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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HA HAa OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 0O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (eaepalbHOW paboueil MPOrpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMYU MPENOaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TpEACTaBICHUE O IENsX, OOIIEeN cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUA OOYYAIOMIUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MPEIMETHOE coAepKaHue,
IpeayCMaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazienaM M TEeMaM TMPOrpamMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHuUsI, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU € YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4Yaromuxcsi, OMNpeAesIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYaloulerocs IO OCBOEHUIO
y4eOHOT0 coJiepKaHusl.

3HaHWE XUMHUHU CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPYEMble XHMHUEW MPENCTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUrd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX pEUIeHUs TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHs UYEJIOBEUYECTBA — CBHIPHEBOM, DHEPIETHYECCKOH,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MPOOIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanu3aliii  BO3MOXKHOCTEH JJii  CaMOpa3BUTHS |
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKITMOHATILHON I'PaMOTHOCTH,

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaAMOCTOSTEIbHONW  Yy4eOHOW JIeATeITHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MMOBCEIHEBHOM JKU3HU, TaK M B MPOPECCUOHAITBHOMN JCSITSIIBHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUuss B OOyYEHHH XUMHUU OOECHEUMBAIOTCS CIELUPUKON
COJIepKaHMsl ~ y4yeOHOTO  TpeaAMeTa, KOTOPBIM  SIBISETCS  IMEIaroruvecku
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUUMUCS CHUCTEMBI IMEPBOHAYAJBHBIX TOHATHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMUM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUH
OpraHUYeCKOU XHUMUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MTOHATHN O XUMUYECKON
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpraHW30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCET'O €CTECTBO3HAHNS,

— [lepuoanueckoro 3akoHa JI. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHYECKON IHCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HA OCHOBE HSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyromMy, BBINONHAS (GYHKIHH OOBSACHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMHUUYECKON COCTABIISAIONIEN HAYyYHOM KapTUHBI MUpPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeToJaM TMO3HaHUsS B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPHUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX AU MUp»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3ydeHWM XUMHHM TPOUCXOAUT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMUYECKUX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECCKUX MOJOKCHHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



NpUOOIIEHUH K HAydyHbBIM MeETOJaM TIO3HAHUSI TPU HU3YYECHUU BEIIECTB W
XAMHYECKUX peakiuii, B GOPMUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUU U
WX TMNpPUMEHEHUH B Yy4yeOHO-TIO3HABATEIBLHON M y4eOHO-UCCIEA0BATEILCKOM
NEeSATENbHOCTH, OCBOGHHUM NpPaBWII 0OE€30IaCHOTO OOpallleHHs ¢ BEIIECTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENN TaKUE 1IeJIH, KaK:

— (QopMHpoBaHHE WHTEIJIEKTYallbHO pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MNPUHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSAM JKU3HH;

—  HampaBJICHHOCTh OOyYEeHHs] Ha CHCTEeMAaTHMYecKoe MpHOoOIIeHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TIO3HABATEIBLHOM JIESITEIIBHOCTH, HAaYYHBIM
MEeToJaM IMO3HaHUs, (POPMHUPYIONIMM MOTHBALIMI0 U Pa3BUTHE CHOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITa PA3HOOOPA3HOU NESITEIBHOCTH, TO3HAHWS W CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMI), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUOB JCATEILHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW ©  €CTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YUYCHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE y OOYyYalOIUXCS TYMAHUCTHMYECKHX OTHOIICHUH,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH IPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAllUA K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUiIs M HANPaBICHHOCTH JaJTbHEHUIIIETo
o0yJeHHUS.

OO0miee YMCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHUS XUMHUU Ha YpPOBHE
OCHOBHOT'0 001Iero 00pa3oBaHus, cocTaniseT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).

PaGouas mporpamma paspaboTaHa ¢ HWCHOJB30BaHWEM IICHTpA W
TE€XHOJOTHYECKOW HaIpaBieHHOCTH « Touku Poctay.

[Ipu mpoBeneHWM 11a0OPATOPHBIX M MPAKTUYECKHX PAOOT HCHOIB3YyETCS
0o0opynoBaHUE LIEHTpA €CTECTBEHHO-HAay4YHOM 51 TEXHOJIOTUYECKON
HanpasieHHocTel «Touku PocTtay.



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PDu3nueckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbI. XHUMHUYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMUYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo dopmymnam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3ACIICHUs CMECEil: ¢ TMOMOINBbI0 MAarHuTa, (UIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEJACHNUE OUYNCTKHA TTOBAPEHHOMN
colv, HaONIOJCHWE W  ONMUCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. IIpumenenue kucnopoma. CrocoObl



MOJIyYeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TermoBoit 3P(deKT XUMHUYECKON peakuuH, TEPMOXUMHUYECKHUE YpABHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHMYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyomue. Homenkmatypa okcuaoB. Dusnyeckue W XUMUUYECKHE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axkruBHoctu meramnoB H. H. bexerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @u3nyeckue U XMMHUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KilacCaMU HEOPTAHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpekpamieHuss ropeHus (mokapa), O3HAKOMJICHHE C O0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIOJIB30BAaHUE BUACOMATEPHAJIOB), HAOMIOACHHE O0pa3lloB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M KanblueM) (BO3MOXKHO HCIIOJIB30BAHUE BUJIEOMATEPUAIIOB),



UCClieJOBaHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa Mmeau (I1) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalu3ally, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHCHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «Baxkuelmmne Kiaccbl HEOPraHUYECKUX
COCMHECHUN.

HHepuoagnuecknin 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iemenToB JI. WU. MenngeneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIe 00pa3yr0T aM()OTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  Menneneesa.  KoporkonepuogHas ¥ JJIMHHONEPUOJHAs dbopmbl
[Tepunonnueckoit cucreMbl xumuueckux aneMeHToB . M. Menaeneesa. [lepuoasl
u rpynmbl. OU3MYECKUN CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX  000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MenneneeBa. XapaKTEpUCTHKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B Ilepuonnueckon cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoanueckoit CUCTEMbBI XUMUYECKUX
BJIEMEHTOB JUIS pa3BUTUS Hayku W npaktuku. Jl. M. MenneneeB — y4€HbIA U
rpaXkJ1aHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MOJdsipHAs ©  HEMOJSpHasi) CBSA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE  PEAKIIMH.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BaHUE KaK OOIIUX €eCTeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJUu3, CHHTE3, KilacCuUKalus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (pU3MuYecKue BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, KalMs, KaJIbIUI U HX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHWEM »3yeMeHTOB B Ilepuoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKOW CBA3U. THIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3 dekTy, 1o
M3MEHEHUIO CTETIEHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpAaTUMBIX XMMHUYECKHX peakiusX. [IoHsITHEe 0 TOMOTEHHBIX M TE€TEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU U IOJ0KEHUE XUMHYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHUCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIANA. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AucCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U C1adble SJEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMW M COJEHd B CBET€ MPEACTaBICHUN 00  BIEKTPOJUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAIOB M HEMeTauioB (Tpadura W anMasa), CI0XXHBIX BEIIECTB
(x;mopua HaTpUsl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHUUYECKON peakinu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTHU
pacTBOpOB BENIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUsS  peakluii  HMOHHOro  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIU
(ropeHue, peakiuu pasiIoKEeHHs, COCUHEHHs), Paclo3HaBaHWE HEOPTraHWYECKUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl 1 UX COeTUHEHUS

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4aMH). XJIIOPOBOJOPO/I.
ConsHass KUCIIOTa, XMMHYECKUE CBOMCTBA, MOJyYEeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eloBeKa. BaxHeWmine XJIopuabsl U UX
HaXO0XJCHHUE B PUPOLE.

O6mast xapakrtepuctuka aneMeHToB VIA-rpymnmbl. OcoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune M (Pu3MyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOaa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XuMHUecKue cBoiicTBa cepbl. CepoBOaOpos, cTpoeHue, GU3N4YecKue u
XUMUuYeckre cBorcTBa. OKCHIBI Cepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmume  Kak
MPEACTaBUTENsI Kjacca KHUCIOT u crnenuduueckne). XUMUYECKHUE PEaKInH,
JeXalme B OCHOBE MPOMBIIUICEHHOTO CMOco0a MOJY4YeHUS CEPHOU KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacCHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMuieckue cBorictra. KpyroBopot azora B mpupojie. AMMHUaK, ero
dbu3nYecKue U XMMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (GU3NYECKUe U XUMHUYECKHE
cBoiicTBa (0OlIME Kak TPEACTAaBUTENs Kilacca KHUCIOT U creuuduueckue).
Hcnonp3oBanne HUTPATOB W COJIEM aMMOHHSI B KaueCTBE MHHEPaIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXkKalolel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, MOYBbI M BOJMOEMOB). Docdop,
ajutoTponHbie Moaudukanuu Gocdopa, GulMUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOWUCTRA,
nonydyenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX yIO0OPEHUI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOCHHMS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIE
MoIU(UKALMK, PACHPOCTPAaHEHHE B TpHUpPoAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢uznueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA J>KHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r00anbHOTO TMOTEIUICHUS KJIMMAarTa, MMapHUKOBBIHM
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TAHOJ, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TonsiTHe 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKax, yriieBojgax — U UX
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckue W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIH30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpouTesbHbIE MaTepHalbl: KepamMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdraeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaUeCTBEHHON peakiuu Ha Cylbdart-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpUasoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yIOOpEeHUM, MOTydYeHUE,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOICTB YIJIEKHCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX pEeaklMii Ha KapOOHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIICHHOCTH.

[Ileounble MeTasubl: NONOXKEHUE B llepuogmyeckoin cucreme XMMHYECKHX
snementoB JI. M. MenaeneeBa, CTpo€HHME WX aTOMOB, HAaXOXKJICHUE B MPHUPOE.
dusnueckue U XUMUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIBI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANOMUHMEI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHJIA U TUIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUIBI U cou xkenesa (II) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0paslaMd METaJUIOB M CIUIaBOB, HX (PU3HMUECCKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YyJIbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOYXKHO HCIIOJIB30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJIe
(BOBMOXHO  HCIIOJIb30BAaHHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEaKLM HA WOHBI: MAarHus, KaJblLUs, aJIIOMUHUS, LIUHKA, XKeje3a
(I) u xene3a (II), meau (II), HabGarOMEHME M OMUCAHKE MTPOIECCOB OKPAIIMBAHUS
IUIJAaMEHU MOHAMHU HATpUsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCieIoBaHne aM(pOTEPHBIX CBOWCTB T'MAPOKCHAA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PEIIEHNE DKCIIEPUMEHTAIbHBIX 3aJa4 110 TeMe «BaxkHeumue
METAJUIBI U UX COCIUHEHUSI.

XuMHUSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJoBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, MOJCINb, SBICHHE, MapPHUKOBBINA
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: Matepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
M30TOIBI, PaJMOAKTUBHOCTb, MOJICKYJIA, OSJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYIIPOBOAHUKH, JTUAJNCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWE, OMOcdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJICMCHTHI, TUTATCIIBHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOIHI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3VJBbTATBI OCBOEHHUS ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
[Inannpyemple pe3ynbTaThl ONMUPAIOTCSA HA Beayllue LejieBble YCTAHOBKH,
OTpa’karollue OCHOBHOM, CYIIIHOCTHBINM BKJIaJ U3y4acMOM IPOrpaMMbl B pa3BUTHE
JUYHOCTU OOyYaromMXcs, UX CIHOCOOHOCTEH C MCIOJIb30BaHHMEM 000pYyIOBaHUs
uenrtpa «Touka Pocray.
B cTpykType niaHupyeMsbIX pe3yiabTaTOB BBIAEIAETCA CAESAYIOLIHe MPYIIbI:

JINYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yIbTaThl OCBOCHMS MPOrPAMMBI  OCHOBHOT'O  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHUs XUMHUHM B €IUHCTBE y4eOHOU U
BOCIUTATEIbHOUN JI€SITETbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOllecTBe TMpaBWIAMH U HOPMaMHU TIOBEJAEHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COLIMAIIU3AIIUUA O0yUarOIITUXCS.

JIN4HOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTALUN U
paciIMpeHue OMbITa IESITEILHOCTH HA €€ OCHOBE, B TOM UMCJIE B YACTHU:

1) IATPHOTHYECKOT0 BOCTIMTAHMS .

IIEHHOCTHOTO OTHOIICHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOI'0 O00IIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOM HMHQoOpMaruen o
NEPEIOBbIX JOCTHKEHUAX M OTKPBITUAX MHPOBOM U OTEUECTBEHHON XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U 0OIIECTBRa;

2) PaKIAHCKOT0 BOCTIMTAHMS:

NPEJCTABICHUS O COIMAIbHBIX HOpPMaxX MW IpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUHA B KOJIJIEKTUBE, KOMMYHMKATUBHON KOMIIETEHTHOCTH B OOIICCTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JAPYrHX  BHJAX
JESTENHbHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH TIPH
BBITIOJTHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBHITIOJIHEHHH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHIO
M B3aWMOIIOMOIIMA B TIPOILIECCE OTOM YYeOHOW MESITENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIIOBEJECHHE M IMIOCTYIIKA CBOMX TOBAPHILNEH C MO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEICTBUI MTOCTYIIKOB;

3) HIEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUSI O BEUIECTBE M XMMHUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKM M COCTAaBIIAIOLINE
OCHOBY [l TIOHMMAaHUS CYIIHOCTH HAYYHOM KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKA C
MPUPOJIHOMN CPEIOM, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA MOJYYECHUE HOBBIX 3HAHUU MO
XUMUU, HEOOXOJIUMbIC i1 OOBACHEHUS HAOJIOMAEMBIX TMPOIECCOB M SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOM
JTUTEpaTypor, JOCTYIHBIMH TEXHUUYECKUMH CpEeJICTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpec K OOyYEHHMIO M TO3HAHWIO, JH0003HATENIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJIICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) (hopMupoBaAHUS KYJIbTYPbI 3/I0POBbSI:

OCO3HAHUE IICHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIIEGHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HH, OCO3HAHUE IMOCIEJICTBUM M
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aKOTOJIs, HAPKOTUKOB, KYpeHUs),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MACHOCTH TMpPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM JKU3HH,

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YyUCHHIO Mpodeccuii U TpyJa pa3IudHOro poja,
YBaXEHUE K TPyAYy M pe3yibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIA BBIOOP
UHANBUAYATBHON TPACKTOPHUH MPOJOKEHHS 00pa3oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpodecCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIe;

6) 3K0JIOrH4eCKOro0 BOCIIUTAHUS:

AKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIIEHWE K MPUPOJE KaK HCTOUYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYyIIEeCTBOBaHUsA, IOHUMAHUE LEHHOCTU 310POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKoMy H TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHWE IIEHHOCTU COOIIOCHUS
MpaBmI 0€30MAaCHOTO MTOBEJCHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUAX,
YTPOXKAIOIINUX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pEILIeHUS 3a/1a4, CBA3aHHBIX C OKPY’KAIOIIEW MPUPOJHON CPEAOH, ISl TTOBBIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYphl, OCO3HaHUs TIJ00aJIbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX PEIICHUS MOCPEICTBOM METOJ0B XUMUHU,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATHBI



B cocrtaBe wMeTanmpeaMETHBIX pPE3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUsT MHUPOBO33PEHUS OOIIEHAYYHBbIE TOHATHS (3aKOH, TeOopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
HCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEAMETax U TMO3BOJISIIOT Ha
OCHOBE 3HaHUI U3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAay4YHOM KapTUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC eUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIE), KOTOpble oOecneunBaroT (OpMHUpPOBAHUE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
JeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeliCTBUSA

ba3oBble JJornueckue 1ecTBUs:

YMEHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHATHHN (BBIACIATh MUX XapaKTEpPHBIC
PU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), WCIOJIb30BaTh
MOHSATHUS JJIsI OOBSICHEHHS OTAEIbHBIX (DAKTOB M SBJICHUMN, BEHIOMPATh OCHOBAHUS U
KpUTEpPUHU ISl KiIacCU(PUKAIMK XUMHYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIUH,
yCTaHABIIMBATh TMPUUYUHHO-CIIEJCTBCHHBIC CBSI3M MEXIy OOBEKTaMH HW3YyUYCHHS,
CTPOUTH JIOTUUECKHE PaCCyXACHUS (MHIAYKTUBHBIC, JICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BBIBOABI U 3aKIIFOUCHUS;

YMEHUE TMPUMEHATh B IMIPOIECCE IIO3HAHUS TMOHATUS (IPEIMETHBIE U
METaIrpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3YEMBIE B XUMHH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TPE/ICTABICHUS —
XUMHYECKUN 3HAK (CUMBOJI 3JEMEHTa), XuMuueckas ¢GopMmyia U ypaBHEHHE
XUMHYECKOW peakIuy — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 3a71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABISATh U XapaKTEPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIUH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CJICJACTBEHHBIE CBA3U W
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUAX.

ba3oBrble uccienoBarebckue 1eicTBUA:

YMEHHUE HCIOJIb30BAaTh IMOCTABICHHBIE BOIMPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKXK€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE ONBITa M0 IUIAHWPOBAHUIO, OpPTaHWU3AlMA W TIPOBEICHUIO
YUEHUYECKUX HKCHEPUMEHTOB, YyMEHHWE HaOIwaaTh 3a XOJOM Mpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (GOPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MPOJIeTTaHHOW padoTe.

Pab6ora ¢ unpopmanueii:



yMEHHE BBIOWMpaTh, AHAIM3HPOBATH W HWHTEPIPETHPOBATH HH(OPMALIHIO
pa3IMYHBIX BUIOB U (POPM MpEACTaBICHUS, OTYyIaeMYIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIOMyJIApHAsl ~JIUTepaTypa XHMHYECKOTO COACpNKAHHS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHEeTa), KPUTHUECKH OIICHUBATH MPOTUBOPECUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPUMEHSTHh pa3INYHbIe METOABI M 3allpoChl MPHU TOUCKEe U 0TOOpe
uH(OpPMAITMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1ad OMPEEIEHHOTO TUTIA, MPUOOPETEHUE OMbITA B
o0nacTi WUCHOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHUE KYJIbTYpPOW aKTUBHOTO MCIIOJIB30BAaHUS PA3IMYHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSITETTFHO BHIOMpaTh ONTUMAIBHYIO (pOpMy mpeacTaBieHuss HHPOPMAIHA U
WITIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmMmami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSMU;

YMEHHE UCIOJB30BaTh W AaHAIU3WPOBAaTh B Tpolecce Yy4eOHOH w
MCCIIEZIOBATEIBCKON JEATEILHOCTH WH()OPMAIMIO O BIHMSHHHA MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO03f1CTBa W TPAHCIIOPTa HA COCTOSIHHE OKPYXKAIOIICH MPHPOIHOM
CpeIlbl.

KoMMmyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeHCTBUS:

yYMEHHS 3aJlaBaTh BOINPOCHl (B XOJe Juanora W (Wiu) AMCKYCCHH) IO
CylIeCTBY  oOCyXJaeMod  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHSI TIPEIJIOKEHHOM 3a/1auu;

YMEHHUS  TMPEJCTaBIATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIbHOMN
NESTENBbHOCTA B YCTHBIX W TUCBMEHHBIX TEKCTaX; JellaTh IPe3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XMMHUUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOU pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M HMCCIENOBATEIIbCKON  JCSITENIbHOCTH  TPH  pElICHUU
BO3HHUKAIONINX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (o0CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JIEWCTBUH, OIpeJeJIeHHEe KpPUTEpUEB IO OIIEHKE KauecTBa
BBITIOJTHCHHOM pabOTHI U ApyTrue).

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIE TeCTBUA:

YMEHHE CaMOCTOATEIBHO OMPENesaTh IENH ACSTeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENHbHOCTD, BEIOMpATh Hanbosee 3(h(PeKTUBHBIE CTIOCOOBI PEIICHHS YIYCOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUA NPU BBINOJHEHUH 33JaHUM C Y4ETOM
MOJIYYCHHSI HOBBIX 3HAHWH 00 HM3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEAKIIUAX,



OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO PE3YybTaTa 3aABICHHON 1IEIU, YMEHUE
WCIOJIb30BATh U AaHAIM3UPOBATH KOHTEKCTHI, MIPEJIaracMbl€ B yCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTE€BHOIO
COJIEpKaHMsI, YCTAaHOBJICHHOTO JaHHOM QeaepanbHO pabodeilt MmporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYarONIUMUCS HAay4YHbIC 3HAHUSI, YMEHHS U CIOCOOBI
NeucTBUM, crenuudpuyueckue s TOpeaMETHONM o0nacTu  «XUMUS», BUIBI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEpIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJICKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCU(pUKAIUs peakiuil: peakiuu
COCMHEHUSA, PpEAKUUU pA3JIOKEHUS, pEaKUUU 3aMEUICHUs, PEaKUUuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BOU AP(DEKT peakiunm,
PO aTroMma, BJIEKTPOHHBIM CJIOW aTtoMa, aToMHas OpOWTalnb, pPaanyC
aToma, XMMHYECKasl CBs3b, MOJSPHAs U HEMOJsIpHAs KOBAJICHTHAs CBSA3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHHOH, pPAacTBOpP, MAaccoBas J10Js BEIECTBA
(mpolieHTHAsI KOHIIEHTPAIlUsi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHYECKUX MOHATUH U
OPUMEHATH 3TH MOHSITHUS MIPU ONMCAHUU BEIIECTB U UX NPEBPAILICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIIH;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHHMS  3JIEMEHTOB B  OWHAPHBIX  COEJUHEHMUSX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUM I10
dbopmymnam, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHWYECKNX COCIUHEHUSIX;

e packpeiBaTh cMbica Ilepmomnueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJO0XeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUS, 3aK0OHa ABOTaApo;



e ONKUCHIBATH M XapakTepuszoBaTh TaOIMuHyl0 QopMmy Ilepuoanyeckoi
CUCTEMBbl XHMMHUYECKHX OJJIEMEHTOB: pa3iuyaTh T[OHATUSA «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnobouynas noarpynna (b-rpynmna)», manbsie u
OOJBIIME TEPUOJbl, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPBIE HMEIOTCA B
tabiuue «llepmonnueckass cucremMa Xumuueckux saemeHtoB J[. .
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijipa, oOlIee YUCIO IEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CJI0SIM);

e KJaCCU(PUIMPOBATH XUMHUUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIlECTBa,
XUMHYECKUE peaKUuu (MO0 YUCIY M COCTaBy YYACTBYIOIIMX B pEAKIMU
BEUIECTB, MO TEIIOBOMY 3D PeKTy);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIIUN;

e IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XHWMHUYECKUX TMPEBpalllCHU B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOro »dJeMeHTa 10 ¢dopmyre
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIUu;

e IPUMEHSATH OCHOBHBIC OMEPALUUA MBICIUTEIIbHON JESITEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3alluio, KJIacCHU(PUKAINIO,
BBISIBJICHUE MPUYMHHO--CIICJACTBEHHBIX CBS3€H — 11 M3y4YEHHUs CBOMCTB
BEIIECTB W XHUMHYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJIEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

e CJENOBaTh  TMpaBWjaM  TOJB30BAHHS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbiM 000pYJOBaHUEM, a TakKe TMpaBWiaM OOpalIeHHs ¢
BEUIECTBAMU B COOTBETCTBUHM C MHCTPYKUUSMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMHUYECKUX OMNBITOB IO IOJYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEUIECTB (BOAOpPOJAa M KHUCIOPOAA), HPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MacCOBOM J0JIe pPaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh WU MPOBOAUTH  XUMHYECKHME  OKCHEPUMEHTBI  I10
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBI MHJIUKATOPOB
(makmyc, heHondTarenH, METUIIOPAHK U APYTHE).

K xoniy oOyudenus B 9 Kki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:



pPacKphIBaTh CMBICII OCHOBHBIX XWMHYECKUX TMOHATHUH: XHUMUYECKUN
AJEMEHT, aTOM, MOJEKYyJla, HWOH, KaTHOH, AHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEILECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHUCJICHUSI, XUMUYECKasi PeaKius, XUMMUUYecKas CBs3b, TEIUIOBOU 3 dekT
peakuud, MOJb, MOJSIPHBIH  00BEM,  PacTBOp,  AIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, SJICKTPOJIUTUYECKAs IUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHE, OOpaTuMble U
HEOOpaTUMbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHUE W BOCCTaHOBJICHHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
MeTajInyeckas), KpuUcTajuiMueckas pemérka, KOppo3us METaIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEakluu, MNpeAesbHO JTONMyCTUMas
koHneHTpauus 11K BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATHH U
MPUMEHSTH 3TU OHATHS TIPU ONUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XHMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IMYHOrO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJacCy CO€IMHEHUU 1o (opmynaM, BUI XUMHUYECKOM
CBA3U (KOBaJICHTHAs, MWOHHAs, METaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsi MOHA 10 XUMUYECKOU (opmyIe, XapaKkTep Cpellbl B
BOJHBIX pacTBOPaxX HEOPTraHUYECKUX COCIUHEHUI, TUIl KPUCTAIMUYECKON
PEIETKH KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINHChIBAaTh U XapaKTepHU30BaATh
Tabmuunyto ¢opmy Ilepmonnueckoil cUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasuuaTh TOHATHS «rJ1aBHas moarpynmna (A-rpynma)»y Hu  «ImoOodHas
noarpymnmna (b-rpynma)», manbie u OOJbIIME TMEPUOABI, COOTHOCUTH
0o003HaueHUsl, KOTOphIE WMEIOTCSA B TMEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHUSI  aTOMOB  XHUMHUYECKHX
ANEMEHTOB (coCTaB ® 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacrpeneneHue MX MO0 JJIEKTPOHHBIM  CIIOSIM), OOBACHITH OO0IIUE
3aKOHOMEPHOCTH B M3MEHECHUU CBOMCTB 3JIEMEHTOB M UX COEAWHEHUU B
npeaenaax MajiblX NEPUOJ0B U TIaBHBIX MOArPYIN C YYETOM CTPOEHHS UX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHUE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIUX B pPEAKIUU



BEIIECTB, MO TEIUIOBOMY 3((PEKTy, MO U3MEHEHUIO CTENEHEW OKUCICHUs
XUMHUYECKHX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME M CHEHUPUUECKUE XUMUYECKHUE
CBOMCTBa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi OMNUCAHUE
npuMepaMyd MOJICKYJISIDHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

COCTaBJISITb YPAaBHEHUS DJICKTPOJUTHYECKONW JTHUCCOLMAIMU  KHUCIIOT,
L1EJI04€N U COJIEH, MOJHBIE U COKPAUIEHHbIE YPABHEHUSA PEAKLIMI HOHHOTO
oOMeHa, ypaBHEHHUS PEaKIHi, TOATBEPKJAIONIUX CYIICCTBOBAHHE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3UYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTaBJICHUS DJIEKTPOHHOIO OaaHca ATUX PEaKIInii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTU TIPOTEKAHHMS XHMHYECKUX TPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSPHYIO W MOJIAPHYHO  MacChl
BEIIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 1o ¢dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEeaKlnu;

coOmoaTh  MpaBWiia  TOJIb30BAHUS ~ XMUMHYECKOM  Mocyaod |
nabopaTopHbiM 00OpYyJIOBaHHMEM, a Takke IMpaBujia oOOpaleHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU TI0 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEIICCTB (aMMHaKa M YIIECKUCIIOrO ra3a);

OPOBOAUTh  PEAKIMH, MOATBEP)KIJAIONIME  KAayeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkar-, cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OINEPAllMd MBICIUTEILHON AEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTHU3aIlui0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€d — JJI1 M3Yy4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOJbl T[O3HAHUA —
HaOJIOICHNe, W3MEpPEHUe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
N KoauyecTBo yacos DJIeKTPOHHBbIE
; HaumeHoBaHue pa3ae/ioB (ungpossbie)
n/ Bcer | KonTpoJbHbIe IIpakTHYeckue
U TeM MPOrpaMmblI o0pa3oBaTejibHbIE
n 0 padoTsbI padoThl
pecypchl
Paszgea 1.IlepBoHavyanbHbIeXUMHYECKHETIOHATUS
XuMusg — BaxHas 00J1acThb
1.1 €CTECTBO3HAHMUS U IIPAKTUYECKOMN 5 2 bubmmorexa LIOK
' p https://m.edsoo.ru/7f41837c
NEATEIIFHOCTH YeI0BEKA
bu6morexa [IOK
1.2 BemectBa eCcKHe pea 15 1
HIECTBA 1 XUMHUACCIHE peaiiitn https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pasznen 2.BaxxuHeiiniue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
bu6mmoreka [JOK
2.1 B .K LI e 00 6
O3AYX. RHACIOPOAL. LIOHATHE 05 OKCHAax https://m.edsoo.ru/7f41837c
2.2 Bonopon. [TonsiTie 0 KuCI0TaxX M COJIAX 8 1 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsaTre 06 ocHOBaHUSAX 5 1 1 bubmnorexa [IOK
https://m.edsoo.ru/7f41837c
OcCHOBHBIE KJTaCCHl HEOPTAaHHUYECKHUX COCIUHE bu6mmoreka [JOK
2.4 N 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnueckux 31eMeHToB /I, U. MenneneeBa. Ctpoenue

aTOMOB. XHUMHYeCKas CBSA3b. OKHCIAUTEIbHO-BOCCTAHOBHUTEIbHbIE peaKIuun

3.1

[Tepuonnueckuii 3akoH u [lepuoanueckas

7

bu6mmoreka [JOK



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

cucTeMa XUMUYECKUX 31eMeHToB /I, U.
Memnpene-eBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

3 Xumudeckas cBsizb. OKUCIUTEILHO- 8 bubmmoreka [IOK
BOCCTAaHOBUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
Hroro rio pasexy 15 https://m.edSO(I)_.[ ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10O 68

[TPOI'PAMME



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

9 KJIACC

N KounuecTBo yacoB DJIeKTPOHHBbIE
; HaumeHoBaHue pa3ae/ioB (ungpossbie)
n/ Bcecer | KouTtpoibHbIe IIpakTHYeckue
HUTEM NMPOrpaMMblI o0pa3oBaTe/bHbIE
n padoThl padoThI
pecypchbl
Paspnen 1.BemiecTBo U XUMHYECKHE peaKIIUH
11 [ToBTOpEHue u yriyoieHue 3HaHul 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3/esioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3 aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS TUCCOLIAIINSL. 8 1 1 bu6mmorexa [IOK
' XHUMHUYECKUE PEAKIIMU B pacTBOpPAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M X COCAUHEHUS
21 OO6mast XapakTEPUCTHKA XUMUYECKUX 4 1 bubnmuoreka [JOK
' sneMeHToB VIIA-rpynmel. ["aiorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTUKa XUMUYECKUX
2.2 C)J'IeﬁeHTO]]; VIAI-)r nbl. Cepa u eé 6 bubmorexa HOK
' Pyt Lep https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.3 SﬂeﬁeHTOE VA-I;) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as xapakTepucTUKa XUMHUYECKUX
24 BJIeHl\ieHTO]IS) IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3zgen 3.MeTajjibl M HX COCAUHEHUSA

. bubnuorexa [JOK
3.1 Obmue cBoRcTBa METaLIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxneie Metamisl 1 UX COEAUHEHNS 16 httos://m.edsoo.ru/7f412636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpykamomas cpeaa
4.1 B Bl B )KA3HU YEJIOBEKA 3 bubnmorera [TOK
' clilectba i Mateprait . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesenBHOE Bhe 3 bu6mmorexa [IOK
PBHOE BpeM https://m.edsoo.ru/7f41a636
OBHIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
Ne KoanuecTBo yacon
ara JyiekTpoHHbIE I POBbIE 00Pa30B
n Tema ypoka Bc KoHTpoJibHBI IIpakTuyecku A P p P
U3y areJibHbIe Pecypchl
/ ero e padoThbl e paéoThbI
YyeHus
n
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HU 4yesoBeka. Tena u Beniectsa https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTo1ax MO3HAHUS B 1 bubmmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
IIpakTHyeckasi padora Ne 1
3 «IIpaBuia paéorsl B 1adopaTopuu 1 C ucnonp3oBaHueM 000PyA0BAHUS
U NPUEMBI 00pallieHus ¢ uenrpa "Touku Pocra»
J1a00paTOPHBIM 000PYA10BAHMEM»
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc
YycTele BeecTBa U CMECH. bu6mmoreka [JOK
4 . 1
CriocoObl pazzienneHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTHyeckasi padora Ne 2 C ucnonb3oBaHueM 000py1OBaHUS
5 «Pa3znenenne cmeceii (Ha mpumepe 1 nentpa "Touku Pocray
OYHMCTKHM MOBAPEHHOM COJIH)» Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1
TOMBLH MOIBEIRE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DIIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u coXHBIE BEIECTBA 1 bubmorexa HOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJEKYISPHOE YUEHUE 1 bubnmoreka [JOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. Xumuueckas hopmysa.

bu6mmoreka [IOK

10
BaneHTHOCTE aTOMOB XUMHUYECCKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.

11 OrtHOCHTENBHAS MOJICKYIISIpHAS bubmorexa HOK

yip https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas J10J11 XUMHUYECKOTO bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUN https://m.edsoo.ru/ff0d350c

13 KomnuectBo Bemniectsa. Mounb. bu6mmoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKHE SIBJICHHUS. bu6mmoreka [JOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [JOK
XUMHUUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrramciieHus: KoJImuecTBa, MacChl

17 BEIIICCTBA 10 YPABHCHUSAM bubmorera [JOK

Hl P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIui
Knaccudukanus XuMmudeckux

18 €aKIMi (COSTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peartt A P ’ https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — Y4€HBI-

19 HIukIoneauct. O0 6yq HHC U bubmmorexa [JOK
HIHRIoTERHCT. 1700 uv1e © https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIlusl 3HaHUI

20 | KonrtpoasHasa padora Nel o teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BermiecTBa U XUMHUYECKUE PEAKIIAM»

https://m.edsoo.ru/ff0d4290

B03IlyX — cMech razon. CocraB

C ucnonp30BaHuEM 000PYIOBAHHS

21 | Boszayxa. Kuciopox — 3aement u uentpa "Toukn Pocray
npocroe BeiecTBo. O30H BuGsmorexa [IOK
https://m.edsoo.ru/ff0d448e
dusnyeckre U XUMHUIECKUE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuotexa [JOK
OKHUCIIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
Crioco0BI MoJTydeHusT KHCI0poJia B
23 | nabopaTopuH M MPOMBIIICHHOCTH. bubmmorexa [OK
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ HekT XuMHIeCcKoM
24 peaKkuu, MOHSITHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIMSIX
TommBo (HeTh, yroiab U METaH).
25 3arpsi3HEeHHE BO3/1yXa, CIIOCOOBI €To bubmorexa HOK
https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaILleHuUs
IIpakTuyeckas padora Ne 3 mo
op | Teme «ITonyyeHue u coonpanue C ucnonb3oBaHueM 000pyA0BaHUS
KHCJI0PO/Ia, H3yUeHHE ero nenrpa "Touku Poctay
CBOMCTB»
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2
97 Bonopon — anemMeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
Ou3nyecKue U XUMHUIECKHe
28 cBolicTBa Bojopona. [lpumenenue bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 [ToHsiTHE O KUCIIOTAX M COJISIX bubmuoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

https://m.edsoo.ru/ff0d50d2

Croco0bl IosTy4eHus BOAOPOa B

bu6mmoreka [IOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
IpakTnueckas paGora Ne 4 nmo C ucnonp3oBaHrueM 000PyI0BaAHUS
31 | Teme «Iloayuenue u codupanue uentpa "Touxu Poctay
BO/JI0PO/1a, U3YUYE€HHUE €ro CBOICTBY Bu6morexa [OK
https://m.edsoo.ru/ff0d4f42
32 MousipHblit 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYECTBA
33 | BerlecTBa rasa o ero M3BECTHOMY bubmmorexa [TOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU O0BEMY
Brruncnenust 00EMOB razoB 1Mo
34 | ypaBHEHHIO peaKIlMd Ha OCHOBE bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [Tonsitue 06 bu6mmoreka [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
37 HacelmmeHHbIe 1 HEHACBIIICHHEIE bubnuoreka [JOK
pactBopbl. MaccoBasi /10151 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTnuyeckas padora Ne S mo
38 Teme «IIpuroroBJjieHue pacTBOpoB C ucmnonb3oBaHueM 000PyA0BaHUS
¢ onpeieIEHHOI MaccoBoii Joeii ueHTpa "Touku Pocray
PACTBOPEHHOT0 BelIECTBAY BuGmmorexa LIOK
https://m.edsoo.ru/ff0d5eba
39 KonTtponeHas padota Ne2 o teme bubnuorexa [IOK

«Kucnopox. Bogopon. Bona»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KiIaccupuKaIms,

bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XUMUYECKHE CBOKMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubnmorexa LOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHHUs: COCTaB, bubnuorexa [JOK
KJaccuukaius, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHnue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBAHMUI https://m.edsoo.ru/ff0d67ca

44 Kucnoter: cocras, knaccuduxanusi, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yeHnue u XuMHUYECKHE CBOMCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,

46 CHOCOf(SBI;) 10T )eHI/ISI XI/IMI/I‘IZ(I;)KI/IG bubmmorexa [TOK

N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTHyeckasi padora Ne 6.

47 Penienune 3KCnepuMeHTAJIbHBIX C ucnonp30BaHEM 000PYI0BAHUS
3aaa4 nmo teMe «OCHOBHBIE KJIACCHI nentpa "Touku Poctay
HEOPraHUYecKHX coeTMHEeHUi»

bubnuoreka [JOK
https://m.edsoo.ru/00ad9b7c
I'enetnueckas CBS3b MEXKIY
48 KJIacCaMH HEOPraHUYECKUX bubmorexa LOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHHH

49 O6001eHne u cucTeMaTH3aIus bubnmoreka [JOK
3HAHUU https://m.edso0.ru/00ad9ch?2
KontpoinbHas padota Ne3 o Teme
" P P bubnuorexa [IOK

50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOTBITKY KIACCHUPUKAITUU

bubmmoreka [{OK

51 XUMHUYECKHX 371eMeHTOB. [loHsTHE O httos://m.edsoo.ru/00adoffa
rpynnax CXOAHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYECKUX 31eMeHToB Jl. U. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuomapl, rpymIIbl, MOATPYIIIIBI bubmorera [JOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3otomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aTOMOB 3JIeMeHTOB [leproandeckoit bubmiorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. . Menaeneera
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €ro MOJI0KEHHIO B bubmuoreka [JOK
[Tepuonuueckoit cucreme /. . https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. bubnuoreka [JOK
N. MenneneeB — y4€Hblii, neaaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
58 DNEeKTpOOTPULIATEIBHOCTh aTOMOB bubnuoreka [JOK
XHMHUYECKHX JIEMEHTOB https://m.edso0o.ru/00adaab8
59 HMonHas xuMmuieckast CBSA3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTtHas nonsipHas XuMudeckast ¢ bubnuorexa [IOK

BA3b

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHas HenosIpHas XMMHUYecKa 1 bubnuorexa [JOK
s CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenes okucieHiA L https://m.edsoo.ru/00adae28
63 OKHCAUTENBHO- BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
4 1
6 ORUCTHTCIIH H BOCCTAHOBHTCIIH https://m.edso0.ru/00adb076
KonTponsnas padora Ne4 o teme
65 | «Crpoenue aroma 1 Bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adb486
XuMudeckas
CBSI3b»
66 PesepBHslit ypok. O60011eHE U 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHE U 1 bubmuorexa [JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6o0uieHe 1 1 bubmuoreka [JOK
cUcTeMaTu3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne KoanuecTBo 4acon
B
/ roce K - Mara DJIeKTPOHHBbIE HU(PPOBbHIE
n/n OHTPOJILH aKTHECKHe
Tema ypoka P P usyue o0pa3oBaTe/ibHbIE pecypcChl
ble padoThI padoThl st
[Teproanueckuii 3aK0OH. Bu6 110K
nonoreka

[Tepuonanueckas cucrema

p 1 https://m.edsoo.ru/00adb59e
XUMUYECKUX DJIEMEHTOB
. Y. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU G oK
CBOWCTB XUMHUYECKUX DJIEMEHTOB nosmotera I

. 1 https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX NEPUOIOB
Knaccudukanus u bubnuoreka [IOK
HOMEHKJIaTypa HEOPraHUYECKUX 1 https://m.edsoo.ru/00adb7e2
BEIECTB
Buael XuMHA4ECKOH CBSA3UU TUIIBI bu6mmoreka [JOK
KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac6
pEMmETOK
KonTponsnas padora Nelmo teme
«[ToBTOpeHue u yrnyOieHne 3HaHHHA
OCHOBHBIX Pa3/IeoB 1 1

Kypca 8 Kiacca»
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Knaccudukarus XuMHYECKUX

bubmuoreka [IOK

6 peaxiui mo https://m.edsoo.ru/00adbch0
Pa3IMYHBIM MpU3HAKAM
[ToHATHE O CKOPOCTH XUMUYECKON
peakuuu. [IoHsTHE O TOMOTE€HHBIX U bubmorexa HOK
7 ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
IToHsaTHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI, BIHUSIONINE
. bubmmoreka [{OK
Ha CKOPOCTh XUMHUECKOU PEaAKIINH 1
8 https://m.edsoo.ru/00adc28c
MTOJIOKEHUE XUMHYECKOTO
paBHOBECHs
9 OKHUCIUTEITHHO - BOCCTAHOBUTEIHHBIC bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKON
bu6moreka [IOK
10 nuccornmanuu. CUIbHBIEN clia0ble
https://m.edsoo.ru/00adcd68
BIEKTPOJIUTHI
. bu6mmoreka [JOK
11 HonHble ypaBHEHUS peakuui
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHUI bu6mmoreka [JOK

003JIEKTPOIUTUYECKOI
JUCCOIMAUN

https://m.edsoo.ru/00add5d8
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XHUMHUYECKHE CBOMCTBACOJICH B
CBETE MPEACTaBICHHI 00

bubnuoreka [IOK

13 N
3IEKTPOJIUTUYECKON https://m.edso0.ru/00add8b2
JIUCCOLMAIN
14 [TonsiTue o ruaponuse bubmmorexa [IOK
. https://m.edsoo.ru/00add9d4
coJieit
15 O0001IeHNEe U CUCTEMATHU3 AN Bubmiorexa [TOK
o https://m.edsoo0.ru/00addd12
3HAHUU
IpakTuyeckas padoTa C ucnonp3oBaHrEM 000PYIO0BaAHUS
16 Ne 1. «Pemenue nentpa "Touku Pocta»
3KCHepI/lMeHTaJIbHI)IX?.alIa‘I» BI/I6J'II/IOTeKa HOK
https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2mo teme
«INEKTpOoIUTHYECKAsS
bu6moreka [IOK
17 IUCCOLIALIIH.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mras XxapaKTepUCTUKAraJIOTeHOB.
. bubmuoreka [JOK
18 XHWMHUYECKUECBOWCTBA HA MPpUMEpe
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisHast KUCIOTA,
N bu6mmoreka [JOK
19 XUMUYECKUE CBOMCTBA, MOJTyYEHHE,

NPHUMCHCHUC

https://m.edsoo.ru/00ade104
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20 IIpakTnuyeckas paéora C ucmnosib30BaHrEeM 000PYI0BAHUS
Ne 2 mo Teme «Ilosryuenmne uentpa "Touku Pocray
COJISTHOM KHUCJIOTHI,

.. . bub6mmoreka [{OK
u3ydeHue eé CBOMCTB»
https://m.edsoo.ru/00ade348
Berurcnenus o ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUXPEAKITUI, €CITU OJTUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
22 OO6mrast XxapaKTepUCTUKANIIEMEHTOB bubmmorera [TOK
https://m.edsoo.ru/00ade64a
VIA-rpynnst
AJITOTpOTTHBIE MOTU(UKAIIA CEPHI.
Haxosxnenue cepsl u €€ coequHeHu
. bu6moreka [IOK
23 B MpUpPoOJie. XUMHUUECKUE CBONCTBA
https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo10po, CTpOECHUE, bubnuoreka [JOK
(dbuznveckue u https://m.edsoo.ru/00ade802
XMUMHYECKHE CBOMCTBA
Oxkcunpl cepsl. CepHast KUCHOTA,

bubnuoreka [JOK
25 (buznuecKkue NXUMHYECKUE

CBOﬁCTBa, IIPUMCHCHHC

https://m.edsoo.ru/00adea28
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XHWMHUYECKUE PEAKIUH,TICKAILKE B
OCHOBE IIPOMBIIIJICHHOTO CII0co0a
IIOJIy4EHUS CEPHOM KUCIIOTHI.

26 XuMHu4eckoe3arpsa3HeHUS bubnmorexa LHOK
N P https://m.edsoo.ru/00adec8a
OKPYKaoIIEHCPeIbICOeT
HWHCHUAMMUCCPBI
97 Brrancienune MaccoBoit bu6mmoreka [{OK
JTOJTU BBIXOJIA IPOTYKTApEAKIIUHI https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA DJIEMEHTOB
28 VA-rpynnel. A3or, bubnuorexa [JOK
pacnpocTpaHeHue BIPUPO/IE, https://m.edsoo.ru/00adeea6
(bu3UYecKre U XUMUYECKHUE CBOMCTBA
29 AmMUak, ero pusnvyeckruen bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA, OJYYEHUE U https://m.edsoo.ru/00adf004
MIPUMEHCHHE
HpaKT"quKaﬂ paﬁOTa C UCIOJIb30BaHUEM 06OPYI[OBaHI/I5[
30 Ne 3 110 Teme nentpa "Touku Pocta»
«Ilonyyenne aMMHaKa,u3ydeHue Bu6uorexa [JOK
€ro CBOMCTB» https://m.edso0.ru/00adf180
31 A3o0THas KHUCIOTA, ¢ bu6mmoreka [JOK

(buznyecKrue u XUMHUYECKUE
CBOICTBA

https://m.edsoo.ru/00adf306
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Hcnonb30BaHne HUTPATOBU COJIEH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX

32 yaoOpeHuii. bubmmoreka [{OK
XHUMHUYECKOE 3arpsi3HEHNE https://m.edso0.ru/00adf518
OKpYXKaloIlEH Cpelibl COCTMHEHUS
MHa30Ta
®docdop. Oxeun pochopa

33 (V) u dpocdopras kucnora, bubmorexa [IOK
¢uznyecKkne NXUMHYECKHE https://m.edsoo.ru/00adf68a
CBONCTBA, MTOJIy4CHUE
Ucnonb3oBanue pocdaTtos B
KauyeCTBEMUHEPATLHBIX

N bubnuorexa [JOK
34 yAOOpeHHUIA.
. https://m.edsoo.ru/00adfc20
3arpsizHeHue NPUPOTHON CpeIbl
dbocdaramu
VYrnepon, pacnpocTpaHeHue B
PO, pActiposip bu6mmoreka [JOK
35 npupo/ie, Gu3NIecKue u
. https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Oxcuppl yriaeposaa, ux Gu3ndecKue
Y XUMHUYECKHE CBOMCTBA.
bubnuoreka [JOK
36 DKOJOTHYeCKHe MpoOIeMbl,

CBA3aHHBIC COKCUAOM YIJIEpoda
(V)

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

37 VroinpHasg KHCIIOTa U €6COIH
https://m.edso0.ru/00ae006¢
HpaKTI/I‘leCKaﬂ paﬁOTa C ucnoyb30BaHUEM O6OPYL[OBaHI/I$I
38 Ne 4 o Teme uentpa "Touku Pocra»
”

Hoayyenue bubmuoreka [JOK
YIJIEKHCI0ro rasa. https://m.eds00.ru/00ae027e
KauecTBeHHAas1 peakiusiHa
KapOoHAT-MOH"

[TepBoHAYATBHBICTIOHSTHS
39 00 bu6moreka [IOK
OpPraHNYECKHX BEIIECTBaXKaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemuuii u ero bubnmorexa LOK
https://m.edso0.ru/00ae080a
COEIUHEHUS
[TpakTrueckas padota Ne
5. Pemenne
bu6mmoreka [JOK
41 IKCIIEPUMEHTAJIbHBIX33]1a4 110
https://m.edsoo.ru/00ae0bf2
TEME
«Baxnenne HeMeTaIbIA UX
COEIUHEHUSD
Kontponbnaas padorta Ne3mo teme
. bubnuoreka [JOK
42 «Baxueimue HeMeTauIbl ¥ UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapakTepuUCTUKA
XUMHUUYCCKUX IJIICMCHTOB
— MeTaIoB. Meraiuindeckas

43 CBSI3b UMETAJTUNYECKAs bubnuotexa [JOK
KpUCTAJUIMYECKas PEIIETKA. https://m.edsoo.ru/00ae103e
du3nyecKkne CBOMCTBA METAIIOB
XUMHUYECKHE CBOMCTBAMETAIIOR.

44 ONEKTPOXUMHUYECCKUI PsJI bubmmorexa [TOK

P . P https://m.edsoo.ru/00ae1156
HaIPsHKCHUH METAJIJIOB
O61ue crnocoOb! NOTYyYEHUS
meTaiioB. CrnnaBel. Beraucienus mo

45 YpaBHEHUSAM XUMUYCCKUXPEAKITUH, bubnuorexa [JOK
€CJIM OJIUH U3 PEareHTOB COAECPKUT https://m.edsoo.ru/00ae1156
npuMecH

46 [TonsiTue o koppo3uu bubnnorexa [IOK

https://m.edsoo.ru/00ae1278
METaJLIOB

47 bubnuoreka [JOK
Illenouynbple METaILIIbI https://m.edso00.ru/00ae14b2

bubnnoreka [IOK

48 OKcupl ¥ THAPOKCUIBIHATPUS U 0 1

Kaausa

https://m.edsoo.ru/00ael4b2
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49 [[lenouyHoO3eMeTbHBIC METAIIBI — bub6mmoreka [{OK
KaJILIIUA UMarHui https://m.edsoo.ru/00ae15e8
. bu6mmoreka [IOK
50 Ba)KHeI/IHH/IC COCOAMHCHUS KaJIbIIUA
https://m.edsoo.ru/00ae15e8
51 O000111EHNE U CUCTEMATU3AIIHS
3HAHUHI
52 JKEcTKOCTE BOIBI M CIIOCOOBI €€ bubmmorexa [IOK
https://m.edsoo.ru/00ae1886
yCTpaHEHUS
IIpakTHyeckasi padora C ucnonp3oBaHrEM 000PYIOBAHUS
53 Ne 6 mo Teme "7KécTKOCTb BOIBI H uentpa "Touku Pocray
MeTo/bI ¢€ ycTpaHeHus " Bu6mioreka [[OK
https://m.edsoo.ru/00aelae8
54 bu6mmoreka [JOK
AnroMuHuH https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOMCTBaOKCHIA U bubmorexa LOK
https://m.edsoo.ru/00aelc64
THUAPOKCHIA
56 bubmuoreka [JOK
Keneso https://m.edso0.ru/00ae1d86
57 OKcuipl, TUAPOKCUIBI UCOJTH bubnuoreka [JOK
xenesa (1) u https://m.edsoo.ru/00ae35e6
xenesa (I11)
58 O00011IeHNE U CUCTEMATH3AIHS

3HAHUH
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IIpakTHyeckas padora
Ne 7. Pewienue

C ucnonp30BaHuEM 000PYIOBaAHHS

59 IKCIEPUMEHTAIBLHBIX32/1a4 110 "
uenrpa "Touku Pocta»
TEeMe
«BaxuHenmme MeTaJUIbI Bu6morexa [{OK
H MX COeTMHEHM D) https://m.edsoo.ru/00ae3de8
60 Brraucenus 1o ypaBHEHUSIM bubmmorexa [IOK
XUMHUYECKHX https://m.edsoo.ru/00ae
pEeaKIMil, eClIv OJJMH U3 PEAreHTOB 1750
JIaH B W30BITKEHUITU COJICPKUT
npuMecH. BoIunciieHnsIMaccoBOI0
JIUBBIXOIAITPOYKTapEaKITNU
61 O0001IeHNEe U CUCTEMATH3 AN
3HAHUU
KonTtponbnas padota Nedmo teme
62 «BaxHeiline MeTamibl 1 UX
COCTMHCHUS
63 BemectBa u maTepuaisl B bubnuorexa [JOK
IMOBCEIHEBHOM KU3HHU https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XHUMHYECKOE 3arps3HeHUE bubmnorexa [IOK
oXpyRaIOmeH Cpem https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubmorexa LOK

9KOJIOT'MYCCKUX IIPO oyem

https://m.edso0.ru/00ae4270
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6 PezepBHblii ypok. O6o01meHue u bubmuorexa [IOK

5 cucTeMaTu3anys 3HaHu https://m.edsoo.ru/00ae0d0a

6 Pe3epBHbIi ypoK. bubnuorexa [JOK

7 O000111EHNE U CUCTEMATH3AIIS https://m.edsoo.ru/00adb33c
3HAaHUU
PezepHblit ypok. O6o0meHne 1 bubnuorexa [JOK

6 o

3 cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME
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