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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIEMIIMU MPENoIaBaHusl Y4eOHOTO MpenMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOy4eHwus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONIUXCS CPEACTBAMHU Y4EOHOTO IMpEeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpXKaHME, MPEeIyCMaTPUBAET pacIipeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEM YO TIOCIEI0BATEIbHOCTD H3YIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBSI3€H, JOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCsI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3aiiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00ImIero o0pa3oBaHus, a TaKke TPeOOBAaHWI K pe3ynbraTaM OOYYEeHHs XMMHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITLHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUEe XUMHH CIY)KUT OCHOBOW [Tt (GOPMUPOBAHHS MUPOBO33PEHHS 00YUJaIOIETOCS, €ro
MPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJNOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliyi BO3MOXKHOCTEH JJIsl caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIILJICHHS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3IJIsJ1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHWUSM, K TPUPOJAE, K UEIOBEKYy, BHOCUT CBOW BKJAJ] B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro MpeaMeTa, KOTOPBIH SIBIIETCS NeIarornuecky afanTUPOBAaHHBIM OTpakKeHHEM 0a30BOM
HayKH XUMUU Ha OTMPeIeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yUaIOUIUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrpykTypa coiep:KaHHs MPOTrpamMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 IPHUHLHUITY IOCJIEJOBATEIBbHOIO Pa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHUH aToMa U XMMUYECKOH CBS3H;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICITICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
(byHKIMU OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Yy4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEIbHOM  JEATENBHOCTH,  HAy4HbIM  METOJaM  IIO3HAHU,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPYKAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJTydeHHBIE MPHU HU3YYEHUM XHMUH, NMPUMEHATh UX MPHU pEIIeHUH MpOoOJieM B MOBCEIHEBHOU
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npouIIs U HANIPaBJIEHHOCTH JallbHEHIIEro 00y4eHUsI.

OOr1iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

COAEP KAHUE OBYUEHUS

8 KUIIACC

IlepBoHavaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHWMHS B CUCTEME HayK. lTeina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHUE BemecTB. [loHsTHe 0 MeTomax
Mo3HaHus B XuMuH. YucTeie BemecTBa U cMecH. CrocoObl pa3ielieHus CMeceil.

ATOMBI M MOJCKYIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XUMHUYECKHUX DJIIEMCHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemecTB. OTHocHUTeNnbHass aToMHass Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 107151 XAMHUECKOTO 3JIEMEHTA B COSAMHECHHH.

KonnuecTto Bemecta. Mosib. MonsipHas macca. BzauMocBsi3b KOJIMUeCTBa, MACChl M YUCTIA
CTPYKTYPHBIX €IMHUIL BenecTBa. Pacd€Tel o hopMysiaM XUMHUYECKUAX COCTMHCHHI.

®U3NYECKME U XUMUYECKHE SIBJICHUA. XUMHUYECKash peakuus M €€ NpU3HaKh. 3aKOH
COXPAaHEHHUs MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHwMs, pa3IoKEHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYJ0#, MpaBuiaMu pabOThl B JIabOpaTopuu U MpUEMamMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIECTB, HaOMoieHue pu3nyecKux (IIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KAUTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKHUX (TOpEHHUE CBEYH,
MIPOKAJIMBAHUE MEIHOM MTPOBOJIOKH, B3aUMOJCHCTBHUE MeJa C KUCIOTON) SIBJICHU, HAaOII0AeHUE U
OTHCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakuil (pas3iioskeHue caxapa, B3auMO/IeiiCTBHE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aUMOJICHCTBHUE Kelie3a ¢ pacTBopoM coiu Menu (1), uzydenue crmocoboB pas3aesieHusi CMecei:
C TMOMOIIBI0 MarHurta, (QUIBTPOBAHUE, BbIMApUBAHUE, JUCTUIULLMS, Xpomarorpadus,
MIPOBEJICHUE OUYMCTKU MOBAPEHHOM CONM, HAOIIOACHHE U OIMUCAHHE PEe3yNbTAaTOB IMPOBEICHMUS
OTbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHE MOJeled MOJEKYI
(IIapocCTePIKHEBBIX ).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gpu3ndeckue U XMMUYEeCKHe CBOMCTBA (PEaKIMK TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHS KHUCIOpoJga B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpuponae. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHYECKHE YypaBHEHUS, 5K30- U
SHIOTEPMHUUYECKUE peaKIuHu. TOMIMBO: Yroidb M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.



Bogopoxa — snemenT u mpocroe BemecTBo. Haxoxaenue Bogopoia B mpupoe, Gu3ndeckue
Y XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moydeHus. KucioTel u couu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelueHnble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XumMudeckue cBoMcTBa BOJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
coJieoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecoseoOpasytomue. HomeHkmarypa
oKkcu10B. PU3NUECKre U XMMHUECKHE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKrMe M XUMHYECKHE CBOMCTBA OCHOBaHuM. [lomyuenue
OCHOBaHUH.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieid. Pu3nueckue U XMMHUYECKHe cBoicTBa cosei. [lomydenue
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAHUIECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aMMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3laMu OKCHIOB W OIMCAaHHE MX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
H3ydeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bogopoga ¢ okcuaom meau (1)
(BO3MOXHO HCITIOJH30BAHUE BHICOMATEPHAIIOB), HAOIOICHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH PpAcCTBOPEHHUS BEIIECTB C PAa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJbl C MeTa/ulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3aumo/ieiicTBus okcuaa menu (1) ¢ pacTBopom cepHOI KUCIOTHI, KUCIOT ¢ METAJUIAMU, PEaKLIUN
HEWTpalIu3aluy, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METajljia APYTHUM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBbHBIX 3aJady 1no TeMe «BaxHeimme kiacchl
HEOPraHUYECKUX COCAUHECHUI.

IMepuonuyeckuii 3akoH u Ilepnoanyeckas cucrema xumm4yeckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKY KIAaCCU(PHUKAIIMN XUMUYECKIX JIEMEHTOB. [[OHSATHE O TPYIax CXOTHBIX
3JIEMEHTOB (LLEJIOYHBIE U HIEJI0YHO3EMENbHbBIE METAIJIbI, TAJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI i THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenune aromoB. CocTtaB aToMHbIX siiep. M30Tonbl. DiiekTpoHbl. CTpOEHUE 3JEKTPOHHBIX
o0oyiouek aromMoB TmepBbiXx 20 xumudeckux 3yeMeHToB llepuoamueckoit cucremsr [ .
MenneneeBa. XapakTepuCcTHKa XUMHUECKOTO JIEMEHTAa IO €ro mnojoxeHuto B [lepuoanueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJNINYECKUX CBOICTB 110 TpyNIaM U IepuoiaMm.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomnsipHas U HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MoHHas CBA3b.

Crenenp okucneHus. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okucaeHus
1 BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THJIPOKCHIA
LIMHKAa C PacTBOpPaMM KHCIOT U IIEJIOuel, MPOBEICHHE OIBITOB, WIITIOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PeaKuU pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanusanus MexXInpeaAMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISAETCS
Yyepes3 UCIO0JIb30BaHHME KaK 00X €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSITHHA, SBIISIOLINXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYUHBIN (PaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pHUKAIus, MEePUOIUYHOCTb, HAOIIOAEHNE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMoOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, a3, (U3WYecKhe BEIWYUHbI, CIUHUIBI U3MEPEHUs, KOCMOC, IJIaHEThI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KJJIACC

BemecTBo 1 XMMHYECKasi peaKIus

[Tepuoguueckuii 3akoH. Ilepmommyeckas cuctema xumMudeckux odjementoB I .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX IMEPUOAOB, Kajaus, KaIblHMs W WX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [lepronueckol cucTeMe U CTPOSHUEM X aTOMOB.

CtpoeHue BelIeCTBA: BHJIBI XHUMHYECKON CBs3H. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHUMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKN U BUJAa XUMUUECKOW CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMUYECKUX BEIIeCTB. XHUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSA3b HEOPraHWYECKUX BEUIECTB.

Knaccudukarus XMMHUYECKUX pPEeakIUil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIHX B PEAKIIMU BEMIECTB, M0 TETNIOBOMY dPPEKTY, 0 H3MEHEHHIO CTETIeHEH OKUCICHUS
XUMHYECKUX DIIEMEHTOB, IO OOpaTUMOCTH, IO YyYacTHIO Karaiau3aTopa). OK30- |
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.



[TonsiTne o ckopoctn xumuueckoil peaknuu. [TonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusaxX. [loHATHE O TOMOreHHBIX M TE€TepOreHHbIX peakuusax. [lonsTue o
karanuse. [Ionsarre o xumMudeckoMm paBHOBeCHH. PaKTOPBI, BIUSAIOIINAE HA CKOPOCTh XUMUYECKOU
peaKuuy U MOJI0KEHUE XMMHUUECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBiI€HHE YpPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOAUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MeXaHu3M JUCCOLIMAIMU BEILIECTB C Pa3IMYHbIMU BUJJAMU XUMUYECKOU cBA3H. CTeneHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKOM aucconuanuu. KauecTBeHHbIE peakluud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiuud OT BO3JACHCTBHS pa3lIMYHBIX
(bakTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLUAINU
KHCJIOT, IIeJiouel U coJielt (BO3MOKHO HCII0JIb30BaHUE BUIEO0 MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKK TPOTEKaHUs peakluuili MOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BbIJIEICHUE Ta3a, 00pa30oBaHUE BOABI), ONBITOB, WIIIOCTPUPYIOLIUX MPUMEPbl OKHUCIUTEIBHO-
BOCCTAHOBMTENBHBIX pEaKUUil (rOpeHHe, peaklu pa3iokKeHUs, COCAMHEHHs), Paclo3HaBaHUE
HEOPraHWYECKUX BEIIECTB C IIOMOLIBI0 KA4EeCTBEHHBIX pEAaKIMM Ha HOHBI, PpEIICHHE
HKCIEPUMEHTAIbHBIX 3a/a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XUMHUECKHE CBOICTBa Ha IpuMepe XJopa (B3aMMOJEHCTBHE C MeTaUlaMH, HeMeTallaMH,
menouamu).  XsopoBojopord. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JleicTBre Xjiopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuisl
U X HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (u3nyeckue M XuMudeckue cBoicTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oO1mme Kak MpescTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBIIINIEHHOTO crI0co0a MOy4YeHus CepHOM KMCIO0ThI. [IpuMeHeHne cepHOM KUCTIOTHI.
Conn cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cynbpaT-uoH. HaxoxxaeHue cepel u eé
COEIMHEHUI B Npupoje. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Cpelbl COEAUHEHUSMH CEPBI
(KUCIOTHBIE JI0K/U, 3arps3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPALLCHHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKHE
CBOICTBA, MoyyueHune U npuMenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,



npuMeHenne. KauecTBeHHass peakuus Ha HMOHBI aMMOHHMA. A30THAs KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TpEeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Mcnonp3oBaHWE HHUTPATOB M COJEH aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Dochop, amnorponHble MoaudUKAIIIN
docdopa, duznueckne n xummueckue cpoiicrea. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmosnp3zoBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIEpPO[, ATIOTPOIHBIE MOIU(BHUKAIINH, PACIPOCTPAHEHUE B
npupoie, pusznyeckue U XUuMUYecKrue cBoicTBa. AncopOiusa. KpyroBopotT yrieponia B mpupo/ie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOruYecKrue mpoOiieMbl, CBsI3aHHbIE ¢ OKcHIoM yriepona (1V),
THIOTe3a TII00AThHOTO TOTEIJICHUs KIMMarta, MapHUKOBBIN () ¢eKT. YToiapHas KHcIoTa u eé
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaxius Ha KapOoHaT-uoHbI. Micnonp3oBanue kapOOHATOB B ObITY, MEAUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO35MCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KAaK O COCNMHEHHSX Yriepoja
(MeraH, TaH, STHIIEH, alleTUJICH, TAaHOJ, TIIMIIEPHH, YKCYCHAst KHCIIOoTa). [[pupoIHbIe HCTOUHUKA
YTIE€BOAOPOJIOB (YTrojb, IPUPOIHBINA Ta3, HEPTH), MPOIYKTHI UX NepepadboTku (O€H3UH), UX POJIb
B OBITY ¥ TIPOMBIIUICHHOCTH. [IoHSATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKHpax, OeiKax,
yriaeBoJax — M UX POJM B JKU3HM 4eJoBeKa. MarepuarabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHN4eCKUX COCTUHEHUM.

Kpemuwuii, ero ¢usnyeckue W XHMHUYECKHE CBOWCTBa, IOJYYCHHE W TIPUMEHEHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, »xene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenn .

n3ydeHue oO0pa3lloB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEaKLUN Ha XJIOPUI-UOHBI U HAOIIOACHUE NMPHU3HAKOB UX MPOTEKAHMs, OIBITHI,
oTpakarole (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAUHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OO0pa3liaMu XJIOPUIOB (TaJOreHu0B),
O3HaKOMJIEHHE ¢ oOpa3uamu cepbpl M €€ COEQUHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHUE
BUJiEOMATepUalioB), HaOdrofeHWe Impolecca oOyrJIMBaHUS — caxapa Moj  JeiicTBHeM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4eHHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOThI, IPOBEEHUE KAaueCTBEHHOH peakuuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
IPOTEKaHMsl, O3HAKOMJICHHE C (PU3UUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ochOpHBIX yI0OpEeHHUH,
MoJIlydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHHUSA U GocdaT-uoH U U3ydeHUe NMPU3HAKOB UX MTPOTEKAHMS,
B3aMMO/IEHCTBHE KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ MEbIO (BO3MOKHO MCIOJb30BaHUE
BUJICOMATEpUAIIOB), M3Y4YE€HUE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,
¢bynnepena, 03HaKOMJICHHE C MPOLECCOM aJcOPOLUHN PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
YIJIEM U YyCTPOHCTBOM MPOTHBOTra3a, MoJiyuyeHue, coOupanue, pacriosHaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MpOBEIEHHE KauyeCTBEHHBIX peakiuil Ha KapOOHAaT M CHUJIMKAT-HOHBI U



W3y4YeHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOU
MIPOMBILIJIEHHOCTH, PEIICHUE HKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BaxkHehne HeMeTalTbl U UX
COCIMHECHUS.

MeTaJuibl M UX COEIMHEHUS

OO611ast XapakTepUCTUKA XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TIOJIOKCHUS
B [lepnoguueckoit cucreme xumMudeckux sineMeHToB [[. 1. MenneneeBa u CTpoeHUS aTOMOB.
Crpoenue MmetayioB. MetaiMueckas CBsI3b M METaJUIMYECKash KPUCTAJUIMUECKas pPelETKa.
DNEeKTPOXUMHUYECKUN PsAJl HampsHKeHUH MeTauioB. Du3Mueckue W XHUMHUYECKHE CBOWCTBa
MeTaiuioB. O0mue crnoco0bl NOTy4YeHusT MeTauioB. [IoHsATHE O KOPPO3UH METAJIOB, OCHOBHEIC
crocoObl 3amMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOPATIOMUHHIA, OpOH3a) M HX
MIPUMEHEHHE B OBITY M TIPOMBITIUICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaxOXJeHUE B mpupojae. OU3MvecKkue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [IpuMmeHeHmne
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[Ileno4yHO3EMENBHBIE METAJUIBI MATHUN U KaJIbIUIL: 1TOJI0KeHNE B [lepromueckoit cucreme
xuMuueckux snemeHToB . M. MeHnaeneeBa, cTpoeHME MX aTOMOB, HaxXOXKJIECHHE B MPHUPOJE.
®uU3NYECKEe U XUMUYECKUE CBOMCTBA MarHus W Kaiblus. BaxkHelme COeIUHEHHS KallbIUs
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHMil: mosioxkeHue B Ilepmonmueckoll cucreMe XuMuueckux anemeHToB /I, U.
MenneneeBa, CTpO€HHE aTOMa, HaxoKJIeHHE B npupoje. Ousznueckne U XMMHYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux isnmemeHtos [l .
MenneneeBa, CTpOCHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouzndeckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuapl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CIUIABOB, UX (PM3MYECKUMU CBOWCTBAMHU, U3yUCHHE
PE3yJIbTaTOB KOPPO3UU METAILIIOB (BO3MOKHO HCIIONIB30BaHKE BUAEOMATEpUaoB), 0COOEHHOCTEN
B3aUMOJICHCTBUSL OKCHJA KajblUsi U HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIEOBAaHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KHCTIopoe  (BO3MOXHO  HCIOJb30BaHHME  BUACOMATEPHANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS [IAMEHH MOHAMM HATPUS,
Kalmusi U Kaiblus (BO3MOXKHO HCIOJB30BAaHUE BUACOMATEPHUAJIOB), HCCIeI0BaHUuE aM(OTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelilne MeTalyIbl U UX COETUHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n martepuansl B MOBCEJHEBHOW KU3HU YelloBeKa. be3onacHoe MCnoJyib30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas moMoInpb Npu XHMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Posib xumMuu B penieHnn 3K0I0ru4eckux mpooiaem.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbI METAJUIOB, MOJTMMEPHBIC MaTEpUaJIbl).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
gyepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX TOHATHH, TaK U IOHATHH, SBIISIOIINXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTecTBEHHO-HAYYHBIE TIOHATHUS: HAYYHbIH (DaKT, THNIOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CUHTE3, KIacCU(pUKALus, MEePUOJUYHOCTb, HAONIOJEHUE, OHKCIEPUMEHT, MOJEINPOBAHUE,
M3MEpEHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTHsI, MATCPHAIIBI.

@dwusmka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUA, H30TOIIbI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], I[POBOJHHUKHU, IOJIYIPOBOJHUKH,
IUIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENO, 00bEM, arperarHoe COCTOSIHHME BEIECTBa, TIas,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CTUIABBI, (PU3MUECKIE BEIUIUHBI, ¢THHHILIBI
U3MEPEHNUs, KOCMUYECKOE TPOCTPAHCTBO, IIIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢ortocunres, npixanue, O6uocdepa, sKOcHCTEMa, MHUHEpalbHbIE yIOOpEeHMS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TMOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JUYHOCTHBIE PE3VJIBTATHI

JINYHOCTHBIE PE3yJAbTaThl OCBOEHHS IPOTPaMMbI OCHOBHOTO 0OIIEro 00Opa3oBaHMs
JOCTUTAIOTCS B X0/ OOYUCHUSI XUMUHU B €IUHCTBE yIeOHOU M BOCIIUTATEIILHOW JAEATEILHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKAMH  COIMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMH [IEHHOCTSIMHU, TIPHHATHIMH B OOIIECTBE MPaBUJIAMH W HOPMAaMHd MOBEICHHS W
CIIOCOOCTBYIOT MPOIIECCAM CaAMOTIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AINH 00yJarOIIHXCI.

JINYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYJAOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOM IMO3MTHBHBIX IIEHHOCTHBIX OPHEHTAIMH W pPaCHIMPEHHE OIbITa JAEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HaTPHOTHYECKOr0 BOCIIUTAHMS:

[EHHOCTHOT'O OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJICIMIO, MOHMMAHUS 3HAYCHUS XMMHUYCCKOM HAayKM B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(MOPMAIMEH O MEPETOBBIX JIOCTHKCHUSAX W OTKPBITHSAX
MHPOBOU M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTPOMCTBE
MHpa U 00IIEeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

NPEJCTABIECHUA O COIMAIbHBIX HOPMax W IpPaBWJIaX MEXIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE,  KOMMYHMKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOM,
y4e0HOMCCIeIOBATEILCKON, TBOPUECKOH MW JAPYTMX BHUAAX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHO# IESITENBHOCTH MPH BHIMOJHEHNUH Y4eOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIMTOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aUMOIOHUMAHHUIO W B3aUMOTIOMOIIM B TMPOIECCe ITOM yueOHOW AEATETbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEICHUE U TIOCTYIKU CBOMX TOBAPHIIICH C MO3HUIIUM HPABCTBEHHBIX U TIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS TTOCIICACTBHI TOCTYNKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS

MHPOBO33PEHYECKHE  MNPEACTABICHHUS O  BEHICCTBE W XHMHUYECKOW  PEakI[vH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKd W COCTABISIOIINE OCHOBY ISt



MMOHUMAaHWS CYITHOCTH HAYYHOW KApTUHBI MUPA, MPEICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIbI, B3AUMOCBS3SAX UEIOBEKA C MIPUPOIHOM CPEOH, O POJIM XUMUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAINpaBJICHHBIC HA TMOJYyYECHUE HOBBIX 3HAHUW [0 XUMUH,
HEOOXOUMBIC /Il OOBSICHEHUS HAONIOMaeMbIX TIPOIECCOB W SBJICHHM, ITO3HABATEIHHOM,
MH()OPMAIMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, JOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

HMHTEpPEC K OOYYCHHI0 W TO3HAHWIO, JFOO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH M YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pOBBIM 00pa3 >KWU3HH, OCO3HAHME IMIOCIEJICTBUM M HENPUATHE BPEIHBIX MPUBBIYCK
(yrmoTpebsieHusT alkoroJisi, HApKOTHUKOB, KypeHHUs), HEOOXOIUMOCTH COOJIOACHHS TPaBUI
0€30MacHOCTH MPU 0OPAIEHUN ¢ XUMHYECKIMH BEIIECTBAaMU B OBITY U peabHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3yYEHUI0 TPOQECcCHil U Tpyia pa3IndIHOTO POJa, YBaXKECHHE K
TPYIy ¥ pe3yabTaTaM TPYAOBOU ACSITEIBHOCTH, B TOM YHCJIE HA OCHOBE MTPUMEHEHHUS TIPEIMETHBIX
3HAHUW TI0 XHMHUH, OCO3HAHHBIA BHIOOP WHAMBHUAYATHLHOW TPACKTOPHUU TIPOIOJDKEHUS
00pa3zoBaHusi ¢ Y4ETOM JMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YycmenmHoi mpodecCHOHATbHON NEATeTbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B PO(eCCHOHAILHOM cpeie;

6) IK0JI0rHYeCKOr0 BOCTIUTAHHUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUECKOMY M IICUXHYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe C BEIlleCTBAMHU,
a TAK)KE€ B CUTYALMX, YTPOXKAOLINX 3J0POBBIO U JKU3HU JIFOJICH;

CIOCOOHOCTH NMPUMEHSTH 3HaHUSA, TI0JTy4aeMble PH U3YYEHUU XUMUH, JUTs pelIeHus 3aad,
CBA3aHHBIX C OKpYXKarolled INPUPOJHON CpEeNoM, [Uisl TNOBBIIICHHS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTHMYECKUX MpoOJieM U MyTed WX peuieHus
MOCPEACTBOM METOJIOB XUMUU, SKOJIOTUYECKOTO MBILIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[M03HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAJIBHOW MTPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocrtaBe meramnpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUM M3 ATUX MPeaMeTOB (OPMUPOBATEH MPEJICTABICHUE O
I[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMO3HABAaTEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOpbIe 00OecreurnBarOT (HOpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA

ba3zoBble jornveckue 1eMcTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEIATH UX XapaKTEPHbIE TPU3HAKHU, YCTAHABINBATH



B3aMMOCBSI3b C JPYTMMHU TOHSTUSIMH), UCIOJIB30BaTh MOHATHS JUISI OOBSCHEHUS OTIENIBbHBIX
(axTOB U SBJICHUH, BEIONPATH OCHOBAHMS 1 KPUTEPUHU JUTSI KIacCU(UKAIIMH XUMUYECKUX BEIIECTB
U XUMHUYECKUX PEaKIil, yCTaHaBIUBATh NMPUYHMHHO-CICICTBEHHbBIC CBS3U MEXAY OOBEKTaMH
W3YUYEHHsI, CTPOUTH JIOTMYECKHE DPACCYXJIEHHsS (MHAYKTHBHBIC, JEIYKTUBHBIC, MO aHAJIOTHH),
JIeTIaTh BBIBOJIBI M 3AKITFOUCHMS,

yYMEHHUE MPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCHOJb3yeMbl€ B XHMHH, MPeoOpa3oBHIBATH HIMPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKass (opMmylla W ypaBHCHHE XUMHUYECKOW peakIuu — TpU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJEIBHBIX MPEIACTABICHUN BBIABISATH W
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBHI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OIbITa O TUTAHWPOBAHHMIO, OPraHU3allMU ¥ TPOBEICHHUIO YYEHUYECKHX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3MUPOBATH €ro
pe3yibTat, (GopMyITHpPOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM IMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh HHDOPMAIHIO Pa3TUYHBIX BUIOB
1 GOPM MPECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XHUMHUYECKOTO COJIePKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa), KpUTHYECKH OI[CHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHSTh PA3JIMYHbIC METOIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUSI YICOHBIX U TTO3HABATEIIBHBIX 3a/1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH WCIIOJIb30BaHUS HH(OpPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTUBHOTO HCIIOJB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIIbHYIO (OopMy TpejicTaBiIeHUs
nHGOpPMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 3a/a4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIUSMU,

YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBATh B Mpolecce y4eOHOW M HCCIIEI0BATENbCKON
JEATETBbHOCTH UH(OPMAIIHMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHBbIC YUeOHbIe 1eliCTBUA:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOpPMYIUPOBATh CBOM TPEAJOKEHHS] OTHOCUTENBHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3YyIbTaThl IO3HABATENBHOM EATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCTIepUMEHTa (JJabOpaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABaTEIbHON U
HCCIIEIOBATENIbCKOM JEATENbHOCTH NpPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa



oOImMX MHTEPECOB M COTJIACOBAHMSA TMO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW PabOTHI U IpYyTHE).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHUE CaMOCTOSITEIBbHO OINPENCIATh LEIN ACSITENBHOCTH, IIJIAHUPOBATh, OCYILECTBIITD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOomee 3 PEeKTUBHBIE CITOCOOBI PEIICHHS Y4COHBIX U MO3HABATEIBHBIX 33714, CAMOCTOSTEIHLHO
COCTAaBJIATh UM KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM JEHCTBHUN IPH BBINIOJHEHNN 3aJaHUI
C yuéTOM IIOJIyYEHHUS HOBBIX 3HaHUM 00 H3ydyaeMblX OOBEKTaX — BELIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LIEJIM, YMEHUE UCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIOBUM 3aJIJaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenmeTHBIX pe3yNbTAaTOB II0 OCBOEHHUIO OO0s3aTENBHOTO COJIEpPIKaHUs,
YCTaHOBJIEHHOTO JaHHOW (enepasibHOW paboyell TporpamMMmoi, BBIJEISIOT: OCBOEHHBIE
OOyJarOIMMHUCA HaydHbIE 3HAHWS, YMEHHUS W CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
npeaAMETHON o0mactu «XuMUs», BUABI JACSITCIBHOCTH TIO TOJIYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAINH, TIPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHTYAITUX.

K koHny oOyueHus B 8 kiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHM: aTOM, MOJEKYJIa, XUMUYCCKUN
9JIEMEHT, TPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OTHOpOAHAS U
HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAas M MOJICKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MacCoBast J0JII XUMUYECKOTO DJIEMEHTA
B COCOUHEHWH, MOJSIPHBIA O00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIATEIHFHOCTD, CTETICHh OKUCIICHHS, XUMHUYECKas PeaKIus, Kiaccuurarus
peaKIMii: peakiuy COSANHEHUS, PEAKIIMK PA3JI0KEHHUS, PEAKIIUU 3aMEIICHUS, PEaKIIUN
o0MeHa, K30- U SHJIOTEPMHUYCCKHE PEaKINH, TEIIIOBON 2P PEKT peakiuu, sipo aToma,
ANIEKTPOHHBIA CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAs KOBAJICHTHAsl CBS3b, MOHHASI CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (IPOIIEHTHAs KOHIICHTPAIIHsI) B PaCTBOPE;

e  WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKHX IMOHATHH M TMPUMEHSATHh 3TH
TTOHSATHS MPH ONMCAHUH BEIIECTB U UX MPEBPAICHUN;

e HCMOJb30BaTh XUMHUYECKYI0 CHUMBOJHKY JMJIs COCTaBJ€HUS (OPMYNT BEIIECTB H
ypaBHEHUN XUMHUUYECKUX PEAKIUI;

e ONpEICIATh BaJCHTHOCTh ATOMOB 3JIEMCHTOB B OMHApPHBIX COCAMHCHHSX, CTEIEHBb
OKHCJICHUS DJIEMEHTOB B OWHApPHBIX COCIWHCHHUSAX, NPHHAIICKHOCTh BEIICCTB K
OTpeNeNnéHHOMY KJIacCy COeAMHEHWH 1o QopmynaM, BHI XHMHUYECKOH CBS3U
(KoBajIeHTHAsl U HIOHHAS) B HEOPraHUYECKUX COCTUHEHHSX;

e packpsiBaTh cMbicn [lepuoanueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTpUpPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT HX
nojoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaapo;

e OMNWCHIBATHh M XapakTepu3oBaTh TabnauuHyro ¢opmy Ilepuoanyeckoil CcHCTEMBI
XMUMHYECKUX DJIEMEHTOB: Pa3inMyaTh TMOHATHUS «TJIaBHas moarpymnma (A-Tpymma)y u
«mobounass moarpynma (b-rpymma)», maneie U OOJNBIINE TEPUOMABI, COOTHOCUTH



0003HaYCHHSI, KOTOpPBbIe UMEIOTCS B Tabnuie «llepuoamueckas cucreMa XUMHUYECKUX
anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsija  sapa, oOIIee YHCIO JJICKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCHU(UITUPOBATh XUMHYCCKHUE JICMCHTHI, HCOPraHUYCCKHUE BEIIECTBA, XUMHUYCCKUE
peakuuu (10 YMCIYy W COCTaBy Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB Pa3JIMUHBIX
KJIacCOB,  TOATBEpXKJas  OINHUCAHWE TMpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (popMylie COEIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIIUTEITLHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMATH3aINI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
CIEACTBEHHBIX CBSI3€M — JUISi M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHi,
€CTECTBEHHO-HAyYHBIE METOIbI MIO3HAHUS — HAOII0JICHUE, H3MEpPEHNE, MOJISTTUPOBAHHE,
SKCIIEPUMEHT (peajbHbIA U MBICICHHBIN);

ClIeloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYIOM U J1TaOOpaTOPHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpalleHUs] C BEIIeCTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU MO BBIMOJIHEHHIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB M0 MOJYYEHHIO U
coOMpaHnI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJIAa W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMPEACIEHHON MAacCOBOM JIOJIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCIIOT C TOMOIIbIO MHAUKATOPOB (JIakMYyC, (peHoNTalIenH, METUIIOPAHK U IPyrue).

K koHiy obyuenus B 9 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

PacKpbIBATH CMBICI OCHOBHBIX XMMUYECKUX IOHATHUH: XUMUYECKHH JIEMEHT, aToM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCIICHHs, XMMMUYECKas pEakLHs, XUMUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakluu, MOJib, MOJSIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTHYECKAss IMCCOLMAIMS, PEaKUUd HOHHOro OOMEHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBEcHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIWTEIb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas perérka, Koppo3us
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, IPeAcsIbHO JOIyCTUMas
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IOHATHA WU IPUMEHATH OTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IPEBPAICHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBie€HUS (OpMya BeLIeCTB U
YPaBHEHUN XUMHUYECKUX PEAKLINL;

ONIIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX JJIEMEHTOB B
COCIMHECHUAX PA3IMYHOIO COCTaBa, IPUHAICKHOCTh BELIECTB K OIPEAEIEHHOMY



KJIacCy COEAMHEHUU Mo (GopMynaaMm, BUJI XUMUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS,
MeTaJllInyecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica [lepuoauueckoro 3akoHa . M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepH30BaTh TabamuHyo ¢Gopmy Ilepuommaeckoit
CHUCTEMBbl XMMHUYECKUX DJJIEMEHTOB: pa3juyaTh MNOHATHS «TJiaBHas noxarpymnmna (A-
rpynmna)y u «mobouyHas mnoxarpymma (b-rpymma)», mamble W OoNbIIME TEPHOJBI,
COOTHOCHTBH 0003HAYEHUSI, KOTOPbIE HIMEIOTCS B TIEPHOJMUECKON TaOIUIIE, C YUCIIOBBIMHU
XapaKTepUCTUKaMHU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl A1pa,
00111ee YMCIIO0 DJEKTPOHOB M PACTIPEICIICHHE UX IO AJIEKTPOHHBIM CJIO0SM), OOBSICHATD
o01I1e 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB JJIEMEHTOB W HX COCIWHEHHHA B
Ipeienax MajbIX MEPHOJIOB U IVIaBHBIX MOJATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (10 YHMCIy M COCTaBY Y4YacTBYIOIIMX B PEAKUUU BELIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHHSI XUMHUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBaTh) OOIIME U cHenuduuecKkue XUMHYECKHe CBONCTBa
MIPOCTHIX U CJIIOXKHBIX BEIIECTB, MOATBEPK/Iast OMMCAHKNE MPUMEPAMU MOJIEKYIISIPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIMNX XUMHUYECKUX PEAKITUH;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHYECKON JUCCOLMAIIMU KUCIIOT, IEJI0YEH U COJIeH,
MIOJIHbIE U COKPAILEHHBIE YPaBHEHUS PEaKIMil HIOHHOrO 0OMEHa, ypaBHEHHS peaKlIUid,
MOATBEPKAIOIIUX  CYIIECTBOBAHHME T'€HETHMUYECKON CBS3M MEXAY BEIIeCTBAMHU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHYECKUX MPEBPAIlleHU B Pa3IMUHbIX YCIOBHSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOI peakiuu;

coOnroAaTh TMpaBWia MOJB30BAHHUS XUMHUYECKOM TMOCynol u  1abopaTopHBIM
o0opy/noBaHHEeM, a Takke MpaBuia oOpalleHUs C BelIeCTBAaMU B COOTBETCTBHH C
HWHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOro ra3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM MYyTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX BEIIECTB;
MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBLHON AESATENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMAaTHU3allUi0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHMs] CBOWCTB BEIIECTB M XMUMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHBIE METO/IbI IO3HAHUSI — HAOIIOJICHHE, U3MEPEHNE, MOIETUPOBAaHNE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaunmenoBanue pa3iejioB u

Koaun4decTBO 4acoB

DJIeKTpOHHBbIe (U poBbIE)

n/n TEM IIPOrpamMmMmabl Beero KOHTpOJ‘IBHBle HpaKanec]cne OﬁpaSOBaTeJH)HLIe pPeCypcChI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
XuMus — BakHasi 00JIaCTh
11 €CTEeCTBO3HAHHMS 1 5 9 bubaunoreka [IOK
MPAKTHYECKOW J1EATENbHOCTH https://m.edsoo.ru/7f41837¢
YyeioBeKa
12 BemectBa n xuMuaeckre 15 1 bub6mmoreka IJOK
peakuu https://m.edsoo.ru/7f41837c
Hroro no pazaeiny 20
Paznen 2. BaxHeiilue npeacTaBuTe 1l HEOPraHUYeCKMX BellleCTB
51 Boszayx. Kucnopoa. [onsitue 00 6 bu6mmoreka [JOK
oKcuaax https://m.edsoo.ru/7f41837¢c
59 Bomopon.Ilonsitue o kucimorax 8 1 bu6mmoreka LJOK
U COJIAX https://m.edsoo.ru/7f41837¢
53 Boga. Pacteopsr. [lonstre 00 5 1 1 bubmmoreka LIOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KIIACCHI ) 11 1 1 bubmmoreka [IOK
HEOPraHUYECKUX COCOUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. [lepuoguyecknii 3axon u Ilepuoanueckas cucrema xummuueckux 3j1eMeHToB Jl. I. Menaeseesa. CtpoeHue aromoB. XumMuieckast

cBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Tepuonuueckuii 3aKoH u
[lepronnueckas cucrema
XHMUYECKHUX 3j1eMeHToB /1. 1.
Menneneesa. CtpoeHue aToMa

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c



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

XUMHYecKas CBA3b.

32 ORHCAHTETLHO- 8 hBtItfsﬂ/Ij;T:;(;? r(3/I§f41837c
BOCCTAHOBUTCIIbHBIC pCaKIITUN
Hroromo pasaery 15 E’[I:[IESH/I;I:]T:(;(;)(])-I 8/5f41837c
Pe3epBHOE Bpems 3 BHGJ?HOTCKa HOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuecTBO 4acoB

Ne HaunMeHoBaHue pa3feioB U TeM DJIeKTpOHHBbIe (U poBbIe)
Kontpoabubie | IIpakTnuyeckue
n/m | TPOrpaMMmbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Paznen 1. BemecTBo U XMMHYecKHe peakuu
11 [oBTOpenue u yriyOieHne 3HaHU OCHOBHBIX 5 1 bubmoreka [JOK
' paszienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmoreka [JOK
' peaxuui https://m.eds00.ru/7f41a636
13 DNEKTPOTUTHIECKAS TUCCOITAAIINS. 8 1 1 bubmmoreka [IOK
' XHUMHUYECKHE PEAKLIUH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaaabl 1 MX cOeTUHEHHS
91 OO6mast XapaKTepPUCTHKA XHMIYIESCKUX 4 1 bu6mmorexa LJOK
' anemenToB VIIA-rpymmel. ["amoreHsr https://m.edsoo.ru/7f41a636
OO6mrast XapaKTepPUCTHKA XHMIYIESCKUX
2.2 anemeHToB VIA- mel. Cepa u e 6 bubmmorexa LIOK
' FPyMHEL %.ep https://m.edsoo.ru/7f41a636
COC/IMHECHUS
OO6mrast XapaKTePUCTHKA XHMHYIESCKUX
2.3 aeMeHToB VA- bl A3ot, hocdop 1 ux 7 1 bubmmorexa [JOK
' FPYTHEL ’ P https://m.edsoo.ru/7f41a636
COC/IMHCHUS
OO0m1ast XapaKTepUCTHKA XUMHUYECKIX
24 anemeHToB IVA- MBI, YTIepo M KpeMHUH 8 1 2 bubmmorera [JOK
' TPYIIEL P P https://m.edsoo.ru/7f41a636
U UX COCTUHCHUS
Wroro mo pazneny 25
Pazpgen 3. Meranbl 4 MX COeIMHEHUS
3.1 OO0111e CBOMCTBA METAIIOB 4 Eubrmorexa [TOK

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

bubaunoreka LIOK

3.2 Baxknelime Meraiibl ¥ UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. Xumusi 4 okpyzkaionias cpeia

41 B " 3 bubauoreka LIOK
. ClIecTBa U MaTCpI/IaJ'H)I B )KU3HU YCJIOBCKaA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
p 3 bubaunoreka [IOK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne

Tema ypoka

KoaundecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

n/n Bcero KonTpoabnbie | IIpakTnueckue
o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI

1 [Ipenmer xumun. Ponb XuMuK B )KU3HU 1 Bbubmmoreka LJOK
yestoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c

2 IlongaTue o MeTonax IMO3HAHUS B XUMHUHU 1 BHGHHOTeKa HOK

8 https://m.edsoo.ru/ff0d227e
[paktuueckas padora Ne 1 «IIpaBuna paGoTsl
3 B J1aOOpaTOpHK M MPUEMBI 0OpAILIEHHS C 1 bubmmorexa [JOK
paTop P pat https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Yucrele BemecTBa U cMecH. CrIocoObI 1 bub6mmoreka IJOK
pas3aenenus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktudeckas padora Ne 2 «Pasnenenue

5 cMeceil (Ha mpuMepe OYMCTKH TTOBapEHHOM 1 bubmmorexa [JOK

PUMEp P https://m.edsoo.ru/ff0d28c8
COJTH )»
bu6mmoreka IJOK

6 ATOMBI 1 MOTEKY b ! https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHE PJIEMECHTHI. 3HAKH (CHMBOJIBI) 1 bubmmoreka LIOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CIOXKHBIC BEIECTBA 1 brbmmorexa LIOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYISIPHOE yUEHHE 1 bubmmoreica LIOK

YIAp i https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumnueckas ¢popmyina. BajeHTHOCTH aTOMOB 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJIEMEHTOB
OTHoOcHUTeNbHAs aTOMHas Macca. bubmmoreka [IOK

11 1
OTtHOCHUTENBHASA MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBas 10711 XUMHYECKOTO DJIEMEHTa B bubaunoreka LIOK
COEAUHEHNH https://m.edsoo.ru/ff0d350c
13 Konuuectso BemectBa. Monbs. MomspHast bubmuoreka IJOK
macca https://m.edsoo.ru/ff0d5230
dusnyeckue U XUMUYECKUE IBJICHUS.
14 bubmuoteka ITOK https://m.edsoo.ru/ff0d37fa
XuMuyecKkas peakius
[Ipu3Haku u ycnoBHs MPOTEKAHUS bubmoreka [JOK
15 N
XUMHUYECKUX peaKni https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHHsSI MacChl BEIIECTR. bubnuoreka I[JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beraucienns: KomudecTBa, MacChl BEIECTBA 1O bubmmoreka IJOK
YpPaBHEHUSIM XUMHUUYECKUX peaKIui https://m.edsoo.ru/ff0d5708
Kiaccudukarys XuMIIeCKuX peaxIuii
18 (coemmHeHMs, Pa3IOKEHIS, 3aMEIICHUS, bu6mmoreka I{OK https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBI-
19 sHIMKIoneaUucT. O0o0IIeHNE U bubmorexa HOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMaTHU3aINs 3HAHII
20 Kontponwsaas pabora Nel o teme «Bemecta bubmmoreka LIOK
U XUMUYECKUE PEaAKIINU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
21 Kncn};x Ol — DJIEMEHT U MPOCTOE Bemy:cmo bubmorexa HOK
p P ' https://m.edsoo.ru/ff0d448e
O3zoH
DuU3NYECKHE U XUMUYECKHE CBOMCTBA
22 KHCIIOpoAa (peakilni OKHUCICHHS, TOPEHUE) bubmorexa HOK
P p » TP ' https://m.edsoo.ru/ff0d4614
ITonsTHe 00 OKCHmax
CriocoObI TOTyYeHHUST KHCIIOpOaa B
i poA bubmmoreka [IOK
23 J1a00paTOPUU M MPOMBIIIUIEHHOCTH.

[Ipumenenue kucnopona

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemnoBo# 3 dexT XuMrueckoil peakuu,

bubaunoreka LIOK

24
MIOHSITHE O TEPMOXUMHUYECKOM YPaBHCHHH, https://m.edsoo.ru/f0d4790
9K30- M SHJOTEPMHUECKUX PEaKIIUIX
TormnuBo (HedTh, yroiab U METaH).
25 3ar H3H€I§I/qul)303 yra CITOCOOBI z:ro brbmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[paktuyeckas padora Ne 3 o Teme
26 «ITomyuenue u coonpanue KUCIOpoaa brbmorexa HOK
7 . P POHa, https://m.edsoo.ru/ff0d4ae2
H3YYCHHUE er0 CBOMCTBY
97 Bonopoa — a1eMeHT U pocToe BEIIECTBO. bubmoreka [JOK
Haxoxnenue B npupoie https://m.edsoo.ru/ff0d4dd0
28 DU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmmoreka IJOK
Bojiopoja. [Ipumenenue Bojgopoja https://m.edsoo.ru/ff0d4dd0
bub6mmoreka IJOK
29 ITo € 0 KHCJIOTaxX H CO.
TATHE O KHCHOTax 1 Comx https://m.edsoo.ru/ff0d50d2
30 Crioco6b1 TOTydeHHUsT BOAOPO/IA B bubmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTudeckas pabora Ne 4 o reme
31 «[lomygenue u cobupanne Bogopoa, bubmmoreka LIOK https://m.edsoo.ru/ffod4f42
H3y4YEHHUE €TO CBOMCTB)
. .. bu6mmoreka LJOK
32 Mo, 00BEM raszoB. 3akoH ABOraapo
TUIPHBIH OOBEM TA308. SAKOH ABOTAIP https://m.edsoo.ru/ff0d542¢
Brruncienust 00b8Ma, KOIMYECTBa BENIECTBA
33 rasa o ero H3BECTHOMY KOJIMYECTBY BEICCTBA bubmorexa [JOK
. y y pett https://m.edsoo.ru/ff0d55a0
um 00BEMY
Brruncnenus 005EMOB ra30B 10 YpaBHEHUIO
34 €aKI[MY Ha OCHOBE 3aKOHA 00BEMHBIX bubmorera [JOK
peait . https://m.edsoo.ru/ff0d5708
OTHOIIIEHHH Ta30B
. bubmmoreka [IOK
35 dus3nyecKre U XUMHUYECKUE CBOMCTBA BOJBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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bubaunoreka LIOK

36 CocraB ocHoBanwuii. [Tonarue 00 MHIUKATOpax
a P https://m.edsoo.ru/ff0d59e2
Bona xak pactsopurens. HaceleHHble 1
37 HEHachl GFI){HI)IG paCTBO bl. MaccoBas gons bubmorexa LIOK
B P PEL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOpE
[paktuyeckas padora Ne 5 o Teme
38 «[IpuroroBseHNE PaCTBOPOB C ONMPEACTEHHOMN bubmmorexa [JOK
P . o P p P https://m.edsoo.ru/ff0d5eba
MacCCOBOH J10JIel pacTBOPEHHOTO BEIIECTBAY
39 Kontponbhas pabora Ne2 o teme «Kuciopo. bubmoreka [JOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
Oxcupl: cocTas, KiaccuuKanus, bub6mmoreka IJOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyueHue n XMMUYECKHE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KiacCUpUKAIIHS, bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomydenne u XUMHUYECKHUE CBOMCTBA bubmmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kiaccupukanms,
44 Purcan Bbu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [TomyueHne u XMMHYECKHE CBOMCTBA KHCIIOT bubmmoteka IIOK https://m.edsoo.ru/ff0dfee2
46 Comnu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubmmorexa LJOK
MOJIy4YCHHUSI, XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTudeckas padora Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe bubmmorexa LJOK
«OCHOBHBIE KJTACChl HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHU I
48 I'enernueckast CBS3b MEXKIY KilacCaMU bubmmorexa LJOK

HCOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/00ad9a50
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bubaunoreka LIOK

49 O0o0011IeHEe U CUCTEMATHU3ALMS 3HAHUI
m I https://m.edsoo.ru/00ad9ch2
50 Kontponbenas padora Ne3 o teme "OCHOBHBIE Bbubmmoreka LJOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHU" https://m.edsoo.ru/00ad9ela
[NepBBIe TONBITKH KiIacCH(PUKALTIH
51 XUMHYECKUX DJIEMEHTOB. I1oHgTHE O TpyIIITax bubmorexa LHOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOOHBIX 2JICMCHTOB
Ilepuoanueckuii 3axoH u Ilepnoanueckas
52 ch:)TeMa XUMUYIECKIX 3neMe£TOB P Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
MenpeneeBa
53 Ilepuonpl, T MbI, IOAT Bl bubmiorexa LIOK
p » TPYIIEL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX SIZIEP. bubmoreka [IOK
W3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHHe 3IEKTPOHHBIX 000I0YEK aTOMOB
55 snemMenToB [leprognueckoii cucremsr J. 1 bubmorera [JOK
p T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapaKkTepUCTHKA XUMHUYECKOr0 3JIEMEHTA 110
. bu6mmoreka IJOK
56 ero MoyIoKeHuto B Ileproanyeckoii cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3Hauenue [leproanyeckoro 3akoHa s
57 a3BUTHS HAyKHU U npakTtuky. [. 1 bubmorexa HOK
p YK . p N A https://m.edsoo.ru/00ada96e
MeHneneeB — y4EHBIN, TIEAAror U TPaXKIaHIH
OIEeKTPOOTPULATENIEHOCTh ATOMOB bubmmorexa LJOK
58
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnuoreka IJOK
59 Honnas xuMuueckast CBSA3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHas onspHas XUMUYECKas CBI3b bubmmorexa LIOK
P https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
61 KoBasieHTHas HENONSApHAsT XUMUYECKas CBSI3b

https://m.edsoo.ru/00adaab9
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bubaunoreka LIOK

62 Crenens, okuCIeHI 1 https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINT 1 Eubmorexa [IOK
peart https://m.edsoo.ru/00adb076
bubaunoreka LIOK
4 1
6 OKHCIUTEIH 1 BOCCTAHOBHTEIIH https://m.edsoo.ru/00adb076
65 Kontponbhas padora Ne4 o teme «Ctpoenue 1 bubmorexa [JOK
aToMa. XuMHYecKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PezepBHbIii ypok. O6o0IIeHE U 1 bubmoreka [JOK
cucTeMaTHu3aIys 3HaHU https://m.edsoo.ru/00adb33c
67 PezepBHBbIii ypok. O6001mIeHNE 1 1 bu6mmoreka LIOK
cucTeMaTu3aIns 3HaHUHN https://m.edsoo.ru/00ad9ch?2
68 PezepBHBIi ypok. O60061mIEHNE 1 1 bu6mmoreka LIOK
cucTeMaTu3aIus 3HaHUHN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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9 KJIACC

KoanuecTBO 4acos

Ne
Kont HpakTuy | DJeKTpPoHHBbIE NM(PPOBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Beer OHTpPO pa P dp p
n JIbHbIE ecKHe pecypcebl
0
padoTsl | padoThI
Ilepunoanueckuii 3axoH. Ilepuonnyueckas cucrema
1 PHOA pHOL 1 bubauoreka LIOK https://m.edsoo.ru/00adbh59e
xumuueckux snemeHToB J[. M. Mennaeneera
3aKOHOMe HOCTHU B U3MEHEHHUHU CBOMCTB XUMHYECKUX
2 p . 1 bubmauoreka LIOK https://m.edsoo.ru/00adb6b6
DJIEMEHTOB IEPBBIX TPEX MEPHUOIOB
Knaccudukanus u1 HoMeHKIIaTypa HEOPraHUUECKUX
3 (urcan P P 1 bu6mmoreka I{OK https://m.edsoo.ru/00adb7e2
BEIIIECTB
BI/IIIBI XUMHUUYECKON CBA3U U THUNBI KPUCTAJUIMYECKUX
4 . P 1 bub6mmoreka I{OK https://m.edsoo.ru/00adbac6
penérok
Kontponsnas pabora Nel mo reme «IloBTOpeHue u
5 yriryOJieHne 3HaHWA OCHOBHBIX Pa3ieiioB Kypca 8 1 1
KJ1accay
Kiraccudukarys XuMIIeCKHX PEakIuii 10 pasInIHbIM
6 ¢ P P 1 bubmuoreka LIOK https://m.edsoo.ru/00adbch0
TIpHU3HAKAM
ITonsarue o ckopocTr XuMH4eckor peakiuu. [TonsTue o
7 P peardl 1 bu6mmoreka I{OK https://m.edsoo.ru/00adbe9a
TOMOT'CHHBIX M T€TEPOTCHHBIX PEAKITHIX
ITonsarue o xumMmudeckoMm paBHoBecuu. DakTopbl,
8 BITUSIIOIIFIE HA CKOPOCTh XUMUYIECKON peakiiuu U 1 bubmmotexa IIOK https://m.edsoo.ru/00adc28c
MTOJIOXKEHIE XUMHUYECKOTO PAaBHOBECHS
9 OKHCITHTENEHO-BOCCTAHOBUTENHHBIEC PEaKIIHH 1 bubmotexa IIOK https://m.edsoo.ru/00adcade
Teopust sIeKTpoIUTHYCCKOMN auccoruanui. CHabHbBIC U
10 P TP Arccotnat 1 Bu6mmorexa L{OK https://m.edsoo.ru/00adcd68
CJ1a0bIe AIIEKTPOIIUTHI
11 Honnble ypaBHEHUS peakuil 1 Bbubnuoreka LIOK https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHCJIOT U OCHOBAHUM B CBETE
12 1 bubmmoreka L1OK https://m.edsoo.ru/00add5d8

MIPEJICTABIEHUH 00 SIEKTPOTUTHIECKOH TUCCOITUAITITHI
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XuUMHUUYECKHE CBOMCTBA COJieH B CBETE MPECTaBICHUI

13 . bubmuoreka LIOK https://m.edsoo.ru/00add8b2
00 3JIEKTPOIUTUYECKON JUCCOUAIINN

14 [Tonstue o ruaponuse coneit Bbubmuoreka L{OK https://m.edsoo.ru/00add9d4

15 O0600I11IeHIE B CHCTEMATH3alMs 3HAHUI bubmuoreka LIOK https://m.edsoo.ru/00addd12
IIpakrrueckas padora Ne 1. «Pererue

16 P p bubmuoreka LIOK https://m.edsoo.ru/00addbfa
OKCIICPUMCHTAJIBHBIX 3a1a49»
Kontponbhas padora Ne2 o teme

17 «DNEKTPONTUTHYIECKAS] TUCCOIUAIINS. XUMAYECKUE bubmauoreka LIOK https://m.edsoo.ru/00addecO
PEaKIuU B paCTBOPax»
OO01as XxapakTepUCTHKA TaJIOr€HOB. XUMHUYECKUE

18 IEI P P bub6mmoreka I{OK https://m.edsoo.ru/00addfe2
CBOWCTBA Ha MPUMEpPE XJI0pa
Xn .C

19 ovp OBOHOPOA. L OJLTHA KHCIOTE, XUMHHCCKHE bu6mmoreka [{OK https://m.edsoo.ru/00ade104
CBOWCTBA, TOTy4YeHHE, IPUMEHEHUE
IIpa eckas pabora Ne 2 o teme «Ilomyuenue

20 P KTH:I K@i pabort 1 T M . MyHeRH bubmauoreka IIOK https://m.edsoo.ru/00ade348
COJISTHOW KHCJIOTBI, H3yUeHHE € CBOMCTBY
B cie 0 ypaBHE ec €aKIui

21 PIHHCTICHIA TIO YPABHEHHAM XHMHHCCKHUX PCaKiiti, bu6mmoreka I{OK https://m.edsoo.ru/00ade488
€CIIM OJIMH M3 PEarcHTOB JIaH B M30BITKE

22 OO1as xapakTepucTHKa 3JieMeHTOB VIA-TrpyIis bubmuoreka ITOK https://m.edsoo.ru/00ade64a
Amtorportabie MogudUKaIuy cepbl. HaxoxmeHune cepbl

23 U e€ COeTUHCHMI B IpUpoae. XMMHUYCCKHE CBOMCTBA bubmuoreka ITOK https://m.edsoo.ru/00ade64a
cepsl
CepoBoaopo, CTpoeHHE, PU3NIECKUE €CKHE

24 pv BOOPOJL, CTPOCHNE, QU3HICCKHE H XHMHECKH Bubnuoreka IIOK https://m.edsoo.ru/00ade802
CBOMCTBA
Oxc ceprl. CepHa cJIoTa, hu3NYecKue

25 KCHIBT Ceph va A KHCIIOTA, (pu3uccKue u Bubnuoreka LIOK https://m.edsoo.ru/00adea28
XUMHAYECKUE CBOWCTBA, TPUMCHEHHE
XUMHUUECKUE PEaKIUH, JISKAIIHE B OCHOBE

6 N
26 HPOMBIIIIIIEHHOTO COCODE NOMYHEHHA CEPHON bubmmoreka ITOK https://m.edsoo.ru/00adec8a

KHUCIIOTEI. XUMHYECKOE 3arpsA3HCHUC Oprxca}ou_[eﬁ
Cpeabl COCANHCHUAMMU CEPbI
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27

BbIunciieHre MacCOBOM JIOM BBIXOA MPOIYKTa
peaknuu

bubmmoteka ITOK https://m.edsoo.ru/00adec8a

28

OO11as XxapakTepuCTHKa 3J1eMeHTOB V A-Tpymibl. A30T,
pacmpoctpaHeHue B mpupoe, Gusndeckue u
XUMUYECKUE CBOUCTBA

bubmuoteka ITOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero GU3NIECKHe U XUMUIECKHE CBOHCTBA,
MIOJIYYEHHE U IIPUMEHEHUE

bubmuoteka ITOK https://m.edsoo.ru/00adf004

30

[paktuyeckas padora Ne 3 o Teme «[lomydeHue
aMMHaKa, H3y4eHHE ero CBONCTBY

bubmuotreka ITOK https://m.edsoo.ru/00adf180

31

A30THas KUCIOTa, e (PU3NIECKUE U XUMUIECKHE
CBOMCTBA

bubmuoreka 11OK https://m.edsoo.ru/00adf306

32

Hcrnonb3oBaHrE HUTPATOB U COJIEH aMMOHHUS B
Ka4yeCcTBE MUHEPAILHBIX YI0OpEeHHH. XUMHUYECKOE
3arps3HEHNE OKPYKAIOIIEH Cpellbl COCAUHEHUSIMU
azora

bubmuoreka 1{OK https://m.edsoo.ru/00adf518

33

dochop. Oxcun pochopa (V) u hochopras kuciora,
(u3nvecKre U XUMHYECKHE CBOMCTBA, TIONyUCHHE

bu6mmoreka I{OK https://m.edsoo.ru/00adf68a

34

Hcnonw3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX
ynobpenwuii. 3arps3HeHne MPUPOTHON CPEIbI
dhocharamu

bu6mmoreka IIOK https://m.edsoo.ru/00adfc20

35

Yrnepon, pacupocTpaHeHre B Ipupoae, GU3HIECKHE U
XUMHYECKHE CBOMCTBA

bu6mmoreka L{OK https://m.edsoo.ru/00adfd9c

36

Oxcunel yriepona, ux Gu3nYecKue 1 XUMHUYECKHEe
CBOICTBA. DKOJIIOTHYECKHE MTPOOIIEMBI, CBS3aHHBIE C
okcuom yriepona (1V)

Bbubnmoreka LIOK https://m.edsoo.ru/00adfebe

37

VYroabpHasg KUCIIOTa U €€ coan

Bubnuoreka LIOK https://m.edsoo.ru/00ae006¢c

38

[Ipaktuyeckas padora Ne 4 o Teme "Ilonyuenne
yriIeKkuciioro rasa. KauectseHHas peakuus Ha
KapOoHaT-HOH"

bubmoreka LIOK https://m.edsoo.ru/00ae027e
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HepBOHa‘{aJ'H:HI)Ie MOHATHS 00 OpPraHn4eCKux

39 1 bubmuoreka LIOK https://m.edsoo.ru/00ae054e
BEIIECTBAX KaK O COSMUHEHUSX yTriIepoa
40 Kpemuwuii 1 ero coennHenus 1 Bbubmmoreka LIOK https://m.edsoo.ru/00ae080a
[IpakTudeckas padora Ne 5. Perenue
41 JKCIIEpUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxHeilmme 1 bubmuoreka LIOK https://m.edsoo.ru/00ae0bf2
HEMETaJJIbI U UX COCOAUHCHU )
42 Kowrporsnas pabora Ne3 1o Teme «Baxcuetimme 1 bubmauoreka LIOK https://m.edsoo.ru/00ae0el8
HEMETaJJIbI U UX COCOUHCHU )
OO01as XxapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB —
43 METAIIOB. MeTaHHqu?KaH CpASh U Merannnqvecxaﬂ 1 bu6mmoreka [{OK https://m.edsoo.ru/00ae103e
KpUCTaJIMUecKkas periérka. dusndyeckre CBOMCTBA
METaJIIIOB
44 Xumureckue CBOﬁCTfa METAILIOB. . 1 bu6mmoreka I{OK https://m.edsoo.ru/00ae1156
aﬂeKTpOXI/IMI/I‘IeCKI/II/I pAa HANTIPSX)KEHU U METAJIJIOB
Oo1ue criocoOs! monydeHus MeTaion. CIIIaBbl.
45 Brraucienus 1mo ypaBHEHHUSIM XUMAYECKUX PEAKITHH, 1 bubmmoreka [1OK https://m.edsoo.ru/00ae1156
€CIIH OJIMH M3 PEarcHTOB COACPKHUT MPUMECH
46 [TonsiTHE O KOPPO3UH METALIOB 1 bubmoreka [1OK https://m.edsoo.ru/00ae1278
47 Illenounsie MeTaIbI 1 bu6mmoreka I{OK https://m.edsoo.ru/00ael4b2
48 OKCHIIBI ¥ THOPOKCHIBI HATPHUS M KaJTHS 1 bu6mmoreka I{OK https://m.edsoo.ru/00ael4b2
49 [llenouno3eMenbHBIC METAUTBI — KAJIBIIUI U MarHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae15e8
50 BaxxHelimue coefHEHNS KaTbIHS 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae15e8
51 O06001TIeHNE B CHCTEMAaTH3aIs 3HAHHI 1
52 JKéctrocTh BOMIBI M CTTOCOOBI €€ yCTpaHEHUs 1 bubmmoteka I{OK https://m.edsoo.ru/00ae1886
53 HpaKTquCIiaﬂ padora N9”6 110 Teme KECTKOCTE BORI 1 bubmmoteka IIOK https://m.edsoo.ru/00aelae8
U METOJIbI €€ yCTpaHeHUS
54 AnroMuHU Bubnuoreka LIOK https://m.edsoo.ru/00aelc64
55 AwmdoTrepHBIe CBOHCTBA OKCH/A ¥ THAPOKCHIA Bbubnuoreka LIOK https://m.edsoo.ru/00aelc64
56 Keneso Bubnuoreka I{OK https://m.edsoo.ru/00ae1d86
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57 Oxcuapl, Tuapokcupl u comn xenesa (11) u sxxenesa (11) Bbubmmorexa LIOK https://m.edsoo.ru/00ae35e6
58 O0001IeHYEe U CUCTEMATU3aUs 3HAHUIA
[paktuyeckas padora Ne 7. Pemenue
59 3KCIIEPUMEHTANIBHBIX 3aJ1a4 110 TeMe «BaxHeiimme 1 bubmuoreka LIOK https://m.edsoo.ru/00ae3de8
METaJlJIbl U UX COCAUHCHU D)
Boluncnenus o ypaBHEHUIM XUMUYECKUX PEAKIIMM,
60 CCIIH QNI H3 PEATCHTOB 1att B H§6HTK6 HITH COREPXHT 1 bubnuoteka ITOK https://m.edsoo.ru/00ael1750
npuMecH. BeIunciieHus: MacCoBOM JIOJIH BBIXOJIA
MPOAYKTa PEAKIIUU
61 O0001IeHNEe U CUCTEMATU3ALINS 3HAHUI 1
62 Kontponbhas padora Ned o Teme «Baxneiiue 1
METaJIJIbI U UX COCAUHCHUSD)
63 E:izzza 1 MATEPHATIBL B TIOBCCIH CBHOM XH3HH 1 bu6mmoreka I{OK https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIISH Cpebl bubmmoreka [1OK https://m.edsoo.ru/00ae4270
65 Ponb xumum B pelieHnH SKOJIOTHIECKUX MPo0IeM bubmmoreka [1OK https://m.edsoo.ru/00ae4270
66 SSZZEZHHH ypok. OBobmerie u crcTemaTHsaI 1 bubmuoreka IIOK https://m.edsoo.ru/00ae0dOa
67 SEZZEZHHH ypox. Obobuierne n crcTemaTHsanuA 1 bu6mmoreka IIOK https://m.edsoo.ru/00adbh33c
68 SEZZEZHHH ypok. Obobuerne u cucTeMaTH3aNHA 1 bubmuoreka LIOK https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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