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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHO pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMXCSA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [yIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 JICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS U3YUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABICHUS O XUMMUYECKOW COCTABIIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIui, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUU B Y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTHYEeCKOe MPHUOOIICHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OIMBIT, MOJYYCHHBIC MPH H3YYCHHH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI 1EHHOCTH XUMHUYECKUX 3HAHUM JJi1 BBIPAOOTKH DKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsI U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWUS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaOMIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHwue), B3auMo/ieicTBrIe Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPENCIEHHOW MACCOBOM IOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPaxX KUCIOT U IIEI0UEH, U3yUEHHUE B3AUMOACHCTBHUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilne KIacchl HEOPTraHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u qiauHHonepuoaHas popmel [lepuonnueckoit
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAIHS, KATbIUA U X COSAUHEHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4eCcKUX peakivii Mo pa3aIudHbIM MPU3HAKaM (TT0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TOJIOKEHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIMTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IIpoLEcca AUCCOLUAIIMY KUCIIOT, HIeJIouel U coJiei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHNil (FOpEHUE, pEeaKIuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, NOpuMeHeHue. JleiictBue xiopa wu
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYECKUE U XUMUYECKUE CBOMCTBA (001IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl U €€ COCNMHEHUHW B TpUpOoJE. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIECHHA. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ moiyuyeHue, (PU3MUecKue U XUMHUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBbHBIX Y100pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupoae. OKcCuAbpl yriepoaa, HUX (U3MYECKUe u
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYecKHe M XHMHYECKHE CBOWCTBA, MOJIyYEHHE WU
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3I0B HEOPTAaHUUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COEIUHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHAEOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3YYEHUE XUMUUYECKHX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, NmojydeHue, coorupanue, pacro3HaBaHUE U U3Y4YEHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJibl U MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHUE B OBITY U TPOMBIILJICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kanus. [IpumMeHeHue MIeIOYHBIX METAUIOB M MX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiire coefuHeHns Kanbus (OKCU/T, TUAPOKCHI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(M), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YYEHHUE PE3YJIbTATOB  KOPPO3HUH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJoBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBIAIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, HW3MEPEHHE, MOJIEb, SBICHHUE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTATITHICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OpEHMS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGpOpMaIe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS O COLMAIBHBIX HOPMax M IMPABUAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOTHEHUH XHUMHUYECKHX SKCIIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHOW M YUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rj00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIICISIOT 3HAYUMBIE ISt
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BHUABI JEITEIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETALNN, IPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUYHBIX YICOHBIX U HOBBIX
CUTYyaIHUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKPBIBATH CMBICJ OCHOBHBIX XMUMHUYECKHX MMOHATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XMMHYECKasl peakiusi, KiIacCU(UKaIUs pEeaKUuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIINU, TEIIOBON 3PPEKT peaKiuH,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BellecTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B lleprogumueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ilepuogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMHYeckux diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCSCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJeMeHTa Mo (opMmysie COeIUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TMPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU APDHEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaAKINM, MPEACIbHO JOMYyCTUMAas KOHIICHTpalMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (popmy Ilepuogmdyeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS UX ATOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIILHOM IEITEIPHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHHEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBanue KomnuectBoO OCHOBHBIE BUJIBI 1€ATEILHOCTH
/1 pAa3JIEIIOB U TEM 4acoB Conepxanre oOydeHHs o0y4Jaronuxcs

y4e0HOTO MpeaMeTa

CniocoOslI pa3esieHust CMeceil.
Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,
C mpaBujiaMu pabOThI B 1a00paTopun
U TIpUeMaMH 00paIeHus ¢
1ab0opaTopHBIM 000PYTOBAHUEM.
duznyeckne CBOMCTBA 00pa3IoB
HEOPTraHWYECKUX BEIICCTB — METAJIIOB
1 HEMETAJIJIOB.

CriocoOsbI pazneneHus cMecen
(punbTpOBaHUE, BHIMTAPUBAHUE,
JTUCTUIUIAIINSL, XpoMaTorpadust).

IlepBoHauyajibHbIE XMMHYECKUE MOHATHS

1.1 | Xumus — BaxkHas 5 [Ipeamet xumuu. Poiib XUMUU B KU3HU PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
o0JacThb YyeJnoBeKa. XUMUs B CUCTEME HAYK. PackpbIBaTh poJib XUMUU B IPUPOJIE
€CTECTBO3HAHUS Tena u BemecTa. PU3NYECKHE CBOWCTBA | M )KM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y MIPAKTHYECKOU BEILIECTB. ATPEraTHOE COCTOSIHUE HayKaMHU.
NeSATETLHOCTH BemiecTB. [loHsiTHE 0 MeTOIaX MO3HaHUS | Pa3nuuath yuCThIE BENIECTBA U CMECH;
YeJIoBeKa B XMMHUU. YUCThIEC BEIIECTBA U CMECH. OJIHOPOJIHBIE U HEOJJHOPOAHBIE CMECH.

Paznuyath puznyeckre 1 XUMUUYECKHE
SIBJICHMSL.

CrnenoBath anropuT™Mam UCTOIL30BAHMS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HaOII0JICHUS U DKCIIEPUMEHTA.
Habaronath 1 OMUCHIBATh OOBEKTHI

Py IPOBEICHUH JEMOHCTpAIIUMA

1 JJa0OPATOPHBIX OIBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEM BEILIECTB.
[IpoBOANTE XUMHUUECKUI SKCIIEPUMEHT
P pa3/ieICHUU cMecel (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIM) B XOJIE
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JlabopamopHvie onvimol:

N3yuyenue u onucanue Gpu3NIeCcKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuyenue cnocoOoB pa3iesieHus cMecei
(C TOMOIIIbIO MATHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IIPUEMBI 00pallieHus ¢ JIa00paTOPHBIM
000pYyI0BaHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpuMepe
OUYMCTKH ITOBAPEHHOM COJIN)

pakTuYeckoi padoTer No 2.

CrnenoBarh npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
00pallleHHs ¢ XUMUYECKUMU BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIHUEHN

IIPU BBITOJIHEHUH TPAKTUUECKOMN

pabotsr Ne 1.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHGOPMAIIHMIO U3 yUeOHUKA

Y CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUEHHbBIM TOHATUNHBIN
armapar Kypca XuMHUH

1.2.

BemiectBa
U XUMUYECKHUE
peaKkIuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKHUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHTENBHAS aTOMHAs1 Macca.
OTHOcHTENBbHAS MOJIEKYJISIPHAS Macca.
MaccoBasi 105151 XMMHUYECKOT'0 JJIEMEHTA
B COEIMHEHUH.

OnpenensiTb NpU3HAKU XUMUUECKUX
peakIui, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3HUUECKUX

Y XUMHYECKHX SIBJICHUH C TOUKH 3PCHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHS.
KnaccudunmupoBaTs XuMHUECKHE
peakuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEIIIECTB).

CocraBnsatb hOpMyITbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPECIISITh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.
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KonunuectBo BemiectBa. Mok, MossipHas
Macca. B3auMocCBsI3b KOTMUeCcTBa, MacChl
Y YHCIIa CTPYKTYPHBIX €IUHUIT BEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHUM.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudecKasi peakiys U ee MPU3HaKH.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHUYECKHE YPABHEHHUS.
Knaccudukanuys XuMU4ecKux peaxkiui
(coenuHeHus, pa3IoKEeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJNIOB

¥ HEMETAJIIOB.

OO0pa31bl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue sBiIeHUS (TJIaBJICHUE BOCKA,
TasiHUE JIbJa, pAaCTUPaHUE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAITUS
BOJIbI).

Xumudeckue sBieHus (TOpeHue CBeuu,
MIPOKAJMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WM MeJa

C COJIIHOW KHUCIJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBnath koahGuimeHTsI

B YPABHEHUSIX XUMUYECKHUX PEAKIIHIA.
HabnronaTte 1 onrchiBaTh 0ObEKTHI

P MPOBEJECHUU JIEMOHCTpaLUi

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoauTH BEIYKCIECHUS IO (hOpMyIIaM
XUMUYECKUX COETMHEHUI U ypaBHEHUSIM
XUMUYECKUX PEAKLIHIA.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0IeHNE, MOIETTUPOBAHUE,
SKCIIEPUMEHT M OCHOBHBIE OTIEPALINH
MBICIIATEIILHOMN EATEIHOCTH
(cpaBHeHue, KiIaccupuKaus)
BricTpauBath pa3BepHyThle TUCbMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHPOPMALIHMIO U3 yYeOHUKA

U CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoJTydeHue
U pasnoxeHue ruapokcuaa meau (1)
IIPY HArpeBaHWH, B3aUMOJICICTBUE
*xeiesa ¢ pactBopom cos meu (I1).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MacCChI.

JlabopamopHvie onvimol:

Co3panue Moenei MOJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa310B HEOPTAHUYECKUX BEUIECTB —
METaJVIOB ¥ HEMETAJIOB.
HaOmronenune ¢puznyeckux (MiaBjieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeYM, IPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMHUECKUX PeaKIni
Pa3HBIX THUIIOB.

Buvruucnenua:

OTHOCHUTEJIBHOU MOJIEKYJISIPHOU MacChl
BEILECTB, MOJISIPHON MacChl, MacChl

BCIICCTB, MAaCChl 1 KOJIMYCCTBA BCIICCTBA,

MacCOBOMU JJOJIM XUMUYECKOTO 3JIEMEHTA
1o ¢hopmyJie COeTUHECHHUS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
pE€arcHTOB UJIU IIPOAYKTOB PCAKINH

Hroro no pazaeny

20

BaxxHeiimmue NMpEeaACTABUTEC/IN HCOPraHNIECCKUX BEIIECTB

2.1 | Bo3ayx. Kucmnopon.
ITonsTne
00 okcHuaax

6

Bo3nyx — cmeck razos. CocTas Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B IIpHupoe, PU3ndecKre U XUMHICCKHE
cBoMcTBa (peakuuu ropenusi). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOpO/Ia B JJaOopaTopuu
U TIpoMBITIIeHHOCTH. KpyroBopoT
Kucjaopoaa B mpupoze. O30H —
AUTOTpOITHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TennoBoi 3QheKT XUMHUUECKOU peaKIuy,
TEPMOXUMUYECKHE YPAaBHEHUS, IK30-

Y SHJO0TEPMUYECKHE peakIu. TormmBo:
yIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauectBeHHOE onpeiesieHre CoaepKaHus
KHCJIOPOJAa B BO3IyX€

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUTS COCTaBIIeHUs (hOPMYII BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/yXa, PU3NUECKHe U XUMHUECKHE
CBOMCTBA KHCIIOPO/a, CIOCOOBI €r0
HOJTyYeHUs], IPUMEHEHHUE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YeJIOBEKA.
CpaBHMBATh peaKkuy TOPEHHUSI

U MEJJICHHOT'O OKUCJICHHUS.
OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

Crnenosath mpaBusiaM 6€30macHON
paboThI B 1a00OpaTOpUu

IIPU UCTIOJIE30BAHUU XUMUYECKOM
NOCYBI M 000PYIOBaHUS, a TAKKE
npaBuiaM oOpalleHusl ¢ TOPIOYUMU
BEIIIECTBAMH.

[TnanupoBaTh U OCYIIECTBISATh
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Y U3y4YEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KHCIJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMJIeHHE C 00pa3aMUi OKCUJIOB

Y ONMCAaHHUE X CBOWCTB.
Ilpakmuueckas paboma:

Ne 3. [Tonyyenue u coOupanue
KHCJIOPOJA, U3YYEHHUE €T0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MaccChl KHUCIOPOAA U
030Ha HA OCHOBAHUU aTOMHOM MacChI
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MacChl BEIIECTBA

M0 YPaBHEHUSIM XUMUUYECKUX PEaKIUuil

Ha IPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
3KCIIEPUMEHTA MPU NPOBEICHUU
J1a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

Bpraucasats KOJIM4ECTBO BEMIECTBA,
o0beM rasza o gpopmyiam.

YyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha UHGOPMAIIUIO U3 yUeOHUKA

Y CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
arnmapar Kypca XUMuu

2.2

Bonopoa. Ilonsitue
0 KMCJIOTaX U COJISIX

Bonopoxn — anemeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
noxyyeHus. KucimoTsl u comnu.
MonspHbiii 00beM ra3oB. PacueTsl

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tonyuenue, coOupanue

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU NOHATHUSA IIPU ONHCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
(du3nyecKkue u XMMHUYECKHUEe CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYeHHUS,
IPUMEHEHHUE.

Cobupatb npuOop A5 MOTYUYEHUS
BOAOPO/A.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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U pacrno3HaBaHuE BOAOPO/IA.
B3aumoeiicTBrEe BOIOPOAa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMoencTBre KUCIOT ¢ METAJIIAMU.
Ilpaxmuuecxas paboma.

No 4. Tlonmyuenue u cobupanuie BoJI0po/ia,
V3y4YE€HUE €TI0 CBOMCTB.

Buviuucnenus:

o0beMa, KOJIMYECTBA BEIlleCTBa ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA U O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUM
ra3oB

JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
Brrauciaste MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
MaccCy BEIIeCTBA.

[TpoBOIUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEAKIINil: KOJIMYeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKIIUH.

CrnenoBaTh nmpaBuiiaM 0€30MacHOMN
paboThI B 1ab0OpaTopuu

WCITIOJIb30BAaHUU XUMHYECKOU ITOCY B

1 000pyI0BaHUs, a TAKXKe MpaBUIaM
00OpallleHHsI ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIIIIe

2.3

Bopa. PacTBopbl.
Iloagatue
00 OCHOBaHUSIX

dusnueckue cBoiicTBa Boabl. Boma kak
pacTBOpUTETb. XUMHUYECKHUE CBOKMCTBA
BOJIBI.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONTUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.

28




OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
Y B )KU3HU 4enoBeka. KpyroBopot BOJibI
B MIPUPOJE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

HacpllieHHbIC Y HEHACHIILICHHbBIC
pacTBOpbI. PacTBOPUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuME BEUIECTB C pa3InyHON
pPacTBOPUMOCTBHIO.

B3anmopaeiicTBre BOJbI C METAJUIAMU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT

Y IIEJI0YEH C TOMOIIBIO HHAUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBneHnre pacTBOPOB

C ONPEACITCHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

Ne 5. IIpuroroBiieHre pacTBOPOB

C OIPEAEIICHHON MaCCOBOW JOJIEU

XapaxkTepu3oBaTh PU3NUECKUE

Y XUMHAYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTENS B IPUPOIHBIX
nporueccax.

CocTaBisATh ypaBHEHUS XUMUYECKHUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh HKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJAbBI
OT IPUMECEN, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HEHUS.

[InanupoBaTh U OCYHIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JieNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCITI0JIb30BAaHUU XUMUYECKOM OCYIbI

¥ 000py10BaHMUSL.

[IpoBOINTH BBIUKCIEHUS C IPUMEHEHUEM
HOHSTHUS «MaccoBasi 10J1s1 BELIECTBA

B PAcTBOPE».

BricTpauBath pa3BepHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JI0JIs1 BELIECTBA B PACTBOPE»

Ha nHpOpMaIHIO U3 YUeOHMKA

U CIPABOYHBIX MaTEpUajIOB, IPaMOTHO
VCIIOJIb30BaTh N3yYECHHBIM NOHATUWHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHHUYCCKUX
COeIMHECHUU

11

Krnaccudukanus HeopraHn4ecKux
coenunenuid. Oxcuapl. Knaccudukarms
OKCHJIOB: C0JIe0Opa3ytolie (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Howmenknatypa okcunoB. Guzndeckue
U XUMHUYECKUE CBONCTBA OKCHUIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kiiaccudukanys ocCHOBaHHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukarums Kucior.
Howmenknarypa kucnor. @uznueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Pan
aktuBHOCTH MeTasuioB H.H. bekerosa.
Ilomy4yeHue KHUCIIOT.

Conu. HomeHkiarypa coneil.
PuU3NUYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eneTnyeckas CBSI3b MEXKy KIacCaMU
HEOPraHWYECKUX COCTMHEHUM.

Knaccudunupoats nzydaemole
BEIIIECTBA [0 COCTaBY U CBOMCTBaM.
CocTtaBisaTh GOpMYyJIbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

110 MEXTyHAPOIHON HOMEHKIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIUX XUMHUYCCKUX CBOICTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHM OTHOCSITCAL.

CocTaBisTh MOJIEKYJISIPHBIC YPAaBHEHUS
peaKuui, WIUTIOCTPUPYIOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKY HUMH.
ITpou3BOIUTH BEIYMCIICHUS

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUH.
[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTA MIPHU MPOBEICHUN

30



Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu.

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEN C TOMOIIBIO HHIUKATOPOB.
N3yueHne B3auMOJIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUNA HEUTPpaITN3alIHH.
BzaumopericTBre pactBopa CepHOU
KHUCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHne HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHne 0JTHOTO MeTaIa APYruM
13 pacTBOpa COJIU.

Ilpaxmuuecxas paboma

Ne 6. Pemenue skcriepuMeHTATBHBIX
3a7a4 1o TeMe «BaxxHeimme knaccel
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenusa:

[0 YPAaBHEHUSM XUMUYECKOW PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMUECTBY BEUIECTBA,
00BeMy, Macce peareHTOB

WJTU TIPOJTYKTOB PEAKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

Crnenosarth mpaBuiiaMm 0€301acCHOM
paboThl B 1abopaTopuun

IIPY UCTIOJIb30BAaHUU XUMUYIECKOM
MIOCY/IbI U 000PYTOBAHMSI.

BricTpanBath pa3BepHyThIC THCEMECHHBIS
U YCTHBIE OTBETHI C OTIOPOI

Ha UHGOPMAIIUIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTE€pUaIOB, IPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBIN TOHATUNHBIN
amnmapar Kypca XuMuu

Hroro no pa3zaeny:
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Ilepuoanuecknii 3axkoH u Ilepuognyeckas cucrema xumudeckux 3jemMeHToB . M. MenneseeBa. CTpoeHune aroMoB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

3.1 | [lepuoanueckuit
3aKOH

u [lepnonnueckas
CHCTEMA
XAMHAYECKUX
9JIEMEHTOB

Crpoenue atoma

J1. . Menneneena.

7

[lepBble MOMBITKU KJacCUDUKAITUN
XUMUYECKUX 3J1€MEHTOB. [loHATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IEII0YHO3EMENbHBIC
METAaJLJIbI, TAJIOTEHBI, THEPTHBIE T'a3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
[Teprnonnueckuii 3akoH. [lepuonnueckas
CUCTEMAa XUMHUYECKUX DJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB J[.1. Menaeneena. [lepronsl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOrO HOMEPA, HOMEPOB MEPHOIa
Y TPYIIIBI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKUX BJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTUKa
XUMHYECKOTO AJIEMEHTA

T10 €T0 NOJIOKEHUIO B [leproanueckoit
cucteme .. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajyca

PackppIBaTh CMBICI NEPUOIUUECKOTO
3aKOHa.

OnuceIBaTh CTPOCHUE TAOIHULIBI
«llepuonueckas cuicteMa XUMHYECKHUX
anemeHToB /.M. MeHnaeneeBay.
MopnenupoBaThk CTPOEHHE aTOMa,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPU TTIOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguieckux GopMyIL.

[TosicHATh (hU3NYECKU CMBICIT
IIOPSIZAKOBOI'O HOMEPA, HOMEPOB IIEPUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIUN
Y UX COETMHEHUS T10 MTOJIO0KEHUIO

B [lepnonnueckont cucreme

J1.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHU

B IIPEiesIaX MajbIX MEPHUOJIOB U TTIABHBIX
INOATPYIII C yYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUX U HEMETAUTMYECKHUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenue [leproguyeckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuky. /.. Mennenees — ydeHslit
Y TpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmojelicTBHE TUAPOKCH/ 1A ITMHKA

C pacTBOpaMu KUCJIOT U IIET0YEH.
MoenupoBaHue CTPOCHUST MOJICKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabnuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3laMy METAJIJIOB
1 HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B IIape WK IpynIe.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MHPOpMaLHUIO U3 y4eOHUKA U APYTHX
UCTOYHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OxucIMTENLHO-
BOCCTAHOBHUTEJILHBIC
peaKIuu

XumMmudeckas cBsa3b. KoBajneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIIEKTPOOTPHUIIATEIHBHOCTh XUMUUYECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHus. OKHCINTEIBLHO-
BOCCTaHOBUTEbHbBIE peakiuu. [Tponeccnl

PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHUH.

OrnpenensiTe BUJ XUMUUYECKOH CBSI3H

B COCIMHEHHH.

MonennpoBaTh CTPOCHUE MOJIEKYJT
IIPU IOMOILY PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHSI.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa3IioB BEIIEeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
TMIPOKCH/IA [IMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUsI, COSTUHEHUS ).
Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonbs30BaTh XMMHAYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYJIT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
Ornpenensitb CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB 110 (JopMyIam
¥ COCTaBJIATH (POPMYITBI OMHAPHBIX
COE€IMHEHUH IO CTEIIEHN OKUCIICHUSI
aTOMOB XHUMHUYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTEIIb. PaccTaBiIsaTh
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHLHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OajaHca.

HaOmronaTh XUMHUYECKHE OITBITHI

10 TJIaHy, aHAJIU3UPOBATH U JIeTaTh
BBIBOJIEL.

Ucnons3zoBate UKT niag co3panus
MOJIEJIEH, MOATOTOBKU TPE3EHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UH(OPMALIMIO U3 yUeOHUKA U JPYTUX
HMCTOYHHMKOB, B TOM uKcie MHTepHeTa

Wroro 1o pazaeny 15
Pe3zepBHOE BpeMs 3
OBUIEE YH1CJIO HACOB 68
[10 [TIPOT'PAMME
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9 KVIACC

Ne
/11

HaumeHnoBanue
pa3aeaoB U TEM
y4eOHOro rpeaMera

KomnuectBoO
YacoB

Coneprkanue o0yueHus

OCHOBHBIE BUIBI A€ATEILHOCTH
oOy4Jaronuxcs

BelHeCTBO H XUMHYIECCKUE PECaKIIMU

11

[loBTOpEHME

U yriIyOJieHue
3HAHUN OCHOBHBIX
pa3aenoB Kypca

8 kacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

J.1. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHWUH CBOMCTB
XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaIusl, KaJblUs U UX
COE€IUHEHHUN B COOTBETCTBUU

C MOJIOKEHUEM AJIIEMEHTOB

B [lepnoanueckon cucremMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUUYECKON
CBSI3U. TUIBI KPUCTATUTMYECKHUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT THUIMA KPUCTATUTMYECKOU
PELIETKH U BUAA XUMAYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCIMHECHMI, TeHETUYECKasl CBI3b
HEOPraHWYECKUX BEILIECTB.

XapakTepu30BaTb XUMHYECKUE SJIEMEHTBI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KaIbIUs
T10 X MOJIOKEHUIO B [leprnoanueckoit
cucteme /1. 1. Menpaeneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BELIECTBA U3YUECHHBIX
KJIACCOB.

OnuceIBaTh O0ITUE XUMHUUECKUE
CBOMCTBA BEMIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CBOMCTBA NPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKku.

OnpenensTe BUJ XUMUYECKOU CBSI3U

Y TUII KPUCTAITMYECKON PEIIETKH
BEILIECTBA.

[Iporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKHX BEIIECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BEIIECTB (XJIOPUAA HATPHUS)

HCTIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuun

Knaccudukanus XuMu4ecKux peaxkiui
0 Pa3JIMYHBIM IPU3HAKAM (I10 YHCITY

Y COCTaBY yYaCTBYIOILIUX B pEaKLIUU
BELIECTB, M0 TEIIOBOMY 3D (DEKTY,

10 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, 110 YYACTHIO
KaTajm3aropa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS.
[ToHsTHE O CKOPOCTH XUMHUUYECKON
peakuuu. [ToHsiTue 06 0OpaTUMBIX

U HEOOpaTUMBIX XUMUYECKHUX PEAKIIHSIX.
[ToHsiITHE O TOMOT€HHBIX U FE€TEPOTr€HHBIX
peakiusx. [londarue o karamse.
[ToHsATHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKON peakIy U MOJIOKEHHE
XUMHUYECKOTO PABHOBECHS.
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICI U3y4aeMbIX ITOHATHH
Y IPUMEHSATH 3TU NOHATHUS IPU ONIUCAHUU
CBONCTB BELIECTB U UX MPEBPAILECHUN.
KnaccupuuupoBaTs XuMU4eCKHe
PEaKLMH 110 Pa3IUYHBIM ITPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKON PEAKIIMK OT Pa3IN4HbIX
(hakTOpoB.

[Iporao3upoBaTh BO3MOKHOCTH
IIPOTEKaHUS XUMHUYECKUX IPEBPALICHUI
B PA3JIMYHBIX YCIOBUSX.

OrnpenensiTe OKUCIUTEID

1 BoccTtaHoBuTenb B OBP.

CocTaBisATh 2JIEKTPOHHBIN OasiaHc
peaxkuuu.

[Ipon3BOANTH BEIYUCIEHUS

M0 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B IIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHYThIE MICbMEHHBIE
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peaxiuu, dJEKTPOHHBIN OajlaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBlIeHHE YpABHEHUI
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX
pEaKILHMii C UCITOIB30BAHUEM METO/IA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JEUCTBUSA
pa3IuyYHbIX (PaKTOPOB.

OnbIThI, HWJUTFOCTPUPYIOLIUE TPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3IOXKEHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEILIECTBA, 00BEMA U MACCHI
pEeareHToB WU MPOJYKTOB 110
YPaBHEHUSIM XUMHUUYECKUX PEAKIIHIA

Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(GOpPMaIUIO U3 yueOHNKA

Y CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
amnrapar Kypca XuMHAH

1.3

DneKTpoIUTHYECKast
JUCCOIUAITHS.
XUMUYECKUE
peakiuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JUCCOLUALINU. DIIEKTPOIUTHI

Y HERJIEKTPOJIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOUUAIMN BEIIECTB

C Pa3IUYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenenp aucconnanuu. CuiabHbIe
U c1a0bIe AJEKTPOIIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT H3y4ae€MbIX IOHATHH,
a TaK)KE CMBICJI TEOPUH
BJIEKTPOJIUTUYECKON IMCCOLUALIHH.
OOBSICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3auyaTh CJIa0bIe U CHIIHHBIC
BIEKTPOJIUTHI.

CocTaBiATh YpaBHEHUS AUCCOIUALIUN
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MPOTEKAHMS PEaKIIMi HOHHOTO OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MIPEACTABICHUH 00 JICKTPOIUTHIECKON
nucconuanuu. KauecTBeHHbIE peakinu
Ha noHbl. [lonsiTHE O THApPOIU3E

coJiei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Hccnenosanue 31eKTpONpOBOHOCTH
pacTBOpPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye

U coJjieit (BO3MOXKHO UCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

OnbITEI, WUTIOCTPUPYIOLINE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJEIICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKHUX
BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiuii Ha HOHBI.

Jlabopamopmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
ANEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIEJI0YEH U COJICH, MMOJIHbIC

Y COKpAIlICHHbIC HOHHBIE YPABHEHHUS
XUMUYECKUX PEaKIMil HOHHOrO0 OOMEHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
PEaAKIN TUAPOIIN3a COJEH.
XapakTepu3oBaTh 00IINE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JIMCCOLHALINY; IOTBEPKIATh CBONCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
Pemiats 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATh

Ha MPaKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIX OMBITOB M MPAKTUIECKUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

[P UCTIOJb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHMUSI.

[TpoBOANTH BBIYUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue akCiepuMEHTATbHBIX
3a/1a4 10 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX pEaKUni

B Iape WK TpyTIIIE.
BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALIMIO U3 YYEOHUKA U APYTUX
UMCTOYHUKOB HUH(OPMALIUY, B TOM YHCIIE
HNurtepnera

Hroro no pazneny

17

HemeTaabl M MX COeIMHEHUA

2.1

OOmas
XapaKTEepPUCTUKA
XUMHYECKUX
2JIEMEHTOB
VIIA-Tpynmsl.
I"anmorensr

OO6m1as xapaKTeprUCTHKA TAJIOT€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — T'AJIOTE€HOB.
XUMHUUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBojopoa. ConsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, OJTYyYEHHUE,
npuMeHeHue. JlercTeue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHUu3M
yeJioBeKa. BaxkHeunme XJI0pyIibl U UX
HaxO0XJICHUE B TIPUPO/IE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuznyeckue

U XUMUYECKHE CBOMCTBA TaJIONEHOB U UX
coeMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LTUE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOIMCTB HEMETAIIJIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIIT
[lepronnyueckoit CHCTEMBI XUMUYECKHIX
AJIEMEHTOB C YY€TOM CTPOCHHS UX
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEII[ECTB TaJIOTEHOB (Ha MPUMEPE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpHJIa HATPHSs), CIIOCOOBI UX
MOJIYYCHUS], IPUMECHEHHUE U 3HAUCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OmnpenensTeb XJOPUA-UOHBI B PACTBOPE.
[1mannpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOAUTH HAOIOICHUS,
JIeNaTh BBIBOJIBI TIO pe3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomIIeHHE C 00pa3iaMu XJIOPHIOB
(raJoreHu10B).

JlabopamopHuwiii onvim:

N3ydenune cBOUCTB CONSTHOM KUCTIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIui
Ha XJIOPUJI-UOHBI.

Ipaxmuueckas paboma

Ne 2: TlomyyeHue COJITHOM KHCIIOTHI,
VU3yUYCHUE €€ CBOMCTB.

Buviuucnenus:

10 YPAaBHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00PaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIb30BAHUN XUMUYIECKON
MOCY/Ibl U 000PYAOBaHUSI.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha MHGOPMAIIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MAaTE€pUaJIOB, IPAMOTHO
WCII0JIb30BaTh U3YYEHHbIN TOHSITUNHBIN
amnmapar Kypca XuMHUH

2.2

OOmwas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COEJIMHEHUS

OO6m1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnel. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AJI0TpOIHBIC MOU(DUKAIIMY KHCIOpOaa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HICCKHE
Y XUMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, Gpu3ndecKue

1 XMMUYECKHE CBOMCTBA (00IIre Kak

OOBsICHATH 0011IE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NUYECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BELIECTBA CEPBI U €€ COCTMHECHUH
(cepoBOAOPOIa, OKCHIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYYEHHUSI, IPUMEHEHUE U 3HAYEHUE
B IIPUPOJE U )KU3HU YETIOBEKA.
Onpenenats HATUYUE CYJIb(PaT-NOHOB
B PacTBOpE.

OOBACHATH CYIIHOCTh SKOJIOTUIECKIX
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IPEICTaBUTEIIS KJIAcCa KUCIIOT
U crieruduaeckue). XMMHISCKHe
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHuUs
cepHoid kucioTsl. [Ipumenenue. Conn
CEpHOI KUCIOThI, KAUECTBEHHAS PEaKIUs
Ha Cyib(}aT-uoH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUIN

B pupoje. XUMUYECKOE 3arpsiI3HEHUE
OKpY’KaIOILIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE IO M, 3arPsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEI0TBPALICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHE ¢ 00pa3laMu Cephl U ee
COEMHEHUAMU (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue npoiiecca oOyriivMBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yuyeHne XuMu4eCcKnx CBOMCTB
pa30aBIEHHON CEPHON KHUCIIOTHI.
[IpoBeneHre KaueCTBEHHOW peaKIuK Ha
cynb(dar-uoH u HabIIOICHUE TPU3HAKA
ee MPOoTeKaHus

npo0JieM, CBA3aHHBIX C TepepadboTKoOM
COCIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpon3BOANTH BEIYUCIICHUS

10 XUMAYECKUM YPABHEHUSIM.
Hcnonb30BaTh MPpU BHITIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl Y4EOHHKA,
CIIpaBOYHBIE MaTEpPHUAIbI
(ITepuoanueckyro CUCTEMY XUMHUUECKUX
sanemenToB JI. 1. MenneneeBa, Tadmuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEN B BOJIE, DIIEKTPOXUMUYECKUN PSJT
HaIpsKEHU METaJlIoB).

Hcnonb30BaTh MU BBITTOJTHEHUT
yueOHBIX 3aJ]aHUI U B TIPOLIECCE
UCCIIEI0OBATENbCKOM AeSITETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEPKaHUs, CIIPABOYHbIE
Marepualbl, pecypchbl UHTEpHETa
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2.3

OOwas
XapaKTEepUCTHKA
XUMHUYECKUX
AIIEMEHTOB
VA-rpynisl.

Azort, hocdop u ux
COCIMHEHUS

OO6m1as xapaKTepUCTUKA PJIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUS.

A3OT, pacnpoCTpaHEHUE B IPUPOJIE,
bu3HYecKre U XUMUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOMCTBA, OJIyYCHHE U IPUMEHEHUE.
Conmn aMmMOHUsI, UX PUBNYECKUE

U XUMUYECKUE CBOMCTBA, TPUMEHEHHE.
KauectBenHnas peaxiusi Ha HOHbBI
aMMOHHSI.

ABOTHas KUCJIOTa, €€ MOJTyYeHHE,
(bu3MYecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak mpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHuil. XUMUYECKOE 3arpsi3HEHNE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMA
a3oTa (KUCIIOTHBIC TOXK]IU, 3aTPSA3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, hpu3nIecKre 1 XUMUICCKHE
cBorictBa. Oxcua pocdopa (V)

u QpocdopHas kucnora, GuznIecKue

OOBSACHITH O0IIIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB JIEMEHTOB
VA-rpynnel v uX COEJUHEHHUN C y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepus3oBaTh PU3HUECKUE

1 XUMAYECKHUE CBOMCTBA MPOCTHIX
BEILECTB a30Ta U (ochopa u ux
COEIMHEHUI (aMMHUaKa, CoJiel aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYUCHUS,
MpUMEHEHUE U 3HAYCHUE B IPUPOJIC

Y KM3HU Y€JIOBEKa.

Onpenensatb HOHBI AMMOHHUS U pocdat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTD IKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3ota u pocdopa

B OKpY>Kalolleu cpeae.

[TmannpoBaTh M OCYIIECTBISATH

Ha TMPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00pPATOPHBIX OIBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBath MpaBuiaM 0€30M1aCHOM
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U XUMHUYECKHE CBOICTBA, MOTyUYCHUE.
Hcnonw3oBanue GpocdaToB B KAYECTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUZNIECKUMU
CBOMcTBaMu a30Ta, pocdopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3zHakomiieHHe ¢ 00pa3iaMu a30THBIX
U $hochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAKa.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO
(BO3MOXKHO HCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimei:
[IpoBeneHne kaueCTBEHHBIX PEAKIINil
Ha MOH aMMOHUA U (pocdar-noH,

Y U3y4YE€HUE MPU3HAKOB UX
MPOTEKAHUSI.

Ilpakmuuecxas paboma

Ne 3: Tlonmyuenue aMMuaka, U3yueHue
€ro CBOKCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUUYECKUX PEaKINit

paboTHI B 1abopaTopuu

IIPU UCTIOIb30BAHUH XUMUYECKON
MOCYJIbl U 000PYI0BAHHUS.
[Tpon3BOUTH BEIYUCIICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh IpU BBHITOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
anemenToB /1. 1. Menaeneena, Tabiuiy
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUI

U COJIEH B BOJIE, AJIEKTPOXUMUYECKUH Pl
HaIpsHKEHUI METaJLIOB)
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2.4

OOwas
XapaKTEPUCTUKA
XUMHUYECKHX
DIIEMEHTOB
IVA-rpynmsr.
Yrnepon

Y KPEMHHM, U UX
COCIMHEHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
IVA-rpynmsr. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUS.

VYriepoa, amioTpoHbe MOAUDUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcupl yraepojia, ux pusndeckue

Y XUMUAYECKHUE CBOWCTBA, JEUCTBUE

Ha KMBBIE OPTaHU3MBI, TOTYYCHUE

U IPUMEHEHUE. DKOJIOTUUECKHE
poOJIeMBbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V), runoresa riio0ainbHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYrosbHast KUCIOTA U €€ COJH, UX
dbu3nYecKre U XUMUYECKHE CBONCTRA,
MOJTy4YE€HUE U PUMEHEHHUE.
KauectBennas peakius Ha kapOoHaT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHaUaTbHBIC TTOHSITHS

00 OpraHMYeCcKHX BEIICCTBAX KaK

0 COEJIMHEHUSIX yriiepoja (MeTaH, dTaH,

OOBSACHITH O0IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEAMHEHNH C Y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepru3oBaTh (PU3HMUECKUC

U XHUMHYECKHE CBOMCTBA IIPOCTHIX
BEIIECTB yTiIepoia U KPEMHHUS U BX
COEJIMHEHUM (OKCUIOB YTJIepo/a,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCHAA
KPEMHHUSI, KpeMHHEBOU KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X TOJTyYEHUS,
MpUMEHEHUE U 3HAYCHUE B IPUPOJIC

Y )KU3HU YEJIOBEKa.

OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— TPUMEHEHUE — Ha TpUMepax
COEMHEHNH yTIIEpOaa U KPEMHHUS.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBACHSTH CYIITHOCTh KOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHHUEM
YTIIEKHUCIIOTO Ta3a B OKPYKAIOIICH
cpeze.

[TonTBepk1aTh 0COOEHHOCTH COCTaBA
OpPTraHUYECKUX BEIICCTB MPUMEpPaMU
MPOCTHIX COSAMHEHUH (METaH, dTaH,
ATUJIEH, allETUJIEH, 3TaHOJ, TIIMLEPHH,
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STUJICH, alleTUJICH, 9TaHO, TTTUIEPHH,
YKCyCHasi KHCJIOTA).

[IprponHbIE ICTOYHHMKH YIIIEBOAOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
WX POJIb B OBITY U IPOMBIIIIICHHOCTH.
[ToHsiTHEe 0 OMOTOTUYECKH BaXKHBIX
BEIIECTBAX: KHpax, OeNKax, yriieBojax —
U UX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE €IMHCTBO OPTAaHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHHUI.
Kpemnuit, ero ¢pusnueckue

Y XUMUYECKUE CBOMCTBA, MOTyYCHUE

u npuMmeHeHue. CoeTMHEeHNS KpeMHUS

B nipupoje. OO1ue npecTaBieHus

00 okcuje kpemuus (1V) u kpeMHHEBOH
KUCJIOTE.

CuMkaThl, UX UCTIOJIb30BAHUE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
Baxnelmue cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OCTOH,
x)ene300eToH. [IpoGiiemsr 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepuaoB B TOBCEIHEBHOM KU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYECKUX PEIIETOK

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCTUHEHH yriiepoia
Y OPTaHUYECKUX BEIIECTB.

OmnuceBaTh poJib OETKOB, JKUPOB

U YTJIEBOJIOB B (PYHKIIMOHUPOBAHUU
YKUBBIX OPTaHU3MOB, COCTAB IPUPOTHBIX
MCTOYHUKOB YTJIEBOAOPOIOB, UX POJIb

B OBITY U IPOMBIIINIEHHOCTH.
[IpoBOIUTH BBIYMCIICHUS 110 YPaBHEHUSIM
XUMHUYECKUX PEaAKIIHM.

[1manupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPU IPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOTH30BAHUH XUMUYECKOU
MOCY/IbI U 000PYI0BAHMUSI.
Hcnonb30BaTh MPH BHIMTOJTHEHUH
yueOHBIX 3aJ]aHUi TEKCThl y4eOHUKa,
CIIPABOYHBIE MATEPUAITBI
(ITepnonnyeckyro CUCTEMY XMMHUYECKHUX
anemenToB JI. 1. Menneneesa, Tabmuiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPONCTBOM
MIPOTUBOTra3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
IPOMBIIIJIEHHOCTB ).

Mogenu MoJeKyI OpraHHueCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHHUE
U U3y4YE€HHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHye KayeCTBEHHBIX PEaKIUil

Ha KapOOHAT U CUJIUKAT-UOHBI

U U3y4YCeHUE MPU3HAKOB UX

IPOTEKAHUS.

IIpakmuueckue pabomol:

Ne 4, Tlonmy4yeHue yriekuciioro rasa,
V3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a7a4 o TeMe «BaxHenmme HeMeTauibl
U UX COCTMHEHUSD.

Buviuucnenusa:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIUn

U coJieH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Hroro no pazgeny

25
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MeTaibl M X COeIMHEHHUS

3.1

OO011me cBOKMCTBA
METAJLJIOB

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nosoxkenus B [lepuoanueckont cucreme
XUMHUYECKUX DJIEMEHTOB

JI.11. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue metamnoB. Meramueckas
CBA3b U METANINYECKas
KPUCTAJUITMUECKAas PEILETKA.
DNEKTPOXUMHUECKUH Psiji HANPSKEHU M
MeTaJI0B. PU3NYECKUE U XUMUUECKHE
cBoiicTBa MeTaioB. O0mIKe criocoobl
nosryyeHusi Mmetayuios. [lonstue

0 KOppO31HU METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmnaBsl (CTanb, YyT'yH, TIOPATIOMUHHM,
OpOH3a) U UX MPUMEHEHHUE B OBITY

Y TIPOMBIIIUIEHHOCTH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CIJIABOB.
N3ydenue pe3yapTaToB KOPPO3UU
METAJIJIOB (BO3MOXHO UCIIOJIb30BAHNE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimbi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
U CIUTABOB, X (DU3UYECKUMU

PackpbIBaTh CMBICIT U3y4aeMbIX TOHIATHIMA
U IPUMEHSTH 3TH MOHITHSI IPU ONMHUCAHUU
CBOMCTB BEILIECTB U UX MPEBPALLICHUM.
OOBsICHATH 00ILIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JI€MEHTOB-
METAJIJIOB U UX COCTUHEHUH C YIETOM
CTPOCHHS UX aTOMOB.
XapakTepru30BaTh CTPOCHUE METAILJIOB,
obmmue puU3NIecKue U XUMUUECKHE
CBOMCTBA METaJIOB.

XapakTepu3oBaTh 0011KE CIIOCOOBI
MOJTyYEHUS] METAJLJIOB.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOTH30BAHUH XUMUYECKOU
MOCY/Abl U 000PYAOBaHUS.
[Tpon3BOIUTH BEIUMCIICHUS

M0 ypaBHEHUSM XUMUYECKUX PEaKIINH,
€CJIM OJIUH U3 PEareHTOB COJIEPKUT
pUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B IIape WJIM TpyIIIe.

Hcnonp30BaTh Npu BBHIOTHEHUN
yueOHBIX 3a/laHUui TEKCThl y4eOHHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPABOYHBIE MATEPHUAIIBI
(ITeppoguueckyro cUCTEMY XMMUYECKUX
anemeHToB [I. 1. Menneneesa, Tabiuiy
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEU B BOJIE, DIIEKTPOXUMHUYECKUM P
HaIpsHKEHUI METaJIOB)

3.2

Baxueiime
METaJUIbI U UX
COEIUHEHUS

16

[[{e1o4yHBIE METAIIBI: TIOJIOKEHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemeHToB .M. Menpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B Iipupojic. PU3nuecKue 1 XUMHUYECKHE
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUIbI U THAPOKCHUIBI HATPUS
v kanus. [[puMeHeHue menoyHbIx
METAJUIOB U UX COCTMHCHUH.
[[{enoyno3eMeNnbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [leproanyeckor cucteMe XMMHUYECKUX
sanemeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0X/ICHUE B IIPUPO/IE.
du3nyecKrue 1 XUMHUYECKHE CBOKMCTBA
MarHus U KaJibliusg. Baxxkaelmnme
COCJIMHEHUSA KaJbIus (OKCHUI,
TUIPOKCHU, COJTHN ). JKECTKOCTDH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMMHMI: TIOJIOKEHUE

B [lepuoanueckoi cucreme

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB M UX COSAMHEHUH B IpyIax

C YYETOM CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUe

1 XHMHYECKHE CBOMCTBA MTPOCTHIX
BEILIECTB METAJIJIOB ¥ X COEIUHECHUN
(OKCUIOB, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI MX TIOJTyYCHHUSI, TPUMEHEHHUE

Y 3HaYEHUE B TIPUPOJIC U KU3HU
YeJI0BEeKa.

VYcranaBnMBaTh MPUIMHHO-
CJICJICTBEHHYIO CBSI3b: CTPOCHHE
BEII[ECTBA — CBOMCTBA — MPUMEHEHUE —
Ha IPUMEPAX U3YIaeMbIX BEIIECTB.
Pacro3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKInii HOHBI METAJIJIOB: MarHusl,
KaJIbIs, aTlOMUHU, uHKa, xkenesa (1)
u xenesa (I1I), menu (11).

JloxasbiBaTh aM(pOTEpHBIN XapakTep
OKCHJIOB Y THJIPOKCHUIOB aTFOMUHUS
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XUMHUYECKHUX JIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXJeHue B mpupojae. Puzndeckue

1 XUMHYCCKHE CBOMCTBA aTIOMHHUS.
AmpoTepHbIe CBOWCTBA OKCUIA

Y THIPOKCHUIA ATFOMUHUS.

Keneso: nonoxenune B [leprnonnueckont
CHUCTEME XUMHUYECKHUX JICMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXXJIeHUEe B mpupojie. Dusznueckue

U XMMUYECKHE CBOMCTBA JKele3a.
Oxcupl, TuAPOKCUIBI ¥ coin kese3a (1)
u xkene3a (III), ux cocras, cBolicTBa

U TIOJTyYECHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHUS OKCHIA
KaJIbIIAS ¥ HATPHS C BOJOU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkpammBaHue MIaMEHU HOHAMHA
HATPHs, KAIHSI ¥ KaJIbIIHS

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).

HUccnenoBanne CBOMCTB KECTKOU BOJEI.
IIporecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

U IIMHKAa.

[InaHupoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOEHUS,
JieaTh BBIBOJIBI IO PE3YJIBTATAM
HKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
paboT.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HoCyZbl U 000pYTI0OBaHUS.
[Ipon3BOAUTH BEIUNUCIEHUS

M0 XMMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B M1ape WJIH TPyIIIe.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha MHGOPMALIMIO U3 yUeOHHUKA

Y CIIPAaBOYHBIX MAaTEpUAJIOB, TPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIN
anmapar Kypca XUMUHU

49




JlabopamopHhvie onvimol.

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha MOHBI (MarHus, KaJabIlUs, AITIOMUHUS,
nuHKa, xenesa (1) u xemnesa (111), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOICTB
TUJPOKCHUIA ATFIOMUHUSA U THAPOKCHIA
IIUHKA.

lpaxmuuecxue pabomoi:

Ne 6. XKecTkoCcTh BOABI 1 METOBI €€
yCTpaHCHHS.

Ne 7. PemieHue sKCriepuMEHTAIBHBIX
3a7a4 o TeMe «BakHenme MeTanibl
U UX COCTUHCHUS.

Buviuucnenus:

0 YPaBHEHUSM XUMHUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB J]aH B U30bITKE
WJIU COJICPXKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a TTPOJTYKTa
peakiuu

Wroro 1o pazaeny 20
XuMHSA ¥ OKPYKAKOLIas cpeaa
4.1 | Xumus 3 BemectBa u maTepuasl B MOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUH

Y OKpPY KaroIast
cpena

YKA3HU 4esioBeka. besonacHoe
VCTIOJIb30BAHUE BEIIECTB M XUMHUUECKHUX
peakiuii B ObITy. [lepBast momorisb

B Pa3IMYHBIX chepax AeATeTbHOCTH
JITOJIeH, OCHOBHBIE BEIIECTBA
Y MaTepuajbl, IPUMEHSIEMbIC B )KU3HU
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IPU XUMUIECKIX
OKOTax "

OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHNE
OKpY>Karolen cpeipl (mpeaenbHast

A0ITyCTUMAasl KOHICHTpAalusA BCUICCTB.

Poas xumnn

B PEIICHUH SKOJIOTHYECKHUX MPOOIIEM.

Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3yuenue 06pas3iioB MaTepraioB
(cTeKIo, CIiIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepHAIIbI)

COBPEMEHHOTO YeJI0BEKa.
OOBICHATH yCIIOBUS 0€30MaCHOTO
WCIIOJTb30BaHUs BEIIECTB U XUMUICCKUX
peakiuii B ObITY.

AHamM3UpOBaTh U KPUTHICCKU
OIICHUBATH MH(GOPMAIIHNIO O BIUSHUH
MIPOMBITTUICHHOCTH, CEITLCKOTO
XO034MCTBa, TPAHCIIOPTA U JIp. Ha
COCTOSTHHE

OKPYKaIOUIEN CPEBI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIIb

MIPU XUMUYECKUX 0KOTaX U
oTpaBiieHusx. [[puHumaTh ygactue B
00CYXJIEHUH TTPOOIIEM XUMUYECKOHN U
HKOJIOTUYECKOM HAMpPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MMO3UIINIO
1o nmpobieme

Y TIpeJiaraTb BO3MOXHBIC ITyTH €€
pelIeHUs

Wroro mo pazaeny: 3
PezepBHOE BpeMs 3
OBUIEE UMCJIO 68
YACOB

ITO ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumeHnoBaHue pa3ieiioB K I DJIeKTpoHHbIe (LM (ppoBbIE)
n/n H TeM NPOrpamMMbl Bcero OHTPOILHDLIC pakTiraecKue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1aCTh bubnmoreka [IOK
11 €CTECTBO3HAHMSA U 5 2 https://m.edsoo.ru/7f41837¢c
' PAKTUYECKON ['JIOBAJI-JIAB https://globallab.ru/
JIesITeIbHOCTH YeJIOBEKa
bubnunoreka LIOK
1.2 Bemectsa u xumuteckue 15 1 https://m.edsoo.ru/7f41837¢
peaKiiu TJIOBAJI-JIAB https://globallab.ru/
Wroro mo pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
bubmmoreka LIOK
21 Bosnyx. Kucnopoa. 6 https://m.edsoo.ru/7f41837c
' Ilonsarue 06 oxcugax I'JIOBAJI-JIAB https://globallab.ru/
bubmuoreka LIOK
2.2 Boznopon. Mowsue o 8 1 https://m.edsoo.ru/7f41837c
KHCJIOTax I coJuix I'JIOBAJI-JIAB https:/globallab.ru/
bubmmoreka LIOK
23 Bopna. Pacteopsl. [lonsitue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHHAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIC KIIACCHI bubmuoreka LIOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
CO€IUHEHMI I'JIOBAJI-JIAB https://globallab.ru/
Hroro no paszneny 30
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Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenaesieeBa. CTpoeHue aToMoOB.

Xumuueckasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6nnoreka [JOK
https://m.edsoo.ru/7f41837c

31 XMMHMECKHX SIIEMEHTOB [l. ! T'JIOBAJI-JIAB https://globallab.ru/
N. MenneneeBa. CtpoeHue
aToMa
XUMHYECKasa CBI3b.
OxucauTensHo- brbmorexa [IOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTCIIBHBIC I'JIOBAIJI-JIAB https://globallab.ru/
peakIuu
bubnuoreka LIOK
Wroro no pazneny 15 https://m.edsoo.ru/7f41837c
T'JIOBAIJI-JIAB https://globallab.ru/
Bu6nnoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
I'JIOBAIJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThbI padoThI pecypeb
Pa3nes 1. BemecTBO M XMMH4YecKHe peakiuu
bubnunorexa LIOK
11 [ToBTOpeHME 1 yriyOeHHe 3HAHUH 5 1 https://m.edso0.ru/7f41a636
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 https://m.edso0.ru/7f41a636
' peakiui I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIUSL. 8 1 1 https://m.edso0.ru/7f41a636
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX I''IOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHHS
bubmmoteka IIOK
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' aneMeHToB VIIA-rpymnmsl. ["anorenst I'JIOBAJI-JIAB
https://globallab.ru/
OO61mas xapakTepUCTHKa XUMHUYECKUX bubanorexa LIOK
29 snementor VIA-rpymmsr. Cepa u e& 6 https://m.eds00.ru/7f41a636
' ) TI'JIOBAJI-JIAB
COC/IMHCHHA https:/globallab.ru/
OO01mas XxapakTepUCTHKA XUMUYECKUX bubsmorexa LIOK
2.3 anemeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 hittps://m.eds0.ru/77412636
' ' ’ TI'JIOBAJI-JIAB

COCOAMHCHU A

https://globallab.ru/
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4 9/IEMEHTOB IVA-rpynmel. Yriepon u 8 CITOBAJI-JIAE
KpCMHHHI 1 MX COCAMHCHUA https://globallab.ru/
Uroro mo pazneny 25
Paznen 3. MeTaJUIbI M MX COeAUHEHUS
bu6nmoreka [IOK
o https://m.edsoo.ru/7f41a636
3.1 OO01111€e cBOMCTBA METAIIJIOB 4 CITOBAJI-JIAE
https://globallab.ru/
bubmuoreka [IOK
3.2 Baxkueiiime MeTaiisl U UX COSIUHEHUS 16 https://m.eds00.ru/7141a636
' TJIOBAJI-JIAB
https://globallab.ru/
Utoro no pazneny 20
Pasznen 4. Xumusi u okpyxaomas cpeaa
bu6nmorexa LIOK
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.ds00.ru/7141a636
) T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no paszneny 3
bu6nmorexa LIOK
Pe3enBHOE BOEMSL 3 https://m.edsoo.ru/7f41a636
P p [JIOBAJI-JIAB
https://globallab.ru/
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Ponb xumuu B
1 Pt 1 https://m.edsoo.ru/7efb3c3c
JKW3HU yenoBeka. Tena u Bemecrsa
I1
2 OIITHE O METOAAX TOSHATINL B 1 https://m.edsoo.ru/9f459e9a
XUMHH
[IpaxTuueckas padbora Ne 1 «IIpasuiia
aboThI B 1a00paTo é
3 P H1abOPATOPHIL I TPHENB! 1 https://m.edsoo.ru/ab2a57ch
oOparnieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM
Yucrele BemiecTBa U cMecu. Criocod
4 HCTRIC BEIECTE fI mveer. A o 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYUCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.eds00.ru/434a3592
X €CKHe 3JIEMEHTHI. 3Ha
7 HIMITACCIRIE STEMEHTHL. SHARH 1 https://m.edso0.ru/3a97f7e6
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 [IpocTeie U ClOKHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28cl

aTOMOB XUMHYECKUX DJIEMEHTOB
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OtHOCUTEIbHAA aTOMHAd Macca.

11 https://m.edsoo.ru/fac67eel
OTHOCHUTEBHAS MOJICKYJIIpHAs Macca
MaccoBast 1011 XUMHYECKOTO

12 A https://m.edsoo.ru/95bch8f5
DJIEMEHTA B COEAUHEHUN
KomnnuectBo Bemectsa. Moib.

13 m https://m.edsoo.ru/668edb4a
MomnsipHast macca
®H3qucxne N XUMHWYCCKUC SIBJICHUS.

14 https://m.edso0.ru/8b878fcf
XuUMHYecKasi peaKIus
H N3HAKHU U YCIO0BUA ITPOTCKAHUA

15 p Y . p https://m.eds00.ru/84214963
XUMHNYCCKUX peaKIlI/II/I
3aK0H COXpaHEHUS MAaCChI BEIIECTB.

16 p H https://m.edsoo.ru/aalc152d
XUMHUYECKUE ypaBHEHUS
BI)I‘-II/ICJ'IGHI/ISI KOJIN4YECTBA, MaCChl

17 BEILIECTBA 10 YPABHEHUAM https://m.eds00.ru/b1656492
XUMHUYECKUX PEaKIUi
Knaccudukanms xumuaecknx

18 peakuii (COeTMHECHNUS, PA3IIOKECHUS, https://m.edsoo.ru/fe58191f
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHnukIoneauct. O0o0mEeHne https://m.edsoo.ru/213bbeaf
CHCTEMaTH3aINsI 3HAaHUH
KonrponsHasg padora Nel 1o Teme

20 p p https://m.edsoo.ru/cc95e5ed
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Bo3nyx — cMech razos. Coctas

21 Bo3ayXa. Kucmopom — sneMeHT u https://m.edsoo.ru/237315cf

IIpOCTOC BCUICCTBO. O30H
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22

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIopo/a (peakiuu OKUCIICHHUS,
ropenue). [lonsTue 06 okcumgax

https://m.edso00.ru/67245d2f

23

CrnocoObl MOJTy4eHHUs] KUCIO0pOoJia B
nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
IIpumeHeHne kucnopoaa

https://m.edso00.ru/896247cb

24

25

26

TennoBoi 3 PexT XuMUIeCKoM
peaKIuu, MOHSATHE O
TEPMOXUMHUYECKOM ypaBHEHHUH, IK30-
1 DHJIOTEPMUYCCKUX PEAKITUIX

TomnuBo (HedTh, Yroib U MeTaH).
3arpsi3HeHue Bo3AyXa, CIocO0bI €ro
MIPEIOTBPALICHUS

[IpakTrueckas padora Ne 3 o Teme
«[lonydyenue u codbupanue
KHUCJIOPOJIa, U3YUEHHE €r0 CBOMCTBY»

https://m.edsoo.ru/4d71febb

https://m.edsoo.ru/62a61752

https://m.edso0.ru/329545c9

27

Bonopon — anemeHT u npoctoe
BeniecTBo. Haxoxnenue B npupone

https://m.edsoo.ru/2325645f

28

29

duznueckre 1 XUMUYECKHE CBOMCTBA
Bostopoaa. [Ilpumenenne Bogopoaa

IlonsTHe 0 KMCIIOTaX U COJIAX

https://m.edsoo.ru/ae9eb4b5

https://m.edsoo.ru/d743bf8d

30

Crnioco0bl nostydeHus BOAOpoa B
naboparopuu

https://m.edsoo.ru/8dbbbc9b

31

32

IIpakTruyeckas padora Ne 4 o Teme
«Ilomyuenue u cobupanue Bogopoja,
W3y4YEHUE €r0 CBOMCTB)

MossipHblii 005EM ra30B. 3aKOH
ABorazipo

https://m.edso0.ru/37a3324a

https://m.edsoo.ru/714a252d
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33

Brruuciennsa o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH 00BEMY

https://m.edsoo.ru/25858514

34

Brruucienus 006EMOB ra3oB IO
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHU ra30B

https://m.edsoo.ru/ae3d2633

35

36

dusndyeckre ¥ XMMUUECKHE CBOMCTBA
BOJIBI

CocraB ocHoBanui. ITousatue 00
WHJIUKATOpax

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

37

Boga xak pactBopuTens.
HaCI)IHIeHHBIe 1 HECHACBhIIIICHHBIC
pacTBOpbl. MaccoBast 10J1s1 BellleCTBa
B PacTBOpe

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHrE PaCTBOPOB C
OnpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BELIECTBA

https://m.edsoo.ru/9f55a219

39

40

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KiacCupUKaLIUs,
HOMEHKJIaTypa

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c

41

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHuUs: cCOCTaB, KJIacCH(PUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a
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43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

https://m.edsoo.ru/eb3b238b

44

45

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA
KHUCJIOT

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/d2cc4664

46

Conu (cpeanue): HOMEHKIATypa,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOICTBA

https://m.edsoo.ru/66bad57a

47

[IpakTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COCTUHEHUN)

https://m.edsoo.ru/ef5f5b6d

48

49

50

FGHCTI/I‘-IGCKaﬂ CBA3b MG)KI[y
KJIaCCaMU HEOPTraHUYECKUX
COE€IUHEHUN

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeauHeHun"

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

51

[lepBbie NONBITKU KJIaCCUPUKAUU
XUMHUYECKHX 1eMeHTOB. [IoHATHE O
IPYIIAxX CXOAHBIX YJIEMEHTOB

https://m.edsoo.ru/45cb955f

52

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /I, M.
Mennaeneena

https://m.edsoo.ru/acfe3f3c
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53 [Tepuoapl, rpyniibl, DOATPYIIIBI https://m.edsoo.ru/dd7cc851
C .C

54 TPOCHIE ATOMOB. LOCTAB ATOMHBIX https://m.edsoo.ru/b34e5fb1
saep. M3oTonsl
CtpoeHue 3JIeKTPOHHBIX 000J109eK

55 aToMoB 3JieMeHTOB [leproandeckoit https://m.edsoo.ru/fb64d6ef
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMUYE€CKOTO

56 DJIEMEHTa 1O er? HOJIOAEHIIO B https://m.edsoo.ru/3627afb4
Ilepuonnueckoii cucreme /1. U.
Menneneesa
3nauenue llepuonnueckoro 3akoHa

57 JUL ASBHTHA HAYKH H HpuaKTHKH' A https://m.eds00.ru/83762e95
N. MenneneeB — y4€HbIi, I1€1aror 1
rpak1aHuH
PesepBubiil ypok. O000IIEHIE U

58 CI/ICTEMaTI/IBZP s 3HaHH;III / bubmmorexa [IOK

. . https://m.edsoo.ru/00adb33c

Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas pabota Ne4 o reme

59 «CTtpoeHne aroma. XuMHu4IecKast bubnmnorexa [JOK
cBs3b» / Beepoccuiickas https://m.edso00.ru/00adb486
IpoBepoyHas pabora
9

60 JICKTPOOTPHIATEILHOCTD aTOMOB https://m.edso0.ru/2667a766
XHMHYECKHUX 3JIEMEHTOB

61 HNonnas xumu4deckas CBsI3b https://m.edsoo0.ru/2628cf49
K

62 OBAJICHTHAA HOJLIPHAA XHMHACCKAA https://m.edso0.ru/67fb6476
CBA3b
K

63 OBAICHTHAT HEHOAPHAA https://m.edsoo.ru/f32e6211

XUMHUYCCKas CBA3b
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64 CreneHpb OKACIEHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE 1 httos://m.edsoo.ru/665e2d2d
peakuuu

66 OKUCINTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/eb264264
PesepBHeIit ypok. O000IICHHE 1

67 CHCTEMATHSAMHA SHAHUH TIO TEME 1 https://m.edsoo.ru/62539d2c
«Ctpoenue atoMa. XUMUYECKast
CBSI3bY»
P 7 .

68 CCPBHDI YPOK 0606?1 cHie 1 https://m.edso0.ru/c8769b1b
cucreMarnl3anus 3HaHNU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi

[Tepuonuueckuii 3aK0OH.
Ilepuonudeckast cuctema

1 pHoA 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX djieMeHToR /I, M.
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOJIOB
Knaccudukanuga u HomeHkIaTypa

3 Quran P 1 https://m.edsoo.ru/d96e16b9
HEOPraHWYEeCKUX BEIECTB
Buinl XUMHY€ECKOU CBSA3U U THIIEI

4 . . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonTtponsHast pabora Nel no reme
«IToBTOpEHue u yriryoienune

5 . P yH 1 1 https://m.edsoo.ru/2a531ece
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»
Knaccudukamuss XuMHUUeCKUX

6 Puicant 1 https://m.eds00.ru/61f97329
peaKkiuii o pa3IMnyHbIM MIPU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOreHHBIX PEAKIIMIX
TToHsTie 0 XUMHYECKOM

8 1 https://m.edsoo.ru/afbc35b2

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

10

11

OxucauTenpHo-
BOCCTAHOBUTEIBHBIE PEAKIIUU
Teopust 31EKTPOTUTHYECKOMN
nucconuanui. CUiibHbIE U c1a0ble
3IEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

https://m.edsoo.ru/16ddaal?

https://m.edso0.ru/965c6a66

https://m.edsoo.ru/43f4b85c

12

XUMHYECKUE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 DJIEKTPOIUTUICCKON

U CCOLIAIUU

https://m.edsoo.ru/9adee23c

13

14

XHUMHUYECKHE CBOMCTBA COJICH B
CBETe NpEACTaBICHUN 00
ANEKTPOIUTUICCKON TUCCOITUAITIU

[TonsTHE 0 TUApPOIN3E Coen

https://m.edsoo.ru/339ae525

https://m.edsoo.ru/be3c2519

15

O000I1IEHNE U CUCTEMATHU3AIIIS
3HAHUH

https://m.edsoo.ru/78322bfb

16

17

[IpakTnueckas padora Ne 1.
«Pemienne 3KCrepuMeHTaIbHbIX
3a1au»

KonTtponbHast pabota Ne2 o reme
«DJIEKTpOIUTHYECKAs
nucconuanusg. XuMu4eckKue
peaxkiuu B pacTBOPax»

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162
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18

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

XinopoBogopoa. ColisiHast KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOJyYEHHE,
IIPUMEHEHNE

https://m.edsoo.ru/daf6b6e7

20

21

22

[IpakTrueckas padota Ne 2 o Teme
«Ilomy4deHue CONsTHOM KUCIIOTHI,
H3y4YEHHUE €€ CBOMCTBY»

Brraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKHHﬁ, €CJIn OJHUH
H3 pCarcHToOB /1aH B H30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynms

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

AnnotponHsie MOAU(UKALIIT CEPHI.

Haxoxnenue cepol u eé
COEAMHEHHH B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/5e3339bd

24

25

26

CepoBoopo/1, CTpOeHHUE,
(1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHUEC
CBOICTBA

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3nyeckre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

XHUMHUYECKHE pCaKkIuy, JCKaIue B
OCHOBC ITPOMBIIIJICHHOTO crocoba
MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

27

28

29

30

Beluncnenue maccoBou 10y1u
BBIXO/Ia MPOJIyKTa pPEaKIuu

OOm1ast XapaKTEpUCTHKA PIIEMEHTOB
VA-rpynmsl. A30T,
pacrpocTpaHeHHe B TIPUPO/IE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

AMMuak, ero ¢puznueckue u
XMMHYECKHE CBOICTBA, MOJIyYEeHUE
Y IPUMEHEHUE

[IpakTuueckas padbora Ne 3 o Teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTB»

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

A30THas KuCoTa, €€ (hru3nuecKue u
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX
ynoOpeHuit. XuMu4ueckoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl
COCIMHCHHSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

34

docop. Oxeun dochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX

https://m.edsoo.ru/c8af5f46

https://m.edso0.ru/79¢51b82
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

35

36

37

Yraepon, paclipocTpaHEHHE B
npupojae, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA

Oxcuppl yraepoaa, ux gpusndeckne
Y XUMHYECKHE CBOMCTBA.
DKosorndeckue npoodIeMsl,
CBSI3aHHBIE C OKCHUJIOM YTJIEpOAa
(V)

YroapHas KUCIIOTa U €€ COJIUN

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c71

https://m.edsoo.ru/36a13d99

38

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa.
KauecTBeHHas peakius Ha
kapOoHaT-MOH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHavabHBIC TOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COCAMHEHHUX YIJIepoa

https://m.edso00.ru/822fb263

40

41

42

Kpemuuii u ero coeguHeHus

ITpakTruueckas padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3aJ1a4 o tTeMe «BaxkHelme
HEMETAIIBI U MX COCOUHCHUS

KonrtponsHas padora Ne3 o reme
«Ba)xHelIme HeMeTaJIbl U UX
COCITUHECHUSI

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

43

OO6mrast XxapakTeprucTruKa
XUMHNYCCKUX DJIICMCHTOB —

https://m.eds00.ru/83192917
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MeTaJUIOB. MeTajuinueckas CBsi3b U
MeTaJlJIn4ecKasi KpUucTauinyecKas
pemérka. @u3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUUYECKUN P https://m.edsoo.ru/5a41d1d4
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucienus

45 10 YPABHEHHSAM XUMHYECKUX https://m.edsoo.ru/435b87d4
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH

46 [TonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/2c28f427

47 [IlemoyHbIC METAJLIBI https://m.edsoo.ru/c86edb4a

48 OKCHJb! H THAPOKCH! HATPHS H https://m.edsoo.ru/4fdeelae
KaJust

49 Hlenoqlv{o3eMenLI{vLIe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJIBIIUH ¥ MarHAM

50 Baxueiinme coefMHEHNUSA KLU https://m.edsoo.ru/85c2cal6

51 O6O6HUIGHH€ 1 cHCTeMATH3aIIA https://m.edsoo.ru/593a4ab7
3HAHUH

52 HECTKOCT, BOZBI 1 CTIOCOOH €8 https://m.eds00.ru/869f76b9
YCTpaHEHHUS
[IpakTuueckas pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI I METOIEI €6 https://m.edsoo.ru/669f6cdd
ycTpaHeHHs"

54 ATFOMUHMI https://m.edsoo.ru/37e792ee
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55

AMpoTepHBIE CBOIICTBA OKCHJIA U
THIPOKCHA

https://m.edsoo.ru/82b7fa7d

56

57

Kenezo

OKCHIBI, THIPOKCHJIBI ¥ COJIH
xenesa (1) u sxemesa (111)

https://m.edsoo.ru/b3996d2a

https://m.edsoo0.ru/c3f79221

58

O0001IeHYE ¥ cCUCTEMATU3 AU
3HAHUH

https://m.edsoo.ru/dbd9af72

59

60

[IpakTuueckas padbora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeimue
METAJUIBI U UX COEAUHEHUS»

Bbluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEaKLUi, €CIIH OOUH
U3 pEareHTOB J1aH B U30BITKE WU
COJIEPKUT NpuMecHu. Brruncnenus
MaccoOBOM JOJIM BBIX0Ja MPOAYKTA
peakuuu

https://m.edsoo.ru/462adf7f

https://m.edsoo.ru/a7a5913a

61

62

O0001IeHYE U cCUCTEMAaTU3 AU
3HAHUH

KonTtponbHast pabota Ne4 o reme
«BaxHeumme MeTabl 1 uX
COEIMHEHUS»

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b499218

63

BemectBa u marepuassl B
IIOBCEIHEBHOM J)KM3HH YEJIOBEKA

https://m.edsoo.ru/483adc3a

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpeibl
Ponp xumuu B perieHun
IKOJIOTHUECKUX TPOOIEM

https://m.edsoo.ru/f3f919fd

https://m.edso0.ru/a98127h9
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PesepBHelil ypok. O600IICHHE 1

66 . 1 https://m.eds00.ru/1c364847
cucreMarui3anus 3HaHUU
P i .

67 C3CPBHEIM YPOK 0606? cane 1 https://m.edso00.ru/56f46bf5
cucreMarul3anusa 3HaHNuU
P i . 0600

68 C3CPBHLI YPOK © ?ICHHC 1 1 https://m.edsoo.ru/b221b45¢
cucreMarui3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAS aTOMHAas W MOJIKYJISIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakluu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOM 3(pdeKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JUISl COCTABIIEHUSI (OpPMYT

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB  COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COEIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHECHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHUYECKHUE CBONCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTICHH, METHIIOPAHXK U IPYTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

AJNIEKTPOHHBIA CJIOM aToMa, aTtomMHas opOuTanb, paguyc aroma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAJECHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIPCACIITE BUJ XUMHYECKOH CBS3H (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BemiecTBo 1 XUMHYECKas peakuus»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKUCJIUTEID,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJJIn4yecKasi), KpHUCTaJUIMYecKasi pemérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUU U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OajaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHUCHIBaTH) oOOmME W  cnenuduyeckue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IIOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIaM OOpalleHus
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOpPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIBHON JIEATEITBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XHUMHYCCKUX pCaKHHﬁ; CCTCCTBGHHOHay‘{HBIe
METOJIbI TO3HAHUS — HAOJIOJCHHE, WU3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayanbHbBIE XUMUYECKUE TIOHATHS

IIpenmer xumun. Ponp XUMUUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

IIonstue o MCTOJaXx IIO3HAHWA B XUMHUH. YucTele BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHUs cMmecen

13

14

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTblie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummaeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJEKyJIsApHas Macca. MaccoBas 4011 XHMHUYECKOTO

JJICMCHTA B COCANHCHHNHN

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIUYECTBA,
Macchl M YHUCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

®dusnyeckue U XUMUYECKUE SABIICHUA. XUMHUUYECKasl peakuus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeHIeCTB.  XMMHYECKHE  ypaBHEHUS.
Knaccupukanus  XxuMHuYecKWx  peakuuid  (COEAMHEHHUS, Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
npaBUIaMu paboTHI B TabopaTopuu U npuéMaMu oOparieHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, W3Y4YeHHE M ONucaHue (U3MUECKUX CBOMCTB 00pa3iioB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAllUs BOJIbI) U
XUMUYECKNX (TOpeHHE CBEUYH, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHM, HAONIIOJEHHWE U OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pasoKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMOJEIICTBHE JKele3a ¢ pacCTBOPOM




comm meau( 1), u3ydenne cnoco0oB pa3eneHust cMecei (C MTOMOIIBI0 MarHHUTa,
¢mIbTpOBaHMe, BHIMAPUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — sieMeHT u mpocToe
BelecTBo. HaxoxeHne Kuciopoaa B nMpupoje, GU3NIeCKue U XUMHUSCKUE
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucimopoaa. CriocoOb
IOJIyUYEHUsI KHCIIOpoJa B JabOpaTopuu U IMpoMbIIeHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3hdexT XuMUUEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0s

2.3

2.4

2.5

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
¢Gu3MYecKe W XHMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ITONYYCHUS.

Kucnore! 1 conn
MomnsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
Haceliiennble ¥ HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpPOAE M B KU3HHU uenoBeka. Kpyrosopor
BO/ABl B IMpHUpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeauneHuidl. Oxcunbl. Knaccudukanus
OKCHJIOB: cojieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. HomeHnknatypa okcuaoB. @U3NUECKHE M XUMHYECKUE

CBoOMCcTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA

ocHoBaHu. [Torydenne ocHOBaHMI
Kucnotel. Kmaccudukamus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHUYEeCKHe cBoMcTBa kucioT. Pag aktusHOocTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCJIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. duzndeckne U XMMHYECKHUE CBOMCTBA COJIEH.

ITonyuenue cose
I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMUECKUX COCTUHEHUM

XVUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, paclio3HaBaHue U M3yuyeHUe
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHMSI U IIPEKpaIlleHusl TopeHus (Ioxapa), 03HaKOMJICHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoAa (rOpeHue), B3auMOJACHCTBHE
BOJIOpO/A c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIIOB), HAO0IeHUE 00pa3loB BEUIECTB KOJUYECTBOM 1 MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OMPEACNEHHOM MacCOBOM
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIb30BAHME BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOIIBI0 HMHIAMKATOPOB,
UCCIIEIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, ulyuenue Bzaumopeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAaKIUi HEeUTpaIu3alum, MOJydeHHE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajyia APYTUM U3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€TUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

[lepBple MONBITKM KJIaCCU(PHUKAUU XUMHUECKUX 3JeMeHTOB. [lonstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILEOYHBbIE U IEIOYHO3EMENbHbIE METallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepmoamyeckas cucrema XMMHUYECKUX DJIEMEHTOB
JAW. MengeneeBa. Koporkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucremsl xumudeckux dnaemeHToB .M. Menneneesa.
Ilepuonsr n rpynnsl. U3NYECKHUI CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
DIIEKTPOHHBIX 000JOYEK aTroMOB TMepBbIX 20 XWMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHAss W HEMOJSIpHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3h

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PaCcTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (fOpeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOU
peméTKn W BUJAa XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB




13

Krnaccudukarmst XumMudecknx peaknuii o pa3aIudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 y4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

14

1.5

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpPBI, BIUSIONIME HA CKOPOCTh XUMHUYECKOM pEaKkIuu U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKkoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKAaHUS PEaKUii HOHHOTO OOMeHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBA KHUCIOT,
OCHOBaHUN W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

1.7

XuUMH4YecKni OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIEIMU KPUCTATIMYCCKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTalioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeloyed U coieil (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUIFOCTPUPYIONUX IPHU3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIIEICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, PEaKIIuu Pa3I0KEeHUS, COSTUHEHNU);
paciio3dHaBaHWE€ HCOPraHMYCCKUX BCIIECCTB C IMOMOIINBKO KAYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne! u uX coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUSA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMOJIeHCTBHE C METaUIaMH, HEMETAJNIaMH, IIeJo4aMu). XIJIOpOBOJOPO.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3MUECKUe W XUMHYECKHUE CBOWCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKIyy, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucinoThl. [Ipumenenue. Cou CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIUs Ha
cyne(ar-uoH. HaxoxaeHnue cepbl u €€ COSMHCHUN B MPUPOJE. XUMUIECKOE
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTUHEHUSIMHU Cephl (KUCIOTHBIC JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIECHHUS

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCIEHUA. A30T, paclpoCTpaHEHHE B
npupoze, pusndecKkue 1 XuMUIeckre cBoiictsa. KpyroBopor asora B mpupoze.
AMmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMmenenre. Coin aMMOHHMSA, UX (PU3MUECKME W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUsI. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHYecKre cBoicTBa (001IMe KaK MpeCTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHUSI B Kaue€CTBE MHUHEPAJIbHBIX yI0OpeHHi. XUMHUYECKOe 3arpsi3HEHUE
OKpY’Karollel cpesibl COeTUHEHUIMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsA3HEHUe

BO3/yXa, IOYBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, GpuznIeckue U XUMHIECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, Qusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS

AaTOMOB, XapaKTCPHBLIC CTCIICHU  OKUCJICHUA. anepo;[, AJUIOTPOITHBIC

Mou(UKaAIMK, pacHpoCTpaHEHUE B Ipupone, (U3NYECKHe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCuibl yriepona,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHUE. DKOJIOTHYeCcKue MpoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a r1006ambHOTO TOTEIUICHHUS KIMMATa; MapHUKOBBIMA
¢ dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XHUMHUYECKUE
CBOWCTBa, MoJIydeHUe U npuMeHenue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). x cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
Ba)XHBIX BEIECTBaX: XHpaxX, OeJIKax, yIJIeBoJaX — U HUX POJIM B KU3HU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHUE CBOKMCTBA, WOJY4YCHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kuciore. CHIMKATHI, UX HCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, skene300eToH. [IpoGiembl
0C30MMacHOTO MCIOJIB30BAaHUS CTPOHMTEIHHBIX MATEPUATIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUECKUHN SKCIEPUMEHT: U3ydyeHHe 0o0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI HA XJIOPUI-
UOHBl U HaONIOJeHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJ| JIeiicCTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3Yy4EeHHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIB30BaHUE BHJIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YI0OpEHHU; MoTydeHre, COOMpaHue, paclio3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEAKLUl Ha MOH

amMMOoHMST U (ochaT-MOH M HU3ydyEHUE MPHU3HAKOB HX MPOTEKaHMUS,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yYE€HHUE MOJENIEH KPHUCTAIITMYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOoHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ BX COCIUHECHNUA

3.1

OO0mast XapakTepuCTUKa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckoi cucremMe xummyeckux snemeHToB JI.U.
MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalNIM4yecKass pemérka. OJNEeKTPOXUMHUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTasioB. OOIIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproguueckoil cuCTeMe XUMHYECKHX
sanemeHnToB JI.1. MenneneeBa; CTpOCHHE UX aTOMOB; HaXO0XIEHUE B MPUPOJIE.
duznyecKkue U XUMUIECKHe CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCHbl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[lepnoanueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kainplius. BakHeimue coenuHEeHHs] Kalblus (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. OPuznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuieckux 3nementos J1.1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOIAC. du3znueckue M




3.7

4.1

XUMUYECKHE CBOMCTBa skene3a. OKCuipl, TUApoKkcuabl U conu xene3a(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MONyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUS OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HAOJI0/ICHUE U OTIMCAHKE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA MOHAMHU HATPUS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BakHeline MeTaibl

7 UX COCTUHCHUS)

XHUMHS ¥ OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YesloBeKa. XUMHUSA U 3I0poBbhe. be3omacHoe ucnoab30BaHrEe BEIECTB U

XUMHUUYECKHUX peakuuil B ObITy. IlepBas momolip npu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHUYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX POJIb B 6LITy " IPOMBIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTepuajioB (CTGKJ’IO, CIIJIaBBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakiui oOMeHa, TermoBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOUTalb, PaJWyC aroMa, BaJCHTHOCTh, CTENECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, pEeakUMd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuassl (B TOM YMCIIE MUHEpAJbHBIE YHOOpEHUs, METaUlbl M
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII1€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne knaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, azor, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPON, OKCHIBI U THIPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xxenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YpPaBHEHUSM XHMHUYCCKUX PEAKIUH M HAXOJHUTHh KOJHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynupoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJTyYeHHE aMMHaka W H3y4yeHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MAcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJIOPHI-, OpOMHII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIbITHS, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudgeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX HIIEMEHTOB.

CreneHb OKUCIICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIi 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
Ou3nYeCKue U XMMUYECKUE SBJICHUS. XUMUYECKash pEaklUus U €€ MPU3HAKH.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMUYECKHUX JJIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepmonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. [lepuonapl u rpynmbl. @U3HYECKHI CMBICT TOPSAKOBOrO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX HJIIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX AaTOMOB

3.1

Ctpoenue BelecTa

Xumudeckasi cBsi3b. KoBaseHTHas (TOJisipHAsT ¥ HEMOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammmueckux peméTok (aToMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTBb CBONMCTB BELIECTBA OT THUIIA KPUCTAUIMUECKOW PEIIETKU U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepkKAUE U OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHA, aJIFOMUHUA, KCIIC34d. BJICKTpOXI/IMI/I‘leCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

du3nueckue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoBOAOpPOaa, CEPOBOAOPOaAA, aMMHUAKa

4.5

du3ruecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamios: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX I'MIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHoBaHUU U
aM(}OTEPHBIX THAPOKCUJIOB

OO6mme XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOMU, a30THOU, (HochHOpHON, KpeMHUEBON, YroabHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacro3HaBaHUWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIO ra3a B na60paTop1/H/I
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HOJ’IY‘ICHI/IC aMMHMakKa, CepHOﬁ U a30THOM KHCIJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKUX peakuii O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHNUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS M BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OajaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3EKTPOJUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIBHBIC U ca0bIe AIEKTPOIUTHI. CTENneHb JUCCOIHAIITN
Peakiuu nonHoro oomena. YciioBUsl MPOTEKAHUs PEaKluii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUuid B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHX OKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroled cpefbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHue MapHUKOBOro sddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B
OBbITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHUHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH MX coequHeHni. [ToHsaTHe o Koppo3uu MeTaioB, OCHOBHbIE
CHOCOOBI 3aIIMTHI UX OT KOPPO3UHU

[IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COSIMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).
[ToHsiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YTIeBoAaX — U UX

POJIM B )KU3HU YCITIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMHUYECKUM YPaBHCHHSAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-€¢ U3TaHMUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakxos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

NudopmanimoHHO-METOANIECKOE MMUCHhMO 00 OCOOCHHOCTSX TPETIOJaBaHUS
yueOHoro npeamera « Xumus» B 2025/2026 yueOHOM To1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Metoauueckue peKOMEH 1AM M0 U3YYEHUI0 TeMbl « OKUCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMKU» B IMIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4eOHO-MeToIMYECKOE 00eCIeueHHE MPOLIECCOB MPENOIaBaHUS XUMUH,
Oounosoruu, (PU3MKUA HA YPOBHAX OCHOBHOT'O OOIIIETO M CPEJHErO OOIIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3amanuii U1l TEKYILEro OLUEHUBAHUS 110 yU€OHOMY MPEAMETY « XUMUSD)
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

Kontekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

Mertoauueckue peKOMEHIallK MO CO3/IaHUI0 KJIIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT 0 po(duIiel U KJIACCOB C YIIIYOJICHHBIM U3YyYEHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HauuoHanbHOro npoekra «Oopazoanue» (KBantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

Metoanueckue pekomenaanuu. Opranu3zanus B3anmoaencTeus “Ilkona —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf
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MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/

o [JIOBAJI-JIAB https://globallab.ru/
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