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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOEHUS OCHOBHOU
00pa3zoBaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe QenepaabHON pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUMHU MPENOJaBaHusl Y4eOHOTO MpeIMeTa « X UMHUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoin denepanuu.

[Iporpamma 1Mo XuMuUM Ha€T TPEJCTABICHUE O IENsAX, OOIEeH CcTpaTeruu
oOy4eHMs, BOCHHUTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAaMHU y4eOHOTro
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMeTHOE coJiepKaHue,
MpeayCcMaTpUBAET paclpeieiieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE MO
paznenaM M TeMaM IMPOrpaMMbl IO XHMHUH, OINPENETSACT KOJIWYECTBEHHBIE H
KauyeCTBEHHbIE XapaKTePUCTUKHU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEAOBATEIBHOCTh  M3YUEHHUS] XUMHU C YU4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro TMporecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYaromuxcs, ONpeAeisIeT BO3MOXKHOCTH —IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKke TPEOOBAaHUN K
pe3yibTaraMm 00y4YeHHUs] XUMUU Ha YPOBHE LI€JIe U3yUYeHUs PEeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHOW JEATEIbHOCTH OOYYaloIerocs II0 OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OpMUpPOBAHHMS MHUPOBO33PEHUS
00y4Jaromerocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM CIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYyEeMble XUMHUEU MPEJCTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HSBOJIIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEHIeHUs TiI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHUS.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS |
(dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00I1Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH,

BHOCHUT BKJIaJ] B (POPMUPOBAHWE MBIINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSITEIBHOW Y4eOHOW JESITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIIEOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MMOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU AESITEIHbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIs/Ia HA €AMHCTBO MPUPOJIbI U YETIOBEKa, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;

CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yYarOITUXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMHUU OOECIEUMBAIOTCS CHEUU(DHUKOMI
comepkaHusi  y4eOHOTO  mpeaMeTra, KOTOPBIA  SBISIETCS  MEJaroruvecKu
aJanTHPOBAHHBIM OTpaKEHHEM 0a30BOM HAYKU XMMUU Ha OMpPEAeTEHHOM dTare eé
pPa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHSATHI XWUMHUHU, OCHOB
HEOPTraHMYECKOM XHMHU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OpraHUYECKON XUMUHU.

CtpykTypa coaepkaHusi MpOrpaMMbl MO XUMHUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 nmoaxoaa K €€ m3ydeHuro. CopepraHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHIATUN O XUMHYECKOU
peakuuu. OOe 53TU CHUCTEMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHIIMITY
ITOCJIEA0BATENBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

- @TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

- [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

- YUYEHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

- TpencTaBleHUd 00 DIEKTPOJUTHYECKON JHUCCOIMAIMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPYyromMy, BBITIONHIS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO0 MPUMEHEHHUSI U MOJy4YEHUS
M3y4yaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHUYECKON COCTABIIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYyKaloUid MUp»,
«buomnorus. 57 knmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HAayKH Kak 0O0JJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTHUYECKOU
JIESATEIbHOCTA YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.



3amaya y4eOHOrO mpeaMeTa COCTOMT B (POPMUPOBAHMHU CHUCTEMBl XUMHUYECKUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX TMOJIOKEHUMH,
JIOCTYMHBIX O00O0OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MpUOOIIEHUU K HAyYHBIM METOJaM T[IO3HAHWS TP HW3YYCHUU BEIIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUHM B Y4YEOHO-NO3HABATENBHON M yueOHO-HCCIIEIOBATENbCKOM
JESATENbHOCTH, OCBOEGHHMU NPaBWII O€30MacHOro OOpalieHusl ¢ BELIECTBAMU B
MMOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYEHUE MPUOOPENH TaKHUe 11U, KaK:

- (QopMHUpOBaHUE WHTEIUICKTYaIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBbHOMY INPUHATHIO PELIECHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HaAmpaBJICHHOCTh OOy4YeHUS HA  CHCTEeMaTHYeCKOoe MpUOOIIEHUE
oOy4Jarommxcss K CamMOCTOSTEIbHOM MMO3HABATENHLHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUsA, (OPMHUPYIOIIMM MOTHBAIIUI0O M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

- obOecredeHne yCIOBUMA, CIIOCOOCTBYIOMNX MTPHOOPETCHHUIO 00YYarOIIMMHUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, TMO3HAHHMS M CaMOIO3HAHUSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB JEATEIbHOCTH;

- (¢opmupoBanue oOmeld (YHKIMOHATBHOM M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHATH M OICHUBATH SIBICHUS
OKPY’KAIOIIEr0 MHpA, UCHOJIb3Yysl 3HAHWUSA U ONBIT, MOJYYEHHBIC NMPU H3YUYCHUU
XUMUU, TPUMEHATh HUX TMPUH pPEHIeHWU MpoOJieM B TOBCEAHEBHOW JKU3HU U
TPYAOBOU JIEATEIIBHOCTH;

- ¢dopmupoBaHHe Yy OOyYaOMIMXCA TyMaHUCTUYECKUX OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM JJIS BBIPAOOTKH DSKOJOTHUYECKU
1IeJIeCO00pa3HOro TMOBEJEHUST B OBITY W TPYIOBOM JE€ATETBHOCTH B LEIAX
COXPaHEHUs CBOETO 3/I0POBb U OKPYKAIOIIEW IPUPOIHOU CPELBI;

-pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUiIs M HAMPABIECHHOCTH JajJbHEHIIIETO
oOy4eHusl.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX IS M3Yy4YCHUS XUMUM Ha YPOBHE
OCHOBHOTO 0011er0 oOpa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacoB (2
yaca B He/IeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYyaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU 4YE€I0BEKa. XMMUS B CUCTEME HayK.
Tena wm BemecrBa. PU3MYECKHE CBOWCTBA BELIECTB. ATPETaTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOMax MO3HAHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3aeineHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3I€MEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akoH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOcCUTENbHAs aTOMHAas Macca.
OTtHocuTenbHasE MOJIEKyIsIpHas Macca. MaccoBasi JoJi1 XUMUYECKOTO 3JIEMEHTa B
COEIMHEHUU.

KommuecTBo BemecrBa. Moisib. MonsipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

@u3NYECKNEe U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKINil (COSTUHEHUS, PA3IOKEHNS, 3aMEIIICHUSI, 0OMEHA).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboOThl B J1JaOOpaTOpUU U
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM, U3YUYCHUE U OMHCAHUE
(GU3NYEeCKMX CBOWCTB O0pa3lOB HEOPTaHWUYECKHX BEIICCTB, HAOIIOACHUE
¢usnueckux (IJIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTEHUE U KOHJEHCAlMs BOJbI) M XUMHUYECKHX (FOpEHUE CBEYH, IMPOKAIUBAHHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMojeiCTBHE Keme3a ¢ pacTBopoM costr Meau (II),
M3Y4YEHHUE CIOCOOOB Pa3JENICHHs] CMECEH: C MOMOILIbI0 MarHuTa, (QUIbTPOBAaHHUE,
BBITIAPUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPCHHOU
CONM, HaONIOJCHWE W  ONMUCAaHWE  pe3yJbTaTOB  MPOBEJCHHS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1IapocTepKHEBBIX).

BaxHeillne nNpeIcTaBUTEId HEOPraHMYECKUX BellecTB

Bo3nyx — cMmech razoB. CoctaB Bo3nyxa. Kucimopoa — sieMeHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupojae, (U3MUECKME U XHUMHYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoga. CrocoObl



MOJIyYeHHUsS] KHUCTopoAa B JabOpaToOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHUCJIOpoia B pupojie. O30H — ajutoTpornHas MOAU(pUKaIsI KUCIOPOoa.

TennoBoil 3¢(dHEKT XUMUUYECKOW peakluv, TEPMOXUMUUYECKUE YpaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE MAPHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT uW mpocroe BeniecTtBo. HaxokaeHue Bomopona B
npuponae, GU3MYECKMEe UM XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonydeHusd. Kuciorsl u conmu.

MonspHbiii 00bEM ra3oB. PacyéTel Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue CcBOMCTBAa BOAbl. Boma kak pactBoputelnb. PacTBopsI.
HacpilieHHble ¥ HEHACBIMIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOWCTBA BOJAbl. OCHOBaHUSI.
Ponp pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopoT BOAbl B IIpUPOE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenuneHuit. Oxcunbl. Kiaccuduxanus
OKCHJIOB:  coneoOpa3ytonue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpaszyromue. Homenkmarypa oxcuaoB. Duznyeckue U XUMHUYECKUE
CBOMCTBa OKCUJO0B. [lonyueHne OKCUI0B.

OcHoBanus. Knaccupukauuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHni. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oOCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinor. @usndeckue u
XUMHYECKHE CBOWMCTBA KHUCHOT. Psn aktuBHOocTm MetamnoB H. H. bekerosa.
IlonydeHnue KHACIIOT.

Conu. Homenknarypa coneil. @u3znyecknue U XUMUYECKHE CBOMCTBA COJEH.
[Tonyuenue counen.

I'eHeTnueckas CBs3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIIPEICIICHUE COACPKAHUS KUCIOPOAA B BO3AyXE, MOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBONCTB KHUCJIOpOJa, HaOII0JEeHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
MpEeKpalieHusl TOpeHus (MmoXxapa), O3HaAKOMJIEHWE ¢ oOpa3llaMh OKCHIOB U
ONMHMCAHWE WX CBOMCTB, MOJy4Y€HUE, COOMpaHUE, PACMO3HABAHME U HW3YUYCHUE
CBOMCTB BoJopoAa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIICIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIICCTB C
Pa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIE paCTBOPEHHOIO BEILIECTBA, B3aWMOJICHCTBUE BOJBI C METaJUIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



UCCJIeIOBaHUE OO0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HAOJI0/IeHUEe U3MEHEHUSI OKPACKU WHIMKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUEH,
n3yueHue B3aumojnecTBua okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUid HEUTpaau3alvd, IOJyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajla APYTMM K3 PACTBOPA COJIU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHenmne Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
iemenToB JI. U. MenpgesneeBa. Ctpoenne aToMoB. XUMHYECKAs CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU

[lepBble TOMBITKK KIAaCCU(PUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsaTne o
IpyINax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHBIE METAJIIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). JIEMEHThI, KOTOPhIE 00pa3zytoT aM(OTEPHBIE OKCHIbI
U TUAPOKCUJIBL.

Ilepnognueckuii 3axoH. [lepuoanyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonmnas ©  JauHHOTMEpUoAHas  (HOPMBI
[Tepuoanueckoit cucrembl xumuueckux siaemMeHToB [[. . MenneneeBa. [lepuobl
U rpynnbl. PU3NYECKUM CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuomnueckont cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nosnoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYIIIaM U IIEPUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUsA Hayku W npaktuku. . M. MenneneeB — yd€HbIM U
rpaXk JaHWH.

Xumuueckast cBs3b. KoBasieHTHass (TMOJIIpHAsE W HEMNOJIIPHAsl)) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tponecchl okucneHust 1 BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETAIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMM KHUCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiiuu pazioKeHUsI, COSTUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU M3YUYEHHM XHMHHM B 8 KIlacce
OCYILIECTBJISIETCS. 4E€pe3 HCIOJIb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUHM, TAK U TOHATHUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJIECJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAYyYHBIH (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MEePUOJUYHOCTb, HAOJIIOEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®dusuKa: wmarepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ras, (U3NUYECKUEe BEIUYUHBI, €IUHULIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE€3/1b1, COJHIIE.

buomorus: porocunres, agpixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peaKUMs

[Tepunonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaUsl, KalbLUUs W HX
COCMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHABl XUMUYECKOW CBSI3H. THUIBI KPUCTALNIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBS3b HECOPTaHUYECKUX BEILIECTB.

Knaccudukarys XuMAYECKUX PEAKIUA MO Pa3TUIHBIM MPU3HAKAM (IT0 YHCITY
M COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIIoBOMY 3¢ deKTy, 1Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, O OOpaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[lonsitue 0 ckopocTH xXuMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTreHHBIX U T€TePOTrEeHHBIX
peakuusax. [londatue o karanuse. [lonsaTue o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IIOJ0KEHHE XUMHYECKOIO
PaBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBienue YPaBHEHHM



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUMW C  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPOIIUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEJIEKTPOIUTHL.
Katnonsl, annonel. MexaHu3M auccolMalyy BELIECTB C PA3JIWYHBIMU BHUAAMU
XUMHUYECKOU cBsizu. CTeneHb aucconuanuu. CUIbHBIC U CI1a0bIe 3JIEKTPOJIHTHI.

Peakiiuu noHHOTrO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHBIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W COJ€Hl B CBETE TMPEACTaBICHUH 00 AIEKTPOTUTHICCKOU
nuccounanuu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHATHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPHUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BCII[ECTB — METAJJIOB W HEMETaUIoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE HIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IpPOLECCA AUCCOLMALMUA KHCIOT, WIENOYEd U  COJIEH
(BO3MOXXHO  HCHOJB30BAHME BUJAEO  MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHHWs]  Peakluid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakMH pa3yIOKEHHUs, COEIUHEHNUs), PACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIWIBKD  KAYECTBEHHBIX pPEAKIUMWA HAa HOHBL, PEUICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTayibl 1 MX cOeIMHEHUS

OO6miass xapakTepucTHKa rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHne W (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XMMHYECKME CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBUE C METaJlaM{, HEMETaUIaMHy, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHM3M 4YeJIOBEKAa. BakHeniine XJIOpUIbl U KX
HaXO0KJICHUE B IPUPO/IE.

O6mas xapaktepuctuka 3nemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOJIOPO, CTpOEHUE, (PU3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCUABI CEphl KAK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinora, ¢uU3MYECKME M XUMHYECKHE CBoiicTBa (oOmime Kak
MPEACTaBUTENA Kiacca KHUCJIOT U crernududeckrue). XHUMHUYECKHE pEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHUS CEPHOM KHUCIOTHI.
IIpumenenue cepHor KUcIoThl. COMM CEpHOM KUCIOThI, KAYECTBEHHAS PEAKLIHS Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHHN B TPHUPOAE. XUMUYECKOE
3arpsi3HEHUE OKPYXAIOIIeH Cpelbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC O],
3arpsi3HEHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacOpOCTPaHEHHE B MPHUPOJE,
¢bu3nyeckre U XuMHIeckue cBoiicTa. KpyroBopor asora B npupoje. AMMUaK, ero
(u3nYeCKre U XMMHUYECKHE CBOMCTBA, MoJlydyeHue u npumeHnenne. Coau aMMoOHUS,
X QU3NYECKNEe U XUMUYECKHE CBOMCTBA, MpUMeHeHHEe. KadecTBeHHasT peakius Ha
MOHBI aMMOHUS. A30THAasl KHCJIOTa, €€ TOJydYeHHe, (U3MYECKUE W XUMHUYECKUE
cBOiicTBa (0OIlIME Kak TMpeACTaBUTENS Kilacca KHUCIOT U  crheluduyecKue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yAaoOpeHuil. XUMHUYECKOE 3arps3HEHNE OKPYIKAIOIICH CPellbl COSTMHCHHSIMU a30Ta
(KUCIIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, GuzMUecKkue M XUMUYECKHUE CBOICTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOWCTRA,
nosrydeHue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YIOOPEHUH.

Oo6mas xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHHUSA.  YTIIEpoJd,  AJUIOTPOIIHbIE
Moau(pUKALIUKM, PaCIpPOCTPAaHEHHE B TMpUpoje, (Pu3nueckue U XHUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B mpupone. OKCuabl yriieponaa, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
s dexr. YronpHas KUCI0Ta U €€ CONM, UX (PU3HYCCKHEC M XMMHUYCCKHE CBOMCTBA,
noiyyeHue W npuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHa"aNbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
MPOIYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHpaxX, OeNKax, yrieBojgax — U ux
poiii B JKM3HM 4YeloBeKa. MarepualibHOE€ €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEAUHEHUM.

KpeMHuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIY4YEHUE U
npumeHenue. CoenuHeHHs KpemHHUsT B mpupojae. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucnore. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOH, *ene300eToH. [Ipobiembl 6€30macHOrO HCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHUE 00pPa3I[0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIIOICHUE MPU3HAKOB
UX MPOTEKaHHUs, OMBITBI, OTpaXkarolue (QU3NYECKUEe M XHUMHUYECKHE CBOMICTBa
rajJloreHOB M WX COEJUHEHHUM (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O00pa3laMud XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl W €€  CcOeOUHEHUsSMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIEOMATEpUAJIOB), HAOJI0IeHHE Mpolecca OOyIIIMBaHUsl caxapa MoJ JIeWCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON PEaKIuu Ha CybdaT-
MOH W HAOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOChHOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCMOJIb30BAHUE BUJIEOMATEPUAJIOB), U3y4YEeHUE Mozenen
KPUCTAJUIMUECKNX PEmIETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTUBOrasza, MojydyeHue, coOupaHue, pacro3HaBaHUE U U3yueHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJCHWE KAaYeCTBEHHBIX PEAaKIUi Ha KapOoHAT U
CUJIMKAaT-HOHBl WM W3YYCHUE TMPU3HAKOB UX MPOTEKAHUs, O3HAKOMIIEHUE C
NPOAYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PELUICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxxHelmme HeMeTaJuTbl U UX COCTUHEHUS».

MeTajiibl 4 UX COCAMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHH
ux nosioxkeHuss B llepmogmueckod cucreme xumuueckux snemeHroB [, .
MeHnpneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETauioB. MeTtayundeckas CBsi3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  ODJNEKTPOXUMUYECKUH  pAl
HanpspKeHU MetauioB. @U3nueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TONy4YeHUs: MeTawioB. [loHsTHE O KOPpPO3WHM METAIOB, OCHOBHBIE
crnocoObl 3auThl X OT Kopposuu. CriaBbel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsie MeTamibl: noyoxkeHue B llepuoanyeckon cucreme XUMHYECKHUX
anemeHToB /. . MenaeneeBa, cTpoeHHME UX aTOMOB, HaXOKJIECHUE B IIPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U kanus). OKCUIbl U



TUAPOKCHUABI HATpusd MW Kanusa. [IpuMeHeHue IIeNnouHbIX METavIOB MW HUX
COEIMHEHUMN.

[[lenoyHo3eMenbHbIE METaJUIbl MAarHuii M KaJblMi: IIOJIOXKEHHE B
Ilepronnueckoin cucteMe xumudeckux siemeHtoB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHUe B rpupoae. Pusnueckne 1 XMMUYECKUE CBOWCTBA MarHus
U Kajabuus. Baxuelue coeluHEeHHs] KaiblUsl (OKCHA, THAPOKCHUI, COJIN).
XécTkocTh BOIBI U CITOCOOBI €€ yCTpaHEHHUS.

AJroMuHUN: TI0N10KeHUE B [leproinueckor CUCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, cTpoeHHE aToma, HaxoxxjacHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA allOMUHUSA. AMQOTEpHBbIE CBOWCTBA OKCUAA U THAPOKCHIA
ATIOMUHUSL.

JKeneso: nmonoxenue B [lepronndeckoil cCHCTEME XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aToOMa, HAaXOXKJAEHUE B mpupoac. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKkcubl, TuapoKcuabl U comu xenesa (1) u sxenesa
(IIT), nx coctaB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAJIOB W CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYE€HHUE  PE3YJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[USI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJACOMATEPUAIOB), IPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, aTIOMUHUS, IIMHKA, JKEJe3a
(IT) u xenesza (III), meau (1), HaGnrOAEHNE W OMTUCAHUE TIPOIIECCOB OKPAITMBAHUS
IJJAMEHHM MWOHAaMU HaTpHis, Kalus W Kaldblusa (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCClIeJOBaHUE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BakHenue
METAJUIbl U UX COCTUHEHUSY.

XuMHSA U OKpPY:KaWINas cpeaa

BemecTtBa M Mmarepuanbsl B IOBCEAHEBHOW XW3HM YelloOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XVUMHUYECKOE 3arpsi3HEHHE OKpYKarollell cpensl (MpeiesibHasl T0mycThUMast
KOHIEeHTpalus BemiecTs, naigee — [1J1K). Poib xumMuu B pemieHun 3K0I0rM4eCKuX
npoOiem.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIIaBbI METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie ceasu



Peanuzanus MeXmnpeIMETHBIX CBS3¢M NMpPU W3YUYCHHMH XHMHH B 9 Kiacce
OCYIICCTBJISICTCS dYepe3 HCIIOJIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTEeCTBEHHO-HAYYHBIC TMOHSATHS: HAay4dHBIM (pakT, TWmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, Kiaccuukaius, IepUOJUIYHOCTh, HaAOIIO/ICHHE,
DKCIIEPUMEHT, MOJCIIMPOBAHNE, W3MEPEHHE, MOJCTb, SBIICHHUE, ITaPHUKOBBIN
a3 eKT, TEXHOIOTHS, MAaTCPHAIBI.

dusznka: marepusi, aTroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIBI, PaIUOAKTUBHOCTh, MOJIEKYJIa, D3JICKTPUYECKUM 3apsiji, ITPOBOJIHHKH,
MOJIYIIPOBOJHUKH,  JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTD, KPHCTAINTHUCCKAasT
peméTrka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, CIMHHIIBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTe3, npIxanwe, Omocdepa, SKOCHCTEMA, MUHEPATbHBIE
yAOOpEeHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE UCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUralOTCs B X0/€ OOYy4YEeHHs XMMUU B €AMHCTBE YYEOHOW U
BOCIIUTATEIBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMU B
o0miecTBe MNpaBUiIaMM M HOPMaMM IOBENEHHS M CIOCOOCTBYIOT IpoLeccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  T[OTOBHOCTh  OOYYaroLIUXCS
PYKOBOJCTBOBATbCS CHCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALHUU W
paclIMpeHue OIIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)maTpuoTH4YEeCKOro BOCIMTAHUS:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYyYHOMY HACIEIWIO, NOHUMAaHMs 3HAYEHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JTOCTMKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILIECTBA;

2)rpakIaHCKOro BOCIIMTAHUS:

IPEACTABICHU O COLMAIbHBIX HOpPMax U MpPaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM, TBOPYECKOM W JAPYIMX  BHJAAX
JESATENbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOW COBMECTHOW JE€ATEIbHOCTH IpHU
BBIMIOJIHEHUH Y4Y€OHBIX, I103HABATEIbHBIX 337y, BBINOJIHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aMMOIIOMOIIM B IIpoOlLlECC€ JTOM y4eOHOM NEATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBO€ TOBEICHUE M IIOCTYIKM CBOUX TOBApPHUILEH C IO3HUIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUSA IOCIEACTBUN MIOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKUM MU COCTAaBIAIOLINE
OCHOBY JUIsl TOHMMAHUS CYIIHOCTH HAyYHOW KAapTHUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS IIPUPOJBI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOJHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

II03HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUU II0
XUMHH, HEOOXOAUMBbIE IJi1 OOBSCHEHUs HaOJII0JaeMbIX IMPOLIECCOB U SIBICHUH,
MO3HaBaTeIbHON, MHG)OPMALIMOHHOW M YWUTATEJIbCKOW KYJIbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € YYEOHBIMH TEKCTaMH, CIPAaBOYHOMU



JUTEPATYPOH, JOCTYMHBIMU TEXHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYyYEHHI0O M TO3HAHWIO, JHOO003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOCKTHOW H  HMCCIEIOBATEIbCKOM
JeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYEHHsS B
JIaJIbHCUIILIEM;

4)(popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TMOCIEJICTBUN U
HENPUITHE BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS alIKOTOJIsl, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJICEHUs] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHON KU3HH,

5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHHUI0 podeccuil U Tpya pa3auyHoro poja,
YBOKECHHUE K TPYIAy U pe3yjbTaraMm TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWWA 10 XWUMHUU, OCO3HAHHBIA BBIOOP
WHJUBUYyJIbHOW TPACKTOPUHU MPOAOTIKEHUSI 00pa30BaHus ¢ YIYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHon npodeccuoHanbHON eSITEIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTh aIalITHPOBATHCS B MPOGECCHOHATBHON CPEIC;

6)3K0,10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUs, MIOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3HYecCKOMY M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOIOJCHUS
npaBu 0€30MIaCHOTO MOBEACHUS TPU paboTe C BEIIECTBAMM, a TAKXKE B CUTyalUsX,
YIPOXKAIOIIMX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy9aeMble MPU H3YYCHUH XUMUHU, IS
pELICeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEW MPUPOJIHONW CPEIOM, JJIsl OBBIICHUS
YPOBHS  JKOJOTMYECKOM KYyJIbTYpbl, OCO3HaHHMS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM M MyTeW HMX pPEIICHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHLHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe wMeTanmpeAMETHBIX PpE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (GOPMUPOBATH MPEJCTABICHUE O IEJIOCTHOM



Hay4YHOM KapTHHE MHpA, ¥ YHHBEpCAIbHbIC YueOHbIE JAeHCTBUS (ITO3HABATEIbHbBIC,
KOMMYHHMKATUBHBIC, PETYJISITUBHBIE), KOTOpbIe 0OecreyruBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATCIbHOCTH.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHUSI HCMOJIb30BaTh NPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICI XHMHYECKUX TMOHATUN (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMHU TOHSITUAMH), HCIIOJIb30BATh
MOHATHUS JUIsl O0BSICHEHHS OTJEIbHBIX (DAKTOB W SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCUPUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIH,
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXAY OOBEKTAMU HW3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHbBIC, JEAyKTUBHbBIC, 110 aHAJIOTHUM),
JIeNaTh BBIBOJIBI U 3aKIIOUCHHUS,

YMEHHE TPUMEHSATH B TMpOIECCe IMO3HAHUS TOHATUA (NIPEIMETHBIE U
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEeMEHTa), XUMH4YecKas ¢GopMmylia W YypaBHEHHUE
XUMUYECKOW peakluu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapPaKTEPU30BATh CYLICCTBEHHBIC
MIPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYCCKHX BEIIECTB U XUMUUYECKUX PEaKIui,
BBISIBIIAITH ~ OOIME  3aKOHOMEPHOCTH, MPUYHUHHO-CJICACTBEHHbIC CBSI3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U ABICHUSX.

ba3oBble ucciieqoBarebCKHue 1eMCTBHA:

YMEHHE HCIIOJIb30BaTh IMMOCTABJICHHBIE BOINPOCHI B Kady€CTBE HHCTPYMEHTA
MO3HAHMS, a TakXe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHMS THUIOTE3BI 10
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MPUOOPETCHUE OMbBITa I10 IUIAHUPOBAHUIO, OPraHU3AIUUd W IPOBEACHHUIO
YUCHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTar, (opMyJIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIENOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHHUE BBIOUpATh, AHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEICTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbIC
mocobus, pecypcbl MHTepHeTa), KpPUTHUYECKH OIEHUBATh IPOTHBOPCUYMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE TPUMEHSTh Pa3IUYHbIe METOJbI M 3aIPOCHl NPHU MOUCKE U 0TOOpE
UHPOPMAIIMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOIUMBIX JJIs BBIOTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPENeIEHHOTO THIIA, MPUOOPETEHNE OTbITa B
00JacCTH  WMCTOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOUPATh ONTUMANIBHYIO (OpMyY MpeAcTaBieHHs] HUHPOpMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaydl HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popMamu rpaduKe U UX KOMOMHAITUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAIM3UPOBaTh B Tpolecce Y4eOHOH U
UCCJIeIOBATEIbCKON JEATENBHOCTH MH(DOPMAILIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SCTBa W TPAHCIOPTa Ha COCTOSIHHE OKPYXKAIOUIeH MPUPOIHOMN
CpeIbl.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe Jauajgora W (WJIh) JTUCKYCCHH) TIO
CyliectBy  oOcykaaemMol  TeMbl, (POPMYJIHpPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHUS TPE/IJIOKEHHON 3a1a4H;

YMEHUSI  TPEJCTaBIATh  MOJIYYCHHBbIE  PE3yJbTaThl  I[O3HABATEIBHOU
NESTENbHOCTY B YCTHBIX UM MHCBbMEHHBIX TEKCTax; JiejaTh MPE3CHTALNIO
pE3yNbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OMbITa,
1a00paTopHOIl pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOTrO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBLHOM M KMCCIEOBATENbCKOM  JESATENIbHOCTH  NPU  pEUICHUU
BO3ZHUKAIOIINUX TPoOJIeM Ha OCHOBE yuéra OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuid (00Cy)aeHus,, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OIpEJCICHHE KPUTEPUEB IO OILEHKE KayecTBa
BBHITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbI€ AeiicTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IEIN JACSITEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEeLHOCTh, BBIOUpaTh Hanbosee r3(hPpeKTUBHBIE CITOCOOBI pEelIeHUsT YUYCOHBIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM aNTOPUTM JEUCTBUM NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJibTaTa 3asBICHHON 1I€JU, YMEHHUE
MCIIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/IaracMble B YCIIOBUU 3aJaHHA.

NPEJMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX PE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaqbHOM paboueil mporpaMMoH,
BBIICIIIIOT: OCBOCHHBIC OOYYAIOIIUMHCS HAydHBIC 3HAHWUS, YMEHUS M CIOCOOBI



nercTBUM, crnenuduueckue A IPEJAMETHOM  001acTh  «XHMHUS», BB
NEATEIbHOCTH IO  IOJYYEHHIO HOBOIO  3HAHUS, €ro  MHTEpIpETalH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

* PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX TMOHSITHUH: aTOM, MOJIEKYJIa,
XUMHAYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOHAs U HEOAHOPOHAsS), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHMCIJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHBb
OKHUCJICHHS, XUMHUYECKasl pPEaKIusi, KiIacCU(UKAIUS PEaKlnui: peaKiuu
COCIMHEHUS, pEaKUUU PAa3JIOKEHUs, pEaKUUU 3aMEUICHUs, peaKuuu
oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU 2 (EKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CIOM aroma, aroMHas oOpOuTalb, pPaaAUyC
aToMa, XUMHUYECKas CBs3b, MOJSIPHAS W HEMOJISIpHAs KOBAJICHTHAs! CBSA3b,
MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAcTBOP, MaccoBas JOJsl BEIIECTBA
(IpoueHTHasi KOHLIEHTpaIusi) B pacTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHYECKHX TMOHSITHA U
MIPUMEHSITH 3TU MOHSATHUS MPU ONMKUCAHUH BEIIECTB U X MPEBPAILLICHUII;

e HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBlieHUS (OpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

e OMNpEAENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENICHb  OKHUCIIEHWS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpbiBaTh cMbIca [lepuonmueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJokeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO Y4YEeHUSsI, 3aKOHA ABOTajpo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMBbl XMMHMYECKHMX DJJEMEHTOB: pa3auyaTh IIOHATUS  «TJIABHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynna)», maneie u
Oonbllie MEpPHOAbl, COOTHOCUTH OOO3HAYEHHs, KOTOPHIE HUMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001ee Yucio dJIEKTPOHOB
U paCTpe/ICIICHUE MX IO 3JICKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYCCKUE BEIICCTBA,
XUMUYECKHE peaknuu (10 YUCIY W COCTaBy YYAaCTBYIOIIUX B pPEaKIUU
BEIIIECTB, MO TEIUIOBOMY YD PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXkAAsl OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUAX PEAKIINM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHUS XUMHUYECKUX TIPEBpPALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO Y MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (dopMmye
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUThH PACUETHI
0 YPaBHECHUIO XUMHUECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIlMN MBICIUTEIBHON NIEATEILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIlnIo, KiIacCUu(UKAIHUIo,
BBISIBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — JJII U3Y4YEHHUS CBOWCTB
BCIIECTB M XHMHYECKHX pEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUEC, SKCIECPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CleloBaTh ~ NpaBWJIaM  MOJIb30BAaHUSA  XUMHYECKOM  MOCylod |
7a00paTOpHBIM  O0OPYJIOBAHMEM, a TaKXKe IMpaBWiIaM OOpalleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITIOJIHCHHIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BeEIIECTB (BOAOpOAA M KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEICIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(nmakmyc, dheHondTanenH, METUIOPAHXK U JPYTHe).

K xoHiy o0ydenus B 9 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CHOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATUH: XUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMs, XUMUYEeCKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSIpHBI  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEJIEKTPOJIUTHL, JJIEKTPOJIUTUYECKAsT IUCCOLMALUS, PEAaKLUd HOHHOTO
oOME€Ha, Karaau3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHUCIEHWE HW  BOCCTaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJCHTHAs, MOHHAs,
METAJJIMYECKasi), KpUCTAIMYECKass pemeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUUH, TMPEAeIbHO JOMyCTHUMAas
koHueHrtpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHM U
MIPUMEHSITh 3TU NOHSATHUS MPU OMUCAHUY BEILIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (HOpPMyT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLIN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K
ONpEeNEeNEHHOMY KJIacCy COEIWHEHUU 1o ¢dopMmysaMm, BHI XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAsA, MeETaJUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAxX HEOPraHUYECKUX COCAWHEHUU, TUI KPUCTAILINYECKON
PELIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbici Ilepuonnueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHE: OINKChIBATH W XAPAKTEPU30BATH
tabmmunyio (opmy Ileproamdeckoil CUCTEMBl XHMMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATHSA «TJaBHag mnoarpymma (A-Tpynma)» U «mododyHas
noarpynna (b-rpynma)», maibie ¥ OOJbIIME NEPUOAbl, COOTHOCUTH
0003HayeHus, KOTOpPbIE MMEITCA B MNEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsija sApa, oO0IIee 4YUCIO DIEKTPOHOB U
pacnpeneieHue HUX 1O DJIEKTPOHHBIM CJOSIM), OOBACHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB JJIEMEHTOB U UX COCIWHEHUN B
npejenax MajlblX NEPUOJIOB U IJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 MU3MEHEHHUIO CTEMEeHEW OKUCICHUS
XUMHYECKUX DJIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME U CleuuPUUecKue XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKAAs OIMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIU;

COCTaBJISATh YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaklMid, TMOATBEPKIAIOIMINUX CYyIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXKy BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIH;
MIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKaHUS XUMUYECKUX TMPEBpPAUICHUN B pa3IUUHbIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEHTa 10 (Gopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUThH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKInu;

coOmoaTh  MpaBWia  MMOJB30BAaHUS  XUMHYECKOM  TIOCYIOM |
7abopaTOpHBIM  O0OpY/JOBAaHMEM, a TaKXe IMpaBUia OOpamieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIIOJHEHUIO
Ta00paTOPHBIX XUMHUYECKUX OIBITOB M0 TMOJYYEHUIO W COOUPaHUIO
ra3000pa3HbIX BENMIECTB (aAMMHAKa U yTICKUCIIOTO Ta3a);

MPOBOAUTh  pPEaKUUW, MOJATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3IUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kKapoOonat-, ¢ocdar-, cuiukar-, cyiabdpar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI M HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAllMU MBICIUTEIBHON JIEATEIbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, O0O00OIlEHHE, CHUCTEMATU3aIMI0, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSI3¢d — 11 U3YyYEHHUS] CBOWCTB BEIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJI0ICHUe, U3MEpEHHe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U duekTpoHHbIE (LM pPOBbLIE)
KonTtpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paszgea 1.IlepBoHayaibHbIe XMMUYECKUE OHATHS
Xumust — BakHas 00J1acTh

11 €CTEeCTBO3HAHMS U 5 ) bubmuoreka [JOK

' IIPAKTUYECKON AEATEIbHOCTU https://m.edsoo.ru/7f41837¢c

YeJI0BEKa

12 BeliecTBa 1 XuMH4eckue 15 1 bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nes 2.BakHeiiline npeacTaBuTe I HEOPraHUYECKUX BelleCTB
51 Bo3nyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK

' 00 oKcuIax https://m.edsoo.ru/7f41837¢
29 Bognopona.Ilonsarue o kucnorax g | bu6mmoreka [JOK

' U COJISX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | | bu6nuoreka [IOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [JOK

. HEOPraHUYECKUX COECAUHEHU https://m.edsoo.ru/7f41837¢

Hroro no pasneny 30

Pasznen 3.Ilepuoaguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB [I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbLHbIE pPe€aKIuu




[Tepuoanueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
X .
- OI/IMI/I‘-ICCKa}I CBSI3b . Bumorexa LIOK
' KHCTTHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
U 15 bubmmoreka [JOK
TOTO 10 pasiieity https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TEM (undposbie)
Ne ni/m P Kontpoasnbl | IIpakTHuyeckne p
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsl
Pa3znen 1.BemecTBo 1 XUMHYECKHE PeaKIIUN
11 [ToBTOpeHnue u yriayOneHue 3HaHUN 5 ) bubnnorexa [IOK
' OCHOBHBIX Pa3JIejIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs] JUCCOLIMALIMSL. 2 1 1 bubnmnoreka [JOK
' XVMMUYECKHUE PEAKIIUU B PACTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2.HeMeTa/JILI M UX CO€IHHEHUS
21 OO6m1as XxapaKTepruCcTUKa XUMHUIECKUX 4 | bubnuorexa [JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mras XxapaKTeprucTUKa XUMHIECKUX
2.2 3neMeHT01f VIAp mirbl. Cepa u e 6 bubmorexa HOK
' FPYHIIBL -ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6mras XxapakTepuCTUKa XUMHUECKHUX
23 3JIC$€HTO§ VA Fr) nnbl. A30T, pocdop u ux 7 1 brbamorexa [TOK
' PYTHIBI. ’ P https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO6m1as xapakTepucTUKa XUMHUECKUX
o P P bubmuoreka [JOK
24 aneMmeHToB [VA-rpynnsl. Yriaepoa u 8 1 2

KPEMHUH U UX COEIUHEHHUS

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




Hroro no pazneny 25
Pasznen 3.MeTa/JIbI H UX COeANHEHUS
. bubmuoreka [{OK
3.1 Obmwie cBo¥iCTBa MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
32 Bakueiinme MeTalIbl M KX COSTMHCHUS 16 hitps://m.edsoo ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xaiomas cpeaa
41 B . . x a 3 bubmuoreka [{OK
) CLICCTBA M MATCPHUAIILL B JKHM3HH HCIIOBC https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bu6mmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Hara
Ne nudposeie
Tema ypoka KonTpouabHbI IIpakTHyeckune | H3Y'U€HH
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThbI A
pecypchl
| [Ipenmet xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [JOK
yejoBeKka. Teja u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 METOMaX MO3HAHUS B XUMUH 1 bubmorexa HOK
a https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTHI B 1ab0OpaTOPUU U IPUEMBI | bubnuorexa [JOK
oOparieHus ¢ 1a6opaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecu. CriocoObl | bubnuorexa [JOK
pa3aeneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
A . p P https://m.edsoo0.ru/ff0d28c8
OYMCTKYU TTOBAPCHHOM COJIH )»
bu6mmoreka [IOK
A 1
6 TOMBLH MOJICIY BT https://m.edsoo.ru/ff0d2a6¢
. XHUMUYECKHUE IIEMEHTHI. 3HAKU | bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U c10KHBIE BENIECTBA 1 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
yip y https://m.edsoo0.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X eckas ¢o a. BanenTtHoc
HIMITH A Gopyn JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OtHOcHTENIbHAS aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHAsI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10715 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mouib. bubmuoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 du3nvecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky u ycinoBus NPOTEKaHUS bubnuoreka [IOK
15 .
XUMHYECKUX PeaKLUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnunorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamdecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSAM XUMUYECKUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XUMHUECKUX peakIni
18 (coemuHeHuUs, pa3IoKCHH bubmorexa HOK
g P ’ https://m.edsoo.ru/ff0d3£34
3aMeIleHHsI, 0OMEHA)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHIKIoneAucT. O600IIeHNEe 1 bubmorexa HOK
H AHCT Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 Kontponbnas pabota Nel no teme bubnuorexa LIOK
«BeniecTBa 1 XMMUYECKUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

BOo3ayxa. Kucinopoa — ajieMeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

dusnueckre 1 XUMUYECKUE CBOMCTBA

bu6mmoreka [JOK

22
KHCIIOPOAR (PCAKIUHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
roperne). [lonarue o6 okcumax
Crioco0OblI MONTy4eHUs: KUCIIOpOia B
23 71ab0paTopur U MPOMBIIUIEHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pdexT XuMHUIeCKoi
4 peaKkuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
Tonnuso (He(Th, yrojab U METaH).
25 3arpsizHeHUe BO3/1yXa, CIIOCOObI €ro bubamorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIICHUS
[TpakTuueckas padora Ne 3 o Teme
26 «Ilonyyenue u coOupanue KMCIopoa bubmmorexa LIOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
7 Bonopon — anemMeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 DU3NYECKUE U XUMUUYECKHE CBOMCTBA bubmuorexa [JOK
Bogopoaa. [IpuMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 HowATre 0 KHCIOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco06sblI mosTy4eHus: BOAOPOa B bubnnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckast padora Ne 4 mo Teme
bu6mmoreka [JOK
31 «Ilonmydenue u cobupanue BoIOpoO/Ia,

HU3YUCHHUC CTO CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




Mounsipablii 00BEM ra3oB. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brerunciienus 00bEMa, KOJIMYECTBa
33 BEILIECTBA ra3a Mo €ro u3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WA 00BEMY
Brruucnenus 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaxtt . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 duznyeckre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonstue 00 bubmuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachieHnHbie
37 1 HCHACHI peHHI)IIe) acTBOpBI. MaccoBas bubmorexa HOK
juil p PBbL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBa B PacTBOpE
[TpakTuueckas padora Ne 5 o Teme
13 «IIpuroroBiieHre pacTBOPOB C bubnnorexa [JOK
OnpeAcNEHHON MacCOBOM J0JIer https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEILIECTBA»
39 Konrponsnas padora Ne2 o reme bubnuoreka [IOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiaccuuKaus, bu6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHMUsI: COCTaB, KIacCU(pUKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITonmyuyenue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue U XMUMUYECKUE CBOMCTBA bubnuorexa [HJOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCO((;LII) oI q)eHI/I;I XI/IMI/I‘IZSKI/IC bubmorexa HOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337a4 10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 ['eneTndeckas CBsI3b MEXKIYy KiIacCcaMu bubnunoreka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o00meHre 1 cUCTeMaTH3alKsl 3HAHUH
- H https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 mo reme
50 "OCHOBHBIC KJIACCHI HCOPTAHHYECCKUX buGmotera [JOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHHI
[TepBbie MOMBITKU KIACCU(PUKAITUU
51 XMMHUYECKHX dJIeMEHTORB. [IoHsTHE O bubmotera [JOK
' https://m.edsoo.ru/00ad9ffa
rpymmnax CXOAHBIX HIEMEHTOB
[Tepuonuueckuil 3aKOH U
52 [Tepuoauueckas cucTeMa XUMHYECKUX bubmorera [JOK
pHOA https://m.edsoo.ru/00adaS2¢c
snemeHnToB /I. 1. Menaeneena
bu6mmoreka [JOK
53 IIepuonsl, rpymnisl, MOATPYIIIIbI

https://m.edsoo.ru/00adaS2¢c




Crtpoenne atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oTomnsl https://m.edsoo.ru/00ada342
CTtpoeHnue 31MeKTPOHHBIX 000JI04eK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit bubmorexa HOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTHUKa XUMHUYECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnorexa [JOK
[Tepuonnueckon cucreme /1. 1. https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [lepuoanueckoro 3akoHa Ajist
57 pa3BUTHs HayKH U nipakTtuku. /1. . bubnnorexa [HOK
MeHneneeB — y4€HbIH, IEAATOT U https://m.edsoo.ru/00ada96e
rpakJIaHuH
53 DJIEKTPOOTPHULIATENBHOCTH AaTOMOB bubnuorexa [JOK
XUMMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honuas xuMmdeckas CBI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4YeCKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HemossipHass XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrelieHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIIUTENIN U BOCCTAHOBHUTEIIH bubmotera [TOK
https://m.edso0.ru/00adb076
65 KonTponbnas padorta Ne4 mo Teme bubnmoreka [JOK




«CTtpoeHue aroma. XUMUYECKasI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O6o0IIeHNE 1 | bubnnorexa [JOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6001IeHIE 1 | bubnnorexa [HOK

cucTeMaTu3alus 3HaHui https://m.eds00.ru/00ad9cb2
68 PesepBHblii ypok. O60011eHue u | bubmmoreka [JOK

cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHBIE
Jara

Ne uugposbie

Tema ypoka KouTpoabHbI IIpakTHyeckue | H3Y'UEHH
n/n Bcero oOpa3oBaTejibHbIE

e padoThbI padoThI A
pecypchl

[lepuoauyeckuii 3aK0H.

1 IIepuonuueckas cucrema 1 bubnnorexa HOK
XUMUYECKHX dj1eMeHToB [I. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX AJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa | bubnmoreka [JOK
HEOPTaHNYECKUX BEIMIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMUYECKOM CBS3U U THIIBI 1 bubmuoreka [JOK
KPUCTALIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme

5 «IToBTOpEHUE U yriayOlieHHe 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

6 Knaccudukanus xumuaeckux 1 bubnnorexa [JOK
pEaKLUi MO Pa3TuyHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XMMUYECKOM

7 eakiun. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKLIUIX

8 [loHsATHE 0 XMMHYECKOM PaBHOBECHUH. 1 bubnnorexa [HOK
@akTophl, BIUAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28¢c
XMMHUYECKON peaklMy U MOJI0KEHUE




XUMHYCCKOT'O paBHOBCCHUSA

OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHEIC

bu6mmoreka [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccounanuu. CUibHbIE U ci1adbie bubmmorexa [TOK
A HHatu. https://m.edsoo.ru/00adcd68
BIIEKTPOJIUTHI
11 HoHnuble ypaBHEHUS peEaKIIUU bubmmorexa LOK
M peaxi https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTaBICHUIN bubmmorexa LOK
val https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTHIECKOMN JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
14 IMousgaTue o ruaponuse coiei bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
15 O06o01enne u cucTeMaTHU3aIHs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckast pa6ora Ne 1.
16 «PemieHne dKCIEpUMEHTAIILHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agady
KonTponbnas pabora Ne2 no teme
17 «DIIEXTPOIUTHYECKAS TUCCOLMALNS buGnnorexa [IOK
p A T https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
O01asa xapakTepuCTUKA FaJIOTEHOB.
18 XI/IMI/I‘{CCKII)/IC CBI())IZCTBa Ha IIpuUMepe buGmnorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMHUYECKHUE CBOWCTBA, MOTyUYEHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHUE
[Ipaktuyeckas padota Ne 2 o reme
20 «ITonyueHue COJISTHON KUCIIOThI bubmmorexa [JOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMUCTB»
Brruncnenus mo ypaBHeHHIM
21 XUMHUYECKHUX PEaKIUU, eClIi OOUH U3 bubnmorexa [IOK
P ’ https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO61as xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(MUKALIUY CEPBHI.
” Haxoxnenue cepbl U €€ cOeTUHEHU I bubnuorexa [JOK
B NpUpoje. XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0opo/1, CTpOEHHUE, bubnmoreka [JOK
bu3nYecKue U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHast KMCIIOTA,
25 ¢u3nueckue 1 XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE ITPOMBILIIEHHOTO Criocoba
IIOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuorexa IIOK
26
XHUMHUUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlIeu cpebl COCTUHEHUSIMHU
cepbl
7 Brruncnenne MaccoBoii JOIM BBIXO/1a bubmuoreka [{OK
HNPOAYyKTa pEeaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa 3JIEMEHTOB bubnunoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHe
B Iipupoje, GU3nIecKue u
XUMHUYECKHAE CBOKCTBA

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

AmMMHaK, ero GuU3NIecKue u

29 XHMHYECKHUE CBONCTBA, MOJyYECHUE U bubmorexa HOK
’ y https://m.edso0.ru/00adf004
MpUMEHEHHUE
[IpakTuyeckas padota Ne 3 o reme
30 «ITonyueHne aMMHaKka, U3y4eHHUE €ro bubmorera [JOK
N y el https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3o0THas KUCI0Ta, €€ HU3nIecKue u bubmanoreka I[IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.1ru/00adf306
Hcnons3oBaHne HUTPATOB U COJICH
aMMOHHUS B KAYECTBE MUHEPATBHBIX

32 nobpennii. XUMHUUYECKOE bubmmorexa [TOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYIKAIOIIEH CpeIbl
COCAUHEHHMSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I((l))Ta (1)(1)1/11)31/1(116)%1/16 u bubmmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTYyYEHUE
Hcnons3oBanue dochaTos B

34 KaueCTBE MUHEPAIbHBIX YI00pEHUH. bubnmnoreka [JOK
3arpsi3HEHUE TPUPOJAHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacnpocTpaHeHUE B

35 npu g e gmsnlziec;;e U XUMUYECKUE bubmmorexa LIOK

p ? ACs https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraepoaa, ux Gu3ndecKue u bubnmoreka [JOK

XHUMHYECKHUE CBOMCTBA.

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




DKoJ0ru4ecKue npooiIeMsl,
CBs3aHHbIE C OKcuaoM yraepoza (IV)

37 VYronbHas KUCIOTa U €€ CoNn bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padota Ne 4 o reme
"TlosrydyeHune yrieKucsioro rasa. bubnuoreka [IOK

38
KauectBenHnas peaxiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
roH"

[TepBoHauanbHBIE TOHATHS 00
39 OPTraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIJIepoaa
40 Kpemunii u ero coeguHeHust buGmnorexa [IOK
P https://m.edsoo.ru/00ae080a
[Ipaktuyeckas pabora Ne 5. Pemenue

A1 SKCHEPUMEHTANIbHBIX 33]1a4 110 TEME bubnunoreka [JOK
«Baxueite HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHHUS
KonTponbnas pabota Ne3 mo teme

42 «Baxueie HeMeTaIbl U UX bubmoreia HOK

https://m.edsoo.ru/00ae0el8
COEIMHEHHUS»
OO0mas XxapakTepucTHKa XUMHISCKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckas CBsI3b U bubnuoreka [{OK
METa/UINYECKasd KpUCTaIInYeCKas https://m.edsoo.ru/00ae103e
peméTka. GU3NUECKUe CBOMCTBA
METaJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [{OK

DIIEKTPOXUMHUYECKHUI P

https://m.edsoo.ru/00ael 156




HaIPsHKEHUN METaJIOB

O61ume cnocoObl MOTyYeHUS
metaiuioB. CriiaBbl. Beraucienus mo

45 aBHEHUIM XUMUYCCKUX PEAKIIUU Bubmorexa OK
yp PEAKIHH, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJIEPKUT
pUMECH
46 IlousaTue o KOppoO3UU METAIIOB Bubmiorexa OK
PP https://m.edsoo.ru/00ael1278
Bbu6mmorexa [JOK
4
7 [Henotnere MeTais! https://m.edsoo.ru/00ael14b2
43 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJsa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METATIIIBI — bubmuoreka [{OK
KaJbIUNA U MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefuHEHU KaJIbIU Bubmiorexa OK
A It https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATH3ALIIS
3HAHUUI
5 JKEcTkoCTh BOMBI U CIIOCOOBI €& bubmuorexa [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padbota Ne 6 o Teme
53 "YKECTKOCTL BOABI I METOIEI €6 bubmmorexa [IOK
" g a1 https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
bu6mmoreka [JOK
54 A 5
JTIOMUHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00ac1c64
56 Kenezo bu6mmoreka [{OK




https://m.edsoo.ru/00ae1d86

OKCI/II[IJI, THUAPOKCUABI U COJIM JKCJIC3a

bu6mmoreka [JOK

> (IT) u xenesa (II) https://m.edsoo.ru/00ae35¢e6
2 O06o001IeHre U crucTeMaTu3aIus
. 3HAHUU
[TpakTrueckas padota Ne 7. Pemnienue
59 JKCIIEPUMEHTANIBHBIX 33734 110 TEME bubnuorexa [JOK
«BaxHeitmme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHHUS
Brruucnenus mo ypaBHeHHIM
XUMUYECKHUX PEAKUU, €CIIU OJUH U3
60 pEareHToB JIaH B U30BITKE WIIH bubmnoreka I[IOK
COACPKUT puMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJa NPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMAaTU3AIIH
3HaHUI
KonTponbnas pabota Ne4 no teme
62 «BaxxHenmme MeTaJlyIbl U UX
COEIMHEHHUS»
BemectBa u marepuansl B bubnunoreka [JOK
63 .
MOBCEIHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE bubnunoreka [JOK
OKpYXKaroIEe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnorexa [HOK
9KOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eH1Ee 1 bubnnorexa [HOK

CUCTEMAaTHU3al i 3HAHWUM

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




67 PesepubIil ypok. O60011eHUE U | bubnmnoreka [JOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6o0mIeHNe U | bubnunoreka [JOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00ad9cb2
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