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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe ¢eaepaibHOil paboueil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJIepIKaHusl, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT0 CoJIepKaHHUsI.

3HaHWE XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUS TI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK M B TPO(PECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHUM XUMHUU OOECNEeuMBaIOTCS CHenu(UKOM
COepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  NEJaroru4ecKu
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHUHM U HEKOTOPBIX OTACIBHBIX 3HAUUMBIX TOHSITUHN
OpraHUYeCKOM XUMHHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxona Kk e€ uzyudeHuto. CopeprkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE SMIUPHYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAyYHOM KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buomnorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAaHUS TPH W3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpalieHus ¢ BElleCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe 1IeJU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMaTU4YeCcKoe MpHOOLIEHUE
oOydJarommxcs K CaMOCTOSTENBHOW TMO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM U  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XWMHYECKMX 3HAHUW HJs BBIPAOOTKH HDKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMsI OOIIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4WCIO YacoB, OTBEAECHHBIX M M3YyYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOoAax MoO3HAaHMUSI B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenbHAsS MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3anmocBsi3b KOIu4ecTBa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€Tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe THUAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpoBEJCHUE OYHCTKH MTOBApEHHOU
COJIM, HAOJIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MACChl, CO3JaHUE MOJENIeHd MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(pUKALMS KACIOPOIaA.

TermoBoil 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nanmemeHT M mpocTtoe BewmecTBO. HaxoxkaeHnue Boaopona B
npupoae, (Qusmyeckue MW XUMHYECKHME CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenb. PacTBopbLI.
HacpinieHHble 1 HEHACBIILIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCHJOB: coyieoOpa3yronie  (OCHOBHBIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NYECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoMcTBa KHCiIOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKCcnepumenm:

KaueCTBEHHOE OIPEIEICHNUE COACPKAHNUS KUCIOPOJa B BO3YXE, IMOJNyYECHHE,
coOupaHue, pacno3HaBaHWE M M3YyYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHust (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpOJia (TOpeHue), B3auMojaehHcTBUE Bojoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIEeIOBaHHME OCOOCHHOCTEW pPACTBOPEHMS BEILIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O00pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUsI OKPACKU MHJIMKATOPOB B PACTBOpPAX KUCIOT MU LIEIOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeTaJLIaMH, PEaKUU{d HEUTpaJIu3aluy, I0Jy4YeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula IPYTMM M3 PacTBOPA COJIH, PEIICHHE
DKCHEPUMEHTAIBHBIX 3a/ad MO Teme «BaKHeWIIne KIacchl HEOPraHUYECKHX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKASl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKH KIacCU(DUKAIMM XUMUUYECKUX djeMeHTOB. [lonste o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCUIbI
U TUJPOKCU/IBI.

[lepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuonHas ©  JJIMHHONEpPUOAHAsT  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INEpuoja u
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB  TepBbIX 20 XUMHYECKUX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepruoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT HW  HEMOJISIpHAsl) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

U3y4eHHe OO0pa3IoB BEMIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunle cea3u



Peanuzamusa MexXnpeaMETHBIX CBA3CH MPU U3YYEHHU XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: HAyYHBIM (pakT, TUIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KiacCcu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsid, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KajlMs, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuii Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIIOBOMY 3(deKrty, Mo
M3MEHEHUIO CTENICHEN OKHCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. IloHsatre o0 00paTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BEIIECTB C PA3JIUYHBIMU BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuii. CBOWCTBa KHCIOT,
OCHOBaHMA U CcoOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAUIOB M HEMETauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILIECTB, IMpOLECca AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCHOJIb30BAaHME BHJACO  MATEpUAJIOB), TPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COCIMHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOILIBK0 KAUYECTBEHHBIX pEAKUMM Ha  HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIBbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETalIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBEKAa. BakHeWne XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U CepPhl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOa
U cepbl. XuMUYecKkne cBoicTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMuueckre cBorcTBa. OKCHIBI CE€pPhbl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, (Qu3HUecKHe © XHMHYCCKHE CBOMCTBA (00mHME Kak
MPEACTaBUTENsI Kjacca KHCIOT W crenududeckne). XUMUYECKHE PEaKIUH,
JeXanme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Ccpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE HOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHUsS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopoT azora B mpupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpPEACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KayeCTBE MHUHEPAJbHBIX
ynoOopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKAIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3JAyxa, MOuBbl W BOJA0EMOB). Docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kuciora, puznueckue U XUMUYECKHE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 3memMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcunbl yriepoaa, ux
¢usznueckre M XUMHUYECKHME CBOWCTBA, JCHCTBHE Ha JKHUBBIE OPTraHU3MBI,
MOJIyYeHHE W TpUMEHEHHE. DKOJOTHYeCKHue MpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1I00adbHOTO TOTEIUICHHS KJIMMAaTa, ITapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTWIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npuMmeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuge kpemuus (IV) m xpemuueBoit kucinore. CUIUKAThl, UX HCIOJb30BAHUE B
OBITY, B IIPOMBILIJICHHOCTU. BakHellue CTpouTEeIbHbIE MaTepUalibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yueHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, W3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pasiiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEIICHHE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (Pocdar-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK aiMasza, rpadura, QyuiepeHa, O3HAKOMJIEHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNUE KAYeCTBEHHBIX peakiuii Ha KapOoOHAT W
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHUE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no teMe «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux siaemeHtoB . .
MenneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DJNEKTPOXUMHUYECKUM  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
crocoObl monyyeHus MeTamioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpo€HHME HMX ATOMOB, HAXOXJECHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIEeNOYHBIX METALUIOB W HUX
COCIMHECHUM.

IIlen0ouyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe XxuMu4eckux aiemeHToB [[. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [lepnoanyueckoid CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MengeneeBa, CTpOEHHUE aToMa, HaxXoXJeHWE B mnpupoje. Dduszuueckue u
XUMUYECKHE CBOMCTBA kee3a. OKCUIbI, THApOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocrap, CBOIMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, WX (HU3UYCCKUMHU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUs Kejle3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblLUs, AJFOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (I1I), meau (II), HabmromeHNE U ONMKMCaHUE MPOILIECCOB OKPAITHBAHMUS
IUITAaMEHU WOHAMHU HATpus, Kajlusig W KaiblUs (BO3MOXXHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «Baxueimue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa u Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momormb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas IOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzammsi MeXIMpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, MEePUOJIUYHOCTh, HAOJIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: MaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJHUKH,
MOJYNPOBOJHUKHY, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPECHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBICE MOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMU U HOpPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT MpolLeccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOIIKXCSl.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpeHue OMbITa IEITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KHU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyruX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaO0IaeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYSCKHUMH CpEACTBAMH HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JHO0O3HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH W YPOBHS OOYydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI ATKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUYSCKOMY M3YUYCHHUIO MPOodEecCHii M Tpyaa Pa3IMdHOTO poJa,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEeIHON MPOodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIE;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHMMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3UecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX PEeIIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMEeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: pacKPBIBaTh CMBICI XUMHUYECKUX TMOHITHH (BBIACISATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX ()aKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICTYKTUBHBIEC, 10 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAu€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJbl W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3ITMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M aHAIU3UPOBATh B Mpolecce yduyeOHOU H
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI IPEJIIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeiaTh MPE3eHTaLUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PELIEHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JECHCTBHI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcaJIbHbIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (PeKTUBHBIE CIOCOOBI PEIIeHNs] YICOHBIX H
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISITh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIAraeMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NeHcTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTENIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKas PEeaKius, KiIaccu(uKamus peakuuii: peaxiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIIGHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHUS (GOpMYII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENETSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuoamueckoil cucrteme,
3aKOHOB COXpPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)y, Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] sfapa, 00Iliee YUCI0 JIEKTPOHOB
U pacrnpeereHre uxX Mo 3JeKTPOHHBIM CII0SIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpaIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIMi MBICIUTEILHON ACSTENIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsI M3YYEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ IpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA M KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MACCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(maxkmyc, heHondTanenH, METUIOPAHXK U APYTHEL).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJla, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUYECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHUE,
amioTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIM4YecKas pemerka, KOppo3usi METalioB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
NPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHU;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsi COCTaBJICHHS (popMyn
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COEIMHEHUN 1o (opMynam, BUI XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymna (A-Tpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIBI, COOTHOCHTH
0003Ha4YCHUsS, KOTOpPBhIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJSITb YpPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pPEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAod U
nabopaTopHbIM OOOpYAOBaHMEM, a TakKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTENIBHON JeSTEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMi0, BBHISIBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYeCKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnuyeckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoaunueckas cucrtema 7 bubmuoreka [IOK
XUMHUUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma

32| oo . Brbotexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubmmoreka [{OK
Hroro o pasaeny 15 https://m.edsoc])_.I ru/7f41837c
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edso0.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIIBL 24P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 Bubmmorexa LIOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuorexa [JOK
31 Obmme crojicTsa MeTanIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneime MeTa/UIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BPeMA https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
: . p p https://m.edsoo.ru/ff0d28c8
OYMCTKU MOBAPEHHOM COJIM)»
bubmuoreka [JOK
6 A 1
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BEllleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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 MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrieckas popuysa. BarenTrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaIu4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmorexa OK
Ny P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneauct. O600IIeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS bubmorexa HOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcugax
Crioco0sI IMoJTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmmorera [JOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKuuu, NOHSITHE O bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS ’ a, CIToCOOBI c)ero bubmorexa OK
p xd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubmorexa OK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpocToe bubnmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KHCIIOTAX U COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
CriocoOsl mostyueHust BOAOPOIa B bubmuoreka [JOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonmyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro H3BECTHOM bubmorexa HOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 ABHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dusnvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 Y HEHACBIIIeHHbIE pacTBOPbL. MaccoBast Bubmmorexa [JOK
p PEL https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBa B pacTBOpE
[IpakTruueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponpHas padota Ne2 no teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bubnunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XuMu4eCKre CBOWCTBA bubmuorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) TOJT )GHI/H[ XI/IMI/I‘IZSKI/IG bubmmorera [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00meHre 1 CHCTEMAaTH3alKs 3HAHUH
- . https://m.edsoo.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XUMHYECKUX deMeHTOB. IToHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [lepuonueckas cCHCTEMa XUMHYECKUX bubmorexa HOK
pHoa https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hbc
cucremsl Jl. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoaunueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HomHas ximmeckas cpssb https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMua4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeIIeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH brbmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtposneHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHrIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O0o0IICHNE 1 1 bubmmoreka [IOK
cucTeMaru3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepsubIit ypok. O60011eHNE 1 1 bubnuoreka [JOK
cHCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoasubie | IlpakTuueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHue 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

bubmuoreka [JOK
7 peakiuu. [loHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHUHU.
bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKONI
10 Hcfo na I/II/IpCI/IJII)HLIC U cl1a0ble bubnmorexa [TOK
A THHAITHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 MonHbIe ypaBHEHNS PEAKIIUN bubnmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABJIECHUN bubmmorexa T[OK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKON JUCCOIHAITIHT
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3E coJIeH https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmrorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
Kourponbnas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I WCCOLIMAINA bubmnorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCEI/IG CBI(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne CoOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTB
Brraucienus o ypaBHEHUSIM
21 XMUMHMUYECKUX PEaKINi, €1 OJUH U3 brbmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6rast xapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XNMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10711 BbIXOa bubnmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHupoe, (pu3ndecKue u
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, ITOIyUYCHUE U
i https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[Tony4ueHne aMMuaKa, U3yudeHUE ero bubmorexa HOK
e ek https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 00peHnii. XUMUYIECKOe Bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
Docdhop. Oxenn bocdopa (V) u

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta (b(l)I/II)SI/I(qe)CKI/Ie u bubmmorexa [IOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, IMOTYUCHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacnpocTpaHeHHe B

35 npu I(Zz[e gmﬂzecxie Y XUMHUYECKHUe bubmorexa HOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOIeMsl,
CBsI3aHHbIE ¢ OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCTOTA U €€ COJIU bubmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O brbmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
. bubmuorexa [JOK

40 Kpenit it ero coeuteris https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuoreka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
42 «Baxueimme HeMeTauIbl U UX bubmorexa HOK
https://m.edso0o.ru/00ae0el8
COCJTMHEHUS»
OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJJIOB. bubnmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

https://m.edso0.ru/00ael1156
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HaIIpsHKEHUH METaJUIOB

OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XHUMHYCCKUX PEaKITNHi bubmorexa [TOK
yp PCEAKIIIH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPXKUT
npuMecu
bubmmoreka [{OK
46 I1
OHATHE O KOPPOSHH METAIIOB https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47
[enotmbie meTar el https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael15e8
50 Baxuelmue coeTMHESHNS KaJIbIIHs bubmorera [JOK
A " https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U cUCTEMATU3 AL
3HAHWHI
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKEcTkOoCTh BOJIBI M METOEI €8
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 R— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ael1d86

Oxcupl, TUAPOKCHIBL U COJIU JKEJIe3a

bubmmoreka [{OK

> (IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3AIUS
3HaAHUHN
[IpaxTnueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33Ja4 IO TEME bubnuorexa [JOK
«Baxunenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MaccoOBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O60011eHre U cucTeMaTu3alus
3HaHUH
KontponpHas padorta Ned4 o teme
62 «Baxneilimue MeTauIbl 1 UX
COEJIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

CHCTEeMaTHu3alus 3HaHUH

https://m.edsoo.ru/00ae0dOa
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67 PezepBubiit ypok. O0o0IeHNE U 1 bubmuorexa [IOK
CcHUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O0o0mICHNE U 1 bubnuorexa [JOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68
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