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NOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XMMHH Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsi COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npencraBieHHbx B PT'OC 00O, a Takxke Ha ocHOBe (eepalbHOi pabodeld TporpaMMbl
BOCITUTAHUS U C y4ETOM KOHIICTIMH MPENoAaBaHusl yIeOHOTo mpeaMera «XuMus» B 00pa3oBaTebHBIX
opranuzauusx Poccuiickoit @eaepanuu.

[IporpaMma 1o XuMuM Aa€T MPEACTABICHNUE O LEINSX, OOIIeH cTpaTernu o0ydeHHs, BOCIIUTAHUS 1
pa3BuTHA 00YYarOLIMXCsl CPEACTBAMU y4eOHOTO MpeIMeTa, yCTaHAaBJIMBAeT 00s3aTeIbHOE MPEIMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclpesielieHne ero Mo KjiaccaM U CTPYKTypUpOBaHHUE IO paszjenam U
TeMaM TpOrpaMMbl [0 XHMHH, OIpPEAENseT KOJIMYECTBEHHbIE W KadeCTBEHHBIE XapaKTePUCTHUKU
COJIepKaHUs, PEKOMEHAYEMYIO TOCIeN0BaTeIbHOCTh M3YUYEHUS XMMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPHIIPEJIMETHBIX CBSI3€i, JIOTHKH Y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH O00YYaroluXcs,
orpesiessieT BO3MOXKHOCTH TpeAMETa JIjlsl peanu3anui TpeOoBaHUi K pe3ynbTaTaM OCBOCHHsI OCHOBHOM
o0pazoBaTellbHON TpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs, a TakkKe TPeOOBaHUH K
pesynbraTam OOy4YeHUs! XMMHH Ha YpOBHE Iielel W3y4deHWs TpeiMera W OCHOBHBIX BHJOB Y4EOHO-
MO3HABATENBHOM JIESITETbHOCTH 00YUYaIOIIErocst 0 OCBOCHUIO YIEOHOTO COJIepKAHMUS.

3HaHWE XWMHHU CIY’)KUT OCHOBOH Juisi (OPMHUPOBAHHS MHPOBO33PEHHsI O0YyYaromerocs, €ro
MPEACTABICHUI O MaTepUalbHOM EJIMHCTBE MHpA, BAXKHYIO pPOJIb UTParOT (QopMUpyeMble XHMHUEH
MIPEJICTABIIEHUS O B3aMMOIPEBPAIICHHSIX YHEPTUH U 00 IBOJIOIIUH BEUIECTB B MPUPOJIE, O MYTAX PEIICHUS
JI00aJIbHBIX MPOOJIEM YCTOMUHMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPIETHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHMS.

N3yuenue xumuu:

CIOCOOCTBYET pealn3alyyd BO3MOXKHOCTEH Ui caMOpasBUTHSA W (OPMHUPOBAHHUS KYIBTYPbI
JINYHOCTH, e€ 001Iel U QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00Yy4arOLIUXCsl, HABBIKOB
X CaMOCTOATE/IPHON Y4EOHOW AEITEeIbHOCTH, SKCHEPUMEHTAJIbHBIX M MCCIENOBAaTEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B [IOBCEAHEBHOM JKU3HHU, TaK U B IPO()ECCUOHAIILHOM eATEIbHOCTH;

3HaKOMUT CO cHeln(UKOH HAyuyHOrO MBILIUIEHHs, 3aKJIa/bIBa€T OCHOBBI LIEIOCTHOIO B3IVIAJa Ha
€IMHCTBO IIPUPOABL u YesloBeKa, SIBJISICTCSL OTBETCTBEHHBIM 3TaIoM
B ()OPMHUPOBAHNHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH O0YYarOIIUXCS;

CIOCcOOCTBYET (POPMHUPOBAHHIO LIEHHOCTHOI'O OTHOLICHHS K €CTECTBEHHO-HAy4YHBIM 3HaHUSM, K
IIPUPOAE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIIOIMUECKOE 00pa30BaHne 00yJaromuxcs.

Jannpie HampaBieHUs: B 00y4EeHUH XUMHHU O0OECIIEUMBAIOTCS CIEMU(UKON ComepKkaHus yIeOHOTO
IIpeAMETa, KOTOPBIN SBISIETCS MEAArOrnYecKu aJalTHPOBAHHBIM OTpakeHHEeM 0a30BOM HayKHd XMMHH Ha
ONPEAEIEHHOM dTane €€ Pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro OOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHHUE
00YyYaroLUIMMUCSI CUCTEMBl IIE€PBOHAYAIBHBIX MOHSATHA XUMHMH, OCHOB HEOPTaHWYECKOW XUMHHM H
HEKOTOPBIX OTAEIIbHBIX 3HAUNMBIX MOHATHH OPraHMYECKON XUMHHU.

CrpykTypa coaepikaHusi IpOrpaMMsl 10 XUMHUK ¢(hOPMHUPOBAHA HA OCHOBE CUCTEMHOI'0 MOJIX0/1a K
e¢ n3yueHuto. ConepkaHue CKIaAbIBACTCS U3 CUCTEMbI MOHATHH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBbI MOHATHH O XUMUYECKON peakunu. O0e 3TH CUCTEMBbI CTPYKTYPHO OPraHHU30BaHBI 110 IPUHLUITY
[IOCJIEAOBATEILHOIO Pa3BUTHSI 3HAHUH HA OCHOBE TEOPETUUECKUX MPECTAaBICHUH Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUCHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepnoanueckoro 3akona [I. Y. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHMUH;
— Y4YEHHMS O CTPOCHHMH aTOMa U XUMHYECKOH CBSI3H;
MPEACTaBICHUH 00 3JIEKTPOIUTHUECKON AUCCOIMALINY BELIECTB B pacTBOpaXx.

TeopeTnueckre 3HaHUS pacCCMaTPUBAIOTCS. HA OCHOBE SMITUPUYECKH TTOJIYYEHHBIX U OCMBICIIEHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEI0BATENBLHO OT OJHOI'O YPOBHS K APYTOMY, BBITOIHIS QYHKIUN OOBSICHEHHUS
U IPOTHO3UPOBAHMS CBOWMCTB, CTPOCHUS W BO3MOXKHOCTEH NPAKTHYECKOTO NMPUMEHEHUS U MOTy4YEHHS
N3y4YaeMbIX BEIECTB.

OcBoeHrEe MPOrpamMMbl IO XMMHUHU CIIOCOOCTBYET (hOPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIIONIEH HAYYHOM KapTHHBI MUpPA B JIOTHKE €€ CHCTEMHOM MPUPObI, IIEHHOCTHOTO OTHOLIEHMS K
HAay4YHOMY 3HAaHUIO M METOJaM MO3HAHWs B Hayke. M3yueHHe XMMHUHU MPOHCXOAUT C TPHUBJICUCHHEM
3HaHUH M3 paHee U3y4YeHHBIX Y4eOHBIX mpeaMeToB: «Okpyxarommi mup», «buonorus. 5—7 kiacce» u
«®Puznka. 7 Kacey.



[lpu w3ydyeHMM XUMUH NPOUCXOAUT (POPMUPOBAHHME 3HAHUN OCHOB XHMHUYCCKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, NMPAKTUYECKON JEATEIbHOCTH YEIOBEKA M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajlaya y4eOHOr'o IMpeaMera COCTOUT B (POPMHPOBAHUU CHCTEMbI
XUMHYECKUX 3HAHUH — BaXHEUIIMX (HaKTOB, MOHATUN, 3aKOHOB W TEOPETUYECCKHUX TIOJIOKCHHUI,
JOCTYITHBIX O00OOINEHUI MHPOBO33PEHUECKOr0 Xapakrepa, s3blka HAayKH, B MPUOOIICHUU K HAayYHBIM
METO/IaM TO3HAaHUSl MPU W3YyYCHUW BEUIECTB M XMMHYECKHX peakluuid, B (HOpMUPOBAHUM M PA3BUTHH
MO3HABATEIbHBIX YMEHUH W UX MPUMEHEHHWH B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-HUCCIIEA0BATEIbCKOMN
JSSITeIIbHOCTH, OCBOCHUH TIPaBUJI 0€301aCHOr0 00paIleHus C BEIIECTBAMYU B ITOBCEIHEBHOM JKU3HH.

[Ipu M3yvyeHUn XUMUKM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BaKHOE 3HAUCHHE MPUOOPETH
TaKHE 1eITH, KaK:

— (hopMUpPOBAHME HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIFHOMY TPHHSITHIO PEHICHUH, CIIOCOOHON aaanTHpOBaThCsl K OBICTPO
MCHAIOUINMCA YCIIOBUAM KU3HU,

— HallpaBIICHHOCTh ~ OOy4YeHWs] Ha  CHUCTEMAaTH4Yeckoe NpUOOIIeHHEe  OOydarommxcs K
CaMOCTOSITEIILHOW TT03HABATENILHON JICATENILHOCTH, HAyYHBIM METO/aM I[03HaHUs, (QopMUpyOIMM
MOTHBALIO U pa3BUTHUC CIocoOHOCTEN K XUMUU,

— obecrieyeHHe  YCIIOBUH,  CIOCOOCTBYIOIIUX  MPUOOPETEHUI0  OOYYAROIIMMHUCS  OIbBITA
pa3HOOOpa3HOW JIATENLHOCTH, II03HAHWS M  CAaMOIO3HAHUS, KJIFOUYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMHeTeHHHﬁ), HUMCIOINUX YHUBEPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ICATCIBHOCTHU,

— ¢opmupoBanue o01Ield (QYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCIIC
yMeHI/Iﬁ O0OBSICHITD U OLICHUBATD ABJICHUA OKPYXKAIOIIECTO MHpPaA, UCITIOJIb3Yys 3HaHWA U OIIBIT, ITOJTYYCHHBIC
MpU U3YYEHUHM XUMHH, MPUMEHATh MX IMPH PEIIeHWH TPOOJIIEM B IOBCETHEBHOW JKM3HM M TPYIOBOU
JSSITEIbHOCTH;

— ¢opMuUpOBaHKE y OOYYarOIIMXCS TYMAHHMCTUYECKMX OTHOIICHHM, ITOHMMAHUS IEHHOCTH
XUMHYECKUX 3HAHUH I BHIPA0OOTKM IKOJOIMUYECKH IIEIeCO00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM
JIeITEILHOCTH B IENSIX COXPAHECHUS CBOETO 37I0POBBSI U OKPYIKAFOIIEH MPUPOJTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W CAMOBOCIHTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIOBEYECKHX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpodwis U
HATPaBJICHHOCTH JIaJIbHEHIIIEro 00yUeHHS.

OO0miee YHCIO YacoB, OTBEACHHBIX JUISI HW3YUYCHHUS XHMHH Ha YpPOBHE OCHOBHOT'O OOIIEro
oOpazoBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 "aca B Henmenio), B 9 kmacce — 68 gacoB (2
gaca B HENIENIO).

COJEPKAHUE OBYYEHUSA

8 KJIACC

IlepBonayanbHble XMUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XMMUM B JKU3HU YelOBEKAa. XHUMHS B CUCTEME HayK. Tena M BeElecTBa.
®uznyecKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOsiHME BenlecTB. [IOHsATHE O MeTomax MO3HAHUS B
xumun. YncTeie BemecTBa 1 cMecr. CIIocoObI pa3/IelIeHust CMEceu.

ATOMBI U MOJEKYJbl. XUMUYECKUE 3JIeMeHThl. CHMBOIBI XMMHUYECKUX 3JIeMeHTOB. IIpocTeie u
CJIO’KHBIE BelIecTBa. ATOMHO-MOJIEKYIISIPHOE yUeHHE.

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeulecTB. OTHOcUTENbHAs atroMHasi macca. OTHOCHUTENbHAsi MOJIEKYJsipHas macca. MaccoBas
JIOJIST XUMHUYECKOr 0 DJIEMEHTA B COEAUHEHNH.

KommuectBo BemectBa. Monb. MomsipHass macca. B3amMocBsi3p KoJMdYecTBa, Macchl M 4HCIA
CTPYKTYPHBIX €JIIHHUII BerecTBa. Pacuérsl o hopMynaM XUMHUIECKUX COEIMHEHUH.

Ou3znyuecKkue U XUMUYECKUE SIBICHUs. XUMUUYECKasl peakius U e€ MpU3HAKU. 3aKOH COXpaHCHUS
Macchl BEIIECTB. XWMHUYECKHE YypaBHeHUs. Kiaccupukaiumss XUMHYECKUX peaKnuil (COeIuHEHHS,
pasIoXKeHUs, 3aMeIIeHUsI, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMHYECKOW IOCY/ION, MTPaBUIIaMU pa0OTHI B JIA0OPATOPHH U MTPUEMaMU OOpaleHHUs
c JnabopaTopHbIM O00OpYy/IOBaHWUEM, U3yYeHHE U OIlMcaHhe (U3MUECKHMX CBOWCTB 00pa3IoB



HEOPTaHWYECKUX BEIIECTB, HaOmMrofeHue (u3nueckux (IUIABJICHUE BOCKA, TAasHHE JIbJa, PACTHpPAHUC
caxapa B CTYIIKE, KUTICHUC U KOHJICHCAIIUS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, ITPOKATUBAHUE MEITHOM
MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KHUCJIOTOH) SIBIICHWM, HAOJIOJICHWE W OIMCaHHE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIU (pa3oKeHUe caxapa, B3auMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM
Oapwusi, pasnoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aUMOJICHCTBUE XKelle3a C PACTBOPOM COJIU
meau (II), u3yuenue crocoOOB pa3/ieieHHsi CMECEH: C TIOMOIbI0 MAarHUTa, (PUIIBTPOBAHUE, BHITIAPUBAHUE,
JUCTUUIALNS, XpoMmaTorpadus, MPOBEACHUE OYHMCTKH IOBAPEHHON COJIM, HAOJIOJICHUE W OIHCAHHE
pe3yabTaTOB MPOBEAEHUS OIBITA, WIIOCTPUPYIOLIEr0 3aKOH COXpPaHEHHsS MAacchl, CO3JaHME Mojelnei
MOJIEKYJ (IIapOCTEePKHEBBIX).

Baskueiinue npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

Bozayx — cmech razoB. Cocras Bo3nyxa. Kucinopoa — aneMeHT u npoctoe BemiectBo. Haxoxienue
KHCIIOpoaa B ipupoje, pusnueckue 1 XuMUUeckue cBoicTBa (peakiuu ropenusi). Oxcunsl. [Ipumenenue
kucnopona. CriocoObl MONy4YeHHsT KUCIOpoJa B Ja0OpaTOpUM W TPOMBIIUIEHHOCTH. Kpyrosopot
Kucnoposa B mpupoze. O30H — alIOTpoIHast MOJU(PHUKAIINS KUCIOPO/Ia.

TeroBoit  3pdekT XUMUUECKOW  peakiud, TEPMOXUMHUYECKHE ypaBHEHUS, JK30- H
SHJOTEPMHUYECKIE peaKIuu. TOMINBO: Yrojdb M METaH. 3arps3HEHHE BO3AyXa, YCHJICHHE MapHUKOBOTO
a¢dekra, pa3pyiieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpocroe BemiecTBO. HaxokjeHue Bojopojaa B mpHupoje, hU3ndecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI TTOTydeHUs. KUCIOTRI 1 CoNH.

MonsipHblii 00bEM ra30B. PacuéTsl IO XMMUYECKUM YPaBHEHUSM.

®dusnyeckue cBoiicTBa BoJibl. Boja kak pactBoputelib. PacTBopsl. HachlllleHHbIE U HEHACHIILIEHHbIE
pactBopbl. PactBopuMOCTb BeHIECTB B Boje. MaccoBasi J10Jisi BellleCTBa B pacTBope. XHUMHUYECKHUE
cBoiictBa Bobl. OcHoBanus. Ponb pacTBOpOB B MpHpoje W B KM3HM 4enmoBeka. KpyroBopor Bojabl B
npupozie. 3arpsA3HeHue NpUpoaHbIX Bo. OXpaHa M 09MCTKA MPUPOIHBIX BOJ.

Knaccudukanys  HEOPraHWYECKUX  COCTUHCHHH. OKcuasl. Knaccuduramnust — OKCHJIOB:
cosieoOpasyromire (OCHOBHBIC, KHCIIOTHBIC, am(oTepHbIe) U HecojeoOpasyromme. HomeHkiarypa
OoKcuJ0B. PU3NUECKHE U XUMUYECKHE CBOWCTBA OKCHIOB. [loayueHue okCuaoB.

OcnoBanns. Kmaccudukanms ocHOBaHUM: MIENOYN U HEPaCTBOPUMBIEC OCHOBaHHUA. HoMeHKIaTypa
ocHoBaHMM. Du3nyeckre U XMMUYECKHE CBOMCTBA OCHOBaHUH. [ToydeHne ocHOBaHMIA.

Kucnoter. Knaccudukanust kuciaor. Homenknatypa KucioT. @u3ndeckue U XUMHUIECKHE CBOMCTBA
kucnot. Psg akruBHoctu MmetasuioB H. H. bekerosa. [lonyyeHue KUCIoT.

Comu. HomenknaTtypa comeil. @u3ndyeckue 1 XUMHUECKHE CBOMCTBA cojieil. [lomydueHue comei.

I'enerndeckas cBA3b MKy KTacCaMH HEOPTAaHUYECKUX COCTMHEHHH.

Xumuueckuit IKcnepumenm:

KauecTBEHHOE OIpeNelIeHne COJAEpPKaHus KHUCIOpoJa B BO3AyXe, IMONy4deHHWe, coOupaHue,
pacro3HaBaHWE W M3y4YeHHE CBOWCTB KHCIIOPO/Ia, HAOMIOIEHIE B3aNMOICHCTBHS BEIIECTB C KHCIOPOIOM
Y yCJIOBWS BO3HUKHOBEHUS W MPEKpaIIeHns TopeHns (Toxapa), 03HAKOMJICHHE ¢ 00pa3laMHu OKCHJIOB U
OlMCAaHWE WX CBOKMCTB, IIONy4eHHE, COOMpaHWe, pAcIlO3HABAaHHE W W3y4EHHE CBOWMCTB BOJIOpOJA
(ropenme), B3ammopeiictBue Bomopona ¢ okcupom Meam  (II)  (BO3MOXXKHO — HMCHOJB30BaHUE
BHJICOMATEPHAIIOB), HAOIIOIEHIE 00Pa3IIOB BEIIECTB KOINYECTBOM | MOIIb, MCCIIeIOBAaHUE OCOOSHHOCTEN
PACTBOpEHHUS BEMIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO, TPUTOTOBICHHE PACTBOPOB C OIMPENENEHHON
MacCOBOM J0iel pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOBI C METAITIAMH (HATPUEM U KaIIbIHEM)
(BOBMOXXHO HCIIONIB30BAHHUE BHCOMATEPHAIIOB), HWCCIEIOBaHWE OOpPa3IOB HEOPTaHWYECKUX BEIIeCTB
Pa3TUYHBIX KIIACCOB, HAONIOJEHNE M3MEHEHUS! OKPAaCKW WHIUKATOPOB B PAacTBOpaX KHUCIOT W INENOYEH,
n3ydeHue B3ammoeiictBus okcuna memu (II) ¢ pacTBopoM cepHOU KHCIOTBI, KHACIOT C METaJulaMH,
peaxIuii HelTpau3aluy, MolydeHue HepaCTBOPUMBIX OCHOBaHHM, BRITECHEHHUE OJTHOTO METalIa JPYTruM
W3 pacTBOpa COJIH, PEIIeHHe dKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHele Ki1acchl HeOpraHMIECKHX
COETUHEHUI.

Ilepuoguyecknii 3axkon u Ilepumoamyeckasi cucremMa xumudeckux 3Jjemenros /[l H.
MenpeneeBa. CrtpoeHne aromMoB. XuUMHUYeCKasi CBA3b. (OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

[lepBpie MOMBITKM KiIacCU(UKAMKM XUMHYECKUX JJIeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE W MISIOYHO3EMEIbHbIE METAJUIbl, TaJOTeHbI, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUIAPOKCHIBI.

[lepuonuueckuii 3axon. llepmonuueckas cucrema xumuyeckux snemeHToB Jl. U. Menneneesa.
Kopotkonepuonnas u jmmHHONIeproaHas GopMel [lepronnyeckoit CHCTEMbl XUMHUYECKUX d1eMeHTOB [l



W. Mengneneesa. Ilepuoast u rpymnmbl. OU3NYECKUI CMBICT MOPSIAKOBOIO HOMEpa, HOMEPOB TMEpUoaa U
CPYIIIBI BJIEMEHTA.

Crpoennie atoMoB. CocTaB aTOMHBIX sfep. M3orombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX
o0onouek atomoB mepBbix 20 xumudeckux aieMeHTOB [lepmommueckoii cucremsl [|. M. Menneneesa.
XapaKTepucTUKa XHUMHUYECKOTO »JJEMEHTa IO ero mnojoxkeHuto B llepumomuueckoit cucreme /.
N. Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHMSI paJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METAJUTMUYECKUX U
HEMETA/NIMYECKUX CBOMCTB MO TPyIIIaM U MEPUOIAM.

3nauenue Ilepmomuueckoro 3akoHa u llepuomnyeckoil CUCTEMBI XHMHMUYECKUX DJIEMEHTOB IS
pa3BUTHs HayKku U npakTuku. [. . MeneneeB — yu€Hblil U TpaXJaHuH.

Xumudeckast cBsi3b. KoBajeHTHas (IOJSIPHAsl U HEMOJSIPHAS) CBSI3b. DJICKTPOOTPHUIATEIHLHOCTh
XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp oxucieHus. OKUCIUTETLHO-BOCCTAHOBUTENIBHBIC peakiuu. l[Ipomecchl okucieHus u
BoccTaHoBJIeHUsI. OKUCIUTETN U BOCCTAHOBUTENH.

Xumuueckuil IKcnepumenm.

M3ydyeHrue oOpa3lloB BEIISCTB META/UIOB M HEMETaJJIOB, B3aMMOJICHCTBUE TMJPOKCHIA IMHKA C
pacTBOpaMH KHCJIOT W TIEI04YeH, MPOBEACHUE OIBITOB, HLTIOCTPUPYIONINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEaKIHid (TOPEHHE, PEAKIIUH PA3TIOKEHUSI, COCTUHCHUS).

Mesxcnpeomemmuoie céa3u

Peanmuzarmss MEXIPEIMETHBIX CBSI3€H MPHU M3yUYCHWU XHUMHH B 8 KJIACCe OCYIIECTBIISICTCS 4epe3
HCIIONIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATHH, SIBJISIONTUXCSI CHCTEMHBIMHA
JUTSI OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIC TOHSITHS: Hay4HbIH (DAaKT, THIIOTE3a, TEOPHs, 3aKOH, aHaJIu3, CHHTE3,
Kiaccuukaiys, MepUuOANIHOCTh, HAOMIONEHUE, DKCIEPUMEHT, MOJACTUPOBAHUE, U3MEPEHHUE, MOICIb,
SIBJICHUIC.

®duznka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaJHOaKTUBHOCTD,
MOJIEKyJa, DJIEKTPUYECKHI 3apsiy, BEIIEeCTBO, TelOo, 00BEM, arperaTHOE COCTOSHHE BEIIECTBAa, Tas,
(bm3nuecKue BETMYNHBI, EMHUIIBI H3MEPEHHUs, KOCMOC, TUIAaHETHI, 3BE3bI, ComHIIe.

Buonorus: horocunTes, apixanue, onocdepa.

Ieorpadus: atmocdepa, Tuapocdepa, MUHEpANbl, TOPHBIE TOPOJBI, TOJE3HBIC HCKOMAEMEBIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BemecTBo U XuMHU4YecKasi peakuus

Ilepuoanueckuii 3axoH. Ilepuonuueckas cucremMa xumudeckux siemeHToB [[. M. Menpaeneena.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XMUMMYECKHUX 3JIEMEHTOB IEPBBIX TPEX
[EPUOJOB, Kalus, KajbUUs M HUX COCIMHEHUH B COOTBETCTBUM C IMOJOXKEHHEM 3JIEMEHTOB B
[Tepuonnyeckoil cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMHUUECKOH CBSI3U. THITBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT TUIA KPUCTAIUIMUECKON PEIIETKH U BUJA XUMUYECKOU CBSI3U.

Krnaccuukanys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSL K  Pa3IMyHbIM  KJIacCaM  HEOPraHWYEeCKUX  COCOMHEHHH, TIeHeTHdecKas CBs3b
HEOPraHMYECKUX BEIIECTB.

Knaccupukanys XUMHYECKMX PEaKUMHd IO pa3IndHbIM [pHU3HAKaM (10 YHCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3(deKTy, M0 HM3MEHEHHIO CTeleHEH OKUCIICHHS
XMMHYECKUX BJIEMEHTOB, 10 OOpPAaTUMOCTH, HO Y4YAacTHIO KaTajau3aropa). JK30- M SHAOTEPMUYECKHE
peakunu, TepPMOXMMUYECKUE YPAaBHEHNUS.

[lonsitie o ckopoctn xumudeckod peakuuu. Ilonsarue 00 o0OpaTUMBIX M HEOOPATHMBIX
XMUMHYECKUX peakuusx. IIoHsTHEe O rOMOreHHBIX M TeTeporeHHbIX peakuusix. [loHsTtue o karanmse.
[lonarne o xuMuyeckoM paBHOBeCHH. DaKTOpbI, BIHUSIOINIMNE HAa CKOPOCTh XMMHYECKOM pEaKIMH M
MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC ~ pPEAKUUH,  3JEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTAHOBHUTENBHON peakiuu. CocTaBieHNE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN C
HCIOJIb30BaHMEM METO/Ia 3JIEKTPOHHOI0 OajaHca.



Teopust 2MEKTPONUTUIECKON AMCCONUALINN. DIEKTPOIUTH U HEAICKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHHu3M TUCCOLMAIMH BEIIECTB C PAa3TUYHBIMU BUIAMH XUMHUYECKOW cBs3H. CTerneHb AMCCOLHAIIH.
CuJbHBIC U c1a0bIe AIEKTPOIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIIOBHS TIPOTEKaHWs pEaKIMi HOHHOrO OOMEHa, MOJHBIE |
COKpAaIlIEHHbIC HWOHHBIC ypaBHEHMs peakiuil. CBOHCTBAa KHCIOT, OCHOBaHUW U CoJied B CBETE
MPEACTABICHUI 00 AIIEKTPOIUTHYECKON auccouuanui. KauecTBeHHbIE peaknuu Ha HOHBI. [loHsATHE O
TUAPOJIA3E COJIEH.

Xumuueckuii IKcnepumenmn.

O3HAaKOMJICHHE C MOJICIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEHIECTB — METAIJIOB U
HeMeTaJuIoB (rpaduTa M anMasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIETOBAHUE 3aBHUCHUMOCTH
CKOPOCTH  XHMHYECKOH peaKkIWh OT  BO3JCHUCTBUS  PAa3NUYHBIX  (aKTOpOB,  HCCICAOBAHHE
AJIEKTPONPOBOHOCTH PAcCTBOPOB BEUISCTB, Ipollecca AWCCOIMAIMU KHCIOT, IIeIo4Yed M coler
(BO3MOYKHO HCITOJIb30BAHUE BHJICO MaTEpHalioB), MPOBEICHHE OIBITOB, WILTIOCTPUPYIOMIMX TMPH3HAKH
MPOTEKaHUsI PEaKIMii MOHHOrO0 OoOMeHa (0Opa3oBaHHE OCajKa, BBIICICHUE ra3a, oOpa30BaHHE BO/IbI),
OIBITOB, WJUIIOCTPUPYIOIIUX IMPUMEPLI OKHUCIUTCIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, peakuuun
pa3ioKeHHs, COCJMHEHHsI), PACIIO3HABaHHE HEOPraHMYECKUX BEIIECTB C IOMOMIBI0 KaueCTBEHHBIX
peaKHI/Iﬁ Ha MOHBLI, PCIICHNUE OKCIICPUMCHTAJIbHBIX 3a/1a4.

Hemertanbl U HX coeTUHEHHS

OOmias xapakTepucTuKa TamoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHBIE CTENEeHU
okucieHus. CTpoeHue u (pU3MUecKue CBONCTBA MPOCTHIX BEIIECTB — I'aJIONCHOB. XMMHUYCCKHE CBOMCTBA
Ha IpuMepe xJopa (B3anMOJIeHCTBHIE C METaNIaMH, HEMETaJUIaMH, Iero4aMu). XiopoBoaopos. ConsHas
KHCJIOTa, XMMHYECKUE CBOWCTBA, TOJNy4YeHHE, NMpHMeHeHHue. JleiicTBUe XJopa W XJIOPOBOJOpOAa Ha
OpraHu3M 4€JI0BCKaA. Baxnenmnme XJIOpUABI 1 UX HAXO0XKJICHUE B IIPUPOIC.

Ob6mrast xapaktepucTuka 371eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOSHUST aTOMOB, XapaKTEePHBIC
creriean okuciieHns. CtpoeHne W (DU3HMYECKHE CBOMCTBA IMPOCTBIX BEHIECTB — KUCIOPOAA M CEpPHI.
AJTOTpOITHBIE MOIM(UKAIIMK KHCIOPOJa W Cepbl. XWUMHYECKHE CBOWCTBa cephl. CepoBOmOpPOI,
CTpoeHue, (QU3WYecKne W XUMHUYeckhe cBoicTBa. OKCHABI cephl KaK MPEACTaBUTENH KHCIOTHBIX
okcunoB. CepHasl KHCIOTa, (U3UYECKHE W XUMHUECKHE CBOMCTBa (OOIIME Kak MpEJCTaBUTENs Kiacca
KHACIOT M crnenupuveckre). XUMHUECKAE PEaKINW, JeXKallie B OCHOBE HPOMBINUICHHOTO CIIOC00a
TIOJIY9CHUSI CEpHOM KHCIOTHL. llpuMeHeHne cepHOil KHCIOTHL. CONM CEpHON KHCIOTHI, KaueCTBEHHAS
peaknms Ha cynbdaT-moH. HaxokmeHue cepbl U e€ COeOUHEHUN B MPHUPONIE. XUMHUCCKOE 3arps3HEHUE
OKPY’KAIOIIEH Cpelbl COeNMHEHUSIMH cepbl (KHCIOTHBIE IOKIHM, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CITOCOOBI €ro MPEIOTBPAIICHHS.

OO6mas xapakTepucThKa 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHWS aTOMOB, XapaKTepHBIE
CTETIeHW OKHCJIEeHUsA. A30T, paclpocTpaHeHHEe B MpHUpoje, (u3nyeckne W XUMHYECKHE CBOICTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (u3WYECKHe W XUMHUYECKHE CBOKMCTBA, MOJYYCHHUE WU
npumenenne. Comu aMMOHUS, X (pU3MUYECKHe W XMMHUYECKHE CBOWCTBA, NpuMeHeHHe. KadecTBeHHas
peaxius Ha MOHBI aMMOHHUA. A30THas KHCJIOTa, €€ TodydeHne, (U3NYecKrne W XUMHUYECKHE CBOHCTBA
(oOmme Kak TpeCcTaBUTENs Kiacca KUCIOT W crenuduyeckue). Vcmonp3oBaHWe HUTPATOB U COJeH
aMMOHHUS B Ka4eCTBE MHHEPAIBHBIX YAOOpeHW. XWMHUYECKOe 3arps3HEeHHEe OKPYXKAIoMed Cpemsl
COCIIMHEHUSMHU a30Ta (KUCIOTHBIE MO, 3arpsi3HeHHe BO3AyXa, TOYBBI M BomoémoB). Docdop,
a;moTponHele Moudukanuu Gocdopa, Gusmdeckne u xummueckue cBoiictBa. Okcup docdopa (V) u
tbochoprast kucmora, GuU3NUECKMe W XUMUYECKHE CBOMCTBa, momydeHue. Vcnonp3oBanue (ocdaroB B
KauecTBe MUHEPAJIbHBIX YIOOPEHHIA.

Oobmas xapakrepucTrka »meMeHToB [VA-Tpymmbl. OcoOeHHOCTH CTPOEGHUS aTOMOB, XapaKTepHBIC
CTETIeHN OKUCJIEHUs. YTIIepOJI, aJJIOTPOITHbIE MOMU(BUKAIINN, PACIPOCTPAHEHHE B MIPHUPOJIE, (hU3HUECKIE
W XUMHYECKHe cBoWcTBa. AzcopOmms. KpyroBopor yriepoma B mpupoge. OKcuibl yriepona, HX
(m3nueckre M XMMUYECKHE CBONCTBA, JIEMCTBHE HA JKMUBBIC OPTraHU3MBI, TOIYYEHHE W TMPUMEHEHHE.
DKosornyeckue mpodemMsl, cBsi3aHHBIE ¢ OKcuaoMm yriepoaa (IV), rumoresa rinodaabHOTO MOTETICHUS
KJIUMaTa, MapHUKOBBIN A(h(ekT. YronpHas KUcioTa 1 e€ coiu, X GU3nIecKne U XUMHUIECKHe CBOICTBA,
ronydeHre u npuMeHeHne. KadecTBeHHast peakiusi Ha KapOoHAT-HOHBL. Vcrnonp3oBaHne KapOOHATOB B
OBITY, METUITMHE, TPOMBIIIIEHHOCTH U CEJTHCKOM X035 CTBE.

[lepBoHayanpHble TOHATHS 00 OPraHUYECKUX BEIECTBAaX KaK O COCNMHEHUSIX yriepona (Mera,
9TaH, 3TUJICH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCycHas KucioTa). [IpuponHble HCTOYHUKH YTIIeBOIOPOAOB
(yromp, mpupoAHbIA ra3, HedTh), HPOLYKTBI HX mepepaboTku (OEH3WH), UX pOIb B OBITY H
MPOMBIILICHHOCTH. [IOHSATHE O OMONOrMYECKH BaKHBIX BEILIECTBAX: JKUpPax, OelKax, yrieBoJax — M MX
POJHM B )KM3HU YesioBeka. MaTepuaibHOe SAMHCTBO OPraHMUYECKUX U HEOPraHUYECKUX COEMHEHUH.



Kpemuuii, ero ¢usnyeckne m XMMUYECKHE CBOICTBA, MoiMydeHHE U npuMmeHeHue. CoeqmHEHUs
KpemHusi B mpupone. OOmme mnpexacraBieHuss o0 okcuae kpemuusi (IV) m KpeMHHEBOH KHCIOTE.
CuiukaTel, X MCIONB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepHabl:
KepaMuKa, CTEeKJI0, LEeMEHT, OeToH, jkene3o0eToH. [IpobieMbr 0Ge30macHOro  HMCHOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM JKM3HU.

Xumuueckuii IKcnepumenmn.

H3yueHHe o0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJNSHOW KHUCIOTBI, IPOBEICHHE
Ka4CeCTBCHHBIX peaKuHﬁ Ha XJIOpUA-UOHBI U Ha6HIO[IeHI/Ie IMPpU3HAKOB HUX TIPOTCKAaHHA, OIbITHI,
oTpaxxaromme (U3NYeCKUe M XUMHYECKHE CBOWCTBA TaJIOTCHOB M WX COCAWHEHHU (BO3MOXHO
WCTIOJIb30BaHME  BUICOMATEPHANOB), O3HAKOMJIEHHME ¢ 00paslaMd  XJOPUAOB  (TaJloreHUJIOB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHUSIMHU (BO3MOKHO HMCIOIb30BaHUE BHICOMATEPUAIIOB),
HaOIo/IeHne Tporecca oOyriIMBaHUSl caxapa IMoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
M3y4eHHe XUMUYECKHX CBOMCTB pa30aBI€HHOW CEPHOI KMCIIOTHI, IPOBEIEHNE KAUeCTBEHHON peaKIny Ha
cynbhaT-uOH W HaOJIOJIeHHE TpU3HAKa e MpOTeKaHHs, O3HAKOMIJIEHHE C (DU3MYECKUMH CBOWCTBAMH
azora, hochopa u UX coeqHEHUH (BO3MOYKHO HCIIOIb30BaHUE BHUJICOMATEPHAIIOB), 0Opa3IlaMi a30THBIX
n (hocopHBIX YHOOpEHUi, MONydeHHe, COOMpaHHUe, pacliO3HABAHHWE M HM3y4YCHHE CBOMCTB aMMHaKa,
MPOBEJICHHE KAUeCTBEHHBIX pPEaKIUii Ha WOH aMMOHHs M (ocdarT-HOH M HM3ydeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJAEHCTBUE KOHIEHTPUPOBAHHONW a30THOW KHCJIOTBI C MeAbI0O (BO3MOXKHO
WCIOJIb30BaHNE BHJIEOMATEPUAJIOB), U3yUEHHE MOJIENel KPUCTAIIMYECKUX PEmETOK anmMasa, rpadura,
(hymiepena, 03HaKOMJIEHHE C TIPOI[ECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHe, COOMpaHNe, paclio3HaBaHHE W M3yYEHHE CBOMCTB YTIIEKHCIIOTO
rasza, IMpPOBCACHNC Ka4YCCTBCHHBIX peaKuHﬁ Ha Kap60HaT U CUJIIMKAT-MOHBI U HU3YYCHUEC ITPHU3HAKOB HX
IIPOTCKaHMA, O3HAKOMIJICHUEC C HpOJIyKHI/IeI‘/'I CUJIMKATHOM ITPOMBIIIIIIEHHOCTH, peucHue
OKCIICPUMEHTAJIBHBIX 3a1a4 110 TEME «Baxnelimme HeEMETAIIBI B UX COCAUHCHUA».

MeTta/iibl U X COeIMHEHHUS

OOmas xapaKkTepuCcTHKa XUMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TOJOXKEHUS B
[Tepuommyeckoii cucteme xummueckux dieMmeHToB [I. M. MenmeneeBa u crpoeHuss atoMoB. CTpoeHune
MeTayuIoB. Merajuinyeckasl CBSI3b W METaJUTHUecKas KpPHCTaJuIMdecKasi pemeérka. DIeKTPOXUMUYECKUN
psAn HampshKeHWH MeramioB. Du3mdeckne W XWMHUYECKHE CBOWCTBA MeramioB. OOmme crocoOb!
rosTydeHusi MeTayyioB. [IoHSATHE O KOPPO3WH METaJNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI WX OT KOPPO3UH.
CrmutaBsl (cTanb, 9yTyH, JIOPATIOMHHAN, OPOH3a) U UX MPUMEHEHHE B OBITY U ITPOMBITINICHHOCTH.

[Ilenounsie MeTayabl: MojoKeHue B llepuoanyueckoil cucTeMe XUMHUYECKUX 3JeMeHTOB JI.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HaXOXJEHUE B Mpupojie. Pu3nieckue U XMMHUYECKUE CBOMCTBA
(ma mpumepe Hatpust W Kanws). OKCHABI W THIPOKCHIBI HATPUS W Kanmus. lIpuMeHeHHe IMIemodHbIX
METAJIOB U UX COEIUHEHUI.

[[lenouno3eMenbHbIEe METAJUIbl MarHui W KajplMid: monoxkeHue B Ilepumoaudeckoil cucrteme
xuMHu4eckux saemeHToB J[. . MeneneeBa, cTpoeHHe WX aTOMOB, HaXOXJIeHHE B npupoje. Puzndeckue
M XUMHYECKHEe CBOWCTBA MarHusl W Kaiblus. BakHeWinne coeAnHEHUsS Kaiblus (OKCHM, THIPOKCHU,
conr). JKECTKOCTH BOZBI M CTIOCOOBI €€ YCTpaHEeHHS.

AmoMunuii: nonoxenue B llepuoanueckoit cucrteme xumuueckux sneMmenToB . M. Menneneena,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupome. Du3MYeckne W XUMHYECKHE CBOWCTBA aIFOMUHHUS.
AmboTrepHBIe CBONCTBA OKCH/A ¥ THAPOKCH A ATFOMUHUSI.

Kenezo: nonoxxkenue B llepmoanueckoi cucreme xumuyeckux siaemeHToB JI. M. Menneneena,
CTpOGHHE aToMa, HaXOKJeHue B mpupone. Dusmdueckne W XUMHUYECKHE CBOWCTBa xkeme3a. OKCHUbI,
ruapokcusl u comn xenesa (1) nxenesa (1), ux cocTas, cBoOiicTBa U IOTy4YeHHUE.

Xumuueckuit IKcnepumeHm:

O3HAKOMJIEHHE C O0pa3llaMH METaJNIOB W CIDIAaBOB, WX (DM3MYECKHMMH CBOWCTBAMH, U3ydeHHUE
pe3yabTaTOB KOPPO3UH METAIUIOB (BO3MOXHO HCIIOJIh30BAaHUE BHJIEOMATEPUAJIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJIa KaJBIIUs W HATPUS C BOJOW (BO3MOXKHO WCIIOJIb30BAHUE BUICOMATEPHAIIOB),
WCCIIEJIOBAaHNE CBOWCTB JKECTKOW BOJNBI, IIpoIlecca TOPEHHUsS JKene3a B KHCIopoae (BO3MOXKHO
WCIOJb30BaHME BHICOMATEPUATIOB), IPU3HAKOB MPOTEKaHUSI KAYECTBEHHBIX PEAKIUil Ha WOHBI: MarHus,
KaJlbIUsl, ATFOMUHAA, IMHKA, xene3a (II) u xenesa (111), mexn (II), HaOrOEHUE M ONMCaHHUE TTPOIIECCOB
OKpalllMBaHWs TUIAMEHM HMOHAMHU HATpUs, Kalusd W  Kalmblsd (BO3MOXKHO  HCIIOJNB30BAHUE
BHJICOMATEPUAIIOB), UCCIIEI0BaHHE aM(OTEPHBIX CBOMCTB TMJIPOKCHIA aTFOMUHUS U THIPOKCHIA ITUHKA,
pELIEHHE PKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHeline MeTaiuibl U UX COSAUHEHUSI.

XHUMHUS U OKpY:KaoIas cpeaa



BermecTBa 1 MaTepualisl B MOBCEAHEBHOM JKM3HU 4eloBeKa. besomacHoe Mcmonb30BaHue BEIIECTB
U XUMHUYECKHUX peakuuid B ObITy. [lepBasi mOMOIIb MPH XUMUYECKHX 0)KOTaX U OTPABIICHUSIX.

XuMHUecKoe 3arps3HEHHE OKpyKaomled cpensl (mpedenbHas JOMyCTUMash KOHIICHTPALHsI
Betects, ganee — [1JIK). Ponb xuMun B perieHr# SKOJIOrHYECKUX POOIeM.

Xumuueckuit IKcnepumenm:

H3ydeHHe 00pa3IoB MaTepHUajoB (CTEKIIO, CIIJIABbl METAIUIOB, TOTMMEPHbIC MATEPUAIIHI).

Mesxncnpeomemnvie cea3u

Peanmzanust MEXIpEeAMETHBIX CBSI3€H MPHU M3YyYCHUH XMMHUU B 9 Kllacce OCYIIECTBIISICTCS 4Yepes3
WCTIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MMOHATHUH, TaK U MOHATHH, SIBISIOMINXCS CHCTEMHBIMU
JUISL OTZICNIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOr O LIUKIIA.

OOmre ecTecTBEHHO-HAYUHBIC MOHSTHS: HAYYHBINA (aKT, THIIOTE3a, 3aKOH, TEOpHsl, aHAIN3, CHHTES,
KJaccu(uKamys, MepUuoJUIHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIHUPOBAHNUE, W3MEPEHHE, MOJICIb,
SIBIICHUE, TAPHUKOBBIN d((HEKT, TEXHOIOTUS, MATEPHAIIBI.

Ousuka: mMarepusi, aToM, IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAANOAKTUBHOCTD,
MOJIEKYJa, DJEKTPUUYECKUW 3apsj], MPOBOIHUKH, TOIYIPOBOIHUKH, JHAJIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TelO, O00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, Ta3, pacTBOp, pPacTBOPHUMOCTS,
KpHUCTa/INUecKass penIéTka, CIUlaBbl, (U3MUECKUE BETHYUHBI, CAMHUIBI HM3MEPEHHs, KOCMHUYECKOe
MPOCTPAHCTBO, TIAHETHI, 3BE3]1bI, COHIIE.

Buonorusi:  ¢porocuHTe3, JpIxaHue, Ouocdepa, dKOCHUCTEMa, MHHEpaJbHBIE YIOOpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

Ieorpadus: atmocdepa, Tuapocdepa, MUHEpANbl, TOPHbIE TOPOJbI, TOJE3HBIE HCKONAEMEBIE,
TOIJIMBO, BOJIHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUSI IIPOIPAMMBI OCHOBHOTO 00IIEr0 00pa3oBaHMs JOCTUTAIOTCS B
Xofe OOyYeHHs] XMMHH B €IUHCTBE Y4eOHOM M BOCITHTATEIBHOW MAEATEIPHOCTH B COOTBETCTBHH C
TPAJUIMOHHBIMA ~ POCCHHCKAMH  COLMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMH I[IEHHOCTSIMH,
NPHUHSTHIMA B OOIECTBE MPABAIIAME M HOPMaMH MOBEICHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUSI,
CaMOpPa3BUTHS M COLMAIA3AINN 00yIAIOIHXCSL.

JIMYHOCTHBIE PEe3yNMbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOICTBOBATHCS CHCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPHEHTAIMI U PACHIMPEHHE OMbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YaCTH:

1) naTpuOTHYECKOr0 BOCIIUTAHUS:

[[EHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY W HAyIHOMY
HACIIC/INIO, TIOHMMAHHUS 3HAYCHUS] XUMIYECKON HAYKH B KHU3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BIIQJICTh JJOCTOBEPHOM WH(OpMAIMell O MEepemoBBIX [OCTHKCHHSX W OTKPBITHAX MHPOBOM H
OTEYECTBEHHOM XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHUpPa U OOIIECTBA;

2) rpaKIaHCKOIr0 BOCIIMTAHUS:

[PEICTaBICHHS O CONMATBHBIX HOPMax W MPaBUJIAX MEKIHYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBC,
KOMMYHHUKATHBHOM  KOMIICTEHTHOCTH B  OOILIECTBEHHO  IIOJIE€3HOW, y4eOHOHMCCIEI0BATEIbCKOM,
TBOPYECKOW M JIPYrMX BHIaX IESTEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOM JEATEIBHOCTH
[pH BBINOJHEHUH y4YeOHBIX, ITO3HABATENBHBIX 3a71a4, BBIIOJHCHHH XHMHYECKHX OSKCIEPHMEHTOB,
CO3[[aHMU Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHHMAHHIO M B3aHMOIIOMOIH B IIPOLECCE TOM
y4eOHOW JIeSTENbHOCTH, TOTOBHOCTH OI[CHMBATH CBOE IOBEJICHHE W IOCTYIKA CBOMX TOBApHUILEH C
MO3UIMK HPABCTBCHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSL:

MHPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE M XUMUYECKOH DPEAKI[HH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U COCTABJISIOIIME OCHOBY JIJIsl IOHUMAHHUS CYITHOCTH HAYYHOM
KapTHHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJBI, B3aHMOCBSI3SX
YeNIOBEKa C MPUPOIHOM CPEIOid, O PO XUMUH B MO3HAHUH 3THX 3aKOHOMEPHOCTEH;



[03HaBaTEIbHBIC MOTHBBI, HATIPABJICHHBIC HA TIOTYYCHHUE HOBBIX 3HAHUHU MO0 XUMHUU, HEOOXOTUMbIC
JUIE  OOBsICHEHMsI HaOJOJaeMbIX MPOIECCOB W SIBJICHWUH, II03HABATCIBHOW, WH(GOPMAIIMOHHONW U
YUTATEIBCKOH KYJIbTYPhl, B TOM YHCJEC HABBIKOB CaMOCTOSITEILHOW pPabOThl C y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TIOCTYITHBIMU TEXHHUECKHUMHU CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOIOTHH;

WHTEpeC K OOydYeHHI0 M TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
camMo00pa30BaHUIO, TIPOCGKTHOM W HCCIENOBATEIBCKOW JIESITENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HATPaBJICHHOCTH M YPOBHS O0Y4EHHUS B TaJIbHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPHI 310POBbS:

OCO3HAaHMWEC HNCHHOCTHU KHM3HU, OTBECTCTBEHHOI'0O OTHOUICHHA K CBOCMY 3J0POBbLIO, YCTAHOBKHU Ha
3I0POBBIA 00pa3 KHU3HH, OCO3HAHME MOCIEACTBUNH M HEMPUSTHE BPEIHBIX MPUBBIYEK (YHOTpeOICHUs
QJIKOT0JI5, HAPKOTUKOB, KYpPEeHUsI), HEOOXOIUMOCTH COOJIOICHHSI IPAaBHII 0€30MaCHOCTH MIPH 0OpallleHun
C XUMHUYCCKHUMHU B€UIECTBaAMU B 6I>ITy u peam)Hoﬁ KH3HH,

5) Tpya0BOro BocnuTAHUS:

HMHTEPEC K MPAKTHYSCKOMY M3YUYCHUIO TIpodeccuii U Tpya pa3iiMaHOro pojia, yBaKEHUE K TPYAy U
pe3yabTaram TPYJOBOM JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHMS NPEIMETHBIX 3HAHUM IO
XMMUHU, OCO3HAHHBI BHIOOP HMHIUBHIYATbHOW TPACKTOPUH TNPOJIOIDKEHHS 00pa3oBaHUsi € y4ETOM
JIMYHOCTHBIX HWHTEPECOB U CHOCO6HOCTI/I K XHMHH, OGH.[GCTBGHHLIX HUHTCPECOB U HOTpe6HOCTeI\/'I,
YCIICIIHONH PO ECCHOHAILHOM JICITCIBHOCTH M Pa3BUTHS HEOOXOJAMMBIX YMEHHH, TOTOBHOCTh
aIalI THPOBATHCS B TIPO(ECCHOHATIBHOM CpeJIe;

6) 9K0JIOrM4ecKOro BOCIIUTAHMSI:

9KOJIOTUYECKH IIeJIecO00pa3Hoe OTHOMIEHHE K MPHUPOJE KaK MCTOYHMUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIecTBOBaHHWsA, NMOHMMaHUE IEHHOCTH 3/I0POBOTO M 0Oe30macHOro olOpa3a >KU3HH, OTBETCTBEHHOE
OTHOILIEHUE K COOCTBEHHOMY (HU3MUECKOMY M ICHXHUYECKOMY 3JI0pPOBBIO, OCO3HAaHHE I[EHHOCTH
coOro/IeHNsT TIpaBWJI OE30IacHOrO TOBEACHWS TpPH paboTe C BEIIeCTBAaMU, a TaKKe B CHUTYaIUsX,
YTPOXKAIOIIMX 3/I0OPOBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TIPUMEHSTHh 3HAHMSA, TIOTy4aeMble TPW W3YUYEHUH XWUMHH, Ui DPEHIeHUs 3ajad,
CBSI3aHHBIX C OKpY’Karolled MpUPOJHON cpenoid, JUisl MOBBIIIEHUS YPOBHS JKOJOTMYECKOW KYJIBTYPBHI,
OCO3HAHUS TINOOAIBHOTO XapakTepa SKOJIOTWYECKHUX TPOOJIIEM W IMyTed HUX pemeHus MOCPEICTBOM
METOJIOB XUMHH, IKOJOTMYECKOTO MBINUICHNS, YMEHHUS pPYKOBOACTBOBAaTHCS MM B II03HABATENHHOM,
KOMMYHUKATUBHON U COIIMAJIbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMeTHBIX Ppe3yJbTaTOB  BBIACNAIOT 3HAuWMble JUId  (popmMupoBaHUs
MHUPOBO33pEHUS O0IEHAYYHbIE TTOHATHS (3aKOH, TEOpHSs, IPUHLMI, THIIOTe3a, (PAKT, cUcTeMa, IpoLecc,
9KCIEPUMEHT M JAPYroe.), KOTOPbIE HCIOb3YIOTCSI B €CTECTBEHHO-HAy4YHBIX YUEOHBIX HpPEAMETax M
MIO3BOJISIIOT HAa OCHOBE 3HAHUH M3 3THX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIETIOCTHON HaydHOM
KapTHHE MHUpPA, W YHHBEpCalbHble YydeOHble JACHCTBUs (TO3HABAaTENbHBIC, KOMMYHHUKATHUBHBIC,
peryJIsITUBHBIE), KOTOpbIe oOecreunBaOT  (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO YUCOHOH NEesITENbHOCTH.

IMo3HaBare/ibHbIE YHHBEpPCcAIbHbIE Y4eOHbIE 1eCTBUS

BazoBble Tornyeckne geicTBus:

YMEHHS HCIIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIUICHHUSI NMPH OCBOSHHWU 3HAHHMM: PAaCKPBIBATDH
CMBIC]T XMMHMYECKUX MOHATUH (BBIIEISATh MX XapaKTepHbIC NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
JPYrUMH TOHSTHSMH), HCIIOJIb30BATh IIOHATHS Ul OOBSCHEHHUS OTICNbHBIX (AKTOB M SBJIICHUM,
BbIOMPATh OCHOBAHMS M KPUTEPUU VISl KIACCU(PUKALUN XMMHUYECKUX BEIIECTB M XMMUYECKUX PEaKLUil,
yCTaHaBJIMBaTh NPUUYMHHO-CIEJCTBEHHBIC CBS3M MEXIy OOBEKTAMH H3Y4YCHHUs, CTPOUTH JIOTMYECKUE
paccyaeHus (MHIyKTUBHBIE, ISIyKTUBHBIC, 110 AHAJIOTHH ), JIeJIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yMEHHE TIPUMEHSATh B TMpOLecce IMO3HAHUS TNOHATUS (IPEAMETHbIE M  METalpeIMeTHBIC),
CHMBOJINYECKHE (3HAKOBBIE) MOJIEIIH, HCIIOIb3YEMbIE B XMMHH, TPEOOPa30BbIBATH IIMPOKO MPUMEHSIEMBbIE
B XMMHH MOJIEIIbHBIC MPEACTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 2JIEMEHTa), XUMHUecKas popMmyia U
ypaBHEHHE XUMHUYECKOH pPEaKIUM — MPU PEHICHUH Y4eOHO-TO3HABATEIBHBIX 3a/a4, C YYETOM HTHX
MOJIENIbHBIX TIPEACTaBICHUNA BBIABIATE W XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKUA H3Yy4aeMbIX



OOBCKTOB — XWMHYECKUX BEIIECTB M XUMHUCCKHX PEAKIUi, BBISBISTH OOIIME 3aKOHOMEPHOCTH,
NPUINHHO-CIIEICTBEHHEIC CBSI3U U MMPOTUBOPEUUS B U3yYAEMBIX MTPOLIECCaX U SBICHUSIX.

ba3oBble ucciaenoBareJbckue 1eHCTBUA !

YMEHHE HUCIONb30BaTh MOCTABJICHHBIC BOIMPOCHI B KAaU€CTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KauecTBe OCHOBBI Uil (DOPMUPOBAHHUS THUIIOTE3bI II0 MPOBEPKE TPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKICHUH;

HpI/IO6pCTeHI/Ie OIllbITa 10 IIJIAaHWUPOBAHUIO, opraHmsaiyii MW TPOBCACHUIO YUCHHYCCKUX
9KCTIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOIOM IIpOIecca, CaMOCTOSTEIbHO INPOTHO3UPOBATH €ro
pe3yabTaT, (QOopMyIMpoBaTh OOOOIICHHUS U BBIBOJABI 10 pe3yJbTaTaM IMPOBEIEHHOIO OIbITA,
HCCJIC/IOBAHMS, COCTABIISITH OTYET O MPOZCIaHHON padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMPaTh, aHAJTTM3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAIMIO PA3TUYHBIX BUIOB H (OPM
NpeacTaBJICHUs, MOIYYaEMYyI0 U3 Pa3HbIX MCTOYHUKOB (Hay‘{HO-HOHy.HHpHaH JMTEpaTypa XUMHUYECKOI'O
coIlepKaHusl, CIIPaBOYHBIC MMOCOOUS, pecypchl MHTEepHETa), KPUTHUUECKH OIEHUBATH MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIHIO;

yMEHHE TPUMEHSTh pa3IMYHble METOJbl M 3alpoChl MPH TOUCKE M OTOOpe HH(OpMAIMH |
COOTBETCTBYIOIIUX JIaHHBIX, HCO6XOI[I/IMBIX JJIA  BBIITOJIHCHU S y‘~I66HbIX 1 IIO3HABATCIIBHBIX 3aJa4
ONPENENEHHOr0 THUIA, IPHOOPETEHHWE OIbiTa B  O0JACTH  HCIIOJIb30BaHUS  MH(OPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TCXHOHOFHﬁ, OBJIAJICHUEC Ky_HBTypOfI AKTUBHOI'O HUCIIOJB30BaHUA Pa3IMYHbIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMpATh ONTHUMaNIbHYIO0 (popMy mpencraBieHust HHPOPMAIUH |
WUTIOCTPUPOBATh pelllaeMble 3aJlaqd  HECIOXKHBIMH CXEMaMH, JUarpaMMaMi, JpyrUMH (QopMaMu
rpaduKy ¥ UX KOMOMHAIIUSIMH,

YMEHHE UCTIOJIb30BATh U aHATM3UPOBATH B IIpoIiecce yueOHON U MCCIIENOBATEILCKON JIESITEeIbHOCTH
HHq)OpMaIII/IIO O BJIMIHUW TIPOMBIIIIICHHOCTHU, CEJIIBCKOI'O X03sqiicTBa M TpaHCIIOPpTa Ha COCTOAHUEC
OKpY’Katollel NMPUPOJHON CpPEIbl.

KomMmyHuKaTHBHBIE YHUBepcAJIbHbIE yueOHbIe el CTBUSI:

YMEHHS 3a7aBaTh BOIPOCHI (B Xome mmanora W (WiIM) TUCKYCCHH) IO CYIIECTBY OOCYKITaeMOi
TeMbl, (HOPMYITHPOBATH CBOH MPE/TIOKEHUSI OTHOCUTEIIBHO BBIMTOIHEHUS PEIOKEHHON 3a]1a4u;

YMEHHS TMPEACTABIATh TMOJTYYCHHBIC PE3YNbTAThl MO3HABATEIBHOW ACATEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO0 PE3yJbTATOB BBIMNOIHEHUS XUMHYECKOTO JKCIEPUMEHTA
(;mabGopatopHOro oOmbITa, JAOOPAaTOPHOM padOTHI IO WCCIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOCKTA);

YMEHUSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHW ITO3HABATEIBHOW U
HCCIIEIOBATENILCKON JICATENFHOCTH TPH PENICHUW BO3HUKAIONIMX IMPOOJIEM Ha OCHOBEe yuéra OOIInX
WHTEPECOB M COIJIACOBAHUS TO3UIMUKA (OOCYXKICHHs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI,
KOODJIMHAIINSI COBMECTHBIX JICHCTBHM, OINpECICHUE KPUTEPUEB MO OIICHKE KayecTBa BBIMOTHEHHON
paboTHI U ApyTHE).

PerynsiTuBHBIE YHUBepPCAJIbHbIE Y4eOHbIe NeliCTBUSL:

YMEHHE CaMOCTOATEIBHO ONPEACIATh LEIN JEATENbHOCTH, IUIAHWPOBaTh, OCYILIECTBIIATS,
KOHTPOJIMPOBaTb U MpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOI AEITEIbHOCTb, BbIOMpaTh Haubosee
s dexTuBHBIE CIOCOOBI pelieHns] YIeOHBIX W MTO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEBEHO COCTABISTH WIIN
KOPPEKTUPOBATh NMPEJIOKEHHbBIH alrOpuT™M JEHCTBUH IPH BBINOJHEHUH 3aJaHUM ¢ y4€TOM MOJIydeHHUs
HOBBIX 3HAaHMH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUSIX, OLEHUBATH COOTBETCTBHE
MOJY4YEHHOTO pEe3ysibTaTa 3asBJICHHOW LEMH, YMEHHE HCIONb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI,
MpeAaraeMble B yCIOBUH 3a1aHHH.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeIMeTHBIX pe3yJIbTaTOB TI0 OCBOCHUIO 0053aTEIIEHOTO COJIEPIKAHUS, YCTAHOBICHHOTO
JMaHHOHW (enepaabHON pabovel mporpaMMoN, BBIJIEISIOT: OCBOCHHBIC 00YUYAONIMMICS HAyYHbIC 3HAHUS,
YMEHUS U CIIOCOOBI ICHCTBUIM, CrielUpUIECKUe sl TPESAMETHOM 00IacTH « XUMUS», BUIBI JeITEIBHOCTH



10 MOJYYCHHUIO HOBOI'O 3HAHHWA, €r0 MHTEPIIPpETAlluU, HpCO6p330BaHI/IIO U NMPUMCHCHUIO B Pa3JIMYHBIX
y‘Ie6HI)IX 1 HOBBIX CUTYyallUsIX.

K KOHIY 06yqu1/I$1 B 8 kJ1acce MMPEAMETHBIC PE3YJIbTAaThl HAa 0a3o0BOM YPOBHE OOJIKHBI OTpaXaTb

COPMUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MMOHATHH: aTOM, MOJCKYJA, XHMHUYCCKHH DIIEMEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOAHOPOJHAsSI), BaJCHTHOCTH,
OTHOCHUTENbHASI aTOMHAsI 1 MOJIEKYJISIpHAsi Macca, KOJIMYEeCTBO BEIleCTBa, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JIOsT XMMHYECKOTO JJIEMEHTa B COCIUHEHWH, MOJSPHBIA OO0BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJb, O3JEKTPOOTPULIATEIbHOCTh, CTEMNEeHb OKHUCIEHHS, XMMHYEecKass peaxiius,
KIaccu(uKaIys peakiuil: peakiud COCAWHEHMs, PEaKIUK Pa3IOoKEHUs, PEAKIMH 3aMEIeHHUS,
peaknuu oOMeHa, 3K30- U SHJOTEPMUYECKUAE PEAKIIMU, TEMI0BOM dPQEKT peakiyH, SIpo aToma,
3JIEKTPOHHBIN CIIOM aToMa, aTOMHasi opoUTasb, paJuyc aToMa, XMMHYECKasl CBA3b, MOJIIpHAs U
HEeMnoJsipHas KOBaJIGHTHAsI CBSI3b, HOHHASI CBSI3b, MOH, KATHMOH, aHMOH, PacTBOpP, MaccoBast JOJs
BeIecTBa (TIPOICHTHAS! KOHIICHTPAIINS) B PACTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSITUH W MIPUMEHSTH TH IOHSTHUS ITPU
OIMCAHNH BEIIECTB M UX MPEBPAICHUIA;

WCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJISi COCTaBlieHHs (OpMyN BEIIECTB M YypaBHEHHH
XUMUYECKUX PEAKIIH;

OIPE/IETSITh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEIeHb OKHCICHUS
9JIEMEHTOB B OWHAPHBIX COCJMHEHHSIX, NMPUHAIJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIACCY
COEJIMHEHUH 10 POopMyJIaM, BUJ] XUMHUECKOH CBSI3U (KOBAJICHTHASI MU MOHHAS) B HEOPTraHHUYECKUX
COC/INHEHUSIX;

packpsiBath cMbicia [lepuoanueckoro 3akona JI. . MeneneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX 0JJIEMEHTOB OT WX TIIOJIO)KEHUS B
[leproanyeckoii cucteme, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MTOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJIEKYIISIPHOTO yYeHHs, 3aKOHa ABOTaapo;

OIUCHIBATh W XapaKTepu3oBaTh TaOIWuHyto (opmy I[lepromnveckoil CHCTEMBl XUMHUYECKUX
9JIEMEHTOB: Pa3IudaTh MOHITHS «TJaBHas moarpynmna (A-rpymnma)y» u «mobounas moarpymma (b-
TPYIITIa)», MaJIble U OOJBIINE TIEPUOIBI, COOTHOCUTL 0003HAUCHHSI, KOTOPhIC UMCIOTCS B TAOJIHIIC
«Ilepuonnueckass cucrema xumudeckux sgemeHToB [I. . MeHneneeBay € 4YHCIOBBIMU
XapaKTepUCTUKaMH CTPOSHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsi Aapa, ooliee
YHCIIO AJIEKTPOHOB M PACIPEIeTIeHIE UX 0 DJICKTPOHHBIM CIIOSIM);

KJIACCHU(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHUIECKHE BEIIECTBA, XMMHUUYECKHE PEaKIINH
(10 9MCITy M COCTaBY YYaCTBYIONIMX B PEAKIIUU BEIIECTB, IO TEIIIOBOMY A (heKTy);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
TTOTBEPIKIasi OMMCAHNE TIPUMEPaMU MOJIEKYJISPHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHYECKUX
peakumii;

IIPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHUST XUMUYECKUX TIPEBPAMISHUH B Pa3IHYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCHTEIBHYIO MOJEKYJSPHYIO W MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO JIOINIO
XUMHYECKOTO JJIEMEHTa 10 (popMylie COeITWHEHHs, MAacCOBYIO JONIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEAKIIHH;

MIPUMEHATH OCHOBHBIE OIEPAIMH MBICIUTEIHFHON JEATENbHOCTH — aHAJIW3 U CHHTE3, CPaBHEHUE,
0000I1IeHre, CUCTEeMAaTH3aINIO, KIIACCH(DUKAIINIO, BHISBICHHE PUYNHHO-CIEICTBEHHBIX CBS3EH —
JUIS W3YYEHHS CBOMCTB BEIIECTB M XHMHUYECKHX pEAKIUH, eCTeCTBEHHO-HAyYHBIE METOJbI
Mo3HaHWs — HaOJNrojIeHue, W3MEpeHHe, MOJSIMPOBaHNe, OKCIIEPUMEHT (pealbHbIi U
MBICJICHHBIH );

CJIEZIOBATh TPABUJIAM ITOJIb30BAHUSI XMMHUYECKON ITOCYZ0N M JTabopaTOpHBIM 00OpYJIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpaIIeHus C BENIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU TI0 BBITOTHEHUIO
J1a00PaTOPHBIX XMUMHYECKHX OIBITOB I10 TMOJYYEHHWIO W COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(Bomopola M KHCIIOpOZA), MPHUTOTOBJICHUIO PACTBOPOB C ONPENCIEHHOHM MacCOBOM J0JeH
pacTBOpEHHOrO0 BELIECTBA, IUIAHUPOBATH M MNPOBOAUTH XHUMHYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILENOYEH M KUCJIOT C TOMOILBIO HMHIMKATOPOB (JAKMYC,
(denondranenH, METUIOPAHX U JIpyrHUe).



K KOHIY 06yqu1/I$1 B 9 KJ1acce MMPEAMETHBIC PE3YJIbTAaThl HAa 0a3o0BOM YPOBHE OOJIKHBI OTpaXaTb

COPMUPOBAHHOCTD Y 00YUAIOIINXCST YMEHHIM:

PACKphIBAaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHSITHI: XUMUYECKHH DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, AaHHWOH, TMPOCTOC  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPUIIATENBHOCT, CTEIEHb OKHCICHUS, XUMHUYECKas peaKius, XHWMHUYECKasl CBsI3b,
TeraoBol 3(P(eKT peakuu, Mok, MOJSPHBIH 00BEM, PacTBOp, DIEKTPOIHUTHI, HEIIIEKTPOJIUTHI,
ANEKTPOUTHYECKAsT JMUCCOIMALNS, PEaKIMd HOHHOrO OOMEHa, KaTajlu3aTrop, XHMHYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHMbIe pPEaKLIUH, OKUCIUTEIbHO-BOCCTaHOBUTEIHHbBIC
peaKiuu, OKHCIHUTENIb, BOCCTAHOBUTENb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XMUMHUYECKasi CBS3b (KOBAaJICHTHAs, MOHHAS, METAJUIMYeCcKas), KpUCTaLTHUecKast
pemérka, Koppo3usi METaJlIOB, CIUIABbI, CKOPOCTh XUMUYECKON PEaKIUH, MPEACTbHO JONyCTHMAs
xounentparms 11K Bemectna;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUECKUX MMOHSITHH M MIPUMEHSTh 3TH TOHSATHUS MIPH
OIMCAHUH BEIIECTB U UX MIPEBPAICHU;

WCTIOJIb30BaTh XMMHYECKYI) CHMBOJHMKY JJIsi COCTaBlieHHss (HOpMyJl BEIIECTB M YypaBHEHHI
XUMUYECKUX PEaKIIMi;

ONPE/IETSITh BAJICHTHOCTh M CTENEHb OKUCIICHHS XHMHUYECKHX DJIEMEHTOB B COEIMHEHHSIX
pa3IMYHOr0 COCTaBa, MPUHAUISKHOCTh BEIIECTB K ONPEACIEHHOMY KIACCY COEJIWHEHHU T10
(dbopmynam, BHJ XUMHUYECKOW CBSI3W (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAs) B HEOPraHHMUECKUX
COCJIMHEHUSX, 3aps)] MOHA TI0 XMMHUYECKOW (opMmyre, XapakTep Cpeibl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COEAMHEHUM, TUIl KPUCTAJUIMYECKON pelI€TKM KOHKPETHOT O BEIIECTBRA;
packpbiBath cMbica Ilepuogumueckoro 3akona JI. WM. MeHueneeBa W JE€MOHCTPUPOBATH €ro
[TIOHMMaHHUE: OIMCBhIBATh WU XapaKTepu30BaTh TaOMuuHyio ¢Gopmy I[leproauueckoit crcTeMbl
XUMHYECKUX JJIEMEHTOB: pa3inyaTh TMOHATHS «TJaBHAs moarpymnma (A-Tpymma)»y U «moOodHas
noarpynmna (b-rpymma)», Manble W OONBIIME IEPUOJbI, COOTHOCHTH O0O3HAYCHHMsI, KOTOpbIC
MMEIOTCSl B TEPUOIUYECKON TaONuIe, C YHCIOBBIMH XapaKTePUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, o0IIee YNCIIO DIIEKTPOHOB M PACIPENEIeHNE UX
T10 DJIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 2JIEMEHTOB
Y UX COCOMHEHUU B TIpeesiax MajbIX MEepHOAOB M TJIABHBIX MOATPYII C Y4ETOM CTPOSHHS WX
aTOMOB;

KJIACCU(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHUIECKHE BENIECTBA, XMMHUYECKHE PEaKIINH
(mo 4mcimy W coCTaBy YYacTBYIOIIMX B PEaKIMH BEMIECTB, IO TerioBoMy 3d¢eKTy, o
M3MEHEHHIO CTEeTIeHEeH OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATE) OOIIHE W CHEMU(GUUCCKUE XHUMHYCCKHE CBOWCTBA IPOCTHIX H
CIIOKHBIX BEIECTB, IMOATBEPKAasi OMUCAHHE MTPUMEPAMH MOJICKYIISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUAX PEAKIINN;

COCTaBJIATh YPaBHEHHsI SIEKTPOIMTHISCKON UCCOIMAIIMH KUCIIOT, IEN0Yei U colell, TToTHbIe U
COKpaIIEHHbIE ypaBHEHUS peakiuii MOHHOTO OOMEHa, YpaBHEHMs PEaKIIHid, TOATBEPKIAOIIIX
CYIIIECTBOBAaHNE TEHETUYECKON CBS3M MEXKIy BEIIECTBAMH PAa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIIUN TTOCPECTBOM COCTABIICHUS
AJIEKTPOHHOTO OaTaHca 3THX PEaAKITHil;

MIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH TIPOTEKAHUS
XUMHYECKUX MTPEBPAICHUH B PA3TNYHBIX YCIOBUSX;

BBIYHCIISTh OTHOCHTEIBHYIO MOJEKYJSPHYIO W MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO JIOINIO
XUMHYECKOT0 JJIEMEHTa 10 (popMylie COeIWHEHHs, MAacCOBYIO JOJIIO BEIIeCTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEAKIIHH;

COOJIFO/IaTh TIpaBWJIa TIOJIB30BAHMS XMUMHUYECKOW TOCY/IOW W J1ab0opaTOpPHBIM O0OpYyJIOBaHUEM, a
Tak)Ke TpaBHiia OOpAaIeHNs C BEIIeCTBAMH B COOTBETCTBUU C WHCTPYKIIMSMH TI0 BBITIOJTHEHUIO
JTa00PaTOPHBIX XHUMHYECKHX OIBITOB IO TMOJYYSHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yriIeKucioro rasa);

MPOBOJINTh ~ PEAKIMH, TIOATBEPKIAIONIME KAUYeCTBEHHBI COCTAaB PAa3jMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM IYyTEM XJIOPUA-, OpPOMHI-, MOJWI-, KapOoHat-, ¢docdar-, CHUIUKAT-,
cyiabdaT-, TUAPOKCUI-HOHBI, KATHOHbI ~aMMOHHS W HWOHBI HW3yYEHHBIX  METaJlIOB,
MIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAaX HEOPTAHMUYECKUX BEIIECTB;



MNPUMCHATH OCHOBHBIC OII€paliun MBICTUTCIILHOM ACATCIIBHOCTU — aHAJIM3 U CUHTC3, CPABHCHUC,
O606llleHl/Ie, CUCTEMATU3alluI0, BBIABJIICHUC MMPUYMHHO-CJIICACTBCHHBIX CBsI3CH — AJIL U3y4YCHUS
CBOICTB BCIICCTB H XHUMHYCCKHX peaxum‘/'l, C€CTCCTBCHHO-HAYYHBIC MCTO/bl IMO3HAHUA

HaOII0IcHNEe, U3MEPEHUE, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEabHbIA U MBICTICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC

Ne || HanmeHnoBaHue pa3zienoB 1 ’ KomnuuectBo 4acos OnexkrpoHHbIe (TUPPOBEIE)

/1 TEM MPOrpPaMMBbI Beerol|[Konrpomsnpie || [Tpaxtnueckue 00pazoBaTenbHbIE PECYPCHI

paboThI paboThI

Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHSI

1.1 || Xumus — BaxkHast 00J1aCTh 5 BBEAUTE 2 [[Bubmmoreka IJOK
€CTEeCTBO3HAHUS 1 3HaYEHUE https://m.edsoo.ru/7f41837c¢]]
MPaKTUYECKON
NeATEIbHOCTH YeTI0BeKa

1.2 ||BemectBa 1 XUMHYECKHE 15 1 BBEIIUTE [[Bubmmoreka IJOK
peaxnun snauenne |[https://m.edsoo.ru/7f41837¢]]

‘2106a131/m, CTPOKY

‘HTOI‘O 10 pasaeny H 20 H

‘Paszle.n 2. BaxkHeiilue npeacTaBUTEeTd HEOPraHUYECKUX BelleCTB

2.1 |[Boznyx. Kucnopon. 6 BBEIUTE BBEJUTE [[bubmuorexa LIOK
ITousaTue 00 okcumax 3HAYEHNE sgauenue | |https://m.edsoo0.ru/7f41837c]]
2.2 ||Bonopoa.Ilousitue o 8 BBEIUTE 1 [[bubmuorexa ITOK
KHCJIOTAaX U COMSIX 3HAYEHNE https://m.edsoo.ru/7f41837c]]
2.3 ||Bona. PactBopsl. [TonsTue 5 1 1 [[bubmuorexa ITOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIC KIIACCHI 11 1 1 [[bubmamoreka [IOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c]]
coeIMHEHU
‘H06aBHTL CTPOKY
‘I/ITOFO o paszeny “ 30 “

Pa3znen 3. [lepuoguyeckmii 3axon u Ilepmoanyeckasi cucreMma XuMuueckux 3jaementon . U.
MenneneeBa. CTpoeHue aToMOB. XUMHU4YecKas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu
3.1 ||[lepronnyeckuii 3aK0H U 7 BBEIIUTE BBEIIUTE [[Bubmamorexa IIOK
[Meprommueckas cucTema 3HaYEHNE sHauenue |[https://m.edsoo.ru/7f41837c¢]]
XUMHUYECKUX deMeHToB /.
N. MengeneeBa. CTpoeHue
aToMa
3.2 || Xumudeckas CBS3b. 8 1 BBEJIUTE [[bubmuoreka LIOK
OKHUCIIUTENBHO- sHauenue |[https://m.edsoo.ru/7f41837¢]]
BOCCTaHOBHTEIbHBIC
peaxIn
‘I[06aBI/ITB CTPOKY
Wroro mo pazneny 15 [[bubmmorexa LTOK
https://m.edsoo.ru/7f41837c]]
‘H06aBI/ITI> MOJYJb
‘ﬂ06aBI/ITI> paszen
‘PesepBﬁoe BpeMs H 3 H BBEAUTE || BBEIUTE H[[BI/I6J'II/IOTeKa OK
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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

Ne || HaumenoBanwue pa3aeioB U ’ KonuuectBo uacoB ‘ OnexkTpoHHbIE (THPPOBEIE)
n/m TEM MPOrpPaMMBbl Beero|| Kontponsnsie || [paktideckue 00pazoBaTenbHbIE PECYPCHI
paboTh paboTsI

‘ H H 3HAYCHUEC || 3HAYCHUE Hhttps:// m.edso0.ru/7f41837c¢]]

OBIIEE KOJIMYECTBO 68 4 5

YJACOB I10 I[TPOTPAMME

9 KJIACC

Ne || HaumeHoBaHu€e pa3neinoB U ‘ KonnuectBo yacos OnexkTpoHHbIe (IU(POBBIE)

n/m TeM TPOrPaMMBI Beero|| Konrponbsre | [Tpaxtuueckue 00pa3oBaTeNbHBIE PECYPCHI

| paboTsl paboTHI

Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun ‘

1.1|[[ToBTOpEHUE 1 S 1 seequre  ||[[Bubmmoteka [IOK
yr1yOJieHHE 3HAHUH 3Hadenne  |https://m.edsoo0.ru/7f41a636]]
OCHOBHBIX Pa3JIeIOB

| |[kypca 8 kiacca

1.2||OcHoBHBIE 4 BBCIUTC seequre  ||[[Bubmmoteka [IOK
3aKOHOMEPHOCTH SHa4ICHHC 3Hadenne  |https://m.edsoo0.ru/7f41a636]]

| |[xuMugeckux peakuui

1.3||DnexTponuTHyeckas 8 1 1 [[bubmnoreka [IOK
JIMCCOIMAIIUS. https://m.edsoo.ru/7f41a636]]
XUMHUYECKUE PEAKIINU B

| |lpacTBOpax

‘I[O63.BI/ITI: CTPOKY ‘

‘I/ITOFO 0 pasjeny H 17 H ‘

‘Pamen 2. Hemeraiabl 1 MX coeIMHEHUS ‘

2.1||O61mas xapakTeprCTHKA 4 BBEIMTE 1 [[bubmnoreka IIOK
XUMHYECKHX JIEMEHTOB 3HA9ICHHC https://m.edsoo.ru/7f41a636]]

| |[VIHA-rpynmsl. 'anoreHsl

2.2 ||O6mmas xapaKTepHCTHKA 6 BBEIMTE seeaure  ||[[BubaroTeka [JOK
XUMHYECKHX JIEMEHTOB 3HA9ICHHC 3Hadenne  |https://m.edsoo0.ru/7f41a636]]
VIA-rpynmet. Cepa u e

| |[coenunenust

2.3||O0111as XxapaKTeprCTHKA 7 BBEIUTE 1 [[bubmnoreka [IOK
XUMHYECKHX JIEMEHTOB SHa9ICHHE https://m.edsoo.ru/7f41a636]]
VA-rpynnsl. A30T,

| ||bocdop u ux coenunenus

2.41|06m1as xapaKTepucTUKa 8 1 2 [[Bubmmoreka IJOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636]]
IVA-rpynnsl. Yriuepon u
KPEMHHH U UX

| ||coenunenus

‘HO6&BI/ITL CTPOKY ‘

‘I/ITOFO 0 pasiaeny H 25 H ‘

‘Pasz[e.n 3. MeTaJiIbl M UX COeTUHEHUS ‘

‘O6mne CBOWCTBa H 4 H BBEUTC BBEIUTE H[[BH6HI/IOTCK& HOK ‘
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Ne || HaumeHoBaHu€e pa3nenoB U ‘ KonnuectBo yacos ‘ OnexTpoHHbIE (LU POBHIE)
n/m TEM MPOTPAMMBI Beero|| Konrponssre | [Tpaxtuueckue 00pa3oBaTeNbHBIE PECYPCHI
| paboTh paboTh
| |merannos | || swauenme | smawemwe |https:/m.edsoo.ru/7f41a636]] |
3.2 ||Baxkneiiine MeTaibl | 16 1 2 [[bubmmoTeka IIOK
| |[MX coenuHenus https://m.edsoo.ru/7f41a636]]
‘HO6aBI/ITL CTPOKY ‘
‘I/ITOFO 10 paseny H 20 H ‘
‘Pamen 4. XuMHUA ¥ OKpY’Kalouas cpeaa ‘
4.1||BemiectBa ¥ MaTepuaibl B|| 3 BBCIUTC seequre  ||[[Bubmmoteka [IOK

YKU3HU YeIOBEKa 3HadcHHe sHadenne \https://m.edso0.ru/7f41a636]]
‘HO63BI/ITL CTPOKY

‘HOG&BI/ITL MOJyJIh

|
‘I/ITOFO 10 paszeny H 3 H ‘
|
|

‘2106aBI/ITL paszaen

PesepBHOE BpeMs 3 BBCIUTC seequre  ||[[Bubmmoteka [IOK

3HAUCHHUC 3HaueHue |https://m.edsoo0.ru/7f41a636]]
OBIIEE KOJIMYECTBO 68 4 7
JACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
Tema ypoka Kom.gacoB || DmexTpoHHBIE ITUPPOBBIE 00pa30BATEIHHEIC
Beero pecypcbl

[[TIpeamer xumun. Pors XuMuH B )KM3HA YeJOBeKa. Tema u 1 [[BubnmoTeka [TOK

BemecTsa) | https://m.edsoo.ru/ff0d210c]]

[[TTorsiTHE O METOMAX TIO3HAHMS B XUMHUH ] 1 [[BubnmoTeka [TOK
https://m.edsoo.ru/ff0d227¢]]

[[TTpakTrueckast pabota Ne 1 «IIpaBuma paboTsl B 1ab0paTopuu 1 1 [[bubmmotexa LIOK

npUEMBI O0palleHHs C TabOPaTOPHBIM 000pYTOBaHHEM» ]| https://m.edsoo.ru/ff0d23dc]]

[[Yucreie BemecTBa u cMecu. CriocoOBI pasieleHus cmecei] | 1 [[Bubnmoteka [TOK
https://m.edsoo.ru/ff0d26ca]]

||[[HpaKTI/I‘{eCKa$I pabora Ne 2 «Paznenenue cMmeceii (Ha mprmMepe ” 1 I|[[BI/I6J'[I/IOTCKEI [HOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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No Tema ypoka Kom.gacoB || DmekTpoHHBIC ITUPPOBBIC 00pa30BATEIBHEIC
wn Bcero pecypcesl
| ||0‘H/ICTKI/I TIOBapEHHOH COH)»]] ” ||https://m.edsoo.ru/ﬁ0d28c8]]
6 [[AToMBI 1 MONEKYIIBI] ] [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d2a6¢]]
7 [[Xumuueckne 31eMeHTHI. 3HAKH (CUMBOJIBI) XUMUYECKHX [[Bubauoreka LIOK
3JIEMEHTOR] | https://m.edsoo.ru/ff0d2be8]]
8 [[TIpocThie U CIOXKHBIE BellecTBa] | [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d2a6¢]]
9 [[AToMHO-MONEKYIAPHOE yueHUE] ] [[BubmuoTeka [TOK
https://m.edsoo.ru/ff0d2d50]]
10 [[3akoH mocTosiHCTBA cocTaBa BellecTB. XUMHUYeckas Gopmyoia. [[bubmmoreka LIOK
BajleHTHOCTh ATOMOB XUMHYECKHX 3JIEMEHTOB] | https://m.edsoo.ru/ff0d2eae]]
11 [[OTHOCUTENBHAs aToMHasg Macca. OTHOCUTEIbHAS [[bubmmoreka LIOK
MOJIEKYIIsIpHast Macca]] https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBast 10151 XUMHUYECKOT 0 3JIEMEHTa B COETUHEHNH || [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d350c]]
13 [[KomuuecTro BemecTBa. Mojib. MonspHast Macca]] [[bubmauoTeka ITOK
https://m.edsoo.ru/ff0d5230]]
14 [[Du3nueckue  XUMUYECKHUE SIBIICHUS. XUMHUYECKas peaxuus] ] [[bubmmoreka LIOK
https://m.edsoo.ru/ff0d37fa]]
15 [[TIpu3Haku U ycIOBHS NPOTEKAHUS XUMHUYECKUX pPeaKIuif]] [[Bubmmoreka LIOK
https://m.edsoo.ru/ff0d3a16]]
16 [[3axoH coxpaHEHHs] MAaCCHI BEIIECTB. XUMHUYECKHE YPaBHEHHU || [[bubmuoreka IIOK
https://m.edsoo.ru/ff0d3b88]]
17 [[Beraucnenns KOIN4eCTBA, MACCHI BEIIECTBA 10 YPAaBHEHUSAM [[Bubmuoreka IIOK
XUMHYIECKHUX PEaKIuii]] https://m.edsoo.ru/ff0d5708]]
18 [[Knaccudpukanuss XUMUYECKHX peakiuii (CoequHeHMs, [[bubmuoreka IIOK
pasoKeHusI, 3aMeIeHusI, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 [[M. B. JlomoHOCOB — yuéHblii-aHIIUKIONEAUCT. O000IIeHNE U [[bubauoreka IIOK
CHCTEMAaTH3AIMS 3HAHUIM] | https://m.edsoo.ru/ff0d40c4]]
20 [[KouTponbhas padora Nel mo Teme «BelecTBa n XuMHu4eckue [[bubmuoreka ITOK
peakimny || https://m.edsoo.ru/ff0d4290]]
21 [[Bozmyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — [[bubmauoreka IIOK
SIIEMEHT U TpocToe BemiecTBo. O30H]] https://m.edsoo.ru/ff0d448¢]]
22 [[Dm3nueckue 1 XUMUYECKHE CBOMCTBA KACIOpOa (PeaKnu [[Bubnmoteka [TOK
okucienus, roperne). [Toustre 06 okcuaax]] https://m.edsoo.ru/ff0d4614]]
23 [[CriocoObI monyueHus: KUCIOpO/a B J1a00OpaTOPUH U [[Bubauoreka ITOK
TPOMBIIUTEHHOCTH. [IprMenenue Kuciopona)| https://m.edsoo.ru/ff0d497a]]
24 ||[[TemtoBoii 3(h(eKT XUMHUUECKOM PEAKIINH, TIOHATHE O [[BuGmuorexa LIOK
TEPMOXMMHUUYECKOM YPaBHEHHUH, 3K30- H SHIOTCPMUIECKUX https://m.edsoo.ru/ff0d4790]]
peaxmsix| |
25 [[TorumBo (HedTh, yronp u MeTaH). 3arps3HEHUE BO3/AyXa, [[BubnmoTeka [TOK
CITOCOOBI €ro TPeI0TBpaIeHuUs ] | https://m.edsoo.ru/ff0d4c4a]]
26 [[TIpakTrdeckast pabota Ne 3 no reme «IlonyueHue u cooupanue [[Bubmuoreka ITOK
KHCIIOPOJIa, M3YIEHHE €r0 CBOMCTBY ]| https://m.edsoo.ru/ff0d4ae2]]
27 [[Bomopon — 3ieMeHT u mipocToe BemecTBo. HaxoxmeHne B [[BubnmoTeka [TOK
nipupose] ] https://m.edsoo.ru/ffod4dd0]]
28 [[@m3mueckue 1 XUMHUYECKUE CBOMCTBA Bomopoaa. [IpuMeHeHne [[BubnmoTeka LTOK
BoJZI0poAa]] https://m.edsoo.ru/ff0d4dd0]]
29 [[TTomsiTHE O KHCTOTAX U COMAX] | [[bubmuorexa [IOK
https://m.edsoo.ru/ff0d50d2]]
|30 ||[[Cr[0c061,1 MTONTy4YSHUS BOIOPO/a B TabopaTopuu|] ” I|[[BI/I6J'[I/IOTCKEI HOK
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No Tema ypoka Kom.gacoB || DmekTpoHHBIC ITUPPOBBIC 00pa30BATEIBHEIC
/o Bcero pecypcesl
| ] I ||https://m.edsoo.ru/ff0d4dd0]]
31 [[TIpakTrueckas pabota Ne 4 o reme «Ilomyuenue u cobnpanue [[bubmmotexa LIOK
BOJIOPO/IA, U3YYEHUE €r0 CBOUCTBY || https://m.edsoo.ru/ff0d4f42]]
32 [[MonsipHbIit 00BEM ra3oB. 3akoH ABoranpo]| [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d542¢]]
33 [[Beraucnenus 00bEMa, KOJTHMUESCTBA BEIIECTBA ra3a 10 €ro [[bubmuoTeka [TOK
H3BECTHOMY KOJTMYECTBY BEIECTBA UITH 00BEMY]] https://m.edsoo.ru/ff0d55a0]]
34 [[Beraucnenus 00bEMOB Ta30B 110 YPABHECHHUIO PEAKIMA Ha [[bubmuoTeka [TOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHHUH ra308B]] https://m.edsoo.ru/ff0d5708]]
35 [[Du3snueckue 1 XUMHUYECKUE CBOMCTBA BOJIBI] | [[bubmmoreka LIOK
https://m.edsoo.ru/ff0d587a]]
36  ||[[CocraB ocHoBanmi. [ToHsiTHE 00 MHIMKATOpAX]] [[bubmmoreka LIOK
https://m.edsoo.ru/ff0d59e2]]
37 [[Boma xak pactBoputesb. HachllieHHbIE U HEHACHIIIIEHHBIE [[bubmuoTeka [TOK
pactBopbl. MaccoBast 1071s BElecTBa B pacTBope] | https://m.edsoo.ru/ff0d5b40]]
38 [[TIpakTuueckas padora Ne 5 o Teme «IIpurorosicHue [[bubmauoTeka ITOK
PacTBOPOB ¢ ONPEAEIEHHOM MacCOBOM J0JIEH PaCTBOPEHHOTO https://m.edsoo.ru/ff0d5eba]]
BelecTBay ||
39 [[Kontponbhas pabota Ne2 no Teme «Kucnopona. Bogopos. [[bubmuoTeka ITOK
Boma»]] https://m.edsoo.ru/ff0d6342]]
40 [[Oxcuapr: cocraB, knaccupukanms, HOMEHKIATYypa]] [[bubmauoreka ITOK
https://m.edsoo.ru/ff0d664e]]
41 [[TTomydenue u XMMHUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX 1 [[bubmuoreka IIOK
am(OTepHBIX OKCHIOB]] https://m.edsoo.ru/ff0d664e]]
42 [[OcHoBanust: cocras, kiaccu(UKalys, HOMEHKIATypa] | [[bubmuoreka IIOK
https://m.edsoo.ru/ff0d67ca]]
43 [[Tlomy4yenue n XuMHIECKHE CBOMCTBA OCHOBAHHUIA| | [[bubmuoreka IIOK
https://m.edsoo.ru/ff0d67ca]]
44 [[Kucnotsr: coctaB, kiaccupukanms, HOMEHKIATYypa] ] [[bubmuoreka ITOK
https://m.edsoo.ru/ffOdfee2]]
45 [[TToxydenue u XUMHUYIECKHE CBOMCTBA KHCIOT]] [[bubmuoreka IIOK
https://m.edsoo.ru/ff0dfee2]]
46 [[Conu (cpennue): HOMEHKIIATYpA, CIOCOOBI MOTYYEHHS, [[bubmauoreka IIOK
XMMHUYECKHE CBOMCTBA] ] https://m.edsoo.ru/00ad9474]]
47 [[[IpaxTudeckas pabota Ne 6. Perenue skcriepuMeHTaTbHBIX [[Bubnmoteka [TOK
3aja4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUIECKHX https://m.edsoo.ru/00ad9b7c]]
COeTMHEHUT» ]|
48 [[TeneTndeckas CBA3b MEXIy KJacCaMU HEOPTaHUUECKUX [[Bubnmoteka [TOK
coeluHeHui] | https://m.edsoo.ru/00ad9a50]]
49 [[O6obmIeHre 1 cucTeMaTH3aIHsl 3HAHUH] | [[Bubnmoteka [TOK
https://m.edsoo.ru/00ad9ch2]]
50 [[KorTponpras padora Ne3 mo Teme "OCHOBHBIC KITaCCHI [[bubmumorexa [IOK
HEOPTaHUYECKUX COeaUHEH " ]] https://m.edsoo.ru/00ad9ela]]
51 [[TIepBbIe MOMBITKA KIACCHPUKAIIIHA XUMAIECKAX SJIEMEHTOB. [[BubnmoTeka [TOK
IMoHsTHE O TPYINaxX CXOMHBIX 3JIEMEHTOB]] https://m.edsoo.ru/00ad9ffa]]
52 [[TTepuommaeckuii 3akoH u [leprommdeckas cucTeMa XUMHISCKAX [[BubnmoTeka [TOK
snemenToB [I. V. Menneneesal] https://m.edsoo.ru/00ada52c]]
53 [[TIepromapl, TPYIIIIEL, TOATPYIIIH] | [[bubmuorexa [IOK
https://m.edsoo.ru/00ada52c]]
54 [[Ctpoenne atomoB. CocTaB aTOMHEIX simep. M30Torsl ]| [[bubmuorexa [IOK
https://m.edsoo.ru/00ada342]]
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No Tema ypoka Kom.gacoB || DmekTpoHHBIC ITUPPOBBIC 00pa30BATEIBHEIC
/o Bcero pecypcesl
55 [[CTpoeHuE 31IEKTPOHHBIX 000IOUYEK ATOMOB 3JIEMEHTOB 1 [[bubmuoTexa [TOK
Iepuonnueckoii cucremsl J{. . Menzeneera]| https://m.edsoo.ru/00ada6bc]]
56 [[XapakTepucTuka XMUMHUYECKOT0 3JIEMEHTA TI0 €r0 MOJI0KEHUIO B 1 [[bubmuoTeka [TOK
Iepuoanueckoii cucreme /1. M. Menneneenal]] https://m.edsoo.ru/00ada824]]
57 [[3nauenue Ilepuonnueckoro 3akoHa A pa3BUTHs HAYKU U 1 [[bubmmorexa LIOK
npaktukd. J[. . MeHzeneeB — y4€HBbIi, Meaaror U rpaxaaHuH] | https://m.edsoo.ru/00ada96e]]
58 [[271eKTpoOTpUIIATENIEHOCTh ATOMOB XUMUYECKUX AJIEMEHTOB] | 1 [[bubmuoTeka [TOK
https://m.edsoo.ru/00adaab8]]
59 [[Monnast xumuieckast CBsi3b|] 1 [[bubmuoteka [TOK
https://m.edsoo.ru/00adac34]]
60 [[KoBaneHTHas nongpHas XUMHYeCKas CBSA3b] ] 1 [[bubmmoreka LIOK
https://m.edsoo.ru/00adaab8]]
61 [[KoBasieHTHas HeMOAsApHAs XUMUYECKas CBS3b]] 1 [[bubmmoreka LIOK
https://m.edsoo.ru/00adaab9]]
62 [[Ctenenb okucnenus]] 1 [[bubmuoTeka [TOK
https://m.edsoo.ru/00adae28]]
63  ||[[OkucnurensHO-BOCCTAaHOBUTENBHBIE PEAKIMH ] | 1 [[Bubmmoreka LIOK
https://m.edsoo.ru/00adb076]]
64 [[OxucnuTenu u BOCCTAaHOBUTENH || 1 [[bubmuoTeka ITOK
https://m.edsoo.ru/00adb076]]
65 [[KontponbHas pabota Ne4 o Teme «CTpoeHHE aToMa. 1 [[bubmauoreka ITOK
XuMugeckast CBA3b»]] https://m.edsoo.ru/00adb486]]
66 [[Pe3epBHbIii ypok. O000IIEHHE U CHCTEMATH3ALUSI 3HAHHH | | 1 [[bubmuoreka IIOK
https://m.edsoo.ru/00adb33c]]
67 [[Pe3epBHblii ypok. OO00IIEHHE U CHCTEMATH3ALIUsI 3HAHHH | | 1 [[bubmuoreka IIOK
https://m.edsoo.ru/00ad9cb2]]
68 ||[[Pe3epBHbIii ypok. OGOOIICHHE 1 CHCTEMATH3AITHS 3HAHHMIA] | 1 [[Bubmuoreka LTOK https://m.edsoo.ru/ff0d61c6]]
|OBILEEE KOJIMYECTBO YACOB 10 [IPOTPAMME | e | H
9 KIIACC
No Tema ypoka DNeKTpOHHBIE TIH(POBHIE
wn Beero|| ©0pasoBaTelbHbIC pecypehl
1 [[TTepuommaeckuii 3akoH. [lepronndeckas cucreMa XUMIdeckux 3nemenToB . 1. 1 ||[[Bubauroreka [TOK
Menneneesa]] https://m.edsoo.ru/00adb59¢]]
2 [[3akoHOMEpPHOCTH B M3MEHEHNH CBOMCTB XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 ||[[bubmmorexa [IOK
neprooB] | https://m.edsoo.ru/00adb6b6]]
3 [[Knaccugukarms 1 HOMEHKIIATypa HEOPTaHIMYECKUX BEIIECTB] | 1 ||[[bubnmorexa [JOK
https://m.edsoo.ru/00adb7e2]]
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Ne Tema ypoka DINeKTpOHHBIE TH(POBHIC
wn Beero|| ©0pasoBaTelbHbIC pecypehl
4 [[Buapsl XuMU4eCKOU CBSA3HM U TUIBI KPUCTAITMIECKUX PEIETOK] | [[bubmuoTeka [TOK

https://m.edsoo.ru/00adbac6]]

1
5 [[Kontposphas padota Nel o Teme «IloBTOpenue u yrayonenne 3Hanuit ocHoBHbIX | 1 ||[[1]
pazzenoB Kypca 8 kimaccay]]
6 [[Kinaccupukanuss XUMUYECKHX PEaKIUi MO pa3IMIHBIM IPH3HAKaM] | 1 ||[[bubnnorexa [IOK
https://m.edsoo.ru/00adbcb0]]
7 [[TTonsTHE O cCKOpOCTH XUMUUYECKON peakiuu. [IoHATHE 0 TOMOTreHHBIX U 1 ||[[bubnnorexa [IOK
TeTePOreHHBIX PeaKIusX ]| https://m.edsoo.ru/00adbe9a]]
8 [[TTonsTHE O XMMHUYECKOM paBHOBeCHH. PaKTOPHI, BIUSIOIINE HA CKOPOCTh 1 ||[[bubnnorexa [JOK
XMMHUYECKOH PEAKIMU U MOJOKEHHE XUMHYECKOI0 PABHOBECH | | https://m.edsoo.ru/00adc28c]]
9 [[OkucauTENEHO-BOCCTAHOBUTEIBHBIE PEAKITUH] | 1 |[[[bubnmoreka [JOK
https://m.edsoo.ru/00adcade]]
10 [[Teopus anmekTponuTHdeckoi nuccoruanyi. CUIbHBIC U CTa0BIC 3JICKTPOJIHTHI] | 1 |[[[bubnmoreka [JOK
https://m.edsoo.ru/00adcd68]]
11 [[MlonHbIe ypaBHEHHS peakiuii]] 1 ||[[bubnnorexa [JOK
https://m.edsoo.ru/00add448]]
12 [[Xummueckue cBoHCTBa KHUCIOT M OCHOBaHMH B CBETE Mpe/cTaBIeHUI 00 1 ||[[bubanorexa [JOK
IIEKTPOIUTHYECKOM AUCCOMAIINH || https://m.edsoo.ru/00add5d8]]
13 [[Xumuueckue cBoiicTBa coyell B CBETE MPEICTABICHUH 00 3JIEKTPOTUTHIECKON 1 ||[[bubanorexa [JOK
JICCOIMAITIH ] ] https://m.edsoo.ru/00add8b2]]
14 [[TTousiTHE O THAPONU3E COCH] ] 1 |[[[bubauorexa [JOK
https://m.edsoo.ru/00add9d4]]
15 [[O6001IeH E ¥ CHCTEMATH3AIMS 3HAHUH | | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00addd12]]
16 [[TIpakTuueckas pabora Ne 1. «PemieHue sKCriepUMEHTAIbHBIX 3a1a49» ] 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00addbfa]]
17 [[KouTponbhas pabora Ne2 1o Teme «DNEeKTpOIUTHIESCKAs TUCCOIUALIMSL. 1 |[[[bubarorexa [JOK
XUMHUYECKUE PEaKIU B PACTBOPax» ]| https://m.edsoo.ru/00addec0]]
18 [[OO6mas xapakTepucTKa rajloreHoB. XMMHUUECKHE CBOWCTBA Ha MpUMepe XJopa]] 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00addfe2]]
19 [[XnopoBomopon. ComnsHast KUCIOTa, XUMHYECKHAE CBOHCTBA, MOTYIEHHE, 1 |[[[bubarorexa [JOK
npumMeHenwe] | https://m.edsoo.ru/00ade104]]
20  ||[[TIpaxTuueckas padora Ne 2 o teme «IlomydeHue consiHOW KUCIOThI, U3y4eHHe eé 1 ||[[bubnuorexa IJOK
CBOMCTB»]] https://m.edsoo.ru/00ade348]]
21 [[Beraucnenns mo ypaBHEHUSIM XUMUYECKUX PEaKIUi, eci oauH u3 pearedToB faH || 1 ||[[bubamorexa [JOK
B U30BITKE]] https://m.edsoo.ru/00ade488]]
22 [[O6mas xapakrepuctuka 31emeHToB VIA-rpymmbi]] 1 ||[[bubarorexa [JOK
https://m.edsoo.ru/00ade64a]]
23 [[Annorponusie Momudukaiwu cepbl. HaxoxieHue cepbl U €€ COeIMHCHUI B 1 ||[[bubarorexa [JOK
npupose. XMMHUUYECKHE CBONCTBA cephi] | https://m.edsoo.ru/00ade64a]]
24 [[CepoBomopoxm, cTpoeHMe, PU3MUECKIE U XUMUIECKIE CBOMCTBA] | 1 ||[[BubauroTeka [TOK
https://m.edsoo.ru/00ade802]]
25 [[Oxcumer ceprr. CepHast KACIIOTa, GU3UIECKIE U XUMUIECKHE CBOICTBA, 1 ||[[Bubauroreka [TOK
npuMeHenwe] | https://m.edsoo.ru/00adea28]]
26 [[Xumrraeckne peaknuy, JIeKame B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOTYYeHUS 1 ||[[BubauroTeka [TOK
CEepHOM KHUCITOTHI. XUMHYECKOE 3arpsI3HEHNE OKPYKAFOIIEH CPE/Ibl COCTNHEHUAMHI https://m.edsoo.ru/00adec8a]]
cephl]|
27 [[Beraucnenrne MaccoBO¥ TOJTH BBIXOA MPOIYKTA PEaKInH ]| 1 ||[[bubamorexa [JOK
https://m.edsoo.ru/00adec8a]]
28 [[O6mas xapakTeprucTuka 31eMeHTOB VA-TpynIbl. A30T, paclipoCTpaHEHUE B 1 ||[[bubmmorexa LIOK

npupoze, Gpu3nueckne 1 XMMHUIecKne CBOHCTBA] ]

https://m.edsoo.ru/00adeeab]]



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

Ne Tema ypoka DeKTpOHHbBIE U(PPOBHIE
/1 Beero|| ©0pasoBaTelbHbIC pecypehl
29 [[AMMuaxk, ero puzmdeckre ¥ XUMHYECKUE CBOWCTBA, MOMyICHHE U IPIMEHCHHE | | 1 ||[[BubauoTeka [TOK
https://m.edsoo.ru/00adf004]]
30 [[TIpakTuueckas padora Ne 3 o reme «IlomydeHue aMMuaka, H3y9deHHE €ro 1 ||[[Pubnmoreka [TOK
CBOMCTB»]| https://m.edsoo.ru/00adf180]]
31 [[A3oTHas kucioTa, ¢é GU3NICCKUEC U XUMUICCKUE CBOHCTBRA] | 1 ||[[Pubnmoreka [TOK
https://m.edsoo.ru/00adf306]]
32 [[Ucnionp30BaHrE HUTPATOB U COJIeH aMMOHHMSI B KAUeCTBE MUHEPATIbHBIX 1 ||[[Pubnmoreka [TOK
yao0peHnii. XMMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH CpeIbl COSAMHEHUAME a30Ta | | https://m.edsoo.ru/00adf518]]
33 [[Dochop. Oxcun dhochopa (V) u dpocdopHas kucimora, GU3MISCKHE U XUMHUUECKUES 1 |[[[bubnmoreka [JOK
CBO¥CTBA, MOTyYeHHE]] https://m.edsoo.ru/00adf68a]]
34 [[Ucnonb3oBanue (hochaToB B KAUSCTBE MHHEPATBHBIX yI00PEHUIA. 3arps3HEHHE 1 |[[[bubnmoreka [JOK
npUpoaHOii cpens hocharamu]] https://m.edsoo.ru/00adfc20]]
35 [[Yrnepon, pacnpocTpaHeHue B pUpoe, GU3HMISCKHE U XUMHUYCSCKHE CBOUCTBA] | 1 |[[[bubnmoreka [JOK
https://m.edsoo.ru/00adfd9c]]
36 [[Oxcuner yriiepoaa, ux GU3MYECKUAE U XUMHICCKHE CBOUCTBA. DKOIOTHIESCKUC 1 |[[[bubnmoreka [JOK
npo0IIeMBbl, CBI3aHHbIE ¢ OKcuIoM yrieposaa (IV)]] https://m.edsoo.ru/00adfebe]]
37 [[YrompHast kuciaoTa U €€ comu]| 1 |[[[Pubauorexa [JOK
https://m.edsoo.ru/00ae006c]]
38 [[TIpakTrueckas pabora Ne 4 o teme "[lonyuenne yriekucnoro rasa. 1 |[[[bubarorexa [JOK
KauectBeHHast peakiust Ha kKapOoHaT-HOH"]] https://m.edsoo.ru/00ae027¢]]
39 [[TTepBoHaYaNbHBIC OHATHSA 00 OPraHMYCCKHUX BEIISCTBAX KaK O COCAMHCHHSIX 1 |[[[bubamorexa [JOK
yraeponal | https://m.edsoo.ru/00ae054e¢]]
40  ||[[KpemHwuii u ero coenuHeHwMs| | 1 ||[[Bubarorexa IIOK
https://m.edsoo.ru/00ae080a]]
41 [[TIpakTuueckas pabora Ne 5. PerieHne skcriepiMEHTaNbHBIX 33124 110 TeMe 1 |[[[bubarorexa [JOK
«BaxkHeiilre HEMETAIIBI ¥ UX COEAMHEHUS ] ] https://m.edsoo.ru/00ae0bf2]]
42 [[KouTponbhas padora Ne3 o Teme «BakHel1ne HEMETaUIbl U MX COSITUHEHHS ]| 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00ae0e18]]
43 [[OO61mas xapakTepucTuKa XUMUYECKHX JIEMEHTOB — METAJUIOB. MeTanyeckas 1 |[[[bubarorexa [JOK
CBSI3b M METAJUTHYECKast KPUCTAIUTHUECKast pemméTka. Pu3ndeckie CBOWCTBA https://m.edsoo.ru/00ae103e]]
MeTasuioB]]
44 [[Xumrraeckue cBOHCTBA METAIIOB. DIEKTPOXUMHUUECKUH psAI HANIPSDKCHUN 1 |[[[bubarorexa [JOK
MeTajuIoB]] https://m.edsoo.ru/00ae1156]]
45 [[O6ue criocoOs! onyuenus: MmetayuioB. CruiaBbl. BerurcieHus 1o ypaBHEHHSIM 1 |[[[bubarorexa [JOK
XUMHYECKHUX PEaKIHii, €CIIM OJMH U3 PEareHTOB COACPIKHUT MIPUMECH] | https://m.edsoo.ru/00ae1156]]
46 [[TTousTHE O KOPPO3UK METAILIOB] ] 1 ||[[Bubaumoreka [TOK
https://m.edsoo.ru/00ae1278]]
47 [[LLlemounBIe MeTaLTBI] ] 1 ||[[BubaumoTeka [TOK
https://m.edsoo.ru/00ae14hb2]]
48 [[Oxcunpt ¥ THOPOKCHUIBI HATPHUS U KaJws| | 1 ||[[BubauroTeka [TOK
https://m.edsoo.ru/00ae14b2]]
49 [[LLIemouHO3eMENbHBIE METAIUIBI — KAJTBITUI M MarHui] | 1 ||[[Bubauroreka [TOK
https://m.edsoo.ru/00ae15e8]]
50 [[BaxxHefimme coemuHEeHUS KaabIHs] | 1 ||[[BubauroTeka [TOK
https://m.edsoo.ru/00ae15e8]]
|51 ||[[O606H.ICHI/IC W CHCTEMAaTH3aIns 3HAHWUH] ] “ 1 “[[]] |
52 [[PK&€cTrocTh BOIBI M CITOCOOKI €€ ycTpaHeHHs | | 1 |[[[bubnmorexa [JOK
https://m.edsoo.ru/00ae1886]]
53 [[TIpaxTudeckas padota Ne 6 o Teme "JKECTKOCTH BOIBI M METOMBI €€ 1 ||[[BubauroTeka [JOK
ycrpaneHus "] | https://m.edsoo.ru/00aelae8]]
|54 ||[[AJHOMI/IHI/H71]] ” 1 ||[[BI/I6J'II/IOTCKa HOK |
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Ne Tema ypoka DJNeKTpoHHBIE N(POBEIE
/o Beero|| ©0pasoBaTelbHbIC pecypehl
| | | [https://m.edsoo.ru/00ae1c64]]|
55 [[AMdoTepHBIC CBOHCTBa OKCHIA W THIPOKCHIA] | 1 ||[[bubnmoreka [TOK
https://m.edsoo.ru/00aelc64]]
56 [[PKene3o]] 1 ||[[Pubnmoreka [TOK
https://m.edsoo.ru/00ae1d86]]
57 [[Oxcumer, rTuapokcuast u conu xenesa (I11) u xemesa (111)]] 1 ||[[Pubnmoreka [JOK
https://m.edsoo.ru/00ae35e6]]
|58 |[[O6o6meHHe Y CHCTEMAaTH3aIns 3HAHWH] | || 1 |[[]] |
59 [[TIpakTuueckas padora Ne 7. PeleHue sKcriepuMEHTaIbHBIX 33]1a4 10 TEME 1 |[[[Pubnmoreka [JOK
«BaxkHeie MeTaIbl U UX COSTUHEHHSD] ] https://m.edsoo.ru/00ae3de8]]
60 [[Bbruncnenus mo ypaBHEHHSIM XUMHUYECKUX PEaKIMH, eciii OuH U3 peareHToB naH || 1 ||[[bubmmorexa LIOK
B U30BITKE WM COAEPKUT MPUMECH. BBIUNCIICHNS MacCOBOM JIONIH BBIXO/1a https://m.edsoo.ru/00ae1750]]
MIPOAYKTA peakuu]]
|61 |[[O606meHHe Y CHCTEMAaTH3allns 3HAHWH] | || 1 |[[]] |
|62 |[[KOHTpOHBHa$I pabora Ned o Teme «BaskHEHIIINEe METaIIIBI U KX COSAMHEHUS | | || 1 |[[]] |
63 [[BemecTtBa 1 MaTepHasbl B HIOBCETHEBHOM KU3HU UeJIOBeKa ]| 1 ||[[bubanorexa [JOK
https://m.edsoo.ru/00ae3f501]]
64 [[Xumuueckoe 3arpsisHeHHE OKpYKatoleit cpezpl]| 1 |[[[Pubauorexa [JOK
https://m.edsoo.ru/00ae4270]]
65 [[Ponb XxumuM B pelieH|H KOJIOTHUeCKUX Mpodiem] | 1 ||[[bubanorexa [JOK
https://m.edsoo.ru/00ae4270]]
66 [[Pe3epBHblii ypok. O000IIEHHE U CHCTEMATH3ALUSI 3HAHHH | | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00ae0d0a]]
67 [[Pe3epBHblii ypok. O000IIEHHE U CHCTEMATH3ALUSI 3HAHHH | | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00adb33c]]
68 [[Pe3epBHblii ypok. O000IIEHHE U CHCTEMATH3ALIUSI 3HAHHH | | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00ad9cb2]]
|OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | |
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