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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma Mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs
COCTAaBJICHA HA OCHOBE TpeOOBaHUIl K pE3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHON pOrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbix B DI'OC OO0, a Takxke Ha ocHOBe (enepaibHON padbouei
IpOrpaMMbl BOCHHTAHUS M C Y4€TOM KOHLENIMH MpernofaBaHus y4eOHOTO
npeaMmera «XuMHS» B 00pa3oBaTelibHbIX —opraHuzauusx Poccuiickoit
denepann.

[Tporpamma no xumMuM J1a€T NpeICTaBICHUE O LENSAX, OOLIEeH cTpaTeruu
oOy4eHMs, BOCIIMTAHHUS M Pa3BUTHS OOYYaIOIIUXCSA CPEICTBAMHU YYEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTe€IbHOE  MPEIMETHOE  COJEpIKaHHe,
pe1yCMaTpPUBAET PACIPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE IO
paszenam M TeMaMm MNpOorpaMMbl IO XUMHUHU, OMNPEIENSET KOJIUYECTBEHHbIE U
KayeCTBCHHBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCTICIOBATEIPHOCTh M3YYCHHS] XHMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTUKM Y4Ye€0HOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEN O0OydYarolmmxcs, OMNpeaesieT BO3MOXHOCTH MpeaMera s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero 0Opa3oBaHus, a TakKe TpeOOBaHUM
K pe3yJbTaraM OOydeHHs XMMHHM Ha YpPOBHE LEJNel W3ydeHus NpeameTra u
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIHLHON MEATEILHOCTH OOY4YaroMIerocs mo
OCBOEHHMIO YUYEOHOT0O COJEPKAHMUS.

3HaHWE XMMHU CIYXKUT OCHOBOH IJisi (POPMUPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocs, ero NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (HOpMUpPYEMbIE XUMHUEN MPEICTABIECHUS O B3aUMONPEBPAILEHUAX
SHEPruud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS INI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTUUECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30aCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET peaju3allMi  BO3MOXKHOCTEH I CaMOpa3BUTHUS U
dbopMupoBaHUsS KYyJbTYpPbl JIMYHOCTH, €€ oOumeid U (PyHKIMOHATBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (pOpMHpOBaHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
o0y4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITENbHOW Yy4eOHOM J1€ATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
NOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOMN ESITEIbHOCTH;

3HAKOMHUT CO CIEUU(PHUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsiJa HA €AMHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yyaroImmxcs;

Croco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHBIM 3HAHMUAM, K TPUPOAE, K UYEIOBEKYy, BHOCHT CBOH BKJIaa B
9KOJIOTHYECKOE 00pa3oBaHuE 00yUarOIIUXCS.

JlanHble HanpaBieHUs: B O0OyYEeHUH XMMHUHU 00eCceunBaroTCs creuupuKoit
colepKaHUsl y4yeOHOro MpeAMeTa, KOTOpPbIM SBJISETCS MEeAaroruyecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO OOIIEro 00pa3oBaHUs OPHUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIMMUCS CHCTEMbI MEpPBOHAUYAJBHBIX TMOHSATHI XUMUH,



OCHOB HEOPraHWYECKONM XMMHUU M HEKOTOPBIX OTAEIIbHBIX 3HAYUMbIX MOHATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepKaHus MporpaMMbl O XUMHUH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 noaxoja kK e€ uzydyenuto. CojiepkaHUe CKIIaJbIBAETCS U3 CUCTEMBbI
NOHATUM O XHWMHMYECKOM D3JIEMEHTE€ U BEIIECTBE M CHUCTEMbI MOHATHI O
XuMu4eckol peakiuu. OO€ S3TH CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbI I10
OPUHIMITY [OCJIEI0BATEILHOIO pPa3BUTUSl 3HAHMM Ha OCHOBE TEOPETHUECKHUX
IPE/ICTaBIEHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /. M. MenzaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUMU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBopax.

TeopeTtnyeckne 3HaHUS PacCMaTPUBAIOTCA HA OCHOBE ASMIIMPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBINOJHASA  (QYHKUMM  OOBSICHEHUS U
IPOTrHO3UPOBAHUS CBOWCTB, CTPOEHHS UM BO3MOXKHOCTEH MPAKTHYECKOTO
IPUMEHEHUS U TIOJyYECHHS M3y4YaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl 1O XUMHUU CIHOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHUS. O XUMHWYECKOW COCTABJAIOIMIEM HAay4YHOM KAapTHHBI MUpa B
JIOTUKE €€ CUCTEMHON MPUPOAbI, HEHHOCTHOTO OTHOILIECHHS K HAYYHOMY 3HAHUIO
U METOJ[aM IO3HaHMs B Hayke. M3yueHne XUMHUHM IPOUCXOIUT C IPUBJICUEHUEM
3HAaHMM W3 paHee M3YyYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXaroluil MHp»,
«buonorus. 5—7 knacce» n «Pusmnka. 7 Kiace».

[Ipy u3yyeHUM XUMHUU MNPOUCXOAUT (HOPMHUPOBAHHE 3HAHUU OCHOB
XUMUYECKOM  HAayKM Kak o00JIacTU  COBPEMEHHOIO  €CTECTBO3HaHMS,
PAKTUYECKON JIESITEIbHOCTH YEJOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajaya y4yeOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMbl XMUMHUYECKUX 3HAHUM — BaKHEUIIMX (PAaKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYHNHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO
XapakTepa, si3bIKa HayKH, B IPHOOIICHUN K HayYHbIM METOJaM IO3HAHMS IPH
U3YYEHUM BEUIECTB M XMMHUYECKUX pEaklHii, B (POpPMUPOBAHUU U PA3BUTUHU
NO3HABATENIbHBIX YMEHUW U HX NPUMEHEHUH B Yy4eOHO-IO3HABATEIBHOU H
y4eOHO-HUCCIIEIOBATENbCKON J1€ATEIbHOCTH, OCBOEHUM MPaBUII 0OE30MacHOro
oOpaleHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HHU.

[Ipy u3ydeHMH XUMUKM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3zoBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUEe LETH, KaK:

— (OpMHpPOBAHHWE HWHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOy4YeHHs Ha CHUCTEMAaTHYECKOE NPHOOIICHHUE
o0y4Jaronmxcst K CaMOCTOSITENIbHOW MO3HABATEIBbHON JIEATEIbHOCTH, HayYHBIM
METOJ[aM TMO3HaHUs, POPMUPYIOIINUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

—  ol0ecnieyeHue  yCJIOBHMH,  CIHOCOOCTBYIOIIMX  HPHUOOPETEHHIO
oOyJaronMMuCsl  ONbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, MO3HaHUS U
CaMOINO3HAHUs, KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIOUIUX
YHUBEPCAIbHOE 3HAUYECHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

— dopmupoBanue o00meN (QYHKIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHHH OOBSICHATh W OLEHUBATH SBICHUS



OKPY’KaIOILIEr0 MUPA, UCMOJb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIE NP U3yUYEHUU
XUMUH, MPUMEHATh UX MPU PELIEHUU MNpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (dopmupoBaHue Yy OOYy4YalIIUXCAd TyMaHUCTUYECKUX OTHOIICHH,
NOHUMaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM N BbIPAOOTKH SKOJOTMYECKU
1eJeco000pa3HOro TMOBEACHUS B OBITY W TPYAOBOWM JESITEIBHOCTH B IIEJISIX
COXPaHEHMS CBOETO 3J10POBbS U OKPYKAIOLIEH MPUPOJTHON CPEJIbI;

— pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHIMTAaHUIO HAa OCHOBE YCBOEHHMS OOIIEYEIOBEUYECKUX LEHHOCTEM,
TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduiass ¢  HalpaBIE€HHOCTH
JabHENIIEero 00yueHusl.

OO0miee uyncao 4YacoB, OTBEAEHHBIX Uil M3YyYEHHS XMMHHM Ha YpPOBHE
OCHOBHOI'0 00111€T0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHayabHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Poinb XuMHUM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena m BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSTHUE
BewecTB. [loHaTHEe 0 MeToAax MO3HAHUS B XUMHUU. YUCThIE BEIIECTBA U CMECH.
CnocoOnI pa3zesneHus: cMeceil.

ATOMBI ¥ MOJEKyJbl. XUMHYECKHE 31eMEHThl. CHUMBOJBI XHUMHUYECKUX
anemMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass (opmysa. BaleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHocHUTeNbHas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAst Macca. MaccoBasi 10J11 XUMHYECKOrO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemectBa. Monbs. Monsipaas  wmacca.  B3anumocBs3b
KOJIMYECTBAa, MAacChl U YHUCIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo
dbopMmynamM XUMHUYECKUX COEAMHEHUM.

®duznyeckue M XUMHYECKHE SIBJICHHUA. XHUMHUYECKas peakuus u eé
OPU3HAKU. 3aKOH COXPAHEHHsS] MacChl BEUIECTB. XHWMHUYECKHE YpPaBHEHHS.
Knaccudukanus XuMu4ecKux peakui (COeIuHEeHus, pa3ioKeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0H, paBuiIamMu paboThl B JabOpaTOpun
U npuéMamu oOpalleHus ¢ Jad0paTOpHbIM OO0OpYyAOBaHUEM, H3YyYEHHUE U
onucaHue (PU3UYECKUX CBOWCTB O0Opa3lOB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne pu3nyeckux (MIaBjieHUE BOCKa, TasHUE JIbJIa, paCTUPAHUE caxapa
B CTyNKE€, KUIIEHHE M KOHJIEHCAlUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKaJMBAHUE MEIHOW MPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SABJICHUM, HAOJIOJICHHE M ONHMCAHUE NPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3noKeHue caxapa, B3auMOJEHCTBUE CEPHOUM KUCIIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xesesa ¢ pactBopoM coiu meau (I1), uzyuenne cnocoO0B pa3iesieHus] CMECei: ¢
NOMOIIBIO  MarHuTa,  (UIbTPOBAHWE,  BbIIApUBaHUE,  JUCTUILIALIMS,
xpoMarorpadus, MPOBEACHUE OYUCTKA NOBAPEHHOW COJIM, HAONIOACHUE H
ONMKMCAHUE PE3YyJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsl MacCChl, CO3/IaHNE MOJIENIE MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

BaHeiimue npeacTaBuTe/ M HEOPraHMIEeCKNX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3yxa. Kuciopoa — 3J€MEHT U pocToe
BeliecTBo. HaxoxneHue kuciopoaa B npupoie, (pU3MUYECKUEe M XUMUYECKUE
cBorictBa (peakuuu ropenus). Oxkcuabl. [Ipumenenue xucnopona. CriocoOb
NOJIYYEHHS] KHUCJIOpoJa B JjabopaTopuu M mpoMbliieHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIaA.

TernoBoil 3(pPexT XMMUYECKON peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKHE PEAKIUU. TOIUIMBO: yrojlb MU METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHUE TapHUKOBOTro 3¢ (peKTa, pa3pylieHue 030HOBOIO CJIOS.

Bopopon — smemeHT uM mpocToe BemiecTBO. HaxoxaeHwe Bogopona B
npupoae, (GU3MUECKME W XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu.

MoutsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boja Kkak pacTBopuTelb. PacTBOpBHI.
HaceblienHble 1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJE.



MaccoBass nons  BemecTBa B pacTBOpe. XHUMHYECKHME CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B NpHUPOAE W B KU3HU 4enoBeka. Kpyrosopor
BOJbI B IPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX
BOJL.

Knaccudukanus neoprannueckux coenuneHuit. Oxcunl. Knaccudukanms
OKCHJIOB:  coJjieoOpa3yromine (OCHOBHbIC, KHUCJIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa okcuioB. PU3MUECKHE U XUMHUYECKHE
CBOMCTBA OKCHUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: MIENOYM M HEPACTBOPHUMBIE
ocHoBaHuA. HoMenkiarypa ocHoBaHui. OU3NUEeCKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUH.

Kucnotsl. Knaccudpukauust kucnor. Homenknarypa kucior. @usnyeckue
M XUMUYECKHUE CBOMCTBAa KUCIOT. Pan aktuBHocTHM metaimnoB H. H. bekerosa.
[lonyueHnne KUCIOT.

Comu. Homenkiarypa coneil. ®Du3ndeckue M XHWMHUYECKUE CBOWCTBA
conen. [Tomyuenue cosneil.

['eHeTnuecKkas CBs3b MEX/Y KJacCaMU HEOPTraHUYECKUX COECUHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPE/CNICHUE COJEpKAaHMsS KHCIOpOoJa B  BO3IyXe,
NOJIy4eHHE, COOMpaHHe, paclo3HaBaHWE W HU3YUYEHHE CBOMCTB KHUCIOPOAA,
HAOJIIOICHUE  B3aUMOJICMCTBUSL  BEUIECTB C  KHUCIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W TMIpPEKpalleHus: TOopeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3naMi OKCHUJIOB U OIKMCAHUE HX CBOMCTB, TNOJIydyeHUE, coOupaHue,
pacro3HaBaHWEe W H3YyYEHHE CBOWMCTB BOJIOpOJia (FOpEeHHE), B3aUMOJCHCTBHE
BojIopoJa ¢ okcuaoM meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUICOMATEPUATIOR),
HaO/oieHre 00pa3lioB  BEIIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBAaHUE
OCOOEHHOCTEM PAacTBOPEHHS BEUIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJBI C METa/UIaMU (HATPUEM U KaJIbIUEM)
(BO3MOKHO HCIOJIb30BaHUE BHUAEOMATEPUAIOB), MCCIEI0BaHUE 00pa3loB
HEOPraHMYECKUX BEILIECTB pa3JIMYHBIX KJIACCOB, HAOIOJIEHUE H3MEHEHUs
OKpacKd HWHIUKATOPOB B pacTBOpax KUCIOT U UIEJNOYEH, H3y4YeHHE
B3aumozercTBus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
MeTaJlaMH, peaKIil HeUTpaIn3aluu, NOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOTO MeTajljla JPYyrMM U3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHeilime Kiacchl HEOPraHUYECKUX
COCAMHEHUI».

Ilepuoanyecknii 3axkon u Ilepuogmyeckasi cucreMa XMMHYECKHX
iemeHToB J[. . MenaeneeBa. CtpoeHue aroMoB. XUMHYECKas CBA3b.
OKHCIUTETBHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MOMBITKH KIACCU(PUKALMM XUMHUYECKUX 3JeMeHTOB. IloHsTHE O
Ipynnax CXOJHbIX 3JIEMEHTOB (LIEJIOYHBIE U LIEJIOYHO3EMEIbHBIE METAILIbI,
raJIOreHbl, MUHEPTHBIE Tra3bl). DJIEMEHTbI, KOTOpblE 00pa3yloT aM@oTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepuoanueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKAX 3JIEMEHTOB
J. W. Menneneea. KoporkonepuoaHass W JAJIMHHONEPUOJIHAS (OPMBI
[lepuognueckoir cucrembl XuMuueckux osnemeHtoB [[. WM. Menneneesa.
[Iepmoasl n rpynnel. PU3NYECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NepHoJa U IPyNIbl AIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX suaep. M30Tombl. DIEKTPOHBI.
CrpoeHue 3IEeKTPOHHBIX 000JI0YEK aTOMOB NMEPBbIX 20 XUMUUYECKUX 3JIEMEHTOB



[Iepnognueckoi cucremsl J[. 1. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 ero noynoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTM M3MEHEHHUs pajuyca aTOMOB XHMHMYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U EpUoaam.
3nauenue llepmommueckoro 3akoHa wu llepuommueckon cuUCTEMBI
XUMHYECKUX DJIEMEHTOB IS pa3BUTHUSA HayKu W npaktuku. [. . MenneneeB —
YYEHBIN U TPaKJaHVH.

Xumnueckass cBs3b. KoBaneHTHass (moyispHas M HEMNOJISIPHAsA) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucineHus. OKHCINUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Iponiecchl okucneHns U BocCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHUe 00pa3lOB BEIIECTB METAJJIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PpPEAKLIUN
(ropeHue, peakuuu pa3aoKeHUsl, COCAUHEHUS).

Meoscnpedmemnuie ceasu

Peanmmszanust MexnpeaMeTHbIX CBA3EH NMPU W3YyYEHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATUW, SBISAIOIIMXCA CUCTEMHBIMU JUIL OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTecTBEHHO-HAy4YHbIE TOHATHS: HayyHbI (akT, rumnoresa,
TEOpUs, 3aKOH, AaHaJIW3, CHHTE3, KJacCU(pUKALMS, EPUOJAUYHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIIbI, PaAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsii, BEIECTBO,
TeNn0, 00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (PU3UUYECKUE BEIIMYUHBI,
€AVHULIBI U3MEPEHUS, KOCMOC, IIAHETHI, 3BE311bI, COoMHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemrecTBo U XUMHYeCKasi peaKkuus

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUN CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalaMs, KalbLUUid M HX
COCAMHEHN B COOTBETCTBUM C IIOJIOKEHHEM HJeMEHTOB B llepnommueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XMMUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
Y BUJa XUMHYECKOU CBA3H.

Knaccudukanuss 1“4 HOMEHKJIATypa  HEOPraHMYECKHMX  BEIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4HBIM KJaccaM
HEOPraHUYECKNUX COCAUHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakUuid MO Pa3IUYHbIM IMpU3HaKam (Mo
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKLMHU BELIECTB, O TEIJIOBOMY 3(D(]exTy,
0 HW3MEHEHUIO CTENEHEW OKUCIEHHS XHMHUYECKHX DJJEMEHTOB, IO
00paTUMOCTH, TIO Y4YaCTHUIO Karaiu3aropa). OIJK30- U DIHAOTEPMHUECKHUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKUX peakuusx. IloHsSTME O TOMOreHHBIX U



rereporeHHbix peakuusax. [lonarue o kartanuze. IloHsTHe o0 XMMHYECKOM
paBHOBecuU. DakTOpbl, BIUAIOINIME HA CKOPOCTh XMMHUYECKOM peakuuu u
M0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKLUHU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHHME  ypaBHEHHU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA C HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHCCOILMALIMH. DJIEKTPOIUTBL U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAHMCCOLUMAlUU BEIIECTB C
pa3IMYHBIMKM BUAAMHU XUMHUYECKOM cBs3u. Crenenp nucconuanuu. CUIIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHUS] PEAKIU HOHHOIO
oOMEHa, TOJIHbIE U COKpalll€HHbIE HOHHbIE ypaBHEHUsA peakuuid. CBOHCTBa
KHCJIOT, OCHOBAaHUN U COJIEM B CBETE MPEACTaBICHUN 00 3JIEKTPOJIUTHUYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHsATHE O rUapOIU3e COoNei.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJENIAMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEILIECTB — METAJUIOB U HEMeTauioB (rpaduTa U anMasa), CJIOKHBIX BEIIECTB
(x7aopuga HaTpusA), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  pPA3jIMYHbIX  (PAKTOPOB,  HMCCIEIOBAaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IpOLECCa JAMCCOLUALNUA KHUCIIOT,
IeJI04ei 1 cosieil (BO3MOXKHO MCIIOIb30BAHUE BHJIE0 MAaTEPUAIIOB), IPOBEICHUE
OMBITOB, WUIIOCTPUPYIOUIMX MPU3HAKU MPOTEKAHUS PEAKIMi MOHHOTrO OOMEHa
(oOpazoBaHue ocajaka, BbIJCJICHUE Ta3a, OOpa30BaHME BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUN
(ropenue, peakuuu pa3NoKEeHMUs, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C MOMOUIbI0 KAaYECTBEHHBIX pEaKIMl Ha HOHBI,
pelIeHre SKCIepUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OO6mast xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIE cTeneHn okuciaeHus. CtpoeHue u (Gru3n4ecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOTEHOB. XUMHUYECKHE CBOMICTBA HAa MpUMEPE XJIOpa
(B3aMMOJENCTBUE C METaUlaMH, HEMETaulaMHy, Lieso4yamu). XJIOPOBOJIOPOA.
ConsiHass KUCI0Ta, XUMAYECKUE CBOMCTBA, MTOIYyYEHHE, IPUMEHEHUE. JlelicTBre
XJIOpa ¥ XJIOPOBOJIOPOJA HA OpPraHU3M 4YelIOBeKa. BaxkHeWIne XJIOpHabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mast  xapakrepuctuka aneMeHToB  VIA-rpynnel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIe cTeNeHn okucieHus. CTpoeHue u pusnyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U Cepbl. AJJIOTPOIHbBIE
MOJU(PUKALUUA KUCIOPOJia U cepbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOAOPO,
CTpoeHue, (U3MYecKue MW XHUMHuYeckue cBoiicTBa. OKCUIBI Cephl  Kak
NPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KuClIOTa, (U3IUYECKUE U
XUMUYECKHEe CBOMcTBa (0OOIIME Kak TPEACTaBUTENs Kilacca KHUCIOT H
cnenupuueckre). XMMUYECKUE PEAKIUH, JIeXkKalHe B OCHOBE MTPOMBIIUIEHHOTO
crnocoba mnosyyeHus: cepHoil kucnotsl. [Ipumenenue cepHoil kuciotel. Conu
CePHOI1 KHCIOTHI, Ka4eCTBCHHAS peakuusi Ha Cynbdar-uoH. Haxoxaenue cepsl
U €€ COeUHEHUH B MpHUpoje. XUMUUYECKOE 3arpsi3HEHHE OKpPYXKaIolel cpeibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE A0, 3arpsi3HEHHUE BO3yXa U BOJOEMOB),
CHOCOOBI €r0 MPEJOTBPALLIECHHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEeHHUA. A30T, pacnupoCTpaHEHHE B



npupojie, GU3nYecKre U XUMMUYECKHe cBocTBa. KpyroBopoT a3oTa B MpUpoOJIE.
AMMHMaK, ero pU3nyecKkue U XUMHUYECKHE CBOICTBA, OJIyYeHUE U TPUMEHEHUE.
Conu amMMOHMS, UX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakuusi HA MOHbI aMMOHUA. A30THas KUCJIOTa, €€ MOJyYEHHUE,
(¢u3nuecKkue W XUMUYECKHE CBOWcCTBa (0OlIMe Kak MNpeacTaBUTENs Kiacca
KUCIIOT M crneurduueckue). Vcnoap30BaHre HUTPATOB M COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAOOpeHUI. XUMHUECKOE 3arpsi3HEHUE OKpPY Karolen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOKIH, 3arPSA3HEHUE BO3/1yXa, TOYBBI
u BojioéMoB). Docdop, amorponHbie Mogudukanuu docdopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  dochopnas kuciora,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, ostyueHue. Mcnonb3oBanue ¢ochartoB B
KaueCTBE MUHEPAJIbHBIX yI00PEHHIA.

O6mast  xapakrepuctuka aneMeHToB [VA-rpynnel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTJIEpOHd, alNIOTPOIHbIE
MOJU(UKALUU, PACIPOCTPAHEHHE B NPHUPOAE, (PU3MUYECKHE M XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyropopot yrieponaa B npupoje. Okcuabl yrieposaa,
uX (U3NYecKHe U XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBbIE OPraHHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBI, CBI3AHHBIE C OKCUIOM
yriepoaa (IV), rumoreza riao0aibHOTO NOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addexr. YrompHas Kuciaora u e€ coiM, UX (PU3NUECKUEe U XUMHUUYECKHUE
CBOMCTBA, MOJy4yeHUE M NpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUMX BEIIECTBAX KaK O
COEIMHEHUSIX yIyiepojaa (METaH, 3TaH, 3TWUJIEH, aleTHIIEH, 3TaHOJ, TJIUUEPHH,
yKCycHasi Kuciota). IlpuponHble HCTOYHHMKM  yrieBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HePTh), IPOIYKTHI UX MepepadoTKu (OEH3UH), UX POib B OBITY
U NpOMBIILIEHHOCTH. [loHsATHE O OMOJIOrMUEeCKM Ba)KHBIX BEIIECTBAaX: JKUpax,
Oenkax, yriaeBoJax — M MX poOJIM B JKU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETMHEHHM.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHME CBOWCTBA, IOJIYYEHUE U
npumenenne. CoequHeHus KpeMHHs B mipupojie. OOmue mnpeacraBieHus: 00
okcujie kpemuus (IV) u kpemaueBoit kuciore. CUIUKaThI, UX UCTIOJb30BAHHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeilIne cTpouTeNbHbIE MaTEpUAIIbL: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [IpobdiiemMbl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue O0Opas3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCJIOTBI, IPOBE/IEHNE KaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U HAOJI0/IeHHE
IPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xarolmue (PU3NIECKue U XUMUYECKUE
CBOMCTBAa TaQJIOI€HOB M WX COEIUHEHHH (BO3MOYKHO MCHOJIb30BAHHE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliamMu XJIOpUJIOB (TajJoOreHHUI0B),
O3HAKOMJIEHME C oOpa3lamMud cepbl U €€ COEOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), HAOJIOJIEHHE IMpolecca OOyriIuBaHUA
caxapa IOJ JACMCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI, W3Y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHOW CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBEHHOM peakUuWu Ha Cyab(paT-uOH U HaOMIOJEHUE MpHU3HAKa €€
IPOTEKaHMsl, 03HAKOMJIEHUE ¢ (PU3MUYECKUMU CBOWCTBaMH a30Ta, pocdopa u ux
COEIMHEHU (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3LaMu
a30THBIX U POoCcHOPHBIX yIOOpPEHUH, MoJlydeHrue, cCoOupaHue, pacrno3HaBaHue U
U3y4YeHUE CBOICTB aMMHaka, MPOBEJCHUE KAYECTBEHHBIX PEAKIUH Ha HOH



aMMOHUsI W (¢GochaT-MOH U HU3YYEHUE NPHU3HAKOB HX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THON KHUCIOTBI C MEIbIO (BO3MOMXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), HW3YYEHUE MOJAENEH KPUCTALINYECKUX
pemi€ToK anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
IpOTHBOras3a, IMOJy4YyeHue, COOMpaHHe, PaclO3HABAaHUE U M3YYEHHE CBOMCTB
YIJEKHUCIIOTO Ta3a, MpPOBEACHUE KAadeCTBEHHBIX pEakUuid Ha KapOoHAT W
CUJIMKAT-UOHBl W H3yYEHUE IPU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHUE C
OPOAYKUMEN CHIMKATHOW MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U X COSUHEHUS.

MeTtaJuibl 1 MX COeIMHEHUS

OO0miast xapakTepUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAHHH UX NOJIOXKEHHU B [leprnonnueckoit cucreMe XuMUYECKUX DJIIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHHEe METaIUIOB. MeTtannuueckas
CBSI3b M METAJUIMYECKAash KPUCTAJUIMYECKASI PEIIETKA. DIEKTPOXUMHUYECKUN Pt
HaIpsOKEHUM MeTauioB. PU3MYECKME W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momyyeHuss MeTawioB. lloHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT Koppo3uu. CruiaBbl (CTajb, YYTyH,
JTIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIEHHOCTH.

[[{emounpie  MeTtauibl:  mosioxkeHne B llepuogmueckoir  cucreme
xuMmudeckux aneMeHToB /. M. MenaeneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE
B npuponae. duznyeckue M XUMUYECKHE CBOMCTBA (HAa NpUMEpe HATpus U
kanusi). OKcHabl W THUAPOKCHUIBI HaTpus M Kanus. [lpuMeHeHue MenoyHbIX
METAJIJIOB ¥ UX COCTMHEHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuidi W KaJbLMW: II0JOKCHHUE B
[lepmognueckorr cucremMe xumudeckux odsyemeHToB J[. M. Menneneesa,
CTPOEHHME MX aTOMOB, HaXxOXkAcHUE B Ipupone. Pu3nyeckne U XUMHUECKUE
CBOMCTBA MarHus W Kaiblldsg. BakHeliine coeauHeHHs Kaiablius (OKCHI,
TUAPOKCHU], coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHUS.

AmomuHnl: nosokeHue B llepuonnueckol CcUCTEME XHMHYECKHX
anemeHntoB J[. . MenneneeBa, CTpO€HHE aTroMa, HAXOXKJICHHE B INPUPOJE.
®duznyeckue M XMUMHUYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHbIE CBONCTBA
OKCH/JIa ¥ TUAPOKCUA ATTFOMUHUSL.

Kenezo: nonoxenue B lleproanueckoit cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, ctpoeHne atoma, HaxoXJaAeHUe B npupone. duznueckue u
XUMUUYECKue cBoicTBa xkene3a. Okcuabl, rujipokcusibl u conu xenesa (I1) u
xenesa (III), ux cocta, CBOMCTBA U MOJyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00Opa3llaMud METalIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, H3Y4YEHHE pE3YyJbTaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJIECUCTBUS OKCHUZA
KaJlbLM U HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIEJOBAHNE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS JKEJI€3a B KACIOPOIE
(BO3MOKHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB), NPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MAarHUs, KaJblus, aTIOMUHNA, LINHKA, JKeJe3a
(IT) u xenesa (IlI), memu (II), HaOmromeHHE U ONHCaHUE MPOIECCOB
OKpalllUBaHUsl IUJIAMEHU HWOHAMHU HATpHsl, Kadus W KaublLUs (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPHUATIOB), HCCIEOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ANTIOMUHUSA U THAPOKCHUJA LUHKA, PEIICHHE SKCIEPHUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme MeTaibpl U UX COEUHEHUS.

XHMUA M OKpPY:KaoUias cpeaa



BemecTBa n Marepuanbsl B NOBCEJHEBHOW KM3HU 4YeJIOBEKA. be3zomacHoe
UCII0JIb30BAaHUE BEIECTB U XUMHUYECKHUX peakuuii B ObITy. [lepBas momoliup npu
XUMHUYECKUX 0KOTax U OTPaBJICHUSX.

XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (MpeaeabHas JOMyCTUMAast
KOHIIEHTpanusi  Bemiect, pgainee — [IJIK). Ponp xumMum B pernieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB MaTEpUAIIOB (CTEKIIO, CIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHaibl).

MeoscnpedmemHnuie ceasu

Peasmmszanust mMexnpeaMeTHbIX CBA3EH NMPU W3YyYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHATUW, SBISAIOIIMXCA CUCTEMHBIMU Ui OTAEJIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEpPEHUE, MOJIEIb, SBJICHHUE, MapPHUKOBBIM
3 eKT, TEXHOIOTUSsI, MaTEPUAIIBI.

®duzuka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsi, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHo€  COCTOSIHME  BeIllecTBa, a3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTA/NIMYECKasl pelmeETKa, CIUlaBbl, (U3MYECKUE BEJIUYUHBI, E€IUHULBI
U3MEPEHUs, KOCMHYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, buocdepa, 3KOCUCTEMA, MUHEPATbHBIE
yA00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJIbI,
N10JIE3HBIE UCKOIAeMblE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOILIEro
00pa30oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YEHHS] XMMHUHM B €IMHCTBE YYEOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B COOTBETCTBUM C  TPaJULUOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
OPUHATHIMA B OOILIECTBE MpaBUJIaMU U HOPMaMU IMOBEIEHUS U CIOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPA3BUTHS U COLMATM3ALMN 00yYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUd U
pacIIMpEHNE OIbITA AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHMS:

LHEHHOCTHOIO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, TTOHMMaHUS 3HAYEHUS XUMHUYECKOU
HAyKU B )KU3HU COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEPHOU
uH(popmalein o0 MepeAoBbIX JTOCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOH H
OTEUECTBEHHOW XUMHUH, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M NPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTMBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOMCCIIEI0BATENbCKOM, TBOPUYECKOM M JPYrux
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JESATENBHOCTH
IIPU BBINOJHEHUHN Y4€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
SKCIIEPUMEHTOB,  CO3[JaHMM  y4YEeOHBIX  NPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOINOMOIIM B  TMpolecce ATOM  ydeOHOM
NEeSATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIEICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHYECKUE MPEJCTABICHHUS O BEILIECTBE U XUMUYECKON peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U COCTAaBIIAIOIIME
OCHOBY JUIsl HOHUMAaHUS! CYIIIHOCTH HAyYHOU KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSA MPHUPOJbI, B3aUMOCBSA3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOH, O POJIM XUMHUU B TO3HAHUHU ATUX 3aKOHOMEPHOCTEM;

NI03HABATEJIbHbIE MOTHBBI, HallPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUUI
M0 XUMHHM, HEOOXOJIUMBbIC i1 OOBSICHEHUS HaOII0/IaeMbIX MPOLECCOB U
SBJICHUM, MMO3HABATEbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHON pabdoThl C Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEPATypoil, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHMIO M TO3HAHWIO, JIO003HATEIbHOCTb, TOTOBHOCTh WU
CHOCOOHOCTh K C€aMOOOpa30BaHHIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABIEHHOCTH U YPOBHS OOy4YEHHUS B
JIaJIbHEHIIIEM;

4) popMupOBaHKS KYJIbTYPHI 310POBbS:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HU, OCO3ZHAHHME MOCIEACTBUN U
HENPUSATHE BPEIHBIX MNPUBBIYEK (YMOTPEOJEHUs aJIKOroJisi, HApPKOTHUKOB,



KypeHHs1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  NpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

UHTEPEC K MPAKTUUYECKOMY HM3YyYEHHIO MpoQeccuil W Tpyaa pa3iuyHOIO
poJia, YBaXKEHUE K TPYIY U pe3yJbTaTaM TPYIOBOH JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHUMEHEHMS MPEIMETHBIX 3HAaHUW MO XMMHUHU, OCO3HAHHBIN BBIOOD
UHAUBUIYAJIbHOM  TPaeKTOpPUM NPOJOJDKEHUsT 00pa3oBaHUsl C  YUYETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEM, yCHemHol NpoPEeCcCUOHANILHON JEATEIbHOCTY W Pa3BUTHUS
HEOOXOIMMBIX YMEHHI, FOTOBHOCTH AaJalTUPOBAThCA B MNPOo(hecCHOHATbHOU
cpene;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

9KOJIOTMYECKU LEIeCO00pa3HOEe OTHOLIEHUWE K MPUPOAE KaK MCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMSI, TOHUMAaHUE HEHHOCTH 3/I0POBOIO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCHUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJICHUS
npaBusl OE€30MACHOrO TMOBEACHUS NpU paboTe C BeElIeCTBAMM, a TakXKe B
CUTYAaLMSIX, YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJyYaeMbI€ MPU U3YUYEHUU XUMUU, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXAWIIEW NPUPOJHOM CpenoM, i
NOBBIIICHNUS YPOBHS 53KOJIOTMUECKOW KYJbTYPhl, OCO3HAHHS TJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpoOJeM U IMyTed HUX pEelIeHUus IMOCPEACTBOM
METOJ/IOB XMMUH, 3KOJOTMYECKOI0 MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUS OOIICHAYyYHbIC TOHATUA (3aKOH, TEOpus,
OPUHIMI, TUIOTe3a, (aKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApYToe.),
KOTOpBIE HCIOJNB3YIOTCI B €CTECTBEHHO-HAYyYHbIX YYEOHBIX INpeIMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 3TUX NpeaMeTroB  (HOpMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KAapTUHE MHPA, U YHUBEPCAIBHBIC
yuyeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PETYJIATUBHbIE),
KOTOpbIE 00ecneuynBaloT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATETbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS TPU OCBOCHHUH
3HAHMI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpPHbIE
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHSATUSAMH ), UCIIOIb30BATh
HNOHATHS JJI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SBJIEHUM, BHIOMPATh OCHOBAHUS
U KpPUTEpUM JUIsl KJIACCU(PUKALMH XUMUYECKUX BEUIECTB M XHUMHUYECKHX
peaklMii, yCTaHABIUBATh MPUYMHHO-CIEJACTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU
U3Y4YEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
110 aHAJIOTUH), AEJIaTh BHIBOABI U 3aKIIOUCHMUS;

YMEHUE MNPUMEHSTh B IMpOILECCe IO3HAHMS TMOHATUA (TPEIMETHBIE H
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh LIMPOKO NPUMEHSEMbIE B XHUMHH MOJIEIbHBIC
IPEICTABIICHUS] — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMUYECKasi popMyia
U YpPaBHEHUE XUMUYECKOM pEaKlMH — NPHU PELICHUH YYEOHO-ITO3HABATEIbHbIX
3ala4y, C Y4€TOM OTUX MOJIETbHBIX MPEJCTaBICHUN BBIABIATH H
XapaKTEepHU30BaTh  CYIIECTBEHHbIE IMPU3HAKKM M3y4aeMblX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XMMHYECKHMX PpPEaKUud, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPHUYMHHO-CIEICTBEHHbIE CBSI3W M NPOTUBOPEYHs] B
U3y4YaeMbIX IPOLECCaX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaKXK€ B KAuyeCTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKICHUU;

OpUOOPETEHHE ONbITa MO IUIAHUPOBAHUIO, OPraHU3ALMH U MPOBEICHUIO
YUYEHMUYECKUX 3KCIEPUMEHTOB, YMEHHE HaOJt0JaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (popMyIHpoBaTh 0000IIEHUS
Y BBIBOJIbI MO pE3yJibTaTaM MPOBEAEHHOTO ONbITA, HCCIIEOBAHUS, COCTABIATh
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, AHAJIU3UPOBATh W HHTEPHPETUPOBATH HH(MOPMALUIO
pazNuMYHBIX BUAOB U (GOPM TMPEACTABICHHS, MOJIYYaeMYI0 M3 pa3HbIX
UCTOYHUKOB (HAay4YHO-NIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLEHUBATH
IPOTUBOPEUYMBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NMPUMEHATh Pa3Iu4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMaIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33]1a4 OMPEACIEHHOIO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HKCIOJIb30BaHUSA MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH AaKTHUBHOTO HCIIOJIb30BAHUSI PA3JIMYHBIX MMOMCKOBBIX
CUCTEM, CAaMOCTOSITEJIBLHO BBIOMPATh ONTUMAJIbHYIO (OPMY NpPENCTABICHUS
uH(pOpMaIMU U WJUIIOCTPUPOBATh pElIaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
quarpaMMamu, Ipyrumu (popmamu rpaduku ¥ KX KOMOMHALMSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UMpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIE0BATENIbCKON NEeATEIbHOCTH uH(pOpMaLUIO 0 BIIMSTHUHU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO34iCTBA M TPAHCIOPTa HA COCTOSHHE
OKPY X aroIen MPUPOTHON CPEIbI.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3a7aBaTh BOIPOCHI (B XoJe auaynora v (WiM) JUCKYCCUH) IO
CyLIECTBY 00CYyXJaeMoil TeMbl, (OPMYIUPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOH 3a1a4H;

YMEHUSl MPEACTAaBIATh MOJYYEHHbIE pe3yJbTaThl [O3HABATEIbHOM
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3ECHTALUIO
pe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO JKCIIEpUMEHTa (JabopaToOpHOTO
OTbITA, TA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUSI y4e€OHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM W  HCCIEAOBATENIbCKOW  JIEATEIbHOCTH IPU  PEIICHUU
BO3ZHUKAIOLIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uuuid  (oOCyXJeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYPMbD»,
KOOpJIMHALMSA COBMECTHBIX JICMCTBHUI, OINpEAEICHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIE YHMBepcalbHbIe YUeOHbIe 1elCTBHUSA:

YMEHUE CaMOCTOSITENIbHO ONpPEACNATh LENH ACSITENbHOCTH, IJIAHUPOBATD,
OCYLIECTBJIATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BRIOMpaTh Hanboliee 3PPEeKTUBHBIE CLIOCOOBI pELIEHUST YUEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JEUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM



NOJIyYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BELIECTBAX U PEAKIMSIX,
OLIEHMBATh COOTBETCTBHUE MOJIYYEHHOI'O PE3yJIbTATA 3asBICHHOMN LIEIU, YMEHUE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCThI, NpeajaraéMble B YCIOBHH
3aIaHUM.

HNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO OO0A3aTEIBHOIO

coJiepKaHus, YCTAHOBJIEHHOTIO JaHHON (enepaibHONM padoyell Mmporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYaIOIMMHUCS HAY4YHbIE 3HAHUS, YMEHHUSA U CHOCOOBI
JneucTBUl, creuuduyeckue JUisi TpeAMETHONM o00macTu «XuMHs», BUJBI
NEeSATENbHOCTH 1O TOJIyYEHHI0 HOBOI'O 3HaHUS, €ro HHTEpIpeTaluH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.

K koHuy oOyueHus B 8 kJjacce npeamMeTHbIe pe3ysibTarbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJIa,
XUMUYECKUH AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, CMECH
(oIHOpO/IHASI U HEOJTHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas
M MOJIEKYJIIpHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas JOJII XMMHYECKOTO DJJIEMEHTa B COCAUHEHMWH,
MOJIIpHBIA ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBAaHHWE,  COJb,
ANEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKas peaKuus,
KJ1accu(UKanus peakuuii: peakiMi COEUHEHUs, PEAKIIUU Pa3I0KEHUs,
peakuuy 3aMelleHHs, peakuu OOMEHa, 3K30- U HSHAOTEPMUYECKUE
peakiuu, TeroBoi 3(ppeKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aToMa, aToMHas oOpOuTagb, paAMyC aroMa, XHWMHYECKass CBS3b,
NOJIApHAsE W HENoJIApHAs KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BellecTBa (MpPOLEHTHas
KOHLIEHTpAalMsl) B paCTBOPE;

e WJUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHSITHH H
MPUMEHSTH ITH MOHATHSI IPY OMUCAHUM BELIECTB U UX MIPEBPAILCHHUI;

e HCIOJb30BAaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHUS (POpMYyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e ONpENeNsATh  BAJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COC/IMHEHUSAX, CTENEeHb OKUCJIEHUS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NMPHUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY
COEIMHEHUN MO (opMmyliaM, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHASI U
WOHHAs) B HEOPIraHUYECKUX COCUHEHUSX;

e packpsiBaTh cMbichn [lepumoamueckoro 3akona [[. M. Menaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT X MosioxkeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4YE€HUS, 3aKOHAa ABOrazpo;

e ONUCHIBaTh W XapakTepuszoBarh TabnuuHyro ¢opmy Illepuoamueckoit
CUCTEMBl XHMHMYECKHX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y, masbie
1 0OJIbILIME MEPUOJIbl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
tabmune «llepuoguueckass cucrema xumudeckux sjementoB JI. .
MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3aps] sApa, oOllee 4YuCio
AJIEKTPOHOB U PACMPEIEICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



K

KJIacCUUIIMPOBATh ~ XMMHUYECKHE  DJIEMEHThI,  HEOpPraHUYECKHUe
BEILIECTBA, XUMUUYECKHUE PeaKIuu (110 YUCTY U COCTaBY YUaCTBYIOIIUX B
pEaKklUy BEILECTB, 10 TEIIOBOMY 3P QeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3IUUHBIX  KJIAcCoOB,  MOATBEpXkKJasi  OMUCAaHUE  MPUMEpPaMH
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT UX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUUYECKUX
MpEeBpaIIECHUN B Pa3IMUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAaCChI
BEILLECTB, MAacCOBYIO JIOJK XHMMHUYECKOrOo »3JeMeHTa 1o (dopmyiie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIIECTBA B pacTBOpPE, IPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHUUECKON peaKkilni;

MPUMEHSITh OCHOBHBIE OMNEPAIMU MBICIUTEIBHON JESITEIBHOCTH —
aHaau3 U CHUHTE3, CpaBHEHUE, O0O0O00IIeHHe, CHUCTeMaTU3aIMIO,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUCHHSI CBOMCTB BEIIECTB M XUMHYECKUX PEAKIUMA, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAHMS —  HAOJIOJICHUE, U3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

CIENOBaTh IMpaBWUJaM  TMOJB30BAHHUS XMMHUYECKOM TMOCYJIOM H
7a0opaTOpHBIM 000pPYJOBAaHUEM, a TakXe IMpaBWiiaM oOOpalleHUsl C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMU IO BBITOJHEHUIO
JTa00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOpPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACHEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATH U MPOBOAUTH XUMHUUECKUE IKCIIEPUMEHTHI MO
pacno3HaBaHMIO PACTBOPOB WIENOYEH W  KHUCIOT C IOMOLIBIO
WHIUKATOPOB (JaKMycC, (peHoNIPTaIenH, METUIOPAHXK U IpyTue).

KOHIly OOyueHus B 9 kJjiacce IpeIMETHbIE pe3yJibTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00yYatOIUXCS YMCHHIL:

PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX ITOHATHN: XUMWUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTD, CTENEHD
OKHCJICHUs, XUMHYECKas peaklMs, XHMHYECKas CBS3b, TEILUIOBOU
addexT peakuuu, MOJb, MOJSPHBI 00BEM, PaCTBOP, SIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT TUCCOLMALUS, PEAKIMHU HOHHOTO
oOME€Ha, KaTaJMu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKLUU,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponusi, amMQpOTEpPHOCTb, XHUMHYECKass CBS3b (KOBAJIEHTHAS,
WMOHHAs, MeETauInyecKas), KpUCTANIMYeCcKas peléTka, Koppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XWUMHUYECKOM pPEaKUUH, IPENEIIBHO
nonyctumas koHuentpauuns [IJIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHWYECKUX IOHATHU H
IIPUMEHSTh 3TH NOHATHUSA IIPHA ONMCAHUM BEILECTB U UX NPEBPALLICHUM;
UCIIOJIb30BaTh XHMMHMYECKYIO CHMBOJIMKY I COCTaBJICHHS (opmyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XMUMUYECKHUX
AJIEMEHTOB B COCAMHEHUSAX PA3IUYHOIO COCTABA, INPHUHAIICKHOCTH
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEIUMHEHUH Mo (opMynam, BUJ
XUMHYECKON CBSI3M (KOBAJEHTHAsl, MOHHAsA, MeETaUIMYecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi UOHA TI0 XUMHUYECKON GopMmyiie,
XapakTep cpeapl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCIUHCHUM,
THUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA,;

packpeiBath cmbich I[lepuogmueckoro 3akona [[. 1. MeHnneneeBa u
JEMOHCTPHUPOBAThL €r0 TOHWMMAaHHWE: ONMHUCHIBATH W XapaKTePU30BaThH
Tabmmunyto Gopmy Ileproandeckoit CHCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pas3nuyaTh MOHATHUS «rJaBHas noArpynna (A-rpynmna)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie W OOJBIIME MNEPHUOJIBI, COOTHOCUTH
0003HauYeHUsI, KOTOpbIE HUMEIOTCA B TMEPUOAUYECKOM Tabiuie, ¢
YHUCIIOBEIMH  XapPaKTEPUCTHUKAMU CTPOCHHUS AaTOMOB XHWMHYECKHX
AJIEMEHTOB (CocTaB M 3apsj sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpefielieHue HUX M0 JJIEKTPOHHBIM CJIO0SIM), OOBACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHCHHH B
npeaenax MajblX TEPHOJOB U TJIABHBIX MOJATPYIIT ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(UIIMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHUYCCKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakluy BEUIECTB, MO TEIIOBOMY 3((EKTy, N0 U3MEHEHHUIO CTENEHEN
OKHUCJICHUS] XUMHYECKHUX JICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CreU(UIESCKUE XUMHUECKUE
CBOMCTBA TPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIas OMUCAHUE
pUMEPAMH MOJICKYJIIPHBIX ¥ MOHHBIX YPAaBHCHHMH COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIUN;

COCTaBJIATb YpPAaBHEHUS BJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIOT,
HIEJ0YEH W COJIEH, IOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHGHHMsI  pEaKIMii, IMOATBEPKIAIOIINX
CYIIIECTBOBAHME TCHETHYECKOW CBS3U MEXKIYy BEIIECTBAMH Pa3IMIHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3THX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XMUMHYECKUX IMPEBPAICHUN B Pa3IWYHBIX
YCIIOBHUSIX;

BBEIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MacChl
BEILLECTB, MAacCOBYIO JIOJK0 XHMMHUYECKOrOo »3JeMeHTa 1o (dopmyie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEILIECTBA B pacTBOPE, IPOBOJIUTH
pacu€Thl IO YPaBHEHUIO XUMUYECKON PEAKITUN;

coOI0aTh  MpaBWia  TOJb30BAaHUS  XMMHUYECKOM TMOCYIOM U
7a00paTOpHBIM 00OpPYJOBAaHHEM, a TaKXKe MpaBuia OOpalleHus c
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMH TI0 BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO IMOJYYEHHUI0O U COOHUpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIUH, TOATBEPKIAOIINE KAYeCTBEHHBIM COCTaB
pPa3IUYHBIX BEIISCTB: PACMO3HABaTh OMBITHBIM NYTEM  XJIOPHU-,
OpoMuna-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyibdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTR;
MPUMEHSTh OCHOBHBIC OIEPAllUd MBICIIUTEILHON NEITeTbHOCTH —
aHaJau3 U CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHe, CHUCTeMaTU3aIMIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBCHHBIX CBSI3CH — JJI M3YUYCHUSI CBOMCTB
BCIIECTB M XUMHUYCCKUX PpEaKIHi, €CTECTBEHHO-HAYYHBIC METObI



NO3HaHUs — HAOJIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHNUE, IKCIIEPUMEHT
(peasibHBIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KITIACC
HauMeHOBaHHUE KoanuyecTBo 4acos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3fieioB U TeM KoHnTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NporpamMmal padoThI padoThI
Pazpea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XumMmusi — BakHast
11 00J1acTh €CTECTBO3HAHMS 5 ) bubmuoreka [[OK
' U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
NEeSITeTbHOCTH YeJIOBEKA
12 BemecTBa u xuMHuieckue 15 | bubmuotexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHeiue npeacras

UTECJIN HCOPraHNIECCKUX BEHIECTB

21 Bo3nyx. Kucnopog. 6 bu6mmoteka [IOK
’ [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
9 Bonopon.Ilonstue o g 1 bubnunoreka [ITOK
' KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopbl. 5 1 1 but6mmoreka [{OK
’ ITousiTe 06 OCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eubs OK
2.4 HEOPTraHUYECKHUX 11 1 1 mommorexa I

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢




Hroro no pasgeny 30

Pasnea 3. Ilepnognyecknii 3akoH u Ilepnoguyeckas cucrema xumudeckux djaemMenToB JI. . Menneneesa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

[Iepuoanueckuii 3aK0H U

[Teproaudeckas cucrema
but6mmoreka [JOK

3.1 XUMHIHCCIUX SIIEMCHTOB 7 https://m.edsoo.ru/7f41837¢

. . Menneneena.
Crtpoenue atoma

XHUMHUecKas CBS3b.

39 OKHCIIMTEIBHO- g | bubnuotexa [JOK
’ BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢
peaxkuuu
but6mmoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnmuoreka [IOK

https://m.edsoo.ru/7f41837¢
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9 KUIACC

HaumenoBanue KoaunuyecrBo yacos
Ne duexkTpoHHbIe (LM pPOBbLIE)
pas3ie/ioB U TeM KonrpoabHsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpaMmMbI padoThI padoThI
Pasnea 1. BemecTBo  XuMH4yeckne peakuun
IloBTOpEHUE U
11 yriayOlieHue 3HaHuH 5 1 bubnunoreka [IOK
' OCHOBHBIX Pa3aeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 Bubmiorexa LIOK
. P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX pEaKLHi
DNEKTPONUTHYECKAS
13 JTUCCOLIMALINA. g | | but6mmoreka [JOK
’ XUMHYECKUE PEAKIUHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pasgeny 17

Pazgea 2. HemeTaajibl M HX COeTUHEHU S

OOm1ast xapaKTepUCTHKA

2.1 XUMUYECKUX JJIEMEHTOB 4 1 Bubmmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anoressr
2.2 OO1w1ast xapakTepUCTHKA 6 bub6nuoreka [IOK

XMMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u e

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




COETMHEHHS
OO0mas XxapakTepucTUKa
’3 XAMHYECKHX DJICMCHTOB . bubnuoreka [JOK
' VA-rpynnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop u UxX coeqMHECHUS
OO1as xapakTepucTUKa
WYECKHUX DJICMCHTOB
24 ?31:: v g bubmmoreka [JOK
’ -l"p}:HHBI. rieponn https://m.edsoo.ru/7f41a636
KpEMHUI 1 UX
COCTMHCHHS
Hroro no pasgeny 25
Pazgen 3. MeTaJJIbI M UX COeIUHEHUS
31 OO6mue cBoicTBa 4 bubmuoreka [JOK
' METAJLIOB https://m.edsoo.ru/7f41a636
10 Baxwuerimme metamibl U 16 bubmuoreka [JOK
’ HUX COCIUHEHUSA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:xaionias cpeaa
41 BemectBa u matepuansi B 3 Bbubnuoreka [JOK
' ’)KU3HH YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p 3 but6mmoreka [JOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
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IHOYPOYHOE INTAHUPOBAHUME

8 KITIACC
Nd KoJsmn4yecTBo 4acoB
DJIEeKTPOHHbBIE
ara uudpoBbIie
nm| Tema ypoka KonTposabHbie IIpakTnueckue A p
Bcero H3y4eHust o0pa3oBaTejIbHbIE
/ paGoThI paGoThI
. pecypcsbl
[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK
1 JKA3HU yesnoBeka. Temna u 1 https://m.edsoo.ru/ff0d21
BEllleCTBa Oc
[TonsTHE 0 METOAAX TTO3HAHHUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[IpaxTuyeckast padota Ne 1
«IIpaBuna paboTsl B 1abopaTopuu bubmorexa LOK
3 P . P P 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI 00OpaIEeHUS C de
71a00paTOPHBIM 000PYIOBAHUEM)» o
bu6mmoreka [JOK
YucTele BelIECTBA U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CrniocoOsl pa3fenenus cmeceit ca
UwcThle BelecTBa U CMECH bubmorexa LOK
5 . 1 https://m.edsoo.ru/ff0d26
Crnioco0bl pazeneHus: cmecei ca
[IpakTuueckas pa6ora Ne 2 bubnuorexa LIOK
6 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYHCTKHU MOBAPEHHOM COJN)» c8




XuMHdecKue dJIEMEHTRI. 3HAKU bu6mmoreka [JOK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIECMEHTOB ed
bu6mmoreka [JOK
8 IIpocTeie U cIIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSAHCTBA COCTaBa
BellecTB. XuMuyeckas popmyiia bubmoreia HOK
10 ' pMya- https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XUMHYECKUX JIEMEHTOB N
Bbu6moreka [JOK
11 | ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
[
OTHOCHTENIbHAs aTOMHAS Macca. bubmuorexa [JOK
12 | OrtHOcHUTENBHAs MOJIEKYJISIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10711 XUMHAYECKOTO bubmiorexa HOK
13 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COECIMHEHUH 0
KonnuectBo BemectBa. Mouib. bubmorexa LOK
14 https://m.edsoo.ru/ff0d52
MounsipHast macca
30
15| ®dusmyeckre n XUMMHYECKHUE bu6mmoreka [JOK

siBICHMS. XUMHUYECKas pcaKknusd

https://m.edsoo.ru/ff0d37f




a

[Ipu3Haku U ycaoBHs MPOTEKAHUS

bubmnoreka IIOK

16 . https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEeaKIIHii 16
3aKOH COXPaHEHHs MaCChI bub6nuorexa LIOK

17 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUS 88
Brrunciienust KoMuecTBa, MacChl bubmuotexa [JOK

18 | BemecTBa 0 ypaBHEHUAM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PEaKIIHii 08
Knaccudukanmsi Xumuaeckux
peaxiuii (coeuHeHus, bubmorera [TOK

19 https://m.edsoo.ru/ff0d33
pa3noKeHusl, 3aMeIIeHNUs, 4
oOMeHa) a
M. B. JIoMOHOCOB — y4€HBIIi- bubmuoreka [JOK

20 | osHuukionenuct. O00OLIEHHE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3alysl 3HAaHHUH c4
KonTponbhas padora Nel no teme bubnuoreka IIOK

21 | «BemectBa u XuMHUYeCKHE https://m.edsoo.ru/ff0d42
peaKIum» 90
Boznyx — cmech razos. Coctas bub6nuorexa LIOK

22 | Bo3sgyxa. Kucimopon — aneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTso. O30H 8e

23 | dusmyeckue ¥ XUMHYCCKHUE Bbub6moreka [JOK
CBOICTBa KHCIIOpoaa (peakuu https://m.edsoo.ru/ff0d46

14

OKucJeHus, ropenue). [lonstue




00 okcHuaax

Crioco0pl MosTy4eHus KUCI0poia
B JIAOOpAaTOpUU U

bu6mmoreka [IOK

24 https://m.edsoo.ru/ff0d49
MPOMBIIIICHHOCTH. [IpuMeHeHHe 7a
KHCJI0pOa o
TennoBoii 3¢ ekt Xumuueckoi
pEeaKuuHu, MOHITHE O bu6nuoreka [JOK

25 | TEepMOXMMUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHAOTEPMUYECKUX 90
peaKusax
Tomnuso (HedTh, yroiab U MeTaH). bubnnorexa [IOK

26 | 3arps3HeHHE BO3/yXa, CIOCOObI https://m.edsoo.ru/ff0d4c
€ro MpeaoTBPaIICHHUS 4a
[IpakTrueckas padota Ne 3 o
teme «[lomydyenue u cobupanue bubmmorera [TOK

27 Y P https://m.edsoo.ru/ff0d4ae
KHCJIOPO/Ia, U3yUEHUE €T )
CBOWCTB» =
Bomopon — anemeHT u mpocToe bubmuoreka [JOK

28 | BemectBO. HaxoxeHue B https://m.edsoo.ru/ff0d4d
PUPOJIC do
DU3NYECKUE U XUMUYECKHUE bubmuoreka [JOK

29 | cBoiictBa Bomopoaa. Ilpumenenue https://m.edsoo.ru/ff0d4d
BOJIOpOAA do

bu6mmoreka [JOK
30 | IloHsiTHE O KMCIOTAX U COJAX https://m.edsoo.ru/ff0d50

d2




Crioco0bl TToTy4eHus1 BOAOPO/Ia B

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[Ipaktuyeckas padora Ne 4 o
bu6mmoreka [JOK
teme «[lomydyenue u cobupanue
32 https://m.edsoo.ru/ff0d4{4
BOJIOPO/Ia, U3YUEHHUE €ro )
CBOMICTBY» =
MounsipHblii 00BEM ra3oB. 3aKOH bubmmorera [JOK
33 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus o0b€Ma, KOJIUIECTBA
Bbub6moreka [JOK
BEIIIECTBA ra3a M0 €ro U3BECTHOMY
34 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA MU o0
00BEMY o
Breraucinenust 00EMO0B ra3oB 1o
bu6mmoreka [JOK
YPaBHEHUIO PEAKIIMHU Ha OCHOBE
35 B . https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX OTHOIIIECHUI 08
razoB 08
Bbub6moreka [JOK
dusnueckre U XUMHUIECKHE
36 . https://m.edsoo.ru/ff0d58
CBOWCTBA BOJBI
7a
Cocras ocHoBanuii. [Toustue 00 Bubmorexa HOK
37 https://m.edsoo.ru/ff0d59
WHJUKATOpax
e2
38 | Boga kak pacTBopuTEb. bubnuorexa [IOK
Haceimennnie 1 HeHaChIIIIEHHBIE https://m.edsoo.ru/ff0d5b
40

pactBopbl. MaccoBas J0Jist




BEIIIECTBA B PaCTBOPE

[IpakTuyeckast padbora Ne 5 o
teme «I[IpuroToBieHune pacTBOpoB

bu6mmoreka [IOK

39 . . N . https://m.edsoo.ru/ff0d5e
C ompeenEHHON MacCOBOM J0JIei ba
pacTBOPEHHOTO BEILIECTBA» o

bu6mmoreka [JOK

KounrponsHas padora Ne2 1o Teme

40 p p https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 47
Oxcunsl: cocTaB, KacCupUKaIus Buabmaorexa IIOK

41 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e

[lonyuyenue n xumMnyeckue bubnuorexa LIOK

42 | CBOWMCTBA KHCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHJIOB 4e
OcHOBaHHUS: COCTaB Bubmiorexa [JOK

43 ' ’ https://m.edsoo.ru/ff0d67
KJaccuukanus, HOMEHKIIaTypa ca
IlonyueHne u XUMHUYECKHE bubmorexa LIOK

44 vy . https://m.edsoo.ru/ff0d67
CBOICTBA OCHOBAHMUI1 ca
KucnoTsl: cocras Bubmiorexa OK

45 ' ’ https://m.edsoo.ru/ff0dfee
KJ1accuuKaims, HOMEHKIJIaTypa N
ITonmyuenne 1 XUMHUUECKHE Brbmoreka LOK

46 vy https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5

47 | Comnu (cpenHue): HOMEHKIIATYpPa, bubnuorexa [IOK




CIOCOOBI MOJTYYEHHUS,
XHUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/00ad94
74

[IpaxTuyeckas padota Ne 6.
Pemenune skcriepuMeHTaTBHBIX

bu6mmoreka [JOK

48 | 3agau no teme «OCHOBHbBIE https://m.edsoo.ru/00ad9b
KJIACCBhI HEOPTaHNYECKUX Ic
COCIMHEHUIN
I'eneTnueckas CBSI3b MEXKIY bubnuorexa [JOK
49 | kmaccamMu HEOPTraHUYECKUX https://m.edsoo.ru/00ad9a
COEIMHEHHI 50
O06o001IeHre U cCHCTeMaTH3aIus bubmorera [JOK
50 . https://m.edsoo.ru/00ad9¢c
3HaHUU
b2
KonTponbnas padora Ne3 no teme bubnuorexa [IOK
51 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCAMHEHUMN" la
[IepBble nONBITKN
KJIACCU(UKAINN XUMHUIECKUX bubmorexa LOK
52 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHATHE O Tpynmax fa
CXOJIHBIX AJIEMEHTOB o
[Tepronnueckuii 3aKOH U
bu6mmoreka [JOK
IIepuonnueckas cucrema
53 https://m.edsoo.ru/00ada5
XHMHUYECKUX djieMeHToB /1. U. e
Meneneena B
bu6mmoreka [JOK
54 | Ilepuonpl, rpynmbl, HOATPYIIIbI https://m.edsoo.ru/00ada5

2c




Ctpoenune atomoB. CocTaB

bu6mmoreka [IOK

55 https://m.edsoo.ru/00ada3
aTOMHBIX sifiep. M30Tors! 0
CrpoeHue 371eKTPOHHBIX
bu6mmoreka [JOK
000JI0YEK aTOMOB DJIEMEHTOB
56 . https://m.edsoo.ru/00ada6
ITepuonnueckoii cucremst . 1. be
Menneneesa T
XapakTepucTuKa XUMHIECKOTO
bu6mmoreka [IOK
3JIEMEHTA 10 €T0 MIOJ0KEHHUIO B
57 . https://m.edsoo.ru/00ada8
[Tepuonnueckon cucreme /1. U. 24
Menneneesa T
3nauenue [lepuoauueckoro
Bbu6morexa [JOK
3aKOHA JIJIs Pa3BUTHS HAYKU U
58 https://m.edsoo.ru/00ada9
npaktuku. . 1. Mennenees — 6e
Y4EHBIN, TIEJAror M rpakIaHuH T
bu6mmoreka [IOK
DIEeKTPOOTPULIATETbHOCTh
59 https://m.edsoo.ru/00adaa
aTOMOB XUMHUUYECKUX DIIEMEHTOB bs
Bbub6moreka [JOK
60 | Honnas xuMHuueckas CBS3b https://m.edsoo.ru/00adac
34
bu6mmoreka [JOK
KoBanenrtnas nonspaas
61 https://m.edsoo.ru/00adaa
XUMHYECKAS CBI3b
b8
bu6mnoreka IJOK
KoBanenTHast HenosipHas
62 https://m.edsoo.ru/00adaa

XHUMHUYECCKasA CBA3b

b9




bu6mmoreka [IOK

63 CrelneHnp OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
Bbub6moreka [JOK
OKUCIUTEILHO-
64 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIIBHBIC pEaKIIUU 26
bu6mmoreka [IOK
65 | OKxKucIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padorta Ne4 no teme bubnuorexa [IOK
66 | «CrpoeHue aToma. XuMuueckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bu6moreka [JOK
Pese ok. O0001IEeHNE
67 PBHBI YP \1'11 e 1 https://m.edsoo.ru/00adb3
CUCTEMATH3ALU 3HAHUI T
. bu6mmoreka [IOK
PesepsuElil ypok. O0001IIEHNE U
68 p P \I,u 1 https://m.edsoo.ru/00ad9c
CHCTEMATH3aIU 3HAHUI b2
. bu6mnoreka IJOK
PesepBHsblil ypok. O0001IEHIE U
69 P P iH 1 https://m.edsoo.ru/ff0d61
CUCTEMATH3ALINA 3HAHUN o6
OBHIEE KOJIMYECTBO HACOB 60

I10 ITPOIT'PAMME




9 KUIACC

Ne KoauvecTBo yacoB
JIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTH4eckune
Bcero U3ydeHust o0pa3oBaTe/bHbIE
/ paboThI paGoThI
pecypcsbl
n
[lepuoanueckuii 3aK0H.
bu6mmoreka [JOK
[lepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKUX dNIeMeHTOB /1. .
N. Menneneena -
3aKOHOMEPHOCTH B
. bubnnoreka [IOK
M3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMUYECKUX HJIEMEHTOB 6
MEPBBIX TPEX MEPHOIOB B
Knaccudukanus n bubnuorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHMYECKUX BEIIECCTB 2
Bunn xXuMHu4eckou CBSI3U U bubnnoreka [IOK
THUIIbI KPUCTALTUYECKUX 1 https://m.edsoo.ru/00adbac
pemeToK 6
Konrponbnas padora Nel
o reme «IloBropenue u
yriayOseHne 3HaHUH 1 1
OCHOBHBIX pa3J/ieJIoB Kypca
8 kacca»
Knaccudukarus 1 bubnumorexa [IOK




XMMHYECKUX PEAKIUH 110
pa3IMYHBIM NPU3HAKAM

https://m.edsoo.ru/00adbcb
0

[TonsiTHE O CKOpPOCTH
XUMHUYECKON pEeaKIuu.

bubmuoreka [{OK

7 https://m.edsoo.ru/00adbe9
[loHsATHE O TOMOTCHHEIX U .
FeTEPOreHHBIX PEAKIUIX B
IloHsTHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u .
MOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OKucauTeIbHO- bubnuoreka [{OK
9 BOCCTAaHOBUTEIILHEIC https://m.edsoo.ru/00adcad
peakiuu e
Teopust
. bu6mmoreka [JOK
ANEKTPOIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nucconnanuy. CHIIbHBIC U 2
cl1abble AIEKTPOIHUTHI B
bubmuoreka [{OK
HNonubie ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiuii 9
XHUMHUYECKHE CBOMCTBA
KUCJIOT ¥ OCHOBAHUH B Bbu6mmoreka [JOK
12 CBeTe MpeACTaBlIeHu 00 https://m.edsoo.ru/00add5d

AIEKTPOIUTUYECKOMN
Jcconuanuu

8




XUMHUYECKHUE CBOMCTBA
COJIEH B CBETE

Bbubmoreka [JOK

13 MpeACTaBICHUH 00 https://m.edsoo.ru/00add8b
AIEKTPOIUTUYECKOMN 2
JIACCOIUAIIAN
- bubnnoreka IIOK
OHSTHE O THAPOJIH3E
14 . https://m.edsoo.ru/00add9d
coueit
4
OGoGwente u bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cUCTeMaTu3aIis 3HaHUI 5
[TpakTrueckas padota Ne 1.
bu6mmoreka [JOK
«Pemrenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a1auy B
KonTponbhas padora Ne2
10 TEME
bubmuoreka [{OK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOINAITHS. 0
XUMHUYECKUE PEAKIIUU B B
pacTBopax»
OOmas xapakTepucTHKa
P P bu6mmoreka [JOK
rajioreHoB. XMMHYCCKHE
18 . https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEpe N
XJIopa B
19 | Xnopoomopon. ConsiHas bubmmoreka [JOK

KHUCJI0Ta, XUMHYCCKHC

https://m.edsoo.ru/00adel0




CBOWCTBA, MOJTYYEHHE,
[IpUMEHEHUE

I~

ITpakTrueckas padora Ne 2
o teme «Ilomyuenue

bubmuoreka [{OK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHCIIOTHI, g
U3ydeHHe €€ CBOMCTBY -
Beruucnenus no
bu6mmoreka [JOK
YPaBHEHUSM XUMHUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaxiui, eciu OJ1H U3 %
peareHToB J1aH B U30BITKE -
bubmuoreka [{OK
OO1as xapakTepucTUKa
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
AnnoTponHsie
MoU(UKAIIH CEPBI.
N bubmuoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COEIMHEHHI B IPUPOJIE. .
XUMHUYECKUE CBOICTBA -
Cepsl
CepoBomopoJ1, CTpoeHue, bubnmoreka [JOK
24 ¢buznyecKue 1 XUuMHUYECKHEe https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcunpl cepol. CepHas
bu6mmoreka [JOK
KHUCII0Ta, PU3NYECKUE U
25 . https://m.edsoo.ru/00adea2
XUMHUYECKHE CBOMCTRA, 2
MIPUMCHCHHE -
26 | XuMHUYECKHE peaKIuu, bubnmoreka [JOK




JIeXKAIINEe B OCHOBE
MPOMBIIIJICHHOTO CIToco0a
MOJTYy4YEHUS] CEpHOM
KHCJIOTB. XMMHUYECKOE
3arpsi3HEHUE OKPY Karolen
CpeIIbl COCTMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8
a

Brruucienue maccoBoit Bbub6mmoreka [JOK

27 JIOJIA BBIXOJIA TPOAYKTA https://m.edsoo.ru/00adec8
peakiuu a
OOm1ast xapaKTepUCTHKA
3JeMEHTOB V A-TpyNIIbI. bubmuoreka [{OK

28 | As3or, pacnpocTpaHEeHHE B https://m.edsoo.ru/00adeea
npupojie, Gu3nIecKue u 6
XUMHUYECKHE CBOMCTBA
AMMuak, ero puznyeckue bubnunorexa [JOK

29 1 XUMHYECKHE CBOMCTBA, https://m.edso0o.ru/00adf00
MOJIyYeHUE U IPUMEHEHUE 4
[TpakTuyeckas padora Ne 3
o teMe «Ilomyuenue bubmmorexa TIOK

30 7 https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHe ero 0
CBOKCTBY =
A3ortHas Kucnora, ¢é bubmnoreka [IOK

31 (bU3UYEeCKHEe U XUMHYECKUE https://m.edsoo0.ru/00adf30
CBOMCTBA 6

32 Hcnonb3oBanue HUTPATOB bubmuoreka [{OK

U CcoJIeil aMMOHUS B
KaueCTBE MHUHEPATbHBIX

https://m.edsoo.ru/00adf51
8




ynoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPYyKaroIen
Cpeabl COeIMHEHUSAMU
azora

docdhop. Oxeun pochopa
(V) u pochopnas kucnora,

bu6mmoreka [JOK

33 https://m.edsoo.ru/00adf68
(bu3HYECKUEe M XUMUICCKHE N
CBOICTBA, MOIyYEHHE -
Hcnons3oBanue docdaron
B KaUECTBE MUHEPAIbHBIX bubnuorexa [IOK
34 | ynoOpenuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
HPUPOJTHOM CPEJIbI 0
dbocdaramu
Yraepon,
bu6mmoreka [JOK
pacmpocTpaHEeHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gpu3ndecKue u .
XUMHYECKHE CBOMCTBA -
Oxcumpl yriaepona, ux
¢dusnuecKrue 1 XUMHYECKUE bubnnorexa [JOK
36 CBOMCTBA. DKOJIOTMUECKUE https://m.edsoo.ru/00adfeb
IpO0JIEMBI, CBSI3aHHBIE C e
okcugoM yriepoaa (IV)
N bu6mmoreka [JOK
VYronbHasg KUCI0Ta U €€
37 https://m.edso0.ru/00ae006
conu
c
38 [TpakTuueckas padota Ne 4 bubnuorexa [{OK

o teMe "l[lonydenue

https://m.edsoo.ru/00ae027




YIJIEKUCIIOTO ra3a.
KauectBennas peakuus Ha
KapOoHaT-HOH"

(@)

HepBOHa‘IaHI)HI)IC IIOHATHUA
00 OpraHUYECKUX

bu6mmoreka [JOK

39 https://m.edsoo.ru/00ae054
BEILIECTBAX KAK O o
COCJIMHEHHSIX yTIepo/ia -
. bu6mmoreka [JOK
Kpemnwnii u ero
40 https://m.edso00.ru/00ae080
COEIMHEHUS N
[Tpaxtuueckas padota Ne 5.
Pemtenne
Bbubmmoreka [JOK
AKCIIEPUMEHTAJIBHBIX 3a7a4
41 . https://m.edsoo.ru/00ae0bf
o TemMe «BakHeiiue )
HEMETAJIIBI U UX a
COCJTUHEHHS
Kontponbhas padora Ne3
. Bbu6mmoreka [JOK
o TeMe «BaxkHete
42 https://m.edsoo.ru/00aelel
HEMETAJIIBI U UX 2
COEIUHEHUD B
OO1as xapakTepucTUKa
XAMHAYECKUX DIIEMEHTOB —
MeTauioB. Meramnndeckas bubmnoreka [IOK
43 CBSI3b M METAJLINYECKAS https://m.edsoo.ru/00ael103

KPUCTAIUIMYECKAs PEIIETKA.

dusnueckue cBolicTBa
METAJLJIOB

€




XUMHUYECKHUE CBOMCTBA

bubmuoreka [{OK
METaJLJIOB.
44 o https://m.edsoo.ru/00ael 15
DNEKTPOXUMHUYECKUH PsIJT p
HaNPSHKEHUH METAJIOB }
OO61He crmocoObl
MOJTyYCHUST METAIIJIOB.
CnnaBel. Berauciienus mo Bbub6mmoreka [JOK
45 YPaBHEHUSAM XUMHYECKUX https://m.edsoo.ru/00ael 15
peaxIui, eciv OJ1H U3 6
pEareHTOB COJEPIKUT
MIPUMECH
bubmnoreka [IOK
[TonsiTne o Koppo3uu
46 https://m.edsoo.ru/00ae127
METAaJIOB 8
bu6mmoreka [JOK
47 [Ilenounbple MeTAILITBI https://m.edsoo.ru/00ae14b
2
OKCUIbI M THAPOKCHUIBI bubmorexa LHOK
48 P https://m.edsoo.ru/00ae14b
HATpHS U Kaaus )
[IlenouHno3emenbHbIE bubnuoreka [{OK
49 METaJUIbl — KaJIbLIUH U https://m.edsoo.ru/00ael5e
Maruui 8
Baxueiinme coenuHeHN Bubmzorexa HOK
50 https://m.edsoo.ru/00ael5e
KaJbIUs
8
51 O6o06menue u




CHCTEMaTH3aINs 3HAaHUH

JKécTtkocTh BOIBLI U

bubmnoreka [IOK

52 . https://m.edsoo.ru/00ae188
CrocoObI €€ yCcTpaHeHUS 6
[Tpaktuyeckas padora Ne 6 bubnnorexa [IOK
53 o Teme "JKECTKOCTh BOABI https://m.edsoo.ru/00aelae
U METOJBI €€ ycTpaHeHus" 8
bu6mmoreka [JOK
54 AmomuHuit https://m.edsoo.ru/00aelc6
4
AmpoTepHbIe CBOICTBa bubmmorera [JOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥l TUJIPOKCHUIA 4
bubmuoreka [{OK
56 Kenezo https://m.edsoo.ru/00ael1d8
6
Oxcupl, THIAPOKCUIBI U bubnunorexa [JOK
57 conu xenesa (I1) u xxenesza https://m.edsoo.ru/00ae35¢
(I1I) 6
53 O6o06menue u
CHCTeMaTHu3alus 3HaHUH
[TpakTrueckas paborta Ne 7.
Pemenue
SKCICPUMEHTAIBHBIX 3a1a4 bubmmorera [TOK
59 P https://m.edsoo.ru/00ae3de

no teMe «BaxkHelinme
METAJUIBI U UX
COEIUHEHUI

8




Breraucnenus 1o
YpaBHEHHUSAM XUMUYECKHUX
peaKkuuii, eciii OUH 13
peareHTOB J1aH B U30BITKE

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncinenus maccoBoii B
JIOJIA BBIXO/J1a TTPOTyKTa
peaKIuu
61 O0o00611eHNE U
cucTeMaTu3alus 3HaHuH
Kontponbhas padota Ned
62 o teme «Baxuenmnine
METaJUIBI U UX
COEIMHEHUY
BemectBa u Mmarepuansl B bubnunorexa [JOK
63 IMOBCEIHEBHON KU3HUA https://m.edsoo.ru/00ae3f5
YyeJIOBEKa 0
bubmuoreka [{OK
XUMHYECKOE 3arpsi3HEHUE
64 " https://m.edsoo.ru/00ae427
OKpY Karolen cpebl 0
bubnnoreka [IOK
Ponb xumun B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTUYECKUX TTPOOIEM 0
PesepBHbIit ypoK. bubnunorexa [JOK
66 O000611eHNE U https://m.edso0o.ru/00ae0d0
cucTeMaTu3alus 3HaHuH! a
67 | PesepBHbIil ypOK. bubnuoreka LIOK




O06001IeHNEe "
cUCTEMAaTH3alUd 3HAHUN

https://m.edsoo.ru/00adb33
C

PesepBHBI ypOK.

bu6mmoreka [JOK

68 O0001IeHne n 1 https://m.edsoo.ru/00ad9cb
cUucCTeEMAaTHU3alUg 3HAaHUN 2
OBHLIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






