIOK
K I1
39 OBAJICHTHAs HETIOJISIpHAsT U MOJISIpHAs 1 pou § 36 https://m.eds0o.ru/ffodes
XUMHUYECKas CBA3b OrBHaB 1 Ae
bu6nmnorexa LIOK
[Ipou § 37
33. Meramndeckass XMMUYECKast CBSI3b 1 https://m.edsoo.ru/ff0d66
OtBHaB 1
4e
CreneHb OKHUCIIEHUS IIpou § 38 bubmuortexa [IOK
34. OKHCIIMTEIIBHO-BOCCTAaHOBUTEIHHBIC 1 OtBHaB 1 https://m.edsoo.ru/ff0d66
peakuuu ITpou § 39 4e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

9 KJIACC
INOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
Ne ni/m Tema YpoKa K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.Hmee
Bcero U3y4YeHHus
padoTbI padoThbI pecypcnl
1 Knaccnq)mcvannﬁ HEOPraHUYECKUX 1 Mpos § 1 Bbu6mmotexa [JOK
COCTMHEHHI https://m.edsoo.ru/00adb59e
5 Kiaccudukanms XuMuaeckux 1 IIpou § 2 bubnnorexa [JOK
' peaxiuit OTBHaB?2 https://m.edsoo.ru/00adb6b6
3 CKOpOCTh XMMHUYECKUX PEAKIIUH. 1 [Tpou § 3 bubmmoreka [JOK
' Karanu3 OrtB Ha B 4 https://m.edsoo.ru/00adb7e2
4. DNEeKTPONUTHYECKAs TUCCOLUALIMS 1 Hpou § 4 brbmmorexa LIOK
OtBHaB6 https://m.edsoo.ru/00adbac6
c. OCHOBHBIE TIOJIOKEHUS TEOPUU 1 ITpou § 5
AIEKTPOJIUTUYECKON JUCCOLMAIIIT OTBHa B2
6 XHUMUYECKUE CBOMCTBA KUCIIOT KaK 1 ITpou § 6 bubmmoreka IIOK
' SIIEKTPOJIUTOB OrBHaB | https://m.edsoo.ru/00adbch0
7 XHUMUYECKUE CBOKMCTBA OCHOBAHMI 1 IIpou § 7 bubnnorexa [JOK
' KaK DJIEKTPOJIUTOB Ors Ha B 4 https://m.edsoo.ru/00adbe9a
XUMHUYECKUE CBOMCTBA COJNEN KaK IIpou § 8 bubnmoreka [JOK
8. 1
3JIEKTPOJIUTOB https://m.edsoo.ru/00adc28c
. ITpou § 9 bubnuotexa [JOK
> Paposis coneit 1 OTI; Ha B 3 https://m.edsoo.ru/00adcade
10. O61as xapakTepucTUKa HEMETaNIOB 1 Hpo § 10 Bubmmorexa HOK
OtBHaB 1 https://m.edsoo.ru/00adcd68
11. OO01mas xapakTepuCcTUKa dJIEMEHTOB 1 IIpou § 11 bubnmnorexa [JOK

VIIA —rpynnbi-ranoreHoB

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

12. CoenquHeHus raJIoreHoB Tpoy § 12 bubmorexa HOK
OtB Ha B 4 https://m.edsoo.ru/00add5d8
13, OO01mas xapaKTeprCTUKA SJICMCHTOB [Ipou § 13 bubmmoreka [JOK
VIA-xanbkorenoB. Cepa OtBHa B 3 https://m.edsoo.ru/00add8b2
14. CepoBonopoa 1 CyIbhuIbI llpou § 14 bubnrorexa LIOK
OtBHaB3 https://m.edsoo.ru/00add9d4
15. Kucnopoabie coeuHeHus cepbl Tpow § 15 bubmorexa HOK
Ot1B Ha B 4 https://m.edsoo.ru/00addd12
16. OO01mmas xapakTeprCcTUKa dJICMCHTOB [Ipou § 16 bubmmorexa [JOK
VA-rpymmbl. A30T OtBHa B 1 https://m.edsoo.ru/00addbfa
IIpou § 17 bubnnorexa [JOK
17 AnMHaK. COTi AMMORIA OtBHaB3 https://m.edsoo.ru/00addecO
18. Kucnoponsbsle coequaenns azora Mpou § 18 brbmmorexa LIOK
Ot1B Ha B 4 https://m.edsoo.ru/00addfe2
[Ipou § 19 bubmmnorexka HOK
19 Pocgop 1 ero coeauHeis Koncnekr https://m.edsoo.ru/00ade104
20 OO1as xapakTeprCcTHUKa SJIEMEHTOB [Ipou § 20 bubnnorexa [JOK
' VA-rpynmsl. Yriaepon OtBHaB 1,2 https://m.edsoo.ru/00ade348
[Ipou § 21
51, Kucnopousie coenHeHns yriepoaa. OTtB Ha B 3 bubmmoreka HOK
VYraeBoaopoab IIpou § 22 https://m.edsoo.ru/00ade488
Koncnekr
29 Kucnoponconepxkaniue [Ipou § 23 bubmuoreka [JOK
' OpraHUYeCKHe COCTUHEHUS OTB Ha B 3 https://m.edsoo.ru/00ade64a
IIpou § 24
53 Kpemuuii u ero coenunenus OtBHaB 1 bubmuorexa [IOK
' CwimkaTHasi IPOMBIIIIICHHOCTh IMpou § 25 https://m.edsoo.ru/00ade802

Koucnekr
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[Tonyuenue nemeramios. Ilonyuenue

IIpou § 26

24 BAXKHEHIIINX XUMHUYECKHUX Ors fa s 3 bubnrorexa LIOK
' . IIpou § 27 https://m.edsoo.ru/00adec8a
COCIMHCHHI HEMETAIIJIOB
Koncnekr
IIpou § 28
K
55 OO01mmas xapakTepucTUKa METaJNIOB noizng I;Tg bubmmoreka [JOK
' XHUMHYECKHE CBOMCTBA METAJIIOB P https://m.edso00.ru/00adec8a
Koncnekr
II 30
26 OO01mmas xapakTeprCcTUKa dJICMCHTOB Of}f?{j 53 bubmmorexa [JOK
' | A-rpyrmims https://m.eds00.ru/00adf004
. ﬁimaﬂ f[irl)ﬂaKTepI/ICTI/IKa 3JIEMEHTOB gf;)?{ a§ j; BuGmorexa LIOK
' Py https://m.edso00.ru/00adf180
I1 32
JKecTKoCcTh BOJIBI M CIIOCOOBI €€ pot §
28. Koncnekt
yCTpaHEHUs
I1 33
29 ANIOMUHMI 1 €T0 COCINHEHHS. Of:;jB 5 bu6nmorexa LIOK
' https://m.eds00.ru/00adf306
[Ipou § 34
30. Keneso u ero coequHEeHUS Koncnoekr
I1 33
Koppo3sust metamioB u crmocoObl po §
Koncnekr
31 3aIUTHI OT HEE. TTpou § 34 but6mmorekxa [IOK
' Mertasnel B mpupoze. [lonstue o P https://m.edsoo.ru/00adf518
Koncnekr

METaJUTyprUH
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XUMHAYECKUH COCTaB IUIaHETHI 3EMIISL.

[Ipou § 35

Koncnekr
32. OxpaHa OKpyXarolieu cpeabl OT 1 [Ipou § 36 bubmmorexa LIOK
https://m.edsoo.ru/00adf68a
XUMHUYECKOTO 3arps3HEHUS Koncnekr
. bubnuorexa [IOK
33. O000111eH1E 3HAHU 2 [ToBTOPUTH https://m.eds0o.ru/00adfc20
OBIIEE KOJIMYECTBO YACOB I10 34
ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumust: 8-# kiacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-¢ U3aanue, nepepaborannoe, 8 kimacc/
["a6puensa O.C., Octpoymos N.I'., Cnaakos C.A. Aknuoneproe oomiectBo «M31areascTBo
«IIpocsemenue»

» Xumust: 9-# kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-¢ U31anue, nepepaborannoe, 9 kmacc/
["a6puensa O.C., Octpoymos N.I'., Cnaakos C.A. Aknuoneproe o0miectBo «M31areascTBo

«IIpocsemenne»

METOANUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

https://resh.edu.ru/subject/12/

https://school-collection.edu.ru/

bubmmoreka LIOK https://m.edsoo.ru/7f41b112

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/12/

https://school-collection.edu.ru/

bubaunorexa I{OK https://m.edsoo.ru/7f41b112
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