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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON pabouei mporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIEMIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
peaMera, YCTaHABJIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJZIEpIKaHMe,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHYEMYIO
MOCJIEAOBATEIPHOCTh M3YYEHHUS XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaroumuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUls
peanu3anuu TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
IporpamMMbl HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs, a TakkKe TPeOOBAHHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETFHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
pOJib UTpatOT (POpPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (POpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[ETTIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpaKeHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOIUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIHHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHHMS CBOWCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TTOTYUYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMMHUYECKOW COCTABIIAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOJUT C MPHUBJICUYEHUEM 3HAHUN U3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1aua
y4e0OHOT0 MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYCHHUU BELIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHtsl C BELIECTBAMU B IOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYCHHE MPUOOPENTU TaKUE 1IN, KaK:

— ¢opMUpOBaHHE WHTEIUIEKTyaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
OOyJarommxcss K CaMOCTOSITEIHbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOLUX MTPUOOPETEHUIO 00YUaOIIMMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOIIEHU,
MOHMMAaHUSA [EHHOCTH XUMHUYECKHX 3HAHWWA [UIsi BBIPAOOTKH HKOJIOTHYECKU
11e71Ieco00pa3HOTO TOBEJCHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHusl.

OO1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HECIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEJNOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmyna. BanreHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIa CTPYKTYPHBIX eAuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUHN.

Pu3NYECKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuXx CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YeHUE CIOCOOOB Pa3esICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApECHHON
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJeH MOJIEKYJ
(IL1IapOCTEePKHEBBIX ).

Bakueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocToe
BemlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsl
MOJIy4eHHUs] Kuciopoda B JabopaToOpuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyyeHus. Kuciorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B )KU3HU 4YelOoBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHocTM wmetamnoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3ndyeckrue U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomyuyenue conen.

['eneTnyeckas CBSI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHH.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOAa B BO3yX€, IOJIy4YECHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
X CBOWCTB, IMOJy4YEeHUE, COOUpaHHE, pACMO3HABAHHE U HW3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMo/iericTsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxkHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbIMEeM) (BO3MOXXHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTaHNUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpAacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEWUTpaIu3aluy, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiine K1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHne arTomMoB. XHMHYECKasi CBf3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEJIbHbIC PeaKIIUH

[lepBble TOMBITKH KIACCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsitHe 0
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. KoporkonepuoaHas u JiuMHHonepuoanas popmel [lepuoanueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuoabl W TpyIIIbL.
@U3NYECKAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS paJdyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — y4yé€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHass (moJjiipHas W HENOJspHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHM XUMHM B 8 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (akT, THUMOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsjl, BELIECTBO, TENO, O00BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
MCKOMNAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KATBIUS U UX COSTUHECHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMUYeCcKUX peakiuii Mo pa3IuvyHbIM MIPU3HAKAM (TI0 YUCITY
W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). JK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKON peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsaTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OanaHca.



Teopus 37€KTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(Xx7opuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLECCca AUCCOLUAIIMY KUCIIOT, EI04Yel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIIMX
NPU3HAKK TNPOTEKAHHWsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FOpEeHUe, pPEeaKIuu pas3sIoKEeHUs,
COCMHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYeCKue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMu, wienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHHWE, MNOpuUMEHeHue. JleiicTBue xJjopa U
XJIOPOBOJIOPOJIa Ha OPTaHU3M 4YesioBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IOJIyYeHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHoi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B IpuUpoje. XUMHUYECKOE 3arpsi3HEHHE
OKpYXAaIOLEl Cpelbl COECOUHEHUSIMU Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHMS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
bu3nYecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOoJiydeHHe, (PU3UYECKue M XUMUYCCKUC
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHHE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alTOTPOIHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJYy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHbIE MOIU(PUKALIIHY,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMUYECKUE CBOMCTBA. ACOpOIusI.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, uX (U3MYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
MpUMEHEHUEe. DKOJIOTHYEeCKHe MpoOJieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a TJI00ANBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYecKne W XWMHUYECKHE CBOWCTBA, MOJYYCHHE W
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35HCTBE.

[lepBoHaUaNIbHBIE TTOHSATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B OKM3HM 4YeJOBEeKa. MaTepuallbHOe CIMHCTBO OPTraHWYECKUX H
HEOPTaHWYECKUX COCITMHCHUM.

KpemHwmii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHeHus KpeMHus B nmpupojie. Ooimure npencraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIMKATHI, UX WCIIONB30BAHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakHeHIue cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAUE€CTBEHHBIX PEAKIMI HA XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUI0B (TaIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COCAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUUECKHX CBOMCTB pa30aBIE€HHON CEpHON KUCIOTHI,
IpOBEJCHNE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUIACOMATEPUAJIOB), 00pa3liaMH a30THBIX
U PocopHbIX yAOOpEeHHUM, MOIyYyeHUe, coOMpaHue, paclio3HABaHUE U U3Y4YECHHE
CBOMCTB aMMMaKd, NPOBEACHUE KAYECTBEHHBIX PEAKIWM HAa HOH aMMOHHUA M
dochaT-MOH W HU3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3AHUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKAHMs, O3HAKOMJICHHME C IPOAYKIMEH CWIMKATHOW HPOMBILIJICHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO TeMme «BaHeWlne HeEMEeTauibl U HUX
COETUHEHUS.

MeTaJsibl 1 KX COeIMHEHU S

OO1ast XxapakTepuCTUKa XMMHUUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKEHUH MeTauioB. OU3NYecKre U XUMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounbie MeTambl: nonokeHue B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJECHUE B NPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUABl HAaTpusi W Kauus. [IpumMeHeHHWe IIeNoYHBIX METAUIOB MU HX
COEJIMHEHUN.

[Ilenouno3emenpHblE METAUIBl MAarHMM W KaJbLUHW: TOJOXKEHUE B
[lepnoguueckon cucremMe xumuueckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHnEe B npupoje. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus U



KaJibIusl. BaxkHeiiire coefuHeHns! KanbIus (OKCU, TUIPOKCHI, cOJin). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmmoMuHUNA: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. PuU3MUYECKUe WU
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HA MIOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HabGmromeHUEe M omHMCaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAaJlJIbl U UX COCAMHCHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpeibl (MpelesibHas JOoMmyCcTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MpU M3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAy4dHBINH (DaKkT, TUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPasoaKTUBHOCTb, MOJIEKya, AICKTPUIECCKUIT 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSTHUE BELIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas]
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, MOJIE3HbIE
MCKOIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIINXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMA U
pacUIMpEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
U HAay4YHOMY HAcJeUi0, MOHMMAHMS 3HAYEHUs XUMUYECKOM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaiuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, yd4eOHOUCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XUMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABIIAIOIIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3IX YEJIOBEKa C
MPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUHU 3THX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHUsS B
JlaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOJsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3aIudHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AEATEILHOCTH, B TOM UKCIIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM MO  XHWMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJLHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITSIPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GbU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIE TIOHSTHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, ¢akT, CHUCTEMa, TPOIEcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAay4YHOW KapTUHE MUpA, U YHUBEpCAIbHbIC YueOHbIC AEHCTBUS (MIO3HABATENbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TNO3HAHWS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas Gopmylia W YpaBHCHHE
XUMHYECKON Peakly — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeACcTaBIeHUSI HHPOPMAIUK U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce Y4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (W) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoil TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHHUS MTPETIOKEHHOM 3a7a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yueOHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pPE3yabTATOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JneucTBUl, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIABI
JEATeIbHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpHpETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy o0yuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUNA: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJUMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpynmna (b-rpynmna)», mManbsie u
OOJNbIIME TEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xuMuueckux snementoB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011ee YMCII0 SJIEKTPOHOB U
pacrmpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOro 3JeMEeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — ISl M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
Mo3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHUPOBAHME, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIa00paTOPHBIM
o0opyZ0oBaHMEM, a TaKXe NpaBWiIaM OOpalleHus C BeIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposa M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeNeIEHHON
MacCOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI TI0 PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIOPAHK

U ApyTHeE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIA:

pPacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeakKlMsi, XUMUYeCKasi CBS3b, TEIIOBOM 3¢ ekt
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JAIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIIUS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HMOHHas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

OMPENIENATh BaJIGHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaMm, BHUI XHMHUYECKON
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBAThL €r0 IOHMMAHHWE: OINHUChIBAaTh U XapaKTepPU30BaTh
Tabnuunyo Gopmy llepuoanmdeckoit CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX IJIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaeiax MallblX MEPHOJA0B U
[JIABHBIX HNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHECHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OONIME W CHCIU(DHUCCKHEC XUMHUYCCKHUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaAaMU MOJIEKYJISIPHBIX U HMOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IeJI04Yel U COJIeH, OJIHBIE U COKPAILEHHbIC YPABHEHUS PEAKIIUA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKInu;

COOJTI0IaTh TIPAaBUIIA MTOJIB30BAHNS XUMUYECKOHN TIOCYI0H 1 Ta00paTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMUSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJIYICHHIO B COOMPaHHUTO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkucliioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPUI-, OpPOMUI-, HUOAMI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYNHHO-
CJICICTBEHHBIX CBSI3€H — /I U3YYECHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, ECTECTBEHHO-HAYYHBIC METOABl TIO3HAHWS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
No 1/ HanmeHnoBaHMe pa3ae/ioB U TeM KoauyecTBo 4yacos JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
° /m
NporpamMmmal Bcero pecypchl
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BakHas 00/1aCcTh
1.1 €CTECTBO3HAHUS U IPAKTUYECKOMN 5 bu6mmoteka LIOK https://m.edsoo.ru/7f41837¢
JIeSITEILHOCTH YeI0BeKa
1.2 BemiecTBa 1 XuMUYECKHE peaKIun 15 bu6nmoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro nio pazgeny 20
Pa3znen 2. Baxkneiinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB
Bozayx. Kucnopon. Ilonsarue 00
2.1 % PO 6 bubmnorexa I{OK https://m.edsoo.ru/7f41837¢
OKCHIIax
Bonopoxa.Ilorsarue o kuciaorax u
2.2 HOpO 8 bubmunorexa I{OK https://m.edsoo.ru/7f41837¢
COJISIX
Boga. Pactsopsl. [Tousarue 00
2.3 a p 5 bu6nmoteka LIOK https://m.edsoo.ru/7f41837¢
OCHOBaHUSIX
OCHOBHBIE KJIaCChl HEOPraHUYECKUX
2.4 Iv) 11 bubmuorexa I{OK https://m.edsoo.ru/7f41837¢
COeTUHEHH I
Hroro no pazneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

31 [Tepuonnueckuii 3aKOH U

7 bubanoreka LHOK https://m.edsoo.ru/7f41837¢
[Iepnonnueckas cucrema




XHUMHYECKUX djeMeHToB /I, U.
MenneneeBa. CtpoeHue aroma

39 Xumunueckast cBsa3b. OKHUCIUTENBHO- g
’ BOCCTAHOBUTEJIBHBIE PEAKITUN

bu6nmoteka IIOK https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 15

Pe3epBHOE Bpemst 3

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
bu6nmoteka LIOK https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O0

[NPOT'PAMME 08




9 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

Ne i/

Pazjen 1. BemecTBo U XuMu4ecKkne peakiun

KoauuecTBO 4acoB

Bcero

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

[ToBTOpEeHME U yrayOieHne 3HaHUN

1.1 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/iesIoB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . p 4 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
peakuui
DNeKTpoIUTHYECKAs JUCCOIMAIIHS.
1.3 p A tat 8 bu6nunoteka LIOK https://m.edsoo.ru/7f41a636
XHUMUYECKUE PEAKIIUU B PACTBOPAX
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61mas xapakTepruCTHKa XUMUYECKUX
2.1 HHasl XapaKtep 4 Bubmuorexa LOK hitps:/m.edsoo.ru/7f41a636
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bu6mumoteka LIOK https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocop u 7 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
OO6mrast XxapakTepruCTUKa XUMUIECKHUX
24 anemeHToB IVA-rpynnsl. Yriaepoa u 8 bu6muoreka [{OK https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTUHEHUS
Hroro no paszneny 25

Paznen 3. Mera/liibl 1 X COeIMHEHUA




3.1 OO01me CBOMCTBAa METAJLIOB 4 bu6nmoteka IIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiinme MeTaIlIbl B UX COSIUHCHUS 16 bu6nunoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u oxkpyxamomas cpeaa
4.1 Eee;(l)iz(za 1 MATEPHAIIBL B KU3HH 3 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHoe Bpems 3 bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

KoaudecTBO 9acoB

DJIeKTpoHHbIe U pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE PECypPChl
1 Hpenuet XHMHi. POTb XHMHI B KH3HH 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemecTsa
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bu6mmorteka LIOK https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 padoTLI B 1ad0paTopuu 1 MpHEME! 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM
4 HucTsle pemectsa CMeCH'VCHOCO(SH 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0d26ca
paszeneHus cmecei
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d28c8
COIIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubnmnoreka LHOK https://m.edsoo.ru/ff0d2a6¢c
7 XUMITIECKHE SIEMEHTEI. 3HAKH (CHMBOIEL) 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2be8
XUMHUYECKHX 3JIEMEHTOB
[IpocTeie U Cl10KHbBIE BEIIECTBA 1 bubnmnoreka LHOK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bu6mmoreka LIOK https:/m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB.
10 Xumuueckas popmyna. BaneHTHOCT 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX 3JIEMEHTOB
11 OTHOCHTIIbHAS ATOMHAS MACCA. 1 Bu6miorexa [IOK https://m.edsoo.ru/ff0d323¢

OTHocHTeNbHASI MOJIEKYJISIPHAS Macca




Maccosas J0JIA XUMHYECKOI'O 3JICMCHTA B

12 bu6mmoreka LIOK https://m.edsoo.ru/ff0d350¢
COCTMHCHUH
KonuuectBo BemecrBa. Mosbs. MossipHast
13 - P Bu6miorexa LIOK hitps://m.edsoo.ru/ff0d5230
Macca
DOu3nYeCKUe U XUMUYECKUE SBICHUS.
14 bubmuoreka I{OK https://m.edsoo.ru/ff0d37fa
XuMHUecKas peakuus
[Ipu3HaKky U yCI0BUS IPOTCKAHUS
15 p Y p . bu6mmoreka LIOK https://m.edsoo.ru/ff0d3al6
XUMHYCCKHUX PEAKIIHA
3aK0H COXpaHEHHUs MacChl BEIIECTB.
16 p B bu6mmoreka LIOK https://m.edsoo.ru/ff0d3b88
XUMUYeCKUe YpaBHEHHUS
Brrancinenus koimaecTBa, MacChl BEIIECTBA
17 et Bubmorexa [IOK https:/m.edsoo.ru/ff0d5708
110 YPABHCHHSIM XUMUYCCKUX PEAKITUIl
Knaccudukanms XaMUYECKHX peakIiui
18 (coemuHeHUs, pa3IoKCHHS, 3aMEITICHUS, bu6nunoteka LIOK https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnMKIoneauct. O600IeHNE 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
KonTponsHnas padora Nel no teme
20 bu6mmorteka IIOK https://m.edsoo.ru/ff0d4290
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Bo3ayx — cmech razos. CoctaB Bo3ayxa.
21 Kucnopox — anemMeHT 1 MpoCcToe BEWIECTRO. bubnuoreka [{OK https://m.edsoo.ru/ff0d448e
O30H
duznyecKre u XMMUYECKHe CBOMCTBA
22 KHUCIIO0poAa (peakuy OKUCIIEHUS, TOPEHHUE). bu6nuoreka LIOK https:/m.edsoo.ru/ff0d4614

ITonsarme 00 okcumax




CrniocoOblI MoTy4eHus KHCIopo/ia B

23 71a00paTOPUH U MPOMBIIUIEHHOCTH. bu6mmoreka LIOK https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUHU, bubmuoreka [{OK https://m.edsoo.ru/ff0d4790
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIMIX
TornmmBo (HedTh, yroib U METaH).
25 3arpsi3HeHue Bo3Ayxa, CIocoObl €ro bu6nunoteka LIOK https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «Ilonyyenue u coOupanue KUCIOpOaa, bu6mmoteka L{OK https://m.edsoo.ru/ff0d4ae2
W3YyYEHHUE €r0 CBOMCTB)
27 Bozopoz — 51eMeHT i pOCTOE BEILIECTBO. Bu6miorexa LIOK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae
28 PH3HHCCKHC 1 XHMHYCCKHE CBOHCTBA bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
BostopoJa. [Ipumenenue Bogoposaa
29 [ToHsITHE O KUCITOTAX U COMAX bu6mmorteka IIOK https://m.edsoo.ru/ff0d50d2
30 Criocobrt momysienus Bozopona s bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
nabopaTopuu
ITpakTruyeckas pabora Ne 4 o Teme
31 «[Tony4yenue u cobupanue BOAOPO/Ia, bubnmnoreka L{OK https://m.edsoo.ru/ff0d4£42
H3YyYEHHUE ETO CBOMCTB)
32 MounspHslil 00bEM Ta30B. 3aKOH ABOTaJIpo bubnuoreka L{OK https://m.edsoo.ru/ff0d542¢
Brruncnenus o0b€Ma, KOTHMUECTBA BEIIECTBA
33 ra3a o ero U3B€CTHOMY KOJUYECTBY bubnmoreka [{OK https://m.edsoo.ru/ff0d55a0

BEIIECTBA UK 00BbEMY




Boruncnenust 00bEMOB ra3oB M0 ypaBHEHHUIO

34 peakuy Ha OCHOBE 3aKOHA 0ObEMHBIX bubnmoreka [{OK https://m.edsoo.ru/ff0d5708
OTHOIIICHU ra30B
35 dusnyeckre U XUMUYECKHUE CBOMCTBA BOJIEI bu6mmoreka LIOK https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [Tonsitre 06
36 bubmuoreka I{OK https://m.edsoo.ru/ff0d59¢2
WHJIUKaTOpax
Bona xak pactBoputens. HacwimeHnnbie u
37 HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 1014 bubnuoreka L{OK https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
«[IpuroroBiieHHE PaCTBOPOB C
38 p . 5 p . p . bu6nunoteka LIOK https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCCOBOM JT0JICH
PacTBOPEHHOIO BEWIECTBAY»
KoHnTtposbhas padora No2 o teme
39 p p bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bonopoa. Boga»
Oxcuanl: cOCTaB, KilaccH(pHKaIys,
40 A Puican Bubmorexa [IOK hitps:/m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bu6nuoreka LIOK https:/m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUS: COCTaB, KJIacCU(DUKAIIMS,
42 (uran bu6nunoteka LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA
43 yi = but6mmoreka IIOK https://m.edsoo.ru/ff0d67ca
OCHOBaHHUH
Kucnotsl: cocraB, kinaccudpuxaims,
44 Purcan but6mmoreka [IOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [lonydyenue 1 XUMHUYECKHE CBOMCTBA KUCIIOT bubnmnoreka [{OK https://m.edsoo.ru/ffOdfee2




46

47

48

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJIyYeHUsI, XHMUYECKUE CBOWCTBA

[Tpaktuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCTUHEHUN)

I'eneTnueckas CBA3b MCKAY KiIacCaMu
HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

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

bu6mmoreka LIOK https://m.edsoo.ru/00ad9b7c

bu6mmoreka LIOK https://m.edsoo.ru/00ad9a50

49

50

51

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUI

Kontponbnas paborta Ne3 mo teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

[TepBbie TOMBITKY KIACCHPUKAITUN

XUMHUUYECKHX 3JIEMEHTOB. IToHsTHE O
rpynimnax CXOAHbIX 3JICMCHTOB

bu6mmoteka LIOK https://m.edsoo.ru/00ad9cb2

bu6nmoteka LIOK https://m.edsoo.ru/00ad9ela

bu6nunoteka LIOK https://m.edsoo.ru/00ad9ffa

52

[Tepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menneneena

bu6mmoteka IIOK https://m.edsoo.ru/00ada52¢

53

54

[Tepuopl, TpynIBl, MOATPYIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP.
H30TOI18I

bu6mmoreka LIOK https://m.edsoo.ru/00ada52¢

bu6mmoreka LIOK https://m.edsoo.ru/00ada342

55

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . H.
Menneneena

bu6mmoreka IIOK https://m.edsoo.ru/00ada6be

56

XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10
ero nojoxenuto B [lepuoanueckoii cucreme
. . MenneneeBa

bu6mmorteka IIOK https://m.edsoo.ru/00ada824




3nauenue [leprnoanyeckoro 3akoHa A
pa3BuTUsA HayKu U npaktuku. 1. 1.

57 L 1 bubmuoreka I{OK https://m.edsoo.ru/00ada96e
MenaeneeB — y4€HbIM, NIEJAror U
IpaxJIaHuH
DIEeKTPOOTPHUIIATEILHOCTh ATOMOB
58 POCTPHH 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab8
XUMHUYECKHUX DJIEMEHTOB
59 HNonnas xumuueckas CBs3b 1 bubmuoreka I{OK https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XMMUYECKas CBA3b 1 bubnuoreka L{OK https://m.edsoo.ru/00adaab8
KoBasieHTHast HeOJIsApHAs XMMHYECKas
61 P 1 bu6mmoreka LIOK https://m.edsoo.ru/00adaab9
CBSI3b
62 CTeneHb OKUCTICHUS 1 bu6mmoteka LIOK https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 bubnnorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OxkuciuTenu U BOCCTAHOBUTENH 1
https://m.edsoo.ru/00adb076
65 Konrtponsnas pabora Ne4 o treme | bubnnorexka [JOK
«CtpoeHne aroma. XUMUYECKas CBA3b) https://m.edsoo.ru/00adb486
Peseprubiit ypok. O60011eHIE U
66 p M Hl . 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb33c
CUCTEeMAaTH3aIvsl 3HAHUH
PesepBHslit ypok. O6001IeHNE U
67 . 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2
CUCTEeMaTH3aIHsl 3HAaHUH
PesepBHriit ypok. O600IICHHE U
68 . 1 bubnmoreka [{OK https://m.edsoo.ru/ff0d61c6
CUCTeMAaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KJIACC

Ne i/

Tema ypoka

[Iepnonnueckuit 3akoH. Ilepuonnueckas
cHCTeMa XUMHYEeCKuX saeMeHToB Jl. H.
Meunneneena

KoaudecTBO 4acoB

Bcero

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka LIOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB IIEPBLIX TpéX
MIePHOJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Bunpr XHUMHYECKOM CBSI3U M THUIIBI
KpUCTAJUIMICCKUX peI_HéTOK

bu6mmorteka LIOK https://m.edsoo.ru/00adb7¢2

bu6mmoreka LIOK https://m.edsoo.ru/00adbac6

KonTponbHnas padora Nel no teme
«IloBTOpeHue u yriayOjaeHrne 3SHaHUI
OCHOBHBIX pa3/IesioB Kypca § Kiiacca

Knaccudukanms XuMruuecKux peakiifi mo
pa3IMYHBIM TPU3HAKAM

Ilonsatue o CKOpPOCTH XHUMHUYECKOH peaknuu.

IToHsATHE O TOMOTEHHBIX U T€TEPOreHHbBIX
peaKkuusx

IloHsaTHE 0 XUMHUYECKOM paBHOBCCHU.
cDaI(TopBI, BJIMAIOIIUEC HA CKOPOCTb
XUMHYECKOMN PCaKIUU U MMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu

bu6mmorteka IIOK https://m.edsoo.ru/00adbcb0

bu6nmoreka LIOK https://m.edsoo.ru/00adbe9a

bubnmoreka [{OK https://m.edsoo.ru/00adc28c

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




Teopus SAEKTPOIUTUYECKON JTUCCOIHAITIH.

10 bu6mmoreka IIOK https://m.edsoo.ru/00adcd68
CunbHbIe U clladble AIEKTPOITUTHI
. bu6mmoreka [IOK
11 HNounble ypaBHEHUS peaKInid
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
. bu6mmoreka [IOK
12 B CBETE INpeACTaBICHUN 00
. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUH 00 DIIEKTPOIUTHYECKON bubmmorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLIHAIANA
. bu6mmoreka [IOK
14 [TonsiTue o ruaponuse conen
https://m.edsoo.ru/00add9d4
. bubnuoreka IHOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI nomorexa L
https://m.edsoo.ru/00addd12
IIpaktrueckas padora Ne 1. «Pemrenue
16 p p bu6nmoteka LIOK https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAIIBHBIX 3a7a1»
KonTpoasHnas pabora Ne2 no teme
17 «DIIEKTPOIUTUYECKAs TUCCOLMALINSL. bubnnoreka [{OK https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)»
OO011as XapaKTepUCTHUKA raJOreHOB.
18 Hl P . P bu6mmoteka I1OK https://m.edsoo.ru/00addfe2
XUMHYECKHE CBOMCTBA HA PUMEPE XJIopa
XnopoBogopoa. CoJisiHast KUCIOTA,
19 XUMHYECKHUE CBOMCTBA, IOJyYCHUE, bubnmoreka [{OK https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «IlomydeHue CONSTHON KUCIIOTHI, U3yYECHUE bu6nuoreka LIOK https://m.edsoo.ru/00ade348

€€ CBOWCTB»




21

22

Beruucnenus no ypaBHEHUSIM XMMHUYECKHX
peaxkLuii, eClIi OJMH U3 PEarcHTOB JaH B
M30BITKE

OO6mras xapakTeprucTrUKa 3J1IeMeHTOB VIA-
TpYHIIbI

bubmuoreka [{OK https://m.edsoo.ru/00ade488

bu6mmoreka IIOK https://m.edsoo.ru/00ade64a

23

ANIOTPOITHBIE MOJAM(PHUKALINN CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupojie. XMMHUYECKHE CBOICTBA cephbl

bubmuoreka [{OK https://m.edsoo.ru/00ade64a

24

25

26

27

CepoBojopoi, ctpocHHe, (U3HUECKUC U
XUMHYECKHUE CBOMCTBA

Oxkcunpl cepsl. CepHasi KMCIIOTA,
dbuznyecKkue 1 XuMHUYeCKHe CBONCTBA,
MIPUMEHEHUE

XUMUYECKUE peaKkllny, JIeXkKallle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MONTYy4YeHUS
CEPHOU KUCIOThI. XMMUYECKOE 3arpsi3HEHUE
OKpPY’KaroIlle cpebl COEAMHEHUSIMU CEPBI

BrrunciieHue MaccoBOM JTOJIH BEIXOJA
MPOAYKTa PEAKLUU

bu6mmorteka LIOK https://m.edsoo.ru/00ade802

bu6mmoreka LIOK https://m.edsoo.ru/00adea28

bu6numoteka LIOK https://m.edsoo.ru/00adec8a

bu6numoteka LIOK https://m.edsoo.ru/00adec8a

28

OO0m1as XxapakTepucTUKa 3JIeMEHTOB V A-
rpynnsl. A30T, pacpocTpaHSHHE B
npupoe, Gu3nYecKue 1 XUMHYECKHEe
CBOICTBA

bu6mmoteka IIOK https://m.edsoo.ru/00adeca6

29

30

AMMHUak, ero pu3nuecKue 1 XuMHYEeCKUe
CBOICTBa, MOJIy4€HUE U IPUMEHEHUE
IIpakTuyeckas pabora Ne 3 o Teme

«[Tomyuenne ammuaka, u3y4eHHE €r0
CBOWCTB»

but6moreka [IOK https://m.edsoo.ru/00adf004

bubmuoreka ITOK https://m.edsoo.ru/00adf180




31

32

33

A3oTHas KuciaoTa, e€ GusndecKkue u
XUMHUYECKUE CBOUCTBA

Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH
Cpelbl COeIMHEHUsIMU a30Ta
®dochop. Oxeun dpocdopa (V) u pochopras
KHCIOTa, (PU3MUECKUE U XUMUYECKUE
CBOIICTBa, MOJIy4ECHUE

bu6nmoteka IIOK https://m.edsoo.ru/00adf306

bu6mmoteka LIOK https://m.edsoo.ru/00adf518

bu6nunoteka LIOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue hocdaToB B KaueCTBE
MUHEpAJIbHBIX yI100OpeHuil. 3arps3HeHne
npUpOAHOI cpensl hocharamu

bubnunotexka LIOK https://m.edsoo.ru/00adfc20

35

36

37

Yrnepon, pacnpocTpaHeHue B IPUPOJIE,
¢du3nUecKne U XUMHYECKHE CBOWCTBA
Oxcuzpl yraepona, ux Gpusndeckue u

XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE

po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIiepoia
V)

YroapHas KUCIIOTa U €€ COJIU

bu6nunoteka LIOK https://m.edsoo.ru/00adfd9¢

bu6mmoreka LIOK https://m.edsoo.ru/00adfebe

bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢

38

39

40

[IpakTuueckas padbora Ne 4 o Teme
"[losnydyeHue yrieKucioro rasa.
KauectBennast peakuus Ha KapOoHaT-HOH"

[TepBoHayanbHbBIE MTOHATHUS 00
OpTraHWYECKUX BEIECTBAX KaK O
COCTMHEHUSX YTIIepo1a

KpCMHI/Iﬁ n €ro COCAUHCHU A

bu6mmoteka IIOK https://m.edsoo.ru/00ae027¢

bu6mmoteka IIOK https://m.edsoo.ru/00ae054¢

bubnmoreka [{OK https://m.edsoo.ru/00ae080a

41

[TpakTrueckast paborta Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

but6moreka [{OK https://m.edsoo.ru/00ae0bf2




«Baxuenime HeMeTaJUIbl U UX
COETUHEHUS

Kontpoisbnas padota Ne3 o teme

42 «BaxHeie HEMETaIbl U UX bu6mmoreka LIOK https://m.edsoo.ru/00ae0e18
COCTMHCHHS
OO01mas XxapakTepUCTHKA XUMUIECKUX
43 PIEMEHTOB — MeTanon. Metammieckas bubmuoreka L{OK https://m.edsoo.ru/00ae103e
CBSI3b U METaJUITMUECKask KPUCTAIMISCKas
peméTka. PU3nUecKue CBOMCTBA METAIIIOB
XUMHUYECKUE CBOMCTBA METAJIOB.
44 DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM bubnuoteka L{OK https://m.edsoo.ru/00ael 156
METaJUIOB
OO0mmue criocoObl MOTYYSHHS METALIOB.
45 Crurase. BHqHCHeHH{ 1O YpaBHEHIAM bu6mmorteka LIOK https://m.edsoo.ru/00ael 156
XUMUYECKUX PEaKIUi, ECIIH OJIUH U3
peareHTOB COJIEPKUT MPUMECH
46 [ToHsTHE O KOPPO3UU METAILIIOB bubnuoreka [{OK https://m.edsoo.ru/00ae1278
47 [llenounple MeTaIITBI bu6mmoreka IIOK https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U KaTIUS bubnuoreka [{OK https://m.edsoo.ru/00ae14b2
49 [lenomosemensrbie Me:r,aJmH ~ KallbIyi 1 bubmuoreka [{OK https://m.edsoo.ru/00ael5e8
MarHui
50 Baxneimmme coemmHEHNS KaJIbITHI bu6mmoreka IIOK https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cucTeMaTH3alus 3HaHU!
52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs bubnnoreka [{OK https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTh BOABI U METOJIBI €€ bubmuoreka ITOK https://m.edsoo.ru/00aelaed
ycTpaHeHus"
54 AntroMuHUN bubmuoreka [{OK https://m.edsoo.ru/00aelc64




AmMdoTepHbIe CBOMCTBA OKCHIA U

55 bu6mmoreka LIOK https://m.edsoo.ru/00aelc64
THIPOKCH/IA
56 Kenezo bu6mmoreka LIOK https://m.edsoo.ru/00ae1d86
57 Okentpl, THAPOKCHALI H con xenesa (1) u bubmuoreka I{OK https://m.edsoo.ru/00ae35e6
xenesa (11I)
58 O06o001eHre 1 cucTeMaTr3aIis 3HaHUI
[IpakTuueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuoteka [JOK https://m.edsoo.ru/00ae3de8

«BaxkneHnmme MeTaIbl ¥ KX COSAMHEHUS

Brrurcnenus o ypaBHEHUSM XUMHYECKUAX

peaKIuid, eclii OJIMH U3 PEarcHTOB JaH B
60 U30BITKE WU COJEPKUT IPUMECH. bubnuoreka [{OK https://m.edsoo.ru/00ae1750
BrerunciieHus MaccoBO# J10711 BbIX0/1a
MIPOJYKTa peaKiuu

61 O06001eHre U cucTeMaTu3aIs 3HaHUA
2 Konrtponsnas pabora Ne4 o treme

«Baxxuenme MeTaIbl ¥ X COSAMHEHUS)
63 Bettiectna it MaTepuasibl B MOBCEHCBHOM bu6mmoteka IIOK https://m.edsoo.ru/00ae3f50

JKHU3HH YeloBeKa
64 AMMIECKOE 3arpASHEHHE OKpyaOlIeH bu6mmoreka IIOK https://m.edsoo.ru/00ae4270
CpeIsI
65 Postb XMMHH B pelieHHH SKOTIOTHIECKHX bubmuoreka [{OK https://m.edsoo.ru/00ae4270
npobiem
66 Peseprbilit ypox. O6O6meHuHe 1 bubimoreka IIOK https://m.edsoo.ru/00ae0d0a
CHUCTEMaTHU3aIUs 3HAHHUH

67 Pesepuntii ypox. Obobmenme u bu6mmoreka LIOK https://m.edsoo.ru/00adb33c

cHCTEMAaTH3aInsI 3HaHUH




PesepBHbIil ypok. O0001ICHNE U

68 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2

cUCTEMATH3alUd 3HAaHNUNI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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