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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTebHOM IPOTrpaMMBbl OCHOBHOTO o011ero oOpa3zoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauusx Poccuiickoi
denepaunu.

[Iporpamma mo xumum 1aé€T MpeACTaBICHHE O IEJSIX, OOIIeH cTpaTreruu
oOy4eHHsl, BOCIHUTAHUS W PA3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
nperycMaTpUBaeT pacipe/iesieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE I10
paszzieinaM M TeMaM MPOTPpaMMbl MO XHMHH, OINPEACISICT KOJIHMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydaroluXxcs, ONpeaeisieT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIETro 0Opa3oBaHus, a TakKe TpeOOBaHUMN K
pesynbrataM oOO0ydeHHs XUMUU Ha YypOBHE IeJell H3ydeHus MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JESITENIbHOCTH OOYYarolIerocs: Mo
OCBOCHHUIO YU4EOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIisi (DOPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TJI00ATbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaiu3alldd BO3MOXKHOCTEH i1 CaMOpPa3BUTHS |
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u  (QYHKIIMOHAIBHON
IPAaMOTHOCTH,;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXCcs, HABBIKOB HMX CaMOCTOSITCIbHOW y4eOHOW JesATEIHHOCTH,
AKCHEPUMEHTAIBHBIX W UCCIEAOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIIa HA E€IWHCTBO MPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOU I'PaMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-HaAy4YHbIM 3HAHUAM, K TPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJaJd B
HKOJIOTMYECKOE 00pa3zoBaHUE O0yUaAIOIIUXCA.

JlaHHbIe HarpaBiieHUs] B 00y4eHUU XUMUKU O0ECTIeUUBAIOTCS CHeIU(UKON
cojliepkaHusi yuyeOHOro TpeaMeTa, KOTOPBIM  SIBISETCS  IEJaroruvyecku
aJanTHPOBAaHHBIM OTpaK€HWEM 0a30BOM HAYKW XUMUHM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE O0YYAIOIIUMHUCS CUCTEMBI NEPBOHAYAIIBHBIX MOHATHH XMMHWH, OCHOB
HEOPraHMYeCKOM XUMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TTOHSTHN
OpraHUYeCKOM XUMHHU.

Crpykrypa coaepkaHusi IpOorpaMMBbl 10 XUMUU C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 Mojxoja K e€ nzydeHuto. CoiepkaHue CKIIaJIbIBACTCS U3 CUCTEMBI
NOHATUM O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHCTEMBbI MOHSATUH O
xuMudecko peakiuu. OO0e STH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI IO
OPUHUUITY TOCJIENOBATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMpPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, PAa3BUBAIOTCS TIOCJIEIOBATEIHFHO OT
OTHOTO ypOBHA K JPYrOMYy, BBINOJHSAA (PYHKIMKM OOBSCHEHUA U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XHUMHUH CIHOCOOCTBYET (DOpMHUPOBAHUIO
MPECTABIEHUS O XUMUYECKOW COCTABISIOIIEH HAYYHOU KaPTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOI MpUPOJbl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUS B Hayke. M3yueHrne XUMHUM MPOUCXOJIUT C MPHUBICYECHUEM



3HAHMM W3 paHee H3YyUEHHBIX Y4eOHBbIX MNpeaMeToB: «OKpyXarouil MHp»,
«buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipy u3yyeHUM XUMUU NPOUCXOJUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM HAyKU KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKOU
NEeSATENbHOCTU YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbBI XMMUYECKHUX
3HAHMM — BaXXHEWIIUMX (PAKTOB, IMOHATUH, 3aKOHOB M TEOPETHUYECKUX
MOJIO)KEHUM, JOCTYMHBIX 000OIIEHUII MUPOBO33PEHUYECKOr0 XapakTepa, si3bIKa
HAyKH, B IPUOOIIEHUN K HAYYHBIM METOJIaM MO3HAHUS IIPU U3YUEHUU BEIIECTB
U XUMUUYECKUX peakiinii, B QOPMUPOBAHUU U PA3BUTHUU TTO3HABATEIBHBIX YMEHUN
U UX NMPUMEHEHHH B y4eOHO-NO3HABaTEIbHOW M Yy4eOHO-HCCIEA0BATENbCKOM
JeSTENbHOCTH, OCBOEHUU MPaBHJI 0€30MacHOr0 OOpallleHUs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HMU.

[Tpu u3yyeHnr XUMHUH HAa YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus BaXKHOE
3HauYEHUE MPUOOPENIH TaKHe 111, KaK:

— (¢GopMHpOBaHUE HWHTEIIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUMH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOE MpPUOOIICHHE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATENbHON NESITebHOCTH, HAYYHBIM
METOJIaM TO3HaHUS, (OPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX  TPUOOPETEHUIO
OoOy4JaroIMMHCS  OMbITa  Pa3HOOOPA3HOW  NIEATENbHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMII), MUMEIOIIHNX
YHUBEPCAJIbHOE 3HAUCHUE JJIS pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— ¢opMupoBanue o00mIeH (QYHKIHMOHATBFHON H €CTeCTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM 4YHCJE YMEHHA OOBSICHATh W OICHUBATH SBIICHUS
OKPY’KaIOLIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATh MX TPU PEUICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYZOBOM JEATEIbHOCTH;

— (¢opMupoBaHue y OOy4yarOUIMXCAd TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAaHUS TEHHOCTH XWMHYECKUX 3HAHWUN IS BBIPAOOTKH HSKOJOTUYECKU
1eJIeCO00Pa3HOTO TIOBEACHHSI B OBITY W TPYJAOBOM JESITEIBHOCTH B IETAX
COXPAHEHMS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYETOBEUYECKUX LEHHOCTEM,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(DHIIS ¥ HAIIPaBICHHOCTH JAIbHEHIIIETO
oOy4eHusl.

OOmiee 4ymcnO YacoB, OTBEACHHBIX [UIsI M3y4CHUS XHMHUU Ha YpPOBHE
OCHOBHOT'O 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUSA B XUMHUHU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHasg Macca.
OtHOcUTEIBHAS MOJICKYJIsIpHAsi Macca. MaccoBast 40JIsl XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KonmnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacuérbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

@u3nueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKUE YpPaBHEHUSI.
Knaccudukanus XuMu4ecKux peakiuil (CoeTuHeHHs], pa3IoKeHHs, 3aMeLIeHUs,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/10#, MpaBuiiaMu paboThI B 1a00paTopuu u
npuéMamMu 0OpaleHus ¢ J1abopaTOpHBIM 000PYI0BAaHUEM, H3YICHHUE U OTTCAHUE
bu3MYECKUX CBOWCTB 0Opa3OB HEOPraHMYECKHUX BEIIECTB, HAOJIOICHHUE
¢usnueckux (MIaBiIeHUE BOCKA, TassHUE JIbJIa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUsl BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJia C KHUCIOTON) SIBIICHUH, HAOIIOICHHE
Y ONKCaHUE MPU3HAKOB NPOTEKAHU XMMUUYECKUX PEaKIui (pa3yioKeHHue caxapa,
B3aMMO/JICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUAA
Meau (II) mpu HarpeBaHWHU, B3aUMOJICHCTBHUE KEJi€3a C PAaCTBOPOM COJIM MEIH
(IT), wu3yyeHue cHocoOOB pa3feieHuss CMeced: C TOMOIIbID MAarHuTa,
dunbTpOBaHWE, BHIMApPUBAHUE, AUCTHWUIAIMWSA, XpomaTtorpadus, MPOBEICHHUE
OYMCTKH TIOBAPEHHOM COJIM, HAOIIOJCHUE U OTMMCAHKUE PE3YyIbTAaTOB MPOBEICHUS
ONBITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAcCChl, CO3JaHUE MOJEIeH
MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB



Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucimopon — 351eMEHT U IIpocToe
BewecTBo. HaxoxxneHue kucimopoaa B Npupoe, (PpU3MYECKHe U XUMUYECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CriocoObl
MOJIYYeHMsI KHUCJIOpoJa B JabopaTopuud W HpoMbliieHHOcTH. Kpyrosopot
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit 3(pPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHUE TAaPHUKOBOTO 3 (dekTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopona B
npupojse, (¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBAa BOAbl. Boma kak pacTBopuTenb. PacTBOpBIL.
HacellieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1101 BEIIECTBA B pacTBOpe. XHMHUYECKHME CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOPOB B IPUPOJIE U B KU3HU yenoBeka. KpyroBopot Boabl
B MpUPOJIe. 3arpsisHEHUE MTPUPOAHBIX BoA. OXpaHa U OUYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neoprannyeckux coenunennit. Oxcupl. Knaccudukanus
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecoseoOpasyromue. HomeHnknatypa okxcujoB. DPuznueckrue U XUMHUYECKUE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcHoBanusi. Knaccudukaiuss OCHOBaHWI: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHHU. PU3NUECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHne oCHOBaHUI.

Kucnotsl. Knaccudukamus kucinor. Homenknatypa kuciior. @uzndeckue u
XUMHYECKHUE CBOMCTBa KHCIOT. Psna aktuBHocTH MetaiuioB H. H. bekxerosna.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3znueckue 1 XUMUYECKHE CBOICTBA CONEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OINpEIEICHUE COAEPKAHUSA KHCIOpPOJAa B  BO3ZYXE,
MoJiyyeHue, coOupaHue, paclio3HaBaHWE M U3YYEHUE CBOMCTB KHUCIOpOA,
HAOJFOZICHUE  B3aUMOJICMCTBHS  BEIIECTB C  KHCIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS M IPEKPAIICHUS TOPeHHS (TI0)Kapa), 03HAKOMJICHHE C 00pa3iaMu
OKCHUJIOB M OIMCAaHWE WX CBOMCTB, MOJNy4eHHUE, COOMpaHUE, PACIIO3HABAHHUE U
M3y4YEHHE CBOMCTB BOJIOPOJa (FOPEHUE), B3aUMOIEHCTBHE BOAOPOIAa C OKCUIOM
Menu (II) (BO3MOXHO MCHOJIB30BAaHUE BHJIEOMATEPUATIOB), HAOJIOJICHHE



0o0pa3loB BEIMIECTB KOJMYECTBOM | MOJb, HCCIENIOBaHHE OCOOEHHOCTEU
pacTBOpEHUS BEIIECTB C Pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE
pacTBOPOB C ONPEACIEHHOW MACCOBOW [IOJIEM PAaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeETaIaMH (HAaTpUeM U KajibllueM) (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHUAIOB), UCCIEOBaHUE 00pa3I0OB HEOPTraHUYECKUX
BEILIECTB Pa3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUSI OKPACKH UHIUKATOPOB B
pacTBOpax KUCIOT U IIesioueH, u3yuenue Bzaumojeiictsus okcuaa menu (II) ¢
pacTBOPOM CEPHOM KHUCIIOTHI, KACIOT C METAJUIAMU, pPEaKIMil HEeUTpalu3alni,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METauia APYruM
U3 PacTBOpA COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «Baxkueiue
KJIACChl HEOPTAHUYECKUX COCTUHECHUI».

IHepuoanuecknin 3axkoH u Ilepuoanyeckass cucremMa XHUMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasi CBA3b.
OKHuCIHUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNT

[lepBble MOMBITKU KJIacCU(PUKAIIUA XUMHUUYECKUX AJIeMeHTOB. [loHsTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (LIEJTOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJUIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT aMmQpOTepHbIC
OKCHUJIbI U TUAPOKCHUIBI.

[lepuoanueckuii 3axoH. [lepuoanueckasi cucreMa XMMAYECKUX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkomepuoaHas # JJIMHHONEPHUOIHAS (OPMBI
[leppuonnueckorn cucremsl xumuueckux adiemeHroB JI. WM. Menneneesa.
[lepuoapl u rpynnbl. duznyeckuil CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX snaep. M3oTombl. OIEKTPOHBI.
CrtpoeHne 2JIEKTPOHHBIX 000JI0YeK aTOMOB TMEpBhIX 20 XUMHUYECKUX IJIEMEHTOB
[Tepuonnueckoit cucremsl . . MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckoil  CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB ISl pa3BUTHs Hayku U npaxktuku. . 1. Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumunueckast cBsizb. KoBajeHTHas (moyisipHass M HEMOJIAPHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxuciieHus. OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE PEAKIINU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:



M3yueHHE 00pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHU KHCJIOT WU IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUS ).

Meosicnpeomemmnoie ceazu

Peanuzamus mMeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSl 4e€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHSITUM, TaK U TOHSATUMN, SIBJISFOIIUXCS CUCTEMHBIMU JIJIs1 OTJICTIbHBIX TTPEMETOB
€CTECTBEHHO--HAY4YHOT' 0 [IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSITHS: HAay4dyHbIM (akT, rumnoresa,
TEOpHsi, 3aKOH, aHAJIN3, CUHTE3, KJIacCUu(PuKaIus, NepuoAUIHOCTb, HAOIOICHHE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
M30TOIIbl, PAIUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUH 3apsijl, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (PU3NYECKHUE BETMYUHBI, STUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIE TMOPOJIBI,
MIOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuoguueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJIIEMEHTOB MEPBBIX TPEX MNEPUOAOB, KAIUs, KaJIbLUSI H HUX
COCJIMHEHUH B COOTBETCTBUH C IIOJIOKECHUEM 3JIEMEHTOB B llepuoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THIBI KPUCTAILNTUYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN
U BUJa XUMHYECKOU CBS3H.

Knaccuduxkaims 1 HoMeHKIATypa HEOPraHUIECKUX BEIECTB. XUMUUIECKUE
CBOMCTBa BEILECTB, OTHOCSIIMXCS K PA3JUYHBIM KJlaccaM HEOPraHUYEeCKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanusa XuUMUYECKUX pEaKIUi IO pa3IUYHbIM HpHU3HAKaM (110
YHCIIy M COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy,
110 U3MEHEHUIO CTETICHEN OKUCIEHUS XUMUUECKUX 3JIEMEHTOB, 10 00PaTUMOCTH,
M0 Y4YacTUIO Karajau3zaTopa). OK30- U DHAOTEPMUYECKHE  PEaKIIuH,
TEPMOXUMUYECKUE YPABHEHUS.



[lonstue o ckopoctu xumudeckoil peakiuu. I[lonsarue 06 oOpaTuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHe 0 TOMOT€HHBIX U T€TePOTC€HHBIX
peakuusix. Ilondarue o karamusze. lloHATHE O XMMHYECKOM PaBHOBECHM.
@DakTOpbl, BIUSIONIME HA CKOPOCTh XUMHYECKOW PEAKIUH U TOJ0KEHUE
XUMHUYECKOTO PABHOBECHS.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, DJICKTPOHHBIM  OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEbHO--BOCCTAHOBUTEIBHBIX PEAKIIMHA C HUCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopuss ~ BAEKTPOJMTUYECKON  JAUCCOLMAIMH. ONEeKTPONUTBl U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MeXaHW3M [OUCCOLMAIMU BEUIECTB C
Pa3NMYHBIMU BUJAMU XUMHYECKOU CBsi3U. Ctenenb auccounanuu. CUibHbBIE U
cia0ble DJIEKTPOJIUTHI.

Peakiiuu wonHOro oOMeHa. YCIOBUS TPOTEKAHUS PEAKIUd HOHHOTO
oOMeHa, TOJIHBIE M COKpalIéHHbIE HWOHHBIC ypaBHEHHs peakiuil. CBOICTBa
KHUCJIOT, OCHOBaHWUW U COJICH B CBETE MPEICTABICHUN 00 AJICKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETaUIoB (rpaduTa M aiMasa), CIOKHBIX BEIIECTB
(x71opuaa HaTpus ), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu
OT BO3JCHCTBUS Pa3NUYHBIX (HAaKTOPOB, HCCIEAOBAHHUE DIEKTPONPOBOIHOCTU
pacTBOpPOB BEILIECTB, MpOLECCa AMCCOLMALUU KHUCIOT, IIEJI04e u conei
(BO3MOKHO HCIIOJIB30BAHUE BHUJIEO0 MATEpPUAJTIOB), MPOBEJACHUE OMBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKA TPOTEKaHUS pPEakiuid HOHHOro OoOMeHa
(oO6pa3oBanue ocajka, BbIJEICHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakuu pas3noKeHusl, COEAUHEHNUs ), pACIIO3HABAHNE HEOPTAHUYECKHUX
BEIIECTB C I[IOMOIIBIO KA4YECTBEHHBIX pPEAKIUMWA Ha HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

HemeTanibl 4 MX COeAMHEHUS

OO6mass xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe cTeneHn okucaeHus. CtpoeHue u GU3NIeCKue CBONCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMoeiicTBUE C MeTajylaMU, HEMETa/llaMH, HiejdodyaMu). XJIOPOBOAOPOI.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpuMmeHeHue. Jlelctrue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHenmume XJOpuibl U UX
HaXOXJCHHE B MIPUPOJIE.



O61as xapaktepucTika 31eMeHTOB VIA-rpynnel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENeHU OKucieHusl. CTpoeHue u (Gu3nYecKre CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJa U Cephl. AJUIOTPONHBIE MOJAUDUKALUU
KHCJIOpOJIa U cepbl. XUMUUYECKHE CBOWCTBA cepbl. CepoBOAOpPOA, CTPOECHHE,
buznyeckue W XuMHUYeckue cBoicTBa. OKcHIBI CEpbl KaK MPeACTaBUTEIU
KHUCJIOTHBIX OKCHI0B. CepHasi KHUCIIOTa, (PU3UYECKHE M XUMHUYECKHE CBOICTBA
(oOurue Kak MpeCcTaBUTEINs Kiacca KUCIOT W crnenuduueckue). XUMUYECKUe
peaKkiuu, JIeKallue B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHHUs] CEpPHOM
KUCIOTHL. [Ipumenenue cepHoit KucyioTel. Cou CEpHOU KUCIIOTHI, KaYeCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeAUHEHUN B MIPHUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKalolel Cpelabl COCIUHCHUSIMU  CEpBI
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa M BOJIOEMOB), CIOCOOBI €ro
IPEeIOTBPAIICHHUS.

OO6mras xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUsI. A30T, paCIIpOCTpaHEHHUE B IIPUPO/IC,
dbuznveckue U XuMU4Yeckue cBoictea. Kpyroropor azora B npupojsie. AMMHAK,
ero ¢u3MYECKUEe U XUMUUYECKHE CBOMCTBA, MoyiydeHue u npumeHeHue. Coiuu
aMMOHMUS, UX (PU3MYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakuus Ha MOHBI aMMOHHMS. A30THasi KUCJIOTa, €€ MoJydyeHue, Pu3ndeckKue u
XUMHYECKHE CBOMcCTBa (00mIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
cneruduyeckue). Vcmnonap3oBaHMe HUTPATOB M COJIEM aMMOHHS B KauecTBE
MUHEPAIBbHBIX yO00peHud. XHUMHUYECKOe 3arpsA3HEHUE OKpY>Karollehd cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKIH, 3arps3HEHUE BO31yXa, TMOYBHI H
BogoémoB). dochop, amtorponusie mMoaubukanuu (ocdopa, puznueckue u
xumudeckue cporictea. Oxeun gocdopa (V) u pocdopnas kucnora, pusndeckue
U XMMHYECKUE CBOMCTBa, monydeHue. Mcmonb3oBanue (ocdaroB B kauecTse
MUHEPAIbHBIX yI00OpEHUH.

O6mras xapaktepucTrka 31eMeHToB [V A-rpynmel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCJICHHUS. YTIEPOJ, aJUIOTPOIHbBIC
MoAu(UKAINKA, PACTIPOCTPAHCHHE B MPHUPOJE, (PU3NUYECKHE U XUMHUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoze. OKCUIIBI yIiiepoaa, ux
¢usnueckne W XUMHUYECKHE CBOMCTBA, JEWCTBHE HAa >KUBBIE OPTaHU3MBI,
MOJIYYCHHE W MMPUMEHEHHE. DKOJOTHUECKHE MPOOIIEMBI, CBI3aHHBIC C OKCHUIOM
yrieponaa (IV), rumoteza T1100aNbHOrO MOTEIUICHUS KiIWMaTa, MapHUKOBBIM
s dekr. YrombpHas KACIOTa M €€ COTH, NX (PU3NISCKHE M XUMUUCCKUE CBOMCTRA,
MoJlyueHne W TmpuMmeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, METUIIUHE, TPOMBIIILIEHHOCTH W CETHCKOM
XO35MCTBE.



[lepBoHauanbHble TMOHATHS 00 OPraHWMYECKUX BEIIECTBaX KaK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, ATWICH, alleTHJICH, 3TAHOJN, TIUIEPHH,
YKCyCHasi KucioTa). llpupomHple HCTOYHHKH  YTIEBOAOPOAOB  (YTOIb,
MPUPOJIHBIN Ta3, HePTh), TPOIYKTH UX MEepepaboTKu (OEH3UH), UX POJIb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: JKHPAX,
Oenkax, yrieBojax — U UX POJIM B J)KM3HU 4eJOoBeKa. MaTepuaabHOE SIMHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTUMHCHHUIA.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJyYCHUE H
npuMmeHeHne. CoenuHeHUs KpeMmHHsS B mpupoxae. OOmue mpencraBieHus o0
okcuze kpemuus (IV) u kpemHaueBoi kuciore. CHIMKATHI, UX UCIIOIH30BAaHUC B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEILHBIC MaTEPHUAJIbI: KEPaAaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, Keae300eToH. [IpobaemMbr 6€30MacHOT0 HCIIOIh30BaAHUS
CTPOUTEIIBHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM JKH3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHUYECKUX BEIECTB, CBOWCTB COJITHON KHCIIOTHI,
NPOBEJICHNE KA4YeCTBEHHBIX PEAKIUH Ha XJIOPHA-UOHBI M HAOIIOACHUC
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakarone (pU3nIecKue U XUMHUYCCKUC
CBOICTBA TaJlOTEHOB © WX COEOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJIEHHE C oO0pa3laMu XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJIeHHME ¢ oOpa3umamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATepUasoB), HaOIOJEeHUE Tpoliecca OOyrIMBaHUs
caxapa TMOJ JEWCTBHUEM KOHIICHTPUPOBAHHON CEpPHOW KHUCIOTHI, H3y4eHUE
XUMHUYECKMX CBOWCTB  pa30aBICHHON CEpPHOM  KHUCJIOTHI, TPOBEIICHHE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHWE TIpU3HAKa ¢
IIPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMATEPUATIOB), oOOpa3laMu
a30THBIX U (PocPOpHBIX YIOOpECHHH, IMOTyYeHHEe, COOMpaHKe, paclio3HAaBAaHUE U
M3y4eHHE CBOICTB aMMMaka, MPOBEJCHUE KAUeCTBEHHBIX pEaKIHWii Ha HOH
aMmMoHMST W ¢dochaT-MOH U U3YYCHUE TPHU3HAKOB WX TMPOTEKAHUSA,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), H3YYEHHUE MOJENEeH KPUCTALTUYCCKUX
peméTok anmasa, rpadura, Qymiepera, 03HaKOMIICHHE C ITPOIIECCOM afCOPOITHH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOHWCTBOM MPOTHUBOTA3A,
MOJIyYCHHE, COOMpaHre, paclio3HaBaHNE U U3yYCHUE CBOMCTB YTIIEKHUCIIOTO Tasa,
MIPOBEJICHNE KAaYECTBEHHBIX PEaKIMi Ha KapOOHAT U CHIIMKAT-HOHBI U N3YYCHUE
MPU3HAKOB WX TNPOTEKaHWS, O3HAKOMJICHHE C TMPOAYKIHEH CHINKATHOU
MIPOMBITINICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHeitmme
HEMETaJUTBI M X COCTHHCHHUS.



MeTtajuibl M UX COCAMHEHUS

OO6miass xapakTEpUCTUKA XUMHUYECKHX OJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX NMOJIOKEHUA B [leproanyueckoi CucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe METAILIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAs] KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN DSl
HalnpspKeHU MeTtauioB. PU3MUYECKHEe M XUMHUYECKUE CBOMCTBA METAaJUIOB.
OO6mue crocoObl TONydeHUsT MeTauioB. [loHSATHE O KOPpPO3UH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[IlesouHble MeTaIIBL: TTOJ0XKEHKE B [leproandyeckoil cCHCTEME XUMHUECKUX
anemenToB JI. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dusnyeckrue U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus u kaius). OKCuabl u
TUAPOKCHUBI HATpud U Kanus. [IpuMeHeHue WIETOYHBIX METANIOB U HX
COEIMHEHUN.

[[leiouyHO3EMENIbHBIE METANIBI MarHuid W KaJbLMi: TOJOKEHUE B
[Tepunoanueckoil cucreme xumuueckux 3yeMeHToB /. 1. MenneneeBa, ctpoeHue
WX aTOMOB, HaxoXjaeHue B mnpupoae. dusnueckne M XUMHUUYECKHE CBOMCTBA
MarHuss W Kajapuusa. BaxkHeilline coequHEeHUs KalbLUs (OKCHI, THAPOKCHUI,
coinn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmromuHuii: mnonoxkeHue B llepuonnueckoil cucteMe XMMHYECKHX
sanemeHtoB /. . MeHueneeBa, CTpOEHHWE aTroMa, HAXOXKIECHHUE B MPHUPOJE.
duznyeckue M XUMHYECKHE CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOICTBa
OKCH/JIa U TUAPOKCUJIA aTFOMUHUSL.

Keneso: monoxenue B [lepuoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xene3a (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C 0Opas3lamMu METAUIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, H3YYE€HHUE pE3yJbTAaTOB KOPPO3UU METAIIOB  (BO3MOXHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHUIA
KaJIbLIUSl UM HATpus C BOJOM (BO3MOXKHO HCMOJb30BAaHHUE BUIECOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOU BOBI, ITPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKUMI HA NOHBI: MarHus, KaJblUs, AJIFIOMUHUSA, [IMHKA, Kee3a
(I1) m »xenesa (I1I), menu (I1), HaGmroeHUE U OTIMCAHKE TIPOIIECCOB OKPAIITUBAHUS
IJJAaMEHH MOHAMU HATpusl, Kallus W Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpUATIOB), HCCIIeIoBaHHE aM(pOTEPHBIX CBOMCTB  THUIPOKCHU]IA



ATFOMUHUS U TUAPOKCH]IA IIMHKA, PEIICHNUE SKCTICPUMEHTAIBHBIX 33124 110 TEME
«BaxxHenne MeTauibl U UX COCTUHECHUS.

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
HCITOJIb30BaHUE BEIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XAMHYECKUX 0KOTaX M OTPABICHUIX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKaromiel cpeanpl (MpeneiabHas J0mycTuMas
KOHIIeHTparnus BemecTs, nanee — [1JIK). Poib XuMuu B pelieHHH SKOJIOTHISCKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEePHATIOB (CTEKJIO, CIIJIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHaIbl).

Mesxcnpeomemnuvle ceasu

Peanuzanmst MEXNpeaIMETHBIX CBS3€d NMPU M3YYCHUU XMMHHM B 9 Kiacce
OCYIIECTBIISICTCSI 4Yepe3 HCIIOIh30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
TOHSITHI, TaK W TIOHSITHH, SIBJISIONIUXCS CHCTEMHBIMU JIJIS1 OTACIIBHBIX TIPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO61me ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKalusi, NepUOAUYHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIHPOBAaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duzuka: Marepusi, aTroMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, SJECKTPUUYECKUN 3apsii, MPOBOIHUKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIIECTBA, ra3, pacTBOpP,  PacTBOPUMOCTb,
KPUCTAININYECKasd penI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, EIUHUIIBI
M3MEPEHUs, KOCMHYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPATIbHBIC
YI0OpEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
TMOJIE3HBIE NCKOIIAeMbIE, TOTIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIETro
o0pa30BaHus JOCTUTAIOTCS B XOA€ OOy4eHHs XMMHH B €IMHCTBE Y4eOHOU U
BOCIIUTATEIIbHOM  JIEATEIbHOCTY B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATTM3AIMN 00YyUYaOIINXCHI.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBATBCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHOIICHUS K  OTEUEeCTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe O TepeloBbIX JOCTIKEHHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM, y4eOHO-MCCIIEAOBATEILCKOM, TBOPYECKOM HM JPYTHX BHJAX
NESTENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESTENLHOCTH TPH
BBITIOJTHEHUU Y4YEOHBIX, IMO3HABATENBHBIX 3a/1ad, BBIIIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIIIH B MPOIIECCE ITOM yIeOHO NeITeTbHOCTH,
TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IOCTYHNKH CBOMX TOBApPHUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUN
MOCTYTKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISIOLIUE
OCHOBY JJIsl TOHUMAaHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA3IX YEJIOBEKa C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



M03HABATEIbHBIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUH MO
XUMUHU, HEOOXOIUMbIE JIJI1 OOBICHEHUS! HAOJ0IaeMbIX MPOIIECCOB U SIBICHUM,
MO3HABATEIbHON, HHGHOPMAIIMOHHON M YUTATENbCKON KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl ¢ Y4YEOHBIMHU TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMH CpPEACTBAMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYyYEHHUIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €camM0O0Opa3OBaHUIO, TMPOCKTHOM U  HCCIEI0BATEIbLCKOM
JeSATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHSI 00yUYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTU 3>KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHUE TOCJIECACTBUU U
HETMIPUSATHE BPEJIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOJIFOICHUS TTpaBUJl 0€30MaCHOCTH TIPU OOpaIleHuN
C XMMUYECKUMHU BEI[ECTBAMU B OBITY M pealIbHON KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3YyYeHHIO Mpodeccuid U TpyAa pa3iIudHOro
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUU N0 XUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOpPUU MPOAOKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHenmHONH mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTUPOBAThCS B MPodecCHOHATbHOU
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHUYECKHU 1e7ec000pa3HOe OTHOUIEHHWE K MPHUPOAE KAK HCTOYHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0pOBOI0O
u Oe3omacHOro oOpasza >KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MIEeCKOMY U TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
mpaBuwI 0OE30MacHOTO TOBENEHUS TpH paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaLMIX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJTy9aeMbI€ TIPU W3YUCHUN XUMUH, JIJIS
pelIeHusT 3a/a4, CBA3aHHBIX C OKPYXKAIOLIEW MNPUPOAHOM Cpeaou, I
MOBBIIIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOTO
XapaKTepa dKOJIOTMUYECKUX MPOoOJIeM U MyTel UX pelieHus MoCPeICTBOM METO/I0B
XUMHH, 3KOJOTHYECKOTO MBINUIEHUS, YMEHHUS pPYKOBOJACTBOBAaTHCS UM B
MMO3HABATENIbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.



METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranpeaMeTHBIX PE3yNbTAaTOB BBIACIAIOT 3HAUYUMbBIC TS
dbopMupoBaHusT MHUPOBO33PEHUS OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
MIPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPhIS
HCIIOIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MpeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUU U3 ITUX MPEIMETOB (HOPMUPOBATH MIPEACTABICHUE O IIEJIOCTHON
HAay4yHOM  KapTUHE MHpa, U  YHHUBEpPCaJbHbIE  ydeOHbIE  JIEUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHHKATUBHBIE, peryJsTUBHBIC), KOTOPBIC
obecnieunBalOT  (opMHpOBaHME  TOTOBHOCTHU K  CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBbie JJornueckue NecTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHSIMH ), UCIIOJI30BATh
MOHATHUS JJI1 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KPUTEPUH JIJIs1 KJIaCCU(PUKAIIMN XUMHUUECKHUX BEIIECTB U XUMUYECKUX PEAKIIUM,
yCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U MEXKAY O0OBEKTaMU W3YyYEHHS,
CTPOUTH JIOTHYECKHUE paCCykAeHUA (MHIYKTHUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHUH), J€JaTh BBIBOJbI U 3aKIIOYEHUS;

yMEHHE MPUMEHATh B IMpOllecCE€ IMO3HAHUS TMOHATUS (MpeaMEeTHbIE U
METanpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XUMHH, TPeoOpa3oBhIBaTh HIUPOKO TMPHUMEHSIEMBbIE B XUMUU MOJCIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyna
U ypaBHEHUE XUMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4ETOM 3TUX MOJIECIIbHBIX IPEACTABICHUN BBIABIISITh U XapaKTEPU30BaATh
CYIIECTBEHHBIE TPU3HAKUA HM3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHYECKUX PEAKIUW, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTUBOPEYMS B U3y4aEMbIX MIPOLECCAX U SBICHUSIX.

ba3oBble ncciaenoBaTe/ibCKue AeiCTBUA !

YMEHHUE HCIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKK€ B KAauyeCTBE OCHOBBI Il (POPMUPOBAHHS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHUIO, OPTAaHU3AIMH W TPOBEICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOPMYIUPOBATH 000OIICHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABISAThH
OTU€T O IMPOJIeTaHHON padoTe.



Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEICTABICHUS, TOIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAST JIMTEpaTypa XUMHYECKOTO COACPKaHUS, CIPaBOYHbBIC
nocobusi, pecypcel MHTepHETa), KPUTHUECKU OIICHUBATH MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE TMPUMEHSTh Pa3IMYHbIe METOAbI U 3aMPOCHI MPU TOUCKE U 0TOOpE
uH(OpMaIlMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJisI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIACTH UCIIOJIb30BaHUSI MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTIO WCIIOJIB30BAHUS PA3JIMUHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOATEILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEeCTaBICHUS
uH(OpMalMK ¥ WILITIOCTPUPOBATH PEIIacMbIe 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCIIE0BATEIBCKOM ACATEILHOCTH HH(POPMAITHIO O BIUSHUY TPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKpYXKAloled MPUpOAHON
Cpeapbl.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHs 3a/1aBaTh BOIPOCHl (B XOJ€ nauanora W (WJId) IUCKYCCHUU) IO
CYLIECTBY 0OCyX)HaemMoil Tembl, (OpPMYIHpPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIINIOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeiaTh MNpPE3CHTALMIO
PE3YJIBTATOB BHITIOJHEHUS] XUMUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OTIBITA,
nabopaTopHO paboOThl TIO HKCCIIEIOBAHUIO CBOWCTB BEIIECTB, Yy4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIOMIUX MPOOJEM Ha OCHOBE ydé€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS
no3uiuii (00CyX1eHrss, 0OMEH MHEHHSIMHU, «MO3TOBBIC IIITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUM, ONpEAEICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIe 1elCTBHS:

YMEHUE CaMOCTOSITEIBHO OMNPENEsATh LEIN JIeSITeIbHOCTH, TIIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BEIOMpATh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEILHO COCTAaBJISTh WU KOPPEKTUPOBATH



NPEIIOKEHHBI QJITOPUTM JEUCTBUM [PU BBIIOJHEHUU 3aJaHUN C Y4YETOM
MOJIyYEHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBJICHHOW €U, YMEHUE
KCMOJI30BATh U AHAIU3UPOBATh KOHTEKCTHI, IPEAjiaracMbl€ B YCIOBUH 3aJaHUA.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBUM, crneuuduyeckue IS TPEAMETHOM 001acTH  «XUMHS», BUIBI
NEATEIbHOCTA IO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenuss B 8 kijacce mpeamMeTHble pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJICKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHAS U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0JIsI XUMHUYECKOIO0 JJIEMEHTAa B COCAWHEHUH, MOJIAPHBIN
00BEM, OKCHII, KHCIIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHUIATEIHHOCTD,
CTeNeHb OKHCIICHUS, XUMHUYECKasi peakius, Kiaccuukaius peaxkiui:
pEaKUUM COCIUHEHUs, PEAKUUU PA3JIOKEHUS, PEaKLUU 3aMEIICHUs,
peakuuu oOMeHa, 3K30- M SHAOTEPMUYECKUE PEAKIINH, TETIOBOM A hexT
peaKkIuy, sIpO aToMa, AJIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTalb,
pagpyc aroMa, XUMHYECKas CBfA3b, IIOJSpHAasT U HENOJISpHasd
KOBAQJICHTHAsl CBS3b, MOHHAs CBsI3b, WMOH, KAaTHOH, aHWUOH, pPAacTBOD,
MaccoBasi A0Jis BellecTBa (IPOLIEHTHAs KOHLIEHTPALIMs) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX IIOHSATUUA H
IIPUMEHSATH 3TU NOHATUSA [IPU ONKCAHUU BEIIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JUISI COCTAaBJICHHS (QOpMyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENSATH BAJIGHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTETICHb  OKHCIIGHHWS DJJIEMEHTOB B  OWHAPHBIX  COCIUHCHHSIX,
IIPUHAJIC)KHOCTD BELIECTB K ONPENECIEHHOMY KIIACCY COCAUHEHUU I10
dbopMmymnaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cmbicn llepuonnueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JIEMEHTOB OT UX IMonoxeHus B [lepuonnueckoit cucreme,



3aKOHOB COXpPAHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTapo;

ONMMCHIBaTh M XapaKTepus3oBaTh TabmuuHyo ¢opmy Ilepuonnueckoi
CHUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iMyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «nobounas noarpynna (b-rpymnmna)», masnsie
U 0OJIbLINE MEPHOJIbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPhIE UMEIOTCA B
tabiuue «llepuoguyeckas cucrema xumuueckux snemeHToB J[. .
MenpeneeBay € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX 3JEMEHTOB (cocTaB M 3apsj sapa, oO0Ilee Yucio
AJIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIOSM);
KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYeCcKue
BELIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakIiy BEIECTB, M0 TeII0OBOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKHUE CBOMCTBA BEIECTB
pa3sIUYHBIX  KJIACCOB,  TOJTBEpXAas  ONUCAHWE  NpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEaKITU;
NPOrHO3UPOBATH  CBOMCTBAa BEHIECTB B  3aBUCMMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX
IPEBpaIEHU B Pa3INYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIIbHYIO MOJEKYISIPHYI0 M MOJIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

NPUMEHSITh OCHOBHBIE OIEpPAllMd MBICIUTEIBLHON NESITeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3AIHIo,
KJIacCU(UKAIINIO, BBISBICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3eH — IS
U3YUYEHHUs CBOWCTB BEIIECTB M XMMHUYECKUX pEaKIUW, €CTECTBEHHO-
Hay4dyHblE  METOJAbl  TO3HaHUS —  HAONmIOJEHHe, W3MEpPEHHE,
MOJEINPOBAHNE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

cleioBaTh IpaBWJIaM  TOJIb30BaHHUS ~XMMHUYECKOW TMOCYIOH U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOparieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB TO TMOIYYCHUI0O W COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MaCCOBOM JIOJIEW pAaCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBaTh M MOPOBOJUTH  XMMHYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUWIO pPACTBOPOB WIEJIOYEM M KHCIOT C IOMOIIBIO
WHJIUKATOPOB (JakMyc, peHon(pTaIenH, METUIIOPAHK U APYTHE).



K koHuy oOyueHust B 9 kJjacce npeamMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHUM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTENCHb
OKHUCJICHUS, XUMUYECKasl PeaKIysl, XUMUYECKas CBsI3b, TEIIIOBOM A PekT
peakuud, MOJib, MOJIAPHBIM  00BEM, pPACTBOp,  BJIEKTPOJUTHI,
HEBJICKTPOJIUTBI, JNEKTPOIUTAYECKAS TUCCOLIMALINS, PEAKIIMU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCICHHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(poTepHOCTh, XUMUYECKas CBSI3b (KOBaJICHTHAs, MIOHHAS,
MeTaJUTMYecKasi), KpUCTaUIMYecKas penéTka, KOppo3us METaJlIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKOW PEAKIMU, NPEAETbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSTUU H
NPUMEHSTh 3TH TOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJI COCTaBlIeHUS (opmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

ONPEAEIATH BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUUYECKUX JJIIEMEHTOB
B COCIUHEHMAX pPa3JIMYHOIO COCTaBa, IPUHAMICKHOCTh BELIECTB K
OTNpeeIEHHOMY KJIACCy COeAMHEHHM Mo (opmysam, BHUJ XUMUUYECKON
CBA3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHHUSX, 3apsi]] MOHA 110 XUMHUUYECKOU (hopmyIie, XapakTep Cpelibl B
BOJIHBIX pacTBopax HEOPraHUYECKUX COCIMHEHUN, THUII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHHWE: ONUCHIBATh U XapaKTEPU30BATH
Tabunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
pasznuyaTh MOHATHUS «rJaBHas noArpymnma (A-Tpynma)» M «moOodHas
noarpymnmna (b-rpynma)», manple W OOJbIIME MEPUONBI, COOTHOCUTH
0003HaueHUsI, KOTOPHIE HUMEIOTCS B TIEPUOIUYECKON TaliuIe, ¢
YUCJIOBBIMM ~ XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHX
AMEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO JIIEKTPOHOB U
pacrpeneneHue HUX IO DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OO0IIUe
3aKOHOMEPHOCTH B U3MEHECHHUH CBOMCTB JIEMEHTOB U UX COCIMHEHUN B
Mpeiesiax MajbIX IEPUOI0B U TJIABHBIX MOJATPYMII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(UIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYECCKUE
BEIECTBA, XUMUYECCKUE PEAKIINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, MO TEIIOBOMY (D QEeKTy, M0 M3MEHEHUIO CTEIICHEH
OKUCJICHHS] XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIKUE U CHEU(PUIESCKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TOJTBEP)KIas OIHCAHUE
IpUMEPaMH MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHiA;

COCTaBIIATh YPAaBHECHHS DJCKTPOJUTHYCCKON JHUCCOIUAIIUN KHUCIIOT,
IICJIOYCH W COJICH, TOJNIHBIE W COKpAIICHHBIC YPaBHEHUS pEaKIui
MOHHOTO  OOMEHAa, YypaBHGHHS  pEaKIHi,  MOJATBEPIKIAIOIINX
CYIIECTBOBAHUE TCHETHUYCCKOW CBS3U MEXKJY BEIIECTBAMM Pa3IUIHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTH OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIHHA
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTECKAHUS XMMHYCCKHX IPEBPAIICHHH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTENIbHYI0O MOJEKYISIPHYI0 M MOJIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrOo »dJieMeHTa 1o (opmyre
COCIMHEHHS, MAacCCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIny;

coOoMaTh  TpaBWiIa  IOJIB30BAaHHMS  XMUMHUYECKOW  IMOCYAOM |
7a0opaTopHBIM O00OpYAOBAaHHWEM, a TaKXe MpaBWiIa OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIUSMU TIO BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYCHUI0 U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

NPOBOAUTH  PEaKIMH, TMOATBEPKIAIOMINE KAaYeCTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-
, Hoaua-, kapOoHat-, pocdar-, cCUIUKAT-, Cyabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI M MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OIEpAllid MBICIUTEILHON NEeATeTbHOCTH —
aHaJgu3 ® CHHTE3, CpaBHEHHE, 000O0IIEeHHe, CHCTEeMaTH3AIHIo,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBSI3€H — JJII U3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHA, E€CTECTBEHHO-HAyYHBIE METOMIbI
MO3HAHUs — HaOIIO/IeHNe, U3MEPEHHEe, MOJICIUPOBAHNE, YKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoTbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MOHATUHSA
XUMHSA — BaKHas
11 00JacTh €CTeCTBO3HAHUS 5 5 bubnuoreka [JOK
' U TIPaKTHIECKOM https://m.edsoo.ru/7f41837¢c
JIESITEILHOCTH YEJI0BEKA
12 BemecTBa n xumMuyeckue 15 1 bubnuorexa [JOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. Kucnopoa. 5 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Boma. P .
53 ona. PactBopsbl 5 1 1 bubnuoreka [JOK

[TonsTHE 00 OCHOBAHUSIX

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



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

OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYeCKHX 11 1 1 bu6moreka LIOK
' P . https://m.edso00.ru/7f41837¢
COCOANHCHUHN
Hroro no pasgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xummnuyeckux 31eMeHToB I, . MenaesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuu

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

https://m.edsoo.ru/7f41837¢c

3.1 XUMHYECKHAX DJIEMEHTOB 7
. Y. Mennene-ceBa.

Crpoenue atoma

XUMHYECKas CBA3b.

3.9 OKHCIUTETbHO- 3 1 bubnuorexa [JOK
' BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6mmoreka [IOK
u 15
TOTO T pasAciy https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 Eubmorexa HOK

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

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 5



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

9 KUIIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE N
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeIoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorera [JOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINAIIN. 3 1 1 bu6mmoreka [IOK
' XUMUYECKUE PEaKIINU B https://m.edso0.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
bubnuoreka [JOK
2.1 XUMHYECKUX AJIIEMEHTOB 4 1

VIIA-rpynmnsl. ["anorenst

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



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

OOmast xapakTepuCcTUKa
XUMHNYCCKHUX JJICMCHTOB

bu6mmoreka [{OK

2.2 6
VIA-rpynnet. Cepa u eé https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01as XxapakTeprucTUKa
53 XUMHYECKHX JIEMEHTOB 7 bu6moreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dhocdhop u ux coenMHEHUS
OO6mras xapakTepucTuka
XUMHUYECKUX DJIEMEHTOB BuG 1OK
nonmoTeka
2.4 IVA- .Y 8
rpy:rmm fiepoiu https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro mo pazgeny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
OO6mue cBoiicTBa bubmuoreka [JOK
3.1 4
METaJUIOB https://m.edsoo.ru/7f41a636
Baxwueiimue meTamibl 1 bubmuoreka [JOK
3.2 16
HUX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20



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

Paznen 4. Xumus n okpyxkamwomas cpeaa

41 BemectBa u matepuansl B 3 bubnuotexa [JOK
' JKU3HU 4EJI0BEKA https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 3
p 3 bu6moteka [IOK
C3CPBHOC Bpems https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KosmmuyecTBo yacos DJIeKTPOHHbIE
n ara uudpoBbIe
/ Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
Bcero U3y4eHusl odpa3oBaTejbHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Poss xumun B bubmmoreka [{OK
1 YKU3HM yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsTHE O METOJAX TIO3HAHMUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHUHU
e
[TpakTrueckast pabota Ne 1
bu6mmoreka [IOK
«IIpaBmiia paGoTHI B 1ab0paTOpun
3 . 1 https://m.edsoo.ru/ff0d23
1 TIpuéMBI 0OpaIICHUS C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bubmuoreka [JOK
YucThie BEIIECTBA U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cMmecei ca
[TpakTtuyeckas padora Ne 2 bubnuoreka [IOK
5 «Paznenenue cMmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKU TTOBAPEHHOM COJIH)» c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI 1 MOJICKYJTBI https://m.edsoo.ru/ff0d2a
6¢
XHUMHUYECKHUE AIIEMEHTHI. 3HAKH bubmmorexa [{OK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmmoreka [{OK
8 IIpocTsie 1 CI0KHBIE BEMIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XumMuieckas opmysa bubmorexa OK
10 ) ya. https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB o
XUMUYECKUX DJIEMEHTOB -
OrtHocHTenbHAas aTOMHAas Macca. bubnmuoreka [JOK
11 | OtHocuTENbHAS MOJIEKYIISIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10151 XHMHYECKOTO bubmorera [JOK
12 https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bubmuoreka [JOK
KomnuecTBo BemecTBa. MoJib.
13 0 https://m.edsoo.ru/ff0d52

Moumnspaas macca

30



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

du3nyeckre 1 XUMHUYIECKHE

bu6mmoreka [IOK

14 https://m.edsoo.ru/ff0d37f
SIBJICHUSL. XUMHYECKasl PEaKITUs a
[Tpu3Haku U yCIOBHS MPOTCKAHUS bubmorexa HOK

15 P Y . P https://m.edsoo.ru/ff0d3a
XUMHYECKUX PEaKIIUi 16
3aKOH COXpaHEHMsI MacChl bubnuorexa [JOK

16 | BemecTB. XuMHUECKHE https://m.edsoo.ru/ffod3b
YpaBHEHUSA 88
Beruncnenus koandecTBa, MacChl bu6moreka [IOK

17 | BemecTBa M0 ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKUX PEAKIIUI 08
Knaccudukanus xumMmuaeckux

€akui (CoeqMHEHUS bubmorexa LOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pasoKeHUs, 3aMEICHNUS, 4
oOmeHa) B
M. B. JIoMOHOCOB — y4€HBIii- bubnnoreka [JOK

19 | »suukmoneauct. O60OIICHHE U https://m.edsoo.ru/ff0d40
CUCTEMaTH3aIus 3HAHUH c4
KonTponsnas pabora Nel mo teme bubnnoreka [JOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42

PCaKInum»

90



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bu6mmoreka [{OK

21 | Bo3myxa. Kucmoponm — sneMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
OuU3NYECKUE U XUMUICCKHC
CBOMCTBA KUCJIOPOJia (peaKIuu bubmorera [JOK
22 https://m.edsoo.ru/ff0d46
okucieHus, ropeaue). [lonarue 14
00 okcuax o
(ot e s
23 https://m.edsoo.ru/ff0d49
MIPOMBIIIITICHHOCTH. [IpuMeHeHue 7a
KHCIIOpoa
TennoBoii 3¢ ekt XuMuIecKou
peakuuu, NOHATHE O bubnuoreka [IOK
24 | TEpMOXMMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
5K30- ¥ SHIOTEPMUYECKUX 90
peaxkusax
TormmBo (HedTh, yroiab U METaH). bubnmuoreka [JOK
25 | 3arpsizHeHUE BO3IyXa, COCOObI https://m.edsoo.ru/ff0d4c
€ro IpeaoTBpaICHUS 4a
[IpakTuueckas padbora Ne 3 mo
teMe «Ilonydyenue u cobupanue bubmorexa HOK
26 https://m.edsoo.ru/ff0d4ae

KHUCJIOPOJIa, U3YYEHUE €T0
CBOWCTB»

2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopon — aneMeHT u nmpocroe

bubmuoreka [JOK

27 | BemectBo. HaxoxacHue B https://m.edsoo.ru/ff0d4d
npupoie do
DOU3NYECKUe U XUMHUYECKHUE bub6mmoreka [{OK
28 | cBoiictBa Bojopoaa. [IpumeHenHue https://m.edsoo.ru/ff0d4d
BOJIOpO/Ia do
bubmmoreka [{OK
29 | TloHsATHE O KHUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoOsI MmoTydeHust BOAOPOJIa B bubmmorexa [OK
30 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[Tpaktruueckast pabota Ne 4 o
bu6mmoreka [IOK
teme «[lonmydyenue u cobupanue
31 https://m.edsoo.ru/ff0d4f4
BOJIOPOJIa, U3yUCHHUE ETO 5
CBOMCTB» B
Monspabiii 00bEM ra3oB. 3aKOH bubmmorexa [JOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruucnenus o0b€Ma, KoJuvyecTBa
bubmuoreka [JOK
BEIIECTBA Ia3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55

KOJINYECTBY BEIIECTBA WIH
00BEMY

ao



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

Beruucinenus 006EMOB ra3oB 0o
YPaBHECHHUIO PEAKIIUU Ha OCHOBE

bu6mmoreka [{OK

34 B, . https://m.edsoo.ru/ff0d57
3aK0HA 00OBEMHBIX OTHOIIEHHIN 08
rasoB 038
bubmmoreka [{OK
(DI/I3I/I‘-I€CKI/IC U XUMHUYCCKHC
35 N https://m.edsoo.ru/ff0d58
CBOUCTBA BOAbI
7a
Cocras ocHoBauuii. Ilousitue 00 BubmroTexa HOK
36 https://m.edsoo.ru/ffod59
UHIUKATOPaX
e2
Bona kak pactBoputens.
q bu6mmoreka [IOK
ACBIIIICHHBIC 1 HCHACBIIIICHHBIC
37 https://m.edsoo.ru/ffodsh
pactBOpbl. MaccoBas 101 40
BEILLIECTBA B PacTBOpE T
[TpakTruueckast pabota Ne 5 o
bu6mmoreka [JOK
teme «IIpuroroBiaenue pacTBOpoB
38 . . . https://m.edsoo.ru/ffod5e
C onpeenéHHON MacCOBOM JT0JICH ba
PacTBOPEHHOTO BEIIECTBA» _
KonTponsnas pabora No2 mo teme bubmotera [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopona. Boga» 42
. bubmuoreka [JOK
OKcuapl: coCTaB, KiaccuduKaus,
40 https://m.edsoo.ru/ff0d66

HOMEHKJIaTypa

4e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[Tony4yeHnue u xXumMu4eckue

bubmuoreka [JOK

41 | cBOMCTBA KUCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHIOB 4e
OcCHOBaHHUS: COCTaB bubmorera [JOK

42 ) ’ https://m.edsoo.ru/ff0d67
KJaccuukaiys, HOMEHKIATypa ca
ITonyyenune 1 XUMHUYECKHE bubmiorexa HOK

43 e . https://m.edsoo.ru/ff0d67
CBOMCTBAa OCHOBaHUI ca

bu6moreka [IOK

KwucmoTsr: cocTas,

44 https://m.edsoo.ru/ffOdfee
Kiaccuukaiys, HOMEHKIATypa )
[Tosnydyenune u xuMuuecKue bubmorexa HOK

45 qu https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT 5
Conu (cpenHue): HOMEHKIATypa, bubnmuoreka [JOK

46 | crmocoObl OJTydEHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHUE CBOMCTBA 74
[IpakTueckas pabora Ne 6.
Peurenue skcnepuMeHTaIbHBIX bubnnoreka [JOK

47 | 3amad o teme «OCHOBHBIE https://m.edso0.ru/00ad9b

KJIACChl HEOPraHUYECKUX
COEIMHEHUI

ic



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

['enernueckas cBsA3b MEXKIY

bubmuoreka [JOK

48 | xmaccaMu HEOPraHHYECKUX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O06001IeHNe U CUCTEMATH3AIIHS bubnmorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HaAHUH
b2
KonTponsnas padora Ne3 no teme bubnnorexa [JOK
50 | "OcHOBHBIC KJIacChI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTMHEHUIN" la
[IepBbIe ONBITKH
bu6mmoreka [IOK
KJIacCU(PUKAIUA XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsTHE O TpynTIax fa
CXOJHBIX DJIICMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYecKuXx 3jaeMeHToB 1. Y. 2¢
Meupeneena _
bu6mmoreka [JOK
53 | Ilepuoapl, TpymIbl, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bubmuoreka [JOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AO€P. H3oTomnsl

42



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHeneeBa o
XapakTepucTUKa XUMHAYECKOTO
bubmmoreka [{OK
JJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. M. 24
MeHeneeBa o
3nauenue [lepnoauyeckoro
bu6mmoreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4EHBIN, MTeIaTOT ¥ TPaXIaHIH -
bu6mmoreka [IOK
DJIEKTPOOTPUIIATETLHOCTD
58 https://m.edsoo.ru/00adaa
aTOMOB XHUMHUYECKUX DJIEMEHTOB b3
bu6mmoreka [JOK
59 | HWonHag xumMu4deckas CBSA3b https://m.edsoo.ru/00adac
34
bubmuoreka [JOK
KoBanentrnas nonsipHas
60 https://m.edsoo.ru/00adaa

XHUMHNYCCKas CBA3b

b8



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBanentnas HenoJssipHas

bubmuoreka [JOK

61 1 https://m.edsoo.ru/00adaa
XHUMHNYCCKAAaA CBA3b b 9
bu6mmoreka [{OK
62 | CreneHp OKUCIECHUS 1 https://m.edsoo.ru/00adae
28
OKuCIUTETHbHO- bubmmorexa [TOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCJIILHBIC peaKHI/II/I 76
bu6moreka [IOK
64 | OKHUCIUTENU U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 o teme bubnuoreka [IOK
65 | «Ctpoenne aroma. XuMHUUIECKast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bu6mmoreka [IOK
P . 06006
66 C3CPBHBI YPOK ° iH cHue 1 1 https://m.edsoo.ru/00adb3
CHUCTEMATHU3AaLU 3HAHUI 3c
. bu6mmoreka [JOK
P . 00600
67 C3CPBHBIM YPOK © EH cHue 1 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3AaLU 3HAHUI b2
. bubmuoreka [JOK
P . 0600
68 C3CPBHRI YPOK © EH crme 1 https://m.edsoo.ru/ff0d61
CHUCTEMATHU3ALM 3HAHUI o6
OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
1 Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTHYeckue
/ Bcero 6 : U3y4YeHHsI o0pa3oBaTejibHbIE
I padoThI padoTsI pecypebi
[Tepuonnueckuii 3aK0H.
bu6moreka [IOK
[Iepnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
U. Menzeneesa -
3aKOHOMEPHOCTH B
. bu6moreka [IOK
W3MEHEHNUH CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKUX DJIEMEHTOB 6
MEPBBIX TPEX MTEPUOT0B -
Knaccudukanus u bubnuoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEIECTB 2
Buabsl XuMHUUECKOH CBSI3U U bu6mmoreka [JOK
4 THITBI KPUCTAJUTHYECKUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Kontponsnas padora Nel
o teme «IloBTopenue u
yrayOieHne 3HAHUHA
OCHOBHBIX Pa3/IeioB Kypca
8 xacca»

Knaccuduxarus
XUMHUYECKUX PEAKIUH I10
Pa3IMYHBIM IPU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch
0

[Tonsatne o ckopoctn
XUMHUYECKON PEaKIUU.
[ToHATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEaKLIHIX

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9
a

IloHsATHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSFOIIME HA CKOPOCTh
XUMUYECKON PEaKuu 1
IOJIOYKEHUE XUMHUYECKOTO

bu6moreka [IOK
https://m.edsoo.ru/00adc28
c

paBHOBECHs
OKHCIUTEIBHO- bu6mmoreka [JOK
BOCCTAaHOBHTEJIbHEIC https://m.edsoo.ru/00adcad

peaxiuu

(]



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus

. bu6mmoreka [IOK
ANEKTPOJIUTUYECKON
10 https://m.edsoo.ru/00adcd6
mucconnanuu. CuiabHBIE U g
ci1abble AIEKTPOITUTHI -
bu6moreka [IOK
HNoHHbIE ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit g
XuMHUYEeCKHe CBOMCTBA
KHUCJIOT ¥ OCHOBaHUU B bubmmoreka IJOK
12 CBETE MPEACTABJICHHI 00 https://m.edsoo.ru/00add5d
AIEKTPOJTUTUYECKON 8
JTINCCOINAITAH
XuMHYECKHEe CBOMCTBA
COJIEH B CBETE bubnuorexa [JOK
13 | mnpencraBieHuii 006 https://m.edsoo.ru/00add8b
ANIEKTPOIUTHYCCKOM 2
JTUCCOITHAITIN
bu6mmoreka [IOK
[TonsaTre o rumponause
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmere i bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
CUCTEMaTH3aIus 3HAHUH )
[TpakTuyeckas padora Ne 1. bubmotera [JOK
16 https://m.edsoo.ru/00addbf

«Pemenne

a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

OKCIICPUMCHTAJIbHBIX
3aga4»

KonTpomabnas padora Ne2
o TemMe

bu6mmoreka [IOK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIIACCOIHAIINSL. 0
XHUMHUYECKUE PEAKIINU B -
pacTBopax»
OO0111ast XapaKTepUCTHKA
P P bu6moreka [IOK
rajJoreHoB. XMMHUYECKHE
18 N https://m.edsoo.ru/00addfe
CBOMCTBA Ha MIPUMEPE )
XJjopa B
Xnoposogopoa. CosstHas
P P bu6moreka [IOK
KUCJIOTA, XUMUYECKHE
19 N https://m.edsoo.ru/00ade10
CBOMCTBA, MOJTYYCHHE, 4
IIPUMEHEHUE B
[IpakTiueckas pabora Ne 2
bubnuoreka [JOK
o teme «llomydyenue
20 https://m.edsoo.ru/00ade34

COJISTHOM KHCIIOTBI,
u3yueHue e€ CBOHCTB»

8



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Briuucinenus o
YPaBHEHUSAM XUMUYECKUX

bu6mmoreka [IOK

21 . https://m.edsoo.ru/00ade48
peaKIui, eciii OJIuH 13 g
peareHTOB JaH B U30BITKE B
bu6mmoreka [IOK
OO01as XxapakTepucTUKa
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
ANNOTpONHBIE
MOIUPUKAITUN CECPHI.
H d P " bubnuorexa [JOK
ax0XKJICHUE Cephl U e€
23 N https://m.edsoo.ru/00ade64
COEMHEHUH B IIPUPOLE. a
XUMHUYECKUE CBOMCTBA B
cepbl
CepoBoopo, CTpOEHHE, bubnuorexa [JOK
24 | (¢u3MYecKue U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxkcuppl cepbl. CepHas
bubnuoreka [JOK
KHCJIOTa, GU3HUYECKUE U
25 https://m.edsoo.ru/00adea?

XHUMHNUYCCKHUEC CBOﬁCTBa,
IIPUMCHCHHUC

8



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIEKAIIME B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda

bu6mmoreka [IOK

26 | TOIy4eHus CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMHUYECKOE a
3arpsI3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrancienune MmaccoBoit bu6moreka [IOK

27 JIOJIA BBIXOJ1a TIPOJTYKTa https://m.edsoo.ru/00adec8
peaxIn a
OO6mras xapakTepucTuka
3JEMEHTOB V A-TpyIIIbI. bubnuorexa [JOK

28 | A3sort, pacnpocTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoie, PU3NUECKUE U 6
XMUMHYECKUE CBOICTBA
AMMuak, ero pusndeckue bubnuoreka [IOK

29 1 XUMHAYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IPUMEHEHHE 4
[IpakTiueckas padota Ne 3
o teme «llomydyenue bubmmorexa [JOK

30 https://m.edsoo.ru/00adf18

aMMHaKa, U3y4eHue ero
CBOWCTBY

0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

A3oTHas KHCI0Ta, €€

bubmuoreka [IOK

31 | ¢usmveckue u XUMHYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
Hcnonp3oBanne HUTPATOB
U COJIE aMMOHMUS B
Ka4eCTBE MUHEPAIBHBIX bubnuoreka [JOK
32 | ynoOpeHwmii. XuMHYECKOE https://m.edsoo.ru/00adf51
3arpsiI3HEHUE OKPYKarolen 8
Cpelbl COSTMHECHUSMU
azora
Docdhop. Oxenn bocdopa
(V) EI) q)icq)opﬂaj) KI/I(cbnopTa, bubmmorexa TTOK
33 https://m.edsoo.ru/00adf68
¢buznyeckue 1 XuMu4ecKue .
CBOICTBa, MOJIy4YEHHE
Hcnonws3oBanue dochaTon
B Kau€CTBE MUHEPAJIbHBIX bubnuorexa [JOK
34 | ynoOpeHuii. 3arpsi3HeHHE https://m.edsoo.ru/00adfc?
MIPUPOIHON Cpeibl 0
dhocdaramu
Yraepox, bubmuoreka [JOK
35 | PactpocTparenue s https://m.edsoo.ru/00adfd9

npupoje, puznyeckue u
XMUMHUYECKUE CBOMCTBA

c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux
¢bu3nvecKre 1 XUMHUECKUE

bu6mmoreka [IOK

36 | cBolicTBa. DKOJOTHYCCKHE https://m.edsoo.ru/00adfeb
po0OIeMbl, CBSI3aHHBIE C e
okcusom yriepona (I1V)
N bubnuotexa [JOK
VYronpHasg KucIoTa U €€
37 https://m.edsoo.ru/00ae006
CoJIn
C
[IpakTueckas padbora Ne 4
o teme "[lomyuenne bubnuorexa [JOK
38 | yriekucnoro rasa. https://m.edsoo.ru/00ae027
KauecTBenHas peaknusa Ha e
KapOoHaT-uOH"
[lepBoHauanbHbIE TOHATHUSA
bu6moreka [IOK
00 OpraHMYecKuXx
39 https://m.edsoo.ru/00ae054
BEIIECTBaX KaK O o
COEIMHEHUSIX yIiiepoia -
. bubmuoreka [JOK
Kpewmuuii u ero
40 https://m.edsoo.ru/00ae080

COCIUHCHUA

a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[Tpaktuyeckas padora Ne 5.
Pemrenne
IKCIIEPUMEHTAILHBIX 33124

bu6mmoreka [IOK

41 . https://m.edsoo.ru/00ae0bf
no tTeme «BaxxHeuime 5
HEMETAJIJIbI U UX -
COEIMHEHUSD
KonTpomnsnas pabora Ne3
. bu6moreka [IOK
no tTeme «BaxxHeuIme
42 https://m.edsoo.ru/00ae0el
HEMCETAJIJIBI U UX 8
COCIIMHECHUS -
OO01as XxapakTepucTuKa
XAMHYECKHAX DJIEMEHTOB —
MeTauioB. MeTamnaeckas bubnuorexa [JOK
43 CBSI3b U MeTaJUInyecKas https://m.edso0.ru/00ae103
KpPUCTAIUINYECKAs PEIIETKA. e
dusnyeckue cBONCTBA
METaJUIOB
XHUMHUYECKHE CBOICTBA
bubnuoreka [JOK
METAJUIOB.
44 https://m.edsoo.ru/00ae115

DNEeKTPOXUMHUYECKUHN P
HaAMpPSDKEHUN METalJIOB

6



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Oo011e crioco0bl
HOJIy‘IeHI/IFI MCTaAJ1JIOB.
CHJIaBI)I. BI)I‘-II/ICJICHI/DI 10

bu6mmoreka [{OK

45 YPaBHEHUSAM XUMUYECKUX https://m.edso00.ru/00ael15
peaKkuuii, €Clii OJUH U3 6
pEareHTOB COJICPIKUT
MIPUMECH
I bubmmoreka [IOK
OHSITHE O KOPPO3UHU
46 https://m.edso00.ru/00ae127
METAILIOB g
bu6moreka [IOK
47 Illenounbie MeTaIBI https://m.edsoo.ru/00ael4b
2
OKCHIBI U THIPOKCHIBI BubmaoTexa LIOK
48 https://m.edsoo.ru/00ael14b
HATPHSI M KaJTUs >
[llerouHO3eMEIbHEIC bubnuoreka [JOK
49 METAJUIbI — KaIbIUHA U https://m.edsoo.ru/00ael5e
MarHui 8
. bu6mmoreka [JOK
Baxueiimme coenHEHNs
50 https://m.edsoo.ru/00ael5e
KaJbLUs
8
51 O06006111eHNE U
CHCTEMAaTH3aLHs 3HAHUI
. bu6mmoreka [JOK
JKécTkoCTh BOIBI U
52 https://m.edso00.ru/00ae188

crnocoOsbl e€ ycTpaHeHUs
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[Ipaktudeckas padora Ne 6 bubmmorexa [IOK
53 | mo Teme "XKEcTKOCTH BOBI https://m.edsoo.ru/00aelae
U MeTO/IbI €€ ycTpaHeHus" 8
bu6moreka [IOK
54 ATOMUHHI https://m.edsoo.ru/00aelc6
4
. bu6moreka [IOK
A
55 MpOTEpHEIE CBOHCTBA https://m.edsoo.ru/00aelc6
OKCHJIAa ¥ THAPOKCHA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHbl, THAPOKCUIIBI U bubnuorexa [JOK
57 cosm xkene3a (I1) u xxenesa https://m.edsoo.ru/00ae35e
) 6
58 O6o00menue u
CUCTEMaTH3aIus 3HAHUH
[IpakTiueckas paborta Ne 7.
Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 bubmorexa LOK
59 P https://m.edsoo.ru/00ae3de

no teMe «BaxxHel1me
METaJUIBI U UX
COEIMHEHUS

8



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Beruucnenus no
YpaBHEHUSAM XUMHUUYECKHUX
peaKkuuid, €Clii OJIMH U3
peareHTOB JaH B U30BITKE

bu6mmoreka [{OK

60 https://m.edso00.ru/00ael75
WM COACPKUT MMPUMECH. 0
Briuucienusa maccoBom -
JIOJTU BBIXOJ1a TIPOIYKTA
peaxiuu
61 O0600mIeHne 1
cUcTeEMaTH3alys 3HaHuH
KonTtponsHas padorta Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHOM XKU3HU https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bubnuoreka [JOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKpY’KaIoIlel cpe/ibl 0
bubnuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427

OKOJOTHYCCKHUX HpOGJ’I@M

0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHbIi ypoK. bubnuorexa [JOK

66 O06001menue u 1 https://m.edsoo.ru/00ae0d0
cucTeMaTu3anys 3HaHui a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06001menne u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHu’ [+
PesepBHBIi ypOK. bubnuoreka [JOK

68 O06001menne u 1 https://m.edsoo.ru/00ad9ch
cUCTEMAaTH3aIs 3HaHUH 2

OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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