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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepaibHON paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXKUT OCHOBOW [ (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs TrI00aIbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTHUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHMSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIUXCS.

JlaHHbIe HampaBjieHUs B OOYYEHHWU XUMHH OOECIEYMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona K €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOMN
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKPYKAIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (PopMHpOBaHWME 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbHOCTH YE€JIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX IMOJIOKECHHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMUS MPU H3YYCHHHM BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHM NpaBuil Oe30macHOTO OOpalleHHs C BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (¢$opMHUpOBaHHE WHTEIUIEKTYaIbHO Pa3BUTONW JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOHN JESITETHbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), WMEIOIIMX YHUBEpCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIOIIeT0 MHpA, UCIOJIb3YsS 3HAHHUS U OMbIT, MOJIYYCHHbIE MPU U3YUYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JEATENBHOCTH B IIEJAX
COXpPaHEHHs CBOETO 3/I0POBbsI U OKPY>KaIOIIEeH MPUPOIHOM CpE/bl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEYETOBEYECKHX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY MpOGWIs U HAIPaBICHHOCTH JAajbHEUIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
bU3MYeCKUX CBOWCTB O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIMs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuid (pas3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
M3y4eHHE CIOCOOOB pa3jieieHUusi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHHUE,
BBITIApYBaHUE, JUCTUUISIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuppl. [Ipumenenme kucmopoma. CrocoObI



MOJIYYCHHUSI KHCTIOpoJa B JIA0OpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAu(pUKALNS KHCIOPOIa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HacepilieHHble ¥ HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10J11 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHSI.
Ponp pacTtBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcumoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCIOT. Psan akruBHoctM MetaimioB H. H. bekerosa.
[TosyuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrno3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHusi TopeHus (moxapa), O3HaKOoMJiIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBUe Bojioposa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HaOIIOAEHHE O0Opa3l0B BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



UCCJIeIOBaHNE O0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM W3 PAacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Ieprnonnueckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. DOU3WYecKud CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiiuy pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanus MexXnpeaIMETHBIX CBA3EH NPU H3YYEHUHM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PELIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HCHOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [[OHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed U COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMUs), pAcClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METallaMH, HEMEeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBHe
XJIOpa U XJOPOBOJOPOJAa HAa OPraHU3M YelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTerneHu okucieHus. CTpoeHne U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00IIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKlus Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyeckne 1 XMMHUYECKHE CBOMCTBA, OMyuyeHue U npuMmenenne. Conn aMMOHuS,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUA B KauyecTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre U XUMHIESCKHUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACHpPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeanHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCTOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3yYeHUue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYyeHUe, COOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Tra3a, MPOBECHHE KAYECTBEHHBIX PEaKiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIne HeMeTaulbl U UX COCIUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Merauyeckasi CBS3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUIBI HAaTpusi W Kanus. lIpuMeHeHue mEenoYHbIX METALUIOB M UX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XMUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAaHHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (I11), meau (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHeniume
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkarolled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanm3anus MeXnpeaMETHBIX CBSI3eH NpH HM3YYCHHHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
TIOHSITHH, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU I OTICIBHBIX IMPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEpPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, HW3MEPEHHE, MOJCIb, SIBICHUE, IapPHUKOBBINA
3¢ deKT, TEXHOIOTUSI, MaTEPHUAIIBI.

duszuka: Marepusi, aToM, DOJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOJIHUKH,
HOJYIIPOBOJTHUKHY, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEIACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH M YPOBHSA OOy4YEHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBAXKEHHUE K TPYLy M pe3yjbTaraMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaaIbHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUs, MOHUMAaHUE [IEHHOCTH 3I0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEemIeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUSI MHUPOBO33PEHHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC yaeOHbIE TeWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J10rnyeckue AeicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHueckas ¢GopMmyrna U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
POBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMTeparypa XUMUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO (hOpMY MpEeCTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll  HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENLCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OpMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crnenupuYecKkue s TpeAMETHOW o0nacTu  «XuMHsS», BHUIBI
JNEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUSg PpEaKiuil: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, IK30- U IHAOTEPMHUYECKUE PEaAKIUU, TEIJIOBOM 3P (DEKT peakini,
SIPO aToma, JJIEKTPOHHBINM CIIOM aromMa, aToMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs W HEMOJSpHAs KOBAaJCHTHasl CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas JOJIsl BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COCAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHECHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyo ¢opmy Ilepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XUMHUYECKHX »diemeHToB J[. W
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsif sApa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuud (M0 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTrO »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM 000pY/IOBaHWEM, a TakXKe TMpaBHiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBsI3b, TEILIOBOM 3 PexT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKLHMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIENATh BAIEGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKON (QopMmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo (opmy llepuoanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHATHS «TJaBHasg moArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB U UX COCAMHEHUUN B
npezesiax MajlbIX MEePUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakKXKe IpaBWia OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OINEpallid MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUsS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlnid, €CTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITENBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTajibl M HX COeIMHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

8 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe oMallHee
Tema ypoka Kontponbnbsie IlpakTnyeckue A op A
n/n Bcero u3yyeHusi oOpas3oBaTe/ibHbIE 3aJaHue
padoThI padoTsI
pecypchl
[Ipenmer xumuu. Ponb §1, Nel-5,
1 XMMMH B )KU3HU YEIOBEKa 1 bubmorexa [TOK TecTl-2
' https://m.edsoo.ru/ff0d210c ’
Tena u BemecTBa c.7
§2, Nel-2,
5 [TonsiTHE O MEeTOHAX 1 bu6mmoreka [IOK rect]-3
[TO3HAHHUS B XUMHUH https://m.edsoo.ru/ff0d227e e 11 ’
[IpaxTuueckas padora Ne 1
«[IpaBuna paboThl B
3 nabopaTtopuu U NpUEMBI 1 bubmmoreka [JOK §3, .12-13
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pyIOBaHUEMY
YucTtbie BemecTa 1 84, Nel-5,
4 cMecu. CrocoObl 1 bubmorexa HOK tectl-5
’ . https://m.edsoo.ru/ff0d26ca ’
pazzaeneHus cMecen c.17-18
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha 1 Bbu6nuoreka [JOK §5, ¢.19-20
pUMEPE OUYNUCTKHU https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN )»
Bbu6nuoreka [IOK §7, Nel-8,
A 1
6 TOMBL I MOCIYIBE https://m.edsoo.ru/ff0d2a6¢c TecTl-2,



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

c.28

XUMHUYECKHE 3JIEMEHTEI. §10, Nel-3,
7 3HaKu (CHMBOJIBI) bubmmorexa [TOK tectl-2
https://m.edsoo.ru/ff0d2be8 ’
XUMUYECKHUX 3JIEMEHTOB c.39, §11
2 ATOMHO-MOJIEKYJISIPHOE bubmmoreka [JOK §18, Nel-3,
y4eHUE https://m.edsoo.ru/ff0d2d50 | ¢.62
§9, Nel-3,
9 [IpocTeie 1 cnoxHbIe bubmmoreka [IOK rect]3
BELECTBA https://m.edsoo.ru/ff0d2a6c 36 ’
3aKO0H ITOCTOSHCTBA
COCTaBa BEIICCTB.
10 XI/IMI/I‘ICCKZ;II dopmyia bubmorexa HOK 313, Nel-3,
PMyJIa. https://m.edsoo.ru/ff0d2eae c.46
BanenTHocTh aTOMOB
XHMHYECKHUX JIEMECHTOB
OTHOCHUTENLHAS aTOMHAas §14, Nel-5,
11 macca. OTHOCHTEIbHAS bubmorexa [TOK TecTl-4
' https://m.edsoo.ru/ff0d323¢ ’
MOJIEKYJISIpHAsl Macca c.50
MaccoBas mois §15, Nel-8,
12 XHMMHYECKOI'0 dJIEMEHTA B bubmorexa [TOK TecTl-2
https://m.edsoo.ru/ff0d350c ’
COCIMHEHHNH c.54
§36, Nel-5,
13 KomnuecTBo BemecTna. bu6mmoreka [IOK rect] -4
Mois. MonsipHas macca https://m.edsoo.ru/ff0d5230 120 ’
dusznyeckue u §6, Nel-3,
Bbu6nuoreka [JOK
14 XUMHYCSCKHE SBJICHUS. Tectl-2,
https://m.edsoo.ru/ff0d37fa
XuMu4ecKas peakius c.24
15 [Ipu3naku u ycnoBus bubmmoreka [JOK §6, No4-5,
NPOTEKaHU XUMUYECKHUX https://m.edsoo.ru/ff0d3al6 = Tect3, c.24



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peaKkuuit

§19-20,
3aKOH COXpaHEHUsI MacChl

16 BEILECTB. XUMUYECKUE bubmmnorexa LIOK Nel-4,

https://m.edsoo.ru/ff0d3b88 = Tecrl-2,
ypaBHEHUS
c.65
Brranciienus konmdecTna,

17 Macchl BEIIECTBA I10 bu6mmoreka [IOK §37, Nel-3,
YPaBHEHHAM XMMHYECKHUX https://m.edsoo.ru/ff0d5708 = c¢.125
peaxkuuit
Knaccudukamms

o ?;ﬁit:;j;ﬁp cartut Bu6muorexa LIOK §21, Nol -3,

https://m.edsoo.ru/ff0d3{34 c.71
pa3noKeHusl, 3aMEIICHUS,
oOMeHa)
M. B. JlomoHoCOB —

19 YUEHBIA-IHITUKIIOTICTUCT. bu6mmoreka [IOK §18, Nel-3,
Oo6o0611IEHNE U https://m.edsoo.ru/ff0d40c4 c.62
cHCTeMaTHU3alus 3HaHUH
KonTtponbnas pabora Nel

20 o Teme «BelecTBa u buGnnorexa LIOK 3ax. Nel-2

https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKITII
Bo3nyx — cmech rasos. §26-27,

)1 Cocras Bo3ayXxa. Bbu6nuoreka [JOK Nel-8,
Kucnopox — anemeHT u https://m.edsoo.ru/ff0d448¢ = Tectl-5,
npoctoe BemecTBo. O30H c.92
dusnyeckue u §23-24,

” XUMHYECKHE CBOMCTBA bubmmoreka [IOK Nel-7,
KHCIopo/ia (peakiuuu https://m.edsoo.ru/ff0d4614 =~ Ttecrl-2,
OKHUCJICHUS, TOPEHUE). c.80



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

TTonsaTue 00 oxcugax

CniocoObI ToTy4eHUs

§22, Nel-7,
KHCIIOpO/Ia B JIA0OpaTOpUU bubanorexka [HOK
23 TecTl-4,
Y IIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a 76
[IpuMeHeHue KUCI0poaa '
Tennooii a3 dext
XUMHYECKON peaKIuu,
TIOHSITHE O
24 - bubnnorexa [HOK §2, Nel-4,
P https://m.edsoo.ru/ff0d4790  ¢.11(9)
YpaBHEHUH, IK30- H
SHAOTEPMHUECKUX
peakuusax
TorumBo (HedTh, yroiab u
§17-18,
25 MeTaH). 3arpsi3HEHUE bubanorexa HOK Nol-4
BO3/1yXa, CITIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a . _8 o 1’ 0)
IpeI0TBPAICHHUS '
[TpakTuueckas padota Ne 3
2 1o reme «llonyuyenue u bubnuoreka [IOK §25, c.84
coOupaHHe KHCIOpO/a, https://m.edsoo.ru/ff0d4ae2
W3yYEHUE ETO CBOWCTB)
Bonopoag — snemeHT u §28, Nel-5,
27 MPOCTOE BELIECTBO bubmmorexa [TOK tectl-5
p o ' https://m.edsoo.ru/ff0d4dd0 ’
Haxoxnenue B npupone c.96
®dusnueckue u ) §29, Nol -5,
)3 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK recr]-3
Bojiopoja. [Ipumenenue https://m.edsoo.ru/ff0d4dd0 c.101 ’
BOZOpO/IA ’
79 [TonsiTHE O KHCTIOTax U bubmuorexa [JOK §44-46,
COJISIX https://m.edsoo.ru/ff0d50d2 | Nel-5,



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

TecTl-2,

c.160
§28, Nel-5,
CriocoObI MoTy4eHus bubanorexa HOK

30 Tecrtl-5,
BOJIOpOIa B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0 .06
[TpakTrueckas padota Ne 4

31 no teme «llonyuenue u bubmmnorexa LIOK $30, ¢.102
coOupaH#e BOJOPO/Ia, https://m.edsoo.ru/ff0d4{42
W3yYEHUE ETO CBOMCTB)

1 Momnsipablii 00bEM Ta30B. Bbu6nuoreka [JOK §38, Nel-2,
3akoH ABorazipo https://m.edsoo.ru/ff0d542e = ¢.128
Brruncienus o0béma,

KOJIMYECTBA BEIIECTBA r'a3a
O I/ISBGCTHIEM BuGuorexa [IOK §39, Nel-3,
y https://m.edsoo.ru/ff0d55a0 c.130
KOJIMYECTBY BEIIECTBA HIIH
00BEMY
Boruucnenus 00béMoB
ra30B 10 yPaBHEHUIO

34 €aKINU 1}{12 OCHOBE 3aKOHa buGnnorexa LIOK 339, recrl-
p "H B https://m.edsoo.ru/ff0d5708 3,¢.130
00BEMHBIX OTHOIICHUI
ra3oB
dusnueckue u §32, Nel,

35 XHMHYECKHUE CBOMCTBA bubmorexa [TOK tectl-2

https://m.edsoo.ru/ff0d587a ’
BOJIBI c.109

36 CocTaB OCHOBaHUH. bu6mmoreka [IOK §41, Nel-3,
ITonsTHE 00 MHANKATOPAX https://m.edsoo.ru/ff0d59¢2 = ¢.139

17 Bopa kak pacTBopuTeb. bubanorexa [HOK §33-34,
Hackiennbie u https://m.edsoo.ru/ff0d5b40 | Nel-9,
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HCHACBIIICHHBIC pAaCTBOPHI.

Tectl-3,

MaccoBas goist BerecTa c.117
B PacTBOpE
[IpakTuueckas padora Ne 5
1o reme «IIpurorosienue
- PacTBOpOB C ) bubnuoreka [IOK §35,c.118
ONpPEIENIEHHON MacCOBOM https://m.edsoo.ru/ff0d5eba
JI0JIell paCTBOPEHHOTO
BEIIIECTBAY
KonTtponbHas padora Ne2
39 o Teme «Kucnopo bubmorexa HOK 3anayva 3-4
PO https://m.edsoo.ru/ff0d6342 s
Bonopoa. Boga»
OKCHUJIBI: COCTaB, §40, Nel-3,
40 KJaccupukanus bubmmorexa LHOK tectl-3
L https://m.edsoo.ru/ff0d664e ’
HOMEHKJIATypa c.136
HonqueHHe Y XUMHYECKHE §40, Nod-7,
CBOMCTBA KHUCJIOTHBIX, bubmuorexa [JOK
41 Tect4-5,
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e 136
OKCHJIOB '
OcCHOBaHHUS: COCTaB,
47 KnaccuduKaIs bu6mmoreka [IOK 8§41, Nel-3,
A, https://m.edsoo.ru/ff0d67ca c.139
HOMEHKJIaTypa
§42, Nel-5,
[TomydyeHue u XuMUYECKHE bubmmoreka [JOK
43 - o TecTl-4,
CBOMCTBA OCHOBaHUU https://m.edsoo.ru/ff0d67ca o 145
Kucnoter: cocras, §44, Nel-4,
44 KJaccupukanus bubmmorexa LHOK tectl-3
R https://m.edsoo.ru/ff0dfee2 ’
HOMEHKJIaTypa c.152
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[Tonyuyenue u xumuyeckue

Bbu6nmuoreka [JOK

§45, Nel-5,

45 CBOMCTBA KHUCJIOT https://m.edsoo.ru/ff0dfee2 c.155
Conu (cpenuue):

46 HOMEHKJIATypa, CIIOCOObI bu6mmoreka [IOK §47, Nel-5,
NOJIy4EHUsI, XUMUYECKUE https://m.edsoo.ru/00ad9474  c.164
CBOICTBA
[TpakTrueckas padota No
6. Pemenue

47 JKCIIEPUMEHTAIIBHBIX bubnuoreka [IOK §48, ¢.165
3a7a4 o Teme «OCHOBHBIE https://m.edsoo.ru/00ad9b7¢
KJIACChl HEOPTAHUYECKUX
COCIMHEHUI)

I'enernueckas cB3b

43 MEXKy Kilaccamu bubmuorexa [JOK [ToBTOpPUTH
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50  §40-47
COCIMHEHU I

49 0O0001eHuEe 1 bu6mmoreka [IOK [ToBTOpUTH
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2  §40-47
Kontponbnas padota Ne3

50 1o Teme "OCHOBHEBIE bu6mmoreka [IOK 3agaya
KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9%ela | Nel-3
coequueHui"

[lepBbie MONMBITKU
Kiaccuukanmum Bu6miorexa LOK §49, Nel-6,
51 XUMHYECKHX 3JIEMEHTOB. Tectl-3,
https://m.edsoo.ru/00ad9ffa
[TonsTue o rpynmnax c.172
CXOJIHBIX 3JIEMEHTOB

5 Ilepuonuueckuii 3aKOH U Bbu6nuoreka [JOK §50-51,

[lepnonnueckas cucrema https://m.edsoo.ru/00ada52¢c =~ Nel-2,
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XAMHUYECKHUX 3JIEMEHTOB /1. tectl-2,
H. Meuneneena c.180
53 [Tepuoasl, rpynisi, bu6mmoreka [IOK §51, Ne3-4,
HOATPYIIIBI https://m.edsoo.ru/00ada52¢  ¢.180
§52, Nel-3,
54 Crpoenne atomoB. Coctas bubmmnoreka LIOK recr]2
aTOMHBIX sijiep. M30Tombl https://m.edsoo.ru/00ada342 c184 ’
CTpoeHue MeKTPOHHBIX
000JI0YEK aTOMOB §53, Nel-2,
Bbu6nmuoreka [JOK
55 9JIEMEHTOB Tectl-3,
. https://m.edsoo.ru/00ada6bc
[Tepuoanuueckoit CUCTEMBI c.188
J. . MenneneeBa
XapakTepucTrkKa
XAMHYECKOT0 dJIEMEHTA 110
56 S —_— Bbu6nuoreka [JOK §53, No3-4,
. https://m.edsoo.ru/00ada824  c.188
[Tepuoauueckoit cucreme
J. . MenneneeBa
3HadeHue
[lepuoanueckoro 3akoHa
57 JUTSL pa3BUTHS HAYKH U bubanorexka [HOK §54, Nel-3,
npaktuku. . 1. https://m.edsoo.ru/00ada96e = ¢.190
MenpeneeB — y4EHBIN,
Nearor ¥ rpaxkJaaHuH
DIEKTPOOTPHUIIATEIIFHOCTD 55, Nel-2,
pooTpuL bubmuorexa [JOK 3
58 aTOMOB XHUMHUYECKHX Tectl-2,
https://m.edsoo.ru/00adaab8
3JIEMEHTOB c.193
bu6 OK 356,
59 HMonnas xuMu4aeckas CBs3b nosmorexa I 3agada Nel

https://m.edsoo.ru/00adac34

c.198
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60 KoBanentnas nonsipHas | Bbu6nmuoreka [JOK §56, Nel-2,
XHUMHYECKas CBI3b https://m.edsoo.ru/00adaab8 c.198
61 KoBanenTnast HenonspHas | bubanorexka [HOK §56, Ne 3-
XUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9 = 4, c.198
Eub OK §57, Nel-3,
62 CreneHp OKUCICHUS 1 nosmorexa I TecTl-2,
https://m.edsoo.ru/00adae28
c.202
OKuCINTEIIBHO- §1, Nel-4,
63 BOCCTAaHOBHUTEIILHEIE 1 bubmorexa LIOK TecTl
https://m.edso00.ru/00adb076 ’
peakiuu c.7(9)
§1, Ne5-6,
64 OkucnuTenu u | bubmuorexa [JOK TecT?
BOCCTAaHOBUTEIIH https://m.edsoo.ru/00adb076 ’
c.8(9)
KonTponsHas padora Ne4
65 1o reMe «CTpoeHue 1 bubnuoreka [IOK 3anaqa
aToma. XuMH4IecKas https://m.edsoo.ru/00adb486 | Ne4-5
CBS3bY»
PesepBHEIT ypoOK.
66 0 6og eHneyE 1 bu6mmoreka [IOK [ToBTOpUTH
B . https://m.edsoo.ru/00adb33c =~ §49-53
CHUCTEMATU3ALMs 3HAHUN
PezepBHEBIT ypoOK.
67 0 6o§ eHI/Ieyi 1 bu6mmoreka [IOK [ToBTOPUTH
o . https://m.edsoo.ru/00ad9cb2 ~ §54-55
cucTeMaru3anus 3HaHui
PezepBHEBIT ypoOK.
63 0 6o§ eHI/Ieyi 1 Bbu6nuoreka [JOK [ToBTOpUTH
B . https://m.edsoo.ru/ff0d61c6 ~ §56-57
cucTeMaru3anus 3HaHui
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe oMallHee
Tema ypoka KonTpoabusbie IIpakTuueckue A p A
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE 3aJaHue
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aKoH.
i [lepuoanueckas cucrema | bubnumoreka [IOK $50(8)
XUMHYECKHUX DJIESMEHTOB https://m.edsoo.ru/00adb59¢
. . MenneneeBa
3aKOHOMEPHOCTH B
) W3MEHCHHUHU CBOMCTB 1 bu6mmoreka [IOK 3ananue
XHMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6 | OI'D: B3
IIEPBBIX TPEX MEPUOOB
Knaccudpukanus u 9, Ne9,
3 HOMeHK(Jl':aT Ila 1 bubmorexa LIOK Z§%a agaNe3
M https://m.edsoo.ru/00adb7e2 A -
HEOPTraHUYECKHUX BEIIECTB c.42(11)
BuIpI XUMUYECKO CBS3H §6, Nel-4,
Bbu6nmuoreka [JOK
4 Y TUIIbI KPUCTAILTUYECKUX 1 3amauaNel,
~ https://m.edsoo.ru/00adbac6
peméToK c.42(11)
Konrponsnas padora Nel
o TeMe «IloBTOpEHME
HoTeM BTOP Ium . 3amaualNel -
5 yriryOsieHre 3HaHu | 1 1 5
OCHOBHBIX Pa3/ejoB
Kypca 8 kiaccay
11, Ne3-
Knaccudukanus 3
6 XUMHUUYECKUX PEAKIUH 10 1 buGnnorexa LIOK 4.8
s p . L;Ka https://m.edsoo.ru/00adbcb0 | 3amgaualNel-
JIMYHBIM [IPU3HAKAM
P P 2, c.48(11)
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[TonsiTHe 0 ckopocTu §12, Nel-

7 XUMHUYECKON PEAKLIHH. bubmmoreka [JOK 4,6
IToHsTHe 0 TOMOr€HHEIX U https://m.edsoo.ru/00adbe9a | 3amgaualNel-
TETEPOTCHHBIX PEAKIIHIX 2,¢.63(11)
IloHsTHE O XUMHUYECKOM
paBHOBecun. DaKTOPHI, §13, Ne7-8,

2 BIIMSIIOIIKME HA CKOPOCTh Bbu6nuoreka [JOK SagagaNe3-
XUMHYECKON PEaKIuu U https://m.edsoo.ru/00adc28¢ | 4-,
MOJIOKEHNE XUMUIECKOTO c.63(11)
paBHOBECHsI
OKuCIUTENbHO- §1, Nel-4,

9 BOCCTaHOBUTEJIbHBIC bubmmorexa [TOK Tectl-2

https://m.edsoo.ru/00adcade ’
peakuuu c.7
Teops . §7-8, Nel-

10 ANEKTPOIUTUYECKON bubmmoreka [IOK 4 Tecr]3
nucconmanuu. CUIBHEBIE U https://m.edsoo.ru/00adcd68 ’ ’
crabble 3JIEKTPOJIUTHI ¢.32

1 HoHHbIE ypaBHEHUS bubmmorexa LIOK §9, Nel-3,
peaxuui https://m.edsoo.ru/00add448 = rtectl, ¢.36
XuUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAaHHUHU B §9, Ne4-6,

12 CBETE MpeACTaBIeHUN 00 bubmmorexa LIOK Tectl-2,

N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON c.37
JUCCOITHAITIT
XuUMHYECKHE CBOMCTBA
COJICH B CBETE §9, Ne4-6,

13 MIpeICTaBICHUI 00 bubmmorexa [TOK Tect3-4,

. https://m.edsoo.ru/00add8b2
ANNEKTPOIUTUYECKON c.37

JUucconranumn
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[TonsiTue o runponuse

Bbu6nmuoreka [JOK

§10, Nel-3,

14 coJiei https://m.edsoo.ru/00add9d4 rectl-2,
c.40

15 O6o06menue u bubnuoreka [IOK [ToBTOPUTH
CUCTEMAaTHU3alMs 3HAHU I https://m.edsoo.ru/00addd12 = §5-11
[TpakTrueckas padota Ne

16 1. «Pemenne bubmmnorexa LIOK §11, c.41-
DKCIIEPUMEHTAIbHBIX https://m.edsoo.ru/00addbfa = 42
3a1au»
KontponbHas padota No2
o TeMe

17 «OJIEKTPOJINTUYECKAs bubnuoreka [IOK 3anava
JTUCCOLHAIINSL. https://m.edsoo.ru/00addecO | No3-4
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6m1ast XxapakTeprucTUKa §12-13,

13 rajoreHoB. XUMHUYECKUE bubanorexa [HOK Nel-5,
CBOKCTBA Ha IPUMEPE https://m.edsoo.ru/00addfe2 TecTl-2,
XJiopa c.53
Xnopooaopon. ComnsiHast §14-15,

19 KHCJI0Ta, XUMHYCCKHE bu6mmoreka [IOK Nel-5,
CBOKCTBA, ITOJIyYEHHE, https://m.edsoo.ru/00ade104 | Tecrtl-5,
IIPUMEHEHNE c.58
[TpakTrueckas padota Ne

20 2 o teme «Ilomydenue bubmmorexa LIOK §16 ¢.59-
COJISHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348 = 60
H3yYECHHUE €€ CBOUCTBY»

)1 Bremaucnenus 1o Bbu6nuoreka [JOK 3agada
YPaBHEHUSM XUMHYECKUX https://m.edsoo.ru/00ade488 = Nel-3
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peaKuuii, €CJIi OJIUH U3
pEareHTOB J1aH B U30BITKE

§17, Nel-4,
2 OO0mas XxapakTepuCcTHKa bubanorexa HOK rect]3
anemeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a .64 ’
AJITOTPOIIHBIE
MoAu(UKAITUU CEPBHI. ) §18, Nol 3,
3 Haxoxnenue cepel u €€ bubnuoreka [IOK recr]-2
COEAMHEHHU B IIPUPOJE. https://m.edsoo.ru/00ade64a 67 ’
XHUMHUYECKHE CBOMCTBA
cepbl
CepoBogopo, CTPOCHHE, 19, Nel-4,
24 (bnznqeflciei ’ bubnmorexa LHOK EGCT1-2
. https://m.edsoo.ru/00ade802 ’
XAMUYCCKHE CBOMCTBA c.70
Oxkcuppl cepsl. CepHas
)5 KHUCJIOTa, GU3HYECKUE U bu6mmoreka [IOK §21, Nel-3,
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28  Ttecrl, .78
MIPUMECHECHUE
XHUMUYECKUE PEAKIIUH,
JIe)KaIe B OCHOBE
MIPOMBIIIJICHHOTO CTIIoco0a
2 MOJIYYEHUS] CEPHOU bubmuorexa [JOK §21, Ne4-5,
KHACHOTBL. XMMHUUYECKOE https://m.edsoo.ru/00adec8a = Tect2, .78
3arpsi3HEHUE
OKpY>Karolleu cpebl
COCJIMHEHUSIMU CEPbI
27 HB(I;;;H;:;I:;Z hri?)i)j:[(;}i:::l bu6mmoreka [IOK 3amagaNe3-
https://m.edsoo.ru/00adec8a @ 4

peakiuu
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OOm1ast xapaKTepUCTHKA
3JIEMEHTOB V A-Irpymibl.

28 A30T, pacpocTpaHeHue B bubmorexa LIOK 323, Nel-3,
» pactpoctp https://m.edsoo.ru/00adeea6 =~ ¢.82
npupojie, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA
AMMuak, ero puznuecKue §24, Nel-3,
29 1 XMMUYECKHE CBOKCTBA bubmmorexa LIOK tecrl-2
’ https://m.edso0.ru/00adf004 ’
MOJy4YeHUE U TPUMEHEHUE c.86
[TpakTuyeckas pabora Ne
30 3 o teme «llonydyenue bubmmoreka [IOK §25, c.87-
aMMHaKa, U3y4yeHUe ero https://m.edsoo.ru/00adf180 = 88
CBOMCTB»
A30THas KucnoTa, eé §27, Nel-7,
31 ¢busznueckue u bubmmorexa [OK tectl-2
. https://m.edsoo.ru/00adf306 ’
XUMHUYECKHUE CBOMCTBA c.96
Hcnonb3oBanne HUTPATOB
U COJIEW aMMOHUS B
§26-28,
KaueCTBE MUHEPATbHBIX
32 o0peHuii. XuMHUYECKOE bubmmorexa [TOK Nel-3,
yAoOp ' https://m.edsoo.ru/00adf518 | Ttectl-2,
3arpsi3HEHUE 9l
OKPY>KaIOIIel CpeIbl '
COCIMHEHUSIMH a30Ta
dochop. Oxcun dpocdopa
V) u pochopnas 29, Nel-4,
33 fmino‘fa (g)nfnqemne U bubmmorexa LIOK feCTl 2
’ . https://m.edsoo.ru/00adf68a ’
XAMUYCCKHE CBOMCTBA, c.105
MOJTyYCHHE
34 Hcnonb3oBanue bubnuoreka [IOK §30, Nel-4,
docdaroB B kauecTBe https://m.edsoo.ru/00adfc20 ~ ¢.110
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MHHCPAJIbHBIX
ynoOpeHui. 3arps3HeHHe
MPUPOIHOMN Cpebl

dbocharamu
VYrnepon, §31-32,

35 pacnpocTpaHeHuE B bubmmoreka [JOK Nel-6,
npupoae, Gpuzndeckue u https://m.edsoo.ru/00adfd9¢ = Ttecrl-2,
XMMHYECKHE CBOMCTBA c.117
Oxcuppl yriepona, ux
¢duznveckue u §33-34,

16 XMMHUYECKHE CBOICTBA. bubmmoreka [IOK Nel-3,
DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe | Tectl-2,
po0JIeMBbl, CBSI3aHHBIC C c.120
okcuaom yriepona (IV)

37 VYronbHas KUCI0Ta U €€ Bbu6nuoreka [JOK §35, Nel-3,
COJIH https://m.edsoo.ru/00ac006¢c = ¢.123
[TpakTrueckas pabota Ne
4 no teme "llonyuenue

38 JIEKUCJIOTO Ta3a bubmorexa HOK §36, c.130
T ) https://m.edsoo.ru/00ae027¢ o
KauecTBeHHas peakuus
Ha KapOoHaT-HOH"

IlepBoHavabHbIE §51-52,
MTOHATHUS 00
39 OpPraHUYeCKUX BEIIECTBaX bubmorexa HOK Nel-6,
p B https://m.edsoo.ru/00ae054¢ | Tectl-2,
KaK O COeTUHEHUSX
c.180
yriaepoaa
Kpemuuii u ero 516 OK §37-38,
40 p noamnoreka 1 Nel-3,

COCIMHCHU

https://m.edsoo.ru/00ae080a

TecTl-2,
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c.134

[TpakTrueckas pabota Ne

5. Pemienue

A1 OKCIIEPUMEHTATbHBIX bubmmoreka [JOK §42,
3a]1a4 110 TEME https://m.edsoo.ru/00ae0bf2 =~ ¢.191(11)
«BaxaeIe HeMeTaIbl
1 UX COCOUHCHHS
KonrtponsHas pabora Ne3

4 o treMe «Baxueiimine bu6mmoreka [IOK 3amauaNe4,
HEMETAILIBI I UX https://m.edsoo.ru/00ae0el8 | c¢.137
COCTMHCHHM S
OO6mrast XxapakTeprucTUKa
XUMHUYECKHUX DJICMCHTOB
— METaJIJIOB. §39, Nel-6,

43 Meramueckas CBs3b U bubmmoreka [JOK recr]-3
METaJInYecKas https://m.edsoo.ru/00ac103e o141 ’
KpUCTAJUTHYECKast
pemérka. @u3nveckue
CBOMCTBa METAJIOB
XHUMHUYECKHE CBOMCTBA §41-42,

44 METaJLJIOB. bubmuorexa [JOK Nol-3
DIIEKTPOXUMHYECKUH P https://m.edsoo.ru/00ae1156 c150 ’
HaIpsDKEHUH METaJlIOB
OO6mme crmocoob
MOJIy4EHUSI METAIIJIOB.

45 CmnaBel. BeraucieHus mo Bbu6nuoreka [JOK §40, Nel-3,
YPaBHEHUSM XUMHYECKUX https://m.edsoo.ru/00ael156  c¢.143

peaKuuii, €Clii OJIMH U3
pEareHTOB COJCPKUT



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIPUMECH

§24, Nel-6,
46 [Tonsitue o Koppo3uu bubmuorexa [JOK recr]-2
METaII0B https://m.edsoo.ru/00ac1278 c112(1 ’1)
Eub 10K §43, Nel-3,
nOIHoTEKA
47 Hlenourpie MeTanb! https://m.edsoo.ru/00ae14b2 reetl-3,
c.155
43 OKCHuIbI M TUAPOKCUIBI Bbu6nuoreka [JOK 8§43, Ne4-6,
HaTpus U Kaus https://m.edsoo.ru/00ae14b2 = c¢.155
[IlenoyHo3eMeNbHBIE §44-, Nel -
49 METaJUTbl — KaabIUH 1 bubmorexa LHOK 5, Tectl-3
. . https://m.edsoo.ru/00ael5e8 ’ ’
MarHui c.158
. §45, Nel-5,
Baxneiine coequHeHUS bubmuorexa [JOK
50 Tectl-3,
KaJabLUs https://m.edsoo.ru/00ael5e8
c.163
O06001IeHnEe 1 [ToBTOPHUTH
51 N
cUucTeMaTH3allus 3HaHUI §39-49
5) X(éCTKOCTEiBOIlH u Bubauoreka [IOK §45, c.163
CHOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne
53 6 1o Teme ")KéCTIiOCTL bubnumoreka [IOK §46, c.164
BOJBI U METOJBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
Eub OK §47, Nel-4,
54 AmoMuHUI nosmorexa I TecTl-2,
https://m.edsoo.ru/00aelc64
c.167
55 AmMdoTepHbIe CBOMCTBA bubmmoreka [JOK §47, Ne5-8,
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64 | Tecr3-4,



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

c.167

Eub 10K §48, Nel-4,
HOIMoTEKA
56 XK 1-3
e1eso https://m.edso0o.ru/00ae1d86 TEETRSS,
c.173
Oxcunpl, THAPOKCHABI U 49, Nel-4,
A AP A bu6mmoreka [IOK 3
57 conu xene3a (I1) u tectl-3,
https://m.edsoo.ru/00ae35e6
xenesa (111) c.176
O06001IeHnEe 1 [ToBTOPHUTH
58 .
cucTeMaTH3allus 3HaHUI §39-49
[TpakTuueckas paborta No
7. Pemienue
JKCIIE eHTal b K
59 MEePUMEHTATHHBIX nonmoreka 11O §50, c.177
3a71a4 110 TEME https://m.edsoo.ru/00ae3de8
«BaxkHelmue MeTaaiIsl U
HAX COEIUHEHUSY
Brruncnenus mo
YPaBHEHHUSIM XUMHUYECKIX
peaKuuii, €Clii OJIMH U3
60 pEeareHTOB J1aH B U30BITKE Bbu6nuoreka [JOK SagagalNe] -
WA COAEPKUT MPUMECH. https://m.edsoo.ru/00ael750 3
Brraucnenns MmaccoBoi
JIOJTU BBIXO0J1a IPOAYKTA
peakuuu
O06001IeHnEe 1 [ToBTOPHUTH
61 .
cUucTeMaTH3allus 3HaHUI §39-49
KonTpomnbnas padorta N4
o teMe «Baxueiimine 3amauaNe3,
62
MeTaJlIbl U UX c.176

COCOUHCHUA»



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

BemecTBa u maTepuaisl B §45, Nel-3,
63 MOBCEHEBHOM KU3HU 1 bubmorexa [JOK tectl-2
g https://m.edsoo0.ru/00ae3£50 ’
YyeJoBeKa c.207
64 XUMHYECKOe 3arps3HEHUE | bu6mmoreka [IOK §43, Nel-2,
OKpY’KaroIlen cpeJibl https://m.edsoo.ru/00ae4270 = ¢.199
65 Ponb xumun B perennu | bubnumoreka [IOK $46, ¢.209
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIil ypok.
66 0 60(15) eHI/IeyE 1 bubmuorexa [JOK [ToBTOpUTH
Hl . https://m.edsoo.ru/00ae0d0a = §35-40
CUCTEMaTH3aIus 3HAHUI
PesepBHBIil ypoK.
67 OGog GHI/IeyII/: 1 bubmorexa [IOK Hostoputs
t . https://m.edsoo.ru/00adb33c =~ §41-44
CUCTEMaTH3aIus 3HAHUI
PesepBHBIil ypoK.
68 0 60g eHHeyE 1 bu6mmoreka [IOK [ToBTOpUTH
o . https://m.edsoo.ru/00ad9cb2 = §45-49
CUCTeMAaTH3alHsI 3HAHHHA
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 8-9 knaccwl/ Pymzutuc I'.E., ®enpaman @.I°. Mocksa «3narenbctBo «lIpocBerienue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

KommnreroTep, HHTEpaKTUBHASA JOCKA, PAa31aTOYHbIN MaTepral

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/

but6mmoreka [IOK


https://m.edsoo.ru/










