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IHosicuuTeabLHAA 3aMMUCKA

Pabouast mporpaMma BHEYpOUHOH AesTeNbHOCTH «B Mupe xumum» 11 9
KJlacCa COCTaBJIeHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHHWM K pe3ylbTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOM MPOTPaMMBbl, MPEACTABICHHBIX B
benepanbHOM rocyapCTBEHHOM 00pa3zoBaTeIbHOM CTaHAapTe
OCHOBHOTO 0OO0IIEero o0pa3oBaHUs, YTBEPKIACHHOM NpPHKAa30M MUHHUCTEPCTBA
npocsemiennst Poccuiickoit ®enepanun or 31 mas 2021 r. Ne 287 «O06
YTBEpKACHUH (PeiepaabHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
OCHOBHOT'0 00I1IETO 00pa30BaHUs».

[Iporpamma «B mupe Xxumum» NnpeaHa3HA4YEH I yJalnxcs 9 Kiacca u
paccuutana Ha 17 yacoB (0,5 yaca B HexeJ110)

Lesb nporpamMmmsl

-TIOATOTOBUTH BBIITYCKHUKOB K OCHOBHOMY F'OCYapCTBEHHOMY 3K3aMEHY
110 XMMHH.

3amauu nporpamMmbl

- pa3BUTHE [I03HABATEIILHON JEATEILHOCTH OOyYaronuuxcs dYepe3
aKTUBHBIE (OPMBI U METOJbI OOYUYECHUS; - 3aKpEIUICHUE U CHUCTEMaTh3allus
3HaHWM, OOYYalOIMXCS O XUMHUHU; - BBISIBUTb OCHOBHBIC 3aTPYJHEHUS U
OIIMOKY MPHU BbIMOJHEHUU 3aaHuii OI'D Mo XUMHM; - HAYyYUTh 00YUYaIOIINXCS
MIpUeMaM PEIICHUS 3aJlay Pa3IuYHBbIX THUIIOB; - CIIOCOOCTBOBATH MHTErPALIMU
3HAHHM, yYalIUXCs MO MPEAMETaM €CTECTBEHHOMATEMAaTUYECKOTO LUKJIA MPHU
PEILICHUN PACUETHBIX 3a7a4 110 XUMHUH;

- CIIOCOOCTBOBATH PA3BUTHIO TBOPUYECKOTO TMOTEHIIMANIa O0y4YarOIINXCs,
CITOCOOHOCTH KPUTUUYECKHU MBICIIUTH;

- pa3BuUBaTh YMEHHUE CaMOCTOATEIIBHO padoTaTh C JUTEPaTypoH,
CUCTEMAaTHYECKA 3aHUMAThCS pEIICHHEeM 3ajad, padoTrath C TecTaMu
Pa3IMYHBIX TUIIOB;

- pa3BUBaTh IEJIECYCTPEMIIEHHOCTh OOYyYaIOIMXCA W CIOCOOHOCTH
IIPEOJ0JIEBATh TPYAHOCTH B PA3JIMYHBIX CUTyaLIHSIX.

Ils1anupyemblie pe3yJibTarhbl

IIpeaMeTHbIe pe3yabTaThI:

- 3HaTh MOJCIM CTPOEHUS aroMa, (U3UYECKUN CMBICT TOHATHM
[lepuomnueckoro 3akoHa u cucrembl »3nemeHtoB J[.M. Menneneesa;
PACKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHSITUN;

- YMETb pelIaTh 3aJ1a41 PA3JIMYHBIX TUIIOB;

- NPUMEHATh  MpaBWia  CHCTEMATHUYECKOM  MEXKIYHAPOJIHOU
HOMEHKJIATYPBbl,

- COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIBI OPraHUYECKUX U
HEOPraHWYECKUX BEILIECTB, HA OCHOBE KOTOPBIX XapaKTEPU30BATh UX CBOMCTBA
Y TIPUHAICKHOCTh K ONMPEACICHHOMY KJIacCy COEAUHEHUN C MOMOUIBIO



XUMHMUYECKUX  ypaBHEHUM; XapakTepu3oBaTh (ONMCHIBATh) oOOLIME U
crenu(puueckrue XMMIUUEeCKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIECTB,

- MPOBOJUTH PEAKLUUHU, MOATBEPKIAIOIIME KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX BELIECTB.

Memanpeomemmnvie pezynbmamoi

ba3oBble Jormyeckue aeilCTBUSI: PACKPBIBATh CMBICH XHUMHYECKHX
HNOHATUN; YMETh OIEPUPOBATH XUMHUYECKUMHU CHMBOJaMH, (HOpMyJiaMu,
YPaBHEHUSIMU PEAKIIHIL; BBIABIATH B HUX OOIIME 3aKOHOMEPHOCTH.

Ba3oBble mHccienoBaTebCKHe AelCTBHS: YMEHUE HaOmonath 3a
X0JIOM XMMHUYECKOTO OMbITA, CAMOCTOSITEILHO MPOTHO3UPOBATh €T0 PE3yJIbTarT,
(dopMynupoBaTh 00OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

PabGora ¢ mHpopmanueii: yMETh aHATM3UPOBATh U MUHTEPIIPETUPOBATH

uH(pOpPMaIMIO, IOJYYaEeMYIO U3 pPa3HbIX HCTOUHUKOB (HAYYHO-
MOMyJisipHas JMUTEparypa, CIpaBOYHbIe MocoOus, pecypcbl HHTepHera);
KPUTHUYECKHU OLEHUBATh MPOTUBOPEUMBYIO U HEJAOCTOBEPHYIO HMH(OPMALHUIO;
YMETh HCHOJb30BaTh W  aHAJU3UPOBAaTh MH(POpPMALMIO O  BIUSHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO35IICTBAa M TPAHCIOPTAa HA COCTOSIHUE
OKPY’KarOIIEH CPEIBI.

YHuBepcajibHble KOMMYHHMKATHBHBIC JIeHCTBMSI: YMETh 3a]1aBaTh
BOIIPOCHl B XOJA€ JHAJIOra/O0CYKIEHUA pe3yJbTaTOB JKCIIEPUMEHTA,
COBMECTHOI y4eOHOM AESTEeNIbHOCTH; 3aMHTEPECOBAHHOCTh B COBMECTHOM CO
CBEPCTHUKAMM MMO3HABATEIBHONU U UCCIIEA0BATEIbCKOM IEATETbHOCTH.

YHuBepcajbHbIe peryiasiTHBHbIC JAEHCTBUSI: YMETh CaMOCTOSATEIBHO
ONPENENATh LEH NEeATENBHOCTH, IIJIAHUPOBATb, OCYLIECTBIISTH,
KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATEH CBOIO AESITENbHOCTD,
BBIOMpAaTh HauOosiee dSPQPEeKTHUBHBIE CHOCOOBI pEIICHHs] YYEeOHBIX U
MO3HABATEJIbHBIX 33/1a4.

JInuHOCTHBIE pe3yIbTAThI: B YaCTH NATPUOTUYECKOTO BOCITUTAHUS:
MOHMMAaHUE 3HAYEHUsI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH  BNIAJIETh  JIOCTOBEpHOM W  HopManuendn o0 MepeoBbIX
JOCTHKEHUSIX MUPOBOM M OTEUECTBEHHOM XUMHH; IPAXKTaHCKOTO BOCITUTAHMS:
TOTOBHOCTH K COBMECTHOW JESTENbHOCTH TPU BBINOJHEHUH Y4E€OHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIMIOJHEHUN XUMHUUYECKUX SKCIIEPUMEHTOB, CO3JJaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIIH B
Opolecce d3TOM yuyeOHOM JEesATeNIbHOCTH; TOTOBHOCTH OLIEHMBAaTh CBOE
NOBEACHUE U MOCTYIKHA CBOMX TOBAPHUIIEH C MO3UIIUU HPABCTBEHHBIX U
IPABOBBIX HOPM C Y4Y4ETOM  OCO3HAHUS  TOCIEACTBHI  IOCTYIIKOB;

ILlenHOCTH HAYy4YHOT0 NO3HaHUs: GOPMUPOBAHUE UHTEPECA K 00YUEHHUIO
M TI03HAHWIO, JIFOOO3HATEIBHOCTH, CIOCOOHOCTH K C€aMOOOpa30BaHMIO;
@opMUpOBaHUSL  KYJbTYpPhl  3JI0POBbSi: OCO3HAHHME LIEHHOCTH >KU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO, HEMPUSTHS BPEAHBIX



HpUBbIUEK (YIOTPEOICHHs AJIKOTOIsl, HAPKOTUKOB, KypeHUs), HEOOXOJUMOCTH
coOMIOICHUS TIpaBWJI OE30MACHOCTH TMpPH OOpalleHMH € XUMHUYECKHUMHU
BEIIECTBAMU B OBITY U PEaTbHOM KU3HHU.

TpyaoBoro BOCHUTAHMA: OCO3HAaHHBIA  BBIOOP  MPOAOJLKEHHS
o0pa3oBaHus ¢ y4€TOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTU K XHMHUHU U
pa3BUTHS  HEOOXOMUMBIX  YMEHHH; TOTOBHOCTh  QJalTHPOBATbCd B
npodeccuoHanbHOM cpere.

JKOJOTMYECKOr0 BOCIHMTAHHUSA: 3KOJIOIMUYECKH  LieJecoo0pas3Hoe
OTHOIIICHHE K MPHUPOJIC KaK HCTOYHUKY JKU3HU Ha 3eMIie, 0CO3HAHHUE IEHHOCTH
coOJIIO/IeHHsI TIPaBUJI O€30MacHOrO TOBEJACHUS NpU paboTe C BEIIECTBAMU, a
TaKXe B CUTYaIUsIX, YTPOKAIOUIHNX 3/I0POBBIO U )KU3HU JIIOJIEH; peleHus 3ajad,
CBSI3aHHBIX C OKpY’XKalolIeW TMPHUPOTHONW Cpeloi, TMOBBIIICHUE YPOBHS
AKOJIOTUYECKOH KYJIbTYPHI;

- KpUTHYECKH OIICHMBAaTh W  HHTEPIPETUPOBATH  XHUMHUYECKYIO
nH(OpMaIMIO, COAEpPXkAIIYIOCS B  COOOIIEHHMSIX CPEACTB  MacCOBOM
MHpOpPMaLINK, pecypcax HHTEpPHETa C IeTbl0 (OPMUPOBAHHUS COOCTBEHHOM
HO3UITUH;

- BOCIIUTATh B cebe HKOJoruuecku Oe3omacHble IpaBujia MOBEICHHS B
OBITY ¥ KU3HU C IEJIbI0 COXPAHEHHS CBOETO 3/I0POBBS I OKPY>KAIOIIEH CPEIbL.

Coaep:xaHue NporpaMmbl

(17 gacos; 0,5 yaca B HeJ1eIO)
Pa3znen 1. CtpoeHue BelecTBa M XUMHUYECKas CBA3b. Ilepuomnueckas

cucrema anemeHtoB JI.JMI. MenneneeBa. ATOMBI U MOJIEKYJIbl. XHUMHUYECKHUI
AJIEMEHT.

IIpocteie u cnoxuele BemectBa. Crtpoenue aroma. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX 3JIEMEHTOB
Ilepuomnueckonn cucrembl .M. MenneneeBa. I'pynnbl u  nepuonsl
[lepuognueckot cucrembl. @OU3NYECKUM CMBICH IOPAIKOBOTO HOMEpa
XUMHYECKOTO JIEMEHTA.

3aKOHOMEPHOCTH U3MEHEHHUS CBOVMICTB 3JIEMEHTOB B CBSI3H C ITOJIOKEHUEM
B llepumomnueckoit cucreme J[[.MI. MenneneeBa. BaneHTHOCTh. CTEnEHb
OKHCJICHHS ~ XMMHYECKMX  DJJEMEHTOB. Pax  3JIeKTpoOTpHULIATENIBHOCTH
HeMeTtauioB. CTpoeHHME BellecTBAa. XHMHMUYECKas CBs3b: KOBaJEHTHas
(TmomnsipHast M HETIOJSIPHAS ), MOHHAS, METAJUTMYECKas. MexaHu3Mbl 00pa3oBaHuUs
KOBAJICHTHOM TOJIIPHOM CBA3U: OOMEHHBIA M JTOHOPHO-aKIENTOPHBIA. Turbl
KPUCTAJUINYECKUX PEIIETOK.

Crnemuduxanus OI'D o xumuu 2023 1. U3menenus B KM B cpaBHeHnn
C IPOLLIBIM TOJOM.

Pa3znen 2. Knaccudukaius HeopraHuueCKuxX BEIIECTB U UX CBOMCTBA.

XUMHAUYECKHE peaxKIuu. Knaccuduxarus u HOMEHKJIaTypa
HEOPraHWYECKUX  BEIIECTB. |pUBHAIBHBIE MW  MEXAYHapoaHble (1O
HomeHkatype [UPAK) Ha3BaHus CIOKHBIX BelleCTB. XMMHUUYECKUE CBOMCTBA



IPOCTHIX BEIIECTB. XUMUYECKHUE BOWCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCJIOTHBIX. XWMHUYECKHE CBOWMCTBA KHCJIOT, OCHOBaHHMi u couei. Comu
KHUCJIble, OCHOBHBIE M CpelHHE (HOpMalibHbIE). ['eHeThdecKas CBSI3b MEXKAY
KJIACCaMU HEOPTaHUYECKUX BEIECTB.

Knaccudukanys XUMUYECKUX peakIui MO pa3IudyHbIM IPU3HAKAM:
KOJMYECTBY M COCTAaBy MCXOAHBIX M TOJYYEHHBIX BEIIECTB, HW3MEHEHUIO
CTENEHEH OKMCIIEHUS XMUMHYECKUX AJIEMEHTOB, MOTJIOIICHUIO U BBIJICJICHUIO
SHEpPruu. XHUMHUYECKas peakuus. YCIOBUS W MPU3HAKK NPOTEKAHUS
XUMUYECKUX peakiuil. Xumudeckue ypaBHeHus. CoOXpaHEHHE MacChl BEIIECTB
MIPU XUMUYECKUX PEaAKIUX.

Pa3nes 3. Teopus 371€KTPOIUTUYECKON AUCCOMaluK. Peakiium HOHHOTO

oOMeHa W WOHHBIC YypaBHeHHUs. Pemenuwe 3amayd. DNEKTPOIUTHI U

HEAJEKTPONIUThL. KaTHOHBI M aHMOHBI. DJIEKTPOJIUTHYECKAsT AUCCOIUALIUS
KHUCJIOT, Enoyel u conier (cpeanux). Peaknyuu noHHOro oOMeHa U yCI0BUS UX
ocymiectBieHus. OrmnpeneneHue 3apsaoB HOHOB M COCTABJIEHUE HOHHBIX

ypaBHeHUM peakumil. Peakunn HenTpanmszauuu. OnpeneiacHue xapakrepa
Cpeabl pacTBOPA KUCJIOT U MIENOYEH C MOMOILBbIO HHANKATOPOB. KauecTBeHHbIE
peaKkIK Ha UOHBI B pacTBOpE (XJIOpHUI-, Cyibdar-, kapooHat-, pocdar-,
TUAPOKCUJI-UOHBI; MOHBI aMMOHUS, Oapusi, cepedpa, Kalblius, MEIU 1 JKele3a).

[Tonyyenne ra3oo00pa3Hbl BellecTB. KayecTBEHHbIE peakUuu Ha
ra3oo00pa3Hble BEUIECTBA (KUCIOPO/1, BOJOPO/, YTIEKHUCIIbIN Ia3, aMMHaK).

BrluncieHne MaccoBOM J0JIM XUMHUYECKOTO 3JIEMEHTAa B BEILIECTBE.
3aganug u3 canka OUITN.

Pazgen 4. OKuCIMTENBHO-BOCCTAHOBHUTENBHBIE peakunu. YenoBek B
Mupe BeecTB. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuud. OKUCIUTENb U
BOcCTaHOBUTENb. [lpolecchl OkucieHHss U BoccTaHoBleHUs. CocTaBieHHE
ypaBHenuit OBP: wMeton oanexktpoHHoro ©OamaHca. (OCHOBHBIE — THIIbI
OKHCIIUTEIbHOBOCCTAHOBUTEBHBIX pEeaKluil. P cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIUAJIOB.

Pacuetsl o ypaBHEHUSIM, B OCHOBE KOTOPBIX JISKUT PEAKIIUS 3aMEIICHUS
OJIHOTO MeTaJlIa APYTUM. XUMHUYECKOE 3arpsiI3HEHNE OKPYKAIOIIEH CpeJibl U €ro
nocieacTBus. YenoBek B MUpPE BEUIECTB, MATEPUATIOB U XUMUYECKHUX PEAKIUH.

Pasnen S. Pacuérnbie 3amaun. B3auMOCBSI3b pa3iIMYHBIX KIJIACCOB
HEOPTaHWYECKUX BEMIeCTB. Peakiiuum HWOHHOTO OOMEHAa U YCIOBUS WX

OCyIIeCTBJICHUS. BhIuncieHne KoJW4yecTBa BEIIECTBA, MAcChl WK 00BEMA
BEILECTBA 10 KOJIMYECTBY BEIIECTBA, MACCe WIH 00bEMY OJHOTO U3 PEareéHTOB
WIM TIPOAYKTOB peakUuH. BplyuciaeHne MaccoBOW JOJUM PAaCTBOPEHHOIO
BELIECTBA B paCTBOPE.

Pa3znen 6. Xumuueckuii skcnepumenT. [IpaBuna 6e3onacHoit paboThl B
IIKOJILHOM TabopaTopun. JlabopaTopHas mocyna u odopynoBanue. Pazienenue
CMeCEN U OYMCTKA BeuecTB. [Ipurorosienue pacTrBopos.



Pemienne skcnepuMeHTanbHbIX 3an1ad 1o teme «Hemeramisr [V-VII
IPYII U KX COEIUHEHUI.

Pelienrie SKCHEpUMEHTANBHBIX 3a7ad 1o Teme «Meramisl U HX
coeauHeHus». KauecTBEHHbIE peaklMd Ha KaTHOHbBI U3yYEHHBIX METAIUJIOB, a
Takke Oapusi, cepedpa, Kalblusl, MEJIU U JKelie3a.

KadecTBeHHbIE peaklMM Ha HWOHBI B pPacTBOpe (XJIOpUI-, HOIUI-,
cynb(dar-uoHsl, kKapOoHAT-, CWIHKAT-, ¢ocdaT-uOHBI, HOH aMMOHHSI U
TUAPOKCUI-UOH). OTpabOTKa MPAKTUYECKUX HABBIKOB.

TemaTuyeckoe NJIAaHUPOBAHHUE.

HanmenoBanue pasziesnoB v TeM KoaunuectBo yacoB
Paznen 1. CtpoeHue BemecTBa 1 XUMUYECKas CBA3b. 4
Ilepnonnueckas cucrema
anemeHToB JI.1. MeHneneena.
3
Paznen 2. Kinaccudukaiyst HEOpraHMUECKUX BEIIECTB U
HX CBOMCTBA.
XHUMUYECKUE PEAKIINH.
Paznen 3. Teopust 37eKTPOIUTUUECKON JUCCOITUAITIH. 2
Peakiiuu nonHoro oOMeHa v HOHHBIE ypaBHeHUs. Pemenue
3a7a4
Paznen 4. OkucauTenbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUH. 2
YenoBek B MUpE BELIECTB.
Pasnmen 5. Pacuérablie 3amaun. 3
Pazgen 6. XuMuueckuii SKCIIEpUMEHT. 3
Hroro: 17

Ka.]'IeHIlapHO - TECMAaTH4Y€CKO€ IJIAHUPOBAHUEC

No KoanuectBo Jdatbl npoBeaenust

Conep:xanue (pa3aeibl, TEMbI 4acoB
Aep (pasaenst, ) IMo miiany Mo paxry

Paznen 1. CTpoenne Bemecrsa u 4
xuMu4yeckas cBs3b. [leppoanueckasn
cucrema djiemenToB /[.U. Menaeneesa.

1 ATOMBI M MOJIEKYJIBl. XUMUYECKUIN 1
aneMeHT. [IpocThie U cloXHBIE
BEIIECTBA.

2-3 Crpoenue atoma. CTpoeHue 1

ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHAYECKHX AJIIEMEHTOB
[Tepnonnueckoit cucremst J1.1.
Menpeneesa. [ pynms! 1 neproas




[Tepuonuueckoit cucrembl. DU3nUeCKUi
CMBICTI TIOPSIIKOBOTO HOMEpPa XUMHUYECKOTO
3JIEMEHTA

BanxeutHocth. CTenneHb
OKHUCJIEHUSA XMMUYECKUX JIEMEHTOB

Pasznen 2. Knaccudpuxanust
HEOPraHu4YecKMX BellecTB U UX
cBOlicTBAa. XMMHYECKHE Peakuu

Krnaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

Krnaccudukanus XuMHYECKUX PEAKITHHA 110
Ppa3IMYHBIM ITPU3HAKAM:

KOJINYECTBY U COCTaBY MUCXOJHBIX U
MOJYYECHHBIX BEIIECTB, U3MEHEHUIO
CTCIICHEH OKHUCICHUS XMMHUUECCKIX
9JIEMEHTOB, ITOTJIOIICHHIO 1 BEIJCIICHUIO
SHEPIUU

Xumuyeckas peakius. Y CJIoBUs U
IIPU3HAKY [TPOTEKAHUS XUMUYECKUX
peakuuil. XMMUYECKUE YPaBHEHMUS.
CoxpaHeHue Macchl BEIIECTB IIPU
XUMHYECKHUX PEAKIMIX

Pa3gen 3. Teopusi 3/1eKTPOTUTHYECKOI
auccounanuu. Peakuum moHHOrO
o0MeHa M HOHHBbIe ypaBHeHus. Pemenue
3a1a4

DNEKTPOIUTHI U HEINEKTPOJIUTHI. KaToHbI
Y aHUOHBI. DIIEKTPOTUTHIECKAS
JMCCcOoLMaINs KUCIOT, IEnouel u cojiei
(cpenHux)

OnpenerneHue Xxapakrepa

Cpelbl pacTBOPa KUCIIOT U MIET0YEH ¢
MTOMOIIbIO HHAUKATOPOB. KauecTBeHHbBIC
peaKIiK Ha HOHBI B pacTBOpE (XJIOPHUI-,
cynbdar-, kapbonat-, pocdar-,
THJIPOKCHU/I-UOHBI, HOHBI aMMOHWUSI, OapHs,
cepeOpa, KalbIus, MEIU 1

Kenesa).

Pazgea 4. OKuCIUTEIBHO -
BOCCTAHOBHTEJIbHbIE peakuuu. YesoBek
B MHpe BellecTB

OKHCIINTENHHO-BOCCTAaHOBUTCIIBHEIC
pCaKkuu. OKXuCIUTEIIb K BOCCTAHOBUTEH

XUMUYECKOE 3arpsI3HEHUE OKPYKAKOLIEN
Cpelbl ¥ €ro nociaeacTBrs. YenoBek B
MHPE BELIECTB, MATEPUAIIOB U XUMHUUECKUX
peaKIuii.

Pa3znen 5. PacuéTHble 3agaun

B3aumocBsI3b pa3InyHBIX KJIACCOB
HEOPraHU4YeCKUX BelecTB. Peakiyn
HMOHHOI'0 OOMEHA U YCIIOBUS UX
OCYLIECTBIICHHS
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Brluucnenue konruecTBa BEIIECTBA, 1
Macchl Wik 00bEMa BellecTna 1o
KOJIMUYECTBY BEIIECTBA, MACCE WIH 00BEMY
OJIHOTO U3 PEareHTOB WJIH MPOAYKTOB
peaxkuuu.

Brraucnenme MaccoBOH IOH 1
pacTBOPEHHOTO BEIIIECTBA B PaCTBOPE

Pa3nen 6. XuMuyeckuii IKCiepuMeHT 3

[IpaBuia 6ezonacHoi pabOTHI B IIKOJIBEHON 1
naboparopuu. JlabopaTopHas nocyna u
obopynoBanue. Paznenenue cmeceii u
ouncTKa BemecTB. [Ipurorosienue
pacTBOpoB

Pemenue sxcrepuMeHTaIbHBIX 33a4 110 1
teme «Hemeramnel [IV-VII rpynn u ux

coeauHeHui». OTpaboTka MPAKTUYECKUX
HaBBIKOB.

[Ipo6us1it OI'D (1o marepuanam 1
Cratl'pan)

Uroro: 17

Cnmcok JiuTepaTypsbl AJisl Iearoros
1. OI'2-2023. Xwumusa. Jlooporun JI. FO. Tumomble >K3aMEHAIIMOHHBIE
BapuaHnThl 30 Bapuantos. ®UIN. — M., HauronansHoe o6pazoBanue, 2022.
2. Meronnyeckass pa3paboTka 1O (QOPMUPOBAHUIO E€CTECTBEHHOHAYYHOMH
rPaMOTHOCTH Ha YPOKAaX XMMHUH U Ha BHEYPOUHBIX 3aHATUSAX. CTyk A.B. 2022.

Cnucok Jureparypa AJs y4aluxcs
1. OI'D-2023. Xumus. Jloopotun /I. FO. Tumnossie 3Kx3aMeHAIIMOHHBIC

BapuanThl 30 BapuantoB. ®UIN. — M., HanmonansHoe oOpa3oBaHue,
2022.

2. Ky3pmenko H.E. u ap. Hauana xumun. — M.: Dk3amen, 2005.
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