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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoJaBaHusl y4eOHOro mpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHU C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs, a Takke TpeOOBaHUU K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBIIUICHHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONpPEIEIEHHOM HTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:KaHHUsl MPOTPaMMbl IO XUMHUHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHUSl 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEJACTABICHUIM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWW XUMHHM TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW U Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOy4Jarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHOM AEATEIbHOCTH, HAy4YHbBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJFOUEBBIX KOMIIETEHIMI), MMEIOIUMX YHUBEpPCAaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH PElIeHWH Mpo0JeM B MOBCEAHEBHOM KU3HU W
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TOBEACHUS B OBITY WU TPYIOBOW JEATEIBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPABICHHOCTH JajlbHEHUIIETrO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] 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 HEJIEIIO).



COIAEPKXAHUE OBYUYEHUSA

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. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus cMece.

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

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAss aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBJICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0¥, mpaBuiamMu paboThl B JabOpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsl BOJbl) U XUMHUYECKUX (TOPEHHE CBEYM, NMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe THAPOKCHUAA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAHUE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kucimopoja B Mpupojae, (Ppu3nueckue M XUMHYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TerioBoit >P(GEeKT XUMUYECKON peakuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qu3nueckue W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3ytoniie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKHE U XHMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
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), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOAECHCTBUE BOJABI C METAJJIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIEJI0YHO3EMEIIbHbIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux snemeHtoB /. . Menneneea. Ilepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucThKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOIAM.

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.
DNEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMH KHUCJIOT W WIEIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO--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, KilacCudUKalusi, NEPUOJIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, GU3UYECKUE BEIUYUHBI, €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
COEMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
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 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



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

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHIAMH
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,
OCHOBaHUW W COJIe B CBET€ TMPEJACTABICHUN 00 DIIEKTPOJIUTUUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKAHUS  pPEaKIUid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOIIBKD KAaYECTBEHHBIX pPEaKkUMil Ha HWOHBL, 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. XHMMHUYECKHME CBOWCTBA HA TNIPUMEpPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
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 CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3MYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxanue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a TMOJIyYEeHHs] CEPHOM KHUCIOTHI.
[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,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crHeluuueckue).
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,
ajoTponHeie Moaudukanuu Gochopa, GUMUECKUE MU XUMUYECKHUE 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,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  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. DKOJIOrMYecKHUe MpOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
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 kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOAHBIA 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.

KpemHunii, ero d¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHUE W
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE 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 W €€  COeOUHEHMSIMU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHUS U GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IpoIEecCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE 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 llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl mosyyeHus MeTauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXKJICHUE B IPUPOAE.
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 cucrteMe xuMudeckux diiemeHtoB [[. M. 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.

ANOMUHMI: IOJIO)KEeHUE B [leproanueckoi cucteMe XuMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HaxXoXJeHWEe B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, WX (HU3NYCCKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KeJe3a 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 HOHAMHU HATpus, Kajlusg W KalblUs (BO3MOXXHO UCIIOJIb30BaHUE
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
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE 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, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

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

buonorus: dorocuHTe3, NBIXaHHWe, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
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 BOCIIUTAHUS:

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 TIOBEACHUE M IMIOCTYIKH CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aKOTOJISI, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W pE3ysibTaTaM TPYAOBOW IEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ACSTEIBHOCTU U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHUS, TOHUMAHHUE 1LIEHHOCTH 3J0POBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOPHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIEC yueOHbIE NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB M SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia W ypaBHEHUE
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,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOIO COJEpKaHusl, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 337]a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOpMaLUUd U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
n1abopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJeHns, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIIATh, KOHTPOJIHUPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHMU 00 M3yyaeMbIX 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, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

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

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

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMHUeckux diemenrtoB [l U.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

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

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

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

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON d(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX 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 PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TVIABHBIX 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) OOmUE W CrenuUUecKue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

Llenesble opueHTUpbI

1. lpakpaHCKO- NaTpuoTUYecKoe BoCnuTaHue

3HaWmMn 1 N0BALLUK CBOIO Manylo POANHY, CBOM Kpal, UMEIOLNIA NpeacTaBieHmne o
PoanHe — Poccuu, eé TeppuTopum, pacnonoxkeHnun. CosHaloWmMi NPUHALNENKHOCTb K CBOEMY
Hapoay U K 0bWHOCTU rpaxaaH Poccuu, NposaBasiowmiA yBaXKeHMe K CBOEMY U ApYyTrMm
HapoAam.

MOHMMaIOLLLMIA CBOIO COMPUYACTHOCTb K MPOLLINIOMY, HacToALWwemy 1 byayliemy poaHoro
Kpan, ceoen PoauHbl — Poccum, Poccuiickoro rocyaapcTea. MoHMmatrowmii 3HaueHue
rpaxaaHCKMX CUMBOJIOB (rocyAapcTBeHHas CUMBOJIMKA Poccum, CBOero permoHa),
npa3aHNUKOB, MECT NOYMUTAaHUSA repoes U 3alMTHUKOB OTeyecTBa, NPOABAAIOLWNA K HUM
yBa)KeHue.

Mmetlowmii nepBoHavanbHble NpeacTaBAeHUs O NPaBax U OTBETCTBEHHOCTU YEI0BEKA B
06LLecTBe, rpaxkaaHCKUX NpaBax U 06A3aHHOCTAX.

MPUHMMaLOLWLMIA yYacTMe B XM3HM Knacca, obweobpasoBaTeibHOM OpraHmn3aumm, B
[LOCTYNMHOM NO BO3PACTy COLMANbHO 3HAYMMOW A,eATENIbHOCTY.

2. AyXOBHO-H paBCcTBeHHOEe BoCnuTaHue

YBarKatoWwmin AyXOBHO-HPABCTBEHHYIO Ky/IbTypy CBOEM CeEMbM, CBOEro Hapoaa, CeEMeliHble
LLEHHOCTW C Y4ETOM HALMOHANbHOMW, PESIMTMO3HON NPUHAANEKHOCTU. CO3HAIOLWMIA LEHHOCTb
KaK40M 4eN0BeYEeCKOW KU3HW, NPU3HAOLWNA MHAUBUAYANbHOCTb U SOCTOMHCTBO KaXK40ro
yesioBeKa.

[obpoxkenaTenbHbli, NPOABNAIOWMIA CONEPErKMBAHNE, FTOTOBHOCTb OKa3biBaTb MOMOLLb,
BbIpaXKaloLWM HENpUATUE NOBEAEHUSA, MPUYMHAOLWETO GU3MYECKUIN U MOPabHbIV Bpes,
APYIMM NHO4AM, YBAXKAIOLWMIA CTapLUNX.




Ymelowmii oueHnBaTb NOCTYMKKU C MO3ULMN MX COOTBETCTBUA HPABCTBEHHbIM HOPMaM,
OCO3HAOLLMIN OTBETCTBEHHOCTb 33 CBOWM MOCTYMKM.

Bnaaetowmin npeactaBNeHUAMMN O MHOTOO6Pa3nK A3bIKOBOTO M KYIbTYPHOIO NPOCTPAHCTBA
Poccuun, merowmii nepsoHavaibHble HaBbIKW OBLLEHMSA C N0AbMM Pa3HbIX HAPOAO0B,
BEpOUCNOBEeAaHUN,

Co3HaloWmit HPABCTBEHHYHO M 3CTETUYECKYHO LLEHHOCTb UTepPaTypbl, POAHOIO A3bIKa,
PYCCKOTO A3blKa, NPOABAAIOLWMIA UHTEPEC K YTEHUIO.

3. JcTeTnuyecKoe BocCnuUTaHue

CnocobHbIli BOCNPUHUMATb M YyBCTBOBaTb MPEKpPAcHoe B bbITy, Npupoae, UCKYCCTBE,
TBOPYECTBE NtogeM.

MpoABNAOWMIA UHTEPEC N YBAXKEHUE K OTEYECTBEHHOW U MUPOBOW XYA0KECTBEHHOM
KyNbType.

MpoABAAOWMIA CTPEMNEHNE K CAMOBbIPAYXKEHUIO B Pa3HbIX BUAAX XYA0KECTBEHHOM
AeATEeNbHOCTU, UCKYCCTBE.

4. dusnuyeckoe BocnuTaHue, opmMUpPOBaAHMUE KY/IbTYPbl 340POBbA U IMOLUOHANIBHOTO
6narononyums

BepexHo oTHOCAWMICA K PU3NYECKOMY 34,0P0BbI0, COONHOAAIOLLMIA OCHOBHbIE NPaBKUAa
340poBOro n 6esonacHoro aAna cebs u apyrux ntoaent o6pasa KUsHM, B TOM YMCIe B
MHPOpMaLMOHHOM cpese.

Bnagerowmin o0CHOBHbIMM HaBbIKaMU IMYHOM N 06 LLECTBEHHOW rMIrMeHbl, besonacHoro
nosefeHmA B 6bITY, Npupoae, obuiectse.

OpWEeHTUPOBaHHbIM Ha PU3NYECKOe Pa3BUTUE C YHETOM BO3MOXKHOCTEN 340P0BbA, 3aHATUA
OU3KYNbTYPOIA U CNOPTOM.




Co3sHalowWMit U NPUHUMAIOLLMIA CBOHO MONOBYHO NMPUHALNENKHOCTb, COOTBETCTBYHOLLME e
ncmxodusmyeckne n nosegeHYeckme ocobeHHOCTU ¢ y4ETOM Bo3pacTa.

5. Tpyaosoe BocnuUtaHue

Co3HatolWuii LEHHOCTb TPyAa B XXM3HW YeNoBeKa, cembu, obulectea. [poasasaowmii
yBaKeHUE K TpyAy, NoAAM Tpyaa, beperkHoe OTHOLEHWE K pe3ynbTaTamM Tpyaa,
OTBETCTBEHHOE NnoTpebaeHue.

MposBAAOWMIA MHTEPEC K Pa3HbIM Npodeccusm.

YyacTBytowWmii B passIMYHbIX BUAAX AOCTYNHOro No BO3pacTy TpyAa, TPYAOBOW AeATENbHOCTU

6. JKosaoruvyecKkoe BocnutaHue

MOHMMAIOLLMI LLIEHHOCTb NPUPOAbI, 3aBUCUMOCTb }KU3HU NH0AEN OT NPUPOAbI, BAUAHUE
Noaei Ha NPUPOAY, OKPYKaloLLyIo cpeay.

MponAsnsAowWwmii N1060Bb U HepekHOe OTHOLWEHME K NpUpoae, HENPUATUE AENCTBUN,
NPUHOCALLMX Bpea, NPMPOAE, OCOBEHHO KMBbIM CyLLLEeCTBaM. Bbiparkatowmii roTOBHOCTb B
cBOEN AeATeNbHOCTU NPUAEPHKMUBATLCA IKONOTMUYECKMX HOPM

7. LleHHOCTM Hay4yHOro No3HaHuA

Bblpa)KaI-OLLl,Mﬁ NO3HaBaTe/ibHble NHTEPECHI, aKTUBHOCTD, Ntob603HaTENBHOCTb U
CaMOCTOATENbHOCTb B MO3HAHUUN, MHTEPEC U YyBaXKEHUE K HAYYHbIM 3HaHNAM, HayKe.

Obnagatolmii nepBoHaYaIbHbIMM NPEACTABNEHUAMM O MPUPOAHbIX U COLMANBHbIX
06beKTax, MHOr006pa3nmn 06 bEKTOB M ABNIEHUI NPUPOAbI, CBA3U KUBOWN U HEXMBOM NPUPOAbI,
0 HayKe, Hay4HOM 3HAHUW.

Mmetowmin nepBoHaYabHble HaBbIKWM HAabNOAEHWIA, CUCTEMATU3ALMM U OCMbIC/IEHMA ONbITa
B €CTECTBEHHOHAYYHOM M r'YMaHUTapHOM 061acTAX 3HAHMA.




8 KUIIACC

IMeneBbie
OPHEHTH
N DJIEeKTPOHHbIE bl
11/- HaumenoBanue pasaesioB u teM | Kouunu (umdposbie) pesyJbTa
0 NporpamMmbl €CTBO o0pa3oBaTte/ibHbIE TOB
4acoB pecypcbl BOCIIUTAH
us
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUHSA
Xumusi — BaykHast 00J1acTh bubnuotexa [JOK 1,
1.1 €CTECTBO3HAHUS U MPAKTHYECKOI 5 https://m.edsoo.ru/7f41837 | 2,3,4,7,8
JESITETLHOCTH YeJIOBEKa c
BemectBa 1 xumuueckue 15 bubmmorexa LIOK
1.2 o https://m.edsoo.ru/7f41837
peaKIuu c 7,8
Hroro no pazneny 20
Pa3nen 2. BaxkHelilue npeacTaBuTeId HEOPraHUYeCKHX BellleCTB
bubmuorexa [JOK
B .K L 0
2.1 OIX. SUCHOPOA, LORATHE O 6 https://m.edsoo.ru/7f41837 L
OKCHIaX c 2,3,4,7,8
Bopopoa.Ilonsrue o kucnorax u bubmiorexa LIOK 1
2.2 HOPOZ. 8 https://m.edsoo.ru/7f41837 | '
COJISAX 2,3,4,7,8
C
2.3 Bona. PactBopsl. [lonsitue 06 5 bubnuoreka [IOK
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

OCHOBaHHSIX https://m.edsoo.ru/7f41837 | 1,
c 2,3,4,7,8
OCHOBHBIE KIIACCHI bubnuoreia LIOK 7.8
2.4 . 11 https://m.edsoo0.ru/7f41837 | '
HEOPraHUYECKUX COCTMHEHUI c
Hroro no pazneny 30
Paznea 3. Ilepuoauyeckuii 3akon u I[lepnoauyeckasi cucreMa XMMHYECKHX
ajemenToB JI. U. MenaeneeBa. CTpoeHue aToMOB. XUMHUYECKAsl CBSA3b.
OKuCIUTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu
Ilepuoanueckuii 3aK0H U
Heinoinqecxaﬂ cucreMa bubmmorexa LIOK ;,3 4,7,8
3.1 7 https://m.edsoo0.ru/7f41837 | =7 "’
XUMHUYeCcKnX deMeHToB J1. 1. c
Mennene-eBa. CTpoeHue aToma -
XuMudeckas CBS3b. bu6mmoreka [IOK
3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/7f41837 78
BOCCTaHOBHTEJIbHBIE PEAKITUN c
bu6numoreka [IOK
Hroro o paszaeny 15 https://m.edsoo.ru/7f41837
C
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837
C
OO011ee KOJIMYECTBO YacoOB 68
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9 KUIIACC

Koun HeJsieBbie
YeCTB | DJIeKTPOHHbIE OPHEHTHP
HaunmeHnoBanue pa3gejoB uteM | O (undpossbie) bl
Ne i/ pe3yibTa
NporpamMmbl 4acoB | oOpa3oBaTelbHbIE TOB
Beer | pecypchl BOCIIMTAH
0 U
Paspnen 1. BemiecTBO U XUMHYeECKHE PeaKIMU
[ToBTOpeHue u yriuyoieHne 3HaHUH bubmmoreka IJOK
11 OCHOBHBIX Pa3JIesIoB Kypca 8 5) https://m.edsoo.ru/7f41la | 7,8
KJj1acca 636
bu6mmoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 . 4 https://m.edsoo.ru/7f4la | 7,8
XUMHUUYECKUX PeaKInil
636
bu6mmoreka [IOK
DJIEKTPOJIMTUYECKAS AUCCOIALIMS.
1.3 8 https://m.edsoo.ru/7f41a | 7,8
XUMHUYECKUE PEAKIIMU B pacTBOpax 636
Hroro no pazgeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa bubmuorexa [IOK
2.1 XUMUYECKUX dJieMeHTOB VIIA- 4 https://m.edsoo.ru/7f41a | 7,8
rpymmsl. ['agoresst 636
99 OO1as XxapakTepucTuKa 6 bubnmnoreka [JOK 78

xuMmnueckux 3iuemMeHToB VIA-

https://m.edsoo.ru/7f41a
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rpynnsl. Cepa U €€ COeqUHEHUS

636

OOmast xapakTepuCTUKA
XUMHUYECKUAX dIeMeHTOB V A-

bubmnoreka IIOK

2.3 7 https://m.edsoo.ru/7f41a | 7,8
rpymmsl. A30t, pocdop u ux 636
COEIMHEHHS -
OO01as XxapakTepUcTUKa
bu6mmoreka [IOK
XUMUYECKUX 3JIeMEeHTOB |V A- 7,8
2.4 . 8 https://m.edsoo.ru/7f41a
TpyIIbL. YTIepoa U KPEMHHUH U UX 636
COEIMHEHUS -
Hroro no pazneny 25
Pasznea 3. MeTaJsIbl M HX COeTMHEHHU A
bu6mmoreka [IOK
3.1 OO01Ke CBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a 7,8
636
Baxnenmme MeTaiuIbl ¥ UX bubnmorexa LIOK 1,2,3,4,7,
3.2 16 https://m.edsoo.ru/7f41a
COCIUHEHU S 8
636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
bubmuorexa [JOK
BemiecTtBa u MaTepuanbl B 3JKU3HU 1,2,3,4,7,
4.1 Hl P 3 https://m.edsoo.ru/7f41a
YeJIOBEKaA 8
636
Utoro no pazneny 3
bubnuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a

636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
No Hara | [ara mo Tema paznena, ypoka KomunuectBo | JlomamiHee 3agaHue
1o KypHaIy 4acoB
/i
IUIaHy
1. [Ipeamer xumuu. Posib XUMUH B KU3HU YEIOBEKA. 1 8 1, ymp.1-5, Tecthr
Tena u BemecTBa
2. [TonsaTHEe 0 METOIaX MO3HAHUS B XUMUHU 1 8 2, ymip.1-2, TecTsl
3. [Ipaktuueckas padota Ne 1 «IIpaBuna paboTs B 1 8 3, otuer
naboparopuu U puEMBI 0OpareHus ¢ 1abopaTopHbIM
o0opynoBaHUuEM
4. Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus 1 8 4, yrip.1-5, TecThr

cMecen




o. [Ipaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha 8 5, oTuer
MIpUMEPE OUUCTKH MOBAPEHHOM COJIN)»

6. ATOMBI ¥ MOJIEKYJIbI 8 7, ynp.1-7, Tecthr

1. XUMHUYECKHUE DTIEMEHTBI. 3HaKU (CUMBOJIBI) 8 10, 3amuicu B
XUMHYECKHX DJICMEHTOB TeTpaau

8. [IpocThlie 1 coKHBIE BELIECTBA 8 9, TecThl

9. ATOMHO-MOJIEKYJISIPHOE YUCHHE 8 18, coobrienue

10. 3aKOH ITOCTOSHCTBA COCTaBa BEIISCTB. XUMUUECKas 813, 14,16, 3amucu
(dhopmyna. BaaeHTHOCTh aTOMOB XUMUYECKUX B TETpau
3JICMEHTOB

11. OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS 811,14, 3amucu B
MOJIEKYJIIpHas Macca TeTpaau

12. MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTa B 8 15, ymp.1-5, TecThr




COCAMHCHUN

13. KommuectBo BemecTBa. Mousib. Mousipaas macca 8 36, ynp.1-5, TecTbl

14. @u3nYecKue U XUMHUYECKHE SIBJICHUS. XUMUYECKast 8 6, yrip.1-3, TecThI
peaxmus

15. [Tpu3HaKH W YCIIOBUS MPOTEKAHUS XUMHUECKUX 8 6, 3amucu B
peakuui TeTpaan

16. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHUE 8 19,20, 3amucu B
YpaBHEHHUS TeTpaau

17. BrrunciieHus KoJan4decTBa, MacChl BEIIECTBA 10 8 37, 39, 3anucu B
YPaBHEHUSAM XUMUYECKUX PEaKIUH TeTpaau

18. Knaccugukanms XuMHuecKux peakuuii (coeAnHeHus, 8§ 49, ynp.1-5, TecTs

pa3nokeHus, 3aMelIeHns, oOMeHa)




19.

M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTIEIHUCT.
O06o01IeHre U cucTeMaTr3alus 3HaHU N

CooO1ienue, 3ammucu
B TeTpaau

20. Kontponbnas padota Nel o reme «Bemectsa u 3anucu B TeTpaau
XUMHYECKUAC PEAKITHI)

21. Bo3nyx — cMecs razos. CoctaB Bo3ayxa. Kucinopon §22.26,27, 3anucu B
— 3JIEMEHT M IIpocToe BemecTBo. O30H TETpaIu

22. dusnvecKkue 1 XMMUUECKHE CBOMCTBA KHCIIOPOIa 8 23, 40, 3anucu B
(peaxmuu oxucnenus, ropenue). [lonstue 06 okcumax TeTpaanl4,

coo0IIEHNE

23. CriocoObl MoTy4eHHsT KUCIIOPoia B JabopaTopuu 1 824, cooOrienune
npomsiuieHHOCTH. [IpumMeHeHne kucnopoaa

24, TemnoBoit 3¢ (hekT XUMHUUECKON peakIiu, MOHITHE O 3anucu B TeTpaau

TCPMOXUMHUYCCKOM YPABHCHUU, 5K30- U
OHAOTCPMHUYCCKUX PCAKITUAX




25. TormBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE coo01ieHue
BO3/IyXa, CIIOCOOBI €ro Mpe0TBPALCHHS

26. [Ipaktuyeckas padora Ne 3 o teme «llonmyuenue u 8 25, otuer
coOMpaHue KHCIOPOa, U3y4eHHE er0 CBOHCTBY

217. Bonopos — sneMeHT u mpocToe BEIIecTBO. 8 28, ymp.1-5, TecThI
Haxoxnenue B mpupoe

28. dusndeckre 1 XMMUIECKHE CBOMCTBA BOJIOPO/IA. 829, cooO1enue
[Tpumenenne Bogopoaa

29. IToHaTue 0 KUCIOTaX U COJIIX 8 44,46, 3amucu B

TeTpaau

30. Crioco0pl MoTy4eHus BOAOPO/1a B JJA0OpaTOPUH 8 28,29

31. [Ipaktuueckas paborta Ne 4 o teme «llomydenue u 8 30, oTuet
coOupaHue BOAOPO/Ia, U3yUEHHUE €ro CBOMCTBY

32. MosnspHblif 00bEM ra3oB. 3akoH ABOTapo 8§ 38 ymp.1-4




33. Brramciienust 00bEMa, KOJIMUECTBa BEIECTBA I'a3a 10 § 38-3938-39,
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UIH O0BEMY 3aMucH B TETPAIU
34. Berarcnenus 006EMOB ra30B 10 ypaBHEHUIO PEAKITUN 8 36-39, perieaue
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHU Ta30B 3a1a4
35. dusnyeckre 1 XUMHUYECKHAE CBOICTBA BOIBI 831,32-
ynp.1, TecTsl
36. CocraB ocHoBanuii. [TonsTHe 06 MHIUKATOpaX 8 41, 3anucu B
TeTpaau
37. Bopa xak pactBoputens. HacbllieHHbIe U 8 33,34, pemicHue
HEHACBIIIIEHHBIE PAaCTBOPHI. MaccoBas 70151 BellecTBa 3a1a4
B pacTBoOpe
38. [IpakTueckas paborta Ne 5 nmo teme «lIpuroroBienue 8 35, otuer

pacTBOPOB C ONPENEIEHHON MAaCCOBOU JIOJIEN
pacTBOPEHHOTO BEIIECTBA»




39.

KonTtponsnas padora Ne2 o treme «Kucmopon.
Bopaopoxa. Bona»

3anucu B TeTpaau

40. Oxcunpl: cocTaB, KiIaccupHUKaIysi, HOMEHKIATypa 8 40, ynp.1-5, TecTbl
41. [Tosydenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX, 840,43, 3anucu B
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB TeTpaau
42. OcHoBaHusI: cOCTaB, Kaccu(pUKaIKs, HOMEHKIATypa 841,
ynp.1-3
43. [Tonydenune n XuMHUYECKUE CBOMCTBA OCHOBAHUI 8 41, 3anucu B
TeTpaau
44, Kucnotsl: cocras, kiaccuduxaiiyisi, HOMEHKIATypa 8 44, ynp.1-4, TecThl
45, [Tonyuenue u XuMU4eCKHEe CBOMCTBA KUCIIOT 8§ 44, zanmicu B

TeTpaau




46. Conu (cpemHue): HOMEHKIIATYpa, CIOCOOBI OTyICHHUS, 8 46, ymip.1-5, TecThI
XUMHYECKUE CBOMCTBA

47. [IpakTnueckas padota Ne 6. Pemenue 8 48, oTuer
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe «OCHOBHBIC
KJIaCChl HEOPTaHWYECKUX COSTUHEHHIN

48. I'eHeTHyeckas CBSA3b MEXKIY KilaccaMu 3aIlUCH B TETPAIN
HEOPraHWYECKUX COCTMHEHUI

49, O00011IeHre U cUcTEMaTU3aINs 3HAHUN 3aMmucH B TETPAIn

50. KontponbHas padoTta Ne3 o reme "OCHOBHBIE KIacChl 3anucu B TETpaau
HEOpPraHWYECKUX COCTMHEHUN"

51. [TepBbie MOMBITKH KIACCU(UKAITIN XUMHUIECKUX 8 49, ymip.1-5, TecThI
aneMeHTOB. [loHsATHE O TpyMnax cXOAHBIX AIEMEHTOB

52. Ilepnoanueckuii 3akoH u Ilepuoguueckas cucrtema 8§ 50, ynp.1-3, TecTs

XUMHYECKUX 351eMeHTOB Jl. 1. MeHaeneeBra




53. [Tepuonpl, rpyniibl, OATPYIIIBI 8 51, 3anucu B
TeTpaau
o4, Crpoenune atomoB. CocTaB aTOMHBIX siziep. M30Tombl 8 52, ynp.1-3, TecThl
95. CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 8 53 ymp.1-2, TecThl
[Tepuonnueckoit cucremsl J[. . Menneneena
H
56. XapakTeprucTUKa XUMUUYECKOTO JIEMEHTA T10 €T0 850-53
noJioxxeHuto B [lepuoanueckoii cucreme /1. 1.
Meunpeneena
57. 3nauenue [leproanyeckoro 3akoHa Jjis pa3BUTHS 8 5410 cooOuieHue
Hayku u npaktuku. /. 1. MenneneeB — yuéHblIi,
MeJaror U rpaxaaHuH
58. DNEKTPOOTPULIATEIHHOCTh ATOMOB XMMHYECKHUX 8 55 ymp.1-2, TecThl

JJICMCHTOB




59. HMoHnnas xumMudeckas CBSI3b 8 56, 3anucu B
TeTpau

60. KoBanenTHas mossipHasi XaMU4YecKas CBSI3b 8 56, 3anucu B
TETpaIu

61. KoBanenTHas HenoJysipHast XMMUYECKas CBSI3b 8 56, 3amnicu B
TETpaIu

62. CreneHb OKUCIECHUS 8 57, 3anucu B
TeTpaau

63. OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKITIHI 3anucu B TeTpaau

64. OxucauTenu U BOCCTAaHOBUTEIU 3anucu B TeTpaau

65. Kontponsnas padora Ne4 o teme «CTpoeHue atoma. 3allMCH B TETPaaU

XUMUYECKas CBA3bY
66. PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTHU3aIINs 3anucu B TeTpaau

3HAHUH




67. PesepBHeIit ypok. O000IICHHE U CHCTEMAaTHU3 AN 1 Pemenue 3agau
3HAHUMN
68. PesepBHbIi ypok. O000IICHHE U CHCTEMATH3AIHS 1 Pemenwue 3amau
3HAHUMN
IMOYPOYHOE II'TAHUPOBAHHUE
9 KJIACC
No Hara | JlaTta o Tema paznena, ypoka KommuectBo | JlomamHee 3agaHue
10 KypHAITy JacoB
n/m
TJIaHy
1. [Tepuoanueckuii 3akoH. [lepuoanueckas cucrema 1 3anucu B TeTpaau- 8
xuMudeckux saemeHToB . . MengeneeBa KJacc
2. 3aKOHOMEPHOCTH B U3MEHEHUHN CBOHMCTB XUMUYECKUX 1 3anucu B TeTpaau- 8
3JIEMEHTOB TIEPBBIX TPEX NMEPHOIOB KJ1acc




Knaccugukanus 1 HOMEHKIATypa HEOPraHHUECKUX
BELIECTB

3anwucu B TeTpaau- 8
KJIacc

BI/II[I)I XUMHYECKOM CBSI3U U THITBI KPUCTATINIMICCKHUX
peLIETOK

3amucu B TeTpam- 8
KJ1acc

Kontponsnas pabora Nel no teme «IloBTopenue u
yriayOlieHrne 3HaHUH OCHOBHBIX pa3zeioB Kypca 8
KJ1accay

3anucu B TeTpaau-

Knaccudukanus XuMuuecKuX peakiui 1mo
Pa3IMYHBIM MpPU3HAKAM

8 1, 3anucu B
TETpaIu

Ilonsatue o CKOPOCTH XUMHWYECKOH pE€aKknum.
ITonsaTrEe 0 TOMOI€HHBIX U ICTCPOTCHHBIX PCAKIIHUAX

§ 2_3!

ymp.1-5, Tectol

ITonsTre 0 XUMHUUECKOM PaBHOBCCHU. CDaKTopBI,
BJIMAIOIIUEC Ha CKOPOCTb XHMHUYECKOH pCaKkuun u
ITOJIOKCHHUEC XUMHUUYCCKOI'O PAaBHOBCCHUA

85, ymp.1-3, TecThI

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC pCaKkuuun

§ 1, ynp.1-5, TecThI




10. Teopus snexrpoauTrueckoit aucconuanuu. CuibHble 8 6, ynp.1-4
U crabble AIEKTPOIIUTHI
11. HoHHbIE ypaBHEHHSI peaKkui 8 9, 3amucu B
TeTpaan
12. XUMHUYECKUE CBOMCTBA KUCIOT M OCHOBAHUH B CBETE 8 7, ynip.1-3, TecThr
MIPECTAaBICHHIA 00 AIEKTPOIUTHIECKOM
JIMCCOTMAIIAN
13. XUMHUYECKHE CBOMICTBA COJIEH B CBETE 8 7, 3anucu B
MpeACTaBICHUHN 00 AIEKTPOIUTHUECKON TeTpaau
JMCCOLIMAlluN
14. [TonsaTue o ruzmpoause coei 8§10,
ynp.1-3, TecTsl
15. O00011IeHNE U CUCTEMATH3ALUS 3HAHUI 3anucu B TETpaau
16. IIpaktuyeckas pabora Ne 1. «Pemenune 8 11, oTuer

OKCIICPUMCHTAJIbHBIX 3a1a49»




17.

KonTtponsHas padota Ne2 mo teme
«DNEKTPOJIUTHYECKAS TUcCOUannsl. XUMHUYECKUE
peaKiuu B pacTBOpax»

3anucu B TeTpaau

18. OO61as XxapakTepuCTHUKA FaJlOT€HOB. XUMUUYECKHE 812, ymp.1-5,
CBOICTBA Ha MPUMEPE XJI0pa TecTshl, 13

19. Xnopoojopos. ComsiHast KHUCIOTa, XHMUYECKHE 8 14, ynp.1-5, TecThl
CBOWCTBA, MMOJTy4eHUE, IPUMEHEHNE

20. [IpakTuueckas padora Ne 2 o teme «llomyuenue 815-16, oTuer
COJISTHOM KUCJIOTBI, U3y4€HUE €€ CBOMCTB)

21. Boruricnenust mo ypaBHEHUSIM XUMUYECKHUX PEaKIIUi, 3aMucy B TETPaaH,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30bITKE pelieHue 3aaa4

22. OO6mras xapakTepucTuka 3JeMeHTOB VIA-rpyniib 8 17, ynp.1-4, TecThI

23. AmnorponHbie MoauUKaIMKU cepbl. HaxoxaeHue 8 18, ynp.1-3, TecTbl
Cephl U €€ COCIMHEHUN B IPUPOJIC. XUMUUECKHE
CBOMCTBa cephl

24, CepoBoniopos, cTpoeHue, Gpu3ndeckne 1 XUMUYEeCKHue 819,

CBOICTBA

ymp.1-4, TecTsl




25. Oxcunpl cepbl. CepHast KHCIIOTa, (PU3HUECKUE U 8 20,21, ymp.1-5,
XHUMHYECKHUE CBOUCTBA, MPUMCHEHHE TECTBI
26. XUMHUYECKUE PEAKIUH, JISKAIINE B OCHOBE 3anucu B TeTpaau
POMBIIIJICHHOTO CIIOC00a MOJIydeHUs] CEPHOI
KHCITOTHI. XUMHUYECKOE 3arps3HEHNE OKPYKaoIeh
CpeIbl COSTMHCHUSIMU CEPhI
27. Brrurciienne MaccoBO# A0JIM BBIXOJA MTPOJIYKTA Pemenue 3amay,
peaxIun 3aIACH B TETPATU
28. OO6mras XxapaKTepuCTUKA JIEMEHTOB V A-TpYIITIHI. 823, ymp.1-3
A30T, pacmpocTpaHeHue B Ipupojie, puandeckue u
XUMHUYECKHE CBOMCTBA
29. AMMHaK, ero pu3ndecKkue 1 XUMUIECKHUE CBOMCTBA, 8 24, ymip.1-3, TecThI
MOJIy4YeHUE U IPUMEHEHHE
30. [Ipaktrueckas padota Ne 3 o teme «Ilonydenue 8 25, oTuer
aMMuaka, U3yuyeHUe ero CBOMCTB»
31. A3oTHas KucaoTa, e€ GU3NIECKue U XUMHUICCKUE 8§27,
CBOMCTBA
ynp.1-5, Tectsl
32. Hcnonp30BaHue HUTPATOB U COJIEH aMMOHMS B 8§ 28, ynp.1-3

Ka4yecTBE MUHEPAJIbHBIX y100peHni. XuMndeckoe
3arpsiI3HEHUE OKPYKAIOLIEH cpeibl COCTMHEHUSIMU




a30Ta

33.

®dochop. Oxcun dhocdopa (V) u pochopras
KHUCJIO0Ta, (1)I/I3I/II-I€CKI/IG U XUMHWYCCKHUEC CBOfICTBa,
TIOJTy4CHUE

§ 29-30

34.

Hcnons3oBanue ¢ochaToB B KaueCTBE MUHEPATHLHBIX
ynoOpenuii. 3arps3HeHUE MPUPOTHOM CPEIbI
tdbocdaramu

29,30, coobmicHue

35.

VYriepon, pacpocTpaHeHue B MpUpoie, GU3NIecKue
U XMMHYECKHE CBOMCTBA

831,32

36.

Oxcuppl yriaepoaa, ux pusnveckre U XMMHYecKre
CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE C
okcusom yriepona (I1V)

833,34

37.

VYronpHas KUCJIOTa U €€ COJIU

835, cooOenue

38.

[Ipaktrueckas padota Ne 4 o reme "Ilonmydenue
yrIeKucioro rasa. Kauectsennas peakuus Ha
KapOOHaT-HOH"

8 36, oTuer

39.

HepBOHa‘IaJ'ILHLIe MOHATHS 00 OPraHu4CCKuX
BCIICCTBAX KAK O COCAMHCHUAX YIIJICPOaa

§ 51-53

40.

erMHI/Iﬁ 1 €Tr0 COCAMHCHUA

§ 37,38




41.

[Ipaktuyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJIBHBIX 334 10 TeMe «Baxknenmue
HEMETAJIIBI ¥ UX COEINHEHU

822, oTuer

42.

Kontponbnas padota Ne3 o reme «Baxxuenme
HEMETaJJIbI U UX COCOAUHCHU )

3anucu B TeTpaau

43.

OO011ast XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB —
MeETaJUI0B. MeTajmn4eckast CBsI3b U METAJIINYECKas
KpUcTauIMdeckas pemeéerka. usznyeckne cBOWCTBA
METaJIOB

§ 39,40

44,

XHUMHUYECKUE CBOMCTBA METAJUIOB.
DIIEKTPOXUMHUYECKUH P HAIPSHKEHUI METaJJIOB

§ 41, yrp.1-3

45.

OO6mwme cnocoOsI moy4eHus MeTauioB. CIiiaBbl.
Brruncienus mo ypaBHEHUSIM XUMHUYECKHX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT MPUMECH

8 40, cooO1enue

46.

ITonsrue o KOppO3uHu MCTAJLJIOB

3ammcu B TCTpaau

47.

IIemounbie MeTAIBI

843, ynp.1-5, TecThI




48. Oxcupl U THIPOKCHIBI HATPUS U Kallus 843, 3amucu B
TETpaau

49, [I{eno4yHO3EMENBHBIE METAIIIIBI — KAJIbLUNA U MarHUi 8 44, ynp.1-5, TecTbl
50. Baxneiimme coeqmHEeHNs KaIbIMs 8 45, ynp.1-5, TecThl
o1. O060011eHre U crucTeMaTu3alus 3HaHu’ 3anucu B TeTpaau
52. JKécTkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS Cco00IIIEHNE
53. [Ipaktrueckas padota Ne 6 mo teme "KécTkocTh 8 45, oTuer

BO/JIbl U METOJIbI €€ ycTpaHeHus"
54, ATIOMUHHI 8 46, ymp.1-5, TecThI
55. AmdorepHble cBOIICTBA OKCHIA U THIPOKCHIA 8 47, 3anucu B

TCTpaau




56. Kenezo § 48,
ynp.1-4, Tectbl
o7. Oxcuppl, ruapokcuibl v cosu xenesa (1) u xxenesa 8 49, ynp.1-4, TecTbl
)
58. O06001eHre u cucTeMaTu3anus 3HaHun 3anucu B TeTpaau
59. [IpakTnueckas padorta Ne 7. Pemenue 8 50, oTuer
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxkHenmue
METaJUIBl U UX COCTUHECHUS
60. Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEaKIIH, Penrenue 3agau
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE WU
COIEPKUT MpUMECH. Bbrauciaenus MaccoBoy 1011
BBIXOJIa TPOJTyKTa PEaKuu
61. O0001IeHre U cUCTEMATU3ALNS 3HAHUI 839-49
62. KonTtponsnas pabora Ne4 no teme «BaxHeiine 3anucu B TeTpaau
METaJIJIbl U UX COCTUHEHUS
63. BemectBa 1 Matepualibl B IOBCEAHEBHOW KU3HU coo0IieHue

YCI0BCKa




64. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIEH cpebl cooO1ieHue

65. Ponp xumuu B perieHny 3K0JI0rMUECKUX MpoodIemM coo01ieHue

66. PesepBHEIi ypok. O00OIICHHE U CHCTEMAaTH3AIHS 3anucu B TETpau
3HAHUI

67. PeseprubIit ypok. O6001IEHNE U CHCTEMaTHU3aIIH 3anucu B TeTpaau
3HAHUM

68. PesepBHEIi ypok. O00OIICHHE U CHCTEMAaTH3AIHS 3anucu B TETpau

3HAHUI

YYEBHO-METOANUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O TPOIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

AP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
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