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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHH Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlIeHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMbI
OCHOBHOTO o0miero o6OpaszoBanus, mpezacraBieHHbx B @I'OC OO0, a takke Ha OCHOBE
¢benepanbHON paboyeil MmporpaMmbl BOCIUTAHHUSA W C YY4ETOM KOHICTLUHU TPENOaBaHuUs
yueOHOTO0 npeaMeTa « XUMHsS» B 00pa3oBaTeNbHBIX opranmsanuix Poccuiickoit denepanuu.

[Iporpamma mo xuMuu JaéT MpeNCTaBICHHE O LENAX, oOmen crparernd oOydeHHs,
BOCIIMTAaHUS W Pa3BUTHA OOYYAIOUIMXCS CPEICTBAMH Y4eOHOTO TpeAMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COIePIKaHKe, MPEeTyCMaTPUBAET paclpe/ielieHHe ero 1o KjiaccaMm u
CTPYKTYpUPOBAaHHE TI0 pa3jieinaM W TeMaM TMpOrpaMMbl [0 XUMHH, OIpPEHeNseT
KOJIMYECTBEHHBIE W  KAa4eCTBEHHBIC  XAPAKTEPUCTUKH  COJACPKAHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYEHUS! XUMUU C Y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4e€OHOTO MPOIeCcca, BO3PACTHBIX OCOOEHHOCTEH 00YyJaromIMXcsi, OMpeesieT
BO3MOXHOCTH IpeAMeTa JUlsl peajn3allid TpeOOBaHUN K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHONM TMporpaMMbl Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs, a TakKkKe
TpeOoBaHMI K pe3yiapTaraM OOy4YeHHs XMMUU Ha YpPOBHE IeNiell HM3y4eHUs IpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON JESATEIBHOCTH OOYYarollerocsi MO OCBOEHUIO
y4eOHOTO COJepKaHUSI.

3HaHUE XUMHHU CIYKUT OCHOBOU i (hOPMUPOBAHUS MUPOBO33PEHUS 00yUarolerocs,
€ro TPEACTaBICHUH O MaTepHaIbHOM €IWHCTBE MHPA, BAXHYIO POJb HTParOT (popMHpyeMbie
XAMUEH TMPEICTaBICHUS O B3aMMOIPEBPAICHUSAX HYHEPTUH M OO0 OHBOJIONMU BEUIECTB B
MPHUPOJIE, O IMYTAX PEHICHUS TI0O0ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHUS YEIOBEYECTBA —
CBIPBEBOI, HSHEPreTHYecKOM, TMHIIEBOM U HKOJOrMYecKkod Oe3omacHOCTH, MpodIeM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH [UIsi camMopasBUTHS U (OPMHUPOBAHUS
KYJIBbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJd B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyuaronuxcs, HaBbIKOB X CaMOCTOSITEJIbHON y4eOHOM NesITebHOCTH, SKCIIEPUMEHTAIBHBIX
U HCCIEOBAaTeNIbCKUX YMEHUN, HEOOXOMUMBIX KaK B TIIOBCEJAHEBHOM KU3HU, TaKk U B
npodeccuoHaIbHOM 1eATEIbHOCTH;

3HAKOMHUT CO CleUUu(UKONH HAy4YHOTO MBIIUICHHS, 3aKJIa/JbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIJa Ha EAMHCTBO TMPHUPOJAbI U  4YeJOBeKa, SBISETCS OTBETCTBEHHBIM ATAaloM
B (popMHpOBaHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0y4aroONInXcs;

croco6cTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAyYHBIM
3HaHMUSM, K MPUPOJIE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBieHUs B 00YYeHUH XUMUU O00ECIIeUNBAIOTCS CHEUBUKOIN coaep KkaHus
y4eOHOro TpeaMeTa, KOTOPBIM SIBISIETCS MeJarorMyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 0Opa3oBaHMsI OPUEHTUPOBAH Ha OCBOCHUE
00y4aroIMMHUCs CUCTEMbl NIEPBOHAYANIBHBIX MOHATUNA XMMHUHU, OCHOB HEOPraHWYECKONH XUMUU
1 HEKOTOPBIX OT/IEJIbHBIX 3HAUUMBIX IMOHITUN OPraHUYECKOW XUMHUU.

CtpykTypa coJepKaHus POrpaMMbl IO XMMUHU ¢(OPMHUPOBAHA HA OCHOBE CICTEMHOTO
nojaxoaa K e€ usydenuto. CoaepKaHue CKIAAbIBACTCS M3 CUCTEMbI MOHATUH O XMMHUYECKOM
JJIEMEHTE M BELIECTBE M CHUCTEMBl MOHATUH O XUMHUYECKOW peaknuu. OOe 3T CUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MPUHIUILY MOCJIEA0BATENILHOIO PAa3BUTHS 3HAHMHM Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— ITepuoanueckoro 3akoHa /. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XMMMU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBSI3H;

— TpeJCTaBICHUH 00 IEKTPOIUTUYECKON IUCCOIMALINN BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PAacCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKU MOJIYYEHHBIX U
OCMBICTICHHBIX (aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMONHAS (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl MO XUMHH CHOCOOCTBYET (OPMHPOBAHUIO MPEACTABICHUS O
XMMHUYECKON COCTAaBIIOIIEH HAYyYHOW KAapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW IPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHUS K HaydHOMY 3HAaHHIO W MeETOJlaM I03HaHus B Hayke. M3yuenue
XUMHMH TPOUCXOJUT C IPUBJICUEHUEM 3HAHUN M3 paHee H3YyYEHHBIX Y4YEOHBIX IMpPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu M3ydeHnn XUMHUH TPOUCXOIUT (OPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW HAYKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOW JESATEIHHOCTH YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajada Y4eOHOTO HpeaMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMbI XUMUYECKUX 3HAHUI — Ba)KHEUIIUX (PAKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUH, TOCTYIHBIX 0000IIEHNIH MUPOBO33PEHUYECKOIO XapakTepa, A3bIKa
HayKH, B MPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MPU U3YUYEHUU BEIIECTB M XUMUYECKUX
peakuuii, B (OPMHUPOBAHUU M Pa3BUTUU IIO3HABATEIbHBIX YMEHHH M HX NPUMEHEHHU B
y4eOHO-TI03HABATEIbHOW M y4eOHO-UCCIIEJOBATEIbCKON JI€ATEIbHOCTH, OCBOEHUU IpaBUII
0e30macHOTO OOpaIeHus ¢ BEMECTBAMHU B MIOBCETHEBHOM KU3HMU.

[Ipn u3yyeHNH XUMUU Ha YPOBHE OCHOBHOTO 00IIEro oO6pa3oBaHUs BaXHOE 3HAUCHHE
MPUOOPEHN TaKUe 1, KakK:

— (QopmupoBaHHWE  HMHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPUHATHIO PEIICHUH, CHOCOOHOMU
a/IalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HMU;

— HaAmpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOE MPUOOIIECHHEe OOy4JalOmMUXCs K
CaMOCTOSITEJIbHOM ~ MO3HABATEIbHOW  JESATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrieueHne YCIIOBHM, CHOCOOCTBYIOIIMX MPUOOPETCHHIO OOy4YaIOIIMMHUCS OTIBITa
pa3zHooOpa3HOM eATeNbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[Hi1), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oO0mie (yHKIMOHATBHOW U €CTeCTBEHHO-HAyYHOW TpaMOTHOCTH, B
TOM YHCJIe YMEHHUH OOBSICHITH U OILICHUBATD SIBJICHUS OKPYXKAIOIIET0 MUpPA, UCIOIb3ys 3HAHUS
U OMBIT, IMOJIyYEHHBIC MPU HM3YYCHHHM XHUMHH, MPUMEHITh HUX IMPU PEHIeHHH MpoliieM B
MTOBCETHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

- (opmupoBanue y o0O0y4aromMXCcsi TYMaHHUCTUYECKUX OTHOILIEHUM, NOHUMaHUS
LIEHHOCTH XUMUYECKUX 3HAHUM AJis1 BHIPAOOTKU SKOJIOTMUYECKHU 1IeJIECO00pa3HOT0 MOBEACHUS B
ObITYy U TPYJOBOM NEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAlOIIeH
MIPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTE K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS OOIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGUIIs ¥ HAIIPABICHHOCTHU JalbHEHIIIET0 00YUeHHUS.

OO1ee yrcno 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, cocraisier 170 vacos: B 8 kimacce — 102 gaca (3 vaca B Henenio), B 9 kimacce —
68 yacoB (2 yaca B HE/IETIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaAYaAJIbHBbIE XHMHUYECKHE TOHATHHA

IIpeamer xumun. Posib XMMUU B KU3HM 4YeloBeKa. XMMHsS B cucTeMe Hayk. Tema u
BemecTBa. DU3nNYecKUe CBOMCTBA BEIIECTB. ArperaTHOE COCTOsIHME BellecTB. [loHsTHE O
MeTo/Iax MOo3HaHus B XUMuU. UncTele BemecTBa U cmecu. CrnocoObl pa3jienenus cMecei.

ATOMBI M MOJEKYyJbl. XUMHUYECKHE 3JeMEHTHI. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTeie 1 cnoXxHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.



Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTtomMHas wmacca. OTHOCUTENbHas
MoOJIeKyJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COSTUHEHUU.

KomnuectBo BemecTtsa. Monb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IUHUIL BenecTBa. Pacd€rel mo opMynaM XUMHUYECKUX COSAMHECHUN.

®u3nueckue U XUMHUUYECKHE SIBIICHUs. XUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpPaHEHUS MaCChI BEIECTB. XUMHUSCKUE ypaBHeHUs. Kimaccudurammss XaMU9IeCKIX peaKiuii
(coenuHeHws, pa3IoKEHUs, 3aMEIEHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0H, MpaBWwiIaMy pabOThl B TaOOPATOPUH M IPHEMAMH
oOpaieHus ¢ J1abopaTOpHBIM O00OpYIOBAaHUEM, M3YYCHHUE W ONMHCAaHUE (U3NICCKUX CBOWCTB
00pa3IoB HEOPraHMYECKHX BEIIECTB, HabOmtoneHue (u3nyeckux (IJIaBJIEHHE BOCKA, TasHUE
JbJIa, pacTUpPaHUE caxapa B CTYIKE, KUTIEHUE W KOHJIEHCAIMs BOJbI) U XUMHUECKHX (TOpeHue
CBEYH, MPOKAJUBAHHE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCIIOTOW) SIBICHUH,
HaOJIIOZICHUE U OMHMCAHKUE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIi (pasyioKeHue caxapa,
B3aUMO/ICHICTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pasyioxkenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJICHCTBUE kene3a ¢ pactBopoMm cosiu meau (II), m3yuenue cmocoOoB
paszeneHuss CMeceil: C TMOMOIIbI0 MarHuTa, (WIHTPOBAHHE, BBITAPUBAHUE, TUCTHIIJISAINUSA,
xpoMarorpadusi, TPOBEICHHE OYUCTKH TIOBAPEHHOW COJIM, HAONIOJACHUE W OIHCaHUe
pe3ynbTaTOB MPOBEJCHHUS OIbBITA, WUTIOCTPUPYIONIETO 3aKOH COXPAaHEHUS MacCChl, CO3/IaHWE
MOJIENIeH MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxuHeiimue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 35ieMEHT W MPOCTOE BEIIECTBO.
Haxoxnaenue xuciopona B mnpupoie, ¢Gu3nyeckue M XUMHUYECKHME CBOWCTBA (peakuuu
ropenust). Oxcuapl. [Ipumenenue kucnopoaa. CriocoObl OJIydeHUs KUCIOpoa B JabopaTopun
U npoMblieHHoCcTH. KpyroBopot kuciopona B npupoje. O30H — ajuioTponHas Moau(uKaius
KHCJIOPO/1a.

TennoBoit 3pdexkT XUMUUYECKOW peaKInH, TEPMOXHMMHUYECKHE YpaBHEHHS, SK30- U
SHIOTEPMHUUYECKHE peakiuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3AyXd, YCUJICHHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — snemeHT M mpocroe BeniecTBO. HaxokneHue BoaopoAa B IPUPOJE,
(buznueckue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI oydeHus. KuciaoTsl u conu.

MoutsipHblii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoicTBa BOJbl. Bojma kak pactBoputenb. PactBopbsl. HacwliienHbie u
HEHACBIIEHHbIE pPacTBOPBL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi 101sl BEIIECTBa B
pactBope. XuMUUYecKue cBoicTBa BoAbl. OcHOBaHUs. Polib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbl B HpuUpoje. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus nHeopranuueckux coeauHeHuid. Oxcunbl. Knaccudukanus OKCHAOB:
coneoOpa3yomue  (OCHOBHBIE, KHCIOTHblE, aM(OTepHbIE) H  HECOJIeoOpa3yrolue.
Homenknarypa oxcugoB. ®duznueckue M XUMHUECKHE CBOMCTBa OKcuaoB. IlomydeHue
OKCHU/IOB.

OcHoBanusi. Knaccudukanuss OCHOBaHMM: IIEIOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuii. dusnueckue M XMMUYECKHE CBOWMCTBA OCHOBaHMM. [lomyuenue
OCHOBAaHHII.

Kucnotel. Knaccudukamuss kucnor. Homenkmarypa kucnoT. Duszmdeckue u
XUMHUYECKMEe cBoWcTBa KuCiIOT. Psan aktuBHoct MetamwioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknarypa cosneil. @u3znueckue U XuMu4eckue cBoiicTBa coneil. [lonyuenue
COJIEN.

I'eneTnueckas CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEIUHEHUMN.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OIIPEJIEICHUE COJAEPKAHMUS KHUCIOpOoJa B BO3JyXe, IOJYy4YEHHUE,
coOMpaHue, paclo3HaBaHUE U M3YYEHUE CBOMCTB KUCIOPOJA, HAOIIOJCHHUE B3aUMOJCHCTBUS
BEILIECTB C KHUCIOPOJOM U YCIOBUS BO3HHUKHOBEHHS U MPEKpalleHUs ropeHus (Imoxapa),
O3HAKOMJICHHE C OOpa3llaMd OKCHJIOB W OINHCAHWE WX CBOWCTB, IMOJIydeHHE, COOMpaHUe,
pacrno3HaBaHUE€ M H3YYEHHUE CBOICTB BOJOpoAa (TOpPEHHE), B3aUMOJIEHCTBUE BOJOpPOJAA C
okcugoM Menu (II) (BoO3MOKHO HCHOJIB30BaHUE BHJIEOMATEpUANIOB), HaOIOAeHHE OOpas3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAHHE OCOOCHHOCTEH pAcCTBOPEHHUS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MAcCOBOW JOJEH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOJABI C METa/UIaMH (HAaTpUEM M KaJIbIIHEM)
(BO3MOXHO HCHOJIb30BaHUE BHUACOMATEPUATIOB), HCCIEIOBAaHUE OOpPa3l0B HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB, HAOJIOJCHNE M3MEHEHUS! OKpacKU MHAMKATOpPOB B pacTBOpax
KHCJIOT W IIeJiouel, m3ydeHue Bi3ammojenctBus okcuga menu (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C MeETaJUlaMH, PEaKIui HeWTpalMu3allid, TOJYy4eHHEe HEePacTBOPHUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOIO MeTajjla JpyruM U3 pacTBOpa COJIM, pelIeHHe
AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BakHelme Kiacchl HeOPraHMUECKUX COSAMHEHUI.

IMepuoguveckuii 3akon u Ilepuoanyeckas cucrema xXumMmudeckux djementos /. U.
Menpeneesna. Crpoenne aTOMOB. Xumuyeckasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIE PeaAKIMH

[lepBbie MOMBITKH KiIacCU(MUKAIMN XUMHUYECKUX JJIeMeHTOB. [loHsTHE O Tpymmax
CXOJTHBIX AJIEMEHTOB (IIEIIOYHBIE U MICIIOYHO3EMENHHBIC METAIIIBI, TAJIOTE€HBI, THEPTHBIC T'a3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[Iepmognueckuit 3akoH. Ilepuonnueckass cucreMa XUMHUYECKHX 3JIEMEHTOB /I
N. MenneneeBa. KopoTkonepuonnas u ainuHHonepuoaHas ¢Gopmsl [leproauueckoit cuctemsl
xumuueckux snemeHtoB JI. WM. MenneneeBa. Ilepuonsl u rpynmnbl. DPU3HMYECKHI CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX saep. M3otonbl. OnektpoHbl. CtpoeHue
ANIEKTPOHHBIX 000J704YeKk aroMoB TepBhIX 20 XxuMuueckux odnmeMeHToB Ilepmomnueckoi
cuctemsl J[. V1. MengeneeBa. XapakTepucTHKa XUMHUYECKOTO AJIEMEHTA MO €ro MOJIOKECHHIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHHsI  paJuyca  aTOMOB  XMMHUYECKHMX  DIJIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB IO IPYIIAaM U IIEpUOAaM.

3nauenue Ilepmoanueckoro 3akoHa u Ilepuognyeckoil CHUCTEMBl XHMHYECKHX
3JIEMEHTOB AJI pa3BUTHUA HayKu U npakTuku. [. 1. MenaeneeB — yu€Hblil U TpaXkJaHUH.

Xumuyeckass  cBs3b.  KoBaseHTHass — (mosisipHas W HENOJSIpHAsg)  CBS3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHAas! CBA3b.

Crenenb okwuciieHHs. OKHUCIHUTENIbHO-BOCCTAHOBUTENbHbIE peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 0O0pas3IOB BEUIECTB METAIOB U HEMETANIOB, B3aUMOJICHCTBUE THIPOKCHA
LMHKA C PaCTBOPAMU KHUCJIOT U LIEN0YEH, IPOBEICHNUE ONBITOB, WIUTHOCTPUPYIOLUIUX IPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOPEHHE, PEaKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mescnpeomemmnuoie céazu

Peanu3aiusi MexXnpeaMETHbIX CBs3€HM TMpU  H3YyYEeHUHM XUMHUM B 8  Kjacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHATUMN, SBJSIOIIMXCS CHUCTEMHBIMHM U OTHAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTecTBEHHO-HAy4YHBbIC TMOHSATHUS: HAy4YHBIM (akT, TUMOTE3a, TEOPHs, 3aKOH,
aHalM3, CHUHTE3, KIacCH(UKAIUs, TEePUOJUYHOCTh,  HAONIOACHHE,  DKCIEPUMEHT,
MO/IETMPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: marepus, aToM, 53JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, HW30TOINBI,
PaIMOaKTUBHOCTh, MOJIEKYNA, AJICKTPUYECKUI 3apsii, BEIIECTBO, TelO, 00BEM, arperaTtHoe



COCTOAHUEC BELICCTBA, ras, (I)I/I3I/I‘-IGCKI/IG BCJIMYMHBI, CAMHULBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
38351, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOABI, MOJIE3HBIC
UCKOIIaeMbI€, TOILJIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnoguueckuit 3akoH. Ilepuonnueckass cucreMa XUMHYECKHX DJIEMEHTOB [
W. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOWCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KalMsl, KalbLUsl U UX COEIAWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM JIeMEHTOB B [lepunoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemliecTBa: BUABI XUMUYECKOM CBsI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOW PEINETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XMMHUYECKHUE CBOWMCTBA
BEIIECTB, OTHOCSIIMNXCS K PAa3IMYHBbIM KJ1accaM HEOPTraHMYECKHUX COEIMHEHUM, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XMMHUYECKUX pEakIHUil MO pa3iMyHbIM MpuU3HaKaM (MO0 YHUCTY HU
COCTaBYy YYAaCTBYIOLIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY A3(PQeKTy, MO0 H3MEHEHHIO
CTEeTEeHEeW OKUCICHMSI XMMHUYECKHUX 3JIEMEHTOB, 0 00paTUMOCTH, MO y4acTHIO KaTalu3aTropa).
DK30- U 3HJIOTEPMUYECKHE PEeaKLUU, TEPMOXUMUYECKIE YPABHEHHUS.

[Tonsitie o ckopoctu xumudeckoil peakiuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. IIoHsATHE O TrOMOreHHBIX M reTeporeHHbIX peakuusax. [lonsarue o
karanuse. [loHATme o0 XuMHueckoM paBHOBecHHM. DaKTOpbI, BIHSAIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLIUHU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, SJIEKTPOHHBIA OanaHC OKHCIUTENBHO-
BOCCTAaHOBUTENBHON peakunu. CoCTaBiIeHUE YPABHEHHUW OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTHYECKON AUCCOLMALMM. OJIEKTPOJUTBI W HEDJIEKTPOJIUTHI.
Karvonsl, annonsl. MexaHusM auccouyanuy BEUIECTB € PAa3jIM4YHBIMU BUJIAMH XUMHUYECKOU
cBs3u. Crenenp qucconuanyy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y ciaoBus MPOTEKaHUs peakuii HOHHOrO 0OMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHHUs peakuuid. CBONCTBA KHUCIOT, OCHOBAHUM U COJIEH B CBETE
MpeJcTaBiIeHU 00 AIEeKTpONIUTHYEeCKOW aucconmanvu. KauecTBeHHbIE peaklUUMH Ha HOHBL
[Tonsartue o ruzpoause conei.

Xumuueckuii Ixcnepumenm:

03HAKOMIIEHHE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura W anmasa), CIOXKHBIX BEIICCTB (XJIOpHAAa HATpHUS),
HCCIE0BAaHUE 3aBUCUMOCTH CKOPOCTHM XMUMHUYECKOM pEaKLMH OT BO3JECHUCTBHS Pa3IUYHBIX
(hakTOpPOB, UCCIIEJOBAHKUE IEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCca TUCCOLUALIUN
KHCJIOT, IIeJo4Ye M cojieil (BO3MOXKHO HCIOJIb30BaHUE BHJEO MAaTEpUANIOB), MPOBEJICHHE
OTIBITOB, WIIIOCTPUPYIOUINX MPU3HAKH MPOTEKAaHUS peakluil HOHHOro ooMeHa (oOpazoBaHME
ocajika, BBIJEJICHHE Ta3a, OOpa30BaHME BOJbI), OIBITOB, WILIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKLUN (FOpEeHUe, Peakluy pa3jiokKeHUs, COeTUHEHNUs),
pacrno3HaBaHME HEOPraHWYECKHX BEUIECTB C IMOMOIIBIO KaYE€CTBEHHBIX PEAKIMI Ha HOHBI,
pELIeHNE YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
crerieHu okucieHus. CTpoeHue U (U3MUECKHE CBOMCTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUYECKHEe CBOMCTBA Ha IpHUMeEpe XJIopa (B3aMMOJEHCTBHE C METaJUIaMH, HEMETaJllaMH,
menoyamu). XsopoBogopoa. ComnsHas KHCIOTa, XUMHYECKHE CBOMCTBaA, MOJIyuyeHHE,



npuMeHeHue. JlelicTBue Xjaopa M XJIOPOBOJAOpPOJAa HAa OpraHu3M uesoBeka. BakHenmue
XJIOPU/IbI U UX HAXOXKJCHUE B IIPUPOJIE.

OOmiast xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (U3UYECKUEe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJIOTPOITHBIE MOAM(PUKALNN KHCIOpPOJa U cepbl. XUMUYECKHUE CBOMCTBA
cepsl. CepoBOAOpOa, CTpoeHHE, (DU3UYECKHUE W XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl Kak
MPECTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas KHCIOTa, (GU3NYECKHe U XUMHUYECKUE CBOHCTBA
(oOmme Kak mpencTaBUTENs Kiacca KHCIOT W Chenuduyueckue). XUMHUYECKHE DPEakKluu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CIoco0a TOJMy4YeHUs CepHOW KHUCIOTHL lIpumeneHue
cepHOil KuCIOTB. CONM CEpHOW KHUCIOTHI, KA4eCTBEHHAs pEakus Ha Cyab(par-HoH.
Haxoxxnenne cepbl W e€ COEAMHEHWH B NPUPOAE. XUMHUECKOE 3arpsi3sHEHHE OKPYKaoLIeH
Cpeabl COSMHEHUSIMU Cepbl (KUCIIOTHBIE JTOXKIH, 3aTPS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MPEeIOTBPAIICHUSI.

OOmias xapakTepucTuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEHHE B MpHPOJe, (U3NUYECKHE U
XUMHUecKkue cBoicTBa. KpyroBopor azora B mnpupoje. AMMHAK, €ro (QusMueckue u
XAMUYECKHE CBOWCTBa, TMONydeHHe ¥ mnpuMeHeHne. Conn aMMOHHSA, WX (QHU3UYECKUE U
XAMUYECKHE CBOWCTBA, MpUMEHeHHe. KauecTBeHHas peakiysi Ha MOHBI aMMOHHS. A30THas
KHCJIOTa, €€ TOoJydYeHue, (PU3MUecKue W XMMHUYECKHE CBOWCTBA (0OmIME Kak IMPEICTaBHTEINS
KJjlacca KACIOT U cnenuduyeckue). Mcmonp30BaHne HUTPATOB M COJIEH aMMOHUSI B Ka4eCcTBE
MUHEpaJIbHBIX YNOOpeHHil. XUMUYECKOe 3arpsi3HEHHE OKpPY)Kalolleld Cpelabl COeAUHEHUSMU
a30Ta (KUCIIOTHBIE JOXKIH, 3arpsi3HEHNE BO3lyXa, OUBbI U BO10EMOB). Docdop, amioTponHbIe
Moaudukanuu ¢ochopa, ¢duznueckue um xumuyeckue cpoiictBa. Oxcun ¢docdopa (V) u
dbochopHas kucimoTa, PU3NUECKHE U XUMHUYECKHE CBOWCTBA, MoiydeHue. lcmosb3oBaHue
(docharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mras xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTETIEHU OKUCJICHHS. YTIEpo, auIoTPOIHbIe MOIU(UKALINY, PACIPOCTPAHEHNE
B Tpupojie, pu3nuecknue M XUMHYECKHE CBoWcTBa. AncopOuums. KpyroBopor yriepona B
npuposae. Okcuapl yriepojaa, ux (u3nUecKkre M XUMHUYECKHEe CBOWCTBA, JEMCTBUE Ha KHUBBIE
OpraHu3Mbl, MOJyYeHHE M MpPUMEHEHHE. DKOJIOTUYECKHE MPOOJeMbl, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), runoresa rimo06aibHOT0 MOTETUICHHS KIIMMAaTa, MApHUKOBBIA AP deKT. YToapHas
KHUCTIOTa M €€ coJiM, UX (U3NYECKUE U XUMHUYECKHE CBOWCTBA, MOJy4YCHHE U MPUMEHEHHE.
KauectBenHnas peakuus Ha kapOoHaT-uoHbl. Vcnonp3zoBanue kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yIriiepoa
(MeTaH, STaH, JTWUJICH, AalleTWUJICH, 3TaHOJ, TJIMLIEPHUH, YKCyCHas Kuciota). l[lpuponaHbie
WCTOYHUKU YTIIEBOAOPOJIOB (Yroiib, MPUPOAHBIN Ta3, HEdTh), MPOAYKTHl HX MEpPepadOTKH
(6eH3uH), UX poiib B OBITY W MPOMBIIUIEHHOCTU. [loHSATHE O OHONOTHYECKH BaXKHBIX
BEIIECTBAX: JKUpax, OeiKkax, yrieBoJax — W UX POJIU B KM3HHM 4eJoBeKka. MarepuaibHOe
€IMHCTBO OPTraHUYECKUX U HEOPTaHHUUECKUX COCIMHEHUIA.

Kpemuuii, ero ¢usuueckne U XUMHUYECKHE CBOICTBa, MOJy4Y€HUE M TMPUMEHEHHE.
Coenunenus kpemHus B mpupoje. OOmme mnpencraBieHus o6 oxcuue kpemuus (IV) u
KpeMHHeBOH kuciore. CHIMKaThl, WX MHCIOJIB30BaHHE B OBITY, B INPOMBIIUIEHHOCTH.
Baxneiimue cTpouTenbHble MaTepHaibl: KepaMHKa, CTEKJIO, LIEeMEHT, OETOH, >KelIe300€TOH.
[Tpo6nembl 6€301aCHOTO UCHOJIB30BAHUS CTPOUTENBHBIX MaTEPUANIOB B TOBCEIHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue o0Opas3lOB HEOPraHMYECKUX BEIIECTB, CBONCTB COJITHOW  KHCIIOTBHI,
NPOBEJCHUE KAYECTBEHHBIX pEaKUMH Ha XJIOPUI-MOHBI M HaOMIONEHHE NPU3HAKOB HX
MPOTEKaHMsl, OMBITHI, OTpakarollue (U3NUYECKUE U XUMHUYECKHE CBOMCTBA raJIor€HOB M X
COEMHEHUHN (BO3MOXHO HCIOJb30BaHWE BHJIEOMATEpPHAIIOB), O3HAKOMJIEHHE C OOpa3lamu
XJIOPU/I0B (TaJIOTEHHUJIOB), 03HAKOMIIEHHE C 00pa3lamMu cepbl U €€ COeIUHEHUSIMHU (BO3MOXKHO
UCIOJb30BAHUE BHJEOMATepHalioB), HaONIOJeHHE TIpoliecca OOYyIJIMBaHUS caxapa IOJ



JNEUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3YyYEHHE XMMHUYECKUX CBOMCTB
pa30aBICHHONW CEpHOW KHCIOTHI, MPOBEIACHHE KAYECTBCHHOW peaklUh Ha CylbpaT-uOH U
HaOIo/IeHNe TIpU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYCCKUMHU CBOMCTBAMH a30Ta,
dochopa U uX coeauHEHH (BO3MOXKHO UCIOJIB30BAHUE BHJICOMATEPHANIOB), oOpa3iamu
a30THBIX M (OCPOPHBIX yNOOPEHHIA, MOTydeHHE, cOOMpaHUE, pacro3HABaHUE U U3yUCHHUE
CBOWCTB aMMHaKa, MPOBEACHUE KAYECTBEHHBIX pEaklMii Ha MOH aMMOHHS U (dochar-HoH U
U3y4€HUE IPU3HAKOB HMX INPOTEKAHWS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM
KHCIIOTBI C MeAbl0 (BO3MOKHO HCHOJb30BAaHUE BUJICOMATEPHAIIOB), H3y4YCHUE MOJeNeH
KPUCTATMYECKUX PemEToK anMasa, rpadura, (ymiepeHa, 03HAKOMIICHHE C TIPOIECCOM
aJcopOIMu pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM H YCTPOWCTBOM IPOTHBOTA3a,
MoJy4eHue, cooupanue, pacrno3HaBaHUE U M3YYCHUE CBOMCTB YTJIEKHCIIOTO rasa, MpOBEIACHUE
KaueCTBEHHBIX PEAKIIMN Ha KapOOHAT M CHIIMKAT-UOHBI U U3YYCHUE TPU3HAKOB UX MPOTEKAHUS,
03HAKOMJIEHUE C MPOAYKIIUEH CUITUKATHOW MPOMBIIIEHHOCTH, PEIICHUE SKCTIEPUMEHTAIBHBIX
3a7a4 no teme «BakHelme HeMeTaUIbl U UX COCTMHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0miast xapakTEepUCTHKAa XMUMHYECKHUX JJIEMEHTOB — METaUIOB Ha OCHOBAHUM WX
nosnoxeHnsa B Ilepuonnueckoi cucreme xumudeckux snemeHToB J[. W. Menneneea wu
ctpoeHusi aroMoB. CTpoeHue MeTauioB. Meraummueckass CBA3b W METaUTMYeCKas
KpUCTAJUIMYECKas pEeETKA. DIEKTPOXUMHUYECKUH pAJl HAPSDKEHUM MeTanaoB. Pu3nuecKue u
XUMUYECKHE CBOMCTBa MeTaioB. OOmme crmocoObl monydeHuss MetaioB. [loHstue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBbl (CTaiab, YyTyH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lemounble MeTaIUTBIL: TTOJIOKEHNE B [leproaudeckoil cucTteMe XUMHUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpOEHUE UX aTOMOB, HAX0XJIEHUE B TpUpoie. DU3NYECKUE U XUMUYECKUE
cBoiicTBa (Ha mnpumepe HaTpusi U Kamus). OKCHAbI W THAPOKCHABI HATpUs U Kallus.
[IpumeHeHne meT0YHbIX METAIVIOB U UX COCIUHEHUH.

[[lenoyHO3eMeNbHBIE METAUIbl MAarHUM W KalblMi: TosiokeHue B [lepuomnueckoit
cucteMe xumuueckux anemeHToB [[. WM. MeHneneeBa, cTpoeHre UX aTOMOB, HaXOXJICHHE B
npupoje. dusnyeckne 1 XMUMHUUYECKHE CBOKMCTBA MarHus M Kayiblus. BaxkHeumne coeqMHEHUs
Kanpus (OKCHJI, TUAPOKCU], coir). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTPaHEHHUS.

AmomuHuil: monoxkenue B Ilepuogumyeckoid cucteMe XHMMHUYECKUX dJaeMeHToB /l.
W. MengeneeBa, CTpO€HHME aTOMa, HaxoXXJAeHHE B npupone. duznueckne M XUMHYECKUE
CBOICTBa amOMUHUA. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCH/IA ATFOMHUHUA.

Kenezo: mnonoxenue B Ilepuoanueckod cucTeME XUMHYECKHX dJIeMEeHTOB /I,
W. MengeneeBa, CTpO€HHME aTOMa, HaxoXXJAeHHE B npupone. duznueckne M XUMHYECKUE
cBoiicTBa »xene3a. Okcunapl, ruapokcunsl u comu xkenesa (II) u sxenmesa (III), ux cocras,
CBOWCTBA U MOJIY4YCHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C 00pasllaMH METajuIOB U CIUIaBOB, MX (PU3MYECKHMMH CBOMCTBaMH,
M3YyYeHHE PE3yIbTAaTOB KOPPO3HH METAIOB (BO3MOXHO HCIOJB30BaHHE BUACOMATEPHAIIOB),
OCOOCHHOCTEl B3aUMOJCHCTBUS OKCHJA Kalbllsd M HaTpus C BOJOM (BO3MOKHO
WCIIOJI30BaHME BHUIEOMATEpUAJIOB), HCCIEIOBAaHUE CBOWCTB >KECTKOM BOJBI, Mpoliecca
TOpEeHHs Kele3a B KUCIOpoJie (BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), MPHU3HAKOB
MPOTEKAaHUs KAYECTBEHHBIX PEaKLMU Ha MOHBI: MArHUs, KaJdblUs, aTIOMUHUS, LIMHKA, JKele3a
(IT) u xene3a (III), menu (II), HabmroaeHNE W OMUCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU
MOHAMHM HATpHsl, Kalus M Kaublusg (BO3MOXHO HCIHOJB30BaHUE BUAEOMATEPUATIOB),
uccienoBaHue aMPOTEPHBIX CBONCTB TUAPOKCHU/IA AIFOMUHUS U THIPOKCH]IA IIMHKA, pElIeHHe
AKCIIEPUMEHTAIIbHBIX 3aa4 10 TeMe «BakHelme MeTalibl U UX COSAMHEHUS».

XuMHuS M OKPY:KaIOIIAs cpeaa

BemectBa u Marepuanasl B TOBCEJHEBHOM KU3HM 4eloBeKa. be3omacHoe
WCIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas moMoIpb Mpu XUMHUYECKUX
0’KOrax U OTPABJICHUSIX.



XUMUYECKOE  3arpsi3HEHUE  OKpyXKaroulell  cpeabl  (IpenenbHas — JIOIMyCTUMAast
KOHIIeHTpamnus BemiecTs, fanee — [1JIK). Poib XuMuu B pemeHn# 3K0JI0THIECKIX TpoOIIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3loB MaTepHalioB (CTEKIO, CIUIAaBBl METAJIOB, IOJIMMEpPHBIC
MaTepuabl).

Meoscnpeomemmoie ceasu

Peanuzanuss MeXnpeaIMETHBIX CBSI3eM MNP  H3YYEHUH XUMHM B 9  Kjacce
OCYILIECTBJISIETCSI YEPE3 HCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAY4YHbIX IMOHATHH, Tak U
MOHATHUM, SBJISIIOIIUXCS CUCTEMHBIMU JUISl OTIENIbHBIX INPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTeCcTBEHHO-HAay4YHbIE IOHSATHUS: HAy4dHBIM (akT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHUHTE3,  KJIacCU(PUKAIUs, [EepUOJUYHOCTh,  HaOIIOAEHHWE,  AKCIEPHUMEHT,
MOJENUPOBAHUE, HW3MEpPEHUE, MOJEeb, SBJIEHHE, NapHUKOBBIA A(Q(EeKT, TEXHOJIOTHus,
MaTepHabl.

®dusnka: marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIHI,
paaMoOaKTUBHOCTb, MOJIEKYyJa, DJIEKTPUUECKUN 3apsii, MPOBOJHUKH, TOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00ObEM, arperaTHOE€ COCTOSIHUE BEILEeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTh, KpUCTAINIMYECKas pelETKa, CIJIaBbl, (U3NYECKHE BEIMYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, MIaHeThl, 3BE3/1bl, ColHIIE.

buonorus: ¢otocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIIbHbBIE YAOOPEHNUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATEeNIbHbIE BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJIBI, TIOJE3HBIC
HCKOIaeMbl€, TOILJIMBO, BOJHbBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YNILTATHI OCBOCHHS IPOrPaMMBI OCHOBHOIO OOIIEro o0pa3oBaHHs
JIOCTHTAIOTCS B X0J1€ 00yYeHHs XMMUU B €IMHCTBE YU4EOHOM U BOCIIUTATEILHOM AEATEILHOCTH
B COOTBETCTBHM C TPAIUIMOHHBIMH POCCHMCKAMH COLIMOKYIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSAMM, IPUHATHIMA B OOLIECTBE MPABUIIAMU M HOPMaMHM IIOBEICHHS U
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHSI M COLMAIU3AIMN 00YYarOIMXCSL.

JINYHOCTHBIE PE3YIBTATHl OTPAKAKOT FOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMM U PACUIMPEHUE ONBITAa AEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[EHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJIEHI0, TIOHMMAHHWs 3HAYCHUS XMMHYECKOM HAyKH B JKH3HH COBPEMEHHOIO
00IecTBa, CIIOCOOHOCTH BIAaAETh AOCTOBEPHOM MH(POPMAIMEN O MEPENOBBIX AOCTHKEHHUIX H
OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa U OOIIECTBA,;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

MPEICTABICHNUS O COIMAIBHBIX HOPMax W TpaBHIaX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUIGKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, y4eOHO-
HCCIIEIOBATEILCKON, TBOPYECKOW M JAPYrMX BHAaX JEITEJIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIBLHOCTH TPH BBIMOJHEHHH Y4eOHBIX, MO3HABATEIBHBIX
3aj1a4, BBITIOJIHEHUH XHUMHUYECKHX IKCIIEPUMEHTOB, CO3/IaHHH YUEOHBIX MPOEKTOB, CTPEMIICHHUS
K B3aMMOIIOHUMAHHIO U B3aUMOTIOMOIIIH B MPOIIECCE ITON YUeOHOM IeITeIbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE IMOBEJCHHE M TOCTYIIKH CBOMX TOBAPHIIECH C TMO3WIIMKA HPABCTBEHHBIX M
MPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEACTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS



MHUPOBO33pPEHYECKHE TMPEJCTABICHUA O BEHIECTBE M XMMHUYECKOH peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M COCTABJISIONIME OCHOBY JUIS
NMOHMMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, TMpPEACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI, B3aUMOCBSI3IX YEJIOBEKA C MPUPOIHOMN Cpeioi, 0 poiu
XMMUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHH;

MO3HaBaTeIbHbIC MOTHBBI, HAIPABJICHHBIC HA MOJYYEHHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOUMBIE Ui OOBSICHEHHs HAOIIOAAaeMBIX MPOIIECCOB M SIBICHHUH, IMO3HABATEIBHOM,
WHPOPMAIIMOHHON M YHMTATENLCKOW KyJAbTYPbI, B TOM 4YHCJE HAaBBIKOB CaMOCTOSTEIBHOU
paboTBl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOil, NOCTYIHBIMH TEXHHYECKUMHU
cpeacTBaMu HH(POPMAIMOHHBIX TEXHOJIOTHH;

MHTEepeC K OOyUEHHIO W MMO3HAHMIO, JTF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHON M MCCIEA0BATEIbCKOM NIEATETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHS 00yUeHUS B TAIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTH >XHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/IOpPOBBI 00pa3 KU3HH, OCO3HAHWE IIOCIECACTBUI W HENPUATHE BPETHBIX
MpUBBIUEK (YMOTPEOIEHHs aIKOTroJisd, HAPKOTHKOB, KYpPEHMsI), HEOOXOIUMOCTH COOIIOACHUS
MpaBHI OE30MACHOCTH TPU OOpalIeHHH ¢ XMMHYECKHMMH BEIIECTBAMH B OBITY W pealbHOU
KU3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHIECKOMY U3YUEHUIO POoQeccHii U Tpyna pa3INdHOTO POJa, yBaKCHUE
K TPyIdy W pe3yibTaTaM TpPYIOBOW IEATETHHOCTH, B TOM 4YHCIE Ha OCHOBE INPHMEHEHHSI
MPEeIMETHBIX 3HAHWA 10 XUMHH, OCO3HAHHBIA BBHIOOP WHAMBHIYAILHOW TPACKTOPHUU
MPOJIOJKEHHUST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, ycIrentHoi mpodecCHOHAILHON NeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) IK0JIOrHYeCKOr0 BOCTIUTAHHUSI:

9KOJIOTHYECKU 11eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBaHMs, IOHMMaHUEe LIEHHOCTU 370pPOBOTr0 M Oe30macHOro odpasa
KU3HU, OTBETCTBEHHOE OTHONICHHE K COOCTBEHHOMY (HU3UYECKOMY U ICUXHUYECKOMY
3JI0pOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS MpaBui 0€30IacHOr0 MOBeACHUs Ipu padoTe ¢
BEIIECTBAMHU, a TAKXKE B CUTYalUSIX, YIPOKAIOIIUX 30POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIyYaeMble MPU M3YYCHHHM XUMUH, Ul PEIeHUs
3a/la4, CBSI3aHHBIX C OKpYXalolled NpUpOTHOM cpedoi, Uis TMOBBIIMICHUS YpPOBHS
9KOJIOTHYECKON KYJIbTYPhI, OCO3HAHHS IJI00AJLHOTO XapakTepa HKOJIOTMYeCKHUX MpolieM u
NyTed MX pEeUIeHUS MOCPEICTBOM METOJOB XHMHH, KOJIOTHUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B [TO3HABATEIBHON, KOMMYHHUKATUBHOM U COLIMATBLHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3VYJIBTATBI

B cocraBe merampeaMeTHBIX PE3yabTaTOB BBIACNAIOT 3HAUMMBIE s (DOPMUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE TIOHATUS (3aKOH, TeOpHUs, MPHUHIIMIL, TUIIOTe3a, PaKT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U APYTO€.), KOTOPBIE UCMONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUUN U3 3TUX MPEAMETOB (JOPMHUPOBATH MPEICTABICHUE
O IEJNOCTHOW HayyHOW KapTHHE MHUpa, W yHUBEpPCAIbHbIE y4eOHBIE JEHCTBUS
(mo3HaBaTeINbHEIE, KOMMYHHUKaTUBHBIE, PETYIATUBHEIE), KOTOpBIE o0ecrneynBaoT
(hopMHUpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbBHOMY TUTAHUPOBAHUIO U OCYLIECTBICHUIO YIeOHOM
JIeSATEIIbHOCTH.

IHo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruyeckue qeMcTBUA:

YMEHHS HCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUMU:
pacKpblBaTh CMBICT XHMHUYECKUX TOHATUNA (BBIACNATh HMX XapaKTEpHbIE MPHU3HAKH,
yCTaHABIUBATh B3aMMOCBSI3b C IPYTUMU MOHATUSMU ), UCTIONH30BATh MOHATHUS 11 00BSICHEHUS



OTIENbHBIX (PAaKTOB M SBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPUM ISl KIACCHU(pHKAIUU
XMUMUYECKUX BEIIECTB M XHUMHUYECKHX pEaKIUi, YCTaHABJIMBATh HMPUYHMHHO-CIICJACTBEHHBIC
CBSI3U MEXJIy OOBEKTaMHU H3YUEHHsI, CTPOUTH JIOTMYECKHE PACCY)KICHHS (MHIYKTUBHBIC,
JeTyKTUBHBIE, 110 aHAJIOTUH ), I€1aTh BBIBOBI M 3aKIIOUEHUS;

yMEHHUE MPUMEHSTH B IPOIIECCE TIO3HAHUS TOHATHS (MPEIMETHbIE U METAlPEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOJIb3yeMble B XHMHH, IPeoOpa30BbIBATH IIMPOKO
MPUMEHSIEMbIE B XUMUHU MOJICIbHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI SJIEMEHTA),
XAMUYecKass (GopMylia M YypaBHCHHE XHUMHUYECKOW peakIuu — TPU pEmeHHH Y4eOHO-
MO3HABATENBHBIX 33734, C YYETOM OTUX MOJCIBHBIX NPEICTABICHUN BBIABIATH H
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIHid, BBISBISATH OOIIME 3aKOHOMEPHOCTH, TIPUYUHHO-CIICICTBEHHBIE CBS3U U
MPOTHBOPEYHS B U3YJAEMBIX MTPOIIECCAX U SBIICHUSX.

Ba3oBble ucciaenoBaresbcKue 1eiicTBUS:

YMEHHE HUCIIOJIb30BaTh IMOCTABJICHHBIE BOTIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS, a
TaKKe B KauyecTBE OCHOBHI Uil (POPMHUPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABHIHLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpETEeHNE OIBITA MO TUIAHMPOBAHWIO, OPTaHU3AIIUN M TIPOBEJICHHIO YICHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0OJaTh 32 XOJ0M MPOIECca, CaMOCTOSTEIBHO MPOTHO3UPOBATH
€ro pe3yabTar, (JopMyIHpoBaTh 000OICHNUS ¥ BHIBOJIBI IO pe3yIbTaTaM MPOBEIEHHOTO OIIBITA,
HCCIIEJOBAHMS, COCTABIISITh OTYET O MPOJICIAHHOM padoTe.

PadoTa ¢ undopmanmueii:

YMEHHE BBIOMPATh, AHAIM3UPOBATH M WHTEPIPETHPOBATH WH(OOPMAIHIO Pa3THIHBIX
BHAJIOB U ()OPM TIPE/ICTABIICHUS, TMOIyd4aeMyl0 U3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYIISIPHAS
JIUTEpaTypa XUMHYECKOTO COJEp)KaHWs, CIpaBOYHbIC MOcoOus, pecypcsl VHTepHera),
KPUTHYECKH OIIEHUBATh MPOTHBOPEUHBYIO Y HEAOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE IPUMEHSATH Pa3InYHbIe METO/IBI M 3aIIPOCHI ITPH MOUCKE U 0TOOpEe MH(POPMALTUH
U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOANMBIX JUIS BBINOJHEHNS y4€OHBIX M MO3HABATEIBHBIX
3a7a4  ONMpEeNeNnéHHOTO THMA, TNPHOOpPETEHWE OmbITa B  OOJIACTH  HMCHOJIb30BAHUS
MHQOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH, OBJIAJEHUE KYJIbTYPOHl  aKTHBHOTO
UCTIOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSATENIFHO BHIOMpATh ONTHMAJIbHYIO
dopmy mpexacTaBieHnss MHGOPMALMU U HWUIIOCTPHPOBATH PELIaEMble 33aJayd HECIOKHBIMHU
cXeMaMH, JMarpaMMamH, Ipyrumu GopmMaMu rpaduKi 1 UX KOMOMHALUSIMU;

YMEHHE HMCIOJb30BaTh M aHAIM3HPOBATh B IpoIlecce Y4EOHOH M HCCIIEeIOBATENbCKON
AEATeNbHOCTH HMH(OpPMAMI0 O BIMSHUM IPOMBIIUICHHOCTH, CEJIbCKOTO XO3SiCTBA |
TPaHCIIOpPTa HA COCTOSIHUE OKPY)KAIOIIEH PUPOTHOM Cpembl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

yYMEHHS 3a7aBaTh BONPOCH (B XOJ€ Auanora W (WiM) AUCKYCCHH) IO CYIIECTBY
oOCcyKaaeMoll TeMbl, (OPMYIHPOBAaTh CBOU TIPEIUIOKEHHS OTHOCHUTEIBHO BBIIOJIHEHHUS
NPEeAI0KESHHOH 3a/1a4U;

YMEHHS TPEACTABIATh MOJYYCHHBIE DPE3YJbTaThl IO3HABATEIBHOW JESATEIHHOCTH B
YCTHBIX ¥ THCBMEHHBIX TEKCTaX; JeJaTh NPE3EHTAlMI0 Pe3ylIbTaTOB  BbIMOJHEHUS
XMUMUYECKOTO  JKClepuMeHTa  (J1abopaTopHOro  OmblTa, JabopaTopHOM  pabOThl MO
HCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4€OHOTO MTPOEKTA);

yMeHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENBHOM U
UCCIIEI0BATENILCKOM JIEATENbHOCTH NPU pEIIeHUH BO3HUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra
OOIIMX MHTEPECOB M COTJacoBaHMs NO3MLUH (0OCYXIeHHsS, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHALMS COBMECTHBIX JEWCTBUI, OINpeneNeHue KpUTEpUeB IO OIEHKE
Ka4yecTBa BBINOJHEHHON pabOTHI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el CTBUA:

YMEHHE  CaMOCTOSITEIbHO  ONpPENENsATh  LeNu  JIeATeNbHOCTH,  IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO JIESTEIBLHOCTD,
BbIOMpaTh Haubosiee 3(PPeKTUBHBIE CIIOCOOBI perIeHus: y4eOHBIX M TO3HABaTeNbHBIX 33124,



CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATH IIPEMIOKECHHBIA AITOPUTM JAEHCTBHU IIPU
BBIMIOJIHEHUH 33aJaHUN C y4ETOM TMOJIy4eHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE IIOJyYEHHOTO PE3YJIbTATA 3asBJICHHON LIETIH,
YMEHUE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/laracéMbl€ B YCIIOBUM 3aJaHUN.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHUIO O00S3aTEILHOTO COAEPXKaHMS,
YCTaHOBJIGHHOTO JIaHHOM (enepanbHOil pabouell mporpamMmoil, BBIIENSAIOT: OCBOCHHBIE
oOyJaromMMUCsST Hay4YHbIEe 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBHIA, CIEIU(PHUECKUE IS
npeaMeTHON o0macTu «XHUMHUs», BUABI JESITEIBHOCTH 1O TOJYYEHHIO HOBOTO 3HAHHSA, €T0
WHTEpIpETAll, NpeoOpa3OoBaHUI0 W TPUMEHEHHIO B pA3IMYHBIX YUEOHBIX W HOBBIX
CUTYaIIHsX.

K koHIity oOyuenus B 8 kJiacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKUX MOHSATHI: aTroM, MOJIEKYyIa,
XMMUYECKUH DIIEMEHT, IPOCTOE BELIECTBO, CJIO0XKHOE BEIIECTBO, CMECh (OJHOpPOJHAS U
HEO/IHOPOJHAsI), BaJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsI M MOJIEKYJIsipHasi Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIAPHAs Macca, MaccoBas JOJsl XMMHUYECKOTO 3JEMEHTa B COEJUHEHUH,
MOJIIpHBII 00BEM, OKCHJ, KHUCIIOTA, OCHOBAHME, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakls, KilacCupUKalus peakiuil: peakiui COeANHEHUS, PeaKuu
pas3ioXKeHus, peaklUuu 3aMelleHUs, peakuuu oOMeHa, 5K30- U IHJIOTEpPMUYECKHE peakiuH,
TerIoBOM 3¢ (deKT peakuuu, SIpO aTroma, JIEKTPOHHBIM ClI0il aToMa, aTOMHas OpOUTalb,
panuyc aToMa, XUMHYECKasi CBsI3b, IOJIAPHAs U HEMOJIApHAsl KOBAJIEHTHAS CBA3b, HOHHAS CBSI3b,
WOH, KAaTHOH, aHWOH, PAaCTBOp, MaccoBas J0js BellecTBa (MPOLEHTHas KOHLEHTpalus) B

pacTBope;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUA U MPUMEHSThH
9TH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUII;

. HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBJICHUS (OpPMYJI BEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

. OTIPEIEIIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHU X, CTEIIEHb

OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY Kiaccy COeIuHEHHUH no GopMynaM, BUJ XUMUYECKOHN CBsI3U (KOBaJIGHTHAs U
MOHHAsI) B HEOPraHUUECKUX COCAMHECHUSIX;

. packpbiBaTh  cMbicn  Ilepuommueckoro  3akona  JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh IOHUMaHUE TIEPUOAUYECKOI 3aBUCUMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB
oT ux mnonoxenus B [lepuoauueckoil cucTeMe, 3aKOHOB COXpPAaHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO y4eHUs, 3aKOHA ABOTaIpo;

. OTHCHIBATh M XapaKTepu3oBaTh TabanuHyr (opmy Ilepuoamueckoit cucTeMbl
XMUMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs NoAarpynmna (A-rpymnmna)» u «rmododyHas
noarpynna (b-rpymma)», maneie U 00JblINE MEPUOJbl, COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
uMmetorcs B Tabmuie «lleproauueckas cucrema xumudeckux snemenTon Jl. 1. MennaeneeBa» ¢
YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHMUYECKUX JJIEMEHTOB (COCTaB M 3apsi
s1ipa, 0011ee YHCII0 AIIEKTPOHOB U PACIIPE/ICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

. KJIacCU(PHUIIMPOBATh XUMUYECKHE DJIEMEHTHl, HEOPraHWYEeCKHe BEIECTBa,
XUMHUYECKHE PeakIiu (TI0 YUCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIOBOMY
abdexry);

. XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEpPKJasi OMNHCAaHUE NPUMEpPaMHU MOJEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOTO
COCTaBa, BO3MOHOCTH MPOTEKAHUS XUMUYECKUX PEBPAILICHHUI B pa3IMUHBIX YCIOBUSIX;



. BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MacChl BEILECTB,
MacCOBYIO JOJIO XHMHYECKOTO »JJIEMEHTa 1o (opMyine COEAMHEHHUS, MAacCOBYIO JOJIO
BEILECTBA B pPaCTBOPE, IPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIMH;

. IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHOW JEATEIBHOCTH — aHalu3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATH3AINIO, KIACCH(DUKAIIUIO, BBISIBICHUE TPUYMHHO --
CIIEZICTBEHHBIX CBSI3€H — JUIS M3Y4YCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl TMO3HAHHUA — HAOIIOJCHUE, W3MEpPEHHUE, MOJIEIUPOBaHUE,
AKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

. ClIeZIOBaTh TpPaBUJIAM IIOJIb30BAaHHUS XHUMHYECKOW MOCYIOM M J1abOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKkKe IMpaBHjaM OOpalleHusi C BEHIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH IO BBIMOJHCHUIO JIA0OPATOPHBIX XHUMHYECKHX OTBITOB TIO IOJYYEHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJa U KUCIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C
ONpENENIEHHON MacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W MPOBOJUTH
XMUMHMUYECKHE 3KCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH M KHCIOT C MOMOUIBIO
MHIUKATOPOB (JJakMyc, (heHoIpTaraerH, METUIOPaHK U IpYTHe).

K koHIity oOyuenus B 9 kJiacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y OOYUYaIOIIUXCSI YMEHUM:

. PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHUX MOHSITHHA: XUMUYECKUI SJIEMEHT,
aTOM, MOJIEKyJa, MOH, KaTUOH, aHUOH, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasi peaklus, XUMUYECKas CBS3b,
TEII0BOM AP PEKT peaKiiu, MOJIb, MOJISIPHBIM 00BbEM, PaCTBOD, SJEKTPOIUTHI, HEIIEKTPOIIUTHI,
ANIEKTPOJIUTUYECKAs] AMCCOLMAINS, peaKklUUd HOHHOrOo OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, OOpaThMble U HeOOpaTUMblEe PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkiuu, OKHUCIHUTEIb, BOCCTAHOBUTENIb, OKHUCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIIUS,
aM(bOTepHOCTh, XUMUYECKAsl CBSA3b (KOBaJIEHTHAs, HOHHAs, METaJNIN4YecKasi), KpucTajuinyeckas
pemérka, KOppO3usi METaJUIOB, CIUIaBbl, CKOPOCTh XWMHUYECKOW peakiuu, IMpeaeabHO
nonyctumas koHnueHTpanus [1JIK Bemectna;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMUYECKUX TMOHATUNA U MPUMEHSThH
9TH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUII;

. UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBlieHUS (POpPMYN BEIIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

. OTIPEENIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIaccy
coeMHeHuH o GopmynaM, BUJI XUMHUUECKON CBS3M (KOBaJIGHTHAs, HOHHAs, METAJJINYECKast) B
HEOPraHUYECKUX COCAMHEHHUSX, 3apsA] MOHA MO0 XUMHUYECKOW (opMyle, XapakTep cpejbl B
BOJHBIX pAcCTBOpaX HEOPraHMYECKUX COCAMHEHUN, THI KPUCTALUIMYECKOW pPeméTKu
KOHKPETHOTO BEIIECTBA;

. packpbiBaTh  cMbIci  Ilepuommueckoro 3akona JI. WM. MenpeneeBa wu
JeMOHCTPUPOBATh €ro IOHHMMaHHWE: OMNHCHIBATh W XapaKTepu3oBaTh TaOMHUHyIO (opMy
[leproauveckoii CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3inyarh MOHATUS «TJaBHAs MOATpyIa
(A-rpynmna)» u «noboynas noarpymnmna (b-rpymmna)», Manbsie U 60iblIMe TEPHObI, COOTHOCHTH
0o0O3HaueHMs, KOTOpbIE MMEIOTCS B  NEPUOJUYECKOM  Tabmuie, ¢  YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHsSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sizpa, oouiee
YHUCIO HJIEKTPOHOB M paclpelesieHHe UX IO 3JEKTPOHHBIM CIIOSIM), OOBACHATH oOIIMe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M HX COEIMHEHUN B Ipenenax MallbIX
MIEPHOJIOB U TIaBHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

. KIacCcu(UIUPOBAaTh XMMHUYECKHE DJIEMEHThl, HEOPraHUYecKHe BEIeCTBa,
XHMUYECKHE peaklnu (TI0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIJIOBOMY
3pPexTy, Mo U3MEHEHHUIO CTENIEHEeH OKUCIIEHHUS] XUMUYECKHUX JIEMEHTOB);



. XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIEUU(PHUUECKUE XUMHUECKIE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIECTB, MOATBEPK/Asl OIIUCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

. COCTaBJIAITh YPABHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIIOT, IIEJIIOYEer U
COJICH, TIOJTHBIE M COKpPANIEHHBIC YPAaBHEHUS PEAKIUH MOHHOTO OOMEHA, YpPaBHEHHS PEaKIIHid,
MIOATBEPKJAIOIINX CYIIECTBOBAHUE TI'E€HETMYECKOM CBA3M MEXIY BEIIECTBAMHU Pa3IM4HBIX
KIIaCCOB;

o PaCKpLIBATh CYIIHOCTb OKHCIINTCIBHO-BOCCTAaHOBUTCIBHBIX peaKquI
IMOCPEACTBOM COCTABJICHUSA DJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ;

o ITPOrHO3UPOBATH CBOIiCcTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHMU,
BO3MOKHOCTH NPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBHUAX,

o BBIYUCIIAATD OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO M MOJIAPHYIO MAacCCbl BCHICCTB,

MacCOBYIO JOJIO XHMHYECKOTO »JJIeMeHTa 10 (opMyine COEIMHEHHUS, MacCOBYIO JIOJIO
BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUYETHI 110 YPAaBHEHHIO XUMHUECKOW PEaKINH;

. coOMoIaTh TpaBHja TOJB30BAHUA XUMHUYECKOW MOCYIOW W J1abOpaTOpHBIM
o0OpyIOBaHMEM, a TakXke TMpaBwia oOOpamleHHss C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBHIMOJHEHHIO JIAOOPATOPHBIX XWMHUYECKHUX OIBITOB IO TIOJYYEHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO rasa);

. MPOBOJINTh PEAKIMH, MOJTBEPKAAIONINE KAYeCTBEHHBI COCTaB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpuA-, OpoMuI-, HOaUA-, KapOoHaT-, gocdart-,
CHJIMKAT-, Cylb(daT-, THIPOKCHUA-UOHBI, KATHOHBI aMMOHHUS W WOHBI M3yYCHHBIX METAJIOB,
MPHUCYTCTBYIONIUE B BOJAHBIX PaCTBOpPaX HEOPraHMIECKUX BEIIECTB;

. MPUMEHSTh OCHOBHBIC OIEPAIMH MBICIHUTENLHON JESATEIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, O00OOIICHWE, CUCTEMATH3alMIO, BBISBICHUE IPHYMHHO-CIICICTBEHHBIX
CBSI3eH — JUIi M3YYEHHUS] CBOWMCTB BEIIECTB M XWMHUYECKHUX DPEaKIUH, €CTeCTBEHHO-HAYyYHBIC
METO/Ibl TMO3HAHHS — HaOIIOEHNEe, U3MEPEHUE, MOJCITUPOBAHNE, SKCIIEPUMEHT (peallbHBId U
MBICJICHHBIN ).



TemaTuueckoe INIAHUPOBAHHUE

8 K1acce
KoanuyecTBO 4acoB
Ne HaumeHoBaHHeE pa3eioB H T€M HPOrPaMMbI K n SNeKTPOHHEIE (WHpPOBELIE)
n/n P porp Bcero OHTPOILHBIC PAKTHIECKHE o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI

Paznen 1. HepBOHa‘la.ﬂbeIe XUMHYECCKHEC ITOHATHUSA

11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 9 bu6morteka [IOK
™ ||mpakTHYECKOU JesTeIBHOCTH YelIOBEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 ||BemiecTBa 1 XUMHUYECKUE PEAKIHH 28 1 https://m.edso0.ru/7f41837c
‘I/ITOFO 10 paszeny HBB ||
‘Pa:me.ﬂ 2. BaxxHeilnue npeacTaBUTe I HEOPrAaHMYECKUX BEIeCTB
bu6moreka [IOK
2.1 |Bo3nyx. Kucnopon. [Tousitue 06 okcnaax 7 https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
2.2 ||Bopopoa.lloHsATHE O KUCIOTAX M COJISAX 8 1 https://m.eds0o.ru/7f41837¢
bu6moreka [IOK
2.3 ||Boxa. PactBopsl. [loHsTHE 00 OCHOBAaHHUSIX 5 1 1 https://m.eds00.ru/7f41837¢
. bu6mmoreka [IOK
2.4 ||OcHOBHBIC KJTaCCHl HEOPTAHUYECKUX COCTMHEHHUI 23 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny ||43 ||
Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnuecknx 3jaemMenToB /I, U. MenaeneeBa. CTpoeHue aToMoOB. XUMHYeCKAasi
cBsi3b. OKUCINTEIHHO-BOCCTAHOBUTEIbHBIE PeaKIIuN
31 |xumasacssns snewenon 1 1. Mensencent, Crpoeutie |10 buGmorexa LIOK
' AToMa T A - 1P https://m.edsoo.ru/7f41837¢c

‘3.2 HXI/IMI/I‘ICCK&H cBs13b. OKHCIUTEIBHO- ||12 ||1 H ”BI/I6J'II/IOTeKa 1HOK



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

’ KoJsimyecTBo yacoB ‘
Ne HaumeHoBaHue pa3esioB U TeM NPOrPaMMBbl JJICKTPOHHbIE (WHPPOBLIC)
n/n pas porp Beero| KOHTPOIbHBIE || IlpaxTHaeckue o0pazoBaTelbHbIE pecypchbl
padoThI padoThI
‘ HBOCCTaHOBI/ITeJII)HI)Ie peakinuu H || H Hhttps://m.edsoo.ru/7f418370
bu6mmoreka [{OK
Hroro no paszeny 22 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 4 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41837¢
(OBILIEE KOJIMYECTBO YACOR I10 [TIPOI'PAMME 102 |l4 5 [
9 kiacc
’ KoJymmyecrBo yacos ‘
N HaumeHoBaHue pa3/iesioB M TeM MPOrpPaMMbl JUIEKTPOHHKIE (LHPPOBHIC)
n/n pasaet porp Beero| KCHTPOabHbIE | IIpakTHueckue o0pazoBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znen 1. BemecTBo n XuMH4YecKue peakuuun
11 [ToBTOpEeHME M yriuyoaeHne 3HaHUH OCHOBHBIX 5 1 bubnuorexa [JOK
™ ||pa3menoB kypca 8 kimacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKUX PCAKITUI 4 bubmorexa HOK
' P peaxtt https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIMALINS. XUMUYECKUE 8 1 1 bu6mmoreka [IOK
"~ ||peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOFO o pazaeny ||l7 ||
‘Paaz[e.n 2. HemeTajiibl 1 MX cCOeIMHEHUSA
21 OO01as XxapakTepUCTUKa XUMUYECKHX DIIEMEHTOB 4 1 bubnunoreka [JOK
™ ||VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO01as XxapakTepuCTUKa XUMUYECKHX dJIeMeHTOB VIA- 6 bubnunoreka [JOK
"~ |rpynmer. Cepa u e€ coeuHeHHs https://m.edsoo.ru/7f41a636
‘2.3 H06maﬂ XapaKTEPUCTUKA XUMUYECKUX NIEMEHTOB VA- “7 || “1 HBI/I6J'II/IOT€I(3. HOK



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

KoandecTBO 9acoB

Ne HanmeHoBaHue pa3/iesioB H TEM MPOrpaMMbl JJICKTPOHHEIC (It PPOBLIC)
n/n pasi porp Beero| KCHTPOIbHBIE | IIpakTHieckue o0pazoBaTelbHbIE pecypchbl
padoThI padoThI
‘ Hrpyrmm. A30T, pochop U UX COCAUHCHHUS H || H Hhttps://m.edsoo.ru/7f41a636
24 OO0mmas XxapakTepUCTUKA XUMUYECKHIX dJIeMEeHTOB [V A- 8 1 2 bubnuotexa [JOK
" ||rpymiiel. YIiIepoa ¥ KpeMHHUE U UX COCTMHEHHUSI https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pa3aeny HZ5 ||
‘Pa3)1e.11 3. MeTa/uibl M MX COeAMHEHUS
. bubnuotexa [JOK
3.1 |Obuume croiicTsa MeTanon 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
3.2 ||BaxHeiine MeTaiuIbl 1 UX COETUHEHUS 16 1 2 https://m.edso0.ru/7f41a636
‘I/ITOFO 0 pas3ieny HZO ||
‘Pa:me.u 4. X¥MuA ¥ OKPYyXKaKIIAs cpena
bu6mmoreka [IOK
4.1 |BemectBa u MaTepHalbl B )KU3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
‘I/ITOFO o pazjaeny HS ||
Pe3epBHOE Bpems 3 Bu6mmorexa [IOK
P P https://m.edsoo.ru/7f41a636
(OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME  [68 |4 7 |



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

IToypouyHoe muiIaHUpOBaHUE

8 KJIACC
Koun4yecTBo yacos
Ne Tema vooKa ’ ‘ Mara DJIeKTpOHHbIe U (poBbIE
n/n P Bcero Konrpoabupie | Ipaktuyeckue U3y4eHHs o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
1 [Ipeamet xumun. Posie XMMUU B )KU3HU YEJIOBEKA. 1 0 0 bu6mmoreka [{OK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2  |llonsiTme 0 MeTO/IaX MMO3HAHUS B XUMHH 1 0 0 E;Igg?/ﬁzlaigﬁﬁlﬁo 42276
[IpaxTnueckas padora Ne 1 «IIpaBuna paboTsl B BuGmmotexa LIOK
3 |mabopaTopuu u MPUEMBI OOpaIEHUs C 1 0 1 https://m.edsoo.ru/ffod23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM) " '
4 Uucrele BemecTBa U cMecu. CriocoObl pa3ienieHus 1 0 0 bubnuoreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktruueckast pabota Ne 2 «Paznenenue cmeceit 1 0 1 bubnuorexa [JOK
(Ha mpUMeEpe OYUCTKH MTOBAPCHHOMN COJIH )» https://m.edsoo.ru/ff0d28c8
5 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnuorexa [JOK
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 ||[IpocTbie U CIOXKHBIE BEIIECTBA 1 0 0 ]f?tl/tIgJSI'I/d/(r)rT]eeIaasg)OrIlf/ffO d2a6e
bubnuorexa [JOK
8 ||ATOMHO-MOJIEKYISIPHOE YUCHHE 1 0 0 https://m.edsg).ru/fdeZdSO
9 |3akoH MOCTOSIHCTBA COCTAaBa BEIICCTB. 1 0 0 ﬁggg?/(:;eelaiiorﬁ/ ff0d2eae
‘10 HXI/IMI/I‘IGCK&H dbopmyna “1 “0 ||O H H
‘11 HBa.]'IeHTHOCTb ATOMOB XHUMHYECKHX JIEMEHTOB “1 “0 ||O H H
12 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 0 0 bubnmoreka [JOK
MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c



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

KoandecTBO 9acoB

Ne T Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n eMa ypoxa Bcero Kourpoabnbie || IpakTudeckue H3yYeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
13 ||KomugectBo BemectBa. Mok, MossipHast macca |1 0 0 Eggg?ﬁ;i;iiﬂﬁlﬁo 45230
14 MaccoBas J10J1s1 XUMHYECKOTO AJIEMEHTA B 1 0 0 bu6mmoreka [IOK
COC/IMHCHUHN https://m.edsoo.ru/ff0d350c
‘15 HPacqum 1o GpopMynaM XUMMHUYECKUX COETUHEHUI Hl HO ||O H H ‘
‘16 HPemeHHe pacyeTHBIX 3334 10 TeEMe Hl HO ||O H H ‘
17 DOuU3NYECKUe U XUMUYECKHE SIBJICHUS. XUMUYeCcKas 1 0 0 bu6mmoreka [IOK
peakius https://m.edsoo.ru/ff0d37fa
bu6moreka [IOK
18 || ATomst u monexcy LI 1 0 0 https://m.edsoo.ru/ff0d2a6c
19 [Ipu3Haky u ycnoBHs MPOTEKAHNS XUMAYECKHUX 1 0 0 bubnuoreka [JOK
peakmuii https://m.edsoo.ru/ff0d3al6
20 3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUYECKHUE 1 0 0 bu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
‘21 HXI/IMI/I‘ICCKI/IG ypaBHEHUS Hl HO ||O H H ‘
29 Brrunciaenus xkonmyecTBa, MacChl BEISCTBA 10 1 0 0 bu6moreka [IOK
YPaBHCHHSIM XMMHUYCCKUX PEaKI[Hii https://m.edsoo.ru/ff0d5708
‘23 HPGI_HGHI/IC 3a/1a4 110 XUMUYECKUM YPaBHEHUSIM “l “0 ||O H H ‘
. bu6moreka [IOK
24 | Knaccudukanus XuMUYECKUX PEaKIIUMA 1 0 0 https://m.edsoo.ru/f0d3f34
‘25 HPeaKHI/II/I COEIMHEHUS “1 “0 ||O H H ‘
‘26 HPeaKHI/II/I Pa3IoKCHUS “1 “0 ||O H H ‘
‘27 HPeaKHI/II/I 3aMeleHU “1 “0 ||O H H ‘
‘28 HPeaKHI/II/I oOMeHa “1 “0 ||O H H ‘
‘29 HO606H_ICHI/IC 3HaHMH 1o Teme "BemecTBa u “1 “0 ||O H H ‘



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

KoJsimyecTBo yacoB
Ne Tema vooKa ’ ‘ Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n yp Bcero Konrpoaensie | IpakTiieckue U3y4YeHHs o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

‘ HXI/IMI/I‘ICCKI/IG peakuun" H H || H H

30 KonTtponeHas padora Nel mo teme «BemecTBa u 1 1 0 bubnuorexa [JOK
XUMHUYECKHE PEAKIHI) https://m.edsoo.ru/ff0d4290

‘31 HAHaJms KOHTPOJIBHON PabOTHI Hl HO ||O H H

32 M. B. JIoMOHOCOB — y4€HBIN-DHIIUKIIONIEUCT. 1 0 0 bubnuoreka [JOK
OO6oO0IeHre ¥ cucTeMaTu3alus 3HaHU | https://m.edsoo.ru/ff0d40c4

‘33 HO6o6meHHe Y CHCTeMaTh3aIus 3HAaHUH Hl HO ||O H H

34 Bo3sgyx — cMmech razos. Cocras Bo3ayxa. 1 0 0 bubnuoreka [JOK
Kucmopo — snemeHT u ipoctoe BetecTBo. O30H https://m.edsoo.ru/ff0d448e
du3nuecKkue U XMMUIECKHEe CBOWCTBA KUCIOPOIa

35 ||(peakiuu okuciieHus, ropenue). [Toustie 06 1 0 0 ]i?tptlgg?/on:eelai(%orﬁ/ffo 44614
OKCHIaX — :

36 CriocoOpl oTy4eHus1 KUCIIOPoia B JabopaTopuu 1 1 0 0 bubnuorexa [JOK
MIPOMBIILICHHOCTH. [IpUMeHeHne KUCIopoia https://m.edsoo.ru/ff0d497a

37 TormumBo (HedTh, yroias U MeTaH). 3arps3HeHNe 1 0 0 bubnuorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
TennoBoii 3 (PeKT XUMHIECKO peaKIuu, MOHSITHE BuGnuotexa LIOK

38 |0 TepMOXMMHUYECKOM YPaBHEHHUH, IK30- U 1 0 0 https://m.eds00.ru/ffod4790
SHJOTEPMHUUCCKHUX PEAKITUIX — '

39 Pemenue 3a1a4 o TepMOXUMHUYECKUM 1 0 0
ypaBHEHUSM

40 [IpakTueckas paborta Ne 3 mo teme «llonmydyenue u 1 0 1 bubnuoreka [JOK
coOMpaHue KHCIOpo/ia, U3yIEeHHE €ro CBOWCTBY https://m.edsoo.ru/ff0d4ae2

a1 Bonopox — aieMeHT U pOCTOE BEILECTBO. 1 0 0 bubnuoreka [IOK
Haxosxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

42 |®uznyeckue U XUMHUYECKHE CBOIicTBa Bojoposia. |1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4dd0

’ KoaunuecTBo yacoB ‘
Ne Tema «a Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n emMa ypo Bcero Koutpoabuble | HpakThieckue H3yYeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
‘ HHpHMeHeHHe BOJIOPO/Ia H H || H Hhttps://m.edsoo.ru/ff0d4dd0
43 |[TloHsITHE O KUCIIOTaX U COJISIX 1 0 0 ]f?tptlg?;/(r);eeléic])_gorllf/ffo 45042
44 ||CriocoObI MoJTydeHus BOJAOPOIa B TaOOpaTOpHH 1 0 0 Eggg?/(;:(ael;ig)orﬁ/ffo d44ddo
45 [IpakTrueckas padborta Ne 4 o teme «llomyuenue u 1 0 1 bubnuoreka [JOK
coOMpaHue BOJIOPO/Ia, M3YyUEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
46 |[MonspHbIi 006EM ra30B. 3ak0H ABOTAJIPO 1 0 0 ]i?tptlgg?/on:ee%i(%orﬁ/m d542¢
Beruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA Ta3a
’ bu6moreka [IOK
47 ||mo ero U3BECTHOMY KOJIMUECTBY BEIIECTBA WIIH 1 0 0 ]
0BbEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO Bubsorexa [IOK
48 |peakuuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHUH (|1 0 0 https://m.edsoo.ru/ff0d5708
ra3oB — '
49 |CoctaB ocHoBanuii. [loHsTHE 00 MHAMKATOPAX 1 0 0 ﬁtptISJSI'I;I/(r)rTleeI:iasg)OrIlf/ffO 459e2
Bona xak pactBopurens. Hacblennsie u
bu6mmoreka [IOK
50 |HeHackIIEHHBIE pacTBOPHL. MaccoBast 1071 1 0 0 ]
BelIECTBA B PACTBOpE https://m.edsoo.ru/ff0d5b40
51 Pemenue 3agau o Teme "MaccoBast qoJist 1 0 0
BEIIECTBA B pacTBOpe"
[IpakTuueckas padora Ne 5 mo teme ) § BuGmuorexa [IOK
52 |«IIpuroroBiaeHUEe pacTBOPOB C ONPEACIEHHON 1 0 1 https://m.edsoo.ru/ffodSeba
MacCOBOM J0JIeH PaCTBOPEHHOIO BEILIECTBA» — '
‘53 HO606H_ICHI/IC U CHCTeMaTu3allus 3HaHU! “1 “0 ||O H H
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KoandecTBO 9acoB

Ne Tema «a Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n eMa ypo Bcero Kontposibnbie | IlpakTuyieckue H3yYeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
54 KonTtponsnas padora Ne2 o teme «Kucmopo. 1 1 0 bubnuorexa [JOK
Bomaopoa. Bonxa» https://m.edsoo.ru/ff0d6342
95 ||Okcuabl: cocras, Kiaccudukanus, HomeHkiarypa |1 0 0 E;IS;I;/(;;ZI;ZCI)_})OI’IS/HO 46646
bu6moreka [IOK
56 |Tomy4enue okcuoB 1 0 0 https://m.edsoo.ru/ff0d664e
‘57 HXHMquCKHe CBOMCTBA KUCIOTHBIX OKCHIOB Hl HO ||O H H
‘58 HXI/IMI/I‘—IGCKI/Ie CBOIICTBA OCHOBHBIX OKCHIOB Hl HO ”O H H
‘59 HXI/IMI/I‘—IGCKI/Ie CBOMCTBA aM()OTEPHBIX OKCHIIOB Hl HO ||O H H
60 OcHoBaHHUsI: COCTaB, KiIacCUpUKAIIHS, 1 0 0 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
. bubnuoreka IIOK
61 |[lomyyeHue ocHOBaHUM 1 0 0 httDS://m.edS(gf).ru/fde67ca
‘62 HXI/IMI/I‘ICCKI/IG CBOMCTBA OCHOBAHMUIA Hl HO ||O H H
63 |Kucnoter: cocraB, knaccudukanms, HOMEHKIaTypa (|1 0 0 ﬁtPtISJSI'?/(r)rT]eeI:iZg)OrI:/ffO dfee?
bu6mmoreka [IOK
64 |Tomysenue kucyor 1 0 0 https://m.edsoo.ru/ff0dfee2
‘65 HXI/IMI/I‘ICCKI/IC CBOMCTBA KHUCJIOT “l “0 ||O H H
‘66 HP}IL[ aktuBHoctd H H BekeroBa “1 “0 ||O H H
bubnuoreka [JOK
67 || Pusmicckue Bom! 1 0 0 https://m.edsoo.ru/ff0d587a
‘68 HXI/IMI/I‘ICCKI/IC CBOIICTBa BOJIBI “1 “0 ||O H H
69 Conu (cpemHue): crnocoObl MOTyYSHHUS, 1 0 0 bubmuoreka [JOK
XUMHAYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
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KoaunuecTBo yacoB
Ne Tema vooKa ’ ‘ Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n yp Bcero Koutpoabuble | HpakThieckue H3yYeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
‘70 HHOMeHKJIaTypa coueit Hl HO ||O H H
‘71 HCHOCO6I)I MIOJTyYSHUS COJIeH Hl HO ||O H H
‘72 HXHMquCKHe CBOWCTBa coJiel Hl HO ||O H H
[IpaxTueckas padota Ne 6. Pemenue
73  |PKcnepuMeHTaNbHBIX 3a1a4 1o TeMe «OcHoBHBIE |1 0 1 E;ISJSI'I;I/(;T:ZI::{Z;_})OI’I:/OOa d9b7c
KJIACChl HEOPraHUYECKUX COETUHECHUIN — :
74 I'enernueckas cBsi3b MEXAY KilaccaMu 1 0 0 bubnuoreka [JOK
HEOPraHUYEeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
75 I'eHeTHyeckas CBSA3b MEXIY KilaccaMu 1 0 0
HEOPraHWYECKUX COCTMHEHUI
76 KonTponsnas padora Ne3 no teme "OCHOBHbIE 1 1 0 bubnuoreka [JOK
KJIaCChl HEOPraHUYECKUX COCTUHCHMIA" https://m.edsoo.ru/00ad9ela
[lepBpie MOMBITKY KJIACCU(PUKAIUU XUMUYECKUX
bu6moreka [IOK
77 |pnementoB. [loHsTHE O rpynIax CXOTHBIX 1 0 0 .
IEMOHTOR https://m.edsoo.ru/00ad9ffa
78 [Tepuonunueckuii 3akoH u [lepuoandeckas cucrema 1 0 0 bu6mmoreka [IOK
XuMHUecKux 3aemeHToB JI. Y. Menzaeneena https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
79 | [epnonsL, rpynmb, norpynms! ! 0 0 https://m.edsg).ru/OOada52c
80 |(|Ctpoenue atomoB. CocTaB aTOMHBIX SJIED. 1 0 0 ﬁ'[l/tISJsI'I;I/(r)rT]eeI:iaS(])loOrIlf/OOa 43342
‘81 HI/ISOTOHH “1 “O ||O H H
CrtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB
82 |pnemenTtoB [lepuonnyeckoii cuctemsi . U. 1 0 0 E,;ISS_I;/(:;ZI;Z(];})OI,IS/OM dasbe
MeHneneeBa — :
83 | XapakTepucTHKa XUMHUYECKOTO 3/1eMeHTa 1o ero  ||1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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’ KoauuecTBo yacoB ‘
Ne Tema «a Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n eMa ypo Bcero Kourpoabnbie || IpakTudeckue H3yYeHHUs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
nonoxenuto B [leproandeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
XapakTeprucTUKa XUMHUIECKOTO DJIEMEHTA TI0 €r0
84 |monoxenwuto B [lepuoamueckoii cucremsr J1, U. 1 0 0
MenneneeBa
85 3nauenue [leproanyueckoro 3aKoHa Ijisi pa3BUTHS 1 0 0 bubnuotexa [JOK
HAYKH U TPAKTHKH. https://m.edsoo.ru/00ada96e
‘86 HMCHI[GJ‘ICGB -Y4EHBIN, TIeIaroT ¥ TPaKIaHuH Hl HO ||O H ‘
87 DIIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX 1 0 0 bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
88 ||Monmas xumurccias CBih 1 0 0 https://m.edsoo.ru/00adac34
. bu6moreka [IOK
89 ||O000menne u crucreMaTu3anis 3HAaHUH 1 0 0 https://m.eds0o.ru/00ad9ch?
bu6moreka [IOK
90 |KoBaneHTHas nmojspHas XUMHYECKas CBS3b 1 0 0 https://m.eds0o.ru/00adaab8
bu6mmoreka [IOK
91 |KoBaneHTHas HEMOJIApHAS XUMUYECKasl CBSI3b 1 0 0 https://m.edso0.ru/00adaah9
bu6mmoreka [IOK
92 |(Crenens oxucneHus . 0 0 https://m.edsoo.ru/00adae28
bubnuoreka [JOK
93 ||OKHCIHTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUT 1 0 0 https://m.eds00.ru/00adb076
‘94 HOKI/ICJ‘II/ITGJ‘ILHO -BOCCTAHOBUTEJIbHBIC PEAKIUU “1 “0 ||O H ‘
bu6mmoreka [JOK
95 ||OkucnHuTEeNN U BOCCTAHOBUTETU 1 0 0 https://m.eds00.ru/00adb076
96 (IIporecchl OKUCIEHHUSI U BOCCTAHOBIICHUS 1 0 0



https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KoanuectBo yacos ‘
Ne Tema «a Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n emMa ypo Bceero Konrpoaensie | IpakTiieckue H3yYeHHUs o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
O6006menne 3nanmii o Teme"CTpoeHne aroma.
97 " 1 0 0
XuMHUYECKas CBS3b
98 KonTtponsnas padora Ne4 o reme «Ctpoenue 1 1 0 bubnuorexa [JOK
aToMa. XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
99 PesepBHblit ypok. O6001IEHNE U CHCTEMAaTU3ALINS 1 0 0 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/00adb33c
100 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3AlINS 1 0 0 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
101 PesepBHbIit ypok. O6001IEHNE U CCTEMaTU3aLINs 1 0 0 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/ff0d61c6
‘102 HPezepBHmﬁ YPOK Hl HO ||O H H
IOBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME [102 |4 |6 I
9 KJIACC
‘ KoJymmyecTBo yacoB ‘
Ne Tema voOKA Hara JJIeKTPOHHbIE HU(PPOBbIE
n/n yp Beero|| KOHTPOIbHEIE || [IpaKTHYECKHE | \ovyenps | o6pasoBaTesbHBIE pecypebl
padoThbI padoThI
1 [Tepuonnueckuii 3akoH. [leproanueckas cuctema 1 0 0 bu6mmoreka [IOK
XuUMHUecKuX 3aemMeHToB JI. Y. Menzaeneena https://m.edsoo.ru/00adh59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX 1 0 0 bubnuoreka [JOK
AIIEMEHTOB IIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX 1 0 0 bubnuoreka [JOK
BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCKOU CBSA3U U TUIIBI KPUCTAILNIAYECKUX 1 0 0 bu6mmoreka [JOK
peméTox https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb486
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KoandecTBO 9acoB

Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE

n/n yp Bcero Kontpoiknbie | 1pakTiaeckue H3ydeHUusi | oOpa3oBaTeibHbIE pecypchl

padoThI padoThI
KonTpomnsnas padora Nel mo teme «I[loBTOpenue u

5 |lyrmyOneHue 3HaHHIT OCHOBHBIX Pa3zeiioB Kypca 8 1 1 0
KJ1acca»

6 Krnaccudukarus XAMHYECKUX peakuii 1o 1 0 0 bubnuotexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON PEAKIIHH. bubnuoreka [JOK

7 1 0 0 .

[ToHsATHE 0 TOMOTEHHBIX M TeTEPOTCHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a

8 smamoriue na exopoors xaveoror peakmn L |0 0 uGanotexa LIOK

m P Deaidl https://m.edsoo.ru/00adc28c
MTOJIOKCHHE XMMHYECKOTO PABHOBECHS
9  ||OkHCIUTETBHO-BOCCTAHOBUTEIIBHBIC PEAKITUN 1 0 0 bubmorexa I[TOK
peaxt https://m.edsoo.ru/00adcade

10 Teopust anekTpoauTHYECcKOi auccoruanuu. CUibHbIE 1 0 0 bu6moreka [IOK

1 CI1a0bIe IEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bu6moreka [IOK

11 |Monnrie ypasnenns peaxuymii 1 0 0 https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE

12 |mpencraBieHui 00 MEKTPOTUTHUCCKOM 1 0 0 bubmorexa I[IOK

https://m.edsoo.ru/00add5d8
JMCCOLIMAIIUU
R I ——— 1 o 0 ubmotera LIOK
bex P https://m.edsoo.ru/00add8b2
JMCCOLIMAIIUU
. bubmuoreka [JOK
14 |IToHsATHE O TUAPOIHU3E COJICH 1 0 0 https://m.eds00.ru/00add9d4
15 [|O6006IIeHNEe U cUcTEMATHU3ALUs 3HAHUH 1 0 0 Bubmiorexa LJOK

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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KoandecTBO 9acoB

Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n yp Bcero Konrpoabasle || IIpakreckne H3y4eHHUsi | oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI
16 [Ipaktuyeckas padora Ne 1. «Pemenne 1 0 1 bubnuorexa [JOK
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa
17 ESJ}II;I:S H(I))J}II;;{Hpqaei(;(z{Ngnzc?g Tlfellw eI/Iﬂ XUMHYECKUE 1 1 0 bubmorexa [TOK
P AHCCOHAIEL https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOpax»
OO6mast xapakTepUCTHKA TaJIOTEHOB. XUMUUYECKHE bubnuotexa [JOK
18 . 1 0 0 i
CBOWCTBa Ha IPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KHCIOTa, XUMHYECKUE bubnuotexa [JOK
19 . 1 0 0 .
CBOWCTBA, MMOJIy4YeHHE, MPUMEHEHHE https://m.edsoo.ru/00ade104
20 [IpakTueckas padorta Ne 2 o teme «llomyuenue 1 0 1 bubnuoreka [IOK
COJISTHOM KUCIIOTBI, U3y4eHHE €€ CBONCTB» https://m.edsoo.ru/00ade348
21 Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIUM, 1 0 0 bubnuoreka [IOK
€CITH OJTMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
bu6moreka [IOK
22 ||O6mas xapakTepucTHKa 3MeMeHTOB VIA-Tpynms 1 0 0 https://m.edsoo.ru/00ade64a
25 cepm o cosmmennti n npupore. Xanmocexne. |1 |0 0 BuGmroexa LIOK
pH A PUpOZE. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopo, CTpoeHHE, (PU3NIECKUE U XUMUICCKUE 1 0 0 bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIOTa, (pU3HUUECKUe U bubnuoreka [JOK
25 . 1 0 0 .
XHUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE PeaKlny, JIeXKAIINe B OCHOBE
o6 [MPOMBIILIEHHOTO croco6a MmoyrydeHus: CepHoOi 1 0 0 bubnuoreka [JOK

KHACIOTBL. XHUMHUYECKOE 3arpsA3HCHUC OKp}/')I(aIOIJ_[eﬁ
CpCabl COCANHCHUSAMU CCPLI

https://m.edsoo.ru/00adec8a
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KoandecTBO 9acoB

Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n yp Bcero Konrpoabasle || IIpakreckne U3yyeHHs | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

27 Boruncnenue MaccoBoil 10711 BbIXO/A TPOIYKTa 1 0 0 bubnuorexa [JOK
peakinun https://m.edsoo.ru/00adec8a

2 [ eseremenms weweron i 1 ; Busorea 10K
CUMIICCKIE CBOHCTEA https://m.edsoo.ru/00adeea6

29 AMMHaK, ero pu3nYecKue U XUMUYECKHUE CBOWCTBA, 1 0 0 bu6moreka [IOK
MOJIy4YeHHEe U IPHUMEHECHUE https://m.edsoo.ru/00adf004

30 [IpaxTueckas padora Ne 3 no teme «llomyuenue 1 0 1 bubnuoreka [IOK
aMMHaKa, U3y94eHUe ero CBOMCTBY https://m.edsoo.ru/00adf180

31 A30THAas KUCI0TA, €€ Pru3nuecKkue U XuMUYECKUe 1 0 0 bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHUS B

3y [K@uecTBE MHHEpAILHEIX ynoOpeHuii. XuMu4eckoe 1 0 0 bubnuorexa [JOK
3arpsi3sHEHUE OKPY/KAIOMICH Cpe/Ibl COCTUHEHUIMHU https://m.edsoo.ru/00adf518
azoTa
®docdop. Oxcua pochopa (V) u (boc@opliaﬂ Bubmiorexa [[OK

33 |[kucioTa, pU3NUECKHE ¥ XUMUUYECKHUE CBOMCTRA, 1 0 0 https://m.edso0.ru/00adf68a
MOJTyYCHHUE — '
chonb3013aHHe docdaroB B KauecTBe MHHEPAIbHBIX Bubmiorexa [OK

34 |lymoOpeHnuii. 3arpsi3HeHHEe IPUPOTHON CPEIbI 1 0 0 https://m.eds00.ru/00adfc20
dbocharamu — '

35 Yrnepon, pacupocTpaHeHue B Ipupo/ie, pusndeckue 1 0 0 bubnuoreka [JOK
U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKCE/LZ[LI yriepoa, ux (pu3nueckue u XuMUYECKUe Butmorexa [IOK

36 |/cBoiicTBa. DKOJOrHMUECKHE TPOOIEMBI, CBS3aHHbIE ¢ ||1 0 0

okcuzioM yriepona (IV)

https://m.edsoo.ru/00adfebe
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KoandecTBO 9acoB

Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n yp Bcero Kontpoiknbie | 1pakTiaeckue H3ydeHUusi | oOpa3oBaTeibHbIE pecypchl
padoThI padoThI
" bubnuotexa [JOK
37 ||YrompHas KuCIOTa U €€ COJIN 1 0 0 https://m.eds00.ru/00ae006¢
38 H?IaeI;TI/IPE:IJIIGOCrIE)agF31226?:qﬁTigﬁszMeeagoiﬁsz 1 0 1 bubmorexa HOK
> wo peardt https://m.edso0.ru/00ae027¢e
KapOOHAT-UOH
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [JOK
39 1 0 0 .
BEIIIECTBAX KaK O COCAMHEHHUAX Yriepoaa https://m.edsoo.ru/00ae054e
. bubnuotexa [JOK
40 |[KpemHnii i ero coe/HeHus 1 0 0 https://m.edso0.ru/00ae080a
41 iiifﬁﬁgﬁ;iﬁiig gafl. 15(: T:;ZI 6<:<Ba>1<He1‘/'ILuI/1e 1 0 1 bubmorexa ITOK
P A https:/m.eds00.ru/00ae0bf2
HEMETAJTBI ¥ UX COCTUHEHUS)
Kontponbras padota Ne3 o teme «Baxxuenme bubnuorexa [JOK
42 1 1 0 )
HEMETAIUIBI U UX COETUHEHMUS https://m.edso0.ru/00ae0e18
OOm1ast XxapaKTepUCTUKA XUMHYECKHX JIEMEHTOB —
METaJIJI0B. MeTalndecKkas CBsI3b U MeTaJNIMYecKas bu6mmoreka [IOK
43 i . 1 0 0 .
KpHCTajinueckas perrérka. Ousndyeckue cBOMCTBa https://m.edsoo.ru/00ae103e
METaJUIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. 1 0 0 bu6mmoreka [IOK
DIEKTPOXUMHUYCCKHI Ps/I HAIPSHKEHUH METaJIOB https://m.edsoo.ru/00ae1156
45 |[Buvaionesin o ypasmesim xavecunt peaciut, |1 |0 0 Bumiotera LIOK
P Peaii, https://m.edsoo.ru/00ael1156
€CII OJIMH U3 PEarcHTOB COJICPIKUT MIPUMECH
bubmuoreka [JOK
46 |[[lTonsaTHE O KOPPO3UU METAIOB 1 0 0 https://m.eds00.ru/00ae1278
47 ||[llemovyHBIC METAILITBI 1 0 0 bubmuoreka [JOK



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
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

’ KoaunuyecTBo 4acoB ‘
Ne Tema «a Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n ema ypo Bceero Konrponbnbie || IIpakTuyeckue H3yYeHHUs o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
L | | | | | Ihttps://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
48 ||Oxcuabpl M TUAPOKCUIBI HATPUS U KA 1 0 0 https://m.eds00.ru/00ae14b2
9 . bubnuotexa [JOK
49 |[[lemovyHO3eMeTbHBIC METAIIIBI — KAIBIWIA U Maraui |1 0 0 https://m.eds00.ru/00ae15e8
. bubnuotexa [JOK
50 ||Baxueiine coeqUHEHNS KaJIbIIAS 1 0 0 https://m.edso0.ru/00ae15e8
‘51 HO6o6meHHe M CUCTEMATHU3aIHs 3HAHUHI Hl ||O HO H H
. N bubnuotexa [JOK
52 |’KécTkoCTh BOJIBI M CIIOCOOBI €€ yCTpaHSHUS 1 0 0 https://m.eds00.ru/00ac1886
[IpakTueckas padorta Ne 6 o Teme "XKécTkocTh bubnuoreka [IOK
53 N " 1 0 1 ]
BOJIBI M METOBI €€ YCTPaHCHHS https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
54 || Amomunuid 1 0 0 https://m.edsoo.ru/00aelc64
. bu6moreka [IOK
55 |[AmdoTepHBIC CBOMCTBA OKCHAA U THAPOKCH 1A 1 0 0 https://m.eds00.ru/00ae1c64
bu6mmoreka [IOK
56 |PKeneso 1 0 0 https://m.edsoo0.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U conn kenesa (II) u xenesa 1 0 0 bu6mmoreka [IOK
) https://m.edsoo.ru/00ae35e6
‘58 HO606I.H€HI/IC Y CHCTEMAaTHU3alus 3HaHUH “1 ||O “O H H
59 g(i?II;TP;ﬁ;Ii’?Zﬂii?b?iif ‘—’a?{- 15(? If:hl:ll: 6<:<Ba>1<HeI7IIJH/Ie 1 0 1 Eubmorexa TOK
P 1 https://m.edsoo.ru/00ae3de8
METAJIJIbI K UX COETUHEHUSD)
60 Brluncienus o ypaBHEHUAM XUMHUUYECKUX PEAKLUN, 1 0 0 bubnuoreka [IOK
€CIIM OJIMH U3 PEareHTOB JIaH B U30BITKE WIH https://m.edso0.ru/00ael1750



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
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

KoanyecTBo 4acos ‘
Ne Tema «a Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n eMa ypo Bceero Kontpoabubie || IpakTuieckue H3yYeHHUs o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
COJICP’KUT IPUMECH. BBIUNCICHUS MacCOBOW JIOTTN
BBIXOJIa MPOJIYKTa PEAKIIUU
‘61 ‘O606HI€HI/I€ M CUCTEMAaTHU3ans 3HAaHUI Hl ||O HO H ‘
62 KonTtponeHast padota Ne4 o reme «Baxneimme 1 1 0
METAJUIBI U KX COEIUHEHU
63 BeniecTBa u maTepurainbl B MOBCEAHEBHOM KU3HU 1 0 0 bu6moteka [IOK
YyeJIoBeEKa https://m.edso0.ru/00ae3f50
. bubnuorexa [JOK
64 || XuMuueckoe 3arps3HEHHE OKPYKAIOMIEH cpeibl 1 0 0 https://m.eds00.ru/00ae4270
bu6moreka [IOK
65 ||Poas XuMUHM B pEIICHUH SKOJIOTHISCKHX TTPOOIIeM 1 0 0 https://m.eds00.ru/00ae4270
66 PesepBubIit ypok. O6001IEHNE U CHCTEeMaTH3aIIH 1 0 0 bu6moreka [IOK
3HAHWN https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001IeHNE U CHCTEeMaTH3aIIHs 1 0 0 bu6moreka [IOK
3HAHWN https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001IEHNE ¥ CHCTEeMaTH3aIIH 1 0 0 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00ad9ch2
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME  |[68  ||4 7 |



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JI1 YYHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemenuey
* Xumus, 9 xknacce/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narenscTBo

«IIpocsemenue

METOANYECKHUE MATEPHAJIBI IS YUUTEJIA

METOIMYECKHE TTOCOOUS U COOPHUKH 3aa4

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

ouomoteka [JOK
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