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IHosicHuTEeNLHASA 3ANTUCKA

PaGouast mporpamMmma BHEYpOUHOU AeITeNbHOCTH «B Mupe xumum» ajis 9
KJIacca COCTaBJICHAa Ha OCHOBE IMIOJOKEHUW W TpeOOBaHMIA K pe3yjbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTEIbHON MPOrpamMMbl, MPEACTABICHHBIX B
dbenepaabHOM roCyJ1IapCTBEHHOM 00pa3oBaTeILHOM CTaHJIapTe
OCHOBHOTO 00I11ero o0pa3oBaHus, YTBEPKJACHHOM IpHUKa3oM MUHHUCTEPCTBA
npocBemienuss Poccuiickoit ®enepanmu ot 31 mas 2021 r. Ne 287 «0O6
yTBEPKIAEHUHU (DeiepabHOrO rOCy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pa30BaHUsI».

[Iporpamma «B Mupe XxumMun» mpeaHa3HaueH Il ydaluxcsa 9 kiacea u
paccuntana Ha 17 yacos (0,5 yaca B HexeJ110)

eab nporpamMmel

-IIOJITOTOBUTH BBIITYCKHUKOB K OCHOBHOMY TOCYAaPCTBECHHOMY 3K3aMEHY
110 XMMMHU.

3amauu nmporpaMmmbl

- pa3BUTHE T[I03HABATEIbHOW JCATEILHOCTH OOYydYaroUUXCcs dYepes
akTUBHbIE ()OPMBI U METOABI OOYUCHHMS; - 3aKPEIUICHUE U CUCTEeMaTH3allMs
3HaHUW, OOYYAIOIIMXCS MO XWMHH; - BBIIBUTH OCHOBHBIC 3aTpPyJHEHUS U
OIMOKY MPHU BHIMOJHEHUH 3aaHuii OI'D 1o XMMUHU; - HAyYUTh 00yJarOITUXCs
nmpueMaM pelieHus 3a7a4 Pa3IMYHbIX THIIOB; - CIIOCOOCTBOBATh MHTEIPAIUU
3HAHMM, y4Jaluxcs Mo MpeaMeTaM €CTECTBEHHOMATEMAaTHYECKOTO IUKIIA MpHU
PEIIEHUHN PaCUETHBIX 3aJ1a4 110 XUMHUH;

- CIOCOOCTBOBATh Pa3BUTHIO TBOPUYECKOIO MOTEHIIMANA O0y4arOIUXCs,
CITIOCOOHOCTH KPUTHUYECKH MBICITUTH;

- pa3BuUBaTh YMEHUE CaMOCTOSTENIbHO paboTaTh C JIUTEpPaTypoil,
CUCTEMAaTHUYECKU 3aHUMAaThCAd pEIICHUEeM 3ajad, paboTarh C TeCTaMHU
Pa3JIMYHBIX TUIIOB;

- pa3BUBaTh IEJICYCTPEMIIEHHOCTh OOYyYarOUIUXCsi U CHOCOOHOCTH
MPEOJ0JIEBATh TPYIHOCTH B PA3JIMYHBIX CUTYyalUsIX.

Ilnanupyemblie pe3yJibTaThl

IIpeamMeTHBIE pe3yabTATHI:

- 3HaTh MOJICJIM CTPOCHUS aroMa, (U3UYECKUM CMBICT TOHSITUN
[lepuomnueckoro 3akoHa u cucrembl 3neMeHTtoB .M. MeHnneneena,
PacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKUX TOHITHUH;

- YMETh PEIATh 3aJa4U PA3JINYHbIX TUIIOB;

- MIPUMEHSITh npaBuiia CUCTEMaTHUUYECKOM MEKTYHAPOIHOU
HOMEHKJIATYPBbI;

- COCTaBIISITh MOJICKYJIIPHBIE M CTPYKTYPHBIE (DOPMYJITBI OPTaHUIECKUX H
HEOPraHUYECKHUX BEILECTB, HA OCHOBE KOTOPBIX XapaKTEPU30BATh UX CBOMCTBA
U TIPUHAICKHOCTh K OMPEACICHHOMY KJIacCy COEAMHEHUN C MOMOUIBIO



XUMUYECKUX YpaBHEHUM; XapakTepus3oBaTh (ONMHMCHIBATH) OOIIME U
cnenupuueckre XMMUYECKHe CBOMCTBA MPOCTHIX U CIOXKHBIX BELIECTB,

- TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIIME KAueCTBEHHBIH COCTaB
Pa3IMYHBIX BELIECTB.

Memanpeomemmuvie pe3yromamol

ba3oBble Jiormueckue AeWCTBHMA: PACKPBIBATH CMBICT XHUMHYECKUX
MOHSTHUI; YMETh OINEPHUPOBAaTh XUMHUYECKHUMH CHMBOJaMH, (PopMyiaMH,
YPaBHEHUSIMU PEaKIMi; BBISBIATh B HUX O0IIME 3aKOHOMEPHOCTH.

ba3zoBble wucciaenoBaTeJbCcKHe AeHCTBHA: yMEHUE HAOMIOAATh 3a
XO0JIOM XMMHUYECKOTO OTbITa, CAMOCTOSITEIIbHO MPOTHO3UPOBATh €ro pe3yibTar,
(dopMynupoBaTh 0000IIEHHS U BBIBOBI IO pPe3yIbTaTaM IPOBEAEHHOIO OIIbITA,
UCCJIEI0BAHMSI, COCTABIISATh OTUET O MPOAEIIaHHON padoTe.

Pabora ¢ nndopmanueii: yMeTh aHAIU3UPOBATh U UHTEPIIPETUPOBATD

UH(pOpMAIUIO, MOIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-
MOMyJisipHas JUTeparypa, CIpaBOYHbIE mOocoOusaA, pecypcel HWHTepHeTa);
KPUTUYECKH OLIEHUBATh IMPOTHBOPEYHMBYIO M HEJOCTOBEPHYIO HH(POPMALIHIO;
YMETh HCHOJB30BaTh W  AHAIMU3UPOBATH HWH(OOPMAIMIO O  BIUSHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO3SMCTBAa M TPAHCIOpPTAa HA COCTOSHUE
OKPY’KarOIIEH CPEIbI.

YHuBepcaibHble KOMMYHUKATHBHBIEC JefiCTBHS: YMETh 3aJaBaTh
BOMPOCHl B  XOA€ JMANOra/o0CyX JE€HHUs pe3yJbTaTOB OSKCIIEPUMEHTA,
COBMECTHOI y4eOHOH NEeSTebHOCTH; 3aMHTEPECOBAHHOCTh B COBMECTHOM €O
CBEPCTHUKAMM MO3HABATEIBHON U UCCIIEA0BATEIBCKOM IEATETbHOCTH.

YHuBepcajibHble peryJsAiTUBHbIC NeHCTBHA: YMETh CaMOCTOSITEIIBHO
ONPENENATh Hea  JEeATEIbHOCTH, IJIAHUPOBATb, OCYIIECTBIIATH,
KOHTPOJIUPOBATH U MIPU HEOOXOIUMOCTHU KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTD,
BbIOMpaTh Hambosee d(PPEKTUBHBIE CMOCOOBI penieHusT Y4YeOHBIX U
MO3HABATENbHBIX 33]1a4.

JInyHOCTHBIE pe3yabTaThl: B YACTH NaTPUOTUYECKOTO BOCITUTAHUS:
MOHMMAaHUE 3HAYEHUSI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOT0 OOIIECTBA,
CIIOCOOHOCTH  BNAAETh JIOCTOBEpHOM W  HdopManued o MeperoBbIX
JOCTHKEHUSIX MUPOBOM M OTEUECTBEHHOW XUMUU; TPAXKIAHCKOIO BOCITUTAHUS:
TOTOBHOCTH K COBMECTHOM JIESTEbHOCTH TPU BBIMOJIHEHUH Y4EeOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUN XUMUYECKUX 3KCIIEPUMEHTOB, CO3/IaHUN
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOITIOHUMAHHIO ¥ B3aUMOIIOMOIIHU B
OpolLecce H3TOM yuyeOHOW JEesTeNIbHOCTH; TOTOBHOCTH OLIEHHMBAaTh CBOE
MOBEACHHUE U MOCTYMNKHA CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U
NPaBOBBIX HOPM C  Y4€TOM  OCO3HAHUS  TIOCIEACTBHMA  IMOCTYIIKOB;

LennocTu Hay4YHOT0 MO3HAHNUSA: (OPMHUPOBAHKE UHTEPECA K OOYUEHHIO
W TIO3HAHUIO, JFOOO3HATEIHLHOCTH, CIIOCOOHOCTH K CaMOOOpa30BaHMIO;
@opMUpOBaHUS  KYyJbTYpPbl 3J0POBbsS: OCO3HAHUE LIEHHOCTH > KH3HHU,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO, HEMPUATHS BpPEIHBIX



npuBbIYEK (YIOTPEOIEHHS AJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHMsI), HEOOXOIUMOCTH
coONIoICHUs MpaBWJI OE30MACHOCTH IpU OOpaIlleHUH C XUMHUYECKUMHU
BEIIECTBAMHU B OBITY U PEAJIbHOM JKU3HU.

TpynoBoro BOCHHUTAHUSI: OCO3HAHHBIM  BBIOOp  MPOJODKEHUS
o0pa3oBaHus ¢ YIETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHUU U
pa3BUTHS  HEOOXOJUMBIX  YMEHMI; TOTOBHOCTh  aJalTHPOBAaThCS B
npodeccuoHanbHOM cpere.

JKOJIOTHYECKOI0 BOCIHHUTAHMSA: DSKOJOTMYECKH  IIeJIecoo0pa3Hoe
OTHOLIEHUE K MPUPOJIE KaK HCTOYHUKY )KU3HU HA 3eMJI€, OCO3HAHME LICHHOCTU
coOII0ICHNS NIPaBWJI O€3011aCHOrO MOBEACHUS IpU padoTe ¢ BEIIECTBaMH, a
TaK)Ke B CUTYalHsIX, YTPOKAIOIIMX 3J0POBBIO U JKU3HU JIIOJIEH; PEeIICHUs 3a/1ad,
CBS3aHHBIX C OKPYXaloIIe MPUPOAHOW CpENOM, IOBBILIEHUE YPOBHS
DKOJIOTHYECKOMN KYJIBTYPBI;

- KpUTHYECKH OLICHMBAaThb MW  HHTEPIPETUPOBATH XUMHUYECKYIO
UHPOpMAIMIO,  COACpXKAILYIOCSd B  COOOUIEHMSIX CpPEACTB  MacCOBOMU
uH(popManuu, pecypcax HHTEpHETa C LeJbl0 (OPMHPOBAHUS COOCTBEHHOM
MO3ULUY;

- BOCIIUTaTh B ce0€ AKOJOrMYecKr Oe30MacHble NMpaBUIa MOBEACHUS B
OBITY U HU3HU C IEJIBI0 COXPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH Cpebl.

ConeprxaHue nporpamMmbl

(34 ygaca, 1 gac B HezeINIO)
Pazgea 1. CrpoeHune BemecTBa M XMMHUYECKas CBA3b. llepmoanueckas

cucrema sneMeHToB .M. MenaeneeBa. ATOMBI U MOJIEKYJbl. XHUMUYECKUN
JJIEMEHT.

IIpocteie u cnoxuble BemiectBa. CtpoeHue aroma. CrpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX JIEMEHTOB
Ilepuomnueckonn cucrembr .M. MenngeneeBa. I'pynnel u  nepuonsl
[Tepuognueckont cucrembl. DOUBNYECKUNM CMBICT IOPSAIKOBOIO  HOMEpaA
XUMHYECKOTO HJIEMEHTA.

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB B CBSI3HU C MTOJIOKEHUEM
B llepuomnueckoit cucreme JI.MI. MenneneeBa. BanentHocts. CremneHb
OKHCJICHMSI ~ XMMHMYECKMX  JJIEMEHTOB. Pam  2IeKkTpooTpuIaTeIbHOCTH
HeMeTauioB. (CTpoeHHe BellecTBa. XHUMHUYECKas CBSA3b: KOBAJIEHTHAs
(ToJisipHAs U HETIOJISIpHAs ), MOHHAsI, MeTaJuTn4ecKasi. MexaHu3Mbl o0pa3oBaHus
KOBAJICHTHOM MOJISIPHOM CBSI3M: OOMEHHBIM M JOHOPHO-aKUENTOPHBINA. THIbI
KPUCTAJUIMYECKUX PEIIETOK.

Crnenudukanus OI'D o xumuu 2023 r. M3menenus B KUM B cpaBHeHUnU
C IPOLLLIBIM TOJIOM.

Paznen 2. Knaccudukaiys HEOpraHmuecKux BeIeCTB U UX CBOMCTBA.

XUMUYECKHE  PEAKLIMH. Knaccuduxanus U HOMEHKJIaTypa
HEOPraHWYEeCKUX  BEUIECTB. TpHUBHAIBHBIE M  MEXIyHapoJHble (IO
HoMmeHkiatype I[UPAK) Ha3BaHUs CIOKHBIX BEIIECTB. XUMHUYECKUE CBOMCTBA



NPOCTHIX BEIIECTB. XUMUYECKHUE BOMCTBA OKCUJIOB: OCHOBHBIX, aM(DOTEPHBIX,
KHCJIOTHBIX. XUMHYECKHE CBOWCTBA KHCIJIOT, OCHOBaHWMWA u coned. Commu
KHCJIbIEe, OCHOBHBIE U CpelHUE (HOpMasbHbIe). ['eHeTndyecKas CBSI3b MEXKIY
KJIaCCaMU HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaiys XUMHUYECKUX pEAKIUA 10 Pa3IMYHBIM TPU3HAKAM:
KOJIMYECTBY M COCTaBY MCXOJIHBIX M IIOJYYEHHBIX BEHIECTB, WU3MEHEHUIO
CTEMEHEeW OKMUCIICHUS! XMMHYECKUX 3JIEMEHTOB, IMOIJIONMICHUIO W BBIJCICHUIO
SHEpruu. XHUMHUYECKas peakuusa. YCIOBUS M TNPU3HAKK IPOTEKAHUS
XUMHYECKUX peakiuil. XumMudeckne ypaBHeHUs. CoOXpaHEHNE MacChl BEIIECTB
IPU XUMUYECKUX PEaKIUAX.

Pa3nen 3. Teopus 2IEKTPOIUTHYECKON TUCCOIMAITIH. Peakimm noHHOTO

oOMeHa ¥ HWOHHBIE ypaBHEHHUA. PemieHue 3amady. DIEKTPOJIUTHI U

HERJIEKTPOIUTHl. KaTHOHBI M aHMOHBI. DJIEKTPOJIUTAYECKAS AUCCOIUALIUS
KHUCIIOT, IEN0YeH u colelt (cpenuux). Peakiimm HOHHOTO 0OMEHa U YCIIOBHS X
ocyuiecTBiaeHuss. OnpeneneHrue 3apsa0B HOHOB M COCTaBJIECHUE MOHHBIX

ypaBHEHHI peakiui. Peakiuu HenTpanuzauuu. OnpeneneHue xapakrepa
Cpeabl pacTBOpa KUCIOT U MIENOUYEH ¢ TOMOIIbIO MHAUKATOPOB. KauecTBeHHbIE
peaKIuy Ha UOHBI B pacTBOpe (XJ1opua-, cyiabdar-, kapoonar-, pocdar-,
TUAPOKCUI-UOHBI, HOHBI aMMOHMUS, Oapusi, cepedpa, KaJIbIUs, MEJIU U KeJe3a).

[Tomyyenne ra3zoo0pa3Hbl BemiecTB. KayecTBEHHbIE peakuuu Ha
ra3zo00pa3Hblie BelleCTBa (KUCIOPO/I, BOJOPO/I, YTIECKHUCIBINA ra3, aMMHUaK).

Brruncnenne MacCcoBoM 10U XMMHYECKOTO 3JIEMEHTA B BEILECTBE.
3aganug u3 oanka OUIIN.

Pazgen 4. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE pEAKIUU. YenoBEeK B
Mupe BemecTB. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTENb U
BoccTaHoBuUTEb. [Iporiecchl okuciaeHus U BoccTaHoBIeHHUs. CocTaBieHue
ypaBuenuit OBP: wmeron onektpoHHoro ©Oamanca. OCHOBHBIE — THIIBI
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIU. Psii cTaHIApTHBIX 3JIEKTPOIHBIX
MOTEHIUAJIOB.

PacdeTtsl o ypaBHEHUSIM, B OCHOBE KOTOPBIX JIEKUT PEAKITUS 3aMEILICHUS
OJIHOTO MeTaJIjIa APYTruM. XUMHUUYECKOE 3arpsi3HEHNE OKPYKAIOIICH CPeIbl U €T
nocieacTBUs. YenoBek B MUPE BEIIECTB, MATEPUATIOB U XUMHUUYECKUX PEAKIIUMN.

Paznen 5. Pacuérnbie 3amaun. B3auMoOCBsI3b pa3iMYHBIX KIJIACCOB
HEOPTaHWYECKUX BEIIeCTB. Peakiimn HMOHHOTO OOMEHAa U YCIOBUS HUX

OCyIIeCTBJICHUS. BhruncieHne KoIn4yecTBa BEIIECTBA, MACChl WK 00BEMA
BEII[ECTBA 10 KOJIMYECTBY BEIIECTBA, MACCEe WM 00BEMY OHOTO U3 PEareHTOB
WIM TPOAYKTOB peakuuy. BpluncieHne MaccoBOM JIOIM  PACTBOPEHHOTO
BEILIECTBA B PACTBOPE.

Pa3nen 6. Xumnueckuii sxcriepuMenTt. [IpaBuna 6e3omacHoil paboThl B
IIKOJIBHOM JTabopaTtopuu. JlabopaTopras mocyna u obopyaoBanue. Paznenenne
CMeCeW M OYMCTKa BelecTB. [IpuroroBnenne pacTBopos.



Pemenne skcnepuMeHTanbHBIX 3amad no Teme «Hemeramner [V-VII
TPYNI U UX COSTMHECHUN.

Pemmenne SKCEpUMEHTANBHBIX 3a7ad Mo TemMe «MeTamiel u  HX
coenuHEeHMs». KadecTBEeHHbIE peakuu Ha KaTHOHBI M3YYEHHBIX METAJIOB, a
TaKke 0apus, cepedpa, KaJlbLMsl, MEIH U KEJe3a.

KauecTBeHHBIE peakIMl Ha HWOHBI B pacTBope (XJIOpUA-, HOAHI-,
cynbdar-uoHbl, KapOoHAT-, CHJIUKaT-, (¢ochar-uOHbl, HMOH aMMOHHS U
TUAPOKCUI-UOH). OTpaboTKa MPAKTUYECKUX HABBIKOB.

TemaTnyeckoe MJIAHMPOBAHNE.

HaumenoBanue paszienoB u Tem KonuuectBo yacos
Paznen 1. CtpoeHue BelecTBa 1 XUMUUECKAs! CBSI3b. 4
[Tepuoanueckas cucrema
anemenToB /.M. Menpeneena.
3
Paznen 2. Knaccudukaius HeOpraHn4eckux BEeUIECTB U
HX CBOMCTBA.
XUMHYECKUE PEAKIUH.
Paznen 3. Teopust 2eKTPOTUTUYECKON UCCOLIUAITIH. 2
Peakuuu noHHOTO 0OMEHA 1 MOHHBIE ypaBHEHUs. Pemienue
3a1a4
Paznen 4. OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIHH. 2
YenoBek B MUPE BELIECTB.
Paznen 5. Pacuéraele 3amaun. 3
Pazyen 6. XuMu4yeckuit SKCIIEpUMEHT. 3
Uroro: 17

Ka.]'IeH)_IapHO - TECMATHYICCKOC IIVIAHUPOBAHUEC

KoanuectBo JlaTbl npoBeeHnst

Conep:xanue (pa3aeiabl, TEMbI JacoB
Aep (pasneet, ) ITo niiany ITo ¢pakry

Paspnen 1. Ctpoenue BemecTrBa u 4
XumMmnueckas cBsidb. [lepnoanyeckasn
cucrema diaemenToB [I.1. Menaeneesa.

ATOMBI U MOJIEKYJIBl. XUMHUYECKUI 1
aneMeHT. [IpocThie U cnoKHbIE
BEIIIECTBA.

Crpoenune atoma. CTpoeHne 1
OJICKTPOHHBIX 060.]]0‘-161( AaTOMOB IICPBLIX
20 XMMUYECKHUX JIEMEHTOB
[Tepuonnueckoit cucrems [1.H.
MenaeneeBa. ['pynmsl 1 nepuo bt




[Tepuonuueckoit cucrembl. uznuecKkuii
CMBICII TOPSIKOBOI'O HOMEPA XUMUYECKOTO
DJIEMEHTa

Baneutnocts. Crerneun
OKHUCJIEHUSA XUMUYECKUX DJIEMEHTOB

Pa3nen 2. Knaccudukanus
HEOPraHN4YecKMX BelecTB U UX
CBOMCTBA. XHMHYECKHE PeaKIuu

Krnaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BEILIECTB

Kinaccudukanmsi XuMHUECKHX PEaKII|i 1o
Pa3IMYHBIM MPU3HAKAM:

KOJIMYECTBY U COCTABY UCXOJIHBIX H
MOJTYYEHHBIX BEIIECTB, U3MEHEHUIO
CTENEHEN OKUCICHHUS XUMHUYECKUX
9JIEMEHTOB, IOIVIOIIEHNIO U BEIIEIEHUIO
SHEPTrUuu

XuMHYeCKasl peakius. Y CJIOBUS U
MIPU3HAKYU MPOTEKAHUS XUMHUECKUX
peakuuii. XMMHUYECKUE YPaBHEHMUS.
CoxpaHeHne Macchl BELECTB IIPU
XUMHUYECKUX PEAKIUSIX

Pazjaen 3. Teopusi 3/1eKTPOJTUTHYECKOI
auccouranum. Peakuum HOHHOTO
o0MeHa M MOHHBIe ypaBHeHus. Peenue
3aja4

DNEKTPOIUTHI U HEAJIEKTPOIUTHL. KaTHOHBI
Y @aHUOHBI. DIJIEKTPOIUTHYECKAs
JMcCcoLMaIMs KMCIIOT, Enoueit u colie
(cpenHux)

Ompenenenue xapakrepa

Cpezbl pacTBOPa KUCIIOT U MIET0YeH ¢
MTOMOIIIBIO HHAUKATOPOB. KauecTBeHHbIE
peaxiuy Ha MOHBI B pacTBOpE (XJIOPH/I-,
cyibdart-, kapboHat-, pocdart-,
THIPOKCH/I-UOHBI; HIOHBI aMMOHHSI, 6apus,
cepeOpa, KalbIus, MU 1

Kenesa).

Paznea 4. OkucJIUTEIBHO -
BOCCTAHOBHTEJ/IbHBIE peakiuu. YenoBek
B MHpe BellecTB

OKHUCIIUTEIBHO-BOCCTAHOBUTEIHHEIC
pCaKkIuu. OKHCIIHTEIb ¥ BOCCTAHOBUTEIb

XUMHUYECKOE 3arpsi3HEHUE OKPYKarolen
Cpenbl ¥ eTo ToceacTBUs. UeoBek B
MHUpE BEIIECTB, MATEPHAIOB M XUMUYCCKUX
peaKkIuii.

Pa3nen 5. Pacuérnble 3agaun

1-2

B3anMocCBsI3b pa3IMUHBIX KJIACCOB
HEOPraHN4ecKuX BemecTB. Peakyun
MOHHOTO 0OMEHa U yCIOBHUS UX
OCYIIIECTBIICHHS




3-4

Brruncienue KomdyecTBa BEIISCTBA, 1
MaccChl HIIH 00BEMA BEIISCTBA 110
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY
OJIHOTO U3 PEareHTOB WJIH MPOAYKTOB
peaxuuu.

BrlunciieHne MmaccoBOU 10U 1
PacTBOPEHHOTO BEIIECTBA B PACTBOPE

Pa3nen 6. XumMuveckunii IKCepUMeHT 3

[IpaBuna 6e3ormacHoi pabOTHI B ITKOJIBHOMN 1
naboparopuu. JlabopaTopHas ocyna u
obopynoBanue. Paznenenue cmeceit n
ouuncTKa BeuecTs. [[purorosnenue
pacTBOpoB

Perrenune skcniepMMEHTaIbHBIX 32124 110 1
teme «Hemeramnel IV-VII rpynmn u ux

coequHeHI». OTpaboTKa MPAKTHIECKUX
HAaBBIKOB.

[Tpo6usii OI'D (o matepuanam 1
Cratl'panm)

Uroro: 17

Cnmcok JTuTepaTypsl 1JIs 1e1aroron
1. OI'5-2023. Xumusa. Job6porun J[. FO. TumoBble 5K3aMEHAIIMOHHBIC
BapuaHThl 30 BapuanTtoB. ®UITN. — M., HanmonansHoe o6pa3oBanue, 2022.
2. Metoaudeckas paszpaboTka 1O (OPMHUPOBAHUIO ECTECTBEHHOHAYYHOM
rPaMOTHOCTH Ha ypOKaX XMMHH U Ha BHEYPOUHbIX 3aHATHsAX. CTyk A.B. 2022.

Cnucok iureparypa JJis y4aluxcst
1. OI'D-2023. Xumus. Hobpotur JI. FO. Tumosbie sKx3aMeHAITMOHHBIC
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