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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30oBaHUs COCTaBJIeHA Ha OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTEIbHON MPOrpaMMBI OCHOBHOTO
obmero oOpa3oBanus, npeacraBieHHbBIX B PI'OC OOO, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepamum.

[IporpamMa 1no XuMuu JHa€T MpeJCTaBlIEHHE O LEJsIX, oOmed crparerun oOy4yeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpEeAMETa, YCTaHABIHWBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelelieHue ero no KiaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIC XapaKTEPUCTUKHU COJAEPKAHUsS, PEKOMEHIYEeMYI0 I0CIIe0BaTeIbHOCTh
U3YUYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOIo
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl HA
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LeNeld H3ydeHUs IMpeaMeTa U OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIBLHOM
JEeSITeIbHOCTH 00YUYaroIIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMS.

3HaHUE XUMUH CITY’)KUT OCHOBOH 115t (HOPMUPOBAHHS MHUPOBO33PEHHS 00YJaIOLIETOCs, €ro
IPE/ICTaBICHNI O MaTepUaIbHOM €AMHCTBE MHUPa, BAKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMHUEH
MMpEaACTaBIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUU U 00 9BOJIIOLMWHK BCIICCTB B IIPUPOJLC, O MYTIAX
peuieHuss TIO00ANbHBIX MPOOJEM yCTOWYMBOTO PAa3BUTHS UEJIOBEYECTBA — CBHIPHEBOH,
IHEPreTUYeCKOH, MUIIEBON 1 HKOJIOIHIECKOH O€30II1aCHOCTH, MPOOIIEM 3JpaBOOXPAHEHNUS.

N3ydenune xumun:

CMOCOOCTBYET peasin3aIlii BO3MOKHOCTEHN ISl CaMOPa3BUTHS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 0011el U (PYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHCI_[I/I(i)I/IKOP’I HAYy4YHOI'0 MBbINUJICHHA, 3aKJIIaAbIBACT OCHOBBI IEJIOCTHOI'O
B3IiAa Ha  CAWMHCTBO  MIPUPOJABI W YCJIOBCKA, ABIIACTCA OTBETCTBEHHBIM  3TallOM
B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HayT{HOI‘;I T'paMOTHOCTHU 06yqa10m1/1xc51;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOy4YE€HUU XUMHUHU 00€CleYMBAIOTCS CIEeUU(PUKON coaep:KaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBJISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30BOI HAyKH XMMHUHU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOmIEro OOpa3oBaHHs OPHUEHTUPOBAH HAa OCBOCHUE
00yJaromMUMHUCS CUCTEMBI ITePBOHAYAIBHBIX TOHATHI XHUMUHU, OCHOB HEOPTaHUYECKOH XUMHH U
HCKOTOPBIX OTACJIbHBIX 3HAYNMBbIX HOHATUH OpI‘aHI/I‘-IeCKOI\/JI XUMHH.

CrpykTypa cojaepkaHusi MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e msyuenuro. ColepkaHue CKIIAIbIBACTCA M3 CUCTEMBl MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl IO NPUHIMILY I1OCIEA0BATEIbHOIO Pa3BUTHSA 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpeAcTaBiIeHUN 00 AMEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B paCTBOpax.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE DSMIIMPHUYECKHU IIOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBITIOJIHSASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaAKTUYECKOr0 IPUMEHEHHUS U NTOIYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl IO XHMHH CIIOCOOCTBYeT (HOPMUPOBAHHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpy n3yuyeHur XUMHU IPOUCXOAUT (OPMHUPOBAHUE 3HAHUNH OCHOB XHUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MMPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
MPUOOIIEHNHN K HAyYHbIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

—(I)OpMI/IpOBaHI/Ie HWHTCIUICKTYAJIbHO pa3BI/ITOI>'I JJUYHOCTH, TOTOBOH K CaMOO6pa30BaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIBHOMY THPHUHATUIO pemeHI/Iﬁ, CIIOCOOHOM AnalTUpoOBaTbCA K
6BICTp0 MCHAIOIINMCS YCIIOBHUAM KU3HU,

—HalpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe NpHuoOIleHne oOydarluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4HBIM  METOAAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUMU;



—00eCrneYeHNe YCIOBHM, CIMOCOOCTBYIONMIMX IMPUOOPETCHUIO OOYYaIOIMUMHUCS OIBITa
pa3H006pa3H0ﬁ ACATCIIbHOCTH, IIO3HAHHA M CAaMOIIO3HAHMA, KJIKOYCBBIX HABBIKOB (KJIIO‘-IGBBIX
KOMITCTEHIIHIT ), IMEIOIINX YHHUBEPCAILHOE 3HAYCHUE JUTSl PA3JIMYHBIX BUIOB JICATEIBHOCTH;

—(opmupoBanue oOuiei (yHKIIMOHATBLHOW U €CTeCTBEHHO-HAY4YHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OMBIT, TIOJNYYEHHBIC MPU H3YYCHUH XHUMHH, NPUMEHATh HMX MPH pelmeHud npobieM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU J1€ATEIbHOCTH;

—(opmupoBanue y 00y4Jarommxcs ryMaHUCTUYECKUX OTHOIIEHHUH, MOHUMAaHUS [EHHOCTU
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJ1eco00pa3HOro MoBeleHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMHU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HANPaBICHHOCTH JTaTbHEHIIIEero o0yueHusl.

O6mee qucCJI0 4acCoB, OTBEAEHHBIX JJISI HU3YUCHUA XUMHUU Ha YPOBHC OCHOBHOTI'O O6H.[CFO

oOpa3oBanms, coctaisieT 136 gacos: B 8 kinacce — 68 gacoB (2 gaca B Heseno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YellOBeKa. XUMHUS B CUCTeMe HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BENIECTB. ArperatHoe cocTostHue BemiecTB. [loHsiTue o
MeTOJIaX MO3HaHus B XUMUU. YucTeie BemecTBa U cmecu. CiocoObl pa3fienneHus cMeceil.

ATOMBI U MOJICKYIJIBI. Xumudeckue djaeMeHThl. CHMBOJBI XUMHYECKUX JJICMEHTOB.
HpOCTHe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.H}IpHOC YUYCHUC.

XuMmu4geckas (bopMyna. BaneHTHOCTP aTOMOB XMMHYECKMX DJIEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BE€UIICCTB. OTtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS MOJICKYJIsIpHasd
Macca. MaccoBasi 10J11 XUMHUUYECKOTO DJIEMEHTA B COSIMHEHUM.

KonuuectBo BemiectBa. Monb. MonsipHass mMacca. B3anMocBsI3p KOJIMYECTBA, MacChl U
YuCia CTPYKTYPHBIX €IMHHUI] BEIIecTBa. PacuéThl mo opMynamMm XUMHUECKUX COSTUHEHUH.



®uU3NYeCKue W XUMHYECKHE SIBJICHHS. XHUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BeIleCTB. XuMuueckue ypaBHeHus. Knaccuduxanus XUMHYECKUX peakiuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJIOH, MpaBWiIaMu pabOThl B JabOpaTOpuH U MpUEMaMH
oOpatieHus ¢ 1a0opaTOpHBIM O0OpYIOBAaHHWEM, W3YYE€HHE U ONUCAHHE (PU3UUECKUX CBOMICTB
00pa3I0B HEOPraHNYECKUX BELIECTB, HAOII0IeHNe (PU3NUECKUX (IIaBJIEHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUs BOJbl) U XUMHUECKUX (TOpEeHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOM) sIBJICHUH, HaOII01eHNEe
U ONMCAaHHWE INPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMO/ICHCTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pa3jielieHuss CMecel: C MOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHUE, JAUCTHILIAINA,
xpomarorpadus, NpPOBEIEHHE OUYUCTKH IOBAapEHHOM COJM, HAONIOJEHHWE U OINHCaHME
pPEe3yJIBTaTOB IPOBEAEHUS OIBITA, WILIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacCChl, CO3JaHHE
MoJiesIel MOJIEKYIT (IapOCTEPIKHEBBIX ).

Baskneiinue mpeacTaBuTe I HEOPraHUYECKHX BElIeCTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopoj — 37aeMeHT U MPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nyecKkue U XMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHHUS).
Oxcunpl. [lpumenenne kucmopoga. CrocoObl TOMYYEHHs KHUCIOpOJa B J1abopatopud
MPOMBINUIEHHOCTH. KpyroBopoT kucinopona B mpupoge. O30H — aloTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TermnoBoit 3ddekr XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, 9K30- W
SHIOTEPMHUUYECKHUE peaKUUHU. TOINIMBO: yroib M MeTaH. 3arps3HEHHE BO37AyXa, YCWICHHE
apHUKOBOTO 3(dexTa, pa3pymeHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemiecTBo. HaxoxzaeHue BoJopoia B INPHPOJE,
¢du3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. KucioTe! u comu.

Momnsipabiii 006EM ra3oB. Pacuérel Mo XUuMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIICHHBIE PAcTBOpPBLI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 10y BeElleCTBa B
pactBope. XuMHUYecKue cBoicTBa BoAbl. OcHOBaHUsA. Poib pacTBOpOB B MpUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Bozabl B MpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanust Heopranuueckux coenuHeHuil. Oxcupapl. Knaccudukanus OKCHIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
okcu10B. OU3NUECcKre U XUMHUECKHE CBOMCTBAa OKcUI0B. [lomydeHrne oKCUaoB.

OcHoBanmsi. Krnaccudukanus OCHOBaHWH: INETOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznueckne W XHWMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. HomeHnknatypa kucinor. OuU3ndecKkue U XUMUYECKHE
cBoiicTBa kucnoT. Psan akruBHoctu metaiuioB H. H. bekerosa. Ilonyuenue kucior.



Conu. Homenknarypa coneil. dusnueckue U XUMUYECKHE cBoWcTBa cosei. [lomydenue
COJIEH.

I'eneTmueckas CBI3b MECXKIY KilaCCaMH HECOPraHU4CCKUX COCHHHGHHﬁ.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/ICJICHUE COAEPKaHUs KUCIOpoAa B BO3AyXe, MOJyYeHHe, coOnpaHue,
pacro3HaBaHME€ M HM3y4€HHE CBOMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IPEKpallleHusl ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3laMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUE CBOMCTB BojOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHAIIOB), HAOIIOCHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Moib, HccaenoBaHNe OCOOCHHOCTEW PAacTBOPEHHsS BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTa/ulaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTraHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHUs OKpacKM MHAMKATOPOB B pPAacTBOpPax KHUCIOT U LIEJIOYEH, U3ydeHHUE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTaJllaMu,
peaKuMii HEUTpaIU3alMru, T[OJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PELICHUE IKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxuenume
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasi CBAA3b. OKHUCJINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbIe MOMBITKU KIACCU(PHUKAIIMA XUMAYECKHUX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX
9JIEMEHTOB (ILEJMOYHBIE U INEJIOYHO3EMENbHBIE METAIbl, TaJlOTeHbl, WHEPTHBIC Ta3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI 1 THAPOKCHUJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHMYECKUMX JJIEMEHTOB [l
U. MenneneeBa. Koporkonepuonnas u JumHHonepuoaHas ¢opmsl [leprnoanyeckoil cucTeMbl
xumuyeckux oanemeHToB JI. WM. MengaeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX dnep. M3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTtemMbl
. W. MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA IO €ro IMOJO0KEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAaM U IIEPUOJIAM.

3nauenue llepnoanueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKHUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. Jl. 1. MeHnneneeB — y4€HbIN U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkIuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm

u3ydeHue oOpaslOB BELIECTB METAIOB U HEMETA/UIOB, B3aHUMOJEICTBHE TUAPOKCHAA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJI0YEH, ITPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, pEaKLUU Pa3JI0KEHNS], COETUHEHUS).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU M3YyYEHUU XMMHUHU B § KJIACCE OCYILIECTBIISIETCS
4yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK H TOHSATHIA,
ABJIAIOIUXCS CUCTEMHBIMU I OTAEIBHBIX IIPEAMETOB €CTCCTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYUYHBIC ITIOHATHA: Hay‘leIﬁ (baKT, rumnoTesa, TCopus, 3aKOH, aHaJIN3,
CHHTC3, Knaccn(bmcaum{, MNEpUOANYIHOCTD, Ha6HIOI[eHI/Ie, SKCIICPUMCHT, MOACIIMPOBAHUC,
HN3MEPCHUC, MOACIIb, SABJICHUC.

®dwusuka: Marepus, aroMm, OJIJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHUJI, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMOC, ILJIAHCTHI,
3BE361, ComHIle.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE TOPOIBI, MOJIE3HBIE
HCKOIIaeMbl€, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHYecKasi peaxkuust

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XMMHYECKUX JJIEMEHTOB [l
H. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTM B H3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kalus, KaIbLHUg U UX COCAMHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUABl XMMHUYECKON CBSI3U. THUIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKU U BUIA XUMUYECKOH
CBSI3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPTaHWYECKHUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIACCAM HEOPTraHMYECKUX COEAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEIIIECTB.

Knaccudukanus XuMU4YeCKHX peakUuil 1Mo pa3IMYHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HM3MEHEHHMIO CTeleHen



OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHE YPAaBHEHUS.

[TonsiTe o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanu3e. llonarue o XumuyeckoM paBHOBecuU. @DakKTOphl, BIHUAIOIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCTUTENIEHO-BOCCTAHOBUTEIBHBIC PEAKIUH, JJICKTPOHHBIA OallaHC OKHUCIIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 37E€KTPOIUTHUECKON AMCCOLUALMM. DJIEKTPOJUTHI U HEAIEKTPOauThl. KaTtnonsl,
aHUOHBl. MeXaHu3M JHMCCOLMALMK BEIIECTB C Pa3IMYHBIMU BHJIAMH XUMUYECKOM CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YciOBUS NMPOTEKAaHUs pPeakiMii HOHHOrO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHUI M COJIE B CBETE
IpeACTaBiIeHU 00 3JIeKTpoJUTHUYECKOW aucconuanuu. KadecTBEeHHblE peaklud Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnEepuUMeHm:

O03HAKOMJIEHHE C MOJIEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpaduTra W anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIENOBAaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa AUCCOLMALUN
KUCJIOT, Ieno4yed U cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUS pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHME ra3a, 00pa3oBaHME BOJbI), OIbITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUUil (rOpeHHe, peakluu pas3iokKeHMs, COCIUHEHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO6mass xapaxkTepucTtuka raiaoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HeMeTalllaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JIefcTBre XJI0pa U XJI0pOBOJOPOJa Ha OPraHu3M 4elloBeka. BaxHelnme xy1opuabt
U X HaXO0XJIEHUE B IPUPOJIE.

OObmas xapakTtepuctuka 3i1eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3NYECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHue M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crenuduyueckue). XUMHYECKUEe pPeaklluu,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdydeHus cepHod KuciotTel. I[IpumeHnenue
cepHoii KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arpsi3HEeHHE OKpY’Kalollell cpenbl



COCIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEJOTBPALICHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHeHHE B MpuUpoae, (U3NYECKUe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHbl aMMOHHA. A30THas KUCIIOTa, €€ IOJIydyeHHe,
¢usnueckue M XMMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonab3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAlOLIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne u xummuueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckne M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaToB B KauecTBe
MUHEPAIbHBIX Y100pSHHIA.

OO6mass xapaktepuctuka sjeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHN OKHCICHUS. YTIEpOo/, alIOTPOIHbIE MOIU(PHUKALIUK, PACTIPOCTPAHEHHE B
npupoze, pusndeckne 1 XuMudeckue cBoicTaa. AncopOius. Kpyrosopor yriepona B mpupoge.
Oxcuapl yriaepona, UX (pU3NUEcKue U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha KUBbIE OPTaHU3MBI,
HOJTydeHHe U NpUMEHEHHe. DKOJOTHYeCKHe MPOOIeMBl, CBs3aHHBIE ¢ oKcHaoM yriepona (1V),
TUIoTe3a I100aJbHOI0 MOTEIUICHUs KIIMMaTta, MapHUKOBbIM 3¢ dekT. YroabHas KucioTa u eé
COJIM, HX (1)I/ISI/I‘I€CKI/IC U XUMHUYCCKUEC CBOI>'ICTB8,, MMOJIY4YCHHUEC U INPHUMCHCHHUC. KauecTBennas
peakuus Ha  KapOoHar-woHbl.  Vcmonp3oBaHme — KapOOHAaTOB B OBITY, MEAUWIMHE,
MPOMBIIIICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCJAMHCHUSAX Yriiepoja
(meran, 3TaH, JTWIEH, alleTWJICH, 5TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipupoanbie
UCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HX MepepadOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE O OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YelOBeKa. MarepHalbHOE EIHMHCTBO
OPTaHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJIYYEHHE U INPUMEHEHHE.
CoenuHenus KkpeMmHuss B mnpupoje. OOmme mnpenacrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHUE
Ka4€CTBCHHbBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U H&6JHOI[CHI/IC MMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpakarolue (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUJAEOMATEpUaIOB), O3HAKOMJIEHHE C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJIGHHE ¢ o0pasnamu ceppl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS — caxapa TMOJ  JICHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yY€HHE XUMHUUECKUX CBOMCTB pa30aBIeHHON cepHOU
KHCJIOTHI, TIPOBE/ICHNE KaYeCTBEHHOW pEeaKIMH Ha CyiIb(paT-nOH W HaOIIOJCHWE NMpHU3HaKa e&
IPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX y10OpeHui,
nojy4deHue, coOupaHue, pacro3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUakKa, IpOBEACHUE



Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uoOH M H3yuYeHUE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MeAbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KpPUCTAUIMYECKUX pEIHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTAa3a, MOJy4yeHUEe, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M HW3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C MPOAYKIUEH
CHWJIMKAaTHOM MPOMBINIJICHHOCTH, PEUICHHE SKCIIEPUMEHTANBHBIX 3a/ad Mo TeMe «Baxuelimme
HEMCETAJJIbI U UX COCOUHCHUS».

MeTasibl U UX COeAMHEHUS

OOmas xapakTepUCTUKA XHUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM UX
nosnoxxeHus B [lepuoanueckoit cucrteMe xumuueckux sneMeHToB [{. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAJUIMYECKas KpUCTaJUTMYecKas
peméTka. DJIEKTPOXUMHYECKUN psjl HANpsHDKCHUH MeTauioB. DU3WYECKHE U XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTa/UIOB. [IOHATHE O KOPPO3WU METalIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
WX PUMEHEHHUE B OBITY M MPOMBIILIEHHOCTH.

[Ilenounble MeTaUIbL: MOJOKEHNE B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE HMX ATOMOB, HAXOXIeHUE B mnpupoje. Ouznyueckue u XMMHYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHEHUM.

[[{erouHO3eMENBbHBIE METAUIBl MAarHUW W KalblUi: moJoxkeHue B Ilepuonnueckon
cucreme xumuueckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HaxO0XJACHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KaibliMs. BaxkHelmume coenruHEeHUs
KanbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: mnonoxeHue B Ilepuonnyeckoil cUCTEME XMMHMUYECKHX JJeMEHTOB /I
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMHUYECKHE
CBOMCTBA aTIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THPOKCHU/IA ATFOMUHHUSL.

Keneso: mnonoxenne B Ilepuoamueckoil cucreMe XHUMHUYECKHX dJieMeHTOB /.
U. MenneneeBa, cTpoeHHWE aToMa, HaxoxkJaeHue B Tmpupoae. Duznyeckue U XUMHUUYECKUE
cBocTBa xene3a. Oxcusl, ruapokcuabl U conn xenesa (1) u xxenesa (I1I), ux cocras, cBoiicTBa
U TIOTTy4YEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpasllaMd METalJIOB M CIJIaBOB, MX (PU3MYECKHMMH CBONCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNb30BaHHE BHIEOMAaTEpUAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KaJbIUs U HATPHUSI C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs xKejne3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX pEaKlMii Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, LMHKa, xene3a (I1) u xenesa
(IIT), menu (II), HabmroieHne W OMHMCAHKWE TPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THIPOKCH/IA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHel1ne MeTasuibl U UX COSUHEHUSD.



XuMHs 4 OKpYsKaIas cpeaa

BemecrBa 1 matepuanbsl B IOBCEAHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIONb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTpPaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarolleh cpenbl (MmpeaeiabHas JOMyCTUMas KOHIICHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHATIBI).
Mesncnpeomemnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IIPU M3YyYEHUU XHMHUHU B 9 Kilacce OCYILECTBIISIETCS
4yepe3 HCHOJb30BAaHME KaK OOIMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK ¥ TOHATHH,
ABJIAIOLUXCS CUCTEMHBIMU I OTACIBHBIX IIPEIMETOB €CTCCTBEHHO-HAYYHOI'O LIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘leIﬁ (1)aKT, I'UIioTe3a, 3aKOH, TCOPUA, aHAJIU3,
CHHTC3, Knaccn(bm(aum[, MEpUOANYIHOCTD, H3.6JHOI{GHI/I€, SKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHHUC, MOCJIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TCXHOJIOTHA, MAaTCPHAJIbI.

®du3nka: Marepus, aroM, O3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHJ, HW30TOIBI,
paaMOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUU 3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
JUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEPAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusa: armocdepa, rtuapocdepa, MHHEpaiabl, TOPHBIE MOPOJBI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHMsI
JIOCTUTAIOTCS B XOJIc O0YYCHHUSI XMMHUHU B €IUHCTBE YUCOHOM M BOCIIUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUHN C TpaaAulIMOHHBIMHA pOCCI/II\/'ICKI/IMI/I COIMMOKYJIbTYPHBIMHA u JAYXOBHO-
HPaBCTBEHHBIMH 1IEHHOCTSIMH, TPUHITHIMH B OOINECTBE MpPaBUJIAMHU U HOPMAMH TOBEICHHS U
CIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHUS, CAMOPA3BUTHUS U COI[HATM3AIIUHN 00YIaIOIMXCS.



JIndHOCTHBIE pPE3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMOMN TMO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIUpEeHHe OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) IMAaTPUOTHYECKOI'0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLLIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAUCHUS XMMHUYECKOW HayKh B JKU3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMALUEi O MEePEeIOBbIX TOCTHKCHUSX M OTKPBITHAX
MHPOBOM M OTEYECTBEHHOH XMUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa 1 001IeCTBa;

2) Ipa;KIaHCKOI0 BOCIIUTAHUSA:

IIPEICTABICHUS O COLMAJIbHBIX HOPMAax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOIN U APYruX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINIOMOILIM B Ipoliecce 3TOH y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OLICHHBATh CBOE
IIOBE/ICHUE U TOCTYNKM CBOUX TOBapMILEH C IO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJCTaBICHUS O  BEIIECTBE M  XUMHYECKOM  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
[NOHUMaHMUs  CYIIHOCTM HAy4yHOM KAapTMHbl MHpa, HPEACTaBICHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJOBEKA C MPUPOJHOM Cpeoi, 0 posn
XUMUH B [I03HAHNU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUKW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0/IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM paboThI
C Y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UMHTEpeC K OOYYEHHMIO U TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKONU JEATEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B TalbHEHIIEeM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKHM Ha 37I0POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUsI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIeCTBaMU B OBITY W peajbHOMN
KU3HU;

5) TPy10BOT'0 BOCIIMTAHMS:



UHTEpEC K NMPAKTHUECKOMY M3YyUSHHIO IpoQeccuii U TpyAa pa3IMdHOro pojia, yBaKeHHE K
TpyAy W pe3yibTaraM TpPYIOBOW NEATEIBHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEemHOW MpodecCHOHATBHON IESTeNbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IIPO(ECCUOHABHOMN Cpesie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH IIE]IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAHMS, MOHUMAHUE [IEHHOCTH 3J0POBOTO U OE30MAaCHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHM3MUYCCKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJTFOICHUS TIPAaBUII OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)KE B CUTYAIUAX, YIPOKAIOIIMX 30POBBIO U KU3HH JIFOJICH;

CHOCOOHOCTH HPUMEHSTh 3HAHMS, IMOJIydaeMble MPU H3YYEHUHM XUMHM, Ul PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHUECKON
KYJBTYpBI, OCO3HAHUSA TIIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTeH MX pelIeHHs
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMUECKOTO MBILUICHUS, YMEHHUsI PYKOBOJCTBOBATbCSI UM B
II0O3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MmerampeaMETHBIX pe3yJlbTaTOB BBIACIAIOT 3HAUMMBbIE Ui (POPMUPOBAHUS
MHUPOBO33PEHUS OOILEHAYYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUNOTE3a, (HakKT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX NMPEeAMETOB (hOpMUPOBATH NMpe/ICTaBIEHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U YHUBEpCalbHblEe ydeOHble NeHCTBUS (I103HABATEIbHBIE,
KOMMYHHKATHBHbIE, PETyJIsSTHBHbBIE), KOTOpbIE oOecrnednBaoT (pOpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

ITo3HaBaTebHbIE YHUBEPCAJBbHBLIC yqeﬁnue JeHcTBUS
ba3oBble JJornveckue aeiicTBUs:

YMEHUS UCIOJIB30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS NP OCBOCHUM 3HAHWM:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHX MOHSATHHM (BBIACNATh MX XapaKTEpHbIE IPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHHS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHUPHUKAIUN
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBA3H
MeX1y 00BbEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;



yYMEHHE NMPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTaIlpelIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJICTABIICHUS — XUMHUUYECKHI 3HaK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydyeOHOo-
MO3HABATENIbHBIX 3a/la4y, C Y4YETOM OBTUX MOJCIbHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMUYECKUX PEAKLMM, BBISBISATH OOILME 3aKOHOMEPHOCTH, MPUYUHHO-CIECICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.

YMCHHE HCIOJB30BAaTh IMOCTABJICHHBLIC BOIIPOCHI B Ka4Y€CTBC HMHCTPYMCHTaA IIO3HAHMA, a
TaKXKXC B Kad4€CTBC OCHOBBLI A (I)OpMI/IpOBaHI/ISI TUIIOTE3blI IIO0 MPOBEPKEC MPaBUIIbBHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3ALMKU M MPOBEICHHUIO YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0OM MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3ynbrar, (GopMynHpoBaTh OOOOMICHUS W BBIBOJBI IO pPe3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMeHUue BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3IUYHBIX BUJOB
1 OpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble I[ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

yYMEHHUE MPUMEHSTH PAa3JIMYHbIE METObI U 3alIPOCHI MPH MOUCKE U 0TOOpe MH(OPMAIHH H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJMMBIX ISl BBITOJHEHHS YU€OHBIX U MO3HABATEIBHBIX 33124
OIpeNIeIEHHOTO THIA, MPUOOPETeHHE ONbITa B OOJIACTH HCIOIB30BaHUS HH(MOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCITOJB30BAHHS PA3ITHIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY THpeAcTaBICHUs
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B Ipoliecce y4yeOHOM M Hcclen0BaTeIbCKON
JEeSATEIbHOCTH UH(POPMAILIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEILCKOT0 X031CTBA U TpaHCIIOPTa
Ha COCTOSIHME OKPYXKaroUlel NPUPOAHOMN CPEBI.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe el CTBHUA:

YMEHHs 3aJlaBaTh BOMPOCHI (B XO0jA€ Auanora W (WIU) JUCKYCCHU) IO CYIIECTBY
oOcyxmaemMoii Tembl, (HOpPMYITHpPOBaTH CBOM TMPEATIOKEHUS OTHOCHUTEIHHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPECACTABIIATE MOJTYYCHHBIC PE3YJIBTAThI IIO3HAaBaTEIbHOU ACATCIIBHOCTU B YCTHBIX
M THUCHbMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMIOJHEHUS XHUMHUYECKOTO
SKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, Ja0OPATOPHON pabOTHI MO WMCCIENOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW ITO3HABATECIHHOU H
UCCIICIOBATEIILCKON JICATEIIFHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MpOOJeM Ha OCHOBE ydéra
0o0IIMX WHTEPECOB W COTJIACOBaHMS TO3UIUH (0O0CyXIeHus, OOMEH MHECHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcaAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh e JeATeIbHOCTH, IJIAHUPOBATh, OCYLICCTBIISTH,
KOHTPOJIMPOBAaTh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JICSTEIBLHOCTh, BBHIOMPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh HJIM KOPPEKTHPOBATh IMPEIJIOKCHHBIA AITOPUTM JACHCTBHU IMpU
BBINIOJITHEHUH 3aJlaHMi C y4ETOM IIOJNYYCHHUS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIUSIX, OLICHUBATh COOTBETCTBHE IOJYYCHHOTO Pe3yJibTaTa 3asBICHHOMN eI,
YMEHHE MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 3aJaHUI.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX peE3yabTATOB II0 OCBOEHHMIO OOS3aTENILHOIO COJEpPIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpamMMol, BBIJIEJAIOT: OCBOCHHBIE
oOyyaroluMuUCs Hay4yHble 3HAHUS, YMEHMsI MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHs», BUABI JEITENbHOCTH MO TMOJTYYEHHUI0 HOBOTO 3HAHUS, €ro
MHTEPIIpETalUU, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xoHumy oOyueHus B 8 kJjiacce npeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IIOHATHH: aTOM, MOJIEKYJa, XUMUYECKUN
3JIEMEHT, TPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsI M MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Js XUMHYECKOTo 3JE€MEHTa B COCJUHEHUH, MOJISIPHBIA O00BEM,
OKCHJI, KUCJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiIacCU(pHUKAIM pPEaKLUUi: peakiMM COEAMHEHUS, PEaKLIUU pa3IokKeHUs, peakiuu
3aMelIeHUs], peaKkIi 00MeHa, FK30- M YHIOTEPMUUYECKUE PEaKuu, TEIUIOBOH A (eKT peakiuu,
PO aToMa, JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
MOJISIPHAsI U HEIOJISIPHAsE KOBAJICHTHAsI CBSI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWOH, PAaCTBOp,
MaccoBas J10JIs BelllecTBa (IMPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHX IOHATHA WM NPUMEHSATH 3TH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPALLCHUM;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBieHUS (OpMyN BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;



OTpeNeNiATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCIMHEHHSX, CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COeAMHECHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cmbici [lepuoamueckoro 3akona [[. WU. MenpeneeBa: nIeMOHCTPUPOBATH
MOHMMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHHUS B
[Tepuoaunueckoii cucreMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJICKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

ONHKCBHIBATh W XapakTepuszoBaTh TaOnmuuHylo Qopmy Ilepmomuueckoit cucrembl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», manbsle u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
umerorcsl B tabnuue «llepuoanueckas cucrema xumuueckux snemeHTos . M. Menneneesa» ¢
YHMCJIOBBIMU XAapPAaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o0lIee YUCIIo JEKTPOHOB U PACIPEICTICHUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJIaccu(UIUPOBaTh XMMUYECKHE AJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHUE
peaxuu (1o YUCIy U COCTaBY YYaCcTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P deKTy);

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPXkAasi OMHMCAHWE MPUMEPAMU MOJICKYJISPHBIX YpPaBHEHHI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

MIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

BBIUMCIISTH OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJIF0 XMMUYECKOI'0 AJIEMEHTA 10 (popMyIie COeAMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MPOBOAMTH PACUETHI MO0 YPABHEHUIO XUMUYECKON PEaKIny;

IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATEJIbHOCTH — AHAJIW3 U CUHTES,
CpaBHeHHME, OO0OOIIeHHe, CUCTeMaTH3alfio, KIacCU(UKAIMIO, BBISBICHUE MPUYHMHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUsI CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHbIe METOJbl TMO3HAHMUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peabHBII U MBICTICHHBIN);

CleoBaTh TMpaBUiaM  TIOJb30BAaHUS XHUMHYECKOM mocynoili U 1abopaTopHBIM
o0opy/noBaHuEM, a TakkKe IMpaBuiIaM oOOpalleHuss C BEIIeCTBAaMH B COOTBETCTBUH C
UHCTPYKLHUSAMHU 110 BBIOJHEHHUIO J1a0OpPaTOPHBIX XHWMHYECKUX OIBITOB IO MOJIYYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
ONpEACIEHHON MaccoBOM JOJE€H pPACTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M IMPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 pPAclO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKAaTOpOB (JIakKMyC, (eHOIPTATIEHH, METUIOPAHXK U APYTHE).

K koHiy oOydeHus B9 kJjacce nmpeiMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxaTb chOPMHUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AHWOH, IPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BAJEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIIEHUS, XHUMHUYECKas peakius, XUMUYecKass CBS3b,
TETIOBON P QPEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, DPEaKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTUMblE U HEOOpaTHUMblE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
pEaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,
aM(pOTEpPHOCTh, XUMHYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METANINYECKas), KpUCTALITMYECKas



pelmérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peakUMH, IPeleiIbHO
nonyctumas konuentpanus [1JIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKMX IOHSATHMM M NPUMEHATH 3ITH
MIOHSTHS IIPU OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCITIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBIEHHS (OpPMYyJ BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIIN;

OIPEAEIATh BAJIGHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, NPUHAIJIEKHOCTb BEUIECTB K OINPEACIEHHOMY KJIACCy COCOUHEHHMM I10
dbopmynamM, BUJ XMMUYECKON CBA3H (KOBaJCHTHAs, HOHHASI, METAJUIMYECKasi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsil MOHA [0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmbIca Ilepunoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh €r0
NOHMMAaHME: OIMCHIBaTh W XapakTepu3oBaTh TabnuuHyro (opmy I[lepuoanueckolr cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpymnmna)», manbsle u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B IMEPUOAMYECKONW TaluuIEe, C YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUUYECKHMX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YUCIIO 3JIEKTPOHOB U pacHpe/esIeHue uxX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHH B Ipelenax MajiblX INEPUOI0B U INIABHBIX MOJATPYII C Y4ETOM CTPOECHUS HX
aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (1o YMCIy M COCTaBy y4acTBYIOIIMX B PEAKLUHU BELIECTB, 110 TEIUIOBOMY 3 (eKTy, 1o
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOIME U crHeHUpUUEcCKue XHMHUYECKHE CBOMCTBa
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJEKYJIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

COCTaBJIAITh YPAaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMALMUA KHUCIIOT, LIEJI0YEeH U COJEH,
IOJHBIE M COKpAalIEHHblE YpaBHEHUS peakuuil HOHHOro OOMeHa, YypaBHEHMs peaKIHid,
MOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHca 3THX pPeakluii;

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (popMylie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
MPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOyoiaTh ~ NpaBWiIa  TOJB30BAaHUS  XMMHUYECKOH MoOCylo M J1abopaTopHBIM
o0opy/i0BaHUEM, a TaKXKe IpaBuia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO JA0OPAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

IIPOBOAMTH pEAKLUH, MOATBEP/KIAIOIINE KaueCTBEHHBIM COCTaB PA3JINYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS ¥  MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

NPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATEIBHOCTH — AHAJIN3 U CHUHTES,
CcpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHUE TPUUNHHO-CIIEICTBEHHBIX CBSA3eH — 1Jis
W3YYEHHUs CBOICTB BEIIECTB M XMMUYECKUX PEAKIIUI, ECTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHUS
— HaOJI0IeHNE, U3MEpPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PeaJIbHbII 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnuecTBo yacos DnexTpoHHbIE (IUPPOBEIC)
n/m Beero|| Konrposnsubie | Ilpaktuyeckue obpazoBatenbHbIE peCypChI
paboThl paboThl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
1.1 | Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U MIPAKTUYECKOM 5 0 2 bubmmoreka [IOK
NESITEIbHOCTU YEJIOBEKA https://m.edsoo.ru/7f41837¢c
1.2 |BemecTBa 1 XUMHUYECKHE PEAKITIH 15 1 0 bu6nunorexa [IOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 0 pasaeny H 20 H
‘Pamen 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BeleCTB
2.1 |Bo3ayx. Kucnopoa. [Tonsitue 06 okcuaax 6 0 0 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopoa.IlonsTne 0 KUCIOTaX U COISX 8 0 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
2.3 ||Boma. PactBopsl. [ToHsATHE 00 OCHOBaHHSX 5 1 1 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEIMHEHUN 11 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c

‘I/ITOFO 10 paszgeny H 30 H

Paspnean 3. Ilepnonnyeckuii 3axkoH u Ilepuoguveckas cucrema xumudeckux 31eMeHToB /. . MengesieeBa. Ctpoenne atomoB. XuUMHYeCKasi CBA3b.
OKHCIUTEbHO-BOCCTAHOBUTEIbHbIEC PeaKIu

3.1 |[lepuomnveckmii 3akoH u [lepuoaudeckas cucrema 7 0 0 bubmmoreka [IOK
xumuueckux 3nemeHToB JI. . Menneneea. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 |[Xumuueckas cBs3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC 8 1 1 bu6nuorexa [IOK
peakiuu https://m.edsoo.ru/7f41837c
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No HanmMeHnoBaHue pa3iesioB U TEM IPOrPaMMbI KomnuecTBo yacos ‘ DneKkTpoHHbIE (IUPPOBHIE)
n/m Bcero| Kourponbusie || IlpakTnueckue 0bpazoBatelbHbIE PeCypCEI
paboThl paboThl
Hroro mo pazueny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 6 |
9 KJIACC
Ne HanmveHnoBaHue pa3ienoB U TeM IPOrpaMMEI ‘ KonunuectBo yacos DneKkTpoHHBIE (LU(pPOBHIC)
n/m Bcero| KonTponbsHbie [IpakTHyecKue obpasoBaTeNbHbIE PECYPCHI
paboThI paboThI
Pa3nes 1. BemecTBo U XuMH4YecKkne peakuun
1.1 |IToBTOpeHue u yriayOieHre 3HaHUH OCHOBHBIX Pa3ZeioB ) 1 0 bubnmnorexka HOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIINi 4 0 0 bubnmnorexka HOK
https://m.edsoo.ru/7f41a636
1.3 ||QnekTponutnyeckas Auccouuanys. XMuMHUECKUE PEaKkiy B 8 1 1 bubmuoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paszeny H 17 H
‘Pamen 2. HeMeTa/JIBI M X COeIMHEHHUS
2.1 ||OOwuiast xapakTepUCTHKA XUMHUYECKUX 3J1eMeHTOB VIIA- 4 0 1 bubmuoreka [JOK
rpymmbl. ["agoreHs https://m.edsoo0.ru/7f41a636
2.2 ||O0miast XxapaKTepUCTHKA XUMHYECKHX 3JIeMeHTOB VIA- 6 0 0 bu6mmoreka [JOK
rpymnmsl. Cepa u €€ coeMHEHUs https://m.edsoo.ru/7f41a636
2.3 ||OOm1ast XxapaKTEpUCTHKA XUMHUYECKIX dJIEMEHTOB VA - 7 0 1 bu6mmoreka [JOK
rpynsl. A30T, pochop U UX coeTUHEHUS https://m.edsoo.ru/7f41a636
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No HanmenoBanue pa3aenoB U TeEM IPOrpaMMBbI KonnyecTBo yacos ‘ DnekTpoHHbIE (IUPPOBHIE)
n/n Bcero|| KontponsHbie [IpakTryecKue 0bpazoBaTelbHbIE PeCypCEI
paboThI paboThI
2.4 ||O6u1ast XxapaKTepuCcTUKa XUMUUIECKHUX d1eMeHTOB [V A- 8 1 2 bubmuorexa [JOK
rpymmbl. YTIepoa U KPEMHHUN M UX COSTUHECHUS https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaerny H 25 H
‘Pa:men 3. MeTajjibl M1 UX COeIMHEHUS
3.1 ||O0mme cBolicTBa METAJIOB 4 0 0 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 ||Baxwueiimme MeTamIbl U KX COSIUHEHUS 16 1 2 bubmunorexa IJOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 20 H
‘Pamen 4. XuMus v OKpy Kaouas cpeaa
4.1 |BemecTBa 1 MaTepuallbl B )KH3HHU YeJIOBEKA 3 0 0 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pazjeny H 3 H
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
(OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME | 68 | 4 I 7 I
MNOYPOUYHOE IINIAHUPOBAHUE
8 KJIACC
Ne Tema ypoxka KomnnuecTBo yacos ‘ DeKTpOHHBIE U(POBBIE
n/m Beero|| Kourpomnsusie || ITpakTnueckue 0bpazoBaTenbHbIE PECYpCEI
paboTsI paboThI I
1 [Ipeamer xumun. Ponb XuMuu B KU3HU yesnoBeka. Tena u 1 0 0 bu6mmoreka [JOK
BEIIIeCTBA ||https://m.edsoo.ru/ff0d210c
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No
/o

Tema ypoka

KomnuectBo yacos

DIIeKTpOHHBIE ITUPPOBHIC
o0pa3oBaTeNnbHbIE PECYPCHI

Bcero|| Konrtposbnsie | IIpaktuueckue
paboThI paboThl I

2 [Tonsatre o MeTOHAX MO3HAHUSA B XUMUU 1 0 0 bu6mmoreka [JOK
|Ihttps://m.edsoo.ru/ff0d227e

3 |IpaxTtuueckas padota Ne 1 «IIpaBuia paboTsl B 1aboparopuu 1 1 0 1 bubmumoreka [IOK
npuéMbl 00paIeHHs ¢ TaOOPaTOPHBIM 000PYIOBAHHEM ||https://m.edsoo.ru/ff0d23dc

4 |Hucteie BemecTBa 1 cMecu. CriocoObl pa3ieneHus cMecei 1 0 0 bubmmoreka [IOK
||https://m.edsoo.ru/ff0d26ca

5 |[Ipaktuueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1 0 0 bubnunoreka [JOK
OYHCTKH ITOBAPCHHOM COJIN )» |Ihttps://m.edsoo.ru/ff0d28c8

6 ||ATOMBI U MOJICKYJIBI 1 0 0 bubmmorexa [IOK
||https://m.edsoo.ru/ff0d2a6c

7 | Xumuueckue 371eMeHThI. 3HaKU (CUMBOJIbI) XUMHUYECKUX 1 0 0 bubnnoreka [JOK
JJIEMEHTOB |Ittps://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 0 0 bu6mmoreka [JOK
|Ihttps://m.edsoo.ru/ff0d2a6c

9  ||ATOMHO-MOJIEKYIISIPHOE YUYECHUE 1 0 0 bubmmorexa [IOK
||https://m.edsoo.ru/ff0d2d50

10 |3axoH MOCTOSIHCTBA COCTaBa BEILECTB. XUMHUECKas popmya. 1 0 0 bub6nuorexa [IOK
BajieHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB ||ttps://m.edsoo.ru/ff0d2eae

11 |OtHOcuTenbHast aToMHas Macca. OTHOCUTENIbHAsI MOJIEKYJIsIpHas 1 0 0 bub6nuorexa [IOK
Macca |Ihttps://m.edsoo.ru/ff0d323c

12 |[MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCAMHCHUU 1 0 0 bubmuoreka [JOK
|https://m.edsoo.ru/ff0d350c

13 |KomuuectBo BemectBa. Monb. MossipHast Macca 1 0 0 bubmuorexa [IOK
||https://m.edsoo.ru/ff0d5230

14 || ®usmyeckue U XMMUYECKHE SBJICHUSA. XUMUYECKas peaklus 1 0 0 bubmuorexa [IOK

|Ihttps://m.edsoo.ru/ff0d37fa
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No Tema ypoka KomnuectBo yacos ‘ DIIeKTpOHHBIE ITUPPOBHIC
n/n Bcero| Konrposnbsnsie | ITpakrtudeckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThl I
15 |[Ipu3Haku U ycaoBUs MPOTEKAHUS XUMUYCCKUX PEAKITUN 1 0 0 bubmuorexa [JOK
|Ittps://m.edsoo.ru/ff0d3a16
16 |[3akoH COXpaHEHHUs MACChI BEIIECTB. XUMUYCCKUE YPABHEHUS 1 0 0 bubnmoreka [JOK
||https://m.edsoo.ru/ff0d3b88
17 |BeluucieHus KOJIMYECTBA, MACCHI BEIIECTBA 10 YPABHEHUSIM 1 0 0 bubmmoreka [IOK
XUMHAYECKHX PEaKIHii |https://m.edsoo.ru/ff0d5708
18 |Kimaccudukanmss XMMHUUECKUX PEaKIHid (COSTMHEHHUS, 1 0 0 bu6mmoreka [JOK
pasioKeHus, 3aMeIICHNUs, 0OMEeHa) ||https://m.edsoo.ru/ff0d3f34
19 |M. B. JlIomoHOCOB — y4€HBIH-dHIMKIONEARCT. O000IIeHNEe 1 1 0 0 bubnmoreka [JOK
CHCTEMATHU3ALINAS 3HAHUMN | https://m.edsoo.ru/ff0d40c4
20 |KontponbHas pabota Nel mo teme «BemiecTBa 1 XuMUUYECKHE 1 1 0 bubnnoreka [JOK
peaKIum» ||nttps://m.edsoo.ru/ff0d4290
21 |Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — snemeHT 1 0 0 bu6mmoreka [JOK
U npoctoe BeecTBo. O30H |Ihttps://m.edsoo.ru/ff0d448e
22 ||®usnyeckre U XUMHUECKUE CBOMCTBA KUCIOPO/a (peaKIiu 1 0 0 bubmmorexa [IOK
okucieHus, ropenue). [lonstre 06 okcugax ||https://m.edsoo.ru/ff0d4614
23 ||CnocoObl mOTy4YeHHUs: KUCIOpoia B JaOOpaTOpuH U 1 0 0 bub6nuorexa [IOK
npoMblIuieHHOCTH. [IpuMeHeHne kucmopoaa ||ttps://m.edsoo.ru/ff0d497a
24 || TerutoBoit >3 PeKT XMMUYECKON peakLuu, TOHATHE O 1 0 0 bub6nuorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, 9K30- U IHJIOTEPMUUECKUX https://m.edsoo.ru/ff0d4790
peaknusx |
25 | TommuBo (HedTh, yrosib U MeTaH). 3arpsi3HeHHE BO3/1yXa, 1 0 0 bub6nuorexa [IOK
CIIOCOOBI €T0 MPeA0TBPAICHHUS ||https://m.edsoo.ru/ff0d4c4a
26 |IIpaxTmueckas padota Ne 3 o teme «llomyduenne u coOupanue 1 0 1 bubmorexa [IOK
KHUCJIOPO/a, U3yUEHHE eT0 CBOMCTB» |Inttps://m.edsoo.ru/ff0d4ae2
‘27 HBonopon — 3JIEMEHT W IIPOCTOe BemecTBo. Haxoxkmenue B H 1 H 0 H 0 ‘”’BI/I@II/IOT@K& LHOK
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No Tema ypoka ‘ KomnuectBo yacos ‘ DIIeKTpOHHBIE ITUPPOBHIC
n/n Bcero| Konrposnbsnsie | ITpakrtudeckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThl I

| |lnpupone I I | [[ttps://m.edsoo.ru/ffod4ddo

28 || Dusmyeckue U XMMUYECKHE CBOMCTBA Bojopoaa. [Ipumenenune 1 0 0 bu6mmoreka [JOK
BOJIOPO/IA |[https://m.edsoo.ru/ff0d4ddo

29 |IloHsATHE O KHUCIOTAX M COJIAX 1 0 0 bu6mmoreka [JOK
|Ihttps://m.edsoo.ru/ff0d50d2

30 ||CriocoOsI mostyueHust BOJAOPOa B TabopaTopuu 1 0 0 bubnmoreka [JOK
||https://m.edsoo.ru/ff0d4ddO

31 |[Ipaktuueckas pabota Ne 4 o teme «l[lonyuyenue u cobupanue 1 0 1 bubnnoreka [JOK
BOJIOPO/J1a, U3YUYCHHUE €r0 CBOWCTBY ||https://m.edsoo.ru/ff0d4f42

32 |MomnsipHblil 00BEM ra3oB. 3akoH ABOTaapo 1 0 0 bubmmorexa [IOK
||https://m.edsoo.ru/ff0d542e

33 |Beraucienust 00béMa, KOJIMYECTBA BEIIIECTBA T'a3a 10 €ro 1 0 0 bubnmoreka [JOK
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH O0BEMY |https://m.edsoo.ru/ff0d55a0

34 | Bpruncienust 00bEMOB I'a30B 10 YPAaBHEHHIO PEAKIIMKA HA OCHOBE 1 0 0 bu6mmoreka [JOK
3aKOHA 00BEMHBIX OTHOIICHHI Ia30B |[ttps://m.edsoo.ru/ff0d5708

35 | ®usndeckue U XUMHYECKHE CBOMCTBA BOJIBI 1 0 0 bubnuotexa [JOK
||ttps://m.edsoo.ru/ff0d587a

36 ||CoctaB ocHoBauwmii. [ToHsiTHE 00 MHAMKATOpPAX 1 0 0 bubmmoreka [JOK
|ttps://m.edsoo.ru/ff0d59e2

37 ||Boga kak pactBopuTelsb. HachlllieHHbIE 1 HEHACHIILICHHbIE 1 0 0 bub6nuorexa [IOK
pacTBOpbI. MaccoBast 10J1s1 BEIIECTBA B PACTBOPE |[nttps://m.edsoo.ru/ff0d5h40

38 |[[IpakTuueckas pabota Ne 5 mo teme «I[Ipurorosiienue pactsopos | 1 0 1 bubmmorexa [JOK
C ompenenEHHON MacCOBO 10yl pacCTBOPEHHOTO BEIIECTBAY |Ihttps://m.edsoo.ru/ff0d5eba

39 |[KontponbHas padota Ne2 o reme «Kucimopoa. Bomopoa. Boma» 1 1 0 bubnmoreka [JOK
|Ihttps://m.edsoo.ru/ff0d6342

‘40 ”OKCI/II[BII cocTas, Kj1accuukaius, HOMEHKIATypa H 1 H 0 H 0 H:HBI/I6JII/IOTCKEL LHOK
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No Tema ypoka ‘ KomnuectBo yacos ‘ DIIeKTpOHHBIE ITUPPOBHIC
n/n Bcero| Konrposnbsnsie | ITpakrtudeckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThl I
Ll I I | [[ttps://m.edsoo.ru/ffod664e
41 |ITomydeHre U XUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H 1 0 0 bubnuoreka [JOK
aM(OTEepHBIX OKCUJIOB |Ittps://m.edsoo.ru/ff0d664e
42 ||OcHoBaHwus: cocTaB, KiaccudUKaIys, HOMEHKIIATypa 1 0 0 bubmuorexa [JOK
|Ihttps://m.edsoo.ru/ff0d67ca
43 |[ITomydeHue U XUMUYECKHE CBOMCTBA OCHOBAHHIMA 1 0 0 bubmumoreka [IOK
||https://m.edsoo.ru/ff0d67ca
44  |[Kucnotsl: cocTaB, Ki1accu(uKaIus, HOMEHKIATypa 1 0 0 bu6mmoreka [JOK
||ttps://m.edsoo.ru/ffOdfee2
45 |[TomrydeHne U XUMUYIECKUE CBOWCTBA KUCIIOT 1 0 0 bubmmoreka [JOK
||https://m.edsoo.ru/ffOdfee2
46 ||Comu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI TTOTyUeHUS, 1 0 0 bubnmoreka [JOK
XMMHUYECKHE CBOUCTBA |https://m.edso00.ru/00ad9474
47 | IIpaktuueckas paborta Ne 6. Pemienue skciepuMeHTaNbHBIX 3a0a4| 1 0 1 bubnnoreka [JOK
1o TeMe «OCHOBHBIC KJTACChl HEOPTAaHMYECKUX COCIMHCHHI ||https://m.edsoo.ru/00ad9b7c
48 |['eHeTHyecKas CBS3b MEXKIy KIIaCCAMU HEOPTaHUYECKHIX 1 0 0 bubnuorexa [JOK
COCIMHEHU I ||https://m.edso00.ru/00ad9a50
49 ||O600IIeHHEe U CHCTeMAaTH3aNS 3HAHUN 1 0 0 bubmmoreka [JOK
||https://m.edsoo.ru/00ad9ch2
50 |[KonTposbHas pabota Ne3 o Teme "OCHOBHBIE KIIacChl 1 1 0 bub6nuorexa [IOK
HEOPraHUYeCKUX COeTUHCHUIT" ||https://m.edsoo.ru/00ad9ela
51 |[[IepBble NOMBITKU KJIaCCU(PUKAIIUN XUMUYECKUX HJIEMEHTOB. 1 0 0 bubnuorexa [JOK
[ToHsATHE O TpyNIax CXOIHBIX 3JIEMEHTOB |Ihttps://m.edsoo.ru/00ad9ffa
52 |Ilepuommueckwuii 3akoH u [lepronndeckas cucreMa XUMHUIECKUX 1 0 0 bubnnoreka [JOK
anemenToB /. 1. MenpeneeBa |Ittps://m.edsoo.ru/00ada52c
‘53 ”Hepﬂoz[m, IpyNIbl, TOATPYIIIIBI H 1 H 0 H 0 H:HBI/I6JII/IOTCKEL [HOK
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No Tema ypoka ‘ KomnuectBo yacos ‘ DIIeKTpOHHBIE ITUPPOBHIC
n/n Beero|| Kourponbusie || ITpakTuueckue 06pazoBaTeNbHEIe PECypCHI
paboThI paboThl I

Ll I I | [[ttps://m.edsoo.ru/00ada52c

54 ||Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30ToIbI 1 0 0 bubmuoreka [JOK
|Ittps://m.edsoo.ru/00ada342

55 ||CTpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB 2JIEMEHTOB 1 0 0 bubmuorexa [JOK
[Mepuomuueckoii cuctemsr /1. . Menaencena |Ittps://m.edsoo.ru/00ada6bc

56 | XapakTepucTHKa XMMHUYECKOTO JIEMEHTA IO €r0 MOJ0KEHHUIO B 1 0 0 bubmumoreka [IOK
[Mepuomuueckoii cucreme JI. 1I. Meneneesa | https://m.edsoo.ru/00ada824

57 |3nauenue [lepuoauyeckoro 3aKoHa JUIsl pa3BUTHS HAYKH U 1 0 0 bu6mmoreka [JOK
npaktuku. J{. . MenneneeB — y4€HbIH, earor 1 rpaxaaHuH ||https://m.edsoo.ru/00adad6e

58 || DaeKTpPOOTPUIIATEIEHOCTh ATOMOB XUMUYECKHX DJIEMEHTOB 1 0 0 bubnuorexa [JOK
||https://m.edsoo.ru/00adaab8

59 ||MoHHas XuMHYECKasl CBSA3b 1 0 0 bu6mmoreka [IOK
||https://m.edsoo.ru/00adac34

60 |KoBaneHTHas moJisspHas XUMUYECKas CBSI3b 1 0 0 bubnnoreka [JOK
||https://m.edsoo.ru/00adaab8

61 |KoBaneHTHas HEMOJSIPHAS XUMHUYECKas CBSI3b 1 0 0 bubnuorexa [JOK
||https://m.edsoo.ru/00adaab9

62 |CrerneHb OKUCIICHUS 1 0 0 bubmmoreka [JOK
||https://m.edsoo.ru/00adae28

63 ||OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIH 1 0 0 bub6nuorexa [IOK
||https://m.edso0.ru/00adh076

64 ||OxucIUTENN U BOCCTAHOBUTEIN 1 0 0 bubmmorexa [JOK
||https://m.edsoo.ru/00adb076

65 |KonTponbHas padoTta Ned o reme «CTpoeHue aToma. 1 1 0 bubnmoreka [JOK
XUMUYECKas CBS3bY |Ittps://m.edsoo.ru/00adb486

‘66 HPe3epBHLII7I ypok. O60011eHEe U cUCTeMaTU3alusl 3HAaHUN H 1 H 0 H 0 H:HBI/I6JII/IOTCKEL [HOK
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No Tema ypoka ‘ KomnuectBo yacos ‘ DIIeKTpOHHBIE ITUPPOBHIC
n/n Bcero| Konrposnbsnsie | ITpakrtudeckue 0bpazoBaTeIbHbIE PECYPCEI
paboThI paboThl I
Ll I I | [[ttps://m.edsoo.ru/00adb33c
67 ||Pe3epBHbIit ypok. O000IIEHHE U CUCTEMATU3AIMS 3HAHUH 1 0 0 bubmuoreka [JOK
|Ihttps://m.edsoo.ru/00ad9ch2
68 ||Pe3epBHbIit ypok. O000IIEHNE U CUCTEMATH3AINS 3HAHUMA 1 0 0 bu6mmoreka [JOK
|Ihttps://m.edsoo.ru/ff0d61c6
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 [ 5 [
9 KJIACC
Ne Tema ypoka KonuuectBo yacos ‘ DneKTpOoHHBIE IU(POBBIE
n/m Bcero|| Kontponbusle || IIpakTuueckue 0bpasoBaTeNbHbIEC PECYPCHI
padoThI paboThI |
1 |Ilepuonnueckuii 3akoH. [leprnoauueckast cucreMa XMMHUYECKUX 1 0 0 bubnmnorexka HOK
snemenTos /. 1. Menpeneena | https://m.edsoo.ru/00adb59e
2  |3aKOHOMEpPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX JIIEMEHTOB 1 0 0 bubnmnorexka HOK
NEPBBIX TPEX MEPHOIOB ||https://m.edsoo.ru/00adh6b6
3 ||Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BEILIECTB 1 0 0 bubnuoreka [JOK
||https://m.edsoo.ru/00adb7e2
4 || Buapl XUMUYECKOMN CBS3M U THUIBI KPUCTAIUIMUECKUX PELIETOK 1 0 0 bubnmnorexka HOK
||https://m.edsoo.ru/00adbac6
5 |[Konrponbhas padota Nel o teme «IloBTopenue u yrimyOneHue 1 1 0
3HaHUI OCHOBHBIX pa3feioB Kypca 8 Kiaccay |
6 |Knaccuduxanus XuMHYECKHUX pEaKIMid O Pa3IUYHBIM IPU3HAKAM 1 0 0 bubmuoreka [JOK
||https://m.edsoo.ru/00adbch0
7 |[Ilonarue o ckopocTu XuMudeckou peakiuu. [lonsitue o romorennsix | 1 0 0 bu6muoreka [JOK
Y TeTepOreHHBIX PEAKIUAX ||https://m.edsoo.ru/00adbe9a
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No Tema ypoka KonnuectBo wacoB DIIeKTpOHHBIE ITUPPOBBIC
n/n Beero|| Kontponbubie || ITpakTuueckue 0bpazoBaTeNbHEIE PeCypCEI
paboThl paboThI |
8 ||[lonsaTne o xumMu4eckoM paBHOBecHH. DaKTOPHI, BIUSIONIUE HA 1 0 0 bubnuorexa [JOK
CKOPOCTb XUMHUYECKOH PEaKLUH U TTOJIOKESHUE XUMUYIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS |
9  ||OKuCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PEAKITII 1 0 0 bubmuorexa [JOK
||https://m.edsoo.ru/00adcade
10 |[Teopus snexkTposuTUUecKor auccoruanuu. CUIbHBIC U clla0ble 1 0 0 bu6nmoreka [IOK
AIIEKTPOJIUTHI ||https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHUS peaKIUil 1 0 0 bubnmnorexka HOK
||https://m.edsoo.ru/00add448
12 | XuMuueckre CBOMCTBA KUCIOT M OCHOBAHHUI B CBETE MPECTABICHUI 1 0 0 bu6nunoreka [IOK
00 3JCKTPOIUTHYCCKON AUCCOUAITUH ||https://m.edsoo.ru/00add5d8
13 | Xumuueckue cBOICTBa COJIei B CBETE MPEICTABICHHIA 00 1 0 0 bubmmoreka [LIOK
AIIEKTPOJTMTUYECKOM TUCCOIHALINN | https://m.edsoo.ru/00add8b2
14 |[[TonsaTue o ruaponm3e coyei 1 0 0 bubmmoreka [LJOK
||https://m.edso0.ru/00add9d4
15 ||O6o0menre u cucTeMaTr3alus 3HaHHH 1 0 0 bubmmorexa [JOK
|https://m.edsoo.ru/00addd12
16 ||[Ipaktuyeckas padora Ne 1. «Perienne sKkcriepuMEHTATBHBIX 3a1a9» 1 0 1 bubnmnorexka HOK
||https://m.edsoo.ru/00addbfa
17 |[KontponpHas pabota Ne2 o teme «IeKTPOIUTHYECKAS 1 1 0 bubnmnorexka [HOK
JMCCONHaIisl. XUMHUUECKUE PEAKIIH B PACTBOPAX)» | https://m.edsoo.ru/00addecO
18 ||O6mas xapakTepucTHKa raJloreHoB. XMMHUYECKHe CBOMCTBA Ha 1 0 0 bubmuoreka [JOK
npuMepe XJopa |[https://m.edsoo.ru/00addfe2
19 | XmopoBomopoa. CossHas KUCIIOTa, XAMUYECKIE CBOMCTRA, 1 0 0 bu6moreka [JOK
MOJTy4YeHue, IPUMEHEHHUE ||nttps://m.edsoo.ru/00ade104
‘20 HHpaKTH‘—IeCKaH pabota Ne 2 o teme «IloxydyeHue constHO# KkucnoTel, | 1 H 0 H 1 ‘H‘BI/I@]‘II/IOTGKa LHOK
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No Tema ypoka KonnuectBo wacoB ‘ DIIeKTpOHHBIE ITUPPOBBIC
n/n Bcero|| Kontponbusle || IIpakTnueckue 0bpazoBaTelbHBIE PeCypChl
paboThl paboThI |
‘ |H3y‘IeHI/Ie ¢€ CBOMCTBY» ‘[Hhttps:// m.edsoo.ru/00ade348
21 ||BeruucieHus mo ypaBHEHUSIM XUMHYECKUX PEAKIIMKA, €CIIA OJMH U3 1 0 0 bubmuorexa [JOK
pearcHTOB J1aH B H30bITKE ||https://m.edsoo.ru/00ade488
22 ||O0mas XxapaKTepUCTHKA MIEMEHTOB VIA-rpymibl 1 0 0 bubmuorexa [JOK
||https://m.edsoo.ru/00ade64a
23 ||AmnotpomHbie MoguduKauu cepbl. HaxoxaeHue cepsl u eé 1 0 0 bubnmoreka [JOK
COEIMHEHU B IPUPOJIe. XUMHUECKUE CBOMCTBA CEPBI ||https://m.edsoo.ru/00ade64a
24 ||CepoBogopo, cTpoeHue, Gpu3nIecKue 1 XUMUYECKUE CBOMCTBA 1 0 0 bubnnoreka HOK
||https://m.edsoo.ru/00ade802
25 ||Okcunpl cepsl. CepHasi KHCIIOTa, PU3UUECKUE U XUMUYECKHE 1 0 0 bubnmnorexka HOK
CBOMCTBA, IPUMEHCHHE ||https://m.edsoo.ru/00adea28
26 || XuMHUYECKHE peaKIiH, JeKAIliue B OCHOBE MPOMBIIICHHOTO 1 0 0 bubnmnorexka HOK
croco0a MmoJTy4eHUsI CEPHOM KUCIOThI. XUMHUUECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpY>KaloIlel Cpe/ibl COEMHEHUSIMH CEPbI |
27 |Bprancienue MaccoOBOH JIOJIM BBIXOJIAa MTPOAYKTA PEAKIHH 1 0 0 bu6mmoreka [JOK
|https://m.edsoo.ru/00adec8a
28 |O61mas XxapakTepuCcTUKa 3JIEMEHTOB VA-Tpynmsl. A30T, 1 0 0 bubnuoreka [JOK
pacrpocTpaHeHHe B IpUpoie, GU3NIECKUE B XUMHYECKUE CBOMCTBA |[https://m.edsoo.ru/00adeea6
29 |[Ammuak, ero gpu3ndeckue U XMMHYECKHUE CBOICTBA, MOyYeHUE U 1 0 0 bu6nuoreka [IOK
pUMEHEHHE ||https://m.edsoo.ru/00adf004
30 |[IpaxTtmueckas padora Ne 3 o teme «llomydyenne ammuaxa, 1 0 1 bu6mmoreka [JOK
W3YUCHHE €r0 CBOHCTBY |[https://m.edso0.ru/00adf180
31 ||A3oTHas KUCIIOTa, e€ PU3NUYECKUE U XUMUIECKIE CBONCTBA 1 0 0 bu6nuoreka [IOK
|[https://m.edso0.ru/00adf306
32 ||HUcnonb3oBaHKMe HUTPATOB U COJIEH aMMOHUS B KaueCTBE 1 0 0 bubmuoreka [JOK
MHUHEPAJIBbHBIX yI0oOpeHuid. XUMUUECKOe 3arps3HeHHe OKPYKaIOIIeH ||https://m.edsoo.ru/00adf518
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HaIpsHKEHNH METaJUIOB

No Tema ypoka KonnuectBo wacoB ‘ DIIeKTpOHHBIE ITUPPOBBIC
n/n Bcero|| Kontponbusle || IIpakTnueckue 0bpazoBaTelbHBIE PeCypChl
paboThl paboThI |
‘ |cpezu,1 COCIIMHEHUSIMH a30Ta ‘m
33 || @ocdop. Oxcua pocdopa (V) u pochopnas kuciora, puzndeckue u || 1 0 0 bubmuorexa [JOK
XMMHUYECKHE CBOMCTBA, ITOJYYCHUC |https://m.edsoo.ru/00adf68a
34 |Ucnonws3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPCHHIA. 1 0 0 bubmuorexa [JOK
3arpsi3HEHUE PUPOIHON cpebl pochaTamu ||https://m.edsoo.ru/00adfc20
35 |[Vraepona, pacrpocTpaHeHHE B IPUPOE, PU3HMUECKUE U XUMUIECCKHE 1 0 0 bubnmoreka [JOK
CBOMCTBa ||https://m.edsoo.ru/00adfd9c
36 ||Okcuasl yrieposa, ux Gpu3n4eckre U XMMUYECKHEe CBOMCTRA. 1 0 0 bu6nmoreka [IOK
DKOJIOTHYECKUE MPOOIIEMBI, CBSI3aHHBIC ¢ OKCUAOM yriepoaa (IV) ||https://m.edsoo.ru/00adfebe
37 ||YrombHas KUCIO0TA U €€ COJIU 1 0 0 bubnuorexa [JOK
||https://m.edso0.ru/00ae006¢
38 |[IpaxTtmueckas padora Ne 4 o teme "llonydeHne yriaekucioro rasa. 1 0 1 bubmmoreka LIOK
KauectBenHast peaxius Ha KapOOoHAT-HOH" ||https://m.edsoo.ru/00ae027e
39 ||[IepBoHavabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O 1 0 0 bubnmnoreka HOK
COEIMHEHUSX yIiIepo/ia ||https://m.edsoo.ru/00ae054e
40 |[KpeMHWUi1 1 €TO COETUHEHNUS 1 0 0 bubnmnorexka HOK
||https://m.edso0.ru/00ae080a
41 |IIpaxTtuueckas padota Ne 5. Pemenue skcriepuMeHTaIbHBIX 3a7ad 1o || 1 0 1 bubnmnorexka HOK
TeMe «BakHeillne HeMeTaIIbl U UX COeIUHEHUD) | https://m.edsoo.ru/00ae0bf2
42 |[KonTponbHas pabota Ne3 no Teme «BaxkHeline HeMeTalIbl U UX 1 1 0 bubnuoreka [JOK
COCIMHEHHSD) ||https://m.edsoo.ru/00ae0e18
43 ||O0mas XxapakTepruCTHKa XUMHUICCKIX AJIEMEHTOB — METAJUIOB. 1 0 0 bubmuoteka [JOK
Mertannnyeckas CBS3b U METAIIMUECKAs! KPUCTAJIIIMUECKas peIéTKa. https://m.edsoo.ru/00ae103e
Pu3nYecKue CBOMCTBA METAIIIOB |
44 || XuMudeckue CBOMCTBA METAIIIOB. DJIEKTPOXUMUUYECKHUH Psilt 1 0 0 bubmuoreka [JOK

||https://m.edsoo0.ru/00ae1156
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No Tema ypoka KonnuectBo wacoB ‘ DIIeKTpOHHBIE ITUPPOBBIC
n/n Beero|| Kontponbubie || ITpakTuueckue 0bpazoBaTeNbHEIE PeCypCEI
paboThI paboTsI |
45 ||O6mue criocoObl moiyueHust MmeTayioB. CriiaBbl. Beraucnenus mo 1 0 0 bu6nmoreka [IOK
YpaBHEHUSM XMMHUYECKUX PEaKIMi, €CJIM OJMH U3 PearcHTOB https://m.edsoo.ru/00ae1156
COICPIKUT TIPUMECH |
46 |lloHsTHE O KOPPO3HH METAILJIOB 1 0 0 bubmuorexa [JOK
||https://m.edsoo.ru/00ae1278
47 |[lllemoyHble METAJLIBI 1 0 0 bu6nmoreka [IOK
||nttps://m.edso0.ru/00ae14b2
48 ||OkcHIBI ¥ THIPOKCHIBI HATPHS U KaJTUs 1 0 0 bubnuotexa [HOK
||https://m.edso0.ru/00ae14b2
49 |[lllenmoyno3eMenbHBIC METAILIbI — KaJIbLHK ¥ MarHui 1 0 0 bubmuorexa [JOK
||https://m.edsoo.ru/00ae15e8
50 |BaxkHeliime coeqMHEHUS KAIbIIHS 1 0 0 bu6mmoreka [IOK
||https://m.edsoo.ru/00ae15e8
‘51 HO606HI€HI/I€ Y CHCTEMAaTH3alusl 3HAHUI H ‘ 0 H 0 ‘m
52 |’KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS 0 0 bu6mmoreka [JOK
||https://m.edsoo.ru/00ae1886
53 |[IpaxTtuueckas padora Ne 6 mo teme "JKECTKOCTb BOJIBI U METO/IBI €€ 1 0 1 bubnuoreka [JOK
ycTpaHeHus" |https://m.edsoo.ru/00aelae8
54 ||AmroMuHUI 1 0 0 bubmmorexa [JOK
||https://m.edsoo.ru/00aelc64
55 |[AmdoTtepHBIC CBOWCTBA OKCHIA B THAPOKCUIA 1 0 0 bubmmoreka [JOK
||https://m.edsoo.ru/00aelc64
56 | XKexneso 1 0 0 bu6nuoreka [IOK
||https://m.edsoo.ru/00ae1d86
57 ||Okcunpl, ruapokcust U conu xenesa (1) u sxxenesa (1) 1 0 0 bubnmoreka [JOK
||https://m.edsoo.ru/00ae35e6
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No Tema ypoka ‘ KonnuectBo wacoB ‘ DIIeKTpOHHBIE ITUPPOBBIC
n/n Bcero|| Kontponbusle || IIpakTnueckue 0bpazoBaTelbHBIE PeCypChl
paboThl paboThI |
‘58 |O606meHHe U CUCTEMATU3aLMs 3HAHUN H H 0 H 0 ‘[H
59 |[[Ipaktrueckas padota Ne 7. PerneHue sKCriepuMeHTAIBHBIX 33]1a4 110 0 1 bubmuorexa [JOK
TeMe «Ba)kHeHIIIne METaUTbl U UX COCTUHCHHS ||https://m.edsoo.ru/00ae3de8
60 |BeruucieHus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIMMA, €CJIU OJIUH U3 1 0 0 bubmuorexa [JOK
pEareHTOB JiaH B U30BITKE WIIM COJICPKUT MPHUMECH. BrruncieHus https://m.edso0.ru/00ae1750
MaCCOBOM JIOJIM BBIX0J1a MPOTYKTa PEaKIIUU |
‘61 |O606I_I_[6HI/Ie M CUCTEMATHU3aIUs 3HAHUN H 1 H 0 H 0 ‘[H
62 |[KontposbHas pabota Ned o teme «BakHelI1e METaJIbI U UX 1 1 0
COCIMHEHUS» |
63 |[BemecTBa u MaTepuaibl B TOBCEIHEBHOM JKU3HH YEIOBEKA 1 0 0 bubnuorexa [HOK
||https://m.edso0.ru/00ae3f50
64 | Xumuueckoe 3arps3HEHUE OKPYKAIOIIEH cpeibl 1 0 0 bubmmoreka LIOK
||https://m.edso00.ru/00ae4270
65 ||Poap XuMMHUH B pEIICHUH SKOJOTHYECKHUX MPoOIeM 1 0 0 bubnmnoreka HOK
||https://m.edsoo.ru/00ae4270
66 |PesepBHbIil ypok. O000IIEHNE 1 CUCTEMAaTH3AIHS 3HAHU I 1 0 0 bu6mmoreka [JOK
||https://m.edsoo.ru/00ae0d0a
67 |PesepBHbIil ypok. O000IICHNE 1 CUCTEMAaTH3AIHS 3HAHU I 1 0 0 bubnmnorexka HOK
||https://m.edsoo.ru/00adh33c
68 |PesepBHbIit ypok. O00O0IIEHNE U CUCTEMaTH3alHsI 3HAHU I 1 0 0 bubnuoreka [JOK
||https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I"., Cnaakos C.A., AKITMOHEpHOE OOIIECTBO
«M3parensctBo «lIpocBerienue»
* Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO

«M3parenbcTBO «HpOCBeH_IeHI/IC»

METOINYECKHUE MATEPHUAJIBI 1JIA YUYUTEJIA

O.C.I'abpuensn "HacTosibHast KHATA yYUTENS IO XUMHH 8 Kitacc"

O.C.T'abpuensn "HacTosibHas KHATA YYUTENSA IO XUMUHU 9 Kiacc"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[[OK

Sknacc



