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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢eaepaibHOl paboyeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHUsl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHs TI100ambHbIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK M B IPO(HECCHOHATLHOM eI TETbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMUM Ha ONpeeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA 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 CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— 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, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimace».

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHYECKHUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKUe 1Ied, KaK:

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

— HampaBJICHHOCTh OOyYeHHMs Ha CHCTeMaTh4yeckoe MpuoOIleHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMUS WU CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
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 HEAEINIO).



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 O MeTOAax MO3HAHMUS B XUMHUM. 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 TOCTOSIHCTBA CcoOcCTaBa BemllecTB. (OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel 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
¢usnueckux (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,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoBeAeHNE OUYNCTKHA TTOBAPEHHON
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 — 31€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 mpupoae. O30H — alioTponHas MoAUpUKAIH KACIOpOaa.

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. HaxoxaeHue 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. PacTBOPpMMOCTH 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 coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. DPU3NYECKME M XHMHYECKHUE 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. duszndeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHUE
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 Bojiopojaa (ropeHue), B3aumojaeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM 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 «BakHehmue Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [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 ©  JiMHHONepuoAHas  (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,
METALINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOJaM.

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.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  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 MexXnpeaMETHBIX CBS3€HM MPH HM3YYEHHUM XHMMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
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 BEIIECTBA, a3, GU3UYECKUE BEIIMYMHBI, €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
COCIMHEHUI B COOTBETCTBHM C IIOJIO)KEHUEM »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 YYacTBYIOIIMX B PEAKIMHU BEHIECTB, MO TEIUIOBOMY 3¢ (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.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OaynaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALNM BEIIECTB C PAa3JIMYHBIMU 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 M COJIEM B CBETE MPEJACTAaBICHUH 00 AIEKTPOIUTHUYECKOU
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 — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBeKa. BakHehmune 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,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOc0o0a MOMYYEHUS] 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 BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoicTBa. KpyroBopotT 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 TMpeJCTaBUTENs Kilacca 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,
aloTponHeie Moaudukauuu Gochopa, puMUecKkne U 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,  aJuIOTPOITHbIC
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,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HMOHBI.
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).
[IpupogHble HMCTOYHUKK 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 COETUHEHUI.

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 IIPOMBIIIJICHHOCTU. BakHelue CTpouTeabHbIe MaTepHUalbl: KepaMHKa,



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
oOpasmamMu  ceppl M €€  CcOeOUHEHMSIMHU  (BO3MOXKHO  HCITOJIb30BaHHE
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 PpEHETOK anMasza, rpaduta, QysuiepeHa, O03HAKOMIIEHHE 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 HW3yYE€HHE TMPHU3HAKOB HX IPOTEKAHUS, 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  TONy4deHUsT MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, 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. MenaeneeBa, CTpoO€HHME 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
Ilepuonuueckon cucreMe xumudeckux siuemeHToB [[. 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: OJIO)KEeHUE B [lepnoanueckoi 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 Marepuanbl B ITOBCEIHEBHOM >XHM3HM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
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 HCIOIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJINIHOCTh, HAOII0ICHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
TOJYNIPOBOJIHUKHM, JUDIEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TeJOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIXxaHWe, Ouocdepa, SKOCHCTEMa, MHUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA 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 COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarolmuXcs
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 HAacJeJuI0, TMOHMMAaHUS 3HAYCHUS XUMHUYECKOWM HAyKu 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 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTEBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTEIbHOCTH IpPU
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 TIOBEACHUME M TMOCTYNKH CBOMX TOBAPUILEH C MO3ULUU
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 W COCTABIISIOIINE
OCHOBY Il IOHMMAHUS CYIIHOCTA HAaYyYHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHbIE MOTHBBI, HAMIPABJICHHbIC HA MOJYYEHUE 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



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYCCKHUMH CPEJACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpH  OOpalieHud C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHHUS NPEIMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM Cpelie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO 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,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOMH,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpblE OOECneuYnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
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 XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEeaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpPOIlleCCe TO3HAHMUSI TOHATHS (TPEAMETHBIE 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 peHIeHUH y4eOHO-TT03HABATENbHBIX 3aa4, 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 IIPOLIECCAX U SIBIICHUSX.

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 IUIAHWPOBAHUIO, OpPraHU3AIMU 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
nmocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUUBYIO 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 ONPENEAEHHOr0 TUIA, TPUOOPETEHHE OMBITA 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 HECJIOXXKHBIMU CXE€MaMH, JAuarpaMMaMu,
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 COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

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  pe3yJibTaThl  IMO3HABATEILHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUSI 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 JCHCTBHI, OINpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpPATh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI 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,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO 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
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOy4yeHus B OCHOBHOI IIKOJIe TPEAMETHBIE pPE3yJIbTaThl Ha
0a30BOM YpOBHE JIOJDKHBI OTpaxaTb CQHOPMHUPOBAHHOCTb Y OOyYaromuxcs
YMEHUU:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHUN: aToOM, MOJIEKyIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISipHasi macca, KOJUYEeCTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEaKIUu 3aMEIICHUs, peaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(MpouEeHTHAs: KOHLEHTPAIIKsl) B paCTBOPE;

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

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

e ONpENETSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjgementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, 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 COOTBETCTBYIOIUX 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 JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMAaTHU3allnio, KiacCUu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCYIOW U
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 MAaCcCOBOM JIOJIEM PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX TMOHITHI: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTHOH, aHWOH, IIPOCTOE BEUIECTBO,
CJII0)KHOE€ BEILIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMHUYECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HEIJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAs IUCCOLMALNS, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMble pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAaHOBIICHHUE,



amotponusi, aMmGpOTEPHOCTh, XUMHUECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJIMYECKAasi), KpUCTAJUIMYECKAasT pemeTka, KOpPpO3Usi METaIoOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKUHH, MPEACIbHO IOMyCTUMAas
koHuenTpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHU;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
pEeLIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepumomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIUCHIBATh U XapaKTEPU30BaATh
Tabnuunyro dopmy llepuonnueckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB:
paznuyarh TOHATUS «rJaBHas mnoarpymnmna (A-rpynma)y U «noOodHas
noarpynmna (b-rpynma)», Maneie U OoJiblIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsa  sjapa, oOllee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJIOSM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB U UX COCAWHECHUHU B
npeaenax MajiblX IEPUOAOB U IJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS MX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTAaBY YYACTBYIOIIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHENU(PUUECKUEC XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh  YPABHEHHS DBJEKTPOJUTHUYECKOM JHUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA HOHHOTO
oOMeHa, ypaBHEHHUSI peaklMil, MOATBEPKAAIOUMUX CYIIECTBOBAHUE
TEHETHYECKOW CBA3U MEXKY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUS XHMHUUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEILIECTB, MAacCCOBYIO [OJI0 XHMHUYECKOTO »3JeMeHTa 1o (dopmyre
COEIUHEHMsI, MACCOBYIO JIOJNIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOM  MOCYyAOH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKHUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uonua-, kKapbonat-, ¢ocdar-, cuiMkaT-, cyiabhar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHMSI M MOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OINEpallMd MBICIUTEIbHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, O0OOIIeHHe, CHCTEMAaTU3allli0, BBISBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBSI3eH — JJI1 M3YyYEHUs CBOICTB BEILECTB U
XUMHUYECKUX PpEeaKlMi, €eCTECTBEHHO-HayyHbl€ METOJbl TO3HAHHUA —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
Ne n/n | Pa3genbl nporpammbl Konunuecrtso Konunuecrso Konunuecrso DJIeKTPOHHBbIE
Yyacos KOHTPO/IbHbIX NPaKTUYECKUX (uu¢posrIe)
pabot pa6ot odpa3oBaTejibHbIE
pecypchl

1 OCHOBHble MOHATUA XUMUN 54 5 6 bubnuorexa [JOK
(ypoBeHb aTOMHO — https://m.edso0.ru/7f41837¢
MONEKYNAPHbIX
npeacraBAeHni)

2 MeprogmyecKkmin 3aKoH U 7 - - bu6mmoreka [IOK
nepuoauyeckas cuctema https://m.edsoo.ru/7f41837c
XUMMUYECKux anemeHTos [.U.

Menpeneesa. CTpoeHMe aToma

3 CTpoeHMue BellecTBa. 7 1 - bu6mmoreka [IOK
Xyumumnyeckas cBfa3sb https://m.edsoo.ru/7f41837c

nTOoro 68 6 6



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

9 KUIIACC

Ne n/n | Pasgenbl nporpammbl Konunuectso Konuuectso Konuuecrso DJIeKTPOHHBbIE
yacos KOHTPO/IbHbIX NPaKTUYECKUX (mudposrie)
pa6ot pa6ot o0pa3oBaTe/ibHbIE
pecypcsl

1 MHoroo6pasuve xumumyecKmx 17 2 2 bubnuotexa [JOK

peaKuni https://m.edso0.ru/7f41a636
2 MHoroobpasue Beliects 43 3 5 bu6moreka [IOK

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

3 KpaTkunit 0630p BaxKHENLLMX 8 1 bu6moreka [IOK

OpraHMYecKmx BeLLecTs https://m.edsoo.ru/7f41a636
nTOro 68 6 7



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

MOYPOYHOE IIVTAHUPOBAHUE 8 kiacc ( 2 yaca B He/1eJ10).

Noemo | Ne Tema ypoxka [Lnanupyembie pe3ysbTaThl Jomarnee
IUJIaHy | 1O 3aJjaHue
TeME MeranpeameTHble IIpeameTHbIE
IlepBoHaYa/IbHBIE XMMUYECKHE MOHSATHS.
(21 yac)

1 1 [Ipeamer xumum. PopMHpOBaHHE YMEHUI BOCIIPUHUMAT, 3HaTh BaKHEHIINe 81 Borp.
XHMHUS KaK 4aCTh nepepadbaTbIBaTh U MPEAbIBIATh HHOOPMALIMIO B | XUMUYECKUE TIOHSTHSA: 1-4 ctp. 6-
€CTECTBO3HAHUS. CJIOBECHOM, 00pa3HO, CHMBOJMYECKOHN hopMax, | BEUIECTBO U TEJIO 7; Bomp. 5
BemecTBa u ux aHAJM3UPOBATH U TIepepadaThIBaTh MOJIYYCHHYIO | YMETh ONUCKHIBATh —
CBOIICTBA. MH(POPMAIIUIO B COOTBETCTBHUH C bu3ndecKue CBOMCTBA MHACHM.

MOCTaBJICHHBIMH 3aJ]a4aMH. BEIIIECTB
dopmupoBaHue ymMeHui paborTarts ,

MPEACTABIIATh U OTCTauBaTh CBOM B3TJISIABI U

yOexAeHUs, BECTU AUCKYCCHIO.

2 2 MeTtomp! MO3HAHMS B dopMHupoBaHUE YMEHUN BOCIIPUHUMATD, 3HaTh BaKHEHIITHE 82, ctpll

XUMUH. niepepabaThIBaTh U MPEABSIBIATH HHOOPMAIUIO B | XUMUYECKUE TTOHSATHS: Bomp.1,2 +
CJIIOBECHOM, 00pa3HOM, CHMBOJIMYECKON (hopMax, | HAONIOJCHHE, SKCTICPUMEHT, | TECTOBBIC
aHAJIM3UPOBATh U MepepadaThIBaTh MOJYyYCHHYIO | JJabopaTopHOe 00OpynIOBaHuE | 3aaHMUs
UH(GOPMAIIMIO B COOTBETCTBUU C
MIOCTaBJIEHHBIMU 3ajauaMu. DopMupoBaHue
yMeHHU paboTaTh B, IPEACTABIATh U OTCTAUBATh
CBOM B3IUISIJIbI U YOSXKJIEHUS, BECTH JUCKYCCHIO.

3 3 Ilpakmuueckasn OBnaseHre HaBbIKAMU OPTaHU3AlNU y4eOHOU 3HaTh npaBuiia paboThI B 83
paooma Nel. JIeSITEILHOCTH, IIOCTAHOBKH IIEJICH, IIKOJILHOM JTA00paTOpHH,
[Ipuemsl 6e30macHo IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU 0e30macHOro O0paleHus ¢
paboTsI ¢ pe3yabTaTOB CBOEH AESITENTbHOCTH, YMEHUSMU peakTUBaMU U Mpubopamu.

o0opynoBaHUEM U
BeniectBaMu. CTpoeHue
TUTAMEHHU.

NpEeABUAECTh BO3MOKHBIE PE3YIIbTAThl CBOUX
JICNCTBUI;

Pa3BuTHe cmocoOHOCTH BHICIYIITUBATH
cobecelHNKa, TOHUMATh €T0 TOUKY 3PSHHSI,
NPU3HABATh IPABO JPYroro 4ejoBeKa Ha UHOE

Ymetb oOpamarbes ¢
XUMUYECKOH MOCYI0N U
1a00paTOPHBIM
00opy0BaHUEM,
UCIOJIb30BATh




MHeHue; PopMHpOBaHUE YMEHUH paboTaTh B
rpynue, IpeacTaBiATh U OTCTauBaTh CBOU
B3TJISIIIBI U YO@KICHHSI, BECTH TUCKYCCHIO.

npuoOpeTEeHHBIC 3HAHUS U
YMEHUS B IEATEILHOCTH U
OBCEIHEBHON XKU3HA IS
Oe3omacHOro o0paleHus ¢
BEILIECTBAMU M MaTepuaiaMu

Yuctele BelecTsa U Pa3zBuTtne MOHOJIOTHYECKON U JHUAJIOTMYECKOU 3HaTh CYITHOCTh MOHATUHI 84,
cmecu. CiocoObl peuu, yMEHHUs BbIPaXKaTb CBOU MBICIIU U «UHUCTBIE BELIECTBAY. Bonp.1-5,
pa3aeiieHust CMeCen. CroCOOHOCTH BBICIIYIIMBATh COOECETHUKA, «CMECH» U CTIOCOOBI UX ctp.17
Jlabopamopnuas MMOHMMATh €r0 TOYKY 3PCHHUS, MPU3HABATh MIPABO | Pa3/ICIICHUS 85
paboma c JIPYroro 4yenoBeka Ha nHOe MHeHHe; OCBOCHHUE
npumeHeHuem MPUEMOB JEHCTBUI B HECTAHAAPTHBIX
yughposoti CUTYaIHSIX, OBJIAJICHUE IBPUCTUICCKUMHU
nabopamopuu TP. METOIaMHU pelIeHus: IpobieM;
Ilpakmuueckasn OBnaseHne HaBBIKAMH OPTaHU3AIUN ya4eOHOM YMeTh oOpammarbes ¢ 85, ymp.5-
paooma No 2. JIEeITEILHOCTH, IIOCTAHOBKH IIEJICH, XUMUYECKON TTOCYION 1 6, ctp.20,
OuncTka 3arps3HEHHON | TUTAHUPOBAHMSI, CAMOKOHTPOJISI U OTICHKH 1a60paTOPHBIM TeTpaab
MOBapEeHHOM COJIH. pEe3yJIbTaTOB CBOEH NESATEIBHOCTH, YMEHUSIMU 000pyTI0BaHUEM, UCTIOJIH30BAT]
MPEBUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX NpUOOpETEHHBIC 3HAHUS U
JICHCTBHI, YMEHHS B ICITEIHLHOCTH U
MMOBCEAHEBHOM KU3HU IS
6e301acHOTO OOpaIeHus ¢
BEIIIECTBAMU U MaTepuaiaMu
dusnyeckue u Pa3BuTHe MOHOJIOrHYECKON U TUATIOTHUECKOH 3HaTh BaXKHEHUIIINE 86, cTp.
XUMHYECKUE SIBJICHUS. peYu, YMEHUSI BbIpaXaTh CBOU MBICIIH U XAMHUYECKHE TTOHATHA: 24, Bomp.
XHWMHUYECKUE PEAKIIUU. | CHOCOOHOCTH BBICIYIIMBATh COOECETHUKA, (buU3HYEeCKUEe U XUMHYECKHE 1-3
MIOHUMATh €r0 TOUKY 3pEHMs, IPU3HABATh NIPABO | SIBJICHUSI, XUMUYECKas ,TECTOBBIC
JpYroro 4ejoBeKa Ha MHOE€ MHEHUE; peakius . YMeTh OTIn4aTh 3aJIlaHus

XUMHYECKUE PEAKIINH OT
buznyecKux sABICHUN




7 7 ATOMBI 1 MOJIEKYJIBL, PasBuTHie MOHOJIOTMYECKOHN U TUAJIOTHYECKON 3HaTh BaKHEHIINE 87, Bomp.
VOHBI. peuu, yMEeHHUs BbIpaXKaTh CBOU MBICIIU U XUMu4eckue nousrtus: arom, | 1,3,5,8,
CIOCOOHOCTH BBICITYIIMBATh COOECETHIKA, MOJIEKYJIa, NOH. CTp
HOHMMATb €r0 TOUYKY 3pEHHUs, IPU3HABATh IIPABO 28,TecToB
JPYroro 4elioBeKa Ha HHOE MHEHUE bIC
3aJjaHus
8 8 Bemectna Pa3BuTHe MOHOJIOTHYECKON U THAIOTUIECKOM 3HaTh OCHOBHBIC MOJIOKeHHs | 88, cTp.
MOJIEKYJISIPHOTO H peun, yMEeHHUs BBIpaXKaTh CBOU MBICIIU U ATOMHO- MOJIEKYJISIPHOTO 32, Bomp.
HEMOJIEKYIISIPHOTO CIOCOOHOCTH BBICITYIITMBATh COOECETHIKA, YUCHHS 1,3,
CTPOCHHUSI. MMOHUMATh €T0 TOYKY 3PEHHUS, TIPU3HABATH ITPABO TECTOBBIC
Kpucranmuaeckne JPYroro 4elloBeKa Ha HHOE MHEHUE 3aJJaHus
peIeTKy.
9 9 [IpocTsie n cnoXKHBIE [Tonumanue paznuuuii MEX1y TEOPETUYECKUMH | YMETh Ki1acCu(uIupoBaTh 89,
BEIIIECTBA. MOJICIISIMH U pealTbHBIMU 00BEKTaMHU; BEIIECTBA 10 COCTAaBY Ha 10
XHWMHUYECKUH IeMeHT. | POpMHpPOBaHNE YMEHUIN BOCIIPUHUMATD, IIPOCTBIE U CIIOKHBIE, Borp.1,3 +
Mertaiel 1 HeMeTaIIbl | HH(QOPMAIIHIO B CIIOBECHOH, 00pa3HOH, METaJUTBl ¥ HEMETaJLTBI TECTHI CTP.
CUMBOJIMYECKOH (hopmax, aHATU3UPOBATh U 36
niepepabaTbIBaTh MOJYYCHHYIO HH()OPMAIIUIO B
COOTBETCTBUH C NIOCTaBJIEHHBIMU 3a/1a4aMH,
BBIJIEJISITh OCHOBHOE COZIEP)KaHUE TPOYUTAHHOTO
TEKCTa, HAXOJIUTh B HEM OTBETHI HA
IIOCTaBJIEHHbIE BOIIPOCHI
10 10 SI3BIK XUMUH. 3HAKU Pa3BuTre MOHOIOrMYECKOM U AUATIOTUYECKON 3HaTh Ba)KHEUIIIVIE 811, 12
XUMUYECKUX peuu, yMEHHUs BbIpaXkaTb CBOU MBICIIU U XUMUYECKHUE OHATHS: Borp. 1,3
3JIEMEHTOB. CrOCOOHOCTH BBICIIYLIMBAaTh cOOECEeTHHKA, XUMUYECKHUH 3JIEMEHT, ,T€CTbI
OTtHOcuTENbHAS IOHUMAaTbh €ro TOUKY 3pEHUs, IPU3HABATh IPAaBO | OTHOCUTEIbHASI AaTOMHAs cTp.41
aTOMHasl Macca. JPYyroro 4yejoBeka Ha MHOE MHEHHUE; Mmacca, 3HaKd XUMHUYECKUX
3JIEMEHTOB. YMETh Ha3bIBaTh
XUMHUYECKHE HIIEMEHTHI,
3aMUCBIBATh 3HAKU
XUMUYECKHX JIEMEHTOB
11 11 3aKOH MOCTOSHCTBA Pa3BuTHEe MOHOJIOTNYECKON U AUATIOTUYECKON 3HaTh HOopMyTUPOBKY 3aKoHa | §13, Bomp.
COCTaBa BEIECTB peuu, yMEHUs BbIpa)KaTh CBOM MBICIH U COXpaHEHMs Macchl BelecTB | 2, cTp.46

CIIOCOOHOCTHU BBICJIYINBATL CO 6ece1[HHKa,

ITonuMaTth CYIIHOCTH U




IIOHUMATh €r0 TOUKY 3pEHMs], IPU3HABATh IIPaBO
JPYroro 4eJ0BeKa Ha MHOE MHEHHUE;

3HA4YCHUEC 3TOI0 3aKOHa

12 12 Xumnuaeckue Gopmyisl. | [ToHUMATE pa3nuuns MEXKIY TEOPETHUECKUMHU 3HaTh OIpEIEIIEHNE 814, Borp.
OTHOCUTENbHAS MOJICJISIMHU M peaTbHBIMU 00BEKTAMH, OTHOCHTEIIBHOM 2,3,4, ctp.
MOJIEKYJIIpHas Macca. PopMHUpPOBaHUE YMEHUH BOCIIPUHUMATD, MOJIEKYJIIPHON MacCChI. 49
KauecTBeHHbBIN 1 UH(GOPMAITHIO B CIIOBECHOM, 00pa3HO, YMeTh BBIUMCIATH MO
KOJIMYE€CTBEHHBIH CUMBOJIMYECKON popMax, aHAIM3UPOBATH U dbopmyse OTHOCUTETBLHYIO
COCTaB BEIIECTBA. nepepabaTbIBaTh MOJYyYCHHYIO HH()OPMAIIUIO B MOJIEKYJISIPHYIO MacCy
COOTBETCTBHH C ITOCTABJICHHLIMU 3aJ]a4aMH,
BBIJICJISITH OCHOBHOE COJICPKAHUE TPOUYUTAHHOTO
TEKCTa, HaXOAUTh B HEM OTBETHI HA
TTOCTaBJIEHHBIE BOTIPOCHI
13 13 MaccoBas noist PasBuTiE MOHOJIOTMYECKON M JUAIOTHUECKON 3Hath onpeaeneHue moustus | 815, Bomp.
XUMHUYECKOTO dJIEMEHTa | PeUr, YMEHHS BBIPAKaTh CBOM MBICTH U «MaccoBast 10 2,4, TecTHl,
B COEIMHEHUN. CrOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, XUMHYECKOTO DJIEMEHTA B ctp.53-54
MMOHMMATh €T0 TOYKY 3PCHHUS, TPU3HABAThH MTPABO | COCAMHEHUNY
JIPYroro 4eroBeKka Ha HHOE€ MHEHHC, VYMeTh BBIUHCIATE MACCOBEIE
JIOJIA X.D. B COSIUHEHNH,
YCTaHaBJIMBATh MPOCTEHIICH
(dbopMyIIBI BElIeCTBa O
MAacCCOBBIM JIOJISIM 3JIEMEHTOB.
14 14 BanentHoCTh Pa3BuTre MOHOIOrMYECKOM U AUATIOTUYECKON 3HaTh onpeeIcHIe 816, sormp.
XUMHYECKUX peuH, yMEHHUS BBIPAXKaTh CBOU MBICIU U BAJICHTHOCTHU M BaJIECHTHOCTH | 3,4, TECTHI,
9JIEMEHTOB. CIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, HEKOTOPBIX XUMHYECKHX ctp. 48
Onpenenenue MOHUMATh €ro TOYKY 3pEHHUsI, IPU3HABATh IPABO | JIEMEHTOB
BaJIEHTHOCTH JPYroro 4eioBeKa Ha HHOE MHEHHE; YMeTb onpeaensiTh
9JIEMEHTOB 110 BaJIEHTHOCTD JIEMEHTOB B
dbopmynam ux COeIMHEHHAX, Ha3bIBaTh
COeIMHEHU I OMHaApHBIC COCAMHCHUS
15 15 CocraBneHue PasBuTHe MOHOIOTHMYECKON U JUAJIOTHYECKOH 3HaTh onpeeIeHNe 817, Bomp.
XUMHUYECKUX POpMYIT peuu, yMeHUs BBIPa)KaTh CBOU MBICITU U BAJICHTHOCTH U BaJICHTHOCTH | 2,5,7,
COCIMHEHMH I10 CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, HEKOTOPBIX XUMUYECKUX cTp.60

BAaJICHTHOCTH.

IMOHUMATH €T0 TOYKY 3pCHUA, IIPU3HABATDH ITPABO
APYroro 4€JIOBCKa Ha HOC MHCHUC,

9JICMCHTOB
YMCTL COCTABJIATH




XUMHYecKHue (GopMyITbl
COCAMHEHUH 110 BAJICHTHOCTH

16 16 ATOMHO-MOJIEKYIsIpHOE | Pa3BUTHE MOHOJIOTMUECKOW U TUATIOTHYECKOM 3HaTh BaXKHEUIITNE 818,
yUeHHUeE. peyH, yMEHUS BBIPAKATh CBOM MBICITH U XUMHUYECKHE TTOHSATHS: aToM, | Bomp.2,3,
CIOCOOHOCTH BBICITYIIMBATh COOECETHIKA, MOJIEKYJIa, XUMUYECKUI cTp.62
MOHUMATH €r0 TOUYKY 3PCHUS, IPU3HABATh IMPABO | SJIEMEHT, IPOCTHIC U
JPYroro 4elioBeKa Ha MHOE MHEHUE, CJIO’KHBIC BEIIECTBA ,
OCHOBHBIE TTOJIOKEHUS
ATOMHO- MOJIEKYJISIPHOTO
YUCHHSI
17 17 3aKOH COXpaHEHUs [MoHnMaHue pa3IMuuil MEXy TCOPETUUSCKMMHU | 3HATh onpezaenenue noustuid: | 819, Bomp.
MAacChl BEIIECTB. MOJICIISIMU Y pEaTbHBIMU 00BEKTaMU; XHUMHUYECKHUE YPAaBHECHUS, 1, 4,TecThl,
dopmupoBaHre yMEHUH BOCTIPUHUMAT, peareHThl, PO YKThI cTp. 65
WH(POPMAIIUIO B CIIOBECHOU, 0Opa3HOM, peakuuii, Ko3pPUIUEHT,
CUMBOJIMYECKOH popMax, aHATM3UPOBATH U XHUMHYECKYIO CHMBOJIHKY,
nepepadaThIBaTh MOJYICHHYIO HH()OPMAIIHIO B YpaBHEHUS XUMHYCCKUX
COOTBETCTBUU C MOCTABICHHBIMH 3a/1a4aMH, peaxiuii.
BBIJICIISITH OCHOBHOE COJIEP )KaHHE MTPOUYUTAHHOTO | YMETh ONPENENSITh peareHThl
TEKCTa, HAXOJIUTh B HEM OTBETHI HA U IPOAYKTHI peakiuu,
MOCTaBJIEHHBIE BOITPOCHI paccTaBisATh KO3hHUIIUEHTHI
B YpaBHEHUSX peaKiuii Ha
OCHOBE 3aKOHA COXpaHEHUs
MaccChl BEIECTB
18 18 XUMHUYECKHE [TonrMaHue pa3Inymii MEKy TEOPETHUECKUMHU | 3HATh onpeaeacHue nousaTuii: | §20, Bomp.
ypaBHEHUSI. MOJICIISIMHU M peaTbHBIMH 00BEKTAMH, XUMUYECKHE YpaBHEHUS, 3,4,6,
dopmupoBaHruEe yMEHU BOCIPUHUMATD, peareHThl, MPOYKThI ctp. 67-68

nH(OpMaIHIO B CIIOBECHOH, 00pa3HOH,
CHUMBOJIMYECKON (hopMax, aHAITM3UPOBATh U
nepepadaThiBaTh MOJYYCHHYIO HHOOPMAITUIO B
COOTBETCTBUU C IMOCTABICHHBIMH 33/1a4aMH,
BBIJIETISITh OCHOBHOE COJIEp:KaHNEe IPOYUTAHHOTO
TEKCTa, HAXOJUTh B HEM OTBETHI HA
MOCTaBIIEHHBIE BOTIPOCHI

peakuuii, Ko3pPUIUEHT,
XUMHYECKYIO CUMBOJIHKY,
YpaBHEHUS XUMHYECKUX
peakuui. YMETh ONPEACIIATh
peareHThl U MPOYKTHI
pEaKIuu, pacCTaBNIATh

K03 UITUEHTHI B
YpaBHEHUSAX peakluii Ha




OCHOBC 3aKOHA COXpaHCHHA
MacCChl BCUICCTB

19 19 TuIbl XUMHYECKUX Pa3BuTrie MOHOJIOrMYECKON U TNAJIOTHYECKON 3HaTh XUMHUYECKOe MoHaTue | §21, Bomp.
peakuuit pedu, yMEHHUs BbIPaKaTh CBOU MBICIIU U «KIaccupuranus 2,3, ctp.71
CIOCOOHOCTH BBICITYIIMBATh COOECETHIKA, XUMHAYECKUX PEaKIHiny
IIOHMMATh €ro TOUKY 3pPEHUs, IPU3HABATH MIPABO | YMETh ONPEACTSATh THUIIBI
JPYroro 4elioBeKa Ha MHOE MHEHUE, XUMHYECKUX PEaKIHH 1Mo
YHCITy ¥ COCTaBY HCXOIHBIX U
MIOJTyYCHHBIX BEIECTB
20 20 [ToBTOpEHUE 1 OgtaieHre HaBBIKAMU OpTraHU3aAINN YIeOHOU YMeTh NpUMEHSITh 3HAHWU, 81-21
0000111eHUE 110 TEME JeSITEeTHHOCTH, IOCTAaHOBKH IIEIIEH, YMEHUS 1 HABBIKH TIPH MOBTOD.,
«[lepBoHavaIbHBIE TUTAHUPOBAHUS, CAMOKOHTPOJISI H OTIEHKA BBITIOJTHCHUH ymp. 5,
XAMUYECKHE TIOHATHUS» | PE3yJABTATOB CBOCH NEATEIFHOCTH, YMEHUSIMH TPEHUPOBOYHBIX cTp.58,
MIPEIBUICTH BO3MOYKHBIE PE3YIbTAaThl CBOMX yIpaKHEHUH 1 331aHUH ymp.4,cTp
IIEVCTBUIA 60, ynp. 3,
[IpnoOpereHue onbITa CAMOCTOSTENHHOTO cTp. 67
MOMCKa, aHaliu3a U 0TOOpa HHGOPMAITIH
Pa3BuTHe MOHOJIOTHYECKON U TUATIOTHYECKOU
peuu, yMEHHUs BbIpaXkaTb CBOU MBICIIN U
CcrtoCOOHOCTH BBICJIYIIMBATh COOECETHUKA,
21 21 KonTpoabHasi padora | OBiajieHue HaBbIKaMH OpraHU3aluu yueOHON YMeTb NpUMEHSTh 3HaHUS,

Nel mo Teme:
«IlepBoHayaIbHBIE
XUMHYecKHne
MOHSATHS.

IEeITEIbHOCTH, IIOCTAHOBKH IIEJIEH,
TJIAHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHUSAMU
MPEABUACTh BO3MOKHBIC PE3YJIbTAThl CBOUX
JICHCTBHI;

IMOJIYYCHHBIC ITPHU U3YUCHUU
TEM

Kucaopoa. I'openue (5 yacoB)




22

Kucnopon, ero obrmias
XapaKTepUCTUKA
HaXOXJICHHE B IIPUPOJIC.
[Tonyyenue

KHCJIOPOJa U €To
¢u3nveckne CBOKWCTBA

Pa3BuTre MOHOIOTHYECKOM M JUAJTOTHUCCKOM
peuu, ymeHust

BBIpa)XaTh CBOM MBICIH U CLIOCOOHOCTH
BBICITYIIUBATh COOCCEHNKA, IIOHUMATh €r0
TOYKY 3pEHHMS, IPU3HABATH IPABO APYroro
YeJI0BeKa Ha MHOE MHCHHE,

OcBoeHue nNpuemMoB JHCTBUI B HECTaHAAPTHBIX

CUTyalluiaX, OBJIAICHUC SBPUCTUYCCKUMU
METO/IaMHU pelIeHus IpooIeM;

3HAaTh [JIaH XapaKTePUCTUKU
XUMHYECKOTO DJIEMEHTA U
POCTOTO

BEILIECTBA. Y METh
XapaKTepu30BaTh KHCIOPOJ]
KaK XUMUYECKUN DJIEMEHT U
IPOCTOE BEIIECTBO.
3anuchIBaTh YpaBHEHUS
peaKkurii B3auMOAEHCTBUS
KHCJIOPOJa C TIPOCTBIMU
BEIIECTBAMU

23 XUMHYECKHE CBOMCTBA OBnajeHne HaBBIKAMH OPTaHU3AIIUN ya4eOHOM 3HaTh ONpEIETIEHUE OKCUIOB,
kuciopoa. OKCHIBIL. NESITETFHOCTH, TIOCTAHOBKH TICJICH, CrocoObI X TTOTYYCHHUS,
[Ipumenenue. MJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OIIEHKH UMETh MPECTABICHHUE O
KpyroBopoT kucinopoaa | pe3yabTaToOB CBOEH JAEATEIHLHOCTH, YMEHUSIMH MPOIIECCE OKUCIICHHS.
B MPUPOJIC. MPEABUIETH BOBMOKHBIE PE3yIbTaThl CBOMX YMeTh cocTaBisATh HOPMYITBI
JICNCTBHI, OKCHIOB, Ha3bIBaTh UX,
Pa3BuTHe cnocoOHOCTH BBICITYIINBATH COCTaBIIATh ypaBHEHUS
co0ecelHMKa, MOHUMATh €0 TOUKY 3PEHUS, peaxiuii Noay4eHus
dopmupoBaHUe YMEHUH paboOTaTh B TPYyIIIE, OKCHJIOB, pPacCKa3bIBaATh O
IPEJCTABISITh U OTCTAUBATh CBOU B3IJISAJIBI U KpyroBOpPOTE KHCIOpOa
yOexaeHus, BECTU JUCKYCCHIO.
24 Ilpakmuueckas padboma | OBnareHue HaBbIKAMH OpraHu3aluu yueOHoi YMmeTs oOpamaThes ¢

Ne3, Tlonyuenue u
CBOMCTBA KUCJIOPOA.

IEeITEIbHOCTH, IIOCTAHOBKH IIEJIEH,
IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3yabTaTOB CBOEH AESITENTbHOCTH, YMEHUSMU
MPEIBUIETh BO3MOXKHBIE PE3YIbTAThl CBOMX
JICNCTBHI;

XUMHYECKOM MOCYyHA0H U
71a00paTOPHBIM
00opyoBaHUEM,
HCII0Ib30BaTh
pUOOpPETECHHBIC 3HAHUS U
YMEHHUsI B ICATEIHHOCTH U
MTOBCEIHCBHOM KU3HU IS
6e3011acHOT0 00palleHus ¢
BEIIECTBAMH U MaTepHUaIaMHu.
Hcnonn3oBaTh




IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IIPAKTUYECKOMN
JESTeTbHOCTH 1
MTOBCEIHEBHOM KU3HU C
1eJ1bI0 0€3011acCHOTrOo
oOpalieHus ¢ BeUeCTBAMH U
MarepuaiamMmu u
HKOJIOTMYECKU T'PaMOTHOTO
TOBEJICHUS B OKPYXKaIOIIEH
cpene

25 O30H. Anotponust [Tonumanue paznuuuii TEOPETUUECKUMU 3HaTh ONpeIeNIeHNE
KHCIIOpoJa MOJIEJISIMU U pealbHbIMU O0BEKTaMU; AITOTPOTIMH U aJNIOTPOTIHBIX
PopMHpOBaHHE YMEHUIN BOCIIPUHUMATD, MoAU(UKAIII KUCIOPOAa,
nH(}OpPMaLIHIO B CIOBECHOM, 00pa3HOH, duznyeckue cBoicTBa 030Ha
CUMBOJINYECKON popmax, aHATM3UPOBATh U
nepepadbaTbIBaTh NOJYYEHHYIO HH(OPMAIIHIO B
COOTBETCTBUU C NIOCTaBJICHHBIMU 3a/1a4aMH,
BBIJIEJISITh OCHOBHOE COZIEP)KaHUE TPOYUTAHHOTO
TEKCTa, HAXOUTh B HEM OTBETHI HA
MIOCTaBJICHHBIE BOMPOCHI
26 Bo3znyx u ero cocras. [TonuMaHnue pa3nuuuii TEOPETUIECKUMU 3HaTh COCTaB BO3/yXa,
3amura aTMOC(EPHOro | MOJEISAMH U pealbHbIMU OOBEKTAMU; YCIIOBHSI BOBHUKHOBEHUS U
BO3/lyXa OT 3arpsi3HeHus. | opMupoBaHue yMEHUN BOCIIPUHUMATb, IpEeKpaleHusi TOPEeHUs, MepBI
UH(pOPMaLHIO B CIIOBECHOH, 00pa3HOH, 0 IIPEIYIPEKICHUIO
CHUMBOJIMUYECKON (hopMax, aHAITU3UPOBATh U HI0KapoB
nepepadaThIBaTh MOJYYEHHYIO HHQOPMALUIO B | YMETh XapaKkTepu30BaTh
COOTBETCTBUU C NIOCTaBJICHHBIMU 3a/1a4aMH, COCTaBJISIFOILME KOMIIOHEHTBI
BBIJICJIATE OCHOBHOE COJIEpKaHHE IPOUYUTAHHOTO | CMECH
TEKCTa, HAXOJIUTh B HEM OTBETHI HA
IIOCTABJIEHHBIE BOIIPOCHI
Boxopon (3 yaca)
27 Bopopona, ero obmas Pa3BuTHEe MOHOJIOTNYECKON U AUATIOTUYECKON 3HATh COCTAB MOJIEKYJIbI

XapaKTCPUCTUKA U

pCun, YMCHHUSA BbIpaXXaTb CBOU MBICJIIN U

BOZIOPOJa, OIIPCACIICHUC
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HAXOXJEHUE B IPUPOJIE.
[Tony4yenue Bogopoaa.
duznueckue u
XUMHYECKHE CBOMCTBA
BOJIOPOJIA.

CIIOCOOHOCTH BBICIYIIUBATh COOECEIHUKA,
IIOHUMATb €r0 TOUKY 3pEHMS], IPU3HABATh IIPaBO
JPYyroro 4ejoBeKa Ha MHOE MHEHHUE;

OcBoeHue nNpuemMoB JIEHCTBUI B HECTaHAAPTHBIX
CUTYalUsiX, OBJIA/IEHUE IBPUCTUYECKUMU
METOJIaMU peLIeHUs MpoOIeMm;

BOCCTAHOBHTEJIS

YMeTh naBarb
XapaKTepUCTHKY BOJIOPOIa
KakK 2JIEMEHTa U KaK MPOCTOTO
BEIIECTBA, ONMCHIBATH
¢du3nUecKre 1 XUMHYECKHIE
CBOICTBA BOJIOPO/A,
3aMMChIBATh YPaBHEHUS
peakuuii 3HaTh 00JIaCTH
NPUMEHEHHS BOJIOPOJIa C
CHOCOOBI IOJYYEHHUSI €TO B
naboparopuu u B
POMBIIIICHHOCTH

YMeTb coOupaTh BOJIOPOT
BBITECHEHHEM BO3/yXa,
JIOKa3bIBaTh €T0 HAIMYHE,
IPOBEPATH HA YUCTOTY

29

Ilpakmuueckas paboma
No4, «ITonyyenue
BOJIOpOJIa U
HCCIIEIOBAaHUE €TO
CBOWCTBY.

OBnageHne HaBBIKAMH OPTaHU3AIIUN yI4eOHOM
JIEeITEILHOCTH, IIOCTAHOBKH IIEJICH,
IJIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU
MPEeABUACTh BO3MOKHBIC PE3YJIBTAThl CBOUX
JICNCTBHI,

YMeTh o0Opamarbes ¢
XUMHYECKOMW MOCYA0H U
1a00paTOPHBIM
000pyI0BaHHUEM,
HCI0Jb30BaTh
NpUOOpETECHHBIC 3HAHUS U
YMEHHUS B ICATECILHOCTH U
MOBCEIHEBHOM KU3HU I
0e301acHOTO 0OpaIeHus ¢
BEILIECTBAMH M MaTepHUATIAMH.
Hcnonn3oBaTh
pUOOpPETECHHBIC 3HAHUS U
YMEHHUSI B IPAKTUYECKOM
JIeATEIIbHOCTU U
MTOBCEIHEBHOM YKU3HU C
LIeJIbI0 O€30IMacHOro
oOpaleHus ¢ BelecTBaMy 1




MarepuaiamMmu u
HKOJIOTUYECKU TPAaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH
cpene.

Bona. PactBopsbl. ( 7 4acoB)

30 Bopna. Metonp! [Tonumanue paznuuuil MEX1y TEOPETUUECKUMH | 3HATh KOJIMYECTBEHHBIN U
OTIpEJIeNIEHUs] COCTaBa MOJIETISIMU U peaJIbHBIMU 00bEKTAMY; KayeCTBEHHBIN COCTAB BOJIbI.
BO/JIbI - aHAJU3 U cUHTE3. | PopMHUpOBaHHE YMEHUN BOCIIPUHHUMATD, CocraB ocHOBaHUS,
Bona B mpupoae n nH(pOpMalIHIO B CIOBECHOM, 00pa3HOH, XUMHUYECKHE U (PU3HUECKUe
CHOCOOBI €€ OYUCTKH. CUMBOJINYECKOH popmax, aHaIM3UPOBATh U CBOMCTBA BOJIbl, HOHSTHE 00
nepepadbaThIBaTh NOJYYEHHYIO HH(OPMAIIHIO B aHAJIN3€ U CUHTE3€ KaK
COOTBETCTBUU C IOCTABJICHHBIMH 3a/1a4aMH, METO/1aX OIpeeIeHUs
BBIJIEISITh OCHOBHOE COJIEp)KaHHE MPOYUTAHHOTO | COCTaBa BELIECTB.
TEKCTa, HAXO/AUTh B HEM OTBETHI HA YMeTh cocTaBiIsATh
MIOCTaBJIEHHbIE BOIIPOCHI U U3JIAraTh €ro; YpaBHEHUS peakxiuii,
JOKa3bIBaTh XUMUYECKHE
CBOMCTBA BOJIbI
31 dusnyeckue u Pa3BuTHEe MOHOJIOTHYECKON U TUATIOTHYECKOU 3HaTh KOJIMYECTBEHHELIN U
XMMHYECKHE CBOMCTBA pedn, yMEHHUS BBIPAYKATh CBOU MBICIIU U Ka4eCTBEHHBIN COCTAB BOBI.
Bobl. [IpumeneHne CrOoCOOHOCTH BBICIIYLIMBAaTh cOOECEeTHHKA, CocraB ocHOBaHus,
BOJBL. IIOHUMAaTb €ro TOYKY 3pEHUs, IPU3HABATh IPABO | XMMUYECKHE U PU3UUECKUE
JPYroro 4ejioBeKa Ha MHOE MHEHMUE; CBOICTBa BOJIbI, MIOHATHE 00
OcBoenue npuemMoB IEHCTBUI B HECTAHJAPTHBIX | AHAJIM3€ U CUHTE3€ Kak
CUTYyalUsiX, OBJIAJICHUE IBPUCTUYECCKUMU METO/IaX OIPEEIICHHUS
METOJJaMU PELIeHUs IpoOIeM; COCTaBa BEILIECTB.
YMeTh COCTaBIATh
YPaBHEHUS PEAKLUA,
JIOKa3bIBaTh XUMUYECKHE
CBOMCTBA BOJIbI
32 Bopna — pactBopurens. | PazBuTne MOHOJIOTHUECKON U JUATOTHYECKOU 3HATh ONPEJEIICHNE IOHSITHS

PacTtBOpBI.
Jlabopamopnas paboma
¢ npuUMeHeHuem
yughposoii 1abopamopuu

pcun, yMCHUA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTHU BBICJIYIIINBATDb CO6€C€I[HI/IK8.,
IMOHUMATH €T0 TOYKY 3pCHUA, IIPU3HABATDH ITPABO
APYroro 4€JIOBCKa Ha HOC MHCHUC,

«pacTBOPBI», BUIBI
pacTBOpPOB, CBOMCTBA BOJIBI
KaK pacTBOPUTES

YMeTh 00BSICHITH MpoIIece




TP.

OcBoeHue NpuemMoB JIEHCTBUIM B HECTaHAAPTHBIX
CUTYalUsiX, OBJIA/ICHUE IBPUCTUUECKUMU
METOJIaMU pelIeHus npoOem;

pPacTBOPEHUS C TOUKH 3PCHUS
aTOMHO- MOJIEKYJIIPHOTO
YYEHHUS

33 Maccosast 10114 OBnasieHre HaBbIKAMU CAMOCTOSTEIBLHOIO 3HaTh ONpEIeIIEHNE
PacTBOPEHHOTO npuoOpeTeHUs PacTBOPUMOCTH. MaCCOBOM
BEIIICCTBA. HOBBIX 3HAHUM, OpraHu3auu yueOHOM JIOJIU PACTBOPEHHOIO
JeSITENIbHOCTH, IOCTAHOBKHU LIEJIEH, BELIECTBA.
TJIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH YMeTh BBIUUCISATH MaCCOBYIO
pe3yJbTaTOB CBOEH JESITEbHOCTH, YMEHUSAMU JIOJII0 U Maccy BEIIEeCTBA B
MPEABUIETH BOBMOXHBIE PE3yIbTaThl CBOMX pacTBop
e CTBHIA; MacCOBOM JIOJTH
Pa3BuTHe cnocoOHOCTH BHICIYILINBATH PacTBOPEHHOIO BEIECTBA.
co0ecelHMKa, MOHUMATh €0 TOUKY 3PEHUS, YMeTh BBIUUCIISATH MaCCOBYIO
MIpU3HABaTh IPABO APYroro YeIoBeKa Ha HHOE JIOJIIO 1 Maccy BEIIecTBa B
MHEHHE; pacTBop
34 Ilpakmuueckasn padoma | OBnaseHue HaBbIKAMHU OpraHu3aluu yueOHO YMeTh NpUroTaBiuBaTh
No5, TlpuroToBieHue JEATEIbHOCTH, TOCTAHOBKY 1IEJIEH, pacTBOP C ONpPEIECTECHHOU
pacTBOPOB COJIEH C IJTAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKH MAacCOBOU J0JIel
OIIPEIETIEHHOMN pe3ybTaTOB CBOEH ACSATEIBHOCTH, YMEHUSIMU PacTBOPEHHOI'O BELIECTBA,
MacCOBOM J0JeH MPEABUAETh BOBMOXHBIE PE3YyJIbTaThl CBOUX YMETb 00paliaThCes ¢
pacTBOPEHHOTO JIEHCTBU; XUMHYECKOM MOCYyA0H U
BEILIECTBA. 1ab0paTopHBIM
000pyTI0BaHHEM
YMeTp pemiaTh 3aa4u Ha
OIpe/ieJICHuE MacCOBOM 101
1 MaccChl PACTBOPEHHOTO
BEILIECTB
35 [ToBTOpEHuE n OBnaseHre HaBbIKAMU OPTaHU3AlNU y4eOHOU YMeTb NpUMEHSTh 3HAHUS,

000011IeHHE TT0 TEMaM
«Kucnopony,
«Bonopony, «Boxa.
PactBOpBI».

IEITEIbHOCTH, IOCTAHOBKH IIEJIEH,
IJIaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH
PE3YIBTATOB CBOEH NEATENILHOCTH, YMEHUSIMHU
NpeIBUACTD

BO3MOJKHBIE Pe3y/bTaThl CBOMX JCHCTBUI;
[IpnoOpeTeHue onpITa CAaMOCTOSTEIHHOTO

YMEHMSI U HaBBIKU IIPH
BBITIOJTHCHU U
TPEHUPOBOYHBIX
YIPAXKHEHUH U 3ajaHUH




MOKCKa, aHaJM3a U 0T00pa HHHOPMAITHH
Pa3zBuTHe MOHOJOTHYCCKOM M JUATIOTHUECKOM
peuu, yMEHHUS BhIPaXKaTh CBOU MBICIU U
CIIOCOOHOCTH BBICTYIIIMBATH COOCCEIHUKA,

36 KounTpoabHas padora | OBiajeHye HaBbIKAMU OpraHU3aUN yueOHOM YMeTb NpUMEHSTh 3HAHUS,
Ne 2 mo Temam JESATEIIbHOCTH, IIOCTAHOBKH LICJIECH, MIOJIy4YEHHBIE [TPU U3YyUEHUU
«Kucaopon», IIJIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKHU TEMBI
«Bopopoa», «Boaa. pe3ybTaTOB CBOEH ACSATEIBHOCTH, YMEHUAMU
PacTBOpbI». MIPEABUIETh BOBMOKHBIE PE3YyJIbTaThl CBOMX
e CTBHIA;
KosnnyecTBeHHbIe OTHOLIEHUSI B XMMMH
( 5 yacoB)
37 Monbs — eauHMIA [ToHnManue pa3nuuuil MeXIy TEOPETUYECKUMHU | YMETh BBIUUCIATH
KOJINYECTBA BEIECTBA. MOJIEJISIMU U pealbHbIMU O0BEKTaMU; KOJIMYECTBO BEIIECTBA TN
MognspHas macca. ®opMHUpOBaHHE YMEHUN BOCHPUHUMATD, Maccy Mo KOJIMYECTBY
WH(POPMAIIHUIO B CIIOBECHOU, 0Opa3HOM, BEIIIECTBA WJIM Macce
CHUMBOJIMUYECKON (hopMax, aHAITU3UPOBATh U pEeareHToB WiIn
nepepadaTbIBaTh MOJIYYCHHYIO HHPOPMALIUIO B IIPOLYKTOB PEAKIIUU
COOTBETCTBUU C IIOCTABJIICHHBIMU 3a/1a4aMH,
BBIICTISITH OCHOBHOE COJIEP’)KaHNE IIPOYUTAHHOTO
TEKCTa, HAXOJUTb B HEM OTBETHI HA
IIOCTABJICHHBIE BOIIPOCHI
38 Boruncnenus no OBnazneHue HaBbBIKAMU CAMOCTOATEIBHOTO VYMeTh NpUMEHATh 3HaHUS,

XMUMHNYCCKHUM
YPaBHCHUAM.

pUOOPETEHUST HOBBIX 3HAHUH, OpraHU3aIlluH
y4eOHOM e TeNIbHOCTH, TOCTAHOBKHU IEJIEH,
IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3yabTaTOB CBOEH AESITENTbHOCTH, YMEHUSMU
NpEeABUAECTh BO3MOKHBIE PE3YIIbTAThl CBOUX
JIeNCTBUIA;

Pa3BuTHe cmocoOHOCTH BHICIYIIIUBATH
cobeceHNKa, MOHUMATh €T0 TOUKY 3PEHHUS,
NPU3HABATh MPABO JPYroro 4eJ0BEKa Ha HHOE

MOJIy4YE€HHBIE [TPU U3yUCHHUH
TEMBI

YMeTh pemiaTh npocTenIme
3a1aun




MHEHUE;

39 3akoH ABorazapo. [ToHnMaHue pa3IMyuil TEOPETUYECKUMHU 3HaTh OIpEJIEIIEHNE
MonsipHblii 00bEM T'a30B. | MOJICISMHU U PeabHBIMU 00BEKTaMHU; «MOJISIPHBIN 00bEMY,

PopMHUpPOBaHHE YMEHUHN BOCIIPUHUMATD, CYIIHOCTb 3aKOHa ABOTaapo
MH(OPMALIUIO B CIIOBECHOH, 00pa3HOH, YMeTh HaxoAUTh 00BEM rasza
CHUMBOJIMYECKON (hopMax, aHATH3UPOBATH U 110 U3BECTHOMY KOJIMYECTBY
nepepadaThIBaTh MOJTYYCHHYIO HHPOPMAIIUIO B BellecTBa (M MPOU3BOAUTH
COOTBETCTBUU C IIOCTABJICHHBIMH 3a/1a4aMHU, 00paTHbIE BBIUNCIEHUS
BBIJIEJISITh OCHOBHOE COJICPKAHUE TPOUYUTAHHOTO
TEKCTa, HaXO/AUTh B HEM OTBETHI HA
IIOCTABJICHHBIE BOIPOCHI U U3JIAraTh €ro

40 OtHOcuTENnBbHAS OBnazieHne HaBbIKaMU OpPraHU3aluy y4eOHOI 3HaTh ONpEECICHUE TOHITHS

IIJIOTHOCTB Ta30B JEeSATENbHOCTH, IIOCTAHOBKH LIEJIEH, «OTHOCHTEJbHAS IJIOTHOCTh

IIJJAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH razoB»
pe3ylbTaTOB CBOEH ACATEIBHOCTH, YMEHUSAMU YMeTh BBIUUCISATD
MIpeIBUJIETh BO3MOKHBIE Pe3yJIbTaThl CBOMX OTHOCHUTEJIbHYIO IUIOTHOCTh
JICHCTBHI, rasoB
Pa3Butne cnocoOHOCTH BBICTYIINBATh
co0eceJHNKa, TIOHUMATh €r0 TOUYKY 3pEHus,
IIPU3HABATh IIPABO APYrOTO YEIOBEKA HA HHOE
MHEHHUE;
dopmupoBaHuE yMEHUH paboTaTh B IpyIIIe,
IIPEJCTABIIATh U OTCTaUBATh CBOU B3IJIAIbI U
yOeXICHHsI, BECTH JUCKYCCHIO.

41 OObemuble oTHOIIEHUsT | [loHMMaHMe pa3nIuunii TEOPEeTHUECKUMHU YMeTh NpOBOAUTE PACYETHI

I'a30B IIpU XUMHUYCCKUX
pCaKnusax

MOJICJISIMU ¥ PEaIbHBIMU 00bEKTaMH;
dopmupoOBaHUE YMEHUN BOCIIPHHUMATD,
nH(OpMaIHIO B CIIOBECHOH, 00pa3HOH,
CHUMBOJIMUECKON (hopMax, aHAITM3UPOBATh U
nepepabaTeiBaTh MOJTYYCHHYIO HH(OPMAIIHIO B
COOTBETCTBUU C IMOCTABICHHBIMH 33/1a4aMH,

BBIJACIISIT OCHOBHOC COACPIKAHUC MPOUYUTAHHOI'O

TCKCTA, HAXOAUTH B HCEM OTBCTHI HA
INOCTABJICHHBIC BOIIPOCHI U U3JIaraTb €ro

HAa OCHOBE YpPaBHEHUIA
peakiuii, HaXOAUTh 00BEM
ra3a o KOJH4ecTBY
BEIIECTBA, Macce WIH 00bEMY
OJHOTO M3 PEAreHTOB UJIN
MPOJYKTOB PEaKLUUU




Ba:xHeiilue Kjaaccbl HEOPraHUYECKHX
coequHenuii ( 11 yacos)

42 Oxkcupr: Pa3BuTre MOHOJIOTMYECKOW U JUATIOTHYECKON 3HaTh KJIACCU(DUKALIUIO
KJIacCH(HUKAIus, peuu, yMEHHUS BBIPaXKaTh CBOU MBICIHU U HEOPraHUYeCKUX
HOMEHKJIaTypa, CIIOCOOHOCTH BBICTYIIMBATH COOCCETHUKA, coeauHeHuit. OnpeneneHue u
CBOWCTBA, MOJIYYCHHE, MOHUMATh €ro TOUKY 3pEHHs, MPU3HABATh MPABO | KIACCU(DUKAIIUIO OKCHIOB.
IIPUMEHEHHE. JIPYroro 4ejioBeKa Ha THO€ MHEHHE; Ux ctpoenune. CBoiicTBa

OcBoeHue nNpuemMoB JICHCTBUI B HECTAaHAAPTHBIX | YMETh KIIaCCUPHUIIMPOBATH

CUTYaIHIX, OBJIAJICHUE IBPUCTUUCCKUMHU M0 COCTaBY U CBOWCTBAM

METOJIaMU PEIICHUsI TPooIIeM; HEOPraHWYEeCKUE BEIIEeCTBA,
JIOKa3LIBATh XUMHYECCKHUE
CBOICTBA KUCJIOTHBIX U
OCHOBHBIX OKCHJIOB,
3aMUChIBaTh YPaBHEHUS
peakuuii

43 IM'mapoxcupl. Pa3BuTne MOHOTOTHYECKON M JHAJTOTHUECKOM 3HaTh ONpeIETICHUE U
OcHoBanus: peYu, YMEHHUSI BbIpaXaTh CBOU MBICIIH U KJIacCHU(DUKAITNIO OCHOBAHMIA.
Kiaccudukanus, CrIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, dusnyeckue cBOUCTBA.
HOMEHKJIaTypa, MMOHUMATh €0 TOUKY 3PEHUS, PU3HABATh IPAaBO | YMETh JI0Ka3bIBaTh
MOJTy4YEHHE. JIPYroro 4ejioBeKa Ha UHOE€ MHEHUE; XAMHYECKHE CBOMCTBA

OcBoeHue NPUEMOB JCHCTBUI B HECTAaHAAPTHBIX | OCHOBAHU. 3alKChIBaTh
CUTYalUsIX, OBJIAJICHUE ABPUCTUUECKUMU YpaBHEHUS peaKIuid
METOJaMU PEIICHUsI TPoOIIeM;

44 XUMHUYECKHE CBOUCTBA Pa3BuTHe MOHOJIOTHYECKON U TUATIOTUYECKOU 3HaTh OMNpeIeTICHUE U
OCHOBaHHI. peYH, YMEHUSI BbIpaXaTh CBOU MBICIIH U KJIacCU(DUKAITNIO OCHOBAHHM.
[Ipumenenue. CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, duszndeckre CBOMCTBA.

MOHUMATh €ro TOUKY 3pEHHUs, IPU3HABATh IPaBO | YMETh JOKa3bIBAThH
JpYroro 4ejoBeKa Ha MHOE€ MHEHUE; XHUMHYECKHE CBOMCTBA
OcBoeHue NMPUEMOB JCHCTBUI B OCHOBaHMH. 3aIIUCHIBATh
HECTaHJAPTHBIX CUTYallUAX, OBJIa/JICHHUE YpaBHEHUS peakuuii
HBPUCTHUYECKUMHU METOJIAMU PEeIIeHHs TPoOIeM;

45 AmboTepHble Okcuabpl 1 | Pa3BuTHE MOHOJIOTUYECKOH U JUATOTUYECKOM 3HaTh onpeerIeHne

TUAPOKCUBI.

pcun, yMCHUA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTHU BBICJIYIIMBATDb CO6€C€I[HI/IK8.,

amM(pOTEpPHOCTH OKCUJA U
TUAPOKCUAA, IEPBBIE




IIOHUMATh €r0 TOUKY 3pEHMs], IPU3HABATh IIPaBO
JPYyroro 4ejloBeKa Ha MHOE MHEHHUE;

OcBoeHue nNpuemMoB JIEHCTBUI B HECTaHAAPTHBIX
CUTYalUsiX, OBJIa/ICHUE IBPUCTUUECKUMU
METOJIaMU pelIeHus npoOem;

MOTIBITKY KJIACCH(PUKAITIT
XUMUYECKHUX 3JIEMEHTOB.
YMeTb 3KCIEPUMEHTAIBHO
JIOKa3bIBaTh aM(OTEPHOCTH
THJIPOKCHJIOB

46 Kucnotsl. Cocras. Pa3BuTHe MOHOJIOrMYECKOHN U TNAJIOTHYECKON 3HaTh ONpPEEIIEHUE KUCIOT,
Krnaccudukarus. peuu, yMEHHUS BBIPaXKaTh CBOU MBICIU U UX KJIACCU(PUKAIHIO.
Howmenknarypa. CroCOOHOCTH BBICIIYIIMBATh COOECETHUKA, dusnyeckue CBOMCTBA.
[Tony4yenue KucmoT. MMOHMMATh €T0 TOUYKY 3PEHUS, MPU3HABATH NMPABO | YMETh JI0KA3bIBATh

JPYroro 4eioBeKa Ha MHOE€ MHEHHE, XUMUYECKHE CBOMCTBA
OcBoeHMe MPUEMOB JICHCTBUN B HECTAHIAPTHBIX | KUCIOT. 3allUChIBATh
CUTYaIHSIX, OBJIAJICHUE IBPUCTHICCKUMU YpaBHEHUS XUMHYCCKUAX
METOJIaMU PEIICHHsI PoOIIeM; peakiuii

47 XUMHYECKHE CBOMCTBA Pa3BuTHEe MOHOJIOTHYECKON U TUAJIOTHUECKOU 3HaTh ONpEIETIEHNUE KUCTIOT,

KHCJOT pedu, yMEHHUS BBIPAXKaTh CBOU MBICIU U WX KIacCU(PUKAIIHIO.
CrOCOOHOCTH BBICIYIIMBATh COOECETHUKA, dusnueckre cBOMCTBA.
MMOHMMATh €T0 TOUYKY 3PCHHS, IPU3HABATh NMPABO | YMETh I0KA3bIBaTh
JIPYroro 4eroBeka Ha HHOE€ MHEHHE, XHMHUYECKHE CBOMCTBA
OcBoeHue NPUEMOB JACHCTBHI B HECTAaHAAPTHBIX | KUCIOT. 3alUChIBATh
CUTYaIMX, OBJIAJICHUE IBPUCTUICCKUMHU YpaBHEHUST XUMUYCCKUX
METOJaMU PEIICHUs TPoOIIeM; peaKiuii

48 Comu. Knaccudpukarnus. | OBnaneHne HaBBIKAMUA CAMOCTOSITEIIBHOTO 3HaTh onpeeIeHIE U
Homenknarypa. pruOOpETEHUST HOBBIX 3HAHUH, OpraHu3aIun Kiaccuukanuo conen
CrocoObl moydeHust y4eOHOM e TEeTbHOCTH, MOCTAHOBKH IIEJICH, (HEKOTOpBIE CIIOCOOBI
coJjieit TJIAHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH MTOJTYYCHHS COJICH )

pe3yabTaTOB CBOEH AESITENbHOCTH, YMEHUSMU YMeTh J0Ka3bIBaTh
IPEIBUIETh BO3MOXKHBIE PE3YIbTAThl CBOMX XHMUYECKHE CBOMCTBA COIEH.
JICNCTBHI; 3anuceiBaTh YpaBHEHUS
Pa3BuTHe cnocoOHOCTH BBICITYIIIUBATH peaKiuii
cobeceHNKa, MOHUMATh €0 TOUKY 3PEHUS,
IPU3HABATh MIPABO IPYroro 4ejoBeKa Ha UHOE
MHEHUE;

49 CsolicTBa coJjieit OBnaseHre HaBbBIKAMU OPTaHU3AlNH y4eOHOU 3HaTh ONpeeIeHUe U

ACATCIbHOCTH, ITOCTAHOBKHU I_ICJICI\/’I,

KJIaccu(UKAIMIO coel




IJIAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
Pe3yJIbTaTOB CBOEH JESTEIbHOCTH, YMEHUSAMU
IPEIBUJETH BO3MOKHBIE PE3YIbTaThl CBOMX
JICUCTBHI,

PazBuTne cmiocoOHOCTH BBICTYIINBATH
coOecelHMKa, IOHUMATh €0 TOUKY 3pPEHUS,
IIPU3HABATh IIPABO IPYroro 4eJ0BEeKa Ha HHOE
MHEHUE;

dopmupoBaHue yMeHUI paboTath B IpYyIIIIE,
MIPEJICTaBIATh U OTCTaUBaTh CBOM B3IJISIbI U
yOexAeHUs, BECTU AUCKYCCHIO.

(HEexOTOpBIC CIIOCOOBI
MOJTY4YECHHS COJICH )

YMeTh 10Ka3bIBATh
XUMHYECKHE CBOMCTBA COJICH.
3anuchIBaTh YpaBHEHUS
peakuuii

50 9 ['eneTnueckas cBs3b Pa3BuTHE MOHONOIrMYECKON U TNAJIOTHUECKON YMmers npumensaTs 3YH,
MEX/Ty OCHOBHBIMU pedu, yMEHUS BBIPaXKaTh CBOU MBICIU U MOJTYYCHHBIC TTPU U3YICHUH
KJIacCaMH CrOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, TeMbl Ne5. B xone
HEOPraHMYeCKUX MMOHUMATh €T0 TOUKY 3PSHHS, IPU3HABATH MTPABO | BBHITOJTHEHUS TPEHUPOBOYHBIX
COeqUHEHNN JIPYTOTO YeJIOBEKAa HA THOE MHEHHE; YIOpaXHEHUH U 3aIaHU M.
OcBoeHuUE NPUEMOB JCHCTBHI B HECTAaHAAPTHBIX | 3HATH MOHATHE FT€HETHYECKOU
CUTYaIMSIX, OBJIAJICHUE IBPUCTUICCKUMHU CBSI3U. YMETh OCYIIECTBIISATh
METOJIaMU PEIICHHS TPoOIeM HEMOYKY MTPEBPAIICHHS.
51 10 | Ilpakmuueckasn paboma | OBnaneHue HaBbIKAMHU OpraHu3aluy yueOHOM YMeTh o0pamarses ¢

Ne6. Permrenne
SKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
«OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COEIMHEHUIT»

IEeITEIbHOCTH, IIOCTAHOBKH IIEJIEH,
IJIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSAMU
MPEABUACTh BO3MOKHBIC PE3YJIbTaThl CBOUX
JICNCTBHI,

XUMHYECKOM MOCYyA0H U
71a00paTOPHBIM
000pyI0BaHUEM,
HCI0Jb30BaTh
NpUOOpETECHHBIC 3HAHUS U
YMEHHUSI B ICATEIHHOCTH U
IOBCEIHEBHOM KU3HH I
0e301acHOTO 0OpaIeHus ¢
BEILIECTBAMH M MaTepHUAJIAMHU.
Hcnonn3oBath
NpUOOpEeTEHHBIEC 3HAHUS U
YMEHHUSI B PAKTUYECKOM
JIeATEIIbHOCTU U
MTOBCEIHEBHOM YKU3HU C




eJTbI0 0€3011acHOTO
oOpalieHus ¢ BEUECTBAMU U
MaTepuaIaMy |
9KOJIOTHYECKU TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH
cpene

52 11 | KontpoJanbHasi padota | OBiajneHue HaBbIKaMHU OpraHu3aluu yueOHOI YMeTh NpUMEHSATh 3HaHUS,
Ne3 mo Teme: JEeSITEILHOCTH, IIOCTAHOBKH IIEJICH, MOJTYYCHHBIC MPU U3YYCHUHN
«OCHOBHBIE KJIaCChI TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH pasnena «OCHOBHBIE KJIACCHI
HEOPraHu4ecKHX pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU HEOPraHUYECKUX
coequHEeHuI» MPEABUIETH BOBMOXKHBIE PE3yIbTaThl CBOMX COEIMHEHUIDY
JICHICTBHI,
Ilepuoanyecknii 3aKOH M CTPOCHHE ATOMA
( 7 yacoB)
53 1 Knaccuduxarus Pa3BuTne MOHOTOTHYECKOM M JHAJTOTHUECKOM 3HaTh ONpEIETICHNE
XUMUYECKUX DJIEMEHTOB. | p€YH, YMEHHSI BBIPAXKATh CBOU MBICIIH H MEePUOIMIECKOTO 3aKOHA.
[TonsaTue o rpymmax CrOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, Onpenenenue nepuoa,
CXOJHBIX DJIEMEHTOB. MMOHMMATh €T0 TOUYKY 3PCHHUS, IPU3HABATh MTPABO | 3HAYCHHE MOPSIKOBOTO
JIPYroro 4eroBeka Ha HHOE€ MHEHHE, HOMEDA.
OcBoeHue NPUEMOB JEHCTBHUI B HECTAaHAAPTHBIX
CUTYaIMIX, OBJIAJICHUE IBPUCTHICCKUMU
METOJIaMU PEIICHUsI MPoOIIeM;
54 2 [Tepuoanueckuii 3aKOH Pa3BuTHe MOHOJIOTHYECKOI U TUATOTUUECKOH 3HaTh OMNpeJIECTICHUE
J1. 1. Menneneena. peuH, YMEHHUS BBIPaXKaTh CBOU MBICIU U MEPUOIMYECKOTO 3aKOHA.
CIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, Ornpenenenue nepuoa,
MOHMMATh €ro TOYKY 3pEHHUs, IPU3HABATh IPABO | 3HAUYEHHE MOPSIKOBOTO
JPYroro 4eioBeKa HA HHOE MHEHHE; HOMEDA.
OcBoOCHHE NMPUEMOB JICHCTBUI B HECTAHIAPTHBIX | YMETh OOBSICHATH U3MCHEHHUE
CUTYaIUsIX, OBJI/ICHUE IBPUCTUUCCKUMU CBOMCTB 2JIEMEHTOB U UX
METO/IaMU pelIeHus mpooem; COEAMHEHUH, 3HATh TPUUHHY
3TOT0
55 3 [Tepuomuueckast Tabnuiia | Pa3BuTre MOHOJIOTHUYECKOM U JUATOT UYECKOM 3HaTh onpeeIeHue

XUMHYECKUX DJICMEHTOB
. Y. MeHngeneeBa

pcun, yMCHUSA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTH BBICJIYIIMBATDb CO6€C€I[HI/IK8.,

HEpUOINYECKOTO 3aKOHA.
Omnpenenenne nepuoja,




IIOHUMATh €r0 TOUKY 3pEHMs], IPU3HABATh IIPaBO
JPYyroro 4ejloBeKa Ha MHOE MHEHHUE;

OcBoeHue nNpuemMoB JIEHCTBUI B HECTaHAAPTHBIX
CUTYalUsiX, OBJIa/ICHUE IBPUCTUUECKUMU
METOJIaMU peLIeHUs MpoOeMm;

3HA4YECHUE MOPSAIKOBOIO
HOMeEDA.

YMeTh 00BACHATH U3MEHEHHE
CBOMWCTB 2JIEMEHTOB U UX
COCAVHEHUH, 3HaTh IPUYHHY
9TOTO

56 Crpoenue aToMma. Pa3BuTHe MOHOJIOrMYECKON U TNAJIOTHYECKON 3HaTh CTPOEHUE aTOMa,
CocraB aTOMHBIX S/Iep. | pe€4H, YMEHHUS BBIPAXKaTh CBOU MBICIU U COCTaB aTOMHOTO Sifpa.
NzoTormsl. CcroCOOHOCTH BBICIIYIIMBATh COOECETHUKA, Ornpenenenue U30TOIOB,3
MMOHMMATh €T0 TOUYKY 3PEHUS, IPU3HABATH NMPABO | BUIA U3ITYUCHHI
JIPYroro 4eroBeKa Ha MHOE€ MHEHHUE, YMeTh ONUChIBaTh
OcBoeHHE NPUEMOB JEHCTBUI B HECTAHJAPTHBIX | XUMHYECKUM 3JIEMEHT C
CUTYaIHIX, OBJIAJICHUE IBPUCTHICCKUMU TOCKH 3PEHHS CTPOSHUS
METOJIaMH PEIICHHsI PoOIIeM; aToMa, HaXOJUTh YEePThI
CXOJICTBA U OTJIMYHUS Y
H30TOTIOB
57 Pacnonoxxenue Pa3BuTHEe MOHOJIOTHYECKON U TUATIOTHYECKOU 3HaTh pacMoJIOKEHUE
3JIEKTPOHOB 10 pedn, yMEeHHUs BhIpa)KaTh CBOU MBICIU U 3JIEKTPOHOB 10 CIIOSIM,
SHEPTETUYECKUM CrOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, (hOPMBI AIEKTPOHHBIX
ypoBHsIM. CoBpeMeHHasi | MOHUMAaTh €r0 TOUKY 3pEHMs, IPU3HABATh MPaBo | opOuTasel, 3HaTh O
(dbopmynupoBKa JPYroro 4ejioBeKa Ha HHOE MHEHHE; MEPUOTUUECKUX U3MEHEHUSIX
MepHoIUIecKoro 3akona | OcBoeHue NprUeMoB JAeHCTBUI B HECTAHJIAPTHBIX | XUMUYECKUX CBOWCTBAX B
CUTYalUsIX, OBJIa/ICHUE IBPUCTUUECKUMU 3aBHCHMOCTH OT YKcia
METOJIaMU pelIeHUs Mpooiem; JJIEKTPOHOB B HAPYKHOM
3JIEKTPOHHOM CJIO€.
YMeTh 3aluchiBaTh CTPOCHUE
aTOMOB JJIEMEHTOB MEPBBIX
YeThIPEX MEePUOJIOB,
3aMUChIBATh SJIEKTPOHHBIE
(bOpPMYITBI U AIEKTPOHHBIE
SYEUKH 1711 aTOMOB
AJIEMEHTOB ATHX MEPUOJIOB
58 3HaueHue OBnajieHue HaBBIKAMHU CaMOCTOSATEIBHOTO 3HaTh POJIb NEPUOTUUECKOTO

NICPpUOAUYCCKOI'0 3aKOHA.

HpI/IO6peTeHI/I$[ HOBBIX 3H8.HPII>'I, OpraHu3alnn

3dKOHA I pa3sBUTHS HAYKH,




Hayunbie noctmxenus
. . MenneneeBa

y4eOHOM JIEeATEIILHOCTH, IOCTAHOBKH TIEJICH,
[JIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKHU
pe3ylbTaTOB CBOEH ACSITEIBHOCTU, YMEHHUSIMU
NPEeABUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX
JICUCTBHI,

Pa3zBuTHe croCOOHOCTH BHICITYIITUBATH
cobeceHrKa, TOHUMATh €T0 TOYKY 3PEHHUS,
MPU3HABATh MIPABO JIPYroro YeIoBeKa Ha MHOE
MHEHHE;

TEXHHUKH, 11 0000IIeHUS
U3BECTHBIX (DAKTOB M
OTKPBITHS HOBBIX: 3HATH
OCHOBHBIE 3TaIbl )KU3HU U
JeSITeTbHOCTH

A N.Menneneera

59 [ToBTOpEHUE N OBnaseHne HaBbIKaMU OPraHU3aluY y4eOHOI YMeTb NpUMEHSATH
0000111eHHE 110 TEME: NEeSITEIbHOCTH, TOCTAHOBKHU LIEJEH, MOJTYYCHHBIC 3HAHUS TIPU
[leproauueckuii 3aK0OH U | MJIAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH U3YYEHUHU TEME «
MEepUOINYECKasi CHCTEMA | PE3YJIbTATOB CBOEH JIEATEIIbHOCTH, YMEHUSIMH Ilepuonueckuii 3aK0H U
XMUMHUYECKUX DJIEMEHTOB | MPEABHUAETH BOZMOKHBIE PE3YJIbTaThl CBOUX nepuoIuIecKas cucreMa
. Y. Menneneena. e CTBHIA; XUMHUYECKHUX DJIIEMEHTOB
Crpoenue aToma. Hd.N.MenneneeBa. CtpoeHue

aToMa»
Crtpoenue BemecTBa. XUuMHYECKas CBA3b
(7 yacoB)

60 DIIEKTPOOTPUIIATEIb- dopMUpOBaHNE YMEHUN BOCHPUHUMATD, 3HaTh ONpeIEICHUE
HOCTb XUMUYECKUX uH(GOPMAIUIO B CIIOBECHOI, 00pa3HOii, XUMUYECKOU CBS3U.
3JIEMEHTOB CUMBOJIMYECKON popmax, aHATM3UPOBATh U DIIEKTPOOTPULIATEIIBHOCTb.

nepepadaTeiBaTh MOJIYYCHHYIO HH(GOPMALIKIO B KoBasienTHas nonsipHas u

COOTBETCTBUU C NIOCTABJICHHBIMHU 3a/1a4aMHU, HEIOJISIPHASL CBSI3H, SHEPT U

BBIJIEJISITH OCHOBHOE COJIEpKAaHNE IPOUYUTAHHOTO | CBSI3U.

TEKCTa, HAXOJUTh B HEM OTBETHI Ha YMeTb onpeaensirtb

MIOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro; pa3uyHbIe BUAbBI
KOBAQJICHTHOM CBSI3H,
3alUChIBaTh CXEMBbI
00pa3oBaHUs BEILIECTB C
KOBAQJICHTHOH IOJIAPHON U
HENOJIIPHOM CBSI3bIO

61 KoBanenTHas cBs3b. Pa3BuTHEe MOHOJIOTNYECKON U AUATIOTUYECKON 3HATh ONPEJIEIICHNE

Hons{pHas{ W HCTIOJIAAPpHAsA

pCun, YMCHHUS BbIpAXXaTb CBOU MBICIIN U

XUMHUYECKOHN CBA3U.




KOBAJICHTHBIC CBA3U

CIIOCOOHOCTH BBICIYIIUBATh COOECEIHUKA,
IIOHUMATb €r0 TOUKY 3pEHMS], IPU3HABATh IIPaBO
JPYyroro 4ejloBeKa Ha MHOE MHEHHUE;

OcBoeHue nNpuemMoB JIEHCTBUI B HECTaHAAPTHBIX
CUTYalUsiX, OBJIA/IEHUE IBPUCTUYECKUMU
METOJIaMU peLIeHUs MpoOIeMm;

DIIEKTPOOTPULIATEIIBHOCTb.
KoBasieHTHas nosnsipHas u
HENOJIIpHasl CBSI3U, SHEPT U
CBSI3H.

YMeTs onpenensarsb
pa3Iu4HbIE BUJIbI
KOBAJICHTHOM CBS3H,
3aMMChIBaTh CXEMBI
00pa3oBaHUs BEIIECTB C
KOBAQJICHTHOM IOJISIPHON U
HEIOJISIPHON CBSI3BIO

62 HMounnas cBs3b OBJazeHre HaBBEIKAMH CaMOCTOSTEILHOTO 3HaTh ONpeIeIeHEe HOHHOM
MPUOOpPETEHNS HOBBIX 3HAHUM, OpraHU3aluN CBS3U, MEXaHU3M €€
y4eOHOM e TeTbHOCTH, MOCTAHOBKH IIEJIEH, 00pa3zoBaHus, IOHITHE O
MJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OIIEHKH CTEINEHN OKUCIIEHUSL.
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU YMeThb onpeaensaTh HOHHYIO
MPEIBUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX 1 KOBAJICHTHYIO CBSI3U B
JICHCTBHI, pPa3JIMYHBIX BEIIECTBAX,
Pa3ButHe criocoOHOCTH BBICTYIIIMBATH COCTaBJISITh CXEMBI
cobeceHrKa, TOHUMATh €T0 TOUYKY 3PCHHUS, 00pa3oBaHUsI HOHHBIX
MIpU3HABaTh PaBO APYroro YejJoBeKa HA MHOE COCIUHEHUH
MHCHIUE;
63 BanentHocTh 1 cTeneHs | Pa3BuTHE MOHOJIOTHYECKOM M JUAIOTHYECKOM YMeTh onpeaesiTh
OKHCJICHHS. peuu, YMEHUSI BbIpaXaTh CBOU MBICIIH U BaJICHTHOCTH M CTEIICHU
CIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, OKHCJICHMS DJIEMEHTOB
MIOHUMATh €ro TOUKY 3pEHHUs], IPU3HABAThH IIPABO
JpYroro 4ejoBeKa Ha MHOE€ MHEHUE;
OcBoeHue NMpUEeMOB JEHCTBUI B HECTAaHIAPTHBIX
CUTYaLMSIX, OBJIAJICHUE IBPUCTUUECKUMHU
METOJIaMU pelieHus mpooiem;
64 OKMCIIUTEIIBHO- Pa3zBuTHe MOHOJOrHYECKONH U JUAIOTHUECKOM YMeETh COCTaBIIATh
BOCCTAHOBHTEJIbHEIC peuH, yMEHUs BbIpaXKaTh CBOU MBICIIU U OKHCIIUTENBHO-
peakuumn CIIOCOOHOCTH BBICTYIIIMBATh COOECETHUKA, BOCCTAHOBHTEJIHLHEIC

INOHUMATH €TI0 TOYKY 3pCHUA, IIPU3HABATH ITPABO

pcaKknuun, onpCaACIsATb




JPYroro 4ejloBeKa Ha MHOE MHEHHUE;
OcBoeHue NpuemMoB JIEHCTBUM B HECTaHAAPTHBIX
CUTYalUsiX, OBJIA/IEHUE IBPUCTUUECKUMU
METOJIaMU peLIeHUs poOeM;

OKHCIIUTCIIb U
BOCCTAaHOBHUTCIIb

65 [ToBTOpEHUE N OBnazeHre HaBbIKAMU OPraHU3alUU y4eOHOI YMeTb NPUMEHATh 3HAHUS,
o0o01IeHue mo reme: JeATEIbHOCTH, IOCTAaHOBKH IIEJIEH, YMEHUS ¥ HaBBIKH TIPH
«CTpoeHH€ BEILECTB. IUTAHUPOBAHMSI, CAMOKOHTPOJISL M OLIEHKU BBINIOJIHEHUH
XUMHUYECKas CBA3b» Pe3yJbTaTOB CBOEH JEeSTEIbHOCTH, YMEHUSAMU TPEHUPOBOUYHBIX
MIPEIBUJIETh BO3MOKHBIE PE3YIbTaThl CBOMX yIpaXHEHUH U 3aJaHuil
JICHCTBHI,
[IpnoOpereHue onbITa CAMOCTOSTENBHOTO
MOMCKa, aHaJIu3a U 0TO0pa HHPOpMAIUU
Pa3BuTne MOHOIOTHYECKOM M JHAJTOTHUECKOM
pedn, yMEHHUs BbIpa)KaTh CBOU MBICIU U
CrtOCOOHOCTH BBICJIYIIMBATh COOECETHUKA,
66 KonTpoabHas padora | OiajeHue HaBbIKAMU OpraHU3aIMN yueOHOM YMeTb NpUMEHSATH
Ned mo Tremam JESITEIIbHOCTH, TOCTAHOBKH MOJIy4YE€HHbIE 3HAHUSI TPU
«Ilepuoanuecknii Lenel, IUNIAaHUPOBAHUSI, CAMOKOHTPOJISL U OLICHKH | U3YYEHUU TEME
3akon JI.H. pe3ybTaTOB CBOEH ACSATEIBHOCTH, YMEHUSIMU
MemnaeneeBa, MPEABUAETh BOBMOXHBIE PE3YyJIbTaThl CBOUX
«CTtpoenue atomay, NENCTBUN;
«CTpoeHue BemecTBa»
67-68 Pe3epBHBIE YPOKH




IHOYPOYHOE IIVIAHUPOBAHHUE 9 KJTACC

Ne Ne Tema ypoxka [Lmanupyembie pe3ysbTaThl Homarnee
ypoka | ypox 3a/laHue
1o a 1o MeranpeameTHbIe [IpenmerHbie

IJIaHy | TeMe

MHuorooopa3ue xumudeckux peaxkuuii (16 1)

1 1 OKHUCIIUTEIBHO — OcBoeHMe MPUEMOB JICHCTBUN B HECTAHIAPTHBIX | 3HATH MOJXOJIBI K §1 ymp 1-3
BOCCTAaHOBUTEILHBIE CUTYaIMSIX, OBJIAJICHUE IBPUCTHUECCKUMU KJIacCU(PTKAIIMY XUMUYECKUX
peakuuun MEeTOJIaMU petieHust mpoobseM Passurue peakuuii. YMeTb OnpeaeisiTh

CcroCOOHOCTH BBICHIYIIMBATh COOECETHUKA, CTETNEHU OKUCIICHUS

MMOHUMATh €r0 TOYKY 3PCHHS, MPU3HABATh MTPABO | XUMUYECKUX DJIEMEHTOB. 3HATh
JIPYroro 4eroBeKa Ha HHOE€ MHEHHE, MOHSTHE TIPOIIECCOB OKUCIICHUS
®dopmMupoBaHUe YMEHUI pabOTaTh B TPYyIIIE, Y BOCCTaHOBJICHUS. Y METh
MPEACTABIATh U OTCTAUBATH CBOM B3TJISIIBI U onpenensite OBP

yOexAeHUs, BECTU AUCKYCCHIO.

2 2 OKHUCIUTEIBHO — Pa3BuTre MOHOIOrMYECKOM U IUAJIOTUYECKON 3HaTh CYNTHOCTH METOA § lymp 4-6,
BOCCTAHOBUTEJIbHbIE pe4H, yMEHHUs BbIPaXKaTb CBOU MBICIIU U 3JIEKTPOHHOTO OanaHca mpu TECT
peakiuu CrIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, paboTe ¢ ypaBHECHUSIMHA

IIOHMMATh €r0 TOUKY 3PEHMS, IPU3HABATH [IPABO | XMMUYECKUX PEAKIUN
JpYroro 4yejoBeKa Ha HHOe MHeHue; OCBOEHUE
IPUEMOB JACUCTBUI B HECTAHJAPTHBIX
CUTYaLMSIX, OBJIAJCHUE 3BPUCTUYECKUMU
METOJIaMU pelieHus mpooem;
3 3 TemoBoit s ekt Pa3BuTHE MOHOOIrMYECKOHN U 1MAJIOTUYECKON 3HaTh BaKHeHmMe xumuueckue | §2 ymp 3-4

XUMHNYCCKHX peaKI_lI/Iﬁ.

OK30- 1
SHJOTEPMHUYECKHE
peakuum.
Jlabopamopnas
paboma c
npuMeHeHuem

yughposoii
nabopamopuu TP.

pcuu, yMCHHUA BbIpaXXaTb CBOU MbICJIIN U
CIIOCOOHOCTH BBICJIYIINBATDb CO6€C€,I[HI/IK3.,
INIOHUMATH €T0 TOYKY 3pCHUA, IIPU3HABATDH IIPABO
APYroro 4€JI0BCKa Ha UHOC MHCHUC,

MOHATHS: TEIIOBOH 3P deKT
XUMHYECKON peaKiu,
KJIacCU(UKAIHS XUMHYECKIX

peakiuii o TermioBomy PdexTy.

YMeTh pemaTh pacueTHbIE
3a/1a4¥ 110 TEPMOXUMHUYECKUM
YpaBHEHHSIM




CKOpOCTh XUMUYECKUX

Pa3BuTre MOHOJIOTUYECKOU U TUAJIOTUUECKON

3HaTh Ba)KHEHIIINE XUMUYECKHE

§3 ymp 4,

peaxkuuii. peun, yMEHHUs BbIPaKaTh CBOU MBICIIU U HOHSTHSL: CKOPOCTh XMMHUYECKUX | TECT
[lepBoHauanbHbIe CIOCOOHOCTH BBICITYIIMBATh COOECETHIKA, peakuui, katanus MccnenoBarb
MIPE/ICTaBICHUS O NOHMMATb €r0 TOUKY 3pEHHUs, IPU3HABATh [IPABO | YCJIOBHUS, BIUSIOLINE HA
KaTajause. JPYroro 4ejoBeKa Ha MHOE MHEHMUE; CKOPOCTb XUMHUYECKUX PEAKIUI
Ilpakmuueckasn OBnaseHre HaBbIKAMU OPraHU3aluU y4eOHOI YMmets oOpatatscs ¢ 81,2, 3
padoma Ne 1. JESATEIbHOCTH, IIOCTAHOBKH LICJIEH, XUMHUYECKOU MTOCYI0N U KJaccuuka
N3yuenue BnusHUs IJIAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH 71a00paTOpPHBIM 000PYIOBAaHUEM, | LM
YCIIOBU TIPOBEJCHUS pe3yJbTaTOB CBOEH JESITEbHOCTH, YMEHUSAMU HCIO0JIb30BATh MPUOOPETEHHBIE | XUMUYECKHX
XUMHMUYECKUX peaKlni MIPEIBUJIETH BO3MOKHBIE PE3YIbTaThl CBOMX 3HAHMSI U YMEHUS B JIEATEIILHOCTH peakuuid
Ha €€ CKOPOCTb. e CTBHIA; ¥ TIOBCETHEBHOM >KU3HU JJIs
Jlabopamopnas 0e301macHOTO OOpaIeHus ¢
paboma c BELIECTBAMH U MaTepHUaIaMH.
npumeneHuem Hcnonb3oBaTh NpuoOpeTeHHBIE
yughposoii 3HAHUS U YMEHUSI B
nabopamopuu TP. MPAKTUYECKON JESITETLHOCTH U
MOBCEIHEBHOM JKU3HHU C LENbIO
0e301acHOTO OOpaIeHus ¢
BELIECTBAMH U MaTepuaIaMu U
9KOJIOTHYECKH IPAMOTHOTO
MOBEJICHUS B OKpYXKAIOIIeH cpeie
O6parumbie 1 ®opMUpOBAHNE YMEHUN BOCHPUHUMATD, O06o06mmaTe 3HaHUs O pacTBopax, | § 5 ymp 2-3,
HeoOpaTHMbIe peakMU. | HHPOPMAIIUIO B CIIOBECHOM, 00pa3HOi, MPOBOJUTH HAOIIOIEHUS 32 TECT
[Tonsitue o CUMBOJIMYECKON popmax, aHATTM3UPOBATh U MPOXOXKACHUEM XUMHUECKUX
XUMHYECKOM nepepadaThiBaTh MOJIYYCHHYIO HH(GOPMALIKIO B peaxiuii B pacTBopax. 3HaTh
paBHOBECHH. COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH, BaYKHEHIIINE XUMHUECKUE
BBIICTISITH OCHOBHOE COJIEpP:KaHKE IPOYUTAHHOTO | MOHATHUA: 00paTUMOCTh
TEKCTa, HAXOJUTh B HEM OTBETHI HA XUMHYECKUX PeaKIINid,
MOCTaBJIEHHBIE BOIPOCHI XHUMHYECKOE PaBHOBECHE
CymHocTs npouecca Pa3BuTHEe MOHOJIOTHYECKON U AUATIOTUYECKON 3HaTh BaKHeNIMe xumuueckue | §6,7, rect

ANEKTPOJUTUUECKOU
JIIUCCOLIUAIINU.

pcun, yMCHUSA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTHU BBICJIYIIINBATDb CO6€C€I[HI/IK8.,
IMOHUMATHh €T0 TOYKY 3pCHUA, IIPU3HABATH ITPABO
APYyroro 4€JIOBCKa Ha UHOC MHCHUC,

MMOHATHUS: TUCCOLUAIIS,
ANEKTPOJIUT, MEXAHU3M
npoliecca TMCCOUAlUN.

VYMeTh 3alHuChIBaTh YPaBHCHUSA




JMCCOIIMAIIMU KUCIIOT,
OCHOBAHUH M COJIEH 3HATH
OHpeIleJIeHI/Ie IIOHATUA

8 8 Jlucconmanus KUCIoT, «pacTBOPEI», BUJBI PACTBOPOB,
OCHOBAHUH U COJICH. CBOWCTBA BOJIBI KAK
pacTBOpPUTEIIS
YMeTb 00BICHATH MPOLIECC
pacTBOpPEHUS C TOUKH 3PEHUS
ATOMHO- MOJIEKYJISIPHOTO
yueHus
9 9 CusnbHbIe U ci1adbie Pa3BuTre MOHOJIOTHYECKOW U JUATIOTHYECKON 3HaTh BaxXHEUIIuEe XumMuieckue | §8, Tect
aeKTposuThl. CTENeHb | pedr, yMEHHS BBIPaKaTh CBOM MBICTH U TOHSITHS: TUCCOIIHAIINS,
JMCCOLIMAIINU. CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, JJEKTPOJIUT, MEXaHU3M
Jlabopamopnas MMOHUMATh €r0 TOUKY 3pEHMUs, TPU3HABaTh MIPAaBO | MpOIecca JUCCOLUALINY.
paboma c JPYroro 4yejioBeka Ha HHOE MHEHHE; YMeTh 3aInchiBaTh YpaBHCHHUS
npumeHeHuem JMCCOLIMALUU KUCIIOT,
yughposoti OCHOBAHUH M coJiei
nabopamopuu TP.
10 10 Peakun nonHoro [ToHnMaTh paznuuus MexXIy YMeTh 3anuceiBaTh ypaBHeHus | §9 ymp 3-6
oOMeHa 1 YCIIOBHUS UX TEOPETUUECKUMH MOJEINSIMU U peaTbHbIMU XUMHYECKUX PeaKlnii B HOHHOU
MPOTEKAHUS o0wvexTaMu; POpMUPOBAHUE YMEHHIM dopme. 3HaTh yCIOBUS
BOCIIPUHUMATh, HHPOPMAIIHIO B CIIOBECHOM, MPOTEKAHUS XUMHUYECKUX
00pa3HO, CHMBOJIMYECKOH (hopmax, peakIui 10 KOHIa
aHAJIM3UPOBATH U NepepadaThiBaTh MOJTYYECHHYIO
UH(GOPMAIIMIO B COOTBETCTBUU C
MOCTABJIEHHBIMU 33J]Ja4aMU, BbIICSATH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B
HEM OTBEThI Ha NOCTABJICHHbIE BOIPOCHI
11 11 XuMu4eckue cBoiicTBa | Pa3BuTre MOHOJIOTMYECKON U TUATOTHUECKOM 3HaTh XUMHUYECKUE CBOMCTBA §9, TecT

OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX
COCIMHEHUH B CBETE
npeacrasienuit TO/ u
OBP

pcun, yMCHUSA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTH BBICJIYIIMBATDb CO6€C€,I[HI/IK3.,
IMOHUMATHh €T0 TOYKY 3pCHUA, IIPU3HABATH ITPABO
APYTroro 4€JI0OBCKa Ha THOC MHCHUC,

OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECTMHEHUMN.
YMeTp 3anuchiBaTh YpaBHEHUS
XUMHUYECKUX PEAKIUN B HOHHOMN
dbopMe, IPUMEHSTH METOT




3IIEKTPOHHOTO Oananca nmpu
nanucanuu OBP

12 12 XUMHYECKHE CBOMCTBAa | Pa3BHTHE MOHOJIOTMYECKON U TUATIOTHIECKOU 3HaTh, XUMHUYECKHE CBOMCTBA 88,9
OCHOBHBIX KJIACCOB peuu, yMEHHUS BBIPaXKaTh CBOU MBICIHU U OCHOBHBIX KJIACCOB TeTpaab
HEOPraHMYeCKUX CIIOCOOHOCTH BBICTYIIMBATH COOCCETHUKA, HEOPraHUYECKUX COCTUHECHUH.

COCIMHEHUH B CBETE MOHUMATh €ro TOUKY 3PEHHs, PU3HABATH NIPaBO | YMETh 3aluChIBaTh YpaBHEHUS

npeacrasienuit TOJ u | Apyroro yenoBeka Ha MHOE MHEHUE; XUMHYECKUX PEAKIIUN B HOHHOM

OBP dbopMe, IPUMEHSATh METOT
AIIEKTPOHHOTO OajlaHca npu
Hanucanuu OBP

13 13 O6061menue mo reMaM | PazBuTue MOHOJIOTMYECKOHN M TUAIOTHUECKOM 3Hath onpeneneHue ruaponusa | §10, ymp 2-3
« Kimaccudukanms pe€4H, YMEHHS BBIPAXKaTh CBOU MBICIH U cojen. YMeThb [TpakTueck
XUMUYECKUX PEAKIUi» | CHOCOOHOCTH BBICIYIIMBATH COOECETHUKA, KJaccu(pUIMpoBaTh XUMHUUECKHE | ast paboTa
1 «IJEKTPOJIUTHYECKAs] | TOHMMATh €ro TOUKY 3pEHHUsI, MPU3HABATh IPABO | PEAKIUH, 3aIMUCHIBAThH No 2.
JTUCCOTTHAITHS JIPYroro 4eloBeKa Ha HHOE€ MHEHHE, YpaBHEHUST XUMUYECKUX

peakuuii B MOHHOU hopme,
pelaTh pacyeTHbIE 3a/]auH,
OCYILIECTBIISATH LEMOYKU
XUMHYECKUX YPaBHEHHI

14 14 Ilpakmuueckasn OBnajieHue HaBBIKAMH OPTaHU3aUN y4eOHOM YMeTh 0OparaThbes ¢ TETPaIb
paboma No 2, JIeSITeILHOCTH, ITOCTAHOBKU IIEJICH, XUMHYECKOM MOCYI0H 1
Pemenue IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU 1a00paTOPHBIM 000PYIOBaHHEM,
AKCIIEPUMEHTAIBHBIX PE3yNbTaTOB CBOEH JESTENLHOCTH, YMEHUSMU HCII0JIb30BaTh MPUOOpPETEHHbBIE

3a7a4 1o TeMe
«CBoOiiCTBa KHCIIOT,
OCHOBAHMH U COJICH KaKk
ANEKTPOJIUTOBY

MPEABUACTh BO3MOKHBIC PE3YJIbTAThl CBOUX
JICNCTBHI;

3HAHUS U YMEHHS B
NEATEALHOCTH U IIOBCEIHEBHOM
JKU3HU 1711 0€30I1aCHOTO
oOpalleHHs C BEIECTBAMU U
MmaTepraiamu. Vcronp30BaTh
npuoOpeTeHHbIC 3HAHUS U
YMEHUS B TIPAKTUIECKOM
JIEATENILHOCTH U ITIOBCEIHEBHOM
’KM3HU C LIENBI0 0€30IMacHOro
oOpalleHus ¢ BEECTBAMU U




MarepuaiamMu U 3KOJIOTHUYECKH
T'paMOTHOI'O IMOBCACHUA B
OKpY>Kalollel cpejie

15 15 KonTtpoasnas padora | OBiaseHue HaBbIKaMU OpraHu3aluy yu4eOHon YMeTh NpUMEHSATh 3HaHUS,
Nel « Knaccudukanust | nesiTenbHOCTH, MOCTAHOBKH LIEJIEH, MOJIy4YEHHBIE [TPU U3YYEHUH TEM
XMUMHMUYECKUX PEeaKLUUi» | MJIAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKU
U «OJIEKTPOJINTUYECKAs] | PE3Y/IbTaTOB CBOEH JIEATEIBHOCTH, YMEHUSAMHU
JIMICCOLIMAITUS MIPEIBUJIETh BO3MOKHBIE PE3YIbTaThl CBOMX
16 16 AHanu3 UTOroB JICHCTBUIA
KOHTPOJIbHON paboThI
Nel.
Mmuoroo0Opasue BemectB ( 45 yaca)
17 1 [Tonoxenue ranoreHoB | [loHnMaHue pazmuauil Mexay OOBACHATH 3aKOHOMEPHOCTH §12 ymp 2,
B NEPUOIUYECKON TEOPETUYECKUMH MOJEISIMU U peaTbHbIMU W3MEHEHHUS CBOIICTB HEMETAVIOB B | TeCT
TabJIUIE U CTPOCHUE UX | OOBEKTaMU; nepuojax u rpymnmnax.
atomoB. CBONCTBA, PopMHpOBaHHE YMEHUIN BOCIIPUHUMAT, XapakTepu30BaTh TAIOTEHBI Ha
MOJIy4YeHUe 1 nH(OpPMaLIHIO B CIOBECHOM, 00pa3HOH, OCHOBE UX IOJIOKEHUS B
MIPUMEHEHHE TAIOTEHOB | CUMBOJIMYEeCcKol (hopMax, aHaTU3UpOBaTh U NepuoINIecKoit Tadnuie u
niepepabaTbIBaTh MOJYYCHHYIO HHOOPMAIIUIO | 0COOCHHOCTSX CTPOCHHS MX aTOMOB
B COOTBETCTBUU C MOCTAaBJICHHBIMU CBOICTBA raJloreHoOB
3a/ladyaMH, BBIIETISITH OCHOBHOE COJIEpP)KaHUe
MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI Ha MOCTABJICHHBIE BOITPOCHI
18 2 Xiop. CBoiicTBa 1 Pa3BuTre MOHOJIOTHYECKOHU U 3HaTh XUMUYECKHUE CBOMCTBA §13 ymp
MIPUMEHEHHE XJI0pa. JMAJIOTUYECKOM pedr, yMEHHUs BhIpaXKaTh raJIOr€HOB Ha MpUMeEpe XJIopa. 5,6,Tect
CBOU MBICJIM U CHOCOOHOCTH BBICITYIIUBATh OrnuceiBaTh CBOMCTBA BEIIECTB B
cobecelHMKa, MOHUMATh €T0 TOUKY 3PEHUS, XO/JI€ IEMOHCTPAIlMOHHBIX U
IpU3HABATh MPaABO JIPYroro YejoBeKa Ha nabopatopHbIX onbITOB . [IpaBuna
WHOE MHEHHUE; noBejenus rmpu YC
19 3 X0pOBOIOPOA: OBnajieHuEe HaBbIKAMU OpraHU3aluu 3HATHL XUMHUYECKHE CBOIICTBA 814

IOJIYUYCHHUEC U CBOMCTBA

yueOHOM e TeNIbHOCTH, TOCTAHOBKH IENEH,
IJIAaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH
PE3YNbTATOB CBOEH IEATEILHOCTH,
YMEHUSIMH MPEIBUJIETH BOBMOKHBIE

COCIMHECHUH TraJIOreHOB Ha TIPUMEpe
xaopoBojopoaa. Cobmronats
TEXHUKY 0€30MacCHOCTH. Y METh
NPUMEHSITh 3HAHUS, YMCHUS U




pe3yJbTaThl CBOUX JCUCTBHIA;
[TproOpeTeHue ompITa CaMOCTOSTETHHOTO
NIOMCKa, aHAJIHM3a U 0TOOpa HHPOpMALUU
Pa3BuTre MOHOJIOTHYECKOU 1
JUATIOTUYECKON peur, yMEHHS BBIPAKATh
CBOU MBICJIA U CITIOCOOHOCTH BBICITYIIHBATh
co0ecenHUKa,

HABBIKU TPU BHITIOJTHCHUH
TPEHUPOBOYHBIX YIIPAKHEHUHN U
3aganuii. ONUCBHIBATH CBOMCTBA
BCIIECTB B XOJIE
JEMOHCTPAIIHOHHBIX U
1a60paTOPHBIX OIBITOB

20 Consinas xkucnota u ee | OBnazieHNe HaBBIKAMH OPTaHU3aAIUN 3HaTh CBOIICTBA KJIACCOB § 15 ymp
CoJIn y4eOHOM e TEeTbHOCTH, TIOCTAHOBKHU 1I€TIeH, | HEOPraHMYECKUX COCAMHEHUH. 2,3,TecT
TJIAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKHU Pacnio3naBath ONBITHBIM ITyTEM [TpakTuueck
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, pacTBOPHI XJIOPUIOB, OPOMHJIOB, ast pabora
YMEHUSIMH NIPEIBUIETh BO3MOKHBIE WOJUJI0B. YMETh MPUMEHSTh No3.
pe3ynbTaThl CBOMX JACHCTBUN; 3HAHUS, TIOJTyYEHHBIE TIPH H3yUYEeHUN
TeMbl. ONNCHIBATh CBOMCTBA
BEIIECTB B XOJIE
JIEMOHCTPAIIMOHHBIX U
71a00pPATOPHBIX OIBITOB
21 Ilpakmuueckasn OBnajgeHne HaBBIKAMH OpPTaHU3aliy yaeOHOH | YMeTh 00pamarbcsi ¢ XAMUYECKOH | TeTpaib
paboma Ne3. JeSTENbHOCTH, IOCTAHOBKH LIEJIEH, MOCYI0# M JTabOpaTOPHBIM
[Tonydenue consiHOM IJTAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKH 000pyTI0BaHHEM, HCTIOIH30BATh
KHCJIOTHI M U3yYEHUE €€ | PEe3YJbTaTOB CBOCH JIEATEILHOCTH, YMEHUSIMH | IPUOOPETEHHBIC 3HAHUS U YMCHUS
CBOMCTB MPEBUIETh BOBMOKHBIC PE3YJIbTAThl CBOMX B JICITEIILHOCTH U ITIOBCETHECBHOM
JICNCTBHI, SKA3HU U1 0€30I1aCHOTO
oOpalieHus ¢ BEeeCTBAMH U
Marepuaniamu. Mcrnonb30BaTh
NpUOOpETEHHbIC 3HAHUS U YMEHUS
B MPAKTUYECKOMN JAEATETBHOCTH U
IMOBCEIHEBHOM JKH3HHU C 1IEJIBIO
0e301acHOTO 00paIeHus ¢
BEILIECTBAMH U MaTepuajaMu U
HKOJIOTUYECKU TPAMOTHOTO
IIOBEJICHUS B OKPYXKAIOIIEN Cpee
22 [lonoxxenue OBnazseHre HaBBIKAMU OpraHu3anuu yaeoHon | OObSICHITh 3aKOHOMEPHOCTH § 17 ynp 4,
KHCJIOPOJIa U CEPHI B JIeSITeIbHOCTH, IIOCTAHOBKH IICIICH, M3MEHEHUs CBOMCTB KUCJIOPOa U TECT




MEPUOINYECKOMN
CUCTEME XMMHUYECKHUX
JJIEMEHTOB , CTPOCHUE
UX aTOMOB.
Amorponus cepsl

IJIAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
Pe3yJIbTaTOB CBOEH JESTEIbHOCTH, YMEHUSAMU
IPEIBUJETH BO3MOKHBIE PE3YIbTaThl CBOMX
JICUCTBHI,

PasBuTne cmocoOHOCTH BBICTYIINBAThH
co0ecelHMKa, IOHUMATh €r0 TOUKY 3PEHMS,
dopmupoBaHue yMEHUI paboTath B IpyIIIIE,
MIPEJICTaBIATh U OTCTaUBaTh CBOM B3IJISJIBI U
yOexAeHUsl, BECTU JUCKYCCHIO.

Cepsl B Ipymmnax. XapakTepu3oBaTh
Ha OCHOBE MX TOJIOXKECHHUS B
NepUOINUECKON TaldnuIe U
OCOOEHHOCTSIX CTPOEHHUS UX aTOMOB
CBOWCTBA KHUCJIOPOJA U CEPBI
.3HaTh AJUIOTPOIHbIE
MOIU(UKAIIH CEPBI

23 CaoiicTBa u OBnazeHue HaBBIKAMU OpraHu3anuu yaeOHol | 3HaTh : Pusnyeckue u xumudeckue | §18 ymp 3,
MIPUMEHEHHE CEPBI NESITETFHOCTH, TIOCTAHOBKH IICJICH, CBOMCTBA M MPUMEHEHUE CEPHI. TeCT
MJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OIIEHKH OnuceIBaTh CBOMCTBA BEIIECTB B
pe3ynbTaTOB CBOEH ACSITEIBPHOCTH, YMEHHUSIMHU | XOJ€ IEMOHCTPAIIMOHHBIX U
MPEABUIETH BOBMOXKHBIE PE3YyIbTaThl CBOMX 71a00PAaTOPHBIX OTIBITOB
JICHCTBHI,
24 CepoBoaopo. [Tonnmanue pazamuuil TECOPETUYECKUMU 3HaTh : 0COOEHHOCTH §19 ymp 2-
Cynbdunsr . MOJEJISIMU U peabHbIMU O0BEKTaMU; BOCCTaHOBUTEJIbHBIX CBOMCTB 4, Tect
®opMUpOBaHHE YMEHUN BOCHPUHUMATD, CEpPOBOJIOPOIA, €r0 00JaCTH
WH(POPMAIIHIO B CIIOBECHOU, 0Opa3HOM, MIPUMEHEHUS
CUMBOJIMYECKON popmax, aHATM3UPOBATh U YMeTh 10Ka3bIBaTh HATUYUE
nepepabaThiBaTh MOJYYCHHYIO HH(GOPMALIUIO | CYyIb(UI — HIOHOB OIMBITHBIM ITYTEM.
B COOTBETCTBUU C IIOCTABJICHHBIMH 33/1a4aMH,
BBIJIETISITH OCHOBHOE COJIEp)KaHUe
IMPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI Ha IIOCTABJIEHHBIE BOITPOCHI
25 Oxcug cepsr (1V). [ToHumaHue pa3nyuil TEOPETUYECKUMHU YMeTh OIMChIBaTh CBOMCTBA §20 ymp 2,4

CepHI/ICTaH KHCJIOTa U
€€ COJIN.

MOJICJISIMU ¥ PEaIbHBIMU 00bEKTaMH;
dopmupOBaHUE YMEHUN BOCIIPHHUMATD,
uH(OpMaIHIO B CIIOBECHOH, 00pa3HOH,
CUMBOJIMYECKON popmax, aHATM3UPOBATh U
nepepabaTeiBaTh MOTYISHHYIO HH(HOPMAIIUIO
B COOTBETCTBUU C IMOCTABICHHBIMH 33/1a4aMH,
BBIJIETISITH OCHOBHOE COJIep)KaHUe
MPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM

okcuna cepsl (IV), cepaucroit
KHCJIOTBI U €€ COJICH.
Hcnonb30Bath MpuoOpeTeHHbBIE
3HAHUS ¥ YMCHUS B TIPAKTUYECKOM
JESITeIbHOCTH U TTOBCETHEBHOM
YKU3HH C IIeTTbI0 0€30MacHOro
oOpallleHus ¢ BelecTBaAMU U
MaTepHallaMH M DKOJIOTHUECKU




OTBCTBI HAa MOCTABJICHHBIC BOIIPOCHI

T'paMOTHOI'O IMOBCACHUSA B
OKpY>KalollleH cpejie

26 10 Oxcup cepsr (V). [lonumanue paznuuuii TEOPETUUECKUMU YMeTh onuckiBaTh CBONCTBA , 821
CepHnast kuciora u ee MOJIETISIMU U peaJIbHBIMU 00bEKTAMU; okcuza cepsl (VI) u cepHoit
COJH. PopMHUpPOBaHUE YMEHUH BOCIIPUHUMATD, KHCJIOTBI M €€ COJIEH.
MH(POPMALIUIO B CIIOBECHOH, 00pa3HOH, Hcnosb30BaTh NpUOOpETEHHbBIE
CHUMBOJIMUECKON (hopMax, aHATM3UPOBATH U 3HAHMS U YMEHUS B IPAKTUYECKOU
nepepadbaThIBaTh NOJYYEHHYIO HHQOPMALIMIO | IESTEIbHOCTH U TOBCEAHEBHOM
B COOTBETCTBUU C MOCTaBJICHHBIMU 3a7jauaMy, | KU3HH C 1eJIbI0 0€3011acHOTO
BBIJIEIISITh OCHOBHOE COJIEP)KaHNE o0pallleHus ¢ BElleCTBAMU U
MIPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM MaTepuagaMH 1 S3KOJIOTMYECKU
OTBETHI Ha TMIOCTABJIIEHHBIE BOIIPOCHI rPaMOTHOTO MOBEACHUS B
OKpY>Kalolleu cpeje
27 11 OKucauTenbHbIC Pa3BuTHE MOHOOTHYECKON M TUATOTUYECKON | 3HATH : 0COOCHHOCTH [TpakTnueck
CBOICTBa pedn, yMEHHUs BhIpa)KaTh CBOU MBICIU U OKHUCJIMTEIHbHBIX CBOWUCTB ast pabota
KOHIICHTPUPOBAHHOU CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, KOHIICHTPUPOBAHHOW CEpHOM Ne4.
CEPHOM KUCIIOTHI IIOHUMATh €r0 TOUKY 3PEHUS, IPU3HABATH KHUCJIOTHI , 00JIaCTH MPUMEHEHUS
MIPaBO JAPYroro 4ejJoBeKa Ha NHOE MHEHUE; CepHO Kuciotel . OnuChHIBaTh
OcBoeHue NMPUEMOB JEHCTBUH B CBOMCTBA BEIIECTB B XOJ€E
HECTaHJAPTHBIX CUTYallUsX, OBJIaJCHHE JIEMOHCTPALlMOHHBIX U
3BPUCTUYECKUMH METOJIAMHU PEIICHUS 71a00PAaTOPHBIX OTBITOB
npo0iem; YMeTb 10Ka3bIBaTh HAIUUUE
cynb(haT — HIOHOB ONBITHBIM ITyTEM
28 12 Ilpakmuueckasn OBnasieHre HaBbIKAMU OpPTraHU3aluu yd4eOHol | YMeTh oOpamatses ¢ xumudecko | §21 ymp
paboma Ned. Peuienne | ACSTEILHOCTH, IOCTAHOBKHU IIEJIEH, MOCYI0# ¥ JTabOpaTOPHBIM 2,5, Tect
3KCIIEPUMEHTAIIbHBIX IJIAaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKHU 000py0BaHNEM, UCTIOTIH30BATh

3a/1a4 1o Teme
« Kucnopon u cepa»

pe3yabTaTOB CBOEH AESITENTbHOCTH, YMEHUSMU
MPEIBUIETh BO3MOXKHBIEC PE3YIbTAThl CBOMX
JICHCTBHI;

nproOpeTeHHbIE 3HAaHUSI U YMEHUS
B JICATEIBHOCTH U IOBCEIHEBHON
AKU3HU JUIs1 6€3011aCHOI0
oOpaleHus ¢ BelecTBaMu 1
MaTtepuanamu. Mcnonb3oBarsb
nproOpeTeHHbIE 3HAaHUS U YMEHUS
B [IPAKTUYECKOMN AEATEIbHOCTU U
IIOBCETHEBHOM JKU3HHU C LENBIO




6e301acHoOro 0OpaIIeHus ¢
BCIICCTBAMHU U MaTCpUalaMHU U
9KOJIOTMYECKU TPAMOTHOTO
MOBEJICHUS B OKPYXAIOIIEH cpeie

29 13 | Pemenue pacy€THbIX
3a/1a4.

30 14 | IlonoxeHnue azota u [lonumanue paznuuuii MeXy OOBACHATH 3aKOHOMEPHOCTH §23 ymp 2-3
¢docdopa B TEOPETUUECKUMH MOJEIISIMU U peaTbHbIMU M3MEHEHHUs CBOICTB a30Ta U
MEePUOANUECKON 00beKTaMu; docdopa B rpymre.

CUCTEME XUMHUYECKUX ®opMupoBaHUE YMEHUIN BOCIPUHUMATD, XapaxkTepru3oBaTh Ha OCHOBE UX
JJIEMEHTOB , CTPOEHHE | MH(POPMAIIUIO B CIIOBECHOU, 0Opa3HOMH, MI0JIO’KEHUS B IEPUONUECKON
HX aTOMOB. A30T: CUMBOJINYECKON popmax, aHATM3UPOBATh U TabsuIEe U 0COOEHHOCTSIX CTPOEHHS
CBOICTBa U nepepadbaThIBaTh NOJYYEHHYIO HH(OPMAILIMIO | UX aTOMOB CBOMCTBA a30Ta U
MPUMEHEHHE B COOTBETCTBHH C MTOCTaBICHHBIMU 33/1a4amMu, | ¢ocdopa. 3HaTh CBONCTBA U
BBIJIENISITh OCHOBHOE COJIEp)KaHNE 00J7acTh MPUMEHEHUS a30Ta
MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI U
W3Jararth €ro;

31 15 Ammvuak. @usnueckne | Pa3BuTHe MOHOJIOTHUECKOW U TUANOTHYECKON | 3HATH : pu3udecKkre u XumMudeckue | §24 tect
U XUMHYECKHE peun, yMEeHHUs BbhIpa)KaTh CBOU MBICIU U CBOICTBa aMMHMaKa, €ro [TpakTrueck
cBoiictBa. [losyueHue | crmocoOHOCTH BBHICIYIIMBATH COOECEIHUKA, MOJIy4YE€HUE U IPUMEHEHHE. as pabora
U IpUMEHEHHe MOHMMATh €r0 TOUYKY 3pEHHUS, TPU3HABATH OrnuceiBaTh CBOMCTBA BEIIECTB B Ne5

IIPaBO JPYroro 4ejoBeKa Ha NHOE MHEHUE; XO/JIE IEMOHCTPALlMOHHBIX U
OcBoeHue NPUEMOB JCHCTBUI B nabopaTopHbBIX onbITOB [IpaBmta
HECTaHJIAPTHBIX CUTYallUsX, OBJIAJCHNE noBezaenus mpu UC
IBPUCTHUYECKUMU METOJIAMU PEIICHHS

npobiem;

32 16 | Ilpakxmuueckasn OBnaseHre HaBbIKAMU OpPTraHU3aluy y4eOHOH | YMeTh 00palaThCsi C XMAMUYECKOH | TeTpalb
paboma Ne§ JEeSITeNIbHOCTH, TOCTAHOBKHU LIEJICH, MOCY/I0H U J1abopaTOpHBIM

HonyquI/Ie aMMHaKa 1
HU3YUCHHUC CTO CBOICTB

IJIaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH
PE3YIBTATOB CBOEH NEATENILHOCTH, YMEHUSIMHU
NpEeABUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX
JICNCTBUI;

000py0BaHNEM, UCTIOTIH30BATh
NpUOOpEeTEHHBIC 3HAHUS U YMEHUS
B JE€SATEIHLHOCTH U ITIOBCEIHEBHOM
JKM3HU I 0€30I1aCHOTO
oOpalleHus ¢ BelecTBaMU U




Marepuaniamu. Mcrnonp30BaTh
NpUOOpETEHHBIE 3HAHUS U YMEHUS
B HpaKTquCKOﬁ JCATCIIBHOCTHU U
MOBCEJHEBHOW KU3HU C LEJIbIO
0e301acHOT0 OOpaIIeHus ¢
BCIICCTBAMHU U MaTCpUaiaMu U
HKOJIOTUYECKU TPAaMOTHOTO
TOBEJICHUS B OKPYXAIOIIEH cpeie

33 17 Conu aMMOHUS OBnazieHne HaBbIKAMU CAMOCTOSTEIBHOTO 3HaTh : 0COOEHHOCTH XUMUYECKUX | §26 ymp 4-
npruoOpeTeHus CBOWCTB COJIEN1 aMMOHHMSI. 5, Tect
HOBBIX 3HAHUM, OpraHU3alNK YueOHOU OnuceIBaTh CBOMCTBA BEIIECTB B
NESITETFHOCTH, TIOCTAHOBKH TICJICH, X0JIe IEMOHCTPAIIMOHHBIX U
MJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OIIEHKH 1a00pPaTOPHBIX OIBITOB
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU
MIPEABUIETH BOBMOKHBIE PE3yIbTaThl CBOMX
JICHCTBHIA,
Pa3BuTHe cnocoOHOCTH BHICITYIINBATH
co0ecelHMKa, TOHUMATh €T0 TOUKY 3PEHHUS,
MpU3HABaTh IPABO APYroro yejgoBeKa Ha
WHOE MHEHUE;
34 18 A30THas KUCIOTA. OBJajiecHUE HaBbIKAMHU CaMOCTOSITEIIBHOTO 3HaTh : 0COOEHHOCTH BajieHTHOCTH | §27 ymip 5,
CrtpoeHue MOJIEKYIIbI. npuoOpeTeHHs U CTETICHHU OKUCIJICHUS a30Ta B
CaoiicTBa HOBBIX 3HAHUM, OpraHU3auu yueOHOM A30THOM KHCJIOTE, OKUCIUTEIBHBIX
pa3zbaBieHHON U JeSITeNIbHOCTH, IOCTAHOBKHU LIEJICH, CBOMCTB a30THOM KHCIIOTHI ,
KOHLIEHTPUPOBAHHOMN IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU 00yacTu ee IPUMEHEHHUS .
A30THOW KHUCIIOTHI PE3YNbTATOB CBOEH AEATEIbHOCTH, yMEHUSIMU | OTIUCHIBATh CBOMCTBA BELLIECTB B
MPEIBUIETh BO3MOKHBIE PE3YIbTaThl CBOUX XO/JI€ IEMOHCTPALIMOHHBIX U
NeCTBUI; 71a00PATOPHBIX OTBITOB
Pa3BuTHe cnocoOHOCTH BBICIYIIUBATH
cobeceHMKa, TIOHUMATh €0 TOUKY 3PEHUS,
MPU3HABATh MPABO JPYroro 4ejJoBeKa Ha
MHOE MHEHUE;
35 19 CaoiicTBa OBnajieHue HaBBIKAMHU CaMOCTOSATEIBHOTO 3HaTh : 0COOEHHOCTH BAJIGHTHOCTU | §27 TecT

KOHLIEHTPUPOBAHHOMN

npruoOpeTeHus

" CTCIICHU OKHCJICHHA a30Ta B




a30THOU KHUCIOTEI

HOBBIX 3HAHUM, OpraHU3aluK yueOHOU
JIeSITEILHOCTH, IIOCTAHOBKH IICIICH,
MJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH
pe3ynbTaTOB CBOEH ACSITEIBHOCTU, YMEHHUSIMU
NPEeABUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX
JICUCTBHI,

Pa3zBuTHE CIOCOOHOCTH BHICITYIITUBATH
cobeceHrKa, MTOHUMATh €T0 TOUKY 3PEHU,
MpU3HABATh MIPABO JIPYroTo YeloBeKa Ha
HHOE MHCHUE;

a30THOM KHUCJIOTE, OKHCIUTEIBHBIX
CBOMCTB a30THOM KHCIOTHI ,
00J1acTH €€ IPUMEHEHHUS .
OnuchIBaTh CBOMCTBA BEIIECTB B
XOJIe IEMOHCTPAIMOHHBIX U
71a00pPaTOPHBIX OIBITOB

36 20 | Conm a30THO# OgtageHne HaBBIKAMU OpraHu3anyu yaeOHoit | Ha ocHOBe 3HaHMif 0 cBOIiCTBAax §28 ymp 2-3
KHCITOTBL. A30THBIE JeSITeTbHOCTH, TIOCTAaHOBKH IIEIIEH, KJIACCOB COEIMHEHHUH yMETh
yIoOpeHusI. TUTAHUPOBAHUS, CAMOKOHTPOJISI M OTIEHKA 3aIUCHIBATh CBOMCTBA COJIEH
pe3yIabTaTOB CBOCH NEATETHHOCTH, YMEHHSIMH | a30THOW KHACIOTH OTHCHIBATh
MIPEIBUICTH BO3MOYKHBIE PE3yIbTaThl CBOMX | CBOWCTBA BEUIECTB B XOJIE
JIeHCTBHIA; JIEMOHCTPAITUOHHBIX U
71a00PaTOPHBIX OMBITOB. 3HATH
0071aCTh MPUMEHEHHS a30THBIX
yIoOpeHuit
37 21 ®dochop. Amorporusi | OBnazieHre HaBBIKAMH OpPTraHU3aIuy ya4eOHOM | OOBSICHATH 3aKOHOMEPHOCTH §29 ymp 3-
tdhocdopa. CroiicTBa JEATEIIbHOCTH, TOCTAHOBKH LIEJICH, HU3MEHEeHUs cBOMCTB (pocdopa. 4, Tect
docdopa IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU XapakTepu3oBaTh UX Ha OCHOBE
PE3yNbTaTOB CBOEH JNESATEIbHOCTH, YMEHUSAMHU | TIOJIOKEHUS B IEPUOANYECKON
IpEIBUICTD TabIuIe U 0COOEHHOCTSIX CTPOEHHS
BO3MO>KHBIE PE3yJIbTaThl CBOUX JICHCTBUI; atoma (ocdopa. 3Hath
[IpnoOpeTeHue onbiTa CAaMOCTOSITEILHOTO AITOTPOTIHBIE MOUPUKAIIUN
MOMCKa, aHaJIu3a U 0TOOpa HHPOPMAITIH docdopa
Pa3BuTHE MOHOJIOTHYECKON U AUATIOTUYECKON
peuu, yMeHUs BBIPa)KaTh CBOU MBICITU U
crocoOHOCTH BBICJIYLIIMBATh cOOECEeTHHKA,
38 22 Oxkcua pocdopa (V). OBnaeHre HaBbIKAMU OpraHu3anuu yueOHoi | Ha ocHoBe 3HaHMi 0 cBOMCTBAax §30 ymp 2-4

docdopHas KucIoTa U
ee comu. DocdopHbie
ynoopeHus.

ACATCIbHOCTH, ITOCTAHOBKH ueneﬁ,
IJIaHUPOBAHUA, CAMOKOHTPOJIA U OLICHKU
PE3YyJIbTAaTOB CBOEH ACATCIIbHOCTU, YMCHUSAMU

KJIaCCOB COCAMHEHUH YMETh
3aIUChIBaTh CBOMCTBA OKCH]T
docdopa (V), pochopHOit KUCTOTHI




MPEABUICTH BOBMOXKHBIE PE3yIbTaThl CBOMX
JICNCTBUI;

u ee cosne. OnuchIBaTh CBOMCTBA
BEIIECTB B XOJ€
JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB 3HATH
o0nacte mpuMeneHus: GochopHBIX
ynoopeHuit

39 23 | llomoxxenue yraepona | [loHumaHue pazmuauii MEXITy OOBSCHATH 3aKOHOMEPHOCTH 831
Y KpEMHUS B TEOPETUICCKIMH MOJICIISIMU U PeaTbHBIMU W3MCHEHUS CBOWCTB yriepoja u
TIePHOTUNICCKOM 00BeKTaMU; KPEMHUS B TPYIITIE.

CUCTEME XUMHUYECKHIX dopmupoBaHUEe YMEHUH BOCTIPUHUMAT, XapakTepru3oBaTh Ha OCHOBE UX
JJIEMEHTOB , CTPOCHHUE | HH(POPMAIIHIO B CIIOBECHOM, 0Opa3HOM, MIOJIOKCHHUS B TIEPHOTUICCKON
HX aTOMOB. CUMBOJINYECKON popmax, aHATM3UPOBATh U TabIuIEe U 0COOEHHOCTSIX CTPOEHHS
AmoTponus yriiepoja | mepepadaThIBaTh MOJYYSHHYIO HHPOPMAITUIO | UX aTOMOB CBOMCTBA yIiiepoja
B COOTBETCTBUU C TIOCTABJICHHBIMH 3a7a4aMH, | KpeMHHS 3HATh aJUIOTPOITHBIC
BBIJICIISATE OCHOBHOE COJICP)KaHHE Mo (UKAIIH yTrIIepoaa
MPOYUTAHHOTO TEKCTa, HAXOUTh B HEM
OTBETHI Ha MOCTaBJIEHHBIE BOITPOCHI
40 24 Xumudeckue cBoiictBa | OBnazieHUE HaBBIKAMH CaAMOCTOSITEILHOTO 3HaTh XUMHYECKHE CBOCTBA §32 ymp 7,
yriaepoaa. AacopOuus. | mpuoOpeTeHHst HOBbIX 3HaHUM, OpraHu3allii | yriepo/a, 001acTh MPUMEHEHUS TECT

y4eOHOM JesTeTbHOCTH, MOCTAHOBKH IIEJICH, sBJICHUS aacopOomu. ONUCHBATh
IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU CBOMCTBA BEILIECTB B XOJ€
PE3yNIbTaTOB CBOEH JESATEbHOCTH, YMEHUSIMU | IEMOHCTPALMOHHBIX U
IPEIBUICTh BO3MOXKHBIEC PE3YIbTAThl CBOMX | Ja0OPATOPHBIX OMBITOB.
JICNCTBHI,
Pa3BuTHe cnocoOHOCTH BHICIYILIMBATH
cobecelHMKa, MOHUMATh €T0 TOUKY 3PEHUS,
IpU3HABATh MPaABO JIPYroro YejoBeKa Ha
WHOE MHEHHUE;

41 25 | VYrapuslii ras : [Tonumanue paznuuuii TEOPETUUECKUMU 3HaTh XUMHYECKHUE CBOMCTBA §33 Tect

CBOMCTBA,
¢bu3nosoruuecKoe

JICNCTBHUE Ha OpraHusM.

MOJIETISIMU M PEAIbHBIMU 00bEKTaMH,
dopMHUpOBaHUE YMEHUN BOCIIPUHUMATD,
uH(GOPMAITHIO B CIIOBECHOM, 00pa3HOii,
CUMBOJINYECKON opMax, aHATM3UPOBATh U
nepepabaTeiBaTh MOTYYCHHYIO HH(OPMAIIHIO

rapHOro ras3a u ero
dbuznonoruueckoe aercTere YMeTh
HAXOAUTh 00bEM Taza 1Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA
(v MpOU3BOIUTH OOpATHHIE




B COOTBCTCTBHMU C IIOCTABJICHHBIMU 3aJa4aMU,
BBLICTIATH OCHOBHOC COACPIKAHUC
IMPOYUTAHHOI'O TCKCTA, HAXOAWUTH B HEM
OTBCTHI HAa IMOCTABJICHHBIC BOIIPOCHI U
us3jarartb €ro

BBIYHCIICHUS. YMETh OKa3bIBaTh
IIEPBYIO [TOMOILb IPU OTPABICHUU
yrapHbIM ra3oM

42 26 VYriekucnblii ras. OBnajeHue HaBBIKAMH OpraHu3aluu yueOHoM | 3HATh ONpeiesIieHuEe MOHATHS §34 ynp 3
YronpHas KUCJIOTa M €€ | IeATEIHHOCTH, TIOCTAHOBKH IICJICH, «OTHOCHTEJIbHAS TUIOTHOCTH Ta30B» | §35 TeTpanas
comu. Kpyrosopot TUTAHUPOBAHUS, CAMOKOHTPOJIS U OIICHKH YMeTh BBIYUCISTh OTHOCHUTEIIBHYIO
yTIeposa B IpUpoe. PE3yIbTaTOB CBOCH JEATCILHOCTH, YMEHUSMH | TUIOTHOCTH Ta30B. OIMUCHIBATH

MIPEIBUJIETh BO3MOKHBIC PE3yJbTaThl CBOUX | CBOWMCTBA BEIIECTB B XOJIE
e CTBHIA; JIEMOHCTPAIUOHHBIX U
Pa3BuTHe criocoOHOCTH BBICTYIINBATH 71a00PaTOPHBIX OMBITOB
coOece/THAKA, TOHUMATh €0 TOYKY 3PCHHUS,

MPU3HABATh NIPABO JAPYroTo YeIOBEeKa Ha

WHOE MHCHUE;

dopmupoBaHue yMeHUI paboTath B IpyIIIIE,

MPE/ICTaBIATh U OTCTauBaTh CBOU B3IJISJIBI U

yOexAeHUs, BECTU AUCKYCCHIO.

43 27 | Ilpakmuueckas OBnaseHre HaBbIKAMU OpPTaHU3aluy y4eOHol | YMeTh oOpamathes ¢ xumudeckoi | [IpakTuueck
paboma Neb JEeSATENbHOCTH, IOCTAHOBKH LIEJIEH, MOCYI0¥ 1 JTabOpaTOPHBIM ast pabora
[Tonyuenue okcuaa IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU 000pyI0BaHNEM, UCTIOTIH30BATh Ne6
yraepoaa (1V) u pe3ynbTaTOB CBOEH ACITEIBPHOCTH, YMEHHUAMHU | IPHOOPETCHHBIC 3HAHUS U YMECHHS
W3YYEHHUE ero CBOMCTB. | MPEIBUAECTH BO3MOXKHbBIC PE3YJIbTAThl CBOUX | B JESATEILHOCTH U MOBCEIHEBHOM
Pacnosnasanue JICNCTBHI, SKA3HU U1 0€30I1aCHOTO
KapOOHATOB. oOpallleHus ¢ BellecTBaMU U

Matepuanamu. Mcrnonb3oBarhb
NpUOOpETEHHbIC 3HAHUS U YMEHUS
B [IPAKTUYECKOMN JAEATeIbHOCTH U
MOBCETHEBHOM JKU3HHU C LENbIO
6e3011acHOro 0OpalleHus ¢
BEIIECTBAMH U MaTepHUaIaMu U
HKOJIOTMYECKU TPaMOTHOTO
IIOBEJICHUS B OKPYXKAIOIIEN Cpefe

44 28 Kpemnnii u ero Pa3BuTHE MOHOJIOrMYECKOMN M TMAJOTUYECKON | 3HATh CBOMCTBA KPEMHUS U €T0 837, 38




coequaenusi. CTekJo. peun, yMEeHHUs BbIpaXKaTh CBOU MBICIIU U COEMHEHUH, 001acTh ymp3, Tect
Ilemenr. CIIOCOOHOCTH BBICTYIIIMBATH COOCCETHUKA, npuMeHeHust. ONUChIBaTh CBOMCTBA
MOHUMATH €r0 TOUKY 3PCHHUS, TPU3HABATH BEIIECTB B XOJI€
IPaBo JIPyroro YeoBeKa Ha MHOE MHEHUE; JEMOHCTPAIIHOHHBIX U
OcBoeHue npuemMoB JeiCTBUI B 71a00PATOPHBIX ONBITOB
HECTAHJIAPTHBIX CUTYAIUSX, OBJIAJICHHC
IBPUCTHYECKUMHU METOJIaMU PEIICHUS
pooIeM;
45 29 O060611eHue 1o Teme Pa3BuTHe MOHOJIOTHYECKON U AMATIOTUYECKOW | YMETh NPUMEHSTh 3HAHUS, TeTpajb
« Hemeramms» peyr, yMEHUS BBIPAKATh CBOM MBICIIH U YMEHHSI M HaBBIKU TIPH
CIOCOOHOCTH BBICITYIITNBATh COOECETHHKA, BBITIOJTHEHUH TPECHUPOBOYHBIX
MMOHUMATh €r0 TOYKY 3PCHHUS, TPU3HABATH VIPKHCHUH U 33 TaHUI
MPaBO JIPYTOTO YeI0BeKa Ha MHOE MHEHHE;
OcBoeHue NPUEMOB JEHCTBHI B
HECTaH/IAPTHBIX CUTYAIUSX, OBJIAJICHHE
IBPUCTHYECKUMHU METOJIAMU PEIIICHHS
poosIeM;
46 30 | KonTpoanHasi pa6oTa | OBiajeHHne HaBbIKAMU OpraHU3alMK y4eOHOU | YMeTh MPUMEHSTh 3HAHMUS,
Ne2 no Teme JEATEIbHOCTH, TOCTAHOBKY LIEJIEH, MOJTy4YECHHbBIEC MIPU U3YYEHUU TEM
« Hemeranmen» IUIAaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH
PE3yNbTaTOB CBOCH NEATEILHOCTH, YMEHUSAMHU
IPEIBUICTh BO3MOXKHBIEC PE3YIbTaThl CBOMX
JICNCTBHI,
47 31 AHanus UToroB
KOHTPOJILHON pabOThI
Ne2.
48 32 | Ilonoxxenue metayyioB | Pa3BuTHE MOHOJIOTHYECKOM U JUATIOTUYECKOM | 3HATH OCOOCHHOCTH CTPOCHUS §39 ymp 5-
B MIEPUOIUIECKON peuu, yMeHUs BbIPa)KaTh CBOU MBICITU U aToMa MeTajia, 3aKOHOMEPHOCTH 6, 842

CHUCTEME XMMHUUYCSCKHUX
anemeHTOB J[.U.
MeHaeneena.
Mertannuyeckas CBSI3b.
dusznyeckrue CBOMCTBA

CIOCOOHOCTH BBICIYIINBATh cOOECEeTHUKA,
IIOHUMATh €ro TOUKY 3pEHHUs, IPU3HABATh
IIPaBO JAPYroro 4YeJIOBEKa Ha NHOE MHEHHUE;
OcBoeHnue npuemMoB JEHCTBHI B
HECTAaHJAPTHBIX CUTYallUAX, OBJIAJICHUE

W3MEHEHUS CBOMCTB METAJIOB M UX
coenunenuit B [ICXD J1.1.
MenneneeBa, 0cOOEHHOCTH
CTPOEHUS METAIIOB KaK MPOCTHIX
BEIIECTB, PU3NYECKIE CBONCTBA




meTatoB. CruiaBel
METAJUIOB.

OBPUCTUYCCKUMHU MCTOJaMU PCIICHUA
npo0em;

METAJIO0B, cIIaBoB. OOBICHSITE
3aBHCHUMOCTD (PU3UYECKUX CBOMCTB
METAJIJIOB OT X CTPOCHHUS

49 33 | Haxoxnenue MeTayioB | Pa3BuTHE MOHOJIOTHYECKON M JUATIOTHYECKOW | 3HATH: (PU3MUECKUE CBOMCTBA 840
B IIpUpPOJE U o0uIne pedu, yMEHHUs BbIpaKaTh CBOU MBICIIU U METAJIJIOB, HAX0XKJACHUE METAIIJIOB
crocoOBI UX CIOCOOHOCTH BBICITYIINBATh COOECETHIKA, B [IpUPOE, OOIINE CIIOCOOBI UX
MOJTY4EHUSI. OHMMATh €r0 TOUYKY 3pEHHUs, IPU3HABATh HOJIyYEHUSI.

MIpaBo JPYroro 4ejoBeKka Ha MHOE MHEHMUE; Hcnonb30Bath METON
OcBoeHue npuemMoB JIeiCTBHI B AIIEKTPOHHOIO OajlaHca npu
HECTaH/IAapPTHBIX CUTYalLlUsX, OBJIAJCHHE YpaBHUBAHUH YpaBHEHUS
IBPUCTUYECKUMHU METOJIaMU PELICHUS XUMUYECKUX PEAKITUI
pooIeM;

50 34 Xumunueckue cBoicTBa | OBnajeHNe HaBBIKAMM CAMOCTOSITEIBHOTO 3HaTh: XMMUYECKHE CBOMCTBA §41 ynop 3
MeTaioB. Psa MpUOOpETEeHNUsI HOBBIX 3HAHUM, OpraHu3ali | METauIOB, KaKk BOCCTAaHOBUTENEH,
aKTUBHOCTH y4eOHOM e TeTbHOCTH, MOCTAHOBKH IIEJIEH, B3aUMOJECUCTBHE METAIJIOB C
( PDTEKTPOXUMHUYECKUN | MJIAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKU KHCJIOPOJIOM, HEMETaJlIaMH, BOJIOM.

PAI HATTPSHKEHUH ) pe3ynbTaTOB CBOEH ACSITEIBHOCTH, yMEHHSIMU | OCOOCHHOCTH B3aUMOJACHCTBUS

METaJIOB MPEABUAETh BOBMOXKHBIE PE3YyJIbTaThl CBOUX METAJUIOB C paCTBOPAMH KUCJIOT U
JICHCTBHI, coseil. Ucnonb30BaTh TaOIHIIBI
Pa3BuTHe cnocoOHOCTH BHICITYILINBATH PacTBOPUMOCTH U psiJia
co0ecelHMKa, MOHUMATh €0 TOUKY 3PEHUS, HaIPSKEHUN METaJUIOB JUIs
IIPU3HABATh IIPABO JPYroro 4YejoBeKa Ha IIPOTHO3MPOBAHUS UX CBOMCTB
WHOE MHEHUE;

51 35 [[lemo4HBIC METAJLIBL: OBnageHne HaBBIKAMH OpPraHU3alliy yueOHOW | 3HATh : CTPOCHHE aTOMOB §43 ymp 5-6

HaXxO0XJICHUE B
npupojie, Gu3nIecKue
M XUMHUYECKHE
CBOICTBa

JIEeITEIbHOCTH, IIOCTAHOBKH IIEJIEH,
IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3yabTaTOB CBOEH AESITENTbHOCTH, YMEHUSMU
MPEIBUIETh BO3MOXKHBIEC PE3YIbTAThl CBOMX
JICHCTBHI;

Pa3BuTHe cmocoOHOCTH BHICIYIIINBATH
cobeceHNKa, MOHUMATh €0 TOUKY 3PEHUS,
MPU3HABATh MPABO JPYroro 4ejJoBeKa Ha
WHOE MHEHHE;

dopmupoBaHue yMEHUI paboTaTh B TpYyIIIIE,

[ICJIOYHBIX METAJIOB, (PHU3NICCKHE
1 XUMHYECKHE CBOMCTBA
IIEJIOYHBIX METAJIJIOB KaK MPOCTHIX
BEIICCTB B IJIAHE CPABHUTEIBHOU
xapakTepucTHKU. ONMHUCHIBATH
CBOMCTBA M3y4aeMbIX BEI[ECTB Ha
OCHOBE HAOJIIOJIEHUS 34 UX
MpeBpaLICHUSIMHU




NpCACTAaBJIAThL U OTCTAUBATL CBOUW B3IJIAAbI U
yOeXKICHHsI, BECTH JUCKYCCHIO.

52 36 Oxcunpl U THAPOKCUIBI | PazBuTue MOHOJOrHYeCKOW U Auaiorndyeckoit | CpaBHUBATH OTHOIIICHUE 843,
[IETOYHBIX METAIIOB. peyH, yMEHUS BBIPAKATh CBOM MBICITH U u3y4aeMbIX MeTaJioB. OKCHIOB U | TeTpab
[Ipumenenwne CIIOCOOHOCTH BBICTYIIMBATH COOCCETHUKA, TUAPOKCHUIOB K BOJIC. 3HATH
[IET0OYHBIX METAJJIOB MOHUMATH €r0 TOUKY 3PCHHUS, TPU3HABATH CBOMCTBA KJIaCCOB COCAUHEHHI 1
IIPaBO JPYroro 4YeJOBeKa Ha NHOE MHECHHUE; YMETh OCYIIECTBIIATH
OcBoeHue npuemMoB JIeiCTBHIl B [IpEBpALLCHUS.
HECTaH/IAPTHBIX CUTYAIUSX, OBJIAJICHHC
IBPUCTHYECKUMHU METOJIaMHU PEIICHUS
npooIeM
53 37 [[lerouHO3EMENTBHBIE OBnajeHue HaBBIKAMH OpPTaHU3aIliy yueOHO# | 3HATH | CTPOCHHUE aTOMOB §44 ymp 3-
MeTabl. Haxoxxnenue | nesTelIbHOCTH, IIOCTAHOBKH IIEJNIEH, [IEJI0YHO3EMEIBHBIX METAIIOB, 4, 845
B npupoje. Kajapiuii 1 | rmiiaHupoBaHUs, CAMOKOHTPOJIS H OTICHKH (bU3HYECKUE M XUMUICCKHE
€ro COeIMHEHN. PEe3yJIbTaTOB CBOCH JEATCILHOCTH, YMEHUSMH | CBOMCTBA MIEIIOYHO3EMETBHBIX
JKecTkocTh BOABI M MIPEIBHJIETH BO3MOXKHBIC PE3YIbTaThl CBOUX METAJIJIOB KaK MPOCTHIX BEIIECTB B
CIIOCOOEI €€ JICHCTBHI, MIJIAHE CPAaBHUTEIBHOU
yCTpaHCHHS xXapakTepucTHKU. ONMHUCHIBATH
CBOMCTBA M3y4aeMbIX BEIIIECTB Ha
OCHOBE HAOJIIOIEHNS 3a UX
npeBpanieHusIMUA. CpaBHHBATh
OTHOIIICHUE N3yYaeMbIX METAJIJIOB.
OKCHJIOB M TUAPOKCHJIOB K BOJIC.
3HaTh CBOMICTBA KJIACCOB
COCJIMHEHUHN U YMETh
OCYIIIECTBIISITH PEBPAICHHUSL.
54 38 AJTIOMHUHMIA. OBnaseHre HaBbIKAMU OpPraHU3alMK y4eOHOU | 3HATh : CTpPOEHUE aToMa 846 ymp5,8,
Haxoxnenue B IEeITEIbHOCTH, IIOCTAHOBKH IIEJIEH, ATIOMUHHMS, PU3UUECKHUE U TECT

npupoje. CoiicTBa
ATIOMHUHUS

IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
PE3YIBTATOB CBOEH NEATENILHOCTH, YMEHUSIMHU
NpEeABUAECTh BO3MOKHBIE PE3YIIbTAThl CBOUX
JICNCTBUH;

[IproOpeTeHue onbITa CAaMOCTOSTEIHHOTO
MIOVCKA, aHaJIN3a U 0TO0pa HHMOPMALIHH

XMMHUYECKHE CBOMCTBA aIFOMUHUS
KaK IPOCTOT0 BEUIECTBA B IJIAHE
CPaBHUTEIIbHOM XapaKTEPUCTUKU.
OnuceIBaTh CBONCTBA U3y4acMbIX
BEIIIECTB Ha OCHOBE HAOJIOJICHUS 32
ux npespaneHusiMu. CpaBHUBATh




Pa3BuTre MOHOJIOTUYECKOU U TUAJIOTUUECKON
pe4u, YMEHHUS BBIPAXaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICTYIIIMBATH COOCCETHUKA,

OTHOLIEHHE N3Y4aeMbIX METAIJIOB.
OKcua0B ¥ THAPOKCUAOB K BOJIE.
3HaTh CBOMCTBA KJIACCOB
COCAVHEHUH U YMETh
OCYILIECTBIISATh IPEBPALLICHUSL.
AmpoTepHOCTh

55 39 | AmdoreprocTs okcuna | OBrajeHue HaBBIKAMH OpraHMW3alnuy yueOHoi | OmuchIBaTh CBOMCTBA U3ydaeMbix | § 47 ymp
Y TUAPOKCH]IA JEeSITEILHOCTH, IIOCTAHOBKH IIEJICH, BEIIIECTB HAa OCHOBE HaOmoaeHus 3a | 3,5
AJFOMHHUS. TJITAHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH uX npespaiieHusMu. CpaBHUBATH
pe3ynbTaTOB CBOEH ACSITEIBPHOCTH, YMEHUSIMU | OTHOLIIEHNE U3Y9aeMbIX METAJIOB.
MPEABUIETH BOBMOXKHBIE PE3yIbTaThl CBOMX OKCHJIOB ¥ THAPOKCHJIOB K BOJIE.
JICHCTBHI, 3HaTh CBOIICTBA KJIACCOB
COCJIMHEHUHN U YMETh
OCYIIECTBIISATH MPEBPAIECHUS.
AmpoTepHOCTh
56 40 Keneszo . Haxoxnenue | Pa3zBuTrve MOHOJOTMYECKOW U TUATIOTMYECKON | 3HATH : CTPOCHHUE aTOMa JKele3a, 848, tect
B npupoe. CBoiicTBa pedu, yMEHHUS BBIPaXKaTh CBOU MBICIU U bu3YecKre U XUMHIECKIE
JKelesa. CrIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, CBOMCTBA KeJe3a KaK MPOCTOTO Be-
TOHUMATh €T0 TOUKY 3PCHUS, IPU3HABATH IIECTBA B IJITAHE CPABHUTEITHHOM
MPaBo JAPYroro 4ejoBeKa Ha MHOE MHEHUE; xXapakTepucTUKU. ONMHUCHIBATH
OcBoeHue NMPUEMOB JCHCTBUI B CBOICTBA M3y4aeMbIX BEIIECTB Ha
HECTaHJAPTHBIX CUTYAIIUAX, OBJIA/ICHHE OCHOBE HAOJIIOJICHUS 34 UX
IBPUCTUYECKUMH METOJIAMHU PEIICHUS MIpEBPaIICHUSMHU.
npo0em;
57 41 CoenuHeHusa xeiesa. Pa3BuTre MOHOJIOTHMYECKOM U quanornyeckor | OnuchiBaTh CBOMCTBA H3y4aeMbIX [IpakTueck
peuu, yMeHUs BbIPa)KaTh CBOU MBICITU U BEILIECTB Ha OCHOBE HAOJIIO/ICHUs 3a | as pabora
CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, ux npeppameHusMu. CpaBHUBATH Ne7

IIOHMMATh €r0 TOUKY 3pEHHUs, IPU3HABATh
IIPABO JPYroro 4ejJoBeKa Ha UHOE MHEHME;
OcBoeHue npuemMoB JEHCTBUI B
HECTaHJAPTHBIX CUTYallUAX, OBJIaJCHUE
3BPUCTUYECKUMU METOJIAMHU PEILICHUS
npooiem;

OTHOLICHHUE U3Y4aeMbIX METAJLIOB.
Oxcna0B ¥ THAPOKCUIOB K BOJE.
3HaTh CBOMCTBA KJIACCOB
COCAVHEHUN U YMETh
OCYIIECTBIIATD IIPEBPALECHU.
YMeTb 00BSCHATh U3MEHEHHE
CBOWCTB COCAMHECHUM JXKele3a,




3HATb NPUYNHY 3TOT'O

58 42 | Ilpakmuueckasn OBnajieHre HaBBIKAMU OpPTaHU3aluK y4eOHOU | YMeTh oOpamartecs ¢ xumudecko | §49 ymp 3-
paooma Ne7 JESATEIbHOCTH, IIOCTAHOBKH LICJIECH, NOCY/I0H U J1abOpaTOpHBIM 4, Tect
Pemenne IUTAHUPOBAHHMSI, CAMOKOHTPOJISI U OLICHKU 00opyI0BaHUEM, HCIIOIH30BATh
HKCTIEPUMEHTAIBHBIX PE3yIIbTaTOB CBOCH JESATCILHOCTH, YMEHUSMH | TIPUOOPETCHHBIC 3HAHUS ¥ YMCHHS
3a7a4 1o TeMe IPEIBHUIETh BOSMOYKHBIE PE3YJIbTAThl CBOUX | B IESATEIBHOCTH U TIOBCEIHEBHOM
« MeTamisl U ux JICUCTBHI, JKU3HU JIs1 0€30I1aCHOTO
COEJIMHEHUS» oOpaleHus ¢ BemecTBaMu 1
Marepuaniamu. Mcnonp30BaTh
PHOOPETEHHBIC 3HAHUS U YMEHUS
B IIPAKTUYECKOMN JCITETLHOCTH U
MMOBCETHEBHOM KU3HHU C IEIIBIO
Oe3omacHOro OOpaleHus ¢
BEI[ECTBAMH M MaTepHaJIaMH
9KOJIOTUYECKH TPAMOTHOTO
TTOBEJICHUS B OKPYXAIOIIEH cpefie
59 43 IToaroroska x Pa3BuTHE MOHOOTHYECKON M TUATOTHYECKOW | 3HATh 0COOCHHOCTH CTPOCHHS TeTpaab
KOHTpPOJIbHOHN padoTe pedn, yMEeHHUs BhIpa)KaTh CBOU MBICIU U aToMa MeTajlia, 3aKOHOMEPHOCTH
0 TeMe CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, M3MEHEHHUS CBOICTB METAJIOB U UX
« MeTamiby MMOHUMATh €0 TOUKY 3PEHUs, PU3HABAThH coenuuenuit B [ICXO J1.1.
IIPaBO JPYroro 4ejoBeKa Ha MHOE MHEHUE; MenneneeBa, o01ine criocoobl
OcBoeHue NMPUEMOB JCHCTBUI B MOJTy4YECHHS] METAIOB. Y METh
HECTaHJIAPTHBIX CUTYallUsX, OBJIAJCHNE OCYILIECTBIISThH LIEMOYKU
IBPUCTHUYECKUMHU METOJIaMU peLIeHUS XUMHYECKUX MpeBpalleHuid Ha
npoOiem; OCHOBE XUMHUYECKUX CBOUCTB
METAJIJIOB M UX COCIMHEHUU.
Pemmatp pacueTHble 3a/1a44 110
YPaBHEHUSAM XUMHUYECKUX PEaKLUH.
OTIBITHBIM ITyTE€M OTPEEINIATh
KayeCTBEHHBIN COCTaB BEIECTB
60 44 | KonTpoabHas pa6ora | OBiajeHne HaBbIKAMHU OpraHU3aluy YIeOHOH | YMeTh NPUMEHSTh 3HaHuS,
Ne 3 o Teme NEeSITeNIbHOCTH, IOCTAHOBKHU LIEJCH, MOJIy4YE€HHBIC MIPU U3YIECHUH TEM
« MeTanmis» TUTAHUPOBAHMSL, CAMOKOHTPOJISL M OIIEHKU
61 45 AHanu3 UTOrOB PE3YIbTaTOB CBOEH NEATEILHOCTH, YMEHUSIMHU




KOHTPOJILHOH pabOThI
Ne3.

MPEABUICTH BOBMOXKHBIE PE3yIbTaThl CBOMX
JICUCTBUI;

Kparkuii 0030p BaxkHelmux
oprannvyeckux BeuecTB ( 8 yacon)

62 Opranunyeckas xumus. | @opMHUpoBaHHE YMEHUN BOCIIPUHUMATD, Hmets noustue 06 ocodennoctsx | 851,52
VYTr11eBo0pOIBL. MH(POPMALIUIO B CIIOBECHOH, 00pa3HOH, OpraHUYECKUX BEILECTBAX, UX
[IpenenbHble CHUMBOJIMUECKON (hopMax, aHATH3UPOBATH KJIaccu(UKaIH., 0COOCHHOCTSIX
(HaCBIIIIEHHBIE) nepepadbaThIBaTh NOJYYEHHYIO HH(OPMAILIMIO | CTPOCHUS Ha MPUMEpPE aJIKaHOB
YTJI€BOAOPO/IBL. B COOTBETCTBUU C MOCTaBJICHHBIMU 3aj[auaMH,

BBIJIETISITh OCHOBHOE COJIEP)KAHUE
MIPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM
OTBETHI Ha MOCTaBJIEHHBIE BOIIPOCHI U
n3Jararth €ro;

63 Henpenenbabie PazButne MoHONOTHYECKOH U muanorndeckor | MmeTts moHsTHE 006 0COOEHHOCTAX §53 ymp 4-5
(HEeHaCBIIIEHHBIE ) pedn, yMEHHUs BbIpa)kaTh CBOU MBICIU U HENpPEJENbHBIX YIIIEBOI0POIOB, 854
YTIE€BOAOPO/IBL. CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, JBOITHAs CBs3b, cBOMcTBA. OONACTh

MMOHUMATh €r0 TOUKY 3pEHHUSI, TPU3HABATh MPUMEHEHHUS YIIIEBOIOPOIOB
MIpaBoO JPYroro 4yeioBeka Ha HHOE MHEHHUE;

OcBoeHue NMPUEMOB JEHCTBUI B

HECTaH/IAPTHBIX CUTYaLUsAX, OBJIAJCHNE

IBPUCTUYECKUMHU METOJIaMU pelIeHUS

npo0em;

64 [IpousBoHbIe OBJazieHue HaBBIKAMHU CAMOCTOSTEILHOTO NmeTs noHATHE O TIPEEIbHBIX §55, tect
yTJI€BOIOPOIOB. npUOOpeTEeHUS HOBBIX 3HAHMI, OpraHU3allui | OJHOATOMHBIX CIIUpPTax Ha
CrupTsbl. y4eOHOM e TeIbHOCTH, TOCTAHOBKH 1eJIel, | MpUMepe MeTaHoJIa U 3TaHOJa

IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3yabTaTOB CBOEH AESITENTbHOCTH, YMEHUSMU
MPEIBUIETh BO3MOXKHBIE PE3YIbTAThl CBOMX
JICHCTBHI;

Pa3BuTHe cmocOOHOCTH BHICIYIINBATH
cobeceHNKa, MOHUMATh €0 TOUKY 3PEHUS,
MPU3HABATh MPABO JPYroro 4ejJoBeKa Ha
WHOE MHEHHE;

.TPEXaTOMHBIN CIHPT — [JIHLECPHH.
Mcnoib30BaTh IPHOOPETCHHBIC
3HAHUS U YMEHUS B TIPAKTUYECKOM
JIEATEIBHOCTH U ITIOBCEIHEBHOM
JKM3HH C LIEJIbI0 0€30ITacHOTO
oOpalleHus ¢ BeleCTBaMU U
MaTepHallaMHi M SKOJIOTHUECKU
IPaMOTHOTO TOBEJICHUS B
OKpY’Karolllel cpenie




65 KapOonoBeie kucioTsl. | Pa3BuTHe MOHONIOrHYECKOH 1 auanorunyeckor | Imets monsaTue 06 0THOOCHOBHBIX | §56 ymp 6
Crnoxuble 3¢upsbl. peuu, yMEeHHUs BbIpaXKaTh CBOU MBICIIU U npeaebHBIX KapOOHOBBIX
XKuper. CIOCOOHOCTH BBICITYIIMBATh COOECETHIKA, KHCJIOTaxX Ha IPUMEPE YKCYC HOU
MIOHUMATh €ro TOUKY 3pPEHUs, IPU3HABAThH kuciotsl. Ee cBoiicTBa n
IIPaBO JPYroro 4ejJoBeKa Ha NHOE MHEHUE; npuMeHeHne BzanmoeiictBue
OcBoeHue npuemMoB JIeHCTBUI B YKCYCHOM
HECTaHJIAPTHBIX CUTYaLUsAX, OBJIAZICHNE KHCJIOTHI C STHJIOBBIM CIIUPTOM.
HBPUCTUYECKUMH METOJIAMH PEIICHHSI Peaknus srepudukanuu, ee
npoOem; 00paTUMOCTb.
Crpoenue ci0xHbIX 3()UpOB
Croxnble 3¢upsl B mpupoe XKupsi
KaK CJI0’KHbIE 3(pUpBI
TPEXaTOMHOTO CIIUPTA TIUIEpUHA U
JKAPHBIX KUCIIOT. Y METh
MI0JTb30BATHCS JTOTIOTHUTETBHBIMH
WUCTOYHUKAMU JIJIS TTOATOTOBKH
KpaTKuX OTBETOB. [ 0TOBUTH
MpPE3EHTALIMH 10 TeEME
66 VYriaeBoasl PasBuTre MOHOJOTHUYECKOM U quanorndeckoit | [lonstre 00 yrimeBoaax. I'moko3a, | 857
pedn, yMEeHHUs BbIpa)KaTh CBOU MBICIU U €e CBOICTBA U 3HAYCHHE.
CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, [Tonucaxapa, ux Ouonoruyeckas
MOHMMATh €r0 TOUYKY 3pEHHUS, TPU3HABATH pOJIb. YMETh MOJIb30BAThCS
IIPaBO JPYroro 4ejoBeKa Ha NHOE MHEHUE; JOTIOTHUTEIbHBIMUA UCTOYHUKAMU
OcBoeHue nNpuemMoB JeHCTBHI B JUIS IOATOTOBKH KPATKUX OTBETOB.
HECTAHJIAPTHBIX CUTYaIUsX, OBIIAJCHHE ["'OTOBUTH MPE3EHTAIMH 10 TEME
IBPUCTUYECKUMU METOJIaMU PeLICHUS
npo0em;
67 AmunokucioTel. benku | OBjajgeHne HaBbIKAMU OpraHu3auy yaeOHoi | AM(OTEpHOCTh aMUHOKUCIOT: UX | 8§58

JIeSITeIbHOCTH, IIOCTAHOBKH IICIICH,
IJIaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKHU
PE3YIbTATOB CBOEH NEATENILHOCTH, YMEHUSIMHU
NpEeABUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX
JICNCTBUI;

B3alMOJIEICTBUE C KUCIOTAMHU U
nieso4aMu. buosornyeckoe
3HaUYEHUE aMMHOKHCIIOT. benkn kak
HPOAYKTHI peaKLUU
NIOJINKOHECHCAUN AMUHOKHUCIIOT.




[Tonumepsr. [IpuobpeTenue onbiTa CAMOCTOSITEIIBHOTO [Tentunnas cBs3p. Cocras u
MOMCKa, aHaJM3a U 0TO0pa HH(OPMAITHH cTpoenue OenkoB. PacioznaBanue
PazButre MoHOIOrHYECKO# U Tuajgoruyeckor | 0eiakoB. buomoruueckas poib
pedu, yMEHUs BbIpaKaTh CBOU MBICIIU U 0enKkoB
CrO0COOHOCTH BBICIYITHBATh COOECETHHKA,
68 O6o06maromuii ypok OnnageHre HaBBIKAMU OPTraHU3aAMH yIeOHOW | YMETh NPUMEHSTH IOTy4eHHBIE TETpaab
1o teme : «BakHelue | 1eATenbHOCTH, IOCTAHOBKU 3HaHMSI IPU U3YYECHUU TEMBI.
OpraHUYeCKHe Lene, nIaHupoBaHMsl, CAMOKOHTPOJIS U YMeTh NpUMEHATh 3HaHUS, YMEHUS
COCTMHEHUS» OIICHKH Pe3yJIbTaTOB CBOEH JNEeSATENbHOCTH, Y HaBBIKH NP BBITIOJHEHUU

YMCHUAMHU MMPEABUACTE BO3MOKHEBIC
pe3yJbTaThl CBOMX JICUCTBHIA;

TPEHUPOBOYHBIX YIIPAKHEHUHN 1
3aJaHUN YMETH IT0JIE30BaThCS
JOTIOJHUTEILHBIMIA HUCTOYHUKAMU
JUTSI TIOATOTOBKU KPATKUX OTBETOB.
['0OTOBUTH MpE3EHTAINH 110 TEME




HepequL yq66HO-METO)]I/I‘IECKOFO o0ecrneyeHus 06p330BaTeHLHOFO nmponaecca

Cnucok numepamypol 013 y4AUWUXCA:

1.

Pynmsutuc I'.E. Xumus: 8 ki1.: yueOHuk s odmeoOpasonar. Yupexaenuit / I'.E. Pynzutuc, O©.I'.

O®enbaman. — M.: [Ipocsenienue.

2.

Pymsutuc I'.E. Xumus: 9 xi1.: yaeOnuk s odmeoopasosar. Yupexaenuit / I'.E. Pynzutuc, O©.I'.

O®enbaman. — M.: [Ipocsenienue.

1.
2.

IMabpycesa H.1. Xumus: pabouas terpans: 8 ki. / H.U. I'abpyceBa. — M.: [IpocBernienue.
IMabpycesa H.1. Xumus: pabouas terpans: 9 ki. / H.U. I'abpyceBa. — M.: IIpoceernienue.

Cnucok numepamypul 0711 neda20208:

1.

Pymsutuc I'.E. Xumus: 8 ki1.: yueOHuk 1s obmeo6pazosar. Yupexaenuit / I'.E. Pynsutuc, ©.T.

O®enbaman. — M.: [IpocsenieHue.

2.
3.

XuMus: 8 KJ1.: 2JICKTPOHHOE MPUJIOKECHNE K YICOHHKY.
Pymsutuc I'.E. Xumus: 9 xi.: yaeObnuk ju1s odmeoOpasosar. Yupexaenuii / I'.E. Pymsutuc, ®@.I'.

®enpaman. — M.: [IpocBenieHue.

4.
S.
6.

Xumus: 9 Ki1.: 2JIEKTPOHHOE MPUIIOKEHUE K YICOHHKY.
Xomuenko U. I'. CoopHuUK 3a7a4 U yIpaKHEHUN TT0 XUMUHU ISl CPETHEN TITKOJIBI.
I'apa H.H. Xumus. Pa6oune nporpammsl. [Ipenmernas nuaus yueonukos I.E. Pyasutuca, ©.1.

®denpamana. 8-9 kmaccesl/ H.H. I'apa. — M.: [Ipocsenienue.

7.
8.
9.

Panenxuii A.M. Xumus: nunaktudeckuii matepuai: 8-9 kir. / A.M. Pagenkmii. — M.: IIpocBemenue.
I'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBemienue.
INapa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [IpocBemienue.



O6opypoBaHMe u NpuboOpbI N0 XMMUMK

HavmeHoBaHMe 06BHEKTOB M CPEACTB MaTepuabHO — TEXHUYECKoro obecneyeHms

MeyaTHble Nocobus
CnpaBoyHble Tabauupl no xumnn («Meprogmyeckas cuctema XMMUYECKUX snemeHTos [.U.
MeHaeneesa», « PacTBOPUMOCTb COMIEN, KUCAOT U OCHOBaAHUM B BOAEY», K INEKTPOXMMUYECKUIN
pAL, HaNpPsAXKEHWUA METaN0BY).

Il. U"HPOpPMaALMOHHO-KOMMYHUKaTUBHbIE CpeacTBa

ONEeKTPOHHbIE NPUAOKEHUA K y4ebHMKaM NOo Kypcy XMmMUm

MpeseHTaUMM MO TEMaM Kypca

Il. TexHu4ecKkue cpeacrTea obyyeHus

KomnbtoTep

MynbTUMeANNHbBIN NPOEKTOP

JKpaH NPOEKLMOHHbIN

V. Yye6Ho-npaKkTUyecKoe n yuebHo-nabopatopHoe o6opyaosaHue
Mpubopbl, HA6opbI NocyAbl M NabopaTOPHbIX NPUHAANEIKHOCTEN ANA XMMUYECKOro
3KCnepuMeHTa

O6wero HasHaYeHUsa
HarpesaTenbHble npubopbl :
- CMUPTOBKM

- 3/leKTpoHarpesaTenn ansa npobupok HM-1

[JeMOoHCTpaunoHHble

Ha6op nocyabl 1 I'IpVIHa,EI,}'Ie)KHOCTEﬁ AnAa 4eMOHCTPAUNOHHbIX OMbITOB MO XMMNA




LLUtaTneB meTannmnveckuin LB

CneuuManusnpoBaHHble Npubopbl U annapaTbl
O30HaTOop
Annapat (npubop) ana nonyyeHus rasos (Knunna)

Mpubop Ans AeMOHCTPaLMM AeNCTBUA 3aKOHa COXPAaHEHMA MacChl BELLECTB.
LUndposaa nabopatopunsa no XMMmnn ANA y4aLLMXCA.

KomnnekTbl gna nabopaTopHbIX ONbITOB U NPAKTUYECKUX 3aHATUIA N0 XMMUU

Becbl mexaHuyeckune nabopatopHble

Habop cknsiHOK (Pp1IakoHOB) ANs XpaHEHWS PacTBOPOB PEAKTUBOB

Habop npobupok

Mpubop ANsA NoAyYeHUsA rasos

Ll,MJ'IMHApr MepPHbIe CTEKNIAHHDbIE

V. Mopgenu
HaGop kpucTammnyeckux penieTok: aamasa, rpadura, moBapeHHOH COU
VI. PeakTtusbl

«Kucnomei»
Kucnota cepHasn
Kucnota conaHas

Kncnota a3oTHas

Habop Ne 3 OC «udpoKcudbl»
Kanua rugpokcmg
Kanbuma rugpokeng,

HaTpusa rugpokeng,

«OKcuObl Memarnos»

ANOMUHUA OKena,




*enesa (1) okeug,
MarHua okeng,
MapraHua okcmg,
Megwm (1) okeng,

LnHKa okeng,

Habop Ne 5 OC «Memansel (Maneil)»
ANOMWHWIA (rpaHybl)

*eneso BoccTaHOBNEHHOE (MOPOLLOK)
MarHuin (cTpy»Ka)

Meab (rpaHynbl)

LnHK (rpaHynbl)

Habop Ne5 OC «MeTtannbl (6onbLion)»

Habop «lllesoyHble memannoel»

Cepa (nopoLwuok)

docoop

Habop N219 OC «CoeanHeHUss mapraHua»

Habop N224 «Matepuanbi»

Habop Ne 14 OC «CoeduHeHUs mapaaHua»

Kanua nepmaHraHat (Kanui mapraHueBoKUCAbIA)

Habop Ne 17 OC «MMHOuKamopbi»
Nakmoung,
MeTnA0BbI OpaHKeBbIN

deHondTanenH

Habop N218 « MuHepanbHble ygobpeHua»




Konnekuyuu:
MeTannsl
Yronb 1 NPOAYKTbI ero nepepaboTKm
HedTb
MwuHepanbl M ropHble Nopoabl
YnobpeHua










