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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha 0OCHOBe (heaepalibHON pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpIKaHMUS, PEKOMEHIyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IESITEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K ECTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 53TU CHCTEMBbl CTPYKTYPHO OPraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO 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 XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIONHSS (QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

I[Ipy wu3yyeHUH XUMHUHM TPOUCXOJUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMECHUN U MX IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIH TaKHUe LeJd, Kak:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJaroImuxcs K CaMOCTOSTEIBHOW TO3HABATEIBHON JCATEIHHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIHOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TOBEJEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoGuis ¥ HANPaBICHHOCTH JATbHEHUIIETo
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAS aTOMHas Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonuuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapwsi, pa3ioKeHHe THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
coilv, HaOJIOJCHWE W  ONUCAaHWE  PEe3yIbTaTOB  TPOBEICHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemecTBO. Haxoxmenuwe kuciaopoma B Tpuponae, (U3NYECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TernoBoll 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpPaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — aneMeHT n mpoctoe BemecTBo. Haxoxnenue Bonopoaa B NpupoJe,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4yenoBeka. KpyroBopoT BoAbI B IPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coeauHeHuid. Oxcuapl. Knaccuduxaus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa cosieil. duzndyeckue 1 XMMHUUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOII0IeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoieicTBue Bogopoaa ¢ okcuaoM meau (1) (BoamoxHo
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PaCTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOM J0JIEHN
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH, N3YUYEHNUE B3aUMOACHCTBUSA



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJllIa JPYTUM W3 PacTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxkHenune Kiaccol HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE M IIEJTOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jyimHHOTIEpHoiHAs hopmbl [lepuoanueckoi
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TiepBBIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALUINYECKUX U HEMETAJNINYECKUX CBOMCTB I10 IPyIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KiIacCUpUKAIUsA, TMEPUOJUIHOCTh, HAOIIOJCHNUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUILIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo M XUMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOI0B, KaUs, KaJIbIUSA U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KGHHEM »dJeMeHTOB B llepuomnmdeckoit cucteme u
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, 0o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsITHE 0 TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHUAAMU
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPEICTABICHUIN 00 3JEKTPOTUTUUECKON TUCCOLUALIUY.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALINM KUCTIOT, 1IeJ0uel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MaTEPHAIOB), MPOBEACHUE OIBITOB, WLIIOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, pEeaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, Iuesioyamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJyYE€HHE, NOpuUMEHEeHue. JlelicTBue xjopa H
XJIOPOBOJOPOJA HAa OPraHU3M 4YeJIOBEKA. BaxkHenme XJIopuabpl U UX HaX0XK/ICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEepHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSMU Cepbl (KUCIOTHBIE [I0XKAH, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4Yeckue cBoiicTBa. KpyroBopot azora B npupoae. AMMHUaK, ero
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, (PU3MUECKHEe U XUMUYECKHE
cBoicTBa (0OIIME KaK TMPEICTABUTENS Kjacca KHUCIOT U crenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu Gocdopa, pusznyeckue u xumuueckue cBoictsa. Oxcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOITHbIE MOJU(DUKAIIIH,
pacnpocTpaHeHue B IpUpoje, PU3nyeckue U XMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Oxkcuasl yriepona, uUx (GU3HYECKHE U
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKMBBIE OpPraHU3MbI, [OJYYEHUE U
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KaciaoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIIEBOJOPOAOB (Yroiab, NPHUPOAHBIA Ta3, HedTb),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4UEIOBEKa. MarepuanbHOe €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnote. CUIUKATBI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIIEHHOCTH. BakHeiIne CTpOUTENbHbIE MaTepHalbl: KEPAMHKA, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEaKLMi Ha XJIOPHUJ-MOHBI U HAOJIOAECHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0ICHHE MPU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yT0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pPEAKIMi HAa MOH aMMOHHS H
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, QymiepeHa, 03HAKOMJIGHHE C TMPOIECCOM aJcopOIMKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U M3yUYEHHUE MPU3HAKOB MX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Ilepumomuueckort cucreMe xumuueckux osiemeHToB I .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CrocoObl TONMy4deHUs: MeTaioB. [loHATHE O KOppO3WM METAIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAXOXJEHUE B MPUPOJE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunoanueckoit cucreme xumuueckux demeHToB Jl. 1. MenaeneeBa, CTpoeHUE Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kaybliusl. Baxueiiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCU], cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AnOMUHMI: IOJIO)KEHUE B [leproanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
HCCIIeIOBAaHUE CBOMCTB >KECTKOM BObI, MpoOIECca TOPEHUS kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUITaMEHW HMOHAMM HATpus, Kalusig M KalblHs (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuanbsl B ITOBCEIHEBHOM JXKHM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BaHME KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalM3, CHHTE3, KJIacCU(PUKAIUSI, TEePUOJAUIHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKY, AUDIEKTPUKH, (HOTORIEMEHT, BEIIEeCTBO, TelIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dorocuHTe3, npIxaHwe, Ouocdepa, SKOCHCTEMA, MUHEPATBHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJEIWI0, MOHUMAHUS 3HAYEHUS] XUMHYECKOM HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K pPa3sHOOOpPa3HON COBMECTHON JESTEIHbHOCTH TIPHU BBHIMOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILEH C IMO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY Il TIOHMMAHUS CYIIHOCTH HAYyYHOM KapTUHBI MUpa, NPeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHUBBI, HANIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpalieHuud C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX  3HAHWW 10  XUMHH, OCO3HAHHBIA  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM Cpelie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH MPUPOJHON CPEAOH, ISl OBBILIEHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
runore3a, (axkrt, cucTemMa, TMPOIECC, OKCHEPUMEHT W JPYyroe.), KOTOpbIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE OOecneuuBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBHIBATh CMBICI XUMHUYECKUX TMOHITHUN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCTIOIb3YEeMbIe B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEYHUS B U3YUAEMBIX IIPOLIECCAX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPTaHU3ANMH W TPOBEIICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMMaMH,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIbHON
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEpPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee d3(hPEeKTUBHBIE CIIOCOOBI pEIICHUST YYCOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboyell mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NESATENbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTepIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K xoHny oOyuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

1. pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX TMOHATHM: aToM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECHh
(ogHOpOIHAsE U HEOJAHOPOJHAsI), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHasi U
MOJIEKYJISIDHAasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHUE, COJb, DIJIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHMS, XUMHUYECKas peaxkuus, Kiaccu(puKalus peakiuil: peakiuu
COEJIMHEHHUS, PEaKIMU Pa3I0KEHHUs, peaKIIMU 3aMeIleHUs, peakui oOMeHa,
9K30- U DHJIOTEPMHUUECKHUE PEaKIMU, TEIIOBOM 3 PEKT peakiuu, siApo aTroma,
AJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paAlyC aToMa, XUMHYECKas
CBsI3b, MOJISIPHASE W HEMOJIsipHAsh KOBAJEHTHasl CBSI3b, MOHHAs CBS3b, WOH,
KaTHOH, AaHWOH, pacTBOp, MaccoBas [OJid BellecTBa (MPOLICHTHAS
KOHIIEHTpAIIMsI) B paCTBOPE;

2. WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TIOHITHH WU
PUMEHSTH 3TH MOHSATUA NPU OTIMCAHUH BEIIECTB U X MPEBPAIlCHHUIA;

3. UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJII COCTaBJIEHUsS (hOPMYJ BEIIECTB
U YpaBHEHUU XUMUYECKUX PEaKIInii;

4. OTpEeEeNsITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX,

CTETNICHb OKHUCIICHUS JIEMEHTOB B OMHAPHBIX COSUHEHUSX, TPUHAIIICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KIJIacCy COEIWHEHUH 1o (opmynam, BUA
XUMUYECKOW CBSI3M (KOBAJEHTHAasT M HOHHAs) B HEOPraHUYECKUX
COEIMHEHUSAX;

5. packpeiBath cMbicn [lepnonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHMMAHUE TMEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojioxeHus B llepuomunueckoil cucreme,
3aKOHOB COXpPAHEHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

6. OMMCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamdaeckoit
CHUCTEMbl XUMHUYECKUX JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIABHAS MOJrPYINa
(A-rpynna)» u «mnoboynass noarpynna (b-rpynma)», mansie u OoJblive
NEepPUO/Ibl, COOTHOCUTH OOO3HAUEHMS, KOTOpPblE HMEIOTCA B Talule
«Ileppoamueckas cucrema xumuuyeckux sneMeHToB JI. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUSI aTOMOB XUMHYECKUX 3JIEMEHTOB



10.

11.

12.

(cocTaB M 3apsn siapa, o0lIee YUCIO 3JEKTPOHOB U paclpesesieHue UX 1o
AIIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTBHI, HEOPraHWYECKUE BEIECTBa,
XUMHYECKUE peakuuu (M0 YHUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHU
BEULIECTB, 0 TEIIIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIHME XUMHUYECKHE CBOWCTBA BEIICCTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKIasi ONUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MNPOTEKAaHUs XMMHYECKUX [MpEBpallleHH B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMMHYECKOro JJIeMeHTa Mo ¢opMylie COEeIUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKON peaKilny;

IPUMEHSITh OCHOBHBIE ONEpAllMd MBICIUTENIbHON JESITeIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CcHCTeMaTH3aluioo, KIacCU(PUKAIINIO,
BBISIBJICHUE TNPUYMHHO-CIEACTBEHHBIX CBS3€H — JJIs M3y4eHUs CBOMCTB
BELIECTB U XUMHUYECKHUX PEAKIIUil, ECTECTBEHHO-HAyYHbIE METO/ABI I03HAHUS
— HalIo/IeHHe, U3MEpPEHUe, MOJAEIUPOBAHUE, SKCIEPUMEHT (peanbHbIl U
MBICJICHHBIN );

CJIEIOBaTh IPaBUJIaM MOJIb30BaHUSI XMMHUECKON IMOCYI0M U 1aOOpaTOpHBIM
o0opyloBaHHEM, a TaKKe IMpaBWwiIaM OOpalleHuss C BEIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKUHMSMHM TIO BBINOJHEHHIO JaOOPAaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHUCIOpOJA), IPUTOTOBICHHIO PACTBOPOB C ONPENCIEHHOU
MacCOBOM J10JIEM pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH WM IPOBOJIUTH
XUMHYECKUE HKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KUCJIOT C MIOMOIIbIO UHAUKATOPOB (JIAKMYC, (peHon(Tanent, METHIOPAHXK U

JpyTue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

1.

PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHIATUN: XUMUYECKUN SJIEMEHT,
aTOM, MOJIEKyJIa, HWOH, KAaTHOH, AHHUOH, IPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMUYECKas peaKklusi, XAMHUECKas CBsI3b, TEIIOBOM 3 (PEKT peakinu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJINTBHIL, HEBJICKTPOJIUTHI,
ANEKTPOJIUTHYECKAs AUCCOIMAIMS, PEAKIIMU HOHHOTO 0OMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBecHE, OOpaTUMble UM  HEOOpaTHUMbIE  PEaKIUH,



OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTED,
OKHCJIEHHE U BOCCTAaHOBJIECHHUE, aUIOTpONus, aM(pOTEPHOCTb, XUMHUYECKas
CBsI3b (KOBAJICHTHAsl, MOHHAsI, METAJUIMUECKas ), KpUCTAIUTMYECKasi penieTka,
KOppO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKON peakluu, MPeaeIbHO
nonyctumas koHueHnrpanus [1/IK Bemecrtsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHMX TOHSITAM U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJIsI COCTaBIICHHs] (POpMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCJECHHUS XUMHYECKUX BJIEMEHTOB B
COCIMHEHUSAX Ppa3JIMYHOIO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COCIMHEHUH 10 (hopMyliaM, BUJ XUMUUYECKOU CBSA3U
(koBaJIeHTHAsI, MOHHAsS, METAJJTMYECKAsl)) B HEOPTaHUYECKUX COCIUHEHUSX,
3apsii MOHA 10 XUMHUYEeCKOU (hopMyIie, XapaKTep Cpe/ibl B BOJAHBIX PacTBOpax
HEOPraHWYECKUX COCMHEHUH, TUM KPUCTAIIIINYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMbIca Ilepuommueckoro 3akonHa J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHHUE: OMNHUCHIBATH M XapaKTepU30BaTh
Tabinunyto ¢Gopmy Ilepuonnueckoid CUCTEMBI XHUMHYECKUX HJIEMEHTOB:
paznuyaTth TOHATHUS «TJIaBHas moArpynmna (A-rpymmna)» W «1mo0oyHas
noarpymnmna (b-rpynma)», wmansle u OoJbIIME€ TEPUOIBI, COOTHOCUTD
0003HauYeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUYECKOMN TaOIHIIE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB WU
3apsn spa, 001Iee YUCIOo MIEKTPOHOB U PACTIPECIICHUE UX T10 SJIEKTPOHHBIM
CIOSIM), OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
AJIEMEHTOB U HMX COEIUWHEHHMI B Mpeaeiax MajblX MEPUOJOB M TIIABHBIX
NOATPYHI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHAE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBA,
XUMUYECKHE peakuu (M0 YMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKUIUH
BEIIECTB, N0 TEIJIOBOMY A(P(EeKTy, M0 W3MEHEHHMIO CTETICHEH OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru3oBaTh (OMHUCHIBaTH) O0OMHKE U CHEMUPUISCKUE XUMHUUYECKHE
CBOWMCTBA TMPOCTBIX W CJOXHBIX BEUIECTB, MOATBEPKIAsd OIHCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON TUCCOLMALIMU KUCIIOT, IIEJI0YEN
U COJIEH, MOJHBbIE M COKpall€HHbIE YpaBHEHHUS peaKIUi MOHHOrO OOMEHa,
YPaBHEHUS PEAKUUM, MOATBEPKAAIIMMNX CYIIECTBOBAHUE TE€HETUYECKOUN
CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;



10.

11.

12.

13.

14.

pPacKpbIBaTh  CYIIHOCTh  OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PeaKLui;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAaHUS XHUMHYECKHX MPEBpPAlICHH B pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO H MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO »HJIeMeHTa 1o (opMmyse COEIUHEHUs,
MAacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPAaBHEHUIO
XUMHAYECKOUN peaKinu;

COOJIO/IaTh MpaBWJIa MOJIH30BAHMSI XUMUYECKOW TOCYI0N U JIaOOpaTOPHBIM
o0opyaoBaHMEM, a TaKKe MpaBWiIa oOpalleHHs C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIHMSAMH TIO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHAYECKUX OTBITOB IO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yrIIeKUCIIOro rasa);

NPOBOJIUTH PEAKIIUH, TIOJTBEPIKAAIONINE KAYECTBEHHBIN COCTaB pPa3IMYHbIX
BEIIECTB: pACIO3HABaTh OMBITHBIM MYTEM XJIOPHI-, OpPOMHUA-, HOAHI-,
kapOoHat-, Qocdar-, cuUIMKaT-, Cyiab(har-, TUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUS W WOHBI HM3yYEHHBIX METAJUIOB, TNPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

HNPUMEHSTh OCHOBHBIE ONEPAIM MBICITUTEIBHON NEATeNTbHOCTH — aHAIIu3 U
CHHTE3, CpaBHEHHUE, 0000IIEeHUE, CUCTEMAaTU3AINIO, BBISABICHUE NMPHYUHHO-
CIIEZICTBEHHBIX CBSI3€H — JJISi M3YYEHUS] CBOMCTB BELIECTB M XHMHYECKUX
peakiuii, ecTeCTBEHHO-HAayuyHble METOAbl IIO3HAaHUS — HaOJIo/eHue,
MU3MepeHNe, MOJICIMPOBAHNUE, SKCIIEPUMEHT (pealbHbI M MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB u
KonTtpoJbHbie
n/n TeM MPOrpaMmabl Bcero
padoTsI
Paszgea 1. IleppoHayajibHble XUMHYECKHE MIOHATUHSA
XuMusg — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 N 5
MPAKTUYECKOU JIeATETLHOCTH
JeJI0BeKa
BemecTBa 1 xuMu4yeckue
1.2 15 1
peakumn
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx. Kucnopoa. [Tousitue

2.1 6
00 oxcruaax
99 Bopopon. [lonsitue o 8
KHCJIOTaX U COJIAX
23 Bopna. PactBopsr. [Tonsitue 06 5 1

OCHOBAHHAX

OcHOBHBIE KJ1aCChI
2.4 . 11 1
HEOPraHUYeCKUX COCTMHEHUIN

Hroro no paszneny 30

IIpakTH4eckue
padoThbI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6moteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaKIuH


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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

3.1
XUMHUYECKnX deMeHToB J1. 1.
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.

3.2 OKucIuTeIbHO-

BOCCTAHOBHUTCJIbHBIC PCAKITNN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

15

68

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6moteka [IOK
https://m.edso00.ru/7f41837¢
bu6moreka [IOK
https://m.edso00.ru/7f41837¢



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

9 KUIIACC

Ne i/t

Pa3zpen 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo M XUMHYeCKHe peaKIMU
[ToBTOpeHue u yrinyoieHue 3HaHUN
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

DIEeKTPONUTHYECKAs JUCCOLMALIHS.
XUMHUYECKUE PEAKIIMU B pacTBOPaX

Hroro no pazneny

Paznea 2.

2.1

2.2

2.3

2.4

HemeTtanabl 1 ux COCAMHECHUSHA

OOmiast XxapakTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpymmel. ["amorenst

OOm1ast XxapaKTepUCTUKA XUMUYESCKHX
anemeHToB VIA-rpynmel. Cepa u eé
COCITMHCHUS

OO01as XxapakTepUCTUKA XUMUYECKHX
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCITMHCHUS

OO11ast XapakTepUCTUKAa XMMUYECKUX
anemeHToB |VA-rpynnsl. Yrieposa u
KPEeMHUH U UX COCTMHEHHUS

Hroro no pasaeny

KoaudecTBo 4acoB

Bcero

17

25

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxueiime MeTajuibl 1 UX COCTUHEHUS

Hroro no pazneny

Paznen 4. Xumus u okpy»aiomnias cpeaa

4.1 BemectBa 1 MaTepuainsl B )KM3HU YeJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontporbuvie  Ipaxriieckie u3ydyenuss oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U cIOKHBIE BELIECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH NOCTOSIHCTBA COCTaBa BEILECTB.
Xumnueckas popmyrna. BareHTHOCTD
aTOMOB XMMHMYECKHUX JIEMEHTOB

OtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAsT Macca

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

Kommnuectso BemntecTsa. Moub.
MonspHas macca

dusnyeckre U XUMUYECKUE SIBICHUS.
XuMu4ecKasi peakius

[Ipu3Haku 1 ycioBUs MPOTEKaAHUS
XUMHUUYECKUX PEaKINi

3aKOH COXpaHEHMsI MacChl BEIIECTB.
XUMHUYECKUE YPABHEHUS

Brruncnenus koJmyecTBa, MacChl
BEIECTBA 10 YpaBHEHUSIM
XUMHYECKUX peaKlnui

Knaccudukanus XuMu4ecKkux
peakiuii (CoeAMHEHUS, PA3I0KEHHUS,
3aMeIIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBlii-
sHIKIIoneaucT. O000ImeHne 1

CHUCTECMAaTHU3alusia 3HAHHUM

KonTtponeHas padota Nel mo teme
«BemecTBa 1 XUMHYECKUE PEAKLIUN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmmorexa [{OK
https://m.edsoo.ru/ff0d323c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCIICHUS,
ropenue). [lorsitue 06 okcumax

CriocoOpl MostyueHust KUCIopo/ia B
71a00paTOPUH U MPOMBIIIIICHHOCTH.
[IpumeHenue kucnopoaa

TenoBoit 3¢ ekt xumuueckoin
peaKIuu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y DHJIOTEPMUYECKHUX PEAKIIHIX
TormmBo (HedTh, yroias U METaH).
3arpsizHeHue Bo3/ayXa, ClIocoObI ero
MpeI0TBpaIleHuUs

[Ipaktruueckast pabota Ne 3 o Teme
«[lonydyenue u cobupanue
KHCITIOPO/1a, U3yYEHUE ero CBOMCTBY»
Bonopon — anemeHT u npoctoe
BelecTBo. Haxoxaenue B mpupoe
OuznyecKkue U XUMHUYECKHUEe CBOICTBA
BoJopoa. [Ipumenenue Bogopoaa

ITonsaTue o KUCIOTax U COJISAX

Crnioco6bl nosryyeHus BOAOPOaa B
nabopaTopuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d497a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[Ipaktuyeckas padora Ne 4 o reme
«[Tony4yenue u cobupanue BOAOPO/Ia,
HU3YyYEHHUE E€r0 CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brrunciienus 00béMa, KOJIMYeCTBa
BEIIIECTBA Ia3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WM 00BEMY

Brruncnenns o06MOB ra3oB 1o
YPaBHEHHIO PEaKIIUU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHUI Ta30B

duznueckre 1 XUMHUYECKUE CBOUCTBA
BOJIBI

Cocras ocHoBanuii. [Toustre 00
WHIUKATOpax

Bopa xak pacTBOpHUTENb.
HacplmenHbie 1 HeHACHITIICHHBIC
pacTBopbl. MaccoBas J10Jis BEIlecTBa
B pacTBOpe

[IpakTruueckast padota Ne 5 o Teme
«IIpuroToBieHHE pacTBOPOB C
onpeaeiEHHON MacCOBOM 0ei
PacTBOPEHHOTO BEIIECTBA»

KounTtponsnas pabora No2 mo teme
«Kucnopoa. Bomgopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bubmmorexa [{OK
https://m.edsoo.ru/ff0d542e

bubmmoreka [{OK
https://m.edsoo.ru/ff0d55a0

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

OcHoBaHus: COCTaB, KiIacCH(pUKAIIHS,
HOMEHKJIaTypa

[Tosydyenune u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

[Tosmydenne u XuMHUYECKUE CBOCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CIIOCOOBI MOJIY4YCHH A, XUMHUYCCKUC
CBOMCTBA

[Ipaktuueckas padota Ne 6. Permenue
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COEIUHEHUIN

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPraHUYECKUX
COEUHEHNN

O000I11IeHNE U CUCTEMATH3ALI S
3HAHUI

KonTtponsnas pabora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX
coequHeHun"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmmorexa [{OK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [{OK
https://m.edsoo.ru/ffOdfee2

bu6moreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[lepBble MOTBITKU KITACCU(PHUKAIIUN
XUMUYECKUX 3IeMEHTOB. [IoHsaTHE O
rpynnax CXOJHbIX JIEMEHTOB

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKnX deMeHToB J1. 1.
MenpeneeBa

[Iepuoasl, rpynmsl, MOATPYIIIIEI

Crpoenne atomoB. CocTaB aTOMHBIX
anep. M3oTomnsl

CrpoeHue 3JIeKTPOHHBIX 000JI04eK
aToOMOB 3JIeMeHTOB [lepnoanueckoit
cuctemsl /1. 1. MenaeneeBa

XapakTepucTuKa XUMHUUYECKOTO
9JIEMEHTA 10 €ro MOJI0KEHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunpeneena

3nauenue [leproanyeckoro 3akoHa
JUTSI pa3BUTHS HAYKW W TTPAKTUKH. [
N. MenpaeneeB — y4€HbIi, Me1aror 1
rpaKJIaHUH

PesepBusiit ypok. O600mIeHE U
cucTeMaTH3alys 3HaHui /
Bceepoccuiickas npoBepouHas paboTa

KonTponpHas padota Ne4 o teme
«Ctpoenue aroma. XUMHUYECKas
cBsi3b» / Beepoccuiickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [{OK
https://m.edsoo.ru/00ada52c

bubmmoreka [{OK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bubnuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
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DNEKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKUX IJIEMEHTOB

HNonnasg xuMudeckast CBsI3b

Koanentnas MMoJIsIpHasd XUMHUYCCKas
CBA3b

KoBanenTnas HenossipHas
XUMUYECKas CBS3b

CreneHp OKUCIICHUS

OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIE
peaknuu

OxuCIUTEIIN ¥ BOCCTAHOBHUTEIIH

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
«Ctpoenue aToma. XUMHUYECKast
CBSI3b»

PeseprubIit ypok. O6001eHNE 1
crCcTeMaTH3allHsI 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/00adaab8

bu6mmoreka [{OK
https://m.edsoo.ru/00adac34

bub6mmoreka [{OK
https://m.edsoo.ru/00adaab8

bu6mmoreka [{OK
https://m.edsoo.ru/00adaab8

bubmmoreka [{OK
https://m.edsoo.ru/00adae28

bu6moreka [IOK
https://m.edsoo.ru/00adb076

bu6moreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Tema ypoka

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB J1. Y.
Meunneneena

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB XUMHUYECKUX DJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus u HOMEeHKIaTypa
HEOPraHMYECKHUX BEILECTB

Byl XuMU4eCcKkoi CBA3U U TUTIBI
KPUCTAUIMYECKUX PEIIETOK
KontponpHas padorta Nel o teme
«[loBTOpEeHue u yrioyonenue
3HaHUH OCHOBHBIX pa3/IesoB Kypca
8 Kiacca»

Knaccn(bnxamm XHUMHYCCKHUX

peaKLII/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM

ITonsarue o CKOPOCTH XUMHWYECKOH

pCaKkIuu. IIoHsTHE O TOMOT'€HHBIX U

TCTCPOTCHHBIX PCAKIIUAX

IloHsATHE O XUMHYECKOM
PaBHOBCCHU. CDaKTOpBI, BIIHAOIINUC

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubnuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUUYECKOU peakluu
Y TOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIINTEIBLHO-
BOCCTaHOBHTEJILHBIC PEAKIIHH

Teopust 2IEKTPONUTHYECKOU
mucconuanmu. CHIIBHBIE U CIIa0bIE
DIIEKTPOIUTHL

HoHHbIE ypaBHEHHUSI peaKIuil

XUMHUYECKHEe CBOMCTBA KHCIIOT B
OCHOBAHUH B CBETE NPEICTaBICHUN
00 2JIEKTPOJIUTUUECKON
JIIHCCOITAAIIHT

XuMHYecKre CBOMCTBA COJICH B

CBETE MPEACTABICHUI 00
ANEKTPOIUTUICCKOM TUCCOITUAITTT

[TonsiTue o ruapoIU3e coJieit

O0001IeHre U cUCTEMATU3 AL
3HAHUN

[IpakTuueckas pabora Ne 1.
«Pemmenne 3kcriepuMeHTAIBHBIX
3a/1au»

KonTponpHas padota Ne2 o teme
«QIEeKTpOJINTHYECKAs
aucconuanus. XuMHUYECKHe
peakuuu B pacTBOpax»

bubmmorexa [{OK
https://m.edsoo.ru/00adcade

bubmmoreka [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00add448

bu6moreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8h2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OO01mas XxapakTepucTUKa raJIoreHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

Xnoposojopoa. CossiHast KUCIIOTA,

XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHUE

[IpaxTueckas padota Ne 2 o Teme
«[TonyyeHue COJITHON KUCIIOTHI,
H3y4YeHUue €€ CBOMCTB»

Beruncnenus mo ypaBHeHHSIM
XUMHUYECKUX PEAKIUH, €CIIA OJIUH
W3 pEeareHTOB JaH B H30BITKE

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VIA-rpynms

AnnoTponHbie MOIU(UKALIUN CEPBI.

Haxoxnenue cepol u €€
COEIMHEHUH B MIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHE,
(hM3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA

Oxkcunpl cepbl. CepHast KUCIOTA,
(buznueckue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

XHMHYECKHUE peaKkuuy, JCKauue B
OCHOBC IMPOMBIIIJIICHHOT O criocoba
MOJIYYCHHA CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmmoreka [{OK
https://m.edsoo.ru/00ade104

bu6mmoreka [{OK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bubnuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Brruncrnenue MaccoBoi A0
BBIX0/Ia MTPOJIYKTA PEAKIIUU

OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,
pacrpocTpaHeHHe B PUPOJIE,
(bu3HUecCKre U XUMUICCKHE
CBOICTBa

AmMuak, ero uznyeckue u
XMUMHUYECKHE CBONCTBA, MOTy4YEeHHE
U IpUMEHEHHE

[IpakTnueckas padota Ne 3 o Teme
«Ilonyuenne ammuaka, nyueHue
€ro CBOWCTBY»

A3oTHas kucnora, e€ Gpusndeckue u
XUMHUYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
ynoOpenuii. XuMuueckoe
3arpsi3HEeHUE OKPY KaroLIel cpebl
COEIMHEHUSIMU a30Ta

®ocdop. Oxeun bochopa (V) u
dhochopHas kucinoTa, GPU3NIECKUE U
XUMHYECKHE CBOMCTBA, MOIyUYeHUE

Hcnons3oBanue pochaToB B
Ka4yecTBE MUHEPAIbHBIX

bu6mmoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoreka [{OK
https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoopeHuil. 3arps3HeHne
MIPUPOTHON cpenpl hocdaramu

VYraepon, pacmpocTpaHeHNE B
PO, PAEHpOcTP bu6mmoreka [{OK

1
npupose, pu3HYecKue 1 https://m.edsoo.ru/00adfd9c

XUMHYECKHUE CBOUCTBA

Oxkcunpl yriaepoja, ux pusudeckue

U XUMHUYECKUE CBOUCTBA.
bu6mmoreka [{OK

D §) 1
KOJIOTHHECKHE TPODIEMEL, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK

v g 1
FOJIbHA KHCIIOTa 1 €C COIH https://m.edsoo.ru/00ae006c¢

[IpakTnueckas padota Ne 4 o Teme

"IlostydeHue yriieKucioro rasa. 1 1 bubnuoreka [IOK
KauecTBeHHas peakusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHbIe TOHATHUS 00
OpPraHMYEeCKHUX BELIECTBAX KaK O 1 bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepo/ia
Kpemuuii u ero coeuHeHus 1 Eubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
Pemenne skcriepuMeHTaIbHBIX 1 1 bubnnoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUSD
KonTponeHast padota Ne3 o teme
bu6mmoreka [JOK

«Baxueiime HeMeTauIbl U UX 1 1
COCIMHEHU S

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OOm1ast xapakTepuCTUKA
XUMUYECKUX IJIEMEHTOB —
MeTaJuIoB. MeTtaiuinueckas CBsi3b U
MEeTaJUTMYeCcKasi KpUCTaIMUecKast
pemérka. Gu3nyecKre CBOMCTBA
METaJJIOB

XUMHYECKHE CBOMCTBA METAJIIOB.
DNEeKTPOXUMHUYECKUN PSIJT
HaIpsHKEHUHA METaJUIOB

O61ue crnocoObl NOTy4YeHUS
meTtaiuioB. CiraBel. Beramcnenns
10 YpaBHCHUAM XUMHUYCCKUX
pEaKInii, eCIIi OJTMH U3 PEareHTOB
COZIEPKUT IPUMECH

[ToHsiTHE O KOPPO3UU METAIIOB

Illenounbie METaJIIbI

OKcHIbI M THAPOKCUIBI HATPUS U
KaJus

Illenoyno3eMeNbHBIC METAJLIbI —
KaIbIIMA U MarHui

Baxxueiiime coe qUHEHUS KaIbIIH

O000I11IeHNE U CUCTEMATH3AL[MSI
3HAaHUU

JKEcTKOCTh BOIBI M CIIOCOOBI €8
yYCTpaHEHUS

bubmmoreka [{OK
https://m.edsoo.ru/00ae103e

bubmmoreka [{OK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bubnuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme
"YKEcTkoCTh BOABI U METOJIBI €€
ycTpaHeHus"

AroMUHUN

AmboTepHBIE CBOWCTBA OKCUIA U
TUJIPOKCHIA

Keixeso

OKcuapl, THAPOKCUIBI U COJIU
xenesa (1) u xenesa (111)

O000I11IEHNE U CUCTEMATA3 AN
3HAHUI

[TpakTuueckas padota Ne 7.
Pemenne skcniepuMeHTATBHBIX
3a7a4 1o teMe «BaxkHelimue
METAJIJIBI K KX COSTUHEHUS

Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIH
W3 PEeareHTOB JaH B H30BITKE WM
COJICPXKUT IPUMeECH. Berauciienus
MacCOBOM JJOJU BBIXOJ1a IPOAYKTA
peakuu

O00011IeHNE U CUCTEMATH3AL[ S
3HAHUM

KonTtponsHas pabota Ne4 mo teme

«BaxHel1e MeTajuIbl 1 UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bubmmorexa [{OK
https://m.edsoo.ru/00aelc64

bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

bubmmoreka [{OK
https://m.edsoo.ru/00aeld86

bu6moreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

ITo teme: «IlepBoHaYanbHBIE XUMUYECKUE TOHATHUS

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX ITOHSATHH: aTOM,
MOJICKYJTa, XUMHYECKHI DIIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS W HEOTHOPOJHAsS), BAJICHTHOCTH,
OTHOCHUTEIIbHAs aTOMHAash M MOJICKYJISIpHAs Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAsi Macca, MaccoBasl JI0JII XUMHYECKOTO
JJIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMUYECKasI PEaKIys,
KJacCU(PUKAIUS  peakuui: peakUud COCAUHEHUS, peaKiuu
pa3loXKeHUs, PEaKIUH 3aMElIeHUs, peakuuu OOMEHa, 3K30- HU
SHIOTEPMHYCCKHE PEAKITUHU, TEIUIOBOK A (EKT peakiuu, pacTBop,
MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIKsI) B pacTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U
NPUMEHSITh 3TH OHATHUS IPU ONTUCAHUH BELIECTB U UX MPEBpALICHUI
UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISI COCTaBIIEHUS (POPMYI
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUI

pacKpbiBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO YYEHHsI, 3aKOHa
ABoraapo

OTIpENIeNATh BaJICHTHOCTh AaTOMOB DJJEMEHTOB B  OWHApHBIX
COEIMHEHUSX

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE peaknuu (M0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY PQEKTY)
BBIYHCTISITh OTHOCHTENBHYIO MOJEKYISPHYI0O U MOJISIPHYIO MacChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

BBIUUCIIATh MAacCCOBYIO JIOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCOUHCHMUS,
BBIUMCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

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

MBICJICHHBIN )
ITo Teme: «BaxHeime npeaCcTaBUTENN HEOPTraHUUECKUX BEILIECTBY

PaCKpBIBATh CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSTHH: OKCHun,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

OTIPENENIATh MPUHAAICKHOCTh BEIIECTB K OMNPENETIEHHOMY KJaccy

coenuHeHul no popmynam
KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

XapaKTepu30BaTh (OMHMCHIBATH) OOIIHE XHWMHUYECKHE CBOWCTBa
BEUIECTB Pa3IMYHbIX KJIACCOB, MOATBEpK/Iasi OMHCAaHUE PUMEpaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX
peakuuii

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTH HPOTEKAHUS XUMHUYECKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

CleloBaTh MpPaBWJIaM IOJIb30BAHUS XUMHUYECKOM TOCYAOW H
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHUus C
BEILLIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMU IO BBIIOJIHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYECHUIO U COOUPaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONpPeACIEHHONM MaccoBOM J0Jied pPacTBOPEHHOIO
BEILECTBA, MJIAHUPOBATh U MPOBOJUTh XUMUYECKUE SKCIIEPUMEHTHI
[0 PacroO3HAaBaHUIO PACTBOPOB WLIEIOYEH M KHCIOT C HMOMOILBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTanenH, METUIOPAHK U IpyTue)
MPOBOAUTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOU PEaKIINH

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

Xumuueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MMOHSITHM: AApO aTroMa,

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



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

1

1.1

XUMUYECKasi CBSI3b, MOJIApHAs W HEMNOJIsIpHAas KOBAJICHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(i)I/IIII/IPOBaTI) XUMHWYCCKHUEC 3JICMCHTHI

OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyto Gopmy I[leproanueckoii
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIIIE) NeproabI

packpsiBaTh cmbici Ilepmogmueckoro 3akona J[.M. MeHnneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOI[PI'—I@CKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX 3JICMECHTOB oT nux TIOJIOXKCHUA B

[Iepnoguueckoit cucreme

COOTHOCUTh 00O3HAUEHMs, KOTOpbIE WMEIOTCSI B  TaOJHIle
«llepmognyeckass cucrtemMa  XuUMU4Yeckux  smemeHtoB  JI.U.
MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTAaB W 3apsn sjapa, oOiiee dYuciio

AJIEKTPOHOB U pacnpeeNieHHue X MO AIEKTPOHHBIM CIIOSIM)

ONpeCaAcIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJIEGHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

ITo Teme: «BemecTBo 1 XumMudeckas PCaKus»

PacCKpbIBATb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHI: pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAsA AUCCOLHALNS,
pPCaKiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe pCaKknuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHWYCCKasa CBA3b (KOBaJICHTHaH, HNOHHAas,



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

3.1

MeTaJuIMuecKasi), KpUCTAJUIMYecKasi pelérka, CIUIaBbl, CKOPOCTb
XUMHYECKON peaKkuu
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX NOHATHH U

IMPUMCHATDH OTU MOHATHUA IPU OIMMMCAHUHN BEIICCTB U UX HpeBpaHICHI/If/'I

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

WOHHOTO OOMEHA

PACKpPBIBATE CYHIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi
IPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEeaKIMU

IIo temam: «HemeTamnel m ux COCAUHCHUS)» U «MeTtanael U UX

COETMHEHU S

XapaKkTepu3oBaTh  (OMHMCHIBaTh) oOOmME U crHenuduueckue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTNHMCAaHHWE TpPUMEpPaMH MOJIEKYJIAPHBIX W HWOHHBIX ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

COCTaBJISITh YPAaBHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCKAY BECIICCTBAMU PA3JIMYHBIX KJIACCOB

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbBIX

YCIIOBUAX

ClleoBaTh IpaBWJIaM TOJIB30BaHMS XHMHUYECKOH MOCYyIOH U
1a00paTOPHBIM 000pPYJOBAaHHEM, a TAKKE MpaBWIIaM OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSMH IO BBIIOJHEHHUIO
1a00PaTOPHBIX XMMHUYECKUX OIIBITOB IO MOJYYEHHIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUAaKa U YIIIEKUCIIOTO Ta3a)

IPOBOAUTH PEAKIHMH, IOJTBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: pAClO3HABATh OMNBITHBIM IIyTEM XJIOPHI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Ccyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMSI, MOHBI W3yYEHHBIX METaJJIOB,

IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB
ITo Teme: «XuMHSA U OKpyXKaroIias cpena»

PAaCKpbBIBaATh CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHUH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB



3.2

HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBH3€I>’I — A I/I3y‘-ICHI/I$I
CBOﬁCTB BCIICCTB U XHUMHUYCCKUX peaKHHﬁ; GCTCCTBCHHOHay‘-IHI)IC
METOJIbI TIO3HAHUS — HAONIOJCHWE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (pEabHbIA U MBICICHHBIN)



HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

[TepBoHauanbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

IlonsTHE O METOJaX ITO3HAaHUA B XUMHH. Yucteie B€HOICCTBA 1 CMECH. Cnioco0On1

pa3aeieHust cMecen

ATOMBEI H© MOJICKYJIBI. XumMnueckre dieMeHTBH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

Xumunyeckas popMyina. BalneHTHOCTh aTOMOB XUMUYECKHX IEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. OTHOCHTENbHAs  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBasg [0 XHMHYECKOTO

9JIEMCHTA B COCAMHCHUU

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJMYECTBa,
Macchl U 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHNYCCKHX COGI[I/IHCHI/Iﬁ

Ou3nyecKkue U XUMHUECKHUE ABJICHUS. XUMHUUYECKasi peakius U e€ mpU3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XxuMuueckux  peakuuil  (COCAMHEHHUS,  Pa3JIOKEeHHUs,

3aMeIIeHus, 0OMeHa)

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYyHOH, C
npaBUIaMU pabOTHI B TAOOPATOPUHU U MpUEMaMHU OOpaIleHus ¢ J1abopaTOPHBIM
o0opy/noBaHHEM, H3y4Ye€HHE U OINUcaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJeHHEe (U3MYecCKUuX (TUIaBJICHUE BOCKa,
TasiHHE JIbJIa, PACTUPAHHE caxapa B CTYINKE, KUTIEHUE U KOHJEHCALUsI BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEIAHOW MPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (paslokeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCJIOTBI C XIOPHAOM Oapus, paslioKEeHHe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJICHCTBHE kKee3a ¢ PacCTBOPOM



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

comu meau(ll), m3ydenne cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MAarHHTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALMSA, XpoMaTorpadus), mpoBeIeHue
OYMCTKH TOBAapEHHOW CONM, HAOMIOJCHUE ¢ OIMCaHHE pe3yJIbTaToOB
IPOBE/ICHUS OMBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHSI MAaCChl, CO3/IaHHE

MO/IeIe MOJIEKYI (LIapOCTEPHKHEBBIX )
Baxwueline npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkmeHne Kuciopoaa B IMpupoje, GU3NIECKue U XUMUIECKHE
cBoiictBa (peakuuu ropenust). Okcunsl. [lpumenenune kucinopoaa. CrnocoObl
MOJTy4eHHs KUCIIOpoJa B J1a0OpaTopuu M IpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

TermnoBoil 3¢pdeKkT XUMHUEeCKON peakluH, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- ¥ DHJIOTEPMUYECKUE peaKknnU. TOIIMBO: yroib U METaH. 3arpsA3HEHHE

BO3/yXa, YCHJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOSI

Bonmopon — snemeHT m npocroe BemecTBo. Haxoxknenne Bogopoaa B MpUPOJIE,
¢du3nueckre U XUMHYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOObI MOTyYeHHS.

Kucnotsl u commn
Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

®duznyeckue cBoiicTBa BoAbl. Boma kak pactBoputTens. PacTBophl.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 10711 BeEIIECTBA B pPacTBOpPE. XHUMHUYECKHE CBOMCTBA BOJbI.
OcnoBanus. Ponb pacTBOpoB B MpUPOJE U B JKU3HU YesoBeka. KpyroBopor
BOJIbl B IMpUpoje. 3arps3HEHHE NpUPOIHbIX BoA. OXpaHa W OYHUCTKA
MIPUPOIHBIX BO/T

Knaccudukanus nHeopranmueckux coemuHeHuit. Oxcuapl. Knaccudukarms
OKCHJOB: colieoOpa3yomiue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3nyYecKue W XUMHUYECKUE
cBOMCTBa OKCHIOB. [losydeHune okcuaoB

OcHoBanus. Krnaccudukanust ocHOBaHMH: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHMA. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [loyuenne ocHOBaHUM

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XHMHUYECKHE CBOMCTBA KHMCIOT. Psaa aktuBHOcTH MeTamnoB H.H. bekerora.

HonyquI/Ie KHUCJIOT



2.9

2.10

211

3.1

3.2

Conu. Homenknarypa cosieil. @u3nyeckue U XMMUYECKHE CBOMCTBA COJICH.

[Tonydyenue coien
I'enernueckas cBsA3b MEXIY KJacCaMU HEOPraHUYECKUX COCIUHEHUN

XHWMHUYECKUN OKCIEPUMEHT: KAadyeCTBEHHOE OIPEICIICHUE COIECP/KAHUS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cOOMpaHHe, pacliO3HABAaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, HaOJII0/IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HUKHOBEHHUS U IIPEKpallleHusl ropeHus (Ioxkapa), 03HaKOMJICHHUE C
oOpa3liaMu OKCHJIOB M OIMCAaHME HX CBOMCTB, IOJIyu€HUE, coOHpaHue,
pacrno3HaBaHUE U HM3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpeHHuE), B3aUMOJEHCTBHE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHNE
BHJIEOMATEpHaJIOB), HAONIOEHHE O0pa3ll0B BEHIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpueM u KanmbliieM) (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUATIOB),
OTpeJieNieHue PacTBOPOB KUCJIOT M IIEJoYell ¢ MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue o0Opa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOO/IeHNe W3MEHEHUS OKpacKM HHAMKATOPOB B pacTBOpax KHCIOT U
miesoue, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHCJIOT C MeTajllaMu, peakUuid HelTpaiau3anuu, IoJIydYeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajula APYyruM U3
pacTBopa COJIM, pellleHne SKCIIEPUMEHTANBHBIX 3a7a4d 1o Teme «Baxueiimue

KJIaCCbl HCOPIraHUYCCKHUX CO@I[I/IHCHI/II\/'I»

[Tepuonuueckuii 3akon u [leproauueckas cuctemMa XUMHUYECKHX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIUMHN

[lepBpie MOMBITKM KIACCH(PHUKAIMU XUMHUYECKUX 3ieMeHToB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBI U TUAPOKCHUIBI

[lepuognueckuit 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (QOPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynnbel. OU3HMUECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA
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9 KUIIACC

Kon

1.1

1.2

Crpoenue aromoB. CocTtaB aToMHbIX sifep. M3oTonbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoguueckoit cucremsl .M. MenzaeneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX 3IJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoil cucTeMbl XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npakTuku. .M. MenneneeB — yuyéHblid 1

IpakIaHUH

Xumndeckass cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBS3b.

SHGKTPOOTPI/HIaTGJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

Crenenb oxuciaeHusa. OKMCIUTEIFHOBOCCTAHOBUTEIBHEIC pCaKknuun. HpOHCCCBI

OKHCJICHMS B BOCCTaHOBICHMA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LMHKA C PAaCTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, WILTFOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pa3iokKeHHsl, COSTUHEHMS)

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo u xummnueckas peaxkuusi. [lopropenue

[lepuonuueckuii 3akoH. Ilepuoanueckass cuctemMa XUMHUYECKUX SJIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHYECKUX DJIEMEHTOB TMEpPBBIX TPEX MEPHOJOB, KalWs, KalblUs U UX
COEIMHEHUIN B COOTBETCTBUM C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanmueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

CTpOGHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBa OT THUIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. Kﬂaccmbnxaunﬂ U HOMCHKJIATYpa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCHICCTB, OTHOCAIIHNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCZ[HHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB



1.3

1.4

1.5

1.6

1.7

2.1

Knaccugukanus XuMU4eCKUX peaklrid M0 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, 1Mo
U3MEHEHHUIO CTEIICHEN OKHUCICHUS XUMHUYECKUX DJIEMCHTOB, I10 06paTI/IMOCTI/I,
0 Y4YacTUIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTEHHBIX M TETepOreHHbIX peakuusax. lloHsaTme o0 XMMHYECKOM
paBHOBecHHM. DaKTOPBI, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM PpEaKUUU U

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

OKHCANTENbHO-BOCCTAHOBUTENbHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUHUA C HCIOJIB30BAHHEM METOJa

AJIEKTPOHHOTO OajaHca

Teopust INEKTPOIUTUYECKON TUCCOLUALMN. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMUYEeCKOH cBsi3u. CTenenp aucconuanun. CHIIbHBIE U CT1a0bIe DJIEKTPOJIUTHI.
Peakiiuun nonHoro o6mMeHa. YCIoBUS NMPOTEKAHUS PEAKIIMd HOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMUH M COJIel B CBeTE TMPEACTABICHUH 00 DSIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHbL. [loHaTHE 0 ruapoIn3e coneit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTaIMYECKUX
pPElIETOK HEOPraHWYECKUX BELIECTB — METaUIOB M HEeMeTauioB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIEIOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIIEJIOBaHHE  3JIEKTPONPOBOJAHOCTH  PAacTBOPOB  BEUIECTB, Ipoliecca
JTUCCOLIMAIMU  KUCJIOT, WIeJo4Yed U cosieidl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJCHUE OIMBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
IPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHKe OcajKa, BbIICJICHHE rasa,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WIIIIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakluil (TOpeHHe, peakiluu Pa3ioKeHHs], COSIUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEUIECTB C IMOMOIIbI KAauyeCTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemertannsl 1 ux coeIMHEHUS

061_1_[351 XapaKTCpUCTUKa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,

XApPAaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (bHSH‘{eCKI/Ie CBOMCTBA



2.2

2.3

2.4

2.5

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

XJIOPUABI 1 KX HAXOXKICHUC B IPUPOJLC

O6mas xapakrtepuctuka 3ieMeHToB VIA-rpynnsl. OcCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okuciaeHus. CtpoeHue u pusnueckre cBONCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOJOPOJ, CTpOEHUE,
¢usznueckue W xuUMHueckue cBodcTBa. OKCHIBI cepbl KaK IpPEACTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHasl KUCII0Ta, (pU3nuecKkue 1 XMMHYECKHUEe CBOMCTBa
(oOmMe Kak mpecTaBUTENs Kilacca KUCIOT U criequuieckue). XUMHUUECKHe
peaxiuu, JeKalpe B OCHOBE MPOMBIIIEHHOTO Coco0a MoTydeHus: CepHo
kucnoThl. [Ipumenenue. Coiau cepHOM KHUCIOTBI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxeHue cepbl U €€ COeAMHEHUH B MPUpPOe. XUMHUECKOe
3arps3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUAMU CEePhlI (KUCIOTHBIE JOXKIH,

3arpsi3HeHuE BO3AyXa U BOJAOEMOB), CIOCOOBI €ro MPpeI0TBpaIleHuUs

OO6mras xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTENCHW OKHCICHHSA. A30T, paclpoCTpaHCHHE B
npupoje, GU3NIecKrue U XUMHYECKHe CBOHCTBa. KpyroBopoT a3oTa B mpupoe.
AmMHaK, ero (Qu3MUYECKHe W XUMHYECKHUE CBOMCTBA, IIOJIydCHHE W
npumeHenre. Coiu aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMeHenne. KadecTBeHHast peakius Ha MOHbI aMMOHHSL. A30THAsI KUCIIOTa, €€
noJiy4eHue, pU3nuecKrue U XMMUIeCKrue CBOMCTBA (00IIMe KaK MpeACTaBUTEIS
K1acca KHCIOT W crnenuduyeckue). Vcnoiap3oBaHWE HUTPATOB W COJICH
aMMOHUSI B Ka4eCTBE MHHEPAIBHBIX yHOOpeHH. XUMHUECKOE 3arps3HEHUE
OKpYIKaroIlel Cpe/ibl COSTMHEHUAMHU a30Ta (KUCIIOTHBIC J0XK]IU, 3arpsS3HCHUC

BO3/yXa, MOYBBI U BOJIOEMOB)

docdop, amorponHbie MoArbUKauK Gocdopa, pU3nIecKre 1 XUMHUUECKHE
cBoiictBa. Oxcua dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA00peHUH
OO6mas xapakTtepuctuka s1neMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHUS

AaTOMOB, XapaKTCPHBLIC CTCIICHU OKHUCJIICHUA. Vr JICPOLA, aAJJIOTPOIIHBIC

MOAU(DUKAIIK, PACIpPOCTpaHEHHE B Hpupoje, (U3NYECKUe U XUMHUYECKUE



2.6

2.7

2.8

cBoiicTBa. Ancop6Oums. KpyroBopoT yrieposa B npupoje. OKCHbl yriiepoa,
X (U3NYECKUE M XUMUYCCKHE CBOWCTBA, NCHCTBUE HA JKUBBIC OPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHUYCSCKIE IPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a 1I00ambHOTO TOTEIUICHUS KJIMMATA; MMAaPHUKOBBIM
addekr. YronpHas KuCIOTa W €€ COoNMM, WX (PU3UYECKHEe U XUMHYCCKUE
CBOWCTBA, MOJIydeHHE M MpUMecHeHue. KauecTBeHHas peakiids Ha KapOoOHAT-
noHsl. VMcrnonp30Banue kKapOOHATOB B OBITY, MEAUIIUHE, TPOMBIIICHHOCTH U

CEJILCKOM XO3AUCTBE

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSX
yriepojga (MeTaH, 3TaH, JTWJIEH, alETWIEH, 3TaHOJI, TIIUIEPUH, YKCYCHas
kucnota). MIx cocraB m xumuueckoe crpoeHue. [lonste o OGuonoruuecku
BAJKHBIX BEILECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepuajibHOe €IUHCTBO OpPraHMYEeCKUX W HEOPraHu4YecKHX

CoeqUHEHNN

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyY€HUE U
npuMenenne. CoequHeHns KpeMHus B mpupoje. OOmme mpeactaBieHus o0
okcune kpemuus(1V) u kpemuueBoit kucnore. CHIUKATHI, KX MCTOJb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHBIE
Marepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBLHBIX MAaT€pUAlOB B IOBCEIHEBHOMN

KHU3HHU

XUMUYECKUHN 3KCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha XJIOPHI-
UMOHbl U HAONIOJICHWE NPU3HAKOB HMX MPOTEKAHUS; OMbBITHI, OTpa)arollue
(u3nyecKkue U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIOJIb30BaHUE BUJCOMATEPHANIOB); O3HAKOMIIEHHE C OOpa3lamMH XJIOPHIOB
(ramoreHuoB); O3HAKOMIIEHHE C OOpa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIH30BAHHE BHJICOMATEPUAIOB); HAOIIOJEHUE Mpoliecca
oOyriuBaHuUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KHUCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWE TMpU3HaKa e&
MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBONCTBAMU a30Ta, hocdopa u ux
coenuHEHUN (BO3MOXHO HCMOJIb30BAaHUE BHIEOMATepUaoB), oOpaszmamu
a30THBIX U (HOCPOPHBIX yAOOpeHUi; molydeHune, coOupanue, pacro3HaBaHNe
U U3y4€HUE CBOMCTB aMMMaKa; MPOBEACHUE KAaU€CTBEHHBIX PEaKlMi Ha MOH

AMMOHHUA H (bOC(I)aT-I/IOH U H3YUYCHHUC TIPU3HAKOB HUX [POTCKAHUA,
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3.2

3.3

3.4

3.5

3.6

B3aUMO/ICCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
HCII0JIb30BAHNE BUIECOMATEPHUAIIOB); M3YYEHUE MOJEIEH KpUCTAIIIMYECKUX
pemérok anMasa, rpadura, (QynIepeHa; O3HAKOMIIGHHE C IIPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTUBOIa3a; MOJydeHUEe, cOOUpaHue, pacllO3HABaHHE U U3Y4EHUE CBOWCTB
YIJIEKHUCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKkUWii Ha KapOoHAT- |
CUJIMKAT-UOHBl M WM3y4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEN CHIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIbHBIX

3a7a4 1o TeMe «BakHeHe HeMeTaJUTbI U UX COSIMHEHUS
MeTaHHBI " UX COCOIUHCHUSA

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHusa B Ilepuonmueckoil cucreMe XMMHYECKMX 31eMeHToB J[M.
MeneneeBa u ctpoeHus atToMoB. CTpoeHue MeTaiuioB. Meranndeckas CBs3b
W METAIMYECKas KPHUCTAIMYECKas pemeETKa. JINEKTPOXUMHUYECKHM Pl

HaIpsHKEHUHA METaJUIOB

dusnyecKkue U XUMUIECKHE CBOMCTBA MeTautoB. OOIIHe CIIOCOOBI TTOJTydeHUS
MeTayuioB. [ToHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI HX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE

B OBITY U MPOMBIIIJIEHHOCTH

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anemenToB [[.1. MenpeneeBa; CTpoeHHE MX aTOMOB; HAX0XKJICHHUE B IPUPOJIC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCHIbI
U THAPOKCUIBI HaTpus W Kayius. [[puMeHEHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN

Illenoyno3eMenbHbIE METAJIBl MarHdi W KajJdbLMA: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumuueckux »3nemeHToB J[.MI. Menpaeneesa;
CTPOEHUE MX aTOMOB; HaxoXXAcHUE B mpupoje. Pu3ndyeckue U XMMUYECKUE
CBOWCTBA MarHusi W KaJblius. BakHeWmme coenuHeHUs KalblIusa (OKCHUI,

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

AIIIOMUHHN: TOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMA; HAXOXKIACHHUC B IIPUPOICL. duznyecKkue u
XHMHYECKHE CBOICTBA aIIOMHUHMUSL AM(I)OTepHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA

Kenezo: nonoxenue B [lepuoanueckoii cucreMe XuMuueckux 3iuemeHToB J[. 1.

MeHneneeBa; CTPOCHHUC aTOMa; HAXOXKIACHUC B TPHPOIAC. dusnueckue u



3.7

4.1

4.2

4.3

XUMHUYECKUE CBOMCTBA jxene3a. Okcuapl, ruapokcubl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTy4YEeHHE

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJUIOB U CIIJIaBOB,
X (U3NYECKUMHU CBOWCTBAMH; M3Y4YE€HHUE PE3yJbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJCHCTBUS OKCHMJA KajlbLUid U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOPEHUs Kejle3a B KHUCIOPOAE (BO3MOMKHO HCIHOJb30BAHUE
BHJICOMATEPHAJIOB); TPU3HAKOB POTEKAHNSI KAYECTBEHHBIX PEAKIINI HA HOHBI
(MarHusi, Kanelus, amroMuHus, nueaka, xenesa(ll) u xenesa(lll), memu(ll);
Ha0JII0/IEeHUE U ONMCaHKE MPOLIECCOB OKpaIIMBaHUs IIJITAMEHH HOHAMU HATpHs,
Kamuss W Kajgblus  (BO3MOXHO  HCIIOJIb30BaHUWE  BUJEOMAaTEpHAJIOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl

1 UX COCIMHEHHUS»
XHUMHS ¥ OKpYKarolias cpeia

HoBsie maTepuansl 1 TexHOJIOTMU. BeliecTBa 1 Marepuaibl B TOBCETHEBHOM
YKU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHnue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas momoIp Mpu XMUMHYECKHX OXKOTax U

OTpPAaBJICHUAX

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XUMHYECKOE  3arps3HEHue
okpyxatomei cpeabl [IJIK. Posib XuMuu B pellieHur SKOJIOTHIECKUX MTPOOIIEM.
[IpupoaHble UCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),
IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

XUMHUYECKUH SKCIIEPUMEHT: U3yuyeHHe 00pa3lioB MaTepHaoB (CTEKIIO, CILIaBbI

MCTAJIJIOB, ITOJIMMCPHLIC MaTepI/IaHH)



MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

IIpencraBnenue:

0 TI03HABAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHYECKON HAyKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
JeSITEeIbHOCTH YeJIOBEKa B YCIOBHUSIX COBPEMEHHOIO OOIIeCTBa;

IIOHMMAaHHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

0 HAay4YHBIX MCTO/JIaX IMO3HAHHA, B TOM YHCJIC SOKCIICPUMECHTAJIbHBIX U
TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccHoHATLHON NEATEIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMoi XMMHUYECKHUX 3HaHUU H YMCHHUEC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

BaO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEJIBHBIE AaTOMHAsl U MOJEKYISIpHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUYECKas
peaknys, peakUuu COCIUHEHMs, pPEaKUUHM pPas3JIoKEHHs, pPEaKLuu
3aMeIlleHNs], peaklul oOMeHa, TeIUIOBOM 3((EeKT peakiuu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad JOOJII W  IPOUCHTHAaA



2.2

2.3

3.1

3.2

3.3

3.4

KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHUCJICHMs], XUMUYECKAs CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISPHAS
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
UIEKTPOJUTHYECKAs MCCOLUALUS, PEaKUMM HMOHHOIO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT
Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ras3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha
OPraHu3M YeJI0BEKa U OKPYKAIOIIYIO IPUPOIHYIO CPEIY

YMEHUE MHTETPUPOBATh XUMUYECKUAE 3HAHUS CO 3HAHUSMHU JPYrUX

y‘le6HBIX IpeaMETOB

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,
CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OLIEHMBAaTh HWH(OpPMAIMIO O BEIIECTBAX, UX
OpeBpallleHUsIX W MPAaKTUYEeCKOM MPUMEHEHHMH M  yMEHUue

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



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Bnanenue ocHoBaMM MOHATUMHOIO anmnapara U CHUMBOJHAYECKOTO
SI3BIKA XUMUH JJI COCTaBICHUS ()OPMYT HEOPraHMYECKUX BEIIECTB,
YpPaBHEHUM  XMMHUYECKUX PEAKLUUN; OCHOBAMH XHMHYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)

YMeHue oObsICHITH CBA3b MOJI0XKEHUS 31eMeHTa B llepruoanueckoit
CHUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
SJIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IO SHEPTreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KATHUS U KaJIbIIUS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuoguueckoit cucrteMe (B MallbIX TMEpUOAAX H  TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa

Ymenue knaccuuuupoBarth:

XUMHUYECKUE PTIEMEHTHI

HEOPraHNYEeCKHE BEIECTBA

XUMHUYECKUE PEAKLIUN

YMeHue onpenensiTh:

BAJICHTHOCTb M CTENEHb OKUCIICHHUSI XUMUYECKHUX AIIEMEHTOB, 3apsiji
MOHA

BHUJI XMMHUYECKOM CBSI3M U THUI KPUCTAUIMYECKOM CTPYKTYpbhl B
COCMHEHUAX

XapakTep cpelibl B BOJHBIX paCTBOPax BelIecTB (KUCIOT, OCHOBAHUH)
OKUCIIUTEIb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)

CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMHMAK, XJOPOBOAOPOJ, CEPOBOJOPOJT, OKCHABI U THUIPOKCHUIbI
metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3
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12

12.1

12.2

12.3

u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHas, yronbpHas, KpeMHUEBAsT KUCIOTA U UX COJIH)
NPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B
3aBUCHUMOCTH OT MX COCTaBa W CTPOCHHUS, NMPUMCHEHHE BEUICCTB B
3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX

YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIUH,
B TOM YHCJIE:

peakiuii HFOHHOTO oOMeHa

OKHCJTTEITLHO-BOCCTAHOBUTEIHHBIX PEAKITUIT

WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
(Tpyrmim) HEOPraHMYECKUX BEIIECTB

MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
YMeHHe BBIYUCIIATE (TPOBOIUTH Pacu&Thl):

OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COSMHCHUHT

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB

M0 YPaBHEHUSM XUMHUUYECKHX PEAKIUH W HAXOIAUTh KOJIMYECTBO
BEIIECTBA, 00BbEM M MAacCy peareéHTOB WU MPOIYKTOB PEAKIIUN
Bianenue (3HaHME OCHOB):

OCHOBHBIMM  METOJIaMH HAy4yHOT'O0 TMO3HaHUsA (HaAOIIOIEHUE,
HU3MEPEHHE, SKCIICPUMEHT, MOJCIIUPOBAHNE) TIPU U3yICHUH BEIISCTB
U XMMHYECKUX SIBJICHHM;, yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PeIIeHUs

0e30omacHOil pabOThl C XUMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOU
MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM

npaBUjIaMu 0e301acHOro oOpareHus c BEIISCTBaMU,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOMW JKU3HH, TIPaBUJIAMH MTOBEJCHUS B
Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;
MOHMMaHHE BpeJa (OMacHOCTH) BO3/ICUCTBUS HA JKUBBIE OPTraHU3MBI
OTpeeNEHHBIX BEIIICCTB, CII0co00B YMEHbIIICHUS u

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA



13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBJICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI
U3y4eHHE CIIOCOOOB pa3esieHHs CMecen

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJIy4YEHHUE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
dbenondTanenHa) A ONpeAeTeHNs XapakTepa cpebl B pacTBOpax

KHCJIOT U LIEJI0YEN

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JPYrMM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

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

«Baxxnennne MeTalIbl M UX COCIUHCHU A

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peakuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIuy Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJIOPHUA-, OPOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHMS, MAarHusl, KaJbIHsl, aTFOMUHMS,

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

YmMmenne:



141

14.2

NpEACTaBJIATL PE3YJbTAThl SKCIICPUMCHTA B (1)0pMe BBIBOJOB,
J0Ka3aTcCIbCTB, Fpa(l)I/IKOB n Ta6JII/II_[ U BBIABJIATH SMIIMPHUYCCKUC
3aKOHOMCPHOCTH

YCTaHAaBJIMBATb CBA3U MCXKIY pCajIbHO Ha6JIIOIIaCMI)IMI/I
XUMHWYCCKMMH ABJICHUSAMHU MW IpoHecCaMu, IMPOUCXOAAIIMMHU B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB



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

Kox

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaHI)HI)IG XUMHUYCCKUEC ITOHATHUS
Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTEeNLHAS MOJICKYJIApHasA Macca. MaccoBas 1011 XHMMHUYECKOTO dJIeMEHTA

B COCIMHCHUHN

KonuuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

dusznyecknue W XUMHUYECKUE SBICHUS. XHUMHUISCKAs peaKknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

[lepuonuueckuit 3axoH. Ilepuoauueckas cucTteMa XHUMHYECKHUX SJIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
JNIEKTPOHHBIX 000J04eK aToMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULIATCIbHOCTH,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOEHUEM HX aTOMOB
Crpoenue BelecTa

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'IHpHaH) CBA3b.
3HeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
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Tumnel KpUCTANIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, MeTauIMdecKasi),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHHYECKUX COCIWHEHUMH: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKaie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); coJIel (CpEAHMUX U KUCIIBIX)

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:
BOJIOpO/1a, XJI0pa, KKUCIOpOo/a, Cephbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
Ou3nvecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HATpUsl, KK, MATHUAS W KaJIbIUs, ATIOMHHUS, Kene3a. DIEKTPOXUMHYECKUI
PAI HAIPSKEHUN METaIOB

du3nvecKkue U XMMHUYECKHE CBOMCTBA BOJIOPOIHBIX COCTMHEHUM HEMETAJIOB:
XJIOPOBOJIOPOJIA, CEPOBOOPOJA, AMMHUAKA

dusnuecKkue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Toaydenue
OKCHJIOB HEMETAJJIOB

Xumudeckue cporictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u
xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIOMHHHUSA, >Kene3a, LuHKa). [logydyeHne OCHOBaHUH W
aM(bOTEePHBIX THIPOKCHUJIOB

OO01ue XUMHUYECKUE CBOMCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOMH, yronbHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M A30THOM KHCIIOT.

[Tony4yenue kucaot

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit
[Tomydyenue, cobupaHue, paclno3HaBaHUWE BOJOPOJA, KUCIOPOJA, aMMHUAKa,
YTJIEKHUCIIOTO Ta3a B 1abopaTopuu

[TonmyyeHne amMmmuaka, CEpHOM M a30THOM KUCIIOT B MpoMbIIeHHOCTH. O01mune

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB



4.12

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

I'eHeTnueckas cBsI3b MEXKY KJIACCAMH HEOPIraHUYECKUX COCTUHEHUI
XUMUYECKUE PEAKIIUU

Knaccugukanms XuMUYeCKIX peakifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO
VU3MEHEHUIO CTEIIEHEW OKHUCIICHNSI XUMUYECKUX 3JIEMEHTOB

TermnoBoit 3ppeKT XUMHUYECKOH peakiuH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKIE YPaBHEHUS

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJICHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

Teopust AIEKTPOTUTHIYECKOMN quccorranuu. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN
XHUMHS M OKpYKaroIias cpeia

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpyXaromiel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 NMpeAOTBpAIlECHUS
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

[Ipumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCITUHCHUN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[IpupoaHble MCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(PTh),
MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH
[lepBoHayanbHBIE MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yriiepoia (MeTaH, 9TaH, 3THIICH, alleTUIIEH, STaHOJI, TIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsTHe 0 OMONOTMYECKH BXKHBIX BEIIECTBAX: JKUPaX, OENKaX, YrIeBOAaX — U UX

POJIA B ’KU3HHU YCJIOBCKA



7.1
7.2
7.3

PacuéTnr:
o popMynaM XUMHUIECKIX COCTUHEHUIN
Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPABHCHUAM



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

» Xumus: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AkIImoHEpHOE OOIIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






