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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTENBHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrapieHHbIX B PI'OC 00O, a takxke Ha ocHOBe (perepanbHOM pabodeil MporpaMMbl
BOCTIMTAHUS U C YU4ETOM KOHLEMIUU MPEeroJaBaHus y4eOHOro mpeamera « XuMus» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoit denepanumn.

[Iporpamma mo XuMuH AAaET MpeICTaBICHUE O LENAX, OOIIEH cTpaTeruu 00y4YeHus, BOCIIUTAHUS U
pa3BUTHA OOYYaIOLIMXCS CPEACTBaMHU Y4eOHOIro IMpeaMeTa, YCTaHAaBIUBAeT 00s3aTelbHOE MPEeIMETHOE
coJiep;KaHue, MpeaycMaTpuBaeT pacipelielieHue ero 1o KjiaccaM M CTPYKTYpUpOBaHHE IO pasfesiaM U
TEMaM MporpaMmbl IO XHMMHH, OIPEAETSAET KOJUYECTBEHHbIE M KayeCTBEHHBIE XapaKTEPUCTUKU
COZIEpXKaHUsA, PEKOMEHAYEMYIO MOCIEIOBATEIBHOCTh M3YyUYEHHS XUMHUH C YYETOM MEKIPEAMETHBIX W
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKU Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOyuaroluxcs,
oTpesieNisieT BO3MOXKHOCTH TpeaMeTa AJisl pealn3alud TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHMs, a Takke TpeOOBaHUIl K
pe3yabTataM OOy4YeHHsT XMMUU Ha ypOBHE Lesell M3y4YeHHs IpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-
M03HABATENIBHOM JEATEIHLHOCTH 00YUaIOIErocsi IO OCBOCHUIO YUEOHOTO CO/IePIKaHUsL.

3HaHWE XUMHH CIY)KHT OCHOBOM ISl (OPMHUPOBAaHUS MHPOBO33PEHHS OOYydalOIerocsi, €ro
MPEJCTaBICHUNA O MaTepHalbHOM EIWHCTBE MHpPA, BAXHYIO POJb HrpaloT (GopMupyemble XHUMHUEH
MIPEJICTaBICHHSI O B3aMMOIIPEBPAIICHUSIX SHEPTUH U 00 3BOIOIMH BEIIECTB B IPUPOJE, O MyTSIX PEIICHUs
MIO0ANTBHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKON, MUIIEBON U
IKOJIOTMYECKOI Oe30macHOCTH, MpobIeM 3ApaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH sl CaMOpa3BUTHUS M (OPMUPOBAHUS KYJbTYPHI
JUYHOCTH, €€ 001Iel U (yHKIMOHAIBLHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOpMUPOBaHNE MBIIUICHUS! U TBOPUECKUX CITIOCOOHOCTEH 00yUYaromuXxcs, HAaBBIKOB
X CaMOCTOSITEIbHON Y4YeOHOH NesATeNbHOCTH, JKCHEPUMEHTANbHBIX U MCCIEAO0BATENbCKUX YMEHMH,
HEO0OXOUMBIX KaK B MOBCEAHEBHOMN KHU3HU, TaK U B MPO(EeCCHOHANBHOM IS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYyYHOrO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIsA[a Ha
€MHCTBO TPHUPOJABI M YEJOBEKa, SBJSETCS OTBETCTBEHHBIM STanmoM B (OPMUPOBAHUU €CTECTBEHHO-
HAy4YHOM rpaMOTHOCTU O0YYarOIINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOLICHHSI K E€CTECTBEHHO-HAYYHBIM 3HAaHUSM, K
NPUPOJIE, K YeTIOBEKY, BHOCHT CBOM BKJIa/l B 9KOJIOTMYECKOE 00pa30BaHHe 00yUYaIOIUXCS.

JlanHble HampaBiieHUs B OOyYeHUHM XUMHH O0ECIIEUMBAIOTCS CIEU(PUKON CcoAepKaHUsd Y4eOHOTO
npeaMeTa, KOTOPBIN SBIISETCS MeIarornyecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKW XUMHUH Ha
OIPEIEIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMUCS CHCTEMbl TEPBOHAYANBHBIX MOHITHIA XHUMHH, OCHOB HEOPTaHWYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX TOHITHI OPraHMYECKON XUMHUH.

CtpykTypa cofepKaHusi IPOrpaMMbl [0 XUMHUHU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOI0O IMOAX0a K
e€ nzyueHnro. CozepykaHue CKIAAbIBAETCS U3 CUCTEMBI IMIOHATHM O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYecKoH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPIaHW30BaHbI [0 MPUHLIUITY
MOCJIEI0BATEIBHOIO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;



— IpeCTaBICHUI 00 ANEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE AMIIUPHUYECKHU MOTYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOHS (DYHKIIMH OOBSICHEHUS
Y TPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U BO3MOXXHOCTEW MPAKTHYECKOTO MPUMEHEHUS U TOJYUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHe mporpaMMbl IO XMMHU CHOCOOCTBYET (POPMHPOBAHHIO MPEACTABICHUS O XUMUYECKON
COCTABJISIFOLIEH HAyYHOM KApTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IECHHOCTHOIO OTHOILLIEHHUS K
Hay4yHOMY 3HAHMIO M METOJlaM IO3HaHMs B Hayke. M3ydeHue XMMHUM NPOUCXOOUT C IMPUBICYEHUEM
3HAaHUI M3 paHee M3YYCHHBIX yueOHBIX mpeaMeToB: «OKpyxaromuil Mup», «buonorus. 5—7 kimacce» u
«Du3zuka. 7 Kiacey».

[Ipn u3ydyeHUH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHUM OCHOB XHMHYECKON HAyKH Kak
00JITaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUYECKOW NEATEThHOCTH YEJOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MHPOBOM KyJIbTYypbl. 3ajaya y4eOHOro IMpeaMeTra COCTOMT B (DOPMHUPOBAHHUU CHCTEMBI
XUMUYECKUX 3HAHUM — BaXKHEWIINWX (HAKTOB, TOHATHM, 3aKOHOB W TEOPETUYECKHUX ITOJOKECHUH,
JOCTYMHBIX 0000IIEHUII MHPOBO33PEHUECKOTO XapakTepa, si3plka HayKd, B MPHUOOIICHWH K HAYYHBIM
METOJIaM TO3HaHWS TPU H3YyYEHUH BELIECTB U XMMHUYECKHX pPEakiuii, B (pOPMHUpPOBAHUH U Pa3BUTUU
MO3HABATENBHBIX YMEHUN M MX MPUMEHEHUH B y4eOHO-TIO3HABATEIHHOU U y4eOHO-MCCIIeIOBATEIHLCKON
NeSTeNbHOCTH, OCBOCHUU TPaBUII 0€30MaCHOTO OOpAICHHS ¢ BEIIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu m3ydyeHUn XUMHUHM HAa yPOBHE OCHOBHOTO OOIETO 00pa3oBaHMs BaXXKHOE 3HAUYCHHUE MPUOOpETH
TaKHe 1eJId, KaK:

— (GOopMUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K caMooOpa3oBaHMIO,
COTPYAHHYECTBY, CaMOCTOATEIHLHOMY TMPHUHATHIO PEIICHHUH, CIIOCOOHOW aaanTUpOBaThCA K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKH3HU;

— HANpaBJICHHOCTh OOydYeHHMs Ha CHCTEeMAaTHYecKoe TMpHoOIIeHne OoO0ydamlmxcs K
CaMOCTOSITEJIbHOM TO3HABaTEIbHOW JEATEIHHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMUPYIOIIIM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUW;

— oOecrie4yeHHE YCIOBHM, CIIOCOOCTBYIOIIMX  IMPUOOPETEHUIO  OOYYAIONIUMUCS  OTbBITa
pPa3HOOOpa3HOM  JEATENBHOCTH, TO3HAHUS M CAaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl Pa3IMYHbIX BUOB JIESITEILHOCTH;

— (opmupoBanue 00mel QyHKIMOHAIEHON U €CTeCTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHATD U OIEHUBATH SIBJICHHS OKPY>KAIOIIEr0 MUPA, UCIIONIB3YsI 3HAHUS U OIIBIT, MOTYYCHHBIE
MPU U3YYCHUU XUMUH, MPUMEHSTh UX TPU PEHICHHH TPOoOJieM B MOBCEIHEBHON JXU3HU M TPYAOBOMN
NeSITeTbHOCTH,

— (QopMupoBaHue y O0OYYaIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHWM, TOHMMAaHHUS IIEHHOCTH
XUMHYECKUX 3HAHWM AJI BBIPAOOTKU KOJOTHYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U TPYIOBOM
NESATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYIKAIOIICH MPUPOTHON CPEIbl;

— pa3BHUTHE MOTHUBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIO M CaMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHsS OOIIEYEeNIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HAMPaBIEHHOCTU JAJILHEHIIIETO O0YUCHHS.

OOmee YHWCIIO 4YacoB, OTBEACHHBIX HJIS W3YYCHHS XHUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, coctaBisgeT 136 yacoB: B 8 kiracce — 68 yacoB (2 daca B Hezien0), B 9 kitacce — 68 vacos (2
yaca B HEJIEJIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumun. Posb XuMuM B JKHM3HHM 4YelOBeKa. XUMHUS B CHCTeME HayK. Tena W BelecTBa.
duznueckre CBOMCTBa BelIeCTB. ArperatHoe cocTtosHue BemiecTB. [loHsATHe 0 MeTogax IMO3HAHMS B
xumun. YucTeie BemecTBa U cMecu. CrocoObl pa3aeneHus: CMEeCei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CUMBOJIBI XUMHUYECKUX 3jeMeHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XWMHUYECKHMX JJEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcUTeNnbHAs aromMHas Macca. OTHOcUTENbHas MoOJIEKyJspHas macca. MaccoBast
J10JI1 XUMUYECKOT'O 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemecrBa. Monbs. MonspHas macca. B3anMoOcCBsI3p KOJIMYECTBa, MAcChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tel mo hopMynaM XMMHUUECKUX COCTUHEHHIA.

®u3znyueckre U XUMUYECKUE SIBJICHUS. XUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XUMHU4YECKHe ypaBHeHus. Krmaccudukamusi XUMHUYECKHX peaknuid (COeAMHEHUS,
pa3IoKEeHUs, 3aMEIIeHUs, 00MEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMUYECKOH NOCyA0M, MpaBujiaMu paboThl B JabopaTopuu U npuéMamu oOpaleHus
c JabopaTopHbIM OOOpyJOBaHMEM, H3yYe€HHE M ONHCaHHe (U3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYECKUX BEIIECTB, HabOmoaeHue (u3nueckux (IUIaBIeHWE BOCKAa, TasHUE JIbAa, pacTHUpaHue
caxapa B CTyIKe, KUIIEHHUE U KOHJICHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH, TPOKATTUBAHUE METHOMN
MPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KHCIOTON) SIBICHUN, HAOMIOJeHHEe U ONHMCAHHWE MPHU3HAKOB
IIPOTEKaHUsl XUMUYECKUX PEAaKLMH (pa3oKeHUe caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuU, B3aMMOJCHCTBHE JKeie3a ¢ paCTBOPOM COJU
meau (II), n3ydyenue crnoco6oB pasnieneHust CMecei: ¢ MOMOLIbI0 MarHuTa, (UiIbTPOBaHUE, BbIIAPUBAHUE,
TUCTWILISINS, XpoMaTorpadusi, MpOBEIEHHE OYUCTKH TOBAPEHHOW COJHM, HAONIONEHHE W ONHCaHUe
pe3yabTAaTOB MPOBEJEHUS OIBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS] MAacChl, CO3JaHUE Mojene
MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiinue npeacraBuTe I HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucnopoa — anemeHT u npocroe BemectBo. Haxoxnenue
KHCIIOpOJia B IPpUPOJIe, GU3NICCKUE U XUMHUYECKUE CBOMCTBA (peakiuu ropenusi). Oxcuapl. [Ipumenenne
kucnopona. CrmocoObl TONydYeHUs KHCIOpoAa B JIA0OpATOPUU W MPOMBIIIIEHHOCTH. KpyroBopot
Kucaoposia B mpupojie. O30H — aJu1oTpoIHas MoAu(pUKalys KUCI0po/a.

TermoBoit  3>dexr XumMHUecKOW  peakiuH, TEPMOXHMHYECKHE YpaBHEHHUS, DJK30- U
SHIOTEPMUYECKHE peakUMH. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE BO31yXa, YCUJICHUE NapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bopmopon — snement u mpocrtoe BemiecTBo. HaxokaeHue Bojoposaa B mpupone, (puzndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI oayueHus. KucioTsl 1 comm.

MounsipHblii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBOMCTBA BOAbl. Bona kak pactBopurens. PacTBopsl. HachllieHHBIE 1 HEHACHILIICHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi [I0Jsl BEIIECTBA B PACTBOpPE. XHUMHUYECKHE
cBorcTBa Bonbl. OcHoBaHus. Poib pacTBOpoB B mpHpoAe M B KU3HH 4YelloBeKa. KpyroBopoT BOIbI B
pupoje. 3arpsi3HeHUE NPUPOIHBIX BOJA. OXpaHa U OUUCTKA IPUPOAHBIX BOJ.

Knaccudukammst  Heopranmueckux  coemuHenmit.  Oxcunbl.  Kiaccudukanus — oKCHIOB:
cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, am{QoTepHble) U HeconeobOpasyromme. Homenkiatypa
okcuoB. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenue okcuaos.

OcHoBanus. Kiaccudukanus ocHOBaHMI: MENOYH W HEPAaCTBOPUMBIE OCHOBaHUs. HomeHKaTypa
OCHOBaHMM. PU3HUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHMM. [loiryueHrne ocHOBaHUM.



Kucnotsl. Knaccugukanus kucinot. Homenknarypa kucinot. @usnyeckie 1 XMMUYECKHE CBOICTBA
kucnot. Psag akruBHoctu metauioB H. H. bekerosa. [lomydenue Kucior.

Comu. Homenknarypa coneidt. @uznueckre 1 XuMu4ueckue cBoicTa cosiei. [lomydyenue comneit.

['eneTnueckas cBsI3b MEXKy KJIACCAMH HEOPTraHUYECKUX COECIUHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpeETICHUE COAEP)KaHUs KUCIOpojJa B BO3AyXe, IOJNydyeHHe, coOupaHue,
pacrno3HaBaHHe U M3yYeHHE CBOMCTB KHCIOpPO/Aa, HAOIIOACHHE B3aMMOICHCTBUS BEUIECTB C KUCIOPOJOM
U YCJIOBHUSI BOSHUKHOBEHHUS U MPEKpAIICHUsI TOpeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U
ONMCaHME WX CBOMCTB, MOJy4YyeHHE, COOMpaHHE, paclo3HaBaHWE W U3y4YEHHE CBOMICTB BOAOPOAA
(ropenue), B3aumopeiicTBue Bojgoporga ¢ okcuaom wmenu (1)  (Bo3MOXKHO —HMCIONB30BaHUE
BUJIEOMATEPHAIIOB), HaOII0IeHnEe 00pa310B BEIIECTB KOJIMUYECTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEN
pacTBOPEHMS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OIpPEACIEHHON
MaccoOBOM J10Jiel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METa/lIaMU (HATPUEM U KaJlbLIUEM)
(BO3MOXXKHO HCIOJIB30BAHHWE BUAEOMATEPUATIOB), HCCIEIOBAaHUE OOpaA3L0B HEOPIaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIaCCOB, HAOMIOJEHHE M3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH,
n3yueHnue B3aumojenctBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTBI, KHCIOT C METajljlaMH,
peakuuil HelTpanu3aluy, MoIy4eHHe HEpaCTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJJHOIO METaJlJIa APYTUM
U3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHeilne Ki1acchl HeOpraHM4eCKUX
COECIMHEHUI.

Ilepuoauveckuii 3axkoH u Ilepmoauyeckass cucrema xuMudeckux 3iemenrtoB JI. MH.
Menpgeseesa. CrtpoeHne arToMoB. XHMHYeCKasd CBf3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBpie TOMBITKH KiIaccU(PUKAIME XUMHYECKHX dSJeMeHTOB. [loHsTHe O Tpymnmax CXOJHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE META/UIbl, TAJIOI€Hbl, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCUJIBI U TUAPOKCH/IBI.

[Iepnonnueckuit 3akoH. Ilepumonnueckas cucrema xumuuyeckux aemeHToB [[. M. Menneneesa.
Kopotkonepuoanast u mvaHonepuoiHas ¢opMsl [lepuonnyeckoil cucTeMbl XMMUYECKUX 3J€MEHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HYECKH CMBICI TOPSAJKOBOIO HOMEPA, HOMEPOB MEPUOAA U
TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX snep. M3ortomel. Onektponsl. CTpoeHHE >3JIEKTPOHHBIX
obonouek aromoB mepBbix 20 xumuueckux aneMeHToB [lepuonmyeckoit cuctemsr [[. M. Menneneesa.
XapakTepucTuka XUMHUYECKOIO 3JIEMEHTa II0 €ro IojoxxeHuro B Ilepumommueckon cucreme JI. M.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs pajauyca aTOMOB XHMHUYECKHUX 3JEMEHTOB, METAJUIMYECKUX H
HEMETAJJIMYECKUX CBOMCTB 110 TPYIIaM U MepUuoiaM.

3nauenue llepmonnueckoro 3akoHa u Ilepmoanueckoi CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB IS
pa3ButTHs Hayku U ipakTuku. [{. 1. MeHneneeB — y4€HbIN U rpak1aHUH.

Xumnueckas cBs3b. KoBaneHTHast (HOJsipHAs M HEMOJSIpHAs) CBA3b. DJIEKTPOOTPHULATENIBHOCTD
XUMUYECKUX AJ1eMEeHTOB. MIOHHas CBS3b.

Crenenp okucineHusi. OKHUCINUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. lIporecchl OKHCIEHUS WU
BOCCTaHOBJIEHMsI. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpa3lOB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJACHCTBHE T'MJIPOKCHIA LIMHKA C
pacTBOpamMu KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHUS).

Mesicnpeomemmbwle céazu

Peanuzanus MexXnpeaMETHBIX CBA3€H NPU M3YYEHHMM XMMHHM B 8 KJlacce OCYUIECTBIISIETCS 4epe3
HCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, SBJISIONIMXCS CUCTEMHBIMU
JUIS OTZIEBHBIX MPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.



OOm1re ecTecTBEHHO-HAYYHbIE MOHATUS: HAYYHbIH (PaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIU3, CHHTES,
KJlacCupuKalus, NEePUOAUYHOCTb, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb,
SIBJICHUE.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIN, U30TOIbI, PaAHOAKTUBHOCTb,
MOJIEKYJIa, 3JEKTPUUECKUI 3apsf], BELIECTBO, TeNO, O0bEM, arperaTHoe COCTOSIHWE BEIIeCTBa, ras,
¢u3nueckre BeJIMYUHBI, €AUHULIBI U3MEPEHHsI, KOCMOC, IIIaHeThl, 3BE3/1b1, CoMHIIE.

buonorus: porocunres, aeixanue, ouocdepa.

I'eorpadusa: atmocdepa, rumpocdepa, MUHEpAIbl, TOPHbIE MOPOJBI, IOJIE3HBIE HMCKOIMAeMBbIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo u xXuMH4YecKasi peaKkuusi

[Tepronuueckuii 3akoH. [lepronuueckas cucrema xumuueckux anemeHtoB [[. M. Menneneena.
CrpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XMMHUYECKUX HJIEMEHTOB MEpPBBIX TPEX
NIEPUOJOB, Kajlus, KajdbLUsl M MX COCIUHEHUM B COOTBETCTBUM C IIOJIO)KCHMEM DJJIEMEHTOB B
[lepronuueckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBA3HU. THUIIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XMMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3lMYHbIM  KjaccaM HEOPraHWYEeCKUX COEOUHEHHM, TeHeTHYecKas CBS3b
HEOPraHMYEeCKUX BEIIECTB.

Knaccupukanus XUMHYECKMX peakUMid [0 pa3IM4HbIM IpU3HaKaM (IO YHUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAaKLUU BEIIECTB, MO TEMIOBOMY 3(P(eKTy, MO H3MEHEHHIO CTEHNEHEH OKHCIICHHS
XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- U IHAOTEPMHUYECKHUE
peakuuu, TepPMOXUMUYECKHE YPABHEHHUS.

[lonatne o cKOpoCcTH XuUMHUecKOW peakiuu. I[loHsTne 00 00paTUMBIX W HEOOPATHUMBIX
XUMHUECKUX peaknusx. [loHsTHe O roMOreHHBIX M TeTeporeHHbIX peakuusx. lloHsatue o karamuse.
[lonsiTie 0 XuMu4eckoM paBHOBecuU. DakTOphl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peaklUuu U
MOJIOKEHUE XUMUYECKOTO PaBHOBECHSL.

OKUCIINTENPHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMH,  JJIEKTPOHHBIM  OajllaHC ~ OKUCIIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlIEHNE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OalaHca.

Teopust 3JIEKTPOIUTHUECKON JUCCOLMALUHU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMM BUAAMHM XUMHUYECKOW cBs3u. CTeneHb AMCCOLMAIUHU.
CusibHBIE U CJTa0bIe SJIEKTPOJIHUTHI.

Peakiunmn noHHOTO OOMeHa. YCIOBHS TPOTEKaHWsS pPEaKUWid HMOHHOTO OOMEHa, IIOJHBIE H
COKpaIllléHHbIE MOHHbIC YpaBHEHUs peakuuil. CBOHCTBa KHCJIOT, OCHOBAaHMM WU cojJed B CBeTe
MIPEACTABICHUN 00 AJEKTPOIUTHYECKON auccormaiuu. KauecTBeHHble peaknuu Ha WMOHBL [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJICHUE C MOJEISIMH KPUCTAUIMYECKUX PELIETOK HEOPraHMYECKHX BEILECTB — METAIOB U
HeMeTalioB (rpaduTa W anMasa), CIOXKHBIX BEUIECTB (XJOpHIA HATpHs), MCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTM  XUMHYECKOW peakIUuu OT BO3AEUCTBUS  pa3IMYHBIX  (AKTOPOB,  HCCIETOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, Mpollecca TUCCOLMALMU KHUCIOT, IIeoued U  coiiel
(BO3MOXXHO HCIOJIB30BAaHHUE BUAEO MAaTEpUANIOB), MPOBEAECHUE ONBITOB, WIIIOCTPUPYIOIUX IMPHU3HAKU
MPOTEKAHUsI PEaKIMii MOHHOrOo oOMeHa (0Opa3oBaHHME OcCajKa, BBIICIECHHE Ta3a, 0O0pa30BaHUE BOJIBI),
OTIBITOB, WJUTFOCTPUPYIOLINX HMPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUil (FrOpeHue, peakiuu
pa3oKeHUs,, COEAMHEHUs), paclo3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIbI0 KayeCTBEHHBIX
peakuuil Ha MOHBI, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtauibl 1 MX coeTHHEHHSA



OOmast xapakTepucTuKa TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEMEHU
okuciienus. CtpoeHue M pU3NYeCKre CBOWCTBA MPOCTHIX BEIIECTB — rajoreHOB. XMMUYECKUE CBOWCTBA
Ha IpUMepe XJopa (B3auMOJIEHCTBUE C METAJUIAMU, HEMETAJUIaMH, LiesiodaMu). XiyiopoBoaopoa. ComnsiHas
KHCIIOTa, XMMHUYECKHE CBOWCTBA, IMONy4YeHHe, MpuMeHeHue. JleiicTBHe XJiopa M XJIOPOBOAOPOJa Ha
OpraHu3M uejoBeka. BakHelre XJI0pUIbl U UX HaX0XKACHHUE B IPUPOJIE.

OO6mas xapakrepucTtika 31eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
crenieHn okucineHusi. CtpoeHune W (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa M CEPBHI.
AmnoTpornHple MOIU(MUKAIIMKA KHUCIOPOJa W Cephl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOpO,
cTpoeHue, (u3M4YecKue M XHUMUYecKhe CBOMCTBA. OKCHIBI Cepbl KaK IPEACTABUTENH KHCIOTHBIX
okcunoB. CepHasi KUCIIOTA, (PU3HMYECKHME W XUMHUYECKHE CBOMCTBa (OOIIME KaK MpPEICTABHTENs Kiacca
KHCIIOT U creuupuyeckue). XUMUYECKHE peakluH, JeKallde B OCHOBE IPOMBILIUIEHHOTO crocoda
MoJTydyeHus: cepHoil kucnothbl. [Ipumenenue cepHoil kuciaotbl. ColM CEpHOM KHCIOTHI, KauyeCTBEHHAas
peaknus Ha cyibhar-uoH. HaxoxxaeHnue cepbl U €€ COeTUHEHUN B MPUPOJE. XUMHUUECKOE 3arps3HeHue
OKpY’Karolle cpeabl COeAMHEHHSIMU cepbl (KUCIOTHBIE IOXAM, 3arps3HEHHE BO3/AyXa M BOAOEMOB),
CHOCOOBI €ro MpeAoTBPAaIleHHUSI.

OOmrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIEHHS. A30T, paclpoCTpaHeHHE B MpUPOAE, (HU3UUECKHE U XUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mnpupoje. AMMHUAK, €ro (pu3MUecKHMe M XUMHUYECKHE CBOIICTBa, IOJyuY€HUE U
npuMeHerne. Coim aMMOHUS, WX (QHU3MUECKHE M XMMHUYECKHE CBOWCTBA, NMpuMeHeHune. KadecTBeHHas
peakiusi Ha MOHbI aMMOHHUS. A30THasl KUCIIOTa, €€ MoilydeHue, Gu3nYecKue M XUMUYECKUE CBOMCTBA
(oOmme Kak TpencTaBUTENs Kiacca KUCIOT W crnenuduueckue). Vcmonp30BaHWe HUTPATOB W COJICH
aMMOHHS B KauyeCTBE MMHEPAIbHBIX yH0OpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKPYKAIoLIeH cpeabl
COCIUHEHHUSIMH a30Ta (KUCIOTHBIE MOXKIHW, 3arpsi3HEHHEe BO3AyXa, MOouBbl U BomoémoB). dDocdop,
ayotrporHblie Moaudukanuu docdopa, dusmueckue u xumudeckue cporicta. Oxcun docdopa (V) u
docdopHas kucnorta, GU3MUECKHe U XUMHYECKHE CBONCTBa, monydeHue. McnomszoBanue ¢ocdaroB B
KayecTBE MUHEPAJIbHBIX YAOOpEHUH.

OO6mas xapakrepuctuka 3eMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE
CTENEeHU OKHCIIEHUS. YTIIepo, ajNIOTPOIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B MPUPOAE, PU3NUECKUE
U XUMHUYecKHe cBoicTBa. Axacopomus. KpyroBopor yriaepoma B mpupoae. OKcuabl yriepona, HX
(bu3nyeckue M XMMHYECKHE CBOMCTBA, ACWCTBHE HA >KUBHIE OPraHU3MBI, MOJTyYeHUE U TPHUMEHEHHE.
DKkojoruueckre mpobiemsbl, cBsi3aHHbIe ¢ okcuaoM yriepona (IV), runmoresa rmobaabHOTO MOTETUICHUS
KIIMMaTa, NapHUKOBBIN 3P PeKT. YroapHas KUCIOTa U €€ CONU, UX (PU3NUECKUE U XMMUYECKHE CBOMCTBA,
moJlydeHue u npuMeHeHne. KadecTBeHHas peakiius Ha KapOOHAT-MOHBI. VMcmonb3oBaHue KapOOHATOB B
ObITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEILIECTBAX KAaK O COEOUHEHMSIX yriepojaa (MeTaH,
3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCyCcHas KucioTa). [IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB
(yronp, mpupomHBIH Ta3, He(Th), MPOAYKTH HX TepepaboTku (OEH3WH), WX pOJb B OBITY U
MPOMBIIIICHHOCTH. [loHSTHE 0 OMONOTHYECKU BaXKHBIX BEIIECTBAX: XKHUpax, Oeikax, yrieBojax — U HX
pOJU B )KM3HM YeloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnyeckre M XMMHUYECKHE CBOMCTBA, MoiiyueHHe M npuMeHeHue. CoenuHeHHs
KpemHUs B mpupone. OOmmue mnpexacraBieHuss o0 oxcune kpemHus (IV) u KpeMHHEBOH Kuciore.
CunukaThl, X UCHOJIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTU. BaxkHeiline cTpoutenbHble MaTepHalibl:
KepaMuKa, CTEeKJIO, IeMeHT, OeToH, kene300eToH. [IpoOieMbl 0€30MacHOTO  HUCIOJIL30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOM KHUCIOTBI, HpPOBEICHHUE
KAueCTBEHHBIX peaklUid Ha XJIOPUA-UOHBI W HAOMIOJEHHE TMPU3HAKOB HUX TMPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKUEe W XUMHUECKHE CBOMCTBA TalloOTEHOB W MX COCAMHEHUH (BO3MOXKHO
WCIONIb30BAaHUE  BHUJIEOMATEPUANIOB), O3HAKOMIIEHHE ¢ O0pa3mamMu  XJOPUAOB  (TAJOTCHUIOB),
O3HaKOMJIEHHE ¢ oOpa3lamu cepbl U €€ COeAMHEHUSMHU (BO3MOKHO HMCIOJIb30BaHUE BUAEOMATEPUATIOB),



HaOmroIeHne Tporecca OOYyIJIMBaHMUS caxapa IMoj JACHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
M3y4YEHHE XUMUYECKHX CBOMCTB pa30aBIEHHON CEpHON KHUCIIOTHI, IPOBEACHUE KaUeCTBEHHOM peakluy Ha
cynb(ar-uoH W HaONIO/EeHNE TpHU3HAKa e€ MPOTEKAaHWs, O3HAKOMJICHHE C ()U3WYECKHMHU CBOMCTBAMU
a3zoTa, hocdopa M UX COeAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUAIOB), 00Opa3aMH a30THBIX
u GocopHBIX YIOOpEeHUH, IMOIyueHHe, COOMpaHHWE, pPACIO3HABAHWE M HM3YyYCHHE CBONCTB aMMHaKa,
MIPOBEJICHUE KAUeCTBEHHBIX pEakluii Ha WMOH aMMOHHMS W (ocharT-MOH M H3YUYCHHE MNPHU3HAKOB HX
MPOTEKaHUsl, B3aUMOJCUCTBUE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeAblo (BO3MOXKHO
WCTOJIb30BaHUE BUICOMATEPUANIOB), U3YUYEHUE MOJENCH KPUCTAIUIMYECKHX PEETOK anMasa, rpadura,
¢dynnepeHa, 03HAKOMIICHHE C MPOIIECCOM aJcOPOIUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
yCTPOMCTBOM INPOTHBOra3a, NOJyyeHHe, COOMpaHue, paclo3HaBaHUE M U3yUYE€HUE CBOMCTB YTJIEKUCIOrO
ra3a, IpOBEJCHHE KAauEeCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-UOHBI U W3Y4YEHHE NPU3HAKOB HUX
MPOTEKaHUsl,  O3HAKOMJIEHHE C  MNPOAYKIHMEH  CWIMKAaTHOM  HPOMBIIUIEHHOCTH,  pELIEHUe
JKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxxHele HeMeTaJlulbl U X COETUHEHUS.

MeTaJuibl ¥ UX COeIMHEHUS

OO0mas XxapakTepUCTUKAa XUMUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX TMOJIOKEHHUS B
[Tepuoanueckoii cucreme xumuueckux anemeHToB J[. M. MenpaeneeBa u crpoenust atoMoB. CTpoeHue
METaJJIOB. MeTrajuindyeckasi CBA3b U METAJUIMUYECKas KpUCTAUIMYecKas PEIETKa. DIEKTPOXUMHUYECKUN
psan HanpsbkeHHM MerayuioB. Du3nMyeckre M XUMHUYECKHe cBoicTBa MeTamioB. OOmiue crnocoOsbl
MOJTy4eHHUs1 MeTaJuIoB. [IOHATHE O KOpPpO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIICHHOCTH.

[[lenounbie MeTamibl: mosiokeHWe B llepumoamdeckoid cucreme XxuMHUeckux siemeHToB [, .
MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHE B mpupoje. Pusnueckue U XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCHIIBI U THAPOKCUABI HAaTpusl U Kanus. [I[puMeHeHne MeTouYHbIX METalIOB
U UX COCUHEHHIA.

[[lenoyHO3eMENBHBIE METAUIbl MArHUM M KaJbUUW: MOJOXKeHUue B Ilepuommueckoin cucreme
XUMH4YecKux 3yieMeHToB /. M. MeHneneeBa, CTpoeHHME UX aTOMOB, HAXOXJIeHHUE B npupoje. Ouznueckue
W XMUMHYECKHE CBOWMCTBAa MarHusi M Kaiblius. BaxkHeiime coenuHeHUs Kanblus (OKCUM, THAPOKCHUI,
conu). JKEcTKoCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHUs!.

AnroMunmii: onoxxenue B [lepuoanueckoit cucreme xumudeckux snemeHToB Jl. M. Menneneena,
CTPOEHHE aToMma, HaxoxJaeHue B npupoje. Dusmveckue M XUMUYECKHE CBOMCTBA aIFOMUHUSL.
AMoTepHbIe CBONHCTBA OKCHIA U TUIPOKCHUA ATFOMUHUA.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumudeckux snemeHToB . M. Menneneesa,
CTpPOEHHME aToMa, HaxoxKJeHue B npupoge. dusnueckne M XUMHUYECKHE CBOMcTBa skene3a. OKcuupl,
ruzpokcubl v conu xenesa (I1I) u sxenesa (11I), ux cocras, cBoCTBa U MOJIy4YEHUE.

Xumuueckuii IKCnepumenm:

O3HaKoOMJIeHHE ¢ oOpa3namMy METaIOB U CIUIaBOB, UX (PU3MUECKHMMM CBOMCTBaMH, H3ydeHUE
pe3yJabTAaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUIA KaJlbLIUA M HATPUS C BOAOW (BO3MOXKHO HUCIOJIB30BAHUE BUICOMATEPHUATIOB),
WCCIIeIOBaHNE CBOWCTB JKECTKOM BOMBI, IMpollecca TOPEHHUs jKele3a B KUCIOpoJe (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHus,
KaJbIusl, allOMUHUS, MHKA, xene3a (1) u xenesa (I11), mexau (1), HabmoaeHNEe W OMUCaHKE TIPOIECCOB
OKpalllMBaHUsl IUIAMEHHW WOHAMHM HATpHUs, Kaidusd ©  Kaidblus (BO3MOXXHO  HCIOJB30BaHUE
BHJICOMATEPHAJIOB), HCCIIEJOBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA AFOMUHHS W TUAPOKCHIA IIMHKA,
peuIeHre IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHellne MeTasuibl U UX COSUHEHUS.

XuMHSA U OKPYKAKOIIAs cpeaa

BewecTBa 1 Marepuainsl B IOBCEAHEBHOM JKM3HM 4elloBeKa. be3onacHoe UCIIOIb30BaHUE BELIECTB
Y XUMHYECKUX peakuuii B ObITy. [IepBas moMoIb Mpu XUMHUYECKHUX 05KOTaX U OTPABICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpyXKarolled cpenbl (mpeaenpHas JONyCTHMas KOHILIEHTPALU
BemiecTs, nanee — [1JIK). Pons xuMuu B pemieHu# 3KOJOTHIECKIX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:



u3yudeHne oopas3oB MaTepHaoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MATEPHUAJIbI).

Meoscnpeomemnwie ceasu

Peanuzanusi MeXIpeIMETHBIX CBSI3€ MPH M3yYEeHHH XUMHU B 9 Kilacce OCYIIECTBISIETCS 4epes
UCTIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMU
IUISL OTZIENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO UK.

OO01u11e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHbIH (DakT, TUnoresa, 3aKOH, TEOpHs, aHAJIU3, CUHTES,
KJIacCU(UKAIUs, NepHOANIHOCTb, HAONIOJICHNWE, HKCIEPHMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIH 3((HEKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dusnka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIN, U30TONBI, PAAHNOAKTUBHOCTb,
MOJIEKYyJIa, JJIGKTPHYECKUH 3apsi, TPOBOAHHUKH, TIOJIYIPOBOJHHUKH, JHIICKTPHKH, (HOTODIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHOe COCTOSHHE BEIIECTBa, Ta3, pPAacTBOp, PaCTBOPUMOCTH,
KPHCTAJUINYECKasi pemeETka, CIUIaBbl, (PU3NYECKUE BENWYMHBI, CAMHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoMHIIE.

buonorus:  QorocunTe3, ApixaHue, Ouocdepa, SKOcHCTEMa, MHUHEpalbHbIE YI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

I'eorpadusa: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHbIE MOPOJBI, IOJIE3HBIE HMCKOIAeMBbIE,
TOILIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO O0ILIEro 00pa3oBaHMs JOCTUTAIOTCS B
xoJe O00y4eHHMs] XMMHHM B €IMHCTBE Y4eOHOH W BOCHUTATENbHON IEATENbHOCTH B COOTBETCTBHU C
TPaJAULIMOHHBIMA  POCCUHCKMMH  COIIMOKYJBTYPHBIMU M  JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU,
MIPUHSITHIMU B OOIIIECTBE MPaBUIAMH U HOPMaMU MOBEACHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATH3AIUN 00yUJAIOITIXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IIO3UTHUBHBIX HCHHOCTHBIX OpI/ICHTaHI/II\/’I " paClIMPEHUC ONbITA ACATCIILBHOCTU HA eé OCHOBE, B TOM 4YHUCJIE B
YacTH:

1) mnaTpMoOTH4eCKOro BOCIIUTAHUS

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEIUIO, TOHUMAaHHUs 3HAUYEHUS] XMMHUYECKON HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH
BJIQIeTh JOCTOBEpPHON uHOpMAIMel O TMepeloBbIX JOCTHKCHHUSX W OTKPBITHSIX MHUPOBOH U
OTECUYECTBCHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

IpEACTABJICHUA O COUHUAJIBHBIX HOpMax M IpaBUJIaX MCKIWYHOCTHBIX OTHOIIIEHUN B KOJIJICKTUBCE,
KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIISCTBEHHO IIOJIE3HOHM, Y4eOHOMCCIIEIOBATEILCKOM,
TBOPYECKOM W JIPYrUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW AESITeIbHOCTU
IpU  BBINOJHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3a/a4, BBIMOJHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB,
CO3/IaHHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHMIO M B3aHMMOIIOMOIIM B IMPOIIECCe ITOMN
y4eOHOU N1eATENbHOCTH, TOTOBHOCTH OIIEHHWBAaTh CBOE MOBEACHHME M TOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBCHHBIX U IMPABOBLIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJIC,Z[CTBI/HZ ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHPOBO33PCHUYCCKHUEC MPCACTABJICHUA O BCIICCTBE U XUMHUYECKOU pe€akuuu, COOTBETCTBYIOLIUEC
COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKH W COCTABJIAIOIIME OCHOBY IJid IMOHMMAaHUA CYIIHOCTHU HaquOﬁ
KapTUHBl MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHUPOJBI, B3aUMOCBS3AX
YyeJoBeKa C MPUPOIHON CPESIOH, O pOJIM XMMHUHU B TO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJy4Y€HHUE HOBBIX 3HAHH MO0 XUMHUHU, HEOOXOUMbBIE
JUis OOBSICHEHHs HaONI0JaeMbIX TMPOILIECCOB U SIBICHHWM, IO3HABAaTEIbHOW, WH(GOPMAIMOHHONW U
YUTATENICKOW KyJNbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTENIHOW Pa0OThI C Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOH JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEJICTBAMH WH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHWI0O U TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00Opa30BaHUIO, MPOCKTHOH W HCCICNOBATEIILCKONW NIEATEIBHOCTH, K OCO3HAHHOMY BBEIOOpY
HaIMpPaBJIEHHOCTU U YPOBHS O0yUYeHUS B JajbHEMIIEM;

4) popMupoBaHHSs KYJbTYPbI 310POBb:

OCO3HaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY 3J0pPOBbIO, YCTAHOBKU Ha
3I0pOBBI 00pa3 >KU3HMU, OCO3HAHUE IOCIEJACTBUI U HEMPUSATHE BPEAHBIX MPHUBBIYEK (YHOTpeOIeHUS
QJIKOTOJIs, HAPKOTHKOB, KyPEHHs1), HEOOXOIUMOCTH COOJIIOICHUS TIPAaBUII OE30MaCHOCTH MpH 00paIieHun
C XUMHUYECKHUMU BEIIECCTBAMU B 6]:ITy )41 peaHLHOﬁ KHU3HU,

5) TpyaoBOro BOCIMTAHMSA:

MHTEpEC K MPAaKTUIECKOMY M3YUYECHHUIO MPO(EcCcHii u TpyJa pa3INdHOro poja, yBaXECHUE K TPYIY U
pe3ysbTaTaM TPYAOBOM NESTENbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHHUS IMPEeIMETHBIX 3HAHWM 10
XUMHH, OCO3HAaHHBIM BbHIOOP HWHAMBHIYabHOM TPAaeKTOPHUHM MPOJOJKEHHS O00pa3oBaHHUs € Y4YETOM



JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIIEIIHOM MPO(ECCHOHATFHONW AEATENIbHOCTH ¥ Pa3BUTHA HEOOXOAWMBIX YMEHHH, TOTOBHOCTb
a/IanITHPOBATHCS B MPO(eCCHOHAIBHOMN Cpee;

6) IK0JI0rM4eCcKOro BOCIMTAHMS:

9KOJIOTMUYECKH LieJecoo0pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HU Ha 3eMjie, OCHOBE
e€ CylIecTBOBaHMSA, NMOHMMaHUE IIEHHOCTU 3/0pOBOr0 M 0e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TMCHUXHUYECKOMY 3[0pPOBbIO, OCO3HAaHHE LIEHHOCTH
coOuro/iIeHns TpaBuil 0€30IacHOrO0 TOBEJNCHMS TpU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYyalUsX,
YIPOXKAKOLIUX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TNPUMEHSATh 3HAHUS, MOJy4daeMmble NpPU H3YYEHUHM XHMMHM, U1 pelleHus 3ajad,
CBSA3aHHBIX C OKPY’KAIOIIEW IPUPOAHOW CPENOM, JUIsl NMOBBIMICHHUS YPOBHSI DKOJIOTMYECKON KYJIBTYPHI,
OCO3HaHMA IJIOOAIBHOIO XapakTepa HSKOJOTMYECKUX MpoOJieM M IMyTed HX pelleHHs MOCPEACTBOM
METOJOB XHMHH, SKOJOTMYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBATbCS MM B ITO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHOW MTPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX ~pE3yJNbTaTOB  BBINENAIOT 3HAYUMblE s (OPMHUPOBAHHUS
MHUPOBO33pEHUS OOIIeHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHILIUI, TUIIOTE3a, (aKT, CUCTEMa, MPOIIecC,
SKCHEPUMEHT W JIPYToe.), KOTOpPbIE HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IETIOCTHON HAy4YHOU
KapTHHE MMpa, M YHHUBEpCaJlbHble Yy4eOHble JEHCTBHs (IIO3HABaTElIbHbIE, KOMMYHUKAaTHUBHBIE,
peryJsITUBHBIE), KOTOpble oOecneunBaroT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TUTAHUPOBAHMIO U OCYILECTBICHHUIO YU€OHOH e TeTbHOCTH.

Ilo3naBaTenbHbIC YHHBeEPCAJIbHbIC Y4eOHbIE JeHCTBUS

ba3oBble JIornyecKkue NeicTBUA:

YMEHMSI UCHOJIb30BaTh MPHUEMBI JOIMYECKOIO MBIIUIEHUS IPU OCBOSHUM 3HAHUM: PacKpbIBaTh
CMBICT XUMHYECKHX TMOHATUHI (BBLAENATh MX XapaKTepHble NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C
JIPYTUMH TIOHATUSIMH), HCIIOJIb30BaTh IOHATUS s OOBSCHEHHS OTICNbHBIX (DAaKTOB M SIBJICHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUU AJIS KIACCU(PHUKALMM XMMHUYECKHX BEIECTB M XMMHMUYECKHX PEaKLui,
yYCTaHABIMBATh NPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3y4YeHHUs, CTPOUTH JIOTMUYECKHE
paccyxJeHus (MHIyKTUBHBIE, 1€ JyKTUBHBIE, TI0 aHAJIOTHH), 1eJIaTh BHIBOIbI U 3aKIIOUEHUS;

yMEHUE TPUMEHATh B IHpolecce TMO3HaHWA TNOHATHS (MpeAMETHbIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIOIb3yEeMbIe B XMMUH, IIPEOOPA30BBIBATH MIUPOKO IPUMEHSIEMBbIE
B XMMUHU MOJIEJTIbHbIC MPEICTABICHHUS — XUMUYECKUI 3HaK (CHMBOJ 3JIEMEHTA), XUMHUYecKast popmyina u
ypaBHEHHE XHMHYECKOW PEaKIWW — TPU DPEHICHWH ydeOHO-TTO3HABATENBHBIX 3aJad, C y4ETOM JTHX
MOJICJIBHBIX IIPEACTABICHUN BBISABIATH M XAPAKTEPU30BaTh CYLIECCTBEHHBIE IIPU3HAKUA H3y4aeMbIX
O0OBEKTOB — XHMMHUYECKHUX BELIECTB M XUMMUYECKMX pEaKUui, BBIABIATh OOLIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3H U IPOTUBOPEUYUS B U3yYaE€MbIX MPOLECCAX U SIBICHUSIX.

Ba3zoBble nccienoBarebcKkue JeHCTBUS:

YMEHHE HCIIOJIb30BATh ITOCTABJICHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI i (OPMHPOBAHUS TUIIOTE3bl IO TIPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUM;

MpUOOpETEeHUE OIbITa MO I[UJIAHUPOBAaHUIO, OPraHu3allid M TPOBEACHUI0 YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOIIOAAaTh 3a XOJOM IIPOIECcCa, CaMOCTOATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (GopMyiaHpoBaTh OOOOIIEHMS M BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOIO  OIbITA,
HCCIIEIOBaHMsI, COCTABIATh OTUET O MPOJIesIaHHOM paboTe.

Pabora ¢ unpopmanmeii:



yMEHHE BbIOUpaTh, aHATU3UPOBATh U HHTEPIIPETUPOBATh WHPOPMAIIUIO Pa3IUIHBIX BUIOB U (HopM
MIPE/ICTaBICHMSI, TOJyYaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAYYHO-IOMYJISIpHAs JIUTEpPATypa XMMHUYECKOTO
CoJIep’KaHusl, CIpaBOYHbIE OCOOUsI, pecypchl IHTepHETa), KpUTUUECKU OLICHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO0 HH(OPMAIIUIO;

yMEHHE TMPUMEHSATh Pa3IUYHbIE METOAbl W 3alpochl MPH IMOUCKE W O0TOOpe HHPOpMAIUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMWMBIX I BBHINOJHEHHs] Y4YEOHBIX M TIO3HABAaTENbHBIX 33134
OnpeAeNnéHHOr0 TUMA, TMNPUOOpPETeHHWE OMbITa B OOJACTH  MCIOJB30BaHHUS  HMH(DOPMALIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO WCIOJB30BaHUS Pa3IMUHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITETFHO BHIOMpAaTh ONMTUMAabHYIO (hOpMY TpelCTaBiICHHUS WHPOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMU CXeMaMH, [auarpamMmmamu, JIpyruMu (opmamu
rpaduKu 1 UX KOMOWHAIUSIMU;

YMEHHE HUCII0JIb30BATh U aHAIM3UPOBATh B Ipollecce YUeOHOM U HCCiIeI0BaTeNbCKON AesITETbHOCTH
MH(GOPMALIMI0O O BIUSHUM IPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SIMCTBAa W TpaHCIOPTa HAa COCTOSIHUE
OKpY>Karolle NPUPOIHON CPEbI.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

yYMEHHsI 33JaBaTh BOIPOCHI (B XOJe Auaiiora W (Wiu) AWCKYCCHH) IO CYIIECTBY OOCYyKIaeMou
TEMBI, ((OPMYIUPOBATH CBOU MPEUIOKEHHUS OTHOCUTEIILHO BBIMOJHEHUS MTPEIIOKEHHON 3a/1a4H;

YMEHHMsI TPEACTaBIATh MOJTYUYEHHbIE PEe3yJbTaThl [MO3HABATENbHOM JAEATEIBHOCTH B YCTHBIX H
IIMCbMEHHBIX TEKCTaX; JIeNaTh IPE3EHTALUI0 PE3YyJbTAaTOB BBINOJIHEHUS XUMHUYECKOIO SKCIIEPUMEHTa
(JrabopaTtopHOrO OmBITa, JTAOOPATOPHOM pPabOTHI IO HCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4YEOHOTO
MIPOEKTA);

yMEHHsI y4e0HOrOo COTPYJHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHON IIO3HABaTENbHONH W
HCCIIEIOBATENIbCKON JESITeNbHOCTH TMPH PEUICHUH BO3HHMKAIOMIMX MPOOJeM Ha OCHOBE y4é€ra OOLIuX
WHTEPECOB M COIJIACOBaHMS TMO3UIMI (0OCyXJaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD,
KOOPJMHAILIMS COBMECTHBIX JIEMCTBUI, OMpENEIeHUE KPUTEPUEB IO OILEHKE KauecTBAa BBHINOJHEHHOU
paboThI U ApyTHUE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsTh LeMH JeSTeNbHOCTH, IUIAHUPOBATh, OCYILECTBISATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTh, BbIOMpaTh Haubousee
s¢dekTuBHBIE CIOCOOBI pEelIeHUsT YUeOHBIX U TO3HABATENbHBIX 3314, CAMOCTOSTEIbHO COCTABIATH WU
KOPPEKTUPOBATh MPEJIOKEHHBIN aJIrOPUTM ACUCTBUN MPHU BHIMOJIHEHUU 33/IaHUN ¢ YUETOM TMOTyUYEHUS
HOBBIX 3HAHUH 00 WM3y4aeMbIX OOBEKTax — BEIIECTBAX M PEaKIUAX, OICHUBATh COOTBETCTBUE
MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOM LI€JM, YMEHUE HCHOJb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,
IpeiaraéMble B yCJIOBUM 3aJJaHUM.

NPEIMETHBIE PE3YJBbTATHBI

B coctaBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHUIO 0053aTEIbHOIO COJIEPKaHusl, YCTAHOBIECHHOTO
JAHHOM (pefepanbHO pabodeil MPOorpaMMOH, BBIICTSIOT: OCBOSHHBIC 00YUYaIOIIUMHUCS HAyYHBIC 3HAHUS,
YMEHHSI ¥ CTIOCOOBI JEHCTBUH, criennpudecKue A MpeaMeTHOW 00IacTH « XUMUS, BUIIBI 1€ATEIbHOCTH
M0 TIOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpIpeTaIiy, MpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IUYHBIX
y4e0HBIX ¥ HOBBIX CUTYaI[UsX.

K koHiy oOyuenust B 8 kJjiacce mpeaMeTHbIE pe3ybTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXkKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

® PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSTHUN: aTOM, MOJIEKYJIa, XUMUYECKUN IIIEMEHT,

IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJHAsI U HEOJHOPOJIHAS), BAJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsi M MOJIEKYJISIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas A0S XUMHUYECKOTO 3JeMEHTa B COEIMHEHUHU, MOJIAPHBIA O00BEM, OKCH],



KHCJIOTA, OCHOBAHME, COJb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCICHMS, XMMHYECKas
peakuus, KilacCU(pUKalUs peakUuil: peakuuy COECIUHEHMs, PEaKLIHUU pa3oKEHUs, peaKklHuu
3aMeIIeHUs, peakIui 0OMEHa, 9K30- M SHIOTEPMUYECKUE PEAKIIUH, TEIUIOBON A(PPEKT peaKiu,
AP0 aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paANyC aTOMa, XUMUYECKas CBA3b,
MOJISIpHAsl M HENOJsipHas KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10J1s1 BellecTBa (MPOLEHTHAsE KOHIIEHTPAaLUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHITUA M MPUMEHSATh ITH MOHSATHUS
IIPYU OTNIMCAHNUHU BELIECTB U UX NPEBPAILECHUN;

HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJeHHS (OpMysn BeLIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKLIM;

OTIpE/ICIIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTETIEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAMICKHOCTh BEIIECTB K ONpEeIeNEHHOMY Kiaccy
coeMHEeHU mo (¢opmynaMm, BHJ XHUMHUYECKOM CBs3M (KOBaJIEGHTHass M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

packpbiBaTh cMmbicn Ilepuognueckoro 3akona JI. M. Menzaeneesa: J€MOHCTpUPOBATH
NIOHMMAaHUE NIEPUOJINYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKUX 3JIEMEHTOB OT MX IOJIOKEHUS
B llepuonnueckoil cucteme, 3aKOHOB COXPAHEHHMsS MacChl BELIECTB, ITOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO Y4€HUs1, 3aKOHa ABOrajpo;

ONKCHIBATh M XapaKTepHU3oBaTh TabiuuHyio ¢opmy Ilepuonudeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3iiMyaTh MOHITHUS «TJaBHas moAarpynna (A-rpymnma)» U «1mobo4Hasl MoArpyImmna
(b-rpynma)», Manble U OONbIINE TEPUOIBI, COOTHOCHTH O0O3HAYEHHUsS, KOTOPHIE UMEIOTCS B
tabnuie «lleproaudeckas cucrema xumudeckux snemeHToB Jl. 1. MenaeneeBay ¢ 4MCIOBBIMU
XapaKTepUCTHUKAaMHU CTPOEHHUS aTOMOB XHMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsin siapa, obiiee
YUCII0 3JICKTPOHOB M paclpeleIeHUe UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATH XUMHUUECKHUE AJIEMEHThI, HEOPraHUYECKHE BEUIECTBA, XMMUYECKUE peaKluu
(10 YMCIy U COCTAaBY YYacTBYIOIIUX B PEAKIIUU BEILECTB, MO TEINIOBOMY 3D DEKTY);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIACCOB,
NOJATBEP)KJasi ONUCAaHME IPUMEpPaMU  MOJIEKYJSPHBIX  YPaBHEHUH  COOTBETCTBYIOLIMX
XUMHYECKHUX PEAKLIM;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX KAueCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKHUX IIPEBPAIICHAN B Pa3IMYHBIX YCIOBUSIX;

BBIUHCIISITH OTHOCUTEIbHYIO MOJEKYJSPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
XMMHUYECKOT0 3JeMeHTa Mo (opMyse COEAMHEHHs, MacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOU PEAKIINH;

IIPUMEHATH OCHOBHBIE ONEPAllUU MBICIUTEIBHON ACATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
00o01IeHne, CUCTeMaTH3AallNI0, KITaCCU(PHUKAINIO, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX CBSI3ei
— JUIsl U3yYEHUsl CBOWCTB BEIIECTB M XMMMUYECKUX PEAKIHI, €CTECTBEHHO-HAYYHBIE METOJbI
NO3HaHWsI — HAOJIOJIEHUEe, W3MEpEHUe, MOJEeNIUpPOBaHUe, OKCIEPUMEHT (peajbHbId U
MBICJICHHBIN );

CJIeZIOBaTh MPaBUJIaM MOJIb30BAHUS XMMUYECKOH MOCY0i U 1a00paTOpHBIM 000PYIOBaHUEM, A
TaK)Ke IpaBUiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMU O BBIITOJIHEHUIO
7a00paTOPHBIX XUMHMUYECKHX OIBITOB IO TOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEILIECTB
(Booposla M KHCIOpOJia), NMPUTOTOBIIEHUIO PACTBOPOB C OIpeneaEHHOW MaccoBOW Joneit
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH M IPOBOJUTH XHMHUYECKHUE HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C TIOMOUIbIO HHAMKATOPOB (JIAKMYC,
denondranens, METUIOPAHK U IpyTHE).



K koHIy o0yuyeHus B 9 Kjacce mpeaAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)xaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, AaHWOH, TMPOCTOE€  BEHIECTBO, CJOXHOE  BEIIECTBO,  BAJICHTHOCTb,
AJEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCJCHUS, XMMUYECKas peakius, XUMHUYecKas CBS3b,
TeIUI0BOH 3 (deKT peakiu, MOJIb, MOJIIPHBIA 00BbEM, pacTBOP, IJIEKTPOIUTHI, HEAIEKTPOIUTHI,
AJICKTPOJIUTUYECKAS JTUCCOIMAIMS, PEaKIUd HOHHOTO OOMEHAa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTUMble U HeOoOpaTHMble pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiuu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUIMYECKAs1), KPUCTAIUIMIECKast
pemeéTka, KOppO3usi METAUIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW pPEaKUIuH, MpPeaeabHO
nonmyctuMmas konuentpanus [1JIK Bemecta;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH W MPUMEHSTH 3TH MOHATHUS
P ONHUCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCTIONB30BaTh XUMHYECKYI0 CHUMBOIMKY JUIsl COCTaBIeHHUS (DOpMyn BeIIeCTB U ypaBHEHUU
XUMHYECKUX PEAKIIUN;

ONpENIEATh BAJIGHTHOCTh W CTENEHb OKHUCIECHUS XUMHMUYECKHX 3JIEMEHTOB B COEIUHEHUSAX
pa3IUYHOTO COCTaBa, MPUHAIIECKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCy COEIWHEHUU IO
dbopmynam, BUJ XUMHUYECKOM CBSA3M (KOBaJCHTHAs, MOHHAS, METAJUTMYECKAsi) B HEOPTAaHUYECKUX
COEIMHEHMX, 3apsj] MOHA M0 XUMHUYECKOW (opmysie, xapakTep cpeibl B BOAHBIX pacTBOpax
HEOPTaHWYECKUX COCTMHEHHM, TUIT KPUCTAJUTMYECKON PEeIETKU KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbica Ilepuoamueckoro 3akona /[[. M. MenneneeBa U JEMOHCTPUPOBATH €O
MOHUMAaHHWE: OIMHCHIBATh M XapakTepu3oBaTh TabmuuyHyro (opmy [lepumomnueckoid CHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB: pa3NuyaTh MOHATHS «TJIaBHas MmoArpymnmna (A-rpymnmna)» u «moOodHas
noarpynna (b-rpynma)», Manbie U OONbIIME MEPHOIbI, COOTHOCUTH O0O3HAUEHHS, KOTOPHIE
UMEIOTCS B TIEPUOJIUYECKOW TaONHIEe, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsij sapa, oOliee YHciIo EKTPOHOB U paclpeieieHne X
MO0 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
AJIEMEHTOB M WX COCIUWHEHUU B Mpe/esiax MalbIX MEPUOJOB U TVIABHBIX MOJATPYIII C Y4ETOM
CTPOEHHS UX aTOMOB;

KJIACCU(PHUIIMPOBATE XUMUYECKUE DJIEMEHTHI, HEOPTAHMUECKUE BEIIECTBA, XUMUYECKUE PEaKIIUU
(Mo 4YWcay W COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TeIIoBoMy 3(ddekrty, mo
W3MEHEHUIO CTEMeHEH OKUCIICHUS XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIENU(DUICCKUE XUMHUYECKHE CBOWCTBA MPOCTBHIX U
CJIOKHBIX BEIIECTB, MOATBEPIK/Iasi ONMMMCAHUE TTPUMEPAMH MOJICKYJIIPHBIX ¥ MOHHBIX YpPaBHEHUHN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUSI JICKTPOJUTHUECKON JUCCOIMALIMU KUCIIOT, IEI0YEH U COJIEH, TTOJTHBIE
U COKpaml€¢HHBbIE ypaBHEHUS  peakiuil HOHHOTO OOMEHa, YpaBHEHHs  peaKIIHid,
MOJITBEPKJAIONINX CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKIY BEUIECTBAMH Pa3IMUHBIX
KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MTPOTEKAHUS
XUMUYECKUX MPEBPAIICHUI B pa3IMYHBIX YCIOBUSIX;



BBIUHCIISATh OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIDHYFO MacChl BEIICCTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEHTa Mo (popMmyse COeIMHEHUsS, MAaCCOBYIO OO BEIIECTBA B PacTBOpE,
MIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIHH;

coOJIr0aTh MpaBWIIa MOJIb30BAHUS XMMHUYECKON MOCYI0H M J1a0OpPaTOpHBIM 000pYIOBAaHUEM, a
TaK)Ke MpaBujia OOpaIIeHUs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITIOTHEHUIO
1a00PATOPHBIX XUMHUYECKUX OTBITOB IO IOJIYYCHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yTIeKucioro rasa);

MPOBOAMUTH PEAKIUHU, TMOATBEPKIAIONINE KAueCTBEHHBIM COCTaB Pa3UYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM IYTEM XJIOpHUI-, OpOMHI-, UOIUA-, KapOoHAT-, (ocdaT-, CHIUKAT-,
cynb(har-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHS W HMOHBI HW3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHWYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OTICPAIIUN MBICITUTEIILHON JACSITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHIe, CUCTEeMATHU3aIIHIO, BHISBICHHE MPUIMHHO-CIICJCTBCHHBIX CBS3CH — I U3yUCHUS
CBOWCTB BEIIECTB M XHUMHUYECKHX PEaKIUil, ©CTECTBEHHO-HAYYHbIC METOJbl TO3HAHUS —
HaOJTI0/ICHUE, U3MEPEHUE, MOJICTMPOBAHNE, SKCIICPUMEHT (PEaIbHBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne

HaumenoBanue pa3aeioB u

KoanuyecTBO 4acoB

KonTtpoibHble

IIpakTHyeckue

DJIeKTpOHHbIe (LU(POBHIE)

n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI padoTbI
Pa3znea 1. IlepBoHayanbHble XUMHYECKUE TOHATHS
Xumust — BakHasg 00J1aCThb
1.1 €CTECTBO3HA a €CKoM 5 2 bubmmorexa OK
. TECTBO3HAHUS U IPAKTUYECKOM
p https://m.edsoo.ru/7f41837¢
JESITENILHOCTH YEI0BEKA
12 BemiecTBa 1 xuMmmueckue 15 1 bub6mmoreka [JOK
’ peaKiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Pa3nea 2. Baxkneiimne npeacTaBuTe Il HEOPraHUYeCKUX BellecTB

)1 Boznyx. Kucnopoa. [Tonsitue 06 6 bu6mmoreka [JOK
OKCHJAX https://m.edsoo.ru/7f41837¢c
’ Bomopon.Ilonsitie o kuciorax u 2 | bu6mmoreka [JOK
COJISAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 | 1 bubnuoreka [JOK
HEOPTaHMYECKUX COCAMHCHUN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas: cuct
cBfA3b. OKNC/IUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIHHI

€¢Ma XUHMHYECCKHUX 3JICMCHTOB I[. HN. MenpaeneeBa. CTpoeHne aTOMOB. XUMHYECKAas

3.1

[Tepuonuueckuii 3aK0H U

7

but6mmoreka [JOK




[Tepnoanueckas cuctema
XUMHUYECKHX djieMenToB /I, M.
MenaeneeBa. CTpoeHue atoMa

https://m.edsoo.ru/7f41837¢

XUMHUUYECKasa CBI3b.

bu6mmoreka [JOK
. SOI;IZCTJ;EZZJII/IBTIZ?ILHLW peakiuu i https://m.edsoo.ru/7f41837¢c
Hroro mo paszieny 15 Eggzi(iifii(.)rﬁﬁﬂl% 7c
PeszepBHOE Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/m P KonrtpoJsbnbie | IIpakTnuyeckue (up )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl
Pa3nen 1. BemecTBo U XUuMHYeCKHe peaKIIun
[ToBTOpeHME U yriyOJieHne 3HaHUH bubmmorexa LIOK
1.1 P yry 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IeNioB Kypca 8§ Kiacca 6
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmnoreia IOK
1.2 . p 4 https://m.edsoo.ru/7f41a63
peaxiuit
6
DNEKTPOIUTUYECKAS JUCCOIUAITHS bubmiorexa LIOK
1.3 P A HHAmL 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKHE peakllii B pacTBOpax 6
Hroro no pazaeny 17
Pa3gen 2. HemeTa/sIbI M X COeIUHEHUS
OO61mas xapakTeprucTHKa XUMUYECKUX bubmiorexa LOK
2.1 . P P 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmel. ["anorensl 6
OO01mas xapakTepruCcTHKa XUMUIECKUX bubmuorexa [JOK
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
OO011ast XapaKTepUCTHKa XUMHYECKHX bubnnorexa [JOK
23 aneMeHTOB VA-rpymimsl. A30T, Gpocdop u ux 7 1 https://m.edsoo.ru/7f41a63

COCAMHCHUA

6




O6ma51 XapaKTCPHUCTUKA XUMHUUYCCKUX

bu6mmoreka [IOK

2.4 anemeHToB [VA-rpynmel. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI U UX COEAMHEHUS 6
Hroro no pasneny 25
Pa3zpnen 3. MeTauibl 4 MX COeIMHEHUS
but6mmoreka [JOK
3.1 OO0mIme cBOMCTBA METANIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxxneiime MeTanibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
bubmmoreka [JOK
4.1 BemiecTBa 1 Marepuaiibl B )KU3HH YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 3
bub6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE INIJTAHUPOBAHMUE 8 KJIACC

KoanuyecTBO 4acoB

JJIeKTPOHHbBIE N (poBbIE

Ne Jlara
o/ Tema YpPoOKa Beero KOHTpOJ’[beIG HpaKTuquKu H3yuenns 06pa30BaTeJIbeIe
padoThI e padoThlI pecypchbl

| [Ipenmer xumun. Poiap XumMum B :KU3HU ) bubnnorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 TlousTue o MeTomax MO3HAHUS B XUMUU 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padorta Ne 1 «IIpaBuiia

3 paboThl B 1a00paTOpUu U MPUEMBI 1 bubnnorexa [JOK
oOpareHus ¢ JIabopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yuctele BemecTBa U cmecu. CIocoObl | bu6nuoreka [JOK
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PaznencHue

5 mfeceﬁ (ma HpI/IIj\/Iepe OYMCTKHU nolllaapeHHoﬁ 1 bubnmorexa LOK

https://m.edsoo.ru/ff0d28¢c8
COJIN)»
bu6mmoreka [JOK

6 ATOMBI H MOJICKY 115l ! https://m.edsoo.ru/ff0d2a6¢

7 XUMUYECKHE IIEMEHTBI. 3HAKU (CUMBOJIBI) 1 bubnuorexa [JOK
XHMHYECKHX DJICMECHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cnoxHbIE BENIECTBA 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 bubmuotexa LOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIIECTB.

10 Xumuueckas popmyia. BaJIeHTHI;IOCTB aTOMOB 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIEMEHTOB

1 OTHOcHTENIbHAS aTOMHAs Macca. ) bubmmoreka [JOK

OTHOCHTETbHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c




MaccoBas 1011 XUMHYECKOT0 JIeMEHTa B

bubmuoreka [JOK

12 COCIIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BeniectBa. Mois. MossipHas bubnnorexa [HOK
Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABJICHUSA. bu6mmoreka [IOK
XuMundeckasi peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHs IPOTEKAHUS bub6nmorexa [IOK
XUMHUYECKHUX PEeaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs] MacChl BELIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHMUSI https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KonnyecTBa, Macchl BEIIECTBA bubmmorexa [JOK
110 YPaBHCHHUSIM XUMHUYECKHX PEAKIIHA https://m.edsoo.ru/ff0d5708
Knaccudukanus XxuMHueCKUX peakiui
18 (COGILI/IH(I;HI/ISII:Ipa?:JIO)KCHI/ISI, 3a£em;{m, bubmmorexa [OK
https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIEUCT. 0606yL[I€HI/Ie u bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMAaTU3aIHs 3HAHHHA
20 KonTponbhas padorta Nel no teme bub6nmorexa [IOK
«BeriecTBa 1 XUMHYECKUE PEAKIIHIDY https://m.edsoo.ru/ff0d4290
Bosmyx — cmech razoB. CocTtaB Bo3ayxa.
21 KI/IC);[I}(I)pOIL — DJIEMEHT U MPOCTOE Beii]eCTBo. bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3nvecKne 1 XUMHUIECKHE CBONCTBA
22 KHCJIOpoJia (peakluu OKUCIICHUS, TOPEHHUE). bubmioreia LIOK
’ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 oxcumax
CrniocoOslI MoTy4eHHs KHUCI0po/ia B
23 naboparopuun ZI HpOMLILHHeHI;{(;HCTH. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TermoBoit 3¢ (hekT XUMUIECKOH peaKIny, BuGnorexa LIOK
24 MIOHATHE O TEPMOXMMHUYECKOM YPAaBHECHHH,

OK30- U SOHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790




Tomnuso (HedTh, yrojab U METaH).

bu6nmoreka [JOK

25 3 o
ArpASHEIE BOSAYX4, CHOCOLEL €10 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
IT 6ota Ne 3
26| lonysere n coswpanne xcopoms BrGmiorera LIOK
y . p poaa, https://m.edsoo.ru/ff0d4ac2
M3Y4YEHHUE €ro CBOUCTBY
7 Boaopoa — sneMeHT U mpocToe BEIIeCTBO. bub6mmoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 Du3NYECKHE U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bosopoza. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 I1
O O KHCIOTAx 1 COLIX https://m.edsoo.ru/f0d50d2
30 CriocoOsI MoTy4eHus BOAOPOia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31 «ﬁilfizifz E26(:IT2;H:16 Br;O cT)eI:Iea bubmmorexa [OK
Y onp HOPOE, https://m.edsoo.ru/ff0d4£42
M3Yy4YEHHUE €ro CBOUCTBY
bubnnoreka [JOK
32 M i 00BE .3 A
OFLAPHLIH OOBEM rasop. JaKOH ABOrazpo https://m.edsoo.ru/ff0d542¢
B Obéma,
R
N Y Y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA MJIH 00BEMY
B 61e
o | D e e
peaid . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3znyeckue U XUMUUYECKHE CBOMCTBA BOJbI brbmmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
B .H
0Jla KaK pacTBOpuTeNb. HacklleHHbIE U BuGmiorexa LIOK
37 HEHACBIILIEHHBIE pacTBOpbl. MaccoBas 101t

BCIIECTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40




[IpakTuueckas padora Ne 5 o Teme
«[IpuroToBnenue pacTBOpoOB ¢

bubnnorexa [JOK

38
ompeIeIEHHON MacCOBOM JTOJICH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIIECTBA
39 KonTponbhas padota Ne2 no teme bu6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiIacCupuKaIus, bub6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H N
. 0:};quHe I/(I) :I/IOMI/I‘ICCKI/IZ cgc())nzTBa Bumorexa LIOK
KHCIIOTHBIX, OCHOBHBIX U aM(OTECPHBIX
8 ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIACCU(DUKAIINS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue 1 XuMHUYECKHUE CBOMCTBA bubnuorexa [HJOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kwucnotsr: cocraB, knaccudukanms, bubnmnorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuenue €CKHE CBOWMCTBA KUCIIO bubmmorexa HOK
JTy4eHHE U XUMHUYECKHE CBOMCTBA KUCIIOT
y https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATypa, CIOCOObI bubnuorexa [JOK
46 .
MOJTyYCHUS, XUMUYCCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas pabora Ne 6. Pemenue
47 3KCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCTUHEHUN
I'eneTnueckas cBsI3b MEXKIY Kilaccamu bubnunorexa [IOK
48 .
HEOPraHMUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cUCTeMaTH3aIHsI 3HAHUH bubmorexa IOK
HUE ¥ CUCTEMAaTHU3aIUs 3HAHU T
- a https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme BuGmorexa LIOK
50 "OCHOBHBIE KJIACChl HEOPTAHMYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela




[TepBbie mOMBITKH KIacCUPUKAIII

bu6nmoreka [JOK

51 XUMHUYECKHUX dJI€EMEHTOB. [oHsITHE O rpyIImax
py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnoauueckuii 3axkoH u Ilepuonuueckas
52 c f e I; ec a71e ep OHI[ 14 bubnmorexa LOK
AcCTEMA XUMHUYECKUX 31eMeHTOB /J[. 1.
https://m.edsoo.ru/00ada52¢
Menneneena
53 enio o bu6nmoreka [JOK
OB, TPYIIIIEL, IOATPYIIIIEL
PHOJIBL TPY a2 https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubnuorexa [JOK
M3oTorsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0UYEK aTOMOB
55 ) eI:)e oB Ile Tpo eckou cuctemsl /1. U Brbmroreia LIOK
JIEMEHTOB noauyeckou cucremsl /1. 1.
PHOA https://m.edsoo.ru/00adabbc
Menneneena
XapakTeprucThuKa XUMHUYECKOT'O JIEMEHTA 10
P P . bubnuorexa [JOK
56 ero nosioxkeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00adaf824
J1. 1. MenaeneeBa
3nauenue [lepuoandeckoro 3aKoHa st
pa3BUTHs HAyKU U npaktuku. . 1. bubnuorexa [JOK
57 ..
MenpeneeB — y4€HBIN, TIEIaror U https://m.edsoo.ru/00ada96e
rpaxIaHuH
DIEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnmnorexa [JOK
58
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 HMonHag xuMuueckas CBsI3b
https://m.edsoo.ru/00adac34
60 KosBanenrras o a €CKasl CBA3 bubmmorexa [OK
BAJICHTHAS MOJISIPHAS XMUMUAYECKAS CBSA3b
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemonsapHasg XUMHUIECKasi CBA3b bubmmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHp OKUCIEHUS
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHbBIC bubnuorexa [JOK

peaxiuu

https://m.edso00.ru/00adb076




bu6mmoreka [IOK

64 OkucIuTenu U BOCCTAHOBUTENIN | hitps:/m.cdsoo ru/00adb076
65 KonTponbhas padota Ne4 no teme | bu6nuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHNE U | bubnnorexa [JOK
CUCTEMAaTH3alMsl 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHeliit ypok. O6o0menue u 1 bubnuorexa [HJOK
CHCTEMAaTHU3aLUA 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O000mIeHNE 1 ) bubmmorexa [IOK
CHUCTEMaTHU3aIUs 3HAHUM https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHbBIE N (poBbIE

Ne Jlara
Tema YpoKka KOHTpOJ’[beIG HpaKTuquKu 06pa30BaTeJIbeIe
n/n Bcero U3yYeHUst
padoThI e padoThlI pecypchbl
ITepuoanueckuit 3akoH. [lepuoanueckas

| P P u | bubmuorexa [JOK

CUCTEMa XUMHUYECKHX dreMeHToB [l. U.

https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB

) P . 1 bubnnorexa [JOK
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX

P P https://m.edsoo.ru/00adb6b6
NIEPUOIOB

3 Knaccudukamus 1 HoMeHKIaTypa | bubmmorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4aecKoi CBSI3W U THITBI | bubmuoreka [JOK
KPUCTAJUTMUECKUX PEUIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «IToBTOpEHUE U yriIyOiieHHE 3HAHU 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

6 Knaccudukanus XuMHUYeCKUX peakiui mo | bub6nmoreka [IOK
pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOMN

7 I P | bubnnorexa [JOK

eakuuu. [IoHsATHE O TOMOTE€HHBIX U
p https://m.edsoo.ru/00adbe9a
TeTEPOTeHHBIX PEAKIIUIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.

g DaKTOpPBI, BIUAIOIINE HA CKOPOCTh 1 bubnnorexa [JOK
XUMHUYECKON pPEeaKIMU U NOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTENTPHO-BOCCTAHOBUTEIIBHBIC | bubmuoreka [JOK
peaxIun https://m.edsoo.ru/00adcade

10 Teopus 2nEKTPOIUTHYECKON 1 bubnnorexa [JOK

JUCCOoLManu. CunbHbIC U cl1a0bIe

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




AIEKTPOIIUTHI

11

HonHble ypaBHEHUS peakyil

bubnuoreka [JOK
https://m.edsoo.ru/00add448

XMMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBAHUI1 B CBETE IIPEACTABICHUN 00 bubmorexa HOK
. pe https://m.edsoo.ru/00add5d8
AJIEKTPOIUTUIECKON JUCCOITUAITII
XUMHAYECKHE CBOMCTBA COJIEU B CBETE
13 €ICTaBIIEHUH 00 3JIEKTPO €CKOM bubmorexa HOK
I TaBJICHUI JIEKTPOJTUTUYECKON
et p https://m.edso00.ru/00add8b2
JTUCCOLIHNAIINN
14 IMousaTue o ruaponanse coiei bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK

15 O00011eHre U cUCTEMaTU3allis 3HAHUHI

m I https://m.edsoo.ru/00addd12
[Tpaktuueckas padora Ne 1. «Pemenune bubnnorexa [JOK

16
9KCIIEPUMEHTAIBHBIX 3371249 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 mo teme

17 9 Zp 0 . ecKa ccomua bubnmorexa LOK
«DIexTpoIuTUYECKas 1IN AaLs.

R a At https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01mas xapakTeprCcTUKA TAJIOTCHOB. bubnuorexa [JOK
XVMHYECKHE CBOMCTBA HA IIPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHast KUCIOTA,

19 XI/IME‘ICCITI/I: CiOfICTBa HOJIyYECHHE bubmorexa HOK

’ y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
IIpaxtiueckas padora Ne 2 1o teme

20 1?[0 eHue cop OM KHCIIO 3yUeHHE bubmorexa HOK

«[TonyyeHn JISTHOM KHCJIOTEI, H3yYEHN

. yu M https://m.edsoo.ru/00ade348
€€ CBOHCTBY
Brraucienus 1o ypaBHEHUAM XUMHAYECKUX

21 €aKIHil, eCIIU O yI/II)H W3 peareHTOB JIaH B Bubmorexa TIOK
peariii, g p a https://m.edsoo.ru/00ade488
N30BITKE

” OO0w1as xapakTepucTHKa 31eMeHTOB VIA- bubnnorexa [JOK

TpyIIbI

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




ATI0TpOTIHBIE MOTU(UKAITUU CEPBHI.

bu6nmoreka [JOK

23 Haxoxnenue cepbl U €€ COeTMHEHH B
P . https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOHCTBA CEPBI

24 CepoBoaopoji, cTpoeHue, GU3NIECKue U bubmuorexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,

25 (1)1/13qu(:an u XI/II\l;I/IquKI/Ie CBOMCTBa brbmmorexa HOK

’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHYECKHE peakliny, JIe)KaIllle B OCHOBE
MIPOMBIIIUICHHOTO CTI0C00a MOTyYeHUS

26 P . X Y bubmmoreka [JOK

CEPHOI KUCIIOThl. XUMUYECKOE

P . https://m.edsoo.ru/00adec8a
3arpsi3HEHHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMH CEPBI

7 Brruncnenue MaccoBoii JOJIM BBIXO/1a bubmmoreka [JOK
IPOAYKTa peakuu https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTUKa 3JIEMEHTOB V A-

)3 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnorexa [HJOK
npupojie, GU3NIECKUEe 1 XUMUIECKHE https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHaK, ero Gpu3nYecKue 1 XuMU4YeCcKHe bubnuorexa [JOK

29 .

CBOICTBa, MMOJIy4eHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[TpakTruaeckast pabota Ne 3 o Teme

30 1?[0 eHHeE a . aka, U3yueHue ero Bubmiorexa LIOK

«ITonyueHne aMMHaKa, U3y4CHHE T
. y M https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, e€ pusnueckue u bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH

10 aMMOHHMS B KAYECTBE MUHEPATIbHBIX bubnmnorexa [JOK
yao0peHuii. XMMHYECKOE 3arpsi3HeHUE https://m.edsoo.ru/00adf518
OKPY’KaOIIEeH Cpeibl COSTMHEHUSIMHU a30Ta

33 ®Dochop. Oxcun dhocdopa (V) u bubmmoreka [JOK




dbocdopnas kuciora, GuzndecKkue u
XUMHUYECKHE CBOWCTBA, MOJTyYCHHE

https://m.edsoo0.ru/00adf68a

Hcnonb3oBanue (pochaToB B KaUeCTBE

but6mmoreka [{OK

34 MHUHEpaIbHBIX yJI00pCHHH. 3arps3HeHue
p . yAODP p https://m.edsoo.ru/00adfc20
MIPHUPOJTHON cpebl hocharamu
Yraepon, pacipocTpaHEHHE B IIPUPOJIE, bubnuorexa [JOK
35 .
bu3nYeCKUEe U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux pusudeckue u
XHMHYECKHUE CBOMCTBA. DKOJOTHUYECKHE bubmuoreka [JOK
36
po0JieMbl, CBSI3aHHbBIE C OKCUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
37 YronbHas KUCIIOTA U €€ CONA bubmmotexa LOK
https://m.edso0.ru/00ae006¢
[TpaxTrueckas padota Ne 4 o Teme
38 "l'II)o eHue peK CJI0TO Ta3a bubmiorexa LIOK
JIy9CHHE YTIIEKUCIIOTO rasa.
Y Y " https://m.edsoo.ru/00ae027¢
KauecTBeHHast peakiys Ha KapOOHAT-UOH
ITepBoHAYAIBHBIC TTOHATHS 00
19 P bubmuoreka [JOK
OpPraHUYECKUX BEIIECTBAX KaK O
P B https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTJIepoaa
bu6mmoreka [IOK
40 Kpemuuii u ero coeuHeHust
P A https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubnuorexa [JOK
«BaxHelmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHHUS
KoHnTtponbhas padora Ne3 o teme
4 B P . P bubmmoteka [JOK
«BakHermme HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTMHCHHSI»
43 OO0m1as xapakTeprucTUKa XUMHUECKUX bubnuorexa [JOK

3JIEMEHTOB — METaJUIOB. MeTamnndeckas
CBA3b U MCTAJITIMYCCKAS KPUCTAJNINICCKAA

https://m.edso00.ru/00ael103e




pemérka. @u3nyecKue CBOMCTBAa METAIIJIOB

XMMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUUECKUHN PSIT HAIPSHKEHUH bubmorexa [TOK
p P p https://m.edsoo.ru/00ael 156
METAJLIOB
OO0mue crnocoOb! MOTYYEHUST METaJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM bubnnorexa [JOK
XUMHUYECKHMX PEAKIIMA, eCITH OJHH U3 https://m.edsoo.ru/00ael 156
pEareHToB COACPKUT MPUMECH

46 ITonsdaTue 0 KOPPO3UU METAIIIOB bubmorexa TIOK

PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47
Llenoureie MeTab! https://m.edsoo.ru/00ael14b2

48 OKcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmorexa [OK

a AP g p https://m.edsoo.ru/00ael14b2

49 [llenouno3eMenbHbIE METAJIbI — KAJIbIIUM bu6mmoreka [IOK
A Mar"Hui https://m.edsoo.ru/00aelS5e8

50 Baxneiiime coequHEHNS KAJIbIUI Bubmorexa TIOK

A t https://m.edsoo.ru/00aelS5e8

51 O060011IeHNE U CUCTEMATU3aIlUs 3HAHUN

5 JK&cTKoCTh BOJBI U CIOCOORI €€ bub6nuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IT §] Ne 6

55| “Kecmooms som nmcromsics BuGnotexa LIOK

" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
but6mmoreka [{JOK
54 A I
JTOMHHIH https://m.edsoo.ru/00aelc64
AM@oTepHbIe cBONCTBA OKCHIA U bubmmoreka [JOK

55

THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 eneso nonroreka 11O

https://m.edsoo.ru/00ael1d86




57 Oxkcubl, THIAPOKCUIBI U conn kenesa (1) | bubnmnorexa [JOK
u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O06o011eHre u crucTeMaTu3alus 3HaHu | 1
9| sxencprmontann st o rone. 1 EGiorexa LIOK
«BaxHEHIIIHEe METAJUTBI M X COCTUHEHUS hutpsitim.edsoo.u/00ac3des
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX
0| oo umt conpratpueen, |1 bGinorexa LIOK
BbIUHCICHNST MaCcCOBOIA JI0JIH BBIXO/1a https://m.edso0.10/002¢1750
MPOAYKTA PEaKIIuu
61 O00061ieHne u cucTeMaTu3alus 3HaHui 1
6 Konrponbnas padora Ne4 o teme 1
«Baxneiilme MeTauIbl U UX COSIUHEHUS»
63 BemectBa u maTepuainbl B IOBCEAHEBHON | bubnnorexa [JOK
KM3HH YeJIOBEeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH | bubmunoreka IIOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb XuMuM B pelieHun SKOIOTHYECKUX | bubmmoreka [JOK
npobiieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. O60011eHNE U | bu6nuoreka [IOK
CHUCTEMaTH3aIlis 3HAHUM https://m.edsoo.ru/00ae0d0a
67 PezepsHslil ypok. O6001menue u | bubnnorexa [JOK
CUCTEMAaTHU3alMsl 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O60011eHNEe U | bubnuorexa [HJOK

CUCTEMAaTHU3alnud 3HAHUUI

https://m.edso00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Xumus, 8 xinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIIECTBO
«M3narensctBo «IIpocsenieHue»
» Xumus, 9 xinacce/ ['abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., AKIHOHEPHOE OOIIECTBO

«3narenbcTBO «IIpocBemenne»

METOAUYECKHUE MATEPUAJIBI 1JId YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






