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IMNOACHHUTEJIBHAA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Taxke Ha OcHOBE ¢eiepalibHOM pabouel MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHLENIMHM TpernojaBaHus ydeOHOro mpeaMera «XUMHUSD» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4eHusi, BOCHHUTAHUS ¥ PAa3BUTUA OOYYaAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHe €ero Io KilaccaM M CTPYKTYpUPOBAHHUE 10
paznenaM W TeMaM MPOTPpaMMbl MO XHMHUH, OMNPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  U3YYEHHUSI XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeTIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENBbHON JEATEIbHOCTH OO0yYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MnpejcTaBjICHUN O MaTepPUATLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TriI00aibHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSL UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIICBOU M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3paBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  UIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPbl JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYArOIINXCS,



crocoOCTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 9KOJIOTHYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XUMHUU Ha ONpPECIEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XUMHUH, OCHOB
HEOPraHUYECKOM XHUMHM W HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX MOHSITUH
OpPraHMYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ uzyueHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbl MO MPUHIUILY
IIOCJIEJOBATENBHOTO Pa3BUTHUSI 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHHUS PACCMATPUBAOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K IPYTOMY, BEITIOJHSS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS M BO3MOKHOCTEN MPAKTHYECKOT0 MPUMEHEHUS U NOJIYYEHUS U3Y4aeMBbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABJIECHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUsA B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPHUBJICUYECHHEM 3HAHUWA W3
paHee M3Yy4YEeHHBIX Y4eOHBIX mpeameToB: «Okpykawomuii Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kinacey.

[lpy w3ydeHMHM XUMHUH MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENBHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3aaa4da
y4eOHOTO MpeJAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BaKHEHNIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKW, B MPUOOIIEHUU K



HAay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUYECKUX PEaKIUi, B
dbopMHUpOBaHUY U PA3BUTHU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO03HABATENHLHON U y4eOHO-UCCIEI0BATEIbCKON NeATeIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0palieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Tpn mM3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs Ba)KHOE
3HaY€HUEe NPUOOPENIH TaKHe LIEJU, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEIIBHOMY NPHUHATHIO PEIIEHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMaTH4YEeCKOE€ IpUOOIIECHUE
oOyyJaronmxcsi K CaMOCTOATEIbHON I103HABATEIIBHONW NIEATEIbHOCTH, HAay4YHbIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnevyeHue yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHYatOIUMUCS
OMbITa PA3HOOOPA3HON MESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE ISt
Pa3IUYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHATBHON W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCI€ YMEHHUM OOBSACHITH U OIICHUBATH SIBJICHUS
OKpY>Kalolllero Mupa, UCIOJIb3ys 3HAHUS U OMBIT, MOJYyYCHHBIE MPU H3YUYEHUU
XUMUH, IPUMEHSTH UX MPU PEIICHUU TPOOJIEM B TOBCETHEBHOM KU3HU U TPYA0BOM
NEATEIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCAd T'YMAaHUCTHYECKUX OTHOILECHHH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM HJii BBIPAOOTKH IKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOIHOU CPELBIL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBICHHOCTU AATbHEUILIETO
00yueHus.

OO11ee Ynco 4acoB, OTBEIEHHBIX I H3YYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmero oOpazoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJEIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayajbHbIe XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTOax MO3HAHUS B XUMUM. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pazesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocCThi€ U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BareHTHOCT, aTOMOB XUMHUUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BellecTB. OTHOcUTENbHAsT aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJIsl XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo Bemectsa. Monbs. MonspHas macca. B3anmocBsi3p kKonnuecTsa,
Macchl W 4YHCIa CTPYKTYPHBIX CIWHHUIl BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHECHUM.

PU3UUECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKHU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccubuxarms
XUMUYECKUX PEaKIUi (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJIOH, MpaBHWIaMH pabOThl B J1aOOpaTOpuu U
npuéMaMu o0pallleHus ¢ JIabopaTOpHBIM 000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3HYeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJACHUE
dbu3ndecknx (IJIaBIICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUS BOJIBI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUJIPOKCHU]IA
menu (II) mpu HarpeBaHuu, B3auMoJeNUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
W3YUYEHHUE CIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIbI MarHurta, (uibTpOBaHUE,
BBITIApUBAaHUE, JUCTUJUISIMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKH MOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJIEJIE MOJEKYII
(ImapocTepKHEBbIX ).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpoctoe
BelllecTBO. HaxoxkaeHue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakumu ropenusi). Oxcuzapl. [Ipumenenwe kucimopona. CrocoObl
MOJIy4YeHUs] KHUCIIOpoJa B J1a0OpaTopud M MOpOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoa B pupojie. O30H — aJuIoTpoInHas MOAU(PUKAIIMS KUCIOPOa.



TemnoBoii 3¢ (heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS,
9K30- M DBHAOTEPMUYECKHE peakiuu. TOIuMBO: yroib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u npoctoe BenlecTBo. Haxoxnenue Bojopoaa B ipupoe,
dbu3nYeCKe U XUMUUECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI moaydeHus. Kuciaorst
Y COJIN.

MonsipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOphI.
HaceblllleHHbIE M HEHACHIIIEHHbIE PACTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pacTtBOpoB B Npupoje U B )KU3HH 4YesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranudeckux coenuuenuil. Oxcupasl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3zytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HeconeoOpaszyronme. Homenknatypa oxcugoB. Du3MYECKHME U XUMHUYECKHUE
cBoucTBa OKCHAOB. [lorydeHrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBanusa. Homenkmarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHU.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa cosieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eneTnyeckas CBI3b MEXK/y KJIacCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuyeckuii IKcnepumenm:

KAuEeCTBEHHOE ONPENEIICHUE COJEpKaHUsl KUCIOpoAa B BO3yX€, MOJTYyUYEHHE,
coObupaHue, paclo3HaBaHHE W U3YyUYCHUE CBOICTB KHUCIOPOJa, HaOIIOJACHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
peKpalieHus TopeHus (1moxapa), 03HakKoOMJIEHUE ¢ 00pa3IaMu OKCUJIOB U OMTMCAHNE
UX CBOWCTB, IMOJyYeHHUE, cOOMpaHHe, paclo3HABAHME U HW3YUYCHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicTeue Bogopoaa ¢ okcugoM meau (II) (BozmoxxHo
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJTMYECTBOM
1 ™Momb, ucciaemoBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PAa3IUYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HATpUEM H
KaJbllieM) (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJCIOBAHUE
00pa30B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpacKy UHANKATOPOB B paCTBOPAX KUCIOT U MIEIOUYEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpaIu3aluy, IOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHHE OJHOIO
MeTaJula APYTUM U3 pacTBOpPa COJIU, PELICHUE YKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamueckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgesneeBa. CtpoeHne aToMoB. XHMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMHUYECKUX diemMeHToB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMEJIbHbIE METaJLIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
U TUAPOKCUIBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuonas u jiiuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB JI. M. Mengeneesa. Ilepuoasl u rpynmsl.
Du3NYECKNNA CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIHI JJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuoanueckon cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHHUS paJuyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEpUOAaMm.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTHs Hayku U npaktukd. [[. M. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (moJisipHAss MW HENOJSIpHas) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl oOkucaeHns U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
FUAPOKCHIA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIIOYEH, IIPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H NpHU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJb30BaHUE KakK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATHUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO11Ke ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIM (akT, TMIOTE3a, TEOPHs,
3aKOH, aHaJM3, CHHTE3, KilaccuduKamms, MepUOIUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHHUE BEIECTBAa, ra3, (U3UYECKHEe BEITUYMHBI, EIUHHIIBI
U3MEPEHNUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOIIa€MbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckast cucreMa XMMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJO0B, KNS, KBNS U UX COCTUHEHUI
B COOTBETCTBUM C IIOJIOXKEHHEM »3JeMeHTOB B llepnmoguueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BelIEeCTBA: BHJIbI XMMHUYECKOW CBS3M. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALINYECKOU PELIETKA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHM, FTEeHETUYECKasl CBSI3b HEOPraHUYECKHUX BEIECTB.

Knaccudukanus XuMHUECKUX PEAKIUI MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEN OKMCICHUS XMMHYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U TeTepOTreHHBIX
peakuusx. Ilonstue o karanuse. [lonsiTue 0 XuMu4eckoM paBHOBeCUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHON ~ PEaKLUU. CocraBnenue ypaBHEHUH

OKHUCIIUTETHHO--BOCCTAHOBUTENBHBIX ~ PEAKIMi C  HWCIOJB30BaHHEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus JIEKTPOIUTHUECKON NTUCCOLUUALMN. DJIEKTPOJUTHI U HEIIICKTPOJIUTHI.
KaTnonsl, annoHel. MexaHu3Mm AuccouMaluvy BELIECTB C PA3JWYHBIMU BHUIAAMHU
XxuMHu4eckoit csizu. CreneHs auccouuanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUS PEeaKIMid HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHCIHOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUMN 00 3JIEKTPOJIUTUUECKON TUCCOLUAIUY.
KauecTBeHHbIEe peakuyu Ha HOHBL. [IOHATHE O TUIpPOIN3E CONIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(Xx7opuaa HaTpus), UCCIENOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKON PEaKIUU OT
BO3JCHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BEUIECTB, MpoIlecca JUCCOLMAIIMH KUCIIOT, IIeJI0Uel U cosei (BO3MOKHO
UCIIOJIb30BaHUE BUJIEO MATEPHUANIOB), IPOBEICHHUE OIBITOB, HWILTIOCTPUPYIOIIHUX
NpU3HAKA MPOTEKaHUS pPeaKUuii HMOHHOrO oOMeHa (oOpa3oBaHME OcCaaka,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUi (FOpeHue, pPeaKkluu pas3ioKeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  MOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTtasibl 1 UX COeAMHEHUS

OOmas xapakrtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3nYecKue CBOWCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOJEHCTBUE
C MeTaJulaMM, HEeMeTaJlaMH, MLenoyamu). Xiopooaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpUMEHeHue. JleilicTBue Xxjiopa H
XJIOPOBOZOPOJa HA OPTaHU3M YesloBeKa. BaxkHenre XJI0puabl U UX HAXOXKICHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MYEeCKHue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPO/a U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa ceprl. CepoBomoOpoJ, cTpoeHHe, GU3HUYECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, puznueckue 1 XMUMHUIECKHUE CBOMCTBA (00II1e KaK MpeICTaBUTENs
KJacca KHUCIOT M crnernuduueckne). XUMHUUECKUE PEaKlHU, JieXKallue B OCHOBE
MPOMBIIINICHHOTO CIoco0a MOJy4YeHuss CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KUCHOThl. CONMU CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ coeaMHEHHWH B MNpUpOAE. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollleld Cpenbl COECAUHEHUSAMH Cepbl (KHCIOTHBIE HOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTETICHU OKHUCICHHs. A30T, PaCIpPOCTPAHEHHE B MPHUPOJIE,
busnueckue U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dusnyecKkre U XMMHUECKHE CBONCTBA, OyueHue U nmpuMeHenne. Conu aMMOHUS,
X QU3HYECKHE U XMMUYCCKHNE CBOWCTBA, MpUMEHeHHEe. KadecTBeHHas peakmus Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
CBOMCcTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT W CHEIU(pUYECKUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI00pEHU.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHUE BO31yXa, MOYBBI W BOAoEMOB). dDocdop, amIoTpomHbIe
moaudukanuu docdopa, Guznyeckue u xumuieckue cporicrea. Oxcun pocdopa
(V) u dochopnas kucnora, puU3MUYECKUE U XUMHUYECKHUE CBOMCTBA, MOITY4YCHUE.
Hcnonws3zoBanue GpocdaTroB B KaueCTBE MHHEPAIBHBIX YI00pEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, ATTIOTPOTTHBIC MO (DHUKAITNH,
pacnpocTpaHeHHe B Mpupoje, pusndeckre U XMMHUYECKHUe CBOICTBAa. AJCOpOIHS.
Kpyrosopor yriepona B mnpupoae. Okcuibl yriepoaa, uUx (U3MYECKUe u
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIyYeHHUE U
IpUMEHEHUE. DKOJIOTMYECKUe MPOOJIeMbl, CBsI3aHHbIE ¢ OKcUAoM yriepona (I1V),
TUTIOTE3a TJIOOATBHOTO TMOTEIVICHUS KJIMMara, MapHUKOBBIA 3(hdexT. YrompHas
KUCIIOTa U €€ colM, UX (Pu3MYeckue M XUMUYECKHE CBOMCTBA, TOJYyYECHHUE U
npumeHeHue. KadectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CETECKOM XO3S1CTBE.

[TepBoHAYANBEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble MCTOYHUKU YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTBI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OeJKax, yrieBojax — U X
poii B OJKM3HM UEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUH.

KpeMuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYCHHE W
npumenenne. CoequHeHus KpeMHus B mpupoje. O6mme npeactaBieHus 00 okcuie
kpemaust (IV) u kpemaueBoit kucinote. CHIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
IIPOMBITIUICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IlpoGiembl 06€30macHOrO  MCIIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB



UX MPOTEKAHMsS, OIBITHL, OTPAXKAKOIIWE (PU3NYECKHE M XUMHYECKHE CBOMICTBA
TQJIOT€HOB M WX COCIMHEHHMH (BO3MOXKHO HCIIOIB30BAaHWE BHUAECOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUJIOB (TaJIOr€HUA0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHNe Tpoliecca 00YTIIMBaHUs caxapa NoJl 1eCTBUEM KOHUEHTPUPOBAHHOM
CEpHOI KUCIIOThI, U3yUCHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOU KUCTOTHI,
IPOBEJCHNE KaUYeCTBEHHON peakliy Ha CyJb(haT-uOH U HaOII0eHIe TpU3HaKa eé
IpPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U Hux
COEIMHEHMM (BO3MOYKHO HCIIOIb30BAaHHUE BHUJIEOMATEPHAIIOB), 0Opa3laMu a30THBIX
U pochopHbIX yA0OpeHui, moiayyeHue, coOupaHue, paclo3HaBaHUE U H3ydeHUeE
CBOMCTB aMMHaKa, IPOBEJACHUE KAYECTBEHHBIX pPEaKUWd HAa HOH aMMOHHUS U
dochaT-noH W wU3yueHHWE TMPU3HAKOB MX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHILEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MeEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEHETOK anmasa,
rpadura, QysuiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aJCcOpPOLMU PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOra3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE U HU3YUYEHUE CBOMCTB YTJIEKHMCIIOTO rasa, MpoBeJleHUE
KaueCTBEHHbIX PEaKLMil Ha KapOOHAT U CHJIMKAT-UOHbI U U3YUYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHONM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a1ad M0 TeMe «BakHellue HeMeTalbl U X
COEUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUHU
ux nonoxeHus B Ilepumoamueckor cucreme XuMUYecKux daeMmeHtoB JI. WM.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. Metamdeckas CBs3b U
METaJUINYECKasl  KPUCTAJUIMYECKAs]  pEIETKA.  DJEKTPOXUMHUYECKHH Pl
HanpspKeHUH MeTaiioB. OU3nyecknue U XMMUYECKHUE CBOWcTBa MeTaiioB. Ooiiue
CrocoObl TONy4eHUs: MeTaioB. IloHATHE O KOPpPO3MM METANIOB, OCHOBHBIE
crocoOBbI 3alUTHI UX OT KOppo3uu. CruiaBel (CTajlb, YyT'YH, JIOPATIOMUHUN, OpoH3a)
U X IPUMEHEHUE B ObITY U IPOMBILUIEHHOCTH.

[{eouHbple MeTAIBL: NOJIOKEHHE B [lepronuecKkoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
®duznyeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUabpl U
TUAPOKCHIBI HAaTpusd W Kanusa. [IpuMeHeHue IeNOYHBIX METANIOB M HX
COCAMHEHNM.

[[eroyHO3€MENbHBIE METAJUIBI MAarHMil M KaJblMW: IIOJIOKEHHE B
Ileproanueckon cucteMe XuMu4eckux 3iaeMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus U



Kasblisl. Baxueliive coeAMHEHUs! KIS (OKCU, TUIPOKCU/I, comn). KECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJfoMUHUN: TIoJ1I0)keHue B [lepuoinueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIAeHHUE B Ipupone. dPusudeckue u
XUMUYECKHE CBOWMCTBA aTtOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHIA U TUIIPOKCU]IA
AITIOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTeME XUMHUYECKUX AJIEMEHTOB /1.
. MenaeneeBa, CTpOCHHME aToOMa, HAaXOXJE€HUE B mpupoae. Pu3nuyeckue Hu
XUMUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCU B U coyn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METAUIOB M CIUIaBOB, HX (PU3HYCCKUMH
CBOWMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
Kb W HATpus C BOJOM (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAaHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKele3a B KUCIOPOJIEe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJblusl, aTFOMUHUS, ITMHKA, XKemne3a (1)
u xenesa (III), menu (II), HaOmromeHWE W oOMHMCaHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAMM HATpHs, Kajdusd W Kajlblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIeToBaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCH A ATTFOMUHUS 1
TUPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/au 1o Teme «BaxHelue
METAJUIbI U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HM 4YeJIoBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momoinp mnpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUuMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Ponas Xxumuu B pemieHun 3K0JI0rM4ecKux
mpooIeM.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpeomemmnnie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU H3YUYCHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCU(PUKALMs, TEePUOJANYHOCTh, HAOII0ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IMAPHUKOBBIN
3 dekT, TEXHOTIOTHSI, MaTEPHAIIBI.

®dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJINI, U30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYJIa, IICKTPUUCCKHH 3aps, MIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKasl
pemérka, CIUIaBbl, (PU3NUYECKHE BEIWYUHBI, €AUHHUIIBI W3MEPCHHs, KOCMHUECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COJHIIE.

buonorus: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
WCKOIIaeMbI€, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULHOHHBIMA POCCUHCKUMU
COIIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHSITHIMU B
oOmiecTBe mMpaBUjaMHd M HOpPMamMH TOBEIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIU3AIUN O0yYarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUA W
pacuIMpEHUE ONBITA AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIMTAHUSA:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIeI0BAaTENbCKOM, TBOPUYECKOM W  JAPYTUX  BUAAX
NeSTeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JEATEIbHOCTU IpU
BBINIOJIHEHUH YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
Y B3aMMOIIOMOIIM B IIpOLIeCcCe 3TON yueOHOM NeATeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHHWE M MOCTYNKH CBOMX TOBApHIIEH C MO3ULMH HPABCTBEHHBIX W
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI OCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIIOLINE
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aWMOCBS3SIX YEIOBEKa C
MPUPOJIHOM CPENO, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIOMACMBIX TPOIECCOB U SIBIICHUMA,
MO3HABATENFHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATYPON, JTOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMHU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH00O03HATENIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEN0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHSI OOyUEHHS B
JlaabHEHIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCIEICTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOIEHUS alIKOT0Jisl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpallieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEeC K MPAKTUYECKOMY M3YyUYEHHUIO0 TPoQecCril U Tpyaa pa3IudHOro poja,
YBAXXEHHUE K TPYy U PE3yJIbTaTaM TPYIOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHIVUBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa3oBaHus C YUYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHou npodeccuoHanbHON EeSITEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOGHECCHOHATBHOU CPEIe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBAHMS, MOHMMAHUE LIEHHOCTH 3J0POBOr0 H
Oe3omacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecKOMy M TICUXHYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MAaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYCHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH IPUPOIHON CPENOU, AJIsl ITOBBIIIEHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYPhl, OCO3HaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MpoOJeM M MyTel MX pelIeHUs: MOCPEJICTBOM METOJ0B XHWMUH,
SKOJIOTUYECKOT0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLIUAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmertanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JIS
dbopMHpoBaHUI MUPOBO33pEHHUS 00IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, IPUHIIHII,
runore3a, (¢akr, cucTeMa, MpoIEecC, OKCIEPUMEHT U JPYroe.), KOTOpPhIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, ¥ YHUBEpCAIbHbIC yUeOHbIE NeWCTBUS (II03HABATEIILHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4eOHOU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSATHUSMH), HUCIOJIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMPATh OCHOBAHMSI U
KPUTEPUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEIACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMUYECKON peakinu — MpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aj]lay, C y4ETOM
ATUX MOJIEIBHBIX MPEICTABICHUN BBIABIATH U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHUSA, a TAK)KE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOJonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 Pe3yibTar, GOpMyIUpOBaTh 0000IICHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPHU IOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOT0 TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUSl  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpEACTaBICHUS HHGOPMAINH 1
WUIIOCTPUPOBATh pEIIAEMbIE€ 3a/1aud  HECIOXHBIMU CXE€MaMH, JAuarpaMmaMu,
IpyrumMu opmamu rpaduKu U UX KOMOHWHALMSAMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEZIOBATENBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXAKOUIEH IMPUPOIHOU
CpEBbL.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHUsI 3a]1aBaTh BOMPOCHI (B X0€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoii  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIbHOMU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUI0
pe3yibTaTOB BBHINOJHEHUSI XMMHYECKOTO SKCIIEPUMEHTa (JJa0OpaTOPHOIO OIbITA,
1ab0opaTopHOI pabOTHI IO HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUHU
BO3ZHMKAIOIIMX NPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEpUEB 10 OLEHKE KadyecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIIATh LEIU JEATEIIBHOCTH, IUIAHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITEeNHHOCTD, BEIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI yIeOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBIIOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX M PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUl, crenuuueckue Ui TPEAMETHOW oOmacth  «XUMHS», BHUIBI
JEATEbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHMS, €ro  HHTEPIPETALNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJICKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasl peakius, KiacCU(UKaIus peakluid: peakinu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHAasi OpOUTalIb, pauycC aToma,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAS
CBSI3b, WMOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [0 BEIIECTBA
(mpolieHTHas! KOHIICHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MIPUMEHSATH ITU MOHATHUS IPH OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIONB30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTDh BELIECTB K ONPENECIEHHOMY KJIACCy COECIUHEHHUHN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKMX OJJIEMEHTOB: pAa3JIM4yaTh IIOHATHS «TJIABHAS
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa Xumudeckux »snemeHToB [, U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB



XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsiji A7ipa, O0LIee YKCIIO JIEKTPOHOB U
pacrpeiereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJIIO XMUMHYECKOTO 3jeMeHTa 1o (opMysie COeIMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, TPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKON PEaKIU;

MPUMEHSTh OCHOBHBIE OIIEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHUCTeMAaTH3aluI0, KIacCU(PUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJACTBEHHBIX CBSA3EH — ISl U3YyUYECHHUSI CBOMCTB
BEIIECTB U XHUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

CJIeIOBATH MPAaBUJIAM MOJIb30BAHUS XMMUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyoBaHMEM, a Takxke IMpaBuiamM oOpalieHusi C BEUIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIHSIMH TIO BBIMIOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKUX OTBITOB MO MOTYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OINPENEIEHHON
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PEaKINH, OKHUCIHTEIbHO-BOCCTAHOBHUTEILHBIE PEaKITIH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
amM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MeTaJlTn4YecKas ), KpucTaindeckas penieTka, Koppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€OWHEHUU 1o ¢GopmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [lepruoamdeckoil CHUCTEMBl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg mnoarpynma (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbie u OOJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, OOIIee 4YHUCIO DJIEKTPOHOB M paclpeiesieHHe HuX II0
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M HUX COCIMHEHUW B Mpejenax MallbIX NMEepUoJOB U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakuuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENeHEeld OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIME W CHEHU(UUECKUEe XUMHUYECKHUE
CBOMCTBa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTaBJSATb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyJie COCIMHCHMS,
MacCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI 0 YPABHEHUIO
XUMUYECKOU pEaKInu;

COOJII0IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOPHBIM
o0opyoBaHMEM, a Tak)Ke IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHSIMH TIO BBIMOJHEHUIO J1TA0OPAaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTiIeKUCIIoro ras3a);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAI0IINE KaYeCTBEHHbBIN COCTAB Pa3IMYHbIX
BCII[ECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHar-, docdar-, cunmkar-, cyiabdar-, THUIPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTENLHOMN I€ITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTEMATU3AIINIO0, BBISIBIICHUE TPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJI M3YyYCHHsI CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOII0eHNE,
U3MEpEeHue, MOICIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBO 4acoB
Ne HaumeHoBaHue pa3ie/ioB U
KonTtposabHbie
n/n TeM MPOrpaMMbl Bcero
padoThbI
Paznea 1. [lepBoHayanbHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 0
MPAKTUYECKOU NEATETbHOCTH
YyeJoBeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiu
Hroro no pazneny 20

Pasnen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BeLECTB

Bo3nyx. Kucnopon. Ilousarue

2.1 6 0
00 okxcHuaax

29 Bonopoa.llonsitue o kucnorax g 0
U COJISIX

23 Bona. PactBopsl. [lonsitue 06 5 |

OCHOBAHUAX

OCHOBHBIE KJ1acChl
24 . 11 1
HEOPraHMYECKUX COCTUHEHUN

Hroro no pazaeny 30

IIpakTHyeckue
padoTbI

JuekTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckas ¢Bsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTE/IbHbIE pP€aKknuu


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

[Tepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1 XUMHYECKHX 31eMeHToB /l. 1.
Menpnene-eBa. CTpoeHue
aToma

XuUMH4YeCKasa CBA3b.
3.2 OKUCIINUTEILHO-
BOCCTAHOBUTEILHBIE PEAKITUN

Hroro o pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [JOK
https://m.edsoo.ru/71f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢



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

9 KUIIACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpamMMbl

Ne i/

Pa3nen 1. BemecTBO 1 XUMH4YecKHe peaKIIuA

[ToBTOpeHwue u yriayOnenrue 3HaHUH

I OCHOBHBIX Pa3JIeiioB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XMUMHYECKUX
' peaknuii

13 DIEKTPOIUTHIECKAS AUCCOIUALINS.

XUMUYECKUE PEAKIIUU B PaCTBOPAX
Hroro no pazneny

Pa3gen 2. HeMeTaJILI M X COCIUHEHUS

21 OO1w1ast XapaKTepUCTHKA XUMHUYECKUX
' aneMeHToB VIIA-rpynmsl. ["anorensr

OOw1ast XapakTepUCTHKa XUMUUYECKUX

2.2 sneMeHToB VIA-rpynmnsl. Cepa u eé
COEJIMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX

2.3 aneMeHToB VA-rpynnsl. A3oT, pocop u ux
COEJIMHEHUS
OO0m1ast XapaKTEpUCTHKA XUMHUYECKUX

24 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHUH M UX COCTUHECHUS

Htoro no pazaeny

KoauuecTBO 4acoB

Bcero

17

25

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

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



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

Pa3gen 3. MeTasIbI M UX COeTUHEHUS

3.1 OO0111e cBOMCTBA METAIIJIOB

3.2 Bakueiue MeTauibl 1 UX COeJUHEHUSI

HWroro no pazneny

Pa3znen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa 1 MaTepHalbl B )KU3HU 4€JIOBEKA
Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Konn4yectBo yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Koutpoasnubie IIpakTuueckue
n/n Bcero H3YYeHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmet xumuu. Poias xumun B | 0 0 bu6mmorexa [IOK
JKU3HHU YeIoBeKa. Tea 1 BelecTBa 05.09.2023  https://m.edsoo.ru/ff0d210c¢
[TonsiTre 0 MeTO1aX MO3HAHUS B | 0 0 bubmmoreka [JOK
XAMHUHU 07.09.2023  https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1
«IIpaBuna paboTsl B 1abopatopuu u | 0 1 bubnuoreka [IOK
npuémbl 00paleHus ¢ 12.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000y TOBAaHHEM)
YucTeie BemecTBa U CMECH. 1 0 0 bubmuorexa [JOK
Crioco0sl pa3zeneHus cmeceit 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpaxTnueckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [IOK
A . PHMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOM COJIM )»
bubmoreka [JOK
A 1
TOMBT M MOJICKYJIBL 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE 3JIEMEHTBI. 3HAKU 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
Hpoctbie i croiHEIe BeMeCTBa ! 0 0 28.09.2023  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 bubmmorexa [TOK
YHPHOE Y 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSTHCTBA COCTaBa
BEIIEeCTB. XUMUUecKas popmyIa.
BaneHTHOCTh aTOMOB XHUMHUYECKUX
3JIEMEHTOB

OTtHocuTeNnbHAs aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAst
Macca

MaccoBas qoJIsi XMMHYECKOTO
3JIEMEHTA B COCIUHCHUHN
KonnuaectBo BemecTBa. Moib.
MousipHas macca

du3ndecKkrue 1 XUMHUECKNE SIBICHUS.

XUMHUECKast peaKuust

[Tpu3Haky U yciaoBHsI MPOTEKAHUS
XUMHUYECKHUX PeaKIIHii

3aK0oH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

BrranciaeHus KoJIm4yecTBa, MacChl
BEILIECTBA 10 YPABHEHUAM
XUMHUYECKUX PEAKIUI

Knaccudukanus XuMuieckux
peaxiuit (CoOeAMHEHNUs, PAa3I0KEHNUS,
3aMeIleHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHImKiIoneauct. O0o0menue u
CUCTeMaTH3allHsl 3HAaHHUH
Kontponbhas padora Nel no teme
«BeniecTBa 1 XMMUYECKHE PEAKLIAN»

05.10.2023

10.10.2023

12.10.2023

17.10.2023

19.10.2023

24.10.2023

26.10.2023

07.11.2023

09.11.2023

14.11.2023

16.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [JOK
https://m.edsoo.ru/ff0d323¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

bubmuorexka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

Bo3nyx — cmechk ra3zos. Cocrtas
Bo3nyxa. Kucinopon — snemeHT u
npoctoe BeuiecTBo. O30H

dusnueckue U XUMUYECKHE
CBOIICTBa KHCIIOpOAa (peaKIuu
okucieHus, ropeane). [loustue 06
OKCHJIaxX

CrniocoObl 1oTyueHHs KUCI0POAa B
71a00paTOPUX U IPOMBILIUIEHHOCTH.
[TpumeHnenue kucnopoaa

TemnoBoii 3¢ ekt xumMuaeckoi
pEaKIuy, IOHITHE O

TEPMOXUMHUYECKOM YpaBHEHUH, IK30-

N DQHAOTCPMHUYCCKUX PCAKIUAX

TonnuBo (He(Th, yrojb U METaH).
3arpsA3HeHue BO3yxa, CIOCOObI €ro
IPEJOTBPALLCHUS

[TpakTuaeckas padora Ne 3 mo Teme
«[lomyuenne n cobupanue
KHCJIOPO/Ia, H3yUSHHE €T0 CBOHCTB»

Bonopon — snemMeHT u mpocroe
BellecTBo. Haxoxaenue B npupoje
dusnueckue U XUMUYECKHE
cBoiicTBa Bojopoaa. [lpumenenne
BOJIOpOJa

[lousaTHe 0 KHUCIIOTaX U COMISIX

21.11.2023

23.11.2023

28.11.2023

30.11.2023

05.12.2023

07.12.2023

12.12.2023

14.12.2023

19.12.2023

bubmmoreka [JOK
https://m.edsoo.ru/ff0d448¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

30

31

32

33

34

35

36

37

38

39

CrniocoObI mosTyueHHs BOOPOia B
nabopaTopun

[TpaxkTrueckas padota Ne 4 o Teme
«[Tomyuenue u cobupanue BOIOpoO/Ia,
W3YyYEHHE €ro CBOMCTBY»

Mounsipablii 00BEM razoB. 3aKOH
ABorazipo

Brrunciienus 00bEMa, KOJIM4YeCcTBa
BEILIECTBA ra3a Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BEMY

Brrunciesus 00EMOB ra3oB IO
YPAaBHEHUIO PEAKLIMU HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUN ra30B

duznueckre 1 XUMHYIECKHE
CBOMCTBA BOJbI

CocraB ocHoBanuii. [Toustue 00
AHAUKATOPax

Boja kak pactBopuTens.
HacsiieHHbIe ¥ HEHACHIILICHHBIE
pactBopbl. MaccoBas 10JIs1 BElecTBa
B pacTBOpE

[TpakTudeckas padora Ne 5 mo Teme
«IIpuroroBnenue pacTBOpPOB ¢
OnpeAeIEHHON MacCOBOM 10JIEr
PacTBOPEHHOIO BEILIECTBA»

Konrponsnas pabora Ne2 o reme
«Kucnopon. Bonopon. Boga»

21.12.2023

26.12.2023

28.12.2023

09.01.2024

11.01.2024

16.01.2024

18.01.2024

23.01.2024

25.01.2024

30.01.2024

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d442

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmuorexka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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41

42

43

44

45

46

47

48

49

50

OKcuppl: cOCTaB, KiacCU(UKAIINS,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHJIOB

OcHoBaHWMsI: COCTaB, Kaccuukarys,
HOMEHKJIaTypa

[TonydyeHue 1 XUuMHUYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue u XuMHYECKHE CBOMCTBA
KHCJIOT

Counu (cpenHue): HOMEHKIATYPA,
CHOCOOBI MOJTYYCHUS, XUMHUUECKUE
CBOMCTBA

[TpakTuyeckas padora Ne 6. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTaHNYECKUX
COEIUHEHUIN»

['eHeTn4eckas cBS3b MEKIY
KJIaccaMM HEOPraHMYECKHX
COCAVMHEHUN

O000111eHNE U CUCTEMATU3ALMS
3HaHUU

Konrpomnsnas padora Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coenuHeHun"

01.02.2024

06.02.2024

08.02.2024

13.02.2024

15.02.2024

20.02.2024

22.02.2024

27.02.2024

29.02.2024

05.03.2024

07.03.2024

bubmmoreka [JOK
https://m.edsoo.ru/ff0d664¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [JOK
https://m.edsoo.ru/00ad9474

bubmmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9¢ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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52

53

54

55

56

57

58

59

60

[TepBbie MOMBITKH KIacCHPUKAITUN
XUMHUYECKHUX deMeHTOB. [lonstue o
rpynmnax CXOJHbIX 3JIEMEHTOB

Ilepuoanueckuii 3aKOH U
[lepnonnueckas cucrtema
XUMHUYECKHUX 3eMeHTOoB Jl. 1.
MeHnaeneeBa

[Tepuoel, TpyIIBl, MTOATPYIIIBI

Crtpoenne atomoB. CocTaB aTOMHBIX
sanep. N3oTomsl

CtpoeHue 31eKTPOHHBIX 000JI0UYEeK
aToMOB 3J1IeMeHTOB [leproauueckoi
cuctemsl JI. 1. Menaeneera

XapaKkTepucTuka XMMHUYECKOTO
3JIEMEHTA I10 €ro MOJIOKESHUIO B
Ilepunonnueckoni cucreme /1. U.
Menneneena

3nauenue [lepnoanyeckoro 3akoHa
JUISL pa3BUTHS HAYKHU U MPAKTUKU. [1.
N. MenaeneeB — y4€HbIl, I1€1aror 1
rpa>KJaHuH

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKHUX 3JIEMEHTOB

Honnas xuMudeckas CBsI3b

KoBanenTHas MoJIsIpHast XUMHUYICCKass
CBA3b

12.03.2024

14.03.2024

19.03.2024

21.03.2024

02.04.2024

04.04.2024

09.04.2024

11.04.2024

16.04.2024

18.04.2024

bubmmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuorexka [JOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96¢

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61

62

63

64

65

66

67

68

KoBanenrtHas HenosnsipHast
XUMHUECKasl CBS3b

CreneHb OKHUCIICHUSA

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKHCIIUTEIN U BOCCTAaHOBUTEIN

Kontponbnas padota Ne4 o teme
«Ctpoenue aroma. XuMH4YECKast
CBSI3bY

PesepBHEIit ypok. O600IICHHE 1
CUCTEMAaTH3alUs 3HaHU!
PesepBHbIii ypok. O600IeHNE 1

CUCTEMAaTHU3aIus 3HaAaHUN

PezepaHblil ypok. O0001eHue u
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

68

23.04.2024

25.04.2024

30.04.2024

07.05.2024

14.05.2024

16.05.2024

21.05.2024

23.05.2024

bubmmoreka [JOK
https://m.edsoo.ru/00adaab9

bu6mmorexa [IOK
https://m.edsoo.ru/00adae28

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo0.ru/00adb076

bu6mmorexa [IOK
https://m.edsoo.ru/00adb486

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmuorexka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



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

9 KUIIACC

Tema ypoka

[Iepnoanueckuii 3aK0H.
[Tepronnueckas cucrema
XUMUYeCcKuX dj1eMeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB XUMHUYECCKUX IICMCHTOB
TIEPBBIX TPEX MEPUOAOB
Krnaccudukanus 1 HOMEHKIIaTypa
HEOPTaHMYECKUX BEIIECTB

Bubpl XUMUYECKOM CBS3U U TUIIBI
KPUCTAITNYECKHUX PEIIETOK
KonTponbnas padora Nel no Teme
«IToBTOpEHuUE U yriyoneHue

3HaHUH OCHOBHBIX Pa3/IeiIOB Kypca
8 Kmmacca»

Krnaccudukanus XuMHIeCKUX

pPEAKUHIA MO Pa3IMYHBIM MPU3HAKAM

[ToHsTHE O CKOPOCTH XUMUYECKOMN

pCaknuu. ITonsTHE O TOMOTEHHBIX U

TCTCPOTCHHLIX PCAKIUAX

TToHsaTue 0 XMUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYCHUS

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmorexa [IOK
https://m.edsoo.ru/00adb59e

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmorexa [IOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

Ha CKOPOCTbh XUMHUYECKOU peaKinu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHUCIIUTEILHO-
BOCCTaHOBUTENIbHBIE PEaKIIUU

Teopust 3IEKTPOAUTUYECKOMN
nuccouuanui. CuiibHbIe U cialble
ANEKTPOJIUTHI

HNonHble ypaBHEHUS peaKkuid

XUMHYeCKHEe CBOMCTBA KUCIOT U
OCHOBAHMI B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON
JIMCCOIUAIIHN

XUMUYECKHE CBOIICTBA COJICH B
CBETE MpeACTaBIECHUI 00
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI

[TonsiTne o ruaponuse conen

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUH

IIpakTuyeckas padora Ne 1.
«Pemenne sxcriepuMeHTaIbHBIX
3a1aw)

Kontponbras padota No2 o teme
«ONeKTpoNUTHIECKas
JUCCOIHAIUS. XUMHUUCCKUE
peaKkiuu B pacTBOPAX»

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add8b2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add9d4

bubmmoreka [JOK
https://m.edsoo.ru/00addd12

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

bu6mmoreka [JOK
https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

OO01mmast XapakTeprCcTUKA TAJIOTCHOB.
XHUMHUYECKUE CBOWCTBA HA IPUMEPE
XJiopa

XnopoBogopoa. CossiHas KUCIOTA,

XUMUYECKHE CBOMCTBA, MOJTYUYEHHUE,
MIPUMEHEHUE

[IpakTrueckas pabota Ne 2 o Teme
«ITonmyueHnue COJISTHOM KUCIIOTHI,
HU3y4EeHHUE €€ CBOUCTBY»
Bolunicnenus o ypaBHEHUAM
XUMHUUYECKHUX PEaKIUii, €ClIi OJIUH
U3 PEareHToB J1aH B U30BITKE
OOm1ast XxapaKTEepUCTHKA 3JIEMEHTOB
VIA-rpymsl

AnnorponHsle MOAU(UKALIUY CEPBI.

Haxoxnenue cepsl u e€
COEIMHEHUH B IIPUPOJIE.
XHMMHUUYECKUE CBOMCTBA CEPBI
CepoBo10poj1, CTpOEHHUE,
(bu3nuecKre U XUMUYECKUE
CBOICTBA

Oxcunpl cepbl. CepHas KHCIIOTA,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOICTBA, IPUMEHEHHUE

XHUMHUUYECKUE PEAKLIUH, JICIKALLNE B
OCHOBE ITPOMBIIIJICHHOTO CIIOC00a
IIOJTyYEHUS CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

bubmmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmorexa [IOK
https://m.edsoo.ru/00ade348

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ade488

bubmmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKPYXKaIOIIEH CpebI
COCIMHEHUSIMU CEPbI

Brruncnenne maccoBoil nonu
BBIXO0/1a TPOJYKTa pEaKuu

OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHeHHUe B IPUPOJIE,
(bu3znueckre U XUMHUYECKUe
CBOICTBa

AMMHaK, ero Gu3nIecKue u
XUMHYECKHE CBOMCTBA, MOJYYEHUE
Y IPUMEHEHNE

[IpaxTuyeckas padota Ne 3 o teme
«ITomyuyenune ammuaka, u3ydeHue
€ro CBOMCTB)»

A3oTHas KuCI0Ta, €€ pusndeckue u
XUMHYECKUE CBOUCTBA

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX
yaoopenuit. XuMu4yeckoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHUSIMH a30Ta

docdop. Oxcua pochopa (V) u
dbocdhopnas kucnora, puznyeckue u
XUMHYECKHE CBONCTBA, MOTyYCHHE

Hcnonb3oBanue pocdaTos B
Ka4u€CTBC MHUHCPAJIBbHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adeeab

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo0.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

36

37

38

39

40

41

42

yA0OpeHui. 3arps3HeHue
MPUPOIHON cpeapl hocharamu
Yriepoa, pacpocTpaHeHHe B
npupoe, GU3nIecKue u
XHUMHYECKUE CBONCTBA

Oxkcuapl yraepoja, ux pusnyeckue
1 XMMUYECKHE CBOKCTBA.
DKOJIOTHYECKHUE TIPOOIEMBI,
CBSI3aHHBIE C OKCUJIOM yTJIepoaa
av)

YroapHasg KUCIIOTa U €€ COJIN

[IpakTrueckas padota Ne 4 o Teme
"I[TonyuyeHue yriieKucioro rasa.
KauecTBeHHas peakiys Ha
kapOoHaT-uoH"

[lepBoHauanbHbIe MOHATUSA 00
OpPraHMYECKUX BEIIEeCTBAX KakK O
COEIMHEHUSIX yTIepoaa

Kpemuuii u ero coeuHeHus

[IpakTuueckas pabora Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 o teMe «Baxuenmnine
HEMETAJUIBI U UX COEIUHEHUS
Kontponbnas padota Ne3 no treme
«Baxaenne HeMeTallIbl ¥ UX
COETMHEHUSD»

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

bu6mmorexa [IOK
https://m.edso00.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae054¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ac0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

43
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45

46

47

48

49

50

51

52

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX 3JIEMEHTOB —
MeTaoB. Merannndeckas CBs3b U
MeTajyinyeckasi KpucTauinyecKkas
pemérka. Pu3nveckre CBOMCTBa
MeETaJlJIoB

XHUMHUYECKHE CBOMCTBA METAJJIOB.
DNEeKTPOXUMUYCCKUN PSITT
HaIpsKEHUH METaJIJIOB

O61mue crnocoOb! MOTy4YeHHs
MeTaiaoB. CiuiaBel. Beranciaenus
0 YPaBHEHHSIM XUMUYECKUX
peaknuii, eCIii OJIUH U3 PEarcHTOB
COJICPIKUT TIPUMECH

Ilonstue o KOppO31HU MCTAJJIOB

Illenounbie METAJIIbI

OKCI/II[I)I W TUAPOKCHUBI HATPUA U
KaJlusa

[Ilenoyn03eMEIbHBIE METAIIBI —
KaJILIIUA ¥ MarHui

Baxnelme coefnHeHNS KaJIbIIUS

O0001IeHrEe U CUCTEMATU3 AL
3HAHUH

JKECTKOCTH BOIBI U CIIOCOOEI €6
yCTpaHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e

bubmuorexka [JOK
https://m.edsoo.ru/00ael1156

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156

bubmmoreka [JOK
https://m.edsoo.ru/00ae1278

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae14b2

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ael1 886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padota Ne 6 o Teme
"YK&cTKOoCTh BOJBI U METOJIBI €€
yCcTpaHeHUs"

AmoMUHUH

AmdotepHble CBOICTBa OKCHIA U
THIPOKCHIA

Kemneso

Oxcuapl, THIPOKCHUIBI U COJIU
xenesa (I1) u sxenesa (I11)

O000IIEHNE U CUCTEMATA3ALIMS
3HaHUU

[IpaxTuyeckas padora Ne 7.
Pemrenne skciepUMeEHTAIBHBIX
3a1a4 1o reme «Baxneimme
METaJJIbl U UX COEIMHEHUS

Boruricnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
Y3 PEareHTOB JIaH B U30BITKE WU
COJICPXKUT pUMecH. Beruncnenus
MAacCOBOM JOJIM BBIXOJa MTPOAYKTa
peakiu

O0o001IeHNE U CHCTEMATH3aLIH
3HAHUH

Konrponsnas padora Ne4 o teme
«BaxHenmme MeTaJlIbl U X
COEIMHEHUS»

bubmmoreka [JOK
https://m.edsoo.ru/00aclaec8

bubmuorexka [JOK
https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aeclc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e¢6

bubmuorexka [JOK
https://m.edsoo.ru/00ae3de8

bubmmoreka [JOK
https://m.edsoo.ru/00ael1750



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
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BemectBa u matepuaisl B
IIOBCETHEBHOMU KU3HU YEIIOBEKA
XHUMHUYECKOE 3arpsi3HEHUE
OKPY’KaroIleH cpeipl

Ponp xumuu B perieHnn

HKOJIOTUIECKUX MPOOIIEeM

PesepBHelit ypok. O600IeHuE U
crucTemMaTu3alus 3HaHUI
PeseprubIil ypok. O6001IeHNE U
CUCTeMAaTH3alus 3HAaHUH

PesepBHeIil ypok. O000IICHHE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/00ae3£50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ac0d0a

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumus. JuaakTHUeCKui MaTepual

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6anorexa IJOK
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