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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aéT TpeACTaBICHUE O IENAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpENETseT KOJUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHHW K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIEroCsi MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrUrd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TiI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IHYHOCTH, €€ 00IIeH M (YHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOPECCUOHAIBHON JIESITEIIbHOCTH;

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



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS — IEaroru4ecKu
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHH W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHATUM O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa [/[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO 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
MIPEJICTABIEHUS] O XUMUYECKOM COCTABIISAIOLICH HAYYHOU KapTHUHBI MUpA 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 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHMHU CHUCTEMBl XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUM U PA3BUTHM MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy u3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

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

—  HampaBJICHHOCTh OOyYeHHMs Ha CHCTEMaTU4YeCKOe MPHUOOIICHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHON W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 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 MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 gacoB: B 8 kinacce — 68 gacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

B 9 «kmacce obOyuaercs 1 yenoBeKk ¢ OrpaHUYEHHBIMM BO3MOXKHOCTAMU
3nopoBbsi ¢ auarHo3zoM THP (umeer 3akmiouenune IIMIIK). Ha ypoke Bemetcs
KOppeKLHOHHAas padboTta ¢ 3tumu oOy4daromumcs (cm. [punoxenue 1).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHenus. Krnaccuduxanus
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 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
ONMCaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIHTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpuu W NPOMBINUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

Odusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YelloBeKka. KpyroBopoT Bojabl B HNPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIO0B. [lonyueHne OKCUI0B.

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

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBAHHE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHuCINTETBHO-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. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4€Hbll U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3noKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEpaNIbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMAYECKUX PEaKUid M0 pa3IuIHbIM MPU3HAKAM (TI0 YHUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMUYECKHE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU U IOJOKEHUE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



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

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIMiA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMALUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHUYCCKHE CBOMCTBa (00mue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoOAE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHS. A30T, pacCIpOCTpPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
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 (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COSIMHEH USIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcronb3oBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKCUIbI yriiepona, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0oTa U € ColnM, X PU3NIECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TTOHITHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

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



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOrO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMUYECKUU  pAal
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHHWe MIeNOYHBIX METAUIOB HU  HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
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:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJupllusi W HaTpusi C BOAOW (BO3MOXHO MHCIIOJIB30BAaHUE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblUs, aJlOMUHUSA, LUHKA, XKeje3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BakHeimme
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

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

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

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmuoie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

®dusnka: maTepusi, aToM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
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 HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTH)KCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

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

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

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

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE TOCIEIACTBUUA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii M TpyJa pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (WiId) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPHU  PELICHHHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHMOH, PAacTBOp, MAacCOBas JOJisI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

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

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

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

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIBHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemecTB (BOJOpOAA M KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYeCcKasi), KpHUCTaJUIMUecKass pemeéTka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsi COCTaBJICHHS (popMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmyrnaM, BHJ XUMHYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIBI, COOTHOCHTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTU B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHECHUH B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUM;

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



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

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

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpPYAOBAaHWEM, a TakKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTENIBHON JesSTEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE Buabl nesiteJibHOCTH
HaumeHoBaHue
Ne (undposrbie) 00y4YaIIUXCs ¢ YU4eTOM
n/n PASACIAOn HWAEM Bcero Konrpoabupie | Hpakririeckue o0pa3oBaTe/ibHbIE padoueii mporpaMMbl
NPorpamMmbl padoThI padoTsI
pecypchl BOCIIUTAHUS
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUSA
OBpucrtuyeckas Oecena,
HarpaBJieHHas Ha
IIEHHOCTHOE OTHOIICHHUE K
OTEYECTBEHHOMY
KYTbTypHOMY,
HWCTOPUYECKOMY U
HAay4YHOMY HacCJEeIulo,
XuUMUsI — BaKHas MMOHUMAaHUS 3HAYEHUS
obacTb XUMHYECKOW HAYKH B
11 €CTECTBO3HAHMS U 5 0 5 bubnunoreka LIOK YKU3HU COBPEMEHHOTO
' MPAaKTUYECKOMN https://m.edsoo.ru/7f41837c 00111ecTBa, CIIOCOOHOCTH
JEATEeIbHOCTH BJIAJIETh JJOCTOBEPHOI
YyernoBeKa uHpopManuei o
MepPEeIOBBIX JOCTHKEHUIX
Y OTKPBITUSIX MUPOBOU U
OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U
ob1mrecTBa
12 BemiectBa n 15 1 0 bubmuoreka [JOK Jwnanor, HanpaBiIeHHBIN



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

XUMHUYCCKHUEC PCAKIITNUN

https://m.edsoo.ru/7f41837¢c

Ha T0Jy4eHHUE HOBBIX
3HAHUH 110 XMMHHU,
HEOOXOJUMBIC IS
00BsSICHEHUS
Ha0JII0JaeMbIX IPOLIECCOB
U SIBJICHHI,
IM03HABATEILHOM,
MH(OPMALMOHHON U
YUTATEIbCKOMN KYIbTYpHI,
B TOM YHCJI€ HaBbIKOB
CaMOCTOSTEIbHON pabOThI
C y4eOHBIMH TEKCTaMHU,
CIIPAaBOYHOU JIUTEPATYPOH,

JIOCTYITHBIMUA
TEXHUYECKUMU
CpeICcTBaMu
WH(pOPMaITMOHHBIX
TEXHOJIOTUH.
1.3 0 0
Hroro mo pazgeny 20

Paznen 2. Baxkneiilue npeacraBuTen

HCOPIraHnIeCKHUX BCILIECCTB

2.1

Bosnyx. Kucnopon.
[Tousitre 00 okcumax

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

PasBuBaroiue yueOHbIC
CHUTYaI[IH, BbI3bIBAIOIIHE
HUHTEPEC K OOYUCHUIO U
MMO3HAHMIO,
J0003HATEIIEHOCTD,
TOTOBHOCTH U
CIIOCOOHOCTH K



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

caM000pa3oBaHuIo,
MIPOEKTHOMN U
HCCIIEN0BATEIBCKON
JESTENIbHOCTH, K
OCO3HaHHOMY BbIOODY
HaIPaBJIEHHOCTH U
YpOBHS 00Oy4€HUS B .

2.2

Bopopon.Ilonstue o
KHCJIOTaX U COJISIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Jwnanor, HanpaBiIeHHBIN
Ha 0CO3HAHWE IEHHOCTH
JKU3HU, OTBETCTBEHHOIO
OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHU Ha
3I0pPOBBIN 00pa3 KU3HH,
0CO3HaHHE MOCIIEICTBUN 1
HETIPUSATHE BPEIHBIX
MPUBBIYCK(YITOTPEOICHUS
QJIKOTOJI5, HAPKOTHKOB,
KypeHHs1),
HE00XOIUMOCTH
COOJTIOICHUSI TIPABHIT
0€301aCHOCTH MPHU
oOpaleHuu ¢
XUMHYECKUMU
BEIIECTBAMU B OBITY U
peaqbHOM JKU3H.

2.3

Bopa. PactBopsl.
IToustre 00
OCHOBAHHUIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

Huckyccus,
HarpaBJICHHAs Ha
CHOCOOHOCTH MPUMEHATh
3HAHHSA, TT0JTydaeMble TIPH



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

W3Y4YE€HUU XUMUH, JJIs
pelieHus 3a1ad4,
CBSA3aHHBIX C
OKpYKarollen MpUupOoHON
Cpeno, Uil HOBBIILIEHUS
YPOBHSI 3KOJIOTUYECKOMN
KYJIbTYpbI, OCO3HaHUS
rJ100aJIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIEM
U IIyT€H UX PEIICHUS
MOCPEJCTBOM METOJIOB
XUMHH, SKOJOTMYECKOTO
MBIIIJICHUS], YMEHHUS
PYKOBOJICTBOBATbCS UM B
IMO03HABaTEILHOM,
KOMMYHUKATUBHOUN 1
COLMAIBHOM MPAKTUKE

2.4

OCHOBHBIE KJIACCBI
HEOPraHMYECKHX
COEUHEHNN

11

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

PaboTa B mapax,
HaIpaBJIeHHAs Ha
CIIOCOOHOCTH IPUMEHATH
3HaHUS, IOJTy4aeMble IPH
W3YYEeHUU XUMUH, IJIs
pelieHus 3a1a4,
CBSI3aHHBIX C
OKpY’Karollel MpUupoHON
Cpenou, JUisl MOBBIIECHUS
YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS
r106aIpHOTO XapakTepa
HKOJIOTHUECKUX MPOOIEM



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

U IIyTeW UX PELICHUS
IIOCPENCTBOM METOJIOB
XUMUH, IKOJIOTUYECKOTO
MBIIUICHHS], YMEHUS
PYKOBOJCTBOBATHCS UM B
IM03HABaTEILHOM,
KOMMYHUKAaTUBHOHN U
COLMATIbHOW MPAKTHKE, .

Wroro mo pazueny 30

Paznea 3. Ilepuoanuecknii 3axkoH u Ilepuoanueckas cucrema xumnueckux 3jaemMenToB /. M. MenaeneeBa. CTpoenne aroMoB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
3.1 CHCTEMA XMMHYECKUX 7 0
anemeHToB /[. W.
Mennene-eBa.
Crpoenue atoma

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

Jlnanor, BEI3BIBAIOIITUN
HWHTEPEC K MPAKTHICCKOMY
M3y4YeHuIo npodeccuii u
TpyZla pa3IuvdHoOro poJa,
YBaXEHHUE K TPYAY U
pe3yabTaram TPyI0BOM
JIESATEILHOCTH, B TOM
YHCJIC HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX
3HAHWH 110 XMMMHU,
OCO3HAHHBIN BBIOOD
WHJUBUIyaJIbHOU
TPAECKTOPHUH TIPOIOJKESHUS
o0Opa3oBaHus ¢ y4TOM
JTUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUHU,
0OIIIECTBEHHBIX HHTEPECOB
U IOTPEOHOCTEH,



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

YCIEIIHOU
npodeccrnoHaIbHO I
JCATEIILHOCTH U Pa3BUTHS
HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD
allanTHPOBATHCA B
npodecCuoHANIBHOU cpeie

XUMHAYECKAsT CBA3b.
OKHCIIUTENILHO-
3.2

BOCCTAHOBHUTEIIbHBIE
peakuu

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

OBpucrtuyeckas Oecena,
HarpaBJieHHas Ha
MUPOBO33PEHUECKHE
MIPECTABJICHHS O
BEIIECTBE U XUMHUYECKOU
peakiuu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTaBIIAIOIINE OCHOBY
JUISL TOHUMaHUS
CYIIHOCTH HayYHOU
KapTHUHBI MUDA,
MpeACTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJIBI,
B3aMMOCBSI35X YEIIOBEKa C
IIPUPOHOM Cpesoit, O
pOJI XMMUU B TO3HAHUU
ATUX 3aKOHOMEPHOCTE;

Hroro no pazaeny

15

bu6mmoreka [IOK



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

https://m.edsoo.ru/7f41837¢c

PesepBHOe Bpems

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

9 KUIIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsI

DJIEeKTPOHHbIE
(uu¢possie)
o0pa3zoBaTte/ibHbIE

pecypcbl

Buabl gesTebHOCTH
o0y4aromuxcs ¢ y4eTomM
padoueii mporpaMMbl
BOCIIMTAHUS

Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA

11

[ToBTOpEHME M
yrayoneHne 3HaHUH
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kiacca

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

Juckyccus, HanpaBJIeHHAsS
Ha MUPOBO33PEHYECKHE
MIPEJICTaBJICHUSI O BEIIECTBE
Y XMMUYECKOH peaKIuy,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U
COCTABJISIFOILIAE OCHOBY IS
ITOHUMAHHSI CYIIIHOCTH
HAay4YHOU KapTUHBI MUPA,
MpeACTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTUS IPUPOIBL,
B3aMMOCBSI35IX UYEJIOBEKa C
MPUPOAHON CPEAOi, O POJIU
XUMHUUB MMO3HAHUU 3TUX
3aKOHOMEPHOCTEN;

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKInui

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

Juanor, HanrpaBJICHHBIA HA
MIOJIYy4ECHHE TPEICTaBICHUS
O COLIMAIIBHBIX HOpMax U

IIpaBUJIaX MEKINYHOCTHBIX



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

OTHOIIICHUM B KOJIJICKTHBE,
KOMMYHUKAaTUBHOU
KOMIIETEHTHOCTH B
0O0IIECTBEHHO IT0JIC3HOM,
y4eOHOUCCIIEI0BATEIBCKOMH,
TBOPYECKOM U APYTUX
BHJIaX JIEATEIbHOCTH,
TOTOBHOCTHU K
pazHo0Opa3Hoit
COBMECTHOM JIEATEITHbHOCTH
TP BBITIOJIHEHUN YIE€OHBIX,
MMO3HABATENIBHBIX 3a71a4,
BBITIOJTHEHIH XUMUYIECKIX
AKCIIEPUMEHTOB, CO3/IaHUN
y4eOHBIX POEKTOB,
CTpEeMJICHUS K
B3aMMOIIOHUMAHUIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM yueOHOM
JeSITeNIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MIOBEJICHUE
Y TIOCTYIIKH CBOUX
TOBapHUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYIIKOB

1.3

DNEKTPOIUTHYECKAS
JYCCOLIMAIUS.
XUMHUYECKUE pEaKIiH B
pacTBopax

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

Pabora B mapax,
HarpaBJIeHHas Ha
MHPOBO33pPEHYECKUE
NIPEJICTAaBICHUS O BELIECTBE



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

Y XMMHYECKOW PEaKInu,
COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJIAIOLINE OCHOBY JJIsI
MOHUMAaHMsI CYLIHOCTH
Hay4YHOU KapTHHBI MUDa,
IpesicTaBIeHHs 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOIBI,
B3aMMOCBSI35X YEJIOBEKa C
IIPUPOIHOM Cpesloi, 0 poan
XUMHUUB TO3HAHUU ATHX
3aKOHOMEPHOCTEM

Hroro no pazneny

17

Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS

2.1

OO6mras xapakTepucTuKa
XUMHYECKHUX 3JIEMEHTOB
VIIA-rpynmst.
T"anorens!

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

Pa3zBuBatomue yueOHbIe
CUTYaIlNH, HAIIPABJICHHBIC
Ha MOJTYYCHHE HOBBIX
3HAHWH 110 XMMMHU,
HEOOXOIUMEIE IS
00BsSICHEHH HAOIIOTaEMBIX
MIPOIICCCOB M SIBJICHHM,
IM03HABATEIIbHOM,
nH(OPMALMOHHON U
YUTATEIbCKOM KYIbTYpHI, B
TOM YHCIIC HABHIKOB
CaMOCTOSITEIBHOMN paboTHI ¢



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

y4eOHBIMH TEKCTAMU,
CIIPaBOYHOMU JIUTEPATYPOH,
JIOCTYIHBIMU
TEXHUYECKUMU CPEICTBAMU
MH(OPMALMOHHBIX
TEXHOJIOTMI

2.2

OO6mras xapakTepucTuKa
XUMUYECKUX JIEMEHTOB
VIA-rpynmsl. Cepa u e€
COCITMHEHUS

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

Jwnanor, HanpaBJIeHHBIA HA
IIEHHOCTHOE OTHOIICHHUE K
OTEYECTBEHHOMY
KYJIbTYpPHOMY,
HUCTOPUYECKOMY U
HAay4YHOMY HaCJIeJIUIO,
MMOHUMAaHMUSI 3HAYCHUS
XUMUYECKON HAyKH B
KU3HU COBPEMEHHOTO
o011ecTBa, CIoCOOHOCTH
BJIAJIETh JOCTOBEPHOI
uHpopManuei o
MEPEIOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOH U
OTEUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSIX 00
YCTpOICTBE MHpa U
o0111ecTBa;

2.3

OO1ast xapakTepuCTUKa
XUMUYECKUX JIEMEHTOB
VA-rpynmnsl. A3oT,

¢bochop u ux

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

Pabora B mapax,
HarpaBJIeHHas Ha
IpEeCTaBJICHUS O
COLIMAIBHBIX HOPMaX U



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

COCAMHCHUA

MPABUIIAX MEKIUIHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE,
KOMMYHHUKaTUBHOMU
KOMITETEHTHOCTH B
0O0IIECTBEHHO IT0JIC3HOM,
y4eOHOHUCCIIEI0BATEIBCKOMH,
TBOPYECKOM U APYTUX
BHJIaX JICATEIbHOCTH,
TOTOBHOCTH K
pazHO0Opa3Ho
COBMECTHOM JIeITEITbHOCTH
IIPY BBITIOJTHEHUU YICOHBIX,
MMO3HABATENIBHBIX 3a71a4,
BBITIOJTHEHUH XUMUYIECKIX
HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX POEKTOB,
CTpEeMJICHUS K
B3aMMOIIOHUMAaHUIO U
B3aMMOIIOMOIIH B IpoIiecce
3TOM yueOHOMU
JESITeNIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBE/ICHUE
Y TIOCTYIIKH CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJEACTBUI MOCTYIKOB

2.4

OO1ast xapakTepuCTHUKa
XUMUYECKUX JIEMEHTOB
IVA-rpynmsl. Yriaepon

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

I[I/ICKYCCI/IH, BbI3bIBAromiast
HHTEPCC K 06yquI/110 151
IIO3HAaHUIO,



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

U KPEMHUU U UX
COCAMHECHUS

J110003HATEILHOCTD,
TOTOBHOCTB U CIIOCOOHOCTH
K caM000pa30BaHuIo,
MPOEKTHOMN U
HCCIIEIOBATENBCKOM
JESTEIIbHOCTH, K
OCO3HaHHOMY BbIOODY
HAIPABJIICHHOCTH U YPOBHS
00y4eHUs B TaTbHEHIIIEM

Hroro no pazneny

25

Paznena 3. MeTajliibl M X COeIMHEHUA

3.1

OO01me cBOUCTBA
METAIIJIOB

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

PaboTa B mapax,
HaIpaBJIeHHas
CITOCOOHOCTH TPUMEHSTH
3HaHUS, TIOJTy4aeMble IPH
W3YYE€HUU XUMUH, IJIs
pellIeHus 3a/1a4, CBA3aHHbBIX
C OKpY>Karolle mpupoIHou
Cpeoil, Isl MOBBILLICHUS
YPOBHS 3KOJIOTHUECKOM
KYJIBTYpbI, OCO3HAHUS
rJ106aJbHOTO XapakTepa
HKOJIOTHUECKUX MPOOIEM U
MyTe X pelIeHUs
MIOCPEJICTBOM METOJIOB
XHUMHH, SKOJIOTMYECKOTO
MBIIILJICHUS], YMEHHUS
PYKOBOJCTBOBAThCS UM B
MO3HABATENBHOM,



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

KOMMYHUKAaTUBHOHN U
COLMAIbHOM ITPAKTUKE

3.2

Baxxneiime metayuisl 1
HUX COCIUHEHUS

16

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

Jlnanor, BbI3BIBAIOITU A
HMHTEPEC K MPAKTUUECKOMY
U3y4eHHIO npodeccuii u
TpyZAa pa3audHOro poja,
YBaXXEHUE K TPYAY U
pe3yabTaram TPyJI0BOM
JIeSITeTbHOCTH, B TOM YHCTIE
Ha OCHOBE MPUMEHEHHS
MIPEAMETHBIX 3HAHUH 10
XUMUHU, 0CO3HAHHBIN BBIOOD
VHIUBUTyJIbHOU
TPAEKTOPHUH TIPOIOJKEHUS
00pa3zoBaHus ¢ y4ETOM
JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMMHU,
00IIECTBEHHBIX UHTEPECOB
1 TOTpeOHOCTEH,
YCIEUIHOM
npoheCcCHOHATBHOM
JESITeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHHUIA,
TOTOBHOCTD
a/IarITUPOBATHCS B
npodeccroHanbHO cpenie

Hroro no pasaeny

20

Pa3nen 4. Xumus u okpyxanmas cpeaa



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

4.1

BeniectBa u matepuansl
B JKM3HU 4eJIOBEKA

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

Jwnanor, HanrpaBJIEHHBIN HA
IIPEJICTaBJIECHMS O
COIMAITBHBIX HOPMaX U
MPABIIIAX MEKITUIHOCTHBIX
OTHOILICHUH B KOJIJICKTHBE,
KOMMYHHUKaTUBHON
KOMITETEHTHOCTH B
0O0IIEeCTBEHHO IT0JIC3HOM,
y4eOHOUCCIIEIOBATENHCKOMH,
TBOPYECKOM U APYTUX
BUJIAX JIESATEIHHOCTH,
TOTOBHOCTH K
pa3HOOOpa3HO
COBMECTHOH JIeSATEITHbHOCTH
IIPU BBITIOJIHEHUU YUEOHBIX,
MO3HABATENbHBIX 33]1a4,
BBITIOJTHEHUH XUMUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX IMPOEKTOB,
CTpEeMJICHUS K
B3aMMOIIOHUMAHHIO U
B3aMMOIIOMOIIH B IpoIiecce
3TOM yueOHOU
JESITeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBE/ICHUE
Y TIOCTYIIKH CBOMX
TOBApHUILEH C MO3UILIUN
HPABCTBEHHBIX U MPABOBBIX
HOPM C YUETOM OCO3HAHHUS
MOCIIEICTBUI MOCTYIIKOB



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

Hroro no pazneny

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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IIpuniaoxenue 1
Koppexkuuonnasi padora ¢ 00y4arImuMucs ¢ OrpaHHYEeHHBIMH BO3MOKHOCTsIME 310poBbsi (THP)

VYyamuecs ¢ 3a1epKKO ICUXUYECKOTO Pa3BUTHUSA JOJHKHBI OCBOUTh DeiepanbHblii CTaHIAPT MO €ro HU3LIEH rPaHuLIE.
3agaun KOppeKUMOHHOM padoThI:

- B paMKax 00y4eHHs IpeaMETy ClIOCOOCTBOBATh KOPPEKIIMU PAa3BUTHS ITAMATH, BHUIMAHHSL, JIOTHYECKOTO MBIIIIJICHHUS;

- C1I0COOCTBOBAThH BOCIIOJIHEHUIO ITPOOENIOB MPEIIECTBYIOIIEr0 00yUeHNUS;

- C1I0COOCTBOBATh KOPPEKIUH PEryNaTUBHBIX Y'Y 1.

KoppekunonHas HarpaBIeHHOCTh YpOKa OCYIIECTBIISIETCS MPEUMYIIECTBEHHO 3a CYET MPUMEHEHHs B Mpoliecce OOYUYEHUS CUCTEMBbI
METOIUYECKUX MPUEMOB, CIIOCOOCTBYIONINX ONTUMAIBHOMY OCBOCHHUIO OOYJAIOIITUMUCS COACPIKAHUS TPOTPAMMEI.

Beuny ncuxonorudyeckux ocooerHHocreit nereit ¢ THP, ¢ nenpio yeunenus mpakTudeckoil HampaBIeHHOCTH 0OyUeHHUS TIPOBOTUTCS
KOPPEKIHOHHAs paboTa, KOTOpasi BKIIOYAET cJIeAyIolie HAPaBJIeHUs:

- Pa3BUTHC HABBIKOB UTCHUS YCIIOBHA 3aJa4r: OCMBICIICHHOI'O;
- KOpPEKUUA — pa3BUTUC IaMATH, BHUMAaHU,
-pa3BUTHUC HaFJ'IHI[HO-O6pa3HOFO MBIIJICHUS, JIOTHYCCKOTI'O MBIIIJICHU A,

- Pa3BUTHEC YMCHUA CPAaBHUBATh, aHAJIU3UPOBATH,; BBIJACIIATE CXOACTBO U pa3jIndune HOHﬂTHﬁ; YMECHUE pa6OTaTI> 10 CJIOBECHOM U MUChbMEHHOM
HUHCTPYKIUAM, aJITOPUTMY, YMCHHUC IINIAHUPOBATH CBOIO ACATCIBHOCTD.

- Pa3BUTUC MHUIIUATUBHOCTH, CTPEMJICHHA JOBOAUTH HAYATOC ACJIO JO KOHIIA, Q)OpMHpOBaHI/Ie YMCHUA ITPEOAO0JICBATh TPYAHOCTH; BOCIIUTAHUC
CaMOCTOSATCIIbHOI'O IIPUHATHA PCUHICHUA, Q)OpMHpOBaHI/Ie YCTOﬁHHBOﬁ U aJICKBAaTHOM CaMOOILICHKH, (1)0pMI/Ip0BaHI/Ie YMCHUSA aHAJIIU3UPOBATH
CBOIO JCATCIIBHOCTD,

- paclupeHue MpeacTaBIeHU 00 OKpyXKaroleM MUpe,
- KOPPEeKIUs MHIUBHUYaTbHBIX IPOOETIOB B 3HAHUAX I10 MPEIMETY.

OcoOenHocTH pa3BUTHS MO3HABATEJILHBIX poneccoB y Aereit ¢ THP, npuémsbl 1 MeTOabI HX KOPPEKIMH HA YPOKAX XMMHUH



Ilo3HaBaTeabLH
bIii Iponecc

OcobenHnocTu pa3BuTHs

JdomuHupylomue
npouecchbl Mpu U3y4YeHHH

IIpuémbl U MeTOAbI KOPpPEKUHH

MaTeMaTHKH
Buumanue OcnabneHHoe BHUMaHUE K | YCTOWYMBOCTh BHUMaHWs | VHTepec K 3aHATHSAM NOJAEpKHUBaTb, BBOJS B
BepOATBHOM (cioBecHO) 3aHSTUS UTPOBBIE MOMEHTHI;
nHpopmanuy; .
HEYCTONUHBOCTS, CHIDKCH BKJIFOUAaTh B Y4YeOHBIH MaTepuall 3aHUMAaTEIbHBIC
00BEM, KOHIICHTpAaIIUs, (baxrb;
M36HpATENBHOCTD, HCIIOJIh30BaTh Pa3HOOOpa3HbIe (POPMBI MMOOIIPEHUS;
pacmpeenenue, KoHIeHTpaIIS BHUMAHKA BKJIFOUATh YIPOKHEHUS, pa3BUBAIONIAE OBICTPOTY
HEeCIocoGHOCTE MEePEKITIOYaeMOCTH BHUMAHHMS
COCPENOTOYHUTHCS Ha yeM- CO3MaBaTb IIOJIOKHUTCIBHOC OTHOMICHHE K YPOKY,
6o OTIPEICTIEHHOM B Pa3zHO00pa3uTh (OPMBI JOMAITHUX 3aaHHH.
TEUEHUE JUTUTEIILHOTO
BPEMEHU
Bocnpusitue [Iponycku, nepectaHoBkH, | Henonumanue MIOKA3bIBaTh CBS3b IPEAMETHOIO COJEPXKAHUS C
3aMeHa nu@p, 3HAKOB M CAMHX | U3y4aeMOT0 MaTepuaia
NEeNCTBUN [TaccuBHOCTB AKHBHBIO.
BOCIPUATHS.  3HAYUTEIBHOE [locTaHOBKa TpM M3J0KEHHMM HOBOIO MaTepuala
3aMeJICHUE rpoiiecca TaKUX BOIIPOCOB, KOTOpbIE CHOCOOCTBYIOT
nepepaboTKU  MOCTYMaroIei HEIOCPEJACTBEHHOMY  BKJIIOUCHHUIO  YYalllUXcsi B
nHpopManuu. MIPOLIECC PACCYKICHUS.

YcraHoBiaeHHE CBs3eH MCKAY paHEC H3YUCHHBIM
MaTCpruajIoM N HOBBIM.

HpI/IMeHeHI/Ie pa3siIM4HbIX CPCACTB  HArJIIAHOCTH:
KapTHH, Ta6J'II/II_I, JUIAKTHYCCKOIO W pasaaTo4HoOro
npcaAMCTHOI'O MaTCpualia.

TpynHoct
BBIIIOJIHCHU U
3a1a4u

npu
aHaIM3a

CocraBieHue BOIIPOCOB K  3ajayc. OtBeTHl Ha

HpO6HeMHHe BOIIPOCHI




IMamars Huzkuii ypoBeHb | [IpOAYKTUBHOCTh NaMATH, | YCTAHOBKA  HA  3allOMMHAHUE  OIPEIECIEHHOIO
CaMOKOHTpPOJII B IIPOLIECCE | CKOPOCTh  3allOMUHAHUsA, | MAaTEpUAIa Ha JUIMTENBHBIA CPOK U COCPENOTOYCHUS
3ay4rBaHUS U | YCTOMYHUBOCTH MaMsTH, | BHUMaHUs Ha MaTepuale.
BOCIIPOM3BEICHHUSI MaTepHalia, | MPOU3BOJIBHOCTh TaMsATH, | O0s3aTenpHasl NpoBepKa IOHUMAHHUS — y4eOHOTO
HEyMEHUE OpraHu30BaTh | CAMOKOHTPOJIb Marepuana 1 COIOCTaBJICHUE €r0 C PAHEE U3YyYCHHBIM.
CBOIO paboOTy IO 3ayYHMBAHHIO | 3aITOMHHAHKS Hcnonp30BaHue HarIsAAHOCTH
y4eOHOTO Marepuana, Bxirouate ynpakHEHMs, Pa3BUBAIOIIHME 3PUTEIBHYIO
HEJIOCTaTOYHAas MaMsTh. HCIPaBbT€ OIMMUOKM B HANUCAHUU CJIOB,
[I03HABAaTENIbHAs AKTHUBHOCTH Hanucanne reorpauyecKux TEPMHUHOB Ha
U 1EJICHANPABICHHOCTh IIPH ompeieNIeHHbIE OYKBHI.
3allOMHUHAHUH, HEYMEHHE
HCIIOJIB30BATH MIPUEMBI
3allIOMUHAHUSA
MbliuieHue Harnsnno-o6pasnoe: TpynHocTn npu | Beigenenune CyniecTBEHHBIX MTPU3HAKOB H3y4aeMbIX
HE0OX0IMMO pa3BUTHE BOCIIPUSITHH TeKCTa WU .
SBJICHUH (YMEHUE aHAIU3UPOBATh, BBIJICIATH TIIABHOTO
HEITOHUMAaHHE BOIIPOCOB

Jlornyeckoe : He pa3BUTO,
B MaTepuaie).

BBIPA)KEHO OTCTABAaHUE
Bxnroyare  ympakHEHHUs, Ppa3BHUBAIOIIME  YMEHUS
pa3nuyaTh CXOJCTBA U Pa3IUdMsl OHITHI.
Bxnroyars yrpa)XHEHUsI B COCTABJIEHUU LIEJIOTO KaK
Croco0 pa3BUTHUS JJOTUYECKOTO MBILIJICHUS U
HAaX0JEHUE 3aKOHOMEPHOCTH
Bxnroyars 3aaHusi, peLIEHHE KOTOPBIX CBSI3aHO C
YMEHUEM NPaBUIBHO JI€laTh BBIBOJbI, AKTUBU3ALIMS
MBIIUICHUST  y4alluxcs, CTUMYJIMPOBAaHUE  HX
BOOOpa)KeHUsI U TBOPYECTBA: MPOOIEMHBIE BOTIPOCHI

Peun NmnpeccuBHas ctopoHa peun | TpyaHoctu B BelpaxkeHHu | llepecka3 TekcTa, MporoBapyuBaHUE MOHSITHM

DKcIpeccuBHas CTOPOHA Peun

JleekThl apTUKYISALHOHHOTO

COOCTBEHHOI'0 MHEHUSI




armapara

JleeKThI TeKCUKO-
IrpaMMaTHYECKON CTOPOHBI
peun

MoTuBaIMoOHHO

MOTpeOHOCTHAs
chepa

VYuebHas MOTHUBALUS
CHIDKEHA, WCTIBITHIBAIOT
TPYIHOCTH B  BBITIOJTHEHUH
3a/1aHAI TBOPYECKOTO
Xapakrepa

Obecrnieuenue
IIOJIOKUTEITBbHON
aTMocepbl Ha  YpOKe.
CHuKeHue TPEeBOXKHOCTH.
Coznanue CUTYaI1
ycrexa. Hrpossie
TEXHOJIOTHH.

Penakcarus.

JMTaKTUYECKUE WTPBHIL.

Ocodennoctu padorsl ¢ nerbmu ¢ THP Ha ypoxe:

- YETKOE IJIAaHUPOBaHUE KOPPEKIIMOHHBIX 3a/1a4 YPOKa;

- MCI[J'ICHHI)II\/'I TEMII YpOKa C MOCICAYIOIIUM €T0 HapalllMBAHUCM

- HCIIOJIb30BAHME B HAYaJi€ YpOKa HNPOCTBIX, AJOCTYIHBIX IJIA BBIIIOJIHCHUA 06y‘laIOH_[I/IMI/IC${ C OIrpaHUYCHHBIMHU BO3MOXXHOCTSAMH 30pPOBBA

SaHaHHﬁ, YTO IMO3BOJIUT CO34AaTh IMOJIOKUTEIBbHYIO CTUMYJIAILHUIO K O6y‘ICHI/II-O;

- BKIIIOYCHHUC o6yqa10mnxc;1 ¢ OB3 B BhINIOJIHEHNE Sa,I[aHI/Iﬁ 1o HapaCTanmeﬁ CJIOKHOCTH, 3a1aHus, Tpe6yfomee MaKCUMaJIbHOT'O HAITPSHKCHUA

IIPH BBITIOJIHEHUU 1IEJIECO00Pa3HO MPEIbSIBISITh 00YyUaIOIIMMCS B IIEPBOIA MOJIOBUHE YPOKa;

- CHIDKEHME 00beMa U CKOPOCTH BBIINIOJITHCHUA SaﬂaHHﬁ;

- NPCIJIOKCHUEC IIOMOIIU 06y11aI0meMyc;1 B CJIydac 3aTpyAHCHHA IIPpU BBINOJIHCHUU 3aJJdHUA; IMMOMOLIb IIpEIaracrcsa IOCTCICHHO: OT
MUHHUMAaJIbHOM CTI/IMYJII/IPYIOII_[eﬁ, K opraHI/Bonmeﬁ, HanpaBn;I}omeﬁ, 3aT€M, B ClIydac HEJOCTAaTOYHOM 3(1)(1)6KTI/IBHOCTI/I Ha3BaHHBIX BHJOB

MOMOIIH, 00YyJaroIIeH;

- HNPpCUMYIICCTBECHHOC HCIIOJIB30BAHUC Ha YPOKE YaCTHYHO-IIOMCKOBOTO METOIA O6yquI/I$I, BBCACHHUC J3JICMCHTOB PCHICHUA HpO6J’I€MHHX

CUTYallUH;

- HIMPOKOC UCII0JIB30BAHNUEC HA YPOKC HATTIAAHOCTH,

- UCIIOJIb30BAHUC HAa YPOKE HC Oonee TPEX-4YCTBIPECX BUAOB JACATCIbHOCTH,




- 00s13aTeIbHOE UCTIOIH30BAHIE OPHUCHTUPOBOYHON OCHOBBI JICHCTBUI B BHJIE CXEM, AJITOPUTMOB, 00pa3110B BBIMIOTHCHUS 33 JaHU;
- HCTIOJIH30BAHKE HA YPOKE YETKOHM CTPYKTYPHI U rpaduecKOro BhIICICHHS BHIBOJOB, BAKHBIX IMOJI0KCHHH, KIIFOUEBBIX TIOHATHH;
- COOJTIO/ICHNE TEMAaTUYECKONM B3aUMOCBSI3M y4eOHOT0 MaTepraia B paMKax OJHOTO YPOKa;

- IPEUMYILIECTBEHHAs OMOPa HA 3PUTEIILHOE BOCIIPUSTHE;

- UCTIOJIb30BaHUE HA YPOKE MpHUEMa COBMECTHBIX ACHCTBUI: YacCTh 3aJaHUsl WM BCE 3a/IaHHE BBIMOJHIETCS COBMECTHO C MEIarorom, Mmoj ero
PYKOBOJICTBOM;

- opranu3zanus paboThl B ape ¢ «CUIIbHBIM» 00yJaroIuMCs;
- TpeOOBaHNE OTCPOYEHHOT'O BOCIIPOU3BEACHUS: HEOOXOIMMO BBIACPKUBAHUE M1AY3bl II€PE OTBETOM;
- TpeboBaHKe OT 0OYUYaAIOUINXCS MTOJIHOTO OTBETA HA MOCTABJICHHBIN BOIIPOC;

- BBEJEHHE pPEYeBOro KOHTPOJISI M OTpaboTKa peueBoil (OpMysbl HPOrpaMMbl JEHCTBUMN: MpeIBapUTEIbHOE NPOrOBapHUBaHUE 3TaIlOB
npeacrosiimend padoThl: «4TO S CAETAI0 CHadajga», «4To s CHENar0 3aTeM» - OCYILECTBJIAETCS CO3HATENbHAs DPETYIALHUs JESITEIbHOCTH;
TpeOOBaHKE CIOBECHOTO OTYETAa OOYUArOIIErocs 0 UTOraM BBITOJHEHHS 3a/JaHMs;

- HCTI0JIb30BaHKE JJOCTATOUYHOTO KOJMYECTBA PA3HOOOPA3HBIX YIIPAXKHEHU [l YCBOEHHUS U 3aKpeIUIeHUs y4eOHOro MaTepuara;

- mepeOpMyIIMpOBaHUE YCIIOBUH 3aa4H, MMPEICTABICHHBIX B TEKCTOBOM BapHaHTE - pa30MBKa YCIOBHS Ha KOPOTKHE (pasbl. Y CIOBUS 3a1aun
1enecoo0pa3Ho JApoOUTh Ha KOPOTKHE CMBICIOBBIE OTPE3KH, K KaKIOMY M3 KOTOPBIX HEOOXOIMMO 3a7aTh BOMPOC M Pa3zoOparh, 4YTO
HEO0XOAMMO BBITIOJHUTH.

Bo3moxknbie npuemMbl 1 GopMbl padoThI HA OCHOBHBIX 3TAaNlaX YPoKa

JTansbl ypoKka Opranmn3anus padoTsl ¢ KJIACCOM Opranunzanust padorsl ¢ gerbmu ¢ THP
OprmMoMeHT OOmuit ans Beex eTeit kiacca
[IpoBepka @poHTaNBHBIN, HTHAUBUAYAIBHBIN OMPOC, MPOBEPKA U WNuauBuyanbHast IpOBEpKa YUUTEIIEM.
JIOMAIIHETO B3aMMOIIPOBEPKA, OMPOC Y IOCKU, TECTOBBIE 3aJaHUs,
3a/1aHus TBOpYECKHUE 3a/1aHus, curHajabHble kKapTouku, UKT n

JIpyrue.




IToBTOpEHUE
U3y4YEHHOTO
Marepuaia

becena, ycTHOE M IMCbMEHHOE BBINIOJIHEHUE 3aJJaHUM,
caMOCTOsATENbHAs paboTa ¢ y4eOHHUKOM WM CIPAaBOYHOU
JAUTEpaTypoil, mapHas, IpymioBas padoTa u Apyrue.

Pabota ¢ yaeOHUKOM WM 110 KapTOYKaM TI0]]
pYKOBOI[CTBOM y‘-II/ITeJISI NJIN CUJIBHOT'O y‘ICHI/IKa

TloaroroBska k
BOCIIPHUATHIO
HOBOT'0 Marepuajia

becena, sBpuctuueckas Oecena, cozgaHue npooIeMHOM
CUTyallUu

becena 1o KOHKPETHBIM BOIIPOCAM,
COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS JETEN

N3yuenune HoBOTO

OObscHEHUE yUUTeNsl, CAaMOCTOSATEIbHbIE HAOIIOEHHUS C

OObscHeHne yuuTens 00s13aTeNbHO C ONOPOil Ha

Marepuana MOCJIEYIOIUM 0000IIEHNEM UITH BBIBOJAMY; HarJIsTHOCTh, I03UPOBaHKE MaTepHasa, B TOM YUCIIe
COIOCTaBUTEJIbHBIN aHATN3, CPABHEHUE; CAMOCTOSITENIbHAS | 110 IPUHIUITY «OT IPOCTOTO K CIOKHOMYY,
paboTa ¢ yueOHUKOM WM CIIPAaBOYHOMU JIUTEPATYpPOH, IIOIIAroBasi ”HCTPYKLUS WU AITOPUTM JICHCTBHIA,
HCII0JIb30BAHUE CXEM, CUMBOJIOB, OJI0KOBas Io1aya, MOBTOPEHHE 3a YUUTENEM (B TOM YUCIIE
ncnonszoBanne MKT u apyrue HEOJIHOKPATHOE), YIIPOILIEHHAs 3allUCh TEOPHH WUJIH

MPABWJI C TIOMOILBIO YUUTENS

3akperieHue BrinosHeHne ynpaxKHEHUM C pa3IMYHBIMU BUIAMU PaboTa Hag ycBoeHMEeM MaTepuaa, monaroBast

H3yYEHHOTO MIPOBEPKHU, TECTOBBIE 3a/1aHUs, APYrUe pa3IuyHble GOPMbI | HHCTPYKLIMS UM paboTa Mo ajIropuTMmy,
WHIMBHUIYAIBHOU, TPYITIOBOM pabOThI, TIEPBUYHAS MpOroBapuBaHue, MOsICHEHNE AeHCTBUH (He Oomee 2-3
JTMArHOCTHKA YCBOCHMS («0OpaTHas CBsi3b»). MaTepuan BHJIOB JICATEILHOCTH) MMPOCTEHIIINI KOHTPOJIb
oTpabaTbIBaeTcsi Ha 0a30BOM U MOBBIILIEHHOM YPOBHE MEPBUYHOTO YCBOEHHS. Martepuai oTpabaTbIBaeTCs Ha
CJIOKHOCTH. aJIalTHPOBAaHHOM 0a30BOM YPOBHE CJIOKHOCTH.

Hror ypoka OOIMH I BCEro Kiacca

Jomarinee WHcTpyKius 1o BBIMOJIHEHUIO YIIPaXKHEHUS y4eOHUKa, VYnpaxHeHue yueOHUKa WM KapTOUKa Ha yPOBHE

3a/laHue TETpaJM Ha IEYaTHOM OCHOBE, KAPTOUKHU; BOZMOYXKHA BOCITPOU3BEICHUS TI0 aHAIIOTHH C KJIACCHON paboToit

muddepeHnranms, TBOPYSCKUE 3aTaHUS

WM 110 00pa3ily

MeToabl KOHTPOJISA M CAMOKOHTPOJIS

PazHoBHAHOCTH METO 1A

ITpuémsl




YceTHbIN onpoc NHpuBuayanbHbld ONpPOC, MNPE3EHTAlUsl YCTHOTO OTBETA C HCIIOJIB30BAHHEM OIIOPHBIX
CX€M; BBICKa3bIBaHUE M0 IpodIeMe

[Mucemennas pabora PaboTa no kapToukam, TeCT, CaMOCTOATENbHAsA pad0Ta, KOHTPOJIbHAS padoTa

CaMOKOHTpOJTh CaMOKOHTPOJIb 0 00pa3iy




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBEHb.
-Peanuzanusa-tpedoBanuii-OI'OC-0cHOBHOT0-00111€Tr0-00pa30BaHUs.

-MeTtoandeckoe-mocooue-mist-yauress. pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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