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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIeT0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma 1o XuMHHM Ja€T TPEACTABICHHWE O IENsIX, OOIIeH CTpaTeruu OOydCeHWS,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPelyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejiaM U TeMaM MPOorpaMMBbl 110 XUMHUHU, ONIPEACIIICT KOJTMUYECTBEHHbBIC
M KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHUS, PEKOMEHAYEMYKO I0CIEA0BATEIbHOCTh
W3YYCHHUS] XUMUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluXcsi, ONpeaessieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHUs, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00yUYeHHsS] XUMUU
Ha YypOBHE LeJell HW3ydeHHUs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHOU
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABJICHHUS O B3aUMOTIPEBPAIICHUSX SHEPTUU U 00 IBOJIIOIUN BEIIECTB B IPUPOJIE, O MYTIX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH Il caMopa3BUTHS W (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KaK B TIIOBCEJHEBHOW KHU3HH, TaKk U B
npodeccCHOoHaNBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3TJIS1a HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH 00YyYaroIInXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aronuxcs.

JlanHble HampaBieHUs B OOYUYEHHWU XUMHH OOECIICUMBAIOTCS CHEIU(UKON COACpKAHUS
y4eOHOrOo TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorMueckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKW XMMUU Ha ONPEJEIEHHOM dTarie e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpazoBaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MOHATHH XUMHW, OCHOB HEOPTAHMYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepkKaHHsl MPOrpaMMbl MO XUMHH CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydyenutro. CojaepiaHue CKJIAAbIBACTCS W3 CHUCTEMbl MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XHUMHYECKOoW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMITY [OCJIEI0BATEIbHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

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

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YY€HHUsSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;



— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJIHASL (DYHKIHUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAaKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronuii Mupy», «buonorus. 5—7 kiacce» U «Pu3MKa. 7 KiI1acc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHIH OCHOB XUMHUECKONW HAYKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbl. 3aJada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIIECTB U XMMUUYECKUX PEaKIIUii, B
(GOpMUPOBAHMM M PA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHUHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HAa YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUYCHHUE
IPUOOPETH TaKUe LIETH, KaK:

— (popMHpoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYyYEeHHMs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe O0O0yYarImuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecreyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIII ), UMEIOIIMX YHUBEPCAIIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKINOHATHFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3Yysl 3HAHUS U
OTBIT, TOJYYCHHBIE TPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX TpPU pEIIeHUH MpodieM B
ITOBCEJHEBHOM KU3HU U TPYOBOM IEATEIBHOCTH;

— (popMupoBaHue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKHX 3HAHUHM Ui BBIPAOOTKU SKOJIOTUYECKH 1IEJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpenbl;

— pa3BUTHE MOTUBALMU K 00Yy4EHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI M3YyYEHHUS XMMHHM Ha ypPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUSA B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBoWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHMs B XUMuu. YucTele BemecTBa U cmecu. CrocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (¢opmyia. BaJeHTHOCTb aTOMOB XUMHMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KosmuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
yucia CTPyKTYPHBIX €MHHUL BemecTBa. Pacuérsl o ¢popmynaM XMMUYECKUX COSIUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHMsI Macchl BeIleCTB. XUMHUYeCKUe ypaBHeHMs. Knaccupukanus XuMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpamieHus ¢ 1a0opaTOpHbIM 00OpYJIOBaHHMEM, HU3Y4YE€HUE U ONHUCaHHE (U3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) IBJIEHUM, HaOII01eHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenue cmoco6oB
paszieneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISALIMS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3y/NbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKy (IIapOCTEP KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOTy4YeHMsS KHUCIOpoJa B Jaboparopuu MU
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpOJa.

TemoBoil 3((exT XuMHUUECKONW peakIUH, TEPMOXMMHUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMHUUYECKUE peakuMH. TomnuBO: yroinb M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxokaenue BomopoAa B IMPUPOE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

MonsipHblil 00bEM ra3oB. Pacué€Tbl Mo XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B IpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.

Knaccugukanus Heoprannueckux coequHeHuil. Oxcunpl. Knaccupukanus oxcHIOB:
coyieoOpa3yrorniue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIE) U HecosieoOpa3yronue. HomeHkmaTypa
okcu0B. PU3NUECKNE U XMMUUECKHE CBOICTBA OKCHIO0B. [losyueHne okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBAHMH.

Kucnotel. Knaccudukamnus kucinor. HomeHknarypa kucinot. @u3ndeckiue U XUMHYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Conu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
coJiei.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M IMPEKpAIICHUs] ropeHus (mokapa), 03HAaKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3lOoB BELIECTB KOJIMYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEOBaHUE OOpPa3I[0B HEOPTaHMYECKUX BEUIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
pEaKUHuil HEUTpalIU3alMru, T[OJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHMIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToMOB. XUMHY€ECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHU/IBI U THJIPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB artoMHbIX sAnep. M3ortomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuoanmueckoro 3akona u Ilepuognueckoil cuCTEMbl XUMUYECKUX AIIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoueccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

HM3ydeHrue oO0pas3IloB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIIPOKCHIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHNe, PEaKIIUU Pa3IOKCHHS, COSTUHEHNS).

Mescnpeomemnuie ceazu



Peanuzanus MeXnpeaMeTHBIX CBsI3€H NMPU M3Y4YEHUH XUMHH B 8 KJIacCE OCYILECTBIISAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk M IOHATHIA,
SBJISIFOIIMXCS] CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTecTBEHHO-HAY4HbIC IOHATHA: HAay4HbIM (akT, TUIoTes3a, TEopus, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®dusmuka: Marepus, aroM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIMJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKkus

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THUIBl KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHM, T€HeTHYecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YUacCTBYIOUIMX B peakIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTanuzaropa). DK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. Ilonstne o XxumuueckoM paBHOBecHH. DakKTOpbl, BIMSIOMIME HAa CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcCiIoBHsI MPOTEKaHUsl peaklMii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMI M COJEW B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepuUMenn:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METAJJIOB M HeMeTalyioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEAKIUU OT BO3IACHCTBHS Pa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIII
KHCJIOT, Ienodyed M cosneld (BO3MOXKHO HCIIOJIb30BaHME BHAEO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK NMPOTEKaHHs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OINBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUuil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuIbl M UX COeJUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHEe M XHMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe M XMMHYECKHE CBOMCTBa
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoii KucnoThl. COJM CepPHOM KUCTIOTHI, KadeCTBEHHAsI peakius Ha cynibdar-noH. HaxoxneHue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEcKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (U3N4ecKue 1 XUMUIECKHE
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIy4eHUE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docthopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢uznueckue M XHMMHUYECKHE CBOWCTBa, mHoiyueHue. lcmonb3zoBaHue QochaToB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCcKrue cBoicTBa. AncopOnus. KpyroBopor yriieposia B mpupo/ie.
Oxcuapl yriaepona, ux GU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOJIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA 3(dekt. YrompHas Kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHBIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX YIiepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4€HHE MU NpPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mnpencraBieHuss o6 okxcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MMacHOTO UCTIOIH30BaHMS CTPOUTEIHHBIX MATEPUAIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0Opa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaloB), HaOMIOJeHHEe Tmpolecca OOyriuMBaHUs — caxapa [OJA  JIeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cyinb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMIJICHHE C (PM3UYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W UX COeTUHEHHH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THBIX U pocOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTUBOTAa3a, MOJMyueHUe, coOupaHue, pacro3HaBaHue
Y W3y4Y€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CHUJIMKATHOW TPOMBIIIJICHHOCTH, PEUICHHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMe «Baxueitmme
HEMETaJUIbl U UX COCUHEHUSD).

MeTajiibl M X COeUHEHUS

OO0mass xapakTepUCTHKA XMMHYECKHUX DJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuueckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBsA3b M METAJUIMYecKas KpUCTauIMdecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTanb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAEHHE B mpupoje. OPuznueckre U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI U THAPOKCHUIIBI HATpHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuil W KajlblUW: noyokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. OU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeilmme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHuii: monoxenue B Ilepmommueckoit cucreme xuMuueckux snemeHnToB J[. .
MenieneeBa, CTpOCHHE aTOMa, HaXOXJI€HHUE B Mpupoje. Puznueckue U XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXKJeHue B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
M3y4Y€HUE pe3yJbTAaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, UHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IUHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KHU3HU YelloBeka. be3omacHoe ucnosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. I[lepBas momoIp Mpu XMMHUYECKHMX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BemecTs, gayee — [1JIK). Poib xumun B pereHun 5K0I0rn4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3I[0B MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPUAJIBI).

Mesxicnpeomemmuoie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJYHIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



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

JINMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0OLIero o0pa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMH B OOILECTBE MPaBUJIAMH U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIIUXCS.

JIMYHOCTHBIE PpEe3yJIbTaThl OTPa)XKat0T TI'OTOBHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JAEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyUYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(pOpMAaLUeil O MepeJoBbIX JOCTHKEHHUSX U OTKPBITUSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoiicTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBWJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
yueOHOMCCIe10BaTeNbCKOW, TBOPUECKOW W JAPYIMX BHUAAX JIEATENBbHOCTH, TI'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NPY BIIOJIHEHNH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIY B IPOLIECCEe ITON Y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OLIEHUBATb CBOE IOBEJIEHHE U TOCTYIKH CBOUX TOBAapHILEH C MO3ULMHM HPABCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIlvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NpPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UeJIOBEKa C MPUPOJHON Cpelloi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
MH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HABBIKOB CAMOCTOATENBbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypO, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUHA;

uHTEpec K OOyYeHHI0 M MO3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YNOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUs
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY M peabHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTUIECKOMY M3Y4YCHHUIO Mpodeccuii u Tpyaa pa3IuaHOTO poJia, YBaAXKEHHE K
TPyAy W pe3yibTaTaM TPYJOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUs
IOPEIMETHBIX 3HAaHMM 10 XWUMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU



IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycnemHol mpoecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEAE;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CYIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 MW OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHUS IPaBWiI 0€30IacHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAKKE B CUTYALMsX, YTPOXKAIOIIKX 300POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJlydaeMble IpPU HM3YUYEHUM XUMMH, JUISI PELIEHUs
3a[a4, CBA3aHHBIX C OKPY>KAIOIIEN IPUPOAHON CPENOH, Ul TIOBBILICHHUS YPOBHS dKOJIOTHYECKOU
KYJITYpBI, OCO3HaHMS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, HKOJIOIMYECKOTO MBILIUICHHS, YMEHHS PyKOBOJICTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (hakrt, cucrema,
IpoIiecC, SKCIEPUMEHT U JIPYToe.), KOTOPbIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOpMUPOBaATh NMPEICTaBICHUE O
LEJIOCTHOW HAayYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHUKATHBHbIE, PEryJsTUBHBIC), KOTOpble oOOecrnednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTenbHbIC YHHBepPCaJIbHbIC Y4eOHbIC AelCTBUSA

Ba3oBble joruyeckue AeiicTBus:

YMEHMS HCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOECHUM 3HAHUM:
pPacKpbIBaTh CMBICT XUMHYECKUX TIOHATHH (BBIIENSATH UX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHU(PHUKAIUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABINBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMyina M YypaBHEHHE XHMHYECKOH peakuud — TpU pElIeHUH YydeOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX NPEACTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKUX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3zoBble uccienoBarenbckme 1eliCTBUS:

YMEHHME HUCIOJIB30BaTh IOCTABJIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYEHHUUECKHX
HKCIEPUMEHTOB, YMEHHE Ha0II0JaTh 3a X0JI0OM MPOILIecca, CAMOCTOATENBHO IPOTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOUpPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3INYHBIX BUJIOB
1 GOpM IPECTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIIpHAas IMTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUECOHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbBHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCHl (B XoJe Auanora M (WiM) IUCKYCCHH) IO CYILIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeJaTh IPE3EHTALUI0 pPE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTH IPU PELICHUM BO3HMKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
Oo0LIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUSL COBMECTHBIX JAEUCTBUM, ONpEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eficTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HauOonee dS(QeKTuBHbIE CIMOCOOBI pelleHHs y4eOHbIX W IO3HAaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINOJIHEHUH 331aHUM ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIONIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUH 3alaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpPXKAaHMUSA,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBIE
o0yyaromyMMHUCsl HayyHble 3HAHUS, YMEHUS M CIOCOOBbI JEHCTBHM, crenuduueckue s
npeaMeTHol oOnactu «XHUMHA», BUIBl AESITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny obyuenus B 8 kiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJEKYJA, XUMUYECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca, MaccoBas JOJs XUMHYECKOIo
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKanus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKkliun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToMHas OpOWTanb, PagUyC aToMa, XUMHYECKas CBSI3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JIOJIsI BeIIeCTBa (MPOIICHTHASI KOHIIEHTPAIIKs) B PaCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHITHH W TPUMEHSTH ITH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® CIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsi COCTaBIICHHST (OPMYJI BEIIECTB H
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEICHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIUHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbich [lepronnueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepuonmyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAaCChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapakTepu3oBaTh Tabiauunyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh IMOHSATUS «TJIaBHas moarpymma (A-rpymnma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003Ha4YCHMSI, KOTOpPhIe UMEIOTCS B TaOymie «[leprogudeckas cucteMa XUMHUYECKUX
anemeHToB J[. Y. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SM);

e iIaccu(UIUPOBATh XUMUUECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHYECKHE
peaknuu (IO YUCIIy W COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIHIECTB, MO TEIUIOBOMY
sdexry);

® XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIACCOB,  TIOJATBEPXKJas  ONWCAaHWE TMPUMEPAMH  MOJICKYJSIPHBIX  ypaBHCHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIil;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAaYECTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (hopMyJie COSTMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peakInu;

® TMPUMEHSTh OCHOBHBIE OMEPAIMHU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
cpaBHEHHUE, 0000IICHNE, CHCTEeMAaTH3alNI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€H — ISl M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIUi,
€CTeCTBCHHO-HAy4YHBIE ~ METOJBI  TO3HAHUS  —  HAONIOJeHWe,  HW3MEpCHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cCleloBaTh MpaBWjiaM IMOJIb30BAHUS XMMHUYECKOW TOcyo U 1abopaTOpHBIM
000pyI0BaHHEM, a TaKXkKe IMpaBWIaM OOpAaIEeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OINPEAEIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE SKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJOUYeH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JTakMyC, peHonTaNenH, METUIIOPaHXK U APyTHE).

K koHiy oOydeHus B 9 Kjacce IpeaMETHBIC pe3yIbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

® pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHATUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKyJIa, NOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas pPeaKIlus, XUMUYecKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pACTBOP, AJIEKTPOJIHUTHI,



HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUs, peakUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XUMHYECKOM peakluu, IpelelbHO J0INyCTUMas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHH M MPUMEHSTH 3TH
MOHSITHS IIPU OMUCAHUH BEILECTB U UX MPEBPaICHU;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUsS (OpMyJa BeEIIeCTB U
YPaBHEHUN XMMHUYECKUX PEAKIIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3UYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIaccy COeNMHEHHH 1Mo (opmynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHA,
METAJIJINYeCKasl) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dopMyiie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OINHKCHhIBaTh M XapakTepus3oBaTh TabnuuHyto ¢opmy Ileprogunueckoit
CUCTeMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJblIMe NEpPUOJIBI,
COOTHOCUTh OO0O3HAuUEHHUS, KOTOpbIE HMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB 3JIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJIbIX NIEPUOJOB U TJIABHBIX MOAIPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEN OKUCIIEHNS XUMUYECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIHII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEeaKLUH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMeHTa 1Mo (popMyJie COeTUHEHUs], MAaCCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOMN peakiuu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMHUYECKOM TOCYyIoM H  J1abopaTopHBIM
00OpyI0BaHHEM, a TaKKe MpaBHUia OOpalleHus C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOIYYEHHUIO
¥ cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHAaKa U yIIIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CWJIMKAT-, cynbdar-, THIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HMOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX paCTBOPaX HEOPTAHMUYECKUX BEILIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHNEe, CHUCTEMATHU3AIMI0, BBISBICHUE MPUYNHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHHs] CBOMCTB BELIECTB M XMMHMUYECKUX PEaKIH, €CTEeCTBEHHO-
HAyYHBIE METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K
Ne HanmenoBanmue pa3jiesioB u QIHHECID qa;ns n JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero OHTPOJILHLIC PaKTHHecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHUE MTOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 2 bubnmoreka [JOK

' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c

yenoBeKa

12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK

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

Htoro mo pazneny 20

Paznen 2. BaxHelinue npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilousarue 6 bu6mmoreka [IOK

' 00 oxcHmax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK

' U COJIAX https://m.edso0.ru/7f41837c
23 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edso0.ru/7f41837¢c

Hroro no paszneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIIuH

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CtpoeHue aTroma

3.1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKas CBI3b.

3.2 OKHCITUTEIBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTCJIILHBIC peaKL[I/II/I
Bbu6mmoreka [JOK
Hroro no pasaeity 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0Bpaz0OBaTEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yrirybneHne 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIelIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3pen 2. HeMeTaJJIBI M X CO€IHUHEHUS
21 OO01mas xapakTepuCcTHKa XUMUYECKUX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmsl. ["anoress https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XUMIIECKHX Bubmorexa IIOK
2.2 snementoB VIA-rpymmer. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COeIUHEHUS E— )
OO01mas xapakTepuCcCTHKa XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 .
COCTHHEHIS https://m.edso0.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX Bubnmorexa [[OK
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 8 1 2 hitps://m.eds00.ru/7f41a636
KPEMHUU U UX COCIUHEHUS — )
Hroro mo pazueny 25
Pa3nes 3. MeTanibl 1 X COeINHEHUS
3.1 OO0mrme cBoOWCTBa METAIIOB 4 bubmorexa HOK

https://m.edso0.ru/7f41a636



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

3.2 Baxkueime MeTautbl U UX CO€IUHEHUS

bubnunoreka LIOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen ‘4. XuMHS U OKPYKAKIIASA cpeaa
bu6nmorexa [IOK
4.1 BerectBa 1 MaTepHaibl B )KH3HH YeJI0BEKA 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC

Ne KoJsinuecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ysennus o0pasoBaTejibHbIe
padoThbI padoThI pecypcbl

1 [Ipenmet xumuu. Ponp xumuu B 1 bu6mmorexa [IOK
U3HM YesoBeka. Temna u BeriecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTue o MeTogax Mo3HAHUS B 1 bubmuorexa [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yuctele BemecTBa U cMmecu. CrmocoOb! 1 bu6mmoreka [IOK
pasjieieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2

5 «Pa3nenenue cMmeceii (Ha npumepe 1 EH@I_HOTeKa LIOK

N ttps://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBApEHHOM COJIN)»
bu6mmoreka [IOK

6 ATOMBI 1 MOTIEKYJIEI . https://m.edsoo.ru/ff0d2a6c

v XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEIIECTBA 1 EH@I_HOTeKa HOK

ttps://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 EH@I_HOTeKa LIOK

ttps://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BellecTB. XUMuyeckas popmyia. 1 bubnnorexka [JOK
BasleHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB

11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK



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

OTHocHUTENbHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XUMHUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moub. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoOTEKaHUS bubnuorexa [JOK
XUMHUYECKHX peaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
| e soreeoms o B LOK
H yP N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
18 Kgafcppllg) I({é((?: HI/?H);I:III\/I/I}I;I qeﬁ?ﬁmenm bubmorexa HOK
beaxd A s ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
19 wwmonemer, Ooduene BuSmmorerca LIOK
1 ATCT- o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BelecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
2 mosmea. Kncropon - srowent BuSmmotera LIOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe BeuiectBo. O30H
| S x s ot B 10K
PO \PeaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 006 okcumgax
23 maoparopmt n mowmmenocTH Bamorexa LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue Kuciopoaa
24 TemnoBoit 3¢ ekt xuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKkuuu, MOHATUC O
TEPMOXUMHUYCCKOM YPaBHCHHH, K30~
U SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ffod4cda
MPEeAOTBPALLCHUS
o | Hpmmcen s Yo o BuGorra 1O
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YYEHHUE €r0 CBOMCTBY
27 Bonxopon — anemeHT u nmpocroe bubnnorexa [JOK
BerlecTBo. Haxoskaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosiopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 lonyuenme n cobupantic soropos Bubmorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOMCTB)
32 MossipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorajpo https://m.edsoo.ru/ff0d542e
3 seneomsa rass o 610 wosecTONy buGmorexa LIOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIIH 00BEMY
| e nkuce e BuGaonsa LOK
p N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH T'a30B
35 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnmuorexa [JOK

HHAWKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4dd0
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Bopa xak pactBoputens.
HacbliieHHbIe 1 HEHAChIILEHHbIE

bu6mmoreka [IOK

37 pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHrE PaCTBOPOB C bubmuorexa [IOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonrponsHas padora Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIU, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
| e o ok B LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHUYECKHE CBOWMCTBA bubnnorexka [JOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
o | S wees, Buorera 0K
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTANIbHBIX 33/a4 110 TEME bubmuoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTAHUUECKIX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMI»
48 I'eneTnueckas CBA3b MEXKIY bubnuorexa [IOK

Kj1aCCaMH HECOPraHN4YCCKUX

https://m.edso0.ru/00ad9a50
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COE€IUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

49 3HaAHUI https://m.edso0.ru/00ad9cb2
o
S0 "Ocnbommie clacenteopramsecKix BuSmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHECHU I
SL e stewenton. Tomme o buGmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIIax CXOAHBIX AJIEMEHTOB
[Tepunoanueckuii 3aKOH 1
52 [lepuoanueckas cucrema bubnnorexa [HOK
XUMHYECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuopl, TpynIIbl, MOATPYIIILI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCcTaB aTOMHBIX bubnuorexa [JOK
sep. M3orombt https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 06onoquU Bubnmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit httos://m.ed 100ada6b
ps://m.edso0.ru/Vlagabnc
cuctemsl . 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[epuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
. MennesneeB — y4€HBIi, IIe1aror u https://m.edsoo.ru/00ada96e
rpa)xIaHuH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b bubmorexa [IOK

https://m.edsoo.ru/00adac34
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60 KoBaneHnTHast nosnsipHasi XuMH4YeCKas 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipHas 1 bubnuorexa [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (CTene OKHCICHIA . https://m.edséfmru/OOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
64 OKucnauTeny 1 BOCCTAHOBUTEIU 1 Eggi?/ﬁéezzi?,ﬁo% db076
65 Crpoenc arowa. Ximsccnan ) Bumiorexa LIOK
CBA3E https://m.edsoo.ru/00adb486
66 PezepHbiit ypok. O000mmeHue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrlil ypok. O6o0meHue u 1 bubnunoreka [JOK
CHCTEMAaTH3aIM 3HAHHUH https://m.edso0.ru/00ad9cbh2
68 PesepBHblil ypok. O60011eHue u 1 bubnnoreka [JOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbBIE
/o Yp Beero OHTPOJbHbIE PaKTH4YeCKHe H3ydeHus |Y
padoThI padoTbI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmorexa [IOK
XuMHu4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOICTB XEMI/I‘IGCKI/IX 2JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK

3 1 )

HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapsl XuMU4eCcKOi CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yriydneHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kIaccay
Knaccudukanus XumMuueckux bu6nmoreka [JOK

6 b 1 )
peakiuii Mo pa3aMyHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsTue 0 CKOPOCTH XUMHYECKOU

7 €aKINU HOHHI?[I/IC 0 TOMOT€HHEBIX U 1 bubmorexa LIOK
peakituy. https://m.edsoo.ru/00adbe9a
TeTEPOTeHHBIX PEAKIIUSIX
TlonsTie 0 XUMHYECKOM

aBHOBecuH. DaKTOPEHI, BIUSIOIIHE
8 Ea CKOPOCTE XHMHHECK’OIZ eaKmnH 1 bubmorexa LIOK
p peaxi https://m.edsoo.ru/00adc28c
M TIOJIOKEHNE XUMHUIECKOTO
paBHOBECHsI
9 OxucauTenpHo- 1 bubnuorexa [IOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/00adcade
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Teopus ANEKTPOAUTUYECKON

10 muccouuanyi. CUIbHBIE U C1a0bIe Enbmorexa OK
https://m.edso00.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHMS peakui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMUYEeCKHEe CBOMCTBA KHCJIOT B
12 OCHOBaHHU B CBETE MPEACTABICHHUI bubnmoreka [JOK
00 3JIEKTPOIUTHYCCKOM https://m.edsoo.ru/00add5d8
JHACCOIAAIN
s | Jmameeme oo nt BuGorera LOK
. https://m.edsoo.ru/00add8b?2
AIEKTPOJUTUYECKON JUCCOLIHAIITT
14 [TonsTHe 0 THIPOIU3E COei Bronmozexa LIOK
https://m.edso0.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnuorexa [JOK
3HaHUN https://m.edsoo.ru/00addd12
16| chemenme ammeprmenaT S BuGmoterca LIOK
https://m.edsoo.ru/00addbfa
3a1aud»
KontponbHast pabota Ne2 o reme
17 «INEKTPOIUTHYECKAS bubnuoteka [JOK
IACCOLAANUS. XAMUUYECKHUE https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
18| Xooumccns cupiorns v npmtcpe Bubmoterca LIOK
https://m.edsoo.ru/00addfe2
xJiopa
19| xmcons oaofiora. nomyacme Bu6miotera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxTrueckas pa60T31 Ne 2 o Teme Bubnuotexa LIOK
20 «ITony4yeHue COJISTHON KUCITOTHI,

U3yUYEHUE €€ CBOUCTBY»

https://m.edso0.ru/00ade348
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Brpluncienus 1o ypaBHeHUIM

9 bubmuorexa [JOK

21 XUMHYECKHUX PEaKIHii, eCIi OJUH https://m.eds0o.ru/00ade48s
W3 PEareHTOB JIaH B U30BITKE — :

29 OO01mmas xapaKTeprCcTUKA SJICMCHTOB bubnmoreka [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepsl u €€ bubmumoreka [IOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI

| o e B LOK

. https://m.edso0.ru/00ade802
CBOICTBa
s | ot Copmn s, Bumorea 110K
o https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE peaklny, JIexalre B
OCHOBE IPOMBILIUIEHHOT'0 crioco0a

26 IIOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpY KaroIlen CpeJibl
COETUHEHUSIMU CEPBI

97 Brrancienne MmaccoBoit 101 bu6mmorexa [IOK
BBIXO/JIa MPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO1as xapakTeprCcTHUKa SJIEMEHTOB
VA-rpymmi. Asor, bubnuoreka [IOK

28 PACPOCTPAHCHHUC B HPUPOE, https://m.edsoo.ru/00adeea6
¢bu3nyeckrue 1 XuMHUYeCcKHe — '

CBOMCTBA
P — Bubmiorera LIOK
> TTOTY https://m.edso00.ru/00adf004
Y IPUMEHEHNUE
30 IIpakTuyeckas padora Ne 3 o Teme bubnuorexa [IOK

«HonyquHe aMMHaKa, U3y4CHUEC

https://m.edso0.ru/00adf180
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€r0 CBOMCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

bubmuorexa [JOK

31 XMMHYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
p | domas o g B LOK
) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COETMHEHUSIMH a30Ta
3 doothopman xucnora, et Bubmiorera LIOK
L https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [HOK
ynoOpeHui. 3arps3HeHue https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocharamu
| I eporee B LOK
’ 9 https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOICTBA
Oxcunsl yraepoaa, ux pusndeckue
Y XHMHYECKHE CBOMCTBA.
36 9K0J‘IOFI/I€:ICCCKiICC H(;I)OC6J'I:MBI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronbHas KUCIIOTa U €€ CONH bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[IpakTnueckas padora Ne 4 o teme
38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHat-uoH"
[TepBoHayanbHbBIE MTOHATHUS 00 Bubmorexa [IOK
39 OpPraHHYECKUX BEIIECTBAX KakK O

COCAMHCHUAX yIiIEepoaa

https://m.edsoo.ru/00ae054e
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bubmuorexa [JOK

40 Kpemruit v ero coeuHeHus https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

a1 Pemenne skcniepuMeEHTAIBHBIX bubmuorexa [IOK
3aj71a4 1o teme «Baxknelmme https://m.edso0.ru/00ae0bf?2
HEMETAIIBL ¥ MX COCAUHCHUS

2 B neneramn Buamorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTUHCHHS»
OOm1ast xapaKTEpUCTHKA
XUMHYECKHUX DJIEMEHTOB —

43 METaJII0B. MeTajnuecKkas CBs3b 1 bu6mmoreka [IOK
MeTa/uIn4YecKast KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB

. https://m.edsoo.ru/00ae1156
HaIpsKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
o | Moamon Coma. B BuGorera LOK
N https://m.edsoo.ru/00ae1156
peakiuii, eciii OIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmorexa [IOK
https://m.edso00.ru/00ae1278
bu6nmoreka [JOK

47 IHenounpie MeTa bl https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJIus https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8

50 Baxueiimme coeUHESHNS KalbIHs bu6mmoreka [JOK
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https://m.edso0.ru/00ae15e8

O0001IeHYE ¥ CUCTEMATU3 AU

o1 .
3HaHUU
50 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHeHHUsI https://m.edso0.ru/00ae1886
IIpakTuyeckas Ta Ne 6 110 TeM
53 "}Ipécmos;biogifz ;eJ\Trof[H Zé e bubmoreka LJOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bu6mmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnnorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edso00.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[TpakTuueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubnuoreka [IOK
3aa4 1o Teme «Bakueitmme https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COETMHEHUS
Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PeaKIIHii, €U OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COZIEPKUT puMecHu. Berancnenus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUU
6 KonTponbnas padora Ne4 o teme

«BaxHeuime MeTajuibl 1 UX
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COCANHCHUA»

63 BemectBa u marepuassl B 1 bubmmoreka [IOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY KalolIen cpelibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmumorexa [IOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600IeHHE 1 1 bubnuorexa [JOK
crCcTeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O6o01eHue u 1 bubnnoreka [JOK
crCcTeMaTH3aIlks 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O000mmenue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68 7
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KasaHoB
Makcum
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MoanuncaHo: KaszaHoB Makcum
AnekceeBuny

DN: cn=KasaHoB Makcum
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YUYPEXOEHWE KAOYWCKOIO
MYHULMMNANBHOIO OKPYTA
"KAQYMCKAA CPEOHASA LWKONA",
email=kaduyschool2@mail.ru
MpuymHa: A o3HakoMunca ¢ aTum
OOKYMEHTOM
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