MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJIEPAILIUA
MunucrepcTBO 00pazoBaHuss CBEpATOBCKON 00JIaCTH
JlenaprameHT 0Opa3oBaHusi AAMUHUCTpaK ropoaa ExatepunOypr

MAOY COHI Ne 171

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO
I’y KUISU.lll/}‘f(f".'ll,/,vl\"_“;)/. 3amecTHTENb IMpeKTOpa Jupexrop
W ] ayyc— 2

Kocrosa S1LA., arpyraunosa S1.A. Jlemenera C.I'.

Ne 271/1 or «28» aBrycra Ne 271/1 ot «28» asrycra No 271/1 e 28% amiieca

2025, 2025 r. 2025 g/ 3222180, %, B\
—

£5)
PABOYASA ITPOTPAMMA
(ID 9418012)

yueOHOoro npeamera «Xumus. ba3oBblid ypoBeHb»

U1 oOyJaromuxcs 8 — 9 kimaccon

Exarepunoypr, 2025 r.



HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIIEro o0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eAepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4YeTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu na€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe MpeIMETHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPaMMbl IO XHMHUHU, OMPENEISCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromuxcsi, ONpPEAeNsSeT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETroCss IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPIrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUSL |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  y4eOHOro  MpeameTa, KOTOpbIA  fABIAETCS  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxona Kk e€ uzyudeHuto. CopeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
HOHSTHA O XMMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBI CTPYKTYpHO OpPraHM30BAaHbl 10 MPUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XMMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOIHSS (YHKIUHA OOBSICHEHHS W IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpamMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABJISIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHune XMMHUHU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxaromuid mupy, «buonorus. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3yyeHWM XUMHH TIPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOMT B (JOPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
0000IIEHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIIECCTB U XMMHUYECCKUX PEaKIuii, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHECHUHU B yU4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3ydyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LI, KaK:

— (opMuUpOBaHHE WHTEIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIONMUMCS YCIIOBHSIM KHU3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
oOydJarmmXxcs K CaMOCTOSTEIBPHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHre yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJIaIOITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHHUC IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM ¥ ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHUCJI€ YMEHUH OOBSCHATb U OLECHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJyYCHHBIE MPH H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEHbHOCTH;

— ¢opMmHpoBaHHE Yy O0OyYalolUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSTEIBHOCTH B IEIAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHUS OOINEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HAMpaBICHHOCTH JATbHEHUIIETO
o0yJeHHUSI.

OO611ee unciio 4acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTtBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BalleHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo Bemiecta. Mosib. MossipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUE U XMMUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpUu3HaKu.
3aKOH COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OINUCAHUE
¢uznuecknux CBOMCTB 00pa3lloOB HEOPTraHWYECKUX BEIIECTB, HaOIOIeHUE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONMCaHUE MNPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECeil: ¢ MOMOIIBI0 MarHuTta, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKHA TOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTAaTOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3JaeMEHT U MpPOCTOe
BemlecTBo. Haxokaenue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYEHUs KUCIOpoJa B JabopaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(ekra, pazpylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoAbI B NPUPOJE.
3arpsi3HEeHUE PUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccudukanuss neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Dusznueckue U XUMHUYECKHUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. Ousnveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKaHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IlaMu OKCHJIOB U OTIMCAaHUE
UX CBOMCTB, MOJy4YeHHE, CcOOHMpaHHE, paClO3HABaHHE U M3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3I[OB BEIIECTB KOJTUIECTBOM
1 ™Momb, wWccnenoBaHMe OCOOCHHOCTEH PpACTBOPEHHsI BEIIECTB C PAa3IHMYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE N3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUW, BBITECHEHUE OJIHOTO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
jieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAsi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u jiiuHHoneproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. M. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYIIIHI JIIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA IO €ro NnoJiokeHuto B Ilepuonnueckon cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenpeneeB — y4yé€Hbli U
rpaXkJIaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENU.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB U HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COCTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMETHBIX CBS3€M IMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, IBJICHHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIEeCTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasIbl, TOPHBIE TOPO/IbI, MOJE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J€MEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOMCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJUsl, KAJIbIHUI U UX COSTUHCHU
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonnueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPIraHUYECKUX BEUIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTy
U COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTH xumudeckoi peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHsTHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMHYECKOW pPEaKUUH U IIOJIOKEHUE XHUMHYECKOIro
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHON  pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil €  HUCIOJB30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MPOTEKAHUSI peaklMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEJSIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIECcCa AUCCOLUALIUU KUCTIOT, IEJI0Uel U coliel (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TMPOTEKAaHUs peakluuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHue, peaklUHMu pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KAUYE€CTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajyibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMEeTajUlaMH, Iesioyamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4€HHE, NpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u ¢u3nyYecKue CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOIHbIE MOAUDUKAIIMM KUCIOPOa
U cepbl. XUMUYeckre cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJIOB.
Cepnas xkucnora, Gpu3ndecKkre U XUMHIECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTEINS
KJlacca KHCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKalllie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEepHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl m €€ COCAWHEHWM B MNpUPOJAE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBPALLECHU.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHHS. A30T, pacCIpOCTpPAHEHHE B MPHUPO/IE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPYKaIolel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHbIE
JOKJM, 3arps3HEHuEe BO3Ayxa, MOYBbl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nMuecKMe U XUMHUECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/Il, AJTIOTPOITHBIE MOIU(PUKAIIIH,
pacnpocTpaHeHue B Ipupoje, PU3nyeckue U XMMUYEeCKue CBOMCTBA. AncopOims.
Kpyrosopor yrnepona B mnpupone. Okcuisl yriepona, uUX (GU3HYECKHE U
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBbI, CBsA3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a TJ00AIBHOTO TOTEIJICHUs KIWMarTa, MapHUKOBBIA 3 GdexT. YroibHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYCHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCTUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: JKHUPAX, ONKaX, YIJIeBOJaX — U UX
polil B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJYYCHHE W
npumeHenue. CoenuHennst kpeMuaust B npupoje. Oomire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kucnotre. CUIUKAThI, UX HCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BajkHeHIIne CTpoUTelbHbIE MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, xene300eToH. IIpoOimempl 6€30macHOTO  MCIOJIB30BAHHS
CTPOUTEIbHBIX MAaTEPUAJIOB B MIOBCEHEBHON KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUN (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(aT-uoH U HaOJI0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHU (BO3MOXKHO UCIOJIb30BaHUE BUJIEOMATEPUAIIOB), 00pa3iaMy a30THBIX
u (ocopHbIX yT0OpeHH, MoydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH W U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yUYEeHHE MOJCICH KPUCTAIMYECKUX PEIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMK PacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YYCHHE CBOWMCTB YIJICKHMCIIOTO Ta3a, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3aJady 1Mo Teme «BaxkHellune HemeTamabl U UX
COCJTMHECHUSD.

MeTta/uibl M UX COeTHMHEHMSI

OO6mras xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Illepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi  KPUCTAUIMYECKass  pemeérka.  DJIEKTPOXUMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. Oomue
crnocoObl ToyyeHus MeTauioB. [loHsATHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTambl: nojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUJAPOKCHABI HaTpus U Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COEMHEHU .

[[lenoyHo3eMenbHBIE METAJUIBI MAarHMd H  KaJIbIWM: TOJIO)KEHUE B
[Tepunoanueckoil cucreme xumuueckux 3emMenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCUabl, THAPOKCUIBLI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMu METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHA
KaJblUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUATIOB),
UCCJIEIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAUYEeCTBEHHBIX PEaKIIM HA MOHBI: MAarHUs, KaJIbIUs, aJIFOMUHMS, [TUHKA, sxkene3a (II)
u sxene3a (III), menu (II), HaGaromeHHEe W ONMMCAHHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajdblus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCHA LIMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3a1ay 1o teMme «Baxueunmue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepualibl B NMOBCEHEBHOM KW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoib mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IMpeAenbHas TOMycTHMAast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4ecKuX
nmpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3Il0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mesrcnpeomemmnuwie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TOHSATHUS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccu(puKalusi, TNEepUOJUIHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICJINPOBAHNE, H3MEPEHHE, MOJEJb, SBJICHUE, MAaPHUKOBBIMI
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusuka: MmaTepusi, aTOM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKUI 3apsi, IPOBOJTHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEIMYWHBI, CAUHHUIBI W3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATbHBIC
ya0OpeHwsI, MUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEILHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MuUHEpabl, TOPHBIE TTOPOJIbI, TOJIE3HBIE
MCKOITaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pE3yJNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €IMHCTBE y4eOHOU H
BOCMUTATEIBHON NESATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX ILEHHOCTHBIX OPHUEHTAIUHA W
pacuIlpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B KWU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJAJACTh JIOCTOBEPHON HHOpMAIUCH O
NEPEIOBbIX JOCTMXKEHUSAX W OTKPBITHUSAX MHUPOBOM W OTEYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEIBCKOM, TBOPUECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B MpoIiecce ITON YueOHOU eI TebHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABICHUSI O BEIIECTBE M XMMHYECKOW PEAKILIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaO0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOW UM  HCCJENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHUE IOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOro pojia,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yUYETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MaCHOTO TOBEACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI ~ AKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MMO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMbBIC JIA
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC IOHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBHI JJI1 (POPMUPOBAHMSI TUIIOTE3HI IO MTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 mpojenaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYYaeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENbHOCTH MH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi TeMmbl, (HOPMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO IKCIEPUMEHTa (Ja00paTOPHOTO OIBITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIJIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIe NeHCTBHS:

YMEHHE CAMOCTOSTEIBHO OIPENENATh LEIH JEATEIbHOCTH, ILIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUs] YIEOHBIX H
II0O3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEJIaraeMble B YCJIOBUU 33 IaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbI€ 3HAHUSA, YMEHHUS M CIOCOOBI



NedcTBUM, crenuduyeckue Il NOpeIMETHOM o0mact  «XUMHS», BUJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHASE U HEOAHOPOJAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKas PEaKIUs, KiIacCU(PUKAIUS PEeaKIuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJnyC aToMa,
XUMUYECKasi CBS3b, MOJIIPHAS W HETMOJApHAs KOBAJICHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoid cucreme,
3aKOHOB COXpPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnodoynas noarpymnmna (b-rpymnmna)», Maneie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 0011Iee YUCIIO SJIEKTPOHOB U
pacnpesiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YHUCIY M COCTaBY Y4YacCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKAAs OMUCAHNE IPUMEPAMU MOJIEKYIJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XMMHUYECKMX IPEBpPALICHUIN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPAllUH MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUS — HAONIOICHHe, W3MEpEHue, MOJICIUPOBAaHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BaHUS XUMHUECKOM TOCYA0H U 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO TOTYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla M KHCIIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C OMNPEAEIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C MOMOIIbI0 MHIUKATOPOB (JaKMycC, (peHOoIPTalIenH, METUIOPAHK

U ApYyrue).

K koHily o0ydenus B 9 kiacce npeIMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHH: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUNYECKAs ), KpUCTAIUTNYECKas pEHIETKA, KOPPO3HS METAIIJIOB, CILIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasT KOHIIEHTpAILIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH T MOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBpaICHUH;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIACCy COCIMHEHUN 1o QopmMyrnaMm, BUJ XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAJUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akonHa J[. W. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynna)», Maneie u OoJblIM€ MEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOmIee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHIO CTEIICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUYCCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIH;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TIO YPABHEHHIO
XUMHUYECKOWN peaKinu;

COOJIOIaTh TIPaBHJIA TIOJIH30BAHM XUMUYECKOM MOCYAO0N U Ta00paTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBUja OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBCHHBIN COCTAaB Pa3IMUHbIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIPOKCHJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEpaIliy MBICTUTEILHOM JEATEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BRISIBICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — NJI M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE€ METOJIbl TO3HAHHMS — HaOI0eHuE,
U3MEpeHne, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
No 11/ HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJlIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
°n/n
NPOrpaMMblI Bcero pecypceel
Paznea 1. IlepBoHayanbHble XMMHYeCKHE TOHATHSA

XuMus — BakHas 00J1acThb

1.1 €CTECTBO3HAHUS U MTPAKTHYECKON 5 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
NeITEITbHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMuyeckue peakuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paspnen 2. BaxHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB

Bosnyx. Kucnopon. [Tonsarue 06

2.1 6 bu6moreka LIOK https://m.edsoo.ru/7f41837¢
OKCHIAX
Bonopon. Iloagarrne o kuciorax u

2.2 HOPOA 8 bu6moreka LIOK https://m.edsoo.ru/7f41837¢
COJISIX
Bopna. PactBopsl. [loustue 06

2.3 A P 5 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
OCHOBaHHUSIX
OCHOBHBIE KI1aCCHI HEOPTaHUYECKUX

2.4 B p 12 bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢
COEIUHEHUI

Wroro no pazgeny 31

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema

8

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢




XUMUYeCcKuX dneMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma

Xumunyeckast cBA3b. OKHUCIUTEIBHO-

3.2 9 bubmnoreka LIOK https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazneny 17 bubnuoreka L{OK https:/m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

HaumenoBanue pa3jesioB U TeM
NPOrpaMMblI

Ne i/t

KoaudecTBO 4acoB

Bcero

duexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznes 1. BemecTBo U XuMH4YecKHe peakuuu

[ToBTOpeHue u yriuyoieHue 3HaHUH

1.1 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHX
1.2 . P 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
peaxiuit
DNEKTPOTUTHICCKAST TUCCOITUAITHS.
1.3 P 8 rHat 8 bu6moreka [IOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
OO61as XxapakTepUCTUKa XUMUYECKUX
2.1 H P p 5 bu6mmoreka [IOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmsl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 bubmuoreka L{OK https:/m.edsoo.ru/7f41a636
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTUHEHHS
Hroro no paszneny 26

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S




3.1 OO011ue cBoiicTBa METAJIOB 5 bub6munoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamibl M UX COSIUHCHUS 16 bub6munoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 21
Paznen 4. Xumus u okpysamomias cpeaa
B
4.1 CHECTRA 1 MATEPHAIIB! B KH3HH 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
YeJIoBeKa
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

[Ipenmer xumun. Poss xuMuu B )KU3HU YelioBeKka. Tena u BenecTna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHHU

[IpakTnueckas padorta Ne 1 «IIpaBuna paboTsl B 1abopaTOpuu U NpUEMBI 0OpallleHUs ¢

3 a00paTOPHBIM 000PYI0OBAHUEM) !
4 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMecen 1
5 [Tpaktrueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe OUYUCTKH TIOBAPEHHOW COJIH)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX AJIEMEHTOB 1
8 [IpocThlie u cnoKHBIE BELIECTBA 1
9 ATOMHO-MOJIEKYISIPHOE YUEHHUE 1
10 3aK0H MOCTOSIHCTBA COCTaBa BEMIeCTB. XuMudeckas Gpopmyina. BajeHTHOCTh aTOMOB 1
XMUMHUYECKUX 3JIEMEHTOB
11 OtHocuTtenbHasg atToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHAsE Macca 1
12 MaccoBas 1011 XUMHYECKOTO DJIEMEHTA B COEIUHEHNU 1
13 KonuuectBo BemectBa. Mosib. MouisipHas macca 1
14 Ou3nYecKue U XUMUUECKUE SBIEHUS. XUMHUUYECKash PeaKIlus 1
15 [Ipu3Haku u ycnoBUs IPOTEKAHNUS XUMUYECKUX PEAKIUI 1
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS 1
17 Brluncnenust KoJu4ecTBa, Macchl BEIIECTBA 110 YPABHEHUSIM XUMUYECKUX PEaKINil 1
18 Knaccugukanus XuMHUUeCKIX peakluil (COeIMHeHNs, Pa3IOKEeHHs, 3aMelleH s, 0OMEeHa) 1
19 M. B. JlomoHOCOB — yuéHbli-3HIMKIONIEAUCT. O600IIEeHNe U cUcTeMaTH3alus 3HaHUH 1




20 KontponsHas padota Nel o reme «BemecTBa 1 XUMUYECKUE PEAKLITN 1

21 Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rpoctoe Bemectso. O30H 1

2 dusnyeckue 1 XMMUUECKHE CBOMCTBA KUCIOPOa (peakiuu oKuciienusi, ropenue). [lonsarue 06 |
OKCHJIaX

23 CriocoOsI IMoJTydeHusT KUCIIOpo/ia B 1a00paTopru U MPOMBITIUICHHOCTH. [IpMeHeHre Kucaopoia 1

4 TenoBoit 3¢ (hekT XuMHUECKON peaklnK, MOHITHE O TEPMOXUMUYECKOM YpaBHEHUH, IK30- U |
SHJOTEPMUUECKHUX PEAKITUIX

25 TommBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/IyXa, CIOCOOBI €r0 MPeI0TBPAIICHHS 1

26 [Tpaktuueckas padota Ne 3 o teme «Ilomydenne u coOupanue KUCIOpoaa, H3y4yeHUe ero 1
CBOMCTB»

27 Boaopon — snemMeHT u npoctoe BemecTBo. Haxoxaenue B nmpupoie 1

28 du3nyYecKre U XMMUYECKUE CBOMCTBA Boopoaa. [Ipumenenune Bogopoia 1

29 [TonsaTHe 0 KUCTOTaX U COJISIX 1

30 Crioco0pI oTy4eHHs BOAOPO/1a B TA0OpaTOPUH 1

31 [Ipaktrueckas padota Ne 4 o teme «IlomydeHue u cobupanue Boaopoaa, U3ydeHUE €ro 1
CBOWCTB»

32 Monspabiii 00béM ra3oB. 3akoH ABOTaaApO 1

13 Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY BELIECTBA |
W 00BEMY

34 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEAKIIMN HA OCHOBE 3aKOHA 00bEMHBIX OTHOIICHUN |
ra3oB

35 dusnyeckre U XUMUYECKHUE CBOMCTBA BOIbI 1

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpaAX 1

37 Bona kak pactBoputens. HachlllieHHbIE M1 HEHACHIILIEHHBIE PACTBOPBI. MaccoBast 10715 BEIECTBA |
B pacTBOpe

18 [IpakTuaeckas paborta Ne 5 mo teme «lIpuroroBiaeHne pacTBOPOB ¢ ompeaenEHHON MacCOBOU |

JI0JIE pacTBOPEHHOTO BEIIECTBAY




39 KonTtponsHas padora Ne2 o teme «Kucnopon. Bogopon. Bomga» 1
40 Oxcuppl: cocTa, KiIaccu(UKaIus, HOMCHKIATypa 1
41 [Tonyuenne M XUMUYIECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX B aM(DOTEPHBIX OKCUIOB 1
42 OcHoBaHus: cOCTaB, KiIaccu(pUKaIKs, HOMEHKIATypa 1
43 [Tony4yeHnue U XUMHUYECKHE CBOMCTBA OCHOBAHUH 1
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1
45 [Tosydenne u XMMHU4YECKUE CBOMCTBA KUCIIOT 1
46 Conu (cpennue): HOMEHKIATypa, COCOObI MOTyYeHU s, XUMUYECKHUE CBOMCTBA 1
A7 [IpakTrueckast padota Ne 6. Permenue sxcriepuMeHTaNbHBIX 3371a4 10 TeMe «OCHOBHBIEC KJIacChl I
HEOPraHUYECKUX COCTMHCHUIN
48 ['eneTndeckas CBSI3b MEXKy KJIaCCAMHM HEOPTaHUYECKUX COCTUHEHNN 1
49 O06o01menre 1 cucTeMaTru3aus 3HaHUHA 1
50 KonTtponbras padota Ne3 o teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTMHCHU" 1
51 [lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [[oHsATHE O TPYIIax CXOIHBIX 1
3JIEMEHTOB
52 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumuieckux emenToB . 1. Menneneesa 1
53 [Tepuonpl, rpyniibl, TOATPYIIIBI 1
54 Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30TorbI 1
55 CtpoeHue AIeKTPOHHBIX 000J109eK aTOMOB 31eMeHTOB [lepuonnueckoit cuctemsr /1. U. |
Menneneesa
56 XapakTepucTuKa XMMHUYECKOT0 3JIEMEHTA T10 €ro noJioxxkeHuto B [lepuoanueckoii cucreme /1. 1. 1
Menneneesa
57 3unauenue [lepuoauyeckoro 3akoHa /s pa3BUTUs Hayku U nipaktuku. JI. . MenaeneeB — 1
Y4EHBIM, IEJAror U rpaXKJaHuH
58 O6o6uenne u cuctemaru3anus 3HaHui / Beepoccuiickast mposepouHas padorta 1
59 KonTtponsnas padota Ne4 o teme «CtpoeHne atToMa. XumMudeckas cBsi3b» / Becepoccuiickast |

MpoBepouHasi paboTa




60

BHCKTPOOTPI/H_I&TCJIBHOCTL aTOMOB XUMHNYCCKHX DJICMCHTOB

1
61 HNonnas xumuueckas CBsi3b 1
62 KoBanentnas nossipHas XuMU4ecKasi CBA3b 1
63 KoBanenTHas HenossipHasi XuMU4ecKasi CBsI3b 1
64 CrerneHb OKUCICHUS 1
65 OKHCANTENBEHO-BOCCTAHOBUTEIBLHBIE PEAKIITHI 1
66 OKHCIIUTENN U BOCCTAHOBUTENH 1
67 O06o0menue U cucreMaru3aius 3Hanui mo Teme «CTpoeHne atoMa. XUMHUYECKasi CBSI3b 1
68 O060061eHre U cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoaudecTBO 9acoB

Nen/m | Tema ypoka
Bcero
1 [Iepnoanueckuit 3akoH. [Iepuoanueckas cucrema xumMuaeckux ainemeHToB 1. M. Menneneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB XUMHUYECKUX IJIEMEHTOB MEPBHIX TPEX MEPUOIOB 1
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Bubl XuMU4eCcKO# CBSA3M M TUITBI KPUCTAJUTMUECKUX PEMIETOK 1
5 KonTponsnas pabora Nel no teme «IloBTopeHue u yriydaeHue 3HaHUN OCHOBHBIX pa3/IesioB I
Kypca 8 Kiacca»
6 Knaccudukanus XuMuuecKuX peakiuii Mo pa3audHbIM MMPU3HAKAM 1
7 [TonsaTHe 0 CKOPOCTH XUMHUYECKOH peakiuu. [IoHsITHE 0 TOMOTEHHBIX U TE€TEPOTECHHBIX :
peaxkuusx
g [TonsiTHe 0 XMMUYECKOM paBHOBECUU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKOU peaKkIuu 1
Y MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS
9 OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE PEAKITUH 1
10 Teopust 3MeKTpOUTHYSCKON quccorranui. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI 1
11 HNonnbie ypaBHEHUS peakyid 1
12 XHUMHYECKHE CBOMCTBA KHCIOT M OCHOBAHUM B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTHUUECKON |
JIIHCCOIAIIAN
13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 3JIEKTPOJIUTHUCCKON TUCCOITUAIITN 1
14 [TonsiTue o ruapoIU3€e coJieit 1
15 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
16 IIpaktnyeckas padora Ne 1. «Pemienne skcriepuMEeHTaIbHBIX 3a/1a9» 1
17 KonTtponbHas padota No2 no teme «IJIEKTPOIUTHYECKAs AUCCOIUAIUS. XUMHUYECKUE PEaKIIuu |
B pacTBOpax»
18 OO1as XxapakTepUCTHKA TAIOTeHOB. XMMHUYECKHE CBOMCTBA HA MIPUMeEpe XJIopa 1




19 Xnoposojopoa. CossiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, OJyYEHHUE, IPUMEHEHHE 1

20 [Ipaktuyeckas padora Ne 2 o teme «lloxyueHue CONSIHON KUCIOTHI, U3ydeHUE €€ CBOWCTBY 1

21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKLIU, €CIIU OJIMH U3 PEareHTOB JIaH B U30BITKE 1

22 OO61as xapakTepucTuka 3neMeHToB VIA-rpynmnsl 1

73 AnnoTpornHbie MoupuKanun cepbl. HaxoskieHue cepbl U € COeIMHCHUIN B TIPUPO/IE. |
XHWMHUYECKUE CBOMCTBA CEPBI

24 CepoBonopo, cTpoeHue, (pu3nueckne 1 XUMUYECKHUE CBOMCTBA 1

25 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, IPUMEHEHUE 1

26 XUMHYECKUE PEaKIInH, JIEXkKAIINe B OCHOBE IPOMBIIIJIEHHOTO CII0C00a MOJIy4YeHHUs! CEpHOI 1
KHUCTIOTBl. XMMHUECKOE 3arps3HEHNE OKPYKaIOLEel CpeJibl COEAMHEHUSIMU CEpbl

27 Brrunciienne MaccoBoil 10711 BbIXOAA MPOIYKTa pEeaKuu 1

73 OO11ast XapakTepUCTUKA IEMEHTOB V A-TpyIIibl. A30T, paclipoCTpaHEeHUE B IPUPOJIE, I
(buznueckrue 1 XMuMHUYECKUE CBOMCTBA

29 AmMUax, ero (pu3nyecKkue U XuMU4eckre CBOWCTBA, MOJYyYeHHUE U IPUMEHEHHE 1

30 [Tpaktrueckas padota Ne 3 o teme «IlonmydueHne ammuaka, H3y4eHHUE €TO CBOMCTRBY 1

31 A3OTHas KUC0Ta, €€ (PU3NIECKHue U XUMHIECKIE CBOMCTBA 1

0 Hcnonb3oBaHne HUTPATOB U COJIE aMMOHMSI B KQUE€CTBE MUHEPATBHBIX YA0OpEHUH. |
XUMHUYECKOe 3arpsi3HeHNE OKpYKaIoLIeil cpeibl COeTUHEHUSIMU a30Ta

13 ®docdop. Oxcua pochopa (V) u pocdopHas kuciora, Gpu3ndecKkre 1 XAMAYECKUE CBOMCTBA, |
MOJIyuYeHUe

34 Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OpeHUi. 3arpsi3HeHUe MPUPOTHON |
cpensl hochatamu

35 Yrnepon, pacnpocTpaHeHue B IpUpojie, pU3ndeckre U XMMHUECKHUe CBOICTBA 1

36 Oxcunpl yriaepoja, Ux (pu3nyeckre 1 XMuMU4eCKUe CBOMCTBA. DKOJIOTHYECKUE MPOOIIEMBI, |
CBsI3aHHBIE C OKcuaoM yriaepoaa (IV)

37 YronpHas KUCIOTa U €€ COU 1




[Ipaktuyeckas padora Ne 4 o teme "Ilomydenue yriaekucioro rasa. KauectBeHHast peakuus Ha

38 1
kapOoHaT-uoH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIMHEHUAX yriepoaa 1
40 Kpemuuii u ero coeuHeHns 1
41 [Ipaktuyeckas padora Ne 5. Pemenue skcriepruMeHTaIbHBIX 3a/1a4d 10 TeMe «BaxkHeimue |
HEMETAJUJIbl U UX COCTUHEHUS
42 Kontponsnas padora Ne3 no teme «BaxHeilne HeMeTaIbl U UX COETMHEHUS 1
43 OO6mrast XxapakTepUCTUKAa XUMUUECKHUX AJIEMEHTOB — METAJIOB. MeTaindeckasi CBSI3b U |
MeTaJuTM4ecKasi Kpucramuimueckas pemérka. dusndeckue cBOWCTBA METAIIIIOB
44 XUMHYECKUE CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKUH P HANIPSIKEHUH METAIITIOB 1
45 OO6mme ciocoOs! moydeHust MeTauioB. CruiaBbl. BEIYHUCICHHS TIO ypaBHEHUSIM XUMUYECKUX :
peaKIuii, €Clii OJIMH U3 PEareHTOB COACPKHUT TPUMECH
46 [TonsaTHE O KOPPO3UU METAILIOB 1
47 Illenounbie METaJIIbI 1
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KIS 1
49 Illenoyno3eMeNnbHbIC METAIIIBI — KAJIBIIMK U MarHui 1
50 Baxueiiime coequHeHUS KaJlIbINA 1
51 O06001eHre 1 cucTeMaTu3alus 3HaHun 1
52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ YCTpaHEHHS 1
53 [IpakTuueckas pabora Ne 6 mo Teme "KECTKOCTH BOABI M METO/BI €€ yCTpaHeHHs " 1
54 ATOMUHMI 1
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCUIA 1
56 Kenezo 1
57 Oxcuppl, ruapokcu bl u conu xxenesa (II) u sxenesza (11I) 1
58 O06o01eHne 1 cucTeMaTru3alus 3HaHU ! 1




[IpakTudeckas padorta Ne 7. Pemenue skciepuMeHTABHBIX 3324 10 TeMe «BakHenmme

> METAJUTBI U UX COCTMHCHUS) !
60 Berurcnenus o ypaBHEHUSIM XHMHUYECKUX PEAKIUi, €CIIM OJTUH U3 PearcHTOB JaH B N30bITKE |
WIH COJICPKHUT MPpUMECH. BBIUncIIeHUsI MacCOBOH JT0JIM BBIXOJA MTPOAYKTA PEAKIINU
61 O0600meHne u cucTeMaTru3alus 3HaHUN 1
62 KonTponsnas pabora Ne4 no teme «BaxkHeilne MeTaiibl U UX COETUHEHUS 1
63 BemectBa 1 maTepuainbl B TOBCEAHEBHOM KH3HU YEJIOBEKA 1
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOIEH cpebl 1
65 Ponp xumuu B perieHnn 3K0JI0TMUeCKuX MpoodaemM 1
66 O060061eHre u cucTeMaTu3alus 3HaHun 1
67 O060061eHre U cucTeMaTu3alus 3HaHun 1
68 O060061eHre u cucTeMaTu3alus 3HaHun 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaUanbHBIE XUMUYECKUE OHATHUS»

1.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKyJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAsT aTOMHAasi W MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIAPHBIN 00BEM, XUMHUYECKash PEaKIIHs,
KIacCUUKAIMS ~ peakiuil: peakuud  COCAWHEHHS, PEaKIHUU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakiuu OOMeHa, 3K30- W
SHIOTEPMHUYCCKHE PEAKITUHU, TEIUIOBOK A (EKT peakiuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIHsI) B pacTBOPE

1.2

HUITIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUHN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY IJIsI COCTaBJICHUSA (bOpMy'J'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiAiTb  BAJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKIH BELIECTB, 10 TEeMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJIO XHMMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh ECTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOJII0/IEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeime NpeacTaBUTENN HEOPraHUYECKHUX BEIIECTB)

2.1

PaCKpbBIBATh CMBICII OCHOBHBIX XWUMHWYCCKUX TIOHSTUH: OKCHun,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

OTIPENENIATh NMPUHAAICKHOCTh BEIIECTB K OMNPENENIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHMCHIBATh) OOIIHE XHWMUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE MpUMepaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBUSIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XHMHYECKOM Tmocyaod U
1abopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MpaBHUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKLUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOJa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENECIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3axkoH u llepmommueckas cucrema
xumudeckux snemeHToB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaKkum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,




XUMUYECKasi CBSI3b, MOJIApHAs U HEMNOJIsIpHAas KOBAJCHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HMOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/IIII/IPOBaTI) XUMHNYCCKHUE JJICMCHTBI

33

OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyt0 Gopmy [leproanueckoii
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIITIE) MEproabI

34

packpsiBaTh cmbici Ilepuogmyeckoro 3akona [[.M. MeHnneneena:
JACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYCCKUX JJICMECHTOB oT nux TIOJIOKCHUA B

[Iepnoguueckoil cucreme

3.5

COOTHOCUTh O00O3HAYEHMs, KOTOpPbIE WMEIOTCSI B  TaOJHIle
«Ilepnognyeckass  cucrtemMa  XuUMUYecKux  diemeHtoB  JI.W.
MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sjapa, oOiiee dYucio

AJIEKTPOHOB U pacnpeeNieHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpeCAciIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo M XumMudeckas PCaKmus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHI: pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAs AUCCOLHALN,
pCaKkiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCECHC,
O6paTI/IMLIe 151 HeO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHaH, HOHHAas,




METaJIJINYECKast), KpPUCTAJUIMUECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HWITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MMOHATHHN U

IMPUMCHATDH O3TU MOHATHUA IIPHU OIMMUCAHUHN BEUICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKPBIBATE CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo temam: «HemeTamnel m nux COCAUHCHUS» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOOHmIME W cHelu(HYecKue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTNHMCAaHHWE TpPUMEpPaMH MOJIEKYJISIPHBIX U HWOHHBIX ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUAX

24

cleoBaTh MpaBWIaM IOJIb30BaHUA XUMHYECKOM TMoCcyaod U
1a00paToOpHBIM 000PYAOBAHUEM, a TaKXKe IpaBHiaM oOpalleHus ¢
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOUPAHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOI'O rasa)

2.5

IPOBOAUTH PEAKIHH, IOITBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: pAClO3HABATh OMNBITHBIM ITyTEM XJIOPHI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBl aMMOHMSI, MOHBI H3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpeia»

3.1

PAaCKpbBIBATh CMBICJI OCHOBHBIX XHMHWYCCKHUX MMOHSTHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB513€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCIICCTB U XUMHUUYCCKUX peaKuHﬁ; CCTGCTBGHHOHayT-IHI)IC
METOJIbI TIO3HAHUS — HAONIOJICHWE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Ponp XMMHUU B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3HUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Crioco0On1

pa3aeneHust cMecen

1.3

ATOMBEI H© MOJICKYJIbI. XumMuueckre dieMeHTH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyina. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Mmacca. MaccoBasg 10N XHMHYECKOTO

9JIECMCHTA B COCAMHCHUU

1.5

KonnuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XMMUYECKHUE SBJICHUS. XUMHUECKas peakius U e€ Mpu3HaKu.
3aKOH  COXpaHEHHs  MacCchl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIoKEeHHUS,

3aMelieHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMu pabOThI B TAOOpAaTOPUH U MpUEMaMHu oOpalieHus ¢ 1abopaTOPHBIM
o0opy/noBaHHWEM, H3Yy4Ye€HHE U OINucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONogcHHEe (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYyIKe, KUTICHHE W KOHJIEHCAIIHsI BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SIBJICHHM, HAOIIOJCHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakluuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XIOPHAOM Oapus, pa3lioKeHHe

ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOJICHCTBHE kKee3a ¢ pacCTBOPOM




conmu meau(1l), m3ydenne crmoco6oB pa3eneHus cMece (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMS, XpoMaTorpadus), mpoBeIeHue
OUMCTKH TIOBAPEHHON COJIM, HAOJIOJCHWE | ONHMCAaHUE pPe3yJIbTaTOB
IPOBE/ICHUS OMBITA, WIUTIOCTPUPYIOIIET0 3aKOH COXPaHEHHsSI MaCChl, CO3/IaHHE

MOJIENIeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxmeHne Kuciaopoaa B mpupoje, GU3NIeckue U XUMHUYIECKHe
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopoaa. CrnocoObl
MOJTydeHHs KUCIIOpOJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcIopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3¢ (deKkT XxuMHUecKON peakuu, TEPMOXHUMHUYECKUE YypaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peaKknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/yXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bonopon — anemeHT u npocroe BemecTso. HaxoxaeHue Bogopoa B PUPOJE,
¢usnueckre U XUMHYECKHE CBOMCTBAa, NPUMEHEHHE, CIIOCOOBI MOTYYEHHUS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelinienHbie 1 HeHaChIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MPHUpPOJE U B KU3HU yesnoBeka. KpyroBopot
BOABl B MpUpoAe. 3arpsi3HEHUE MpUPOAHbIX BojA. OXpaHa U OdYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coenuHenuit. Oxcuapl. Knaccubukamms
OKCHJOB: coJjieoOpa3yomiue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecolieoOpazyromue. Homenknarypa okcuaoB. OU3NYECKUE U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. Pu3nyecKue U XUMUYECKUE CBONCTBA

ocHoBaHui. [loiryuenne ocHoOBaHMM

2.8

Kucnotsl. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHE cBoMcTBa KuUCIOT. Psan aktuBHocth MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa coseil. @u3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIIPEICIICHHE COICPKAHMS
KHCJIOpOJia B BO3JyXe, MOJIydeHHE, cOOMpaHHe, Paclio3HaBaHUE U U3y4EHUE
CBOMCTB KUCJIOPOJa, Ha0JII0IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HUKHOBEHUS U IIPEKpallleHUsl TOpeHus (Iokapa), 03HaKOMJICHHUE C
oOpa3llaMu OKCHJIOB M OINMCAHME HUX CBOMCTB, IMOJIyd€HUE, cOOHpaHue,
pacrno3HaBaHUe U HU3Y4Y€HHE CBOMCTB BOAOpoJa (rOpeHue), B3auMOAECHCTBHE
BOJIOpOJIa C OKCHJIOM meau(1l) (BO3MOXHO HCIIOJIb30BaHNE
BHJICOMATEpHaJIoB), HAOJIOEHHE O0pa3ll0B BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHON
pacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMNPEICIEHHOW MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPUATIOB),
OTIpeJIeNIeHue PAacTBOPOB KHUCJIOT M IIEJ0Yed ¢ TOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0Opa3loB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
mnienouei, n3ydeHue B3aumoaenctBust okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeTajllaMH, peakuuid HeHTpanuszaluy, MoJydyeHUe
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeETajula JPYyruM U3
pacTBopa COJIH, pellleHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCChl HCOPraHNM4CCKUX COCHHHCHHﬁ))

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCJIIbHBIC PCAKIITNH

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBbI U TUAPOKCHUIBI

3.2

[lepuoanueckuit 3akoH. Ilepuomuueckass cucreMa XUMUYECKHUX DIIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas M UIMHHONEpUOJIHAs (OPMBI
[lepuonnueckont cucremsl Xxumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpyuIibl 2JICMCHTA
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Crpoenue aromoB. CoctaB aToMHbIX sifep. M3oTonbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTroMoOB TeEpBhIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO €ro MnojoxeHuto B [lepuoanueckoii cucreme [I.M1. MeneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX JIJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpylIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. .M. MenneneeB — yuyéHblid u

IpakJIaHUH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSpPHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb oxkuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINTEIIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHJA LWHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO 1 XUMHUYCCKasA pCaKusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XMMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHYECKUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KalWs, KalblUsS U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B [lepuoamueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BeEIlIECTBA OT THIIA KpHCTaHHquCKOﬁ
peH_IéTKI/I U BHJa XUMHYECKOM CBSI3H. KHaCCI/I(I)I/IKaI_II/ISI U HOMCHKIJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaH 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4eCKUX peaKkIuid 10 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, IO
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, I1I0 O6paTI/IMOCTI/I,
M0 Y4YacTUIO KaTajau3aropa). OK30- W DJHJIOTEPMHUYECKHE PEaAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTre o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTme o0 XMMHYECKOM
paBHOBecHH. PaKTOPBI, BIHSIOLNIME HAa CKOPOCTb XMMHUYECKOW pPEAKUUU U

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCIANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHuEe ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUM C HCIOJIBb30BAHHEM METOJa

9JIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMUYecKoH cBsi3u. Crernenp aucconuanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiuu nonHoro o6mMeHa. YCoBHs MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE ypaBHEHUs peakiui. CBOWCTBA KHUCIOT,
OCHOBaHMUH M COJICl B CBeTE TMPEACTABICHUA 00 3JIEKTPOIMTHICCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPHUCTAJUIMYECKUX
pPEIETOK HEOPraHWUYECKUX BEIECTB — METAUIOB M HEeMeTauioB (rpadura u
anMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS PaA3IUYHBIX (HaKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpoliecca
JUCCOLMAIMU  KHUCJIOT, WIeJo4Yed U coiei (BO3MOXKHO HCIIOJIb30BaHKE
BUJICOMATEPHAIIOB); IPOBEICHUE OIMBITOB, WUIIOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHHe OCajKa, BbIICICHHE rasa,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOT'CHOB. Oco0OeHHOCTH CTPOCHUA AaTOMOB,

XApPaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEIIECTB — rajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOfICTBa, MOoJIydeHueC, IMPHUMCHCHUC.
JelictBue xJiopa ¥ XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneinmue

XJIOPUABI 1 KX HAXOXICHUC B IPUPOJLC

2.2

OO6mas xapaktepuctuka 3eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u pusnueckre cBONCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOJAOPO, CTpOEHHUE,
(1)I/ISI/I‘~IGCKI/IC M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBHUTCIN
KHCJIOTHBIX OKCHUJIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ A XUMHUYECKHE CBOMCTBA
(oOmMe Kak mpeCcTaBUTENs Kilacca KUCIOT U criequduieckue). XUMUUECKHe
peaxiuu, Jekalpe B OCHOBE MPOMBIIIEHHOTO Coco0a MoTydeHus: CepHo
KHCIIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KAYE€CTBCHHAsA pPCAKIUsA Ha
cynbdar-uon. HaxoxmeHue cepsl 1 €€ COCTMHEHUI B IpUpoje. XUMHUIECKOE
3arpsi3HEHUE OKPYXKAIOMEH Cpeabl COSTUHEHUSAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HEeHUE BO3AyXa U BOJAOEMOB), CIOCOOBI €T0 MPeI0TBPAIlEHUs

2.3

OO6mrast xapakTepucThKa 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHblE€ CTENEHU OKHUCIEHUS. A30T, pacIpoOCTpaHEHUE B
npupoae, puzndeckue 1 XuMuueckue cBoiictsa. KpyroBopoT azoTa B npupoze.
AmMuak, ero (u3MyecKue MW XUMUYECKHE CBOWCTBA, MOJY4Y€HHE U
npumenenue. Coin aMMOHHUA, UX (U3HUECKHEe W XHMHUYECKHE CBOMCTBA,
npuMmeHnenue. KauectBeHHas peakiys Ha HIOHbl aMMOHUS. A30THAas KUCIIOTa, €€
noJiyueHue, puanveckre U XuMHYecKre cBoiicTBa (001e Kak mpeacTaBuTems
KJacca KHUCIOT U crnenuduueckue). lcrnonb3oBaHue HUTPATOB M CoJied
aMMOHHMSI B Ka4€CTBE MUHEPAJBHBIX yHOOpeHuil. XUMHUYECKOe 3arps3HEeHue
OKpYKaIoIllel Cpelibl COeNUHEHUSIMU a30Ta (KUCIOTHBIE J0K/H, 3arps3HEHHe

BO3/yXa, MOYBBI U BOJIOEMOB)
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docdop, amorponHbie MoArGUKaK Gocdopa, puznyecKkre 1 XUMHUUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcronb3oBanue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepucTuka s1eMeHTOB IVA-rpynmnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. YTIEpOJ, aUIOTPOIHbIE

MOAU(DUKAIIK, PACIpOCTpaHEeHHE B Hpupoje, (U3NYECKHe U XUMHUYECKUE




cBoiictBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. OKcusl yrieposa,
X (pu3MYecKre U XUMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIC OPTraHU3MBI,
MOJTy4eHHUE U TPUMECHEHHE. DKOJIOTHYECKUE MPOOTIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa(IV); rumore3a 1100ambHOTO TOTEIUICHUS KJIMMATA; MAPHUKOBBIM
addekr. YronpHas KuCiIoTa W €€ COonM, WX (PU3UYECKHEe U XUMHYCCKUE
CBOWCTBa, MOJy4YCHHE W TpUMeHeHHe. KadecTBeHHas peakuus Ha KapOoHart-
WoHbI. Vcronp3oBanre KapOOHATOB B OBITY, MEAMIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucioTa). MIx coctaB m xummuueckoe crpoeHue. [lonstue o OGuonornuecku
BAJKHBIX BEILIECTBAX: JXKUpPax, OeliKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepuaibHOe €IUHCTBO OpPraHMYECKUX W HEOPraHu4YecKHX

CcoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyuY€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeacTaBieHus o0
okcune kpemuusa(I1V) u kpemuueBoit kucnote. CHIMKATBI, X UCIOJIH30BAHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BakHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCIOJB30BAaHUSI CTPOUTEIBHBIX MAaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUH 3KCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil HA XJIOPHI-
UMOHbl M HAONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPAKAIOIINE
(u3nyecKkre U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB); O3HAKOMIIEHHE C O0pa3llaMH XJIOPHIIOB
(ramoreHu1oB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJI30BAHME BHJIEOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyriuBaHUs caxapa MoJ JAeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBlIEHHOM CEPHON KHUCIOTHI, MPOBEACHNE
Ka4yeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWE TMpU3HaKa e&
MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, pochopa u ux
coenMHEHUN (BO3MOXKHO HCMOJIb30BAaHUE BHIEOMATepUaAoOB), 0Opaszmamu
a30THBIX U (HOCHOPHBIX YIOOPEHUIL; OIydeHHE, COOUpaHue, paclio3HaBaHNe
U U3y4€HUE CBOICTB aMMMaKa; MPOBEACHUE KaUeCTBEHHBIX PEaKlMi HA MOH

AMMOHHUA H (bOC(I)aT—I/IOH U H3YUYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/ICICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
UCIOJb30BAHUE BHJCOMATEPUAIOB); U3Y4EHHE MOJENEH KPUCTAIUIMYECKHX
pemérok anMasa, rpadura, ¢QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IIPOTHBOIa3a; MOJydeHUe, cOOMpaHue, pacllO3HABaHHE U U3Y4YEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; NpPOBEICHHME KAayeCTBEHHBIX peakluil Ha KapOOHaT- u
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHUE C
IPOJYKIMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a7a4 o TeMe «BakHeHIe HeMeTaJUTbl U UX COSIMHEHUS

Mertannsl 1 ux COCINHCHU A

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaIIOB. MeTaimnueckasi CBsI3b
U MeTajinyeckas KpHCTajuIMyeckas pemeéTka. OIEeKTPOXUMHUYECKUH psif

HaIpsHKEHUH METaJUIOB
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dusnyeckue U XUMUIECKHE CBOMCTBA MeTauToB. OOIIHE CIIOCOOBI TTOJTydeHUS
MeTayutoB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cCUCTEME XUMHUYECKHX
anemenToB /[.1. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXKJACHUE B IPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIbI
U THAPOKCUIBI HAaTpus W Kaius. [[puMeHEeHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN
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Illenoyno3eMenpHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHneneesa;
CTPOEHUE MX aTOMOB; HaxoXkjeHue B mpupoje. Ouzndeckue U XUMUUYECKUE
CBOWCTBA MarHusi W KaJbliug. BaxHeWimne coenuHeHHs] KablIusa (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TIOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAXOXKIACHHUC B IIPUPOIC. duznyecKkue u
XHMHUYECKHE CBOICTBA aIIOMHUHUAL AM(I)OTepHBIe CBOICTBA OKCHAA WU

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMmuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMUYECKUE CBOMCTBA sxene3a. Okcuipl, rugapokcuabl U coiu xenesa(ll) u

xene3a(Ill), ux cocra, cCBONCTBA U MOTYYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3LaMy METaJIOB U CILIABOB,
uX (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yAbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KaJbliUd W HATpus C BOAOH (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
npolecca TOpPEeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOJb30BAHUE
BHJIEOMATEPHUAJIOB); IPU3HAKOB MPOTEKaHMs KAUECTBEHHBIX PEaKIUil Ha HOHBI
(MarHus, Kanplivs, amtoMMHUA, 1MHKa, xene3a(ll) u xeneza(Ill), meau(Il);
Ha0JII0/IEeHUE U ONMCaHUE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pelIeHNne SKCIIEPUMEHTANIBHBIX 331 10 TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
YKU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momoImp Mpu XUMHYECKHX OXKOTax U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxatomei cpeabl [IJIK. Posib XuMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, He(Th),

OPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCpHajioB (CTGKJ'IO, CIIJIaBbI

MCTAJIJIOB, IIOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NeITENbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX METOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTH)KCHUSX
XMUMUYECKOH HAayKH, YTO IMO3BOJUT OOyJArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyamymed  mpodecCHoHaIbHOU
NEeSITEeIbHOCTH ¥ CIEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIBHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETO

o01ero o0pa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUEC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BaO)XHEHIINE XUMUYECKUE MOHATHS: XMUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEJBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUECKas
peakuys, peakUuu COCIUMHEHMs, PEaKUUH pPas3JIOKEHUs, pPEaKLuu
3aMeIlleHHs], peakul oOMeHa, TEeIUIOBOM 3((EeKT peakiyu, K30- U
9HAOTEPMHUUECKNE PEAKIMH, PACTBOP, MAcCOBasl OISl XUMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad HOJIA W  MPOUCHTHaA




KOHIICHTPALUA BEUIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTa b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCJICHMs], XUMHUYECKas CBS3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISPHAS
Y HENOJSAPHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs], MIOHHAs, METAJUIMYECKasl,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEJIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALNs, PEaKUMM HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUW,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE W BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peaKIHu,
CKOPOCTb XUMHYECKOW peakuuu, karanuszarop, IIJK, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJUTUYECKOU JTUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPAaBWJIBHO WCIIOJB30BaTh HW3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TIPOJYKTHI  MEpepabOTKU  MPHUPOJTHBIX  HUCTOYHHUKOB
YTJII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ra3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HA MPOM3BOJCTBE M TOHWMAHHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB JUIi  OpraHM3Ma  YeJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYTIUX

y‘le6HBIX IpeaMETOB

33

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOPMALUU
0 XMMUM (HaydHas U Hay4YHO-TIONMYJISpHas JUTeparypa, CIOBapH,

CIIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)
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YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HUX
NpeBpaliCHUAX W  [MPAKTHYCCKOM MMPUMCHCHHUU n  yYMCHHUC

HCIIOJIb30BaTh €€ s peuIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




Biianenue ocHOBaMM MOHATHWHOIO anmapara U CHUMBOJHAYECKOIO
SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMYECKHX BEUIECTB,
YpPaBHEHUN  XMMHUYECKUX PEAKUUN; OCHOBAMH XHMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHne 0ObSICHATH CBSI3b MOJIOKEHHsI eMeHTa B [leproanyeckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee 4Yucio
UIEKTPOHOB), PACIPENECIICHUEM DJIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpUOa0B, KaJIUAd U KaJIbLUA

IIpencraBnenue O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (pauyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuognueckoit cuctemMe (B MallbIX TMEpUOAAX H  TIABHBIX

MOArpYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYECKHUE IJIECMCHTBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHNYECKHUEC pCaKIINU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHUYCCKUX 3JICEMCHTOB, 3aps/]g

HOHa

8.2

BUJ XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B

COCAUMHCHUAX

8.3

XapakTep cpelibl B BOJHBIX paCTBOPax BeUIeCTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue XapaKTCpu30BaTb (bHSH‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOpOJa, Tpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHMH,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI
metanoB [-IIA rpymm, amromunus, meau (11), nunka, xenesa (I u

III), oxcunst yruepona (II u IV), kpemuus (IV), azota u docdopa (111




u V), cepot (IV u VI), cepnHucras, cepHas, a30THUCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MpPOTHO3MPOBAaTh M  XapaKTEpU30BaTb CBOMCTBA BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

03 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIISITh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIIHil,
B TOM YHCJIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPKIAFOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COSMHCHUHT
11.2 MAaCCOBYIO J0JIIO BEIIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 M0 YPaBHEHUSM XUMHUUYECKHX PEAKIUHA W HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00bEM M MAcCy peareéHTOB WUJIU MPOIYKTOB PEAKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH HAy4yHOT'O0 TMO3HaHUSA (HaAOIIOIEHUE,
121 HU3MEPEHHE, SKCIICPUMEHT, MOJCIIUPOBAHNE) TIPU U3YyUCHUH BEIISCTB
' U XMMHYECKUX SIBJICHHM; yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PEeIIeHUs
122 0e30macHOil pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBUIaMu 0e301acHoOro oOpareHus c BEIISCTBaMU,
HCIIOJIb3YEMBIMH B MOBCEIHEBHOMW >KM3HU, MPAaBUJIAMH MOBEJICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC BpCaa (OHaCHOCTI/I) BO3JCHCTBUS Ha KUBBIC OpraHnu3MbI
OHpC)ICJ'IéHHLIX BCIICCTB, CII0c000B YMCHBIICHUA )51

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JICHCTBUSI




13

Hannuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYILICCTBIICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLUE MPU3HAKUA MPOTEKAHU XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOO0B pa3JielIeHus cMecel

13.3

IOJlydeHUE KHCIOpOJa M H3Yy4eHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3Y4EHHUE €TI0 CBOMCTB; MOJIy4YEHHUE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIOpaHm)Xa U
dbenondTanenHa) A ONpeAeTeHNs XapakTepa Cpebl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOWMCTB HEOPTraHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMO/ICHCTBUSI KUCIIOT C METaJUIaMH,
OKCHUIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajla JpYrMM U3 pacTBopa COJIH;
uccienoBaHe amGoOTEepHbIX CBOMCTB THUIAPOKCHUIOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxuelimue HeMeTallIbl U HUX COCOUHCHUA,

«Baxnennne MeTalIbl M UX COCIUHCHU I

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WILIIIOCTPUPYIOLIIUE  MPU3HAKU
NPOTEKaHHs PeaKkMii HOHHOTO OOMeHa; KaueCTBEHHBIC PEaKluu Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOpPHUA-, OpOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MAarHUsl, KaJbIHsl, aTFOMUHMS,

xenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:




NPEACTaBIATh Pe3yJabTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JOKA3aTeNbCTB, TPAPUKOB W TAOIUI[ W BBISBISATH AIMIUPUUYECKUE
3aKOHOMEPHOCTH
yCTaHABJIMBAaTh  CBSI3M  MEXJY  peajbHO  HAOJII0JaeMbIMU
14.2 XUMUYECKUMH SIBJICHUSMU W TPOIIECCAMH, TPOUCXOSAIIUMU B

MaKpo- 1 MUKPOMHUPE, OOBACHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue d3neMeHThl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTeNbHAs AaTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHaA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckrue W XUMHYECKUE SBICHUSA. XUMHUYCCKAs peaKknusa nu eé IIpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuit 3akoH. Ilepuoanueckas cucreMa XHUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsl u rpynmbl. @U3HYECKUN CMBICI MOPSIAKOBOTO

HOMEpa, HOMEPOB IICpUoJa U I'pyImIibl 3JICMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XMMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. MenneneeBa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
[epuoaoB, Kajluid, KaJlbLUA (paz[I/cha aTOMOB, OJJICKTPOOTPULATCIbHOCTH,
MCTANIMYCCKUX H HCMCTAIMYCCKUX CBOﬁCTB) U HX COCAUHCHUM B
COOTBETCTBHH C TIIOJIOKCHHUEM JOJICMCHTOB B HepHOHHHCCKOﬁ CUCTCME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HCHOJ'IHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUIMYECKUX PEIIETOK (aTOMHAasi, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanus ¥ HOMEHKIATypa HEOPTraHWMYECKHX COCAMHCHHA: OKCHUIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHHSA);
KHACIOT (KUCIIOpOJCONIepKalie M OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

®uU3nyecKue W XHUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUSA, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusndeckue U XMMUYECKHE CBOMCTBA OKCHUIOB HemeTayioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuaus(I1V). [lonydaenne

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcumoB: MetawioB IA-IIIA rpynm, ruaka, meau(Il) u

xenesa(Il, I). [Tonyderne OKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIIOMHHHUSA, JKene3a, LuHKa). [logydyeHue OCHOBaHUN H

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOH. OcobObie
XMMHYECKHE CBOWCTBA KOHIIGHTPUPOBAHHOW CEPHOM W a30THOW KHCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenne comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd4, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKka, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKHX peaKifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX SJICMECHTOB

5.2

TermnoBoit 3peKT XUMUYECKOH pEeakIuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHUS

53

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakuu. OKUCIUTENN U BOCCTAHOBUTEIIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJIEHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust ANEKTPOTUTHIECKOH qucconuaui. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIJEKTPOoJIUTHI. CHUIIBbHBIC B clTa0ble AIeKTPOIUThl. CTeNeHb TUCCOIUaIlin

5.5

Peaknun rmoHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKlnii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKUN

XHUMHS ¥ OKpYXarolas cpeia

6.1

BemiectBa u marepuanibl B MOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMUMHUYECKUX PEAKIHMi B J1Ta0OpaTOpuul U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX O0XKOIraX U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXkKarouieil cpeabl (KUCIOTHBIE O,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpAalleHUs
[Ipenenbras momyctumas koHneHtparus BemiectB (I1/IK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenwue cepsl, a3orta, Gocdopa, yriaepoaa, KpeMHHUS U UX COSTUHCHHI B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMmeHeHue
METAJIJIOB W CIUIABOB (CTajlb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTMHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTh),

IPOIYKTHI X TepepaboTKu (OeH3HH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, ACTUJICH, 3TAHOJI, TTIMLICPHUH, YKCYCHasl KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM
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