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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBAaHUM K pPe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yueToM (enepanbHOi pabouelt mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MPECTaBICHUE O LENAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M pPAa3BUTHUA OOYYaIOIIMXCS CPEACTBAMHU Yy4eOHOro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEP)KAHNUE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyEMYIO
[OCJIEIOBATEIbHOCTh  M3YYEHHS] XHUMHHM C  YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKH Y4eOHOTO Tmpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOYKHOCTH y4€0OHOTO IMpeAMeTa B peajlu3aldd TPpeOOBAaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB  y4€OHO-NIO3HABATEJIIbHON  NE€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusl.

N3yuyeHne XUMHUM HA YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO IMOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTHSI UHTEIUIEKTYyalIbHBIX CIIOCOOHOCTEN U
UHTEpEecOB OOydaroluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iiero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW [ (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyuJarolerocsi, ero MpeACTaBICHUH O MaTepUaAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O MPEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00ATBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IIPOJIOBOJILCTBEHHOM
po0seM, MpoodIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHune xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYPbl IUYHOCTH O0YHAIOIIUXCS, MX O0MIel 1 (YHKITMOHATEHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINUJICHUS] U TBOPYECKHX CIIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HUX CAaMOCTOSTENbHOM Yy4eOHON JAeSITenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINIICHUS, 3aKJIQIbIBAET OCHOBBI
MIPEACTABIICHUA O €IUHCTBE TMIPHUPOABI M YEIOBEKA, SIBJISCTCS KIFOUEBBIM ITAllOM B
(GbopMHUpPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUS B OOyUYE€HHWH XUMHUU OOECIIEUHBAIOTCS CHEIHPHKON
COJlep KaHUsl TPeIMEeTa, KOTOPBIM SBJISETCS MEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MMOHATHN XHUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATaIONIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CHUCTEeMHOTO Tonxofa kK e€ m3ydeHuro. CoaepaHHe CKIAIbIBACTCS M3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEILHOTO
Pa3BUTHS 3HAHWW HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJIOKEHbI SMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS
K Jpyromy W 00€CleurBalOT OOYy4YalIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO TPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KAFOIITUI
Mup, 6uosiorusi, pusrka, MaTeMaTuKa, reorpadus, TEXHOJIOTHS, UCTOPUSI.

[TporpamMMa ocCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHeHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, crnenuuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydeHHs] Ha CIEQYyIolIeM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKAs HAMPABICHHOCTh OOyUYEHUS XUMUH,
mupdepenuranys  oOydeHus,  BKIOYArOMmias  OpOoQUIbHYIO  MOATOTOBKY
oOyyarolmuxcs M TOCIEAYIOIIee CaMOOIpeAeieHHe B BBIOOpE HAmpaBICHUS
oOydeHus B NpoPUIBHBIX KiIaccax.



VYriyOn€HHOe  M3ydeHuEe XUMHUM CHOCOOCTBYET — pealM3aluyd  3ajay
pohecCHOHANBFHOM OPUEHTAIIMU M HAIIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOydYaromemycsi NpOsSBUTH CBOM WHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOI0JKEHUS
oOpa3oBaHus U JajdbHEHIIeH Tpya0BOH AESTEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIONIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3AlUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHusI.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yrJIyOJICHHOM YpPOBHE,
peanu3yroTcs B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
4eJl0oBeKa M OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJIBTYpbl. 3ajada y4eOHOro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(aKTOB, MOHATUMN, 3aKOHOB M TEOPETHUYECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPUOOIMICHHWH K HAyYHBIM
METOJaM TMO3HAaHMUS TPU H3YUYCHUM BEIIECTB U XUMHYECKUX PEaAKIUH,
(dbopMHUpPOBaHUY U PA3BUTUHU TTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHWHW B Y4YEOHO-IO3HABATEIILHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEesATEIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro oOpamieHusi ¢ BEUIECTBaMU B
MMOBCEHEBHOM KU3HHU.

[enun u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U 00IIEH KyIbTYPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOINX LEIeH:

GbopMHpOBaHHE MHTEIUIEKTYalbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUMH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKU3HU;

dbopMHUpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI [IJIi TOHUMAHUSI XUMHUYECKOH CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOECHUE S3bIKA HAYKH;

NpUOOIICHNE OO0Yy4YaroluXxcsi K CaMOCTOSITEIbHOM TIO3HABATEIbHOU W
UCCIIEIOBATENIbCKOM  JIESITENIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMHpOBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00mIeH  (PYHKIMOHAIBHOW W  €CTeCTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUW OOBSACHATbL U OLICHUBATh SIBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3YysS 3HAHUS W OMNbIT, NOJYYECHHbIE NMPU H3yYECHHH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4alolmuXxcs HWHTEpeca K H3YyUYCHUI0O XHUMHH U cdepam
JESITEIbHOCTH, CBSI3AaHHBIM C XUMHEH, MOTHBalUsA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOILIETO PO U HAIIPABICHHOCTH JAJIbHEUIIIET0 00yUeHMS;

OCO3HAaHUE LIEHHOCTH XMMHUYECKUX 3HAHUU B KM3HHU YEJIOBEKA, IOBBIILICHUE
YPOBHSI 3KOJIOTUYECKOW KYJIBTYpbl, HENpUATHE NEUCTBUN, MPUHOCALIUX BpeX
OKPYKaIOWIEN CPEeJI€ U 3JOPOBBIO JIOJIEH;

NpUOOpPETEHNE OO0YYAIOIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMITETEHINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEIBHOCTH.

Ha yriny6nénnoe uzydenue yueOHOro npeamera «XuMus» orogutcs mo 102
yaca B 8 u 9 kiaccax (3 vaca B Hemeln0), TO €CTb 2 4Yaca B HENEN0 3a CUér
o0s3aTenbHOM yactu OOIT OO0 u 1 yac 3a cuér wactu OOIT OO0, popmupyemoit
y4acCTHHKaMU 00pa3oBaTellbHbIX OTHOIIEeHW. Bcero 204 wyaca 3a 1Ba rona
oOyJeHus.



COJEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESATENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HUKHOBCHHS U Pa3BUTHS XUMHUU. XUMHS B CUCTeMe HayK. Tena u
BelecTBa. PU3NYECKHE U XUMUYECKHUE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETHYECKMX M SMIMPHUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaOJIOJIEHUE, U3MEPEHHUE, IKCIEPUMEHT, MOJEINPOBAHNE, BBIUMCIICHHUE.
[IpencraBieHust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, ruroTes3a, TEOpHUs, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

[TonsitTue o MeTogax pabOThl ¢ XMMUYECKUMHU BemiecTBamu. OO0pyaoBaHMe
HIKOJILHOM XuMuyeckoi Jnabopartopuu. IIpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JTJAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemectBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MOPObI U MUHEpaIbI. [IoHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszneneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XuMUYECKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHThl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainel 1 HemeTasuibl. BemecTBa MOJEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMYI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTH 3JIEeMEHTOB. OTHOCUTENbHAs aToMHas Mmacca. OTHOCHUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHUYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreiimieii ¢opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3anMoCBs3b KOJIMUECTBA,
MacChl M 4YHMCJAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuersl mo ¢dopmysnam
XAMUYECKUX COE€AUMHEHUN. MoJiisipHas macca cMmecH BewecTB. MonbHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIbl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.

@u3n4ecKne U XMMHYECKUE SBJICHUSA. XMMHUUYECKAsl PEaKLUs U €€ IPU3HAKHU.
VYcnoBus npoTeKaHuss XUMHUYECKUX PEaKIHil. 3aKOH COXPAHEHHUsI MacChl BELIECTB.
ATOMHO-MOJNeKyJsipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.
XUMHYECKUE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMenieHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIIEpUMEHTAIBHOE M3Y4Y€HUE BEIIECTB U SIBICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBaHueM. M3ydeHune u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB — METANIOB W HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHue BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIEHCAIlus BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBieHUuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX pEeaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHnue ruapokcuaa meau (11) mpu HarpeBaHuu, B3auMOICHCTBHE
xenesa ¢ pactBopom conu Menu (II). Mzyuenue cnoco0oB pasnenieHus cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbI[TAPUBAHUE, TUCTUIUISLIAS,
xpoMmartorpadus), MPOBEACHHE OYUCTKU IOBapeHHON conu. Habmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHEHHS MACCHI.

BaxxHeillne npeacTaBuTe 4 HCOPraHUYECKUX BelIeCTB

[IpencraBnenuss o razax. Bo3gyx — cMech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA T10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B MpHU
XAMHUYECKUX PEAKIUAX.

Kucnopon — snemeHT M mpocTtoe BemecTBO. HaxoxaeHnue kuciopona B
npupoze, puzndeckue u XMMUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS M OKUCIICHUS).
[Iponecchl okucneHus B xuBoil mpupoge. Oxcupawl. [IpuMmeneHue kwuciopona.
CniocoObI MoTy4eHus KUCIopoaa B 1abopaTOpuu U MpOoMbIIIeHHOCTH. [ToHsaTHE 0
katanuzatope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
Moaudukamus Kuciopoaa. O30HOBBIH CIIOH, €T0 3HAYCHHE IS Y)KUBBIX OPTaHH3MOB.
Paspyiiennue 030HOBOTO Ci10s1.

TennoBolt 3hdekT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKHE peakuuu. TormBo. Mcnonbs30BaHue yriisi U METaHaA B
KauyecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn —anemenT u npoctoe BeuectBo. Haxoxnenrne Bogopoaa B Ipupoze,
bu3nYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moiyueHus. [lonsitue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAYECTBE TOILIMBA.

Bona. ®dusnueckue cBourcTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIe M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
@daxkTophl, BIUAIONIMNE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIECTB.
Crioco0bl BhIpaXCHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PACTBOPEHHOTO



BEILIECTBA, MOJIApHAs KOHIEHTpanusa. Pojib pacTBOpOB B MpPHUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Boabl. llonsitue 00 ocHoBaHusax. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukarnusa neopranmdeckux coemuHeHnid. Oxcuzapl. Kmaccudukamms
OKCHUJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIC, aM(pOTEepHBIE) U
HecosieoOpasyromue. MexayHapoHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMS OKCHIOB. OU3NUECKHE U XapPAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[loHaTHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJEPIKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapogHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3NMYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMHU, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMH).
Psan aktuBHoctn MmeraiuioB H.H. bekerosa. Ilonmydenme xucnor. Kucmorel B
pUpPo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Kmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aUMOJIEUCTBUE C KHCJIOTHBIMU OKCHIaMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJIyYeHUS. AMBOTEPHOCTb.
[Tonsitue 006 amdoOTEpHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIOB IIMHKA W
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAMH U IIEI0OYaMHK) U
MOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHble Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha IpUMEPE cpeaHux cotier. [lomyuenue conen.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBbHOE N3YUEHUE BEIIECTB U SBJICHUM:

KOJIMYECTBEHHOE OMPEIECICHUE COAEPKaHUSI KUCI0pOJia B BO3IYXE;

MOJIy4eHHUE, COOMpaHKE, PACTIO3HABAHUE U N3YUYEHUE CBOMCTB KHCIOPOa;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM ¢ YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3liaMyu OKCHUJIOB U ONHMCAHKUE UX CBOMCTB;

MOJIy4eHHe, coOupaHue, pacrno3HaBaHWE W HM3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3auMO/IelicTBIE Bojopoaa ¢ okcuaoM menu (II);



UCCJEIOBAaHUE OCOOEHHOCTEH pAcTBOPEHHMS BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBLIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHAUKATOPOB;

UCCIIeJOBaHHE 00pa3l0B HEOPTaHNYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (I1) ¢ pactBopoM cepHOM KHCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIn3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pElIeHHEe HKCIEPUMEHTAIbHBIX 3a3dady 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkon u Ilepumoamueckasi cucreMa XHMHYECKHX
iemeHTOB /I. U. MennesieeBa

Crpoenne aromoB. XuMHUYecKas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
peakiuu.

[lepBble TOMBITKM KIAacCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENIbHBIX
MeTajulax, TaJoreHaX, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIe
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbiTHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMmeHToB [[. M. Mengeneesa. KopoTkomepuoanas u
JuMHHONepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoast u rpynmsl (A- u b-rpymibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagnoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTaIb. DHEPreTUYECKHe YPOBHU W MOAYPOBHU
atoma: s-, p-, d-opOurtanmu. DNEKTPOHHbIE KOHPUTYpalUd U 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTtomMoB. PU3HYECKUN CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnbl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000JI0YEeK aTOMOB
nepBbix 20 xumudeckux 35eMeHToB [lepuoanueckon cucremsl 1. . Menneneena:
pacupenesieHue 3JIEKTPOHOB 110 DJHEPreTUYECKMM YPOBHSAM, IIOAYPOBHIM H
opouransm. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJUHEHUN XMMHUUYECKHUX 3JIEMEHTOB B IIEPUOJAX U



rpynmnax. XapakTepUCTUKA XHMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSPHAs CBS3b, KOBAJEHTHAS HEMOJSIpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBS3M.
DOneKTpOHHBIE U CTPYKTYpHBIE POpMYyIibI BemiecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopHble BeniecTBa. THUITBI KpUCTAIITMYECKUX PEIIETOK:
MOHHAs!, aTOMHAsI, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHrue CTeneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHUCIHNTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIpomeccsl
OKHUCJIEHUSI U BOCCTaHOBJIeHHsA. Oxuciaurenn M BoccTaHoBuTenU. CocTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN M PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOJAOM 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYI;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIMIMX  HPUMEPHl  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIBHBIX PeaKkuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3yYEHWH XMMHM B § Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK ¥ TIOHATHUM, IPUHATHIX B OT/ACIbHBIX €CTECTBEHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: ABJIeHUE (IIPOLECC), Hay4YHbIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, aHajlu3, CHHTE3, KiaccUuKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®uzuka: sBIECHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EAMHUIBI H3MEpeHHs, 00bEM, Macca, arperatHble
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, XUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOABI, MOJIE3HbIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIbI.



9 KVIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHune u yriyOneHue 3HAaHUN OCHOBHBIX pPa3lelioB Kypca 8 Kiacca.
Crpoenne atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHs
nonuzauuun). [locnenoBaTenbHOCTD 3aNIOJHEHUS JIEKTPOHHBIX OpOUTANIEH aTOMOB
Majbix mepuofoB. OCOOCHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTaNe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMUYECKUX HJIIEMEHTOB B CBETE
NPEACTABICHU O CTpoeHMM aroma. CTeneHb OKHUCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTtBa. BemiecTBa B TBEpJOM, >KUJIKOM U Tra3000pa3zHOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJE€HTHas (HEmoJspHasi,
noJisipHasA); OOMEHHBIA W JIOHOPHO-aKLENTOPHBIM MeXaHu3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexMmoleKysipHble B3aUMOJICHCTBUS (BOJAOPOJHAS CBS3b, CUIIBI BaH-aep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJNTMYeCKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  IPOTEKaHUS  XMMHUYECKHUX  pPEaKLUil.
Knaccudukaimsa XuMUYECKUX PEaKIUi MO Pa3IMYHBIM TpU3HAKaM (10 YHUCIY |
COCTaBY YYacTBYIOIIMX B pPEaKUWU BEIIECTB, MO TemIoBoMy 3hdeKTy, Mo
MU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolnX BELIECTB).

DNeMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPTeTUKA XUMUYECKUX PEAKIIHIA.
TenmoBolt 3PHEeKT XUMUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXMMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusa. Beruucienus mno
TEPMOXUMHUYECKUM YPaBHEHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKUWU. 3aKOH JEHCTBYIOUIUX Macc.
@DakTopbl, BAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIMH. DHEPrus aKTHBALUU.
[Tonsitue o katanuze. epmentbl. THruOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecun, npuHuun Jle Ilarense. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOphI, BIMSIOIMIME HA COCTOSHHE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHUS  XHUMHYECKHUX
NpEeBpaIlleHU B PA3IMYHbIX YCIOBHUSAX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTETHHO-BOCCTAHOBUTEIIHHBIC peaKunu. OkucauTenpHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTtaBieHHEe ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNeKTpoIuTHYECKasi Jauccouuanusl. XHUMHYECKUE peaklMd B pPacTBOpax.
Teopus sanekTponuTudeckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. I[loHAaTHe O ruHOpaTax W KPUCTAUIOTHApPATAX. OJIEKTPOJUTHl U
HEAJIEKTPOIUThl. KaThoHbl, aHWOHBL. MeXaHU3M AUCCOLMALNAM BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUThL. CTereHb
JNACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe mnOpou3BEACHHE  BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOIUTHYECKAS AUCCOLHAIUA
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoKCTBa
KHUCJIOT, OCHOBaHUW M COJiEd B CBETE MPEACTABICHUM 00 3IEKTPOITUTHUYECKOU
nuccoruanu. KauecTBeHHbIE PEaKIIMU HA WOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
MOJICNIAMU KPUCTAINIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peakUu OT BO3IEUCTBUSA
pa3snTUYHBIX (AKTOPOB;

OTBITHI, WIUTFOCTPUPYIOIIUE 00PaTUMOCTh XUMHUYECKUX PEAKIIUIA;

HCCIICIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB, Ipollecca AUCCOLMALAN
KHCJIOT, IIIEJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (lakMyca, MEeTHIOpaHka u peHosndranenna) ais
ONPEAEIICHUS XapaKTepa CpeAbl B pACTBOPAX KUCIIOT, OCHOBAHUN U COJIEH;

MPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKkuid (TOPEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS );

pacno3HaBaHUE HEOPraHWYECKUX BEHIECTB C IIOMOIIBI) KayeCTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne AKCHEPUMEHTANbHBIX 337ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE peakuun», «['maponus conei», «DIEKTpoOIUTHYECKAs
JIACCOLIUALIHS.

HemeTaJuibl 1 X COeIMHEHUS



OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymoTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COCIMHEHUI HEMETAJIIOB.

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOIECICTBUE
C MeTajylaMd, HEMEeTallaMu, BOJOM, Iuenouamu). Xioposojopon. CoisHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IMOJy4YEHUE, NpUMEHEHHUE. JlelicTBUe Xjopa U
XJIOPOBOZOPOJA HAa OpraHU3M YeJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJICHUE B
npupoze. [louaTue o KuCI0poACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOGEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE CTEIEHU
okuciieHusi. CTpoeHue U (pU3NYeCKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciortamu). CepoBoaOpoAd, CTpoeHHE, (UIUUYECKUE U
XMMHYECKHE CBONCTBA (KHUCIOTHBIE M BOCCTAHOBHUTEIbHBIC CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTas KHCIOTa M €€ COJIH.
Cepnas kucnota, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJj1acca KUCIOT U cnenuduyeckue). Coau cepHON KUCIOThl. XUMHUUYECKUE PEAKIIUH,
JeXallie B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[TpencraBieHuss 0 XUMUYECKOM MPOU3BOACTBE U CBS3aHHBIX C HUM NMpPOQecCHsix.
[Ipumenenue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakIuu Ha CYIb(UT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U ee COEIMHEHUN B MPUPO/IE.
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHUE BO3/1yXa), CIOCOOBI €ro MpeI0TBPAILICHHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (pusmyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBYE C METallaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKUEe M XUMHUYECKHE CBOMCTBa (OKHCIIEHHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTY4YeHHE B JaOOpaTOpUu
¥ MPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(paznokeHue M B3aUMOJICHCTBUE CO IIejoyaMu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeuabl azota (I, 11, IIL, IV, V). A3otucTas kucnora.
A3OTHas KHCIIOTa, €€ MOdy4YeHHe, PU3NIECKUE U XUMUYECKHE CBOICTBa (00II1e KakK
NpEICTaBUTENS Kiacca KHUCIOT M creuu(puyeckue), NMpuMeHeHne. XUMUYECKue
peakumy, JieXKalye B OCHOBE ITOIYYEHUSI a30THOM KUCIIOTHI B IPOMBIIIIIEHHOCTH.



Hutpatel u HuTpuTh.. KauecTBeHHBIC peakuu HAa HUTPAT- U HUTPUT-AHUOHBI
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amorponHsie Moaudukaruu Gpocdopa (6ebiii 1 KpacHbIi dhocdop),
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (III, V), dochopras kucnora, ¢usndeckue U XUMHUYCCKHAE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorenunax docdopa (I, V).

[TonsiTe 0 MUHEpPATBHBIX YA00pEHUsAX. A30THBIE, PochOpHbIE, KOMIIIIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHNE OKPYIKAIOMIEH Cpeibl COeTMHEHUSIMU a30Ta
u docdopa.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbsl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBME C METaJlIaM{, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoit kucinoramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, NEHCTBUE HA JKUBbIE
OpPraHU3MBl, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHepHl,
cBsA3aHHbIe ¢ okcuaoM yriaepoza (IV). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XUMUYECKHME CBOMCTBa, IoJyueHHe U  npumeHenue. KapOoHatsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakis Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavyabHBIC IOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoja: yriieBoAOpoabl (MeTaH, 3TaH, THJIEH, aleTHJICH), 3TaHOJI, TJIMLEPHH,
yKCyCHas kKucioTta. [IpupoaHbple UCTOYHUKHU YTIIEBOAOPOJOB (yroiib, MPUPOTHBIN
ra3, He)Th), MPOAYKTHI UX NEPEPabOTKU, UX POJb B OBITY U IMPOMBIIICHHOCTH.
[TonsiTHe 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKHpax, Oeikax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EIMHCTBO OpraHWYecKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
MeTaJlJIaMH, KHCIIOPOAOM, YTJIEPOJOM, TaIoTeHaMH), MOTyYeHHEe W MPUMEHEHHE.
Ponb kpeMuus B nipupoje u texuuke. Oxeun kpemuus (IV), kpemHueBas kuciora,
CHJIMKATHI: (PU3HUECKHE U XUMUYECKUE CBOMCTBA, MOTYYeHHE H IPUMEHEHUE B OBITY
U MPOMBIIINIEHHOCTU. BakHeilme cTpouTenbHble MaTepHallbl: KepaMuKa, CTEKIO,
IIEMeHT, OeToH, kene300eToH. [Ipobrmembr 06e30macHOrO0  WCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.



Bbop. Ocobennoctu ctpoenust aroma. OO0IIHe MpeacTaBIeHUs 0 GU3NYECKUX U
XAMHUYECKUX CBOWCTBax. bopHas kuciora.

OKCHEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIUX (U3MYECKHE M XMMHUYECKHE CBOMCTBa
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JII0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOJIOJIeHHe  Tpolriecca  OOyrJIMBaHUS ~— caxapa  [OJ  JICUCTBUEM
KOHILICHTPUPOBAHHOUW CEPHOU KUCIIOTBHI;

U3y4EHHUE XUMUUYECKUX CBOWCTB Pa30aBI€HHON CEpHON KUCIIOTHI,

IIPOBEJCHIE KaUYECTBEHHBIX PEAKIN Ha CYIbPUI-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAO0JIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UUYECKMMHU CBOMCTBaMu a3oTa, (ochopa u wux
COEIMHEHUI, 00pa3amMu a30THBIX U POCPOPHBIX YAOOPEHUN;

nojiyueHue, coOupaHue, pacrno3HaBaHHME W H3Y4YEHHE CBOICTB aMMUaka,
M3YYEHUE CBOMCTB COJIE aMMOHMS,

MPOBEICHHE KAaYECTBEHHBIX PEaKUUid HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
docdaT-uoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YECHUE B3aUMOJICUCTBHS KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoc(HOPHON KUCIIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTaJUIMYECKUX PELIETOK anmMasa, rpadura u
dymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTA3a;

noJilyueHue, coOupaHue, pacro3HaBaHUE M M3yYeHUE CBOMCTB YTJIEKHCIIOTO
rasa;

MPOBEICHHE KauyeCTBEHHBIX pEaKIUui Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE NMPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMUEN CHIIMKATHON ITPOMBIIIJIEHHOCTH;

pelIeHne SKCepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTauioB. OO0IIast XapaKTepUCTHKA XUMHUUECKHX 3JIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX IOJ0XeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
snemeHToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHune MpOoCThIX BEMIECTB — METAIIOB. MeTalmndeckas CBSI3b U MeTaJUIMUeCcKast
KpUCTaJUTMYECKas perneTka (MPUMUTHBHAS KyOndecKkasi, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHaJjibHast
IJIOTHOYTIAKOBAHHAsS). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJLIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertauioB.  OOmue
XUMHUYECKUE CBOWCTBA MeTaioB. OOmme crnocoObl TOJYYEHHUS METAJIOB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CraBbl (CTajib, YyryH, AOpaIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIIICHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME UX aTOMOB, HAaXOXJECHUE B IPUPOJE.
duznyeckre 1 XUMHUYECKHE CBOMCTBA (HA MpUMepe HATpUsI U Kajus), MOJydeHHUe.
OKcuibl ¥ TUAPOKCUIBI HATPUA U Kaius. [[pyuMeHeHre menoyHbpIX METaIOB U UX
coeMHEHNH. brosornueckast pojap HaTpUs U KaJusl.

[[lenoyno3emenbHble METAUIbI MarHMii M KaJblMH: IIOJIOXKECHHE B
[Tepnoanueckon cucreMe xumudeckux 3yemeHToB 1. . MenaeneeBa, CTpoeHuEe nx
aTOMOB, HaxXOXJeHue B npupojae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeire coeMHeHus Kaablius U MarHus (OKCUJl, TUIPOKCHUI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. Kpyrosoport
KaJIbIUS B IPUPOJE.

AJOMUHHUIA: TI0JI0keHHE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOE€HHE aToma, HaxOXJAcHHE B mpupone. Pusnyeckue u
XUMHUUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwot b-2pynn

OOmiast xapakTepUCTHKa MeETaIoB b-rpynm (MOOOYHBIX  MOATPYIM):
nonoxkenue B llepuomnueckon cucreme Xxumuuyeckux dimemeHtos . U
MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHHE «IIPOBajiay AJIEKTPOHA Ha
puUMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajeHTHBIE COCTOSTHUST aTOMOB
d-3]1eMEHTOB, CTENEHUW OKHUCICHHUSI AaTOMOB B COEIUHEHUSX. 3aBUCUMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUAOB METAJUIOB OT 3HAUYECHUS
CTEIICHU OKUCIICHHS SJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[IepBOoHayYaIbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COEUHECHUSIX.

Mens u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJAENCTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



coJisix, ux mpuMeHeHuu. [IpeacTaBiaeHus 00 aMMHAYHBIX KOMITJIEKCAX cepedpa u
Meau. KauecTBeHHBIE peakIiny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHue aTOMa, CTENIEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMU HA KATUOHBI LIMHKA.

Kenezo: cTtpoeHue atroma, cTeneHH OkucieHus. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, IpuMeHeHue. buonornyueckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (1) u xenesa (III), ux cocras,
CBOICTBa U nostyueHue. KauecTBeHHbIE peaKkI[uu Ha KaTUOHBI Xkee3a (2+) 1 xkenes3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJICTBO uyryHa W CTaju.
DKoJIOruYecKue MpoOIeMbl, CBA3aHHbBIE C METAJTYPTrUYECKUMU MTPOU3BOJICTBAMHU.

DKCIEpUMEHTATBLHOE U3YUYEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICMCTBUS METAJIOB C BOJIOW, C pACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAHUE TMPOIECCOB AJIEKTPOIn3a pacTBopoB xyopuaa meau (1) m monuna
KaJIHsl, KOPPO3UU METaJIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucinoramu;

M3Y4YEHHUE CBOMCTB KapOOHATOB U T'UIPOKAPOOHATOB KAJIBIIMS, )KECTKON BO/IBI;

M3YYEHHE MPOILIECCOB IMOJIYYEHHS] TUAPOKCUIOB JKele3a, UX XUMHUYECKUX
CBOJCTB;

U3y4YeHHUE TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMi Ha MOHBI (MarHusl,
KaJIbIIUSl, JIFOMUHUS, IIUHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0/ICHUE U ONMKCAaHWE OKpAallMBAHUS IUIAMEHU WOHAMM HATpHs, Kadus U
ENISIVER

uccienoBanne aM(pOTEepHBIX CBOMCTB THAPOKCHIA ATIOMUHHS, THAPOKCUIA
xpoMma (II1) u rugpokcuaa HUHKA;

pellIeHne KCIEPUMEHTATIBHBIX 3a/1ad Mo TeMe «BaxHeliue MeTamibl U UxX
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMHoJb30BaHUE
BEILIECTB M XMMUYECKHX peakuuit B ObITy. llepBas momoiub mpu XUMHUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBbie Matepransl u TeXHOJNIOTHH. [[pUHINIBI «3€TI€HOU XUMUW.



OCHOBBI IKOJIOTMYECKOW TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUYCHHUE
W3YYaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opraHu3Ma 4yesnoBeka. [lorsTre o 3m10poBoOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaroleh cpebl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMHU YIJIEPO/Ia, a30Ta, CEPBI, TSKEIBIX MeTaIUIOB. [loHsATHE
o [IJIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMy MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENIEIICHNE KHUCIOTHOCTA TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0Opa30BaHUs KUCIIOTHOTO JOX/IS, U3y4YeHHE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IloBTOpeHne W 00001IeHNe 3HAHMH OCHOBHBLIX pa3ieioB KypcoB 8-9
KJIACCOB

[leprognuecknii 3akoH U [lepuoanueckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE IMPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUUYECKHUX IJIEMEHTOB U UX COCIMHEHUN B MEPUOJIaX U TPyIIIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buabl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
PELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukanysa XUMHUECKMX pEAKIUHA 10 Pa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOKHOCTU TNPOTEKAHUSI XUMHUYECKUX TMpPEBpallCHU B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pacTBopax. ['maponms coseit. Peakunu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIUTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: SBJICHUE (TPOIIECC), HAYYHBIN (aKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiIacCU(UKAIUs, MEPUOIUIHOCTS,
HaOJII0JICHHE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepUaJIbl.

®dwu3rka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, ATOMbI U MOJIEKYJIbl, arpETaTHbIE COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUINYECKAs pELIETKa, AJEKTPOH, AIPO aTOMAa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIBI, KBaHTBI, PaJHMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
DIIEKTPUICCKUI 3apsij], IPOBOJIHHUKH, TOJYIPOBOTHUKH, TUICKTPUKH, COTHCUHBIN
CIIEKTp, pa3jioKeHne 0eIoro CBeTa B CIEeKTP.

Buonorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JCMEHThI, IHTATEIbHBIC
BEIIECTBA.

['eorpadus: atmochepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE
UCKOTIaeMble, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTHMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOrPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH H
BOCITUTATEIHLHOU ACATEIHPHOCTA 00pa30BaTEILHON OpraHU3aIlKi B COOTBETCTBHH C
TPAIUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIHTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHITHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
oOyyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACIIEIMI0, TOHUMaHKE 3HAYCHUSI XUMUUECKON HayKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO O0IIEeCTBa, B Pa3BUTHU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJbHBIX HOpPMax U MpaBUIaX MEXKJIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHO00Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B MpoIiecce yIeOHOH U
BHEYUEOHOM JeATEeTbHOCTH;

TOTOBHOCTh OIIGHMBATh CBOE MOBEJICHHUE W TIOCTYNKHW CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) GpopMupoBaHUsI HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U HEOOXOJUMBIC JIJIs
MOHMMAHMUS CYIIIHOCTH HAyYHOW KapTHHBI MUPA;

OCO3HAHUE [IEHHOCTH HAyYHOTO MO3HAHMUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME Hay4HBIX TMPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHOM U TEXHOJOTMYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAllUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIEI0OBATEIHCKOM



JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHUS W YPOBHS JajJbHEHILEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTOJsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJNIIOJIEHUS] TpaBui OE30MACHOCTH TpU  OOpaIleHUH C
XUMUYECKMMU BEIIECTBAMH B YUCOHBIX U )KM3HEHHBIX CUTYyAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMUpOBaHNE LIEHHOCTHOI'O OTHOLIEHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA U K MCCIIEOBATENbCKOM AESATENbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOMMOCTH OTHOLIEHUS K MPUPOJIE KAK UCTOUYHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKpYXalollel cpe/ibl; 0CO3HAHUE II100aTbHOr0 XapaKkTepa SKOJIOTHYECKUX MPoOdIeM
U IIyTel UX pelIeHus; CHOCOOHOCTh MPUMEHSATD 3HAHMUSI, TOTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a[ad, CBA3AHHBIX C OKpYXKalolled Cpenoi; aKTUBHOE
HENPUATHE NEUCTBUN, PUHOCSIIUX BPE] OKPYXKAIOUIECH Cpeae; OCO3HAHUE CBOEU
pOJIM Kak TpaKAaHWHA W MOTPEOUTENS] B YCIOBHUSAX B3aUMOCBS3M IMPUPOIHOM,
TEXHOJIOTUYECKON U COLUAIBHON Cpel; TOTOBHOCTh K YYaCTHUIO B NMPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl 00YYarOIIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XMUMHU OCHOBHOTO 00111er0 00pa30oBaHMs, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIIIX
MaTepuajJbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHEprusi, sSBIICHUE, HAy4YHbIH ()aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHNE, U3MEPEHHUE, UCCIIEIOBAHUE, SKCIIEPUMEHT U JPYyTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU JCUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B@XHBIMU  JUIi  TOBBILICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJAEpX)aHUs Yy4eOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMM, @  TaKXKe  IPOEKTHO-UCCIENAOBATENbCKOU  JEATEIIBHOCTU
oOyJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COITUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJB30BaTh MPHUEMBI JIOTMUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHHWH: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSATHUSIMU); aHAJTU3UPOBATH,
CpaBHUBaThb, 0000mIaTh, BBIOMpPATh OCHOBAaHUA JJIs  KJIAaCCUPUKALIUU |
CHUCTEMATHU3AINA XUMUYCCKUX BEIIECCTB M XUMUUYECKUX PEAKIUH; yCTaHABIMBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHbBIC, JEAYKTHBHBIC, TI0 aHAJIOTHH ); PeIaratb KPUTEPUU
U BBISBJISATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B U3yUaeMbIX IpoIleccax U
SIBJICHUSIX; TPOBOJAUTH BBIBOJBI U 3aKIIOUCHUS, YMEHHS MPUMEHSATH B Ipoliecce
MO3HAHUA NOHATHS (IPEIMETHBIE U METANPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIIbHBIE TIPEICTABIICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XuMHuueckas ¢GopMmysia W YypaBHEHHUE
XUMHUYECKOMN peaKIuu — MpU PElIeHNH YU4eOHBIX 3a/1a4; C YY€TOM 3THUX MOJEIbHBIX
MPEACTABICHUM  XapaKTepu30BaTh M3ydyaeMble XHMMHUYECKHE BEIIECTBA U
XUMUYECKUEC PEAKITUU.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHUSI TMPUMEHSATH METOJbl HAyYHOTO TO3HAHHWS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATCIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIIHCKOM ISATeTLHOCTH,

YMEHUS HCIOJL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATH (DAKTHI, BHISBISATH
u QopMynupoBaTh MmpodiieMy, ONMPENeNsTh IMeNib W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeJIaraTh OMMCATEIIBHYIO HIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBJIATh €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHUS HEO0OXOIUMBIX
MapamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3yJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUST ¥ BBIBOABI MO PE3yibTaTaM IPOBEIACHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJICIaHHON padoTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HAyIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTEepHETa); aHATM3UPOBAaTh MHPOPMAIIUIO U KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYHMBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO JJIS pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3nuuHble METOAbl M (QOpMYyJIUpOBaTh 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOU MJis BBINOJHEHHUS Y4YEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUU U PAa3IUYHbIE IOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpMY MpEICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIM S3bIK B KaueCTBE CPEJCTBA PaldOTHI C
XUMHUYECKON HH(OpMaIUell; NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aO0OpeBUaTypbl, HOMEHKIIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MIPEACTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JCSITCIIBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CHTAIUCH
pE3yJIbTAaTOB BBITIOJIHEHUS] XUMHUYECKOTO OSKCIEpUMEHTa (MCCIIeI0BaTebCKON
71a00paTOPHOI MM MTPAKTUYECKON padOThI, yueOHOTO MPOEKTA); B XOJe JUaiora u
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€E M BBICKA3bIBATh UJIEH,
(bOpMyIMpPOBaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPEIOKESHHON
3a/aum.

2) ymMeHus y4eOHOTO COTPYIHUYECTBA (TPYNIIOBas KOMMYHUKAIIHS):

y4acTBOBaTh B TPYMIOBBIX (opMax paboOTH: IUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOH paboThl, OMpENesiTh CBOIO pOJIb, PACHPENesITh 3aJadll MEXIy
YJICHAMH TPYNIBI, BBIIOJHATH CBOIO YacThb pPAaOOThI, KOOPAWHUPOBATH CBOH
JNEUCTBUS C JACUCTBUSAMH JIPYTUX WICHOB KOMAaHBI, ONMPEACIATH KPUTEPHH IIO
OIICHKE Ka4yeCTBa BBHIMIOJHEHHON pabOThHI; pemiaTh BO3HUKAIONIUE MPOOJIEMbl Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIJIACOBAHMS TIO3WIIMM, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIE JelCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I PETYJIATUBHBIMUA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOpPraHMn3allli, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHMsI pellaTh ydeOHbIE M HCCIEN0BATEIbCKUE 3aJaud: CAMOCTOSITEILHO
BBIOMPATh CIIOCOO pelIeHHs] yueOHOM 3a/1auu (CpaBHUBAaTh HECKOJIbKO BApHUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELICHUU y4eOHOW WU
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3YJIbTaTOB (OPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTH CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oO1rero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISIET PEAM30BbIBATh YIIIYOJIIEHHOE U3YYCHUE KaK B PaMKax OTJIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alid WHAUBUAYAJIbHBIX 00pa3oBaTeIbHBIX
TPAEKTOPUIA, B TOM UYHCJIC UCTOJB3Ysl CETEBOE B3aUMOJICUCTBUE opranu3anuu. [lo
3aBEpPIICHUU pealu3aluy MpOorpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydaroniuecs
CMOTYT JIeTajbHEe OCBOUTh MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PEIIaTh 3a/1a4r 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUH, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 001acTH
«X¥UMU»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIHHOCTH IO TOJYYCHHIO
HOBOTO 3HaHWS, €ro WHTEPIpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHSX; OOECIeUYnBaIOT
BO3MOKHOCTh YCIIEITHOTO OOYYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHiy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSTHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETall, QJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi U MOJICKYJIsIpHAsg Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIbHAS TIJIOTHOCTh Ta30B, OKCH, KUCJIOTA, OCHOBAHUE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHI, XHUMHYECKas PpPEeaKIlus,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUs, PEaKIUU Pa3I0KeHUs, PeaKIuu
3aMeIIeHUs, peaklMu OOMEHa, 3K30- W JHJAOTCPMHUUYECKHE PEaKIUH; TEIUIOBOU



ah(deKT peakiuu; SAPO aToMa, JICKTPOHHBIN CIIOW aroMa, aTOMHas OpOWTAalb,
paanyc aToMa, XMMHYECKas CBS3b, NOJIAPHAs U HEMOJSpHAas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BEIleCcTBa B
pacTtBope; 3JIEKTPOOTPUUATENBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEId H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ 3JIEKTPOHHOTO OaaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MPU ONUCAHUY BEILIECTB U UX MPEBPAILICHUMN;

UCII0JIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENICHb OKHUCIIEHUS DSJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIaCCy COeMHEHUN 10 hopMyiiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MAacChl BELIECTB, IOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHa ABOTAJIPO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIbHBIX M TEOPETUYECKUX METOdax
HCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIINIA;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT MX M0J0keHUs B [leproanueckoii cucreme:

OIMMKCHIBATH U XapaKTEPHU30BaTh TabInuHy0 hopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpynmna)», «Mainbie nepuoab» U «00JbIITUE IEPUOABDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIoTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBay, ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XMMHWYECKHX 3JIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U pacHpeeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KIacCU(UIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBa,
XUMUYECKUE PEaKIMH (110 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TerioBoMy b PexTy);

XapaKTEePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHMUW M COJI€l, T'€HETUYECKYIO CBS3b MEXAY HHUMH,



MOATBEPXKJAsi TMPUMEpPAMH  MOJICKYJSPHBIX  YpPaBHEHHWW COOTBETCTBYIOIINUX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KHUCJIOPO/a, BOJOPOAA M BOJABI B MPUPOIHBIX MpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUSA, BO3MOXKHOCTH TPOTEKAHHUS XMUMHUYECKHUX NPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSMHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMyJie COCAMHCHHS, HaXOIUTh
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MOJSPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKOMN peaKIuu;

MIPUMEHSATh OCHOBHBIE OIEPAIlMU MBICITUTEIHPHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIEeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHIX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOJOJIeHHUe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIEPUMEHT (pEaIbHBIH U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOTO CoIepKaHUS;

pPacKpbIBaTh CYINTHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHS, COCTaBIISATH
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peaKIuii (MeTOA0M
AJIEKTPOHHOTO OaslaHca);

yCTaHABIMBATh CBA3UM MEXKIYy peaqbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMH, TTPOMCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpPa3us BEIIECTB, COOTHOCHTh XUMHUYCCKHUE 3HAHHS CO 3HAHUSMU
JIPYTUX YYeOHBIX MPEIMETOB;

cOOJTI01aTh TpaBwIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MTOCY/IbI 1 000PYI0BaHHMSI, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHCHUS J1a0OpPATOPHBIX OIBITOB H
NPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(BoloOpoJia ¥ KUCJIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEICICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTAIBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHMYECKUX COCAMHEHU;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAaMHU  XMMHYECKOW  TIpPaMOTHOCTH,
BKJTFOYAFOIIEH YMEHUS 0€301acHOTO OOpaIeHHs C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPABUJI MOBEACHUS B IEISIX COEpPEKEHUS
3JI0POBbSI 1 OKPY>KAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMUpOBaHBI
CJICTYIONTUE TIPESIMETHBIC PE3YIbTAThl U3YUYCHHS XUMUHU Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PeaKIlus, TEIIoBOU 3(PhEeKT peakiuu, MOJb, MOJISPHBIHI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAINS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE PEaAKIUH,
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIMH, OKHUCJIHUTENb, BOCCTAaHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTD,
XUMUYECKasi CBSA3b (KOBAJEHTHAs, MOHHAS, METAJUIMYECKasi), MEXKMOJICKYJISIPHbBIC
B3aMMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), KomruiekcHbIe
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIECTKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IpaHELIeHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi TJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBL, CKOPOCTH
XUMUYECKOUN PEaKinu, KaTalau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJMHAMMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUI U IPUMEHSATh
9T TIOHSATHUSI IPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHHUII;

UCITI0JIb30BAaTh XUMHUECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENIENIATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIBl XUMHUYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHUYECKHUX COCIUHEHUSX, 3apsA]l HOHA MO
XUMUYECKON (hopmysie, XxapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATH €r0 MTOHUMAaHUE:!

OMMKCHIBATH U XaPAKTEPHU30BaTh TabInuHy0 hopmy [leprnonnueckoit cucTeMsl
XUMHUUYECKUX DJIEMEHTOB: pa3INyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «massie
NEPUOJIbI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguyeckoil cucreme c
pacrpeneseHueM JJIEKTPOHOB IO JHEPreTUYEeCKUM YPOBHSIM, MOJYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHOJIOB;

BBIJICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUIOB) B Mpejesiax MaJbIX MEPUOJIOB U TJIaBHBIX MOJATPYIII C
Y4E€TOM CTPOEHHUSI HX aTOMOB;



PacKpbIBaTh CMBICI TEOPHUH JICKTPOJIUTHUECKON JUCCOIMALINY, 3aKoHa ['ecca
U €ro CIJEJICTBUI, 3aKOHa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUSs
CKOPOCTHM XMMHUYECKOW pEaKI[MW, HampaBJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTENIEHEH OKMCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUIECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOIMAIIMN KUCIIOT, HIeI0Ye
U COJICH; TIOJIHBIC U COKpAIIEHHbIEC YPABHEHUSI PEaKIIMii HIOHHOTO 0OMEHa; peaKIui,
MOATBEPAKAAIONMIUX CYIIECTBOBAHUE T'E€HETUYECKOM CBSA3M MEXKIY BeleCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUIPOJIHM3Aa COJEd MOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pPEaKIIil, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIM  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MIPEICKA3bIBATh XapaKTEP CPE/Ibl B BOJHBIX PACTBOPAX COJICH;

XapaKTepPU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablUN, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, Cepedpo)
U 00pa3oBaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacCTBOPOB
(aMMHaK, XJI0pOBOJOPOJ, cepoBOaOpoa, okcuasbl yriaepoaa (II, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), ceprucras, cepHas,
azoTHasi, (pocdopHas, yrojbHas, KpeMHHEBasT KUCIOTHI, OKCUAbl U THUIPOKCHUJIBI
MetaioB [A—ITA-rpynn, amromunus, meau (II), nunka, xenesa (11 u I11));

MOSICHITh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJICOAEPKAIINE KUCIOTHI XJOpa, a30TUCTasi, OOpHas, YKCyCHas
KHUCIIOTBI U UX coyi, Tamorenuibl kpemaus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT xanus;

OMKCHIBATH POJIb BAXKHEHIIINX M3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BIIUSTHUC HA KUBBIC OPTaHWU3MbI, MPUMEHEHHUE B PA3IMYHBIX OTPACIISAX IKOHOMHUKH,
MCIIOJIB30BaHUE ISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJAUTH PEAKIMU, MOATBEPKIAIONINE KaUeCTBEHHBI COCTaB Pa3IUYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MyTEM COJEp>KalIUEecs B BOJHBIX PacTBOpPAx



WOHBI: XJIOPUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapOoOHAT-, CHIUKAT-,
cynbdut-, cymbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCHUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUI B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEpPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJe COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeiinyo (GopMyiy BEelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XUMHYECKUX PEAKIMH C YIEeTOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTA, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaeisiTh COCTaB CMECEil;

coOJII01aTh MpaBuiia 6e30macHoO paboThI B Ta0OPATOPUH MPHU UCTIOIB30BAHUH
XUMHUYECKOM TTOCY/IBI M1 000PYI0BaHNS, a TAKXKE MTpaBUiIa 0OpaIieHus ¢ BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBHITIOJHEHUS JIA0OPATOPHBIX OMBITOB |
NPaKTUYECKUX paldOT MO MNOJYyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaKa M yrieKHUCIIOro ra3a) U PerieHUI0 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TMpEIACTaBIsATh PE3yNbTaThl JKCIEpUMEHTa B  (GOpME  BBIBOJIOB,
JTIOKA3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEPAIlMH MBICIUTEIHPHOW IEATEIBHOCTH (aHAMHM3 H
CUHTE3, CpaBHEHHE, O0O0O0O0IIEeHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIUM,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JICHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIICHHBIN );

OpUMEHATh  TpaBwia  Oe3omacHOro  oOpalieHuss ¢  BEHIECTBAMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, PABHJIA ITOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPYXKAIOIIECH TMPUPOIHON Cpenpl, MOHWUMAaTh Bperd (OMacHOCTH)
BO3JICHCTBHSI HA JKWUBBIC OPTraHU3MBI OIPEJCICHHBIX BEIIECTB, IOSACHITH Ha
pUMeEpax CIOCOObl YMEHBIIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS,
3HAUEHHUE KUPOB, OCIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJy4YEHHBIE MpelCcTaBiIeHUs O cdepax MpodecCHOHaTbHON
NeSATeTLHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KAaK OCHOBY
Ui IPOEeCCHOHANBHON OpUEHTAIlMM M IS OCO3HAHHOTO BBIOOpAa XMMHMU Kak



po(UIBLHOTO MpeMETa MPHU MPOIOKEHUU 00yUEHHUs Ha YPOBHE CPETHETO OOIIET0
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHUYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEICHUS YUEOHBIX HCCIICIOBAaHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPTraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U (uu¢posBbie)
KonTposbHbie IIpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 6 2 https://resh.edu.ru/
MPaKTUYECKON NeATEIbHOCTH
YeJI0BeKa
BemectBa u xummnueckue
12 . 19 1 https://resh.edu.ru/
peakuuu
Uroro no pazaeny 25
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKUX BeIIECTB
Bo3znyx. Ilonstue o razax.
2.1 yx 14 1 1 https://resh.edu.ru/
Kucnopoa. Oxcujibt
Bonopoa. [Tonsitue o kucnorax
2.2 AOPOAL 6 1 https://resh.edu.ru/
U COJIAX
Bona. PactBopsl. [Tonsitue 06
23 A P 12 1 1 https://resh.edu.ru/
OCHOBaHUSIX
OCHOBHBIE KJIacChl
2.4 . 14 1 1 https://resh.edu.ru/
HEOPraHUYECKUX COCAMHEHUI
Hroro mo pazaeny 46




Pasznen 3. [lepuoguueckuii 3axon u [lepuoguyeckasi cucrema xummueckux 3jaemMenToB /. M. MenaeneeBa. CtpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknuun

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 14 https://resh.edu.ru/
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma
XuMu4ecKas CBI3b.
3.2 OKHCIUTEIBHO- 12 https://resh.edu.ru/
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
Hroro no pazneny 26
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3neu 1. BemecTBo U XMMHYecKasi peakus
[ToBTOpeHue u yriayoieHue 3HaHu| o
1.1 p yrLy 8 https://resh.edu.ru/
BEILIECTBE
OcCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
1.2 ? p 14 1 1 https://resh.edu.ru/
XUMUYECKUX peaKuid
DNEKTPOIUTHYECKAs JUCCOLUAIIM.
1.3 p At 12 1 2 https://resh.edu.ru/
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Wroro no pazaeny 34
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.1 p P 6 1 https://resh.edu.ru/
anemeHToB VIIA-rpynmsl. ['anorenst
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://resh.edu.ru/
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 10 1 https://resh.edu.ru/
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 11 1 2 https://resh.edu.ru/
KPEMHHI, UX COeTMHEHMs. bop
Hroro no paszneny 33




Paznen 3. MeTaJIBI M BX COETUHEHUS

3.1 ‘ OO01re cBOICTBA METAIIJIOB 5 https://resh.edu.ru/
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUS 15 2 https://resh.edu.ru/
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
(o o
Hroro no pazaeny 5
Paznea 5. O06001menne 3HaAHUI
51 [ToBTOpeHUE 1 0000IIICHNE 3HAHUT 5 5 https://resh.edu.ru/
OCHOBHBIX pa3/IeioB KypcoB 8—9 KiaccoB
Wroro no pazneny 5
PesepBHoe Bpems 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 0fpazoBaTELHEIE
padoThI padoThI pecypenI
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
| yenoBeka. KpaTkue cBenieHust 00 UCTOpUHr | https://resh.edu.ru/
BO3HUKHOBEHMS U Pa3BUTUA XUMHUHU. XHUMHUS B
CUCTEME HayK
Tena u BemecTBa. PU3NYCCKUE U XUMUYECKHUE
2 CBOIicTBa BemiecTB. PU3nNUEeCKue U 1 https://resh.edu.ru/
XAMUYECKHE SBIICHUS
[TonsiTHE O TEOPETUUECKUX U IMITUPUUECKUX
MeTO/aX MO3HAHMS B €CTECTBEHHBIX HAyKaX.
3 SI3BIK xuMuHn. VICcTOUYHUKY XUMHYECKOU 1 https://resh.edu.ru/
nndopmanuu. [TousiTne o MmeTogax paboThl ¢
XAMUYECKHMH BEIIECTBAMU
[IpakTnueckas padora Ne 1 o teme "lIpaBuna
4 paboThI B 1ab0paTopuu U MPUEMBI 00OpaIieHUs 1 1 https://resh.edu.ru/
¢ JIabOpaTOpHBIM 000pyIOBaHHEM"
5 YucTteie BemecTBa 1 cMecH. CriocoObl | https://resh.edu.ru/
paszeneHus CMecu
[TpakTuueckas padora Ne 2 o Teme
6 "Paznenenue cmeceit (Ha mpUMepe OUYUCTKH 1 1 https://resh.edu.ru/
MoBapeHHoit conn)"
7 ATOMBI U MOJIEKYJIbI. XUMUYECKHE DIIEMEHTHI 1 https://resh.edu.ru/




10

[Ipocteie u crokHbIC BeniecTBa. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHHUSI.

Xumuueckas popmyra. BalreHTHOCTh aTOMOB
XUMHAYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSIHCTBA
COCTaBa BEIICCTBA.

Omnpenenenre BaIGHTHOCTH aTOMOB T10
(dbopMynaM OMHAPHBIX COCTMHEHHIA

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

11

12

13

OTHOCHUTENbHAA aTOMHAg Macca.
OTHOCHUTEBHAS MOJIEKYJIIpHAs Macca

BrranciaeHuss oTHOCUTEIEHOMN MOJ'ICKy.]'ISIpHOfI
MacCChl B€IICCTB, MOJ'ISIpHOﬁ MacCChbI, MaCChbl
BCIICCTB U KOJIMYCCTBA BEIICCTBA

MaccoBas 1075 XUMUYECKOTO 3JIEMEHTA B
COCANHCHHUHU

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

14

15

16

Beruncnenus MaccoBoi 101U XUMUYECKOTO
areMeHTa o Gopmysie coeTMHEHUS
Haxoxxnaenue npocreiiiieit popmyIbt
BEILECTBA I10 MACCOBBIM J0JISIM 3JIEMEHTOB
Brruucnenus npocreitmeit popmysl
BEILECTBA I10 MACCOBBIM WJIM MOJIBHBIM J0JISM
JJIEMEHTOB

https://resh.edu.

https://resh.edu

https://resh.edu

ru/

.ru/

.ru/

17

KommnuectBo Bemectsa. Monib. B3aumMocBs3b
KOJINYECTBA, MACChl U YHCJIAa CTPYKTYPHBIX
€IUHUII BELIECTBA

https://resh.edu

.ru/

18

MomnsipHast Mmacca cMecH BeliecTB. MosbHas
JIOJISI XUMHAYECKOTO PJIEMEHTA B COCTMHCHUHT

https://resh.edu

.ru/




Haxosxnenue npocteiimiei popmyibt

19 https://resh.edu.ru/
BCIIECTBA 10 MOJIbHBIM JOJISIM 3JIEMCHTOB
XUMHYECKHUE SIBJICHUS. XUMHUUYSCKAs peaKIus

20 U €€ NMpU3HaKu. 3aKOH COXPaHEHHUsI MacChl https://resh.edu.ru/
BEIECTB

)1 AToMHO-MoIIeKyJsipHas Teopusi. XKu3Hp u https://resh.edu.ru/
nestenbHOCTH M. B. JIomoHOCOBa

” XI/IMI/IIIG:CKI/IC ypaBHEHUS. THUIIBI XUMHUYECKUX https://resh.edu.ru/
peakiuit
Pacyérbl Mo XMMHUYECKUM ypaBHEHUSIM

23 KOJIMYECTBA X MAaCChI UCXOQHBIX BEILECTB WA https://resh.edu.ru/
MIPOJYKTOB PEAKIIUU
Brrunciienus o ypaBHEHHSIM XUMHYECKON

4 pEeaKIMu: KOJIMYECTBa BEIIECCTBA, MACCHI 11O https://resh.edu.ru/
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WK MPOJAYKTOB PEAKLIUU

)5 KontponbHas padota NQH 1 mo Teme "BermecTBa https://resh.edu.ru/
Y XUMUYECKUE PEAKIINH

26 Bo3nyx — cmecs ra3os. [lonstue o razax. https://resh.edu.ru/

27 3akoH ABoraJipo. MomnsipHblif 00bEM ra3os https://resh.edu.ru/
Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA

28 ra3a 1o U3BECTHOMY €ro KOJIMYECTBY https://resh.edu.ru/
BelIeCTBa, 00bEMY
OrHocuTenbHas IJIOTHOCTH T'a30B.

29 BrruncieHue oTHOCUTEILHOM IJIOTHOCTH https://resh.edu.ru/

ra3oB




30

31

32

Onpenenenre OTHOCUTEIbHON MOJIEKYJISIPHOM
MacChl ra3000pa3HOTO BEIECTBA 10
W3BECTHON OTHOCHUTEIBHOM MIIOTHOCTH

BrrunciieHus OTHOCUTEIbHOM MOJICKYJISIPHOM
MAaccChl ra3a Mo U3BECTHOI OTHOCUTEIHHON
IJIOTHOCTHU

OOBbeMHbBIE OTHOIICHUS Ta30B MPH

XUMHUYCCKUX PCAKIHAX. Brruncienus o06éM0B
ra3oB IO YPAaBHCHUIO XHUMHAYECKOH pe€aKuuu

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

33

34

35

Kuciiopos — 37eMeHT U IPOCTOE BEIIECTBO.
KpyroBopot kuciiopojia B mpupo/ie
Oxcuipl. CriocoObl MOTydeHHs KUCIopoa B
nabopaTopuu ¥ MPOMBIIIIICHHOCTH

[IpakTuueckas padbora Ne 3 o Teme
"Ilonydyenue u cobupanue Kucioposa,
M3y4YEHHUE ero CBOMCTB"

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

36

O30H - altoTponHast MOAUPUKALUS
kucinopoa. TermnoBoi 3¢ (HeKT XuMHUIeCcKon
peakImu, TepPMOXMMHUUYECKHE YPaBHEHHUS, IK30-
Y HJ0TEPMUYECKHE PEAKLIUU

https://resh.edu

.ru/

37

38

TommmBo. Mcrionbs3oBaHue yris U1 ME€TaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa.

Beruucrienus no ypaBHEHUSIM XUMHYECKON
peaKIuy: KOJINIECTBA BEIIECTBa, 00BEMA,
MAacCCBhI 11O U3BECTHOMY KOJMYCCTBY BCIICCTBA,
00BEMY, Macce peareHToB WK MPOIYKTOB
peakuun

https://resh.edu

https://resh.edu

.ru/

.ru/




39

40

Kontponbnas padota Ne 2 o teme "Bo3myx.
Kucnopon. Oxcunpr"
Bogopon - anemMeHT u mpocToe BeliecTBO.

CriocoOsl nostydeHus BOAOPOIa B
1ab0opaTopuu U MPOMBIIIIIEHHOCTH

https://resh.edu

https://resh.edu

.ru/

.ru/

41

[TpakTuyeckas padora Ne 4 o Teme
"ITonydeHue u coOupanue BOIOPOaa,
M3y4YEeHUE ero CBOMcTB"

https://resh.edu

.ru/

42

43

44

Hcnonbs3oBanue BoIOpO/Ia B Ka4eCTBE
TOILJINBA

ITonsTue o xuciorax u coysax. CocTaB KMCIIOT
H coJIeH

Brruncienusa 00béMa, KOJIMYECTBA BEIECTBA

ras3a o U3BeCTHOMY €ro KOJIMYECTBY
BEIIECTBA U 00BEMY

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

45

Brrunciienus mo ypaBHEHHSIM XUMHYECKON
peaKkInu: KOJINYeCTBa BEMIeCTBa, 00bhEMA,
MACChI 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WK MPOIYKTOB
peakuuu

https://resh.edu

.ru/

46

47

48

®dusnyeckue cBoKcTBa BOAbl. Boaa B mpupoae

AHanu3 u cMHTE3 — MCTObI U3YUCHUS
CcOoCTaBa BOAbl. XMMHYECKHE CBOMCTBA BOIHI.

CocTaB OCHOBaHUI

https://resh.edu
https://resh.edu

https://resh.edu

.ru/
.ru/
.ru/

49

PactBopel. PacTBOpHMOCTE BELIECTB B BOJIE.
HaceimienHble 1 HEHACBIIICHHBIE,
KOHIEHTPHUPOBAHHbIE U pa30aBIeHHbIE
pacTBOpHI

https://resh.edu

.ru/




50

51

52

53

CriocoObI BBIpaKCHUsT KOHIICHTPAITHH
PacTBOPOB: MaccoBasi 0I5l PACTBOPEHHOTO
BEIIIECTBA, MOJIIPHASE KOHIICHTPALIUs

[IpakTrueckas padota Ne 5 mo reme
"[IpuroroBiieHrEe paCTBOPOB C OMPEACIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BeuiecTBa.lIpurorosienue pacTBOpoB ¢
OnpeeIEHHON MOJISIPHOU KOHIICHTPALUEH
pacTBOpEHHOTO BemiecTra'

Boruncnenus ¢ UCroib30BaHUEM MTOHSITHS
«MaccoBasi I0JIsl BEIIeCTBA B PACTBOPE»
Brruucienus ¢ HCob30BaHUEM TTOHITHS

«MOJISIpHAass KOHLHCHTPAIA paCTBOpéHHOFO
BCIICCTBA»

https://resh.edu

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

.ru/

54

Boruncnenus ¢ ucnosib3oBaHueM rpaukoB
PacTBOPUMOCTH I pacu€TOB paCTBOPUMOCTH
BEIIECTB

https://resh.edu

.ru/

55

Posnp pacTBOpoB B IpUpOAE U )KU3HU
yenoBeka. KpyroBopot Boibl B IPUPOE.
3arpsi3HeHue NpupoaHbIX Boa. OxpaHa U
OYHUCTKA IPUPOJIHBIX BOJ

https://resh.edu

.ru/

56

57

O0001IeHE ¥ cUCcTeEMaTH3alus 3HAHUI

KonTponbnas padora Ne 3 o reme "Bonopon.
Bopga. PactBopbl. OcHoBaHus"

https://resh.edu

https://resh.edu

.ru/
.ru/

58

59

OKcupl: coCcTaB, KJIacCUpUKAIU,
TPUBHAJIBHBIC HA3BAHUA

HOJ’IY‘ICHI/IC 1 XUMHYECKHE CBOMCTBA OKCHIOB

https://resh.edu

https://resh.edu

.ru/
.ru/




60

61

[TonsiTHe 0 TUAPOKCHUIAX — OCHOBAHUSAX U
KHMCJIOPOJICO/IEPKALUX KUCIOTAaX
duznyeckne U XMMHUYECKHE CBOICTBA KUCIIOT.
[TonydyeHue KuciaoT

https://resh.edu

https://resh.edu

.ru/

.ru/

62

63

64

Knaccudukanus ocaoBanuid. [1l€noun, nx
CBOWCTBA U CIIOCOOBI OJTYUCHUS
HepacTBoprMbie OCHOBaHMsI, X CBOMCTBA U
CTIOCOOBI OTYYCHUS

[TonsiTre 06 aM(pOTEPHBIX THIPOKCHIAX:
XMMHYECKHE CBOICTBA U MOJIyYEHUE.
[IpumeHeHne BaXXHEUIINX OCHOBaHUMN

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

65

Comu: cocraB, Kiaccu(uKanus, TPHBHAIBHBIE
Ha3BaHUA

https://resh.edu

.ru/

66

67

dusnueckue U XMMUYECKHUEe CBOMCTBA COJICH.
[Tonyuyenue conen

I'eneTnyeckas CBA3b MCXKAY KilaCCaMu
HEOPTraHNYCCKUX COE€OUHEHUI

https://resh.edu

https://resh.edu

.ru/

.ru/

68

[IpakTnueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4y 110 TEME
«OCHOBHBI€ KJIaCChl HEOPIaHUYECKUX
COCIMHEHUI»

https://resh.edu

.ru/

69

Brrunciienus mo ypaBHEHHSIM XUMHYECKON
peaKIu: KOJIMYeCTBa BEMIeCTBa, 00BhEMa,
MACChI 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WK MPOIYKTOB
peakuuu

https://resh.edu

.ru/

70

BBI'—II/ICJ'IeHI/ISI MaCChI HpO)IYKTa peaKHI/II/I 10
HU3BECTHOM Macce OJHOT0 U3 UCXOIHEIX

https://resh.edu

.ru/




BELIECTB, B3ATOTO B BHJIE PACTBOPA,
COJIEPIKAIIIETO ONPEIEIEHHYI0 MAaCCOBYIO
JIOJIKO PACTBOPEHHOIO BELIECTBA

Kontponbnas padota Ne 4 o teme

71 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://resh.edu.ru/
coeguHeHuin"
[TepBbie MOMBITKY KIACCHPUKAITUN
72 XUMHMYECKUX 31€MEHTOB. [loHsATHE O rpyImax https://resh.edu.ru/
CXOJIHBIX 3JIEMEHTOB
73 DNeMEHTHI, KOTOPBIE 00pa3yoT aM(OTEpHBIC https://resh.edu.ru/
OKCHUJIbI U TUJPOKCHIBI
[lepuonnueckuii 3akoH. OTKpBITHE
[Tepuoanueckoro 3akoHa. Koporkonepuoanas
74 U nnuHHONEepHoAHas (hopmbl [lepuoanaeckoit https://resh.edu.ru/
CHUCTEMBbI XUMHUYECKUX 3jieMeHTOB J[. 1.
Menneneena
75 [Iepuoab! u rpynis https://resh.edu.ru/
76 OCHOBHBIE CBEICHUSI O CTPOCHUHU aTOMOB https://resh.edu.ru/
77 CocraB aTOMHBIX A11ep. DIEKTPOHbI https://resh.edu.ru/
73 N3oTombI Kak pa3sHOBUAHOCTH aTOMOB https://resh.edu.ru/
XUMHUYECKOTO JI€MEHTA
DneKTpoHHask OpOUTaIh. JHEPTETUUECKUE
79 YPOBHH | MOJypPOBHU aToMa; S-, p-, d- https://resh.edu.ru/
opOuTamn
20 DNeKTPOHHBIE KOH(MUTYPAINH U YJIEKTPOHHO- https://resh.edu.ru/

rpaduyeckue GopMyIibl aTOMOB




81

82

83

CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHUYECKUX IEMEHTOB
IIepunonnueckoii cucremst .M. MeHnneneena

3aKOHOMEPHOCTH U3MEHEHHS pajiyca aTOMOB
XUMHUYECKUX 3JIEMEHTOB, METAIITNYECKUX U
HEMETAJJTNYECKUX CBOMCTB IO TPyIIaM 1
nepuojam

W3meHeHue CBOMCTB COEAMHEHUN XUMHUECKUX
AJIEMEHTOB B MEPUOIaX U rpymnmax

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

84

XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA TIO
ero nojoxenuto B [lepuoanueckoii cucreme
J.N. MenneneeBa

https://resh.edu

.ru/

85

86

87

3nauenue [lepuoauyeckoro 3akoHa u
[Teproanueckoi CUCTEMBI XUMUYECKHX
OJICMCHTOB IJI pa3BUTHUA HAYKH U ITPAKTHUKU

QHGKTpOOTpI/IHaTCJILHOCTB XHUMHUYCCKUX
aneMeHTOB. KoBaneHTHas noJsipHad u
HCIIOJIAPpHAA CBA3b.

Honnag cBa3p

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

88

89

90

DNEeKTPOHHBIE U CTPYKTYpPHBIE (hOPMYJIIbI
BEILIECTB

Kpucrannuueckue 1 aMop(HbI€ BEILIECTBA.
Turbl KPUCTATUIMYECKUX PEIIETOK U MX
XapaKTepUCTHKA

[TpuurHBI MHOTOOOpa3us BEILECTB,

3aBHCUMOCTh CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHUS

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

91

CreneHb OKUCIECHUSA

https://resh.edu

.ru/




92 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 https://resh.edu.ru/

03 XUMHUYECKUE HIEMEHTBl — OKHUCIUTEIU U 1 https://resh.edu.ru/
BOCCTaHOBUTENH
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

94 BOCCTAaHOBUTEJIbHBIX PEAKIIUI, METO 1 https://resh.edu.ru/
ANIEKTPOHHOTO OaslaHca
Boruncnenus no ypaBHeHUSIM XUMHUYECKOMN
peaxkiuu: KOJINYeCcTBa BEIEeCTBa, 00bEMA,

95 MAaccChl 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, 1 https://resh.edu.ru/
00BEMY, Macce peareHTOB W IPOIYKTOB
peakiumn
Brruucnenus npocreiieil MOJIEKyIIpHOI

96 (hOopMyIIBI BEIIeCTBA IO U3BECTHHIM MacCOBBIM 1 https://resh.edu.ru/
JIOJISIM 3JIEMEHTOB

97 KonTponbnas padota Ne 5 mo reme "CtpoeHue | https://resh.edu.ru/
aToma. XMMH4Y€ECKas CBSI3b"

98 PesepBHbIil ypok 1

99 PesepBHBIil ypok 1

100 PesepBHbIil ypok 1

101 PesepBHBIi ypOK 1

102 PesepBHBIi ypok 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

KoaunuyecTBO 4yacoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnbsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

1 CrpoeHnue aToMOB 1 https://resh.edu.ru/
ITocnemoBaTeIbHOCTD 3aIIOJIHEHUS

2 AJICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX 1 https://resh.edu.ru/
MEPUOJIOB
OC0OEHHOCTH 3aMOJHEHUS AICKTPOHHBIX

3 B 1 https://resh.edu.ru/
opOuTaeii aToMOB OOJIBIIINX TIEPUOIOB

4 Crelnelnn OKUCIEHNUSI U BAJIEHTHOCTD 1 https://resh.edu.ru/
Buasl xumnueckoii cBsi3u. OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA MEXaHU3M

5 . 1 https://resh.edu.ru/
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
MexMOIEKyIIpHBbIE B3aUMOIEHCTBHS
THUIBI KPUCTAIIINYECKUX PELIETOK,
0COOEHHOCTH CTPOCHHUS KPUCTAIITHIECKHIX

6 pemeETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT 1 https://resh.edu.ru/
TUTA KPUCTAIUTUYECKOM PEIIeTKU U BUIA
XUMHYECKOH CBSI3H
Knaccudukanmsa XMMHYSCKUX PEAKIIUNA 110

7 b p 1 https://resh.edu.ru/
pa3IMYHBIM NpPU3HAKAM

8 Bxomnas konTponpHas padbora 1 1 https://resh.edu.ru/
OHepreTrka XUMHUUECKUX PEeaKIIi.

9 P . P . 1 https://resh.edu.ru/
TennoBo# 3 PexT XUMUIECKON peakIuu

10 3akoH ['ecca u ero ciaencTsus 1 https://resh.edu.ru/




11

BeraunciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3 dexra
XUMHUYECKON PEAKLIUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
IPOPEarupoBaBILIETO MM 00Pa30BaBIIETOCS
BEIECTBA

12

13

IToHsATHE O CKOPOCTU XMMHUYECKOM pPEaKIUU.

3aKoH ACHCTBYIONIMX Macc

Oueprus aktuBauuu. [lonsTue o karanuse.
®depmeHThl. UTHTHOUTOPBI.

https://resh.edu

https://resh.edu

.ru/

.ru/

14

@akTOpBI, BIUAIOIINE HA CKOPOCTh
XMMHYECKON peakiuu

https://resh.edu

.ru/

15

16

17

ITonsATHE O XUMHYIECKOM paBHOBCCHUU,
npunuun Jle Hlarense

q)aKTOpr, BINAOIIMEC HAa COCTOAHUC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/IC BO3MOXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B
PA3IMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

18

BaxHble OKHCIUTENIN U BOCCTAHOBHUTEIH.
[Tepmanranat kanus

https://resh.edu

.ru/

19

CBolicTBa MPOCTHIX BEIIECTB — METAJUIOB U
HEMETAJUIOB, KUCJIOT U COJIEH — B CBETE
Mpe/ICTaBICHUH 00 OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUAX

https://resh.edu

.ru/




[IpakTrueckas padota Ne 1. Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

20 https://resh.edu.ru/
«OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIC
peaKIm
Kontponbnas padota Ne 1 o teme

21 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS https://resh.edu.ru/
XUMHYECKUX PEAKIIUI»

2 PactBopenue kak (hU3MKO-XMMHUYECKUT https://resh.edu.ru/
npoiece

23 DNEKTPOIUTHI U HEAJIEKTPOIUTHI https://resh.edu.ru/

24 Teopust PIEKTPOTUTUYECKON AUCCOIUAIIUN https://resh.edu.ru/

75 HNonnoe npoussenenre Boabl. Bonopoansiil https://resh.edu.ru/
MOKa3aTelb

26 9J‘IeKTp0J‘II:ITI/I‘ICCK2:ﬂ JHUCCOIHAINS KHCIIOT, https://resh.edu.ru/
OCHOBaHHH U COJICH

27 Peaknuu nonHoro ooMeHa https://resh.edu.ru/
CBoiicTBa KMCJIOT, OCHOBAaHHN U COJIEH B

28 CBETE TPE/ICTaBICHUI 00 https://resh.edu.ru/
AIEKTPOJIUTAYECKON JUCCOIHAITTT

29 KauecTBeHHbIE peakiiiy Ha HOHBI https://resh.edu.ru/
[Tpaktuueckas padota Ne 2. Pemmenue

30 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME https://resh.edu.ru/
«INEKTPOIUTUYECKAS TUCCOLUALINS)

31 I'upponus coneﬁv. HonHbIe ypaBHEHUS https://resh.edu.ru/
THUAPOJIN3a COJICH
[TpakTuueckas paborta Ne 3. Pemenue

32 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME https://resh.edu.ru/

«I'unponus conen»




33

Brruucienust Mmacchl MpoayKTa peakiuu 1o
HM3BECTHOM Macce OJHOTO M3 UCXOJTHBIX
BEILIECTB, B3ATOTO B BUJIE PACTBOPA,
CoJIepKallIero onpeaeIEéHHYIO0
KOHIICHTPALIUIO pAaCTBOPEHHOTO BEIIECTBA

https://resh.edu

.ru/

34

35

Kontponbnas padota Ne 2 o teme
"DNIeKTPOIUTHYECKAS TUCCOIUAIUS.
XUMHUYECKUE peaklMM B pacTBopax”

O61ua;1 XApaKTCPpUCTHKA HCMCTAJLJIOB.
O61ua;1 XApaKTCPUCTHKA I'aJIOTCHOB

https://resh.edu

https://resh.edu

.ru/

.ru/

36

XHUMHUYECKHE CBOMCTBA I'aJIOr'€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

https://resh.edu

.ru/

37

38

XnopoBoaopoa. ComsiHas KUCIOTa
[IpakTuueckas padora Ne 4 o Teme

"[lonyueHue cONSIHOM KUCIIOTHI, U3y4YECHUE €€
CBOMCTB"

https://resh.edu

https://resh.edu

.ru/

.ru/

39

[TonsATHE O KUCIOPOACOAEPKAINX KHCIOTaX
XJI0pa U UX COoNsAX. BaxkHeumme coeIMHEHUs
XJIOpa U UX HAXO0XKIEHUE B IIPUPOJIE.

https://resh.edu

.ru/

40

41

42

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peakIuii, eclii OJIMH X PEareHTOB JaH B
N30BITKE

OO6mas xapakTepucTuka 31eMeHToB VIA-
rpynibl. CTpO€HHE U CBOMCTBA MMPOCTOTO
BEIIIECTBA CEPhI. AJIJIOTPOTTHBIC
MOAUGUKAIIUN CEPBI

CepoBoaopo, ctpoenne, (pu3nuecKue u
XHMHYECKHE CBONCTBA

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/




Oxkcunpl cepbl. CepHUCTAs KUCIIOTA U €€

43 https://resh.edu.ru/
COJIH

m Cepnas kuciota I/IU ee conu. [IpomblieHHoe https://resh.edu.ru/
MOJIyYE€HUE CEPHOI KUCIIOTHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B

45 npupoae. XuMHYECKOE 3arps3HEHUE https://resh.edu.ru/
OKpY>Karollel cpelibl COEqUHEHUSIMU CEPbI
Boruncnenus maccbl NpoAyKTa peakiiu 1o

46 M3BECTHON MaccoBoi (00bEMHOIN) noie (%) https://resh.edu.ru/
€ro BbIX0J1a OT TEOPETUUYECKH BO3ZMOKHOIO
OO1as xapakTepucTuKa 31eMeHTOB VA -

47 rpynibl. A30T, paclipOCTPAHEHUE B IPUPOJIE, https://resh.edu.ru/
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA

48 AMlxu/maK, ero pu3NYecKrue U XUMUYECKHE https://resh.edu.ru/
cBoiictBa. Conu aMMOHHS
[IpakTuueckas pabora Ne 5 o Teme

49 "[Tonyuenne aMMuaka, H3y4eHHE €T https://resh.edu.ru/
CBOMCTB"

50 Oxcwuast azota (I, II, III, IV, V) https://resh.edu.ru/

51 AzotHcrtasg kuciaora. A30THas KUCIOTa https://resh.edu.ru/

5 [IpomblINIIIEHHOE MTOTYyYE€HHUE a30THOM https://resh.edu.ru/
KHCIIOTBI
Hurpatel 1 HUTpUTBEL. XUMHUYECKOE

53 3arpsiI3HEHUE OKPYKAIOLIEN cpeabl https://resh.edu.ru/
COEIMHEHUSMH a30Ta

54 ®docdop, annorponHbie MOAUPUKALINN https://resh.edu.ru/

docdopa




55

56

Oxkcunpl hocdopa (I, V) u bochopuas
KHCJIOTa

[ToHsATHE O MUHEPATBHBIX YIOOPEHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COCTMHEHMAMU a30Ta U docdopa

https://resh.edu

https://resh.edu

.ru/

.ru/

57

Yrnepon, ero aJutoTpOHbIE MOAUGPUKAIIUN U
cBoiicTBa. OKCHUJBI yTaepoaa, ux
bu3nvecKre 1 XUMHUYECKHE CBOMCTBA.
DKOJOTHYECKHEe MPOOIEMBbI, CBSI3aHHBIE C
okcuaoM yriepona (IV)

https://resh.edu

.ru/

58

[IpakTuueckue padotsl Ne 6 o Teme
"[Monyuenue oxcuna yraepoaa (IV) u
M3y4YEHUE ero CBOMcTB"

https://resh.edu

.ru/

59

60

61

VYrospHasa KUCIIOTa U €€ COJIU

IlepBoHayaIbHBIE HOHATHUS 00 OPraHUYECKUX
BEILECTBAX KAK O COCJUHEHUAX YIIIepoa.
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX
OpraHNYC€CKUX BCHICCTBAX — KHUPAX, Oenkax
" YTJICBOdax

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

62

Kpemuuii, ero pusnueckre u XuMHUECKHE
CBOMCTBa

https://resh.edu

.ru/

63

64

Oxcup kpemuust (IV), kpemHueBas Kuciora,
CHJIMKAThI

bop. bopnas kucinora

https://resh.edu

https://resh.edu

.ru/
.ru/




65

66

67

68

[IpakTrueckas padota Ne7. Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxuelne HeMeTaJUIbI U UX COCIUHEHUS

Breruucnenus maccel (00b€Ma; H.Y.)
MIPOJYKTa PeaKuu Mo JaHHON Macce
(00BEMY) HCXOHOTO BEIIIECTBA,
COJIepKALIETO ONPEACIEHHYIO MACCOBYIO
JIOJIKO TIPUMECEN

KonTponbnas padora Ne 3 o teme
«BaxHele HeMeTaIbl U UX
COCTUHEHUS.

OO01mmas XxapakTepuCTHKa XUMUIESCKUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHHUU HUX
nosoxenus B [ICXD JI.1. Menneneena.
Meramnsl A- u b- rpynn

https://resh.edu

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

.ru/

69

Mertannndeckast CBsSI3b M METaJUIMYECKast
KpHUCTaJIn4ecKas peméTka. 3aBUCUMOCTb
($U3MYECKHUX CBOMCTB METAJIOB OT CTPOEHUS
KpuctamioB. O01ue XuMUYECKHe CBOMCTBa
METAJIJIOB

https://resh.edu

.ru/

70

OO6mme crmocoOb! MOTYyYEHUsT METAJIIOB,
Metanyprusi. CriiaBbl

https://resh.edu

.ru/

71

72

DNeKTpoIu3 paclaaBoB U PaCTBOPOB COJEH
KaK OJJH U3 CITI0COOOB MOIy4EHHS METAIJIOB.
[ToHsATHE O KOPPO3UU METAIIIOB

Ilonstue o KOppO31uHn MCTAJIJIOB

https://resh.edu

https://resh.edu

.ru/

.ru/




Mertaubl A-rpyni. [llenodnsie MeTamibl.

73 Haxoxnaenue B npupoae. CoiicTBa https://resh.edu.ru/
LIEJOYHBIX METAJJIOB

74 OKcCHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI https://resh.edu.ru/
[I{enouHo3eMeNbHBIC METAIIBI. BaxkHen e

75 COCIMHCHMS KaJIbIIMs, CBOMCTBA, https://resh.edu.ru/
MIPUMEHEHHE

76 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS https://resh.edu.ru/
IIpaktrueckas padora Ne 8 o teme

77 " > P . " https://resh.edu.ru/

XKécTrocTh BOJBI U METOJIBI €€ YCTpaHEHUS

AMmdoTepHbIe CBOMCTBA OKCUIA U

78 Gotep A https://resh.edu.ru/
TUAPOKCH]IA ATTFOMUHUS
OO61mas xapakTepucTuKa MeTamioB b-rpymmn

mo0OYHEIX moArpymi). [leppoHayanbHbIE

79 ( Arpymm) p https://resh.edu.ru/
MPEACTABICHUS O KOMIUIEKCHBIX
COEIUHEHUSAX.
Mens u cepedpo. IIpencrasienus o0

80 a peop peA https://resh.edu.ru/
aMMHauYHbIX KOMIUIEKcax cepedpa u Meau

WHK. AMQOTEPHBIE CBOIICTBA OKCUIA U

81 H Gorep g https://resh.edu.ru/
TUAPOKCH/IA IMHKA
Kenezo. Okcuapl, THAPOKCUIEI U COJIN

82 a AP g https://resh.edu.ru/
J)Kenesa

83 UyryH U cTajib — CIUIaBbI XKeje3a https://resh.edu.ru/
[IpakTnueckas pabora Ne 9. Pemenue

84 JKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME https://resh.edu.ru/

«Baxuelnime MeTayuibl U UX COCTUHEHUS)




85

86

Brruncienus coctaBa cMecel ¢
WCIIOIb30BAaHUEM PEIICHUSI CUCTEM
YpaBHEHUU

PaznnuHple TUIIBI BEIYUCIEHUHN I10
YpaBHEHHUSM XUMHUYECKHUX PEaKIIUMA

https://resh.edu

https://resh.edu

.ru/

.ru/

87

Kontponsnas padora Ne 4 o teme
«Baxuelinine MeTaIbl U KX COCIUHEHUSY

https://resh.edu

.ru/

88

89

BbesomnacHoe ncnoibp30BaHUE BEILIECTB U
XUMHUYECKUX PEaKLU B OBITY

HoBbie MaTepuaibl 1 TEXHOJOTUH.
[TpuHIUIIBI «3ETEHON XUMUKY

https://resh.edu.

https://resh.edu

ru/

.ru/

90

91

92

93

XuMUA U 300pOBbE

XUMUYECKOe 3arpsi3HEHUE OKpYKarolen
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHnentpanuu Bemects (1K)
DKOJOTHYECKHE MPOOIEeMbI, CBSI3aHHBIE C
COEIMHEHUSIMU yTJepoa, a30Ta, CEephl,
TSHKENBIX MeTau10B. Posb XMMUK B pellieHUH
AKOJIOTHUECKUX MPOOIEM

[Tepuoanueckuii 3akoH u [leprnonnueckas
CHUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

https://resh.edu

https://resh.edu

https://resh.edu

https://resh.edu

.ru/

.ru/

.ru/

.ru/

94

Kinaccudukanms XuMruaeckux peakiui mo
pa3nu4HbIM npu3Hakam. [Iporuno3upoBanue
BO3MOHOCTH MPOTEKAHUS XUMHUYECKUX
MPEBPALLECHUH B PA3JIMYHBIX YCIOBUAX HA
OCHOBE IPEJCTABICHUN XUMUUECKON
KUHETHUKU U TEPMOJUHAMUKH.

https://resh.edu

.ru/




XUMUYECKUE peaklui B PacTBOPaX.

95 . 1 https://resh.edu.ru/
I'mpponus conent
CBoiicTBa KMCJIOT, OCHOBAaHHHU M COJICH B

96 CBETE IPEICTaBICHUI 00 1 https://resh.edu.ru/
AIEKTPOJUTUYECKON JUCCOIHAITTT

97 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC | https://resh.edu.ru/
peakiuu. DIEKTPOIU3.

98 PesepBHbIii ypok 1

99 PesepBHbIil ypok 1

100 PesepBHbIii ypok 1

101 PesepBHbIil ypok 1

102 Pe3epBHbIit ypok 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 8. Kysnenosa H.E., TutoBa .M., I'apa H.H.; Mocksa, M3gaTenbckuii
neHntp "Benrana - I'pad"
Xumus 9. Ky3zunenosa H.E., Tutoa I.M., I'apa H.H.; Mocksa, M3narensckuii

ueHtp "Benrana - ['pad”

METOJINYECKHNE MATEPHAJIBI JIJIS1 YUUTEJIA
VYMK «Xumus. 8-9 knace» I1. A. OpxekoBckoro, JI. M. MemepsikoBoii, M. M.

[ITanarmoBoii.

https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

https://resh.edu.ru/
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