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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMHU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPAaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus, NPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHONl paboueil MporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMumM Aa€T TPENCTABICHUE O TENSAX, OOIIEH CTpaTeTruu
oOy4eHMs, BOCHUTaHMS M PAa3BUTHA OOYYaAIOIIMXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIBHOE MpeIMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacCIpeleieHue €ro Io KiaccaM U CTPYKTYpUPOBAHHE IO
pazienaM M TeMaM IMPOrpaMMbl O XUMHUHU, ONPENEIAECT KOJUYECTBEHHBIE H
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHMS XHUMHUHU C YU4E€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipolecca, BO3PACTHBIX
0COOEHHOCTEeW 00y4aloluXcs, OMNpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOMU
MporpaMMbl HA YPOBHE OCHOBHOTO OO0IEero oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3y4YeHUsl TpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENIbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XHUMHHM CIY>KUT OCHOBOM st (OPMHUpPOBAHUSI MHUPOBO33PEHUS
o0yyJarolierocs, €ro NmpeACTaBICHUM O MaTEepPUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatroT (GopMUPYEeMbIe€ XUMHUEW MPEACTaBICHUS O B3aWMOIPEBPAILICHUIX
SHEPTUU U 00 DBOJIONMHU BEHIECTB B MPHUPOJIE, O MYTAX PEHIeHUs TIo0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYSCKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuyeHnune xumumu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KYJIBTYPhI IUYHOCTH, €€ 001Iel U GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM JESITEIbHOCTH,
OKCIIEPUMEHTAIILHBIX U HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHbHOCTH;

3HAKOMHUT CO CIHEUM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa Ha €MHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
sTanom B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUUYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHble HampaBlieHUS B OOYYEHMHM XHMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIETr0 0Opa3oBaHUsS OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUIUMHUCA CHUCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHWMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpamMMbl MO XUMUU C(HOPMHUPOBaAHA HA OCHOBE
CHUCTEMHOIro mnoaxoja Kk e€ mzyudeHuro. ColiepKaHUE€ CKIIAIbIBACTCS U3 CHUCTEMBI
HNOHSATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO0 MPHUHIUITY
MOCJIEA0BATEILHOIO PAa3BUTHSI 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3H;

— TmpeiacTaBlieHUHW 00 DIIEKTPOIUTHYECKOW JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTudeckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U IMOJTYyYCHHS
U3Y4YaeMbIX BEILECTB.

OcBoenue mporpaMMbl IO XHMHUH CIHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEJACTABJIECHUS O XMMUAYECKON COCTABIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
e€ CHUCTEeMHON NPUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4YHOMY 3HAaHHUIO U
METOJlaM TO3HaHMS B Hayke. M3yueHWe XUMHUU TPOUCXOIUT C MPUBICYECHUEM
3HAHUM W3 paHee M3YyYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaIOMUA MUY,
«buonorus. 5—7 knacce» U «Pu3nKa. / Kiacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (POopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEeIbHOCTU 4YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX
3HAHUN — BaXKHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUMH,
JOCTYITHBIX 00OOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKd, B



OpUOOIIEHMM K HAyYHbIM METOJaM I[IO3HAHMUS TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATENbHOW M Y4eOHO-HCCIIEAOBATEIbCKOM
JESITeIbHOCTH, OCBOCHHHM TMPaBHJ O€30MacHOr0 OOpalleHus C BEIIeCTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

— (¢$OopMHUPOBAHHE WHTEIJIEKTyallbHO pAa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSITEIIbBHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOyYeHHS] Ha CHCTEeMAaTHYeCKoe MpHOOIIECHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM ITO3HABATENIbHOM JESITENbHOCTH, HAyYHBIM
METOJaM MO3HaHUs, (HOPMUPYIOIIUM MOTHUBALIMIO M Pa3BUTHUE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBU, CIIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW MAESITENPHOCTH, TMO3HAHHUA W CAMOIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIBHOE 3HAUYEHUE MJIs
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeHd (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM YHCJI€ YMEHHMA OOBSCHATh U OLEHUBATH SIBICHUSA
OKpPY>KaIOIIeT0 MHpPA, WCIONB3YysS 3HAHWUS U OTBIT, MOJTYYCHHBIE MPU W3YYCHUU
XUMHH, TPUMEHATh WX MPU PEUIeHHH MpoOJieM B MOBCEAHEBHOM JXKHU3HU U
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y o0OyyaroumMxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHWMAHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH HKOJOTHUYECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOY4YEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOGHHS OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQUIIs W HAMPABICHHOCTH TATbHEHUIIETO
oOy4eHwUsl.

OOmiee 4MCIO 4YAcOB, OTBEAEHHBIX [UISI H3YYEHHs] XUMHUM Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTarisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJZleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XMMHUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMHM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HAYK.
Tena u BemectBa. DU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BenecTB. [loHsiTHE O MeTOoAax MO3HAaHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE »dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIE BelleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢dopmyrna. BaleHTHOCTh aTOMOB XUMHUYECKUX DIJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAas aToOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHast Macca. MaccoBast J10Ji1 XMMHUYECKOTO AJIEMEHTa B
COEJIMHEHUHU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCAMHEHUH.

Ou3nvecknue U XUMUUYECKUE SBICHHSI. XUMUYECKasi peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiIamMu paboThl B 1aOOpaTOpUH U
npuémMamMu oOpaieHus: ¢ J1abopaTopHbIM 000PYAOBAaHUEM, W3YUEHUE U ONHCAHUE
¢u3nueckux CBOWCTB 00pas3llOB HEOPraHMYECKUX BEIIECTB, HaOII0/IeHNE
¢usnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMS BOJABI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa ¢ KUCIOTOM) SIBIIEHUM, HAOII0IeHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3liokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3iokKeHHe TMAPOKCHAA
Menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3/iejeHUs] CMECEW: C MOMONIbI0 MarHuTa, (UIBLTPOBAHUE,
BbIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadus, NpoBeJeHNE OYUCTKH MOBAPEHHOU
coiu, HaOJIIOJAEHHME U  ONHCAaHHE  PEe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3JaHUE MOJENEH MOJEKYII
(ILIapocTepIKHEBBIX ).

Baxuelmue npeacTaBuTe 4 HEOPraHUYECKMX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U MpOCToe
BemiecTBo. Haxoknenue kucimopoia B TpupoAe, (U3MUYecKue M XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxkcunbl. IIpumenenue kucimopoga. CrocoObl



NOJIYYCHHS] KUCIOpoAa B J1A0OpPATOPUM M TPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TeroBoit 3¢h(dekT XUMHUYECKONW peakluu, TEPMOXUMHUYECKHUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHue Bomopona B
npupoae, (uudeckne W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u conm.

MosipHbIil 006EM Ta30B. PacuéThl M0 XMMUYECKUM YPAaBHEHHSIM.

Odusnueckne cBoucTBa BOoAbl. Boma kak pacrtBopurens. PacTBOpBIL
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4YeIOBEKAa. KpyroBopoT BOJIBI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB:  cojieoOpasytoniue (OCHOBHBIE, KHCIOTHbIe, amM{OTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusnyeckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccupukauuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHHMW. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramoB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coneil. dusnueckue U XMMUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue conen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAaHUYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOuMpaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHHE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUA U
MpeKpamieHuss TopeHus: (Tmokapa), O3HAaKOMJICHHE C O0Opas3laMu OKCHUIOB H
OMHCAaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWe, pACIIO3HABAaHWUE W H3y4YCHUE
CBOMCTB BoJlOpoja (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lioB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHOU
MAacCOBOU J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJIb30BaHUE BHUAECOMATEPHUATIOB),



UCCJIeIOBAaHUE OO0pa3l0B HEOPraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOpPAX KHCJIOT U IIETOYEH,
n3ydyeHue B3aumojercTBus okcuna meau (II) ¢ pactBopom cepHOMl KHUCIOTHI,
KMCJIOT € METAJUIAMH, DPEAKIUN HEUTPANIU3alMH, IOJy4EHHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/ad Mo Teme «BaxkHelmme KiIacchl HEOPraHUYECKUX
COEIUHEHUI.

IMepuognueckuid 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[TepBble TOMBITKH KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpyImnax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U MIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBL.

[Tepnoanueckuit 3akoH. [lepronnyeckas cucTteMa XUMHYECKUX 3JIEMEHTOB [l.
N.  MenneneeBa.  KoporTkonepuonHas W JIuHHONEpuoAHas  (OpMbI
[Tepuoanyeckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepuoast
U rpynnbl. OuU3nUecKuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IEpUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JOYEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoin cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u llepuoguueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuThs Hayku W npaktuku. J[. M. MenneneeB — yd€Hbli u
IPaKJIaHVH.

Xumnueckass cBsi3b. KoBaneHTHass (MoJsipHass U HEMOJSpHAsi) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX AIIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucneHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchbl OKuCIEHUs: U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue oO0paslioB BEIIECTB METAVIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHus, COSUHEHHUS ).

Mesicnpeomemmnuie céa3u



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU W3YyYEHUHM XUMHUU B & Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCMHOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIMUXCA CUCTEMHBIMU JIJIsl OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIEe TOHATHS: HAay4YHBIM (pakT, THIOTE3a, TECOpUs,
3aKOH, aHaJIM3, CHUHTE3, Kilaccuukamus, TMepUOIUIHOCTh, HAOJIIOJICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJIA, AJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, ra3, (U3MYECKUE BEIMYMUHBI, €IUHHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: poTocunTes, AbIXanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE TOPOJIBHI,
IIOJIE3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XUMHMYeCKas peaKkus

[lepnogmueckuit 3akoH. [leprnoanueckas cucreMa XUMHYECKUX JIEMEHTOB /.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUsi U HX
COCMHEHUNA B COOTBETCTBMHU C IIOJIOKECHHEM 3IJIEMEHTOB B Illepuomndeckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKUA U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMuaeckux peakiyii Mo pa3InyHbIM IpU3HAKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddeKTy, Mo
M3MEHECHUIO CTEMEHEeW OKHMCJICHUSI XMMUYECKUX 3JIEMEHTOB, N0 0OpPaTUMOCTH, MO
yYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTie 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMruyeckoM paBHoBecuu. DakTopBhI,
BIUAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENILHBIE ~ pEaKIMU,  JAJEKTPOHHBIA  OajaHC
OKHCJIMTEIbHO-BOCCTAHOBUTENbHON  peaknuu.  CocTaBlieHME  ypaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HMCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus FNEKTPONUTUUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
xuMuueckoil cBsa3u. Crenens qucconuanuu. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS peaKIIMiA HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe TMPEACTaBICHUH 00 DIEKTPOJIUTUYECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMUYECKUX PEIIETOK HEOPTraHHMYECKUX
BEIIECTB — METAJIOB W HEMETAUIOB (rpadura W anMasa), CIO0KHBIX BEIECTB
(xJopuga HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU peakiyuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, IpOLECCa AUCCOLMALMNA KHCIOT, WIENOYEed M  COJIEH
(BO3MOKHO ~ HMCHOJIb30BaHME  BHUJIE0 MAaTEpPHANOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKK  NPOTEKAHWS  peakluuidi HOHHOTOo  OOMEHa
(oOpazoBanue ocajka, BbIJCJICHUE Tra3a, oOOpa3oBaHUWE BOJbl), OIBITOB,
WUTIOCTPUPYIOUIUX — TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX  PEaKIIMMA
(ropeHue, peakiuu pas3lioKEHUs, COCIMHEHHUS), PACIO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKIUMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTansibl 4 UX COeIMHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XUMHYECKHME CBOWCTBA Ha INpPUMEpE  XJIopa
(B3auMoZeiCTBHE C MeETaulaMd, HEMETaJUIaMH, IIejloyamMu). XJIOPOBOIAOPOI.
ConsiHast KHCIIOTa, XMMHAYECKHE CBOWCTBA, MOJIyd€HUE, NMpUMEHEHue. JlencrBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M 4YesjoBeka. BakHeimme XJIOpuabl U HX
HAaXO0XKJIEHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeneHu okucieHus. CTpoeHue u (pU3MYecKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (HU3MYECKUE U
XuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue M XUMHYECKHE CBOHcTBa (0oOIIMe Kak
IOpeICTaBUTENd Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEakluu,
JeKallie B OCHOBE MPOMBINIJICHHOTO CHOCO0a TMONMYyYeHUS CEPHOW KHUCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlMs Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIUHEHUN B mpupoae. XUMHUYECKOE
3arpsA3HECHUE OKPYXAIOMIEH Cpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIE TOXKIM,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEAOTBPAILICHUSI.

OO6miast xapakTepucTuka aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapAKTEPHBIE CTEIEHU OKHUCIEHUSA. A30T, PacIpOCTpaHEHUE B MPHUPOJE,
dusngeckue U XuMUIecKue cBoicTBa. KpyroBopot a3zora B mpupoae. AMMHAK, €ro
bu3rUecKre 1 XUMUYECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHne. Coar aMMOHUS,
X (U3UYECKUEe U XUMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiyueHHue, (PU3NYeCKue U XUMUYECKUE
cBOMCTBa (00IIME Kak TPEJCTABUTENs Kiacca KHUCIOT U Clenu(uuecKue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHnil. XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COeAUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO3/yXa, MOYBBI M BOJMOEMOB). Docdop,
ajutoTpornHbie Momgudukanuu gocdopa, Guznueckrue U XMUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kucioTa, pU3HUIECKHe U XUMHUECKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTEMNEHH  OKHUCJIECHUSA.  YTIIIEpOJd,  AJUIOTPOIIHbIC
MOAU(PUKALIUKA, PACHPOCTPAHEHUE B TNpuUpoje, (QuU3MYecKkue U XUMHUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yriepona B npupojae. OKCuabl yriepoja, ux
dbu3uyeckre Y XUMHUYECKHE CBOMCTBA, JIEMCTBME HA JKUBBIE OPTraHU3MBI,
MOJYyYEeHHE W MPUMEHEHHE. DKOJOTHUECKUE MPOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riaoOalbHOrO TMOTEIJICHUS KIWMaTa, IapHUKOBBIM
addekT. YroapHas KUciaoTa U €€ coiau, X (GU3NIeCKUe ¥ XMMHUYCCKHE CBONCTBA,
MojdyuyeHrue U TmpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TTPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHavasIbHBIE MTOHATHSA 00 OPTAHMYECKHUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, TaHOJ, TIUIIEPUH, YKCYCHAsl KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
MPOAYKThI UX mepepaboTku (OEH3WH), UX POJIb B OBITY UM MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCIKaX, YIIeBOAAX — U UX
poir B KM3HM 4eloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢Qusnueckue MU XUMHUYECKHE CBOMCTBA, INOJYYE€HUE U
npuMmenenue. CoequHeHus KpeMHHs B mpupone. OOmue mnpeacraBieHuss o0
okcuse kpemuus (IV) u kpemaueBoi kucinore. CWIMKAThl, UX UCIOJIb30BaHUEC B
OBITYy, B MPOMBINIJICHHOCTH. BajkHeWIIne CTpOUTENbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0€30MacHOro HMCHOJIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IPOBE/ICHUE KAaYeCTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAONIOJACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE C oOpa3naMud XJOpPUIOB (TaJOT€HHUIOB), O3HAKOMIJICHHUE C
oOpaslamu ceppl M €€ COCNMHEHUSIMH  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHIUECHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIIOTHI, IPOBE/IEHNE KaUECTBEHHOM peaKkIuu Ha CyJbdar-
MOH U HaOJIOJeHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (DU3HUECKUMU
cBoiicTBaMM a3ora, Qocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIb30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IMPOBEICHHE
KAueCTBEHHBIX PEaklUUid Ha MOH aMMOHMS U QocaT-MOH U U3yUEHHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJCICTBUE KOHLEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YEeHUE MoJeIIen
KpUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMIIEHUE C
MPOIECCOM  aCcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYCHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHBl W M3YyYEHHE MPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHele HeMeTamIbl U X COeTUHEHUS.

MeTa/lIbl U HX COCIUHEHUA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoil cucreme xumuyeckux asnemeHtoB J[. .
MenpneneeBa u ctpoeHuss aromoB. CTpoeHHE MeTauoB. Metamndeckas CBs3b U
METaJUINYeCKasi  KPUCTAJUIMYECKass  pEIETKa.  JJIEKTPOXMMHUYECKHU  psl
HarpsHKEHUN MeTauioB. OU3NUecKre U XUMUYECKHE CBOMCTBA MeTaiioB. Oomue
CrocoObl Mody4yeHus: MeTawioB. lloHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppos3ud. CrnaBel (CTajlb, YyTyH, AIOPAJTIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaJIbl: MosokeHue B llepuoandeckoil cucreMe XMMUYECKUX
aneMmeHToB . M. MenneneeBa, CTpO€HUE MX aTOMOB, HAaXOXKICHUE B IIPUPOIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUIbI U



TUJIPOKCUABI HATpud M Kanusa. [IpuMeHeHue MIeNOYHBIX METaUIOB W HX
COEUHECHHUI.

[[lenouyHo3eMeNnbHBIE METAJUIBI MAarHUM W KaJdbLMi: TOJIOKEHHE B
[lepnoanueckon cucreme xumudeckux aneMmeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHUE B npupoje. Guzndeckne u XUMUYECKUE CBOMCTBA MATHUS
U Kanbluda. Baxueliline COCIUHEHUS Kalblusid (OKCUJA, TUIPOKCUI, COJH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AJIFOMUHUN: oJIo)KeHue B [leproindeckoi CUCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTtoma, HaxoxXAeHWe B mpupoae. dPusumueckue u
XUMHUYECKHEe CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATTIOMUAHUA.

Kenezo: nonoxenue B [leprognueckoi cucteMe XUMHUYECKUX SJIEMEHTOB /l.
N. MenpgeneeBa, cTpoeHHME aroMa, HaxoxJaeHue B npupoae. Duzmueckue u
XHUMHYECKHE CBOMCTBa keje3a. OKcuipl, THAPOKCUIbI U coiu xkee3a (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pas3laMyd METalIOB M CIUIaBOB, HMX (PU3HUYECKUMH
CBOMCTBaMH, H3y4YEHHUE  PE3YJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUICOMATEPHUATIOB),
HCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BOBMOXHO  MCIIOJIb30BAaHME  BHUJIEOMATEpPUANIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIU HAa MOHBI: MarHusi, KajabllMs, AJIIOMUHUS, IIMHKA, XKeJe3a
(IT) u »xeneza (I11), menu (I1), HaOGarOEHUE M OMUCAHKE TIPOLIECCOB OKPAIIUBAHUS
MJaMEHU HWOHAMU HaTpusl, Kajlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4d Mo TeMe « Baxknenme
METaJIJIbl U UX COCTUHEHUSD.

XuMHUSA ¥ OKPYKAKOLIAs cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCTIOJIb30BAaHKE BEILIECTB M XMMHUECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKaroUeld cpefpl (MpeaenbHasl JOoMmyCcTUMast
KOHIIeHTpanus Beects, aanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0THYECKUX
npooJIeM.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpaslloB MaTepualioB (CTEKJO, CIUIaBhl METAJUIOB, MOJIUMEPHbBIC
Marepuabl).

Mesrcnpeomemmnie ceasu



Peanuzanuss MeXNpeAMETHBIX CBA3€H NMpU H3YYEHUH XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS 4Ye€pe3 HCIOJIb30BaHHE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SABISIOMMUXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1iue ecTecCTBEHHO-HAayYHblE NMOHATHA: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, AaHajiu3, CHUHTE3, Kiaccu(ukauus, TMEePUOAUYHOCTh, HaOIIOACHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJENb, SBICHUE, MMAPHUKOBBIN
a¢hdexT, TEeXHOTOTHSI, MAaTEPHAITHI.

@dusnka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAHMOAKTUBHOCTb, MOJIEKYNA, JJIEKTPUUECKUI 3apsil, MPOBOJHHKH,
HOJYIPOBOIHUKHU, JUAIEKTPUKH, (OTODIEMEHT, BEIIEeCTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, T'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, CAWHHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIE
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHMsI JOCTUTAlOTCS B X0/€ OOy4YeHUs XMMHUHM B €IUHCTBE Y4YeOHOU U
BOCIHUTATEIBHOMN JIESITEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU MOBEACHUA M CIOCOOCTBYIOT IIpolleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYy4YaroIIMXCs
PYKOBOJCTBOBaTbCA CHCTEMOM TMO3UTUBHBIX ILIEHHOCTHBIX OPUEHTAUHUA W
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) MATPHOTHYECKOTO BOCTIHTAHMSI:

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACIEOUI0, TIOHUMAHUS 3HAYECHUS XUMHUYECKON HAayKH B JKH3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMAaIuen o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLUMAIBHBIX HOpPMax M NpaBUJIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATETLHOCTH TpHU
BBITIOJTHEHUN Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOINM B TIpollecce ITOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TIOBEJICHHE U TMOCTYIIKM CBOMX TOBApHINEl C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HIEHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE U XMMHYECKON pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH W COCTAaBJISIOIIUE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, TPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAlPABJICHHBIC HA TMOJYyYEHHE HOBBIX 3HAHUM TIO
XUMUU, HEOOXOAMMBIC JIsI OOBSICHEHUS HAOJI0JaeMBbIX IMPOIECCOB M SIBJICHUM,
MMO3HABATENIbHON, WH()POPMAITMOHHON W YUTATEIHCKOW KYyJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIBHOM paboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYpPOM, JOCTYMHBIMM TEXHUYECKUMHU CpEACTBaMU MHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JH00O03HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0OOpa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W ypOBHS OOydYeHHUS B
JaJIbHEUIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 3/I0POBbSI:

OCO3HaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBbI 00pa3 »W3HH, OCO3HAHUE TMOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT OIS, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  O€30MACHOCTH TpuU  OOpareHuu ¢
XUMUYECKMMHU BEILIECTBAMHU B OBITY U pEaNbHOW KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUUECKOMY M3YyUYEHHUIO Tpodeccuil U TpyJa pa3InyHOro poja,
YBAXEHHE K TPYyAy M pe3yibTaTaM TPYIJOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BHIOOP
VMHJUBUyaJIbHOW TPAEKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCTIeHOW NpOo(eCCUOHATIBHON EATEIbHOCTU U PA3BUTUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cpeie;

6) IKOJIOTHYECKOT0 BOCTIHTAHUS:

AKOJIOTMYECKU LEIecO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIeCTBOBaHMUS, NOHUMAaHUE [IEHHOCTH 3I0POBOIO U
O6e3zomacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYecKOMy M TCHUXHYECKOMY 3JI0pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
mpaBuiI 0€30MacHOro MOBEIEHU MPU pabOTE C BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTY4YaeMble MPU W3YYEHUU XUMUH, IJIs
pelLIeHus 3aa4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJHON CPEAOH, IS ITOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAHHUA TIJI00AJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M MyTEeHd MX PEIICHHs] MOCPEICTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, Teopwus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHWH U3 3TUX MpPeIMETOB (HOPMHUPOBATH MPEICTABICHHUE O IIEJIOCTHON



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIe IelCTBUs (ITO3HABATEINbHBIE,
KOMMYHUKAaTUBHBIE, DPETYJSITUBHBIE), KOTOpbIE 0OECHeunBarOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYLIECTBJICHUIO Yy4eOHOMN
JESTEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIe 1eliCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBIC XUMUYECKUX TMOHATHM (BBIACIATH MUX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C APYTUMU TMOHSATHUSIMH), HCIOJIb30BATh
MOHSATHS JIJIsl OOBSICHEHUS OTJIEIBHBIX (PAaKTOB M SBJIICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEaKIuH,
YCTaHABJIMBATh NPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaMHU H3y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIEC, JE€AYKTUBHbBIC, IO aHAJIOTHH),
Je1aTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSITh B IIpPOIlecCCe I[IO3HAHMUS TOHATUA (TPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUKM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ DJJIEMEHTa), XUMUueckas (opMyra U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU PelIeHUH y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJIEIbHBIX IPEICTABICHUIN BBISBIATh U XapaKTEPHU30BATH CYIICCTBEHHBIC
MPU3HAKKU U3YyYaeMbIX OOBEKTOB — XMMHUECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBJISITh  OOIIIME€  3aKOHOMEPHOCTH, TMPUUYUHHO-CIEJCTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Bba3zoBble ucciienoBaresbcKue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KAyeCTBE OCHOBBI JIsi (POPMUPOBAHUSA THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHNE OMBbITa [0 TUIAHUPOBAHUIO, OpPraHU3AMU W TIPOBEJICHUIO
YUYEHUUECKUX HKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 Pe3ysbTar, POpMYIHPOBaTH 0000IIECHUS U
BBIBOJIbI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIECOBAHUS, COCTABIATH OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BHIOWpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HH(HOPMAIIHIO
Pa3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JIUTEpAaTypa XHWMHUYECKOTO COJAEp>KaHWs, CIpPaBOYHbIE
mocoOus, pecypcel WHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



yMEHUE TPUMEHSATh pa3iuyHble METOAbl U 3alpoChl MpPU MOUCKE U OTOOpe
MH(GOPMAllMd U COOTBETCTBYIOUIUX JAaHHBIX, HEOOXOIWMBIX [JIsl BBITOJHEHHS
y4eOHBIX U TIO3HABATENbHBIX 3a7au ONpPeAeIEHHOrO THIA, TPUOOPETEHHE OTbITa B
o0jacT UCHONB30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpPOH aKTUBHOTO HCIIOIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (GOpMY Mpe/icTaBleHUss HHGOPMAIUU U
WUTIOCTPUPOBATh pPEIIAEMbIE 3aJla4d HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipollecce Y4YeOHOU U
UCCJIEI0BATENHCKON JEATEIbHOCTH MH(POPMALMIO O BJIMSHUM MPOMBIILIIEHHOCTH,
CEJIbCKOTO XO3SIUCTBA W TPAHCIOPTa HA COCTOSIHUE OKpY)Karoued NpUpOaHON
CpeIlbl.

KoMMyHHKaTHBHBIC yHUBEPCAJIbHbIC YUeOHbIE AeHCTBHUS:

YMEHHS 3a/laBaTh BOINPOCHI (B XOJie Juaiora W (WJIM) JIUCKYCCHUHU) TIO
CyumiecTBy  oOcCyxgaeMoll  TeMbl, (OpPMYyJIUpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOHN 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEJIBHON
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM M MCCIIEJOBATEIbCKOM  JEATEIIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBaHUS
no3utuii (00CyXIeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIMS
COBMECTHBIX JEHUCTBUM, OMNPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC yHUBEPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHUE CaMOCTOSITENIbHO OMNpPENeNsATh LEIU ACSTENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BBIOUpATh Harbosee 3PPeKTUBHbIE CIIOCOOBI peleHusl YYeOHbIX U
NO3HABATENIBHBIX 33/a4, CaMOCTOSITEIbHO COCTABJIATh WJIH KOPPEKTHUPOBATH
MPEJUIOKEHHBIM AJITOPUTM JCUCTBUM NIPU BBINOJIHEHUM 3aJaHUA C Y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIUSIX,
OLICHHBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJIbTaTa 3asBIICHHOW LIE€NU, YMEHUE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 33IaHUN.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHUIO 00SA3aTENIBHOIO
collepKaHMs, YCTAHOBJEHHOTO JAaHHOW (enepanbHO paboyeil mnporpaMMmon,
BBIJICJIIIOT: OCBOEHHBbIE OOYYalOIIMMKCS HAay4YHbI€ 3HAHUS, YMEHHUS M CIIOCOOBI



nercTBul, crnenuduueckue A OPEeAMETHOM  o0nactu  «XUMHS», BB
NEATeIbBHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xonmy oOydenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAIONITUXCSI YMCHUIA:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHHS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCMHEHUS, PEaKIMU PaA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaKIUU
oOMeHa, K30~ U PHJIOTEPMHUECKHE PEaAKIINH, TEII0BOM A (PEeKT peakium,
AIpO aToMa, JJIEKTPOHHBIA CIIONM aTroMa, aToMHas OpOWTalb, PaJNYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs U HEMOJSpHAas KOBAJICHTHAsl CBS3b,
WOHHAs CBfA3b, WOH, KaTUOH, aHUOH, PacTBOpP, MaccoBas JOJs BEIIECTBA
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHITUH H
IPUMEHSTH 3TU NOHATHUS IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJi1 COCTaBieHUs (HopMyn
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIINM;

e OMNpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIJICKHOCTh BEIIECTB K OMNPEASIEHHOMY KJAacCy COEIUHEHHM T0
dbopmynaMm, BHUJ XMMHUYECKOW CBsI3M (KOBaJlGHTHAasT M HOHHAs) B
HEOPTraHNUYECKUX COEAUHEHUSX;

e packpbiBaTb cMmbIica Ilepuonnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonnueckon
CUCTeMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabiauie «llepmoguueckass cucrtemMa XuMHUYECKHX d3iemeHToB J[. .
MeHnpneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00liee YhCiio 3JIEKTPOHOB
Y pacrpeesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYACTBYIOIIMX B pEaKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PeKTy);

XapakTepru30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3TMYHBIX KJIACCOB, TIOJATBEPIKAasi ONMUCAHUE IPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpalllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJIIO XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEJIMHEHMUSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

PUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEIILHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMAaTHU3alluio, KiIacCU(UKAIHUIO,
BBISIBIICHUE TMPUIMHHO-CIICACTBEHHBIX CBS3€H — ISl M3YYCHHUS CBOMNCTB
BEUIECTB M XHUMHUYECKHX pEaKIMil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HAHUSA — HAONIOJICHHE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CIEIOBATh  MpaBWUJaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCyAOM |
7a00paTOpHBIM  O0OPYJIOBAaHUEM, a TakKXXe IMpaBwiaM OOpalieHus c
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMNPENEIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATb W MPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, henondranent, METHIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWUMHUYECKUX TMOHATHUW: XUMHYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusl, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  PpaCTBOP,  AJIEKTPOJIUTHI,
HEIJIEKTPOIMUTHI, AJIEKTPOJIMTHYECKAsT AUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaliu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMmbie U



HeoOpaTUMble pEaKIMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAHOBIICHHE,
ajmoTponus, aMmGOTEPHOCTh, XUMUYECKast CBsA3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYecKasl), KpUCTAINIMYECKass pemeTka, KOppo3us METaJUIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEAKUHUH, MPEAEIbHO AOMYyCTUMAs
koHneHntpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHI U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
HCIIOJIB30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENIEIISATh BAJIGHTHOCTh U CTEIIEHb OKUCICHHUS XUMUYECKUX IJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEHIECTB K
onpenen€éHHOMY KJaccy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKOH
CBsI3U (KOBAJIEHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMUSIX, 3apsij MOHA 10 XUMHUUYECKOW (opmyrie, XapakTep Cpenbl B
BOJHBIX PAacCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica llepuogmueckoro 3akona J[. W. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBATh W XapaKTepHU30BaATh
Tabnuunyto popmy Ilepuoauyeckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHAs mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HAYCHUsI, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHMSI  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsl sjapa, oOIIee 4YUCIO0 DJJIEKTPOHOB W
pacrpeneneHie WX IO DJICKTPOHHBIM  CIOSIM), OOBSCHITH OOIIME
3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB 3JIEMEHTOB W WX COEAWUHEHUN B
npeAenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHWUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PeaKIuu
BEIIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHEe XUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKlui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAMCHUNA B Pa3IAIHBIX
YCIIOBUSX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U  MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOro »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOMoAaTh  MOpaBWia  MOJb30BAHUS ~ XMMHUYECKOM  MOCYIoH U
nabopaTOpHbIM  O0OpYIOBaHHEM, a TaKXe TMpaBuia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUIUSIMH TIO BBIIOJTHEHHUIO
1a00paTOPHBIX XWMHUYECKHX ONBITOB IO TOJYYEHHI0 M COOUpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHH, TOATBEPKTAIONINEC  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kKapOonat-, ¢ocdar-, cuiaMkKar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHMSI ¥ WOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECCKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlUH MBICTUTEIHLHOW JEITCIBHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, O0O0OIEHHE, CHCTEMAaTHU3allii0, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3€H — MJIsi WU3y4YeHHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOMIOAICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U diieKTPOHHBbIE (HU(pPOBHIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHaya/ibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' MPAKTUYECKOU JIEATETLHOCTH https://m.edsoo.ru/7f41837c¢
YeIoBeKa
BemecTBa 1 xXuMHuieckue bubnuoreka [JOK
1.2 15 1 0
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiinmue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
91 Boznyx. Kucnopon. [lonsitue 5 0 0 but6mmoreka [JOK
' 00 oKcuIax https://m.edso00.ru/7f41837¢
99 Bonopoa.Ilonarue o kuciaorax 8 0 1 bubmuoreka [IOK
' ¥ COIISIX https://m.eds00.ru/7f41837¢c
53 Bopna. PactBopsl. [Tonsitue 00 5 1 1 bu6nmmorexka [IOK
' OCHOBAHMSX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoteka [IOK
' HEOPraHUYECKUX COEIUHEHUIN https://m.edsoo.ru/7f41837c
Hroro 1o pa3aeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiemenToB JI. U. MennesneeBa. CTpoeHune aToMOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH 1

31 [lepnoauueckas cucrema 7 bu6mmoteka LIOK
XHUMHYECKHX djieMeHToB /I, . https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma

P : bimmorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUH
bubnnorexa [JOK
Hrroro nio paszeny 15 https://m.edsoﬁru/?f41837c
PesepBHOE Bpemst 3 bromiorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne /o P Kontposbnbie | IlpakTudeckue (cpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKHMH
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 0 bubanoreka [IOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6mmoteka LIOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Pa3nen 2. HeMeTaabl M MX COeIMHEHHS
21 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 0 1 bubanoreka [IOK
' sementoB VIIA-rpymmbl. [anoreHs: https://m.eds00.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 aneﬁeHTmI: VIAI-)F el Cepa u eé 6 0 0 bubmorera HOK
' PYTHSL. &P https://m.edso0.ru/7f41a636
COE/IMHEHUS
OO01mmas XxapakTepuCcTUKa XUMHYECKHIX
2.3 aneMeHTOoB VA-Tpynnsl. A30T, hochop 1 ux 7 0 1 bubmmorexa [IOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTUKA XUMUIECKIX
2.4 Z-)J'IeHl\ieHTO]I: IVAI-)F Tkl YTIEpoa u 8 1 2 bubmorexa HOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazaeny 25



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

Pa3gen 3. Mera/liibl M BX COeMHEHUS

. bubmmoreka [IOK
31 Obuue cBoHCTBA METAIIOR 4 https://m.eds00.ru/7f41a636
bubnnorexa [JOK
2 B i 1
3 aXHEUIINEe METAJUIBL U UX COEIUHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro mo pa3aeny 20
Pa3nen 4. Xumus u oKpy:Kawias cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kourpoububie | IlpakTruyeckue
n/n Bcero U3y4yeHHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Ponbs XuMUH B )KU3HU 1 0 0 1 bubnuorexa [IOK
H
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubnnorexa [JOK
2 IT 1 0 1
OHSITHE O METO/aX MO3HAHUS B XUMUHU 0 H httos://m.edsoo.ru/ff0d227e
[Ipaxtuueckas pabora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBI bubnnoreka [IOK
3 1 0 1 2H
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
Yucrele BemecTBa U cmecH. CriocoObl bubnuorexa [JOK
4 . 1 0 0 2H
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota No 2
5 «15);1 KTPJIIquI/I: aﬂhlz . OI”: ?Ha puM 1 0 0 3 bubmmorexa LIOK
cetne emece . prMepe . https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6nmorexa [IOK
6 ATOMEI H MOTIEKYIbI . 0 0 3H https://m.edsoo.ru/ff0d2a6¢c
XuMudeckue dJIEMEHTRI. 3HAKU bu6nmmorexka [IOK
7 1 0 0 4H
(CMMBOJIBI) XMMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunorexa [IOK
8 II 1 0 0 4
POCTHIE 1 CIOKHHIE BEMIECTRA " https://m.edsoo.ru/ff0d2a6c
bu6nunoreka [IOK
- 5
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 httos://m.edsoo.ru/f0d2d50



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

3aKO0H IOCTOSHCTBA COCTaBa BEIIICCTB.

bubnuorexa [IOK
10 X eckas o a. BanenTtHoc 5
v A popuyn HHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHOcHTENbHAsA aTOMHAs Macca. 6 bu6mmoreka [IOK
OTHOcHUTENBHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1051 XMMHUYECKOTO 6 bubnnorexa [IOK
AJIEMEHTA B COEAMHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniecTBa. Mosib. ; bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 ®dusnvecKue U XUMUYECKHUE SIBIICHUS. ; bubmmoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Tpu3Haky 1 yCIOBUS IPOTEKAHUS bubmmoreka [IOK
15 . 8
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHSI MACChI BEIIECTB. g bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrauciienus koanyecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSM XMMHUYECKUX 9 bubmmorexa HOK
N N P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMUIeCKUX peakinii
18 (coenuHeHus, pa3oKeHHS 9 bubmorexa LHOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKIIONEIUCT 0606yq eHue u 10 bubmmorexa HOK
) Hmer » https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIs 3HaHUI
20 KontponsHas padota Nel o teme 10 bu6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras 1 bubmuoteka [LIOK

Bo3nyxa. Kucnopog — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe Bemectso. O30H

duznueckre U XMMHUYECKHUE CBOMCTBA

22 KHCI0poa (peakimu OKUCICHUS 11 bubmorexa HOK
poaa ‘P ’ https://m.edso0.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI MoNTydeHus: KHCIopoia B
23 nabopaTopuu zlfq 1} OMBIH_UIGHI})IOHCTI/I 12 bubmmorexa [IOK
PATOPHIL I TP ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 2P PexT Xxumuueckon
o4 peaKIuu, MOHSITHE O 1 bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKHUX PEAKITHAX
TormuBo (He(Th, YroiIb U METaH).
25 3ar ameémetos yra CIocoObI gro 13 bromiorexa LIOK
P AYEL, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[TpakTuueckas paborta Ne 3 o Teme
26 «ITomydenue u coOnpanue KUcIopoaa 13 bubmmorexa [IOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonxopon — anemeHT u mpocToe 14 bubnnorexa [IOK
BelecTBo. HaxoxaeHnue B nmpupo/ie https://m.edsoo.ru/ffod4dd0
28 du3nyeckre U XUMUYECKHE CBOICTBA 14 bu6nmorexa [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoteka [IOK
29 IT 15
OFUITHE O RHEAOTAX 1 COMX https://m.edsoo.ru/ff0d50d2
30 Cnioco06sI moTyueHus BOAOPOIa B 1s bubnnoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
bu6nunoreka [IOK
31 «[Tomydenne u coOupanme BOI0POIa, 16

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32 16
ABorajipo https://m.edsoo.ru/ff0d542e
Beruncnenus 00b€Ma, KOMYECTBA
33 BCII[ECTBA I'a3a 10 €r0 U3BECTHOM 17 bubmorexa HOK
B Y https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MM 00BEMY
Brruncnenus 00bEMOB Ta30B 110
34 ABHCHUIO pCaKIM1 Ha OCHOBE 3aKOHA 17 bubmmorexa [IOK
ypas peaIi 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 Ddu3nvecKue U XMMUYECKHUE CBONCTRA 18 bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [TonsTre 00 bubnuorexa [JOK
36 18
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachiieHHbIe
37 1 HCHACHI peHHI)IS acTBOpPEL. MaccoBast 19 BI/I6HI/IOTCK3. HOK
o PACTBOPHL. https://m.eds00.ru/ff0d5b40
JIOJIS BEIIIECTBA B pPacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «ITpuroroBieHue pacTBOPOB C 19 bubmuorexa [JOK
ONpeeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTpoabnas padora Ne2 o teme 20 bubmuorexa [LIOK
«Kwucnopoa. Bonopoxn. Boma» https://m.edso0.ru/ff0d6342
Okcubpl: cocTaB, KitaccupuKarus, bu6nmorexa [IOK
40 20
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TTonydenue u XMMHYECKHE CBONCTRA
41 KI/ICJ’Iy;FHBIX OCHOBHBIX U aM(OTEPHBIX 21 bubamorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUI0B
42 OcHoBaHUsI: COCTaB, KilaccuuKanus, 21 bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKHE CBOWCTBA - bubnnoreka [IOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccuduxaus, - bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHue 1 XUMHYECKHE CBONCTBA )3 bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((ibll)nl([)n )eHI/IH XHMHq;’fKHe 23 bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[TpakTiueckas padora Ne 6. Peienue
47 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME » bu6mmoteka LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo0.ru/00ad9b7c
COCTMHEHU
48 ['eHeTnyeckas CBS3b MEXY KIaccaMu » bubnnorexa [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 O0001IeHNEe U CUCTEMATH3aIUs 3HAHUI 25
m H https://m.edsoo0.ru/00ad9ch2
KoutponsHas padora Ne3 mo teme
50 "OCH(I:))BHLIC KJ'IIZ.CCLI HEOpraHu4YeCcKuXx 25 bubmorexa HOK
on P https://m.edsoo.ru/00ad9ela
coeMHEeHu
IIepBBIe MOMBITKY KiI1acCU(PUKALINN
51 XI/IISII/I‘IGCKI/IX DJIEMEHTOB 1('1[)0H51T1/1e o 26 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepnonnueckuii 3aK0H U
P bu6mmotexka I[IOK
52 [Tepunonnueckas cucTeMa XUMAYECKHUX 26
https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bubmmnoreka LIOK
53 [Tepuonpl, rpymIbl, MOATPYIIITHI 27 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

54 27
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
. bubmmoreka [IOK
55 aTOMOB 371eMeHTOB [leproauueckoit 28
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menneneesa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA MO €ro MOJOKEHHIO B ’8 bubmmoreka [IOK
[Tepuonnueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. 29 bu6mmotreka [LIOK
MenieneeB — y4€HblH, IEAAror U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
58 DIEeKTPOOTPULIATETLHOCTH AaTOMOB 29 bubnnoreka [IOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
59 HMonHas xuMu4ieckas CBs3b 30
https://m.edsoo.ru/00adac34
KoBaseHnTHas nossipHas XuMu4ecKkas bubnnorexa [IOK
60 30
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnast HenossipHas XuMudeckas 31 bubmuorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmorexa [IOK
62 CreneHb OKUCIICHUS 31
https://m.edsoo.ru/00adae28
OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
63 S - bubnuorexa [JOK
P https://m.edsoo.ru/00adb076
OKHCIUTEIN U BOCCTAHOBUTEIHN
64 OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE - bubmuoreka [JOK

peaKiuu

OKHUCITUTENN 1 BOCCTAHOBUTEIHN

https://m.edsoo.ru/00adb076
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65 KonTtponsHas padota Ne4 o teme 1 33 bubnuorexa [LIOK

«Ctpoenue aroma. XuMU4ecKasi CBSI3b» https://m.edso0.ru/00adbh486
bubnnorexa [IOK

66 Hpomexyrouras arrectauits 1 33 https://m.edso0.ru/00adb33c
(TecTupoBaHue)

67 Peseprublii ypok. O6o01menue u 1 34 bu6mmoteka LIOK
cucTreMaru3anus 3HaHUN https://m.edso0.ru/00ad9cb2

68 PesepBHbIil ypok. O60011ICeHIE 1 1 24 bubmmoreka [IOK
cucTeMaru3anus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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9 KUIIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBBIE

Ne Hara
Tema ypoka Kontpoabnbie | IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3y4YeHU S
padoTsbI padoTsbI pecypcsl
[Iepnonrueckuit 3aK0H.

1 [lepnoauueckas cucrema 1 0 0 1 bu6mmoteka LIOK
XUMHYECKUX 3J1eMeHTOB []. H. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XII/)IMI/IquKI/IX 3JIEMEHTOB 1 0 0 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Kitaccudukanus 1 HOMEHKIATypa 1 0 0 5 bubnnoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunasl xuMudeckon CBA3U U TUIEI 1 0 0 5 bubnnorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel o teme
«IToBTOpEHNE U yriayoaeHue

5 op YL 1 1 0 3
3HAHUN OCHOBHBIX Pa3/IeNoOB Kypca
8 xmacca»

6 Knaccudukanns XuMuaeckux 1 0 0 3 bubnnoreka [IOK
peaKIui Mo pa3aIudHbIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHBIX U 1 0 0 4 bubmmorexa [TOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUAX
IToHdaTHE 0 XUMHUYECKOM

8 aBHOBecUU. DaKTOPEI, BIAUIIONIAE 1 0 0 4 brbmorexa TIOK
p ' Pbl, N https://m.edsoo.ru/00adc28c
Ha CKOPOCTbh XUMUYECKOU PEAKIINI
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1 IOJIOKCHUEC XUMHWYCCKOI'O

paBHOBECHS
9 OKHUCIHTEIIBHO- bubnuorexa [IOK
BOCCTAHOBHUTEJIbHBIC PEAKIINT https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHYECCKON
10 zmcfounaunn.pCHanHe U ci1a0bie bubmmorexa [IOK
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HoHHbIe ypaBHEHU peakui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT U
12 OCHOBaHUH B CBETE MPECTABICHUN bu6mmoteka LIOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIACCOIUAIIAN
XuMHUYECKHE CBOMCTBA COJICH B
13 CBETE MpeACTABICHUH 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYECKON JUCCOITUAITTT
. bubmuoreka [JOK
14 Honsre o ruaposmise coxeit https://m.edsoo.ru/00add9d4
15 0O00011eHNE U CUCTEMATHU3AIINAS bu6nmmoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemienne sKCriepuMEHTAIbHBIX bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS bubnmnoreka [IOK
JYICCOITMAIINS. XUMHUYECKHE https://m.edsoo.ru/00addecO
peaKIu B PaCTBOPAX)»
18 OO0m1as xapakTepuCTHKA TaJIOTEHOB. bubnuoteka [IOK



https://m.edsoo.ru/00adcade
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XUMHYECKUE CBOMCTBA HA IPUMEPE
XJIopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ComnsiHast KHCIIOTA,

bubnuorexa [JOK

19 XHMHYECKHUE CBOMCTBA, MOTyYEHHUE, 10
v https://m.edsoo.ru/00ade104
IPUMEHEHHE
[IpakTrueckas pabora Ne 2 o teme
20 «ﬁon CHHUE coIJ)I;IHoﬁ KHCJIOTBI 10 bubmorexa HOK
JHCHI . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMUCTBY»
BoluncieHus 1o ypaBHCHHSIM

21 e eayp 5 oo 1 bubnuoreka [JOK

XUMHYECKHUX PEAKIINH, €CIU OUH
peak a https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE

99 OO0m1as xapakTepuCTUKA HIIEMEHTOB 1 bubnnoreka [IOK
VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJTOTpOITHBIC MOAM(DUKAIIUHU CEPHI.

93 Haxoxnenue cepol u eé€ 1 bubnnoreka [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOKCTBA CEPBI
CepoBoOpOI, CTPOEHHE,

24 o POBOAOPOL, €1P 1 bubnuoreka [JOK

3UYECKHE MHUYECKHE
1 VHq e xa https://m.edso0.ru/00ade802
CBOICTBa
Oxcunpl cepbl. CepHast KUCIIOTA,
o5 o ARLEEP P 13 bubnuoreka [JOK
3UYECKHE ¥ XUMUYICCKHE
1 fm e nx https://m.edso0.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PEAKIUH, JICKAINUE B
OCHOBE ITPOMBIIICHHOTO CcItoco0a
P . bubmuorexa [JOK
26 MOJTyYEHUS CEPHOI KUCIIOTHI. 13

XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaIoIEen CpeIbl

https://m.edsoo.ru/00adec8a
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COCAMHCHUAMU CCPLL

Briuucienne MmaccoBOU 10U

bu6mmoreka [IOK

27 14
BBIX0/Ia IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1as xapakTepuCTUKA HIEMEHTOB
VA-rpynmsl. A3or,

o8 pyH 1 bubmmoreka [IOK

ACTIPOCTpPaHEHUE B IPUPOJIC,
pactpoctp PHpoA 15https://m.edsoo.ru/00adeea6
¢u3nvecKkrue 1 XUMHYECKHE
CBOMCTBA
AMMHaK, ero GpusnuecKkue u
29 XUMUYECKHE CBOICTBA, MTOTyYeHUE 15 bubmmorexa LIOK
> THOIYH https://m.edsoo.ru/00adf004
U TIpUMEHEHHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TomyueHre aMMuaKa, H3y4eHHe 15 bromrorexa LIOK
yq“ > 13y https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A30THas KUCIIOTa, €€ PU3HIECKHE U 16 bubnnoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATLHBIX

32 To0OpeHnii. XUMHUYECKOE 16 bubnmorexa [TOK
yAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u

33 q)ocgo pHa$1 Kncng)ra %I/EHEIGC)JKI/E u 17 bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonws3zoBanue pocdaTos B
34 KAaueCTBE MUHEPAJIbHBIX 17 bu6mmoreka [IOK

ynoOpeHuii. 3arpsi3HeHNne
IPUPOIHOH cpenbl GpocdhaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacnpocTpaHeHUE B

bubnuorexa [IOK

35 npupoje, GU3NICCKUS U 18
pupoze, - https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuisl yriiepoja, ux Gu3ndecKkue
U XUMHUYECKHE CBOMCTBA.
36 DKOIOrMYeCKHE IPOOIEMBI 18 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoia
(V)
bubnnorexa [JOK
37 VYroiapHasg KUCIIOTA U €€ COIn 19
https://m.edsoo0.ru/00ae006¢
[TpakTuueckas pabota Ne 4 mo Teme
38 "ITomydeHue yrieKucioro rasa. 19 bu6mmoteka LIOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[IepBoHauanLHBIE IOHATHS 00
39 0 faHI/Iqe(JKI/IX BENIECTBAX KAK O 20 bubmorexa [IOK
p m https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YTIIepoia
bu6mmotexka I1IOK
40 KpeMmunii u ero coenuHeHns 20
P 2 https://m.edsoo0.ru/00ae080a
[TpakTnyeckas padora Ne 5.
41 Pemenne sxcriepuMeHTanbHbIX )1 bubnnorexa [IOK
3a71a4 o TeMme «BakHelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUI
KonTpoabnas padora Ne3 o teme
42 «Baxueiinme HeMeTaIbl U UX 21 bubmorexa LHOK
https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO011ast XxapakTEpUCTHUKA
P P but6mmoreka [JOK
43 XAMHUYECKHX DJIEMECHTOB — 22

MeTaJIOB. MeTamndeckas CBsA3b U

https://m.edsoo.ru/00ae103e
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METAJUINYECKask KpUCTAIUINYECKAs
peuérka. Pu3n4YecKue CBOMCTBA

METAIUIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DINEKTPOXUMUYECKUHA DS 22 buGnnorexa [IOK
poxiv P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. CruiaBsl. BerunciaeHus
45 0 YPAaBHEHUIM XUMHUYECKUX 23 buGnnorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkuui, eclii OJMH U3 PEarcHTOB
COJICPKUT TIPUMECH
bubnnorexa [JOK
46 TToHsTHE O KOPPO3UH METAILIOB 23
PP https://m.edso0.ru/00ae1278
bubnnorexa [JOK
47 €JIOYHEIE METAJUIEI 24
= https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCHIBI HATPUS U ” bubnnoreka [IOK
KaJTus https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAIIIIBI — 55 bubnnorexa [IOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
bu6nmmoreka [IOK
50 Baxueiiime coeIMHEHNUA KAIBINA 25
a B https://m.edsoo.ru/00ae15e8
0O00011eHNE U CUCTEMATHU3AIINAS
51 Hf 1 26
3HAHUNA
59 JKE€cTKoCTh BOBI U CITOCOOEI €& -6 bu6mmotexa [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpaxTuueckas pabora Ne 6 mo reme
S .. bu6nunoreka LIOK
53 JKEcTKOCThL BOJBI U METOMEI €€ 27

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubnuorexa [JOK

>4 AdtiomHHil 27 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U ’8 bubmmoteka LIOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
56 Keneso ’8 bubnuorexa [IOK
https://m.edsoo.ru/00ae1d86
57 OKcuUbl, TUIPOKCUJIBI U COJIA 29 bubnuorexa [IOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
58 O606I‘I:I6HI/IG U CUCTEMATU3aLUAA -
3HAHUU
[TpakTuueckas paborta No 7.
59 Peienue sxcnepuMeHTanbHbIX 30 bubmmoreka [IOK
3a7a4 o Teme «Baxkuelimnine https://m.edsoo.ru/00ae3de8
METaJIJIbI ¥ UX COCTUHCHHUS
Boruncnenus mo ypaBHeHUAM
60 XUMUYECKHUX PEaKIIHii, €CIIN OJIUH 30 bubmmoreka [JOK
U3 PEareHTOB JIaH B U30BITKE WIIH https://m.edso0.ru/00ae1750
COJICPXKUT MPUMECH
61 O606I?€HHC Y CHCTeMAaTH3aIlUs 21
3HAHUHN
62 Breruucnenus MaccoBo A0JIH 31
BBIXO0/1a TPOJIYKTA PEAKLUU
bu6mmotexka I[IOK
63 gggxggzzig? A aTTecTatit 32 https://m.edso0.ru/00ae3f50
64 BemectBa u matepuansl B - bubnunorexka [IOK
MOBCETHEBHOM )KU3HU YETIOBEKA https://m.edso0.ru/00ae4270
65 XHUMHUYECKOE 3arpsI3HEHHE 23 bu6muoreka [IOK

OKPY’KaIoIlel cpebl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 Ponb xumuu B penieHnu 1 33 bubnnoreka [IOK
HKOJOTUYECKUX MTPOOIEM https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O6001IeHNE 1 1 24 bubmmoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600mIeHNE 1 1 24 bubmmoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO HYACOB I10 68

I[TPOI'PAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YHEHUKA

Xumust. 8 kiacc: yue0. s oomeoopa3oBarenbHbIx yapexacauii / O.C.

["abpuensn. - 3-e uza., crpeorturt. - M.: [Ipoda, 2022. - 286 c.

Xumusl. kiaace: yue0. st ooreoopasoBareibHbiX yupexaenuii / O.C.

["abpuens. - 3-e uza., crpeortur. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPUAJIBI VISl YUYUTEJIA

1. I'abpuenssu O. C., Bockob6oitaukoa H. I1., fmykosa A. B. HacTonpHas kaura
yuutens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: [Ipoda, 2021.

2. I'abpuensu O. C., AmykoBa A. B. Terpaas 115 1a00paTOPHBIX OMBITOB U
npaktudeckux pador. 8 ki. K yueOnuky O. C. 'abpuensna «Xumusi. 8 kimacey.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. I'abpuensna
«Xumusy. 8 kaace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 1009.

4. Tabpuensn, O. C. Meroanueckoe rnmocodue k yueonuky O. C. ['abpuensiaa
«Xumusy. 9 kaace / O. C. I'abpuensu. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol K yueonuky O. C. 'abpuensHa «Xumusi. 8



KJjacc» : meroamdeckoe rmocodue / JI. . AcarnoBa. — M. : JIpoda, 2020

6. Xumus : Texnonornueckue kapTol Kk yueonuky O. C. 'abpuensina « Xumus. 9
KJjacey : Metoaudeckoe mocoodue / JI. U. Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 xi1.: KoHTpoabsHbIe U poBepoyHbIie padoThl K yueoHuky O. C.
["abpuensua «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u

ap. - M.: Jlpoda, 2022. nanHbie

IMUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «Xumusn» u callT 11 yuutens «51 uay Ha ypok
XUMHUH»

http://him.1september.ru Equnas komrekuus LIOP: IIpeameTHas KOIEKIHs
«XUMHS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHbIC
skcniepuMeHThl: XxuMud. Komiekius Poccniickoro o6meoopa3zoBaTeabHOro
noprajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi

http://www alhimik.ru Beepoccuiickast ouMnuaa mKoJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Opraanuueckast XUMHS: 3JIEKTPOHHBIA yUeOHUK IS
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBINH YICOHHK

http://www hemi.nsu.ru OTKpbITBIH KOJIIeIK: XUMHUS


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/

http://www.chemistry.ru JlucranupoHHast OJIMMITHAA 10 XHMHH:

TEJICeKOMMYHUKAIMOHHBINA 00pa30BaTEeNbHBIN MPOEKT


http://www.chemistry.ru/
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