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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
pabouyeil mporpaMMbl BOCIUTAHUSI U C YYETOM KOHLEMIMHU MpernojaBaHusl y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX oprannsanusax Poccuiickoit denepannu.

[IporpamMMa mo xumMuu nAaéT NpeJCTaBIEHHWE O LeENsIX, OOIel cTpareruu OoOydeHus,
BOCIIUTAaHUS W Pa3BUTHA OOy4arolIUXCs CpPeACTBAMU Y4eOHOTrO TIpeaMeTa, YCTaHaBIMBAET
o0s3aTeNnbHOE TIPEIMETHOE COZepKaHUe, MpeycMaTpUBAaeT paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUpPOBaHHUE 110 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
U KaueCTBEHHbIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYeMYI0 IMOCIe0BaTeIbHOCTD
U3Y4YEHHUS XUMHUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00ydJaromuxcsi, OnpeenseT BO3MOKHOCTU TpeaMeTa AJis
peanu3anuy TpeOOBaHUI K pe3yIbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00I11eT0 00pa30BaHUs, a TaKKe TPeOOBaHMI K pe3yibTataM 00y4YeHHs] XUMUU
Ha YpOBHE LE€Jell Uu3ydeHHs NpeIMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHOU
JEeSTEIBHOCTH 00YYaIOIIerocst 10 OCBOEHUIO y4eOHOTO COJIepKaHus.

3HaHUE XUMUH CITYKHUT OCHOBOU It (JOPMUPOBAHUSI MUPOBO33PEHHSI 00YJaIOIIETOCs, €r0
MIpeICTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMble XUMUEH
MIPEICTABIEHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TriI00aNbHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUIECKOH, MUIIEBOH U IKOJIOTHUECKON 0€30MacHOCTH, POOIIEM 31paBOOXPAHCHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEW JJIsi caMopa3BUTHS U (POpMHUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel U PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpPOBaHNE MBIIUIEHHUS] U TBOPUYECKUX CIOCOOHOCTEN oOyuarommxcs,
HAaBBIKOB HMX  CaMOCTOSITEIbHOW  y4eOHOW  AESITeNBbHOCTH, OKCHEPUMEHTANbHBIX U
HCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B IIOBCEJHEBHOMW JKHM3HM, TaK U B
po¢eCCHOHAIBHON AEATENbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJIs1/1a HA €JUHCTBO MPHUPOJIbI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHON TPAMOTHOCTH 00 yJarOIINXCS;

CHOCOOCTBYET (HOPMUPOBAHHMIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B JKOJIOTMYECKOE OOpa3oBaHUE
o0yuaromuxcs.

JlanHble HampaBjeHUST B OOYYCHUM XUMHUHM OOECIICUMBAIOTCS CHEIU(PUKON COISpIKaHMs
y4eOHOro mpeaAMeTa, KOTOPBIA SBISETCS TMEJarorndecku aganTUPOBAHHBIM OTPAKECHUEM
0a30BOI HAyKW XMMHH Ha ONpeeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX MOHATHI OpraHUYeCKOW XUMUH.

CrtpykTypa copepxaHusl MPOrpaMMbl O XMMHU C(HOpPMHpPOBaHA Ha OCHOBE CHUCTEMHOI'O
noaxona k e€ usydeHuro. CopeprkaHUE CKIAIbIBAETCS M3 CHUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYecKkoi peakuuu. OOe 3T CUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCJIEJOBATEIBHOIO pPa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— Y4EHMsI O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— MpPEeJCTaBICHUN 00 AJIEKTPOIUTHIECKON TUCCOIHAIINH BEIIECTB B pAaCTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATENILHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMOJIHASL (DYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOSHHUS U BO3MOXHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U TOTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHUHU CHOCOOCTBYET (DOPMUPOBAHHUIO MPEJICTABICHHUS O
XMMHYECKOW COCTaBISAIONIEH HAYYHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPHUPOJbI,
LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHHIO U METOAAM MO3HAaHMA B Hayke. M3ydeHue xumMnn
MPOUCXOJUT C TMPHUBJICUYEHUEM 3HAHUW W3 paHee M3YyYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knacce» n «®dusmka. 7 Kaacey.

[Ipu u3yyeHN XUMUHU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOHN NEATETFHOCTH YeJIOBEKa U KaK OTHOTO
13 KOMIIOHEHTOB MHPOBOM KYIbTYpbl. 3aJada y4eOHOTO NMpeAMeTa COCTOMT B (hOPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIHMX ()AKTOB, MOHITUH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
MPUOOIIEHUH K HAyYHBIM METOJIaM MO3HAHUS MIPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIIUid, B
(GbopMUpPOBaHMM ¥ PAa3BUTUU T[IO3HABATENBHBIX YMEHUH M HMX TNPUMEHEHHH B Yy4eOHO-
MO3HABATENBHON M y4eOHO-HCCIIEeIOBATEIbCKON JEATEIBHOCTH, OCBOCHUU TPAaBUII 0€30MacHOTO
oOpallleHus ¢ BEIIeCTBAMU B TTOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHHM XUMUU Ha YPOBHE OCHOBHOIO OOHIEr0 0Opa30oBaHUs Ba)KHOE 3HAUYCHUE
MIPUOOPENU TaKue LeTH, KaK:

— (hopmupoBaHNEe MHTEIIEKTYalbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHMUIO,
COTPY/ZHUYECTBY, CAMOCTOSITCIILHOMY MPHHATUIO PEIICHWH, CIHOCOOHOM aJanTHpPOBATHCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSIM KHU3HU;

— HaINpaBJICHHOCTh OOYYeHHs Ha CHUCTEMaTHYecKoe MpuoOIeHrne OoOydarolmuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEIbHOW  JAEATEIbHOCTH, HAay4YHbIM  METOJAaM  [O3HaHUS,
(hopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieueHne YCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYAIOIUMHUCS OIBITA
pa3HOOOpa3HOW NEATEIBbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHI[H ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (GopmupoBanue o61el PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHclie YMEHHH OOBSCHATH M OLICHUBATH SIBICHUS OKPYKAIOLIEro MHpa, UCHOJIb3ys 3HAHUS U
OTBIT, TIOJNIYYCHHBIC MPH M3YyYCHUH XUMUHU, NPUMEHATh HMX TPU PEIICHUH MpodiIeM B
MOBCEIHEBHOM JKU3HU U TPYIOBOU NEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromUXcsi TYYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS [IEHHOCTH
XMMHUYECKHX 3HAHUU JJI1 BBIPAOOTKU SKOJIOTUYECKH II€JIeCOO0Pa3HOT0 MOBENCHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBALMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUSI OOIIEYEIOBEYECKUX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HanmpaBICHHOCTH JajbHEHIIEero o0 yueHusl.

OO1iee yucino yacoB, OTBEAEHHBIX AJI1 M3y4EHHs] XMMHHM Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJAEP/KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHM B JXKM3HM 4elnoBeKa. XHMMHsA B CHCTEME HayK. Tema u
BemecTBa. DuU3MUECKHe CBOMCTBAa BEIIECTB. ArperaTHoe cocTostHHe BemiecTB. Ilonstue o
MeTO/[ax MO3HaHusl B XUMUHU. UncThie BemmecTBa 1 cMecH. CriocoObl pa3iesieHns: CMece.

ATOMBI ¥ MOJNEKYNbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBas J10J1s1 XUMHYECKOT0 3JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Monbs. Monsipras macca. B3anmocCBA3b KOJIMYECTBA, MACCHI U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tsl mo opMmynaM XMMHUUECKUX COSTUHEHHI.

®usnyeckue U XMMHUYECKHUE SIBICHUS. XUMUYECKas peakiuss U e€ INpPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BeIeCTB. XUMHUecKHe ypaBHeHUs. Knaccupukanus XuMUYECKUX PeaKIHii
(coenuHeHMS, Pa3I0KEHUS, 3aMEIIIEHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW TMOCYIOW, MpaBWiIaMU pabOTHI B J1a0OpaTopuu W MpHEMaMu
oOpaieHuss ¢ 1abopaTOpHBIM OOOpYIOBAHUEM, M3YYEHHE U OINUcCaHuEe (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOII0AeHNE (PU3HUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTHpaHUe caxapa B CTYNKE, KHTICHHE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBaHNUE MEJHON MPOBOJIOKHU, B3aUMOJEHCTBUE MeJla C KHCIOTOMN) IBJIEHUH, HaOII01eHnE
W ONHCAaHWE TPU3HAKOB TMPOTEKaHWs XHUMHUYECKUX peakuuid (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUJIOM Oapusi, pasinoxkeHue ruapokcuaa menu (1) npu
HarpeBaHWH, B3auMoAeicTBHe jxene3a c¢ pactBopoMm comu menu (II), m3ydenume cmocoboB
paszienieHus CcMeced: C IOMOIIbI0 MarHura, (QUIbTPOBAaHME, BbIIApUBAaHUE, AUCTUIUIALNA,
xpomaTtorpadusi, TMpPOBEIEHHWE OYUCTKM TOBAPEHHOW coONM, HAONIONEHHE U OINHCaHue
pe3yJIbTaTOB MPOBEJEHUS OIbITA, WUIIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE
MoJieIel MOJIEKYI (IIapOCTEPKHEBBIX).

BaHeiiuue npeactaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3gyxa. Kuciaopol — 37€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucnopoja B mpupoje, Gpu3ndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl THOJTyYeHHUs KHCIOpoAa B JIabOpaTopuu U
MpoMblIIeHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPOJA.

TennoBoit 3(D@PeKT XUMHUYECKOH pEaKIUHd, TEPMOXHMUYECKHE YpaBHEHHUS, OK30- H
SHAOTEPMHUUECKHE pEaKUUU. TOIIMBO: Yroib M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIICHUE
MapHUKOBOTO d(dekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boaopona B NPUPOZE,
(u3nueckue u XUMHUYECKUE CBOWCTBA, PUMEHEHHUE, CIIOCO0BI rmostydyeHus. Kuciorsl u comnu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnyecknue cBOMCTBa BoIbl. Boma kak pactBoputenb. PactBopbl. HackimeHHele u
HEHACBIILIEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBast 10 BEIIECTBA B
pactBope. XuMu4eckue cBOMCTBAa BOJbl. OcHOBaHMsA. Poiib pacTBOpPOB B MpUPOJE U B JKU3HU
yesioBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHuEe NPUPOAHbIX BojA. OXpaHa M OUYMCTKA
IPUPOIHBIX BOJ.



Knaccudukanus nHeopranmueckux coenuHeHnid. Oxcuawl. Krnaccudukanus OKCHIOB:
coneobpa3yroire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIEe) U HeconeoOpa3zyromue. HomeHknatypa
okcu0B. du3nyecKkre U XUMUYECKHE CBOWCTBA OKCHIOB. [lomydenue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHMII.

Kucnorel. Knaccudukanus xkucimor. Homenknatypa kucinor. Ou3nvecKkne U XUMHUYECKUE
cBoricTBa KUCIOT. Psan aktuBHocTH MeTtaiuioB H. H. bekerosa. Ilonydenne Kucnor.

Comu. Homenknarypa coneil. @Puzndeckne U XUMUYECKUE CBoOMcTBa cosel. Ilomyuenue
COJICH.

I'eneTnyeckas cBsI3b MEXKIYy KJIacCaMU HEOPraHUYECKHUX COECITMHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEEICHUE COMIEPKaHUs KHCIOpOAa B BO3/yXe, MOJydeHHe, cooupaHue,
pacro3HaBaHUE U HM3YyYEHHE CBOMCTB KHUCJIOPOJ]a, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U MpEKpaIleHus TopeHus (moxapa), 03HAaKOMIICHHUE C
oOpa3liaMid OKCHIOB W ONHMCAHHWE WX CBOMCTB, IMONY4YCHUE, COOMpAaHWE, PACIIO3HABAHWUE U
W3y4eHHEe CBOWCTB Bojopoaa (ropeHue), B3aumMmojeiictBue Bogopoma ¢ okcugom menu (II)
(BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUAIIOB), HAOIOIEHUE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAcTBOPEHUS BEIIECTB C Pa3iMYHON PAacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTallaMH (HaTpUeM M KajbIleM) (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), MCCIIEIOBaHNE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
HaONIO/IeHNE M3MEHEHHs] OKPAcKU WHIUKATOPOB B PACTBOPAX KHUCIOT W IEJIOYeH, M3ydeHue
B3aumojeicTBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIIOTBI, KHCIOT C MeTajllaMH,
peakuuii HeWTpaiau3aluH, IOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTalia IPYTuM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueiime
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux djaemenros /. W.
MenpaeseeBa. CtpoeHne aToMOB. XUMHYeCKAasl ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKA KIACCU(PUKALMKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC W MIETOYHO3EMETbHBIC METAJUIbI, TaJOTEHbI, HHEPTHBIC Ta3bl).
DneMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEPHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux osnemeHtoB . N
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opMmbl [leprogudeckoid CUCTEMBI
xumuueckux ssiemeHToB JI. M. MenneneeBa. Ilepuonbl u rpynmbl. DUWYECKUNA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIILI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTtoMHbIX sjaep. HM3orombl. OnekTponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MengeneeBa. XapakKTepUCTUKAa XHMHYECKOIO JJIEMEHTAa II0 €ro IOJIOKEHHID B
Ilepunonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU N3MEHEHHUS pailyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOICTB MO TPYIIaM U MEepUoIaM.

3nauenue [lepuognueckoro 3akona u Ileproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBA3b. KoBanentnas (monsipHas u HEToJIIpHas) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBs3b.



Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakiuuu.  [Ipomecchl
OKHUCJIEHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCHIIA
[IMHKA C PAacTBOpPaMU KHCJIOT M IIEJIOYEH, MPOBEACHUE OIMBITOB, MILTIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX Peaklvii (ropeHre, peakiiuy pa3ioKeHHsl, COSTUHEHNUS ).

Meostcnpeomemmnuwie ceasu

Peanuzanust MeXnpeaMETHBIX CBS3EH MPHU MU3YUYEHUU XUMUHU B § KIIACCE OCYIECTBIISECTCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHSATUH, TakK U TOHATHI,
SIBJISIFOLLMXCS] CHCTEMHBIMU JIJIL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IHUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE MOHATHUSA: HAy4YHbIM (akT, TUIOTe3a, TEOPHs, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCUpUKalUs,  MEePUOJUYHOCTh,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIEIMPOBAaHNE, U3MEPEHHE, MOJIEIIb, SIBICHHE.

®dusuka: Marepusi, aToM, OJEKTPOH, TPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYNa, SJCKTPUUECKHH 3apsij, BEIIEeCTBO, Tello, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIUYHHBI, SAMHHIBI MU3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpadbl, TOpPHbIE TOPOJBI, MOJE3HbIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMH4YecKasi peakius

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XuMuUecKux dsemeHrtos JI. U
MenpneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajus, KalblHUs W HUX COCJUHEHUNW B COOTBETCTBUHU C
IIOJIOKEHUEM JJIEMEHTOB B [leproanyeckoi cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHUIBI XMMHYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEIlECTBA OT THUIIA KPUCTALUIMYECKONW PEMETKM M BUAA XMUMHYECKOM
CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPTAHHMYECKUX BEIICCTB. XUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAILMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHuecKas
CBSI3b HEOPTAaHMYECKHUX BEIIECTB.

Krnaccudukanus XuMU4ecKuX peakiui Mo pa3ludHbIM MPU3HAKaM (110 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHel
OKHUCJICHUS XUMUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTne o cxopoctu XuMHUYeckoil peakiuu. [loHaTtue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOIEHHBIX M TeTepOreHHbIX peakuusx. [lonsarne o
katanmze. [loHsiTME O XWMHYECKOM paBHOBeCHMH. DakKTOpbl, BIHUSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIE PEAKIUU, DJICKTPOHHBIA OamaHC OKUCIHTEIhHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE YpPaBHEHHH OKHUCIIMTEIbBHO-BOCCTAHOBUTEIBHBIX
PeaxIyii ¢ UCTIOJIb30BaHHEM METO/IA JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOJUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEINEKTPOJuThl. KaTHOHBI,
AQHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMHU XUMHUYECKOU CBSI3HU.
Crenens aucconuanyy. CUIbHBIE U CJ1a0ble JIEKTPOIUTHIL.

Peakuun moHHoro oOMeHa. YCIIOBUS MPOTEKaHUs pEaklMii HOHHOTO OOMEHa, MOJHbBIE U
COKpaIlléHHbIE MOHHBIEC ypaBHEHMS peakuuil. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIEH B CBETE



MpeiCcTaBIeHNl 00 >3JeKTpPOIUTUYECKON auccouuanuu. KadecTBeHHbIE peakluy Ha HOHBI.
[TonATHE O THIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJAEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METa/NIOB M HeMeTauioB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3JACHCTBHUS pPa3IMUHBIX
(hakTOpoB, HCCIEIOBAaHUE AJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOLMALINN
KHMCJIOT, IIeJo4Yed M cojie (BO3MOXHO MCIIOJb30BaHME BHUJEO MAaTEpUaJIOB), IPOBEIECHUE
OTBITOB, WUTIOCTPUPYIOIIMX MpPHU3HAKU MPOTEKaHMs PeakIMii MOHHOTO oOMeHa (oOpazoBaHue
ocajJKa, BBIJCNICHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX peakUuuil (ropeHHe, peaklud pa3ioXKeHHs, COSIUHEHHS),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKLUil Ha HOHBI,
pelIeHne SKCIIepUMEHTaIbHBIX 3a/1a4.

HemeTtayuibl M MX cOeJUHEHHUSA

OOmiass xapakTepucTHKa rajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbBIE
crernieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEUIECTB — TaJOTCHOB.
XuUMUYecKHue CBOWCTBA Ha MpHMepe XJopa (B3aHMMOACICTBHE C MeTajulaMH, HEeMETaJUIaMH,
niesioyamu).  Xnoposoaopod. ConsiHast KHMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4EHHUE,
npuMmeHenue. JleficTBre xjiopa ¥ XJI0pOBOJOPO/Ia HA OpPraHU3M YelioBeKka. Baxueiiue Xmopuasl
U UX HaXO0XJEHHUE B IPUPO/IE.

OO6mass xapakTepuctuka sneMeHTOB VIA-rpynmbl. OcoOGHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CcTerneHH OkucieHus. CTpoeHne M (pU3MUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB —
KHCIIOpO/ia U cephbl. AJUIOTPONHbIE MOIU(UKAIIMKM KUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
ceprel. CepoBopopoj, CTpoeHue, (U3NUYECKHEe M XUMUYECKHE CBOWMCTBA. OKCHABI CEPbl Kak
MPEICTAaBUTENHN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XMMHUYECKHE CBONCTBA
(oOmme Kak TMpencTaBUTENsl Kiacca KUCIOT M crnenupuveckne). XUMHUYECKHE PEaKIHH,
JeKale B OCHOBE MPOMBINUICHHOTO croco0a MONydeHHsl CcepHOW KucioThl. llpuMeneHue
cepHol KucioTel. Cou cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cyabgaT-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUH B mpupone. XHMMHUYECKOE 3arpsi3HEHUE OKpPYKAIIIEeH Cpelsl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mass xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHSA. A30T, pPacIpOCTpaHEHHWE B MpuUpoje, (GU3HUUECKHe U
XuMHuYeckue cBoiictBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro GU3nueckre U XuMUYeCKue
CBOWCTBa, MoylyueHue u npuMmenenue. Conu aMMOHHUS, UX PU3NYECKUe U XUMUUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakuus Ha MOHbI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHue,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcrnonap3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauecTBE MHUHEpaIbHbBIX
ynoopenuii. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIICH Cpebl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
JOKIIA, 3arps3HEHUE BO3AyXa, MOUYBBl M BOMOEMOB). Docdop, amIoTpomHbie MOIUPUKAINNA
¢dochopa, dpuznyeckne u xumuueckue cpoiicta. Oxcun docdopa (V) u gochopnas kuciora,
(dbu3uvyeckue M XUMHUYECKHE CBOWMCTBa, moiydeHue. Mcmonwp3oBanue QocdaToB B KadecTBe
MUHEPAIbHBIX YA0O0pEHHH.

OO6mas xapaktepuctuka 3jeMeHTOB I[VA-rpynmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAIIMN, PACTIPOCTPAHEHUE B
npupoae, pu3ndeckrue u XMMHUeckue cBorcTBa. Axcopouus. KpyroBopot yriepona B npupoe.
Oxcuapl yraepona, ux U3NUYECKUe U XUMHYECKHE CBOMCTBA, NEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJIOTHUECKHE TPOOIeMBbl, CBA3aHHbIE ¢ okcuaoM yriepozaa (IV),



TUIOTE3a INI00aJIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas Kuciora U eé
CONM, UX (PU3MUECKHE M XUMHUYECKHE CBOICTBa, MoiydeHHe U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcmonp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEIILCKOM XO34HCTBE.

[lepBoHayasbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHHSX yIriepoja
(MeraH, 9TaH, S3TWUJEH, alETWIEH, 3TaHOJ, IJMUEPHUH, YKCycHas kucinota). [IpuponHsie
HWCTOYHHUKHU YTJIEBOJOPOJIOB (Yrojb, MPUPOJHBINA ra3, HedTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yriaeBoJax — W HMX pOJU B KU3HU 4YeloBeKa. MarepuallbHOe €IUHCTBO
OpPraHMYECKHUX Y HEOPraHMYECKUX COSIUHEHUH.

Kpemnwuii, ero ¢usmyeckue M XWUMHUYECKHE CBOWCTBA, TOJIYYCHHE W TIPUMEHEHHUE.
Coennnaenuss kpemMHusi B npupone. OOmme mpencraBieHuss o0 okcuae kpemuus (IV) u
KpeMHUeBoil kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B MPOMBIIIUIEHHOCTH. BaxkHeiiume
CTPOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembl
0e30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3Il0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEIACHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOJIOJCHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxarolue (GU3NYECKUe U XUMHUUYECKHE CBOMCTBA rajOreHOB U MX COCIUHEHHH (BO3MOXKHO
WCIIONB30BaHUE BHUICOMATEPUAJIOB), O3HAKOMIJICHHE C O0pa3llaMH XJOpUIOB (TajJOTreHUJIOB),
O3HaKOMJICHHE C oOpa3lamMu cepbl U €€ COEIUHEHUSMHU (BO3MOXKHO HCIOJIh30BaHHUE
BHJICOMATEepHaJIOB), HaAOMIOACHUE TMpollecca OOyrJIMBaHWA  caxapa TMOJ  JCUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEPHOMN
KHCJIOTHI, TIPOBE/ICHUE KAYEeCTBEHHOH peakiuy Ha CyabpaT-HOH W HAONIOJIEHHE NpH3HAaKa e
MPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBAMHU a30Ta, gocdopa ¥ MX COeAMHEHUN
(BO3MOXKHO HCITOJTb30BaHKUE BUACOMATEPHATIOB), 00pa3aMu a30THBIX M (POCHOPHBIX YI0OpEHHIA,
MOJIyueHue, coOMpaHue, paclo3HAaBaHUE M HW3YYCHHE CBOWCTB aMMHakKa, MpPOBEACHUE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH W U3Yy4YEeHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIBIO (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPUAIIOB), M3yUE€HUE MOJENIeH KPUCTAIUIMYECKUX PEIIETOK anmMasa,
rpaguta, ¢yaIepeHa, O3HAKOMIIEHHE C TPOLECCOM aACcOpOIMHM PACTBOPEHHBIX BEIECTB
AaKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHHe, COOMpaHue, paclio3HaBaHue
U U3y4YEHHE CBOWCTB YIJIEKHUCIIOTO rasa, MpOBEJCHHE KayeCTBEHHBIX peakUuil Ha KapOOHAT U
CIWJIMKAT-UOHBl W HW3Y4YEHHME MPU3HAKOB HX NPOTEKAaHUS, O3HAKOMJICHHE C MPOIyKIHEi
CHWJIMKaTHOM IPOMBIIUIEHHOCTH, PEIIEHUE JKCIEPUMEHTAIBHBIX 3a/1ad 0 TeMe «Baxnelmue
HEMETaJUIbl U UX COEIUHEHUS.

MeTa/ibl M X COeIUHEHUSA

OOmass XapakTepUCTHUKAa XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nosioxkeHus B [lepuonnueckoi cucteme xumudeckux snemeHTos J1. M. Menzaeneesa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTamnuueckas CBA3b M MeTaJNIMYEcKas KpUCTaJTM4ecKas
pemérka. OJIEKTPOXUMHUYECKUIN psAl HanpsHKeHUM MeTauioB. Puznyeckue U XUMHUYECKUE
cBoiicTBa MeTauioB. OOmue crmocoObl MoydeHuss MeTauioB. [IoHITHE 0 KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTaib, 4yryH, JIOPATIOMUHUIN, OpoH3a) U
UX PUMEHEHHE B OBITY U MIPOMBIILJICHHOCTH.

[[{enounble MeTaUIbL: NOJIOXKEHHUE B [leproanueckoi cUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpoOeHHE HUX aTOMOB, HaxoXjaAeHHE B npupoze. Puznyeckue U XUMUYECKUE
cBOiicTBa (Ha npumepe HaTpus U Kanus). OKCuAbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIMHEHHUIA.



[I{esrouHO3EMENBHBIE METAJUIBI MarHuid W Kajaplui: TMojnoxkeHue B Ilepuogmueckoit
cucteme xumuueckux snemeHToB JI. M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. Ouznueckre U XUMUYECKUE CBOMCTBA MArHUs M Kaiblud. BakHelmme coeauHEeHHs
KaJbIMA (OKCHUI, THAPOKCU, con). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YyCTpaHEHUs.

AmoMuHMI: TonoxxeHue B Ilepuoamueckoi cucrteMe xumudeckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B npupone. GUsndyeckue U XUMHUYECKUE CBOMCTBA
anmoMuHus. AMpOTepHbIe CBOWCTBA OKCHIA U THJIPOKCH]IA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoil cucreme XuUMUYeCKUX 3iemeHToB J[. .
MenpeneeBa, CTpO€HHE aToOMa, HaxoXkAeHUue B npupoje. Ouznueckue U XMMUYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xkene3a (II) m xemeza (II), ux cocras, cBolicTBa H
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMH METa/sIOB M CIUIaBOB, MX (PU3UYECKMMH CBONCTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAJIOB (BO3MOYKHO MCIIOJIB30BAHME BHUAECOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHsI ¢ BOJOW (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), HCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Tpoliecca TOPEHHs Kejle3a B
KHcopoae  (BO3MOXKHO — HCIOJb30BAaHME  BUJCOMATEPHANIOB), TMPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIMI Ha MOHBI: MarHus, Kajablus, aJIFOMUHMS, LIMHKa, kenes3a (II) u sxenesa
(IIT), menm (II), HAOMIOIEHME W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHS,
KaJusi ¥ Kanblusl (BO3MOXHO HCIOJIB30BaHUE BUIEOMATEPHAJIOB), MCCIeI0BaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IA aJIFOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHellre MeTaibl U UX COCTUHEHUSD.

XuMHS U OKPYKAOIIAs cpea

BemectBa n Marepuaisl B TOBCEJHEBHON JKU3HU 4YeJIOBEKa. be3omacHoe MCIoJb30BaHUE
BEIIECTB M XMUMHUYECKHX peakiuii B ObITy. [lepBas momomis mpu XUMHUYECKHX O0XOTax U
OTPAaBJICHUSIX.

XUMUYECKOe 3arpsi3sHEHHE OKpYXKaroIel cpefbl (MpeaenbHas T0MyCcTUMAas KOHIIEHTPALHS
BelecTs, najiee — [1JIK). Ponp XxuMuu B pemieHnn 3K0JI0rH4ecKux npoosiem.

Xumuueckuii IKCnepumenm:

n3ydyeHue o0pa3loB MaTepuaioB (CTEKIO, CIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUATIBI).

Meoscnpeomemmbwie ceazu

Peanu3anus MexnpeaMeTHBIX CBA3EH IIPU M3YYEHMHM XMMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 HWCHOJb30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHSATHIA,
SIBJISIFOIIMXCS] CUCTEMHBIMHU ISl OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE TOHSTHUS: HAy4HbIH (akT, THUIOTe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KilaccupuKauus,  MNEPUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPUMEHT,
MOJICTUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHSI, MATEPUAIIHIL.

®usuka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIIbI,
paauMOaKTUBHOCTh, MOJICKYJA, JJICKTPUUECKUU 3apsi], MNPOBOAHUKH, MOJIYIPOBOJHUKH,
TUDJIEKTPUKHY, (POTO3JIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAss PEMIETKA, CIUIaBbl, (U3UUECKHE BEIHMYUHBI,
€UHULIBI U3MEPEHUS, KOCMUUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHLIE.

Buonorusi: ¢orocunres, napixaHue, O6uocdepa, KOCUCTEMa, MUHEpAIbHBIE YIOOpEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEILIECTBA.

I'eorpadus: armocepa, ruapochepa, MHUHEpaIbl, TOpPHBIE MOPOJBI, MOJE3HBIE
MCKOIIaeMble, TOIUINBO, BOJAHBIE PECYPCHI.
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NNJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IMPOI'PAMMBI 11O XUMHWU HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOTPAaMMBI OCHOBHOTO OOIIET0 0O0pa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYYCHHS XUMHUU B €JIMHCTBE YICOHOW M BOCTIUTATEILHON JISATEILHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMU  POCCUUCKHAMH  COLMOKYIBTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH M HOPMaMH TOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTN3AINN 00yJaOIUXCS.

JIM4HOCTHBIE PE3YyIbTAThl OTPA’KaIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOU TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M paCHIMpPEHUE OIbITa JCATEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuOTH4ECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOUICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJICUIO, TIOHMMAaHUs 3HAYCHUS XUMHUYECKONW HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OpMAIMEl O MepeAOBbIX AOCTHUKEHHUSIX M OTKPBITHSIX
MUPOBOM M OTEYECTBCHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTPOHCTBE
MuUpa U 00IIEeCTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPE/ICTABICHUs] O COLMAIbHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE, KOMMYHHUKATHBHON KOMITETEHTHOCTH B 0OIIECTBEHHO TIOJIC3HOM,
y4eOHOUCCIIEI0BATEIbCKOM, TBOPUYECKONM H JPYruX BHIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JIESATSIIFHOCTH IPH BBITOJIHCHUN YICOHBIX, TIO3HABATEIHHBIX 33/1a4,
BBIMOJTHEHUH XHUMHUYECKUX DSKCIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHUMAHHMIO ¥ B3aWMOIIOMOIIIH B IpOIecce ITOW ydeOHOW IeSATeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBENEHUE M TOCTYNKH CBOMX TOBApHIIEH C TMO3UIMUKA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHMS ITOCIICICTBUH MTOCTYITKOB;

3) IEeHHOCTH HAYYHOI0 MO3HAHMSA:

MHPOBO33PCHUYECKHAE  MPEJACTABICHUS O  BEIIECTBE W XUMHYECKOH  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTaBISAIOIINE OCHOBY JIJIS
MMOHMMAHHUS  CYINHOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEIOBEKa ¢ MPUPOTHON Cpeoid, O ponu
XUMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIE MOTHBBI, HAIPABICHHBIE Ha IOJTYYCHHE HOBBIX 3HAHUN 1O XUMUH,
HEOOXOIMMBIC JJI1 OOBSICHEHWs HAOIIOMAeMbIX TIPOIECCOB W SBJICHHUM, IT03HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATENBECKON KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATypOH, NOCTYIHBIMU TEXHUUYECKUMH CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOY4eHHI0 M MO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHON U MCCIIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHsI 00y4YeHHUsI B lajbHeHIIeM;

4) popmupoBaHUA KYJIbTYPHI 310POBbSI:

OCO3HAHHWE UEHHOCTH JKHU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HHU, OCO3HAHUE IMOCIEACTBHA M HEMPHUITHE BPEIHBIX
NpUBBIUCK (YMOTPEOJICHUST aJIKOTOJsl, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIIOICHUS
MpaBwI OE30MACHOCTH TMPHU OOpAIleHHH C XMUMHYSCKUMHU BEIIECTBAMU B OBITY U pEaNbHOMN
KHU3HU;

5) TPyAOBOr0 BOCIIMTAHMSA:
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HWHTEPEC K MPAKTUYECKOMY M3y4eHHUI0 TTpodeccuii U Tpya pa3IudaHoOro poja, yBaKeHHE K
TpyAy W pe3yiabTaTaM TPYAOBOW JESITENbHOCTH, B TOM UYHCIE Ha OCHOBE IPUMEHEHUs
MPEAMETHBIX 3HAaHMA TI0 XWUMHH, OCO3HAHHBIH BBIOOP WHIWBUIYATbHOW TPAaCKTOPUU
MPOJIOJKEHHST O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHHU,
OOIIIEeCTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEITHOW MPO(hEeCCHOHATBHON eATEIHbHOCTH U
pa3BUTUS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPO(ECCUOHATILHOM CpeJie;

6) DK0JIOTHY€ECKOr0 BOCIIUTAHUSA:

IKOJIOTHUECKH 11e71ec000pa3Hoe OTHOIICHNWE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIeCTBOBAaHMS, TOHMMAaHUE IEHHOCTH 3JI0POBOT0 M Oe30macHOro obpasa >KHW3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHWE IEHHOCTU COOJIFOJICHHUS TIPaBWJI O€30MaCHOTO MOBEICHUS TIPH PabOTE ¢ BEIIECCTBAMH,
a TaK)K€ B CUTYAIUSAX, YTPOKAIOIIUX 3JJOPOBBIO U JKU3HU JIIOACH;

CITOCOOHOCTH TIPUMEHSTH 3HAHUS, IMOJy4YaeMble TMPU HU3YYECHUHW XHUMHH, IS PEIICHHS
3a7]a4, CBA3aHHBIX C OKPYXKAIOUIEH IPUPOIHON CPEOH, ISl TOBBIIEHUS YPOBHS SKOJIOT MUECKON
KYJIbTYpbI, OCO3HaHUS TJI00aJIBLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M MyTed MX pPEerIcHUs
MOCPEJCTBOM METOJIOB XUMHUU, FKOJIOTHYECKOTO MBIIIUICHHS, YMEHHsI pPYKOBOJICTBOBATHCS UM B
MMO3HABATEIbHOM, KOMMYHHUKATHBHOM M COIIMAIBHON TIPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMETHBIX PE3yIbTaTOB BBIICISAIOT 3HAYMMBIC 711 (HOPMHUPOBAHHS
MHUPOBO33pEHUS OOIICHAYYHBIC TMOHATHUS (3aKOH, TECOpHSs, MPUHITUI, THIOTE3a, (aKT, CHCTEMa,
MPOLIeCC, PKCIEPUMEHT U APYTroe.), KOTOPbIE HUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOM Hay4yHOW KapTHHE MHpa, U YHHBEpcajbHbIE ydeOHbIe NEHCTBUS (TIO3HABAaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYISITHBHBIC), KOTOphle oOecrneunBaroT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

I[lo3naBaTe/bHBIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jjornyeckue neicTBUA:

YMEHHUSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHAS TIPU OCBOCHUHM 3HAHMI:
pacKpblBaTh CMBICI XHMHUYECKUX TOHATHNA (BBLACNATh HMX XapakTepHblE MpPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C IPYTUMU MOHSATHUSAMH), UCIIOIH30BaTh MOHATHS JIJIsT OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIUU
XUMUYECKHUX BEIIECTB M XUMUYECKHUX PEAKINH, YCTaHABIUBATh IPUUYMHHO-CIICJICTBEHHBIE CBS3H
MEX1y OOBEKTaMHU U3YYCHUsI, CTPOUTH JIOTHUECKHE PACCYXACHUS (MHAYKTUBHBIC, 1eTyKTHBHbIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHITHh B IMpoliecce MO3HAHUS MOHATHS (MPEAMETHBIE U METAmnpeAMETHEIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HWCIIOJNB3YeMble B XUMHUH, IMPEoOpa3OBBHIBATH HIUPOKO
MIPUMEHSIEMbIE B XUMHH MOJICTIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHMHUYECKOW pEakmuu — TMPU PEIICHUH Yy4eOHOo-
MO3HABATENbHBIX 3a/Ja4, C Y4ETOM OTHUX MOJIEJbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTEepU30BaTh CYIIECTBCHHBIC MPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHUUYECKHX BEIIECTB U
XUMHYECKHUX PEaKIMid, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBECHHBIC CBSI3U U
MPOTHBOPEYHS B U3yUaEMBbIX MPOIIECCAX U SIBJICHHIX.

ba3oBble ucciiegoBaTelbCKHe AeCTBUS:

YMEHHUE HKCIOJb30BaTh IMOCTABJIECHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA IO3HAHMS, a
TAaKKE€ B KadeCTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE TNPABUIHLHOCTH
BBICKa3bIBAEMBIX CY)KIICHHUIA,

npuoOpeTeHre OIbITa MO IUIAHUPOBAHMIO, OPTraHU3AllMU W TPOBEJCHUIO YUYCHUUYECKUX
JKCTIEPUMEHTOB, YMEHHE HAOJIF0AaTh 32 XOJA0M IPOIIeCcca, CAaMOCTOSATEILHO TPOTHO3UPOBATH €0
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pe3ynbraT, GopMyIHpoBaTh OOOOHIEHHS] M BBIBOJBI MO pe3ylibTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEZIOBAHUS, COCTABIATh OTUYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmaumeii:

yMEHHUE BbIOMPATh, AaHATM3UPOBATH U UHTEPIPETHUPOBATH HHPOPMALIMIO PA3TUYHBIX BUI0B
1 (opM IpesICTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJIsipHAas JINTEepaTypa
XMMHUYECKOTO COJEp)KaHHsA, CIpaBOYHbIE TI0cOOMs, pecypchl MHTepHeTa), KpUTUYECKU
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE MPUMEHSTh Pa3IMUHbIe METObI U 3aIPOChl IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJIHEHUS y4eOHBIX U IO3HABATENBHBIX 33124
OTIpeNIeIEHHOr0 TUMA, MPHOOpPETeHHE OmbITa B 00JACTH WCIONB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJOIHH, OBIAJ€HUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMYHbBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (opMy mpeacTaBiIeHUsS
nHGOpPMALMM U WUIIOCTPUPOBATH pEIlaeMble 3a/1aull HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popMamu rpaguK ¥ ©X KOMOWHALIUSAMU;

YMEHHUE HCHONb30BaTh M aHAJIW3UPOBaTh B Ipolecce yuyeOHOH M HccienoBaTeabCKON
JEeSITETLHOCTH UH(OPMAIIHIO O BIUSHUHU MPOMBIIUIEHHOCTH, CEIBCKOTO X03IHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKpY’Kalollel NpUpOAHOI cpeibl.

KomMyHHKaTHBHBbIE yHUBepcaJbHbIe Y4eOHbIe el CTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoAe auanora M (WIM) AUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoii TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHUS] OTHOCUTEIIHHO BBITOJTHEHUS
NIpeI0KEHHON 3a71auH;

YMEHHUSI NIPEACTABIATH OJyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh NPE3EHTALUI0 pPE3YJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCTIepUMEHTa (J1a00OpaTOPHOTO OMBITA, JaOOPATOPHON PAOOTHI MO HMCCIEAOBAHHIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHHKAMM B COBMECTHOI MO3HABaTEJIbHON U
HCCIIEIOBATENILCKOM JESITEIbHOCTH NPU PEIIEHUH BO3HUKAIOUIMX IMPOOJIEM Ha OCHOBE y4éTa
oOLIMX MHTEPECOB W COIJIacoBaHMs MNO3MIMK (00CyXkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
LITYPMBbD», KOOPAUHAIMS COBMECTHBIX JECHCTBHI, ONpe/ielieHue KPUTEPHEB MO OLICHKE KayecTBa
BBITIOJITHEHHOU PabOTHI U IpyTHE).

PeryasiTuBHble yHMBepCcAJIbHbIE yUeOHbIE 1eCTBHS:

YMEHHME CAMOCTOSITEIILHO ONpPEENATh LEeIU AeSITeNbHOCTH, IUIAaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
Haubonee AQQEeKTUBHbIE CHNOCOOBI pelieHHs Y4eOHbIX M IIO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH NPEAJIOKEHHBIH aJrOPUTM JIEHCTBUNA NpHU
BBINIOJIHEHUM 33JaHUN € Y4ETOM MOJIy4EHUS HOBBIX 3HAaHMH 00 HM3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM LU,
YMEHHUE UCII0JIb30BaTh U AHAJTU3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUM 3a/laHU.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOEHHIO O0S3aTEIBHOIO COJACpPXKAHUS,
YCTAHOBJICHHOTO JaHHOM (enepanbHOH pabouell MporpaMMoM, BBIIEIAIOT: OCBOCHHBIE
00yJaronMMHUCs Hay4HbIE 3HAHUS, YMEHHsS M CIIOCOOBI JEHCTBUM, crenuduueckue s
MPEIMETHON 00MacT «XUMHs», BUIBI JEATEIHHOCTH IO TOJXYYEHUIO HOBOTO 3HAHHUSA, €r0
UHTEpIpeTaluy, NpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLlUsX.

K koHny oOyueHus B 8 kJjacce IpeiMeTHbIE Pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTDH y O0YyUaAOIIUXCSI YMEHHUI:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJEKYJa, XUMUUECKUN

AJIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeChb (OAHOpPOJAHAs U
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HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XUMHYECKOIO
AJIEMEHTa B COEJUHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, Kiaccuukaus
peakuuii: peakuy COeIMHEHNUs, peaKlIUU Pa3IoKeHUs, PEaKI[Mi 3aMEeIleHHs], PeaKIuH
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHIE PEaKIMH, TETIOBOH YPQEeKT peakuu, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOWTaib, pajuyc aroma, XMMHUYecKas CBS3b,
NOJIIpHAasl M HEMOJIApHAasi KOBAJIECHTHAs CBS3b, MOHHAs CBSI3b, UOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi A0 BelllecTBa (MPOLEHTHAs KOHIIEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHSATUH U MPUMEHSTH 3TU
MOHATUS [IPU ONMCAHUU BEIIECTB U UX MPEBpPALICHUN;

UCIIOJIb30BaTh XHWMUYECKYI0 CHMBOJHMKY [JIsl COCTaBJI€HHUS (QOpMYya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

OIpeNieNsATh BaJCHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COCAMHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
Onpese€HHOMY KJIacCy COeIMHEHMH 1o QopMmynaMm, BHJI XUMHYECKOM CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbici [lepuonnueckoro 3akona /I. M. MeHneneeBa: 1€MOHCTPUPOBATH
MMOHUMAHUE TMEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX 3JEMEHTOB OT MX
nosiockeHuss B Ilepumonuyeckoil cucrteMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHAa ABOTaIpo;

ONMCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTeMbl
XMMHMUYECKHUX 3JIEMEHTOB: pa3jiuyaTh NOHATHS «TJlaBHasg noarpynna (A-rpymma)» u
«moboynass mnoarpynna (b-rpymma)», manble W OoyblIME NEPUOABI, COOTHOCHUTH
0003HaueHMs1, KOTOpble UMeroTcsl B Tabimue «llepuoanueckasl cuctemMa XMMHUYECKUX
anemeHToB J[. 1. MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHMUYECKHUX 3JIEMEHTOB (CocTaB M 3apsa sApa, O0Illee YHUCIO 3JIEKTPOHOB U
pacnpe/esieHe uX Mo 3JIEKTPOHHBIM CIO0SM);

KJ1acCU(UIUPOBATh XMMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakuuu (110 YUCIy M COCTaBY YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, IIOATBEp)KJas  ONHCAHHWE IPUMEPAMHM  MOJIEKYJSIPDHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSAX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJAUTH PACUYETHI [0 YPABHEHHUIO XUMUYECKON peaKuu;

IIPUMEHSTh OCHOBHBIE OINEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATH3aIMI0, KIacCU(UKALUIO, BBIABICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHUS CBOWMCTB BEIIECTB M XMMHYECKUX PEAKIUU,
€CTeCTBEHHO-HAayyHble ~ METOAbl  TO3HAaHUS  —  HAOJIOZCHHME,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pealIbHbIM U MBICIICHHBIN);

CJIeIOBAaTh IMpaBHJaM TIOJBb30BAaHUS XMMHYECKOH Tocyqod u  J1abopaTopHBIM
o0opy/soBaHHEM, a TakXKe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMH 110 BBITIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 TOJY4YEHUIO
U coOupaHuI0 Ta3000pa3HBIX BEIHIECTB (BOAOpPOJA M KHCJIOPOJA), MPUTOTOBICHUIO
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pacTBOPOB € ONPEAECIEHHON MAacCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBAThH
U MPOBOJUTh XMUMHUUYECKHE HKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, peHondranenH, METUIOpaHXK U APYTHE).

K xonuy oOyueHus B 9 kJiacce MpeIMETHbIE Pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYyUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHI: XUMHUECKUHA 3JIEMEHT, aTOM,
MOJIEKYJa, NOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas peakuus, XUMHUYEeCKas
CBAA3b, TEIUIOBOM 3 (eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHUYECKAsl JUCCOLMAIUs, peakUud MOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCIIEHHE€ M BOCCTAaHOBJEHME, aIOTPONMs, aM(pOTEepHOCTb, XMMHYECKas CBS3b
(koBaJleHTHasi, HOHHAs, MeETaJUIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW pE€aklnu, MpeNeabHO IOIMyCTUMAas
koHueHrtpanus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATUH M NPUMEHSITH 3TU
MOHSITUS TIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCIIOJIb30BaTh XHMMUYECKYI0 CHMBOJIMKY JUISl COCTaBi€HHs (OpMysn BEIIEeCTB U
YPaBHEHUN XMMUYECKUX PEaKLUH;

OTpeeNiATh BaJCHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN mo Qopmyiam, BUI XUMUYECKOW CBS3M (KOBaJCHTHAs, WUOHHAS,
MeTaJlJIM4yecKasi) B HEOPraHWYECKUX COEJIMHEHHUSAX, 3aps] HOHA MO XUMHYECKOM
dbopMmyne, xapakTep Cpelabl B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHUH, TUT
KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbici [lepronnueckoro 3akona JI. U. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo dopmy [lepuoamueckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh IOHATUS «IJaBHass noAarpymnmna (A-
rpynmna)» W «mobouHnas mnoxarpynmna (b-rpymma)», manple W OONbIIME TEPUOIBI,
COOTHOCHTHb 0003HAYeHHUs, KOTOpPhIE HWMEIOTCS B TEPUOJUYECKON Tabmume, ¢
YHCIOBBIMU XapaKTePUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj Aapa, 00Illee YMCiIo IEKTPOHOB U Pacpe/IeNIEHUE UX 110 AJIEKTPOHHBIM CJIOSM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUH B Ipenenax MajiblX MEpUOJIOB U TJABHBIX MOATPYNI C YYETOM CTPOECHUS
UX aTOMOB;

KJ1acCu(UIUPOBATh XMMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEILeCTBA, XUMHUYECKUE
peakuuy (110 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUHU BELIECTB, MO TEIUIOBOMY
s¢deKTy, Mo U3MEHEHUIO CTETNIEHEeH OKUCICHNUS XMMHUUECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME W CHEHMPUUECKHE XUMUYECKHE CBOWCTBa
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXK/1asi ONMMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS JICKTPOJUTUUYECKONW JUCCOLMAIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YpaBHEHUS peakluii HOHHOrO 0OMEeHa, YpaBHEHHs peaKlui,
MOJATBEPXKJAIOIIUX CYLUIECTBOBAHME TE€HETUYECKOM CBSA3M MEXJIy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajiaHca 3THUX PeaKlnii;
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MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX CTPOCHHS, BO3ZMOXKHOCTHU
MPOTEKAHUST XUMHUECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTA 110 (hopMyJie COeTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKOM PEAKIUU;

coOmofaTh mMpaBuja TOJB30BAHUS XMMHUYECKOM TMOCyqoii u  1abopaTOpHBIM
o0opy/loBaHMEM, a TaKke MpaBuia OOpalleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYEHUIO
1 cCOOMPaHMIO Ta3000pa3HBIX BEIMIECTB (AMMHAKA U YIIICKUCIIOTO Ta3a);

MPOBOJIMTH PEAKIIMH, TOATBEPKIAIONINE KAYSCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHAa-, OpOMHA-, UOAWA-, KapOoHaT-, docdart-,
CWJIMKAT-, Cynb(}ar-, THIPOKCHUI-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI H3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHMUECKHUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OIEpPAIlUN MBICIUTEILHOW JESITeIFHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, O0OOIIECHHE, CUCTEeMATHU3AIMI0, BBIABICHUE MPHUUYUHHO-CIEICTBECHHBIX
CBsI3€M — JUIS M3YyYEHHS CBOWMCTB BEHIECTB M XUMHUYECKHUX PEAKIUN, €CTECTBEHHO-
HAay4YyHbIE METOJbl TMO3HAHUS — HaONIOJCHUE, W3MEPEeHHUEe, MOJCIUPOBAHUE,
AKCTIEPUMEHT (PEATbHBIA U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHME 8 KJIACC

KoauuecTBO 9acoB

Ne HaunmeHnoBaHue pa3iesoB u KoHTpoabbIe Ipakxruseckne DJIeKTpOHHbIe (LU (POBbHIE)
n/n TeM IPOrpaMMBbl Bcero paBoThI paBoThI o0pa3oBaTe/bHbIE PeCypChI
Pa3znea 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA
XuMusi — BakHast 00J1acTh
1.1 €CTECTBO3HAHMS U 5 ) bubmmoreka [JOK
MPAKTUYECKOU NEATEIBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa u xuMHuueckue 15 1 bubmuorexa [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 20
Paznen 2. BaxHeilune npejacTaBuTe/ I HEOPraHM4eCKUX BelleCcTB
721 Bosnyx. Kucnopon. I[lonsitue 6 bubmmorexa [LIOK
00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopox.llonsatue o kuciorax 3 1 bub6mmorexa [LIOK
H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nunorexa LIOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [IOK
) HEOPTraHMYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Paznen 3. Ilepuoguuecknii 3axon u Ile
Xumnueckas cBsi3b. OKNCJINTENbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUA

puoanUeckasi cucteMa XuMudeckux 3jiemeHToB Jl. U. MenjaesneeBa. CTpoeHue aToMOB.

3.1

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYeCKuX djemenToB 1. 1.

MenneneeBa. Ctpoenue aTroma

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c
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32 | Omemmenmer g | BuGmorera LIOK
) https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasneny 17 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMi 1 Bubmaorexa IIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 4
[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHME 9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHBIE
HaumenoBaHue pa3/iesioB H TeM ugposbie
Ne n/n l'lpOl"piIl)Ml\'ilbI Bcero Kontpoabupie  Tpakruteckue 06[523022%.}11,}151(3
padoThI padoTbI pecype
Pa3nen 1. BemecTBo M XMMH4ecKHe peaKIuu
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUN 5 1 bubmuorexa [JOK
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuorexa [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] TUCCOLUALIHS. 3 1 1 but6mmoreka [IOK
XHUMHUYECKUE PEAKIMH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTalibl M UX COeTMHEHUS
71 OO6m1as XxapakTepUCTHKa XUMHUECKUX 4 1 bubmuotexa [JOK
snemeHToB VIIA-rpymmel. ["agorenst https://m.edsoo.ru/7f41a636
22| onewenton ViAupynm. Cepan ot 6 Buimiorexa LIOK
S https://m.edsoo.ru/7f41a636
23| omewenros VApymmms. Asor. gocgoprmx 7 | bubmotexa LIOK
COCHHEHHS ’ https://m.edsoo.ru/7f41a636
24| onewenton I Anpynm. Sracponn s | 2 Bufmorexa LIOK
KpEMHHIE 1 FX COSEEEHHS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 25
Pa3zgen 3. Mera/uibl M X COeIUHEHUST
3.1 OO01me CBONCTBA METAJLIOB 4 Bubmrorexa LIOK

https://m.edsoo.ru/7f41a636
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3.2 Baxkneiimue MeTamibl U UX COSTUHEHUSI 16 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Paznen 4. Xumus 1 oKpyKammas cpeia
4.1 BemecTBa 1 maTepuansl B )KU3HHU YEIIOBEKA 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PeszepBHoe Bpemsi 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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ITOYPOYHOE IINTAHUPOBAHHE 8 KJIACC

KoandecTBo 4acoB

DJIeKTPOHHBbIE IH(pPOBHIE

Ne Tema ypoka KonTtpoabubie | IlpakTHuyeckue o0pasoBaTe/ibHbIe
n/n Bcero
padoThI padoThI pecypchl
1 IIpeamer xumun. Ponb XuMuUHU B 5KU3HU YEIIOBEKA. 1 bu6mmorexa [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 IlonaTne 0 MeTOIax MO3HAHUSI B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 uGoparopun 1 npwéws oGpauemun ¢ oparoprans |1 ubmiorera LIOK
https://m.edsoo.ru/ff0d23dc
000py/IOBaHUEM
4 UYucrele BemecTBa U cmecH. CriocoObl pa3fenenus | bubmmorexa LIOK
cMecen https://m.edsoo.ru/ff0d26ca
5 [paktuyeckas pabora Ne 2 «Pa3nenenue cmecei (Ha 1 bubmmorexa LIOK
IPUMEPE OYUCTKH ITOBAPEHHOM COJIN ) https://m.edsoo.ru/ff0d28c8
6 ATOMBI M MOJIEKYJIBI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE dIIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmoreka [IOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u CloXKHBIE BEIIECTBA 1 Eubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYE€HHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
et B 10K
i https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OtHocuTenbHas aToMHas Mmacca. OTHOCUTENbHAS 1 bubnuotexa [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
but6mmoreka [IOK
12 MaccoBag 1011 XUMHUYECKOT0 DJIEMEHTA B COEIUHEHNHU 1

https://m.edsoo.ru/ff0d350c
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13 KomnuecTBo BemectBa. Monb. Mousipast Macca Egggﬁ:iﬁiigﬁ/ffo 45230
14 du3nyecKkue U XUMUUYECKHUE SBJICHU. XUMUYECKas bu6nuoreka [IOK
peakus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yciaoBHS MPOTEKAHUSI XUMUYECKUX bu6nuoreka [IOK
peakiuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHs MacChl BeIeCTB. XUMHUYECKUE bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koJiMuecTBa, MacChl BEMIECTBA 11O bubmuorexa [IOK
YpaBHEHUSIM XUMUYECKHUX PEaKLUi https://m.edsoo.ru/ff0d5708
13 Kiaccudukanms XuMU4IeCKuX peakiuii (CoeTnHeHNUs, bu6mmorexa [IOK
pa3oKeHUsl, 3aMEIICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yU€HBIM-IHIIUKIIONIECIUCT. bu6mmoreka [IOK
O06o001IeHNHe U CCTeMaTH3alus 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontposbnas padora Nel o reme «BemectBa u bubmuorexa [IOK
XUMHUYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmech razos. Cocras Bo3ayxa. Knucimopon bubnuoreka [IOK
— 3JIEMEHT U MpocToe BeuecTBo. O30H https://m.edsoo.ru/ff0d448e
2 DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOa bu6mmoreka [IOK
(peakumu oxucnenus, roperne). [lonsrue o6 okcumax https://m.edsoo.ru/ff0d4614
23 Crioco0sI oTydeHus1 KUCIIOpo/ia B JabopaTopuu 1 bubmuotexa [IOK
IIPOMBIIUIEHHOCTH. [IpuMeHnenue kuciaopoaa https://m.edsoo.ru/ff0d497a
o | moncn e st pe, o Bunorsa LOK
’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEaKIMIX
75 TormnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHne bu6nuorexa LIOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 o teme «Ilonyuenue u bu6nuorexa LIOK

cobupaHue KHCIOpo/a, U3yUEHUE €ro CBOWCTBY»

https://m.edsoo.ru/ff0d4ae?2
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27 Bonopoa — aneMeHT U mpocToe BEUIECTBO. bu6nmorexa [IOK
Haxoxnenue B mpuposne https://m.edsoo.ru/ff0d4dd0
8 dusnuecKkue 1 XUMUIECKUE CBOMCTBA BOAOPOA. bubnuorexa LIOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KHCITOTAX U COJSX Eggg%ﬁiﬁiioﬁ/ffo 450d2
bubmuorexa [IOK
30 Crioco6bI mostyueHust BOAOPOAa B 1a00paTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktruueckas padota Ne 4 o reme «llomydenue u bubmuorexa [IOK
coOupaHue BOJOPO/Ia, H3yICHHE €r0 CBOHCTBY https://m.edsoo.ru/ff0d4{42
32 MosnsipHblii 00BEM ra3oB. 3akoH ABOTapo Eggg?/xzziiorl;/ffo 4542
33 Brruncienus o0bEMa, KOIMYECTBA BEIIECTBA ra3a 1o bu6mmoreka [IOK
€r0 U3BECTHOMY KOJINYECTBY BELIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00b€MOB ra3oB 110 YPaBHCHHIO PEAKITUN bubmuorexa [IOK
Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOLICHUH Ta30B https://m.edsoo.ru/ff0d5708
35 Ou3nYecKue 1 XUMUIECKHE CBOWCTBA BOJIbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpaX Eggg?/(;gi:liiasg)orl;/ffo 4592
Bopna xak pactBoputens. HachllieHHbIE U Bu6muotexa LIOK
37 HEHACBIIICHHbIE PaCTBOPbl. MaccoBas 107151 BELIECTBA https://m.edsoo ru/f0d5ba0
B PacTBOpE DS/, -
[Ipaktuyeckas padota Ne 5 o teme «lIpurorosnenue Bu6motexa LIOK
38 PacTBOPOB € ONPEAEIEHHON MACCOBOH Nolei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTponbnas padora Ne2 no teme «Kucnopo. bubnuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaccuUKaIys, HOMEHKIIATypa bubmmorexa [JOK

https://m.edsoo.ru/ff0d664e
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41 [TonydyeHune u XuMH4YECKHE CBOMCTBA KUCIOTHBIX, bu6nuorexa LIOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cocTaB, K1accupuKaiys, HOMEHKIaTypa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [lony4yenue u XMUMUYECKUE CBOMCTBA OCHOBAaHUMI bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, HOMEHKIATypa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ffOdfee2
45 Ilony4yenue u XMUMUYECKUE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI TIOJTYYCHHS, bubmuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 Z-)I(I:)HepI/IMCHTaJII::HHX 3aga4 1o teMe «OCHOBHBIE Eubmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COCAMHEHHI»
48 I'eneTndeckas cBsI3b MEXKIy KilacCaMu bubmmorexa LIOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9as50
. bu6nuoreka [IOK
49 O0600611eH1Ee U cUCTeMaTU3alus 3HaHU! htps:/m.edsoo.ru/00ad9ch?
50 Kontponbnas padora Ne3 o reme "OCHOBHBIE KJIaCCHI bubmmorexa [IOK
HEOPraHWYECKUX COCTMHEHUMN" https://m.edsoo.ru/00ad9e1la
51 [lepBbie MOMBITKY KIaCCUPUKALNU XUMAYECKUX bubnuorexa LIOK
a1eMeHTOB. [IoHATHE O TpyNIax CXOMHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5o Ilepuonnueckuit 3akoH u Ilepuonnueckas cucrema bubnuorexa LIOK
xumuaeckux saeMenToB JI. M. Menaeneena https://m.edsoo.ru/00ada52c
53 [lepuoasl, rpymnibl, MOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00adaS2c
54 Crpoenune atomMoB. CocTaB aTOMHBIX siziep. M30Tomnsl Bubmmorexa [IOK

https://m.edsoo.ru/00ada342
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55 CTtpoeHue 3JIeKTPOHHBIX 000I0YEK aTOMOB JIEMEHTOB 1 bu6nmorexa [IOK
[Tepuonnueckoii cucremsl J1. 1. Menneneena https://m.edsoo.ru/00ada6bc
js | Zomerowenee oo menemaeere | B 10K
Memneneesa https://m.edsoo.ru/00ada824
gy | e Hepmomecsors swoma s prms [ BuGmorera 0K
HeJaror 1 rpaRiaHiH https://m.edsoo.ru/00ada96e
53 DNEKTPOOTPUIIATENBHOCTh ATOMOB XUMUYECKUX 1 bubmuorexa [IOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
>9 Homnas XuMHIECKas CBA3k ! https://m.edsc]i.ru/OOadacM
60 KoBanentnas nosnsipHasi XUuMU4ecKasi CBsI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHas XUMUYECKAsS CBA3b 1 bubnmorexa [IOK
62 OO6o01IeHHe ¥ CUCTeMAaTH3aIHs 3HAHUN TI0 TEME 1 bubnmoreka [JOK
"XuMH4ueckas CBsI3b" https://m.edsoo.ru/00adae28
bubmuorexa [IOK
63 | Crenens oxucnenms ! https://m.edscI;E).ru/OOadbO76
64 OKHUCIUTENbHO-BOCCTAHOBUTEbHBIEC PEAKIIUN 1 Bubmiorexa HOK
https://m.edsoo.ru/00adb076
65 OKucCauTeN U BOCCTAHOBUTEIIH 1 bubmuorexa [IOK
66 O06o001IeHre U cucTeMaTH3aIus 3HAaHUH 110 TeMe | bubmuorexa [IOK
"Ctpoenue atoma. XUMHUYECKask CBSI3b. https://m.edsoo.ru/00adb33c
67 Kontponsnas padota Ne4 no reme «CtpoeHue aToma. 1 bubnuorexa LIOK
XUMUYECKas CBA3h https://m.edsoo.ru/00ad9cb2
63 Pabora nag ommOkamu. O600IICHNE U 1
cHUCTEeMaTH3aIs 3HaHUH 3a Kypc 8 Kiacca.
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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ITOYPOYHOE IINTAHUPOBAHMUE 9 KJIACC

Ne KoJymmyecTBo yacoB DJIeKTPOHHBbIE HU(POBbIE
TeMma ypoka
n/m Konrtpoabubie  IlpakTuueckune o0pasoBaTe/IbHbIe
Bceero
padoThI padoThI pecypchl
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa 1 bu6mmorexa [IOK
xumuyeckux semenToB J. . Menpaeneesa https://m.edsoo.ru/00adb59e
> 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMUYECKUX 1 bubmuorexa [IOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanmst 1 HOMEHKIIaTypa HEOPT. BEIIECTB 1 bubmorexa HOK
https://m.edsoo.ru/00adb7e2
4 Byl XUMHUYECKON CBSI3U U TUIIBI KPUCT. PEIIETOK 1 bubmorexa [IOK
https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o reme «IloBTopenue u
5 yriy0JieHre 3HaHUM OCHOBHBIX pa3/iesioB Kypca 8 1 1
KJIacca»
6 Knaccuukanust XuMUYIeCKUX PEaKIIHi 10 pa3IuIHbIM 1 bubnmoreka [IOK
MpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [lonsiTHe 0 ckopocTH XUMHUYECKOM peakuuu. [lonarue 1 bubnuorexa LIOK
0 TOMOTEHHBIX U T€TEPOTr€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
IlonsaTue 0 XMMHYECKOM paBHOBECUH. DAKTOPHI,
8 BIIMSIIOIIIAE HA CKOPOCTh )I:HMHHGCKOP'I peaKI_[I/III)/I u 1 bubamorexa [IOK
https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN 1 bubmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus anekTpoauTuyeckoit aucconuanuu. CUibHbIE 1 but6mmoreka [IOK
U cJ1a0bIe 3IEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HNonHble ypaBHEHUS peaKknid 1 bubmorexa HOK
https://m.edsoo.ru/00add448
12 XUMHUYECKHEe CBOMCTBA KUCIOT M OCHOBAaHHUM B CBETE 1 but6mmoreka [IOK

HpeI[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTHqCCKOﬁ JUCCONHMall1

https://m.edsoo.ru/00add5d8
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13 XUMHUYECKUE CBOWCTBA COJIEN B CBETE MPEACTABICHUI bu6nmmoreka [IOK
00 SJIEKTPOIUTUYECKON JUCCOIHAITIT https://m.edsoo.ru/00add8b2

14 [TonaTue o runponuse cosei Eubmorexa LIOK
https://m.edsoo.ru/00add9d4

. bubmuorexa [IOK
15 O06o011eHne 1 cucTeMaTr3alus 3HaHUN https:/m.c dS(I)_E).ru /00addd 12

16 [TpakTiueckas padora Ne 1. «Pemenue bu6nuoreka [IOK
SKCIIEPUMEHTAIIBHBIX 3aau» https://m.edsoo.ru/00addbfa

o

17 fgigsgg;;:lﬁiaeiizi JchESHT;;\fL;L XUMHYECKUE Eubmorexa LIOK
PEAKILHH B PACTBOPAX https://m.edsoo.ru/00addecO

13 OO01mas xapaKTepUCTHKA raJOreHOB. XUMHUYECKHE bubnmoreka [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe?

19 Xnoposogopona. CosiiHast KUCII0Ta, XUMUYECKUE bubmmorexa LIOK
CBOICTBA, MTOJIy4YE€HHUE, IPUMEHCHHUE https://m.edsoo.ru/00ade 104

20 [paktuyeckas padota Ne 2 o Teme «Ilonyuenne bubmmorexa LIOK
COJISTHOM KUCJIOTBI, U3y4YECHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348

1 Boluncnenus 1o ypaBHEHUsAM XUMHUYECKUX PEAKLIMM, bubnuorexa LIOK
€CJIM OJIMH W3 PEareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 OO01mas xapakTepucTuka 3JeMeHTOB VIA-rpymisl Eggi7/(£2225)?r§/003 de64a

33 cope € coommentii » ipupose. Xiuriontse. buGaroresa LIOK
CBOICTBA CepbI https://m.edsoo.ru/00ade64a

4 CepoBoaopo, cTpoeHue, PU3NIECKUEe U XUMUYECKHE bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/00ade802

75 Oxcupl cepol. CepHas KUCIOTa, GU3UIECKUE U bubnuotexa [IOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28

26 XUMHYECKHUE PEAKIINH, JICKAIINE B OCHOBE but6mmoreka [IOK

IMPOMBIIIJICHHOT'O crocoba MOJIYyUYCHUS CCpHOfI

https://m.edsoo.ru/00adec8a
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KHUCJIOTBI. XUMHUUYECKOE 3arpsA3HCHHUC Oprxca}omeﬁ
Cpcabl COCAMHCHUAMM CCPBI

27 Beruncienue MaccoBOM 101U BBIXOAA IPOAYKTA bubnuorexa LIOK
peaxuu https://m.edsoo.ru/00adec8a
O111ast XapaKTepUCTHKA STIEMEHTOB V A-TPYIIIIbL.
28 23(1)?* paClngCTll;)aHeHI/Ie B IIPUPOJIE q)uzn?lzgxne u bubmmorexa LIOK
’ . ’ https://m.edsoo.ru/00adeea6
XMMHYECKHE CBONCTBA
AMMHaK, ero (GU3NYeCKue U XUMHUIECKUE CBONCTBA, bubnuotexa [JOK
29
MIOJIyYEHHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
30 [paktuyeckas padora Ne 3 mo teme «Ilonyuenue bub6mmorexa [IOK
aMMHaKa, U3y4eHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIIOTA, e€ Pu3nuecKue U XUMHUIECKUE bub6mmorexa [IOK
CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
3 KaueCTBe MHUHEPAJIbHBIX YA00peHu. XUMHUYECKOe bubmuorexa [JOK
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COETMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
33 ®dochop. Oxeun dhocdopa (V) u pochopras Kuciora, bubnmoreka [IOK
(bu3nueckre u XUMUYECKUE CBOWCTBA, MOJTyYeHHE https://m.edsoo.ru/00adf68a
Ucnons3oBanue pocdaToB B KaueCTBE MUHEPATBHBIX
34 yI0OpeHHiA. 3arp¢;{3H?HHe MPUPOJTHOMN cpemﬂp bubmorexa [IOK
https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pactipocTpaHeHHE B pUpoJie, GU3HIECKUE 1 bubmuotexa [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKCE/I,I[BI yriaepoja, ux Gpusnvyeckue 1 XuMHYeCKHe Buborexa [IOK
36 CBOICTBA. DKOIOTUYECKUE MPOOTIEMBI, CBI3aHHBIC C httos:
ttps://m.edsoo.ru/00adfebe
okcuaom yriepoaa (IV)
37 VYronbHast KucioTa u €€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
38 [Tpaktrueckas padota Ne 4 o reme "Ilomyuenue bubmuorexa [JOK
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yrieKucenoro raza. KauectBeHHast peakuus Ha
KapOoHaT-HOH"

https://m.edsoo.ru/00ae027e

39 [lepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX bu6nuorexa [IOK
BElIECTBaX KaK O COEUHEHMSIX yriiepoJia https://m.edsoo.ru/00ae054e

40 Kpemnuii u ero coennHeHus bubmmorexa LIOK

https://m.edsoo.ru/00ae080a
IIpaxktrueckas padota Ne 5. Pemienue
41 3KI;HepI/IMeHTaHI;HI)IX 3aj1a4 1o teme «Bakueitme bubmorexa IOK
https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI M UX COCTUHEHUS

42 Kontponsnas padota Ne3 o reme «Baxuerime bub6mmorexa [IOK
HEMETAJUIbl U UX COSIUHEHUI» https://m.edsoo.ru/00ae0e18
OO01mas xapaKTepUCTHKA XUMUIESCKUX FJIEMEHTOB —

43 MeTaLUI0B. MeTaiuinueckas CBsI3b U MeTaJUINUECKast bu6nuoreka [IOK
KpUCTaJIIMuecKas pemérka. duznyeckre cBoicTBa https://m.edsoo.ru/00ae103e
METAJUIOB

A4 XUMHYECKUE CBOMCTBA METAJIJIOB. bubmuorexa [IOK
DJIEKTPOXUMHUYECKUH PsiJT HANIPSHKEHUH METAJIIIOB https://m.edsoo.ru/00ael 156
OO0mue cnoco0n! monyueHuss MeTaIoB. CILIaBbL.

45 BLIIIJIlI/ICJIeHI/m o ypaBZIZHI/IHM XUMHYECKHUX PeaKInid bubmorexa LIOK

’ https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJEPKUT MPUMECH

46 [lonsTHE O KOPPO3UU METAILIOB bubmorexa LOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 IHenoumbic MeTanb! https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U KaJIHS Brbmrorexa HOK

https://m.edsoo.ru/00ae14b2

49 Illemoyno3eMeNbHBIC METAJIIbI — KAJIBIIUA U MarHui bubmmorexa [IOK

https://m.edsoo.ru/00ael5e8
. bubmuotexa [JOK
50 Baxueiine coeTuHEHUS KaIbIUA

https://m.edsoo.ru/00ael5e8
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51 O000111eHre U cUCTEMAaTU3AIMS 3HAHUN
52 XécTtkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs bubmorexa OK
https://m.edsoo.ru/00ae 1886
53 [Ipaktuueckas padota Ne 6 mo reme "KEcTkoCTh BOIBI bubmuotexa [JOK
U METObI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 AmoMHUHHI bubnmoreka [IOK
55 AmMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCUIA Bubmrorexa LIOK
https://m.edsoo.ru/00ael1c64
56 Kenezo bubmuorexa [IOK
57 Oxcunsl, Tunpokcuabl u conu xenesa (I1) u xxenesa bubmuorexa [IOK
(I11) https://m.edsoo.ru/00ae35e6
58 O00011eHre U cUCTEMAaTU3aIMs 3HAHUN
59 gciilﬁ)ﬂ;;gﬁiznifg;iﬁaz 15(? T:;ZI f(Ban(HeﬁHme Eubmorexa LIOK
METAITBL H HX COSTHHEHIS https://m.edsoo.ru/00ae3de8
BrprunciieHus o ypaBHEHHUSIM XUM PEAKLIHM, €CIIU
60 OJIMH U3 PEareHTOB JaH B U30BITKE WU COJACPIKHUT bu6mmoreka [IOK
npuMecH. Beruncienust MaccoBoil 10J11 BbIX0/1a https://m.edsoo.ru/00ae1750
NPOAYKTA PeaKIuu
61 O000111eHrE U cUCTEMAaTU3aMs 3HAHUN
62 Kontponbnas padota Ne4 o reme «BakHeiimme
METaJIbI M UX COCTUHEHUS
63 Beniectsa 1 maTepuainsl B TOBCEHEBHON KU3HU bu6nuorexa [IOK
YyeJoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI bubmorexa HOK
https://m.edsoo.ru/00ae4270
65 Ponb xumMu# B pelieHnr IKOIOTUYECKUX MPOOIeM bubsmorexa [IOK
https://m.edsoo.ru/00ae4270
66 | O0OOIICHNE U CUCTEMATHU3AIHS 3HAHHIA 110 TeMe bubnmorexa [IOK
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"Xumuueckue peakuun"

https://m.edsoo.ru/00ae0dOa

67 O00011IeHNE ¥ cUCTEMATHU3aIM 3HAHUM 110 TEME 1 bubmuorexa [IOK
"Crexuomerpus" https://m.edsoo.ru/00adb33c
63 O06o001IeHre U CUCTeMAaTH3alus 3HAHUH 32 Kype 9 1 bubnmoreka [IOK
KJ1acca. https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YHEHHUKA
Epémun, B. B. Xumus [Tekct]: yuebnuk mist 8 kiacca / B. B. Epémun [u ap.], mox pen. B. B.
JIyauna — M.: OOO «Zlpoda», AO «MznatensctBo «IIpocBemmenuey;

Epémun, B. B. Xumus [Teker]: yaeOnuk s 9 knacca / B. B. Epémun [u np.], mox pen. B. B.
Jlyauna — M.: OO0 «/Ipodar», AO «M3aatenbctBo «IIpocBemenue;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Metoanueckoe nocooue «Tpenaxep "Ob6mnako 3Haui". Xumus, 8 Kiacc
MeTtoauueckoe nocodue «Tpenaxep "OOnako 3nanuit". Xumus, 9 kiacc

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET
Oo0pazoBarenbHbBIN OHTaH-cepBUC «O0aKko 3HaHUN» https://0obmako-3HaHMA.pd/
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