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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa o XuMuu Ha YPOBHE OCHOBHOI'O OOIIIEr0 00pa30oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIEMIMHU MPENoIaBaHus Y4eOHOro MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCTIMTaHMs M pa3Butus ydammxcs ¢ 3[IP  cpencTtBamu y4eOHOro mpenMeTa, yCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPelyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
M KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHUS, PEKOMEHAYEMYKO I0CIEA0BATEIbHOCTh
W3YYCHHSI XUMHUU C Y9ETOM MEKIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKU y4eOHOTO
mpolecca, BO3pacTHBIX OCOOCHHOCTEH 00y4aromuXcsi, ONpeAessieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEr0 00pa3oBaHus, a TAaK)Ke TpeOOBaHUM K pe3yJbTaTaM 00y4YeHHs] XUMUU
Ha YypOBHE LeJell HW3ydeHHUs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusl.

3HaHUE XUMHUH CIYKHUT OCHOBOM JUIs (DOPMUPOBAHMSI MUPOBO33PEHHS 00YUYaIOIIETOCS, €ro
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOIOTUIECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peamu3aliii BO3MOXXHOCTEH JJIsi caMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOl ~ NIeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

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 00YYaroIInXCs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyUHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aronuxcs.

JlanHble HampaBiieHHsT B OOy4YE€HHH XUMHUHU O0OecredyMBaroTCsl CHElU(UKON colep:KaHus
y4eOHOrOo TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorMueckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKW XMMUU Ha ONPEJEIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOEHUE
yuampmucs ¢ 311P CHUCTEMBI MEPBOHAYAIBHBIX MOHATHUN XWMHH, OCHOB HEOPTaHMYECKOU
XUMHUHU U HEKOTOPBIX OTJAEIbHBIX 3HAUUMBIX MOHATUA OPTAaHUYECKOU XUMUHU.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja k eé m3yueHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMIY I[OCJIEI0BATEIbHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUEHHS O CTPOEHUH aToMa U XMMHYECKOH CBS3H;



— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

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

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IpPUPOJIbI,
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 u3yyeHnn XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKOM HAyKH Kak
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYphl. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS PU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHMM M DPA3BUTHUM I[O3HABATEJIbHBIX YMEHUH M HUX HIPUMEHEHUHM B Yy4eOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OO0IIEro 0oOpa3oBaHMs Ba)XHOE 3HAUCHUE
IPUOOPETH TaKUe LIETH, KaK:

— (popMHpoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBleHHOCTh OOy4EeHHsS Ha cUcTeMarhuyeckoe mpuoOimieHue ywamwmxcs ¢ 3[IP  k
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecreueHue yCcloBHM, CIOCOOCTBYIOUIMX MpHoOpeTeHuto ydammmucs ¢ 3[IP  onbita
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMsI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIII ), UMEIOIIMX YHUBEPCAIIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKINOHATHFHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH M OLICHMBAThH SIBICHUS OKPY’KAIOLIETO MUpPA, UCIONb3YS 3HAHUSA U
OTBIT, TOJYYCHHBIE TPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX TpPU pEIIeHUH MpodieM B
ITOBCEJHEBHOM KU3HU U TPYOBOM IEATEIBHOCTH;

— (opmupoBanue y yuamuxcsa c¢ 3[IP  rymaHucTHYeCKHMX OTHOIICHWH, MOHUMAaHHUS
LEHHOCTH XUMMUYECKUX 3HAHUHM I BBIPAOOTKU HKOJIOTHUECKHU I€JeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW MAESATENBHOCTH B LEISAX COXPAHEHMsI CBOErO 3JI0pPOBbS U OKpYKarollen
IIPUPOIHON Cpenbl;

—pa3BUTHE MOTHBAIIUU K 00YUEHHUIO, CHOCOOHOCTEW K CAMOKOHTPOIIO U CAMOBOCIIHTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 MU3yUYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'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 XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHus B XuMuu. YucTele BemecTBa U cMmecu. CrocoObl pa3/ieneHus: cMecei.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

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

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMoOCBS3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHHUL BelecTBa. PacuéTsl o (hopMysiaMm XMMHUYECKHX CO€AMHEHU.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakLuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpYJIOBAHHMEM, HM3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCALUs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eH e
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOPHUAOM Oapus, pasioxkenue rugpokcuna meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenue cmoco6oB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH T[OBAapEHHOW COJM, HAOMIOAEHHWE M ONHMCaHUe
pe3y/NbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKy (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopog — a5eMeHT M MpOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpOJa.

TemoBoil 3((exT XuMHUUECKONW peakIUH, TEPMOXMMHUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMH. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokneHue Bogoposa B NPUPOE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BemiecTB B Boae. MaccoBas 10Js BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.

Knaccugukanus Heoprannueckux coequHeHnid. Oxcuapl. Kiaccuduxanus okcumos:
coyieoOpa3yrorniue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIE) U HecosieoOpa3yronue. HomeHkmaTypa
oKkcu0B. PU3NUYECKNE U XMMUUECKHE CBOMCTBA OKCHI0B. [losyueHne okcuaos.



OcHoBanns. Kiaccudukanmst ocHoBaHWM: WIENOYM W HEPACTBOPHMBIC OCHOBAHMSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @u3znueckue U XUMHUUYECKHe cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OMpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHHE€ M HM3yUYEHUE CBOICTB KUCIOpOJa, HAOIIOJEHHE B3aUMOJACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3ZHMKHOBEHUS M IMPEKpaIICHUs] TOpeHus (Moxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOHpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoAa (ropeHue), B3amMojeicTBue Bojopona ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM J0Jied pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCJIOT W INETOYeH, M3ydueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTraHUYECKUX COEAUHEHHIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucremMa xummuuyeckux djementos . U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasl CBA3b. OKUCJIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonnas u anuHHOnepuogHas ¢opmel [leprogudeckoid 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
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX JIeMEHTOB [leprnoanueckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

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

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

n3ydeHrne oO0pa3lloB BEIMIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHIIA
LMHKA C pacTBOpPamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEeHNe, PEaKIIUU Pa3IOKCHHS, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBSI3€H MPU M3y4YEHUHM XMMMHU B 8 KJIACCE OCYILECTBIIAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaKk M IOHATHIA,
SBJISIFOIIMXCS] CHCTEMHBIMU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTecTBEHHO-HAY4HbIC IOHATHA: HAay4HbIM (akT, TUIoTes3a, TEopus, 3aKOH,
aHaiu3,  CHUHTE3,  Kilaccu(ukauus,  MNEpUOJUYHOCTh,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIBI,
paZvoaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUN 3apsl, BELIECTBO, TENO, OO0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, 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. CTpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHHMYECKUX BEIIEeCTB. XHMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BELIECTB, IO TemIoBOMY >(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). JK30- 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. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHM3M JAHCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAMU XHMHMUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUN M COJIEM 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 HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEAKIUU OT BO3IACHCTBHS Pa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpollecca JAUCCOLUAIII
KHCJIOT, IIeno4Yed M cosied (BO3MOXKHO HCIIOJIb30BaHUE BHUAECO MAaTEpHANIOB), IMPOBEJCHHE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKK NMPOTEKaHHs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX TMPHUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacrno3HaBaHHE HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KAaYE€CTBEHHBIX pEAKUUil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTa/ibl 1 HX cOeJUHEHHSA

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJjiopa 1 XJI0pOBO0OPO/Ia Ha OpPraHK3M velloBeka. BaxkHeiime Xaopu sl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALMN KUCIOpOJa U cepbl. XUMHUYECKHUE CBOICTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHEe M XHMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIny,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COECIMHEHUSIMU cepbl (KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEcKue Hu
XuMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero puU3n4eckue 1 XMMUYECKue
CBOWCTBA, MoslyyeHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIy4eHUE,
¢u3nueckue M XUMHYECKHME CBoicTBa (0OIIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI U BOA0EMOB). Pocdop, amioTpomnHble MOIUDUKALNU
docthopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznyeckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. lcmonb3zoBanue QocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OO6mass xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHble CTENCHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusndeckre U XuMH4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, ux GpU3MUecKue U XMMUYECKHe CBOWMCTBA, JIEHCTBHE Ha KUBbIE OPraHU3MBI,
NOJTy4eHHE U TIPUMEHEeHHE. DKOJOTHYEeCKUe MPOOJIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
coiu, UX (U3MYEeCKHe M XHMMHUYECKHE CBOMCTBA, MOJIydeHHE W MpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBINIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeTaH, »TaH, OSTWJIEH, alETWIEeH, JSTaHOJ, TIJHUIEpPUH, YyKCycHas kucnota). IlpupoaHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY W MPOMBIIIIICHHOCTH. [oHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJIeBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4€HHE MU NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIICHHOCTH. BaxHeiimme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHne 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pasuamMu cepbl M €€ COCOTUHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cyib(paT-uOH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THBIX U pocOopHBIX ya0OpeHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C MPOLyKUHUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEPUMEHTANbHBIX 3a/ad 1o TeMe «Baxheiue
HEMETaJUIbl U UX COCUHEHUSD).

MeTtajiibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METajUIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuueckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DIEKTPOXUMHUYECKUHM psJ HanpsokeHU wmerauioB. dusnueckre U XUMHYECKHE
cBoiicTBa MeTayuoB. OO1Me crocoOsl mosyuyeHust MetaioB. [IoHsATHE O KOPPO3UM METANJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: TTONOKEeHUE B [leproanyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, cTpo€HHE UX aTOMOB, HaxOXJI€HHE B Ipupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[[{emoyHO3eMENBbHBIE METAJUIBI MarHui M KajnbUui: mnosiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BakHeimme coennHeHus
KablMs (OKCUI, THIPOKCH, COn). ZKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: monoxenue B Ilepmommueckoit cucreme xuMuueckux snemeHnToB J[. .
MenzeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme xumuueckux osnementoB J[. U.
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.

O3HAKOMJICHHE C o00pa3llaMl MeTajuIoB M CIUIaBOB, MX (U3MUYECKUMHU CBOICTBaMH,
U3yYeHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBONCTB >XECTKOM BOJBI, IMpOIEcca TOPEHHs >Kele3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajablus, allOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHHUE MPOIECCOB OKPAIIMBAaHUS IIAMEHH MOHAMH HATpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpY:Kaomas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KHU3HU YelloBeka. be3omacHoe ucnosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BemecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAITBI).

Mesxicnpeomemmuoie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPH U3YYCHHH XUMHH B 9 Ki1acce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IHUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3, CUHTE3,  Kiaccudukanus, NEPUOJANYHOCTh,  HAOJIOJACHHWE,  JKCIICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKHN 3apsl, MPOBOJHUKH, IOIYINPOBOIHHKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUsI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC 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

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XO7Ie O0OY4YEHUSI XMMUU B €JUHCTBE yUEeOHOM M BOCIIUTATEIBHOMN 1EATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALUN 00yYaroIUXCsl.

JIn4HOCTHBIE pe3yJbTaThl OTPAXKAIOT FOTOBHOCTH ydaimuxcs ¢ 3IIP  pykoBojcTBOBaThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
Mupa u o0IIecTBa;

2)rpa:kIaHcKoro BOCUTAHUSA:

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B 00IIeCTBEHHO MIOJIE3HOH,
y4eOHOMCCIIEIOBATENbCKOM, TBOPUYECKOM M JAPYTrUX BHAAX JAEATEIbHOCTH, TOTOBHOCTU K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NPY BIIOJIHEHNH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIY B IPOLIECCEe ITON Y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE IOBEJIEHHWE M TOCTYNKH CBOUX TOBApHUINEW C MO3UIMH HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIEICTBHIA MTOCTYIIKOB;

3)1IeHHOCTH HAYYHOT'O MIO3HAHUS:

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIlvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM U COCTABIIAIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NpPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAINpPaBICHHBIE HA MOJY4YEHHE HOBBIX 3HAaHUN MO XUMHH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KyIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JIMTEPaTypOH, AOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH M YPOBHsI 00yYEHUS B TAIbHEHIIIEM;

4)popMupOBaHNS KYJbTYPBbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH U HENpPUSATHE BPEIHBIX
NpUBBIYEK (yHNOTpPEOJEHUSI alKOrojisi, HapKOTUKOB, KypEHHs), HEOOXOAUMOCTH COOJIIO/IEHUs
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY M peabHOM
KH3HU;

5)TpynoBoro BocnuTaHusM:

MHTEpEC K MPAaKTUIECKOMY M3Y4YCHHUIO Mpodeccuii u Tpyaa pa3IuaHOTO poJia, YBaAXKEHHE K
TPyAy U pe3yibTaTaM TPYJOBOH JEATENbHOCTH, B TOM 4HCIE€ HAa OCHOBE IPHUMEHEHHS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJODKEHUsST 00pa3oBaHUs € yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,

OOIIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycnemHol mpoecCHOHAIbHON AEATENbHOCTH U

pa3BUTHSA HEOOXOTUMBIX YMEHUMN, TOTOBHOCTh aJIalTUPOBATHCS B IPO(HECCHOHATILHOM cpelie;
6)3K0J10rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, IMOHWMAaHHE LIEHHOCTH 3J0pOBOrO M 0E30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXHUYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIECTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JlydaeMble IPU H3YyUYEHUU XUMHH, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKPYXaroLEeH MPUPOIHON CpeloH, 1JIsl MOBBIILEHUS YPOBHS SKOJIOTMYECKON
KYJITYpBI, OCO3HaHMS TINI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelIeHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUIEHNS, YMEHHSI PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLACISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpUSs, MPUHIUI, TUNOTe3a, (aKT, CUCTEMA,
IIPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHHE MUpa, U yHHMBEpCalbHbIE YUeOHbIE JeHCTBUS (MO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

Ilo3naBaTe/1bHBbIC YHHBeEpCaIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBble joruyeckue AeiicTBus:

YMEHHUS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIILIEHU NP OCBOCHUM 3HAHWI:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH (BBLIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCTIOIb30BATh MOHATHS JUIs OOBSCHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAHUSA M KPUTEPUM Ul KiAcCU(PUKALUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3H
MeXly 00BEKTaMHU U3yUEHHUs, CTPOUTH JIOTUUECKUE PacCyK/IeHUs (MHAYKTUBHBIE, 1€JyKTUBHBIE,
110 aHAJIOTWH), IeJaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHE NMPUMEHATh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMyla M YypaBHEHHE XHMUYECKOH peakUuu — NpU pElIeHUH YydeOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX NPEACTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3zoBble uccienoBarenbckme 1eliCTBUS:

YMEHHME HCIOJb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYXIACHMI;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYEHHUUECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JIOM MPOLECCa, CAMOCTOATENIBHO POTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTb OOOOLIEHHS M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 GOpM IPECTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIIpHAas IMTEpaTypa



XUMHYECKOTO COJIEp’KaHUsI, CIpaBOYHbIE TMOCOOMs, pecypchl HHTepHeTa), KpUTHYECKU
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 3a/1a4
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4d HECJIOXKHBIMH CXEMaMH, JAHarpaMMaMu,
npyruMu (popmamu rpauku U UX KOMOMHAITUSMU;

YMEHHE HCMOJIb30BaTh U AHATU3UPOBATh B Mpolecce y4yeOHOW M MCCIIeI0BATENbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU MIPOMBIIIIEHHOCTH, CETLCKOTO X034iCTBA U TpaHCIIOPTa
Ha COCTOSIHME OKPYKaIoLIeH MPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMS 3aJaBaTh BOIPOCH (B XOJ€ Auagora M (Wiu) AMCKYCCHH) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl MO3HABATEIHHON ASITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YyJIbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
Oo0LIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUSI COBMECTHBIX JAEUCTBUM, ONpEIEICHIE KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eficTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 331aHUMl ¢ y4€TOM IOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3yyaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBIECHHON 1enu,
YMEHHE UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIOBUH 3aIaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJNbTaTOB IO OCBOEHHIO O0S3aTEILHOTO COJEpXKaHMUA,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBIE
yuamumucs ¢ 3I1P Hay4yHbIE 3HaHMSA, YMEHUS U CHOCoObl NeHCTBUH, creruduuecKue JUis
npeaMeTHol oOnactu «XHUMHA», BUIBl AESITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalNH, TPEeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ysIbTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh chOPMUPOBAHHOCTH y yuauxcs ¢ 3[IP  ymenwuii:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHHI: aTOM, MOJIEKYJA, XUMUYECKUI

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JA0Jds XHMHYECKOTO
3JIEMEHTAa B COEIMHEHMH, MOJIIPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKanus
peaKkuuii: peakluu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIIECHUs], peaKkliun
o0MeHa, 7K30- U SHAOTEPMUUYECKUE PEaKIH, TEIUIOBOM 2P PEKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToMHas OpOWTanb, PagUyC aToMa, XUMHYECKas CBSI3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PacTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHH W NPUMEHSATH 3TH
MIOHSITHS TIPY OMTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

® UCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY U COCTaBIeHHS (OPMYJ BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsIThb BaJCeHTHOCTh aTOMOB JJIEMEHTOB B OHMHApHBIX COEIWHEHHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX DJIEMEHTOB: pa3jiMyaTh IMOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«moboynas mnoarpynna (b-rpymnma)», maneie U OoNbIIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle UMelTcs B Tabmume «llepronnyeckas cucremMa XHMHYECKHX
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, HEOPraHUYECKUE BEIIEeCTBA, XUMUYECKHE
peakuu (M0 YHMCIy M COCTaBy YYacTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
sdexry);

® XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIAaCCOB, TOATBEpKIAsh  ONMHCAHWE MpPHUMEPaMH  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT UX Kay€CTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHUI B PA3IMUHBIX YCIOBHSIX;

® BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMyJIie COeTMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

® TMPUMEHSTh OCHOBHBIE OMEPAIMHU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
CcpaBHEHME, 0000IIeHNe, CUCTEMATH3alUI0, KIACCU(PUKALMIO, BbISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — ISl M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIUi,
€CTeCTBEHHO-HAyYHbIE  METOABl  TIO3HAHWUS  —  HAONIOJCHWE,  HW3MEpEeHHeE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

e cleloBaTh MpaBWjaM TMOJIb30BAHUS XHMHUYECKOW TOCYIOH ©  J1abopaTOPHBIM
00OpyI0OBaHHEM, a TaKXe MpaBUiIaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U coOupaHuIo Ta3000pa3HBIX BEIIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIEHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO UHIMKATOPOB (JIAKMYC, (heHOI(PTATICHH, METUIOPAHXK U APYTHE).

K xonmy oOydeHus B 9 KJjacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI

oTpaxatb chOpMHUPOBAHHOCTH y yuamiuxcs ¢ 3[IP  ymennii:

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



HEDJICKTPOJIUTHI, IEKTPOIUTUYECKAs JAUCCOLMALMs, peakU HOHHOro OOMeEHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTHMble M HEOOpaTHMBIE pEaKIHH,
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHUE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTh XMMHYECKOM pEakluu, MpeneiabHO JOIMyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY /Ui COCTaBJI€HHMs (OpMyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCJMHEHUSAX pPa3IMYHOIO COCTaBa, INPHUHAIJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIaccy COeNMHEHHH 1Mo (opmynam, BHI XHMHUYECKOH CBs3U (KOBaJCHTHAas, MOHHA,
METaJUIN4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3apsii HMOHAa IO XMMHUYECKOH
dopMyiie, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTANINYECKOM PeIEéTKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuonnyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepU30BaTh Tadbnuunyio ¢opmy [leproanyeckoit
CHUCTEMbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHS «rJaBHas mnoxarpynmna (A-
rpynna)» u «mnobouynas noarpymnna (b-rpynma)», manele u OoJblIMe NEpPUOJIBI,
COOTHOCUTb 0003HAu€HHs, KOTOpble HMEIOTCA B IEPUOJUYECKOW Tabiume, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YUCIIO IEKTPOHOB M PACHpPEeNICHHE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWCTB 3JIEMEHTOB U HX
COEIMHEHUH B IIpeJieNax MaJbIX MEPUOJOB U TIABHBIX NOArPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUHM BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIIEHNS XUMHUECKUX 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 JICKTPOJIUTHUYECKONW JTUCCOUMAIMU KHUCIIOT, HIEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEeaKLUH,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BelleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

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

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOMN peakiuu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMHUYECKOM TOCYyIoM H  J1abopaTopHBIM
00Opy/I0OBaHHEM, a TaKKe IpaBHja OOpAIleHUs C BEUIECTBAMU B COOTBETCTBHU 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, O0000IEeHHEe, CHCTEMATH3AlHI0, BBISABICHUE MPHUYNHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHHs] CBOMCTB BELIECTB M XMMHMUYECKUX PEaKIH, €CTEeCTBEHHO-
HAyYHBIE METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
No KounyecTBo4acoB DJIEKTPOHHbIE
B HaumeHoBaHuepas3aejioB U (undposbie)
E/ TeMIPOrpaMMBbI Bcer  Kontpoabubiepador IIpakTtuueckuepador 06PA30BATETBHBIEPECYD
0 bl bl I
Pa3znea 1.1lepBoHavyaibHbIeXUMHYECKHETIOHSITHS
Xumus — BakHas 00J1acTh bub6nmoreka [IOK
1.1 €CTECTBO3HAHUS U NPAKTHYCCKOM 5 2 https://m.edsoo.ru/7f4183
EeTEIbHOCTH YeJIOBEKA 7c
bubmuoreka [IOK
1.2 BeriecTBa 1 XMMHUYECKUEPEAKIINT 15 1 https://m.edsoo.ru/7f4183
7c
Hroromopasaemy 20
Pa3znen 2.BaxHeiilne npeacTaBUTe I HEOPraHUYECKUX BelleCTB
bubnmorexa LIOK
2.1 Bo3nyx. Kucnopon. [Tousitue 06 okcuaax 6 https://m.edsoo0.ru/7f4183
7c
bubmmoteka IIOK
2.2 Bopnopon.IToHsATHE O KUCTIOTaX U CONSAX 8 1 https://m.edso0.ru/7f4183
7c
bubmmoreka IIOK
2.3 Bopna. PactBopsl. [ToHsTHE 00 OCHOBaHHSAX 5 1 1 https://m.edsoo.ru/7f4183
7c
OCHOBHBIEKIIACCHIHEOPTaHUUECKUXCOEUHE bubnmorexa LIOK
24 O p 8 11 1 1 https://m.eds00.ru/7f4183
7c
Hroronopaszaeny 30

Paznen 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xumuueckux 3jemMeHToB /. U. Menaeneea. CTpoeHueaToOMOB.
XuMnueckascBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIMU



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

Ilepnonnueckuit 3akoH u Ilepuonnueckas Bu6mumoteka [JOK
3.1 CHCTEMa XMMHUYECKHX dieMeHToB 1. 1. 7 https://m.edso00.ru/7f4183
MenaeneeBa. CTpoeHneaToma 7c
Xumuueckas CBsi3b. OKHCIUTENBHO- bubmorexa HOK
3.2 ’ 8 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbHBIC PEAKIINH 7
bubnunorexa LIOK
Hroromopaszaeny 15 https://m.edsoo.ru/7f4183
fc
bubnunoreka LIOK
PesepBHOEBpEMS 3 https://m.edsoo.ru/7f4183
/c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne KounyecTBOo4YacoB JJIeKTPOHHbIE
B HaumeHoBaHuepas3aejioB U (uu¢poBbie)
n/ TeMIPOrPAMMBI Bcer  KonrtpoubHbiepado IIpakTn4yeckuepado 0Bpa30BATETLHBIEPECYD
n 0 ThI ThI
ChI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakui
[ToBTOpEHME ¥ YIIIyOJICHHE 3HAHUI bubmorexa LIOK
1.1 p YLy 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3IesIOB Kypca 8 Kiacca 36
OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA bubmmorexa LHOK
1.2 N P P 4 https://m.edsoo.ru/7f41a6
KLIMH
36
ONEKTPOIUTHYECKAS AUCCOLUALINS bubmmorexa LHOK
1.3 P AMCCOTIAITL. 8 1 1 https://m.edsoo.ru/7f41a6
XHMMHMYECKHUE PEAKIUU B PACTBOPAX 36
Hroromnopazaeny 17
Pa3nes 2.HemeTasibl M UX COeAMHEHUS
OO11ast xapakTepuCTHKa XUMUYECKHX bubmmorexa [TOK
2.1 H pantep 4 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA-rpynmnsl. ["anorenst 36
OO11ast xapaKTepUCTHKa XUMUYECKHX bubnuoreka [IOK
2.2 anemenToB VIA-rpynmsl. Cepa u 6 https://m.edsoo.ru/7f41a6
e€coeIMHEeHU 36
OO11ast xapakTepUCTHKa XUMUYECKHX bubnuoreka [IOK
2.3 anemMeHToB VA-rpynmbl. A3ot, Gocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COCIMHEHUS 36
OO1m1ast xapaKTepUCTHKa XUMUYECKHX bubnuorexa [IOK
2.4 anemenToB |V A-rpynmsl. Yriepon u 8 1 2 https://m.edsoo.ru/7f41a6
KPEMHUH U UX COEIUHEHHUS 36
Hroromopasaeny 25



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
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.MeTa/JIBI M X COCAUHECHUSA

bubmuorexa [JOK
3.1 OO0WMECBOCTBAMETAIIIOB 4 https://m.edsoo.ru/7f41a6
36
bubmuoreka [JOK
3.2 BaxHnelmme MEeTaUIBI U UX COEUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroromopazaeny 20
Pa3znen 4. Xumus u oKpy:xaiomas cpeaa
bu6mmorexa [IOK
4.1 BeriectBa 1 MaTepuaibl B )KH3HH YE€IOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroronopaszeny 3
bu6mmoreka [IOK
PesepBHOEBpEMS 3 https://m.edsoo.ru/7f41a6
36
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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




IHOYPOYHOE IINTAHUPOBAHHME
8 KJIACC

Ne KoaunuecTBouacoB
Haranzy JJ1eKTPOHHBbIENU(PPOBHICOOPA30B
;I Temaypoxka Bec  Konrpoabubr  Ilpakruueckn .o ATEILHEICPECYPChT
ero  epadoTbl epaldoTbl
n
1 [Ipeamer xumun. Ponps xumuu B 1 bubmuorexa [JOK
’)KM3HM YesoBeka. Tela u BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax Mo3HaHUS B 1 bu6mmoreka [IOK
XHUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padorta Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu u 1 bubnnoreka [JOK
npuéMbI 00paIeHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHHEM
4 YucTele BelecTBa U CMECH. 1 bu6mmoreka [IOK
Cnioco0Obl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 BH6H_H0TeKa HOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU MTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBI M MOJIEKYJTb1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmorexa [IOK
(CHMBOJTBI) XUMUYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CI0KHBIEBEIECTBA 1 bubmmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONCKYISIPHOCYUCHHUE 1 bubmmorexa [TOK
yIpHOCY https://m.edso0.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa
10  BemectB. Xumuueckas Gpopmya. 1 bubmorexa HOK

BaneHTHOCTRaTOMOBXUMHYECCKUXDJIC

https://m.edsoo.ru/ff0d2eae



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

MCHTOB

OtHOCUTEIbHAA aTOMHAd Macca.

11 OTHOCHUTENBHAS MOJICKYJISIpHAs bubamorexa LIOK
https://m.edsoo.ru/ff0d323c
macca
12 MaccoBasi 107151 XUMHUYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moib. bu6mmoreka [IOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUUYECKUE SIBIICHUS. bu6mmorexa [IOK
XUMHUECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBUs NPOTEKAHUS bubnnorexa [HOK
XMMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrIunciieHus KOIU4ecTBa, MacChl
17 BemeccTJ;ea 1o yS;IBHeelgnﬂi/; e Bronmozexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
18 ggafggg) ?fj:;;};ﬁll‘g q;:;'ll/l(?ﬁ(eHI/IH Eubmorexa IIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
19 smmmaoncmer. Obobmeme Bu6mrorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMI3HAHUI
20 KonrtponbHas padora Nel no reme bubnuoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 BB(?;J:J[I)?’;a K;ﬁfg;;f f .:afe?v([:eTIj: u bubmmorexa LJOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnueckre U XUMUYECKHE
29 CBOMCTBA KHCIIOpOJa (peakuu bubnmnorexa [JOK

OKHWCJICHUSI, TOPEHUE).
[TonsTHEOOOKCHIAX

https://m.edsoo.ru/ff0d4614



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

Cnoco0bl MoTyyeHus KHCI0poia B

bubmuorexa [JOK

23 nabopaTopuu U IPOMBIIIUICHHOCTH. https://m.eds00.ru/ff0d497a
[IpumMeHeHnekucaopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
o4 peaKkuru, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMHUYECKUX PEAKIUAX
35 Sarpmmenme sorna. enocatn o Bumiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALICHUS
e | pmeTecan paors 1o o e Bucmorera LOK
. https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJia, U3YUYEHHE €TI0 CBOMCTBY»
27 Bonopon — anmemeHT u mpocToe bu6mmoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
| Sl i BuGorera LOK
) https://m.edsoo.ru/ff0d4dd0
IIpumeHeHneBoiopoaa
29 [lonsaTHE 0 KHCIOTaX U COJIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crnioco0blI nosty4eHus BOAOpoa B bubnnorexka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31 Hlonyaenme n sobupanne onopns BuGmaorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOMCTB)
32 MossipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
3 vemecnma rass o oo momcommony BuSmoraxa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
34 Brrunciienus 00EMOB ra30B 10 bu6nmoreka [JOK

YpPaBHEHHUIO PEaKITMN Ha OCHOBE

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

3aKOHA 00BEMHBIX OTHOIIECHUI ra30B

35 du3nYecKre U XUMUYECKUe bubmuorexa [JOK
CBOCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bu6mmoreka [IOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrpimienabie U1 HeHACBIIIEHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBasi /10J1s1 BEIIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBieHue pacTBOPOB € bubnnorexa [HOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopon. Bomopos. Bona» https://m.edso0.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCU(PUKALINS, bubnuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
o | o e oo B LOK
’ https://m.edsoo.ru/ff0d664e
amM(pOTEepPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bubmuorexa [JOK
KJIaccU(UKaIUs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
16 cnocotm momyenun. xiveoRe ubanorexa IOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
47 | Ilpaktuyeckas pabora Ne 6. bubnuoreka [IOK
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Pemenue skcnepuMeHTaIbHBIX 33024
1o Teme «OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCIMHEHUI

https://m.edso0.ru/00ad9b7c

I'enernueckas cBsi3b MEKIY

bubmuorexa [JOK

43 | xnaccamn HeoprafuHeckux https://m.edsoo.ru/00ad9a50
COCMHEHMI
49 O60061eHue u bubnmoreka [JOK
CHCTEMATU3ANA3HAHUN https://m.edso0.ru/00ad9ch?2
S0 "Ocromme roncon neoprasacexix Batmoreka I1OK
o p https://m.edsoo.ru/00ad9%ela
COCIMHEHMI
S e stenenton. Honsmie buGaorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMu4eckux 3nementos 1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuospl, TpymIibl, TOATPYIIIBI bubmorexa [IOK
PHOJIBL, TPYTITIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCcTaB aTOMHBIX bubnuotexa [JOK
saep. M3oromsrl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 06onoquU Bubmorexa [IOK
55 aromos 3nemeHToB Ilepuoanueckoit .
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa Bubnmorexa [IOK
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. J1.

N. MenaeneeB — y4€HbIi, Ie1aror 1

https://m.edsoo.ru/00ada96e
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rpak1aHUuH

58 DIeKTPOOTPULIATETLHOCTHATOMOBXH 1 bubnmoreka [JOK
MHUYECKHUXDJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 | HonmasxummriecKascaass . https://m.edsﬁ).ru/OOadacM
60 KoBaneHTHasnoasipHassXxuMHU4ECKasic 1 bubmumoreka [IOK
BsI3b https://m.edsoo.ru/00adaab8
61 KoBanentHasHenoasspHasXxuMmu4yecka 1 bubnuorexa [JOK
SICBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 | Crenempoxucnemms . https://m.edscL)E).ru/OOadae28
63 OKuCIUTENHHO- 1 bubnuotexa [JOK
BOCCTAHOBHTEIIbHBIEPEAKIIHH https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
o | Komommepem et roe | Bnmorea 10
N HIMIeCKASCEA3ES https://m.edso0.ru/00adb486
66 PesepBHblil ypok. O6001eHue u 1 bubnnorexka [JOK
CHCTEMATH3ALHs 3HAHWI https://m.edso0.ru/00adb33c
67 PesepBHblil ypok. O6o0meHue u 1 bubnnorexka [JOK
CHCTEMATH3ALHs 3HAHWI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O00011eHNE 1 1 bubnuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KounuecTBo4acos
Be Jaramzy  DuexkTpoHHblenugpoBbieodpaso
n Temaypoka
YP er Koutpoaehbt  Ipaxruteck YeHus BaTeJIbHbIepecypchl
/ epaboThI nepadoThI
n
Ilepuonnueckuii 3akoH. [lepuoauueckas
1 CI/I(?TeMI; XUMHYECKHUX BHGMIG)HTOﬂB pIN Y| 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘-IGCsz 3JIEMEHTOB TEPBBIX TPEX 1 bubmmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOIOB
Knaccudukanus u HOMeHKIaTypa bubnnoreka [JOK

3 1 )

HEOPraHUYECKUX BELICCTB https://m.edsoo.ru/00adb7e2

4 Buner xumrueckoii CBSI3U M THIIBI 1 bubnunoreka LIOK
KPUCTAJLIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no teme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Knaccudukanms XuMruaeckux peakiuit bubmuoreka [IOK

6 1 .

10 pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 eaKIuu HOH?[I?FI/IG 0 TOMOT'€HHEIX U 1 Bubmuorexa HOK
P ‘ https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PeaKIMIX
[ToHsiTHE 0 XUMHUYECKOM PAaBHOBECHUHU.

8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUYECKON pPeaKIMK U TIOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKHUCIUTENBEHO- bubnuoteka [JOK

9 1 )
BOCCTaHOBHUTEJIbHBIEPEAKIINH https://m.edsoo.ru/00adcade

10  Teopus IEKTPOIUTHICCKON 1 bubnuotexa [JOK
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JUCColalu. CunbHbIC U cl1a0ble
OJICKTPOJIUTEI

https://m.edso0.ru/00adcd68

11 HouHbleypaBHEHUIPEAKITNI bubmaorexa LIOK
yp peakn https://m.edso0.ru/00add448
12 | ooosssmt  epero npeAGTAARGR 06 BuGorera LIOK
JIpel https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUICCKON TUCCOITUAITUT
13 | mpoxcmancrtt of anopomTIAGoRoi BuGamorexa LIOK
pea P https://m.edsoo.ru/00add8b2
JIUCCOLMAAN
14 [TousATHE O TUAPOIU3ECOIIEN Bubmzorexa HOK
b https://m.edsoo.ru/00add9d4
. bubnuorexa [IOK
15 O00011IEHNE U cUCTEMATHU3AIMI3HAHUIA hitps://m.eds0o.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubnnorexa [JOK
IKCIIEPUMEHTAIBHBIX 337134 https://m.edsoo.ru/00addbfa
7 | o s oo BuGuorexa LIOK
P a1 HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUU B pACTBOPAX)»
18 | XKoo conormn un ommone BuGmorexa LIOK
pHUMEp https://m.edsoo.ru/00addfe2
XJIopa
16 | Tty oo, voraomme BuGmorexa LIOK
» HOTTY ’ https://m.edso0.ru/00ade104
IPUMCHCHUE
20 | o s mom BuGmiorexa I1OK
y N o ’ https://m.edso0.ru/00ade348
U3y4YeHHE e€ CBOWCTBY»
21 | xprestr por comt omvE 2 BuGanorexa LIOK
peaximH, A https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
22 = OOuiast XapaKTepUCTHKA 3JIEMEHTOB bubmuoteka [IOK
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VIA-rpymiibl

https://m.edsoo.ru/00ade64a

AnnoTpornHbie MOAU(UKALIUY CEPHI.

bubnunoreka LIOK

23 Haxoxaenue cepsl u eé CO?I[I/IHCHI/II/I B hitps://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHECBOWCTBACEPHI

o4 CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U bubmmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupsl cepol. CepHas KHCIOTa

25 q)HBlefI[eCKI/IE u xmfnqecxne CBOIz/'ICTBa bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JICKAIUEC B
OCHOBE MPOMBIILICHHOI'O CIToco0a

26 HOqueHIEH CEpHOIl KUCIIOTHI. bubmorexa HOK
. https://m.edsoo.ru/00adec8a

XUMHUYECKOE3arpsA3HCHUECOKPYKAIOIICHC
PEABICOSAMHEHUSIMHUCEPHI

27 Brranciaenre MaccoBoii 10JIM BRIXOAa bubnunoreka LIOK
IPOJYKTa PEaKIMu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTeprucTHUKa 3JIeMeHTOB VA-

og ~ TPYmHNBL A30T, pacpocTpaHeHue B bubnmnoreka HOK
npupoze, GU3NIECKre U XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOICTRBA
AMMHUak, ero Gpu3nUecKue 1 XUMHYECKUE bubnmnoreka HOK

29 . )

CBOMCTBA, NMOJyYCHUE U TIPUMEHEHNE https://m.edsoo.ru/00adf004
ITpakTuueckas padora Ne 3 mo Teme
30 <<1P[0J'IyquI/I€ alxleHaKa M3Y4YCHHE €ro bubmorexa OK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue u bubnmorexa LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
AMMOHNS B Ka4eCTBE MUHEPATBHBIX Bu6motexa LIOK

32 ynoOpeHui.

XuMHYecKoe3arps3HEHUEOKpYKatolec
peabICOEAMHEHUSIMUA30TA

https://m.edsoo.ru/00adf518
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®dochop. Okcun dhocdopa (V) u

33 | dochopnHas kuciora, GpuzHIECKUE U bubmorexa [IOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnons3oBanue gochaToB B KauecTBe
34 ~ MMHCDATBHBIX yaoOpeHui. bubnuorexa [JOK
3arpsi3HeHUENpUpOaHOMcpeabihochaTam https://m.edsoo.ru/00adfc20
u
35 VYraepon, pacipocTpaHeHHE B IPUPOJIE, bubmuorexa [JOK
pu3ryecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yrieponaa, ux Gpu3ndeckue u
36 ~ XUMHUECKue CBOMCTBA. DKOJIOTUYECKHUE bubmuoreka [{OK
po0JIeMbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)
37 = YromnbHas KUCIIOTA U €€ COIH bubmorexa HOK
https://m.edso0.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 "IlosrydyeHune yrieKucioro rasa. Bbu6moteka [JOK
KauectBeHHas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBOHAYaAIEHBIC IOHATHUS
39 OI)elE)aHOH;eCaIiIHX BeeH_IeOCTBaX K(e)li 0 bubmiorexa LJOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSIX YTIIepoaa
40 KpeMHuii u erocoequHeHus bubmiorexa LJOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue
41~ OKCTICPHMEHTAILHBIX 327124 11O Teme bubmuorexa [IOK
«Baxueiine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS)
2 B neveramn BuGaorexa LIOK
https://m.edsoo0.ru/00ae0el8
COCTMHEHUS)
43 = OO0mas XxapakTepuCcTUKa XUMHUYECKUX bubmuoteka [IOK
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3JIEMCHTOB — MCTAJIJIOB.
MeTtannudyeckas CBSI3b U MeTaJId4decKast
KpUCTAJUIMYECKas PEIIETKA.
Du3nyecKuecBOMCTBAMETAIIOB

XUMHWYECKHUE CBOMCTBA METAIJIOB.

https://m.edso0.ru/00ae103e

44 DAeKTpOXMMMUYECKUHN Psii HAPSKEHUN bubmorexa LOK
https://m.edsoo.ru/00ae1156
METaJIIOB
OO0mue cnocoObl MOTYYEHUS METAJLIOB.

45 CmuiaBbl. Beruncienus o ypaBHEHUSAM bubmmoreka [JOK
XUMHYECKUX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH

46  TloHsATHE O KOPPO3HMHMETAILIIOB bubsmorexa [IOK

https://m.edsoo.ru/00ae1278
bubnuoreka [{OK

47 Illenoumpiemeras: https://m.edsoo.ru/00ae14b2

48 = OKcuIbl ¥ TUAPOKCHIBI HATPHS M KAJTHS bubmorexa [IOK

https://m.edsoo.ru/00ae14b2

49 [IlenouHO3eMeNbHBIC METAJIIBI — bubmmoteka IIOK
KaJIBIUA U MarHU# https://m.edsoo.ru/00ae15e8

50  BaxkHnelmmecoeuHEeHUSIKATbIUS bubmorexa LIOK

https://m.edsoo.ru/00ae15e8

51  OO6oO6uieHre B cHCTeMaTH3alusI3HaHUN

50 JKEcTKOCTh BOABI U CIIOCOOKI €& bubnmorexa LIOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886

o | g pbos e 60 e BuGaioness LOK

| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bubmuoreka [{OK

o4 | Amowmmui https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe cBOMCTBA OKCHIA U bu6muoreka [IOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64

56 @ Xeneso bu6nunorexa LIOK
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https://m.edso0.ru/00ae1d86

Oxcuibl, ruapoKcuIbl 1 coitu xenesa (1)

bubnunoreka LIOK

S u xenesa (I11) . https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cUCcTEMaTU3 a3 HAH U 1
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 bu6nmoreka [IOK
«BakHeHIue MeTaUIbl M X https://m.edsoo.ru/00ae3de8
COCTUHCHUSDY
Brruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60  DearcHToB JaH B M30BITKE WA COTCPIKUT 1 bubnuoreka [{OK
pUMECH. https://m.edsoo.ru/00ae1750
BrrunciaeHusMaccoBOR 10IMBBIX01AITPOT
YKTapeaKIuu
61 O00011IeHNE U CUCTEMATHU3AUI3HAHUIA 1
KonTtponpnast padora Ne4 o teme
62 «BaxkHelnme MeTalibl U UX 1
COCTMHCHUS
63 BemectBa 1 matepuainsl B IOBCEAHEBHOMN 1 bubnmnoreka HOK
JKU3HU YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHUYECKOE3arpsA3HEHUEOKPYKAOLIECIC 1 bubmuoteka [IOK
pens https://m.edsoo.ru/00ae4270
65 Ponp XxMuu B pelIEHHH SKOJIOTHYECKHUX 1 bubmmnoreka HOK
npoOiieMm https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubmuoteka [IOK
CHUCTEMATH3AIMS 3HAHWHA https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHNE 1 1 bubmuorexa [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O6o0uieHue u 1 bubmuoreka [JOK
cUCTEMATH3aLUs 3HAHUH https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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MoanucaHo: Poanoxosa CeetnaHa
BopucosHa
P OH M O H O B a DN: cn=PoavioHosa CeeTnaHa BopucosHa,

¢c=RU, 0=MYHULIMNANbHOE
BOMKETHOE
OBLEOBPA3OBATEJIBHOE

B eTn a H a YUYPEXIEHVIE KALYVICKOrO
MYHULIMNAIIBHOT O OKPYTA
"KAOYWCKAA CPEOHASA LKOMNA",
email=kaduyschool2@mail.ru

O p M CO B H a MpunymnHa: A o3HakomMunca ¢ aTum

[IOKyMEHTOM
[Marta: 2024.10.18 15:58:05 +03'00"
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