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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro o0pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMK MPENoJaBaHus y4eOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TpEACTaBICHHE O IENIX, OOIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeayCMaTpUBAET PACHPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHHUE TIO
paznenaM M TeMaM MPOTPaMMbl MO XHMHUHU, OMPEIENSCT KOJWYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromIuxcs, OMNpPEAeNsSseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYAIOIIErocss IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  IJIS  CaMOpPa3BUTUSL |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIBHOW  Y4eOHOW JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;

CIocoO0CTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJIep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOUIMMHUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATUNW XUMHH, OCHOB
HEOPraHUYECKONM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OPraHUYECKON XUMHUMU.

CrpykTypa coAepkaHHsl MPOTPaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuto. Conaep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATHI O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOM CBSI3H;

— TpEeACTaBICHUNU 00 DIIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (pOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/IaM TMO3HAaHUs B Hayke. M3ydeHuWe XUMHUM NPOUCXOJUT C IPUBICUYCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpYXKaIOMUNA MUY,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHWHW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTA YEJIOBEKAa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUITHX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKUX IMOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKka HayKH, B
NpUOOIIEHNN K HAy4YHBIM METOJaM T[IO3HAHWS TIPU W3YYCHUW BEIIECTB U
XUMUYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHUH B Y4YEOHO-MIO3HABATEIBHOM H Y4eOHO-HCCIEI0BATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpamieHus ¢ BELIeCTBAaMHU B
IOBCETHEBHOM KU3HM.

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

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMAaTHU4YeCcKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOIITUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIIO3HAHHUA, KIIOYEBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ((dopmupoBanue o60miel (YHKIMOHATBLHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXKAIOIIEro MHpA, UCIOJIB3Ysl 3HAHUS W OIBIT, MOJYYCHHBIC MPU H3YYCHHH
XUMHH, TPUMEHATh HMX NPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalolUMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJIs BBIPAOOTKH HDKOJIOTHUYECKH
IeJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B UEIAX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

—pa3BUTHE MOTHBALlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs M HANpaBICHHOCTH JaTbHEHUIIEro
o0yJeHHUS.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJIs HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJllelo), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE 0 MeTOAax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAsA AaTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX eauHMIl BemecTBa. Pacuétel mo ¢dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MTOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31e€MeHT U mpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupojae. O30H — auioTponHas MoAU(pUKALI KACIOPOAaa.

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

Bogopon — »snmemeHT M mpocToe BewmecTBo. HaxoxaeHnue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuil. Oxcuabl. Kmaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uszndeckrue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE H W3YYCHHE CBOWCTB KHUCIOPOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOpPAaX KUCIOT U IIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHeWIIne KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JiIMHHONEepuUoAHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MeXnpeaMETHBIX CBSI3€H MPH HM3YYEHHUM XMMUHA B 8§ Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kilaccudukanus, MNEePUOAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEJIIMYMHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHU BEHICCTB, MO TEIUIOBOMY 3G (deKTy, 1Mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHsITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OayaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOLMALNM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW MW COJEM B CBETE MPEACTaBICHUH 00 BIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTEpUalOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMu pasIoKEeHHs, COCIMHEHUS), PACTIO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTBa. KpyroBopot azora B mpupojae. AMMUaK, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIMEe Kak MpeJCTaBUTENS Kiacca KUCIOT M cnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (ochopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpoJ,  aJuIOTPOITHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHe. DKOJIOTrHYeCKrue MpoOeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (Yroiab, NPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue cTpouTeabHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeQUHEHUSIMHU  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEHIETOK anMasza, rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W UW3yYEHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmogmueckon cucreme xumudeckux siemeHtoB JI. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
CrocoOBl  TONydeHUsT MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB JI. 1. MenzaeneeBa, CTpOCHHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: NIOJIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX AIE€MEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C oO0pasllaMud METAJIOB U CIUIaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWCTB KECTKOM BOJBI, Mpollecca TOPEHUs Keie3a B KUCIOPOJe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HOHAMU HATpus, Kalusig M KalblMs (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJINIYHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJIULMOHHBIMA POCCUHCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIMYHOCTHBIE  pe3yJabTaThl  OTPaXalOT  T[OTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJeIWI0, TOHUMAaHUS 3HAYEHUsS XUMHUYECKOM HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskIaHCKOr0 BOCTIUTAHMS :

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUE M IIOCTYIKH CBOUX TOBapuUIIEd C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTAaBIIAIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyY€HUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEACTBAMH HHPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUM, OCO3HAHHBIM BBIOOP
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIPOIleCCe TO3HAHMUSI TOHATHS (TPEIMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX ITPOLIECCAX U SIBIICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO TUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpamMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3 (PEeKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM QeaepaibHOW paboueil mporpamMMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIECKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJEMEHTOB B  OWHAapHBIX  COCJIMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3auyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIIOBOMY 3D (DexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUW, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHMSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PAaCIIO3HABAaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUH: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  PacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amiotponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJICHKHOCTh BEHIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCIAMHEHUM, TUM KPUCTAJUITUMYECKOMN
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoArpynmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee 4YUCIO JJICKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEpPKIas OMNUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUS XHMHUYECKUX TMPEBpPAlICHHA B pa3iIHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOHN PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKA U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
KoaugecTBo uacoB DJIeKTPOHHbIE Buae! aeaTeJJLHOCTH
HauMeHoBaHHe
Ne (uudposbie) o0yuarouuxcsi ¢
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE Y4eTOM MPOrpaMmbl
NPorpamMmbl padoThI padoTsI
pecypcbl BOCIIMTAHUSA
Pasznea 1.1lepBoHavanibHble XUMHYECKHE MOHATUHSA
LIeHHOCTHOEe
OTHOIIeHVEe K
OOCTIDKEHMAM
croer POIMHEI -
Poccum, x Hayke,
MCKYyCCTBY,
CIIOPTY,
TEeXHOJIOTHAM,
XUMHA — BaKHas
OOEeBEIM [OOBMUIAM
00J1aCcTh
U TPYIOBLIM
€CTECTBO3HAHUS U bubnuorexa [JOK
1.1 N 5 2 OOCTWXEHUAM
MPAaKTUYECKOU https://m.edso00.ru/7f41837c
Hapoma;
NEATENbHOCTH
qeJI0BEKa

* OCO3HAHUE BAKHOCTHU
00ydeHus Ha
NPOTSHKCHUH BCEH
KHU3HH TSI YCIISITHON
npodeccrnoHanbHO N
JEeATEIILHOCTH U
pa3BHUTHE
HEOO0XOIUMBIX YMEHUH



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

JUTSL 3TOTO; *
OCO3HAHHBII BEIOOD U
MMOCTPOCHUE
VHIUBUTyJIbHOU
TPaeKTOPUHU
00pa3zoBaHus 1
KU3HEHHBIX TUTAHOB C
Y4€TOM JINYHBIX U
00IIIECTBEHHBIX
WHTEPECOB U
noTpedbHoCTEH

1.2

BemectBa n
XUMHUYECKUE PEAKIINH

15

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

* OpUEHTAIUS HA
IIPUMEHEHNE 3HAHUU U3
COIMATBHBIX U
€CTECTBEHHBIX HAYK IS
pelieHus 3auad B
00J1acTH OKPYIKAIOIIIEH
cpenbl, IIIaHUPOBAHMS
MIOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX
OCJIENCTBUHN 1A
OKpYKaIoILel cpefbl;
MOBBIIIEHUE YPOBHS
9KOJIOTUYECKOU
KYJIbTYpbl, OCOZHAHUE
rJ106aIbHOTO XapakTepa
9KOJIOTUYECKUX
npobieM U myTen ux
pelIeHus; ®* aKTUBHOE
HENPUATUE IEUCTBUN,



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

IPUHOCALINX BPEJL
OKpYXKarollen cpene;
OCO3HAaHHUE CBOEH POJIU
KaK rpakJaHuHa U
oTpeOuTeNs B
YCIIOBUSIX B3aUMOCBSI3U
IIPUPOIHOM,
TEXHOJIOTMYECKOU U
COLMAIBHOM Cpex;
TOTOBHOCTB K Y4aCTHIO
B NIPAKTHYECKOU
JIEATEIBbHOCTH
9KOJIOTUYECKOU
HaIlpaBJIEHHOCTH

Hroro no pazneny

20

Pa3znen 2.BaxHeiilme npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB

2.1

Bosnyx. Kucnopon.
ITousitue 00 okcumax

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

* OpUEHTaIUS B
JIeITEeILHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4YHBIX
MpeAcTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKA,
MIPUPOJIBI M 00IIECTBa,
B3aMMOCBSI3SX YeJIOBEKa
C IIPUPOHON U
COIIMAIbHO®
OBJIAJICHHEC OCHOBHBIMU



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

HaBBIKaMU
HCCIIEI0BATENBCKOM
JIESTEIILHOCTH,
yCTaHOBKa Ha
OCMBICJICHHE OTIBITA,
HaOJIIOICHMI,
MOCTYIIKOB U
CTpeMJICHHE
COBEPIICHCTBOBATH
MYTH JOCTHKEHUS
WHNBUIYATHHOTO U
KOJUIEKTHUBHOTO
OJaromnoJyuus. Cpeaou;
* MOBBIIIICHAE YPOBHS
9KOJIOTUYECKOU
KYJIbTYpbI, 0CO3HAHUE
rJI00aJIBHOTO XapakTepa
AKOJIOTHYECKUX
mpoOJieM U myTen ux
pellIeHus;

2.2

Bonopoa.llonsitue o
KHCIIOTaX U COJISIX

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

* OpUEHTALUs B
JeSITeIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4HBIX
npecTaBiIeHuit 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHS YEIIOBEKA,
IPUPOIBI M 001IIEeCTBa,
B3alMOCBSI35IX YEJIOBEKA



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

C IPUPOJHOMN U
COLMAJIBHOM CPENOH;
OBJIJICHUE OCHOBHBIMU
HaBBIKAMU
HCCIIEI0BATENBCKOM
NIeSTeIbHOCTH,
yCTaHOBKA Ha
OCMBICIICHHE OTIBITA,
HaOIIOAEHUH,
MOCTYIKOB U
CTpPEMJICHHE
COBEpPIICHCTBOBATH
MYTH JTOCTHKEHUS
WHIUBHUIYAIBHOTO U
KOJUJIEKTUBHOTO
OJ1aromoTy4us;
OpHUEHTAaLMs Ha
MPUMEHEHNE 3HAHUN U3
COLMAIBHBIX U
€CTECTBEHHBIX HAYK IS
penieHus 3auay B
00J1aCTH OKpYXaromIei
cpebl, IIIaHUPOBAHMS
MOCTYIIKOB U OLIEHKU UX
BO3MOJKHBIX
MOCJEACTBUH 151
OKpY>Karolleu Cpeibl;

2.3

Bopa. PactBopsl.
IToustre 00
OCHOBAHHUIX

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

¢ OpUCHTAallUsA Ha
MMPUMCHCHUC 3HaHHUM U3
COIIMaJIbHBIX U



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

€CTECTBEHHBIX HAYK JIJIs
perieHus 3aiay B
00J1aCTH OKpYXaroIIei
cpebl, TIIaHUPOBAHMS
MOCTYIIKOB U OLICHKU UX
BO3MOKHEIX
MHOCJIENCTBUN I
OKpY>KaloIle Cpeibl;
TOTOBHOCTD K Y4aCTHUIO
B IIPAKTUYECKOU
JIeITEIIbHOCTH
DKOJIOTHYECKOH
HaIpaBJIEHHOCTH; *®
OpHUEHTAIHS B
JIeITEeJIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4HBIX
MpeACTaBICHUH 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YEIIOBEKa,
MIPUPOIBI K OOIIECTBA,
B3aHMOCBSI3AX;
YeJIOBEKa C IPUPOTHOM
Y COLMAIBHOM Cpe/IoN;
* OBJIAZICHUE
OCHOBHBIMH HaBBIKAMU
HCCIIeI0BaTEIbCKOM
JIeSITeIIbHOCTH,
YCTaHOBKA Ha




OCMBICIICHHE OTIbITA,
HaOJII0ICHUI,
[IOCTYIIKOB U
CTpeMIICHUE
COBEPIICHCTBOBATH
IMYTU JOCTUKCHUA
WHINBUIYAIBHOTO U
KOJIJIEKTUBHOI'O
Onaromnoyyusi.

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEeIUHEHNN

11

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

* OBJIAJICHUE
OCHOBHBIMH HaBBIKAMHU
HCCIEN0BATEIbCKOU
JIEATENHHOCTH,
yCTaHOBKA Ha
OCMBICJICHHE OIIBITA,
HaOJIIOICHMI,
MOCTYIKOB U
CTpPEMJICHHE
COBEPIICHCTBOBATH
MYTH JTOCTHKEHUS
WHIUBHIYIBHOTO U
KOJUJIEKTHBHOTO
Onaromnosy4usi.

Hroro o pasaciy

30

Pa3nen 3.I1lepnoaudecknii 3axoH u Ilepuonnyeckas cucrema xumudeckux daeMenToB JI. . Mennesneesa. CTpoeHne aToMOB.

Xumn4ieckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[lepuonnueckuii
3aKOH 1

7

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

¢ OpUCHTalus B
JACATCIIBHOCTH HA



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

[Tepuonnueckas
CUCTEMAa XUMHUYECKUX
anemenTtoB /1. W.
Mennene-eBa.
Crtpoenue atoma

COBPEMEHHYIO CUCTEMY
Hay4YHBIX
IIpeJICTaBIeHU 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHS YEIIOBEKA,
MIPUPO/IbI U 0011ECTBA,
B3alMOCBSI35IX YeJIOBEKa
C IIPUPOJHON U
COLMAIBHOM Cpeou;
OBJIaJICHUE SI3LIKOBOU U
YUTATEJIbCKOU
KYJIbTYpOH KaK
CPEJICTBOM MO3HAHUS
MUpa; * OBJaJIeHUE
OCHOBHBIMH HaBBIKAMH
HUCCIIEN0BATEIbCKON
JIeSITeNIbHOCTH,
yCTaHOBKa Ha
OCMBICJICHHE OTIbITA,
HaOJIIOICHUI,
MOCTYIKOB U
CTpeMJICHHE
COBEPIICHCTBOBATh
MYTU JOCTHKEHUS
WHIUBUAYAIBHOTO U
KOJUIEKTUBHOTO
Onaromnoyuus.

3.2

XUMHYECKas CBA3b.
OKUCIIUTEILHO-

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c

¢ OpUCHTalus B
JACATCIIBHOCTH HA



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

BOCCTAHOBUTCJIBHBIC
peaknuu

COBPEMEHHYIO CUCTEMY
Hay4HBIX
IIpeJICTaBIeHU 00
OCHOBHBIX
3aKOHOMEPHOCTSX
Pa3BUTHS YEIIOBEKA,
MIPUPO/IbI U 0011ECTBA,
B3aMMOCBSI3IX YeJIOBEKa
C MIPUPOIHOMN U
COLMAIBHOM Cpeou;
OBJIaJICHUE SI3LIKOBOU U
YUTATEIbCKOM
KYJIbTYpOH KaK
CPEICTBOM MO3HAHUS
MHpa; * OBJIAJICHHUE
OCHOBHBIMH HaBBLIKAMHU
HUCCIIEN0BATEIbCKON
JIeITEJIbHOCTH,
yCTaHOBKA Ha
OCMBICJIEHHE OIIBITA,
HaOJIIOICHUI,
MOCTYIKOB 1
CTPEMJICHHE
COBEPIIICHCTBOBATH
MYTU JOCTHKEHUS
WHIUBUAYAIBHOTO U
KOJIICKTUBHOTO
Onaromnoyuus.

Hroro no pasaeny

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

PesepBHOE Bpems

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

9 KUIIACC

n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBare/ibHbIE

pecypcbl

Buasbl
AeSITeIbHOCTH
o0yuaruuxcsi ¢
yueToM padoueit
NMpOrpamMMbl
BOCIUTAHUS

Paszpnen 1.BemiecTBo 1 XUMHYeECKHE peaKIUH

1.1

[ToBTOpEHue u yriyodneHue
3HaHWUI OCHOBHBIX Pa3/IeoB
Kypca 8 Kiacca

bu6mmoreka [IOK

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

* OpUEHTAIUS B
JIeITEJIbHOCTH Ha
COBPEMEHHYIO
CHUCTEMY Hay4YHBIX
MpeACTaBICHUH 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pPa3BUTHS YEIIOBEKa,
MIPUPOJIBI U
o011ecTBa,
B3aHUMOCBSI3IX
yeJIoBeKa ¢
MIPUPOJIHON U
COLIMAJILHOM
cpenoit; ©
MOBBIIIECHHE
YpOBHS
9KOJIOTUYECKOH
KYJIBTYPHI,
OCO3HAHHUE



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

rJ1I00aTBbHOTO
Xapakrepa
IKOJIOTHUECKUX
npoOseM u myTeu
HUX pCUICHUA, °
WHTEpPEC K
MPAKTUYICCKOMY
W3YYCHUIO
npodeccuit u Tpyaa
Pa3IMYHOTO POJIa, B
TOM YHUCJIC HA
OCHOBE
MMPUMCHCHUSA
M3y4aeMoro
PEMETHOTO
3HaHUS;

1.2

OCHOBHBIC 3aKOHOMCPHOCTH
XUMHNYCCKHX pCaKI_II/Iﬁ

bubnuorexa [JOK

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

* UHTEpEC K
MPAKTHYECKOMY
U3YYEHUIO
npodeccuii u Tpyaa
Pa3IMYHOTO Poja, B
TOM YHCJIe Ha
OCHOBE
PUMEHEHHUS
M3y4aeMoTro
MPEIMETHOTO
3HAHUS; *
OpHEHTAIUs Ha
MPUMEHEHUE
3HaHUW U3



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

COLMAJIBHBIX U
€CTECTBEHHBIX HAyK
JUTSL peIIeHUsS 3a/1a4
B o0JracTu
OKpYy>Karoleu
cpenpl,
TUTAHUPOBAHUS
MOCTYIIKOB U
OILIEHKHU UX
BO3MOYKHBIX
MHOCJIENCTBUMN 1A
OKpYy>Karoleu
CpeJibl; ® yCTaHOBKA
Ha aKTUBHOE
y4acTHE B PEIICHUH
MPaKTUYECKUX
3a/1a4 (B paMKax
CEMBH,
Opranuzanuu,
ropoja, Kpasi)
TEXHOJIOTMYECKOH U
COIIMaIbHOM
HaIlpaBJICHHOCTH,
CIIOCOOHOCTD
WHULIMKPOBATH,
IJIAHUPOBATh U
CaMOCTOSTEIBLHO
BBINOJIHATH TAKOTO
poaa
JIeATEIIbHOCTb;




1.3

DIIEKTPOJIUTUYECKAS

nuccoruanyst. XUMHUIECKUE

peaKiuu B pacTBOpax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

* OpUEHTAaLUS B
JIeSITEIIbHOCTH Ha
COBPEMEHHYIO
CHUCTEMY Hay4YHBIX
IIpeJICTaBIeHUM 00
OCHOBHBIX
3aKOHOMEPHOCTSX
Pa3BUTHS YEIIOBEKA,
TIPUPOJIBI |
oO1iecTBa,
B3aMMOCBSI3IX
YyeJIOBEKa ¢
MIPUPOTHON U
COITMAIBLHOM
cpenoit; ©
OBJIaJICHHE
SI3BIKOBOM 1
YUTATEIbCKOM
KyJbTYpOH Kak
CpEICTBOM
MTO3HAHUS MUDA;
OBJIaJICHHE
OCHOBHBIMH
HaBBIKAMH
HCCIIEN0BATEILCKON
NIeITEIbHOCTH,
YCTaHOBKA Ha
OCMBICJICHHE
OIIBITA,
HaOJIIOIECHMUIA,



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

MOCTYIIKOB U
CTpEMJICHUE
COBEPIIECHCTBOBATH
IMYTU JOCTUKCHUA
HHIUBUAYAJIBHOT'O
1 KOJVNIEKTUBHOI'O
OnaromnoJyyusi.

Hroro no pazneny

17

Paszgen 2.HeMeTaJIbl M UX COCTUHEHU A

2.1

OO0mas XxapakTepHuCTHKa
xumMuueckux semeHToB VIIA-
rpymbl. I'ajgoreHsl

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

* OBJIAJICHUE
OCHOBHBIMH
HaBBIKAMU
HCCIIEN0BATEIbCKOU
JIeSITEJIbHOCTH,
YCTaHOBKA Ha
OCMBICJICHHE
OIIBITA,
HaOJIIOICHUI,
MOCTYIKOB 1
CTpPEMJICHHE
COBEPIICHCTBOBATH
MYTU JOCTHKEHUS
WHIUBUAYAIBHOTO
M KOJUIEKTUBHOTO
Onaromnoydus;
OpHEHTAIUs Ha
MPUMEHEHUE
3HAHUU U3
COLIMAJILHBIX U



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

€CTECTBEHHBIX HAYK
JUTSL peLlieHUs 3a/1a4
B o0yactu
OKpYy>Karoleu
cpenpl,
MJIAaHUPOBAHUS
MOCTYIKOB U
OIIEHKH UX
BO3MOJKHBIX
MHOCJIENCTBUN 1A
OKpYy>Karoleu
CpeJibl; ® OCO3HAHUE
CBOEH pOJIM Kak
rpakJIaHUHA U
MOTpeOUTEINS B
YCIOBUAX
B3alMOCBSI3U
MIPUPOAHOM,
TEXHOJOTUYECKOU U
COLMAIIBHOM Ccpen;
TOTOBHOCTb K
Y4acTHIO B
MPaKTUYECKOU
JIESITEIIbBHOCTH
AKOJIOTUYECKOM
HAIPaBJICHHOCTH

2.2

OO01as XxapakTepucTuKa
XUMHYECKUX dIeMeHTOB VIA-
rpynmnsl. Cepa u eé
COCIUHEHMS

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

* OBIIQJICHUC
OCHOBHBIMH
HaBBIKAMH
HCCIICIOBATEILCKOM



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

JIeSITeIbHOCTH,
yCTaHOBKA Ha
OCMBICIICHHE
OTIBITA,
HaOII0ACHUH,
MOCTYIIKOB U
CTpPEMJICHHE
COBEPIIICHCTBOBATH
MYTH JOCTHIKEHUS
WHIUBUAYTBHOTO
1 KOJUICKTUBHOTO
OJaromoy4us;
OpHEHTAIHS Ha
MIPUMCHCHHE
3HaHUH U3
COIMAJIbHBIX U
€CTECTBEHHBIX HAyK
JUISL pelIeHUs 3aa4
B o0yacTu
OKpYy>Karoleu
Cpelbl,
TUTAHUPOBAHUS
MOCTYIIKOB U
OIICHKH MX
BO3MOYKHBIX
MOCIIEZICTBUH IS
OKpYy>Karoleu
Cpebl; * OCO3HaHUE
CBOEHU POJIU KaK
rpaKIaHUHA U




noTpeOuTeNs B
YCIIOBUSIX
B3aUMOCBSI3U
IIPUPOIHOM,
TEXHOJIOTHYSCKOM 1
COLMAJIBHOM Cpex;
TOTOBHOCTE K
Y4acTHIO B
MPaKTUYECKOU
JIeITeIIbHOCTH
9KOJIOTHYECKOH
HaIpaBJIEHHOCTH; *®
yCTaHOBKA Ha
aKTUBHOE y4acTHE
B peIICHUHN
MPaKTUYECKUX
3a/1a4 (B paMKax
CEMBH,
Opranuzanuu,
ropoja, Kpas)
TEXHOJIOTMYECKOH U
COIIMaIbHOM
HaIlpaBJICHHOCTH,
CIIOCOOHOCTD
WHULIMKPOBATH,
IJIAHUPOBATh U
CaMOCTOSTEIBLHO
BBITIOJIHSATH TAKOTO
poaa
JIeSITeIIbHOCTD; ®




WHTEpPEC K
MPAKTHIECKOMY
W3YYCHUIO
npodeccuit u Tpyaa
Pa3IUYHOTO POJa, B
TOM YHUCJIC HA
OCHOBE
MMPUMCHCHUSA
M3y4aeMoro
MPEIMETHOTO
3HAHHS,

2.3

OO01as XxapakTepucTuKa
XUMHUYECKUX dJIeMEeHTOB |V A-
rpyIIbl. YTIepoa U KPEMHUI
U UX COCIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

* OBJIAJICHUE
OCHOBHBIMH
HaBBIKAMU
HUCCIIEN0BATEIbCKON
JIeSITEJIbHOCTH,
YCTaHOBKA Ha
OCMBICJICHHE
OIIBITA,
HaOJIIOICHUI,
MOCTYIKOB U
CTPEMJICHHE
COBEPIICHCTBOBATH
MYTU JOCTHKEHUS
WHIUBUAYAIBHOTO
1 KOJUIGKTUBHOT'O
Onaromnoydus;
OpHEHTAIUs Ha
MPUMEHEHUE
3HAHUU U3



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

COIMATIBHBIX U
€CTECTBEHHBIX HAYK
JUTSL peIIeHUsS 3a/1a4
B o0yactu
OKpYy>Karoleu
cpenpl,
TJIAaHUPOBAHUS
MOCTYIKOB U
OIIEHKH UX
BO3MOJKHBIX
MHOCJIENCTBUMN 1A
OKpYy>Karoleu
CpeJbl; ® OCO3HAHUE
CBOEH pOJIM Kak
rpaXJIaHuHA U
MOTpeOUTEINS B
YCIOBUAX
B3alMOCBSI3U
MIPUPOAHOM,
TEXHOJOTUYECKOU U
COLMAIIBHOM Ccpen;
TOTOBHOCTb K
Y4acTHIO B
MPaKTUYECKOU
JIESITEIIbBHOCTH
AKOJIOTUYECKOM
HaIlpaBJI€HHOCTH; *®
YCTaHOBKA Ha
aKTUBHOE y4acTHE
B pELICHUHU




MPAKTUICCKUX
3a/1ay4 (B pamMKax
CEMBH,
Opranuzanuu,
ropoja, Kpasi)
TEXHOJOTUYECKOU U
COLMAIBHOMN
HaIpaBJIEHHOCTH,
CIOCOOHOCTH
WHUIUUPOBATH,
TUTAHUPOBATH H
CaMOCTOSITETHHO
BBITIOJTHATEH TAKOTO
pona
JIESITEIbHOCTD; *
UHTEpEC K
MPAKTHYECKOMY
U3YYEHHUIO
npodeccuii u Tpyaa
Pa3IMYHOTO Poja, B
TOM 4HCJIe Ha
OCHOBE
PUMEHEHHUS
M3y4aeMoTro
MIPEIMETHOTO
3HAHUS,

2.4

OO1ast xapakTepuCTUKa
XUMUYECKUX 31eMEeHTOB VA-
rpymmsl. A30T, pocdop u ux
COEJIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

* OBIIQJICHUC
OCHOBHBIMH
HaBBIKAMH
HCCIICIOBATEILCKOM



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

JIeSITeIbHOCTH,
yCTaHOBKA Ha
OCMBICIICHHE
OTIBITA,
HaOII0ACHUH,
MOCTYIIKOB U
CTpPEMJICHHE
COBEPIIICHCTBOBATH
MYTH JOCTHIKEHUS
WHIUBUAYTBHOTO
1 KOJUICKTUBHOTO
OJaromoy4us;
OpHEHTAIHS Ha
MIPUMCHCHHE
3HaHUH U3
COIMAJIbHBIX U
€CTECTBEHHBIX HAyK
JUISL pelIeHUs 3aa4
B o0yacTu
OKpYy>Karoleu
Cpelbl,
TUTAHUPOBAHUS
MOCTYIIKOB U
OIICHKH MX
BO3MOYKHBIX
MOCIIEZICTBUH IS
OKpYy>Karoleu
Cpebl; * OCO3HaHUE
CBOEHU POJIU KaK
rpaKIaHUHA U




noTpeOuTeNs B
YCIIOBUSIX
B3aUMOCBSI3U
IIPUPOIHOM,
TEXHOJIOTHISCKOM 1
COLMAJIBHOM Cpex;
TOTOBHOCTE K
Y4acTHIO B
MPaKTUYECKOU
JIeITeIIbHOCTH
9KOJIOTHYECKOH
HaIpaBJIEHHOCTH; *®
yCTaHOBKA Ha
aKTUBHOE y4acTHE
B peIICHUHN
MPaKTUYECKUX
3a/1a4 (B paMKax
CEMBH,
Opranuzanuu,
ropoja, Kpas)
TEXHOJIOTMYECKOH U
COIIMaIbHOM
HaIlpaBJICHHOCTH,
CIIOCOOHOCTD
WHULIMKPOBATH,
IJIAHUPOBATh U
CaMOCTOSTEIBLHO
BBITIOJIHSATH TAKOTO
poaa
JIeSITeIIbHOCTD; ®




WHTEpPEC K
MPAKTHIECKOMY
W3YYCHUIO
npodeccuit u Tpyaa
Pa3IUYHOTO POJa, B
TOM YHUCJIC HA
OCHOBE
MMPUMCHCHUSA
M3y4aeMoro
MPEIMETHOTO
3HAHHS,

2.5

OO01as XxapakTepucTuKa
XUMHUYECKUX dJIeMEeHTOB |V A-
rpyIIbl. YTIepoa U KPEMHUI
U UX COCIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

* OBJIAJICHUE
OCHOBHBIMH
HaBBIKAMU
HUCCIIEN0BATEIbCKON
JIeSITEJIbHOCTH,
YCTaHOBKA Ha
OCMBICJICHHE
OIIBITA,
HaOJIIOICHUI,
MOCTYIKOB U
CTPEMJICHHE
COBEPIICHCTBOBATH
MYTU JOCTUKEHHS
WHIUBUAYAIBHOTO
1 KOJUIGKTUBHOT'O
Onaromnoydus;
OpHEHTAIUs Ha
MPUMEHEHUE
3HAHUU U3



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

COIMATIBHBIX U
€CTECTBEHHBIX HAYK
JUTSL peIIeHUsS 3a/1a4
B o0yactu
OKpYy>Karoleu
cpenpl,
TJIAaHUPOBAHUS
MOCTYIKOB U
OIIEHKH UX
BO3MOJKHBIX
MHOCJIENCTBUMN 1A
OKpYy>Karoleu
CpeJbl; ® OCO3HAHUE
CBOEH pOJIM Kak
rpaXJIaHuHA U
MOTpeOUTEINS B
YCIOBUAX
B3alMOCBSI3U
MIPUPOAHOM,
TEXHOJOTUYECKOU U
COLMAJIBHOM Cpex;
TOTOBHOCTb K
Y4acTHIO B
MPaKTUYECKOU
JIESITEIIbBHOCTH
AKOJIOTUYECKOM
HaIlpaBJI€HHOCTH; *®
YCTaHOBKA Ha
aKTUBHOE y4acTHE
B pELICHUHU




MPAKTUICCKUX
3a/1ay4 (B pamMKax
CEMBH,
Opranuzanuu,
ropoja, Kpasi)
TEXHOJOTUYECKOU U
COLMAIBHOMN
HaIpaBJIEHHOCTH,
CIOCOOHOCTH
WHUIUUPOBATE,
TUTAHUPOBATH H
CaMOCTOSITETHHO
BBITIOJTHATEH TAKOTO
pona
JIESITEIbHOCTD; *
UHTEpEC K
MPAKTHYECKOMY
U3YYEHHUIO
npodeccuii u Tpyaa
Pa3IMYHOTO Poja, B
TOM 4HCJIe Ha
OCHOBE
PUMEHEHHUS
M3y4aeMoTro
MIPEIMETHOTO
3HAHUS,

2.6

OO1ast xapakTepuCTUKa
XUMUYECKUX 371eMeHTOB |V A-
IPYINIBL. YTIEpOI U KPEMHUN
U UX COEAMHEHNUS

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

* OBIIQJICHUC
OCHOBHBIMH
HaBBIKAMH
HCCIICIOBATEILCKOM



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

JIeSITeIbHOCTH,
yCTaHOBKA Ha
OCMBICIICHHE
OTIBITA,
HaOII0ACHUH,
MOCTYIIKOB U
CTpPEMJICHHE
COBEPIIICHCTBOBATH
MYTH JOCTHIKEHUS
WHIUBUAYTBHOTO
1 KOJUICKTUBHOTO
OJaromoy4us;
OpHEHTAIHS Ha
MIPUMCHCHHE
3HaHUH U3
COIMAJIbHBIX U
€CTECTBEHHBIX HAyK
JUISL pelIeHUs 3aa4
B o0yacTu
OKpYy>Karoleu
Cpelbl,
TUTAHUPOBAHUS
MOCTYIIKOB U
OIICHKH MX
BO3MOYKHBIX
MOCIIEZICTBUH IS
OKpYy>Karoleu
Cpebl; * OCO3HaHUE
CBOEHU POJIU KaK
rpaKIaHUHA U




noTpeOuTeNs B
YCHOBHSIX
B3aUMOCBS3U
IIPUPOIHOM,
TEXHOJOTUYECKOU U
COLMAIIBHOM Cpex;
TOTOBHOCTB K
Y4acCTHIO B
MPaKTUYECKOU
JIEATEeIIbHOCTH
AKOJIOTUYECKOM
HAaIMpPaBJIECHHOCTH

Hroro no pazneny

41

Pa3nea 3.MeTaauabl M UX COeTUHEHUS

3.1 OO0111€e cBOYMICTBA METAIIJIOB

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

* OBJIAJICHUE
OCHOBHBIMH
HaBBIKAMH
HCCIIEI0OBATENBCKOM
JIEATEHHOCTH,
yCTaHOBKa Ha
OCMBICJICHHE
OIIBITA,
HaOJIIOICHUI,
MOCTYIKOB U
CTpeMJICHHE
COBEPIIECHCTBOBATh
MYTU JOCTHKEHUS
WHIUBUAYAIBHOTO
1 KOJUIEKTUBHOTO



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

Onaromnoyuus;
OpHUEHTAIHs Ha
MIPUMEHEHHE
3HAHUH 13
COIIMAJIEHBIX U
€CTECTBEHHBIX HAYK
JUTSL peIlIeHus 3a/1a4
B o0JracTu
OKpYy>Karoleu
cpenpl,
TJIaHUPOBAHUS
MOCTYIIKOB 1
OLIEHKH UX
BO3MO>KHEIX
OCJIENCTBUHN 1A
OKpYy>Karoleu
Cpenbl;

3.2

Baxkueiimme MeTauIbl U BX
COCIUHCHUA

16

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

* OBJIAJICHUE
OCHOBHBIMH
HaBBIKAMH
HCCIIEI0OBATENBCKOM
JIEATENHHOCTH,
yCTaHOBKA Ha
OCMBICJIEHHE
OIIBITA,
HaOJIIOICHUIA,
MOCTYTIKOB U
CTpeMJICHHE
COBEPIICHCTBOBATh
MYTU JOCTHKEHUS



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

WHUBUTyaJIbHOTO
1 KOJUICKTUBHOT'O
Onaromnosyuus; ®
OpHUEHTAIHs Ha
MIPUMEHEHHE
3HAHUW U3
COIMATBHBIX U
€CTECTBEHHBIX HAYK
JUTSL peIlIeHUs 3a/1a4
B 00J1aCTH
OKpYy>Karoleu
cpenpl,
TJIaHUPOBAHUS
MOCTYIKOB 1
OIICHKHU MX
BO3MOXHBIX
HOCJIENCTBUHN 1A
OKpYy>Karoleu
CpeIlbl; * OCO3HAHUE
CBOEH pOJIK Kak
rpaXxJIaHuHa U
MOTpeOuTENs B
YCIOBUAX
B3alMOCBSI3U
MIPUPOAHOM,
TEXHOJOTUYECKOU U
COLMAJIBHOM Cpex;
TOTOBHOCTB K
Y4acTHIO B
[IPaKTUYECKOU




JIeSITSIIbHOCTH
3KOJIOTHYCCKOM
HaIPaBJIEHHOCTH; *®
yCTaHOBKA Ha
aKTUBHOE y4acTHE
B peIICHUHU
MPaKTUYECKUX
3a/1a4 (B paMKax
CEMBH,
Opranuszanuu,
ropoja, Kkpas)
TEXHOJOTHYECKON 1
COIIMAIBLHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTD
WHULIMHPOBATH,
MJIaHUPOBATh U
CaMOCTOSTEILHO
BBIIIOJIHSATH TAKOTO
ponaa
JIeITEIbHOCTD; ®
WHTEpEC K
MPAKTHYECKOMY
U3YYCHUIO
npodeccuii u Tpyaa
Pa3IMYHOTO POJIa, B
TOM YHCJIIC Ha
OCHOBE
MIPUMEHEHUS
M3y4aemMoro




IIPEAMETHOTO
3HaHUSA;

Hroro no pazneny

20

Paszjnen 4.Xumus n okpyxxaiomas cpeaa

BemiectBa u marepuaisl B
’KHU3HH YEJI0BEKa

4.1

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

* OBJIQJICHUE
OCHOBHBIMH
HaBBIKAMH
HCCIEN0BATEIbCKOU
JIEATEHHOCTH,
yCTaHOBKA Ha
OCMBICJICHHE
OITBITA,
HaOJIIOICHMI,
MOCTYIIKOB 1
CTpPEMJICHHE
COBEPIICHCTBOBATH
MYTH JTOCTHKEHUS
WHIUBUIyaJIbHOTO
M KOJJIEKTHBHOTO
OJ1aromoy4us;
OpHICHTAIMS Ha
MIPUMCHCHHE
3HAHWUH U3
COLIMAJIBHBIX U
€CTECTBEHHBIX HAyK
JUTSL pEIIeHUs 3a1a4
B 00JIacTH
OKpYKarolleu
cpenpl,



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

IJITAHUPOBAHUSA
MOCTYIIKOB U
OLICHKH UX
BO3MOXHBIX
MOCJICICTBUM JIITS

OKpYy>Karoleu
Cpenpbl;
Wroro mo pazueny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 84 11

[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B J1a0OpaTopuu U IpUEMBI 0OpaIIeHUS C 1 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabota Ne 2 «Paznenenue

5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 Bubmmorexa LIOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnuoreka [JOK

8 I1 1 0.5

POCTRIC | GHONHLIC BEIMECTRA https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmorexa HOK

YP v https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [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

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmmoreka [{OK

11
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOT0 3JIEMEHTa B bubmmoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. Mossipaast 05 bubnuorexa [JOK
Mmacca ' https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUUECKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 05 bubnuoreka [JOK
XUMHUYECKUX PEAKIINIT ' https://m.edsoo.ru/ff0d3a16
16 3aKoH COXpaHEHHUsST MaCCHI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA 10 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaAKIUIA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH a3JI0’KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [OK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [TOK
H AHCT. Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
Kountponsnas padora Nel mo teme «BemectBa bubnunoreka [JOK
20
U XUMHYECKUE PEaAKIIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo bbmmorexa [TOK
POA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIIOpo/1a (peaKInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bubmmoreka [{OK

23 0 .
1abOpaTopHit 1 NPOMBIIUIEHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TemoBoit 3¢ (hekT XUMHUECKON peaKInH,
24 MMOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUU bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
Tonnauso (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS a a, CII0COOBI c)ero bubmorexa HOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «ITonyyenue u coOMpaHue KMUCIOpoaa bubmorera [IOK
7 onp posta, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KHCTIOTaX 1 COJLAX https://m.edsoo.ru/ff0d50d2
CriocoOsl motyueHust BOAOPOIa B bubnuoreka [JOK
30
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckas padora Ne 4 o Teme
31 «IIT)OJI eHHE U 1(3:061/1 aHHe BOJIOPOIa bubmotera [JOK
ya . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
N " bubmuoreka [JOK
32 MonspHblil 00bEM ra3oB. 3akoH ABOTaIpo httos://m.edsoo.ru/ffod542e
33 Brruncienus 00bEMa, KOJIMUECTBa BEIIeCTBA bu6mmoreka [JOK
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rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bubmmoreka [{OK

34 ea a OCHOBE 3aKOHa 00bE
beaiii HU HOBE SaKon DEMIHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 du3znyecKkne U XUMHUICCKHE CBOMCTBA BOJIbI bubmorexa HOK
a https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
36 C i. 11 0 0.5
octaB ocHoBaHwmiA. [ToHsTHE 00 MHAMKATOPAX htts://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. Hackimennsie u
37 Helilacm epHHHe paCTBO bl. MaccoBast 101 bubmorera [JOK
m p PBL. A https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PaCTBOPE
[IpakTnueckas padota Ne 5 o Teme
38 «[IpurotoBieHNE pacCTBOPOB C ONPEACIEHHOMN 1 bubmorera [JOK
p N . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX 0.5 bubmorexa HOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHus: cOCTaB, Ki1accudukanms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonmyuenune u XuMHU4eCKHE CBOWCTBA bubnuoreka [IOK
43 . 0.5
OCHOBaHH U https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [TonydyeHnue U XUMUYECKUE CBOMCTBA KUCIIOT 0.5 httos://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemmenue
47 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME 1 bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUN»
48 I'eneTnueckas cBsi3b MEXKy KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O0o0IIeHre U CHCTeMaTH3alns 3HaHUH httos://m.edsoo.ru/00ad9ch?
50 KonTtponbnas pabora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCU(PUKATUU
51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O Tpynmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[lepuoauueckuii 3akon u [lepuoanueckas BuGmrorexa LOK
52 cucTeMa XMMU4YecKux 3jeMeHToB /. U.
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuop1, TPy, MOATPYIIIHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
N3oTormbl https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 aneMeHToB Ilepuonnueckoit cucremst /1. U. bubmnorexa [IOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 110 bubnuoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

ero noJioxkeHuto B Ilepuoauueckoii cucreme
. 1. MenneneeBa

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

3navenue [leproanueckoro 3aKoHa ass

bubmmoreka [{OK

7 N 1
° DasBHTHA Hayki H,,Hp aUKTHKH A https://m.edsoo.ru/00ada96e
MenpeneeB — yu€HbIN, IEaror v rpakJJaHuH
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
n 1
59 OHHAT XHMHACCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHas noaapHas XUMHUYECKasa CBI3b 1 bubmmorexa [OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonapHass XUMHAYECKas CBA3L 1 bubmmorexa [OK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHy okuceHus 1 https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 0.5 httos://m. edsoo.ru/00adb076
bu6mmoreka [JOK
64 O 1
KCHCIUTEIH 1 BOCCTAHOBHTEH https://m.edso0.ru/00adb076
65 Kontponbras padorta Ne4 o reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XMMHYECKas CBI3bY https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O0oO1LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W. 1
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa TOK
P p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 05 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH.
bubnuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKuun U MOJIOXKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2NEKTPOIIUTUYECKON JUCCOLMALINH. bubnuorexa [JOK
CunbHbIE U clTaOble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubnuorexa [JOK
11 n 0.5
OHHPIC YPABHCHIA peaiiini https://m.edsoo.ru/00add448
XUMHYecKHe CBOMCTBA KUCIOT U OCHOBaHWI
12 B CBETE IIPEICTABIIEHUH 00 0.5 bubmmorexa [TOK
P . ' https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHUECKON bubmorexa LOK
p p https://m.edso0.ru/00add8b2
IHUCCOIAIIAT
. bubmuorexa [JOK
14 IT 0.5
ORATHE O THAPOIHSE COJIeH https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 00006
ODIICHHE I CHCTEMATHIALHA SHAHH https://m.edsoo.ru/00addd12

16 [Ipaktrueckas padota Ne 1. «Pemenne 1 bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 mo teme

17 «DNEKTPOIIUTHYUECKAS JUCCOLIHMALIUS bubmorexa LOK

P g HHAtIL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»

18 OO1as XapakTeprUCTUKa raJIoreHOB. bubnunoreka [JOK
XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,

19 XHMII/:quIfH: CIB[oﬁCTBa MOJIy4eHHUe bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTtuyeckas padora Ne 2 o reme 1 bubnuoreka [IOK

«[lomydeHune CONAHON KUCIOTHI, U3ydeHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

21 €aKIUH, €CIIM OJIMH U3 PEarcHTOB JaH B
peakt A p A https://m.edsoo.ru/00ade488
M30bITKE
29 OO61as xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
23 Haxomr;eHHe cepol I/I(beé coe I/IHeI:mﬁ B bubmmorera [TOK
P UH https://m.edsoo.ru/00ade64a
MpHUpoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3UIECKUE bubmuorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKklnu, JIeXkKaII1e B OCHOBE
26 MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpeibl COeAUHEHUSIMHU CEPhI
97 Brruncnenune MmaccoBoii 10K BBEIXOa bubnuorexka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuka 31eMeHToB VA-
28 rpyIIbsl. A30T, pacIpOCTPaHEHUE B IIPUPOIE Eubmorexa HOK
PYHIIBL - paclipoctp . PHPOJC, https://m.edsoo.ru/00adeea6
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA
29 AMMHMaK, ero pundecKkue U XUMUICCKUE bubnnoreka [JOK
CBOMCTBA, MTOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaktuyeckas padora Ne 3 o reme
30 «ITonyyenrue aMmmMuaka, u3y4yeHue ero bubmmorexa [JOK
N ya » MY https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK
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XUMHYECKHUE CBOUCTBA

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

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS
B KauecTBE MUHEPAIbHBIX YA0OpEHUI.

bu6mmoreka [{OK

32
XHUMHUUYECKOE 3arps3HEHUE OKPYXKaIOIen https://m.edsoo.ru/00adf518
Cpeibl COEIMHEHUAMHU a30Ta
dochop. Oxcun dpochopa (V) u pochopuas
33 KHCIIOTA, GU3NYECKHE U XUMHUECKUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4EeHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHre brbmmorexa [OK
oy ' https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubmuorexa [JOK
(buznueckrue U XMUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUJIOM YyTIepoja https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [JOK
37 0% &
POTIBHAL KHEIOTA 1 €€ cOiH https://m.edsoo.ru/00ae006¢
[IpakTrueckast pabota Ne 4 o Teme
" bubmuorexka [JOK
38 [Tonyuenue yriaekuciaoro rasa.
Y https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnunoreka [JOK
BEILIECTBAaX KAK O COEIMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [JOK
40 K i
PEMEIIT H €10 COCAMHEHIA https://m.edsoo.ru/00ae080a
41 IIpakTtuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TECMC

https://m.edsoo.ru/00ae0bf2
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«Baxueiime HeMeTaJUIBI U UX COEIUHEHUS)

KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

42 «BaxkHeune HeMeTauIbl U UX COCTUHEHUS https://m.edso00.ru/00ae0el8
OO6mast XxapakTepuCTUKAa XUMUYECKHUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBS3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTrka. Pu3nuecKre CBOMCTBA METAJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psijl HANlPSDKEHUH brbmmorexa [OK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mwme cnocoObI MOTYISHHS METAJIOB.

45 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMUYECKUX PEAKIUHI, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

41 [enotnEle MeTaiEL https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THAPOKCHIBI HATPUS U KAJTHSI bubmorexa HOK

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMenbHbIC METAIIJIbI — KAIbIIMI U bubmuoteka [JOK
MarHuu https://m.edsoo.ru/00ae15e8

. bubnuoreka [JOK
50 Baxseiiue coequHEHUS KaJIbLIU
https://m.edsoo.ru/00ael5e8

51 O06o01IeHre 1 cucTeMaTru3amus 3HaHUHA

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs bubmorexa LIOK

https://m.edsoo.ru/00ae1886

53 IIpaktuyeckas padora Ne 6 o reme bubnuoreka [IOK
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"YKécTkoCTh BOJIbI ¥ METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubnmoreka [JOK
>4 AtiomiiHi 05 https://m.edsocla_.[ ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
% Keneso https:// m.edSO(])_.[ ru/00aeld86
57 Oxcunpl, TuaApoKcu bl 1 cosn xkenesa (1) u bubnuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N
[IpakTueckas padota Ne 7. Pemenue
59 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1 bubnmorexa [JOK
«Ba)kHelIme MeTauIbl U UX COEIUHEHMSD htps://im.eds00.ru/ae3ded
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIui, eclii OJJMH U3 PeareHTOB JaH B
60 5136L?TKe’HnH coz?epmml;pHMecn. " bubmorexa IOK
BrrurciieHus MacCOBOM JOJIA BBIXO/1A hitps.//m.eds00.ru/00ae1 750
MPOJIyKTa peaKuu
61 O0001IeHrEe U cUCTEMATU3ALNS 3HAHUN
62 KontponpHas padota Ned4 o teme
«Baxxneiilme MeTamuIbl U KX COSIUHEHUSD
63 BemniecTBa 1 maTepualbl B TOBCEAHEBHOM bu6mmoreka [JOK
YKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnunoreka [JOK
cpenpl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B peIieHNH SKOJIOTHUECKUX bubnuoreka [IOK
npobiaem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTU3alus 3HaAaHNHI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0IIeHNE U 1 bubmuorexa [IOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00ad9cbh2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 9.5



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.I'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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