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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHO pabodeil MporpaMMbl
BOCITUTAHUSA U C YU4ETOM KOHIICTIIIUH MPETOJaBaHUs YICOHOTO TIPeIMeTa « X UMHUSI»
B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMHUU Oa€T TPEACTABICHHE O IEJIAX, OOIIeHd CTpaTeruu
oOy4yeHusi, BOCHUTaHUS W pPa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMerTa, YCTaHABJIUBAET o0s13aTenbHOe IPEeIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT pACHPENEICHUE €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
paszienam M TeMaM MOPOrpaMMbl IO XHMHH, ONpPENEISeT KOJIMYECTBEHHBIE H
Ka4E€CTBCHHbIEC XapaKTEPUCTUKU COJICpKaHMS, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh  M3YYEHHS] XHMHUUM C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYalomuxcsi, OINpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHMUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4deHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIHON JAESITENIbHOCTH OO0YyYaloulerocsi Mo OCBOEHUIO
y4eOHOTO COIep KAHMUS.

3HaHWEe XHMHUHM CIY)XKUT OCHOBOW [UJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyaromierocs, €ro npejacTaBICHUN O MaTEPUAIIBHOM €IUHCTBE MHPA, BAKHYIO
posb urparT (GopMHpyeMble XUMHEH NpPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
HEPrUH U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MYTAX PELICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsl  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 00IIeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOyyJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHON  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEIOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IVIsAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SABJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCSl;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHbIM 3HaHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0pa3oBaHue 00yUJaIOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHeU(pUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISIETCS  MENaroruyecku
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHUs MPOTPAMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxona K €€ mzyuyeHuro. ColepraHHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TI0 TPHHIIUITY
MOCJICIOBATELHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpenctaBieHUN 00 DICKTPOIUTHYESCKON IUCCOIMAIMK BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JIPYyromMy, BBINONHSS (GYHKUUA OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOW KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUM OPOUCXOAUT C IPHUBJICUEHHUEM
3HAHWM W3 paHee W3YUYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYyKaIOmMUuid MUp»,
«buonorus. 5—7 knacce» U «PU3nKa. 7 Kiaccy.

[Ipy wu3yyeHHH XUMHUHM T[POUCXOAUT (HOopMUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYCCKOU
JNEATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKHUX IOJIOKECHHM,
JOCTYIHBIX 00O0OIIEHUT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAayYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHH BEIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBHBIX YMEHUI U
UX TPUMEHEHWH B Y4YeOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELECTBAMH B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO PELICHHH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOITUMUCS
OMbITa Pa3HOOOPa3HOM JESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUAOB JESTEIBHOCTH;

— ¢opmupoBanue oOmeld ¢GYHKIIMOHATBPHON M €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUM OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONB3YysSd 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBOM 1E€SITEIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1[EJ1€CO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOILEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uiis W HANpaBIEHHOCTU AAJIbHEUILIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 0OpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlelt0), B 9 kitacce — 66 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tema u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE 0 MeTogax MO3HAHMS B XMMHUHM. UUCTHIE BEIIECTBA U CMECH.
Crioco0nI paszjeneHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJIsi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHUH.

KommuectBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NUecKrue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢uznyeckux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAONIOIECHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHWE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHMCaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YeHHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOINbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILISALMSA, XpoMaTorpadus, mpoBeeHue OYUCTKU MOBApEHHOU
coii, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIeNIEd MOJIEKYII
(IrapocTepKHEBBIX ).

Baxueiliiune npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopox — 31eMEHT U MPOCTOE
BemecTBo. HaxokmeHwe kucimopoja B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopenus). Oxcupapl. [Ipumenenwme kucmopoma. CrmocoOb



MOJlydYeHHUsI KUCJIOpoJa B J1abopaTOpuu M TMPOMBIIUIEHHOCTH. Kpyrosopor
Kucaopojia B mpupojie. O30H — aIoTporHas MoAu(UKALNS KHCIOPOa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnd, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MMAPHUKOBOT0 3(pekTa, pazpyuieHne 030HOBOTO CIOSI.

Bonmopon — nsnemenTt u mpocTtoe BemecTBo. Haxoxknenue Bomopona B
npupoae, GU3NYECKUEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucmotsl u conu.

Momnsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacpleHHsle M HEHACBIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHMSI.
Ponp pacTBOpoB B IpUpoZ€ U B KU3HU 4YesioBeKa. KpyroBopor Boabl B IPUPOJE.
3arps3HeHre NpUpOAHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHennit. Oxcumsl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkiatypa oxcuaoB. @Du3nMdeckne HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHWM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyyeHne ocHOBaHMIA.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUUYECKUE CBOMCTBA KUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KACIIOT.

Conu. HomeHnkiatypa coneil. @uznyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHUs KUCIOPOJa B BO3IyX€E, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHuE, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHueE), B3auMojencTBue Bojoposa ¢ okcupoM meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEpUaIoOB), HAOIIOAEHHE O00pa3lOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3AMMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCIIEIOBAaHHE O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KIACCOB,
HaOJIFOICHNE M3MEHEHUSI OKPACKH MHINKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
u3ydeHue B3auMojeicTBua okcuaa mead (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalM3aluH, IOJYyYeHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJUIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d 10 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IMepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[lepnoguueckon cucteMbl Xumuyeckux sieMmenToB 1. M. MenneneeBa. 1lepuonast
u rpynnbl. DOu3nyecKui CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPaJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHuEe OoOpa3lloB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBHUE
TUJIPOKCUAA LIMHKA C PACcTBOPAMM KHUCIOT U WIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHHE KaK OOMIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEeHHO-HAYYHbIE MOHATHUS: HAy4HbIH (akT, rurnoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

@usuka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILIECTBA, I'a3, (PU3WYECKUE BETUUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: porocunTes, npixanue, obuocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKkIus

[lepnognueckuit 3akoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kajus, KalblUusi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BelecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT THUIA KPUCTAUIMYECKOW PELIETKHU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBa BEUIECTB, OTHOCSAIIMXCA K Pa3Iu4YHbIM KjaccaM HEOPraHWnYeCKHX
COEAMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX peaklvil Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTENEHEN OKHMCIICHHUS XUMUYECKHUX 3JIEMEHTOB, 10 OOPATUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusX. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xaranuse. [lonsaTue 0 XUMU4eCKOM paBHOBeCUU. PaAKTOPBHI,
BIIMAIOLIME HA CKOPOCTh XMMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKkLuu. CocraBneHue  ypaBHEHUI



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMH C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OasiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccouuanuu. CUIbHbBIE U CIa0bIe 3JIEKTPOJIUTHI.

Peakinn moHHoro ooMeHa. Y ciaoBUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBoiCTBa KHCIOT,
OCHOBaHMM M cCcoOJied B CBET€ TNPEACTaBICHUM OO0 HBIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[OHATHE O THApOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DSIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WIEJNOYEd M COJIEH
(BO3MOXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), MPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX  MPHU3HAKA  MPOTEKaHHWA  peakuuid HOHHOTO  OOMeEHa
(oOpazoBaHue ocanaka, BBbIJACICHHE Ta3za, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
(ropeHue, peakluH pasyIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTayibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa NpPUMEpPEe  XJopa
(B3aMMOJEHCTBHE C METaUlaMU, HEMETa/llaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHUE, NpUMEHEHHE. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAax0JICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHue, (U3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMHUYECKHE CBOWCTBa (00mIMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUECKUE pEeaKIMu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cyne¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B NpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAaloel cpelbl COeIWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAICHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxuMudeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U nmpuMeHenne. Conu aMMOHus,
ux (GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydeHHe, (PU3UYeCKue U XUMHUYECKUE
cBOMcTBa (00OIIME KaKk TMPEACTaBUTENA Kjacca KHUCIOT U cHelnuuyeckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
ya00peHuil. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIe Cpebl COEAMHEHUSAMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJoEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢Gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun hochopa (V) u dhocdhopras kuciaora, GU3NIECKUE U XUMUIECKUE CBOMCTBRA,
nosyuenue. Mcnons3oBanue GpochaTtoB B KaueCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOPOCTpaHEHUE B TpHUpoAe, (PU3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢uznyeckue W XUMHUYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnobanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
b dexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojsyuyeHue u mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, NPUPOIAHBIA Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJiib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeNIKax, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemaueBoil kucnore. CHUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHeillline CTpOUTENbHbIE MaTepualbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobmeMbl 6e30macHOTO MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 0Opa3OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlUid Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
X TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (U3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOB M HX COEIMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIAECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ o0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmlamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IoJl IeUCTBUEM
KOHUECHTPUPOBAHHOW CEPHOW  KHUCJOTBhI, HW3Yy4YEHHWE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEepHOI KUCIOTHI, MPOBEIECHNE KaYECTBEHHON PeakIui Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MpPOTeKaHUs, O3HAKOMIIEHHE € (PU3NYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, paclo3HaBaHWE W U3YYEHHUE CBOMCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-noH U M3ydeHHe NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MENIIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3y4YEHHE MoZeNen
KPUCTAJUIMYECKNX PEmIETOK anMmasa, rpadura, ¢dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHue, coOMpaHue, pacrlo3HaBaHUE U M3yUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpOBEeJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no teMe « BaxxHenre HeMeTaJUIbl U KX COCITMHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmommyeckor cucreMe XUMHUYECKMX 3yeMeHToB [[. U
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamuioB. Mertamandeckas CBsI3b U
METAJIMYEeCKas:  KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HanpspKeHUH MeTaioB. OU3nyeckrue U XUMUYECKHUE CBOWCTBa MeTaiioB. O01ue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[{enouynble MeTamIbl: MONOXKEHHE B llepruonnueckoil cUCTEME XMMHUYECKUX
sanemenToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuuabl u



TUIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne WEenoYHbIX METAUIOB M HUX
COCJIMHCHUU.

[[lenoyHno3emenbpHblE METAUIbI MarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreme xumuueckux anemeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Npupoje. PU3nuecKkue 1 XuMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coelUHEHUS Kaiblus (OKCUJA, THUIPOKCHUI, COJIM).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJtoMUHUN: TTo10keHrEe B [leproandeckoil cucteMe XuMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA altoMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMHHMUSI.

Keneso: nonoxenne B [lepnoanyueckon cucreMe XuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIcHUE B mnpuponec. Duznmyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIbI U conn kenesa (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3llaMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOWMCTBAMHU, HW3YUYEHHE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPHU3HAKOB  IMPOTEKaHUs
Ka4eCTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aJIOMUHHUSA, IIMHKA, KeJe3a
(IT) u xxene3a (I11), meau (11), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiablus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEUIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BakHenine
METaJlJIbl U UX COCTMHCHUS.

XHUMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HM 4eNIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momomis npu
XUMHYECKUX OKOTax U OTPaBIICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYXKarolleld cpesnl (MpeleibHas JOoMyCcTUMas
KOHIIeHTparus BeulecTs, aaiee — [1/IK). Ponp xuMun B pelieHHN 3K0JI0THYECKUX
npobiieM.

Xumuueckuii IKcnepumenm:

n3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepualbl).

Mesricnpeomemmnbnie ceasu



Peanuzamusi MeXmpenIMeTHBIX CBSI3eH NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHHE KaK OOMIMX €CTeCTBEHHO-HAyUYHBIX
TIOHSTUH, TaK U TOHATHH, SBISIFOIINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MNaPHUKOBBIN
s PekT, TEXHOIOTUS, MaTEPHUAITHI.

®dwuszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU],
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
NOJYIPOBOJIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYUHBI, €AMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATBHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AIMN 00YYarOIINXCS.

JIMYHOCTHBIE  pEe3ydbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAaUUN W
pacUIMpPEHME OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoTHYECKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHWS 3HAYEHUsS XWMHUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAlETh JTOCTOBEPHOW HMHQOpMaluein o
NIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpamIaHCKOr0 BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IIPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHONM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOHM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MPH
BBIMIOJTHEHUHM Y4€OHBIX, TMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIM B IMIPOLIECCE DOTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBOE IIOBEJIEHWE M MOCTYIKH CBOMX TOBapuIIE C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOLINAC
OCHOBY JUIsl IOHUMAaHHS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOOUMbIE I OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CHpPaBOYHOU



JUTEPATypoOid, JOCTYHNHBIMU TEXHHUUYECKHMMH CpEIACTBAMH HHGOPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JI0OO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, IIPOEKTHOM M  MCCIEN0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBIEHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEUIIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HaHUE ILEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 370pOBBIH 00Opa3 >KM3HHM, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX NPUBBIYEK (YIOTPEOIEHNS aJIKOr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COONIIOJIEHUsI TMpaBuUi OE30MacHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaJIbHOU KU3HU;

5) TPy10BOI0 BOCIIMTAHMS:

MHTEPEC K IMPAKTUUECKOMY M3YUYEHUIO Npodeccuil U Tpyia pa3audyHoro poja,
YBOKEHHE K TPYAy M pe3yjbpTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCJIE HA
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHAMBHUIYAIbHON TPACKTOPUH MPOJIOJIKEHHUS 00pa30BaHUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEemHON npo(heCcCHOHATIBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPE/IE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HM Ha 3emile, OCHOBE €€ CyIIECTBOBAaHUs, IOHMMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opas3a KHU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOJCHUS
npaBui 0€30MMACHOIO MOBEEHUS ITPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLIUX 30POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJIy4aeMble IPU U3YYEHUU XUMMHM, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOJIHON CPENOH, JJIs ITOBBIIEHNUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOO0AIBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTUYECKOTO MBIIUICHHs], YMEHHsI PyYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMAJIbHOM IPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMeTHBIX pPE3yJbTAaTOB BBIACISIIOT 3HAYMMBbIC U
(opMHUpOBaHUS MHPOBO33PEHUs OOIIEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHLINI, TUIIOTE3a, (PaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax M IO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 ATHX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbBIC YUCOHbBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphlE oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornueckue aeiicTByA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHWN: PACKPBIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSATUSIMH), UCTOJb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCHU(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABINBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTHUECKUE PACCYXKJCHHS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOBI U 3aKJIIOUYCHUS

YyMEHHE TMPUMEHSATH B TMPOLECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBEIBATH MIHUPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHudeckas (opMysia W ypaBHEHHUE
XUMHUYECKOW peaKklui — MPU PElIeHUH Y4eOHO-TI0O3HABATEIbHBIX 33J1a4, C Y4ETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISABIATH U XapPAKTEPU30BATH CYLIECTBECHHBIC
MPU3HAKU U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CJEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMBIX MPOIIECCAX U ABJICHUSIX.

Bba3oBnle ucciienoBarejbcKue 1eHCTBUS:

YMEHHUE MCIOJIb30BATh IOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B Ka4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEIACHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €T0 Pe3ynbTar, (OpMYIUPOBATh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM MTPOBEAEHHOTO OIBITA, UCCIIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHAJIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3sTUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3lIndyHbIe METOJbl U 3alpOoChl MPU MOHMCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWMBIX JJI BBITIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHA,
OBJIQJICHUE KYJIbTYpPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpeACTaBICHUS HHGOPMAINH 1
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOWHAIUSIMU,

YyMEHUE UCIOJNIb30BaTh W aHAJU3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIEIOBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLEH NPUPOIHON
CpEIBL.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJe nauaiora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcCyXnaeMoil  TeMbl, (OPMYyJIUpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a/1a4u;

YMEHHSI ~ TPEJICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENIbHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JejlaTh Mpe3eHTAIUI0
pEe3yAbTaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI IO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00CcyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMbD», KOOpJIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHNEe KpPUTEPUEB IO OICHKE KavyecTBa
BEITIOJTHEHHOW paOOThI U PYTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENENsATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITEIbHOCTD, BEIOMpaATh Hanbosee 3p(EeKTUBHBIE CIOCOObI PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 3a]1a4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBICHHOMN €M, yMEHHE
UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeijlaraéMble B YCIOBUU 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHUIO 0053aT€IbHOTO
coJiepaHusl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHO pabouelt TPOrpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CHenu(PUIECKue I TNPeAMETHOM o0nacTh  «XUMHUS», BUIBI
JNEATEIbHOCTH 110  IIOJYYEHHWI0 HOBOTO  3HAaHWSA, €ro  HHTEPIPETALUH,
peo0pa30BaHUIO U MPUMEHECHUIO B PAa3IMYHbBIX YYCOHBIX M HOBBIX CUTYAITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3YNbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHCJICHUS, XMUMHUYECKasi PEaKius, KiIacCu(Ppukanus peakiuii: peaxiuu
COCAMHEHHUSI, pEaKUUU PA3JIOKEHUs, pEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUYECKUE PEaKIK, TeII0BOU 3PpdeKT peakuuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aromMa, aToMHas OpOUTab, PaJaNyC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJIIpHAs KOBAJCHTHAsI CBS3b,
VMOHHAs CBsI3b, HOH, KATUOH, aHMOH, PacTBOp, MAaccoBas JOJS BELIECTBA
(MpoueHTHAs: KOHLIEHTpAIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHA U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIECTB U UX MPEBPAIICHUMH;

e HCIOJB30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpPMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpeiBaThb cMmbicia Ilepuognueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSIHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATh U XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnueckon
CUCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux saementoB [ W.
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS ATOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij s/ipa, 00IIee YMCIIO IIEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XMMHYECKHE PEaKIuu (10 YUCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIUH
BEIIIECTB, MO TETUIOBOMY (D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIasl ONMCAHUE NTPUMEPAMHU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUIECKIX PEAKITHI;

NIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUA B
Pa3IMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIIBHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHHE MPUYUHHO-CIICJACTBEHHBIX CBSI3€H — JUISI M3Y4YEHHUS] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIui, eCTEeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICITUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHYECKOH  TOCyAoH W
7abopaTopHBIM 00OpyIOBaHWMEM, a TaKXe NpaBWiaM OOpalIleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHUIO W COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOpOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHIO
pAacTBOPOB C ONPEAECITEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA,
IUTAHUPOBaTh WU TMPOBOAWTh  XUMHUYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIIOT C MTOMOIIBIO HHIUKATOPOB
(;makmyc, henondTaaeH, METHIIOPAHXK U JPYTHE).

K xonIty oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHaIONIUXCSl YMEHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHMUYECKHUX TOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peakius, XuMU4YecKasl CBsA3b, TEIUIOBOU A PeKT
peakiuyd,  MOJIb, MOJSPHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUA HOHHOTO
oOMeHa, KaTaJmM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME UM  BOCCTAHOBIICHHE,
aJJIOTpOIus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBaJICHTHAsl, MOHHAs,
MeTajuIMyecKas), KpHUCTAUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATUM H
MPUMEHSThH 3TU OHATHUA MPU ONMMCAHUM BEIIECTB U UX MPEBPALLICHUMH;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJ€HHUS (HOpMyT
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLIN;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIECHNSI XMMUYECKUX DJIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaMm, BUI XUMUYECKOH
CBA3M (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3aps/l MOHA M0 XUMHUYECKON (Qopmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUH, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHCHIBaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pasznuyaTh IOHATHSA «rjJaBHasg noarpymnna (A-rpynmna)» U «1modoyHas
noarpynna (b-rpynmna)», manbie ¥ OoJblIMEe NEPUOAbl, COOTHOCUTH
0003HaueHHUs, KOTOpbIE MMEIOTCS B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapPAaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
JJIIEMEHTOB (COCTaB M 3apsia  sAapa, oOIee 4YHUCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOITHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COECIMHEHUU B
npeaenax MajblX IEPUOJOB U IJIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peaKkUuH (10 YHCIy U COCTaBY YYAcCTBYIOIIMX B pPEAKLIUU
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 MU3MEHEHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOHIME U CHeHUPUUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKAAas OIMCAHUE
IpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHWW COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHsSI peakuuid, MOATBEPKAAOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PeaKIui;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEeHTa 1o (opmyIie
COETMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOirofaTh  MpaBWiIa  TOJB30BAaHHUS ~ XMMHUYECKOM  MOCYIoMl |
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IIpaBWIa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TOJYYEHHUIO U COOUPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIWMH, TOATBEPKTAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MyTEM XJIOPHUA-, OpOMUI-,
noaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OTIEPAIlUH MBICTUTEILHON NEATeThHOCTH — aHalln3
U CHHTE3, CpaBHEHHE, O0O0O0OIeHNne, CHUCTEeMAaTH3AINI0, BBHISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€M — JJIi U3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOI0IeHUE, MU3MEpPEHHEe, MOJAEIUPOBAHUE, HKCIEPUMEHT (peasbHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u duaekTpoHHbIE (LU (pPOBbHIE)
KouTtpoJibHbie [MpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XUHMHYECKHE MIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
’ MPAaKTUYECKOU EeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BemtecTtBa 1 XMMHU4ECKHUE 15 | bubmunoreka LIOK
’ peaKIun https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pa3znen 2. BaxHeiluue npeacTaBuTe

HECOPraHuvIeCKMUX BEIIECTB

’1 Boznyx. Kucnopon. [lonsitue 6 Bubmuotexa [JOK
00 okcHax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax 2 1 but6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KIIACCHI 1 | 1 bubnunoreka LIOK
HEOPraHWYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. llepnoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTE/IbHbIE peaKkuuun




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHYECKHX djiemeHToB 1. 1. https://m.edsoo.ru/7t41837¢
MenaeneeBa. CtpoeHne aToma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEILHBIE PEAKITUN
bubnunorexa LIOK
Hroro mo pasery 15 https://m.edsofru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ii/mn P Konrpoabusie IIpakruueckue (pp )
NpPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3znen 1. BenecTBO U XUMHYeCKHUE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUHA 5 | Bubmuorexa [JOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6muoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! AUCCOLMALIMS. 2 | 1 bubnmnoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO0mas xapakTepuCTHKa XUMUYIECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [JOK
' PYHIHL- &P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas xapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS
Hroro no paszneny 25




Pa3gen 3. MeTaaabl M HX COeIMHEHUA

but6mmoreka [IOK
B i 4
3 Obmpe coficTBa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 AKHEUIIIe METaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Htoro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemntecTtBa 1 MaTepuaiinl B )KU3HH YeJIOBEKA 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabubie IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [Ipenmer xumuu. Poib XMMUH B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena v BeliecTa https://m.edsoo.ru/ff0d210c
2 [TonsTre 0 MeToAax MO3HAHUS B XUMHH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUN U IPUEMBI | bubnnorexka HOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTeie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 buommorexa HOK
A o PrMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPEHHOU COJIH )»
bubnuoreka [JOK
6 A 1
TOMBLH MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUe 3JIEMEHThI. 3HAKU | bubnuorexa [JOK
(CHMBOJITBI) XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXXHBIE BEleCTBa 1 bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buommorexa HOK

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIIICCTB.

Bbu6nuoreka [JOK
10 X .B
umrrieckas opmyna. Banerrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHocHUTENbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COEIUHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBIICHUS. bubnuorexa [JOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcJIOBUS IPOTEKAHUS bubnnorexka [HOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus: konuuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanusi XuMUIeCKUX peakiinii
18 (coenuHeHMs, pa3I0KEHUS bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIuKIoneauct. O0o0IeHEe 1 bubmorexa HOK
1 AneT. 7000 https:/m.edsoo.ru/f0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTtponsHas padora Nel mo reme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnunoreka [JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




npocToe BeuiecTBo. O30H

dusnueckue U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [OK
poia (pearit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
[TpakTrueckas padota Ne 3 o Teme
23 «ITonmydenne u coOupaHue Kucaopoaa bubmorexa HOK
yi N P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
CriocoOsI TOTy4YeHUsT KHCIIOPoa B
24 nabopaTopuu Zlqn OMBIH_IJ'IerH(i)TI/I bubmmorexa [TOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ hexT XuMuIeckoit
)5 peaKkiuu, MOHITHE O Bbubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHUH, JK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKITHIX
TommBo (HedTh, Yroiab U METaH).
26 3ar SISHGIEI/qu];OIi . a, CIIOCOOBI iro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALIICHHS
7 Bonopoa — snemeHT u npocroe bubnuorexa [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 IT
OIPITHE O KUCIOTAX M COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTydeHus BOAOpoaa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonydyenue u cobupanue BoAOpo/a,

W3yYEHHE ETO CBOWCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM ra30B. 3aKOH

bu6nmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA r'a3a MO €ro U3BECTHOM bubmorexa HOK
Hl . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
34 ABHEHUIO peaKkilMi Ha OCHOBE 3aKOHA bubmorexa HOK
ypas DeAKHIH I https://m.edsoo.ru/fR0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsiTue 00 bubmuorexa [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE
37 Y HEHACHIIIIEHHBIE pacTBOPHI. MaccoBast bubmorexa HOK
B PacTBopEL. https:/m.edsoo.ru/f0d5b40
JI0JISI BEIIIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 o Teme
18 «ITpuroroBiieHue pacTBOPOB C bubnnorexka HOK
onpeaenEéHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunsl: cocTaB, KacCu(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonyuyeHne u XMMUYECKHE CBOKCTBA

bu6nmuoreka [JOK

43
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocof(SLII) oJI )eHI/Iﬂ XI/IMI/I‘IZSKI/IC buGmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBaA
[Ipaxkruyeckas padora Ne 6. Perenue
47 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'enernueckas CBsA3b MEXKIY KiIACCaMU bubnnorexka HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHrEe U CHCTEMATH3alIKs 3HAHUIH
= t https://m.edsoo.ru/00ad9cb2
KoHnTtponbhas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUIECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHHI
[TepBbIe MOMBITKH KTacCUPUKAITIT
51 XUMHYECKHX 31eMeHTOB. [IoHsaTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX JIEMEHTOB
[lepronnueckuii 3aKOH U
bubnuoreka [JOK
52 Ilepuoauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. Y. MenaeneeBa
Bbubnmuoreka [JOK
53 IIepuonsl, rpynmel, NOATPYIIIILI

https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmuoreka [JOK

>4 sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 9JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubnuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [leprnoanyeckoro 3akoHa aJist
57 pa3BUTHUS HaykH U ipakTuku. . U. bubnnorexka [HOK
MenpeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96¢
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 HonHas Xumiieckas cassb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4YECKas bubnmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XuMudecKas bubnnorexka HOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC bubnuorexa [JOK
peaKiuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KoHnTtponbhas padota Ne4 o reme bubnuorexa [JOK




«Ctpoenue atoMa. XuMUUYECKasi CBSA3bY»

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

66 PeseprubIit ypok. O6001eHNEe 1 ) bubnnorexka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6006111€HIE U | bubnmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PezepBublit ypok. O600111eHNE 1 | bubmmoreka [IOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuoauueckuii 3aKoH.
| [Tepuoauueckas cucrema 1 bubnnorexka [HOK
XAUMUYECKUX diieMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMHUUYECKHUX AJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOTOB
3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUUYeCKOW CBA3U U THUIIBI | bubnmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme
5 «IToBTOpeHue n yriayoiaeHne 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 Bubmorexa ITOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLIMIX
[loHsiTHE 0 XMMUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @axTOpsl, BIUAIOIIKXE HA CKOPOCTh 1

XUMHYECKOU PCaAKIMHU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYECCKOTI'O paBHOBECUSA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOTUTUYECKOIN
10 nccorranmu. CHiIbHbIE U ci1a0blie bubnnorexa LIOK
g HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIUi bubnnorexa LIOK
P peaid htps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN buGnnorexa LIOK
pUIL https://m.edsoo.ru/00add5d8
00 PJIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABICHUNA 00 Bubmorexa ITOK
et . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAIIIHI
14 ITonsgTue o ruapoause cojien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3 AL bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perrenne 3KCriepuMeEHTAIBHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3ajauy
Kontponbras padota No2 o teme
17 «DIEKTPOIUTHYECKAST TUCCOIIUAIIUI bubnnorexa LIOK
p 8 HHATH. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 an/llnqeclee CB(P;ﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCIIOTA, bubnmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104

MpUMEHEHNE
[Tpaktuyeckast padora Ne 2 o Teme
20 «[ToyueHnne COIIHON KUCIOTHI bubmorexa HOK
7 .. . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMH, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO611ast XapakTepUCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOAU(DUKAIINH CEPBI.
” HaxoxzaeHnue cepbl ¥ €€ coeIMHEHUI bubmmoreka [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopoi, CTpOeHHE, bubnnoreka [JOK
(bu3nUecKre U XUMUYECKUE CBOKWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTAa,
25 (dbU3MYecCKre 1 XMMUYECKHIEe CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKHE peaklny, JexKalirue B
OCHOBE IPOMBIIIIEHHOTO criocoba
%6 MOJTyYEHUSI CEPHON KUCIIOTHI. bubnnorexka HOK
XHUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlEW Cpelibl COEAUHEHUSIMU
cepbl
7 Brrunciienne MaccoBoil 1071 BBIXOJa bubmuorexa [JOK
MPOAYKTA PEeaKIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTHKa dJIEMEHTOB bubnmoreka [JOK




VA-rpynmnsl. A30T, pacipocTpaHEHHE
B npupojie, GU3ndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero Gu3nvYecKue u

29 XUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE U bubmorexa [IOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 mo Teme
30 «IlonmydyeHne aMmMmuaka, M3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucoTa, e€ Gu3ndecKkue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAITbHBIX

32 o0peHmii. XUMHYECKOe bubmorexa HOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl
COCAMHEHHMSIMH a30Ta
®docdop. Okcun dhochopa (V) u

33 @ocg)o pHaﬂ KI/ICJ'I((I))Ta (b(bprl)m(qelxne u bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, IMOTyYEHNE
Hcnonb3oBanue pochaTo B

34 KaueCcTBE MUHEPATHHBIX YIOOPECHUH. bubnmoreka [JOK
3arpsisHEeHUE TPUPOTHOU Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
VYraepon, pacipocTpaHeHUE B

35 pu gne g)mn{){ecxie A XUMHAYECKUE bubmorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcunpl yriaepoja, ux Gu3nyeckue u bubnnoreka [JOK

XUMHUYECKUE CBOMCTBA.

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




DKosorndeckue mpoodIemsl,
CBs3aHHBIE ¢ OKcHIoM yriaeposa (IV)

37 VYronbpHasg KUCIOTa U €€ COTH bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme

18 "IlosryueHne yriekucioro rasa. bubmumoreka [IOK
KauecTBeHHas peakiusi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbIE MTOHATHS 00
39 OpraHMYeCcKUX BEIIECTBAX KaK O bubmmorexa [IOK
P https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTIepoia
40 Kpemunii u ero coefuHeHNs bubmmorexa LIOK
p https://m.edsoo.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 33124 110 TEME bubnnorexka [HOK
«BaxkHeunme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHEHUS»

Kontponbras padota Ne3 mo teme
N bu6mmoreka [IOK
42 «BaxkHeunme HeMeTauTbl U UX
https://m.edsoo.ru/00ae0e18
COCIUHEHUS»
OO6m1ast XxapakTepruCTUKa XUMHIECKHUX
3JIEMEHTOB — METAJLJIOB.

13 MeTtanauyueckasi CBSI3b U bubmuorexa [JOK
MeTaJINYECKasl KpUCTaaInyecKas https://m.edsoo.ru/00ae103e
pewmérka. @u3nveckre CBOMCTBA
METAJIJIOB
XHWUMHUYECKUE CBOMCTBA METAJLIIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael156




OOu1re cnocoObl MOTyYSHHS
meTaiuioB. CiuiaBel. BeruncieHus mo

45 aBHEHHUSIM XUMHUUYECKUX PEAKIINN buGnnorexa LIOK
yp PeaKiuu, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3NH METAIJIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lenounsie meranel https://m.edsoo.ru/00ae14b2
43 OKCHUIBI M TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [{enrouHO3eMeENbHBIE METAILITBI — bubnmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetinine coequHeHns KaJlbIUsg Bubmorexa IIOK
A H https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIS
3HAaHUU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuorexa [JOK
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTtuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI M METOJEI €8 bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHECHHS
Bbubnuoreka [JOK
54 A 7
MEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK

https://m.edsoo.ru/00ae1d86




OKCI/II[IJI, THUAPOKCUABI U COJIM KCJIC3a

bu6nmuoreka [JOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 0606HvleHHe Y CUCTEMAaTU3aIHS
3HAHUU
[Tpaktrueckas padota Ne 7. Perenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexka [HOK
«BaxHeime MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WIIH bubnnorexka [HOK
COJIEPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIU BbIXOJa IIPOAYKTa
peaxiuu
61 O606Hj€HI/I€ U CUCTEMATH3AINS
3HaHUN
Konrtponsnast pabora Ne4 o reme
62 «BaxHeime MeTaIbl U UX
COETUHEHUS»
63 BemectBa u Mmarepuarsl B bubnnorexka [HJOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHNE bubnnorexka HOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penreHnn bubnmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o01eHne 1 bubnuoreka [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O60061eHIE 1 bubnuorexa [JOK




cUCTEMAaTH3aUs 3HAHUN

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

68

PeseprubIil ypok. O600611eHIE U
cucTeMaTu3alus 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrmmmonepHoe o0miectBo «M3aarenbetBo «IIpocBemenney
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axkunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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