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IHHOACHUTEJIBHAA 3AIINCKA

[TporpaMma mo XuMuu Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMsI COCTaBJICHA HA OCHOBE TPEOOBAHMIA K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHmUs,
npencraBieHHbix B @T'OC OOO, a Takxke Ha ocHOBe (eAepanbHON pabodel MporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLEINIMHU I[pernojaBaHusl y4yeOHOro mpeaMmera «XHUMHA» B 00pa3oBaTENbHBIX OpraHU3alUsaX
Poccuiickoit ®eneparumu.

[Iporpamma mo xumuM Ja€T TPEACTABICHHE O LENAX, oOmeil crparermn OOy4deHHWs, BOCIHUTAHHSA U
pa3BUTHUsS OOYy4alOLIUMXCSl CpPEeACTBAMM Y4eOHOro MpeAMETa, YCTAaHABIMBACT O0O0s3aTENbHOE IPEAMETHOE
coJiep)KaHue, MpeJycMaTprUBaeT paclpeesieHue ero Mo KiaccaM U CTPYKTYpUPOBAHME IO pa3jeiaM U TeMaM
MpOorpaMMbI [0 XUMHUH, ONPEAESeT KOJMYECTBEHHBbIE M KaYeCTBEHHBIC XaPaKTEPUCTHUKU COJIEpP KaHUS,
PEKOMEHIYyEMYIO TOCJEA0BATEIIBHOCTh M3YyYEHUS XUMHUHM C Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKU y4eOHOIro MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluXxcs, OINpeneisieT BO3MOKHOCTH
npeaMeTa JUlsl peajn3aluy TpeOoBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs, a TakkKe TpeOOBaHMM K pe3yiabTaTaM OOy4eHHs XMMHUU HAa YPOBHE
1ene u3ydyeHusl MpeaMeTa U OCHOBHBIX BHUIOB Y4eOHO-TO3HABATEIIbHOM JESATENbHOCTH OOy4aroulerocs o
OCBOEHHIO Y4E€OHOTO CO/IeP KAHMUSL.

3HaHME XUMHUHU CIYXUT OCHOBOM Ui (OPMHUPOBAHHS MHPOBO33PEHUS OOYyYarollerocsi, €ero
MpEJCTaBICHU O MaTepHaJbHOM €IWHCTBE MHpa, BAXHYIO pOJb WIrpaloT (QOpMHUpYyEMble XHUMHEH
MIPEJICTaBJICHHUS] O B3aUMOIIPEBPAILICHUSAX SHEPTUU U 00 SBOJIOLMUHU BELIECTB B MPHUPOJE, O IMYTSIX PEIICHUS
I00ANBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOHM, DHEPTEeTUUYECKOM, MUINEBOU WU
AKOJIOTUYECKON O€30TTaCHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peajn3alui BOZMOKHOCTEH Al caMOpa3BUTHS U GOPMUPOBAHHUS KYIbTYPhI TUYHOCTH, €€
oOmel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH O0yYaromuxcsi, HaBBIKOB HUX
CaMOCTOSITEJIbHOM ~ y4eOHON  JeATeIbHOCTH, OKCIEPUMEHTANbHBIX U  HCCIENOBATENbCKUX  YMEHHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B IPO(HECCHOHATILHOM JesITeIbHOCTH;

3HAKOMHUT CO CHEU(UKON HaydHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKa, SBIISETCS OTBETCTBEHHBIM ATAlloM B ()OPMUPOBAHUU €CTECTBEHHO--HAYyYHOU
IrPaMOTHOCTH O0yYarOIINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO--HAyYHBIM 3HAHHSM, K
MpHUpO/ie, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOe 00pa3oBaHUe 00YyJatomuXxCsl.

JlanHble HampaBieHUs B OOYYEHHHM XUMUU OOECIEeUUBAIOTCA CHEHU(PUKON CcoIepkaHus Y4eOHOTro
mpeaMeTa, KOTOPBIM SABISETCS IMeJarormueckd aJanTHPOBAHHBIM OTpPaXEHHEM 0a30BOM HAyKd XMMHH Ha
OTpEICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHMsl OPUEHTUPOBAH HA OCBOCHHE O0Y4arOIIUMHUCS
CHUCTEMBbI TEpPBOHAUATBHBIX TMOHITHIA XWMHH, OCHOB HEOPTraHMYECKONW XHMHH W HEKOTOPBIX OTAETbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cojaep)kaHHUs POTPaMMBI MO0 XMMHH C(OPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOAXO0Ja K e
n3yuyeHuto. CoaeprxaHue CKIAIbIBAETCS U3 CUCTEMbI MOHATUN O XMMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XuMuyeckoi peaknuu. OOe O5TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbl [0 MPUHIIMITY
MOCJIEI0BATENILHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoaunueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XHUMHUH;

— yUY€HHUS O CTPOCHHUM aTOMa U XUMHYECKOU CBS3H;

— MPECTaBIECHUH 00 NEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKH IOIYYEHHBIX M OCMBICIEHHBIX
(axTOB, pPa3BHBAIOTCS MOCIEAOBATEIFHO OT OJHOTO YPOBHS K JAPYrOMY, BBIMOJNHSAS (YHKIUH OOBSCHEHUS H
IIPOrHO3UPOBAHUS CBOMCTB, CTPOECHHUS U BO3MOXKHOCTEN IPAKTUYECKOTO IPUMEHEHNUS U MOJIy4YEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue MmporpamMMmbl MO XHUMHH CHOCOOCTBYET (DOPMHUPOBAHHMIO IPEICTABICHUS O XHUMHYECKOU
COCTaBJISIIOLLIEH HAy4YHOM KapTUHbI MHpPA B JIOTUKE €€ CHUCTEMHOM NPHUPOJIbI, LEHHOCTHOIO OTHOLIECHHS K
Hay4yHOMY 3HaHHUIO U METOJIaM M03HaHUA B Hayke. M3ydeHre XUMHUM IPOUCXOJUT C MPUBJICUECHUEM 3HAHUM U3
paHee M3y4EHHBIX Y4eOHbIX mpenMeroB: «Oxpyxkaroumil mupy», «buonorus. 5-7 knacce» u «®dusmka. 7
KJIace».

[Ipy n3ydyeHUH XUMHUU NPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB XMMMUECKOM HayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKOW MESITEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3a7aya yueOHOTO MpeAMETa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEWIUX (AKTOB, TIOHATHUN, 3aKOHOB M TEOPETHYECKUX IOJOKEHUM, JOCTYNHBIX 000OIIeHUM
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HaHUs MPU U3Y4YE€HUU
BEIIECTB M XUMHYECKUX PEaKIil, B (OPMUPOBAHUH U PA3BUTUH MO3HABATEIHHBIX YMEHUN U UX IPUMECHEHUH B
y4eOHO-TI03HAaBATEIbHOW U Yy4eOHO-UCCIIEIOBATENbCKON JI€ATENbHOCTH, OCBOCHUU MpaBWJI O€301acHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipu n3ydyeHnn XMMUU Ha YpOBHE OCHOBHOTO OOIIero 0O0pa3oBaHMs BaKHOE 3HAUEHHE MPUOOpeNnn Takue
L€, KaK:

— (opmMupoBaHHE HMHTEIUICKTYaJIbHO pPAa3BUTOW  JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSATHIO pEIIeHUH, CHOCOOHOM aJanTupoBaThcsi K  OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HaIpaBJeHHOCTh OOY4EeHHsS Ha CHCTEMaTH4ecKoe MpUOoOIeHHe OOydaroluXcsi K CaMOCTOSITEIbHOM
MO3HABATEIbHON JEATEIbHOCTH, HAY4YHBIM METOJaM TMO3HaHMs, (OPMHUPYIOIMIMM MOTHBAIMIO M Ppa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— olecrieueHne YCIOBUM, CIIOCOOCTBYIONMIMX MPHOOPETEHHUIO OOYUYAIOIIUMHUCS OTBITa Pa3HOOOpa3HOM
NEeSITeNbHOCTH, TMO3HAHMS U CaMOITO3HAHHUSA, KJIIOUYEBBIX HABBIKOB (KJIIIOYEBBIX KOMIIETEHIUI), HMMEIOIINUX
YHUBEPCAIbHOE 3HAYEHUE JJI PA3JINYHBIX BUJIOB ACSITEIBHOCTH;

— (hopmupoBanue o61mel GpyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCIIE YMEHUN
OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYXAIOIIET0 MUPA, UCIOJIb3Yys 3HAHUS U OTIBIT, IOJIyd€HHBIE ITPH U3yUCHUH
XUMHH, IPUMEHSTH UX MPU PEeUICHUH MPOOIeM B MOBCEAHEBHOM KU3HU U TPYAOBOM J€ATEIHHOCTH;

— (hopmupoBaHUe y 00y4arOMUXCsI TYMAaHUCTHUECKUX OTHOLICHHH, MOHUMAHUS EHHOCTH XMMHUYECKUX
3HAaHUW A7 BBIPAOOTKHU SKOJIOTMUYECKU 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM AESITEIHHOCTH B
LEJSAX COXPAHEHMS CBOETO 3/10POBbs U OKPYKAIOIIEH TPUPOJHOU Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYyUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOGHHUS O0IIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpoGuiisi U HAMpaBICHHOCTH
JanbHeNIero o0y4eHus.

OO1ee yuciio 4acoB, OTBEACHHBIX JJIS U3YYEHUS XMMUU HAa YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUf,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KM3HHM YEJIOBEKa. XUMHUA B CHCTEME HayK. lejna W BELIECTBa.
du3nyueckre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsATHE O MeToAax MO3HAHUS B XUMUU.
UucTteie BemecTBa u cMecu. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIeMEHTBl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpoCThie U ClIOXKHBIE
BeIleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢opmysia. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemectB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENbHAas MOJEKyJspHas Macca. MaccoBas a0Js
XUMHYECKOT0 3JIEMEHTA B COCAUHCHUH.

KomnuectBo BemecrBa. Mosb. MomgpHas macca. B3anmmocBsI3p  KoJM4YeCTBa, MacChl W YHCHa
CTPYKTYPHBIX €UHUII BeecTBa. PacuéTel mo GpopmynaM XUMHUYECKUX COEAMHEHUH.

dusnueckrue U XUMHYECKHE SBJICHUSA. XUMHUUYECKasi peakius U e€ MpU3HaKU. 3aKOH COXPAaHEHUSI MaCChl
BEIIECTB. XuUMHUUYECKHe ypaBHeHMs. Kiaccudukanus XUMHUECKHX peakiuid (COeTUHEHUS, Ppas3lIoKeHUs,
3aMernieHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, MpaBuUjaMu pabOTHI B JIAOOPATOPHH M MpUEMaMH OOpAIICHUS C
nabopaTOpHBIM O0OPY/IOBAaHUEM, HM3yYEHUE W ONMHCAHUE (PU3UYECKUX CBOWCTB 0OpA3IOB HEOPraHUYECKUX
BEIEeCTB, HaOMOIeHNe (pU3nUecKuX (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIIUSI BOJbI) M XHUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBUE
Mena ¢ KUCJIOTOW) SBJICHWH, HAOMIOAEHHE W OIMCAaHHE MPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peaKIHi
(pa3noxxeHue caxapa, B3aUMOJCHCTBHE CEPHON KHCIIOTHI C XJIOPHIOM Oapus, pas3sioKEHUE THAPOKCHIIA MEIH
(I mpu HarpeBaHuu, B3aUMOIEHCTBHE Kejie3a ¢ pactBopoMm cosn meau (1), nu3ydenune crocoOoB pas3aeneHus
CMecei: ¢ TOMONIbI0 MarHuTa, (PrIbTpOBaHWE, BBIMMAPUBAHWE, MUCTHIUIALMS, XpoMmartorpadwus, MpoBeACHUE
OYHMCTKHU TIOBAPEHHOMW COJIM, HAOIIOJIEHNE M ONMUCAHUE PE3yIbTAaTOB MPOBEICHUS OMBITA, WILTIOCTPUPYIOMIETO
3aKOH COXPaHEHUS MACChl, CO3/IaHNE MOJIEIICH MOJIEKY (ITapOCTEePKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopon — 3l€eMEHT W MpocToe BemecTtBo. HaxoxaeHue
KHCJIOpOJIa B TMpHUpOJe, (HU3MYECKHE M XHMHUYECKHe CBOMCTBa (peakmuu ropeHus). Oxcumel. [IpuMenenwue
kuciiopoia. CriocoObl TOJIydeHHsI KUCIOpOa B JIA0OPATOPUH M TPOMBIIIIIEHHOCTH. KpyroBopoT kuciaopoaa B
npupojie. O30H — aJoTporHas MOAU(PHUKALIAS KACIOPOIa.

TennoBoit 3peKT XUMHUUECKOW peakIuH, TEPMOXHMHYECKHE YPaBHEHHUsS, JK30- M SHIOTCPMHYCCKHE
peakiuu. TomnMBO: yroiab W MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOTO 3¢¢ekrta, pa3pylieHHe
030HOBOTO CJIOS.

Bomopon — snmemMeHT W mpocroe BemiecTBO. HaxoskneHuwe Bojopoja B Mpupojse, (U3HUYECKHE U
XUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MonydyeHus. Kuciotel u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHHSIM.

dusnueckue cBoiicTBa BOAbl. Bonma kak pactBoputenb. PacTBopsl. HackllieHHbIE M HEHACHIIICHHbIE
pactBOopbl. PacTBOpuMOCTh BelecTB B BojJe. MaccoBasi 10751 BEUIECTBAa B pacTBOpe. XUMHYECKHE CBOICTBA
BoJibl. OcHoBaHus. Ponb pacTBOpoB B mpHpoAe M B JKHU3HU 4YesnoBeka. KpyroBopoT BOJbI B MpPHUPO/IE.
3arps3HeHue TPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamnus Heoprannyeckux coequHeHuil. Oxcuapl. Knaccudukanus okCHAOB: coieo0pasyroime
(ocHOBHBIE, KHUCIOTHBIE, aM(doTepHbie) W HecoieoOpasyromue. HomeHknarypa oxcumoB. Dusnueckue u
XUMHUYECKUE CBOMCTBA OKCHI0B. [lonydeHne okcuaos.

OcHoBanms. Knaccudukainus OCHOBaHWU: MIEIOYM U HEPACTBOPHMBIE OCHOBaHUWsA. HoMeHkmaTypa
ocHOBaHMU. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinoT. Pusnueckue M XUMHYECKHE CBOMNCTBA
kucnoT. Psan aktuBHoctu metauioB H. H. bekerosa. [lonyduenue kucnor.



Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cBoiictsa cosiel. [lonydenue cosneil.

I'enernueckas cBsA3b MEXAY KlacCaMU HEOPraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEEIIEHUE COJIEPKaHUs KUCIOPOia B BO3/lyXe, OJy4eHHE, COOMpaHue, paclioO3HaBaHHe
U HW3Yy4CHHE CBOWCTB KHCIOpOJa, HAONIOEHHE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHHUS U TPEKpalIeHUs TopeHus (Tmoxapa), 0O3HaAKOMJICHHE C oOpaslamMHi OKCHUIOB M OIMCAHUE UX
CBOMCTB, TOJIyY€HHE, COOMpaHUE, PAaCO3HABAHUE U U3YUYCHHE CBOMCTB BOJOPOJA (rOpEHHUE), B3aUMOJCHCTBIE
Bogopoaa ¢ okcuaoM memu (1) (BO3MOXXKHO HCHONB30BaHHME BHUAEOMATEPHATIOB), HAOIIOJEHHE 0O0pa3IoB
BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEOBAHHE OCOOCHHOCTEH pACTBOPEHHUS BEUIECTB C Pa3TUYHOU
PacTBOPUMOCTbBIO, IPUTOTOBJIEHUE PACTBOPOB C OINpeAEIEHHOW MaccoBOM J0j€i pacTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHICTBUE BOJbI C MeTaJlIaMH (HAaTPUEM M KajlbliieM) (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHUAIIOB),
UCCleI0OBaHNE 00pa3l0B HEOPTaHMYECKUX BELIECTB PAa3IMYHBbIX KJIACCOB, HAOIIOAEHHWE M3MEHEHHsI OKPaCKU
MHIMKAaTOPOB B pacTBOpax KUCJIOT M IIeNoYel, n3ydyeHue B3aumojeicTBus okcuaa menu (Il) ¢ pacrBopom
CEPHOM KHUCJOTHI, KACIOT C METAJUIAMH, PEaKUUd HEUTpaau3aluy, MOJy4eHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO MeETajula JPYTMM M3 pacTBOpa COJIM, PELIEHHE 3KCIIEPUMEHTAJIbHBIX 3a/ad IO TeMe
«BaxHenmue Ki1acchl HEOPraHMYECKUX COEAUHEHUI.

Ilepuonnuecknii 3axkon u Ilepuoanueckas cucrema xummuuyeckux djaemeHToB JI. . Menneieena.
Crtpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepBbie MOMBITKH KJIACCH(PHUKAUU XUMHYECKUX A71eMEHTOB. [IoHATHE O TpyIax CXOJHBIX 3JIEMEHTOB
(IesoyHble M LIEIOYHO3EMENbHbIE METalIbl, TaJoreHbl, MHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3yroT
am(oTepHbIE OKCUIBI U THIPOKCU/IBI.

[lepnognueckuit 3akoH. llepnommyeckas cucrema xumuueckux osnemeHtoB [[. WM. Mengeneesa.
Kopotkonepuoanast u anmunHonepuoaHas ¢opmel llepuoanueckoil cucrembl xumuyeckux snemeHtos [, U.
MenneneeBa. [lepuoasl u rpynmbl. @U3MYECKUN CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB IMEpPUOJa U TPYIIIbI
JJIEMEHTA.

Crtpoenune atomoB. CoctaB aroMHBIX sifep. M3otombl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000J0UYeK
aToMOB TiepBbIX 20 xuMHuueckux 3aeMeHToB Ilepuoanueckoil cucremnl [l. M. MenneneeBa. XapakTreprucThka
XUMHUUYECKOTO JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunueckoii cucrteme . 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajJuyca aTOMOB XHMHMYECKMX DJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue [lepuonnyeckoro 3axona u Ilepuoguueckoil CUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB JIJIsl Pa3BUTHS
Hayku U nipaktuku. J[. . MenpaeneeB — yu€Hbld U IpaKJJaHUH.

Xumuyeckasi cBsizb. KoBaneHTHas (MOJsipHAss M HEMOJIApHAs) CBSA3b. OJEKTPOOTPHULATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucineHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIbHbIE peakuuu. [Ipomecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCIINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

u3ydeHue oOpa3loB BELIECTB METaUIOB M HEMETaJUIOB, B3aMMOJACWCTBHE THUIPOKCHUIA IIHMHKA C
pacTBOpaMu KHUCJIOT M IIEJOYEl, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBMTEJBHBIX peakifil (TOpeHue, peakiiuu pa3aokKeH!s, COSAUHEHUS).

Mesicnpeomemmnuie céazu

Peanuzanuss MeXIpeIMETHBIX CBs3€d INPU M3YYEHHH XHMHHM B 8 KIIAacCe OCYILECTBISETCS YeEpes3
HCTOJIb30BAHUE KaK OOLINX €CTECTBEHHO--HAYYHbIX MOHATHH, TaK U MOHATUH, SBIISIOMIMXCS CUCTEMHBIMU JJIs
OTJIENbHBIX NIPEAMETOB €CTECTBEHHO--HAyYHOT'0 IUKJIA.

OOmire ecTeCTBEHHO--HAy4YHbIE MOHATHUS: HAy4HbIH (akT, TUIoTe3a, TEOpHs, 3aKOH, aHaJIM3, CHUHTE3,
KJaccu(uKaius, nepuoanIHOCTb, HAOII0IeHUE, IKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, MO/IENb, SBIICHHE.

®usnka: Marepusl, aToM, JJIEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIbI, PaJHUOAKTUBHOCTD,
MOJIEKyJIa, JEKTPUUECKUN 3apsi, BEIIEeCTBO, TeI0, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ra3, (pu3nuecKue
BEJIMYMHBI, €IUHULIBI U3MEPEHMSI, KOCMOC, IIaHETHI, 3BE3/1b1, CoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadust: atmocdepa, runpochepa, MUHEPATBI, TOPHBIC TMOPOJBI, MOJIE3HBIE MUCKOMAeMbIe, TOTUIMBO,
BO/JIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peaKkIus

[Tepuoanueckuii 3akon. [lepuoanueckas cuctema xumudeckux sneMentoB J[. . MenpaeneeBa. CTpoenue
aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHHM CBOMCTB XMMHYECKUX AJIEMEHTOB IEPBBIX TPEX MEPHOJIOB, Kajus,
KaJIbLIMSI W WX COCAMHEHUM B COOTBETCTBUM C TIOJIOKEHHEM »3ieMeHTOB B Ilepuoaudeckoil cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEIMIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3H.

Knaccudukanuss w HOMEHKJIATypa HEOPraHWYECKMX BEIIeCTB. XWMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIUXCSL K PA3JIMYHBIM KJIAacCaM HEOPraHWYECKUX COCIUHEHUN, TEeHETHYeCKas CBS3b HEOPraHHMYECKHX
BEILIECTB.

Knaccudukanus XuMuueckux peakifii o pa3IndHbIM MPU3HaKaM (TI0 YHUCITY U COCTaBY YYaCTBYIOIIHX B
pEeaKIMK BEIIECTB, M0 TEIJIOBOMY 3(PQEKTY, MO0 UBMEHEHHUIO CTENIEHEH OKHUCIICHUS] XUMUYECKUX AJIEMEHTOB, 110
00paTUMOCTH, M0 YYaCTHIO Karajau3aTtopa). ODK30- U DHIOTEPMHYECKHE PpEaKIMH, TEPMOXUMHYECCKUE
ypaBHEHUS.

[Tonatue o ckopoctu XxuMHu4eckoil peakuuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYECKUX
peakuusx. [loHsTHE O TOMOTEHHBIX M TeTepOTeHHBIX peakiusax. [lonsTue o karanuze. [loHsATHE O XUMUYECKOM
paBHOBecuH. DakTOpbl, BIMAIONIME HAa CKOPOCTh XHMHUYECKOW PpEAaKIMU W TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIINH, MIEKTPOHHBIN 0aaHC OKHUCIUTEIHPHO-BOCCTAHOBUTEIBHON
peakuu. CocTaBlieHHE YpaBHEHUN OKHUCIUTEIHLHO--BOCCTAHOBHUTEIIBHBIX PEAKIIMNA C MCIOJIH30BAHHEM METO/a
ANIEKTPOHHOTO OajaHca.

Teopusi >IEKTPOJUTHYECKON NHUCCOLMAIUU. JIEKTPOJIUTHI M HEIJIEKTPOJUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAMM BEUIECTB C PA3JIMYHBIMM BHJAMU XUMHUYECKOH CBs3U. CTENEHb IUCCOLMALUU.
CunbHbIe U clladble IEKTPOJIUTHI.

Peakuuu vionHOro oOMeHa. YcnoBUSl MIPOTEKAaHUSI PEAKIMil HOHHOTO OOMEHa, MOJHbIE U COKpAIllEHHBIE
WOHHBIC YypaBHEHHs peakiuid. CBOWCTBAa KHCIOT, OCHOBAaHUHW W COJIeH B CBETE IPEACTABJICHHH 00
ANEKTPOJUTUYECKON qucconnanuu. KayecTBeHHble peakiiuy Ha HOHBL. [IoHsATHE O ruapoIn3e CoJen.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB M
HeMeTalyIoB (rpadura u anMasa), CI0KHBIX BEIIECTB (XJIOpUIa HaTPHs), UCCIEIOBAHHE 3aBUCIMOCTH CKOPOCTH
XMUMHUYECKON peakluu OT BO3JECUCTBUS Pa3IMYHbIX (PAaKTOPOB, UCCIEAOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, MpOLiecca TUCCOLMALUN KUCIOT, Ieoueil u coieil (BO3MOXKHO HCIIOJIb30BAHUE BUAECO MATEPHUAIIOB),
MIPOBEJICHUE OMBITOB, WJUIIOCTPUPYIOMIMX MPHU3HAKK MPOTEKAHUS peakiuii MOHHOro obOMeHa (oOpasoBaHmHe
ocaJika, BBIJICJICHHE Ta3a, oOpa3oBaHHE BOJbBI), OIMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakluil (TOpeHue, peakiiuy pa3ioxKeHus, COSUHEHHs), paClIO3HABAaHHE HEOPTaHHUECKUX
BEILIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]a4.

HeMmeTasibl M UX COeAUHEHUS

OO6mas xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE CTETIEHU OKUCIICHHUS.
CrpoeHue u pu3ndecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHUECKHUE CBOKMCTBA Ha MPUMeEpE XJIopa
(B3auMoelicTBHE ¢ METaJUIaMH, HEMeTalllaMu, Iieo4aMu). XiaopoBoaopoa. ConsiHas KUCIOTa, XUMUYECKUE
CBOMCTBA, MOJIyd€HUE, IPUMEHEHHeE. JIeficTBHE XJIopa U XJIOPOBOJIOPOJa Ha OPraHu3M 4velloBeka. Baxkneiue
XJIOPUABI U UX HAXOKJICHHUE B IPUPOJE.

Oobmas xapaktepuctuka 31meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEGHHSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHHe W (PU3MYECKHE CBOWCTBA TPOCTBIX BEIIECTB — KUCIOPOJa W CEphL.
AnnoTtpornHbeie MOAU(UKAIIMKM KHUCIOpPOJa M cepbl. XUMHYECKHEe CBOHCTBa cepbl. CepoBOJIOPOJ], CTPOCHHUE,
¢busznueckue W XUMHYECKHe CBoicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENIN KHCIOTHBIX OKCHAOB. CepHas
KHUCTIOTa, (PU3MYecKre U XUMUYECKHE CBOMCTBA (O0IIHMe KaK MPeICTaBUTENs Kilacca KHCIOT U Celu(UIECKUe).



XUMUYECKUE pEeaKIMH, JIeXKallkie B OCHOBE IPOMBIIUIEHHOTO CI0Cc00a TIOJMyuYeHHs] CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit kucnotbl. CoaM CEpHOM KHUCIOTHI, KAUeCTBEHHAs peakiys Ha cyabgar-uoH. Haxoxaenue
cepbl U €€ coelMHEHUN B Ipupojae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolled Cpelbl COECIMHEHUSIMH CEpbl
(KUCTIOTHBIE JI0K/IM, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeI0TBPAILICHHS.

OOmas xapakrepucTtrka 3yeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHBIC
CTENIEHN OKUCIICHUS. A30T, paclpocTpaHeHHe B Npupoje, GU3ndeckue U XUMHUYECKHe cBoiicTBa. Kpyrosopor
a3oTa B TpHUpoae. AMMHAK, €ro (HU3NUYECKHe W XMMHUYECKHE CBOWCTBA, NMOJydeHHe W mpumeHeHue. Comnn
aMMOHMSI, X PU3NYECKUE U XUMUYECKUE CBOWCTBA, IpuMeHeHne. KauecTBeHHas peakuysi Ha MOHbl aMMOHUS.
A30THast KUCIIOTa, €€ TMoydyeHne, PU3NUeCKue U XMMHUYECKHE CBOWCTBa (0OIIME KakK MpeACTaBUTENs Kiacca
KUCIOT M crnenuduueckue). Mcnonp30BaHME HUTPATOB U COJIEH aMMOHHUSL B KauyeCTBE MMHEPAJIbHBIX
ynoOpeHuii. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH Cpelbl COCAMHCHHMSIMH a30Ta (KUCIOTHBIC JIOXKIIH,
3arps3HEHHE BO3/yXa, NOYBBI U BOJOEMOB). Docdop, amutoTponHble Mogudukanuu Gocdopa, U3HIECKHE U
xumuueckue cBoictBa. Oxeun docdopa (V) u gochopnas kucinora, pu3nueckue U XUMMUYECKHE CBOWCTBA,
nosyuenue. Mcnonp3zoBanue gpocdaroB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka s1eMeHTOB |VA-rpynmbl. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHBIE
CTETIEHU OKHCIIEHUS. YTIIepoJ, alJIOTPOIIHbIE MOIU(UKALUK, PaclpoOCTpaHEHHE B MPUPOAE, (U3NUECKHE U
XUMHUecKue cBoicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. Okcuapl yriepona, ux pusndeckue u
XMUMHYECKHE CBOMCTBA, JACWCTBHE HA >KMBBbIE OPraHU3MbI, IOJYY€HHE W MPUMEHEHHE. JKOJOTHYECKHE
poOJIeMbl, CBsi3aHHBIE ¢ OKcuAoM yrieponaa (1V), runoresa rio0aasHOTO MOTEIUICHUS KIIMMAaTa, TapHUKOBBIN
s dekT. YroapHas KUcCioTa U €€ colid, uX (U3NYecKue U XMMHUYECKUE CBOMCTBA, MOJydeHUE U MPUMEHEHUE.
KauectBennast peakuust Ha KapOoHaT-woHbl. Mcrmonb3oBaHnue kapOOHAaToB B OBITY, MEIULUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE MOHATHS 00 OpPraHMYECKHUX BEIECTBAaX KAaK O COEIUHEHMSIX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIeH, STaHOJ, IVIMIIEPUH, YKCYCHas KHcioTa). [IpupoaHble UCTOUYHUKH YIIIEBOJIOPOAOB (YroJb,
MIPUPOIHBIN Ta3, He(Th), MPOIAYKTHI UX MepepadO0TKu (OCH3UH), X POJIb B OBITY U MPOMBIILIEHHOCTH. [loHsTHE
0 OHMOJOTMYECKH Ba)KHBIX BEILECTBAX: MXHUpPax, OelKax, YriaeBoJax — M HX pOJM B >KU3HU YEJIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHMUECKUX COCIUHEHUH.

Kpemnnii, ero gusnyeckne 1 XMuMUUYECKHE CBOMCTBA, MOTy4YeHHE U TpuMeHeHne. CoeuHeHusT KPEMHUS
B mpupoje. OOmme npencraBieHus o0 oxcuae kpemuus (IV) u kpemHueBoit kuciotTe. CHIMKATBI, HX
UCI0JIb30BaHNE B OBITY, B NMPOMBIIIJICHHOCTH. BakHelue cTpouTeNlbHble MaTepuaibl: KepaMHKa, CTEKIIO,
LeMeHT, O0eToH, jxene300eToH. IIpobrmembl 06e30MacHOr0 WUCHOJIB30BAaHUSL CTPOUTENBHBIX MaTepUAIOB B
MTOBCETHEBHOM JKU3HH.

Xumuueckuii Ikcnepumenm:

u3ydeHre oOpa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHON KUCIIOTHI, MPOBEACHUE KAa4eCTBEHHBIX
peakiuil Ha XJOPUI-HOHBI U HAOINIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTpaXkarolue (Gu3nyecKue u
XMMHYECKHE CBOWCTBA TallOTEHOB M HMX COCOUHEHUH (BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3laMu XJIOPUIOB (TaJOreHUI0B), O3HAKOMIICHUE C 00pa3aMu Cephbl U €€ COCTMHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHHE BHIEOMATEPUANIOB), HaOIO/IEHNE Tpoliecca OOyIJIMBaHUs caxapa MoJ JeHCTBUEM
KOHILIEHTPUPOBAHHON CEPHOM KHCIOTHI, M3yYECHUE XUMHYECKHX CBOWMCTB pa30aBIEHHOW CEpHOM KHCIOTHI,
IIPOBEICHNE KaueCTBEHHON peaklnu Ha Cynb(aT-uoH U HaOIro/ieHNe pu3HaKa e€ MpOoTeKaHus, O3HaAKOMJIEHUE
c (u3nyeckuMH CBOHCTBaMM a3oTa, ¢ochopa M HMX COCITUHEHHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMAaTEepHAIIOB), 00pa3liaMu a30THBIX U (OoCcHOPHBIX yI0OpEeHuH, NoTyueHe, coOupanue, pacrio3HaBaHue U
U3yueHHe CBOMCTB aMMHUaKa, MPOBeJICHHE KaYeCTBEHHBIX peakiiii Ha HOH aMMOHUS U GocdaT-uoH U U3ydeHHue
IIPU3HAKOB MX IPOTEKaHUs, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEIBIO (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUAIOB), HM3y4EHHE MOJENe KpUCTAUIMYECKUX pElETOK anMasa, rpagura,
¢bynnepeHa, O3HAKOMJIGHHE C TPOLIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IMPOTHBOra3a, MOJIyuyeHHe, coOMpaHue, paclio3HaBaHWE U M3yYeHHE CBOWCTB YIJIEKUCIIOTO rasa,
MIPOBEICHUE KaYeCTBEHHBIX peakiuil Ha KapOOHAT M CHIIMKAT-MOHBI M M3y4YeHUE MPU3HAKOB MX MPOTEKAHMS,
03HAKOMJIEHUE C IPOAYKLIMEN CHIIMKATHON IPOMBIIIIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIbHBIX 3a/1a4 10 TEME
«BaxHeiime HeMeTauIbl U UX COSAUHEHUS.



MeTaJi1bl M UX COEITMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKUX DSJIEMEHTOB — METa/NIOB HAa OCHOBAaHWUM WX IOJOXKCHUS B
[lepuoaunueckoit cucreme xummuueckux snemeHToB JI. M. MengeneeBa u crtpoeHust atomoB. CTpoeHue
MeTayioB. MeTanueckas CBsI3b M METaJuIM4ecKas KpUCTajuIndecKas pemeérka. DJIEKTPOXUMUYECKUN psif
HanpsDKeHUH MeTauioB. Dusndeckue W XUMUYECKHE CBOMCTBAa MeTauioB. OOmiye crnocoObl MONTy4eHHS
MeTaiuioB. [IoHSATHE O KOPPO3UU METAJUIOB, OCHOBHBIC CHOCOOBI 3alIUTHI X OT KOoppo3uu. CuiaBbl (CTaib,
YYI'yH, AIOpATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[[lesiounble MeTamibl: ToJIOXKeHHE B Ilepuoguyeckoid cucremMe XuMuueckux odnemeHto /[l .
MenpeneeBa, CTpoeHHE HMX aTOMOB, HaxoXJAeHHE B mpupoiae. Dusznuecknue M XMMHUYECKHE CBOWCTBa (Ha
npuMepe Hatpus U Kanusi). OKCUIbI U TUIPOKCUIBI HATpHs U Kanus. [IpumMeHeHne menoYHbIX METAJIJIOB U UX
COCIMHEHU.

[[{esr0uHO3EMENBHBIE METAJIBI MATHUM U KAJIBIIMI: TIOJIOXKEHHE B [lepuoandeckoi cucteMe XUMUYECKUX
anemeHToB JI. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaxoKJeHUEe B npupoie. OHU3NYeCKue U XUMHUYECKHE
CBOICTBa MarHusi U Kanblysl. Baxkneive coequHeHns Kaablus (OKCUJ, THIAPOKCUL, coin). KECTKOCTH BOJIBI
1 CIOCOOBI €€ YCTpaHEeHUSI.

Amomunnii: nonoxxkenue B Ilepuonmueckoit cucreme xumudeckux sieMeHtoB JI. WM. Menneneesa,
CTPOCHHE aToMa, HaxOoXJeHue B mpupoje. Ousznyeckne M XUMUYECKHUE CBOWMCTBA allfOMUHUA. AMQOTEpHBIE
CBOMCTBA OKCHJIA ¥ THIPOKCHIA AITFOMUHUSL.

Keneszo: nonoxenne B [leproanueckoit cucreme xumuueckux 3memMeHToB . 1. MenaeneeBa, cTpoeHue
aToma, HaxoKJIeHue B npupoje. Ousnyeckue U XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U COJIH
xenes3a (1) uxenesa (111), ux cocrtaB, CBOMCTBA U MOJydEHUE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CIIAaBOB, MX (GU3NYECKUMU CBOMCTBaAMU, U3YUEHUE PE3YyIbTaTOB
KOPpPO3UH METaIOB (BO3MOKHO HCMOJIb30BaHUE BUIECOMATEPHANIOB), 0COOEHHOCTEN B3aMMOJCHCTBUS OKCHA
KaJbIUsl U HATPUS C BOJOW (BO3MOKHO HCIOJIB30BaHUE BUIACOMATEPUAJIOB), UCCIEIOBAHUE CBOWCTB K ECTKOM
BOJIbI, MIpOLlecca TOPEHHs Kelle3a B KHUCIOopoJie (BO3MOXKHO HCHOJB30BaHUE BUJCOMATEPHANIOB), MPU3HAKOB
MPOTEKaHUs KAa4eCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajbIlWs, aTlOMHUHUS, 1UHKA, kene3a (1) u xemesa
(1, memu (1), mabaromeHHe W OMHCAHWE MPOLECCOB OKPAIIMBAHMS IJIAMEHH HOHAMH HATPHS, Kajaus U
KaJpIusl (BO3MOYKHO HKCIIOJIb30BaHUE BUAECOMATEPUANIOB), UCCIIENOBAaHUE aM(OTEPHBIX CBONCTB THAPOKCHIA
QIIOMUHHUS U TUAPOKCHUIA IMHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHellne MeTaibl U uxX
COCTMHEHUS.

XuMHUS U OKPYKaKIIas cpena

BemectBa u Marepuansl B MOBCEIHEBHOW XU3HM 4YellOBeKa. be3omacHOoe HMCIOJIb30BaHWE BEUIECTB M
XUMHYECKUX peakuuid B ObITy. [lepBas moMoIb MpH XMMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYeCcKoe 3arpsA3HEHHE OKpYyKarolled cpenbl (mpelenbHas AOMyCTUMas KOHIICHTpAIUs BELIECTB,
nanee — [1/1K). Ponp xuMuu B pelieHUN 5KOJIOTHYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJTMMEPHbIE MaTepUalbl).

Mescnpeomemmnuie ceasu

Peanuzamust MeXnpeIMETHBIX CBsi3ed NpPU HM3YyYEHMH XUMHU B 9 KJacce OCYILECTBISIETCS 4Yepe3
UCIO0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHITUN, SABISIONIUXCS CUCTEMHBIMH JUIS
OT/AENBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAaydyHbIH (akT, TUMoTe3a, 3aKOH, TEOpHs, aHalU3, CUHTE3,
KJacCU(pUKaIus, TEPUOJUIHOCTD, HAOMIOIEHUE, IKCIIEPUMEHT, MOJISTMPOBAaHUE, U3MEPEHUE, MO/IENb, SIBIICHUE,
MApPHUKOBBIN APPEKT, TEXHOIOTUS, MATEPUAIIHI.

®dusnka: Marepusi, aToOM, d3JEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIUJ, H30TOIbI, PaJIUOAKTHUBHOCTD,
MOJIEKYJa, DIEKTPUUECKUN 3apsijl, TMPOBOJHUKH, MOIYNPOBOIHUKU, TUAIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, Ta3, PacTBOP, PACTBOPHUMOCTh, KPUCTAIIMYECKas PEmETKa,
CIUIaBbI, (pU3MUECKHWE BENMYUHBI, €IUHHUIBI H3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3MIBI,
Connue.



Bbuosnorus: ¢orocunTes, apixanue, onocdepa, sKoCUCTEMA, MUHEPAJIbHBIE YA0OPEHHSI, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbI, TOPHBIE TOPOJBI, MOJIE3HBIE MCKOMAEMble, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE pe3yIbTaThl OCBOSHHS MPOTPAMMBbI OCHOBHOTO OO0IIEro 00pa3oBaHUs AOCTUTAIOTCS B XOJIE
o0Oy4eHHs XUMUU B €IMHCTBE YYEOHON M BOCIMTATEIHHON AEATEIBHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMHU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, INPUHATBIMU B 0OILECTBE
NpaBUJaMH W HOPMaMHU TIOBEIEHHS M CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHMS, CAMOPA3BUTUSL H
COLIMANU3aluU 00yJaroIuXcsl.

JIMYHOCTHBIE PE3YJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAarOIIMXCS PYKOBOJACTBOBATHCA CHUCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH U PACIIMPEHUE ONbITA JAEATEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY W HAy4YHOMY HaclleJuIo,
MOHUMAaHMsI 3HAYEHMs] XMMMUYECKOM Hayku B JKM3HM COBPEMEHHOIO OOIECTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEpHOW MH(OpMaIUEeN O TEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MHUPOBOM U OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOMCTBE MHpa U 0OIIECTBa;

2) rpaIaHCKOIr0 BOCIIUTAHMSA:

MIPEJICTaBICHUS] O COIMAIBbHBIX HOPMax M TpaBUaX MEXJIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATENbCKON, TBOPUECKON U
JOPYrUX BHJAX JESITENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW MAEATENbHOCTH IMPHU BHIIOJIHEHUHU
yueOHBIX, MO3HABATENbHBIX 33]a4, BBHIIOJHEHUN XUMUYECKHX SKCIEPUMEHTOB, CO3aHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHHMIO U B3aUMOIIOMOIIM B IpOLiecce 3TOi yuyeOHON NesATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE INMOBEJCHHE U MOCTYNKHA CBOMX TOBAPUUICH C MO3MIMH HPABCTBEHHBIX U NPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBAN OCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKUMH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAayKM W COCTaBJIAIOIINE OCHOBY [UI1 IIOHMMAaHUS CYIIHOCTH Hay4HOU
KapTHHBI MUPA, [IPEICTABICHHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPO/IbI, B3aUMOCBS35X YEJIOBEKa
C IPUPOJHOU CPENIOi1, O POJIM XUMHHU B ITO3HAHUM 3TUX 3AKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBbI, HAIIPABJICHHBIC HA IOJY4YE€HUE HOBBIX 3HAHUI MO XUMUH, HEOOXOAUMBIE IS
OOBsSICHEHUSI HAOJIOAAEMBIX IPOLECCOB U SIBICHWH, MO3HABaTEIbHOH, MH(POPMALMOHHOM M 4YUTATEIbCKON
KYJIBTYpPBl, B TOM UHCJIE HABBIKOB CAMOCTOSITEIbHOM pabOThI C yUeOHBIMU TEKCTAMHU, CIIPABOYHOH JIUTEPATYPOH,
JOCTYIHBIMU TEXHUUYECKMMHM CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOYYeHHMI0 U [O03HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K
caM0o0Opa30BaHUIO, IPOEKTHOW U  MCCIIEJOBATEIbCKOM  JIEATENBHOCTH, K  OCO3HAHHOMY  BbIOOpY
HaIpaBJICHHOCTU U YPOBHs 00yueHMsI B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE LIEHHOCTHU XU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/10POBBIi
o0pa3 ’KM3HM, OCO3HAaHHE IOCIEACTBUA M HENpHUITHE BPEAHBIX MpPHUBBIYEK (YMOTPEOIEHHUs aJIKOroJs,
HapKOTHKOB, KYpEHHSs ), HEOOXOUMOCTH COOJIOCHHS MPaBUIl 0€30MaCHOCTH MPU 0OpALICHUH ¢ XUMHUYECKHUMHU
BEIIECTBaMU B OBITY U pealbHOM KHU3HH;

5) Tpya0BOr0 BOCIIMTAHHUSI:

UHTEpeC K MPAKTHUYECKOMY H3Yy4eHHMI0 Ipodeccuil M Tpyda paziIudHOro poja, yBaXKEHHE K TPyAy U
pe3yspTaTaM TPyIOBOM IEATENBHOCTH, B TOM YMCIIE Ha OCHOBE NPUMEHEHHMSI IIPEIMETHBIX 3HAaHUH 110 XHMHH,
OCO3HAHHBII BHIOOP HMHIUBHIYaTbHON TPAeKTOPUU THPOJOJDKEHUS 00pa3oBaHMs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTM K XHMMHH, OOLIECTBEHHBIX MHTEPECOB U MOTPeOHOCTEH, yCHemHoM
npo(ecCHOHATPHON JEATENbHOCTH M Ppa3BUTHS HEOOXOAMMBIX YMEHHUI, TOTOBHOCTb aJalTUPOBAThCA B
npogeccuoHaIbHOU cpefie;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:



9KOJIOTHYECKH I1eTIECO00pa3HOe OTHOIIGHHWE K MPUPOJIe KaK UCTOYHHUKY >KU3HHM Ha 3eMjie, OCHOBE ef
CYIIIECTBOBaHMS, TOHMMAHUE IIEHHOCTH 3JI0POBOTO M 0€30macHOro o0pasa >KW3HH, O TBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (U3MUYECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS MPaBUII
0€30IMacHOTO MOBEJCHMSI TP PabOTE C BEIIECTBAMH, & TAK)KE B CHTYALUAX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU
JTIIOCH

CIIOCOOHOCTH MPUMEHSAThH 3HAHUS, MTOJTy4aeMbIe TIPU U3YYCHUH XUMUH, JJISl PEIICHUS 3a]1a4, CBSI3aHHBIX C
OKpY)KaloLEed NPUPOAHON CpPENoi, JUIsl TOBBIIICHUS YPOBHSA HKOJOTHYECKON KYyJIbTYpbl, OCO3HAHUSA
rI00ATBFHOTO XapakTepa ASKOJIOTHYEeCKHX MPOOJIeM M MyTeH HMX PEIICHHS MOCPEACTBOM METOJOB XHMHH,
SKOJIOTMYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJCTBOBATHCA KM B IO3HABATEIbHOM, KOMMYHUKAaTHUBHOW U
COLIMAIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYUMBIC TSI (DOPMUPOBAHUS MHPOBO33PCHHUS
oOllleHayuyHble TIOHATHS (3aKOH, TEOPHs, MPUHIMI, TUNOTe3a, (akT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
Jpyroe.), KOTOPhIE HCTOIL3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEJAMETaxX W TO3BOJISIOT Ha OCHOBE
3HAHUN W3 JTHUX MpPeaIMeTOB (POPMUPOBATH TMPEACTABICHHE O IEJIOCTHONM HAydyHOW KapTHHE MHUpa, H
YHUBEpCaJIbHbIE y4eOHBIC JCHCTBUA (IMO3HABaTEbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), KOTOPHIC
obecreunBaroT POPMUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIFHOMY INIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM
NEATEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble Jjoruyeckue a1eicTBUsA:

YMEHHSI MCIOJIb30BaTh MPHUEMBI JOTUYECKOTO MBIIUIEHUS MNP OCBOCHUM 3HAHUM: PACKPBIBATh CMBICI
XUMUYECKUX TIOHATHHA (BBIACTATh WX XapaKTepHbIE MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH
MTOHSATHSMH ), UCTIOJIb30BaTh MOHATHUS JJI1 OOBSICHEHUS OTACIBbHBIX (DAKTOB W SIBICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU N7 KJIacCU(PUKALMU XUMHUYECKHX BEIIECTB M XMMUYECKHX pEeaKlUi, YCTaHaBIMBATh MPUUMHHO-
CIIEICTBEHHBIE CBSI3M MEXJIy OOBEKTaMU H3y4YEHUS, CTPOUTH JIOTUYECKUE pPaCCYXKJIEHUSA (MHIYyKTUBHBIE,
JIeTyKTUBHBIE, 110 aHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOUCHMUS;

yMEHHE MPUMEHSTh B IIPOLECCEe MO3HAHUS MOHATHUS (IIpeIMETHBIE U METaIlpeIMETHBIE), CHMBOIMYECKUE
(3HAKOBBIE) MOJIENIH, UCTIOJIb3yEMbIE B XUMHUH, IPEOOPa30BBIBATH MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIbHbIE
MPEJICTaBICHUS] — XUMHUYECKHI 3HaK (CUMBOJI 3JIEMEHTA), XUMHU4YecKas Gopmysia U ypaBHEHHE XUMUYECKOM
peaKuuu — TOpU pEelIeHHH Y4eOHO-IIO3HABAaTEJIbHBIX 337ay, C Y4ETOM O3THUX MOJIEIbHBIX MPEICTaBICHUI
BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKH HU3Y4aeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIINi, BBISBIATH O0IIME 3aKOHOMEPHOCTH, TPUUYUHHO-CIICACTBEHHBIE CBA3H U IPOTHUBOPEUHS B
M3y4aeMbIX MPOIECCaX U SBJICHUSIX.

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

YMEHHUE UCIOJIB30BaTh IOCTABICHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a TAKKE B KAUECTBE
OCHOBBI 117151 JOPMHUPOBAHUS TUIIOTE3BI [0 MPOBEPKE MPABUIHLHOCTHU BHICKA3bIBAEMBIX CYXKICHHUIA;

proOpeTeHre OMbITA IO MJIAHHUPOBAHHUIO, OPTaHU3AIMN U MPOBEICHUIO0 YUEHUYECKUX IKCIEPUMEHTOB,
yMEHHE HaOoJaTh 32 XOJOM IpPOIEcca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3ynbTar, (GOpMyIupOBaTh
0000IIeHNST W BBIBOJABI IO pE3yJbTaTaM MPOBEAEHHOTO OIbITA, MCCIEIOBAHUS, COCTABISTH OTYET O
MIPOJIeNaHHOM paboTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOMpaTh, AHATM3WPOBATh M HHTEPIPETUPOBATH HHPOPMAIMIO PA3IMYHBIX BHIOB U (opm
MPEJICTaBJICHUSI, TONYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JHUTEpaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHYECKH OILIEHHWBATh MPOTUBOPEUYUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPUMEHSATh pa3jNYHble METOJAbl M 3alpoChl MPU TMOWCKE W 0oTOope wuHpOpMAIMU H
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JJs BBINIOJHEHHS Y4YeOHBIX U T[IO3HABATENbHBIX 33134
OTpeZIeNIEHHOTO TUIIA, TPHOOPETEHUE OMBITA B OONACTH MCIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJbTYpPOM AaKTUBHOIO HCIOJb30BAHUS  PA3JIMYHBIX MOUCKOBBIX  CHUCTEM,



CaMOCTOSITEILHO BBIOMpATh ONTHUMAIBbHYIO (OpMY MPEICTaBICHUS WHPOPMAIMM ¥ HILDIIOCTPUPOBATH
pelraeMble 3a7auu HECIIOKHBIMHU CXeMaMHU, TuarpaMmmamu, IpyruMu popmamu rpaduku 1 X KOMOUHAIHSIMUY;
YMEHHUE HCIIOJb30BaTh M aHAIM3MPOBATH B TpOLIECCe Y4EOHON M HCCIEI0BATEIbCKOW AEATEIbHOCTU
MHGOPMALIKIO O BIMSHUU IPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIICH
IIPUPOIHOM CPEJIbI.
KoMmyHnKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSL:
YMEHHUS 3a7[aBaTh BOMPOCHI (B X0J€ Auanora u (WIM) AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBITIOTHEHUS MPEITI0KESHHON 3a1a4u;
YMEHHSI TPEICTABIATH IOJIYYEHHbIE pE3ylbTaThbl IO3HABATEJIbHOM JEATEJIBHOCTH B YCTHBIX U
[IMCBMEHHBIX TEKCTax; JejaThb IPE3CHTALUMI0 pPE3yJIbTaTOB BbBINOJHEHUS XUMHUYECKOTO 3SKCIIEpUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOH PAOOTHI IO MUCCIICAOBAHUIO CBOMCTB BEIIECTB, yICOHOTO MTPOCKTA);
YMEHUST Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHON TO3HABATENBHOW U
UCCIIEIOBATENIbCKON JIETEIbHOCTH IPU PEIIeHUH BO3HHUKAIOIIMX MPo0JIeM Ha OCHOBE yuéTa 0OLIUX UHTEPECOB
U CcOrJlacoBaHMs Mo3uuil (o0cyxaeHusi, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX
NENCTBUIM, OTIpe/ieJICHuEe KPUTEPHUEB TI0 OLIEHKE KaYeCTBA BHITIOJIHEHHOU PabOThI U IPYTHE).
PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIe 1eliCTBUA:
YMEHHE  CAMOCTOSITEIbHO  OMNpeNesTh  LeNu  JAEATEeIbHOCTH, IUIAHUPOBAaTh,  OCYIIECTBIATH,
KOHTPOJMPOBaTh W TMpH HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOIO JESTENBbHOCTb, BBIOMpaTh Haubolee
¢ dexTuBHBIE CMOCOOBI pelieHus] y4eOHBIX M TO3HABATENBHBIX 3a/lad, CAMOCTOATEIBHO COCTaBISATH WJIN
KOPPEKTUPOBATH MPEIOKEHHBIN aJTOPUTM JIEHCTBHI MPHU BBHIMOTHEHUH 3aJaHUH ¢ YIETOM TOTYyIeHUS HOBBIX
3HaHUN 00 M3yd4aeMbIX 00BEKTaxX — BEIIECTBAX U PEaKIUsiX, OLEHUBATh COOTBETCTBUE MOIYYEHHOTO pe3yIbTaTa
3asIBJICHHOM 11€JTM, YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 33/1aHUH.
NPEAMETHBIE PE3YJIbTATBI
B cocrtaBe mpeaMeTHBIX pe3yiabTaTOB IO OCBOCHHIO O0S3aTEIbHOIO COAEP)KAHUSA, YCTAHOBJIEHHOTO
naHHOM (enepabHONM paboueld MporpaMMOM, BBIICISIOT: OCBOCHHBIC OOYYAIONIMMHKCS HaydHbIE 3HAHUS,
YMEHHS U CHOCOObI ACHCTBUM, crienuuyecKre A MpeIMeTHON 00nacT «XUMHUS», BUABI AESITEILHOCTH T10
MOJIyYE€HUIO HOBOTO 3HAHMs, €ro MHTEepIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3INYHBIX YUEOHBIX U
HOBBIX CUTYyallUsX.
K xonmy obyuenuss B 8 kJjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaxaThb
c(OpMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:
® PpACKpbIBATh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJIEKYJd, XMMHYECKHI 3IIEMEHT,
MIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJIsIpHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi JOJS XMMHUYECKOTO JJIEMEHTAa B COCAMHEHUU, MOJIAPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBAHHUE, COJIb, AJEKTPOOTPULATEIIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas peaKius,
KIacCU(pUKAIUs peakIuil: peakuuu COEAUHEHHUS, PEAKIMH pa3JoKEHUs, peakluu 3aMelieHus,
peakiuu oOMeHa, 9K30- M IHAOTEPMUUYECKUE PEAKIMHU, TEIJIOBOM 3PQEeKT peakuuu, siApO aToMa,
AJIEKTPOHHBIA CIOW aToMmMa, aTOMHas OpOUTa b, PagUyC aromMa, XUMUYECcKas CBs3b, MOJIApHAs U
HEMOJISIpHAasi KOBAJICHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHMOH, pPacTBOp, MaccoBas OOJs
BelllecTBa (MPOIIEHTHAs! KOHLEHTpALKs) B PaCTBOPE;

® JUUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX MOHATUA M MPUMEHATH 3TH MOHATHUS TNPU
ONMCAHUU BEUIECTB U UX MPEBPALCHUN;

® CIOJB30BaTh XHMHUYECKYI0 CHMBOJIMKY [UISi COCTaBJeHHUS (OpPMyNn BEIIECTB U ypaBHEHUI
XUMUYECKUX PEAKIUN;

® OMpelneisITh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OWHApPHBIX COEAWHEHUSAX, CTENEHb OKUCICHHS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAMICKHOCTh BEHIECTB K OMPENCIEHHOMY KIACCy
COeMHEHU 1o (QopMynaM, BUJ XUMHUYECKOH CBsi3M (KOBaJEHTHAas M MOHHAs) B HEOPraHUYECKHX
COEJIMHEHUX;

e packpbeiBath cmbici I[lepuoanueckoro 3akona J[. . MeHneneeBa: NeMOHCTPUPOBATH MOHUMAaHHE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MosioxkeHus B [lepuoanueckoit



CHUCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
yueHus, 3aKoHa ABOrajpo;

OTHCHIBATh M XapaKTepu30oBaTh TaOMMuHyr0 Qopmy I[lepronudeckoil CHUCTEMBl XHUMHUYECKUX
SJIEMEHTOB: pas3iNuaTh MOHATUS «riaaBHas noarpynmna (A-rpymma)y u «mobouynas noarpymma (b-
rpymmna)», Majible U OOJbIINE MEePHOAbI, COOTHOCUTH O00O3HAYCHHS, KOTOPHIE MMEIOTCS B TAOIHIIe
«Ilepuognueckass cucrema xumuudeckux oaemeHtoB JI. WM. MeHngeneeBay € 4HMCIOBBIMH
XapaKTepUCTUKaMHU CTPOCHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, oOlee 4ucio
AJIEKTPOHOB U paclpeesieHUe X IO IEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMHUYECKHE peakuuu (1o
YHCIIy U COCTaBY YYaCTBYIOIUX B PEAKIIMH BELECTB, 10 TEIIIOBOMY 3PPEKTY);

XapakTepu30BaTh (ONMUCHIBaTh) OOLIME XMMHMYECKHE CBOICTBA BEIIECTB pAa3IMYHBIX KJIACCOB,
MOATBEPIK/Iasi OIMHMCAHUE TPUMEPAMU MOJICKYJISPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS] XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIYMCIIATE OTHOCUTENIBHYIO MOJIEKYSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHMUYECKOTO 3JieMeHTa Mo (opMysie COEJUHEHMs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
MIPOBOJIUTH PACUYETHI TT0 YPAaBHEHUIO XUMHYECKOUW PEaKIIHH;

MIPUMEHSITh OCHOBHBIE ONEpPAllMU MBICIUTENbHON AEATEIbHOCTH — aHajdU3 W CUHTE3, CPAaBHEHUE,
000011IeHIE, CHCTEeMaTH3alUI0, KIACCHU(UKAINIO, BBISIBICHUE MPUYUHHO--CJIICICTBEHHBIX CBS3EH —
JUTSI U3YYCHUST CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINi, €CTECTBEHHO-HAYYHbIE METO bl TIO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJICIMPOBaHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

ClIeIoBaTh MpaBUjIaM MOJIb30BaHH XUMUYECKON MOCYA0N U 1a00paTOPHBIM 000PYAOBAHUEM, @ TAKKE
mpaBWwiiaM OOpalieHus C BEUIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMHU 110 BBIIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB M0 TOJIYYEHHI0O U COOHMpPaHUIO Ta3000pa3HBIX BEIIECTB
(BomoOpoa W KHCJIOpOJa), TPUTOTOBIECHUIO PACTBOPOB C OMNPEACNEHHON MacCOBOW JoJei
pacTBOPEHHOTO  BEIECTBA, IUIAHUPOBATH U  MPOBOJUTH XUMHYECKHUE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH M KUCIOT C MOMOIIBI0 WHANKATOPOB (JakMyc, GeHondranenH,
METUJIOPAHXK U APYTHE).

K xoniy obyuenuss B 9 kJjiacce mIpeaMETHBbIE Pe3ylIbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPa)xaThb
c(OpMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:

PaCKpPbIBATb CMBIC/I OCHOBHBIX XUMHWYCCKHUX MMOHATUM: XUMHYSCKHUI OJIEMCHT, aTOM, MOJICKYJa, UOH,
KaTUOH, aHHMOH, IIPOCTOC BEHICCTBO, CIOXHOE BCIICCTBO, BAJICHTHOCTB, JJICKTPOOTPULATCIIBHOCTD,
CTCIICHb OKMCJICHHA, XUMHUYCCKas pCaKlus, XUMHUUCCKAsA CBA3b, TEIIOBOM 3(1)(1)CKT pc€akKuuu, MOJIb,
MOJ'IHpHHﬁ O6”béM, PacTBOpP, OJICKTPOJUTBI, HCEIJICKTPOJIUTBI, JJICKTPOJIUTHYCCKAA JUCCOLUAIINA,
pCakKiuyu HMOHHOI'O 06M6Ha, KaTajiu3aTop, XUMHYCCKOC PaBHOBCCHUC, O6paTI/IMBIe u H606paTI/IMBI€
pCaKuu, OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMKU, OKHUCIUTCIIb, BOCCTAHOBUTCIIb, OKHCIICHHUC U
BOCCTAHOBJICHHC, aJIJIOTPOIIHMA, aMCI)OTepHOCTB, XHUMHUYCCKasd  CBA3b (KOBaJ'IeHTHaSI, HMOHHaAas,
MeTaJ'IJ'II/ILIGCKaH), KpUCTAJUINYCCKAaA peméTKa, KOppo3usad MCTAIJIOB, CIIJIaBbl, CKOPOCTb XUMHYECKOU
peaKknuuu, NpeaACJIbHO AOIIYCTUMAsl KOHICHTpAIlUA HI[K BCIICCTBA,

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHATUA U IPUMCHATH 3THU MNOHATHA TIPU
OIIMCAaHHUH BCUICCTB U UX npeBpameHI/nTI;

HCIIOJIb30BATL XUMHUYCCKYHO CHMBOJIMKY I COCTAaBJICHUSA CI)OpMy.]'I BCIICCTB H ypaBHCHI/Iﬁ
XUMHNYCCKHUX peaKHHfI;

onpeCACIAAThL BAJICHTHOCTD U CTCIICHL OKUCJIICHUA XUMHUYCCKUX 3JICMCHTOB B COCAUMHCHUAX PA3JIMIHOIO
COCTaBa, MPUHAJICIKHOCTH BCIHICCTB K OHpe)leJ'IéHHOMy KJIaccy CO€QUHEHHI II0 (I)OpMy.HaM, BUJ
XUMHUYECKOM CBS3HU (KOBaJ'ICHTHaSI, HOHHas, MeTaJ'IJ'II/I‘-IeCKaH) B HCOPraHUYCCKUX COCIAUHCHUAX, 3aps]
HOHA 0 XUMHUYECKOM (I)OpMy.HC, XapaKkTep CPCAbl B BOAHBIX PACTBOPAX HCOPraHNYCCKUX COCHHHCHHﬁ,
THUII KpPICTEUIJ'IH‘-ICCKOﬁ pCIJ_IéTKI/I KOHKPETHOT'O BCHICCTBA,



packpsiBaTh cMbichn [lepuomanueckoro 3akona J[. WM. MengeneeBa M JI€MOHCTPUPOBATH €r0
MOHMMAHKE: ONUCHIBATh W XapakTepu3oBaTh TaOMMuHyr0 Qopmy Ilepuoandeckoil CHCTEMBI
XUMHYECKUX DIIEMEHTOB: pa3jMuaTh MOHITHUS «TJIaBHAs Toarpymmna (A-Tpymma)» U «moOodyHas
noarpynna (b-rpymma)y», Maneie 1 60JbIINE MTEPUOJIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC HMEIOTCS
B TEPUOJAMYECKON TaOyHIle, C YHCIOBBIMU XapaKTCPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsj sApa, 00IIee YUCIO JEKTPOHOB U PaCHpeAeTIeHUE UX M0 3JICKTPOHHBIM
CJI0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHMH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
peJienax MaJbIX MEPHOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIACCHU(UITMPOBATh XUMUYCCKUE JJIEMCHTHI, HEOPTaHMUSCKHUE BEUISCTBA, XMMHUYCCKUE peakiuu (1o
YHUCIy W COCTaBy YYacTBYIOIIUX B PEAKIIMU BEIICCTB, MO TEIUIOBOMY 3(PQeKTy, M0 HU3MEHECHHUIO
CTCTICHEW OKUCIICHHUSI XUMHUYECKHUX 3JICMCHTOB);

XapaKTepu30BaTh (OMMCHIBAThH) OOMINE U CICIIM(PUICCKNE XUMUYECKHUE CBOWCTBA MPOCTHIX U CIIOXKHBIX
BEIECTB, TMOATBEpXKJas OINHCAHWE MPUMEPaMU  MOJIEKYJISPHBIX W  HOHHBIX  YpaBHCHHMA
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

COCTaBIISATh YPABHCHHS ICKTPOJUTUICCKONW JUCCOIMAIIMHA KUCJIOT, MIEIOYEeH W COJIeH, IMOJIHBIE U
COKpAaIEHHBIC YpPaBHEHHSI pEakIuii WOHHOTO OOMEHa, YpaBHEHHS PEaKIUH, IOATBEPKIAOIINX
CYIIIECTBOBaHME TEHETHUSCKOH CBS3U MEXK]Ty BEIIECTBAMU PA3JIMIHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMH ITOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca TUX PEaKINi;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH TPOTEKAHUS
XHUMHYCCKUX TPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCHUTCIIBHYIO MOJICKYSIPHYIO M MOJIAPHYIO MacChl BEMIECTB, MAaCCOBYIO JIOJIFO
XMMHUYECKOTO 3JieMeHTa Mo (opMmysie COEOUHEHMs, MAacCOBYIO JOJIO BeEIIeCTBa B pacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHHUIO XUMUYECKOI peaKkinuu;

coOiroAaTh MpaBuiia MOJb30BaHUs XUMUYECKON MOCYJ0N U J1abopaTOPHBIM 000PYIOBaHUEM, a TAKXKe
mpaBuiia OOpalieHus C BElIeCTBAMHU B COOTBETCTBUM C HWHCTPYKIUSIMU 110 BBIMOJIHEHHUIO
Ja00PaTOPHBIX XUMHYECKUX OIBITOB TI0 TIOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMUaKa
1 YTJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MMOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB Pa3jMYHbIX BEIECTB: PaclO3HABaTh
OTIBITHBIM TTyTEM XJIOPUI-, OpoMHUA-, HOAKI-, KapOoHaT-, hocdar-, CHIIMKAT-, CynbdaT-, THIPOKCU/I-
MOHBI, KATUOHBI aMMOHHUS W WMOHBI U3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIKME B BOJIHBIX PAaCTBOPAX
HEOPraHUYECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON AEATEIbHOCTH — aHajdh3 W CUHTE3, CPaBHEHUE,
00001IeHNe, CHUCTEMAaTU3alluI0, BBISABICHUE MPUYUHHO-CICACTBEHHBIX CBSI3ed — JUIA H3y4CHUS
CBOMCTB BEIIECTB U XMMHYECKHUX PEaKIUi, ECTECTBEHHO-HAYyYHbIE METO bl MIO3HAHUS — HAONIOIEHHE,
U3MepeHue, MOJCITMPOBAHNE, IKCTIEPUMEHT (PEaJIbHBIN U MBICICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaundyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (HU(PPOBbBIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
11 | cormcrmomamn s npmemmcero : 0 ) BuGmorera 10K
) TECTBO3HAHUSA U IIPAKTHYECKON
p https://m.edsoo.ru/7f41837c
JIESITEILHOCTH YeJI0BEKa
bu6mmoteka [IOK
1.2 B 15 1 0
CIICCTBA H XHMHACCKHE peaiiin https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYeCKUX BeLeCTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 0 1 bu6moreka [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonstue o kucnorax u 3 0 1 bu6mmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [IOK
' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnueckux 3jemMenToB I, U. MenaeneeBa. CTpoenne aroMmoB. XHMHUYECKAsl CBSA3b.
OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIIUHA

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema bu6mmoreka [JOK
3.1 7 0 0
XUMHUYECKUX d1eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-esa. CTpoeHue aroma
3.2 XuMu4eckas CBSI3b. 9 1 0 bu6mmoreka [JOK



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

OKHUCIUTETBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKI_II/II/I
bubnunoreka IHOK
Hroro mo pasnery 16 https://m.edsi.ru/7f41837c
PesepBHOoe Bpemst 2 Brbmiorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIie
Ne ni/m P Konrpoiabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nesn 1. BemecTBo u XuMu4yeckue peakuun
[ToBTOpEHue u yriy6ienne 3HaHUN bubnuorexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX 4 0 0 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. Hemera/sibl M UX COeTUHEHU S
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 5 0 1 bubnuorexa [JOK
' anemeHTOB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
06
22| ssevieron VIA-rpynms, Cepa et ; 0 o | BubmoremloK
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
s O6mas xapa\t;iepncmxa XIMH({;CKZX . . . BuGmiorexa LIOK
. aneMeHToB VA-rpynnsl. A30T, pochop u ux
pyi ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | o e 9 1 , | B ox
' . PYHIIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 26
Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
bub. OK
3.1 OO0111e cBOIICTBA METAILIIOB 4 0 0 nomorexa L

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



https://m.edsoo.ru/7f41a636
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bubnnoreka [IOK

3.2 Baxkneinime MeTaJUIbl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus n okpy»aomnias cpeaa

41 B 3 bu6mmoreka [{OK
. €IIeCTBA U MaTEPHAJIbI B )KU3HU YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 3
Paznea S. Ha3Banue
Hroro 0
HazBanue moayJist
p 5 bu6moreka [IOK

SICPBHOE BpeMd https://m.edsoo0.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBo 9acoB

Ne TeMa VDoKa DJIeKTpOHHbIe HH(poBbIE
w/n yp Beero Kontpoabhbie | IIpakTuueckune 0GPA30BATEILHBIE PECYPCHI
padoThI padoThI
1 [Ipenmer xumuu. Posib XuMuu B KU3HU YesioBeka. Temna u 1 0 0 bu6mmoreka [{OK
BEIllECTBA https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 IT 1 0 0
OHATHE O METOJAaX [MO3HAHUSI B XUMUHU htts.//m.edso0o.ru/ffod227e
I1 o No 1«1 3]
3| maboparopm 1 upmEarst oSpameris ¢ naGoPATOPHEDS ) 0 ,  BuGmomeallOK
patop P patl patop https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 UYucrele BemecTBa U cMecu. CriocoObl pa3ienieHust 1 0 0 bubnuoreka [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
bu6moreka [IOK
5 I1 3] Ne 2 «P % 1 0 1
paktrueckas padota Ne 2 «Pa3znenenue cmecein» https://m.edsoo.ru/ff0d28c8
T "1 .B .C ",
6 | Atouno- moncrympros yserme. Xmmacomme ) 0 o  bubmorexaLIOK
yApHoe yH ’ https://m.edsoo.ru/ff0d2a6c
aneMeHThI. [IpocThie U CIO)KHBIE BEIIECTBA
7 3HaKu XUMUYECKUX 3J1eMeHTOB. [lepronnueckas cucrema 1 0 0 bu6mmoreka [JOK
.. Menpeneesa https://m.edsoo.ru/ff0d2be8
8 3HaKM XUMHYECKHX 3JIeMEeHTOB. OTHOCHTEIbHAS aTOMHas 1 0 0 bu6mmoreka [JOK
Macca https://m.edsoo.ru/ff0d2a6c
bubnuoreka [JOK
9 X 1 0 0
MMHUECKHE (OpMYIbI https://m.edsoo.ru/ff0d2d50
10 OTHOCHUTENbHAS MOJIEKYIIIpHas Macca 1 0 0 bubmorexa HOK
YAp https://m.edsoo.ru/ff0d2eae
11 MaccoBas oI XUMHYECKOTO DJIEMEHTA B COSIUHEHNHU 1 0 0 bubmorexa HOK
g g https://m.edsoo.ru/ff0d323c
12 3aK0H ITOCTOSIHCTBA COCTaBa BeIleCTB. BalleHTHOCTH 1 0 0 bu6moreka [JOK

ATOMOB XMMHYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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bubnuoreka [IOK

13 KomnuectBo Bemiectsa. Mois. MouisipHas Macca https://m.eds00.ru/f0d5230

14 q)I/I3I/IIIeCKI/IE‘:‘I/I XHMHUYECKHUE SABJICHUSI. XUMHYSCKAs bubmuoreka [IOK
peakius u e€ nmpu3HaKu https://m.edsoo.ru/ff0d37fa

15 3aKOoH COXpaHEHUsI MAacChl BEUIECTB. XUMUUYECKHE bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3al6

bubnuorexa [JOK
16 XUMITHCCKIE ypaBHeHIA https://m.edsci.ru/fde3b88

. bubanorexa IIOK
17 Knaccudukaiys XuMuMuecKux peakini https://m.e dSC])JLi).ru 105708

18 THUIbl XUMUYECKUX pEaKIHil bubmmorexa [JOK
https://m.edsoo.ru/ff0d3f34

19 O06o001eHre U cucTeMaTU3aIKs 3HAHHUH 110 TeEMe bubnuorexa [JOK
"BeriecTBa M XMMHUYECKUE peakiuu’” https://m.edsoo.ru/ff0d40c4

20 Kontponbras padorta Nel o reme «BemectBa u bubnuorexa [JOK
XUMUYECKHE PEAKIIHN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CocTaB Bo3ayxa ]f?tPtISJSI:jI/(r)rT\.eeI?si(.)rI:/ £f0d448e

22 Kucnopon - anemenT u npocroe BeiectBo. O30H bubmorexa IOK
https://m.edsoo.ru/ff0d4614

| oot g g
KpyroBOpOT KHCIOPOA B MPHPOE https://m.edsoo.ru/ff0d497a

24 [IpakTiueckas padora Ne 3 mo Teme «HOJ‘IB/‘IGHI/IG U bubnuoreka [JOK
cobupaHue KUCIOpo/a, H3yueHHEe ero CBOWCTB https://m.edsoo.ru/ff0d4790

o5 OKCHIBI bubmuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

26 TennoBoit a¢ppexT xumuueckoit peakunu, Tormso. bubnuorexa [IOK
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro MPeI0TBPAIICHHS https://m.edsoo.ru/ff0d4ae2

97 Tect no reme «Bo3ayx. Kucnopoa. Oxcuns». Bonopon bubnuorexa [IOK

— DJICMCHT U MPOCTOC BCIICCTBO. HaxoxnaeHue B

https://m.edsoo.ru/ff0d4dd0
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IPUPO/IC

[Ipaktuyeckas padora Ned4mno teme "[loyuenue u

bubmuoreka [IOK

28 coOMpaHue BOJIOPO/Ia, M3YUCHUE €ro CBOMCTB" https://m.edsoo.ru/ff0d4dd0
bubnuorexa [JOK
29 Kucrorer https://m.edsc]i).ru/fdeSOdZ
bu6mmoreka [IOK
30 Comu https://m.eds00.ru/ffod4ddo
. " bubmmoreka [{OK
31 Monsipabiit 00bE€M ra3oB. 3akoH ABOTaAPO https://m.e dsc])_lti).ru Iff0d4fa2
32 PacyeTbl 10 XMMHYECKUM YpaBHEHUSIM bubmiorexa LIOK
https://m.edsoo.ru/ff0d542e
33 Brrauciienust 006EMOB ra3oB 10 YPaBHEHHIO PEaKITHH bubmmorexa LIOK
https://m.edsoo.ru/ff0d55a0
34 O6006menue 3aanuii o TeMe «Bomgopoa. Kucmotsr. bu6moreka [IOK
Comm». Tecr o Teme «Bogopoa. Kuciotsr. Comy. https://m.edsoo.ru/ff0d5708
bubnuorexa [JOK
3 Boaa. Ocropasms. https://m.edsi.ru/fdeSS?a
36 PactBopbl. MaccoBast 10151 BelecTBa B pacTBOPE bubamorexa LOK
https://m.edsoo.ru/ff0d59e2
| D e e e e
PACTBOPEHHOO BEMECTED https://m.edsoo.ru/ffod5b40
38 O060611eHMe 3HaHu 0 TeMe " Baxkueiimue bu6mmoreka [JOK
MPEICTABUTEIIN HEOPTaHHUYCCKUX BEIIECTBY https://m.edsoo.ru/ff0d5eba
39 KonTponsnas padota No2 no teme " Baxkneiiue bubnuoreka [JOK
MIPEJICTABUTEIIN HEOPTaHHUYECKUX BEIIECTBY https://m.edsoo.ru/ff0d6342
40 Oxcupl ux knaccuukaius, CBOICTBa U MOTydYeHUe bubmorexa LIOK
https://m.edsoo.ru/ff0d664e
41 OcHoBaHHusI: COCTaB, KIaccu(UKaINsg, HOMEHKIATypa bubmorexa LIOK
https://m.edsoo.ru/ff0d664e
42 [Tony4eHnue u XUMUYECKUE CBOMCTBA OCHOBAHUM bubnuorexa [IOK



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d67ca

43 Kucnotsl: cocras, kinaccudukarys, HOMEHKIATypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
44 [Tony4yeHnue U XUMHYECKUE CBOMCTBA KUCIIOT Brbmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
45 Comu. Tect «Oxcunsl. OcHoBanust. Kucinorsm» httos.//m.edsoo.ru/ffodfee?
46 XHWMHUYECKHE CBOMCTBA U NOJIyYEHHE COJIEH bubmiorexa LIOK
https://m.edsoo.ru/00ad9474
[Tpaktuueckas padota Ne 6. Permenue
47 SKI::HepI/IMeHTaJ'E)HBIX 3aja4 1o reMe «OCHOBHBIE KJIaCChI brbmiorexa LIOK
. https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHHIN
48 I'eneTnyeckas CBSI3b MEXKy KJIIACCAMH HEOPTaHUYECKUX bubnuoreka [JOK
COCIMHCHU I https://m.edsoo.ru/00ad9a50
O06001IeHne U cUCTEMATU3AIMs 3HAHUN 1[I0 TEME bu6moreka [IOK
49 o
"OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUI" https://m.edso0.ru/00ad9ch?2
50 Kontponbras padota Ne3 o teme "OCHOBHBIE KIacChl bubnuorexa [JOK
HEOPraHUYeCKUX COeTUHEHUI" https://m.edsoo.ru/00ad9ela
51 EcTecTBeHHBIC ceMelicTBa XUMUYECKUX DJIEMEHTOB. bu6mmoreka [JOK
AMbOTEpPHOCTD https://m.edsoo.ru/00ad9ffa
. bu6mmoreka [JOK
52 [Tepuoanueckuii 3akon /. 1. Menneneena https://m.eds0o.ru/00ada52c
53 OCHOBHBIE CBEJICHUS O CTPOSHUU aTOMOB bubmmorexa IOK
https://m.edsoo.ru/00ada52c
54 CtpoeHue IEKTPOHHBIX 000JI0YeK aTOMOB 3JIEMECHTOB bubnuoreka [JOK
[Mepuoanyeckoii cucremsl J[. 1. Menneneena https://m.edsoo.ru/00ada342
55 [Tepuonnueckas 3akoH u cucrema .. Menzaeneesa u bu6mmoreka [JOK
CTpOEHHE aToMa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XI/IMI/I‘ICCKOF(B AJIEMEHTa 1O €ro BuGmiorexa 1IOK
56 nosio’keHu1o B [lepuonnueckoii cucreme /1. 1.

Menneneesa

https://m.edso0.ru/00ada824
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3naueHue llepuoanueckoro 3akoHa JUisl pa3BUTHsI HAYKH bubnuorexa [JOK
57 1
U TPaKTUKU https://m.edsoo.ru/00ada96e
58 Honnas xuMuueckas cBI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adac34
59 KoBanenTnas HenossipHas XMMUYECKas CBSI3b 1
KoBaneHnTHas nossipHas XUMU4ECKas CBA3b. bubnuorexa [JOK
60 1
DIEKTPOOTPHUIIATEIBHOCTD. https://m.edsoo.ru/00adaab9
61 Merannuyeckass XMMHYECKas CBSA3b 1 bubnuotexa [JOK
bubmmoreka [{OK
62 C 1
TCTICHE ORUCICHI https://m.edsoo.ru/00adae28
63 OKUCIUTETBHO-BOCCTAHOBUATEIBHBIE PEAKIIAU 1 bubmmorexa [JOK
peaidt https://m.eds00.ru/00adb076
buo OK
64 OKUCIUTEIN M BOCCTAHOBUTEIU 1 htI/tIDJSI:I;I/On:ZI;zﬁ).rU 100adb076
65 O06001IeHne U cUCcTEMATU3ALMs 3HAHUN IO TEME 1 bu6moreka [IOK
"Crpoenue atoMa. XUMHYeCKast CBS3b" https://m.edsoo.ru/00adb33c
KonTtponbras padota Ne4 o teme " Ilepronnueckuii BuGmorexa LIOK
66 3aKoH ¥ [lepromnyeckas cucreMa XUMHUYECKUX 1
https://m.edsoo.ru/00adb486
anementoB JI.1. Menneneesa. Ctpoenue atoma"
67 Hrorosas xoHTpoibHas padborta 1 bubmorexa HOK
P P https://m.edsoo.ru/00ad9cb?2
68 PesepBubIit ypok. O6001IEHNE U CHCTeMaTU3aIKs 3HAHUN 1 bu6mmoreka [JOK
3a Kypc 8 Kkiacca https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Konrpoiabubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
1 [lepuoauueckuii 3akoH. [lepuoauueckas cucrtema 1 0 0 bubnuorexa [JOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMUYECKHUX bubnuorexa [JOK
2 . 1 0 0
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUIECKUX 1 0 0 bubnuoreka [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
Byl XuMu4eckoi CBA3U U TUIIBI KPUCTAINTAYECKUX bu6moreka [IOK
4 R 1 0 0
penérok https://m.edsoo.ru/00adbac6
5 Tect no reme «IloBTopenue u yriyOneHue 3HaHUH 1 0 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
bu6mmoreka [IOK
6 Kn i 1 0 0
accu(UKaIUs XUMUYECKUX PeaKuit htts://m.edsoo.ru/00adbehO
bu6mmoreka [IOK
7 C i K 1 0 0
KOPOCTh XUMHUECKOH peakuuu. Katanus https://m.eds0o.ru/00adbega
8 Xumuyeckoe paBHoBecue. DakTOphI, BIUSAIONIME HA 1 0 0 bubmuoreka [JOK
CKOPOCTh XUMHUYECKOM PeaKInu https://m.edsoo.ru/00adc28c
9 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKLIUU 1 0 0 bubmmorexa LIOK
peattt https://m.edsoo.ru/00adcade
10 Teopust snexkTpoauTuyeckoit auccoruanu. CUiibHbIC U 1 0 0 bu6mmoreka [JOK
cl1aObIe IEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 nu i 1 0 0
OHPIC YPABHEHITT peaictiin https://m.edsoo.ru/00add448
12 XHMMHYECKHE CBOMCTBA KUCIOT M OCHOBAHUM KakK 1 0 0 bu6mmoreka [JOK
AJIEKTPOJIUTOB https://m.edsoo.ru/00add5d8
bub OK
13 XHUMHUYECKUE CBOMCTBA COJIEN KaK JIEKTPOJIMTOB 1 0 0 Hommorexa Ll

https://m.edsoo.ru/00add8b2
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Tect «XUMUYECKHE CBOKMCTBA AIEKTPOIUTOBY. [ 'Hapon3

bubmuoreka [JOK

14 coueit https://m.edsoo.ru/00add9d4

15| "Onectpommuscerss sosousam Kanareosse biorera L1OK
peaKii B pacTEopax” https://m.edsoo.ru/00addd12

16| semepmemmn ot 0 1ot biorera L1OK
«DJEKTPOJINTHYECKAS UCCOIIHALINS ttps://m.edso0.ru/00addbia

17 KonTponsnas pabora Nel no teme «neKTpOIUTHYECKAS bubnnorexa [JOK
auccoruanys. XMMHYECKUE PEakiii B pacTBOPax» https://m.edsoo.ru/00addecO

bubmmoreka [{OK
18 OO6mrast xapaKTepuCTHKAa HEMETAILIIOB httos.//m.edsoo.ru/00addfe?
19 OO0mmas XxapaKTepUCTHKA TAIOTCHOB ﬁgg:ﬁ;::;ziﬁﬁ 100ade104

20 CoennHeHns rajIoreHoB bubmorea [IOK
https://m.edsoo.ru/00ade348

21 [Tpaktrueckas padota Ne 2 o teme «Ilomydenue bubmuorexa [JOK
COJISTHOM KUCIIOTBI, U3yUCHHE €€ CBONCTBY https://m.edsoo.ru/00ade488

99 Brrunciienus no ypaBHEHHUSIM XUMHUYECKUX PEaKIIHiA, bubnuoreka [JOK
€CIIH OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade64a

93 OO6mrast xapakTepucTHKa 31eMeHTOB VIA-TpynisI - bubmuoreka [JOK
xajpkoreHoB. Cepa https://m.edsoo.ru/00ade64a

24 AnnoTtponHsie MoupuKanuu cepbl. HaxoxaeHue cepbl 1 bubnunoreka [JOK
¢€ COeIMHECHMI B TIpupoie. XMMHYECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade802

25 CepoBosopo, cynb(u bl BH6H_HOTeKa LOK
https://m.edsoo.ru/00adea28

26 Kucnopoansle coeMHEHNs cepbl bubnmorexa HOK
https://m.edsoo.ru/00adec8a

7 ITony4yenue cepHOU KUCIOTHI. XUMUYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYKaIoIel Cpebl COETUHEHUSIMHU CEPhI https://m.edsoo.ru/00adec8a

28 Tect «Cepa u e€ coenuHeHus». Beruncnenne MaccoBoi bubnuorexa [IOK
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AOJIM BbIXOJa ITPOAYKTa pCaKIuun

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

bubmuoreka [JOK
29 OO11ast xapakTepuCTHUKA JIeMEHTOB V A-rpymnbl. A30T https.//m.eds00.ru/00adf004
bu6mmoreka [{OK
30 AMMHAK. COIIH AMMOHILA https://m.edso0.ru/00adf180
31 [Tpaktuyeckas padora Ne 3 mo teme «llomydenue bubnuorexa [JOK
aMMHaKa, U3y4eHUE ero CBOMCTB https://m.edsoo.ru/00adf306
32 KucnopoiHbIE COeIMHEHUS a30Ta bubmmorexa [JOK
https://m.edsoo.ru/00adf518
bubmmoreka [{OK
33 Pocop i ero coeueHis https://m.edsoo.ru/00adf68a
34 MunepanbHbie y1o0opeHus. XUMHUECKOe 3arpsi3HeHNe bubnuoreka [IOK
OKpY KaroIlei cpeibl CoeANHEHUSIMH a30Ta U Gocdopa https://m.edsoo.ru/00adfc20
35 OO6mrast xapakTepucTuka 31eMeHToB VI A — rpymnibl. bubnuorexa [JOK
Vriepon https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoaa. DKOJOTHUECKHE MPOOIeMBI, bubmuorexa [JOK
36
cBsi3aHHBIE ¢ OKcHaoM yriepoa (1V) https://m.edsoo.ru/00adfebe
37 VYroJyibHAs KUCIOTA U €€ CONn Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o teme "[lomydenue
38 yrrJ)IeKI/ICJIoro ria. KauecTBenHnas peaKuHZtII{a KapOoHaT- Bubmmorexa LIOK
j https://m.edsoo.ru/00ae027e
HOH
39 [TepBoHauanbHBIC MMOHATHS 00 OPTAHMYECKUX BEIIIECTBAX bubmuoreka [JOK
KaK O COCAMHCHHUAX yriepoaa https://m.edsoo.ru/00ae054e
Kpemuuii u ero coenunenus. CuimkaTHas bu6mmoreka [JOK
40
MPOMBIIUIEHHOCTD https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 BKIZ)HepI/IMeHTaJ'E:HHX 3a/a4 1o Teme «BakHeimme bubmorexa LIOK
https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS
42 O0600menue mo Teme «BakHelIne HeMeTallIbl U UX bubmuoreka [JOK

COCAUHCHU A

https://m.edso0.ru/00ae0el8
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43 KontponsHas padota Ne2 mo teme «Baxueniime bubmuoreka [IOK
HEMETAaJUIbl U MX COCTUHCHHSD https://m.edsoo.ru/00ae103e
bubnmoreka [JOK
44 OO01mas XxapakTepuCcTUKa METaNIOB https://m.e dS(]J_EJ. (1/00ae1156
45 XHUMHUYECKUE CBOMCTBA METAJIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1156
16| Duramorenm 6 omevensan s pom bitGnorera LIOK
€CJIM OJIMH U3 PEAreHTOB COJEPIKUT MPUMECH ’ itps://m.edsoo.ru/0tael 278
47 [ToHATHE O KOPPO3UH METAILIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ae14b2
48 Tect «O0mue cBoiicTBa Metamiosy. lllenouynsie bubnuorexa [JOK
MEeTaJLTBI https://m.edsoo.ru/00ae14b2
49 Oxcupl ¥ TUIPOKCHIBI HATPHS U Kallust bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 [IlerouyHO3eMeEIbHBIC METAIUIBI — KAIbIHK M MarHuH bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 Baxueime coequHEHNS KaJIbIU
52 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00ae1886
53 [Tpaktruueckas padota Ne 6 mo teme "XKECTKOCTH BOJIBI U bubnuoreka [JOK
METOJIbI €€ ycTpaHeHHs" https://m.edsoo.ru/00aelae8
. bubnunoreka IIOK
>4 AiomHril https://m.edscl)lo.ru/Oan1064
55 AmboTepHbIe CBOMCTBAa OKCUIA U THIPOKCHU/IA ATFOMUHHUS Bubmiorexa LIOK
https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
o AKeneso https://m.edsci.ru/Oan1d86
57 Oxcunpl, runpokcuabl u cou xenesa (1) u sxxenesa (1) ﬁggi?;;:;%ii?ﬁlo 0863566
58 O06o01eHne u cucTeMaTu3alys 3HaHu| TI0 TeEMe
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"MeTauIbl U UX COeanHeHnsI"

[Ipaktuyeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTANIBHBIX 33Ja4 10 TeMe «Baxknenmue 1 bubmorexa HOK
https://m.edsoo.ru/00ae3de8
METaJUIBl U UX COCTUHCHHUS
Brruucnenus mo ypaBHEHUAM XUMUUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE HJIU COJACPKHUT bubnuorexa [JOK
60 . 1
npuMecu. BerauciieHns MaccoBOii 10JIM BBIXOa https://m.edsoo.ru/00ae1750
MPOIYKTa PEAKIIUH
61 O06o0meHre 1 cHCTeMaTH3aIlsl 3HaHUH 110 TeMe 1
"BajkHeH1mne MeTaaiabl 1 UX coeuHeHus "
62 KonTtponeHas padota Ne3 mo Teme «Baxuerlinme 1
METaJUTBl U UX COCTUHCHHUS
63 BeniecTBa 1 maTepuralnbl B TOBCEAHEBHOM KU3HU 1 bu6moreka [IOK
JeJoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH CpeIbl 1 Bubnuorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemieHnn SKOJOTUYECKUX TIPOOIeM 1 Bubnuorexa LIOK
https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001IEHNE U CHCTeMaTH3aIKs 3HAHUH 1 bu6mmoreka [JOK
3a Kypc XUMHH 9 Ki1acca https://m.edsoo.ru/00ae0d0a
67 Hrorosas koHTpoabHas paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6001IeHNE U CCTeMaTU3alus 3HAaHHUHA 1 bu6mmoreka [JOK
3a Kypc HEOPraHUYECKOW XUMHH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
HPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
1. Xwumus: 8 xinacc: 6a3oBbiid ypoBeHb: yueonuk / O.C. 'abpuensn, U.I' Octpoymos., C.A. CrnaakoB. —
Mocksa «IIpocseuienue», 2023.
2. Xwumwus: 9 xnacc: 6a3oBbrii ypoBeHb: yueOnuk / O.C. I'abpuensa, U.I" Octpoymos., C.A. Crnaakos. -
Mocksa «IIpocsemienue», 2023.
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
1. I'abpuensn O. C. Xumus. Metoaudeckoe nocodue /uid § kiacca : yue0. mocodue st
obmeoopazoBatenbHbIx opranuzanuii / O. C. I'abpuensu, . B. Axcénosa, U. T'.
OctpoymoB. — M.: [Ipocsemenue, 2020
2. I'abpuensa O. C. Xumus. COOpHUK 337249 U YIPaKHEHHUH. 8 Kacc : yue0. mocoomne
Jlst o6meo6pazoBarenbubix opranmanuii / O. C. 'a6puenss, U. B. Tpury6uak. — M.:
[Ipocsemienue, 2020
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru

http://him.1september.ru

http://schoolcollection.edu.ru/collection/chemistr

resh.edu.ru

uchi.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLHECCA
YYEBHOE OBOPY/IOBAHUE

CrpaBouHble TaOnuibl. Moean KpUCTaUNIMYECKUX PEIIETOK.

Tabnuna «[lepuoanueckas cuctema xumudeckux nemMeHToB .M. MenneneeBay.

Tabnuma «PacTBOpUMOCTH COJIe, KUCIOT U OCHOBaHH B BoJE".

HNutepakTuBHas 10cKa.

OBOPYIOBAHUE JUJIA ITPOBEAEHM A JIABOPATOPHBIX,

[TPAKTUYECKHX PABOT, IEMOHCTPAILIMIA

XuMHu4ecKas nocyna, XuMHMICCKUC PCAKTUBLI.
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