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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepalibHON pabouel TporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMM TMPENnojaBaHusl Y4yeOHOro mpeameTa «XUMHUS» B
oOpa3oBarenbHBIX oOpranm3anusx Poccuiickorr demeparuu u  METOIUYECKHUX
pEKOMEeH 1Al npu peanuzanuu o0Opa3oBaTeIbHBIX nporpamMmm
€CTECTBEHHOHAYYHONH UM TEXHOJIOTMYECKOW HAMpaBJIEHHOCTEH 10 XHUMHH C
UCII0JIb30BaHUEM 000pyI0BaHus IeHTpa « Touka pocTay.

[Iporpamma mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeNIbHOE IPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HU3YUYCHHUS] XUMHU C YU4€TOM  MEXKIOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHMM K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4aromierocsi, ero MpeACTaBICHUN O MaTEePUATBLHOM EIWHCTBE MHUPA, BAXKHYIO
poJib UrpaitoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, IHEPrEeTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHHN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIMMHUCS CHCTEMBI TEPBOHAYATIBHBIX TMOHATHUM XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona . . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUs O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEeINCTaBlICHUNW 00 DICKTPOJUTUYECKON JIUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYCHUSI N3Y4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOU ITPUPO/IbL, IEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWM OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1aua



y4eOHOTr0 MpeaAMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKka HAayKd, B MPHOOIICHUU K
HAayYHBIM METO/IaM MO3HAHUS MPU U3yYEHUH BEIIECTB M XMMHUYECKUX PEaKIHii, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENBCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e301macHOro o0paIieHus ¢ BeeCTBAMH B TOBCETHEBHOM KU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTb OOy4YeHMsT Ha CHCTEMaTHYECKOe MpUOOIICHHUE
oOydaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATEIBHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIOMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYCHHUE MJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue oOmeld (QYHKIMOHAILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KalOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCEITHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LENSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlICHHOCTH JajbHEHIIero
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B Hezlelnto). B TemaTnyeckoM njiaHupOBaHUU
OTPa’kKeHO MCII0JIb30BaHue 000pyaoBaHus LeHTpa «Touka pocTay.



COJAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTBIC BENIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas hopmysa. BareHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBast 10JII XUMHUECKOTO 3JIEMEHTa B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmyiam
XUMUYECKUX COCTMHCHU.

du3nyecKkre U XUMUYECKHE SBIICHUS. XUMHUYECKasl peakus U e¢ MPU3HAKH.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaAKINi (COeqMHEHUS, pa3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYIOH, paBuiIaMu paboOThl B JTaOOpAaTOPUU H
npuéMaMu oOpalieHus ¢ JJabopaTOpHBIM 00OPYIOBaHHEM, U3yUEHHE M OMHUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SIBJICHUM, HAOIOICHUE U
ONMCAaHKE TPU3HAKOB MPOTCKAHWS XUMHUYCECKHX peaklui (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4YCeHHE CMOCOOOB pa3eNieHHs CMecei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLIAINS, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TIOBapECHHOMN
CONMM, HAONIOJACHWE W  ONHCAHWE  PE3yJbTaTOB  TMPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAacChl, CO3JaHHE MOJETCH MOJICKY
(IIapoCTEepPKHEBBIX ).

BaskHeiinue npeacTaBUTe M HEOPraHNYECKHUX BellleCTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BemecTBo. HaxoknmeHue kucimopoma B TpupoAe, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUST KUCTIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUcaopoaa.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusuyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyuenne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Psan aktmBHOcTm MetauioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COAEPKAHUSI KUCIOPOAA B BO3AYyXE, IMOJIyYEHHE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
WX CBOMCTB, TMOJlydeHUE, COOHMpaHHE, paclo3HABAaHUE U U3YUYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C PpPa3Iu4yHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METalaMu, peakiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYyTUM U3 PaCTBOPA COJIM, PELICHUE YKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajlnyca aTOMOB XHMHUYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnule céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHATHSI: HAyYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIbI, MOJIE3HBIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KAJIHS, KATbIU U UX COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKOU PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4eckux peakivii Mo pa3aIudHbIM MPU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAINIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLEcca AUCCOLUAIIH KUCIIOT, HIeJI0Uel U coJiei (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHUe, pPEeaKIUu pas3lIoKEeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeraJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHUE, MpuMeHeHue. JleiictBue xjgopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeACcTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoNMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuoH.
Haxoxnenue ceppl U €€ COCIMHEHUHA B MPUPOJIC. XUMHUYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHUE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TMoiyuyeHue, (PU3MUecKue U XUMHUUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdartoB B Ka4eCTBE MUHEPAIbHBIX yA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yriepoga B mnpupone. Oxcunbl yriepoaa, ux (uMyeckue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oesikax, yriieBojiax — U X
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMHUECKIX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BaHUE BUCOMATEPUAIOB), 00pa3liaMi a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOWCTB YIJIEKHUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJibl U1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe TIENOYHbIX METaIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coeuHeHns! KanbIus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, ATFOMUHUS, [IMHKa, sxere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «BaxHelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HCHHE OKpY’Karolehd cpeipl (MpeaeiabHas JI0MyCTUMAs
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBEeHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYWHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

[InaHupyeMble pe3yibTaThl ONMUPAIOTCS HA BEAYIIME LEJIEBBIE YCTAHOBKH,
OTpaXkarolllue OCHOBHOM, CYIIHOCTHBIN BKJIAJl U3y4acMOU IIPOrpaMMBbl B Pa3BUTHE
JUYHOCTH OOY4YarOIIMXCs, UX CIIOCOOHOCTEH C HCIIOJIb30BAHHEM OOOpYAOBaHUS
neHrpa «Touka poctay.

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHMS XMMHUU B €IAMHCTBE Y4YEOHOW U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUH C TPAJULIUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOlLIeCTBE MpaBUJIaMU WU HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT ITpOLiEcCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUANIN3ALNN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKONM HAyKH B JKHU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHHUS:

NPEACTABICHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYIHMX  BHAAX
JESTEIIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIY B ITPOLIECCE ATON YUEOHOM 1eSITeIbHOCTH, TOTOBHOCTH OILIEHUBAThH
CBOE TOBEJEHUE U TOCTYNKHA CBOMX TOBAapUIIEH C MO3UIMHM HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS NOCIEICTBUN MTOCTYIIKOB,;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHUMHYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTaBIISIOLINE
OCHOBY /Ul TOHMMAHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs MPUPOIBI, B3aHUMOCBS3AX YEJIIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEW;



MO3HABATENbHbIE MOTHUBBI, HAMIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUI,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENIbCKON KYJBTYpPhl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpeJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBJICHHOCTH U YPOBHA OOy4Y€HUsS B
JaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TTpodeccuil 1 Tpyaa pa3audHoro poja,
YBAKEHHE K TPYAY U pe3ybTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS  MPEAMETHBIX  3HAaHWMM 1O  XMMHHM, OCO3HAaHHBIH  BBIOOD
WHJUBUAYAJIBHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeITHON Mpo(]ecCHoHaIBLHON NeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyUIECTBOBAaHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOJICHUS
npaBuJI 6€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MYTeH HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI



B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TIOHATHS (3aKOH, TSOPHS, TPUHITHII,
runoresa, ¢akT, cHcTeMa, TMpoIecc, OJKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeaMETOB (HOPMHUPOBATH IMPEACTABICHUE O IEIOCTHOU
HAyYHOW KapTHUHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMN
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUSA

Bba3oBble Jornyeckue aeiicTBUs:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS 111 OOBSICHEHUS OT/ICIBHBIX ()aKTOB W SIBICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINA XUMHYECKHUX BEIICCTB W XHMHUYECKHX pPEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUYECKHUE PACCYyX ACHUS (MHAYKTHUBHBIC, JI€TyKTUBHbBIC, [0 aHAJIOTHUH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

YMEHHME TMPUMEHSITh B TIpOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJ DJIEMEHTa), XUMHuYeckas ¢GopMmyia M YpaBHEHHUE
XUMUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIICCTB U XMMHUYECCKUX PEaKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUAEMbBIX MIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBHI ISl JOPMUPOBAHUS TUIIOTE3HI 1O TIPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYEHHUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoaaTh 3a XOAOM Ipoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJNbTaT, (POPMYIUPOBATH O00OIIECHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTMBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nundopmanueii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAs JHUTEpaTypa XUMHUYECKOIO COJEpPXaHUSA, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKU OIICHUBATH MPOTUBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJbl M 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JIAaHHBIX, HEOOXOMUMBIX JUISl BBIMOJTHEHUSA
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMpPAaTh ONTUMAIBHYIO (POpMY MpeAcTaBiICHUS HHPOPMaUU U
WUTIOCTPUPOBATh PpEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
apyrumu hopmMamu rpaduki 1 ©X KOMOHMHAIIUSAMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce ydyeOHONl u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIMSHHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU MPEMJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  ITO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOl pabOThI O UCCIIEIOBAHUIO CBOMCTB BENIECTB, y4E€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHAIUS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPEEHATh LENH JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJbTaTa 3asiBIICHHOM €U, YMEHUE
WCIOJI30BaTh U AHAIU3UPOBATH KOHTEKCTHI, ITPEIJIAracMbl€ B YCIOBUH 33 IaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBuM, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATEIBHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HAaHWs, €ro  HHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMUMHUYECKasl peakius, KiacCU(pUKAIUS pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OMEHa, HK30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJIEHTHAs! CBSI3b, MOHHAs
CBsI3b, WMOH, KATHOH, AaHWOH, pPAacTBOP, MaccoBas [JO0Js BeELIECTBA
(poreHTHAsI KOHIIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSATHU W
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIH) CHUMBOJHMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCIAUHEHUU I10
dbopmynam, BHUA XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronndeckoin cucreme,
3aKOHOB COXPaHEHMS MAcChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTrajipo;



e ONHCHIBAaTh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonnueckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTh MOHITUS «IJaBHas
noarpynmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», maneie U
OonbllINe NEPUOABl, COOTHOCUTh OOO3HAUEHMs, KOTOpPbIE HMMEIOTCS B
tabnuue «llepuonnyeckas cucrtema XuMudeckux oiemeHtoB . .
MenzaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00LIee YUCIIO FIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

e KIACCU(PUIUPOBATh XUMHUECKHUE BJIEMEHTHI, HEOPIaHUYECKUE BELIECTBA,
XMMHUYECKHE PEaKIUM (IO YUCIy U COCTaBYy YYacTBYIOIIMX B pPEaKIUU
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

e XapakTepU30BaTh (ONUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIacCOB, MOATBEPXK/Ias ONKMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IMPOTEKAaHUS XUMHUYECKUX TMPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN peaKiuu;

e IPHUMEHSATHh OCHOBHBIE OTIEPALlMU MBICIUTEIbHON ACSITENIbHOCTU — aHAJIU3 U
CHUHTE3, CpaBHCHHE, OO0O0OIICHWE, CHCTeMaTH3aIuio, KiaacCu(pUKaIuio,
BBISIBJICHUE NPUYUHHO--CJICCTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMICTB
BEIIECTB M XHWMHMUYECKUX PpEaKIMil, €eCTECTBEHHO-HAYYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATh IIPAaBHJIaM IOJIb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyZOBaHMEM, a TaKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoopoJa M KHCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON
MacCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH WM MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK
U pyTue).

K koniy oOydenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSITHUU: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIUTHYECKAS JUCCOLMAINS, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEepPHOCTb, XUMHYECKast CBSI3b (KoBaseHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTaInYecKas pemeéTka, Koppo3usl METaIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeAeabHO JOMyCTUMas KOHLECHTPALUS
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHHUS (OpMYyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeasl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbich Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIHUCHIBAaTh M XapaKTEPU30BaATh
tabnmnunyio Gopmy [lepuoanueckoid CUCTEMbl XMUMHUYECKHX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)y U «mobouyHas
noarpynmna (b-rpynma)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabIuIIE, C YHUCIOBBIMU
XapaKTepUCTUKAMHM CTPOCHHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsA sAApa, oOllee 4YuCiIO JJEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXAasi OINHUCAHUE
IpUMepaMu MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIii;

COCTABJISITh YPaBHEHUS JJIEKTPOJUTUYECKON JHUCCOIMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIUA HOHHOTO
oOMeHa, YypaBHEHHS pEakiui, TMOATBEPKAAIOIINX CYIIECTBOBAaHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUIun
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
IIPOTHO3MPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX MPEBPALICHUH B pa3IMYHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3JeMeHTa Mo (hopMyJie COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIuy;

cO0JII0/1aTh IPAaBHJIA TIOJIB30BAHUS XUMUYECKOM MOCYJ0U U J1aOOpaTOPHBIM
o0opyloBaHUEM, a TakKe IMpaBUia OOpalllEeHUs C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIHUSAMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro ras3a);

IPOBOANUTD PEAKIIMU, TOATBEPKAAIOIINE KaYeCTBEHHbIN COCTaB pa3IMuHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM IMYyTEM XJIOPHUA-, OPOMHI-, HOAMI-,
KkapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCHUII-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI M3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE ONIEpALlMU MBICIUTEIbHON ACSITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEeMATU3AIINIO0, BBISIBIICHUE PUUYNHHO-
CIICJICTBEHHBIX CBS3CH — JJI M3YyUYEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX
peaKkiMii, eCTECTBEHHO-Hay4yHble METOJAbl IO3HaHUS — HaOII0IECHHE,
U3MepeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
N HaunmenoBanmue KosunvecTBO 4acoB DJIeKTPOHHbIE Hcnoabs3oBanue
(]
w/n pa3iesioB U TeM Bcer  KoHTpoJbHBIE IIpakTHYeck (undpossie) obopynoBaHus
IporpaMmmsl 0 paﬁo]‘],] ue paﬁoTbl 06pa30BaTeJILHbIe LHeHTpa
pecypcbl «Touka pocra»
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
JaTuuk Temneparypsl
XHMHUS — BaXKHas (TepMormapHsIii),
CIIUPTOBKAa
00J1aCTh €CTeCTBO3HAHMS bubmuorexa [JOK P
1.1 . 5 2 JMATYHK DIEKTPO-
Y MIPAKTUYECKOU https://m.edso00.ru/7f41837c TPOBOIHOCTH, 1HbPOBOiL
JIEATEIIbHOCTH YEJIOBEKA MHKPOCKOII
Jatunk Temmneparypsl
IIAaTUHOBBIH,
12 BemiecTBa u XumMuieckue 15 1 bu6mmoreka [IOK mpuOOp IS OIBITOB C
' peakuuu https://m.eds00.ru/7f41837¢c  3JACKTPUYECKHM TOKOM,
BECBI DJICKTPOHHBIC
Hroro no pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HECOPraHMYECKUX BelIeCTB

21 Bosnyx. Kuciopon. 6 bubmmorexa [JOK TTpubop st
' ITonarue 06 okcumax https://m.edsoo.ru/7f41837c OTPEACIICHIA COCTaBA
BO3/lyXa
99 Bonopoxa.Ilonstue o 8 1 bubnnoreka [JOK
' KHCJIO0TaX U COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsl. Ilonarue bubnuorexa [IOK Hatunk remneparypel
2.3 5 1 1 IJIATUHOBBIN

00 OCHOBaHUAX

https://m.edsoo.ru/7f41837¢c

[undpoBoit MEKpOCKOTIT



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

JlaTuuk onTuyecKon
IUIOTHOCTH

OCHOBHBIE KJIaCChI

[udpoBoit MUKpOCKOIT
Haruuk pH, nozatop
00BEMa KUIKOCTH,
OropeTKa, TaTYnK

bu6mmoreka [JOK
2.4 HEOPTraHUYECKHUX 11 httos: ¢ TEMITEPATYPbI
coenuHeHHuii ttps://m.edsoo.ru/7f41837c IUTATHHOBEIH, JATHHK
JaBJICHHUA, MalrHUTHaA
MelaaKa
Hroro no pazneny
30

Paznen 3. Ilepuoanuecknii 3axkon u [lepuognueckas cucrema xummnueckunx 3jemenToB /. U. MenneneeBa.
Crtpoenue aToMoB. XuMHYeCKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

3.1 XUMHUYECKUX DIIEMEHTOB 7 bubmaorexa [IOK
' https://m.edso00.ru/7f41837c
J1. 1. Mennene-ena.
Crpoenue atoma
Xumuueckas CBSI3b. Jlatumk TeMIIEPATypbl
OKI/ICJ'H/ITCJ'[LHO- BI/I6JII/IOTeKa L[OK IJIATUHOBBIN, JaTYHUK
3.2 8 TEMIIEPATYPBl TEPMO-
BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/7f41837c TapHbIi
peaxiuu
bubmuoreka [JOK
" 1
TOTO TO pasiety > https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



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

KosaunvecTBO 4acoB JJIeKTPOHHBbIE HUcnoan3oBanue
HanmeHnoBanme
Ne (undposbie) 000opya0BaHUsA
pa3aesioB U TeM Kontposbubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE HeHTpa
NPOrpamMMbl padoThI padoTbI
pecypcbl «Touka pocra»
Pasnea 1. BemecTBo M XuMH4yecKkme peakiun
IToBTOpEHUE U
11 yrayOieHue 3HaHun 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/elioB Kypca https://m.edsoo.ru/7f41a636
8 Kitacca
JaTuuk Temmneparypsl
OcHoBHBIE IUTATUHOBBIH,
bubnuorexa [JOK
1.2 3aKOHOMEPHOCTHU 4 1 MpHOOp JULA OTIBITOB C
N https://m.eds00.ru/7f41a636  3JIEKTPUYECKUM TOKOM,
XHMHYCCKHX peaKHHH JaTYMK HAIIPAKCHHOCTH,
natuuk pH
Jaruuk Temneparypsl
DNEeKTpOoIUTHYECKAst TIATHHOBBIH,
13 JUCCOLAIUS. 3 1 1 bubnuorexa [JOK 103atop 00bEéMa
' XUMHYeCKHe peakliy B https:/m.eds00.ru/7f41a636  KWAKOCTH, GropeTKa,
JATYUK
pacTBopax
ANEKTPOIPOBOIHOCTH
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COeIMHEHUS
06 Anmapat ans
asi XapaKTepUCTUKA -
P P bubnnoreka [JOK TIPOBC/ICHIA XH
2.1 XUMHYECKUX AJIEMEHTOB 4 1 MHYECKHX TPOLECCOB
https://m.edso00.ru/7f41a636 ATTXP
VIIA-rpynmsl. [anorenst ( ),
I[aT‘II/IK XJ0opua- HOHOB



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

OOm1ast xapaKTepUCTHKA
95 XUMHUYECKHX JJIEMEHTOB 6
' VIA-rpynmst. Cepa u eé

COCIUHECHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Anmapar ans
MIPOBEJICHUS XH-
MHMUYECKUX pPeaKiuil
(AIIXP), mpubop s
MOJTyYEHUs ra30B WIN
anmnapat Kunmna

OO611ast XapaKTepUCTHKA
23 XUMUYECKUX DJIEMEHTOB 7
' VA-rpymist. A3or,

dbocdop 1 UX CoeTMHCHUS

OO01as xapakTepucTuKa
XUMHYECKHUX 3JIEMEHTOB

2.4 IVA-rpynmet. Yriepon u 8
KPEMHHI U UX
COCIMHEHUS
Hroro no pazneny 25

Pa3zgen 3. MeTa/sibl M HX COeTUHEHU S

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Tepmope3ucTopHbIi
JaTYUK TEMIIEPATYPBHI,
natuuk pH, natunk
3JIEKTPOIPOBOTHOCTH,
anmapar Juis Opo-
BEJICHUS XUMUYECKUX
peaxuuii (AIIXP),
MarHuTHasl MEIIAJKa,
JIaTYUK HUTPAT- HOHOB

OO01ue cBoMcTBa
3.1 4
METAJIIIOB

Baxxneliime MmeTayuibl 1
3.2 16

HAX COEIUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Jatuuk snexTpo-
MIPOBOTHOCTH,
MarHuTHas! MEIIajka,
puOOp AJIS IOTYYCHHUSI
ra3oB WIH amnmapaT
Kunmna, natauk
JlaBJICHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro mo pazneny 20

Pa3zjnen 4. Xumus u okpy:xamomas cpeaa

41 BemiectBa u maTepuaisl B 3 bubmuoreka [JOK
' YKU3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutposabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumuu. Ponps xumuu B 1 bubnuoreka [IOK
JKWU3HM 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 IlonsaTrue o MeTOgaxX MO3HAHUA B 1 bubnuoreka [{OK
XUMHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bubmmoreka IIOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmmorexa [TOK

. . pHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKU OBapEHHOM COJIN)»
bu6nunorexa LIOK
A 1

6 TOMBLH MOTICRY 5L https://m.edsoo.ru/ff0d2a6c

7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOT0 bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubmuoreka [IOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, MacChl
17 BEILIECTBA [0 YPAaBHEHUSIM bubmorexa HOK
= M . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XumMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peard A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubnmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BemiecTBa 1 XuMHU4eCKHe peakuumn»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucimopom — aimeMeHT u bubmorexa HOK
Hyxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TOTy4YeHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmotexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YPAaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3yUYeHHUE er0 CBONCTBY
97 Bonopon — anemeHT u nipocroe bubmuoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u cobnpanue Bogopoia bubmorexa HOK
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE e€ro CBOKWCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILECTBA WIIU 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHre pacTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) I'IIE)J'I q)eHI/Iﬂ XHMHqZSKHe bubmorexa HOK
. y ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [TOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubnunoreka LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00adgffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 3eMeHTOB [I. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [lepuoapl, rpynmsl, MOATPYMIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 Hontast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYECKast bu6muoreka [IOK

CBs3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Creneup okncneris . https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.e dso:)l.ru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue aroma. XUMU4ecKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6o01ieHue u 1 bubnnoreka [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9cb?
68 PesepubIiil ypok. O6001eHIE 1 1 bubnmnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Ilepnonrueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMUYECKOI CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrnybnenue 1 1
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 kimacca»

5 Krnaccudukanus XuMuuecKkux 1 bubnunorexa LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHgITHE O TOMOTr€HHEBIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsiTHEe 0 XUMHYECKOM 1 but6mmoreka [IOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenue skcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOICTBA, IIOJIyUYEHHUE bubmorexa LIOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyyenue CoJITHON KHUCIIOTHI bubmorexa LIOK
JHCHIE €07 ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckre 1 XUMHYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyUCHUA CCpHOI71 KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(du3HUYeCcCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYUYEHUE Bubmiorexa OK

’ y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmuaka, U3y4eHUE buGnuorexa [IOK
y . 13y https://m.edso0.ru/00adf180
€ro CBOIMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcuapl yraeponaa, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuunii u ero coequHEeHHUS bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeEHTAIBHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCIUHEHUS
KonTponbHas pabota Ne3 mo Teme
. bubmuoreka [{OK
42 «Baxuenime HeEMeTaUIBI U UX

COCIUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUAX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KanbIIUM 1 Maraui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeUHEHNUS KaJIbIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pelenne skciepuMeEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Berurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX

COETMHEHU S



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bu6muoreka [IOK
OKpYKaroIleH cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O000IICHHE 1 1 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6o0mienue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOT'PAMME

ApanoBa
Onebra

BrnagnmnpoBHa

[NognuncaH umgposon NoANUCHIO:
Apanosa Onbra BnagummnposHa

DN: O="MAQY COL n. LlemeHTHbIN ",
CN=Apanosa Onbra BnagummposHa,
E=soshcem@mail.ru

OcHoBaHue: A 9Bnsa0Cb aBTOPOM
9TOro AOKyMeHTa

PacnonoxeHue:
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