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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUU Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHUEHIMMU TMPENnojaBaHusi y4yeOHOro mpeameTa «XUMHUSD» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1o XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOydeHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE IpEeIMETHOE COJIep>KaHHUeE,
IpeayCMaTpUBAET pACIpEAeNIiCHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHUSI XHUMHM C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs NMPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOTUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTPaMMbl N0 XUMHUHM CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBAECTCS U3 CUCTEMBI
IOHATUI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHnneneeBa kKak OCHOBHOT'O 3aKOHA XUMUMU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PacCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAYYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4EOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIaCCh» U «Du3uka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
(dbopMHUpPOBAaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LIETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW NEATETbHOCTH, MO3HAHWS M CaMOTIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, MCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, PUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeIbHOCTH;

— ¢opMmupoBaHHEe Y OOydYalOIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DSKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIMTAaHMIO HAa OCHOBE YCBOGHMS OOILEYESIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YUYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTonax Mo3HaHMWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BewniecTBa. Pacu€rsl mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKas pPEakus U €€ MPU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu paboOThl B JIAOOpAaTOPUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCALMS BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aUMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCH]IA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BhITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBEACHUE OYUCTKU TTOBAPEHHOU
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHellline npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIis KUCI0poa.



TennoBoit 3¢ (deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B Npupoze,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciots
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccudpukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKkrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AyXe, MOJIyYEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa3laMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposa ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEW pacTBOPEHMs BEIIECTB C Pa3IUyHOMN
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHONM MACCOBOM IOJIECU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNUE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIIOT U IIEI0UEH, U3yUEHHUE B3aUMOACHCTBHUSA



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KACIOT ¢ METANIAMH, PEAKIUil
HEUTpAIU3alMHU, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEIUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHeiilne KIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue atomMoB. XHMHYECKasi CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAMKU XUMUYECKUX diemMeHTOB. [lonsitue o
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u qiuHHonepruoaHas popmel [lepuoanueckoi
cucteMbl xumudeckux snemeHToB J[. M. MengeneeBa. llepuoabl W TpyIIibL.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paguyca aTOMOB XHWMHYECKUX 3IIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHasi W HEMOJISIpHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mescnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsSI3ed TMPU W3YYEHHM XHMHHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOJUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JSJICKTPUUYECKUN 3apsll, BEUIECTBO, TEJI0, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, OJIE3HbIE
MCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaimsa XuMA4eCcKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIoBoMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHHUS.

[lonsiTue O CKOPOCTM XUMHUYECKOM peakuuu. lloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HCIOJIb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonpl, aHrMOHbl. MeXaHW3M JUCCOLMALMKM BELIECTB C PA3JMYHBIMU BUJIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUI U COJIeH B CBETE MPECTABICHUN 00 SIEKTPOIUTHYECKOM TUCCOLUAIINY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M amMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPHAIOB), ITPOBEACHHME OIIBITOB, WJLIIOCTPUPYIOIIMX
NPU3HAKK TNPOTEKAHHMS peakuidl HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkUu pas3lIoKeHUs,
COCIIMHEHHUS), pACIIO3HABAHUE  HEOPTraHWYECKHX  BEIIECTB C  ITOMOILBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiNHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTEeNEeHU OKucieHud. CTpoeHne U (pU3MYECKUe CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wiesnodamu). Xuoposoaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YesioBeKa. BaskHelre XI0puabl U UX HAX0KICHUE B
IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMHUYecKue cBOMCTBa cepbl. CepoBONOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMH4eckue cBoMcTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKIMM, JeKallhue B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXAaIOLIEl Cpelbl COECAUHEHUSMH cepbl (KHUCIOTHBIE IOXKIW, 3arpsA3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIEHHA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupojae. AMMuUax, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMPEACTaBUTENS Kilacca KHUCIOT M crhenududecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIOTPOIHBIE
moaupukammu Gocdopa, Guzndyeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucimora, GU3NYECKUE U XUMHYECCKHE CBOMCTBA, MOJyYCHHE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOwmas xapakrtepucTthka 31eMeHToB [VA-rpynnbl. OCOOGEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJICOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. OKcuabl yriepojaa, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHUCTBHE HA JKHUBBICE OPraHU3Mbl, T[OJy4Ye€HUE U
IpPUMEHEHUE. DKOJIOTUYECKUe MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KavecTBeHHass peakiuss Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
poJiM B JKM3HM YeJoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKUX H
HEOPTraHWYECKUX COETMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHns o0 OKcuie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHel1e cTpouTeNbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IEMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30macHOrO  MCIOJIB30BaAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3ydeHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIO/ICHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TaJIOT€HUIOB), 03HAKOMJICHHE C 00pa3laMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cylb(haT-uoH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOWCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHd HAa HOH aMMOHUS U
docdar-uoH W uU3ydeHHWE TPHU3HAKOB UX MPOTEKaHUS, B3aUMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK aimasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUCHHUE MPU3HAKOB UX
[IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «BaxkHelline HeMeTaulbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTaiuioB. OU3nyeckue U XUMUYECKUe CBOMCTBAa MeTaoB. Oomue
CrocoObl TIONy4eHUs] MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[[leounbie MeTauibl: noNokKeHue B [leproanueckoil cucTeEMe XUMUYECKUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUABI HaTpud MW Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COCJIMHEHUMH.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KAJIbLUWM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoae. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [leproguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METALIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMHU, H3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJIe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KA4EeCTBEHHBIX PEAKIIMi HA HOHBI: MarHus, KaJblKs, aTIOMUHUS, IUHKA, xkene3a (1I)
u xenesa (II), menu (II), HabOmromeHUE M OMHMCAHHE IPOIECCOB OKpaITWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJoBaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelue
METAJUJIbI K KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycTHUMas
KOHIIeHTpalus BemlecTs, aanee — [1/1K). Ponb xuMuu B penieHun SK0JIOrMYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnuoie ceasu

Peanuzanust MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKauusa, NEepPUOAUYHOCTb, HAOIIOIEHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATBHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALHUN W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprMoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWIO, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMei o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX JICSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITOTHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aH1H y4E€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHbHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApHUIIEH C IMO3UIHAHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABISIOLINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATENIbCKOW KYyJIBTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypO, MOOCTYNHBIMH TEXHHUYECKHUMH CpPEJICTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TMpaBuUi OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEJIMETHBIX 3HAaHUM 1O  XHMHH, OCO3HAHHBIM  BBIOOp
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IETIECO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUs, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHs PyKOBOJCTBOBATHCS UM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE MOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLEecC, OSKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYISTHBHBIC), KOTOpPhIE 00ECTeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKANMKA XUMUYECKUX BEIIECTB U XUMHYCCKUX PEaKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMpPEeIMETHBIE U
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBIIATh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3YyUAEMbBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeliCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIllMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPHUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHBIE  pPE3yJbTaThbl  IMO3HABATEIBHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
nabopaTopHOI pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4YE€OHOrOo COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICIICHHNE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbosee 3GeKTUBHBIE CITOCOOBI peleHusl yYeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIHHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BHUABl JEITEIBHOCTA IO T[OJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNN, TIPEOOPA30BAHUIO U PUMEHECHUIO B PA3TUYHBIX YICOHBIX U HOBBIX
CUTYyaIusX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi pPeaKius, KIacCU(pUKALUA pEeaKiuil: peakuuu
COCIMHEHUSA, PEAKIMU Pa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBONU 3PPEKT peaKiuH,
AJIpO aToMa, dJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBSA3b, MOJISIPHAST U HEMOJISIpHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, WOH, KAaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JIOJsl BeIleCcTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BEUIESCTB U UX MPEBPAIICHUN;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxkeHusa B Ilepuonuueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymmna)y, maieie u
OosbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPble HMEIOTCS B
tabmune «llepmomnueckass cucTteMa XuMmudeckux diaemeHToB [J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee 9uciio SJIEKTPOHOB U
pacrpeielieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJCKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COEIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMK MBICIUTEIBHOU JIEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUSI CBOWCTB
BEIIECTB W XHUMHUYECKHX PEAKLIHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUSI — HaAOJIOJICHHE, W3MEpPEHUEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMHUUYECKHUX OIBITOB MO MOJIYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIel PacTBOPEHHOIO BEIIECTBA, IMUIAHUPOBATh M IMPOBOJIUTH
XUMHUUYECKUE SKCIIEPUMEHTHI MO PAaCIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHUCJIOT C TOMOILbIO MHJIUKATOPOB (JAKMYC, (PeHON(PTATIEUH, METUIOPAHXK

U ApyTHE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’KHOE BENIECTBO, BAJCEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAS] IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJieHTHA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH TH MOHITUA MPU OMTMCAHUU BEIIECTB U UX MPEBPAICHUI;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHI XHUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «1no0odyHas
noarpymnmna (b-rpynma)», manble u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(ULIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBYy YYaCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA NOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKaHUS XUMUYECKHX TMPEBpAIICHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pPEaKIu;

COOJTI0IaTh TIPaBMIIA MTOIH30BAHUS XUMUYECKON TIOCYI0M U 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAFOIINE KaYeCTBECHHBIN COCTAB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTR;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3CH — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakiuii, E€CTECTBEHHO-HAYYHbIC METOJABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
Ne HaumeHoBaHMe pa3/ie/ioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KonTposabHubie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKOU JeATEIbHOCTH
YeJioBeKa
BemectBa u xumnueckue
1.2 B 15 1 https://m.eds00.r/ONNXR1VFO
peakiuu
Wroro no pazneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
Bosayx. Kucnopoa. [Tousarue
2.1 X poA 6 https://m.edsoo.ru/DSBORTY30
00 okcuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCIJIOTaX U COJISIX
Bopa. PactBopsl. [lonsitue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KIBM
00 OCHOBaHUAX
OCHOBHBIE KJIaCCBI
24 HEOPraHUYECKHUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COEMHEHUI
Hroro no pazneny 30




Pasznen 3. [lepuoguueckuii 3axon u [lepuoguyeckasi cucrema xummueckux 3jaemMenToB /. M. MenaeneeBa. CtpoeHune aToMOB.
Xumuueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuoauueckuii 3aK0H U

[Tepuonnueckas cucrema
3.1 XHUMHYECKHX JIEMEHTOB JI. 7 https://m.edsoo.ru/TCBIBVWFZ

N. MenneneeBa. CtpoeHue

aToMa

XUMHUYECKas! CBI3b.
OKHUCIIUTENBHO-

3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIbHBIE
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >




9 KUIIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUE 1 yroyOneHue 3HAHUIA
1.1 P yry 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHoBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEeaKIIHii
DNEKTPOIUTHYECKAs JUCCOLHUAIIM.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHYECKUE peakllui B pacTBOpax
Hroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
OO0mas xapakTepuCcTUKa XUMHUUECKIX
2.1 i Xapaierep 4 1 https://m.eds00.r/ZTN1F700I
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
24 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHUI U UX COSANHECHUS
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

3.1 ‘ OO0uIre cBOiicTBa METAJIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeia
BemecrBa 1 maTepuaisl B XKU3HA
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
yelnoBeKa
Hroro no pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
Ne Hara DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI
[Ipenmer xumuu. Pois xumuu B
1 JKU3HU 4yesoBeka. Temna u 1 https://m.edsoo.ru/L62DS2CZR
BeIeCcTBa
[TonsiTre 0 MeTOIaX MO3HAHUS B
2 A 1 https://m.edsoo.ru/9ZJ AEW050
XUMHH
[IpakTrueckas padora Ne 1
«IIpaBuna paboThI B
3 1ab0paTOPUN U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOparieHus ¢ 1abopaTopHBIM
000pyIOBaHUEMY
YucTele BemecTBa U CMECH.
4 VCTPIC BELIECTRA 1 eMeeH. 1 htps://m.edsoo.r/6TME2 IFW8
Crioco0wI paznienieHus: cMecei
[TpakTnyeckas padora Ne 2
«Pa3nenenue cmeceit (Ha
5 a ( . 1 https://m.edsoo.ru/K3LS5MCRY
pUMeEpe OYUCTKU MOBAPEHHOM
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLSO4WTB8
XUMHUYECKUE AIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XMMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
[IpocTeie u COXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5




10

11

12

3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

OTHoOcHUTeNbHAsA aTOMHas Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd
macca

MaccoBas J0JI XUMHYECCKOTI'O
JJICMCHTA B COCANHCHHNHN

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE

13

14

15

KomnuectBo BemectBa. Moib.
MognsipHas macca

duznyeckre 1 XUMHUUYECKHUE
SIBIICHHS. XUMHAYECKast peakuuia
HpI/ISHaKI/I " YCIIOBUA

MPOTEKAHUS XUMUYECKUX
peakuun

https://m.edsoo.ru/368UNL5Y2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNIKQS5

16

3aKoH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKUE
YpaBHEHUSA

https://m.edsoo.ru/MSDS4IHVM

17

Brrunciaenus konmyuecTsa,
Macchl BEIIECTBA I10
YpaBHEHUSM XUMUYECKUX
peaKkuuit

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmst xumuaeckux
peakiuit (CoeTnHeHNs,
pa3noKeHus, 3aMeIICHHUs,
obMmeHa)

https://m.edsoo.ru/L4807LAGB




19

20

21

M. B. JIoMOHOCOB — y4€HBIi-
sHIMKIoneauct. O0o0IEeHNe U
cucTeMaTu3alus 3HaHui

Kontponbnas padora Nel mo
TeMe «BemiecTBa 1 XUMHUYECKUE
peaKIum»

Bo3ayx — cmech razos. Cocras

BO3ayXa. KI/ICJ'IOpO,Z[ — JJICMCHT
H IIPOCTOC BCHICCTBO. Os30H

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/ XONONRN 1P

22

Ou3nuecKrue 1 XUMUIECKHE
CBOICTBa KHCIIOpO/a (peaKkUU
OKucIieHus, ropeaue). [lonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0b! moryueHust
KHCIIOpPO/Ia B JIA0OPATOPUH U
MPOMBIIIJICHHOCTH.
IIpumenenue kuciopoaa

https://m.edsoo.ru/VIWB6A2RD

24

TemoBoit 3¢ pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXUMHYECKOM ypaBHEHUH,
9K30- U SHIAOTEPMHUECKUX
peaxkuusax

https://m.edsoo.ru/PNMKIZHKX

25

26

Tonnuso (He(dTh, yroiab U
MeTaH). 3arpsi3HeHHE BO3/AyXa,
CIOCOOBI €ro MpeAoTBpalleHUs

[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/Ia, N3yYCHHE €T
CBOMCTB»

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R




27

28

29

Bonopoa — aneMeHT u npoctoe
BemecTBo. Haxoxaenne B
pupojie

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

IloHATHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crioco0bI mostydeHust BOAOPOa
B 1abopaTopuu

[TpakTiueckas pabota Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPOJIa, U3YUECHHE €r0
CBOWCTB»

MounsipHbliii 00bEM ra3oB. 3aKOH
ABoranpo

https://m.edsoo.ru/C9TO9UCIP

https://m.edso00.ru/SS3IWAX33K

https://m.edso0o0.ru/M3KSO10Q0DQ

33

Brruncaenus o0néma,
KOJINYECTBA BEIECTBA r'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIeCTBA UITH 00bEMY

https://m.edsoo.ru/MXGOY304M

34

Brrunciaenus 00MOB ra30B 1O
YPaBHEHHIO pPEaKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIEHHH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

36

duznueckre 1 XUMHUUECKHE
CBOMCTBA BOJEI

CocraB ocuoBauuii. Ilonstue 00
WHUKATOpax

https://m.edsoo.ru/7JAOGEZK4R

https://m.edsoo.ru/IXB2W6IVL




37

38

39

40

Bopa kak pactBopuTeb.
HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B pacTBOPE

[TpakTrueckas padora Ne 5 mo
teme «lIpurotosnenue
pacTBOPOB C ONPEIEIIEHHON
MacCOBOM J0JIel paCTBOPEHHOTO
BEII[ECTBAY

KoHnTtponbHas padora Ne2 mo
teme «Kucnopon. Bogopon.
Boma»

OKcuabl: cocTas,
KJ1accu(uKalus, HOMEHKIaTypa

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/IM7935DRY

https://m.edsoo.ru/STFSJINAY

41

[TonydyeHue nu XuMHYECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHUJOB

https://m.edsoo.ru/8JAZ9YWS2

42

43

44

OcCHOBaHUS: COCTaB,
KJaccuukanus, HOMEHKJIaTypa

[TonyyeHnue u XuMU4eCcKue
CBOMCTBa OCHOBaHUM

KucnoTtsr: cocTas,
KIIaccu(UKaIus, HOMEHKIATypa

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

46

[Tony4yenue n XumMu4ecKue
CBOMCTBA KUCIJIOT

Conu (cpenuue):
HOMEHKJIaTypa, CII0COObI

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JISNUIM9TJ




47

48

MOJTYYCHHS, XUHMHUYECKHE
CBOMCTBA

[TpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3aga4 1o reMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHUIN»

I'eneTnueckas cBI3b MEXKOY

KJIaCCaMHU HEOPTaHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O0001EeHUE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/STBUOEEYN

50

51

52

53

KontponpsHas padora Ne3 mo
TeMe "OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCAMHEHUI"

[lepBble MONMBITKH
KIJIaCCU(PUKAIUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX PJIEMEHTOB
Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKHUX d1eMeHTOoB /1. M.
Menpeneena

[lepuonpl, rpymel, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo0.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWIRXN

54

55

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTombl

CTpOCHI/IC OJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVE8B2




56

57

ITepuonuueckoii cucremst /. U.
Menneneena

XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuonuyeckoro
3aKOHA JIJIs Pa3BUTHS HAYKU U
npaktuku. Jl. I. MenaeneeB —
YU€HBIU, IEAAror U rpakJlaHuH

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickas mpoBepovHas
pabora

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTtponpsHas padora Ne4 mo
teme «CTpoeHue aToma.
XuMuyeckas cBsizby /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/FTIZF99WF

60

DIEeKTPOOTPULIATETLHOCTh
ATOMOB XUMHWYCCKUX DJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

62

HonHasg xuMuyeckas CBI3b

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

https://m.edsoo.ru/3SY 1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

64

KoBasteHTHas HenonspHas
XUMUYECKasl CBS3b

CreneHp OKHUCIECHUSI

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66




OKHUCIIUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTEJIbHBIE PEAKIIUU

66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeiit ypok. O600IICHHE U
cUCcTeMaTu3alys 3HaHUHU 110

67 1 https://m.edsoo.ru/4ARH7M35NF
teMe «CTpoeHue aToma.
XUMHYECKAS CBA3LY
Pese i1 ypok. O0001enne

68 PBHBIH YP iH e 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3AaLMs 3HAHUN
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9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aKoH.
[Tepuonuueckas cucrema
XAUMHYECKUX dj1eMeHToB /1. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

https://m.edsoo.ru/WTOIWRA2Q

By XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4Y5CFRV

KonrtponsHas padora Nel no
teme «lloBTOpeHue n
yriyOJieHre 3HaHUW OCHOBHBIX
paszenoB Kypca 8 kiacca»
Knaccugukanus XuMuaeckux
peaKIuii o pa3Iu4YHbIM
MpU3HaKaM

[TonsTue o ckopocTu
XMMHYECKOHN PEAKIUU.

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

https://m.edsoo.ru/6VLXCYY7N




IloHsiTHE O TOMOTCHHBIX U
IreTCPOTrCHHBIX PCAKIUAX

[TonsiTHEe 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakinu U
MOJIOKEHNE XUMUYECKOTO
paBHOBeECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V 11026

10

Teopus 3NEKTPOIUTHYECKON
nucconuanuu. CUiabHbIEe U
ca0ble JICKTPOTUTHI

https://m.edso00.ru/2KCYCLZ16

11

12

13

14

HoHnHbIe ypaBHEHHsI peakui

XHUMHUYECKHE CBONCTBA KHCIIOT
1 OCHOBAaHHUU B CBETE
Mpe/iCTaBICHHH 00
BJIEKTPOIUTUYECKON
JIHCCOIHAIIAN

XHUMHUECKHE CBOMCTBA COJICH B
CBETe MpecTaBleHu 00
AJIEKTPOIUTAYECKON
JIHCCOIHAITAN

[TonsTre o ruaponuse conen

https://m.edsoo.ru/VN2SBIONI1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

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

15

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG




16

17

18

[TpakTrueckas padora Ne 1.
«Pemenne
AKCIEPUMEHTAIIbHBIX 332U

Kontponbnas padota Ne2 1o
TeMe «DIIEKTPOIUTHYECKAast
aucconuanus. XUMHYECKue
peaKkIu B paCTBOpPaX»
OO61mas xapakTepucTHKa
rajioreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/7VXTFHIT4

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

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTa, XUMHWYCCKUC
CBOWCTBA, MOJIyYCHHE,
MIPUMCHCHHE

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTnueckast padora Ne 2 o
teme «lloryueHnue consHOM
KHUCJIOTBI, U3y4EHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BISHO70F

22

23

OO6mrast XxapakTepucTrKa
aneMeHToB VIA-rpynmsl

ANOTpOIHBIE MOJU(PHUKAIINN
cepsl. Haxoxxaenue cepsl u e€
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

28

29

CepoBopmopo, CTpoeHue,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

Oxkcunpl cepsl. CepHas
KHCIIOTa, (U3NYECKUEe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMUYECKHE peaKklnu,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJIyYEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI
Brruncnenue maccoBoil nonu
BBIXOJIa MPOJIyKTa peakluu
OO6mrast XxapakTepucTruKa
271eMeHTOB VA-rpynnsl. A30T,
pacnpoCTpaHEHUE B IPUPOE,
¢busnyeckue 1 XUMHUECKHUE
CBOMCTBA

AmMHaK, ero pu3nveckue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o
teme «Ilomydyenne ammmuaxa,
U3yYEHHE €ro CBOHCTBY

https://m.edsoo.ru/JORP641FJ




31

32

33

34

35

A3o0THas kucnora, eé
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

Hcnonws3oBaHne HUTPATOB U
COJIEld aMMOHHUS B Ka4eCTBE
MUHEPATBHBIX YIO0OPEHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIMHEHUSIMH a30Ta
docop. Oxeun pochopa (V)
u hochopHas KUCIIOTa,
(bu3nYecCKre U XUMUICCKHE
CBOMCTBA, IOJIy4CHHUE

Hcnons3oBanue pocdaros B
KauecTBE MUHEPATbHBIX
ynoopenuii. 3arpsi3HeHue
MIPUPOAHON cperbl hochaTamu
VYraepon, pacipocTpaHEeHHE B
npupoje, puzndeckue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunpl yriaepona, ux
¢bu3nyeckre 1 XUMHUECKUE
CBOMCTBA. DKOJIOIHYECKHE
poOIEeMBl, CBSI3aHHBIE C
okcuoM yriepona (IV)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHasa KACIOTa U €€ COJIU

https://m.edsoo.ru/OHOHDG6IPA

38

[IpakTuyeckas padora Ne 4 o
teMme "[lonydyeHue yriekuciaoro

https://m.edsoo.ru/G2HZXQGCS




39

raza. KauectBeHHast peakius
Ha KapOoHaT-HOH"
[TepBoHavanpHbIC TOHITUS 00

OpPraHN4Y€CKUX BEIIECCTBaX KakK
0 COCAUMHCHUAX YITIEpoaa

https://m.edsoo.ru/30TIZ109Z

40

41

42

43

44

45

Kpemuuii u ero coeguHeHus

[TpakTrueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3a7a4 no teme «BaxHeimue
HEMETaJUIbl U UX COCTUHEHUS

KonTponbnas padora Ne3 mo
TeMe «BakHelre HeMeTaubl
U UX COCTMHEHUS

OO1w1ast xapakTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTauloB. Merayundeckas
CBA3b U METa/UIMYeCcKast
KPUCTAJUINYECKast PELIETKA.
PusnyecKue CBOMCTBA
METaJJIOB

XHUMHUUYECKHUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUECKUN Psijt
HaIpsHKEHUH METaJUIOB

OO1u11e crnocoObl MOTyYeHHS
MeTauioB. CIiaBbl.
Beruucrienus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIH

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7E8D0D77Z

https://m.edsoo.ru/S85J9UGH?3

https://m.edso0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D




OAVH U3 pCarCHTOB COACPKUT

puMecu

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 [Ilenounble MeTAIUTBI https://m.edsoo.ru/X1B4BPUW?2
OKCHIBI U THAPOKCHUALI HATPUS

48 g APOKCIILET Hatp hitps://m.eds00.r/Q4DX0G3U9
H Kaus
[IenoyHO3eMENIbHBIC METAIIIIBI

49 o . https://m.edsoo.ru/REOCDY0K6
— KUIBLUHA U Mardui
Baxueiiime coequHeHns

50 https://m.edsoo.ru/CJRO6CMZA
KaJIBIIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 o https://m.eds00.ru/OSPXGG1BE
3HAHUHI
JKECTKOCTh BOJBI U CIIOCOOEI €€

52 https://m.edsoo. s u/WNFEMBFTTTP
YCTpaHECHHS
[IpakTuueckas padorta Ne 6 o

53 Teme "JKECTKOCTh BOIBI U https://m.edsoo.ru/NFIROKBS8J
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHuH https://m.edso00.ru/9ZJ8RD1TV
AMmdoTepHbIe CBOMCTBA OKCHIA

55 (orep A https://m.edsoo.ru/NISKIIOJ5
Y THAPOKCU]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKCHUabl, THAPOKCUILI U COJIH

57 A P g https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O000I11IeHNE U CUCTEMATHU3aIHsI

58 . https://m.edsoo.ru/NAON6HGKZ
3HAHUHA
[IpakTuyeckas pabora Ne 7.

59 https://m.edsoo.ru/ZN7GOQSMX

Pemenue SKCIICPUMCHTAIIbHBIX




60

61

62

3a7a4 o teMe «Baxxuenue
METAJUIbl U UX COEIUHEHUI

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WA COTCPIKUT
npuMecu. Berauciienus
MacCOBOM J0JIY BEIXOJ1a
MPOAYKTa PEAKIINHU
O00011IeHIE U CUCTEMATU3AIUS
3HaHUH

KonTponbnas padora Ne4 no
Teme «BaxHelmme MeTauibl 1
UX COCJIMHEHUS)

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MOBCEIHEBHON XKU3HU
YyeJioBeKa

https://m.edsoo.ru/OFI32JMT0

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
Ponp xumuu B penieHun
AKOJIOTHUECKUX MPOOIEM

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

https://m.edso00.ru/180Q203Y28

66

Pesepubiil ypok. O60611eHIE
M CUCTEMAaTu3alys 3HaHu!

https://m.edsoo.ru/DT1BAS5U4

67

68

PeseprubIil ypok. O600611eHIE
MU CUCTEMAaTU3aIys 3HaHU!

PesepBHbIit ypok. O600111IeHNE
Y CHCTEMAaTU3allus 3HAHUH

https://m.edsoo.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

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

1.1

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js XHUMHYECKOro
9JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKAsT PEaKIys,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pasioKeHus, peaKkUUH 3aMEUIeHMs, peakUuu OOMEHa, B3K30- HU
SH/IOTEPMHUECKUE PEAKIIMU, TEIUIOBOW A(QEKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

MNPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMyT

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

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

ABoraapo

1.5

1.6

OIpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIYy U COCTaBy

YYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHECHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxxHeume npeACTaBUTENINM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui o popmynam

2.3

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

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOYXHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpaHICHI/H\/JI B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C ITOMOILIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTIeHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

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

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSTHM: AApO aroMa,

AJNIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTalb, paguyc aTroma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJIEHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

OIMCHIBATh U XapaKTepr30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobouynas moxarpymnma (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoauueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{eHI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHCJI0

AJIEKTPOHOB U paclpeesieHUue UX M0 IEKTPOHHBIM CII0SIM)

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

COCANHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTUYECKAs TUCCOLMALNS,
peakiu HOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aAJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHaSI, MOHHas,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

L.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHUX peakuuit
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIun

[To Ttemam: «Hemeramibsl u ux coeguHeHus» U «MeTamibl U UX
COETMHEHUS»

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
ONMCAaHUE IPUMEPAMHU MOJIEKYJIIPHBIX M HWOHHBIX YypaBHEHUN

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATh YPABHCHU pCaKHHI;'I, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

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

YCIIOBHSIX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSIMHU IO BBINOJIHEHUIO
1ab0PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO H COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC ONEPAIlUU MBICIIUTEIBHON JIEATEITPHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CJACACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIG
METOJIbl TO3HAHUS — HAOIIOJACHHE, W3MEPECHHE, MOJCIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayabHBIE XUMUYECKUE MTOHSATHUS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

IIonsTue o MCTOJaXx IIO3HAHWA B XUMHUH. Yucteie BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJEKyJIsApHas Macca. MaccoBas 4011 XHMHUYECKOTO

JJICMCHTA B COCINHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Mosb. MonsipHass macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

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

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peaklusa U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeUIeCTB.  XMMHMUYECKHE  YPaBHEHMS.
Knaccupukanus  XxuMuuecKnx  peakuuid  (COeAMHEHHUS,  Pa3JIOKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOHM MOCYyAOH, C
npaBuIaMu paboTHI B JabopaTopuu U mpuéMamMu oOpamieHus ¢ J1abopaTopHbIM
o0opy/soBaHHEM, U3Y4YEHHE M OMNUCaHue (U3UUECKUX CBOMCTB 00pa3lioB
HEOPTraHWYECKUX BEIICCTB, HaOmoAcHUE (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpEHHE CBEUYH, TMPOKAIMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHWI, HaONIOJICHWE U OINHCaHue
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peaKkiui (pas3lokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(1l) mpu HarpeBanuu, B3auMOJEIICTBHE JKele3a ¢ pacCTBOPOM




commu meau(Il), m3ydenne cnocoOoB pasieseHUs CMecei (C TOMOIIBIO MarHuTa,
¢mibTpOBaHME, BHIMAPUBAHKUE, AUCTUILIALMS, XpoMarorpadus), npoBereHue
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE W OIHCAaHHE pPEe3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoIeNIeld MOJIEKYJI (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B nmpupoje, Pu3ndeckue U XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunabl. [Ipumenenne kucimopoaa. CriocoOs
IIOJIyUYEHUsl KHMCIIOpoJa B JabOpaTopuu U IMpoMblIeHHOCcTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TennoBoil 3¢ (dexkT XuMUUECKOM peakuuu, TepMOXMMUYECKHE YpaBHEHUS,
9K30- M 3HJIO0TEPMHUYECKHE peakiuu. TOIMBO: yrojib U MeTaH. 3arps3HeHHe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0A

2.3

24

2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
du3nYecKre W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnors! 1 comn
MomnsipHblil 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOphI.
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOJE U B JKU3HM 4eioBeka. Kpyrosopor
BOABl B IMpHpoAE. 3arpsi3HEHHE MPUPOAHbIX BoA. OXpaHa U OYHMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus neopranmvecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEepHble) U
HeconeoOpa3yronie. HomeHnkiaTypa okcuaoB. @U3MUECKUe M XUMHYECKUE

CBOMCTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBOMCTBA

ocHoBaHu. [loydenne ocHOBaHMM
Kucnotel. Knaccudukamust kucnor. Homenknarypa kucnor. @usndeckue u
XUMHYEeCKHe cBoicTBa kucioT. Pan aktusHOcTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuyenue coisei
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COEIMHEHUI

XVUMUYECKUN OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U H3yueHUeE
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TopeHus (Ioxapa), O3HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoJa (FOpeHHE), B3aUMOJEHCTBUE
BOJIOpOJA c OKCHJIOM meau (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAaIOB), HaOMIOIeHHE O0pa3IOB BEUIECTB KOJUYECTBOM 1 MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEAENEHHOW MaccoBOU
JIOJIE  pacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TOMOUIBIO HMHIAMKATOPOB,
UCCIIEIOBaHUE OO0pPa3IlOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, uzyuenue Bzaumoeiictsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAKIUi HEeUTpaIu3aIm, MOJydeHHE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTalja JpPyruM Hu3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueiimme

KJIaCCbhl HCOPTaHNUYCCKUX COCUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBple MONBITKM KJIacCCU(PHUKAUU XUMHUECKUX 3yeMeHTOB. [lonstue o
IpyMIax CXOAHBIX 3JEMEHTOB (ILENOYHbIE U IET0YHO3EMENbHbIE METaJlIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUBI U TUAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepuoanueckas cucremMa XUMHUYECKUX DIIEMEHTOB
AWM. Mengeneea. KoporkonepuoaHas # UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckont cucremsl xumudeckux diaemeHToB .M. Menneneesa.
Ilepuonpr n rpynnsl. U3HYECKHI CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
DJIGKTPOHHBIX 00070YeK aTroMoB TMepBbIX 20 XWMHUYECKUX JJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOWCTB MO TpyIIaM U IMEepUOJIaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi cBs3b. KoBajeHTHast (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

:‘)HeKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHEC TUAPOKCHIAa HMHKAa C pacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIMIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pa3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B llepnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATTMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHApOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTraHUYCCKUX BCIICCTB




1.3

Kraccudukarust XuMu4ecknx peaknuii mo pa3aIugHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3 QeKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XAMHYECKOU p€aKkuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTENIEHO-BOCCTAHOBUTENLHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKaHUSI PEaKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUM W COJIEH B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKlluu Ha HOHBI. ITonsatue o TuapoJIm3e coJieit

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KpPUCTaNTNYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJUloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEJIOBAaHUE  BJIEKTPOIPOBOAHOCTH  pPacTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALMU  KHUCIIOT, HIeJo4e u coneil (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
IPOTEKaHUs peaKklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0pa3oBaHHe BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pPeakluil (ropeHue, peakiuu pa3ioKeHHsl, COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux coeauHeHUs

2.1

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

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKHe CBOICTBa




MPOCTHIX BEIECTB — raJIoreHOB. XMMHUUYECKHE CBOMCTBAa Ha MpPUMEpPE XJIopa
(B3auMOJeHCTBHE C METalIaMH, HEMETAJUIaMH, IIeJouaMu). XIOPOBOAOPO.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbl MU NX HAXOXKACHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u (pu3ndeckne CBOWCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBbIE MOIUDUKALNU
KHCIIOpOoJia U cepbl. XUMHUUYECKUE CBOHCTBA cepbl. CepoBOIOPO/I, CTPOCHHUE,
dusnyueckue U XxuMmuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NUYECKUE U XUMUYECKUE CBOMCTBA
(ob1mue xak mpeacTaBUTeNs Kiacca KUCIOT U cneruduieckue). XuMHUIECKUe
peakuuy, JeKalue B OCHOBE MPOMBIIIIEHHOIO Croco0a MoIy4eHUs CEepHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cynb(ar-uoH. HaxoxaeHnue cepol u e€ COeMHCHUN B MPUPOC. XUMUIECKOES
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COeTUHEHUSAMU Cepbl (KUCIOTHBIC TOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIECHHUS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHUA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue u XuMUIeckrue cBoiictBa. KpyroBopot azora B mpupose.
AMMHak, ero (QusMueckue W XUMHYECKUE CBOMCTBa, MOJIydYeHHE U
npuMmeHenrue. Conn aMMOHHMS, UX (pU3MUECKHMEe W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre cBocTBa (001Ie KaK MpeCcTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHMSI B Kaue€CTBE MHUHEPAJIbHBIX yn0OpeHHil. XUMHUYECKOe 3arpsi3HEHue
OKpY’Karollel cpesibl COeTUHEHUAMH a30Ta (KUCIOTHbIE JOXK/H, 3arpsa3HEeHHE

BO3/yXa, I0YBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, Gu3NIecKue U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, moiyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

OO6mas xapaktepuctuka 371eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKkTepHbIE CTENEHM OKHCICHHA. YTJIEpOoid, aJIOTPOIHbIE

Mou(UKaIMK, pacHpoCTpaHEHUE B Ipupone, (U3NYECKHEe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCHIbI yriiepoa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
s dext. YronapHas kuciota u €€ CoiaM, UX (PUINYECKHE U XUMUYECKUE
CBOWCTBA, MOJIydeHUe U npuMeHeHue. KauecTBenHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, IJULEpPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsarue o Ouosornuecku
BO)XHBIX BEIECTBaX: XHpax, OeJIKax, yIrieBoJaXx — M HUX POJU B KU3HHU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COEeIMHEHUN

2.7

Kpemuuii, ero Qu3uueckue M XUMHUYECKHUE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcugie kpemMuusi(IV) u kpemuueBoi kucinore. CUIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TPOMBIIUICHHOCTH. BakHEHIHe CTpOoUTeIbHBIC
MaTepHualibl: KepaMmHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0C30MMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIM HA XJIOPH]I-
HOHbl W HaOMIOEHHE MNPU3HAKOB HMX MPOTEKAHUsS; OMBITHI, OTpa’karoliue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3liaMH XJOpPHIOB
(raJloreHN10B); O3HAKOMJIEHHME C oOpa3namMM cepbl M €€ COECIUHEHUSIMHU
(BO3MOXXHO HCMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUs caxapa MoJl JIeiicTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
M3Yy4YE€HHE XMMHUECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
Ka4eCTBEHHON peakIuu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MPOTEKaHUs; 0O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIONB30BAaHUE BHUJICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHUH; TOTyIeHHE, COOMpaHUe, pacrioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEJECHNE KAaUECTBEHHBIX pEaKLUil Ha WMOH

amMmMoHMST U (ochaT-MOH M HU3ydyEeHUE MPU3HAKOB HX MPOTEKaHMUS,




B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3y4Y€HUE MOJENIEd KPUCTATITMYECKUX
pem€Tok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIJICHHE C IIPOILECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAaYeCTBCHHBIX PEaKIMi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB MX MPOTEKAHHUSA, O3HAKOMIICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHeHe HeMeTauIbl U UX COCAUHCHUA»

MeTamuisl ¥ BX COCIUHECHUA

3.1

OO01ast XapakTepuCTUKAa XUMHUYECKHUX 3JEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB [I.1.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTaJIoB. MeTalmnyeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdyecKass pemerka. OJNEKTPOXUMHUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTalJIO0B

3.2

33

Ouznyeckue U XMMHUYECKHe cBoiicTBa MeTasmioB. OOIIMe crnocoObl MOTy4eHHs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproauyeckoil cucTeMe XUMHYECKHX
sanemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B MPUPOJIE.
du3nyecKkue 1 XUMUIECKHE CBONCTBA (Ha mpuMepe HaTpus U Kamus). OKCHbl
U TUAPOKCHUABI HATPHUA W KaJuA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COEeIMHEHUN

34

[llenouyno3eMenpHbIE METAIBI MarHuii W KalbIUM: IIOJIOXKCHHE B
[Iepnognueckoit cucremMe xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi M Kajublivs. BakHeillne coenuHEeHUs] Kalblus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J .. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpuponae. Ouznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucreme XuMudeckux 3neMenToB /1. 1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IPUPOAC. dusznueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKcuapl, TUApOKCHabl U conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMyi METAJJIOB U CILIaBOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKITNI Ha NOHBI
(MarHms, Kanblms, adtoMuHMs, IuHKa, xkene3a(ll) u xenesa(Ill), memxu(1l);
HAOJI0/ICHUE W OTIMCAHKUE TIPOIECCOB OKPAIIMBAHUS [IJITAMCHH MOHAMY HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHele MeTamibl

7 UX COCITUHCHUS)

XHUMHS ¥ OKpYXarolas cpeaa

HoBsie maTepuansl 1 TexHoOJIOrMU. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HU YesloBeKa. XUMHUSA U 310poBbe. be3omnacHoe ucnoab30BaHre BEIECTB U

XUMHUYECKHUX peakuuil B ObITy. IlepBas momolmp npu XUMHYECKUX OXKOrax W

OTpPaBJICHHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpaMOTHOCTU.  XHMHUYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX pPoOJib B 6LITy " NPOMBIIIINIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTcpHraJioB (CTCKHO, CIIJIaBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

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

INOHUMAaHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPCMCHHBIMH TCXHOJOIMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJISIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKkuMs, peakUuu COECOUHEHHS, PEAKIUM PA3JIOKEHMsS, peaKLluu
3aMellleHus], peakui oOMeHa, TermIoBoM 3((deKT peakiuu, 3K30- 1
SHIOTEPMHUUYECKHE PEAKIIUU, PACTBOP, MAcCCOBasl J10JII XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCoBasd 104 HW  INPOUCHTHAasA
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KOHIIEHTPALIMS BELIECTBA B paCTBOPE, SIIPO aTOMA, AJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCTh, CTEMECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
W HENoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJIsIpHAsl), NOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENIh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, 3JIEKTPOJIM3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble W HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, karanuzatop, I[IJIK, kopposus

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

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBUIBHO HCIIONB30BaTh HM3yYCHHBIC BEIIECTBA U
Marepuassl (B TOM 4YMCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII€BOAOPOAOB (YIJIs, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOILECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3
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YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX MPEIMETOB

HaJIM4Yue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUU u YMCHUC

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




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

A3bIKa XUMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KT U KaJIbIU
IIpencraBienne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, AJIeKTPOOTPHUIATETbHOCTD),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOAax M  TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenensTh:

g1 BAJICHTHOCTh M CTENEHb OKHCIIEHUS] XUMUUYECKHX 3JIEMEHTOB, 3apsij

' HoHa

g2 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepru3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHuii,
KaJIbITA, aJTFOMHHHM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,

92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHUJIBI

metaioB [-IIA rpynmn, amomunus, meau (1), nunka, xxenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111




u V), ceper (IV u VI), ceprucras, cepHas, a30THCTas, a30THasl,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 [0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUi W HaXOAWTh KOJHMYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOJTYyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XUMHYECKHUX SIBIICHHUH; yMeHue chopMynIHpoBaTh MpodieMy H
MPEUIOKUTH ITYyTH €€ PeIIeHUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
13 HEeNsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;

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

MNpeaoTBpaAlICHUA UX BPpCIAHOTO BO3ACHUCTBUSI
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13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

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

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTo

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

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

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)}; <<3J'ICKTPOJ'II/ITI/I‘ICCK21$I
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSN,

«BaxxHelmre MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKa3aTeIbCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOMBI H MOJICKYIJIBI. Xumudaeckrue 3neMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XHMHYECKHUX JJIEMEHTOB.

CreneHb OKUCIICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUs. XUMUYECKas PEaKUus U €€ IPU3HAKH.
3aKOH COXpAaHEHMS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TepBhIX 20 XHUMHUYECKHUX HJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblus (paguyca aTOMOB, D3JIEKTPOOTPUILIATEIHLHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M WX COCIUHEHHUUA B
COOTBETCTBUH C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

3.1

Crpoenue BelecTna

Xumudeckasi cBsizb. KoBaseHTHass (TOJisipHAsE MW HETMOJSIPHAs)  CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTBb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yoInue; OCHOBaHWN (MIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCJIOT (KUCIIOpOJICOMepKAUEe ¥ OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHU

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHeKTpOXI/IMI/I‘leCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

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

XJIOpoOBOaAOPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

dusnueckue ¥ XMMUYECKHE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Tomyaenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpynn, muuka, meau(Il) u

xeneza(Il, III). [Tonyyenne okCUAOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUIPOKCUIOB AIFOMMHHUA, JKeje3a, ULuHKa). [lomydeHne ocHOBaHUN U
aM(pOTEepPHBIX THIPOKCHUIOB

OO0mue XMMUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBON, YyroabHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, paclio3HaBaHHWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I

4.11

HOJ’IY‘ICHI/IC aMMMakKa, CepHOﬁ U a30THOM KHCJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

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

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

53

54

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHMS WM BOCCTAaHOBJICHHS.  OJIGKTPOHHBIM  OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEaKIIUU

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIbHBIC U ca0ble AIEKTPOIUThI. CTENneHb JUCCOIHAITN
Peakiiuu nonnoro oomena. YciioBusi IpOTEKaHUS PEaKIUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUui B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX OKOraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKarolled cpeapl (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouieHTpauus BemecTB (IIK). Ponp xumuu B
pelIeHUU HKOJOTHYECKUX TMpoOieM. YcuieHHue NapHUKOBOTO dddekra,

Pa3spymieHue 0O30HOBOTI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBILIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH UX coeJuHEeHUH. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

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

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCIIO0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YTIeBOAaX — M UX

POJIM B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumus, 9 kimace/ ,Kysnernora H.E., Tutoa .M., 'apa H.H. Axumoneproe

obmectBo «M3marenscTBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. 8 kimace» — O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnagkos;
«Xumus. 9 knacey — O. C. I'abpuensn, U. I'. Octpoymos, C. A. Ciiankos;
«Xumus. 8 knace» — I, E. Pymsutuc, @. I'. @enpaman;

«Xumus. 9 knace» — I, E. Pymsutuc, @. I'. @enpaman;

«Xumus. 8-9 knaccel. Junakruueckuit Marepuam — A. M. Panenkuii;
«IToypounsie pazpadborku no xumuu. 8 kiacc. K YMK O. C. I'abpuensnay — O.
H. SIctpebona;

«IToypounsie pazpadotku no xumuu. 9 knacc. K YMK O. C. I'abpuensiaay — O.
H. Sctpeboga;

«Xumust. 8-9 knaccel. MeToandeckue pekomeHaanuu k yueounkam» — O. 1O.

['onuapyk (k YMKT'. E. Pym3utuca, ®@. I'. ®enpamana).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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