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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero ooOpasoBaHus (yriayOJaEHHBIM
YpOBEHB) COCTaBJIEHAa Ha OCHOBE TPEOOBAHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom (enepanbHoi pabodeil mporpaMMbl BOCIUTAHUS.

[IporpaMmma mo XuMHHM pa3paboTaHa C IENbI0 OKa3aHUS METOAMYECKON
MOMOIIIH YYUTENIO B CO3/IaHUU paboueil mporpamMmbl 1o y4eOHOMY TMpPEAMETY.

[IporpamMma 1o XuMmuM AaéT TMpPEACTaBICHHE O IENAX, OOIIel cTpaTeruu
oOydeHUs, BOCIUTAHUS ¥ Pa3BUTHI OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeaersieT 00s13aTeNIbHOE MPEAMETHOE COJIepyKaHKE, €T0 CTPYKTYPY IO
pazmenaMm M TeMaM, pachpelereHue 1o  KjiaccaMm, PEKOMEHIYyEeMYIO
MOCJICIOBATCIBHOCTh ~ U3YYCHHS XHMHH C  yYETOM  MEXKIPEAMETHBIX M|
BHYTPUIPEIMETHBIX ~ CBSI3¢H, JIOTUKA  Y4eOHOTO  TpoIiecca, BO3PAaCTHBIX
ocoOeHHOCTEH oOydaromuxcs. B mporpamMme 10 XUMHH — yYUTBHIBAIOTCS
BO3MOKHOCTH Y4eOHOTO MpeaMeTa B peanu3alud TPeOOBaHWN K TUTAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEJIMETHBIM pe3yibTaTaM OOyYCHHS U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Yy4eOHO-TIO3HABATEIHLHOW  JIEATEIBHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEHN U
MHTEPECOB OOYyYaIOIIUXCS, HA TPOJOJDKEHHWE OO0ydYeHHs Ha YpPOBHE CpPEIHEro
obmrero oOpa3oBaHusI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOpMHUPYEMbIE XUMHEH MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUHU U
BEIIECTB B MPHUPOJE, O MyTAX pelIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIeM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3ald  BO3MOXKHOCTEH  Jjsi  caMOpa3BUTHA |
dbopMupOBaHUS KYJIbTYPbl TUYHOCTH O0YUYAFOIIUXCS, KX 0011eH 1 (YyHKIIMOHATHHOM
TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSITCIIbHOW y4eOHOW JIESITeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeITLHOCTH;



3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABICHUN O €UHCTBE MPUPOIBI M YETIOBEKA, SIBJISICTCS KIFOYEBBIM 3TAllOM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIAJ B AKOJIOTHYCCKOEC
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYE€HHMHM XUMHUU OO€CIeuMBaIOTCS crenupUKou
CollepKaHUs TPEeIMeTa, KOTOPBIM SIBISICTCS TEAAarordveckd aJanTHPOBAHHBIM
OTpaXKCHHEM OIPECIICHHOTO dTala Pa3BUTHS XUMUHU.

YrnyOn€éHHbIN Kypc XMMHUU OCHOBHOTO 00IIEero o0pa3oBaHHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYarONIMMUCS CUCTEMbI TICPBOHAYAITBHBIX TOHITHH XUMHUH, OCHOB
HEOPTaHUYECCKOW XMUMHUH, OCHOBOTIOJIATAIOIIMX MPEICTABICHUN OOIIEH XUMUU |
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CTpyKkTypa cojaeprKaHus MPOrpaMMbl MO XUMHUU c(OopMUpOBaHA Ha OCHOBE
CHUCTEMHOTO Tojxoja kK e¢ m3ydeHuro. CojaepkaHHe CKIIAJbIBACTCS W3 CHCTEMBI
HOHSITHH 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IIOHATHH O XUMHYCCKOM
peaknuu. O0Ge 3TH CHUCTEMBI OPraHW30BaHBI MO TPHHIIMITY IOCIICIOBATEIILHOTO
pa3BHUTHS 3HAHWH HA OCHOBE TEOPETHUSCKHX MPEICTABIICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBYy TeopeTHuecKuX 3HAHUN TIOJOKEHBI SMIIMPUYECKU MOJTYYCHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOCHHE U OOJACTH MPAKTHYECKOTO MPUMEHEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJIUT  C
MCITOJIb30BAaHUEM 3HAHUH U3 paHee U3yUYEHHBIX YUYEOHBIX MPEMETOB: OKPY KAFOIIHM
MHup, Onosiorus, pusnka, MaTeMaTuKa, reorpadus, TEXHOJIOTHS, HCTOPHSI.

[Iporpamma ocHOBHOTO 001mero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIHN
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3oBaHus, cHenuUKA Y4eOHOTO IMpeaMeTa W O0OCSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAsl M TPAKTHYECKash HAMPaBICHHOCTh OOYYEHUS XUMUH,
mubdepennmanys  oOydeHUs, BKIIOYArOmas  OpPOQHIBHYI0  MOATOTOBKY
oOydJarmmxcs H TMOCJIECAYIONee CaMOOMpPECICHHEe B BHIOOpPE HAIPABICHUS
o0y4eHus B IpoPHIbHBIX KiIaccax.



VYrinyOonéHHoe u3ydeHHMEe XMMHHU  CHOCOOCTBYET — peanu3aluu  3ajaad
po(ecCuOHaIbHON OPUEHTAIMU U HAIIPABJIEHO HAa MPEJI0CTAaBIECHNUE BOZMOXHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOsSBUTh CBOM HHTEIUIEKTyalbHbIE W TBOPUYECKHE
CIIOCOOHOCTH MPU U3YUEHHUH Y4eOHOT0 MpeaMeTa, HE0OX0AUMBbIE JIJIS POIOKEHHUS
oOpa3oBaHus U JalbHEHIIeNH TPyI0BOM AESTEIbHOCTH.

[Iporpamma 1o xumuu (yriayOn€HHBIM YpPOBEHb) MpeJHA3HAYeHa IS
UCIIOJIb30BaHUsI B 00pa30BATENbHBIX OPraHU3alMsgX, Pealu3ylolIuX MPOrpaMMbI
muddepeHpoBaHHOro (yriy0a€HHOro, Npo(MIbHOTO0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O 0011IeTO 00pa3oBaHusl.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha yriiyOJ€HHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUI OCHOB XMMHYECKOM HayKu Kak
00JJaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKON NeATEeITbHOCTH
YyeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHMPOBOM KyJNbTYyphl. 3ajada ydeOHOTO
peIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUUYECKUX 3HAHUN — BaXKHEHIIINX
(bakToOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUHN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJIaM TO3HaHUS TMpPU U3YYCHHHM BEIIECTB U XMMHUYECKUX pEeaKIuii,
(bopMHUpPOBaHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOEHUM TMpaBuil Oe30MmacHoro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM >KU3HH.

Lenu n3ydeHuss XUMUHU OTPAXKAIOT HAMPABIEHHOCTh OOYUYEHHs HA Pa3BUTHUE U
caMOpa3BUTHUE JINYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTa U OOLIEH KYJIbTYPHI.

N3yyenue XuMHuM HaMpaBIeHO HA TOCTHXKEHHUE CIICTYIOIINX EeH:

dbopMHUpOBaHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

(GopMupOBaHUE CUCTEMBl XMMUUECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KApTUHBI MHpA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOW CTOPOHBI
SBJICHUN OKPY’KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHe OOYydYaroIIMXCs K CaMOCTOSITCIIBHOM IMO3HABaTECIbHOU U
UCCJIEIOBATEIbCKOM  JIE€ATEIBHOCTH, K  HAy4yHbIM  METOJaM  II03HAaHMI,
(¢opMupoBaHHE MOTHBAIIMU U PA3BUTHE CITIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopmupoBanue  o0me  (QYHKIMOHATBHOM W €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OICHUBATH SIBICHUS
OKPYXAIOLIEro MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJIyYCHHBIE NPH H3Y4YECHHUU
XUMUU, TPUMEHSTh UX MIPU PEIICHUH MPOOIEM B TOBCETHEBHOM KU3HU U TPYJAOBOM
NEeSTENbHOCTH;



pa3BuTHE Yy OOYy4YalOIIMXCd HMHTEpeca K HU3YYEHUI0 XUMUU U cdepam
NESATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBAIlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOLLETO MPOQUIISI U HAMPABIEHHOCTH JAAJIbHEUIIEr0 00yUEeHMS;

OCO3HAHHME LEHHOCTH XMMHUYECKUX 3HAHUM B KU3HHM YEJIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTUYECKOW KYJIBTYPbl, HEIPUATHE AEUCTBUM, INPUHOCIIIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00YyYarOUMMUCS ONbITa CaMOMNO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHLIN ), HEOOXOAUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIBHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeamera «Xumus» otBoautces mo 102
gyaca B 8 m 9 kynaccax (3 ywaca B HEHIEN0), TO €CTh 2 4Yaca B HEJIENIIO 3a CUET
o0s3atenbHOoi yacT OOIT OO0 u 1 yac 3a cuér yactu OOII OO0, popmupyemoii
ydyacTHHKamMu oOpa3oBareibHbIX OTHoweHud. Bcero 204 wyaca 3a nBa rona
o0y4eHwusl.



COIAEPKXAHUE OBYYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

XuMusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON IEATEIbHOCTU
yenopeka. [Ipeamer xumuu. Pons xumuu B xu3HU yenoBeka. Kpatkue cBenenus oo
WCTOPUU BO3HUKHOBEHUSI M PA3BUTHS XMUMHUHU. XHMHUS B CHUCTEME HayK. Tena u
BenecTBa. GU3NYECKUE U XUMUYECKUE CBOMCTBA BEUIECTB. ATpEraTHbIE COCTOSHUS
BellecTB. [IoHSATHE O TEOPETUYECKUX W SMIIMPUUYECKHMX METOJaX MO3HAHUSA B
€CTECTBEHHBIX Haykax. [IpencTaBieHuss 0 HAy4YHOM IO3HAHUM HA SMIIUPUYECKOM
YpOBHE: HaAOIIOJICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJCIMPOBAHNUE, BHIYUCIICHUE.
[IpencraBnenust 0 HAy4HOM MTO3HAHUH HA TEOPETUUYECKOM YPOBHE: Hay4YHbIE (PaKTHhI,
npobsiemMa, ruroTe3a, Teopus, 3aKOH.

A3pik xuMuH. VIcTOUHMKN XUMHUYECKON WH(pOopMaIiu.

[TonsiTue 0 mMeTomax pabOTHl ¢ XMMHUYECKUMU BemiectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHUYeckoil mnaboparopuu. IlpaBuna Oe3omacHOoro oOpamieHusi c
BEIIECTBAMU U J1aOOPAaTOPHBIM 000PYI0BAHHUEM.

Uucteie BemecTBa U cMecH. [IpupoaHble cmecu: BO3MyX, IPUPOIHBIN ras,
He(Th, IPUPOJIHBIE BOJIbI, TOPHBIE MOPOJIbI U MUHEpaJbl. [IoHATHE O TOMOT€HHBIX U
reTeporeHHbIx cMecsx. CrnocoOsl pazaeneHus cmeceid. OuncTka BEIIeCTB.

BemectBa M XuMHUYECKHME pEAKUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKUE
anemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle W CIIOKHBIE BEIIECTBA.
Mertasnibl 1 HeMeTasuibl. BellecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSL.

Xumuueckast popmyia. BaneHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BemlecTB. OmpenesieHHe BAJICHTHOCTH 3JEMEHTOB 11O
dbopmynaM OMHAPHBIX COSAUHEHUN U cocTaBlieHne (HOPMYI OMHAPHBIX COSTUHCHHM
0 BAJIEHTHOCTH 3JeMeHTOB. OTHOcHUTENbHAs aToMHasi Macca. OTHOCUTEIbHas
MOJIEKYyJIsIpHass macca. MaccoBasi J10Js XMMHYECKOrO 3JIEMEHTAa B COCAWHECHUMU.
Haxoxxnenue npocreiiieit opMyIbl BEeCcTBa MO MaCCOBBIM JIOJISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuets mo Qopmynam
XUMHYECKHX COEAMHEHUH. MoisipHas Macca cMmecu BemectB. MoJibHast 1071
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenwe mpocteitmiein (hopMmyIisl
BEIIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Du3nYECKUe U XMMUYECKUE SBJICHUS. XUMUYECKasl PEAKIHS U €€ MPU3HAKU.
VYcnoBust npoTeKkaHUs XUMUYECKUX peakuid. 3aKOH COXPaHEHUs MAacChl BEIIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u gesrensHocTh M.B. JlomoHOCOBa.
XUMHUYECKUE ypaBHEHUA. TUIBI XUMUYECKUX pPEeaKIMi (COeIMHEHUs, PA3I0KECHU S,
3amelnieHus, ooMeHa). PacueTsl Mo XUMHYECKUM YPABHEHUSIM.



OKCNEPUMEHTAIbHOE HM3Yy4YEHUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMUYECKOW TOCYyIOoH, ¢ mpaBuiaMud palbOThl B J1a0OpaTopud W MpUEMaMU
oOpaiiieHust ¢ 1a00paTopHbIM 000pyI0BaHKHeM. 3yueHue u onucanue Pu3nueckux
CBOMCTB 00pa3llOB HEOPraHMYECKUX BEHIECTB — METAUIOB U HEMETAJUJIOB.
HaG6monenne pusnyeckux (IiaBaeHUE BOCKa, TasHUE JIbJla, paCTUpaHUE caxapa B
CTyNKEe, KHUIIEHHE U KOHJIEHCAIlUsl BOJIbI) W XUMHUYECKUX (TOpEeHUEe CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBUE COJIBI WJIM MeJa C COJISTHOU
KHUCJIOTOM) siBIeHUN. O3HAaKOMJIEHHE ¢ 00pa3laMy BEIIECTB KOJIMYECTBOM 1 MOJIb.
HaGmionenne u omnucaHue NPU3HAKOB TMPOTEKAHUS XMMHYECKUX pPEaKIui
(pa3nokeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTBHI C XJIOPHAOM Oapus,
noJiydeHue u pasnoxkeHue rugpokcuaa meau (1) mpu narpeBannu, B3auMo1elicTBIe
xene3a ¢ pactBopoM conu Menu (11). M3yuenue cnoco6GoB pasneneHust cMmecei (¢
TOMOIIIBIO MarHura, bunsTpoBaHuUE, BLITIApUBAHMUE, TUCTUIUISINSA,
xpoMarorpadus), MNPOBEICHUE OYHCTKH ToBapeHHOW comu. Halmomenue wu
OMHMCAaHNE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHUS MACCHI.

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BelecTB

IIpencraBnenust o ra3zax. Bo3myx — cmech razoB. CoctaB Bo3nyxa. 3aKoH
ABoragpo. Monspabeiii 00bE€M Ta3zoB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
Omnpenenenne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIECTBa 10
U3BECTHOM OTHOCUTENBHOM IJIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IMIPH
XUMUYECKUX PEaKIUAX.

Kucnopon — smemeHT u mpoctoe BemecTBo. HaxokneHue kuciaopona B
npupoje, GU3nYecKue U XUMUYECKUe CBOMCTBA (peaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucnenus B xkuBo mnpupoge. Okcuabl. [IpumeHeHne Kuciaopopa.
CriocoObl Moy4eHus: KUCIOPo/ia B 1a0OpaToOpuu U npombinuieHHocTH. [lonsTue o
karanuzatope. KpyroBopor kwucinopoma B mnpupome. O30H — amioTpomHas
mMonudukanusa kucaopoaa. O30HOBBIN CIIOM, €ro 3HAYEHHE J1JIs1 )KUBBIX OPTaHU3MOB.
Pazpymenne 030H0BOrO Ciosl.

TemoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U BHJOTEPMUUYECKHE peakuuu. TornnBo. Kcnonb3oBaHue yriisi U1 METaHa B
KauecTBE TOTUIUBA. 3arpsi3HeHue Bo3ayxa. [lonsTue o mapHuKoBoM 3¢ deKxTe.

Boaopon — aneMeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpoJE,
duznueckre 1 XuMUYECKHUEe CBOMCTBA, MPUMEHEHHE, ClIOco0bI monyyeHus. [lonaTue
0 KUCJOTax U coisix. Mcnonb3oBanue BoAOpoaa B KAUeCTBE TOIIHUBA.

Bonma. ®wusnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBL.
HacellieHHble M HEHACBIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEUIECTB B BOJIE.
@akTOophl, BIMAIONIME HA PACTBOPUMOCTb TBEPIABIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUs KOHIIEHTPALIMK PACTBOPOB: MAaccoBasi J0Jsl paCTBOPEHHOIO



BEILIECTBA, MOJSIpHAs KOHIIEHTpanus. Polib pacTBOPOB B MpUPOJIE U B KU3HU
YEJIO0BEKA.

Xumunueckue cBoiictBa Bojabl. llonstue 00 ocHoBanusix. Ilonstue 06
uHauKaTopax. KpyroBopoT BoOJbI B MOpHUpOJE. 3arps3HEHUE MPUPOJHBIX BOJI.
OxpaHa ¥ OYHUCTKA TPUPOJIHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHenuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cosieoOpasyroiue (OCHOBHBIE, KHUCJOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapoaHass HOMEHKJIAaTypa OKCHUIOB. TpuBHaiIbHbIC
Ha3BaHUs OKCUJ0B. Dusnyeckue U XapakTepHbIE XMMUYECKHE CBOWCTBA OKCHJIOB
(B3anMoOI€MCTBUE C BOJIOM, C KHCJIOTAMH M OCHOBAHUSIMU, C IPYTUMH OKCHUIAMU).
IlonyyeHne OKCUAOB.

[ToHsTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOJACOAEPXKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapogHas HOMEHKJIATypa U
TPUBUAJIbHBIC Ha3BaHHS KUCIOT. DUBMYECKUE U XUMUUYECKHE CBOWCTBA KHUCIIOT
(B3amMoOIeMCTBUE ¢ METaJlJIaMHU, C OKCHUJaMHU METAJIJIOB, OCHOBAHUSMH U COJISIMH).
Pan axtuBHOocTM MetammoB H.H. bexeroma. Ilomyuenue xucnor. Kuciorsl B
IpUPO/Ie, TPUMEHEHHUE BAXXHEUIITUX KUCIIOT.

OcHoBanus. Krnaccudukamuss OCHOBaHWM: IIEJIOYM M HEPACTBOPUMBIC
OCHOBaHUsA. MexayHapoiHas HOMEHKJIaTypa OCHOBaHUU. TpuBHAJIbHBIE HA3BaHUs
ocHoBaHui. lllemoun, ux cBoiicTBa (B3aMMOJIEUCTBUE C KHCIOTHBIMU OKCHIAMH,
KHACJIOTaMH M COJIIMHM) M CHOCOOBI moiydeHusi. HepacTBopuMbie OCHOBaHHS, UX
CBOICTBA (B3aMMOJIEHCTBHUE C KUCIOTAMHU) U CIIOCOOBI OJTyueHuss. AMPOTEPHOCTb.
[Tonsitue 00 ampoOTEepHBIX THAPOKCHUIAX (HA MpUMEpPE TUIPOKCHAOB ILMHKA U
ATIOMUHUS): XUMUYECKHUE CBOMCTBA (B3aMMOJICUCTBUE C KUCIIOTaMHU U IIEJI0YaMU) U
MOJIyYEHHUE.

Comu (cpeanue, KHUCTbIE, OCHOBHBIE, [IBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cojieil. TpuBHanbHbIC Ha3BaHUA COJIel. PU3NUECKHUE U XapaKTEPHbIC
XUMHUYECKHE CBOWCTBA HAa IpUMepe cpeanux coner. [lomydyenue cosen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

DKCIEPUMEHTAIIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

KOJINYECTBEHHOE OINPEIEIICHUE COIEPKAHUS KUCIOPOAa B BO3AYXE;

noJydeHue, coonpanre, pacro3HaBaHUE U U3YUCHHE CBOMCTB KUCIOPO/a;

HAOJIFOICHUE B3aUMOJICMCTBHSI BEMIECTB C KHUCJIOPOJOM H  YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHHUS;

03HaKOMJIEHHE C 00pa3iaMy OKCHIOB U OMHCAHUE UX CBOMCTB;

noJiydyeHue, coOupaHHe, paclio3HaBaHWE W U3YYEHUE CBOMCTB BOJOpPOJA
(ropenue);

B3aMMO/IelicTBHE Boopoaa ¢ okcuaom meau (11);



UCCJEI0BAHUE OCOOEHHOCTEH PAcTBOPEHMsI BELIECTB C  Pa3IUYHOU
PacTBOPUMOCTBHIO;

[IPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MacCOBOM J0JIEN PACTBOPEHHOTO
BEILIECTBA;

IPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MOJAPHOM KOHUEHTpPaUUEH
PaCcTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

ONpENIEJIEHUE PAaCTBOPOB KUCJIOT U LIEJI0YEN C MOMOILIBIO HHANKATOPOB;

UCclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KJIACCOB;

u3zyueHue B3aumojencTeust okcuaa menu (1) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIM HEUTPAITU3ALINY;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHHW, BBITECHEHHE OJHOIO MeETajlia
JIPYTUM W3 pacTBOPA COJIU;

B3aUMOJEHCTBHE THIPOKCH/IA LIMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelIeHrne DJKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
jgemenToB /. U. MenaeseeBa

Crpoenue aTomMoB. XuMuueckasi cBsI3b. OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC
pEaKLnH.

[lepBbie TOMBITKH KIACCH(UKAIMU XUMUYECKUX dyeMeHTOB. [lonsTue o
rpynnax (ceMencTBax) CXOJIHBIX JJIEMEHTOB: MICJOYHBIX U IIEIIOYHO3EMENIbHBIX
MeTaJllaX, TajloreHaX, WHEPTHBIX (OJIaropoAHBIX) Ta3axX. DJIEMEHThI, KOTOPHIE
00pa3yroT aM(poTepHbIE OKCUJIBI U THAPOKCHUIBI.

[lepuoanueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucteMa xumudeckux saemeHTtoB J[. WM. MenaeneeBa. Koporkonepuonnas wu
mmHHOTIeproaHas ¢Gopmbl Tabmuiel  «llepuogudeckas cucteMa XUMHUYECKUX
snemenToB JI. 1. MenneneeBa». [lepuoas! u rpynmnsl (A- u b-rpynmsr).

Crpoenue aromoB. CoctaB aToMmHbIX saep. M3otomnbl. PannoakTHBHOCTS.
DONEeKTpOHBI. DJEKTpOHHAs OpOuTamb. DHEPreTUYECKUE YPOBHH M TIOJYPOBHH
atoma: S-, p-, d-opOuranm. DNEKTPOHHBIC KOH(PUTYpallMd H DIICKTPOHHO-
rpadudeckue Gopmyiabl aToMoB. DU3NYECKHH CMBICT MOPSAKOBOIO HOMEpA,
HOMEpa Nepuoia U rpynisl 35eMeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB llepuonnueckon cucremsl 1. . Menneneena:
pacnpeneneHue 3JEKTPOHOB MO JHEPreTHYECKUM YPOBHSAM, IOAYPOBHSIM U
opoutasam. Gusndeckuit cmpica [lepruonnyueckoro 3aKoHa.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO rpyniaM 1 nepuoaaM. Mizmenenue
KHCJIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMHYECKHUX 3JIEMEHTOB B MEPUOAAX U



rpynnax. XapakTepUCTUKa XHUMHYECKOrO »3J€MEHTa IO €ro IMOJIOKEHUIO B
ITepuonnueckou cucreme /1. 1. Menneneesa.

3nauenue [lepnoandeckoro 3akoHa u [lepnoandeckoi CHCTEMbI XUMUYECKHAX
JJIEMEHTOB I pa3BUTUA Haykd W Ipaktuku. JI. M. MenneneeB — y4yeHbId U
IPaKJIaHUH.

DNEeKTpOOTPULATEIBHOCTh XUMUYECKUX JIIEMEHTOB. XHMHUYECKas CBSA3b.
Buibl xuMudeckoi cBsi3u: KOBaJEHTHAs MOJsipHAs CBS3b, KOBAJICHTHAS HETIOISIPHAS
CBSI3b, UOHHAsI CBA3b. MeXaHU3Mbl 00pa30BaHUs KOBAJECHTHOW U MOHHOU CBSI3H.
DNEeKTPOHHBIE U CTPYKTYpHBIE (OpMYJIbI BellecTB. KaTHOHBI 1 aHUOHBI.

Kpucrammueckue n amopdHbie BemecTa. THIBI KPUCTAITUYECKUX PEIIETOK:
MOHHAsI, aTOMHAas1, MOJICKYJISIpHAsl U UX XapaKTEPUCTHUKHU.

Crenens okucienus. OnpeeneHre CTeneHe OKUCISHNUsI aTOMOB B OMHAPHBIX
coenuHeHusX.  OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipouecch
OKHUCJICHMsSI U BOCCTaHOBJIeHUA. OkucnuTenn U BoccTaHoButenu. CocTaBieHHE
YPaBHEHHM MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI U pacCTaHOBKA
B HUX KO3(DPHUIIMEHTOB METOJIOM JIEKTPOHHOTO OaiaHca.

DKCHEepUMEHTAIbHOE U3YUYCHHE BEIIECTB U SIBJICHUIA:

O3HAaKOMJIEHHE C 00pa3liaMyi METaJUIOB U HEMETAJIIOB;

MOJENUPOBAHUE CTPOCHUS MOJEKYJ IpPU IOMOIIM PHUCYHKOB, MOJEJIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

IPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  MPUMEPHI  OKHCIHUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINU PA3TI0KEHUS, COETUHEHNUSA ).

MexnpeaMeTHbIe CBA3H

Peanu3anusa MeXNpeaIMETHBIX CBA3€H NMpPU U3YYEHWH XUMHUHU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MNOHSTUM, TaK U HOHITUM, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HayKaXx.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE (Mpoliecc), Hay4YHbINH (aKT,
TUIOTe3a, TEOpHsl, 3aKOH, aHAIW3, CHHTE3, KiIacCHUUKAIWs, MEPUOIUIHOCTD,
HaOJII0/ICHNE, SKCTIEPUMEHT, MOJIETIMPOBaHUE, U3MEPEHUE, MOIEIIb.

®usnka: SBIEHUS NPUPONBI, (U3UYECKUE SBICHUSA, BEIIECTBO, TEJO,
¢usznueckre BENIWYWHBI, €IWHUIBI HM3MEpeHus, o0BEéM, Mmacca, arperatHble
COCTOSIHUE BEIIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, >XKHUAKOCTEH M TBEPAbIX (KPUCTAUIMYECKUX) TEJ, SJIECKTPUUECKUU 3aps,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocuHTe3, MpoIIecCH 0OMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPOIbI, TTOJIE3HBIC
HCKOITa€MBbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHonorus: TexHocgepa, NPOU3BOJACTBO, XMMHUYECKUE TEXHOJOTUH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTEPHUAIbI.



9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKUus

[loBTOpEeHre u yriyOiieHHe 3HaHUl OCHOBHBIX pPa3leNoB Kypca 8 Kiacca.
Ctpoenne atomoB. CBOICTBa aTOMOB XUMUYECKUX JIEMEHTOB, UX KOJIMYECTBEHHBIE
M KayeCTBEHHBIC XAPAKTEPUCTUKHU (Paguyc, SJIEKTPOOTPULIATEIIBHOCTh, SHEPTHUs
noHuzaruu). [locnenoBaTeIbHOCTh 3aMOJHEHUS AJIEKTPOHHBIX OpOUTaIel aToMOB
MaJbiXx nepuoaoB. OCOOEHHOCTH 3alOIHEHUS DJIEKTPOHHBIX OpOuTaneil aToOMOB
Oonbmux nepuonoB. [lepuoguueckass cucTeMa XMMHUYECKHX JJIEMEHTOB B CBETE
NpEACTaBICHUd O CTpoeHuH aroMa. CTeneHb OKHUCICHUSI U BaJECHTHOCTD.
[IpencraBneHnre 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB
(37EeKTPOOTPULIATENBHOCTbD, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC CBOICTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THAPOKCHIOB) OT CTPOCHHS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpIOM, XHIKOM M Ta3000pa3HOM
COCTOSIHUU. BuIpl XUMHUYECKOW CBS3W: HOHHAs, KOBaJIeHTHasl (HEMOJIApHasl,
NoJIsipHAsi); OOMEHHBIM U JIOHOPHO-AKIENTOPHBIA MeEXaHU3M 00pa30BaHUS
KOBAJICHTHOU CBS3HU.

MexMoneKyasipHble B3auMOJACHCTBHS (BOJAOpOAHAsT CBsA3b, CUJIbI BaH-mep-
Baanbca). Tumbl KpUCTAIITHYECKUX PEIIETOK — aTOMHAas, MOHHAs, METaNInYecKas,
MOJIEKYJISipHasi — 1 OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIAa KPUCTAIUIMYECKOM PEIIETKU U BUJIa XUMHUUYECKOU CBS3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMUYECKUX  PEaKLIH.
Knaccudukainuss XMMUYECKUX peakIMil MO pa3MyHbIM MpU3HAKaM (10 YUCITYy |
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TeIIoBOoMY 3¢GdeKTy, To
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
Y4acTHIO KaTalau3aTropa, 0 arperaTHOMY COCTOSIHUIO PEarupyrouux BEUIECTB).

DIeMEHTbl XUMUYECKOU TEPMOANHAMUKU. JHEPreTUKA XUMUUECKUX PEAKIUN.
TennoBoit 3dekT XuMHUUECKON peakiuu. IK30- M IHIOTCPMHUUYCCKHUE PEaKIIUH,
TEPMOXMMHUYECKHE ypaBHEHHUdA. 3aKkoH ['ecca u ero cienctBusi. Beruncnenus mo
TEPMOXUMHUYECKUM YPABHEHHUSIM.

[lonsiTHE O CKOPOCTM XHMHYECKON peakluu. 3aKOH JEUCTBYIOIIMX Macc.
@aKkTOphl, BIMUSIOIMIME HA CKOPOCTh XUMUUYECKOW peakuuHh. JHEPrusi aKTUBALIMU.
[Tonsitue o karanuze. @epmeHTsl. UHTHOUTOPHI.

[TorsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lorsTue o
XUMUYECKOM paBHoBecuu, npuHiun Jle Illarense. VYcioBus cmemeHus
XUMHYECKOTO paBHOBECHs. DaKTOpBI, BIMSIOINIME HA COCTOSIHUE XHUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHME  BO3MOXKHOCTH  IPOTEKAHHUS  XUMHYECKHX
MpEBpALICHUN B PA3JIMYHBIX YCIOBHUSX HA OCHOBE MPEICTABICHUN 00 HM3yYEHHBIX
3JIEMEHTAX XUMUYECKOM KUHETUKU U TEPMOIMHAMHUKHU.



OKuCIUTENTBbHO-BOCCTAHOBUTEIILHBIE pEaKInu. OkucnurtenbHo-
BOCCTAHOBHUTEJILHBIE CBOMCTBA XMMHUUYECKHX 3JIEMEHTOB, 3aBUCHUMOCTh OT CTEIECHU
OKHCJICHUA. BaXHble OKHCIWTENM UM BOCCTaHOBUTENU. [lepmaHraHat Kanus
(xapaktepuctuka). CocTraBieHUE YpPaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

DIIEKTPONIUTHYECKAsd AUCCOUMAlMA. XHWMHUYECKUE pEaKlMu B pPacTBOpax.
Teopus anekTpoauTUyUecKor nucconuanuu. PactBopenue kak GpU3NKO-XUMHYECKUI
npouecc. IloHAaTne o0 rHApaTax W  KPUCTAUIOTHApPATaX. OJEKTPOJIUTHl U
HEAJEKTPOJUThl. KaTuoHbI, aHWMOHBL. MexaHuW3M JUCCOLMAIMU BEIIECTB C
Pa3IUYHBIM BUJIOM XUMUYECKOU CBsI3U. CUIIBHBIC U clla0ble 2JIeKTPOIuThl. CTeneHb
IUCCOLIMAIUM, KOHCTaHTa Jauccouuanuu. VIOHHO€ TPOU3BEIECHUE  BOIBIL.
Bonopoaunsiii  mokaszatenb. WMHAMKATOpbl. ONEKTPOIUTHYECKAS JUCCOLMALUS
KHCJIOT, OCHOBAaHUH U COJICH.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUS PeaKIuii HOHHOTO OOMEHa.
MonekysipHbI€, TTOJTHBIE U COKPAIlICHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOKCTBa
KHUCIIOT, OCHOBAaHMI M COJIEl B CBETE MPEACTABICHUNU 00 AICKTPOJIUTHYECCKON
nucconanuy. KauecTBeHHbIC peakliuy Ha MOHBI.

I'mpponus comeit. MoHHBIE ypaBHEHUS THAPOJIM3A COJEH. XapaKTep CPEbI B
BOJHBIX PACTBOPAaX COJIEH.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
MOJEJSIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKHUX BEIIECTB — METAJJIOB U
HeMmeTauioB (rpaduTa U anmasa), CIOKHBIX BEHIECTB (XJI0puaa HATpUs);

UCCJIEJOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT BO3AEHUCTBUS
pa3IUYHbIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOITUE OOPATUMOCTh XUMUUYECKUX PEAKITU;

UCCJIEOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB, IMpoOlEecca AUCCOLUALUU
KHCJIOT, IIeJIOUEH U COJICH;

IIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU IPOTEKAHUS pPEaKIUn
HOHHOTO 0OMeHa (0Opa3oBaHUEe OCajKa, BBIJICIICHUE ra3a, 00pa3oBaHUE BOIBI);

NpUMEHEHHE WHIUKATOPOB (JIakMyca, METUIIOpaHka 1 (eHoN(pTalenHa) s
ONPEAEIIEHUS XapaKTepa Cpeabl B paCTBOpPaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE  OIBITOB, WUIIOCTPUPYIOIIUX  IMPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEaKIuil (TOpEeHUE, peaKkuu pa3oKeHusl, COEJUHEHHUS);

pacno3HaBaHUE HEOPTaHMYECKUX BEIIECTB C IMOMOIIBK) Ka4eCTBEHHBIX
peaKunii Ha UOHBI;

pelieHrne  AKCHEPUMEHTAIbHBIX 3agady 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuny», «luaponus coneit», «DIEKTpOIUTUYECKAS
JIUCCOLIALIAS.

Hemerasuibl 4 UX COeAMHEHUS



OO6mass xapakTepucTHKa HeMmeTauioB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB
XUMHYECKUX BJEMEHTOB, MPOCTBIX BEUIECTB, aymoTponus. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHbIE CBOMCTBa HeMeTauioB. CpaBHUTENbHAs XapaKTepUCTUKA
COEIMHEHUI HEMETAJUIOB.

OO6masi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYEeCKUe CBOWCTBA MPOCTHIX
BEIIECTB — I'AJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3aUMOIEUCTBHE
C MeTaljlaM{, HEeMeTa/slaMH, BOJOW, Iuenodamu). Xiopooaopon. ConsHas
KHACJIOTa, XMMUYECKUE CBOMCTBA, MOJydeHHE, NMpuMeHeHue. JlelicTBue xyopa u
XJIOPOBOAOPO/1a Ha OpraHU3M YesioBeKa. BaskHelue XI0puasl U UX HaX0XKACHHUE B
npupoje. [ToHsiTue 0 KUCI0poICoAepKAIIMX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHBIE CTEIECHU
okucienus. CTpoeHue u (puanyeckue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJIOTPONHBIE MOAU(UKAIMU KHUCIOPOJa U Cepbl. XMMHUYECKHE CBOWCTBA
cepbl (B3aUMOJCICTBHME C HEMETaUIaMH, METaJlaMH, KOHIICHTPUPOBAHHBIMHU
a30THOW u cepHoWl kuciotamu). CepoBOJopoja, CTpoeHHue, (U3UUYECKue u
XUMHYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBUTEIbHBIE CBOMCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENU KHUCIOTHBIX OKCUIOB. CepHHUCTas KUCIOTa U €€ COJIM.
Cepnas kucioTa, Gpu3nuecKkue U XMMHYEeCKue CBOMCTBa (001IMe KaK MpeICcTaBUTeNs
KJ1acca KUcIoT U cneruduyeckue). Conu cepHON KUCIOThl. XUMUYECKHUE PEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHUCIIOTHI.
[IpencraBieHuss 0 XMMUYECKOM TMPOU3BOJICTBE U CBA3AHHBIX C HUM NMPOQECCUsiX.
[Ipumenenue cepHor KUCIOTHI U cynb(aToB. KauecTBEeHHbIE peakIuu Ha CyIb(UT-
, Cynbpua- U cynbdaT-aHUOHBI. HaxoxaeHue cepbl U €€ COeMHEHUN B MPUPOJIE.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIICH Cpeibl COETUHEHUIMH Cephl (KUCIOTHBIC
JIOK]TU, 3arpsiI3HEHHE BO3/lyXa), CIIOCOOBI €ro MpeAoTBpaICHUS.

O6mast xapakrepuctuka s1neMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

A30T, pacmpocTpaHeHue B MpHUpoJe, (PpU3Muecknue U XUMHUYECKHE CBOWCTBa
(B3anMoAEICTBUE C METaUIaMH, BOAOPOJIOM, KuciopoaoM). Kpyrosopor azora B
npupoje. AMMUAK, €ro (U3NYECKHE M XUMHUYECKHE CBOICTBa (OKHCIIEHUE,
OCHOBHbIE CBOWMCTBA BOJIHOTO PacTBOpa), IPUMEHEHHUE U MOJTyUYeHHE B JIaOopaTOpuH
U TNpOMBINUIEHHOCTH. MOH aMMOHUS, IOHOPHO-aKLENTOPHBIA MEXaHHU3M €ro
obOpazoBanusg. Conau amMMOHHUS, HUX (QU3NYECKHE U XHMHUYECKHE CBOMCTBA
(paznoxkeHre W B3aMMOJECHCTBHE CO IlEJ0o4aMH), NpuMeHeHue. KauecTBeHHas
peakiust Ha noHbl amMoHusA. Okeunbl azota (I, 11, 11, 1V, V). Azotucras kuciora.
A30THast KHCTIOTa, €€ TIoJdy4YeHHue, PU3NUECKHe U XUMHUECKHUEe CBOWCTBA (001I1e KaKk
IIPEICTaBUTENS KJlacca KUCIOT M cHeuu(HUyYecKHue), MpUuMEeHEeHue. XHUMHUYECKHUe
peakuuy, Jexaliue B OCHOBE IMOJYYEHHUS] a30THOM KUCJIOTHI B MIPOMBIIUIEHHOCTH.



Hutpatel n HuTpuThl. KadecTBeHHBIE peaklMd Ha HUTpPAT- U HUTPUT-AaHUOHBI.
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIEel Cpelibl COCTMHEHUSIMU a30Ta (KUCJIOTHBIE
JO%K]JIH, 3arPsI3HEHUE BO3/TyXa, MIOYBLI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanuu Gocdopa (6enbiii u KpacHbIit pocdop),
dbu3nYecKre U XUMHUYECKUE CBOMCTBA (B3aUMO/ICHCTBIE C METAJIJIaMU, KUCIIOPOJIOM,
rajoreHamMu, KOHIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). OKCHUIIBI
docdopa (I, V), dochopnas kucinora, ¢puzMYecKue U XUMUUYECKUE CBOMCTBA,
nonyuyenue. KadectBenHass peakius Ha ¢docdar-uonsl. [IpeacraBnenus o
ranoreangax gpocdopa (I, V).

[TonsiTue 0 MuHEpaIbHBIX yA0OpeHusiX. A30THbIC, (hocPopHbIE, KOMILIEKCHBIC
yoopeHus. XuMUYeCcKOe 3arpsi3HeHHE OKPY>KaloIlel cpesibl COeAMHEHUSIMU a30Ta
u docdopa.

O6mas xapakrepuctuka sneMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

VYrnepon, amnorponueie Mogudukanuu (rpadut, anmas, dymwiepeH, rpades,
HAHOTPYOKM), (U3MYECKHME W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB
(B3amMOICHCTBUE ¢ METalIaMH, HEMETaUlaMHu, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoit kucnoramu). [loustue 00 ancopbuuu. KpyroBopor yriepoaa B npupoje.
Oxcunpl yriaepoja, ux Gu3nyeckue u XMMHUECKHe CBOMCTBA, IEMCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYECKUEe MpoOJieMbl aTMOCHEPHI,
cBsi3aHHbIE ¢ okcuoM yriepoaa (1V). YronbHas KHUCIOTa U €e COu, X GU3nuecKue
M XUMHYECKHE  CBOWCTBa, TMOJydyeHHMe U  mnpumeHeHue. KapOoHartsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepoja: yriaeBoAoponabl (MeTaH, 3TaH, ITHIICH, alleTUJICH), 3TAHOJ, TJIUIEPHUH,
YKCYCHasi kuciioTa. [IpupoaHbie UCTOUHUKH YIJIEBOJOPOAOB (Yrodib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI UX MEpPepabOTKH, UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTe 0 OMOJIOTHYECKH BaXXHBIX OPraHUYECKUX BEIECTBAX — JKUpaX, OelKax,
yIraeBoJaXx — W WX pPOJM B JKU3HU 4YeloBeka. EAMHCTBO oOpraHWYEecKUX U
HEOPraHWYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUUYECKHE CBOWCTBA (B3aUMOJECHUCTBHUE C
MeTaJlJlaMU, KUCJIOPOAOM, YIJIEPOJOM, rajoreHamu), MOJy4eHUE U MPUMEHEHUE.
Ponb kpemuus B npupoae u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUciora,
CWJIMKATHI: GU3HIECKIE U XUMUYECKUE CBOMCTBA, TOJIYICHHUE U TPUMEHEHUE B OBITY
Y TIPOMBINIJICHHOCTH. Ba)kHeWne cTpouTeabHbIe MaTepHaibl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. I[IpoOnemMbl  0€30MacHOTO  MCIOJb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Bbop. Ocobennoctu crpoenust aroma. O61IMe npeacTaBieHust 0 PU3NYECKUX U
XUMHYECKHUX CBOUCTBax. bopHas kucmiora.

OKCIIEpPUMEHTAIBHOE U3YYEHHUE BELIECTB U SIBJICHUN:

03HAaKOMJICHHE C 00pa3liaMu MPUPOJAHBIX XJIOPUIOB (TaIOTE€HUIOB);

IPOBEJICHUE ONBITOB, OTPAXKAIOLIUX (PU3NUECKHE M XUMUYECKHE CBOMCTBA
raJIOr€HOB U UX COCJIMHCHUI;

VU3y4YEHHUE CBOUCTB COJISIHOM KUCIIOTHI,

IPOBEICHUE Kaue€CTBEHHBIX PEaKIUid Ha XJOPHUI-, OpOMUJI- U UOJIUI-UOHBI U
Ha0JII0/IEHNE TPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3laMu Cephbl U €€ MPUPOJIHBIX COSTUHEHUH;

HaO/oleHne  mpolecca  OOyriiMBaHMsL — caxapa  MOJ — JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTBHI;

U3y4YeHHE XUMUYECKUX CBOMCTB pa30aBIECHHON CEpHOM KUCIIOTHI;

POBE/ICHNE KaUECTBEHHBIX peaKIUi Ha CynbPuI-, CyabPUT- 1 Cynbdar-uoHbI
1 HaOJII0/IeHHEe MMPU3HAKOB X MPOTEKAHUS;

O3HaKOMJIeHHME ¢ (U3MYECKUMHU CBOMcTBamMu a3ota, Gochopa U uX
COEIMHEHUM, 00pa3iaMu a30THBIX U POCPOPHBIX YAOOPEHUI;

NoJiyueHue, coOuWpaHue, pacrno3HaBaHME W M3yUYEHHE CBOWCTB aMMHaKa,
U3Yy4YEHUE CBOMCTB COJIEN aMMOHUS;

IIPOBEJACHUE KAYECTBEHHBIX PEAKLM Ha MOH aMMOHUS, HUTPHUT-, HUTPAT- U
docdaT-uOHBI 1 U3yUYEeHHE MPU3HAKOB UX MPOTEKAHUS;

U3Y4YEHUE B3aUMOJICICTBUSA KOHLIEHTPUPOBAHHOM a30THON KUCIOTHI C MEABIO,
CBOMCTB (oChHOPHOM KUCTOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJIETSIMUA KPUCTAIUIMYECKUX PEIIeTOK aiMasa, rpadura u
¢dynaepeHa, ¢ mpoeccoM aacopOIMKu PacCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJ€M U YCTPOMCTBOM MPOTUBOra3a;

NoJly4eHue, coOMpaHue, pacrno3HaBaHWE U M3YyYEHHE CBOWCTB YTJIEKHCIIOTO
rasa;

NPOBE/ICHNE KayeCTBEHHBIX peakluii Ha KapOOHAT- W CHJIMKAT-HOHBI |
M3YyUYEHUE NMPU3HAKOB UX MPOTEKAHUS;

M3y4YCHHE B3aMHBIX MPEBpaIieHNn KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOpa3liaMH MPHUPOAHBIX KapOOHATOB W CHIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4 10 TeMe «BaxkHeille HeMeTanabl U uX
COCTUHEHUSD).

MeTanjbl M UX COeIMHEHUS

OO6mme cBoiicTBa MeTayIoB. OO0IIas XapaKTePUCTHKA XUMUUECKUX HIIEMEHTOB
— METaJUIOB Ha OCHOBAHUU UX MoJ0xeHus B [lepuoanyeckoi cucreMe XUuMUYECKUX
anemeHToB [[. 1. MenneneeBa u crpoeHuss aroMoB. Meraiuiel A- u b-rpynm.



CrtpoeHue NpoCThIX BEIIECTB — METAIOB. MeTayuinueckas CBsI3b U MeTallIM4ecKast
KpUCTaJInYecKasl pemieTka (IpUMUTUBHAS KyOndeckas, 00bEMHO-IIEHTPUPOBAHHAs
KyOuueckas, rpaHeIeHTPUPOBAHHAS KyOudeckas, reKcaroHajabHast
IJIOTHOYIIAaKOBaHHAs). 3aBUCUMOCTh (DU3UUECKUX CBOMCTB METAJJIOB OT CTPOCHHUS
KPUCTAJJIOB.  DJNEKTPOXMUMHUYECKUM  psAll  HampsbkeHud  MmetawioB.  OOmue
XUMUYECKHEe CBOMCTBa MeTauioB. OOmmMe crnocoObl TOJYYEHHUS METALIOB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJICH KaK OJMH U3 CIIOCOOOB
MoJtyyeHus MeTasuioB. [IoHsATHE 0 KOPPO3UHU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI
ux oT kopposuu. CruiaBel (CTajab, Yyr'yH, JOpadtoMUHUN, OpoH3a). [IpuMenenue
METaJIJIOB U CIUIABOB B OBITY M MPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[lemounbie MeTayIbl: MoJiokeHUe B [lepuoauueckoil cucteMe XUMHUYECKHUX
sanemenToB JI. M. MeHaeneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnueckrue U XUMUYECKUE CBOMCTBA (Ha IpUMeEpe HATPHs M Kajus ), TOJyYeHHe.
Okcuabl U TUIPOKCUJIBI HATpUS U Kanus. [[puMeHeHue meT0YHbIX METAIOB U UX
coequHeHn. bruomorudeckas poib HaTPUS U KaJusl.

[IlemouHO3eMeNbHBIC METAJIbI MAarHui W KaJbLMH: TOJIOKEHHUE B
[Tepunoanueckoii cucreme xumuuyecknx 3aemMeHToB Jl. 1. MenneneeBa, cTpoeHue nx
aTOMOB, HaXOXJeHue B npupoje. Puznueckue U XMMHUYECKUE CBOWCTBA MarHus
KaJplusl. Baxunelye coeIMHEHNS Kb U MarHus (OKCUA, TUAPOKCUI, COJIN),
CBOICTBA, MpuMeHeHue. JKecTKOCTh BOJIbI M CIIOCOOBI ee ycTpaHeHusi. Kpyrosopor
KaJIBLIMS B TIPUPOJIE.

AnrOMUHUI: ToJ0KeHue B Ileprnonnueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToOMa, HAaXOXJeHUWE B mpupoac. Duzndeckue u
XUMHYECKUE CBOMCTBA almtOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THAPOKCHIA
antoMuHUs. [IpuMeHeHne antoMUHKS U €ro CILIaBOB.

Memannwvt b-2pynn

OOmrast xapakTepucTHKa MeTawioB b-rpynn (MOOOYHBIX MOATPYIN):
nonoxxenue B llepmognueckor cucreme xumuueckux odnemeHtoB J[. N
MenpeneeBa, 0COOCHHOCTH CTPOSHHUS aTOMOB. SIBJICHUE «IIpOBayiay AJIEKTPOHA Ha
MIpUMEpPE CTPOSHUSI aTOMOB XpoMa, MeJiH, cepeOpa. BaneHTHBIE COCTOSIHHS aTOMOB
d-ayleMEeHTOB, CTCTICHH OKHCICHUS aTOMOB B COCJHMHCHHUSAX. 3aBHCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METALUIOB OT 3HAYCHUS
CTENEHU OKUCIJICHMS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpEe COEAMHEHUM Xpoma).
IlepBoHauanbHbIE TPEACTABICHUS O KOMIUIEKCHBIX COECIUHEHUSIX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTENEeHH OKuciaeHus. OOmmue KpaTKue
MPEACTaBICHU O (U3UYECKUX W XUMHYECKHUX CBOMCTBAaX MPOCTHIX BEIIECCTB
(B3aMMOJICCTBHE C KHUCIOTAMH-OKHCIUTEIAMH), 00 MX OKCHUJAX, THAPOKCHUIAX U



coyisix, ux nmpumenenuu. [IpencraBienuss 00 aMMHAYHBIX KOMIUIEKCaX cepedpa u
Menu. KauecTBeHHbIE peakiiuy Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENeHb OKUCIIEHUS. XapaKTepucTuka GU3n4ecKux u
XUMUYECKUX CBOMCTB, MPUMEHEHUE, aM(DOTEpHbIE CBOMCTBA OKCU/IA U TUIPOKCHUIA.
KauecTBeHHbIE peakiiny Ha KaTHOHBI IIMHKA.

Kene3o: ctpoeHue aroma, CTENEHU OKHUCIEHUs. HaxoxaeHue B mpuUpoJe.
du3NYECKne U XUMUYECKHUE CBOMCTBA KeJie3a, MpUMEHEHHE. bruonornueckas posib
xene3a. Oxcuawl, ruapokcuasl u comu xkenesza (II) u xenesa (lll), ux cocras,
CBOMCTBa U nostydeHue. KauecTBeHHbIE peaKIMK Ha KaTHOHBI Jkee3a (2+) 1 xkenes3a
(3+). Uyryn um cramp — cmiaBbl kene3a. [Ipom3BOJICTBO dYyryHa H CTaju.
DKOJIOTMYECKHUE MPOOJIEMBI, CBA3aHHBIE C METAJUTYPrU4eCKUMU ITPOU3BOICTBAMM.

DKCIEPUMEHTAIBbHOE U3YUEHUE BEUIECTB U SABJICHUM:

O3HAaKOMJICHHE C o0pa3llaMud METaJUIOB M CIUIaBOB, HUX (PU3NUECKUMHU
CBOMCTBAMHU;

MOJEIMPOBAHUE METAUINYECKOW KPUCTALNIMYECKON PELLIETKY;

W3YUYCHHUE B3aUMOJICUCTBHS METAIIJIOB C BOAOM, C paCTBOpaMU COJIEH U KUCIIOT,
UCCJIEIOBAaHNE TIPOIIECCOB AJIEKTpoJin3a pacTBopoB xiopuna meau (1) u noguna
KaJIMs, KOPPO3UHU METAILJIOB;

U3y4eHHe OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallbLIUg W HATPUS C
BOJIOM, UX THAPOKCUIIOB — ¢ OKcuaoM yriaeposa (1V) u kucnoramu;

U3y4YEeHHE CBOWCTB KapOOHATOB M TUAPOKapOOHATOB KaJIbIIHSs, )KECTKOM BOJIBI;

U3YUYEHUE MPOLECCOB IMOJYYEHUS THAPOKCHAOB Kejle3a, UX XUMHUYECKHX
CBOMCTB;

U3Yy4YEHUE MPU3HAKOB MIPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIbIUs, ATIOMUHUSA, [IMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HAOJIIO/ICHNE W OMKCAHHE OKPAIIMBAHMS TIJIAMEHU MOHAMU HATPHS, Kalusi |
KaJIbLIUS;

uccienoBanue aM(pOTEPHBIX CBOWCTB THAPOKCHUIA AITIOMUHUS, TUIPOKCHIA
xpoMa (lll) u rugpokcuna nunHka;

pelIeHre 3KCIEPUMEHTANIBHBIX 33J1a4 10 TeMe «BakHeillne MeTaibl U UX
COCIUHECHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW XW3HHM 4YeJIOBEKAa. BaxHeiue
BEIIECTBA W MaTepuaibl, 00JIacTH WX MPUMEHEHHA. be3omacHoe WCIOIb30BaHUE
BCIIECTB W XUMUYECKUX peaknuii B ObITy. llepBas momomip mpu XUMHUYECKUX
0’KOTrax M OTPABIICHUSIX.

HoBsie maTepuainsl u TexHoJOruu. [[puHINNBL «3€1E€HON XUMUNY.



OCHOBBI DKOJIOTHYECKOM TPaMOTHOCTH. XWMHUS U 3J0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XUMHUYECKUX SJIEMEHTOB M MX COCIUHECHUH s (PyHKIHOHUPOBAHUS
opraHusMa yenoseka. [lonsartue o 310poBoM 00pase KU3HMU.

XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpeabl. DKOJIOrHYEeCKUe MpoOIeMbl,
CBA3aHHBIC C COCITMHEHUSIMH YIJIEPOJA, a30Ta, CEPBI, TAKEIBIX MeTAIIOB. [loHsATHE
o II/IK. Ponbs xuMuu B petieHUH 3KOJIOTMUECKUX MPOOIIeEM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBICHUN: O3HAKOMIJIEHHE C
oOpa3naMy MaTepHasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalibl),
ONpENEICHNE KHCIOTHOCTM MNPUPOAHBIX BOJ, MOJEIMPOBAHHME IIpolecca
00pa3oBaHus KUCIOTHOTO J0Xs, U3yYeHHUE €r0 BO3ACHCTBUS HA MaTEpHUAIbI.

IloBTOpeHne u 00001IeHHMe 3HAHMH OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u [lepuoauueckas cucteMa XUuMHUYECKUX 3JIEMEHTOB B
CBETE NPEACTABIECHUN O CTPOEHUSI aTOMa. 3AKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCJMHEHUHN B IEPUOJAX U TPYIIax.

CtpoeHue BeliecTBa B TBEPAOM, KHUIAKOM U ra3000pa3HOM COCTOSIHUU. Buabl
XUMUYECKOWU CBS3U. 3aBUCMMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAIINYECKOMN
pELIEeTKN U BUJA XUMUYECKOU CBA3U.

Knaccudukanusa XUMHUECKUX peaKIUid MO Ppa3IdyHbIM  [pPU3HAKAM.
[Iporuo3upoBaHue BO3MOYKHOCTH TPOTEKAHHUS XHUMHUYECKHX NPEBpalICHUN B
pPa3IMYHBIX YCJIOBUSIX HAa OCHOBE MPEJCTABICHUM XUMHUYECKONM KUHETUKH U
TEPMOJANHAMUKH.

XHWMHUYECKHE peakuuu B pacTBopax. I'maponus coneil. Peakuuu okucieHus-
BOCCTaHOBJICHHUSI. DJIEKTPOIH3.

CBoiicTBa KHCIJIOT, OCHOBaHMH M CcoOjJied B CBeTe TNpeACTaBICHUNA 00
ANEKTPOJIUTUYECKOM  JUCCOIMAUMU U OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakusx.

Mexcnpeomemmunie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBSI3€d MpU U3YyYEHUM XUMHUHM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATUH, TaK U ITOHATUH, IPUHSATHIX B OTAECIBHBIX €CTECTBCHHBIX HAYKaX.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: ABJICHHE (POIECC), HAyYHbIN (HaKT,
TUMO0Te3a, TEOpHs, 3aKOH, aHaliW3, CUHTE3, KiacCcu(UKaIus, NEPHOJUIHOCTS,
HAOJIOICHNE, IKCIIEPUMEHT, MOJICIUPOBAaHNE, M3MEpPEHUE, MOJENb, TEXHOJIOTHS,
MaTepUabl.

@dusnka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHUS,
Macca, 00bEM, KOJTMYECTBO TEIUIOThI, aTOMbI U MOJIEKYJIbI, arpeTraTHbIE COCTOSIHUE
BEILIECTBA, CTPOCHUE Ta30B, XKUIKOCTEM M TBEPAbIX (KPUCTAIIMYECKUX) Te,
KPHUCTAJUIMYECKAs PEIIETKA, 3JIEKTPOH, SIPO aTOMa, POTOH, HEUTPOH, HOH, HYKJIU/I,



M30TOMbI, KBaHTHl, PaJMOAKTUBHOCTh, ajib(pa-, OeTa- U TraMMma-u3IydeHue,
ANEKTPUUCCKUH 3apsl, MPOBOIHUKH, ITOTYTPOBOIHUKH, TUIICKTPUKHU, COTHCUHBIN
CTIEKTp, Pa3IoKeHHEe OEIOT0 CBETa B CIIEKTP.

buonorus: skocuctema, ouocdepa, hoTocuHTE3, MpoLIeCChl OOMEHA BEIECTB,
MUHEpaJbHBIE YAOOPEHHUS, MHUKDPOIIEMEHTBI, MAaKpPOAJIEMEHTBI, ITHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MuUHEpabl, TOPHBIE TTOPO/IbI, OJIE3HBIE
MCKOTIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI, TJIaHETa 3eMIIsl.

TexHonorus: CTPOUTEIbHBIC  TEXHOJIOTHH,  CEJIbCKOXO35HCTBCHHBIC
TEXHOJIOTHUH, TEXHOJIOTUH JICKTPOHHOU MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JESTENIbBHOCTH 00pa30BaTEIbHONW OPraHU3aluid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpollecCaM CaMONO3HAHUS, CaMOPa3BUTUS M COLMATIU3ALMH
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
U TEXHOJIOTUU B JKU3HHU COBPEMEHHOT0 00IIeCTBa, B PA3BUTHH SKOHOMHUKU Poccun
U CBOET0 PETrMOHa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTAaBICHUE O COLMAIbHBIX HOpPMaxX U MpaBWiIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJAEHUE U IMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U HEOOXOJMMBIC IS
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHHUE IEHHOCTH HAYYHOT'O MO3HAHUS JJIS Pa3BUTHUS KaXKJOT0O YEJIOBEKa U
MIPOU3BOJUTENbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME HayYHbIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX PAa3BUTHSI TMPUPOIbI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HABaTeJIbHA MOTHBAlUS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HampaBJiCHUsS M YPOBHS JajdbHEHIIEro
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KYypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YesIOBEKa M K MCCIIEIOBATEIbCKON JEATENbHOCTU KaK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TN4Y€eCKOro BOCTIUTAHMS

0CO3HaHHUE HEOOXOAMMOCTH OTHOIICHHS K MPUPOJC KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXaloIlel cpe/ibl; 0CO3HAHUE II100aTBHOT0 XapaKTepa HKOJIOTHYECKUX TPpodiem
U ITyTeH UX petieHus; ClioCOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4aeMble IPU U3YUCHUH
XUMUHU, i1 PEIIEHUsl 3a7ay, CBSI3aHHBIX C OKpYKaroUIEH Cpelod; aKTUBHOE
HENPUATUE NEHUCTBUM, MPUHOCIIIMX BpPEI OKPYKAIOIIEH CPElIe; OCO3HAHUE CBOEHU
pOJIM Kak TpakJIaHWHA W TOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJIHOM,
TEXHOJIOTUYECKON U COLUAIBHOW CPEJ; TOTOBHOCTh K YYAaCTHUIO B IMPAKTUYECKOMN
NEeATENbHOCTU SKOJIOTMYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl O0YYaIONMIUXCS, OCBOMBIIUX MPOTPAMMY IIO
XMUMHHU OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITHHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
OHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHSI,
HaOJIOICHNE, H3MEPEHHUE, UCCIIeIOBAHUE, IKCTIEPUMEHT U JIPYTHUE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3O PEeKTUBHOCTU OCBOEHHSI COAEpKAHUS ydyeOHOro mnpeamera, (QopMHUpPOBaHUS



KOMIICTEHIIMA, a  TakKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4EOHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOIB30BaTh IMPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX CYIIECTBEHHBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001IaTh, BHIOMpPaTh OCHOBaHUS IS KiIacCUUKAIUA U
CHUCTEMATHU3ALMN XUMUYECKUX BEUIECTB U XUMHUYECKHX PEAKIHI; yCTaHABIMBATh
MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY O0bEKTAMU U3YUCHUS; CTPOUTD JIOTUUECKHE
paccyxaeHus: (MHIYKTUBHBIE, ICTYKTUBHBIC, 110 aHAJIOTHH); TIpeiaratbh KpUTEpuu
U BBISBIISATH OOIME 3aKOHOMEPHOCTH U MIPOTHBOPEUUSI B M3y4aeMBbIX IMpoOIeccax U
SIBJICHUSIX; MPOBOJIUTH BBIBOJBI U 3aKIIOUEHHUS; YMEHHUS MPUMEHSTH B IPOIIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METAINPEIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbI€ B XUMUHU, PE0OPA30BHIBATH MOJICIIPHBIC MPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas (opMyrna W ypaBHEHHE
XUMHUYECKOU PEaKIIUU — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
MpPEJACTABICHU  XapaKTepU30BaTh H3ydaeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKHUE PEaKIIUU.

ba3oBbie mucciexoBaTe/ibCKue AedMCTBUA (MeTOAbI HAYYHOr0 IO3HAHUA
BELIECTB M SIBJICHUMH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaye€CTBE WHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEJIEHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATH (DAKTHI, BBISIBIATH
u GopMyIHpoBaTh MPoOJEeMYy, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
U OCYHIECTBIIATh €€ IMPOBEPKY; YMCHHS MPOBOAUTH H3MEPECHHS HEOOXOIMMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJIEIOBAHUSI, COCTABIISITh OTYET O MPOJIeIaHHON padoTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTh, OTOUPATh M HHTEPHPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH(OPMAIIMOHHO KOMMYHHMKATUBHBIE TEXHOJIOTMM M pPa3jIUYHble TOMCKOBbBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh HAy4YHBIN $3bIK B KauyecTBE CpeicTBa pabOThl ¢
XUMHYECKOW HHpOpMalMe; NpUMEHSATh MeXnpeaMeTHble (du3nueckue u
MaTEeMaTUYEeCKUE) 3HaKU M CUMBOJIBI, (OpMYIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

1) ymenust oOuieHus (MICbMEHHON U YCTHOW KOMMYHUKAIINH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
71a60paTOPHON MM MPAKTUYECKON pabOoThI, yueOHOTO MPOEKTa); B XOJ€ auajiora u
(1) TUCKYCCHU 3a7iaBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBATh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHs y4eOHOTO COTPYIHUYECTBA (TPYIIIOBast KOMMYHUKAITWSA):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUS C JCUCTBUAMH JIPYTUX YJIEHOB KOMAaH[Ibl, ONPEAENSTh KPUTEPUU IO
OIICHKE KayeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjJsiTUBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE JeHCTBUA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3alMU, CAMOKOHTPOJS, CaMOKOPPEKIHUH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHrs yuyeOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
MCCJIEe10BAaTEIbCKOM 3a/Ja4M; HA OCHOBE MOJTYUYEHHBIX PE3YJIbTaTOB (POPMYIUPOBATH
0000II€HHsT W BBIBOJbI, MNPOTHO3UPOBATH BO3MOXKHOE pA3BUTHE IMPOLIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISTh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JICSITEIIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee COJepkKaTeabHOe
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO IMO3BOJISIET PEATM30BBIBATh YIiyOJIEHHOE M3yYeHHE KaK B paMKaX OTACIbHBIX
KJIacCoOB, TaK M B paMKaxX pealn3allid WHIWBHAYaIbHBIX 00pa30BaTEIbHBIX
TPaeKTOPHUI, B TOM YHCJIE UCIOJb3Ysl CETEBOE B3aMMOJCCTBUE opranu3aiuu. [lo
3aBEPIICHUU peaju3aluy MPOorpaMMbl  YriIyOJEHHOTO YpPOBHS 0OydYaromuecs
CMOTYT JIETaJIbHEE OCBOUTH MAaTepHa, OBJIAJIETh PACIIMPEHHBIM KPYTOM MOHSITUN U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CI0KHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUH, yMEHUH U ClIOCOO0B JeHCTBUH, crienPpUIecKux A1l MpeIMETHOM 00J1acTH
«XuUMHUS»; OCHOBBI HAYYHOI'O MBIIIJIECHUS; BUJIBI JEATCIBHOCTH IO MOJYYEHHIO
HOBOTO 3HaHHS, €r0 HHTEPIPETANH, MPEeoOpPa30BaHUI0 M IPUMECHEHUIO B
pa3IMYHBIX YYEOHBIX M pEANbHBIX JKMU3HCHHBIX YCIOBUSX;, OOCCIEYUBAIOT
BO3MOKHOCTD YCIICIITHOT'O OOYYEHUS Ha CIISIYIOIIEM YPOBHE 00pa30BaHUs.

K xonmy oOyuenuss ¢ 8 knacce y oOydwaromierocs OyayT chOpMHUPOBaHBI
CJIEIYIOIINE MMPEMETHBIC PE3YIIBTAThl U3YUCHHSI XUMUHU HA YTIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI B3JIEMEHT, METaJlJl, HEMETa/ll, auIOTPONHs, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIeCTBO, CMeCh (OJHOpPOJHAasi U HEOJHOPOJIHAs), BAJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBasi JI0Jsl XHMMHYECKOTO JJIEMEHTa B COCIMHEHUH,
MOJISIPHBIM 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Ia30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
coilb, amM$OTEepHBI OKcHl, amMQpOTEPHBIH THUIAPOKCHI, XUMHYECKas pEeaKIus,
KJ1IaccuuKaus peakluil: peakiuu COCIUHEHUS, PEAKIUU PA3JI0KEHUS, peaKIun
3aMelIeHUs, peaklnu OOMEHa, PK30- U JHAOTEPMUUYECKUE PEAKLUH; TEIIOBOU



s ekt peakiuu; AIpO aToMa, DIESKTPOHHBIA CIOM aToma, aTOMHas OpOUTAlb,
pagnyc aroMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HENOJISIpHAs KOBAJEHTHAS CBS3b,
WOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mpolleHTHasT KOHIIGHTpAIMsl) B pacTBOpE, MOJSIpHAs KOHIIEHTpAlusi BEIIECTBA B
pacTBOpe; BIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEIN U
BOCCTAHOBHUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHE, OKHCJIUTEIIHHO -
BOCCTAHOBUTEJILHBIC PEAKIIUH, METO]T SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITUNA U IPUMEHSTh
AT MOHSTHUSA MPU OMUCAHUY BEIIECTB U UX MPEBPAILCHUI;

UCIIOJIH30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUs (DOPMYIT BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCAWMHEHUSX,
CTENIEHb OKHWCJICHUS HJIEMEHTOB B OWHAPHBIX COCIUHCHMSX, MPUHAIJICKHOCTD
BEIIECTB K OINpPEEICHHOMY KJIacCy COSAMHEHUN 1Mo popMyraM, BHIbl XUMUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepuomnueckoro 3akoHa [[. . MeHnueneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEICTBUM, MPEACTABICHUI O HAyYHBIX METOJIaX
MO3HAHUSA, B TOM UHCJIE OKCHEPUMEHTAIBHBIX M TEOPETHYECKHX METOAaxX
VCCJIEJOBAHMS BEIIECTB U U3YYECHUSI XUMUUYECKUX PEAKIIUM;

JNIEMOHCTPUPOBATh TMOHUMAHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT UX I0JI0)KEeHUA B [lepuoandeckon cucreme:

OTHMCHIBATh U XapaKTepu30BaTh Ta0IuIHYyI0 popmy Ilepuoandeckoit cucteMsl
XUMUYECKHUX JIEMEHTOB: pa3inyaTh MOHITUA «TJaBHas noAarpynna (A-rpynmna)» u
«mmoboyHas noarpynna (b-rpymnmna)», «Majbie Tepruoab» U «OOBIITNE TIEPUOIBIY,

COOTHOCUTHh 0003HAYCHUsS, KOTOpble MMeroTcs B Tabmuie «llepromnueckas
cucremMa xuMuuyeckux odjgementoB J[. WM. MeHnaeneeBay, C  4HCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3aps]l
spa, 00IIIee YUCII0 JICKTPOHOB U paCIIpeIeICHNE UX 110 3JIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBSA3b TOJIOXKEHHsSI dJeMeHTa B Ilepuogumdeckoii cucreme ¢
pacupeielieHueM BJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIaCCH(HUIIUPOBATh XUMHUYECKHE DJJIEMEHTBHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHE PEaKIiu (10 YMCIY M COCTaBY YyYacCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TEMI0BOMY 3pDexry);

XapaKTePU30BaTh (OMMCHIBATH) (PU3NYCCKHUE U XUMHICCKHUE CBOMCTBA ITPOCTHIX
Y CJIOXKHBIX BEIIECTB: KUCIOPOAa, BOJAOPOA, BOJIbI, OOIINE XUMHUYECKIE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHMUW M COJIE€d, TE€HETHYECKYIO CBSI3b MEXKIYy HUMH,



MOATBEpXKAas MpUMEpaMU  MOJEKYJISPHBIX  YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM;

OMMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOTHBIX MPOIlECCaX, B
KUBBIX OpPTaHU3Max, UX MPUMEHCHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MOYXHOE€ HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOKMCTBA BEIICCTB B 3aBUCUMOCTH OT HX
CcoCcTaBa M CTPOCHHUS, BO3MOXKHOCTH TPOTECKAHUS XUMHUYECKUX TNPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COCIIMHCHUH,
MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCAMHCHHS, HAXOJHTh
NPOCTEHIITYIO (DOPMYJTY BEIISCTBA IT0 MaCCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MAacCOBYIO JIOJIO BEIIECTBA B PACTBOpPE, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, IPOBOJIUTH PACUETHI M0 YPABHCHUSAM XUMHUYECKOHN peaKITnu;

NPUMEHSTh OCHOBHBIC OTIEPAIIMHM MBICITMTEIIBHON JEITeIbHOCTH — aHAIHW3 |
CUHTE3, CpaBHECHHE, 0000IICHNEe, CUCTEMAaTH3aINIO, KIaCCU(UKAIIMIO, BBISBICHUC
NPUYNHHO-CJICJICTBEHHBIX CBS3CH — JIJI U3YUYCHUS CBOMCTB BEIIECTB M XUMUYCCKUX
peakinii, eCTeCTBCHHO-HAyYHbIC METOJbI TO3HAHUS — HAOJIOACHUE, U3MEpPEHHE,
MOJIETUPOBAHKE, JKCIEPUMEHT (pealbHbIi W MBICICHHBIM) — MJI1 OCBOEHUS
y4e0OHOT0 CoJIepKaHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHMSI, COCTaBIISATh
YPAaBHEHHSI TPOCTBHIX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuili (MEeToIoM
AJIIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY peaJbHO HAOII0JaeMbIMU XUMUYECKUMHU
SABJICHUSMH M TIPOIECCAMU, MPOUCXOMASIIUMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIpYyTruX y4eOHBIX MPEAMETOB;

coOmro1aTh npaBuiia 6€30macHor paboThI B 1a00OPATOPUH MIPU HUCTIOIB30BAHUH
XUMHYECKOU TIOCYIBI 1 000PYI0BaHUS, a TAKKE ITPABUIIa OOPAIICHHS C BEIIECTBAMHU
B COOTBETCTBHUM C WHCTPYKIIMSIMH BBITIOJHEHUS J1A0OPATOPHBIX OIBITOB U
MPAKTUYECKUX paboT MO TMOJYyYEHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia ¥ KUCIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OIMPEEICHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA, PEUICHUIO DKCIEPUMEHTANBHBIX 33/1a4 1O TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUN Y,

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAOIICH YMEHHUs 0€30MacHOTO OOpAIeHHsI C BEIIECTBAMH, UCTIOIh3YEMbIMH B
MOBCEIHEBHOM KU3HU, a TAKXKE 3HAHHWE MPABWI TOBEACHUS B IEIAX COCPEKCHHUS
310POBbSI U OKPYKAKOIIECH CPEIBI.



K xoHmy oOyuenuss ¢ 9 knacce y oOyudaronierocst OynyT copMHpOBaHbBI
CJIEIYIOIINE MMPEMETHBIC PE3YJIBTATHl H3YUYCHHSI XUMUHU HA YTITyOJCHHBIM YPOBHE:

PaCKpBIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHITUN: XUMUYECKUN DJIIEMEHT,
aToOM, MOJIEKYyJIa, HWOH, KAaTHUOH, AaHWUOH, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasi peakius, TEIIoBoi »(PeKT peakiuu, MOiab, MOJISPHBIMA
00BbEM, pacTBoOp;

AJIEKTPOJUTBI, HEIICKTPOJIUTHI, SJICKTPOJIUTAYECKAS TUCCOIMALINS, PEAKIUU
MOHHOTO OOMEHa, THUAPOJU3 CcoJiel, oOpaTumble W HeoOpaTUMbIC pEaKIuH,
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMM, OKHUCIHUTENb, BOCCTAHOBUTEIIb,
OKHCJIEHHE€ W BOCCTAHOBJICHHE, DJIEKTPOJU3, aJIoTpomnus, amM¢pOTEPHOCTD,
XUMUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS, METAJTUYECKAs), MEKMOJCKYISIPHBIC
B3aUMOJICHCTBHS (BOJIOPOJIHAsI CBsI3b, CWIIbI BaH-nep-Baanbca), KoMIuieKCHbIE
COCIMHEHUS, KPUCTAUIMYECKHE pelieTKH (MPUMUTHBHAS KyOuueckas, 0OBEMHO-
LEHTPUPOBaHHAs KyOuueckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
rekcaroHajabHasl IUIOTHOYIIAKOBAaHHAs), KOPPO3UsI METAIIOB, CILUIaBbl; CKOPOCTh
XUMHUYECKOW PEaKIUM, KaTaanu3, XMMUYECKOE PAaBHOBECHUE, DJIIEMEHTbl XUMUUYECKOU
TEPMOJAUHAMUKH KAK OJTHOM U3 TeOpEeTHYECKnX OCHOB xumuu; [1J1K;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHITUN U IPUMEHSTh
ATU MOHSTHUS IPU ONIMCAHUU BELIECTB U UX IPEBPALLCHUM;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTaBJICHHs (JOPMYJT BEIIECTB U
YPaBHEHUN XMUMHUUYECKUX PEAKIIHM;

ONpPENENATh BAaJCHTHOCTh U CTEIEHb OKUCJICHHUS XUMHUUYECKHUX JJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COeIWHEHMH 10 (GopMmysiaM, BUIBI XUMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOM, METaJUIM4eCKOM) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA]l HOHA MO
XUMHYECKOU (opMyJsie, XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbich [lepuognueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATH €0 TIOHUMAHHUE:

OIMHCHIBATH U XapaKTepu30BaTh TabIu4IHY0 hopmy Ileproaudeckoil cuctemsl
XUMUYECKUX AJIIEMEHTOB: pa3iinyaTh MOHATUS «A-rpynna» u «b-rpymnmna», «Maible
MepUoAbD U «OOJbIINE EPUOIBDY;

OOBSICHATH CBsA3h TMOJIOXKEHUs JiieMeHTa B llepuoamueckoil cucreme ¢
pacnpenesieHueM J3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSIM, IOJYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MMEPHUOIOB;

BBLACJIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCHJIOB) B Mpejenax MaJblX MEPUOJOB U TJIABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX ATOMOB;



PacCKpbIBaTh CMBICJ TEOPUH IICKTPOIUTUUECKON AUCCOIMaluy, 3akoHa ['ecca
U ero CIEJICTBHM, 3aKOHA JIEUCTBYIONIUX MacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XMMHWYECKOW pEaklMy, HampaBiICHUsS CMEIICHUS XUMHUYECKOr O
PaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (haKTOPOB;

KJIacCU(PUIIUPOBATh XUMUUYECKUE DJJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBoMy 3(¢eKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTEMEHEeW OKUCIICHHS XMMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTaau3aTopa);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3IUYHBIX KJIACCOB HEOPTaHWYECKHX COCIMHEHUH, MOATBEP)KAas ATO OMHCAHUE
IpPUMEPaMH MOJICKYJIIPHBIX U HOHHBIX YPABHCHHUH COOTBETCTBYIONIUX XUMUYCCKUX
pEaKLnii;

COCTaBJISITh YPABHEHUS: DJICKTPOJUTUUECKON JTUCCOIUAIINK KUCIIOT, IIeIouen
Y COJICH; TIOJIHBIE U COKpAI[CHHbIE YPAaBHEHUS pPeaKIuii HOHHOTO 0OMEHa; peaKIui,
MOATBEPKIAIONIUX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh TMPOIIECCOB THJAPOJIHM3a COJIeH TOCPEICTBOM
COCTaBIJICHUS KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPAaBHEHUN PEaKIIHi, CYIIHOCTh
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUi  TMOCPEJCTBOM  COCTaBIICHHMS
AIIEKTPOHHOTO OajlaHca STUX PEaKIIHA;

Ipe/ICKa3bIBaTh XapaKTep CPeAbl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepru30BaTh (OMHUCHIBATD ) PU3MUECKHUE U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIECTB (KUCIOPOJI, O30H, rpaduTt, ayMa3, KpeMHUH, 0op, a3zoT, dhocdop, cepa,
XJIOp, HATPUH, KA, MarHUi, KaJIbITUH, aTFOMUHUH, JKeJIe30, Me/Ib, IIMHK, cepedpo)
1 00pa30BaHHBIX UMHU CIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PaCTBOPOB
(aMMHaK, XJI0poBOIOPOI, cepoBomopo, okcuabl yraepoaa (I, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (IV, VI), cepuucras, cepHas,
azoTHas, QocdopHas, yroiapbHasi, KpeMHHUEBAs KHUCIOTHI, OKCHJIBl M THAPOKCHUIIBI
MeTaiioB |A—llA-rpymm, amromunawus, meau (1), munka, xenesa (11 u 11));

MOSICHSTh COCTaB, OTACNIbHBIC CIIOCOOBI TOJYYCHHS] M CBOMCTBA CIOXKHBIX
BEIIECTB (KHUCIOPOCOIEpKAIME KUCIOTHI XJIOpa, a30THCTasl, OOpHas, YKCycHas
KHCIIOTHI ¥ MX conr, ramoreannbl kpemaus (1V) u ¢ocdopa (Il u V), oxcun u
ruapokcua xpoma (l11), mepmanranar kanus;

OTHMCHIBATH POJIb BAXKHEHIITNX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSTHUE HA KUBBIC OPTaHU3MBbI, IPUMEHEHUE B PA3IMYHBIX OTPACIISIX IKOHOMHUKH,
MCIIOJIb30BaHUE /IS CO3/IaHUSI COBPEMEHHBIX MAaTEPHUATIOB U TEXHOJIOTHH;

MPOBOJUTEH PEAKIMH, TOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IMUHBIX
BCII[ECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJEpPKANIUEcs B BOJHBIX PAacCTBOpPax



WOHBI: XJIOpUA-, OpoMUI-, MOAMI-, cylbdar-, docdar-, kapOoHAT-, CUIUKAT-,
cynbduT-, Ccyabpum-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajbllys, aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BaXKHEHIINX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B Pa3IMUHBIX
YCIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XWMHUYECKOW KHHETHKH W
TEPMOIUHAMUKH;

BBIYUCIIATh OTHOCHUTEIIBPHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIFO XHMHUYECKOTO 3JeMeHTa 1Mo (OpMylie COCTUHEHHS, MACCOBYIO
JOJI0 BEIIECTBA B PACTBOPE, MOJBHYIO JOJIO0 XHMHUYECKOTO OJJIEMEHTa B
COCIMHCHHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIeCTBA B pPAacTBOpPE, HAXOIHUThH
IPOCTEHITY 0 (hOPMYITy BEIIECTBA TI0O MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
IPOBOJIUTH PAacUYEThl TI0 YPABHEHUSIM XHUMHUYECKUX PEAKIUU C Y4eTOM HEIOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOJA MPOAYKTA, 3HAYCHHUS TEIIOBOTO
addekTa peakIu, OnpeeNaTh COCTaB CMECeH;

coOro1aTh npaBuiia 6€30MacHoi paboThl B 1a00OPATOPUU NMPU UCTIOIb30BaHUH
XUMHYECKOM TOCYbI 1 000PYI0BaHUS, a TAKKE MTPaBUIa OOpAIIeHHs C BEIIECTBAMHU
B COOTBETCTBUM C HWHCTPYKIUSIMU BBIMIOJHEHUSI JIA0OPATOPHBIX ONBITOB H
NPAKTUYECKUX paboT MO TMOJYyYEHUI0O U COOMpaHHI0 Tra3000pa3HBIX BEIIECTB
(aMMmaka M yrieKHcIIoro ra3a) u penieHuIo SKCIEPUMEHTANIBHBIX 3a/1ay 110 TeMaM
Kypca, TpEeACTaBIsATh Pe3yNbTaThl AKCIIEpUMEHTa B  (QopMe  BBIBOJOB,
JI0Ka3aTeIbCTB, Tpa(UKOB, TAOIUI] U BBISBISTH SIMIIHUPUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSITh OCHOBHBIE OIEpaIlii MBICTUTEIBHONU JEATEIBHOCTU (aHANIMU3 |
CUHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTEeMaTH3allMi0, BBIABICHHE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M) MPU M3YUYCHUHU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHMs (HaOJI0/IeHue, U3MEPEHNUE,
MOJICTTUPOBAHKE, SKCIIEPUMEHT (PeabHBIA U MBICJICHHBIN);

OpUMEHATh  IpaBWjia  Oe30macHOro  oOpalleHuss C  BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCEHEBHOM KU3HH, ITPaBUJIa MOBEACHUS B IIEJIIX COEpEKEHUS
3I0pPOBbSI U OKpY)KAIOIIEW MPUPOAHON Cpelbl, MOHUMAaTh Bpel (OmacHOCTH)
BO3/ICICTBHUSI Ha JKMBBIE OpPraHU3MbI OINpPEACICHHBIX BEIIECTB, IOSCHATH Ha
npuMepax Croco0bl YMEHbIIECHUS U MPEJOTBPAICHUS UX BPEIHOTO BO3JIECHCTBUS,
3Ha4YeHHE KUPOB, OCIKOB, YIIIEBOAOB ISl OpraHu3Ma YeJIOBeKa;

UCTOJIb30BaTh IMOJYYEHHBIE MPEACTaBIECHUA O cdepax MpodeccruoHaTbHOMI
JesITEeIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
i Mpo(ecCHOHANIBHON OpPHEHTAlMKd W JUIsI OCO3HAHHOTO BBHIOOpA XMMHUHU Kak



poUIBHOTO TIpeMETa IPH MPOJAOKEHUU 00YUCeHUS Ha YPOBHE CPETHETO 00IIIEro
oOpa3oBaHusi;

y4acTBOBAaTh BO BHEYPOUHOH MPOEKTHO-UCCICIOBATEIILCKOW NEATeILHOCTH
XAMUYECKOM W XHMHKO-3KOJIOTHUECKOW HAIPaBICHHOCTH, TPUOOPECTH OIBIT
MIPOBEICHUS YUCOHBIX UCCIICIOBAHUN B YCIOBUAX 00pa30BaTeIbHBIX OpPTraHU3aIlui,
a TaKKe OpraHu3alii (IEHTPOB) TOTOIHUTEILHOTO 00pa30BaHuUs JETEH.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHbie XUMUYECKHE TOHATHS
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HAHUS U
1.1 N 6 2 https://resh.edu.ru/
MPAKTUYECKOU IeATeITbHOCTH
YyeJoBeKa
BemectBa 1 xuMu4yeckue
1.2 19 1 https://resh.edu.ru/
peakuuu
Hroro mo pazgeny 25
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosnayx. I[lonsitue o ra3ax.
2.1 Ayx 14 1 1 https://resh.edu.ru/
Kucnopon. Oxcubt
Bonopon. Ilongarue o kuciorax
2.2 AOPOA 6 1 https://resh.edu.ru/
H COJISIX
Bopma. PactBopsl. [loustue 06
2.3 s p 12 1 1 https://resh.edu.ru/
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 14 1 1 https://resh.edu.ru/
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 46




Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 14 https://resh.edu.ru/
XUMUYeCcKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKXUCIIUTEIIBHO- 12 https://resh.edu.ru/
BOCCTaHOBHUTEIIHHBIC PEAKIIHH
Hroro mo pazueny 26
PesepBHOE Bpems 5)
OBIIEE KOJJMYECTBO YACOB I1O 102

I[TPOTPAMME




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrtpoiabnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. BemecTBo  XuMnuyeckasi peakums
[ToBTOpEeHMEe U yriuyoieHue 3HaHUH O
1.1 p yrLy 8 https://resh.edu.ru/
BEIIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
1.2 P p 14 1 https://resh.edu.ru/
XUMHYCCKHAX PEaKITHiA
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
1.3 p 12 2 https://resh.edu.ru/
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 34
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKUX
2.1 B P p 6 1 https://resh.edu.ru/
anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://resh.edu.ru/
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 10 1 https://resh.edu.ru/
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 aneMmeHTOB |VA-rpynmel. Yraepoa u 11 2 https://resh.edu.ru/
KpPEMHUM, UX coequHeHus. bop
Hroro no paszneny 33




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO1ue cBoiicTBa METAIIOB 5 https://resh.edu.ru/
3.2 Baxneime MeTa/UIbI 1 UX COSIUHEHUS 15 2 https://resh.edu.ru/
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomas cpeaa
1| pem e
Hroro no pazgeny 5)
Pa3nen 5. O0o01enne 3HAHUHT
>1 g:iﬁfii;ﬁi?ﬁig?s:ga—HgﬁmaCCOB ° 2 https://resh.edu.ru/
Hroro mo pazgeny 5
PezepBHOe Bpemst 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 11




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus 8. Ky3zuenosa H.E., Tutoa 1.M., I'apa H.H.; Mocksa, 3gaTrenbckuii
uentp "Benrana - ['pad”
Xumusg 9. Ky3uenosa H.E., TutoBa .M., I'apa H.H.; Mocksa, 3narenbckuii

neHTp "Benrtana - ['pad”

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
YMK «Xumus. 8-9 kmacey» I1. A. Opxekosckoro, JI. M. MemepsikoBoii, M. M.

[HIanamoBoi.

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

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET

https://resh.edu.ru/
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