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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O 00ILIEr0 0Opa3oBaHusl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl
OCHOBHOTO 0011ero odpaszopanusi, npenacraBieHHbIX B DI'OC OO0, a Takke Ha OCHOBE
dbenepanpHO paboueli mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIETIIMY MTPENo aBaHus
yueOHOro mnpenMera «XuMmus» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoit
denepauui.

[Iporpamma o xumuu Aa€T IpeACTaBICHUE O LETsX, 00IIel cTpaTeruu 00y4deHus,
BOCIIUTAHUS W  Pa3BUTUs  OOydYAIONIUXCA  CPEACTBAMU  y4eOHOrO  TMpeaMera,
yCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEp)KaHue,  MpelycMaTpUBAET
pacrpeneneHue €ero mno KilaccaM M CTPYKTYpUpPOBaHHME IO pasenaM U TeMam
OporpaMMbl 1O  XHMMHH,  OINPEACISIET  KOJIMYECTBEHHbIE U  Kaue€CTBEHHBIE
XapaKTEPUCTUKHU COJICPKAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMUH
C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKHA y4eOHOT0 Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00ydYarouiuxcs, OompeesieT BO3MOXKHOCTU MpeaMeTa Jyis
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTenbHON
mporpaMMbl Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMM K
pe3ynbTataM OO0ydYeHHs XUMHUU Ha YpPOBHE IIeJIe W3y4YeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHOM JEATEeIbHOCTH 00YYarOIerocsi M0 OCBOCHHUIO Y4eOHOT0
COJIEpKAHMUS.

3HaHME€ XUMHUU CIY>KUT OCHOBOW il  (OPMHPOBAHUS  MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU 0 MAaTePUAIBHOM €IMHCTBE MHpA, BAXHYIO POJIb
urparot GopMHUpyeMbIe XUMHEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUSX SHEPTUH U 00
HBOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJIOOATBHBIX MPOOJIEM YCTONYUBOTO
pa3BUTHS YEJIIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOMW, IHUIINEBOM U 3KOJOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH ISl caMOpas3BUTHS U (HOPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U (yHKIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHHS W TBOPYECKUX CIIOCOOHOCTEMH
OoOy4YaromMXCsA,  HAaBBIKOB  HMX  CAMOCTOATEIHHOM  y4eOHOW  JIeATEeIhbHOCTH,
OKCIIEPUMEHTATBHBIX M  HCCIEAOBATENbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO()ECCHOHATBLHON NEeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IUISIJa HA €IUMHCTBO NHPUPOJABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O00yYarOIINXCS;

CIOCOOCTBYET (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K OPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B IKOJOTHYECKOE
oOpa3zoBaHue 00YYaOIINXCS.



JlanHbple HampaBieHUsT B OOY4YEHHMM XHUMHH OOECNEUYMBAIOTCS CIELH(PUKON
coJiep KaHus yueOHOro mpeIMeTa, KOTOPbIM SBISETCA Me1arornyecky aJanTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OILEro 0oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CHUCTEMBbl TIE€PBOHAYAIBHBIX TMOHATUA XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTAEJIBbHBIX 3HAYMMBIX MOHSTUN OPraHUYECKOU
XUMUHU.

CtpykTypa coAep)kaHusd NpOrpaMMbl IO XUMHUU CHOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxofa K e€ wusydeHuro. CoAepiKaHUE CKIAIbIBAETCS W3 CHCTEMBI
HNOHATUN O XMMHMYECKOM DJIEMEHTE M BELIECTBE M CHUCTEMbI MOHATHUH O XMMHYECKOMN
peakuuu. OO0e 3TH CHUCTEMBbl CTPYKTYPHO  OpPraHU30BaHbl [0  MPUHLHUILY
IOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUK HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUH aTOMa U XUMHYECKOU CBSI3U;

— IpeJICTaBICHUMN 00 ANEKTPOIUTHUECKON NUCCOIMAIIMU BEUIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AIMITMPUYECKH MOTYUYEHHBIX
U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OIHOTO YpPOBHA K
JIPYroMy, BBITIONHASL (DYHKUIUU OOBSICHEHUS W MPOTHO3WPOBAHMS CBONCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYYEHUS U3y4a€MbIX BEILIECTB.

OcBoeHue mporpaMmbl M0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOW COCTaBIISIIOLIECH HAy4YHOW KapTUHbI MHpa B JIOTUKE €€ CUCTEMHOMN
OPUPOJbI, LIEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAHHUIO W METOJaM IO3HaHUS B
Hayke. M3yueHne XMMUH MPOUCXOJUT C MPUBJICUCHUEM 3HAHHUUN W3 paHEE M3YyUYECHHBIX
y4eOHbIX mpeaMeToB: «Okpyxaroumii mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIace».

[Ipy u3ydeHNH XMMHUHU TMPOUCXOAUT (HOPMHUPOBAHUE 3HAHMI OCHOB XUMHUYECKOU
HayKM Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTUYECKOH MAesITeIbHOCTU
YyejloBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. 3agaua y4eOHOro
MpeMeTa COCTOMT B (DOPMHUPOBAHUU CUCTEMbl XMMHUYECKHX 3HAHUNA — BaKHEUIIHMX
(bakToB, MOHATUN, 3aKOHOB W TEOPETHUECKUX IMOJOKEHUN, MOCTYIHBIX O00OIICHHIA
MHPOBO33PEHUYECKOT0 XapaKTepa, SA3blka HayKH, B MPHOOLIEHUH K HAYyYHBIM METOJaM
MO3HAHUSl MPU U3YUYEHUU BELIECTB M XHUMHYECKUX peakiui, B (PopMHUpOBaHUH U
Pa3BUTUU MO3HABATENBLHBIX YMEHUI M MX NPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENLCKOM  EATENbHOCTH,  OCBOEHHMHM  MpaBHi  0€30MacHOro
oOpallleHus C BeIIeCTBaMHU B TIOBCETHEBHOM KU3HU.

[Ipy u3ydyeHMM XMMHHM Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3Ha4YeHUE TPUOOPETN TaKHe 1IEJH, KaK:



— (GOpMHpPOBAaHME HWHTEUIEKTYaJbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HANpaBJIEHHOCTh 00YUYEHUsI HA CUCTEMATUYECKOE MPUOOILEHHE 00yUarouuxcs K
CaMOCTOSITEJIbHON TO3HABATENbHOM JI€ATEbHOCTH, HAYYHBIM METOAAaM IO3HaHUS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUH;

— o0ecreueHne yCIOBUN, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YyYalOIUMHUCS
OMbITa Pa3HOOOPa3HOMN JIEATEIbHOCTH, TO3HAHUS U CAaMOIO3HAHMS, KIIFOUEBbIX HABBIKOB
(KJTI0YEeBBIX KOMIIETECHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE [JIS PA3TMUHBIX
BUJIOB JIESITENIbHOCTH;

—  ¢opmupoBanue oOued  GyHKUMOHAIBHOM W €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHSITh U OLIEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa, UCIOJb3Ysl 3HAHUS U OIBIT, TOJYyUYEHHbIE MPU U3YYEHUU XUMUU, PUMEHATh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOH JESITEIIbHOCTH;

— ¢dopMupoBaHuE y 00yYarOUIMXCS T'yYMaHHUCTHUYECKUX OTHOLICHUM, MOHUMAaHMUS
[IEHHOCTH XHMMHYECKUX 3HAHUU I BBIPAOOTKH SKOJOTHYECKU I1eJIecO00pa3HOro
MOBE/ICHHSI B OBITY U TPYJAOBOM JESITEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KAIOIIEH PUPOTHON CPEBI;

— pa3BUTHE MOTHBallMU K OOYYEHHIO, CIOCOOHOCTE K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ IS U HAMPABIEHHOCTH AAJIbHEHUIIEro 00y4YeHusl.

OO61iee yuciIO YacoB, OTBEACHHBIX JJI M3Y4YEHHUS XMMHUU Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, coctapiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Ki1acce — 68 yacoB (2 yaca B HEAEINIO).



COAEPKAHUE OBYYEHUS
8 KNIACC

IlepBoHayabHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumun. Ponb XuMUM B )KU3HU YEI0BEKAa. XUMUSA B CUCTEME HayK. Teina u
BelniecTBa. GU3NYECKUE CBOMCTBA BEMIECTB. ArperaTHoe COCTosiHUE BeliecTB. [lonstue o
MeTOoJlaX Mo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CrocoObl pa3iesieHus cMecei.

ATOMBI U1 MOJIEKYJIbl. XUMHUYECKHE AIEMEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas (opmysna. BaneHTHOCTh aTOMOB XHUMHUUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHass wmacca. OTHOCUTEIbHAsS
MOJIEKYJIIpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KomnuecTBo BemectBa. Monb. Mosisgpaasi macca. B3auMocBsi3b KOJIMUECTBA, MACCHI
U 4YHuClia CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacu€Tel mo ¢opMmysiaM XUMHYECKUX
COCIMHECHUM.

OuU3NYECKUEe U XUMUYECKUE ABJICHUS. XUMHUUECKasl peakius U €€ MpUu3Haku. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XHMMHUECKHe ypaBHeHHUs. Kiaccudukaius XUMHAYECKHX
peakiuii (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOM TMOCYJ0i, mMpaBuiamMu pabOThl B JlabopaTopuu U
npuéMamMu oOpamieHusi ¢ J1abopaTOpHBIM OO0OpPYJAOBAHMEM, HU3YUYEHHE U OINHUCAHUE
¢u3nuecKknx CBOMCTB 00Opa3lloB HEOPraHWYECKUX BEIIECTB, HAOMIOJCHHE (DUINUECKUX
(nnaBneHue BOCKa, TassHUE JIbJla, pACTUPAHKUE caxapa B CTyNKe, KUICHHE U KOHJICHCALUs
BOABI) M XHUMHYECKHMX (FOpPEHHE CBEYM, MPOKAJIMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICHICTBHE MeJIa C KHUCIOTOW) SIBJICHUH, HAOJIIOJACHUE W OINHMCAHUE TMPHU3HAKOB
MPOTEKAHUS XUMHYECKMX peakiuil (pas3ioKeHUEe caxapa, B3aUMOJICUCTBUE CEPHOMU
KHUCIIOTBI C XJIOpUAOM Oapusi, pasioxkeHue ruapokcunaa meau (ll) mpu HarpeBanuw,
B3auUMOJIeHicTBHE kene3a ¢ pactBopoMm cosr meau (Il), n3ydenne crocoboB paszaencHus
CMeced: C TOMOINbI0 MarHuTa, (QUIBTPOBAHUE, BBIIAPUBAHHE, JUCTHILIISALNA,
xpomatorpadus, MPOBEJCHUE OYHCTKH IMOBAPEHHOW COJIM, HAOIIOJEHHWE W ONMHCAHUE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MaccChl,
CO3JIJaHHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeilue npeacTaBUTe/ I HEOPraHMYECKUX BellecTB

Bo3gyx — cmech razo. CocrtaB Bo3ayxa. Kuciaopog — 3Ie€MEHT W MPOCTOE
BemecTBO. Haxoknenne kuciopona B Mpupoje, GU3NUecKrue U XUMHUYECKHE CBONCTBA
(peakuuu ropenus). Oxkcuasl. [Ipumenenue kuciopoaa. CrocoObl MOJTyYeHHUST KUCTIOPOaa
B Jlabopatopuu U mNpoMblIuieHHOCTH. KpyroBopoT kucimopojga B mnpupoge. O30H —
ajuIoTponHasi MoAu(UKALIKS KUCTOPOIa.

TernnoBoil 3pheKT XUMUYECKON peaklnh, TEPMOXUMUYECKUE YPAaBHEHUS, IK30- U
SHJIOTEPMHUYECKHE pEeaKIUU. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUJIICHHE
MapHUKOBOTrO 3 PekTa, pa3pyuieHue 030HOBOIO CJIOS.



Bonopon — sneMeHT u mpocToe BemecTBO. HaxoxkaeHwe Bogopoaa B MPHUPOJE,
dbu3nYecKkue U XMMHUYECKHUE CBOWCTBA, MPUMEHEHHE, cloco0bl moigydeHus. Kuciorer u
COJIN.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

@dusnyeckue cBoicTsa BoAbl. Boxa xak pacrtBopurens. PactBopel. HachklmeHHusie u
HEHACBIIIEHHbIE PACTBOPBI. PACTBOPUMOCTH BEILIECTB B BOAE. MaccoBas J10J1s1 BEIIECTBA B
pactBope. XUMHUYECKUE CBOMCTBA BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MpPUPOJE U B
KU3HM 4desioBeka. KpyroBopoT BoABI B PpUpOAE. 3arpsA3HEHUE NPUPOIHBIX Boa. OxpaHa
Y OYUCTKA MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranmdeckux coeauHeHuid. Oxcuawl.  Knaccudukamms
OKCHU/JIOB: coJjieoOpasyrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyrotue. HomeHnknarypa okcugoB. Pusznueckue U XUMHUYECKHE CBONCTBA
okcua0B. [lonydyenue okCuaoB.

OcHoBanus. Knaccudukanusi oCHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuil. @Dusnueckne W XUMHUYECKHME CBOMCTBA OCHOBAHMHU.
[Tomyuyenue 0OCHOBaHUM.

Kucnorel. Knaccudukamms xucnor. Homenknatypa kucior. Duszndeckue u
XMMUYECKHE CBOMCTBA KUCIOT. Paa aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa cosei. ®Pu3nUeCKME W XUMHYECKHE CBOMCTBa COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKy KJIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAUECTBCHHOE OINPEACICHUE COJICpPKAHUS KHUCIOpOJa B BO3AyXE, MOJIyYEHHUE,
coOupaHue, pacrlo3HaBaHUE W HU3YYCHHE CBOWCTB  KHUCIIOpoAa, HaOIIOIeHHE
B3aMMOJICMCTBUS BELIECTB C KUCIOPOJAOM U YCIIOBUS BO3ZHUKHOBEHMUS U IPEKPALLCHUS
ropeHusi (mokapa), O3HAKOMIIGHHE C OOpa3llaMu OKCHUJIOB M ONHCAHHE WX CBOWCTB,
noJlydeHue, coOMpaHue, pacro3HABaHME M HM3yYEHHE CBOWCTB BOJIOpoJa (TOpEHHE),
B3auMojiclicTBue Bojopojsa ¢ okcuaom meau (ll)  (BO3MOXHO HCMOJIB30BaHUE
BUJIEOMATEpUATIOB), HaOMIOACHHE O0Opa3loB BEMIECTB KOJIMYECTBOM |  MOJIb,
HCCJIEIOBAHUE OCOOCHHOCTEW PAaCTBOPEHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOU J0JIEN PACTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBHUE BOJIBI C METaJUIaMU (HATPUEM U KaJibLiieM) (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPUATIOB), HCCIEJOBAaHUE OOpa3l0OB HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIOJIEHWE HM3MEHEHUSI OKPACKM HHAMKATOPOB B pacTBOpax KHUCIOT U
uienouel, uzyueHue Bzaumojectsusi okcuga meau (Il) ¢ pactBopoM cepHON KHUCIOTHI,
KHUCJIOT C METAJUIAMHU, PEAKLINI HEUTPAIU3ALINH, [TOJTyYEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOIO METasula IPYrUM U3 pacTBOPA COJIM, PELIEHNUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHennme Ki1acchbl HEOPraHMYECKUX COCIMHEHUI.



Iepuoanuyeckuii 3axoH u Ilepuoanyeckas cucreMma XUMHYECKHX d1eMeHTOB /1.
N. MenaeneeBa. Crpoenne aToMoB. XHMHYECKass CBA3b. OKHCIUTENBHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMH

[lepBble MONBITKK KiIacCU(UKAIUMU XMUMHYECKUX 3JeMeHTOB. lloHdaTtne o rpymmax
CXOIHBIX DJIEMEHTOB. OJJEMEHThl, KOTOpble 00pa3yloT aM@oTepHble OKCUIbl U
TUAPOKCHUBIL.

Ilepuonnueckuit 3akoH. Ileproanueckas cucremMa XMMHUYECKUX dyieMeHToB /[l. M.
MenneneeBa. Kopotkonepuonnas u anuHHomepuonHas ¢dopmbl Ilepuoanueckoit
cuctembl xuMudeckux aneMeHToB . . Menneneesa. [lepuons! u rpynnsl. Pusnyeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYNIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX snuep. M3orombl. OnekTponbl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XxuMHUecKuX 3aeMeHToB I[lepmonnueckoi
cucteMbl /J[. M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOI'O JJIEMEHTA IO €r0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs] paJuyca aTOMOB XUMHUYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HaykH U NpakTuku. /1. 1. MenzaeneeB — yu€Hbli U rpa)k1aHUH.

Xumuueckass  cBa3b.  KoBasneHTHas  (MonsipHass M HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucineHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe O0Opa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LMHKAa C pacTBOpaMHU KHUCJIOT U IIEJIIOYEH, TIPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOMINX HPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLMl (rOpeHue,
pEeaKIu pa3jaoKeHUs, COEAUHEHNUSA).

Mescnpeomemmnnie ceéa3u

Peanuzanuss MeXNpeIMETHBIX CBS3€M NpH M3y4eHHMH XHMHM B § Kiacce
OCYILECTBIISIETCS Yepe3 MCIOIb30BaHME KaK OOLIMX €CTECTBEHHOHAYYHBIX MOHSTUMH, TaK
U TOHATHM,  SIBJISIFOLIUXCS CUCTEMHBIMM  JUIA  OTHAEJIBHBIX  IIPEAMETOB
€CTECTBEHHOHAY4YHOro LuKJa.001ue ecTeCTBeHHOHAyUYHbIe MOHATHS: HAay4YHbIH (akT,
TUIOTe3a, TEOpHUs, 3aKOH, aHajiu3, CHUHTe3, Kilaccudukauus, MEepUuoOIUIHOCTb,
HaOJI0/IeHNEe, SKCTIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHUE, MO/JICIIb, SIBJICHHE.

@usuka: mMaTepus, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIHJI, W30TOIIBI,
PaINOaKTUBHOCTb, MOJICKYJIa, DJSKTPUUCCKUH 3apsji, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEILIECTBA, ra3, (pU3MyecKue BEIUYMHBI, €IMHHIBI U3MEPEHMS,
KOCMOC, TJIaHETHI, 3B&31b61, COJIHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHbIE MOPOIbI, IOJE3HbIC
HCKOIIA€MBbIE, TOIUINBO, BOJIHBIE PECYPCHI.



9 KITIACC

BemecTBO U XMMHUYECKAsl peaK s

[Tepuonnueckuit 3akoH. [lepumoguueckas cucrema XUMHUYECKUX diemeHToB /1. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOMOB, KaIMs, KaJbLUI U UX COCIMHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM JIEMEHTOB B llepnoandeckoil cucTeMe U CTPOCHUEM X ATOMOB.

CrpoeHnue BelecTBa: BUJbl XUMUYECKON CBSA3U. THIBI KPUCTALIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMIETKH U BUJAA
XMMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COCAUHEHU,
T€HETHYECKAs CBSI3b HEOPTAaHUUYECKUX BEIIECTB.

Knaccuduxanus xuMUuecKuX peakiui Mo pa3IMuHbIM TMpU3HaKaM (M0 YUCTy |
COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY A (PeKTy, M0 M3MEHECHUIO
CTETIEHEW OKHCJICHUS XHUMHUYECKHX DOJEMEHTOB, 10 OOpaTHUMOCTH, IO YYacCTHUIO
KaTaauzaTopa). IK30- U SHJIOTEPMUUYECKHUE PEAKIIUHA, TPMOXUMUUECKUE YPABHEHUS.

[TonsiTue o ckopocT XuMHUYecKoW peakuuu. [loHsiTHE 00 O0OpaTUMBIX W
HEOOPAaTUMBIX XUMHUYECKHX peakiusix. [loHsATHEe O TOMOTEHHBIX U T'e€TEePOTCHHBIX
peakuusx. [lonsatue o karamuse. llonatue o xumuueckoM paBHOBecuu. DakrTopsl,
BIISIOIAE HA CKOPOCTh XMMUUYECKON PEAKLIMU U ITOJI0KEHNE XUMUUYECKOTO PaBHOBECUS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, DJIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBIE€HUE YPAaBHEHUN OKHCIUTEIIbHO--
BOCCTAHOBHTEJBHBIX PEAKIIMI ¢ UCTIOIB30BAHUEM METOJa 3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTUYECKON NHCCOLMAIUU. OJIEKTPOJIUTBI M HEAJNEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHu3M JOMCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BUIAMH
XuMHu4eckon cBs3u. Crenens nuccounanuu. CUIbHbBIE U CIa0bIe DJIEKTPOJIUTHI.

Peakiiuun wmonHOrO OOMeEHa. YCIOBHS TNpPOTEKaHUS pPEaKIMii HOHHOTO OOMEHa,
MOJTHBIE M COKpaIIEHHbIE MOHHBIE YpaBHEHUS peakinii. CBOMCTBAa KHUCIOT, OCHOBAHUM U
coJiel B CBEeTE MPEACTABICHHA 00 AIEKTPOIUTHYECKOW mucconmanuu. KadecTBeHHBIE
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMUA KPUCTAJUIMYECKUX PEIETOK HEOPTAHWYECKUX BEIIECTB
— METaJUIOB M HeMeTaiuioB (Tpadura u anmasza), CIOKHBIX BEIIECTB (XJIOpUIA HATPHS),
HCCIIEIOBAHUE 3aBUCHMOCTHM CKOPOCTHM XHMMHWYECKOM pPEakuuh OT BO3JECUCTBHS
pasTUYHBIX  (DAKTOPOB, HCCIEAOBAHUE JIICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
rpoiiecca AUCCOLMALUA KUCIIOT, MIeN04Yel U coyie (BO3MOXKHO HCIOJIb30BAHUE BUIEO
MaTepuasnoB), MPOBEJACHUE OMbITOB, WUTIOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaAKIU
HOHHOTO OOMeHa (0Opa3oBaHHME OCaJKa, BBIJCICHHE ra3a, o0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX peakiuil (TopeHue,
peaKiuu pa3ioKeHUsl, COCIUHEHHMs), PACIO3HABAHME HEOPTraHWYECKUX BEILECTB C
MMOMOIIBbIO KAYECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.



HeMmeTansbl U ux coeMHeHUST

OO61mas xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
creneHu okucieHus. CtpoeHue u puandyeckue CBOMCTBA MPOCTHIX BEIIECTB — rajlOre€HOB.
XHUMHUYECKHE CBOICTBA Ha IpuMepe xJjopa (B3aUMOJEHCTBHE C METaJlJlaMH,
HeMeTaulaMu, 1enoyamu). XiopoBogopoa. CosisiHas KUCIIOTa, XUMUYECKHE CBOWCTBA,
MoJIyueHue, npumeHeHue. JleiicTBue Xjopa U XJIOPOBOJOPOAA HA OPraHM3M YeJOBEKA.
Baxnenmme Xa0puapl 1 UX HaAXO0XKIECHUE B IIPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpymnmnbl. OcOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHn okucnenus. Ctpoenue u pu3nuecKre CBOMCTBAa MPOCTHIX BEIECTB
— KHCTIOpO/a U cepbl. AIIIOTPONHbIE MOAU(DUKAILIMKU KUCIOPOJa U cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOJ, CTPOEHUE, PU3NUECKHE U XUMUYecKHUe cBOMCTBA. OKCUIBI
Cepbl Kak MpEeJCTaBUTENIM KUCIOTHBIX OKcuAoB. CepHas Kuciora, (uU3MYecKue u
XUMHUYECKUE CBOWCTBa (0OLIME Kak MpEeICTaBUTENs Kjacca KUCIOT U crenupuyeckue).
XVMMHUYECKHE peakluM, JeKallhe B OCHOBE MPOMBIIIJIEHHOTO CHocoda MOody4YeHus
cepHoit kuciotel. [Ipumenenue cepHoit kuciaotbl. Coiu CepHOM KUCIOThI, KaYeCTBEHHAs
peakuus Ha cyibhar-uoH. HaxoxaeHue cepsl U €€ coeAMHEHUI B IPUpPOe. XUMUYECKOE
3arpsi3HEHHE  OKPYJKAaIoled Cpellbl COCAMHEHMSIMU cepbl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIlCHHUS.

O6mmas xapakrepucTka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIEHU OKHUCIICHHs. A30T, paclpoCTpaHEHHE B NpHUpoje, HU3UUYECKUE U
XuMHu4eckue cBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, ero (usumyeckue u
XUMHUYECKUE CBOMCTBA, MojyueHue u npumeHeHue. Conu aMMOHUS, UX (U3MYECKue U
XUMHUYECKUE CBOMCTBA, mnpuMeHeHue. KadecTBeHHass peakuus Ha HOHBI aMMOHMS.
A3oTHas kucnota, €€ mojydeHue, (pU3NYecKrue U XMMHUYECKHe CBOWCTBa (0OIIMe Kak
IpecTaBUTENs Kiacca KUCIOT U crenuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX yHoOpeHuid. XHUMHUECKOe 3arpsi3HEHUE
OKpYXaloleh cpellbl COeAUHEHUSIMU a30Ta (KUCIOTHBIE O, 3arps3HEHUE BO3yXa,
mouBbl M BOJ0EMOB). Docdop, amtorpornHsie Moaudukaiuu ¢Gocdhopa, GUUIECKUE U
xumudeckue cBorctBa. Oxcupa ¢docdopa (V) u docdopHas kucnora, puU3MUECKUe U
XUMHUYECKHE CBOMCTBA, TmonydeHue. Vcmons3oBanne ¢ochaTtoB B KauecTBe
MUHEPAIBHBIX yI0OPEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpymnmbl. OcOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE  CTETMEHH  OKWUCIEHUS.  YTIEpoJ, aJIOTPONHbIE  MoauduKamu,
pacnpocTpaHeHre B TpHUpoAe, (U3NUECKHEe W XUMHUUYECKHE CBOWCTBA. AmcopOrws.
KpyroBopot yrinepoaa B npuposae. Okcuibl yriepoaa, ux (puanyeckue u XUMHUYECKUE
CBOMCTBa, JIEUCTBUE HA >KUBBIE OPraHU3MBbI, MOJYUYEHHE U MPUMEHEHUE. JKOJIOTMYECKHE
mpoOIeMBbl, CBA3aHHBIE ¢ okcuaoMm yriepona (IV), rumoresa r1o6aBPHOTO TMOTETUICHHUS
KJIMMaTta, TapHUKOBBIM 3(dekr. YrompHas kuciaora W €€ coid, ux (GU3HUECKHE H
XUMHUYECKUE CBOMCTBA, TOJyUYCHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrionb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEILCKOM
XO35IMCTBE.



[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUAX
yriepoaa (MeTaH, 9TaH, JTUJIEH, AlleTWIEH, ATAaHOJ, TJULEPUH, YKCYCHas KHUCIOTA).
[IpuponHble UCTOYHUKH YTIAEBOAOPOAOB (yroiab, IPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJib B OBITY U MPOMBINUIEHHOCTU. [loHsITHE O OMOTOTHYECKH
BOKHBIX BEIIECTBAX: XUpaxX, Oejkax, yrieBojax — W HMX POJU B KU3HHU 4YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUH.

Kpemnuii, ero gusnueckne u XUMUYECKHE CBOMCTBA, MOJYyYCHUE U MPUMEHEHHE.
Coenunenust kpeMHust B mipupoje. O0uue npeacrasieHus o0 oxcuae kpemuus (1V) u
KpeMHueBOU kuciaoTe. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJIECHHOCTH.
Baxneliiue cTpouTeNbHBIE MaTepuallbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpoGiembl 6e30mMacHOTO MCIOIB30BAHUSI CTPOUTEIIBHBIX MaTEpUAIOB B
MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpa3IlOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSTHOM KHCIIOTHI,
IPOBE/ICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUI-UOHBI W HAOJIOJCHUE MPU3HAKOB HX
IPOTEKAHUSI, OTBIThI, OTpaKaroNIue (GU3NICCKUE U XUMUUYECKHE CBOMCTBA TaJIOTEHOB U
UX COeIMHEHUN (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIICHHE C
oOpa3namMu XJOpUJ0B (TaJOTE€HUIOB), O3HAKOMJICHHME C oOOpa3naMu cepbl U €€
COEIMHEHUSAMH (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHANIOB), HAOIIOAEHUE Tpollecca
oOyrJIMBaHUs caxapa Ioj JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pPa30aBICHHOW CEpPHOM KHUCIOTHI, NPOBEIECHHWE KaueCTBEHHOU
peakuuu Ha cyinb(haT-uoH U HAOIIOJEHUE MpU3HAKA €€ MPOTEKAHUs, O3HAKOMIIEHHE C
¢uznueckumMu  cBoiicTBamMu  azora, ¢ochopa U HUX COEAUHEHHH (BO3MOKHO
UCITOJIb30BaHUE BHUCOMATEPHAIOB), OOpa3liaMu a30THBIX U (OChHOPHBIX yHOOpEHUH,
NoJTlydeHHue, COOMpaHHe, paclio3HaBaHHE W W3Y4YCHHE CBOMCTB aMMMaka, MPOBEICHUE
KaueCTBEHHBIX peakiuii Ha MOH aMMOHMS U ¢GochaT-HOH U U3YYCHHE MPU3HAKOB HX
MIPOTECKAaHUsA, B3aUMOJICMCTBUE KOHLICHTPUPOBAHHOMW a30THOW KHUCIOTBI C MEIBIO
(BO3MOKHO HCHOJIb30BAHHE BHUAEOMATEPHAIOB), U3YYEHHUE MOJENEH KPUCTAIUTMUECKUX
pem€Tok anmasa, rpadura, QymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aacopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOTa3a,
MOJIy4eHHE, COOHMpaHue, pAaclo3HABaHWE M W3YyYEHUE CBOMCTB YIJIEKHCIIOTO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIUi Ha KapOOHAT M CHJIMKAT-UOHBI M HU3yYCHUE
MPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJICHHME C  MNPOAYKIMEH  CHIMKATHOU
MPOMBIIIJIEHHOCTH, PEUIEHUE OHKCIEPUMEHTAIbHbIX 3ajad no TeMe «Baxneimme
HEMETAJJTbI U UX COCTUHEHUS».

MeTaJsibl 1 MX COeIMHEHUS

OO0mas XapakTepUCTUKA XMMUUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAaHUU MX
nojioxxkeHusa B Ilepuoanueckoit cucreme xumudeckux snemeHToB JI. M. MenpaeneeBa u
cTpoeHus aroMoB. (CTpoeHHEe MeETaUIOB. MeTauindeckass CBA3b M METaJuIMyecKas
KPUCTAJUIMYECKAsd PEIIETKA. OJIEKTPOXUMHYECKUN Ppsifi HANPSHKEHUA  METaJIOB.
du3nyecKue U XUMUYECKHe CBOMCTBa MeTauioB. O01He criocoObl MOMyYEHUS] METAJIJIOB.



[lonsiTe 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOppo3uu. CIriiaBbl
(ctanp, 4yryH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIJIEHHOCTH.

[IlesouHble MeETaUIbl: MOJOXKEHHE B [leproaMYEecCKON CHCTEME XUMHYECKHX
anementoB JI. WM. MeHnneneeBa, CTpoeHME HX AaTOMOB, HAxXO0XJIEHUE B IIPUPOIE.
dusnyeckue M XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kamusi). OKCUIBI U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MIeI0YHbIX METAJIOB U UX COCMHEHMUIA.

[I{esr0uyHO3EMENBHBIE METAJUIBI MAarHUW M KAJIbLUK: nTOJI0)keHue B [leproanueckoi
cucteMe xumuueckux anemeHToB [[. . Menpaeneesa, cTpoeHue UX aTOMOB, HAXOXKIECHHUE
B Ipupoae. dusznyeckue U XUMHUYECKHE CBOMCTBA MarHus M Kajablusa. Baxueniue
COCMHEHUs Kalblus (OKCUJ, THAPOKCHA, coiik). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpaHEHMUSL.

AmoMunaunii: nosioxkenue B [lepuoanueckoit cucreme xumMudeckux anemeHTos . U.
MenpeneeBa, CTpOCHUE aTOMa, HAXOXJICHUE B mpupoae. PuU3MUYECKUE U XUMUUYECKUE
cBoMcTBa amroMuHMsI. AM(oTepHbIe CBOMCTBA OKCUJIA U TUIPOKCU A ATIOMUHUSI.

Keneszo: nonoxenne B llepruonnyeckor cuUCTEME XUMHYECKUX 3yeMeHToB [, U.
MenpeneeBa, CTpOCHUE aTOMa, HAXOXJEHUE B mpupoje. Punueckue U XUMHUYECKHUE
cBoicTBa xene3a. Oxcunpl, ruapokcuabl U comn xenesa (1) u sxxeneza (I1), ux cocras,
CBOMCTBA U MOJyYECHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMu METaUIOB M CIUIABOB, UX (PU3NUECKUMHU CBOWCTBAMH,
U3yYEHUE  PE3yJbTaTOB  KOPPO3HMM  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHHE
BUJIEOMATEPUAJIOB), OCOOEHHOCTE!N B3aUMOJEHCTBUS OKCUIA KAIBIUS M HATPUS C BOJOU
(BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPHUANIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliecca TOpeHus Kelie3a B KUCIOpoA€e (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
IPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEAKIUI HA MOHBI: MAarHus, KaJablUs, AJIFOMUAHMS,
muHka, sxene3a (II) u xemeza (I11), menu (Il), HaGmroneHUe M omNMCaHHWE IPOIIECCOB
OKpalllMBaHMs IJIAMEHU MOHAMM HATpUs, Kallugd U Kajdblus (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEpPUAJIOB), HCCIEeIOBaHUE aM(OTEpPHBIX CBOWCTB THUAPOKCHIA ATIOMHUHHS U
TUAPOKCHIA IIMHKA, PEIIEHHWE SKCIIEPUMEHTAIBHBIX 3a7ady 1o Teme «Baxunenmue
METaJUIBI U KX COCTUHEHUSY.

XHMHS U OKPY:KaWIIAs cpeaa

BemectBa m wmarepuanbl B IIOBCEIHEBHOM JKM3HM 4YeEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakuuid B OwiTy. llepBas momomis mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKarollled cpeapl (MpeaenbHas JIOMycTUMas
KoHILleHTpaiusi BemiecTB, gaidee — [IJIK). Ponp XxuMuu B pemieHMH 3KOJIOTMYECKHUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

M3yueHue o0pa3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METaJUIOB, IOJIUMEpPHbIE
MaTepuarbl).

Mexcnpeomemnnie cea3u



Peanuzanmst MeXNpeIMETHBIX CBSI3€M TpW WM3yYeHHMH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS YePE3 MCIOIh30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHATHH, TakK
U TIOHATHW, SBJISIOMUXCS CHCTEMHBIMH JUISI OTAEIBHBIX NPEIMETOB ECTECTBEHHO--
HAyYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanmM3, CHUHTE3, KiIacCu(UKAIUsA, TEPUOAUYHOCTh, HAOJIOMCHUE, HSKCIICPUMEHT,
MOJICIMPOBAHUE, W3MEPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM A(P(EKT, TEXHOIOTHS,
MaTepHaIbI.

dusnka: MaTepusi, aTOM, 3JEKTPOH, NMPOTOH, HEWTPOH, WOH, HYKIHUI, H30TOIIHI,
PaMOaKTHBHOCTh, MOJIEKYJa, SJEKTPUYCCKUN 3apsJl, MPOBOJHUKH, IOJYIPOBOTHUKH,
JTUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCTb, KPHUCTANIMYECKAs pEIIETKa, CIUIaBbl, (QU3nYecKue
BEJIMYMHBI, CJMHHIIBI HM3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3JIBI,
Connue.

buonorus:  ¢gotocuHTe3, AbIXxaHWEe, OWocdepa, OKOCUCTEMA, MHHEpaIbHBIC
yI0OPEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHbIE TOPOIbI, IOJC3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O 00I1IeT0 00pa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOyYEeHHS XHMHHM B E€IUHCTBE Y4YEOHOM W BOCHUTATEILHOMU
JNEATENBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUMCKUMU COLIMOKYIBTYPHBIMU U
JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMA B OOIECTBE NpaBUJIaMU U
HOpPMaMU TOBEJCHUS U CIOCOOCTBYIOT IpOIECCaM CAaMOTIO3HAHUS, CaMOPA3BUTHUS U
COLIMATIM3AIIMH 00YyUYarOIINXCS.

JInyHOCTHBIE pe3yJIbTaThl OTpa)xkaroT TOTOBHOCTD oOyyaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMM WU pacCIIMPEHUE
OMbITa AEATEIILHOCTH HAa €€ OCHOBE, B TOM YHUCJIC B YAaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY H
HAy4YHOMY HacJ€IWI0, T[OHUMAaHUA 3HAYCHHUS XMMHUYECKOM HAyKu B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh [TOCTOBEpHON HH(MOpManuen o
NEPEAOBBIX JIOCTUKEHUAX M OTKPBITHSX MHUPOBOM W OTEYECTBEHHOM XHUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COUMAJIbHBIX HOPMaxX U MPaBWJIAX MEXIMYHOCTHBIX OTHOIIEHUMN
B KOJUJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIe0BATEIbCKOM, TBOPUECKON U APYTUX BUIAX IEATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JCSTENBHOCTH  TPU  BBHIIOJHEHUU  YUYEOHBIX,
NO3HABATENbHBIX 3a7a4, BBINOJIHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIH B IpOIlecce
9TOW y4eOHON IEesTENHbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE TOBEJIECHUE U TMOCTYIKH
CBOMX TOBapUUIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYNKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE W XUMHYECKOW pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTAaBIISIIOIIUNE OCHOBY
JUTSE TIOHUMaHMsI CYITHOCTH HAy4YHOW KAapTUHBI MUpA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS MMPUPOJIBI, B3AUMOCBS3X YEJIOBEKA C IPUPOAHOM CPEOH, O
POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABAaTEIbHbIE MOTHUBBI, HANpPABJICHHbIE HA IMOJYYEHHWE HOBBIX 3HAHUI MO
XUMHUH, HEOoOXomuMmble I OOBSICHEHHS HAOJIOMaeMbIX TMPOLECCOB W  SIBJICHUA,
MO3HABATEIbHON, MH(OOPMALIMOHHON M YUTATEIBCKOW KYJIbTYphl, B TOM YUCJIE HABBIKOB
CaMOCTOSITEIbHOM paboOThl ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHON JIUTEPATYpOH,
JOCTYMHBIMA TEXHUUYECKUMHU CPEJICTBAMU MHPOPMAITMOHHBIX TEXHOJIOTUH;



UHTEpPEC K OOY4YEeHHI0O M TIO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM U UCCIEOBATEIbCKON IESITEILHOCTH, K
OCO3HAHHOMY BbIOOPY HaIlpaBIECHHOCTH U YPOBHA 00yUYEHUs B JajdbHEHIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHME LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pOBBIO,
YCTAaHOBKH Ha 3/I0pPOBBIN 00pa3 )KU3HU, OCO3HAHUE MOCIIEICTBUN U HENPUATHE BPEIHBIX
NpUBBIYEK (YymOTpeOJEeHUs] aJKOroyis, HAPKOTUKOB, KypeHHus), HEoOXOIUMOCTH
coOJI0/IeHUsT TTpaBuil 0€30MaCHOCTU NpPU OOpAIEHUU C XMMHUYECKMMHU BEUIECTBAMHU B
OBITY U peabHOM KU3HH;

5) Tpy10BOro BOCIUTAHUS:

UHTEpEC K MPaKTUYECKOMY HU3YUYEHHIO MpOoQeccuil W TpyJa pazIuyHOro poja,
yBaXEHHE K TPYAy M pe3yibTaTaMm TPYJIOBOH NE€ATETbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHMs TIPEMETHBIX 3HAHWUW MO XUMHUHU, OCO3HAHHBIM BHIOOp WHAMBUIYaTbHOMN
TPACKTOPUU TMPOJIOJDKEHUS O00pa3oBaHUsi C YYETOM JUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEHIHOU
npodeccuOHaIbHOM JEATENBbHOCTH M Pa3BUTHUS HEOOXOJAMMBIX YMEHHUW, TOTOBHOCTB
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) 7K0JI0rHYeCKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH I11eJIecO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAaHUE IIEHHOCTH 3J0POBOr0 M 0O€30MacHOI0
oOpa3za JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY H
NICUXMYECKOMY 3/JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUs MpaBui 0€30MacHOTO
MOBEICHUsI TIPU paboTe C BEIIECTBAMHM, a TAKXKE B CUTYAIMSIX, YTPOKAIOIIUX 310POBBIO
1 KM3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, TOJIyYaeMble MPH HM3YYCHUH XUMHH, IS
pelIeHns] 3aJay, CBA3aHHBIX C OKPYXKAIOWIEH IMPUPOIHON CPENOH, IJI IMOBBIICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS IJI00aJIbHOTO XapaKTepa IKOJIOTHIECKUX
npoOsieM H IMyTed UX peHieHUs TOCPEJICTBOM METOJ0B XHMMHH, 3KOJOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOACTBOBATHCS UM B MO3HABATEIIbHOW, KOMMYHUKATUBHOW U
COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTAaTOB  BBIACIAIOT 3HAUYMMBIE  JJIA
dbopMupoBaHUS MHUPOBO33PEHHs OOIIEHAYYHBIC TOHATHS (3aKOH, TEOpHS, MPUHIIHUII,
runoresa, pakr, CuCTeMa, MPOLECC, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYUYHbBIX Y4YEOHBIX MpPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHUW M3 3THUX
npeaMeToB (pOpMHUPOBaTh MPEACTABICHHE O LETOCTHOM HAy4YHOW KapTUHE MuUpa, U
YHUBEpCaJIbHbIE  yueOHble  JeWcTBUS  (MO3HABaTElIbHbIE,  KOMMYHHKATHUBHBIE,
pEeryJIATUBHBIE),  KOTOpble  oOecreyuBarOT  (QPOPMHpPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU NesITEIbHOCTH.



Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

Ba3oBble Jjoruveckue aeicTBus:

YMEHUS UCIIOH30BATh MPUEMBI JJOTHYECKOTO MBIIUICHHSI TP OCBOCHHWH 3HAHUM:
pPacKphIBaTh CMBICT XUMHYECKUX TIOHATHH (BBIACISITh WX XapaKTepHBIC MPU3HAKH,
yYCTaHABJIMBATh B3aWMOCBS3b C JPYTUMU TOHATHSAMH), HCIOJIL30BATh TMOHATHS IS
OOBSICHEHHS OTIEIbHBIX (PAKTOB WM SIBJICHWW, BHIOMPATh OCHOBAHHWS W KPUTCPHUH IS
KIacCU(HUKAIMU XUMHYECKUX BEIICCTB W XUMHUYECKUX pEaKIMii, YCTaHaBIWUBATh
MIPUYUHHO-CJICICTBCHHBIC CBSI3M MEXKIYy OOBEKTaMH W3yYCHHs, CTPOHUTH JIOTHYCCKUE
paccyxjeHus (MHIyKTUBHBIC, IEAyKTHUBHBIC, IO aHAJOTHH), JeJaTh BBIBOJALI U
3aKJTFOYCHUS;

YyMEHUE TIPUMCHATh B TMPOIECCE TO3HAHUS TOHATHS (MPEAMETHBIC U
METanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HWCIIOJIB3yeMble B XUMUHU,
peoOpa3oBBIBaTh IIUPOKO MPUMEHSIEMbIE B XHMHUU MOJICIbHBIC TPEACTABICHHUS —
XUMHUYECKUH 3HAK (CMMBOJ DJIEMEHTA), XUMHUYecKas ¢opMyla U ypaBHCHHE
XUMHUYECKOW PEaKIMM — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3a71a4, C YYETOM ITUX
MOJICIIbHBIX TIPEJICTABJICHUIN BBISBIIATh U XapaKTEPH30BaTh CYIICCTBEHHBIC MPH3HAKH
U3y4aeMbIX OOBCKTOB — XHMHUYCCKHX BEIICCTB M XUMHUYECCKUX PCAKIUW, BBISBISITH
o0Iue 3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBCHHBIC CBS3W W TNPOTHBOPEYHUS B
M3ydaeMbIX TIPOIeccax U SBICHUSIX.

Ba3oBrble uccienoBatrejabcKue AeiiCTBUA.

YMEHHE WCIIOJIb30BaTh IIOCTABIIEHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMSA, & TaKXKe B KadyeCTBE OCHOBBI ISl (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHU;

NpUOOpETeHHE OIbITa TI0 IUIAHUPOBAHWIO, OpraHu3allid W TPOBEICHHUIO
YUEHUYECKHX  OKCIIEPUMEHTOB, yMEHHE HaOJII0AaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yJibrar, (OpMyJIHpOBaTh 000OIIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM NPOBEAEHHOTO OIBITA, UCCICOBAHUS, COCTABIATH OTYET O
poJieJIaHHON padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpPATh, AaHAIM3UPOBATH MW HWHTEPIPETHPOBATH HHPOPMAIIUIO
pa3sTUYHBIX BUAOB M (GOPM TMPEACTABICHUS, TMOIYYAaEMYyI0 W3 Pa3HBIX HMCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHYECKOTO COJEP’KaHUS, CIPaBOYHBIE MOCOOMUS,
pecypcbl MIHTEpHETa), KPUTHYECKH OIICHWUBATH MPOTHBOPEYMBYIO M HEJOCTOBEPHYIO
uH(MOpPMAITHIO;

yMEHUE TPUMEHATHh DPAa3JIMYHbIE METOJbl W 3alpoChl NMPU TOWUCKE U O0TOOpe
nH(OPMAITNN U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BHITTOJIHEHUS YIEOHBIX
¥ TIO3HABATEIbHBIX 3a/ad OMPECIEHHOTO THIA, MPUOOPETEHUE OmbITa B 00JACTH
WCIIOJIB30BaHUSl  MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH,  OBJIAJICHUE
KyJIbTYpOW  aKTUBHOTO  WCIOJB30BAHMSI  PA3JIMYHBIX  TOUCKOBBIX  CHUCTEM,



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJBHYIO (OPMY MpeACTaBICHHUS HH(OpPMALUU H
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/a4d HECJOKHBIMU CXEMaMH, JUarpaMMaMu, APYTrUMU
dbopmamu rpadUKu U UX KOMOUHALIUSIMU;

YMEHUE HUCIOJb30BaTh W  AHAIM3UPOBATH B  Ipoliecce  y4yeOHOW WU
HCCIIEIOBATEILCKON JIEATEIbHOCTH HWH(OPMAIMI0O O BIMSHUKA TPOMBIIIJIEHHOCTH,
CEJIbCKOT0 XO035ICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAIOIIEH NPUPOIHON Cpeibl.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUS 3aJlaBaTh BOMPOCH! (B X0j€ Auayiora M (WJIM) JTUCKYCCHUHU) TIO CYIIECTBY
o0cyx1aeMoi TeMbl, POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBITIOJIHEHUS
MPEUIOKEHHOU 3a/1a4u;

yMEHUSI TIPEACTABISATh MOJYYEHHBIC PE3YIbTaThl M03HABATEIbHON JCSTEILHOCTH B
YCTHBIX M TIHCBMEHHBIX TEKCTaX; JejaTh MPE3EHTAlUI0 PEe3yJbTaTOB BBHIMOJIHEHUS
XUMUYECKOT0 HJKCIepUMEHTa (JIabopaTOPHOTO OIbITa, JabOpaTOpHOW pPabOTHl IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

yMEHUS y4eOHOro COTPYJIHHUYECTBA CO CBEPCTHHUKAMHM B  COBMECTHOMU
MO3HABATEIBLHON M HCCIIEIOBATENbCKON JESATENBHOCTH TMPH PEIIEHUU BO3HUKAIOLIUX
npo0OsieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBaHUS MO3ULUN (00CYyXIIeHus,
oOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPJUHAIMS COBMECTHBIX JEHCTBUH,
OTIpeJIeICHHe KPUTEPUEB IO OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

Pery/isiTUBHBIC YHHBepcaJIbHbIe YUueOHbIe eiicTBUS:

YMEHUE CAMOCTOSITEJIBHO OMNpEAENsITh LEeNu JeSITeNbHOCTH, IUIaHUPOBATH,
OCYUIIECTBIISIT, KOHTPOJUPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambosiee A(h(PEeKTUBHBIE CIOCOOBI pEIICHHS YYEOHBIX WU
MO3HABATEIBHBIX  3a7a4, CaMOCTOATENBHO COCTAaBISATh WM  KOPPEKTHPOBATH
MPEUIOKEHHBIA aJITOPUTM JICMCTBUU IPU BBIMNOJHEHUN 33JaHUM C YYETOM IMOJYUYCHUSA
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIEHUBATH
COOTBETCTBHE IMOJYYEHHOTO pE3ysibTaTa 3asBICHHOW 1I€JTH, YMEHHE HCIIOIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJJaHUH.

HPEIMETHBIE PE3YJIBTATDBI

B coctaBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJMEPIKAHMS,
YCTaHOBIIEHHOTO JTaHHOU (henepanbHON paboueil MporpamMmoil, BBIIEISIOT: OCBOCHHBIE
OoOy4YaroNIMMICS Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH, crierupuIecKue s
npeaMeTHON 00nacTu «XUMus», BUABL AESTEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaI, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTYyalusX.

K koHiy oOyuenus B 8 kJlacce mpeIMETHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUYAIOIIUXCS YMEHUM:

e pACKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHATHM: aroM, MOJEKya,

XUMUYECKUN 3JIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh



(omHOpOIHASsT W HEOJHOPOJIHAs), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHas u
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0Jii XMMUYECKOrO0 SJIEMEHTA B COCIWHEHHUH, MOJSIPHBIN OO0BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKash peakius, KiacCu(UKaius peakluuil: peaxkiuu
COCIMHEHUS, PEaKIUu Pa3JI0KEHUsS, PEaklUh 3aMEILCHHs, PEeaKluu OOMEHa,
9K30- U SHJIOTEPMHUUYECKHE PEAKIUH, TEIUIOBOM 3(PPeKT peakuuu, siApo aToma,
AJNIEKTPOHHBIN CIIOM aToMa, aroMHas opOUTab, pajJuyCc aToMa, XUMHUYECKas
CBSI3b, MOJIAPHAsT W HEMOJSpHAs KOBAJEHTHAs CBA3b, HWOHHAs CBs3b, HOH,
KaTHUOH, AaHWOH, pacTBOp, MaccoBas JOJs  BemiecTBa  (MPOLICHTHAsS
KOHIEHTpALIMsI) B paCTBOPE;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUN U MPUMEHSThH
ATU MOHSTHUSA MPU OMUCAHUU BEIIECTB U UX MIPEBPAILICHUN;

UCITIOJIH30BaTh XUMUUYECKYI0 CUMBOJIMKY JIJIi COCTABJICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XMUMUYECKUX PEAKLUN;

OTIPENICNIATh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCJAMHEHUSX,
CTETNEHb OKHCJICHUS AJIEMEHTOB B OMHAPHBIX COCAWMHEHUSX, MPUHAIJICKHOCTh
BEIIECTB K OMpEIeNEHHOMY KJacCy COeAuHEeHM 1o QopMmynaMm, BHUT
XUMUYECKOU CBSI3M (KOBAJEHTHAsI U MOHHAS) B HEOPIraHUYECKUX COEIUHEHUSIX;
packpeiBath  cmbicn  [lepuonnueckoro 3axkoHa JI. WM. Menaeneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKOM 3aBUCUMOCTH  CBOICTB
XUMUYECKUX OJJIEMEHTOB OT HX nosiokeHus B Ilepmoamueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaapo;

OMKCHIBATh M XapaKTepHu30BaTh TaOIMuHy0 hopmy Ilepromnyeckoit cucteMbl
XUMUYECKUX OJJIEMEHTOB: pa3IiMyaTh IOHATUS «rjaBHas mnoAarpymnma (A-
rpymma)» u «nobouynas moarpymnma (b-rpyrmma)», Manasie U O0OJIBITHE TTEPUOIBI,
COOTHOCHTH 0003Ha4YeHHs, KOTOphle uMMerTcs B Tabmune «llepmomnueckas
cucrema xumuueckux snemeHTtoB J[. WM. Mengeneesa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
sqpa, o0IIee YUCIIO PICKTPOHOB U PACTIPEIEICHHIE HX 0 SJIEKTPOHHBIM CIIOSM);
KJIacCU(UIIUPOBATh XUMHUYECKHE DIIEMEHTHI, HEOpPraHMYEeCKHEe BEIIECTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY yYaCTBYIOUIMX B PEAKIIMU BEIIECTB,
1o TeroBoMy 3P deKTy);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMUYECKHUE CBOMICTBAa BELIECTB
Pa3IUYHBIX KJACCOB, MOJTBEPKJasi OMUCAHHWE MPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOI'O
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIECHUI B Pa3IUYHBIX
YCIOBHSIX;

BBIYUCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIIO XUMHUYECKOTO 3JIeMEeHTa 1o (opMyJie COeTUHEHHsI, MACCOBYIO
JIOJII0 BELIECTBA B pacTBOPE, IIPOBOAUTH PACUYEThI IO YPABHEHUIO XUMUYECKOU
peaxImmy;

NPUMEHSATh OCHOBHBIE ONEpPAllMU MBICIUTENBHON NEATEIHbHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHne, CHUCTEeMaTH3allfio, KIACCUPUKAIHUIO,
BBISIBJICHUE TPUYMHHO--CJICJICTBCHHBIX CBS3€H — IS HW3Y4YCHUS CBOWCTB
BEIIECTB U XUMUYCCKUX PEAKIIUN, €CTECTBCHHO-HAYYHBIE METOJbI MTO3HAHUS —
HaOIIOZIeHNe, W3MEpEeHHe, MOJCITUPOBAHUE, OKCIEPUMEHT (peanbHBId |
MBICJICHHBIHN );

CJIEJIOBATh IMpaBWJIaM IOJIb30BAHUS XUMHYECKOH TOCYJ0H M J1abopaTOpPHBIM
o0opynoBaHWEM, a TaKXkKe TpaBuUiIaM OOpamleHuss C BEIIeCTBAMH B
COOTBETCTBHH C WHCTPYKIIUSMH IO BBITTOJIHCHHIO J1a0OPATOPHBIX XUMHUYECKHUX
OTIBITOB TIO TOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOaA U
KHCJIOPOJa), TMPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHOW MaccOBOHM HOJei
pPacTBOPEHHOTO  BEIIECTBAa, IUIAHUPOBATb M IPOBOJUTH  XUMUYECKUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBIO
UHIUKATOPOB (TakMyc, peHondTanent, METUIIOPAHX U IPYTHE).

K koHiy oOyueHuss B 9 kjiacce IpeIMETHbIE PE3ylbTaThl Ha 0Aa30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IMOHATHI: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO,
BaJIECHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIECHUS, XUMUYECKas
peakius, XUMUYECcKas CBA3b, TEIUIOBOM 3G (EKT peakiuu, MOJb, MOJISPHBINA
00BEM, pacTBOp, DIIEKTPOJMTHI, HEIIEKTPOJIUTHI,  DICKTPOIUTHUECKAS
JUCCOIMAIIMSI, PpEaKIMH HMOHHOTO OOMeHa, KaTajiu3aTop, XHMHYECKOe
paBHOBecHe, O0OpaTUMble U HEOOpaTUMbIE PEAKIHUH, OKHUCIUTEIHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIIHUTEIb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTAaHOBIIGHHE,  QJIOTPONusi,  aM(pOTEpHOCTh,  XUMHUYECKas  CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJTTMYECKAS ), KpUCTAIIIMYECKAsT PEUIETKA, KOPPO3US
METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOM PEAKUUU, NPEAECIBbHO IOIyCTUMAs
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUN U MPUMEHSTH
3TU MOHATUS NPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUN;

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUSI (POPMYJT BEILIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;



ONpENENATh BaJICHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTaBa,  IPUHAJICKHOCTh  BEIIECTB K
OTPEeIeIEHHOMY KJIacCy COEIUWHEHMM 1o ¢GopmysiaMm, BUJ XUMUUYECKOW CBSI3U
(KOBaJICHTHasl, HMOHHAs, METANIMYECKas) B HEOPraHUYECKHUX COEIUHEHHUSX,
3apsA]l MOHA MO XUMHYECKOU (opMylie, XapakTep CpeAbl B BOJHBIX pacTBOPAX
HEOPraHWYECKUX COCIUHECHUN, TUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMbica Ilepuogmueckoro 3akona JI. M. Mengeneesa wu
J€EMOHCTPUPOBATH €r0 MOHUMAHKE: ONMKUCHIBATh U XapaKTepU30BaTh TAOJIUYHYIO
dbopmy Ilepronuueckoit cUCTEMbl XUMHUYECKUX DJIEMEHTOB: Pa3IudaTh MOHITHS
«rnaBHas moarpynmna (A-rpynma)» u «mnoOounas mnoarpynna (b-rpymma)y,
Majble U OOJIbIINE MEePUOJIbl, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCS B
NEePUOJUYECKON TabIuIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsll sijpa, oOlee YHUCIIO IJIEKTPOHOB U
pacripefieyieHue HUX IO  JJEKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIUE
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B
nmpeaeiax MajblX TEPHOJIOB W TJABHBIX TMOJATPYMI C YYETOM CTPOCHHS HX
aTOMOB;

KJacCU(UIUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOpraHMYeCKHe BEIIECTBa,
XUMUYECKHUE peaklnu (110 YHCIIY U COCTaBY yYaCTBYIOUIMX B PEAKIIMH BELIECTB,
0 TErIoBOMY 3P (hEeKTy, M0 HU3MEHEHUIO CTENeHeHW OKUCICHHUS XUMHYECKHX
3JIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBaTH) oOOImKME U crnenu@uueckue XUMUYECKUe
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAsI OMUCAHUE MPUMEPAMU
MOJIEKYJISIDHBIX W HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX XHUMHYECKUX
peaxkiuu;

COCTaBJISITh YPABHEHHUS 3JIEKTPOJIUTUYECKON NHCCOLMAIMU KHUCIIOT, IIEJI0YeN U
CoJiei, TOJHBIE W COKpali€¢HHbIE YpPAaBHEHUS pEaKIMid HOHHOTO OOMeHa,
YPaBHEHUS PEaKIMil, MOATBEPKIAIOIMINX CYIIECTBOBAHUE T€HETUYECKOU CBS3U
MEXKy BEUIECTBAMU PA3IUYHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTb  OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIMil
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIui;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUA,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IMUYHBIX YCIOBUSX;
BBIYHCIISITh OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEeHTa 1o (HopMyJie COeTUHEHHSI, MACCOBYIO
JIOJII0 BELIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakiuu;



coOMroaTh MpaBujia MOJB30BaHHUS XMUMHUYECKON MOCyIoid M 1a00paTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBuia oOpalleHus C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIHMSIMH TIO BBINOJHEHHIO JTa0OPAaTOPHBIX XMMHUYECKUX OIBITOB IO
MOJIYYEHHIO U COOMpAHUIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YIJIEKHCIIOIO
rasa);

NPOBOJIUTh PEAKIUH, TOATBEPKAAIOIMINE KAYeCTBEHHBIM COCTaB Pa3TUYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOpUA-, OpOMHIA-, HOAMI-,
kapOoHat-, Qocdar-, cunmMkar-, Ccyiabpar-, THUAPOKCUI-UOHBI, KATUOHBI
aMMOHHS ¥ WOHBI HW3YYEeHHBIX METaJUIOB, MPHUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPTaHMUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIC ONEpPAIllMU MBICIUTEILHOW NEATEIBHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, O00O0OIIEeHWEe, CHUCTEMAaTH3alMIo, BBISBICHHWE NPUYUHHO-
CIICJICTBEHHBIX CBSI3eH — JUIsl W3yYEHHUS CBOWCTB BEIIECTB M XHMHYECKUX
peaKIuii, eCTeCTBEHHO-HAyYHbIE METOJBI TIO3HAHWA — HaOIIOJCHHE,
U3MEpEeHHE, MOJICTUPOBAHIE, SKCIIEPUMEHT (peabHbI M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmbl Bcero Konrpoakmpie TpakTuyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TOHATHS
XuMus — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 5 bu6morteka [IOK
MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
geJaoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Hroro no pazaeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumnueckux 3jaemMenToB /I. . MengeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

3.1

[Iepuoanueckuii 3aK0H U

7

bu6moreka [JOK




IIepunonnueckas cucrema
XUMUYECKUX 3jieMeHToB J[. 1.
Memnpene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

bu6mmoreka [{OK

3.2 OxucamrensHo- 8 https://m.eds00.ru/7f41837¢

BOCCTAHOBUTCIIBHBIC peaKHI/II/I

bubmmoreka [{OK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68
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TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kourtpoabubie | Ilpakruueckune | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasnea 1. BemecTBo M XUuMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yriyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapakTepruCTHKa XUMHYECKHUX 4 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL. 5-€p https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as xapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHCHHUS
Hroro no pazneny 25




Pa3gena 3. Mera/ibl 1 UX cCOeIMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA 1 MATCPHAIIBL B AKHHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHMHE 8 «A» KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara
Tema ypoka Koutpoasubie | IIpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH s
padoTsI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuun. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TO3HAHUSA B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboThI B TaOOPATOPUH U TIPUEMBI 1 1 bubmuorexa [JOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Uuctele BemecTBa 1 cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [JOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBLH MOTICKyIIH https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnoxHbIE BelllecTBa 1 bubmmorexa [TOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmmorexa [IOK
YIp Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB. 1 bubnmnoreka [JOK

Xumnueckas popmyna. BaneHTHOCT

https://m.edsoo.ru/ff0d2eae




aTOMOB XUMHYCCKHX 3JICMCHTOB

11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHAYECKOr0 bubmmoreka [{OK
3JIEMEHTa B COCIMHECHUH https://m.edsoo.ru/ff0d350c
13 KomuaectBo BemecTBa. Mob. bubmmoreka [{OK
MonsipHasg macca https://m.edsoo0.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBJICHUSL. bubmmoreka [{OK
XuMU4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yClIOBHsI POTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Bruranciienus kommaecTBa, MacChl
17 BEIICCTBA T10 YPAaBHCHUSIM XUMHUYSCKUX bubmorera [JOK
B . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanys XuMHUUeCKUX peakiuii
18 (coennHeHwUs, pa3IOKEHUS bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuKIoneauct. O000IeHnEe 1 bubmotera [JOK
H AT Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3allns 3HaAHUI
20 KonTponbHas pabota Nel mo teme bu6mmoreka [JOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras
21 Bo3myxa. Kucinopoa — 3iaeMeHT u bubmotera [JOK
Hyxa. oA https://m.edsoo.ru/ff0d448e
npocrtoe BemecTBo. O30H
22 dOu3nyecKkrue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK




KHUCJIOpOJia (peaKIuu OKUCICHUS,
ropenue). [Torsitue 06 okcumax

https://m.edsoo.ru/ff0d4614

Cnoco0b! mosTyueHus: KUCI0poAa B

bu6mmoreka [{OK

2 .
3 1ab0pPaTOPHUH U TPOMBIIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3¢ ekt xumMuueckomn
24 peaKkIiu, TIOHSTHE O bu6mmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TommmBo (HedThb, Yroab U METAH).
25 3ar ${3HeI-EI/Ie(1];OS o a, CIIOCOOBI iro bubmorera [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIEHUS
[Ipaktruueckast pabora Ne 3 o Teme
26 «ITonyduenne u cobupanue KuciIopoaa bubmorera [JOK
y N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTne 0 KUCIOTAaX U COJIAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHus BOAOpoa B bubnnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 1o Teme
31 «I?Ion YCHHUE 1/112061/1 aHHe BoJopoja bubmorexa HOK
y . p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOWCTBY
39 MossipHblii 00bEM Ta30B. 3aKOH bubnuorexa [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e




Brrunciienus o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WK 00BEMY
Brrancienus 00EMOB ra3oB 110
34 ABHCHMIO PEaKI[UH Ha OCHOBE 3aKOHA bubmorera [JOK
P .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHUH T'a30B
35 dusnvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 06 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bogma xak pactBoputens. HacklmenHbIe
37 u HiHaCI)IpeHHI)IE aCTBOPBI MH;CCOBaSI bubmorera [JOK
m P PPl https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTruueckast pabora Ne 5 o Teme
38 «ITpuroroBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 0eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontposbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: coctaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnuorexa [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca




44 Kucnotsl: cocras, knaccudukanus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XumMu4eCKUe CBOKMCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) 10T q)eHm XI/IMI/I‘IZSKI/IC bubmmorexa [TOK
. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COCITMHEHUI
48 I'eneTnueckas cBs3b MEXKy KiIacCaMu bu6moreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 OO0o001IeHEe U cUCTEMAaTH3als 3HAHUHI
B H https://m.edsoo.ru/00ad9ch2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorera [JOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MONBITKH KIacCUBUKAITIT
51 XAMUYECKHX 3JIeMeHTOB. IloHsTHE O bubmorexa LOK
’ https://m.edso0.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmorexa LIOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
53 Ilepronarl, TPYIIILI, TOATPYITIIEI bubmorexa LOK
PHOJIBL, TPYTIBL, TOATPY https://m.edso0.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka [JOK

saep. M3oTomnsl

https://m.edsoo.ru/00ada342




CrpoeHue deKTPOHHBIX 000I04eK

. bubnmoreka [JOK
55 aToMOB 1eMeHTOoB [lepuonnyeckoi
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 1O €T0 MOJO0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproauyeckoro 3akoHa st
pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 N
MenneneeB — y4€HbIN, NTEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPHULIATENBHOCTh ATOMOB bubmuorexa [JOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 141
OFHAA XHMITICCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4ecKast bubnnoreka [JOK
CBSI3b https://m.edso0.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuu https://m.edso00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH Bubmmorexa LIOK
https://m.edso00.ru/00adb076
65 KonrtpomnbHas padora Ne4 o teme bubnuoreka [IOK
«Ctpoenue aroma. XUMHUYECKasl CBA3b) https://m.eds00.ru/00adb486
66 PezepBHblit ypok. O0001IeHnE 1 bubnuorexa [IOK




CUCTEMAaTU3alus 3HaAHUHI

https://m.edsoo.ru/00adb33c

67 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
cucTreMaru3anus 3HaHUH https://m.edso00.ru/00ad9ch2
68 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME 68




MHOYPOYHOE IVTAHUPOBAHMHE 8 «b» KJIACC

Kouu4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara
Tema ypoka Koutpoasubie | IIpakTuyeckue uudposbie
n/n Bcero U3yUYEeHUs
padoThI padoTsI o0pa3oBaTejibHbIE
pecypchl
1 [Ipenmer xumuu. Poss XxuMuu B )KU3HU 1 bu6mmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIAX TO3HAHUSA B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 1
oOparieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorera [JOK
A . PHUMEp https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJITBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cnoxHbIE BelllecTBa 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa HOK
yIp y https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmirieckas Gopuyua. BanenTocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX 2JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENIbHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEIUMHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemniecta. MoJib. bubmmoreka [{OK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSL. bu6mmoreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n yCIIOBHsI POTEKAHUS bubnuorexa [IOK
15 .
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHUSAM XUMUYECKUX bubmmorexa [TOK
B N yp https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanys XuMHUECKHX PEaKIIHA
18 (coenuHeHHs, pa3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O6o0IeHue u bubmmorexa [TOK
1 AT, Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HaHUI
20 KonrtponbHas padora Nel mo teme bubnuoreka [IOK
«BellecTBa U XUMUYECKUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Bozyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

22
KHCIOPOJA (PCAKLIHH OKHCIICHIL, https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0ObI MOJTYYeHHUST KHCIIOPOIa B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHenue kucnopoaa
TennoBoit 3¢ ekt xumMuaeckoin
24 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TommuBo (HeTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm yjca CIIocoObI c)aro Bubnmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPALCHUS
[Ipaktrueckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupanue Kucaopoaa Bubmmorexa [IOK
y N p pOZa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O KHCIOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI mosTy4eHust BOAOpoa B bubnunoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
IIpaktuyeckas padora Ne 4 o reme
bu6nmoreka [JOK
31 «Ilomyuenue u cobnpanue Bo10po/ia,

HU3Y4YCHUC €TI0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MossipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
33 BEIIIECTBA ra3a 10 €ro N3BECTHOM bubnmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenust 00MOB Ta30B MO
34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [TOK
b .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 du3nvecKkrue U XUMHYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbileHHbie
37 M HEHACKIIIIEHHBIE pacTBOPHL. MaccoBas bubmmorexa HOK
m P PPl https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B PACTBOPE
[IpakTrueckast padora Ne 5 o Teme
38 «ITpurotoBieHue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeaeIEHHON MacCOBOM 0eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabota Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: cocTaB, KiaccuduKamus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMusI: COCTaB, KIaccuUKaius, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue u XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XumMu4eCKue CBOKMCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHre): HOMEHKIATypa,
46 CHOCOéI}: OJI q)eHm XI/IMI/I‘IZSKI/IC bubmorexa HOK
N Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso00.ru/00ad9b7c
COCITUHEHUI
48 I'eneTndeckas cBsI3b MKy KiIacCamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 OO0o00111IeHE U cUCTEMAaTH3als 3HAHUH
B H https://m.edsoo.ru/00ad9ch2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
o P https://m.edso00.ru/00ad9ela
COeIMHEHHI
[TepBbie MONBITKH KIacCUpUKAITIU
51 XAMUYECKHX 3JIeEMeHTOB. IToHsTHE O bubmmorexa LOK
’ https://m.edso00.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
ITepuoauueckuii 3aKoH U
52 Hepnoﬂnqecxas{ cHCTEMA XUMHYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepurozsl, rpynsl, NOATPYIIIBI 1

https://m.edsoo.ru/00ada52¢




Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTPOHHBIX 000I0YCK
95 aToMoB 3JieMeHTOB [lepuoanaeckoit bubmorexa LHOK
pHOA https://m.edsoo.ru/00ada6hc
cucremsl Jl. 1. MenpeneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa st
pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [IOK
57 N
MenneneeB — y4€HbIN, NTEIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIIEKTPOOTPHULIATENHLHOCTh AaTOMOB bubnuoreka [JOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 nu
OFHAA XMMITICCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4ecKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HemossipHasi XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62
CTeIIeHb OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKucauTeNnu U BOCCTAHOBUTEIIH bubmorexa OK
https://m.edsoo.ru/00adb076
65 KonrtpomnbHas padora Ne4 o teme bubnuorexa [IOK




«Ctpoenue atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O6o0IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso00.ru/00adb33c
67 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHne u 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




MHOYPOYHOE IVTAHUPOBAHHE 9 «A» KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aKoH.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHUYeCKUX deMeHToB /. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 bubmorexa [TOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xumMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «IToBTOpEHUE U yriryOneHue 3HaHUM 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

5 Knaccudukarnus XuMHIecKux 1 bu6mmoreka [JOK
peakLyii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

bu6mmoreka [JOK
7 peakuuu. [loHsITHE O TOMOT'€HHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




ITonsaTHE O XUMHUYUECKOM paBHOBCCHUU.
@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh

bubmmoreka [{OK

8
XUMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHYECKON
10 muccormanui. CHIIBHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HMonnrle ypaBHEHUS peaKInil bubmorexa HOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmorexa LOK
val https://m.edsoo.ru/00add5d8
00 PIEKTPOIUTHYECKOMN JUCCOIHAIIIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpenCTaBIEHUN 00 bubmorexa LOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKOMN JUCCOIHAIIIT
14 [Tonsarue o ruapoanse coyien Eubmorexa OK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3alus bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas pabota No 1.
16 «Pertrenue >KCIIEpUMEHTAITLHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponbHas padora Ne2 o teme
17 «IIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmmorexa [IOK
p g HHATHL https://m.edsoo.ru/00addec0
XVUMUYECKUE PEAKIIUU B PACTBOPAX)»
18 OOm1ast XxapaKTepUCTHKA TaJOT€HOB. bubnuorexa [IOK




XUMHYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/00addfe2

Xnoposogopon. CoinsiHast KMUCIIOTA,

bu6mmoreka [{OK

19 XHUMHYECKHE CBOMCTBA, MOJyUEHUE,
Y https://m.edso00.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «ITonmy4yeHre COJITHON KUCITOTHI brmmorexa [TOK
YR E07 ’ https://m.eds00.ru/00ade348
n3yueHue e€ CBONCTB»
Berurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKIIU, €CITH OJIUH U3 bubmmorexa [JOK
p ’ https://m.edso00.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast XapakTepuCcTHKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynist https://m.edsoo.ru/00ade64a
AmnoTponHbie MOU(UKALIUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHEHUI bu6mmoreka [IOK
B IIpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBopopo, cTpoeHue, pusndeckue bubnuoreka [JOK
24 .
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
25 (bM3UYeCKre U XMMUYECKUE CBOHCTBA. bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE MIPOMBIIIJICHHOTO Criocoba
26 MIOJIy4E€HHUSI CEPHON KUCIIOTHI. bubnuoreka [IOK

XUMHUYECKOE 3arps3HEHUE
OKpY’Karolllel cpesibl COEAUHEHUSAMHU
cepbl

https://m.edsoo.ru/00adec8a




Briuucienne MaccoBOM JOJU BBIXOA

bubmuoreka [JOK

27
MIPOIYKTA pEaKIINU https://m.edsoo.ru/00adec8a
OO6mast XapakTepuCTHUKA SJIEMEHTOB

08 V A-rpymrbl. A30T, paclipoCTpaHEHHE bubnuorexa [JOK
B IIpupojie, GU3NUECKHe U https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMHax, ero uznueckue u

29 XUMUYECKHUE CBOMCTBA, MOTYYEHUE U bubmorexa HOK

’ Y https://m.edso00.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[lomyueHre aMMHuaKa, U3y4eHHE ero bubmorexa [TOK
. Y > K9V https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuoreka [IOK
XUMHYECKHE CBOWCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX

32 oOpenuii. XUMHUYECKOE Bubmmorexa LIOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIeH cpeibl
COEIMHEHUSIMU a30Ta
dochop. Oxeup pochopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (b(blfan(qelKHe u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBONCTBA, MOIyYCHHE
Hcnonb3oBanue pochaToB B

34 KayecTBE MUHEPAJIbHBIX YA0OpEHUH. bubnuoreka [IOK
3arpsi3HEHUE IPUPOAHOU Cpebl https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepoa, pacnpocTpaHeHuUE B bubnmnoreka [JOK

npupone, (1)H31/II-ICCKI/IC U XUMHYCCKUC

https://m.edsoo.ru/00adfd9c




CBOMCTBA

Oxcuppl yraepoaa, ux pusudeckue u
XUMHUYECKUE CBOUCTBA.

bubmmoreka [{OK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)
N bubnuorexa [JOK
37 YroMbHA KUCAOTA 1 €€ cOMH https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
38 "[TonyuyeHne yriieKucioro rasa. bubnuoreka [IOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHBIC TOHATHS 00
39 OpPraHWYECKUX BEIECTBAX KaK O bubmorexa LOK
https://m.edso00.ru/00ae054e
COCIMHEHHSX yTJIepoaa
40 Kpemuwuii u ero coennHeHust bubmorera [JOK
https://m.edso00.ru/00ae080a
[Ipaktuueckas padora Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnuoreka [JOK
«BaxxHelme HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHHUSI»
KonTponbnas pabota Ne3 mo teme
42 «Baxueimme HeMeTauIbl U UX bubmorexa HOK
https://m.edso00.ru/00ae0e18
COEJIMHEHHUS»
OO01as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
43 Metannuueckas CBSI3b U bu6mmoreka [JOK

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOKMCTBA
METAJJIOB

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




XUMHYECKHE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUI P bubmmorexa LIOK
p N P https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIIIOB
OOu1re crocoObI MOTydYeHHs
mertauioB. Ciuiasel. Beraucienus o
45 aBHEHUSIM XUMHYECKHUX peaKIni bubmmorexa [TOK
yp peakiu, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 TToHsaTHE O KOPPO3UM METAILIOB bubmmorexa [OK
PP https://m.edso0.ru/00ae1278
bu6moreka [IOK
47
[lenourpie MeTa bl https://m.edsoo.ru/00ael14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [[lennouyHO3eMENBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiiine coe fuHEHNUS KaIbIIHS bubnmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
51 O0001IEeHNE U CUCTEMATU3ALIIS
3HAHUU
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
ITpaxtrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpLI 1 METOJLI €€ bubmorexa LOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubmuoreka [JOK
54 AmoMuHHiE https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuorexa [IOK




THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTie3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0111eHNe U cucTeMaTHU3aIus
3HAHHUH
[IpaxTnueckas paborta Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6moreka [IOK
59 .
«BaxxHenmme MeTaJlTbl U UX https://m.edso00.ru/00ae3de8
COCTMHEHHUSI»
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, eCI1 OAUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJIEPKUT pUMecH. Beranciienns https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peakuuu
61 O0001IEeHNE U CUCTEMATU3 AL
3HAHUI
KonTponbnas pabota Ne4 mo teme
62 «Baxneume MeTamibl ¥ UX
COCTUHEHHS»
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>Karolleu cpeabl https://m.edso00.ru/00ae4270
65 Ponp xumuu B periennu bubnuorexa [IOK

OKOJOTHYCCKUX HpO6HCM

https://m.edso0.ru/00ae4270




PezepBHbiit ypok. O000mmeHue u bubmmoreka [IOK
66 . 1
CHUCTEeMaTU3alus 3HAHUI https://m.edso0o.ru/00ae0d0a
67 PesepBHeIit ypok. O6o0IICHHE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHeIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVIAHUPOBAHMHE 9 «A»KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHUYeCKUX 3eMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX AJIEMECHTOB 1 Bubnmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xumMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «IToBTOpEHUE U yriTyOieHue 3HaHUMA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukarus XuMHuecKux 1 bu6mmoreka [JOK
peakuyii 1o pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 eakiu. IToHITHE O TOMOr€HHBLIX U 1 bubmmorexa [IOK
P ' https://m.edso0.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX

8 [lonsATHE O XUMHUYECKOM PAaBHOBECHM. 1 bubnuorexa [IOK




@DaKTOpHI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PCaKIur U IMOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCHUS

https://m.edsoo.ru/00adc28c

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

XHUMHYECKUE CBOMCTBA HA IPUMEPE

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTHYECKON
10 muccormanui. CHIIBHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 MoHubIe YpaBHEHUS DEAKIIHI bubmorexa HOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE IIPEICTABICHUN bubmorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOIUTHYECKOMN JUCCOIHAIIIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmorexa LOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHYECKOMN JUCCOIMAIIIT
14 [Tonsarue o ruapoanse coyien Eubmorexa OK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHne U CHCTEMAaTH3aLHS bubnmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padota No 1.
16 «Pemenue rxcnepuMeHTaAIbHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3agauy»
KonrtponbHas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOIIUALIAI Bubmiorexa TOK
p g HHATHL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
18 OO01as XxapakTeprCTHUKA TAIOTeHOB. bubnmnoreka [JOK

https://m.edsoo.ru/00addfe2




XJiopa

Xnoposogopon. CoisiHast KMUCIIOTA,

bu6mmoreka [{OK

19 XAMUYECKHE CBOMCTBA, IIOJNyUCHUE,
Y https://m.edso00.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmy4yeHue COJISTHON KUCITOTHI bubmorexa HOK
YR E07 ’ https://m.eds00.ru/00ade348
n3yueHue e€ CBONCTB»
Brrurcnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIMI, ECITH OJHH U3 bubmorexa HOK
p ’ https://m.edso00.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XapakTepuCcTHKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTponHbie MOU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B Npupoje. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBopopo, cTpoeHue, pusndeckue bubnuoreka [JOK
24 .
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bM3UYecCKre U XMMUYECKUE CBOHCTBA. bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MIOJIy4E€HHUSI CEPHON KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel cpelibl COeAMHEHUSIMH
cepbl
27 Brruncnenue maccoBoii J0IM BEIXO/a bu6nmoreka [JOK




IIPOJYKTa peakuu

https://m.edsoo.ru/00adec8a

OO6mast XapakTepucTHUKa JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHe

bubmmoreka [{OK

28
B IIpHUpoJe, pu3ndecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMHak, ero uznueckue u

29 XUMUYECKHUE CBOMCTBA, MOTYYEHUE U bubmorexa HOK

’ Y https://m.edso00.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas pabota Ne 3 o Teme
30 «[lomyueHre aMMHuaKa, U3y4eHHE ero bubmorexa [TOK
. Y > K9V https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHYECKHUE CBOWCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 oOpenuii. XUMHUYECKOE bubamorexa LOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAFOIIEH CPe/IbI
COCIMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) n

33 (1)00(%)0 pHaSI KI/ICJ‘I((l))Ta q)(bIEBHE{elKHe u bubmorexa HOK

p o https://m.edso00.ru/00adf68a
XHUMHYECKHE CBOMCTBA, IMOJTyYCHHE
Hcnons3zoBanue dpocdaToB B

34 KayecTBE MUHEPAJIbHBIX YA0OpEHUH. bubnuoreka [IOK
3arpsi3HEHUE IPUPOAHOU Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

POJL, pacipoctp bubmuoreka [JOK

35 npupoje, Gu3nyeckre 1 XuMHUECKUe

CBOWCTBA

https://m.edsoo.ru/00adfd9c




Oxcuppl yraepoaa, ux pusudeckue u
XUMHUYECKUE CBOUCTBA.

bubmmoreka [{OK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

37 VYronpHas KUcioTa U €€ Cou bubmorera [JOK

https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme

38 "[losrydyeHne yriaekucioro rasa. bubnuorexa [JOK
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHavanbHBIEC TIOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX yTJIepoaa
40 Kpemnwuii u ero coennHeHust bubmmorexa T[TOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnuoreka [JOK
«BaxHeiine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHHS
KontposbHas padota Ne3 o teme

42 «Baxkueiiire HeMeTaIbl U UX bubmotera [JOK

https://m.edsoo.ru/00ae0e18
COCAMHCHHS
OO01as xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKask KpUCTaUInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBA
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK




DIEKTPOXUMHUYECKUN PSiJ
HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ae1156

OOm1re crocoObI MOTydYeHHs
mertauioB. CraBel. Beruncienus no

45 aBHEHHUSIM XUMHUYECKHUX peaKIni bubnmorexa [TOK
yP peaKiu, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
[lenourpie MeTaL bl https://m.edsoo.ru/00ae14b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJTus https://m.edsoo.ru/00ael14b2
Illenouno3emMenbHbBIC METAJIIbI — bubmuorexa [JOK
49 N N
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxueiiine coe fuHEHNUS KaIbIIH bubnmorexa [JOK
a H https://m.edsoo.ru/00ae15e8
51 O0001IEeHNE U CUCTEMATU3ALIIS
3HAHUH
52 JKEcTkocTh BOABI M CIIOCOOBI e& bubmuoreka [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "KEcTKOoCTh BOABI U METOIBI €€ bubmorexa LOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
bu6mmoreka [JOK
54 A %
TTOMHUITHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA OKCHIA U bubnuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64




bubmuoreka [JOK

%6 AKeneso https://m.edso0o.ru/00ae1d86
57 Oxkcubl, THAPOKCUIBI U COJTH JKeTie3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne 1 cucTeMaTu3aus
3HaAHUHN
[IpaxTnueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmmoreka [{OK
59 .
«BaxnHenmme MeTauibl 1 UX https://m.edso00.ru/00ae3de8
COETMHEHUS»
Brruncienus mo ypaBHeHHSIM
XUMUYECKUX PEaKIIU, €CITH OJIUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COJIEPKUT IpUMecH. Beranciienns https://m.edso00.ru/00ae1750
MaccoBOM JIOJU BBIX0J1a IPOAYKTa
peakuuu
61 O0001IEeHNE U CUCTEMATU3ALIIS
3HAHUH
KontposbHas padota Ned o teme
62 «Baxneiiue MeTamIbl 1 UX
COCTUHEHHS»
Bemectsa u marepuaisl B bubnnoreka [JOK
63 .
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>Karolleu cpeabl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
HKOJIOTHYECKUX MPOoOIeM https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE U bubnuorexa [IOK




CUCTEMAaTHU3alus 3HaAaHNN

https://m.edsoo.ru/00ae0d0a

67 PesepBHsIit ypok. O600IICHHE 1 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edso00.ru/00adb33c
68 PesepBHsIit ypok. O600IICHHE U 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUH https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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