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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTeIbHOM IpOTrpaMMBbl OCHOBHOTO o011ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHbIX —opraHusauusx Poccuiickoi
Odenepaunm.

[Iporpamma mo xumuu naéT MpeACTaBICHUE O IENsIX, 00IIe cTpareruu
oOy4eHUsi, BOCIHMTAHUS W PA3BUTUS OOYUYAIONIUXCS CPEACTBAMU Y4EOHOTO
npelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
nperycMaTpUBaeT pacipe/ielieHne ero Mo Kjiaccam M CTPYKTYpUPOBAaHHE I10
pazzienaM M TeMaM MPOTPaMMbl MO XUMHH, OMPEACISCT KOJIMYECCTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUSI XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeNeIsieT BO3MOXXHOCTH MpeaMera JUis
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHus, a Takke TpeOoBaHUM
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiel u3ydeHHus MpeameTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JESITEIIbHOCTH OOY4YarolIerocs Mo
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JuIsi (DOPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM €IUHCTBE MHUPA, BAKHYIO
pOJIb UTParoT GOPMHUPYEMBIE XMUMHEH MPEICTABICHUSI O B3aMMOIIPEBPAIICHUIX
SHEPTrUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TII00ATbHBIX
mpo0JiIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peaju3aldd BO3MOXKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOy4JarommXCcs, HABBIKOB HMX CaMOCTOSITEIIbHOW y4eOHOW JesSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX U HUCCIEAOBATEIbCKUX YMEHUW, HEOOXOAUMBIX KakKk B
MMOBCEJIHEBHOM KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETOCTHOTO B3IJIIa HA €IWHCTBO MPUPOABI M  YEJIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (HOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIaJd B
HKOJIOTMYECKOE 00pa3oBaHUE O0yUaIOIIUXCA.

JlanHble HarpaBiieHUs] B OOy4eHUU XUMHUM O0ECTICUUBAIOTCS CHEIU(DUKOM
coJiepKaHMsl yuyeOHOTrO TIpeaMeTa, KOTOPBIM SBJSETCA  IEIaroru4ecku
aJanTHPOBAaHHBIM OTpaKEHHWEM 0a30BOM HAYKH XUMUHM Ha OINpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITHH XUMUU,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIBHBIX 3HAUUMBIX TMOHSTUN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxo/a kK e€ nzydenuto. CoepKaHue CKIIAJIBIBACTCS U3 CUCTEMBI
NOHATUM O XHUMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
xuMHudecko peakinuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHIUITY TOCJIENI0BATEIBHOTO PA3BUTHUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa kKak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIHMPUYECKU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMH OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XUMHUH CIHOCOOCTBYET (DOPMHUPOBAHHIO
MPEJCTABICHNUS] O XHMHUYECKOM COCTABISAIOIIEH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPOIbl, IECHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO
Y METOJ/IaM MO3HaHUA B Hayke. M3yueHne XUMUU NpOUCXOAUT C MPUBJICYEHUEM



3HAHWA W3 paHee M3YYCHHBIX YYEOHBIX MpeaMeToB: «OKPYKAOIMHA MHUP,
«buonorus. 5—7 knaccel» u «Pu3ukKa. 7 Kiaaccy.

[Ipy wu3ydeHWHM XUMUU TMPOUCXOAUT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMUYECKOM  HAaykKu Kak  oOOJacTd  COBPEMEHHOI'O0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KYJIBTYphl. 3ajlaya y4eOHOIro MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMMHMUYECKUX 3HAHUM — BaXKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKUX TMOJOKECHUHN, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, s3blKa HayKd, B IPHOOIICHHHM K HAayYHBIM METOJaM TO3HAHUS MPHU
W3YYCHHH BEIICCTB M XMMHUYCCKHX PEaKIHid, B (OPMUPOBAHUU U PA3BUTUU
NO3HABATEIBLHBIX YMEHUH W WX TPUMCHCHHHM B Yy4eOHO-TIO3HABATEIBHOU W
y4eOHO-UCCIEIOBATEILCKOM IESITEILHOCTH, OCBOCHHHM TpaBUi 0€30MacHOTo
oOpallieHusl ¢ BEIeCTBaMH B ITOBCEHEBHOMN KU3HHU.

[Ipy wu3ydyeHnn XWMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
BaKHOE 3HAUYCHHUE PUOOpETN TaKKe IeNH, KaK:

— (opMUpOBaHHE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HAamNpaBJICHHOCTh OOYYECHHS Ha CHCTEMAaTHYECKOE MpUOOIIeHNE
OoOy4JaromuXxcs K CaMOCTOSITENIbHOM MO3HABATENbHOM NESITebHOCTH, HAYYHBIM
METOJIaM TMO3HAHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  obecrmeyeHue  yCIIOBWH, CIIOCOOCTBYIOIIIUX ~ MPHOOPETEHUIO
OOy4YaroIMMHCS  OMbITa  Pa3HOOOPA3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOTIO3HAaHMS, KIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIUM), HMEIOIUX
YHUBEPCAJIbHOE 3HaYEHUE JJIS PA3IMYHBIX BUJIOB JCSITEIILHOCTH;

— ¢opMupoBanue o0meH (QYHKIHMOHATBLHON H €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATh U OIICHUBATH SIBICHUS
OKPYXAIOIIEro MUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, IOJYYCHHBIC NPU U3yUYEHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCETHEBHOW >KU3HU U
TPYZOBOU JEATEIbHOCTH;

— (¢dopmupoBaHne y O0OYYaIOMUXCS TyMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUST TEHHOCTH XWMHWYECKMX 3HAHWH JJI1 BBIPAOOTKH HSKOJOTUYECKU
1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJOBOW JESITEIBHOCTH B IETAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIO U
CaMOBOCIIUTAaHUI0 HA OCHOBE YCBOCHHSI OOILEUETOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Tmpoduiass U  HANPaBICHHOCTH
JanbHeHIIero o0yyeHusl.

OO6miee yucno 4YacoB, OTBEAEHHBIX JUIsl WM3YYEHUs] XMMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 dyacos: B 8 kiacce — 68 yacoB
(2 yaca B Heenmo), B 9 kiracce — 68 yacoB (2 yaca B HEALIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHME CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTOaxX MO3HAHUSA B XUMHUU. YHCTHIE BELIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIoXKHbIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBasi J0JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MousipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BeUlecTBa. Pacué€rbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
IPU3HAKK. 3aKOH COXPAHEHHUS MacChl BELIECTB. XHWMHUYECKHE YpaBHEHUS.
Knaccuduxkanus XuMudeckux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMeIIeHHS,
oOMmeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJ0M, MpaBuiaMu paboThl B TabopaTopuu
U npuéMamu oOpalieHus ¢ JabopaTOpHBIM OOOpYAOBaHHEM, H3yYECHUE U
onmucaHue (U3UYECKUX CBOWCTB O0Opa3lOB HEOPTraHUYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TassHHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJICHCAIUS BOJbI) U XMUMHUYECKUX (FOPEHHUE CBEYU,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIONEHUE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3joKeHue caxapa, B3aMMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3auMOJEHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3aesieHus: CMeceil: ¢
MOMOIIBI0  MarHuTa,  (GUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINSA,
xpoMarorpadus, MNpPOBEICHHE OYMUCTKU IIOBAPEHHOW COJM, HAOMIOJECHUE W
ONMCAaHUE PE3YyIbTAaTOB MPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHMs MacChl, CO3/TaHle MoJIeNIeld MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeilne npeacTaBUTeId HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CoctaB Bo3ayxa. KHucinopoa — 3j1€MeHT U pOCTOe
BellecTBo. HaxokaeHue kuciiopojia B mpupone, puznueckue M XUMHUECKUE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOb
MOJIyYEHHUsI KHUCIOpoJa B J1Ia0OpaTOpud U MPOMBIIUICHHOCTH. KpyroBopot
KHcyiopoaa B pupojie. O30H — aioTponHas MoAu(pUKAIUs KUCIOPOoa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHIAOTEPMHUYECKHE PEaKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHUE MAPHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupojse, (¢GU3NYECKHEe W XUMHUUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CBOWMCTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacelllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 1075 BelIeCTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHnusi. Posib pacTBOpOB B MpUPOAE W B KU3HU 4YesnoBeka. KpyroBopoT
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUKMCTKA MPUPOTHBIX
BOJ.

Knaccuduxanus sHeoprannyeckux coenuHeHuit. Oxcuanl. Knaccudukamms
OKCHJIOB: cojieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHBIC, aM(OTEpHbIC) U
HeconeoOpasyromue. Homenknarypa oxcunoB. Pusznueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [losyuyeHue OKCHI0B.

OcHoBanusi. Knaccudukaiuss OCHOBaHHWIA: MIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTtypa ocHoBaHMU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukanus kucior. Homenkinarypa kuciaor. Ouszndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomy4denue KUCIOT.

Comu. Homenknatypa coneil. @Pu3M4YecKMe M XHMHYECKHE CBOWCTBA
conent. [lonydenue comen.

['eHeTnueckas CBsI3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COACPkKAHUS KHCIOpOAa B  BO3IYXE,
MoJiyyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOA,
HAOJNIOZICHUE  B3aWMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUSI M TpeKpalleHus TopeHus (moxkapa), O3HAKOMJIEHHE C
oOpa3liaMyd OKCHJIOB M OINKHCAaHWE WX CBOWMCTB, IIOJIy4Ye€HHE, COOMpaHuUeE,
pacrio3HaBaHWE M W3y4Y€HHE CBOWCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJCHCTBHE



Bojiopoja ¢ okcuaoM meau (I1) (Bo3MOKHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOmoieHe 00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEW pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JOJEH pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBHE BOJBI C METa/NIaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEpPUAJIOB), MCCIEJIOBaHUE O0Opa3IoB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YeHUE
B3aumoeicTBus okcuaa menu (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJIaMU, PEAKLINI HeUTpanu3auu, NoJIy4eHue HEpaCTBOPUMBIX OCHOBAHMA,
BBITECHEHHE OJIHOTO METajlla JpPyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIEPUMEHTANbHBIX 3a7ay Mo TeMe «BakHeilme KiIacChl HEOPraHUYECKHUX
COECIMHEHUI).

IHepuoagnuecknint 3axkoH u Ilepuoamueckasi cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHue aTtoMoB. XHUMH4YECKAsl CBS3b.
OKHuCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMEHTOB. [loHsTHe 0
IPYIIaxX CXOOHBIX AJEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEJbHBIE METAJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdorepHbie
OKCHUJIbI U TUAPOKCHUJIBI.

Ilepuognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # IMHHONEPHUOIHAS (OPMBI
[Tepuonuueckoit cucrtembl xumuueckux osiaemeHToB J[. WM. Menneneena.
ITepuoner u rpynnbel. DUBHMYECKHM CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tombl. DIEKTPOHBI.
CtpoeHne AIeKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XMMHYECKUX DJIEMEHTOB
Ilepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuoanueckoit cucreme [I. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAUIMYECKUX CBOMCTB 110 TPYINaM U NEPUOaM.

3nauenue llepuonnueckoro 3akoHa u llepuonnueckoil  cUCTEMBI
XUMHYECKHX 3JIEMEHTOB JJUIsl pa3BUTHs Hayku U npaktuku. [[. 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckass cBsi3b. KoBaneHTHas (HoJisipHass M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb oxwucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE PEAKLINHU.
[Ipoueccrl oOkucieHus: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropenue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpeomemmnuie ceasu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATHUM, TaK W TIOHSATUM, SBJISIOIIMXCA CHUCTEMHBIMU IS OTJCIBHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSTHS: HAay4dHbIM (akT, rumnoresa,
TEOpHs, 3aKOH, aHaliW3, CHUHTE3, KiIaccuPukamusi, TEePUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusukKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHU],
U30TOIbI, PAJAMOAKTUBHOCTH, MOJIEKYJa, DJJICKTPUUECKUW 3apsifi, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSITHHME BEIIECTBa, Ta3, (pu3MuecKue BEITUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/bI, COMHIIE.

buonorusi: hpoTtocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYeCKAasl peaKIus

[Tepuonnueckuit 3axoH. [leppoanueckas cucteMa XUMHYECKUX 3JIIEMEHTOB
1. U. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHUYECKUX OHJIEMEHTOB TEPBBIX TPEX IMEPUOJOB, KaIMs, KaJbLHUI U HX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CHCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BeliecTBa: BUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTATUINYECKON PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Knaccudukanuss ©  HOMEHKIATypa  HEOPraHMYECKMX  BEIIECTB.
XUMHYECKHUE CBOMCTBA BENIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCUHEHN M, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukainus XuMHUECKMX pEaKIUid MO Pa3IUYHbIM IpU3HaAKaM (10
YUCJTy U COCTaBYy YYaCTBYIOIIHMX B PEAKIIMH BEIICCTB, IO TETUIOBOMY d(deKTy,
M0 HW3MEHCHUIO CTEIEHEH OKHUCICHUS XMMHYECKHX JJEMEHTOB, IIO
o0paTUMOCTH, IO YYacTHIO Karanu3aTopa). OJK30- MU SHIOTEPMHUYECKUE
peaKIuu, TEPMOXUMHUYECKUE YPABHEHMUS.



[lonstue o ckopoctu xumuyeckoil peakiuu. Ilonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XMUMHYECKMX peakiusax. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIMSIONIME HA CKOPOCTh XUMHYECKOM pEAKINU U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMHA C HCMNOJb30BAaHUEM METO/A
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BIEKTPOJMTUYECKON  JAUCCOLMAIWH. DNIEKTPOJIUTBL U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3IMYHBIMU BUJAMHU XUMHYECKOUW CBsi3u. Ctenens auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. VYCJIOBHS MPOTEKAHUs] PEAKIM HOHHOTO
oOMeHa, TIOJIHBIE M COKpaIlI€HHBbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCIJIOT, OCHOBaHWUW U COJICH B CBETE MPEJCTABJICHUN 00 AJIEKTPOMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuil IKcnepumenm:

03HAKOMJIEHHE C MOJESIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB MU HEMETaUIOB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOU
peakuud  OT  BO3JEWUCTBHS  PA3IMYHBIX  (PAKTOPOB,  HCCIEIOBAHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, MpOLECCa TUCCOLUMALMHU KHUCIOT,
miesoyel u coiei (BO3MOKHO UCMOJb30BAHUE BUIE0 MATEPUAIIOB), TPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpa3oBanue ocanaka, BbBIJCICHHE Tra3a, o0Opa30BaHWE BOJBI), OIbBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIHUI
(ropenue, peakuuu pasyoKeHuUs, COEAUHEHNS ), pacrno3HaBaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKIUNA HA HOHBI,
pELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTtasnibl 4 MX cOeAMHEHUS

OO6mass xapakTepucThkKa TamoreHoB. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHusa. CTpoeHue u pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMoeiicTBUE C MeETayIlaMU, HEMETa/llaMH, HiejdoYyaMu). XJIOPOBOAOPOI.
ConsiHass KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHue, mpumMeHeHue. Jlerictrue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHelmue XJIOpUIbl U UX
HaXOXJCHHUE B IIPUPOJIE.



O6mast  xapakrepuctuka 3i1eMeHTOB  VIA-rpynmbel.  OcobGeHHocTH
CTPOEHUSI aTOMOB, XapaKTepHbIe CTeNeH! okuciaeHus. CTpoeHne u pu3nyeckue
CBOMCTBA MPOCTBIX BEHIECTB — KHUCJIOPOJA M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALMY KUCIOPOJia U cepbl. XUMUYECKue cBoicTBa cepbl. CepoBoa0po,
cTpoeHue, (¢u3MUecKue U XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHUCIOTa, (QU3NYECKUE U
XUMUYECKHEe CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
crnocoba moxydeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAsI peakiusi Ha cyibdar-uoH. HaxoxneHue cepsl
U €€ COeIMHEHUN B npupoaec. XUMHUUECKOE 3arps3HEHUE OKPYKAIOILIEH Cpelbl
COEIMHEHUSIMH Cepbl (KHCIOTHBIEC JTOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O61mas xapakTepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B
npupoje, pu3nueckue U XuMuueckne cBoictra. KpyroBopor a3ora B npupoe.
AmMuak, ero pu3MYecKue U XUMUYECKHUE CBOMCTBA, TIOJyYeHHUE U MPUMEHEHHE.
Conmu amMMoHMS, UX (GU3MUECKHME U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE.
KauecTBeHHast peakiusi Ha UOHbI aMMOHUS. A30THas KHCIJIOTa, €€ MOJIy4YeHUe,
dusznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACcTaBUTENs Kiacca
KucnoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MUHEPAJBbHBIX YA00peHH. XUMHUECKOe 3arpsi3HEHHE OKpY>Karoliei
Cpeabl COEAMHEHUAMU a30Ta (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojioéMoB). Docdop, amnorponubie Mogudukanun docdopa, uznueckue u
xumudeckue cpoiictBa. Oxcun Qochopa (V) u  dochopnas xucmnora,
bu3uUecKkre U XMMUYECKHE CBOMCTBa, nosrydeHue. Mcnonp3oBanue dhocdaToB B
KayecTBE MUHEPAJIbHBIX y100pEHUI.

OO6mrast  xapaktepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOEHHMs aTOMOB, XapaKTEPHBIE CTEIIEHU OKMCIICHUS. YTJIEPO., aJUIOTPOIIHbIC
Monu(pUKalMK, PacIpOCTpaHEHUE B MpHUPOAE, (U3MYECKHE KU XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepoaa B mpupoge. OKCuabl yriepoaa,
uxX (uU3nuecKue W XMMHUYECKHE CBOWCTBA, ACHCTBHE HAa JKHUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHUYECKHe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza rimo0anpbHOrO MOTEIUICHUS KiIMMaTa, MapHUKOBBIN
spdekr. VYrompHas Kuciaota U e€ coid, UX (U3NYECKHEe M XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.



[lepBoHauanbHble TIOHATUS OO0 OpPraHUYECKUX BEIIECTBaX Kak o
COCIMHEHUAX yriiepoja (MeTaH, 3TaH, ATUJICH, alleTWICH, 3TaHOJI, TIUIEPHUH,
yKCycHasi kuciorta). llpupoaHble HMCTOYHUKH  YIIIEBOJOPOAOB  (Yroiib,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3UH), UX POJb B OBITY
U TpOMBINLIEHHOCTU. [loHATHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKUPAX,
Oenkax, yrieBojax — U UX POJU B JKM3HU yelloBeka. MarepuaabHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCIUHECHUM.

Kpemuuii, ero ¢usuueckue U XUMHUYECKHE CBOWCTBA, MOJYyYCHHE U
npumeHnenne. CoeauHeHuss KpemMHus B mpupoje. OOmue npeacTtaBieHus 00
okcuge kpemuus (IV) u kpemuueBoit kucinore. CUIIMKAThI, ©X UCIOJIb30BAaHNE B
OBITY, B IPOMBINLJICHHOCTU. BaxkHelne cTpouTeabHbIle MaTepralibl: KepaMHKa,
CTEKJIO, LIEeMEHT, O0eTOH, kene300eToH. [Ipobaembl 0€30MacHOro UCTOIb30BaAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI, POBEICHUE KaueCTBEHHBIX PEaKIIUii Ha XJIOPU/-UOHBI U HAOII0ICHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaKAOIINE (PU3NUESCKUE U XUMHYECKUE
CBOICTBA TaJlOTEHOB U HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpUAJIOB), O3HAKOMJICHHE C O0O0pa3llaMu XJIOPHUAOB (TajJOreHUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATepUasIoB), HAOIOJEeHUE Ipolecca OOyriIMBaHUs
caxapa IMOJ JCWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOThI, H3YYCHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIIOTBHI, IPOBEICHHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHHE TIpU3HAKa ¢
IPOTEKaHUsI, 03HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATepHaNIoB), 00Opa3amu
a30THBIX U (PocPOpHBIX YIOOpEeHHH, MOTydeHHEe, COONpaHne, paclio3HaBaHUE U
M3yYEHHUE CBOMCTB aMMHaKa, IMPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH
aMmMoHUST U ¢dochaT-MOH U U3YYCHUE TPU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEABIO (BO3MOXKHO
WCIIOJb30BaHUE BHUAECOMATEPUAIOB), H3YUYEHHUE MOJAENEH KPUCTAIITMYECKHUX
peméTok anmasa, rpadura, GdymuepeHa, O3HAKOMIICHHE C TIPOIECCOM
afcopOLUMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTAa3a, MOJIyueHue, coOMpaHHe, pPacCliO3HABAHWE W HU3YYEHUE CBOMCTB
VIIEKHUCIOTO Tas3a, MPOBEACHUE KAa4YeCTBEHHBIX pEaKkIui Ha KapOoHAT W
CUJIMKAT-UOHbl W HW3yYE€HHE NPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIJIEHHE C
MPOAYKIMEN CHIMKATHOW MNPOMBIIUIEHHOCTH, PELICHHE HKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BakHeinme HeMeTaTbl U UX COSTUHEHUS».



MeTajjabl 1 MX COeAMHEHUS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanyueckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METaILIOB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAsl KPUCTALINYECKAS PEIIETKA. DINEKTPOXUMHUUECKUN DSl
HalnpspKeHU MeTaiuioB. Pu3NyecKMe U XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[[lenounble  MeTamibl: ToNokeHWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 31eMeHToB . 1. MeHnneneeBa, CTpOEHHUE UX aTOMOB, HAXOXKJICHUE
B mpupojse. dusznueckue W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). OKkcuapl U THAPOKCHABI HATpusl U Kanus. [IpuMeHeHue IeI0YHBIX
METaJIJIOB U X COCTMHCHUM.

IllemouHO3eMEIbHBIC METAIbl MarHuii M KalblMH: IOJ0XXKCHHE B
[lepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. WM. Mennaeneesa,
CTPOEHHE MX aTOMOB, HaXxOXJAeHHUE B mpupoje. Puznueckue U XUMHUYECKHUE
CBOWMCTBA MarHus W Kalbliud. BakHeiiine coeauHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: mojiokeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
anementoB JI. M. MeHnneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHYECKHE CBOWCTBA amtoMuHUSA. AMOTEpHbIE CBOWMCTBa
OKCHUJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U conM kene3a (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0OpasllaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Yy4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA
KaJbIls M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHACOMATEPUAIIOR),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIe3a B KUCIOPOAE
(BO3BMOXHO HCIIOJIb30BAaHUE BHUJICOMATEPHUATIOB), TMPU3HAKOB TMPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMK HA MOHBI: MarHus, KajablUs, aAJJIOMUHUS, [IMHKA, KeJe3a
(II) m xeneza (III), memu (II), HaOmomeHWe W OMUCAHUE TMPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablusd (BO3MOXKHO
WCITOJIb30BaHUE BHJICOMATEPHANIOB), HCClieoBaHUEe aM(pOTEPHBIX CBOMCTB



TUAPOKCHIA AJTIOMUHHS U THIPOKCUIA IIUHKA, PEHICHHE YKCIEPUMEHTATbHBIX
3a71a4 1o TeMe «BaxkHeuIme MeTaJUIbl U UX COSTUHEHUSD.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorns npu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Kalollel cpeabl (MpeaeabHas JomyCcTuMas
KOHIIeHTpanusi BemiecTB, pAanee — [IJIK). Ponp xumum B penieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3oB MaTepHUANIOB (CTEKIO, CIIaBbl METAJIOB, MOJTUMEPHbBIE
MaTepHabl).

Mescnpeomemmuoie ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [IJI1 OTHEJIbHBIX
IPEAMETOB ECTECTBEHHO--HAYYHOI'O LIMKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKauusi, NepUOAUYHOCTh, HaOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
a3 peKT, TeXHOIOTHSI, MaTEPUAIIbI.

®usnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUL,
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsjl, MPOBOJHHKH,
HOJYIPOBOAHUKU, AUDIIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAINTUYECKass peméTka, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gorocunTes, npixanue, 6uocdepa, sKocucTeMa, MHHEPAIbHBIC
yA0OpeHUs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATEILHbIE BEIIECTBRA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIEro
o0pa30oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEHMsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIILHOM  JEATEIbHOCTU B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
OPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH IOBEJICHUS W CIIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTpPakalrOT TOTOBHOCTh  OOYy4YaroNIUXCs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIpeHue OMbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIUTAHMS:

IIEHHOCTHOTO  OTHONICHUSI K  OTEYECTBEHHOMY  KYJIBTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIAWI0, MOHUMAaHUS 3HAYCHUS XUMHUYECKOU
HayK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHbopMaIiel O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBOM U
OTEUECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLIEHHH B  KOJUJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIeIOBATEIBCKON, TBOPUECKON M JPYrux
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
[P BBITIOJTHEHNUN YYEOHBIX, TO3HABATEIbHBIX 3a]1a4, BHIMOJIHEHUH XUMUYECKHX
HKCIIEPUMEHTOB,  CO3JaHUM  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aUMOMNOHMMAHUIO M  B3aUMOIIOMOIIM B  Tpolecce dToM  ydyeOHOMU
NEATENIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHWMSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEIoi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



ITI03HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUUI
M0 XUMHH, HEOOXOJUMBbIC sl OOBSCHEHHS HAOJIOAaeMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEJIbHOM, MH(POPMALIMOHHON M YUTATEIbCKOM KYJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOSATEIbHOM paboThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JIUTEPATypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO003HATEIbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, NPOEKTHOW U  HCCIeJ0BaTeNIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHS 00y4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHHME TOCIEICTBUN U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHUS aJIKOTOMS, HApPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJICHHS TpaBHJl  OE30MacHOCTH  MpHU
oOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HU,

S) TPyA10BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYCHHIO MpOQeccuil U Tpyaa paziIuuHOTO
poza, yBaXeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPACKTOPUU MPOAOKEHUS 00pa3oBaHUS C  y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoN mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUSA
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

9KOJIOTMYECKU LEIEeCO00pa3HOe OTHOLIEHHE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3nYeCKOMY U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOIECHUS
npaBul 0E€30MAaCHOTO TMOBEACHUS NpH padoTe C BEIIeCTBAMH, a TakXKe B
CUTYalHIX, YTPOKAOIIMX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ IPU N3YYCHUN XUMHH, JJIS
pelIeHusl 3aja4d, CBA3aHHBIX C OKPYXKAIOLIEW MPUPOAHOM Cpeaou, I
MOBBIIIEHUS YPOBHSI 3KOJIOTHYECKOW KYJIbTYphbl, OCO3HAHUS TJI00aTBbHOIO
XapakTepa SKOJOTUYECKUX MPOoOJeM W MyTed MX peHieHUs MOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOTO0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B MO3HABATEJIBHON, KOMMYHUKATUBHOW U COLIMATIbHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MmeranpeaMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAUYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIlICHAYyYHbIE TOHATUSA (3aKOH, TEOpus,
MPUHIIMI, TUMoTe3a, (akT, CUCTEeMa, MPOIECC, AKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTrax M
MO3BOJIAIOT HA OCHOBE 3HAHUW M3 OATUX NpeaAMEeToB  (HOPMHUPOBATH
MpeACTaBICHUE O IEJOCTHOM HAayyHOW KapTUHE MHpa, U YHUBEpPCAJbHbBIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHEIC),
KOTOpble O00ecTeunBalOT (POPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSATEIBHOMY
IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOU e TEILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JiornuecKkue NecTBUA:

YMEHHUS HCIOJIH30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICT XUMUYECKUX TOHSATUN (BBIACISITH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C IPYTUMH MOHATHIMH ), HCTIOJIb30BaTh
MOHSTHUS JIJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(PUKAIMA XUMHUUYECKUX BEHIECTB M XUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy OOBEKTaMu
U3YYEHHsI, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AEJaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B IpollecCe IMO3HAHMS TMOHATUS (MpEeaMETHhIE WU
METanpeIMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIEe B
XUMUH, NpeoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMBbIE B XUMHUU MOJIEJIbHbBIC
IPE/ICTABIICHUSI — XUMUYECKU 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XMMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aga4, C y4€TOM OTUX  MOJEIBHBIX IMPEACTAaBICHHUM  BBIABIATH WU
XapaKTEepU30BaTh CYUIECTBEHHbIE MNPU3HAKA HM3Y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M  XUMHUYECKUX PEaKIUi, BBIBIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W MIPOTHBOPEUYUS] B
M3y4aeMbIX IIPOIIeCCax U SIBICHUSX.

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

YMEHHUE HUCTO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUSA THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

MPUOOPETEHNE OMbITA TI0 TUTAHUPOBAHUIO, OPTaHU3AINH W TIPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOJOM IIpollecca,
CaMOCTOSITEIbHO IIPOTHO3UPOBATH €r0 PE3YIbTaT, (HOPMYIUPOBATH 000OIICHUS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIAThH
OTYET O MpoJeJIaHHOM padorTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH U HUHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYUYHO-TIOMYJIApHAs JUTEpaTypa XUMHUYECKOrO COJIepIKaHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTUYECKU OILIEHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIE METOJIbI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OMbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O WCIIOJIb30BAHUS PA3JIMYHBIX IMOWCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMAIBHYIO (OPMY MpECTaBICHUS
uH(OpMalMK ¥ WLITIOCTPUPOBATH PEIIacMble 3aJa4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpadvku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJb30BaTh M aHaJIM3UpOBaTh B IIpollecce Y4yeOHOW u
UCCJIEN0BATENBCKON JEATEIbHOCTU UH(OpMAIIIIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOpPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3a/aBaTh BOIPOCHI (B XOJ€ nauanora u (WIM) AUCKYCCHM) TIO
CYIIECTBY 0OCyXJaemMoil TeMmbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[03HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALMIO
pPE3YNbTATOB  BBIMIOJHEHUS XHMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBBIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCcTBa BHITIOJIHEHHOM pabOThI U APYTHE).

PeryjasiTuBHBbIC YyHUBepCcaJIbHbIe YYeOHbIC JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENISTh e NEATeIbHOCTH, MIAHUPOBATD,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



NesTENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIIEHHsS] YUeOHbIX
Y TO3HABATEJIbHBIX 3a/7a4, CaMOCTOSITENBHO COCTABISATH WJIM KOPPEKTUPOBATH
NPEIJIOKEHHBIA QJITOPUTM JEUCTBUU I[PU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTaTa 3asBICHHON LEIN, YMEHUE
UCIIOIB30BaTh W AHAIM3UPOBATh KOHTEKCTHI, IPEJJIAracMble B YCIOBHUH
3aJJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX peE3yIbTAaTOB MO OCBOCHHUIO OO0A3aTEIBHOIO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOW (enepaibHON paboyeil mporpaMmoi,
BBIJIEIISIIOT: OCBOCHHBIE O0YYAIOUMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, crnenuduyeckue IS TpeAMETHOM obsacth «XUMUA», BUBI
NEATEIbHOCTA MO0 MOJYYEHUI0O HOBOIO 3HAHUS, €ro HHTEPIPETalNH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOydenust B 8 kJjacce npeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

e PpacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITUI: aTOM, MOJIEKYIa,
XUMHUYECKUM BJIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHASI U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs
U MOJIEKYJSIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAS
Macca, MaccoBas JOJs XUMHYECKOIO JJIEMEHTa B COCAWHECHUHU,
MOJIIPHBI ~ 00BEM, OKCHJl,  KHCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKas pEaKLHus,
KJIaccuUKaIs Peakuii: peakliui COSAMHEHUS, PEAKIIUU PA3I0KEHUS,
peakuuu 3aMelIeHHs, peakMu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerIoBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBIA CIIOM
aToma, aToMHasi opOuTadb, paadyc aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HENOJSIpHAs KOBAJEHTHAsl CBSA3b, MOHHAsl CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAILIKsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IMPUMEHSATH 3TH NOHATUS [IPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHUI;

e HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY [JIsi COCTaBJeHUA (QopMyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEeAeNsTh BaJEHTHOCTb aTOMOB  JJIEMEHTOB B  OHMHapHBIX
COCMHEHUAX, CTENEHb OKHUCIECHHUS JJIIEMEHTOB B  OMHApHBIX
COCMHEHUAX, NPHUHAIIECKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY



COeMMHECHUI MO (QopMysiaM, BUA XUMHYCCKOW CBS3HM (KOBAJICHTHAS W
WOHHAs) B HECOPTAHUYECKUX COCAMHCHUSX;

packpbiBaTh cmbica llepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TIOHMMAHKE TICPUOAMYCCKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT X IMOJIoKeHus B [lepuonnueckoii cucreme,
3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO--
MOJICKYJIIPHOTO YUCHUS, 3aKOHa ABOTapO;

ONKCHIBATh M XapaKTepHU30BaTh TaOmmuHyio ¢opmy Ilepmomnueckoit
CUCTEMBbl XHMHYECKHX JJIEMEHTOB. pa3jinyaTh IIOHSATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynmna)», mansie
U OOJIBIITUE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPhIC UMEIOTCS B
tabnune «llepuonanueckass cucteMa XuMHU4ecKux siemeHtoB J[. U.
MeHpeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB MW 3apsAj sapa, oOOIIee YHUCiIo
AJICKTPOHOB U PACIIPECIICHHE UX TI0 AJICKTPOHHBIM CJIOSIM);
KJIacCU(UIIMPOBATh  XUMHUYCCKHE  DJIEMEHTHI,  HEOPraHWYECKUE
BEIECTBA, XUMUYCCKUE PEAKIIMK (10 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakiuy BEIIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;
IPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTU TPOTEKAHUS XUMUYECKUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITH OTHOCHTEIbHYIO MOJEKYISIPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJIO0 XHMHUYECKOTO JJIEMEHTa 10 QopMmylie
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEILHON NEATeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3CH — IS
W3YYCHHS] CBOWCTB BEIIECTB M XMMHYECKHUX PEAKIUH, €CTeCTBEHHO-
HAay4YHbIE  METONBl  TIO3HAHUS —  HAONIOJICHWE,  W3MEpEHHE,
MOJIETTUPOBAHKE, SKCTICPUMEHT (PEaTbHBIN U MBICIICHHBIN );

ClemoBaTh TpaBWIaM  TIOJB30BAHHWS  XMMHUYECKOW TOCYI0HW |
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe MpaBuiIaM oOOpareHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB TIO TMOITYYCHUIO U COOHMPAHUIO



K

razoo0pa3HbIX BEHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEAECIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOAUTH XUMUYCCKHE IKCIICPUMEHTHI 110
pacno3HaBaHUWIO PACTBOPOB WIEJOYEHM W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (Jlakmyc, peHondTanenH, METUIOPAHXK U pyTHe).

KOHIly oOyueHus B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKUX TOHSATHUN: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTD, CTENCHb
OKHCJICHUS, XUMHUYECKas peakiusi, XUMHUYEeCKas CBs3b, TEIUIOBOU
addektT peakuuu, MOIb, MOJSPHBI 00BEM, pPacTBOp, DIEKTPOIUTHI,
HE3JICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMAIIUS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENIb, OKHCICHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKas CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJuIM4ecKas), KpUCTaJUIMYecKas pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XMMHUECKOW pEaklUu, IMpeaesibHO
nonyctuMmas konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHU H
MPUMEHSTh 3TH MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCITOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS (HOPMYII
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

ONpeAesiTh BAJEHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIUHEHHUAX PaA3JIMYHOTO COCTaBa, MPHUHAMICKHOCTh
BEIIIECTB K OMNpPEAeIEHHOMY KJIacCy COEAUHEHHH 10 (GopmyiaM, BHI
XUMHUYECKOW CBSI3M  (KOBaJICHTHAs, HWOHHAs, MeETaUIMYecKas) B
HEOPraHWYECKHUX COCUHEHUAX, 3aps/l MOHA MO XUMHUYECKoil (opMmyse,
XapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPTraHMYECKUX COCIUHECHHH,
THI KPUCTAUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IMOHUMAaHHUE: OMUCHIBATh W XapaKTepU30BaTh
Tabnmuayro Gopmy [leproandeckolt CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
pa3nyaTh MOHATHS «TJaBHas moiarpymnma (A-rpymma)» WU «Imo0OodHas
noarpynmna (b-rpynna)», mManele U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaUCHHUS, KOTOpPhIE HMEIOTCS B IIEPHOJMYECKONM TabmuIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHMHUYECKHUX



AJIEMEHTOB (CocTaB M 3apsj sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpenielieHue UX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B
npeaeiax MajblX MEPUOJOB U TJABHBIX MOATPYII ¢ YYETOM CTPOCHHUS
WX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMUUYECKHE  DJIEMEHTBhl, = HEOPTaHUYECKHE
BEIECTBA, XUMUYECKHUE PEaKINU (II0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
peaKIuu BENIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETeHEH
OKHUCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0OIINE U CHEIUDUUCCKUE XUMHUYECKUE
CBOMCTBAa TMPOCTHIX W CJOXKHBIX BEHIECTB, MOATBEPXKAasi OIMKHCAHUE
npuMepaMu MOJIEKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKInii;

COCTaBJISITb YPAaBHEHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
mieoued M CcoJiel, TOJIHBIE W COKpalléHHbIC YpaBHEHMsI peaKIui
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IMOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY BEIIECTBAMH Pa3TMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca ATUX PEaKIuid;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIbHYIO MOJEKYISPHYI0 M MOJSPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaklny;

coOmoaTh  MpaBWia  TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OO0OpYJOBaHHEM, a TaKXKe IMpaBwiIa OOpalIieHHs C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOIYYCHUIO U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, TMOJITBEP)KIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaClO3HABaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, Kapoonat-, Qocdar-, cummkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BELIECTB;



e TMPHUMEHATH OCHOBHBIC OTEPAIMA MBICITUTEILHON JCSITCIBHOCTH —
aHaTu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHne, CHCTeMaTU3alluIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJISI U3y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHUHA, ECTECCTBEHHO-HAyYHBIC METOMIBI
NO3HAHUS — HAOJIOJeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3jeiioB U DJIeKTpOHHbIe (L (POBbHIE)
n/n TeM MPOrpaMmbl Bcero Konrpoanunie Tpakruyeckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemiecTBa 1 XuMu4deckue 15 | bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucnorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 30




Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumuieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK

3.1 XUMHUYeCKuX deMeHToB 1. 1. 7
https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aToMa
XUMHYECKas CBA3b. Bu6 OK
3.2 OKHCIIUTEILHO- 8 nosmorexa I
https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIINHU
b K
Hroro mo pazgeny 15 nommorexa O
https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
Pe3epBHOE Bpemst 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uupposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriyoieHne 3HaHUH 5 | bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. g | | bubnuoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpymmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
UX COEAMHEHHUS
54 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 | ’ bubnuorexa [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636




KPEMHHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
bu6mmoreka [{OK
. 7 4
31 Obmpe CBOHCTBA METAILIOR hitps://m.edsoo.ru/7f41a636
bubmmoreka [JOK
2 B 7 16
3 AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m_ edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi v oKpy:Kaomasi cpeaa
4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa LOK
' H P hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBartejibHbIE
padoThl padoTsbl
pecypchl
| [Ipenmer xumuu. Posb XuMuu B )KU3HU | bu6mmoreka [{OK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 IToaaTrre o MeTogaxX MO3HAHUSA B XUMUH 1
https://m.edsoo.ru/ff0d227¢
[IpakTueckas padorta Ne 1 «IIpaBuiia
3 paboTHI B Ta0OPATOPUU U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
pazzaeseHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue
. . bu6mmoreka [JOK
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1
https://m.edsoo.ru/ff0d28c8
COJIH)»
bub6 K
6 ATOMBI 1 MOJIEKYJIbI 1 noamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI) | bubmuoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocTble U cnokHBIE BeLeCTBa 1 nommoreka O

https://m.edsoo.ru/ff0d2a6¢




bubnuoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTB.
10 Xumuaeckas popmyia. BalreHTHOCTh aTOMOB Bubmrotexa LIOK
pMya. https://m.edsoo.ru/ff0d2eae
XUMUYECKUX IJIEMEHTOB
1 OTHocCHuTENBHAS AaTOMHAs Macca. bubnuotexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO dJIEMEHTa B bubmmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosb. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUUYECKUX pPeaKIil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breruncnenus koandecTBa, MacChl BEIIECTBA bubnuoreka [JOK
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIeCKuX peakiuui
bubmuoreka [JOK
18 (coenuHeHws, pa3ioKeHHs], 3aMEIIECHUS,
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoNEeaUuCT. O6o0IIeHNEe U bubmmorexa [TOK
) . https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alus 3HaHUH
20 KonTponsnas padora Nel mo teme bubnmnoreka [JOK




«BerecTBa U XUMHUYECKUE PEAKIIUI

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs rasos. CocraB Bo3ayxa.

bu6mmoreka [{OK
21 Kucnopon — anemMeHT u mpocToe BEMECTBO.
https://m.edsoo.ru/ff0d448e
Oson
duznyeckre 1 XUMHUYECKHE CBOIICTBA
bubmmoreka [{OK
22 KHCII0po/ia (peaklMi OKUCIIEHUS, TOPEHNUE).
https://m.edsoo.ru/ff0d4614
ITonsiTre 06 okcHumax
Cr1oco0bl MOJIYYEHUS KUCIIOPOda B
23 J1a00paTopuun Zlqn OMI)IHIJ'IerHOJICTI/I bubmiorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoit 3h(PpexT XUMHIECKOU peakIuy,
bu6moreka [IOK
24 MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKUX PEAKIUIX
TommBo (HedTh, yroiabs U METaH).
bu6moreka [IOK
25 3arps3HEeHHe BO3/IyXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEOTBPALLICHUS
[TpakTrueckas padota Ne 3 o Teme
bu6mmoreka [JOK
26 «I[TomyueHnue u coOMpaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
H3yYEHHE €ro CBOMCTBY
7 Boaopoa — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
73 dOu3nyecKue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojsopoa. [ Ipumenenue Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTre 0 KUCIOTaX U COJISAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mostydeHust BOAOPOia B bubnmoreka [JOK




nabopaTopuu

https://m.edsoo.ru/ff0d4dd0

[Ipaktudeckas padora Ne 4 o teme

bu6mmoreka [{OK
31 «Ilonmyuenue u cobupanue BOI0PO/Ia,
o https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY
b K
32 MousipHblit 00BEM ra3oB. 3aKOH ABOTAIpo nommorexa 11O
https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJINYECTBA BEIIECTBA
bu6mmoreka [{OK
33 ra3a Io ero M3B€CTHOMY KOJIUYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO
N bubnuorexa [JOK
34 peakIy Ha OCHOBE 3aKOHA OOBEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
. bubmoreka [IOK
35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOIbI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubnuorexa [JOK
WHIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputTens. HacbliieHHbie U
bu6mmoreka [JOK
37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 101
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTrueckas padota Ne 5 o Teme
.. bubmuoreka [JOK
38 «IIpurotoBieHue pacTBOPOB € ONPEACIEHHON
. . . https://m.edsoo.ru/ff0d5eba
MAacCOBOM JI0JIEH pacCTBOPEHHOTO BEIIECCTBA
39 KonTponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tosmydyenne u XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK

41 KHUCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
botep https://m.edsoo.ru/ff0d664e
OKCHJIOB
1 OcHoBaHuUs: COCTaB, KiIacCHU(pUKALIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
. bubnuotexa [JOK
45 [Tosmydenne u XuMHU4YECKUE CBOMCTBA KUCTIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCcOObI bubnuorexa [JOK
MOJIYYCHHS, XUMUUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktruueckas padota Ne 6. Permenue
A7 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN
43 ['enernueckas cBsi3b MEXy KiaccaMH bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O000111eHIE U CUCTEMATHU3AIUS 3HAHUN s
https://m.edso0.ru/00ad9cb2
KonTponsnas pabora Ne3 mo teme
" bubnuorexa [IOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COETMHEHU I
51 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka [IOK

XHMHUYECKUX 3JIEMEHTOB. IIoHsATHE O rpymnmnax

https://m.edsoo.ru/00ad9ffa




CXOJHBIX 3JICMCHTOB

IIepnoanueckuit 3akoH u [lepuoanueckas

bu6mmoreka [{OK

52 cUcTeMa XUMUYECKUX 3J1ieMeHTOB /I, 1.
https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuoasl, TPYIIIEL, IOATPYIIIIBI bubmaorexa [IOK
P » TPYIIIBL, pynt https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIZIEP. bubnuorexa [JOK
N30TOMnEI https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
55 anemeHToB [lepuoanyeckoit cucremsr J[. U Bu6nmorexa [IOK
PHOA T https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTepucTUKa XUMHUUIECKOTO DJIEMEHTA T10
. bu6moreka [IOK
56 ero nosioxeHuto B [lepuoanveckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa ajis
57 pa3BUTHS Hayku U TipakTuku. /. 1. bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEIAror U https://m.edsoo.ru/00ada96e
rpak JaHuH
53 DJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6anorexa LIOK
59 HMonnas xumMmmu4deckas cBA3b s
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
60 KoBanentHas nonsipHas XuMH4ecKas CBs3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HenoJssipHas XUMUYECKasi CBSI3b

https://m.edsoo.ru/00adaab9




bubnuoreka [IOK

62 CreleHp OKUCIEHUS 1
https://m.edsoo.ru/00adae28
bu6mmoreka [{OK
63 OKHCAUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1
https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 bubnmorexa LOK
https://m.edsoo.ru/00adb076
65 KonTponbnas pabora Ne4 o teme | bubnuorexa [JOK
«CTtpoeHne atoMa. XUMHUYECKas CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [IOK
cucTeMaTu3anys 3HaHu| https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [JOK
cUCTEMAaTHU3alUs 3HAHWUHI https://m.edso0.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
CHCTEMAaTH3aIsA 3HAHUHI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoiasbubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
[Tepnoanueckuit 3axoH. [lepnoanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKUX 3jiemeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
N bubnuorexa [JOK
2 XUMUYECKUX JIEMEHTOB TEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuorexa [JOK
HEOPraHU4Y€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMHu4yeckoil CBSI3U U THIEI | bu6moreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca»
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo | bubmuoreka [JOK
Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XUMHUYECKOI
bubmuoreka [JOK
7 peakuuu. [IoHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX
8 [ToHATHE O XUMHUYECKOM PABHOBECHUHU. | bubnmoreka [JOK

q)aKTOpLI, BJIMAOIIHUEC HA CKOPOCTH

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




XUMUYECKON PEAKLUU U MTOJI0KEHUE
XMMHUYECKOTO PABHOBECHS

9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIBHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIIUTUYECKON JUCCOLMALUH. bubnuorexa [JOK
CunbHbI€ U cllabble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI 00 Bu6nmorexa [IOK
Jpel https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
. . bu6moreka [IOK
13 MpEeACTaBICHUH 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b2
JUCCOLMALINN
. bu6moreka [IOK
14 [TonsiTue o ruapoIU3e coJie
https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 OO6o01enre U cucTeMaTru3aus 3HaHUH
B B https://m.edsoo.ru/00addd12
16 [Ipaktnueckas padota Ne 1. «Pemenne bubnuoreka [JOK
JKCIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KonTtponsnas pabora No2 mo teme
bubmuoreka [JOK
17 «ONEeKTPOJUTUYECKAS TUCCOLIAALIUSL.
https://m.edsoo.ru/00addec
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
13 OO1as XxapakTepucTUKa raJIoreHOB. bubnmoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBojopoa. CoJisiHast KUCIOTA, bubnuoreka [JOK




XUMUYECKUE CBOMCTBA, MOITYUYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00adel104

[Ipaktuyeckas padora Ne 2 o reme

bu6mmoreka [{OK

20 «IlomyueHne CONAHOM KUCIOTHI, U3y4EHUE
. . https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSM XUMHUYECKHX
. bubnuorexa [JOK
21 peaKIuii, eclii OJIMH U3 PEareHTOB JaH B
https://m.edsoo.ru/00ade488
M30BITKE
2 OO6mrast xapakTepucTHkKa 31eMeHTOB VIA- bubnuotexa [JOK
TPYHITBI https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITIU CEPBI.
P ¢ N P . bu6moreka [IOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B
s https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (br3HYeCcCKre U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CII0co0a MoTy4eHus
. bubmuoreka [JOK
26 CEpPHOM KUCIOThl. XUMUYECKOE
. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroUed cpeibl
COCIMHEHUSIMU CEPbI
7 Brranciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MPOAYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO1as XxapakTepucTUKa IeMeHTOB V A- bubnmnoreka [JOK




rpynmsl. A30T, paclipoCTpaHEHUE B
npupoje, GU3nIecKne U XUMHUECKUE
CBOICTBA

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

AmMHaK, ero GU3NIECKnue U XUMUYECKHE

bu6mmoreka [IOK

29 N
CBOMCTBA, IIOJIy4€HUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTueckas padota Ne 3 o Teme

bu6mmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3ydeHue ero
. https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH

1 aMMOHMUS B KAYE€CTBE MUHEPATbHBIX bubnuotexa [JOK
ynoopenuii. XuMu4eckoe 3arpsa3HeHue https://m.edsoo.ru/00adf518
OKpYXAaIOIEH Cpeibl COEAMHEHUSIMU a30Ta
Docdhop. Oxcun bocdopa (V) n

dop docgopa (V) bu6moreka [IOK
33 dbocdhopnas kucnora, GuU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOIYyYEHUE
Hcnonws3oBanue GocdaToB B Ka4eCTBE
. bu6mmoreka [JOK
34 MHHEPAJIbHBIX yI00peHH. 3arpsi3HeHre
. https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamMu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnunoreka [JOK
(bM3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK

po0JIEeMBI, CBSI3aHHBIE C OKCHUIOM
yriepoga (IV)

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




bubnuoreka [IOK

37 VYroJibHAsI KUCTOTA U €€ COJIn
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4 o reme BuGmorexa LK

38 "Tonyuerue yrieHenoro rasa. https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakiuys Ha kapOoHaT-HOH"
[TepBoHauanbHBIEC TOHATHS 00

39 OpraHUYEeCKUX BEIIECTBAX KaK O bubnmorexa LHOK
COTMHEHNAX YIIepoa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coennHeHHst Bu6amorexa [IOK

https://m.edsoo.ru/00ae080a

[IpakTueckas pabota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33714 110 TEME bubnuorexa [JOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»
KonTtponsHas padota Ne3 mo teme

42 «BaxHelmue HeMeTauIbl U UX Bubamorexa [IOK
COCIHHEHIS https://m.edsoo.ru/00ae0el 8
OO6mast XxapaKTepUCTUKA XUMHUUYECKHUX

43 3JIEMEHTOB — METAJUIOB. Merannndeckas bubnuoreka [JOK
CBS3b U METAIUIMYECKASA KPUCTAILUINYECKAS https://m.edsoo.ru/00ael03e
pemérka. Pu3nyecKre CBOMCTBA METAJIJIOB
XUMHUYECKUE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM bubmorexa HOK
METAILIOR https://m.edsoo.ru/00ael 156
O61ue crnocoObl MOTYyYeHUS METAJIIOB. Bu6miorexa LIOK

45 Crnnasel. BeruncneHus no ypaBHEHUAM

XUMHUYCCKUX peaKHHﬁ, €CJIM OJJMH U3

https://m.edsoo.ru/00ael 156




pEareHToB COJAEPKUT IPUMECU

bu6mmoreka [{OK
46 [ToHATHE O KOPPO3UK METAIUIOB
https://m.edsoo.ru/00ael278
47 [lemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael4b2
48 OKCHIBI M THAPOKCHUILI HATPUS U KaJIUS bubmorexa HOK
g P g p https://m.edsoo.ru/00ael14b2
49 [[ler0uHO3EMENBHBIE METAITBI — KaJIbLIHI bubnuorexa [JOK
W Mar"Huu https://m.edsoo.ru/00ael5e8
N bubnuotexa [JOK
50 Baxxnenmme coeJUHEHNS KBTS
https://m.edsoo.ru/00ael5e8
51 O0o001Ienre U cucTeMaTH3aIys 3HAHUH
5 JKEcTKoCTh BOABI M CIIOCOOBI €& bubnuorexa [JOK
YCTpPaHEHUs https://m.edsoo.ru/00ael1886
[IpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOJBI M METOMBI €€ bubmorexa [OK
" g g https://m.edsoo.ru/00aelae8
yCTpaHEHUsI
54 JN— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00ael c64
56 Weneso bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86
57 Oxcuppl, ruapokcu sl u conu xenesa (1) u bubmuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IcHNEe B CHCTEMAaTH3alHs 3HAHU I




[Ipaktuyeckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 bubnmorera [TOK
«BaxkHeNmme MEeTaJUIbl U UX COEIMHEHUS hupdinneshoouf Mo
Brruncnenus mo ypaBHEHUSIM XUMHUUYECKHX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B Bu6morexa [IOK

60 M30BITKE WK COJIEPKUT MPUMECH. 1

. https://m.edsoo.ru/00ael750
Brerauciienus MaccoBoi 0JIM BBIXO/1a
MPOAYKTA PEAKIIHI

61 O06o00meHre u CHCTEMAaTH3als 3HAHUH 1

2 KonTtponsHas pabora Ne4 no teme 1
«BaxHeue MeTajlyibl U UX COSIUHECHUS

63 BeniecTBa n maTepualnbl B TOBCEAHEBHOM 1 bu6moreka [IOK
JKU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH | bubnuorexa [JOK
cpensl https://m.edso0.ru/00ae4270

65 PoJsib XuMuu B perieHnn 3K0JI0TrHYECKUX | bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270

66 PeszepBHbIit ypok. O600mIEeHre 1 | bubnuoreka [JOK
cUcTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/00ae0dOa

67 PezepBHblit ypok. O0001LIEHNE U | bubnuorexa [IOK
cUCTEMAaTU3aIys 3SHAaHUN https://m.edsoo.ru/00adb33c¢

68 PezepBHblit ypok. O0oO1IEHNE U | bubnuorexa [IOK
cHUCTEMAaTH3aIMs 3SHAaHUN https://m.edsoo.ru/00ad9cb2
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