MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MBOY "COHI Ne 23

PACCMOTPEHO YTBEPXJIEHO
PykoBoautens HTYMO Hupexrop MBOY COULI
Ne 23
JI. H. MenBenesa
[Ipotokon Ne5 ot «28» 05 10. 10. SImuitoB
2023 r. ITpuka3z Ne 50 ot «31» 08
2023 r.
MoanucaHo
Avmunos oo

v noanucbio: AMmnnos
I-Opl/“/l IOpuin lOpbeBuy

Jata: 2024.01.22

I-Opbe B/Y 10:31:11 +07'00'
PABOYASI IPOTPAMMA

(ID 2422405)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

JU1s1 oOyuarommxcs 8 — 9 kiraccon

r. Pyomosck 2023 r



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPEMOAaBaHus YICOHOTO MpeaMeTa « XUMHS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOydeHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4yeOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
NpeaycMaTpPUBAET paclpeelieHne €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIUHCTBE MHUPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTENBHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3zyueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUYSCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBAaHHE WHTEIJICKTYaJlbHO PpA3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM [€ATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX TPU pPEIICHHH MpoOJieM B TOBCEIHEBHOW KHU3HU W
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemiectBa. du3nMuecKkue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BewecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECITMHEHU.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUSA. XUMHUUECKAsl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MaccChl BELIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukaus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJOH, NMpaBUIaMHU pabOThl B J1aOOpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, NMPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
meau (I) mpu HarpeBaHuu, B3auMoIeCTBHE XKene3a ¢ pacTBopoM cosid meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIUA, XpoMaTorpadusi, MPoBEACHNUE OYUCTKH MOBAPEHHOMN
CONMM, HaONIOGHWE W  ONHCAHHWE  PEe3yJbTaTOB  MPOBEACHUSA  ONbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxnaenuwe kuciaopoga B mOpupoje, (pu3Mueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H© YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydueHue B3aumojeicTBusa okcupga menu (II) ¢ pacTBOpoM cepHOUM KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoanuyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUSI XMMUYECKHX AJIEMEHTOB, N0 00OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue YpaBHEHHI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHp auccouranuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
AKCHEPUMEHTAJIbHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CcBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OMyyeHue U nmpuMenenue. Conm aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3nuecKkue U XMUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCJIEHHUSA.  YTJIEpoAd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJEMBbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHME CBOWCTBA, IMOIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaIMNe (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MNPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJTOMUHUN: TTo10keHKE B [leproindeckoil CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXxJacHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >KM3HM YeJoBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, SIBJSIOMAXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH, — TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIEeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJCTBOBATbCSI CHCTEMOM MO3WTHBHBIX [IEHHOCTHBIX OpPHUEHTAIUM U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpMaluei o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00OIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJICTABJICHUSI O COLUUAIBHBIX HOPMaxX M MpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpaA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAACMBIX IMPOIECCOB W SIBICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U  MCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTHU JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCJIEICTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY M pEajbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAeKTOPUU MPOAOJKEHUS 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEAOU, JIsl ITOBBILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUM: PACKPBIBATh CMBICI XHUMHUYECKHX MOHATHM (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBHUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOUHAIUSAMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBIICHHOM IEJId, YMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHATHUW: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBHOCTh, CTEICHb OKHCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, pPeakiuu OOMEHa, 5K30- U JHIOTEPMUYECKUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIIEHTpAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IOHATUNA U IPUMEHATH 3TU
IIOHATHS IIPU ONIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
MCIIOJB30BaTh XMMHUYECKYI0O CUMBOJIMKY ISl COCTaBlieHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COCIMHEHHM 1o QopMysaMm, BHUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;
packpeiBath  cMbicn  Ilepuommueckoro  3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT MX IOJIOKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
YYEHHUs, 3aKOHAa ABOTajIpo;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyo (opmy Ilepuomnueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«mmobounas moarpymma (b-rpymma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HayeHusi, KOTOphle wuMewTcs B Taomuie «llepuonnueckas cucrema
xumMuueckux syeMeHToB [[. M. MenueneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHHUsI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHThl, HEOpraHMYeCKHe  BEIIECTBA,
XUMHUYECKHUE Peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIECTB, 1O
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHbIX
KJIAaCCOB, TOATBEpKAas OMNHMCAaHUE TMPHUMEpPaMH MOJEKYJISPHBIX ypaBHEHHA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHUSI XUMHUECKUX MIPEBPAILECHUI B Pa3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (hopMylie COeIMHEHHS, MAaCcCOBYIO
JIOJII0 BEIIECTBa B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU

peakiuu;
NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEMAaTH3alINI0, KIACCH(DHUKAINIO, BBHISIBICHHE
NPUYHHHO-CJICICTBEHHBIX CBS3¢ — JIII M3Y4YCHHsS] CBOKMCTB BEIIECTB W

XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYyUHbIE METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TpPaBWJIaM TIOJIb30BAHUS XHMHUUYECKOW TOCYA0M U J1abopaTOpHBIM
00OpyZI0BaHUEM, a TaKXKe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJYYEHUIO W COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MAacCOBOM JOJIEM PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTb W MPOBOJAUTh XHMHUYECKHE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K koHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMUYECKHI >SJIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIBHOCTh, CTEMEHb OKUCICHUS, XHUMHUYECKas
peakiysl, XMMUYECKas CBS3b, TEIJIOBOU 3(PPEKT peakinu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS IHCCOLIMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalIu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, aJJIOTPOMHUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas),
KpUCTAJUTMYECKasl peléTKka, KOppo3us METAJUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakunu, npeaenabHo nonycrumas konuentpauus 111K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN’;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JUJIsi COCTaBlieHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKIU;

OTPEJENATh BAJCGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKHUX DJEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJieHTHA,
WOHHAsi, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAaHUE: OMUCHIBATH M XapaKTepPU30BaTh TaOJIMUYHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HA4YEHHs, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaOIMIE, C YUCIOBBIMH XapAKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOlIee YHUCIO 3JIEKTPOHOB U
pacrpeiefieHue UX IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COCJAMHEHUN B MpENEsiax MaJbIX IIEPUOJOB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB,

KJacCU(UIMPOBATh  XMMHUYECKHUE  DJEMEHThl, HEOPTraHWYECKHUE BEUIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerioBoMy d(h(eKxTy, M0 H3MEHEHUI0 CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKUEe XUMHUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXKHBIX  BENIECTB, TMOJTBEpKJas OMNHCAaHWE MpUMEpaMu
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUYECKON IUCCOLMALMM KHCIOT, ILIEI0Yer U
COJIEH, TIOJIHBIE ¥ COKPAILIEHHBIE YPABHEHHSI pEaKI[Mii HOHHOTO 0OMEHA, YpaBHEHHUS
peakuuii, MOATBEPKIAIOIIMUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA OCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ITHX PEaKInii;

IPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT MX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opMylie COCIUHEHHsSI, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;



cOOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyIOH U J1ab0paTOpHBIM
o0opyZoBaHUEM, a TaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMA TI0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U yIieKUCIIOro ra3a);
MPOBOJIUTh PEAKIUM, IOATBEPKAAIOIINE KAaYEeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPAaX HEOPTaHUYECKUX
BCIIICCTB;

IIPUMEHATh OCHOBHBIE OIEPAIIMU MBICIUTEIBHON ACATEIBHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBA3€U — ISl N3yYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbICE  METOJbI IIO3HAHHMS — HAONIOZIeHHWEe, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuyecTBO YacoB
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NMPorpamMmbl Bcero OHTPOJILHBIC PaKTHIeCKne o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoTbI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMusg — BakHas 00/1aCcTh
1.1 €CTECTBO3HAHUS U MTPAKTHUECKOMN 5 2 Bubmioreka [JOK
' p https://m.edso0.ru/7f41837c
JIeSITEIILHOCTH YeI0BeKa
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [JOK
' peaKkuu https://m.edsoo.ru/7f41837c
Hroro no paszeny 20
Pa3nen 2. BaxkHeliume npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopoa. ITonsitie 00 6 bu6nuorexa [IOK
' OKCHIIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax u 8 1 bu6nuorexa [IOK
' COJISAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBAHMAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIacChl 11 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pasaeny 30
Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH
[lepronnueckuii 3aKOH U
31 [lepuoaunueckas cucrema 7 bubmuorexa [IOK
' XUMUYECKHX 351emMeHToB J[. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToma
39 Xumudeckas CBS3b. 3 1 bubmuoreka [JOK
' OKHCIIMTEIHLHO- https://m.edsoo.ru/7f41837c
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BOCCTAHOBUTCIIbHBIC PCAKITNN

HWroro no paszaeny 15 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 BHGJ_IHOTeKa LHOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposBbie)
n/n NMPoOrpaMmblI Bcero OﬁﬂTpom’m’le p ﬁaKanecmae o0pa3oBaTesbHbIE
padoThI padoTsI pecypch
Pa3nes 1. BemecTBO 1 XMMHYeCKHeE PeaKIUu
11 [ToBTOpenue u yriryOneHne 3HaHUH OCHOBHBIX 5 1 Bbu6mmoteka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasaeiny 17
Pa3nes 2. HemeTasuibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmel. ["asorensl https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 3neﬁeHT01§ VIA?rpynnH Cepan eé 6 bubmmorexa LIOK
’ https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nmorexa LIOK
- 7 1
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 BJ'IeHl\;eHTOIf IVAI-DrpyHHH. VYriepoa u KpeMHUI 8 1 2 bubmorexa LJOK
https://m.edso00.ru/7f41a636
U MX COCIMHEHHS
Hroro no pazneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
. bubnunoteka LIOK
. 4
3.1 Obume cBOHCTBA METAILIOR https://m.edso0o.ru/7f41a636
3.2 Baxxuelinme MeTaubl U KX COSIUHEHUS 16 1 2 bubnunoteka LIOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HWroro no paszaeny 20
Paszpnen 4. Xumus M oKpyxaomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro no pasueny 3
PesepBHoOC Bpems 3 bubnnorexa LJOK
P P https://m.edsoo.ru/7f41a636
68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne Tema ypoxa Kounrtpoa| IIpakTtuu Hara Hara undpposbIie
n/n Bcero | bHBIE ecKue u3ydyenusi | ¢axruyec, odOpasoBaTebHbIE
padorsl | padoThI KH pecypcsl
[Ipeamer xumun. Ponb XuMuu B KU3HUA 1 bubnunoreka LIOK
1 yeJjoBeka. Tesa 1 BemecTsa 01.09.2023 https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 01.09.2023 bubmnorexa [IOK
o https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOPUN U TIPUEMBI 1 1 bubnnorexa [JOK
3 oOpareHus ¢ 1a00paTOPHBIM 08.09.2023 https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM))
YucTteie BemecTBa 1 cMecH. CriocoObl bubmmoreka IIOK
1
4 pas3aeneHus cMecen 08.09.2023 https://m.edsoo.ru/ff0d26ca
I1 02 «P
5 meceit ?EZKI'?;HF;?S;; iiin;; AR 1 1 15.09.2023 bubmmorexa [IOK
o o https://m.edsoo.ru/ff0d28c8
ITOBapEHHOM COJIM)»
bubnunorexa LIOK
6 ATOMBI B MOJIEKYIIBI 1 15.09.2023 https://m.edsoo.ru/ff0d2a6e
7 XUMHUYECKHE PJIEMEHTBI. 3HAKU 1 22092023 but6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 ITpocTeie U CIIOKHBIE BEIECTBA 1 22.09.2023 https://m.edsoo.ru/ff0d2a6e
bubnunorexa LIOK
9 ATOMHO-MOJICKYJIIPHOE YUCHUE 1 29.09.2023 https://m.edsoo.ru/f0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xumudaeckas hopmyia. BareHTHOCTh 1 29.09.2023 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
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OrHOCUTENbHAA aTOMHAg Macca.

bu6nmoreka [IOK

1 OtHocHTeNbHAsA MOJIEKYJISIpHAs Macca 06.10.2023 https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubnunorexa LIOK
12 COCJIMHEHU U 06.10.2023 https://m.edsoo.ru/ff0d350c
Konnuectso BemecrBa. Mosabs. MossipHas bubmmoreka [JOK
13 macca 13.10.2023 https://m.edsoo.ru/ff0d5230
dOu3ndecKue U XUMUYECKUE SIBIICHUS. bubnuorexa [IOK
14 XuMUYecKas peakius 13.10.2023 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
15 XUMHYECKUX PeaKIui 20.10.2023 https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHHS MacChl BEILIECTB. bubnuoreka [IOK
16 XHUMHYECKUE YPABHEHUS 20.10.2023 https://m.edsoo.ru/ff0d3b88
BrruncieHus KoaudecTBa, MacChl
’ bubnunoreka LIOK
17 BeH_IeCT]ja M0 YPaBHEHUSM XUMHUYECKHUX 27.10.2023 https://m.edsoo.ru/f0d5708
peakiuit
K .
18 (cﬁii;nﬁqéﬁimgﬁﬁ?;c; amemenns 27.10.2023 bubmaorexa LIOK
’ ’ i T https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6nmorexa LIOK
19 SHIUKJIOIEIUCT. O606Hv1eHI/Ie i 10.11.2023 https://m.edso0.ru/ff0d40c4
cUcTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel no teme 10.11.2023 bubmmnoreka HOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUM o https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
bubnunorexa LIOK
21 Kucmopom — aj1eMeHT U mpocToe 17.11.2023 https://m.edsoo.ru/ff0d448e
BenecTBo. O30H
duszndeckre U XUMUUECKHE CBOMCTBA
but6mmoreka [IOK
22 KHCcIopo/a (peakinu OKUCICHHS, 17.11.2023 https://m.edsoo.ru/f0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI TOTy4eHUsT KHCIIOPOa B
23 71a00paTOPUH U MPOMBIIUIEHHOCTH. 24.11.2023 bubmaorexa LIOK

[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a
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TemnoBoii 3¢ (HeKT XUMUIECKON peaKIuH,

24 MIOHATHE O TEPMOXUMHUYECKOM 24.11.2023 bubmmoreka [JOK
YPAaBHEHUH, DK30- U SHAOTEPMUYECKUX o https://m.edsoo.ru/ff0d4790
peaKIusIxX
TomuBo (HedTh, yroib U METaH). BuGmorexa LIOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 01.12.2023 https://m.edsoo.ru/ff0ddcda
MPEAOTBPAIICHUS
I1 6ota Ne 3

26 | lonysene n coonpanme KHEIOPOT 01.12.2023 bubmmorexa [IOK

. ’ T https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

27 Bogopon — snemeHT u mpocTtoe 08.12.2023 BI/I6J'.II/IOTCK8. HOK
BemecTso. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0

28 du3nvecKrue 1 XUMHUYECKUE CBOMCTBA 08.12.2023 bubmuoreka [IOK
Bojiopoa. [Ipumenenue Bogopoaa T https://m.edsoo.ru/ff0d4dd0

bubmmoteka IIOK

29 [ToHsiTHE O KUCIIOTAX U COMSAX 15.12.2023 https://m.edsoo.ru/f0d50d2
Crioco0bl TToTy4eHust BOAOPO/Ia B bu6nmorexa LIOK

30 nabopaTopuu 15.12.2023 https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4

31 «ﬁiﬁgﬁf{fﬁ 2263;11{1; Bré‘;(fﬁfﬁa 22.12.2023 bubmmorexa LIOK

o ’ " https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
Mounsipabiii 00BEM razoB. 3aKoH bubmuoteka [IOK

32 ABoraapo 22.12.2023 https://m.edsoo.ru/ff0d542e
B N

33 | somccrsa rasa iﬁeﬁ) oseeTHONy 29.12.2023 bubmorexa LIOK

H MY T https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B ..
| D b e S Smorra 10K
i . o https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
DOu3nvecKkue U XUMHUUYECKUE CBOMCTBA bubnuotexa [JOK
35 BOJIEI 12.01.2024 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstre 00 12.01.2024 but6mmoreka [IOK
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HMHJIMKATOpax

https://m.edsoo.ru/ff0d59e2

Bopna kak pactBoputens. HacbieHHubie u

bub6nmmoreka [IOK
37 HEHACHIIIICHHBIC PacCTBOPHI. MaccoBas 19.01.2024 https://m.edsoo.ru/f0d5b40
JI0J1s1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o reme
38 «HpHFOTf)Bntem pacTBOpOB ¢ - 19.01.2024 BI/I6J'.II/IOTeKa HOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEUIECTBAY
39 KonTponbnas pabota No2 mo teme 26.01.2024 BI/I6J'.II/IOTCK8. HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCUPUKALINS, bu6nmorexa LIOK
40 HOMEHKJIaTypa 26.01.2024 https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
bubnunoreka LIOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 02.02.2024 https://m.edsoo.ru/f0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIaccU(UKAIIHS, bu6nmorexa LIOK
42 HOMEHKJIaTypa 02.02.2024 https://m.edsoo.ru/ff0d67ca
[TonydyeHnne u XuMHU4YeCcKue CBOWCTBA bubmuoteka [IOK
43 OCHOBAaHUI 09.02.2024 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6nmnorexa LIOK
44 HOMEHKJIaTypa 09.02.2024 https://m.edsoo.ru/ffOdfee2
[Tonyyenue n XMMHUYECKHE CBOMCTBA bubmmnoreka HOK
45 KHUCJIOT 16.02.2024 https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA,
bubnunorexa LIOK
46 cn0(v:06r,1 MOJIyYEHUs, XUMUYECKUE 16.02.2024 https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padborta Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 01.03.2024 bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX T https://m.edsoo.ru/00ad9b7c
COCIMHECHUI»
48 ['enernueckas cBsI3bp MEKy KilaccaMmu 01.03.2024 bu6muoreka [IOK

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

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

49 O0o0011eHNEe U CHCTEMATHU3alIMs] 3HAHUI 15.03.2024 https://m.edsoo.ru/00ad9ch?
K 6ota Ne3
50 | "Octoptkie ftacont ieoprl;:{)HTIfel:g(Hx 15.03.2024 buGnuorexa LIOK
. o https://m.edsoo.ru/00ad9%ela
COCAMHEHHI
[TepBbie TOMBITKY KIACCHPUKAITUN
bu6nmoreka [IOK
51 XAMHUYECKHX dJIeMEHTOB. IloHsaTHE O 22.03.2024 https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Tepnoanueckuii 3akoH u [lepuoanaeckas
52 cUCTEMa XUMHUYECKUX 3eMeHToB . 1. 22.03.2024 BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
Menneneesa
bubnunoreka LIOK
53 [lepurozpl, TpyMIIbI, MOATPYIIIBI 05.04.2024 https://m.eds0o.ru/00ada52c
Crpoenune atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
>4 saep. M3oTonsl 05.04.2024 https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit 12.04.2024 BH6J.mOTeKa LHOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA
56 1o ero noJyioxkeHuto B [lepnoanueckoit 12.04.2024 BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuUTHA HayKH U npakTuku. J[. W. 19.04.2024 bubmuorexa [IOK
MenneneeB — y4€HBIM, IEJArOT U o https://m.edsoo.ru/00ada96e
IpaX<TaHUH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB 19.04.2024 BI/I6J'.II/IOTeKa HOK
XHUMHUYECKHUX SIIE€MEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnasg xumMuueckas CBI3b 26.04.2024 hitps://m.eds00.ru/00adac34
KoBasieHTHas monsipHast XMMUYeCKas bubnmoreka [JOK
60 CBS3b 26.04.2024 https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAS XUMHYECKast 03.05.2024 bubnuotexa [JOK
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CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS 1 03.05.2024 ﬁg&?ﬁ%ﬁ;&gﬁ}&m dae28
63 I?;I;I{(;JLH;GHBHO-BOCCTaHOBI/ITeJIBHLIe 1 10.05.2024 ]ﬁgé}sj?;[r(r)f:éi (I)l.g/lé()adbom
64 OxucnauTenu 1 BOCCTAaHOBUTENHU 1 10.05.2024 ﬁg&?ﬁ%ﬁ;&gﬁ}&m db076
65 nggggzgZigﬁzf)gnﬁfqgggae;;ﬂ%» . 17.05.2024 ]f?'tl'/tlgsn/l;l rff)f:é;a(l)(l)_-l f(a/léoadb486
| cncrovansam s ! 17.05.2024 g edsoo.ru00adb33e
7| oo o ! 24.05.2024 g edso00/00ad5c2
B | cocrovamsan o ! 24.05.2024 Pipsim sdsoosuliods1cs
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9 KVIACC

KoanyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le H%aKTquCKHe u3yuyeHusi o00Opa3oBaTejibHbIE
padoThbI padoTbI pecypeb
Ilepuoanueckuii 3akoH. Ilepuoandeckas
1 CI/I(E[CMI;. XUMHYECKHUX SHCMEHT(I)[B .U 1 brbmoreka [JOK
T https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MECHECHHUH CBOMCTB
2 XI/IMI/I‘IeCKIPiIX 9JIEMEHTOB IIEPBBIX TPEX 1 brbmoreka [JOK
P p https://m.edso0.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «IToBTOpEHNUE U yriTyOIIeHHE 3HAHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklnui 1o 1 bubnnorexka [JOK
Pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsTHE O CKOPOCTH XUMHUYECKOMH

7 €aKIuu HOHSII”)FI/IC 0 TOMOT€HHBIX U 1 bubanorexa [IOK
PCAKIIIH. https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIMIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XMMHYECKON PEAKIIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIIUTUYECKON 1 bubnuoreka [IOK
nucconuanui. CUIbHEBIE U clIa0bIe https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adcd68

BJIEKTPOJIUTHI

11 Honnble ypaBHEHHUsI peaKIuit buGmuorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHHH B CBETE MPEICTABICHUI 00 bubunorexa LIOK
N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABICHUHN 00 AIEKTPOTUTUUECKON bubmnorexa LIOK
https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 [TonsiTue o runponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bu6mmorexa [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponsHasg padora Ne2 1o Teme
17 <<3H;II:TPOHHTHPHCCKaH JMCCOIIHAIIN Brbmaozexa [IOK
) https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO6mrast XxapaKTepUCTHUKA raJOTeHOB. bubnmnoreka [JOK
XHMMHUUYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
X .
19| xomccan eaoiiomma. somymeme BuGmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IT oora Ne 2
20 «IPI?;THZ:EIZOIEIHOOT; K;cngfbfepﬁe eHue bubmiorexa HOK
. y:1 » M3y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
21| omarcsmt porseath, sem ot Bugmorexa LIOK
peaKiuy, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 O6mas xapakTepucTuka 31emMeHToB VIA- bubnmoreka [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a
23 AnoTpomHbIe MOAU(UKAITUN CEPHI. bubmuorexa [JOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XMMHYECKHUE CBOMCTBA CEpPhI

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

24 CepoBonopo/i, ctpoenue, pu3nueckue u bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHas KUcCaoTa

25 (bI/I3I/IfI[eCKI/II; u XI/II\]/;[)I/IIIGCKI/IC CBOI;ICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHAMHMYECKHUE PEAKIUH, JIEIKALUE B
OCHOBE IMPOMBIIIJIEHHOTO crioco0a
26 IO eHIESI CCPHOM KHCJIOTBI Eubmorexa IIOK

i p ) . https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKPY KaroLeit
CpeJibl COCIMHEHUSIMU CEPBI

27 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuorexa [JOK
MPOYKTA PEaKLIKU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTUKa JIEMEHTOB V A-

8 rpynmnsl. A30T, pacipoCTpaHEHHE B bubnnoreka [JOK
npupoje, Gu3nyecKrue U XUMUYEeCKUe https://m.edsoo.ru/00adeea6
CBOICTBa
AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bubnnorexka [JOK

29 . .

CBOMCTBA, NIOJIYYCHUE U IPUMEHEHHUE https://m.edso00.ru/00adf004
[TpakTrueckas pabota Ne 3 o Teme
30 <<1PIOJ'I eHUe al\fMI/IaKa W3YYCHHE €T0 bubmorexa [JOK
YT ath https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubmuorexa [JOK
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MHUHEPAJIbHBIX

32 no0pennii. XuMHU4eckKoe 31211“ SISHEHUE Bubmiorexa HOK
yA00P . p https://m.edsoo.ru/00adf518
OKpY KaloIen Cpeibl COeTMHEHUSIMU
azora

33 ®ocop. Oxeun pochopa (V) u bubnmoreka [JOK

dbocdopHas kucnora, pusndeckue u

https://m.edso0.ru/00adf68a
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XHUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHUC

Hcnonb3oBanue GochaToB B KaUeCTBE

34 MUHEpaJIbHBIX yIOOpEHH. 3arps3HeHne BH6J_IHOTeKa LOK
HPHPOJHOH Cpestbi hocdatamu https://m.edso0.ru/00adfc20

35 VYrnepoa, pacupocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
(du3HUecKre U XUMUYECKIE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bu6mmorexa [IOK
po0OJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

37 VronpHas KUCIoTa U €€ COIn BH6J_IHOTeKa LOK

https://m.edso00.ru/00ae006c

[IpakTuueckas padbora Ne 4 o Teme

38 "[lonydyeHue yrieKucioro rasa. Egggﬁ;f(i%gﬁ}émeoz?e
KauecTtBeHHas peakuus Ha kKapOoHaT-HOH" T '
[TepBoHayanbHbIE MTOHATHUS 00

39 OpPraHUYECKUX BEIIECTBAX KakK O BH6J_IHOTeKa OK
COEMHEHUAX YIIepoia https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenuneHus BH6J_IHOTeKa IOK

https://m.edso00.ru/00ae080a

[IpakTnueckas padora Ne 5. Pemenue

a1 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«Baxnennme HeMeTaJluIbl U UX https://m.edso00.ru/00ae0bf2
COEJIMHEHUSI»
KonrtponsHas padora Ne3 o reme

42 «BaxxHeWIme HeMeTaJuTbl U UX EH6J_IHOTeKa HOK
COCTHHCHHS https://m.edso00.ru/00ae0e18
OO6mrast XapakTepruCTUKa XUMUIECKHIX
3JIEMEHTOB — MeTaJIoB. MeTaminueckas

43 CBSI3b U METAJUTMYECKAs] KPUCTATAYECKAST bubmnorexa LIOK

pemérka. PU3NYECKUE CBOMCTBA
METaJJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECCKUIN PSI HAPSOKCHUIA buGmuorexa LIOK
https://m.edso0.ru/00ae1156
METAJLJIOB
OO6mue cnocoObl MOTYyYeHHUS METAIUIOB.

45 CmuiaBbl. BerunciieHust 1o ypaBHEHUSIM bubnmoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 [TonsATHE O KOPPO3UM METAJLIIOB bubmmorexa LIOK

https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 [Henourpie meTans! https://m.edso0.ru/00ae14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU bubmorexa LJOK

https://m.edso0.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAIIBI — KaIbITHI bubmuorexa [JOK
W MarHui https://m.edso0.ru/00ae15e8

50 Baxkuelnme coenMHEHNS KAJIbIUS Bubmiorexa IJOK

https://m.edso0.ru/00ae15e8

51 O06o001IeHre U cUCTEeMaTH3allnsl 3HAHUI

50 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o TeMe

53 ")IIZéCTKOCTL Boft)u)l 1 METOJEI €6 Bubmioreka IJOK

. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmorexa [IOK

54 AmommHni https://m.edso0.ru/00aelc64

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edso0.ru/00ae1d86

57 Oxcupl, THIPOKCHUIBI U comu kere3a (1I) bubnmoreka [JOK
u xene3a (I1I) https://m.edso00.ru/00ae35e6

58 O06o00mmenne 1 cucTeMaTH3alns 3HAHUI
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[TpakTuyeckas padora Ne 7. Pemenue

59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 bubmuoreka [JOK
«Baxuelnime MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)

Breruucienus mo ypaBHEHUSIM
eCK €aKIHii, eCIIN O, 3
60 ;g;/l["IZI:ITOBH;ai B I/Iligll/)IITKeHII:JII/Iﬂ(I:/I(I){I[I;IpH(I/IT 1 Bbu6mmorexa LIOK
N https://m.edso0.ru/00ae1750
IpuMecHy. Berauciiennst MacCcoBOM J10JIH
BBIXOJIa MMPOJIYKTa peakluu

61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
KonTponbnas padora Ne4 no teme

62 «BakHel1me MeTaaibl 1 UX 1
COEIMHEHNS

63 BemiecTBa 1 maTepuasbl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HU YeI0BeKa https://m.edsoo0.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKaIoen 1 bubnmnoreka [JOK
Cpeasl https://m.eds00.ru/00ae4270

65 Ponb xumMuM B perieHnn SK0JI0rHUeCKuX 1 bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O60011eHNE U 1 bubmmorexa [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cbh2
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Xumus. 8 xknace. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
Cnaaxos). 2020r.

2. Meroauueckoe nocodue. 8 knacc (aBropsl O. C. I'abpuensu, 1. T
Octpoymog, C. A. Crnankos). 2019r.

3. [Iporpamma kypca xumuu st 8—9 ki1accoB 0011e00pa3oBaTEIbHBIX
yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
2020r.

4. Terpaab nist 1aOOPATOPHBIX OMBITOB U MPAKTUIECKUX paboT. 8 Kiacc (aBTOPHI
O. C. I'abpuensn, U. B. Akcénona). 2020r.

5. I[IpoBepounbie 1 KOHTPOJbHBIC padoThl 9 Kiace (aBTopel O. C. [N'abpuenss, I
I'. JIeicoma) 2021r.

6. DnekTpoHHas hopma ydyeOHHKA.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



HNuTepHeT-pecypchl Ha PyCCKOM SI3BIKE

1. http://www.alhimik.ru. IIpeactaBieHsl cieayoomme pyopruKku: COBEThI
aOUTYpUEHTY, YUUTEII0 XUMUHU, CTIPABOYHUK (OUEHb OO0JIbIIIas MOA00pKa TabJIUIT
Y CTIPaBOYHBIX MaTEPHUAJIOB), Bec&nast XUMUS, HOBOCTH, OJIMMITHA/IBI,
KyHCTKamepa (MHOTO HHTEPECHBIX HCTOPUICCKUX CBEIACHUH).

2. http://www.hij.ru. XKypHan « XuMust 1 )KU3HB» MMOHSATHO W 3aHUMATEIHHO
pacckas3bpiBacT 000 BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U MUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DeKTpOHHBIH KypHAT « XUMHKH U
XHMHSD», B KOTOPOM TIPEICTABJICHBI OIBITHI II0 XMMHUHU U 3aHUMAaTeIIbHAS
nH(OpMaIHs, TTO3BOJISFOIINE YBIICYh YUSHUKOB SKCIIEPUMEHTATBHON YaCThIO
peIMeTa.

4. http://c-books.narod.ru. BceBo3morkHas turepaTypa 1Mo XuMHUH.

5. http://www.prosv.ru/. [TocoOus s ydammxcsi, B TOM YHUCIIC IS TTOATOTOBKH
Kk uroroBoit arrecranmu (OI'D u EI'D), MmeTonnueckre mocoous 1isl yauTemnen,
HAYYHO-TIOMYJISIPHAS JIUTEpaTypa 1o XUMHUH.

6. http://1september.ru/. XXypHas npeana3sHadeH He TOJIBKO 11l yuuteneid. B HEM
MPEACTaBICHO OOJIBIIIOE KOJUUYECTBO PA0OT YYEHUKOB, B TOM YHUCIIE
UCCIIeIOBATENILCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuil IKOJbHBIN TOPTal
CO CChUIKaMH Ha 00pa30BaTeNbHbIE CAUTHI IO XUMUMU.

8. www.periodictable.ru. COopHUK cTaTeli 0 XUMHUYECKHUX dJIEMEHTaX,



WJUTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.

HNHTepHeT-pecypc Ha aHIIMMCKOM SI3bIKE
http://webelementes.com. CoepKUT UCTOPUIO OTKPHITHS U ONTUCAHHE CBOMCTB
BCEX XUMHUYECKHUX AJIEMEHTOB. ByJeT mone3eH s yJamuxcst sI3bIKOBBIX IIKOI U

KJIaCCOB, TaK KaK COACPIKUT HA3BAHUA 3JICMCHTOB U BCIICCTB HA PA3HBIX A3BIKAX.

OOBEKTHI Y4EOHBIX IKCKYPCUI

1. My3en: MUHEPATIOTUYECKHUE, KPACBEIUECKHE, XYI0KECTBCHHBIC,
[TonmuTexHUYECKU .

2. JJaboparopuu: y4eOHbBIX 3aBEJICHUN, arpOXUMIIA00PATOPHUH, SKOJIOTUYECKUE,
CaHUTAPHO-AMUJIEMHUOJIOTUYECKHE.

3. AnTeku.

4. ITpou3BOJACTBEHHBIE OOBEKThI: XUMUYECKUE 3aBOJIbI, BOJIOOYHCTHBIC

COOPY’KE€HUS U IPYTUe MECTHBIE MPOU3BOJICTBA.
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