eocyoapcmeentoe brodcemuoe 0bweobpazosamenvroe yupexcoernue Camapckou obaacmu cpeoHsis
0bujeobpazoeamenvras wkoaa noc. Hismeno mynuyunanvrozo patona Ilpusonccrkuii Camapcxoul obaacmu

[TPOBEPEHO
H.o. 3am. qupextopa no YBP TCERU, OU=aupekTop,
Kynprsiesa H.JL O=IBOY COL noc.
MnbmeHb, CN=HypkunHa
(noonuce) Onuna CepreesHa,

«22» aprycra 2023 1.
a.edu.ru
00b48a27944f1d471b

TOUKA \!pocm

PABOYAS TPOI'PAMMA

IIpenmer (kypc) Mup Xxumuu
Kiace 8-9

KonudectBo yacos 1o yue6HOMY miany B 8-9 ki - 17 B rog, 0,5 B Hezelio.

PaccmoTtpena Ha 3acepannu [IIMO I'BOY COII noc. MnbMeHb
TIportokon Ne 5 ot «20» aBrycra 2023 r.
IIpencenatens [IIMO Honosa A.E

(DHO) (noonucs)

E=so0_ilmen_sch prv@samar

2023.08.30 12:05:14+04'00'



TTosicHUTEIBLHAS3AIMCKA

[Iporpamma opueHTHpoBaHa Ha peanu3anuio B LlenTpe o0pa3oBaHus €CTECTBEHHOHAyYHOH U
TEXHOJIOTHYECKOM HampaBiieHHOcTel «Touka poctay, co3ganHoro Ha 6a3e 'bOY COIII noc. UnbMens ¢
HENBI0 Pa3BUTHS Yy OOYyYaroIUXCs eCTECTBEHHOHAYYHOH, MaTeMaTW4ecKod, HH(OpMaIMmoHHON
IPaMOTHOCTH, ()OPMUPOBAHMUS KPUTUYECKOIO M KPEATUBHOI'O MBIIIJICHHUS, COBEPLICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHOHAYYHOU M TEXHOJIOIMYECKOM HAIPABICHHOCTH.

Ha 0a3ze Ilentpa «Touka pocta» oOecrneuuBaeTcs peanu3anus o00pa3oBaTEIbHBIX IMPOrpaMM
€CTeCTBEHHOHAYYHOH M TEXHOJOIMYECKOW HAampaBlIEeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUAMU 3aKOHO/IATENLCTBA B cepe 00pa3oBaHus U ¢ y4€ToM MeToanYecKUX peKOMEH Talui.

Hcnons3oBanue obopynoBanus LlenTpa «Todka pocTay MO3BOJSET CO3/IATh YCIOBHS:

JUI PaCHIMPEHUs COJEPKAHUA MIKOJIBHOIO 00pa30BaHuUs;
JUTSL TIOBBIIIICHUS TTO3HABATEIHHON aKTUBHOCTH O0YYAIOIIUXCSl B €CTECTBEHHO-HAYYHOM 001acTH;

JUISL Pa3BUTHS JIMYHOCTH PeOCHKA B IpOIecce 00yUSHHsI €r0 CIIOCOOHOCTEH, (POPMHUPOBAHUS U
YJIOBJIETBOPEHMSI COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

JUIA pa6OTI)I C OI{apéHHI)IMI/I IIKOJIbHUKaMH, OpraHru3allui UX Pa3sBUTUA B PA3JIMIHBIX o0nacTax
O6paSOBaTeHBHOﬁ u TBOp‘IGCKOﬁ ACATCIIBHOCTH.

IIporpamma BHEYpOYHOH NesATENbHOCTH «MHp XUMHM» NpeiHa3HayeHa Juisl oOydarommxcs: 8-9
KJIACCOB, BBIOpABIIMX MpPEIMET XUMHH Uil clayd dk3ameHa B ¢opme OI'D u 1utaHupyromux B
JAJIIbHENUIIEM U3y4YEeHUE XUMUU Ha IPO(PUIBHOM YPOBHE.

Ilenp gaHHOrO Kypca — MOArOTOBKA M IHOJJIEP)KKA BBITYCKHUKOB 9 Kilacca ILIKOJIBI, IIOMOIIbL B
IPEOI0JICHUM KOTHUTUBHBIX, JIUMYHOCTHBIX U INPOLECCYAIbHBIX TPYIHOCTEH B IMEpPHUOA MOJArOTOBKU K
JK3aMEHY.

PesynbraTrom CcoBMecCTHOHN JeATenbHOCTH oOOywarommxcs 9 Kiacca W menarora  OynyT
SBISATHCAPE3YIbTaThl MPOOHOTO TECTUPOBAaHUS, a B KOHEYHOM MWTOre€ — MTOrOBas aTTecTalus
00yyJaroImuxcs MonpeIMeTyXuMusl.

BcootsercTBuncrpedoBanusMu@enepaibHOrorocy1apcTBEHHOroo0pa3oBaTeIbHOIOCTaH1apTa0C
HOBHOT000111er000pa30BaHUsBO3HUKIAHEOO0X0TUMOCTbBPa3pabOTKENPOrpaMMbIBHEYPOUHONHAECATEIBHOCT
U,I103BOJIAIOLEHPaCIIUPUTHUYTTyOUTHCBOM3HAHUSTIOXUMUH,C(HOPMUPOBATHHABBIKUUCCIIEI0BATEIBCKON
JeSITENIbHOCTH.

Axmyanbhocms  TPOTpaMMBbl  CBsi3aHA C  BO3MOXHOCTBIO  oOyuarolierocss — BbIOpaTh
npoMILHBIAIPEMET O0YUYEeHHUsI B CTapIIMX KJAccax WM M3MEHHMTh CBOM BBIOOpP. DK3aMeH MO XMMHUHU
TpeOyer
0TOOYYarOMIMUXCAMHOTUX3HAHUMHTIIOHATUHHETOILKOBOOIaCTUHEOPTraHNYECKOMX UMU U, HOMOPT aHUYECKOM
XUMHUH;  BJIaJeTh  NPAaKTUYECKUMH  HaBbIKAMM W yMeTh  IPUMEHATb UX B  Jpyrou
CUTYallMU.3aHATUAIIOBHEYPOUHOUIEATENBHOCTUCMUPXUMUN»IPEAHAZHAYEHBIIATEOPETUUECKOMUITPAKT
MYECKOUIIOMOIIMBIIOATOTOBKEK] 0Cy1apCTBEHHOMUTOrOBOMATTECTALlNU. 3aHATUSOPUEHTUPOBAHBI Ha
MOBTOPEHHE, CUCTEMAaTU3aIINI0 u yriayOieHHoe U3y4YeHHe Kypca XUMUHI
OCHOBHOMIIIKOJIBI,ATAKKEHATIOATOTOBKYOO yHarOIIMX csi9-
xKaccoBKOI Dno0yyaromuxcst, KOTOPbIEBBIOMPAIO TX UMHUIO AT AATIbHEUIIIET000 yueHUSBIpOhHIIe. 3aHATHS
HOMIPOrPaMMEBHEYPOUHONU IS TEIbHOCTH«MUPXUMUUNTIOMOT yTPEATN30BaTh00 yUaIO UM CATIPOCKTHITOBBI

OpaHHBIMTEMAaM.



Hoeu3noii 1aHHOW TIPOTpaMMbl  SIBIIAETCS TO, YTO B OCHOBE JIEKUT CHCTEMHO-
JEeATEIIbHOCTHBIMIIOAX0/I, KOTOPBIA CO3Aa€T OCHOBY JUISl CAMOCTOSITEIBHOIO YCIEIIHOTO YCBOCHHS
00ydJarmuMucs
HOBBIX3HAHUH,YMEHUH,KOMIICTCHIIUI, BUIOBHCIIOCOOOBICATEILHOCTUNO0ECTIEYMBACTCOOTBETCTBUCCATEN
BHOCTHOOYYAIOIIUXCAUXBO3PACTYUUHIUBUIYATHHBIMOCOOCHHOCTIM. OMOITMOHAITBHOCTICPEIKUBAHHE
npoiecca OTKPBITHUSA SIBIISICTCS OCHOBOH MOTHUBAIUN K 3HaHUSAM, CTUMYJISITOPOM
CaMOWYMCTBEHHOMIEATEIbHOCTUBIOCTHKEHUUALIEIIEMIIMYHOCTHOT 0,COLMAJIbHOTOMTIIO3HABATEIbHOTOPA3BU
TUSA00YJAIOIIUXCS.

[IporpammapazpaboTaHaHAOCHOBECIIEYIOITMXHOPMATUBHBIX JOKYMEHTOB:

e @enepanbubliizakoENe273d30129.12.2012r.«O606pazoBannuPoccuiickoindeaepanumy;
o @enepa’bHBIl  TOCYIapCTBEHHBIH  OOpa3oBaTENbHBIA  CTaHAAPT  OCHOBHOTO  OOIIEro

00pa3oBaHMs,YTBEPKICHHBINM MpUKa3oM MuHHCTEpCTBa 00pa3oBaHMs U Hayku Poccuiickoii
®denepannu ot 17aexadbps 2010r.Nel1897;

e TpeGoBanuss K  OCHalIeHMIO  OOpa3OBaTENbHOIO  Mpolecca B~ COOTBETCTBUU  C
coJiepKaTeIbHBIMHATIONHEHNEMYYeOHBIXITPEAMETOB(D e paTbHOTOKOMIIOHEHTAr0CyAapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJApTa, YTBEPKIEHHBIM MpuKkazoM MuHHCTEpCTBAa O00pa3oBaHUs H
HaykuPoccuiickon®@enepanunor 4.12.2010 r.Ne986;

e CanlluH,2.4.2.2821-10«CanurapHo-
SMUAEMHOJIOTHYECKUETPEOOBAHUSKYCIOBUSIMUOPTraHU3AUNO0ydeHUSIBOO1IIe00pa30BaTENbHBIX YU
PEXKICHUAX, YTBEP K ICHHBICIIOCTaHOBICHUEM] JTaBHOIrOroCy 1apCTBEHHOIOCaHUTapHOroBpayaP®ot
29.12.2010r.Ne189».
3aHATUANPOBOAATCANHINBUAYATbHBICUTPYIIIIOBBIE.

I]enpniporpaMMmsl:
MOATrOTOBKAUIIOJACPKKABBIITYCKHUKOBIKIIACCAIIKOIBL, IOMOIIBBIPEOI0JICHUMKOTHUTUBHBIX ,JIAYHOCTHBIX
UITPOLIECCYATIbHBIX TPYIHOCTEHBIIEPUOATIOATOTOBKH KIK3aMEHY.
3aoauunporpaMMbIBHEYPOYHONUAEATEIIBHOCTUIIOXUMHH
OCBOCHHEBAKHENUIINX3HAHUIO0OOCHOBHBIXTTOHATHAX U3aKOHAXXUMHU U, XUMUYECKONHCUMBOJIHKE;
OBJIaJICHME YMEHUSIMU  HaOIIOJaTh  XUMUYECKHE  SBJIEHUS, MPOBOJUTH  XMUMHUYECKUMN
SKCIIEPUMEHT,IPOBOAUTHPACYETHIHAOCHOBEXUMHUECKHUX bopmyBenecTBU
YPaBHEHUNXUMUYECKUXPEAKLIAH;
Pa3BUTHEIIO3HABATEIbHBIXMHTEPECOBUMHTEIIEKTYAIbHBIXCIIOCOOHOCTENBIIPOLIECCEPOBECHHS
XUMHYECKOTO  JKCIIEPUMEHTa, CAMOCTOATEIbHOTO  NpPUOOpETeHHs] 3HAaHUW B COOTBETCTBHUH
CBO3HMKAIOIIMMIKU3HEHHBIMH ITOTPEOHOCTSAMH;
BOCIUTAaHHUEOTHOIIEHUIKXUMUUKAKKOAHOMYHU3 () YH/1aMEHTaIbHBIXKOMIIOHEHTOBECTECTBO3HAHUSAN
3JIEMEHTYOOIIeUeI0BEYECKONKYIbTYPhI; IPUMEHEHUETIONYYCHHBIX3HAHUMMYMEHUNUIA ~ MCTIOJIb30BaHUS

BHECTAHIapPTHOM CUTYaIlUH.

I[Inanupyembliepe3ybTaThl



Ha 3anstusx BHeypouHOUl aestenpsHOCTH «MuUp XUMHM» 00ydYaroIIuecs JOMOJHAT CBOM 3HAHUS
MOXUMHH, TIOBBICIT CBOM YPOBEHb TEOPETUYECKOH M HSKCIEPUMEHTAIBHON MOJATOTOBKH. 3aHSTHS
NPU3BAHBIIPOOYIUTD Y YUAIIMXCS MHTEPEC K XUMUUECKOM HAyKH, CTUMYJIUPOBATh JaJIbHEIIee n3yueHue
XI/IMI/II/I.XI/IMI/I‘-ICCKI/I€3H3,HI/I$I,C(1)OpMI/IpOBaHHBIeHaBHeypO‘-IHBIX33.H$ITI/I$IX,HOMOI‘YTO6yT-IaIOH_II/IMCSIBHOI[I‘OTO
BKE K 9K3aMEeHY 10 XMMUU U B JJAIbHEHUIIIEM OCO3HAHHO BBHIOPATh HAIpaBieHUE MPOPHILHOT000yUEHUS.

HpeIlMeTHbIMP[pe3y.IIbTaTaMPIOCBOCHI/IHHpOFpaMMHHBJ’IHI—OTCHZ
- B MMO3HaBaTCIILHOM cq)epe: OIINChIBATb JEMOHCTpalMOHHBIC u CaMOCTOSATCIIbHO

NPOBEICHHBICOKCIICPUMEHTBI, HCIIONB3YS. JUISi OTOTO PYCCKUW SI3BIK M S3BIK XUMHH; HaOJIOIATh
JI€MOHCTPUPYEMBIE
HCaMOCTOSITEIIbHOTIPOBOIUMBICOITBITH, XUMUYECKUEPEAKITHH, IPOTEKAIOIIIHUEBIIPUPOICHBOBITY;

- B ICHHOCTHO-OPUEHTAIIMOHHON cdepe: CTPOUTh CBOE IIOBEJCHHE B COOTBETCTBUU C
MPUHIMIIAMUAOEPEKHOTOOTHOIIIEHUSK TIPUPOJIC;

- B TPYZIOBOH cdepe: MIaHUPOBATh U OCYIIECTBIISATH CAMOCTOSTENIbHYIO padOTy 1O MOBTOPEHUIO
UOCBOCHHUIO TEOPETHYECKOW 4YacTH, IUIAHUPOBaTh M  TPOBOJAMTh XUMHYECKHH  3KCIICPHMEHT;
UCIIO0JIb30BaThBEIECTBABCOOTBETCTBUUCUXIIPEIHA3HAYCHUEMH CBOWCTBAMY,

- B chepe 0€30maCHOCTH  JKU3HEACATEIHHOCTH:  OKa3blBaTh MEPBYIO  IOMOIIb  MpPH
OTpPAaBIICHUSIX,05KOTaxX M PYTUX TPaBMaX,CBSI3aHHBIX CBEIIECTBAMUMIA00PAaTOPHBIMOOOPYIOBAHHEM.

JINYHOCTHBIMHP €3YJIbTATAMMSIBIISIOTCS:

- B IEHHOCTHO-OPHEHTAIIMOHHON cpepe — 4yBCTBO TOPAOCTH 32 POCCHICKYIO HayKy, OTHOILICHHE
KTPYAY,eIeYCTPEMIEHHOCTh, CAMOKOHTPOJIb ICAMOOIICHKA,

- BTpyJOBOMChepe—
TOTOBHOCTHKOCO3HAaHHOMYBBIOOpYAAbHEHIIEH00pa30BaTEIbHOUTPACKTOPHH;

- BIIO3HaBaTeNbHONC(HEPE: MOTHBAIIUAYICHHU S, yMEHUEYTIPABIISITHCBOCHITO3HABATEILHOUICS TETHHO
CTH.

MeTtanpeaMeTHBIMUPe3YIbTATAMHSIBIISIOTCS:

- BJIaJICHUE YHHUBEPCATbHBIMU €CTECTBEHHO-HAyYHBIMU criocobamu NEeSTeNbHOCTHU
HaOJr0IeHNe, U3MEepeHH e, IKCIIEPUMEHT,y4e0HOEUCCIIeIOBAaHUE;

- YMEHUETEHEePUPOBATHUACH,OTIPECIIATHCPEICTBA, HEOOXOTMMBICISINX PeaTu3alliu;

- YMEHHEOTPEACISThICTHN3aIaun eI TeTbHOCTH, BRIONPAThCPEACTBAPCATH3AIMUIICTTUATIPUMEHST
bUXHAIPAKTHKE,

- HCITOJIB30BAThPA3TUIHBICHCTOYHHKHIJISATIONydCHUIX MM UECKOMNH(OPMAIIHH.

OcBoeHne TMpoOrpaMMbl BHEYPOUHOH JAEATENBHOCTH OOYYAIOUIMMHUCS TO3BOJIHT

MOJTYYHUTHCIIEAYIONIHEPE3yTbTATHI:

Bcegepepazeumus nuunocmuviXynueepcanbHulXy4eonvixoeincmeuiigpamKkax:

1. Koenumusnozokomnonenmaoyoymcghopmuposamsi:

- OCHOBBICOIIMAJHHO-

KPUTHYECKOTOMBIIIIICHHS,0PHEHTALUIBOCOOCHHOCTSIX COITMATbHBIXOTHOIIICHUIY B3aMMO/ICHCTBHIA,
- DKOJIOTUYECKOECO3HAHUE, TPU3HAHUEBBICOKOUIIEHHOCTHKU3HUBOBCEX CCTIPOSBIICHHSIX ; IPABUIIIIO

BCACHUA B‘-IpGBBI:I‘-I&fIHLIXCHTy&L[HSIX.



2. L[enHOCMHO20UI MOYUOHATLHOCOKOMNOHEHMOBOYOemcpOpMUPOBAHA.:
- MOTPeOHOCTHBCAMOBBIPAKEHUNNCAMOPEATH3AI[UH,COLIUATBHOMITPU3HAHHH.

3. esmenbHOCMHO20KOMNOHEHMAaby0ymchopmMuposanbsl:
- YMEHHMEBECTUIMATOTHAOCHOBEPABHOIIPABHBIXOTHOIICHUITMB3aUMHOT OYBaKECHUSIUTTPUHSTHS;

- YCTONYMBBIMIIO3HABATEIBHBIHMHTEPECUCTAHOBICHUECMBICIO00pa3yomeii(hyHKIIMUTIO3HABATE
BHOTOMOTHBA;

- TOTOBHOCTBBBIOOPANIPOPHIEHOT000pa30BaAHUS.

2.00y4aomuicsnonydunTBO3MOKHOCTbUISIPOPMUPOBAHUS:

- BBIP@XKEHHOWYCTOMUMBOY4e0HO-TI03HABATEIbHOUMOTHBAMMMUHTEPECAK YUCHUIO;

- FTOTOBHOCTHKCaMOOOPa30BaHUIONCAMOBOCITUTAHUIO.

BceghepepazeumusapezynamugnuvixynueepcanbHbIXyueOHbIX 0l CMEUIL0OYUalouuiica

1. Hayuwurcs:

- 1[eJIETI0JIaraH |0, BKIII0YasIIOCTaHOBKYHOBBIX1IETIEH, Tpeo0pa3oBaHUENPAaKTHYECKOM3a/1a4MBIIO3H
aBaTEIIbHYIO;

- CaMOCTOSITEJIbHOAHAIN3UPOBATHYCIIOBUAJOCTHKEHUALEIINHA0CHOBEYYETaBbIICTICHHBIX YU TEIIE
MOPHEHTUPOB JEUCTBUS BHOBOM yuyeOHOMMATEpHUae;

- IJIJAHUPOBATHIIYTUIOCTUKECHUSILICIIEH.

2. I1o1y4uTEBO3MOKHOCTHHAYYUTHCS:

- CaMOCTOSATEJIbHOCTaBUTHHOBBICYUEOHbICIICTNI3a/1a4H;

- MPUIUIAHUPOBAHUNIOCTHKEHUSIIENIEHCaMOCTOSTEIbHONA1€KBaTHOYUUTHIBAThYCIIOBUSIMCPEACTBA
UXJIOCTHIKEHUS.

BcegepepazeumuakommyHuKkamueHvIXyHUEePCAIbHBIXYHUEOHbIXOEUCMEUILO0YUaOMUILCA

1. Hayuwurcs:

- aJIeKBaTHOMCIIOJIb30BaThPEUbIIANIIaHUPOBAHUAUPET YA IUNCBOCH IEATENBHOCTH;

- a/IeKBaTHOMCII0JIb30BAThPEUEBbIECPECTBAAIISAPEIICHUAPA3IMUHBIXKOMMYHUKATUBHBIX3a/1a4; BT
aJ1eTbYCTHONUITNCbMEHHOWPEYBI0; CTPOUTBMOHOJIOTHYECKOEKOHTEKCTHOEBBICKA3bIBAHME;

- OPraHU30BbIBAaTHUINIAHUPOBATHYYEOHOECOTPYIHUYECTBOCYUUTEIIEMUCBEPCTHUKAMU;

- HMHTETPUPOBATHCABIPYNITYCBEPCTHUKOBUCTPOUTHIIPOIYKTUBHOEB3aUMO 1€ CTBUECOCBEPCTHUKA
MUU B3POCIBIMH.

2. I1oay9nTBO3MOKHOCTHHAYIUTHCS:

- OpaTbHaCEOSMHUIIMATUBYBOPT aHU3AIIUICOBMECTHOT O/1CHCTBHS;

- OKa3bIBaThIOIEPKKYHCOACHCTBUETEM,0TKOT03aBUCUTIOCTH)KEHU ELIETMBCOBMECTHOMIEATEbH

OCTH.

Bcegepepazeumuano3nasamenbHbIXyHUBEPCATbHBIXYUEOHBIXOEHUCMGUTLOOYUAIOUWUTICA

1. Hayuwurcs:
- OCHOBaMpeaJIn3aluUIPOEKTHO-UCCIIEI0BATENIbCKOMIEATEIbHOCTH;

- IPOBOIUTHHAOIIO ICHUSMIKCIIEPUMEHTIIOAPYKOBOICTBOMY YU TEIIS;



- OCYILECTBIATHPACUIMPEHHBINIONCKUH(pOpMALIMUCHCIIONb30BaHHEMpecypcoBOuborekuluTep

HETa.

2. I1o1y4nTBO3MOXKHOCTHHAYYUTHCS:

- CTaBUTHIIPOOIIEMY,apTyMEHTHPOBATHECAKTYAIbHOCTD;

- CaMOCTOSITENIbHOMPOBOIUTHUCCIIEIOBAaHUIHAOCHOBEPUMEHEHUSIMETOI0BHAOIOICHUSIMIKCIIEpU
MEHTa;

- BBIJIBUT'aTbI'MIIOTE3bIOCBA3AX N3aKOHOMEPHOCTAXIIPOLIECCOB,
- OpraHru30BaATbUCCIICAOBAHUCCUCIILIOITPOBECPKUTUIIOTC3bI;

- A€J1aTbYMO3AK/IIOYCHUANBBIBOABIHAOCHOBCAPI'YMCHTAIH.

[Iporpamma BHEYpOUYHOH AEATENBHOCTH MO XMUMUU «MHUp XMMHK» pacCUMTaHa Ha ydaruxcs 8 -

9xnaccoB(34 4daca).

CoaepxxaHuenporpamMmai.
BHEYPOUHOH/1eSITeIbHOCTHIIOXHMHUH /ISl yYAIINXCS
8-9 knaccoB «MupXUMHI

[IporpamMmmMa3saHATHHCOCTOUTU3YETHIPEXPA3IEIIOB:

1. Oco6ennoctuOl dnoxumumn.

2. [ToBTOpEHNENYTTyOJIEHNETEOPETHIECKOTOMATEpHaia, METOANKApEIICHUI3aJaHNH PA3HOTOYPOB
HSCIJIOKHOCTH.

3. TecTOBBIATIPAKTHKYM.

4. BBITTOTHEHUETIPOCKTHO-HUCCIIEI0BATEIECKUXPAOOT.

OcHoBHOE conepxaHue
Pa3nenl.OcobennocTuOI"Inoxumunus2023r.—14
— KOAU(PUKATOPIIIEMEHTOBCOACPKAHUS
— cnenuduxanusKUMosOI Dnoxumun
— uHdopmarmorasiepecypcbiOl' D

Paznen2.«Mupxumumn»—
TEOPETUUECKUIMATEPUAIIIOHEOPTaHUYECKONXUMUUUTIEPBOHAYAJIbHBIMIIPEACTaBICHUAMIIOOPTraHUYECKON
XUMHH,METOANKApEICHUI3aJaHUPa3HOT OyPOBHSICIOKHOCTH— 244.

Crpoenue atoma. CTpoeHHE NEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 3JIEMEHTOB

[ICXOIlepuoanuecknii 3aK0H ¥ NEPUOJUYECKAs CUCTEMA XUMUYECKHX dieMeHToB [[.1.

MenneneeBaCTpoeHHEMOIIEKYT. XUMUYECKasICBSI3b: KOBAIEHTHASI(HEMOJISIpHASL, [TOJIIpHAst ), HOHHAS,
MeTauIn4ecKasl.

BaneHTHOCTEXMMHUECKHUXDIIEMEHTOB. CTENEHbOKUCIECHUSIXUMUYECKUXTIEMEHTOB.

[Ipoctele w cnoxHble BemiecTBa. (OCHOBHBIE KJIAcChl HEOPraHWYECKMX  COEAUHEHUM.
HomMmeHknarypaneopraHu4eCKUXCOe IMHEHU .

XyuMH4YecKass peakuus. YCIOBUA M IPU3HAKM  IPOTEKAaHUS  XHMHYECKMX  PEAKIUU.
XVMHYECKHNEYypaBHEHU . 3aKOH COXPAHEHHSI MacChl BELLIECTB.

Krnaccupukanusxummdeckux peak [uiinopa3anuHbIMIIPU3HAKAM : KOJIMYECTBYHCOCTaBYUCXOTHBIX U
[IOJIY4YEHHBIXBEILIECTB; U3MEHECHUIOCTEIIEHEHOKUCIICHUAX UMWY ECKUXJIEMEHTOB, [IOTJIOLLEHUION
BBIJICIICHUIO DHEPTHH.

BrruncnennemMaccoBoiA0IMXUMUYECKOT 03JIEMEHTAaBBEILIECTBE.



DNEKTPOIUTHIMHEITEKTPOIUTHL. KaTHOHBIMaHNOHBL. DJIEKTPOIU THYECKAS TN CCOLIMALIUSIKUCIIOT, e
ouei, cosiei (CpeaHux)

PeakunnnoHHOro0OMeHanyCIIOBUANXOCYILIECTBICHHS. XUMUUECKHE

CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(DOTEPHBIX,

KHCIIOTHBIX. X UMUYECKHUECBOMCTBAOCHOBAHUN MKUCIIOT.

XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX

THAPOKCHI0B. X UMHYECKHECBONCTBACOICH(CpeTHI

X)

XUMUYEeCKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIJIOB: TaJIOT€HOB, KUCIOPO/Ia,

cepbl. XMMHYECKUECBONCTBAIPOCTHIXBEIIECTBHEMETAILIOB: a30Ta, pochopa,yriepoaa, KpeMHUs

Uucteie BemecTBa U cMecH. [IpaBuia Ge3omacHoil pabOTHI B MIKOJBHOW JlabopaTopun. YemoBek
BMHPEBEILIECTB.

OxuCcINTENbHO-BOCCTAaHOBUTEIbHBIEpeaKIIUU. OKUCIUTEILUBOCCTAHOBUTEIT.

BrruucnennemaccoBoilfoaupacTBOPEHHOTOBEIIECTBABPACTBOPE. BRIUKCICHUATIOXMMUYECKOMYYpa
BHEeHHIO. (No21)

Pacuérnpie3zaaun: BbIYMCIIEHUEMACCOBOMIOIMXUMUYECKOT03JIEMEHTABBEIIECTBE,BBIUUCIICHUS 110
XUMHYECKOMY YPaBHEHHUIO C UCIIOJIb30BaHUEM MaccOBOM 0NN pPacTBOPEHHOTO
BeniectBaBpactBope.(Nel5, 21)

B3anMocBsI3ppa3 IMuHBIXKIIACCOBHEOPTraHUIECKIXBEIIECTB. PeakTnunoHHOT000OMEHa.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB METAJUIOB: MIEIOYHBIX, IIEJIOYHO3EMEIbHBIX, MarHus
UUXCOEAMHEHUN, Kelle3an eroCOeTUHEHU I, aIIOMUHNS, €TrOCOSTUHEHHIA.

OrnpenenenuexapakTepacpeIbIpacTBOPOBKUCIOTUIIEIOYEHCITOMOIIBIONHIUKATOPOB.
KauecTBennsie peakiuu Ha aHuoHbI B pactBope (Cl, Br, I, Sz‘, 8032', SO42', NOs3, PO43', C032‘

,Si0z%)

KadecTBeHHBIC peakliMM Ha KAaTHOHBI B PacTBOPE (NH4+, Na*, K7, Ca2+, Mg2+, Fez+, Fe3+,
Al ,Cu*, Zn*")

[Tonyuenuerazoodpa3ubixBeliecTB. KauecTBeHHbIEpeaKIIUUHATa3000pa3HbIeBeIeCTBA(KUCIOPOI,B
0JIOPO/I,yTICKUCIBIN a3, aMMHaK)

[TepBoHavanbHBIECBEICHUI000PTaHUYECKUXBEIIECTBAX : PEIETbHBIXUHETIPECIBHBIX yTIIEBOA0PO
nax(MeTaHe,dTaHe, TUJICHE,al[eTUIICHE)

[TepBoHavabHBIECBEICHUA000PTaHUUECKUXBEIIECTBAX : CIUPTax(METaHOJIe, TaHOJIC, [NIUIIEPUHE ), K
apOOHOBBIXKUCIIOTAX (MYpasbUuHoll, yKCYCHOM, CTEApUHOBOM).

buonornueckuBaxHbIEBEIIECTBA: OCIIKHU ,)KUPHI, yTIIEBOIBI.

Pa3znenBkitouaeTpaboTynOTPEHUPOBOYHBIM3aIaHUSAMISIONPEICTICHUSTOTOBHOCTHIIKOILHUKOB K
9K3aMEHY 0 TOMY WJIK HHOMY pa3/iely C MOCISAYIOIMINM aHAIU30M H METOJUYECKUMUPEKOMEHTalUsIMH.

Pa3nen3.TecToBbliinpakTukym.—44
BxitouaeTHenocpeICTBEHHOTECTUPOBAHUENPAOOTYCOIAHKAMUOTBETOB.

Pa3nes4.BoIno/IHEHHENIPOCKTHO-UCCJIEA0BATEIbCKUXPA0OT. —34
PaznenBritouaeTpaboTyo0yqaonuX canoBsIOpaHHBIMTEMAMIIPOESKTATOX UMUK, KOHCYTbTAIUY YU T

eIsl.
TemaTnyeckoenJIaHMpoOBaHUE
Ne | Tema Bcero | [TnanupyemsiepesynbTaTei(YVY /1)
n/m 4acoB
1 | Pazgenl.OcobernnoctnOl' Dmo | 1 3naer ocobennoctn OI'D  2022r, koaumdukraTop
xumuu B2022r. asieMeHToBcoepkanus,cnennpukanusiKumoOI Dnoxum

uu,uHpopManmonusiepecypcsl OI'3;
HAy4YUTCAUCIIOIb30BaThPA3INYHBIENCTOUHUKH IOy YEH
UAXUMHUYECKON HHPOpMauu




Paznen
XUMHAN»(

2. «Mwup

SanstusinpoBoagrcsBLeHTpe«
TouxaPocrtay)

24

HayuurcsonpenenarsuenunsagaqyuaesiTeIbHOCTH,B
BIOMPATHCPEACTBAPCATH3AIMHIICTTHATIPUMEHI ThIX HATTPaK
TUKE;

pa3inyath BeEUIeCTBAa Pa3HBIX KIIACCOB IMPOCTHIX
I/ICHO)KHBIXBGH_IGCTB,OHpeI[eJBITBI/IXXI/IMI/I'-ICCKI/IeCBOfICTBa,B
TOMYHCIICHH3YYCHHBIXOPTaHUYECKUXBEIIECTB;

pa3INYaThIIOKaueCTBEHHBIMPEAKIIMSIMITPEIOKEHH
BICKATHUOHBIN aHUOHDBI;

OIKCBHIBATh XUMHUYECKHE DPEaKIUu, HaOII0aeMbIe
BXO/ICIEMOHCTPAIMOHHOTOMIA00PAaTOPHOT0O3KCTIEPUMEHT
OB.

IIGHaTBBBIBOIIBII/I3p€3y.HBTaTOBHpOBeHéHHBIXXI/IMI/I‘-I
€CKUXIKCIIEPUMEHTOB;

06'bSICHSITBFeHGTI/I‘ICCKyIOCBSIE»LMC)KILYBGH_[CCTBaMI/I
Pa3HBIXKJIACCOBHEOPTaHUYCCKUXBEILIECTB;

CoCTaBIATHCXEMYAIEKTPOHHOT00ATAHCAKOKUCITUT
€JIbHO-BOCCTAHOBUTEIIbHBIM

peakuusaM,
MPAaBUILHOPACCTABIIATHKO3 () PHUIIMEHTHIHAOCHOBECOCTABIIE
HHOI\/JICXGMI)I,OHpeI[eJ’IfITI)OKI/ICJII/ITCJILI/IBOCCTB,HOBI/ITGJIB;

PacCYUTHIBATEMACCOBBICIOTUXUMUYCCKUXIIICMECHT
OBBBCIICCTBAX,

MPOU3BOIUTHBBIYHCIICHUATIOXUMHUUECKOMYYPaBHEH
MIOCHUCIIONB30BaHUEMMACCOBOMI0JIMPACTBOPEHHOT OBEIIIEC
TBaBPaCTBOPE.

Paznen

KyM.

3.

TecToBbIliNIpakTH

[IpaBUIBHOCTH OIICHKM CBOMX BO3MOKHOCTEM
HpI/IBBIHOJ'IHeHI/II/I?:a)IaHI/Iﬁ TECTa,
yMeHHe0e30M00YH03aMOIHATHOTaHKH.

Pa3nen4.BeinonHeHNENPOEKTH
0-HCCIIEI0BATEIbCKUXPAOOT.

HayuurcsonpenensrbLenun3agauuiesTeIbHOCTH,B
BIOMpAThbCPEICTBAPEATH3AIIUN
LEIUUIPUMEHATBUXHAIIPAKTHKE;
MCTIOJIH30BATHPA3TNYHBICUCTOYHHKH UTSITIOTYYSHISIX UMU T
ecKolnH(popManuu;

HAYYHUTHCAAICKBATHOHUCITIONB30BAThPEUYEBBIECPEICT
BaJIpeLICHUAPa3INYHBIXKOMMYHUKAaTUBHBIX3a/1a4;

(dbopMUpOBaHKE BBIPAKEHHOW YCTONYMBOU yueOHO-
M03HABATEIbHOMMOTHBALIMHUMHTEPECAKYUEHHIO;
TOTOBHOCTBKOCO3HAHHOMYBBIOOpyAQJIbHEHIIIEHOOpa3oBaT
€IIbHOUTPAECKTOPHUH.




KanennapHo-TeMaTnyecKoenJiaHupoBaHue

Ne | TemazansaTus [Hara ®opwma nposenenus | S0P

/T J1aH ¢bakt

1 OcobennoctnOI dnoxumuns2023r. pacckas https://education.yande
KOIU(pHUKATOP JJIEMEHTOB X.ru/main
COZIepIKaHus, crieruuKanms
Kumos
OI'DroXUMHUH, ICMOHCTPAILIMOHHBII https://yandex.ru/tutor/
KNM2023r.,urhopManiuoHHbIEpEC uroki/klapibr
ypcel OI'9;

2 Crpoennearoma. CTpOCHUEIIEKTPOH IICK IS https://yandex.ru/tutor/
HBIX000JI09EKaTOMOBITEPBBIX uroki/klass-
20smementoBl ICXD.Ilepuoauuecku 8/khimiya/28-05-
H3aKOHUTICPHOINYCCKASICHCTEMAaXUM khimiya-16-reshenie-
HYECKUXDIIEMEHTOB zadach-po-teme-
JI..MenneneeBa okislitelno-

3 CrpoenueMoinekyn. XuMHYeCKasCBA3 Ulekuus c anemenTamu [Vosstanovitelnye-
b:KOBAJICHTHAsI(HETIOJISIPHASL, TOJIIPH Oecenbl reakcii_4740cad92e21
as1),MOHHAas1, METa/NINYCCKas. 3388b99d9605dbfa692
BajieHTHOCTh ~ XUMHUYECKHX i/

3JIEMEHTOB.
Crenenb https://yandex.ru/tutor/
OKHCJICHUSXUMUYC search/docs/
CKHXJJIEMEHTOB.
4 [Ipocthiec ©  CIOXHBIC Jlexnust ¢ anementamu |Nttps://yandex.ru/tutor/
BEILIECTBA. Oecenbl search/docs/
OcHoBHbIE
KJTacChI
HEOPTaHWYECKUX  COETUHEHHI.
Homenkiarypa
HEOPTaHUYECKU
XCOCIMHEHHH.

5-6 XuMuueckaspeakuus. Y cioB Jlekuus ¢ aeMeHTaMu
USTUIIPU3HAKATIPOTEKAHUAX IMUYEC Oecep
KUX peakiui. XHAMHYECKUE
YPaBHEHUS. 3aKoH
COXPaHEHHUSIMACCHIBEIIIECTB.

Kraccudukausix uMuIeckn
XpeaKIMATIOpa3TINIHBIMITPU3HAKAM
:KOJINYECTBYHCOCTABYHCXOTHBIX HIT
OJTYYCHHBIXBEIIECTB;  W3MCHEHUIO
CTEMEHEe OKUCICHUSI XUMHYCCKUX
3JIEMEHTOB, TOTJIONCHUION
BBIJICTICHHUIO DHEPIUH.

7 BrruncienneMaccoBoil 10au 3a4ET
XAMHYECKOTO DJIEMEHTa B
BEIIECTBE.

8 DIeKTPONUThIMHEIIEKTpOInuTh. Ka
THOHBIMAHUOHBL. DIICKTPOIUTHIECK MCCIIEN0BAHKE

asIUCCOLMAIIUSKUCIIOT, IICII0UCH,C
oJieri(CpeTHUX )
PeakiinunoHHOroooMeHau
YCIIOBUSANXOCYIIECTBICHHMS. (3a
HATHUSIIPOBOISITCS

BllenTtpe«ToukaPocTa)



https://education.yandex.ru/main
https://education.yandex.ru/main
https://yandex.ru/tutor/uroki/klaыы
https://yandex.ru/tutor/uroki/klaыы
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/uroki/klass-8/khimiya/28-05-khimiya-16-reshenie-zadach-po-teme-okislitelno-vosstanovitelnye-reakcii_4740cad92e213388b99d9605dbfa692f/
https://yandex.ru/tutor/search/docs/
https://yandex.ru/tutor/search/docs/
https://yandex.ru/tutor/search/docs/
https://yandex.ru/tutor/search/docs/

XUMHYECKUECBOMCTBAOKCUIOB:OCH
OBHBIX,aM(OTEPHBIX,

KHCIOTHBIX. (3aHATUATIPOBOASTCBL]
entpe «ToukaPocTay)

PKCIIEPUMEHT

10

XHUMHYECKHECBOMCTBAOCHOBAHUMHK
HCIIOT.
(BanstusmpoBoasarcsaBlienTpe
«ToukaPocray)

OKCIICPUMCHT

11

XUMHYECKHECBOMCTBA aM(DOTEPHBIX
TUIPOKCUJIOB. (3aHATHS
nposoaarcsaBlienTpe
«ToukaPocray)

MPaKTUKYM

12

XuUMHUYECKHE CBONCTBA
coJet
(cpennux).
Bzaumocss3
bPa3IMYHBIXKJIACCOBHEOPTAHNYECK
uxBelecTs. PeakunnnonHoro
oomena.(Ne22)(3aHsATUATIPOBOISTCS
BllenTpe«ToukaPocrtay)

IMCCIICIOBAaHUC

13

XHUMHYECKHE CBOMCTBA
MIPOCTHIX
BCIIECTB
HEMETAJIOB:

raJIOT€HOB,KHUCIIOPOIa,CEePHI.

[IPaKTUKYM

14-
15

XUMHYECKUECBOMCTBAMPOCTHIXBEIIL
€CTBHEMETAJUIOB:a30Ta,
docdopa,yraepoaa,KpeMHUS

[IPaKTUKYM

16

Uucrtele BelecTBA U CMECH.
[IpaBmia  Oe3omacHOi  paboOTHI
BUIKOJIbHOMIabopaTopuu. UenoBeks
MUPEBEHIECTB. (3aHATHSITPOBOISITCS
BllenTpe«Touka Pocray)

[IPAKTUKYM

17

OKHCIUTETHHO-
BOCCTaHOBUTENbHbIE peaxiuu.
Oxkucnurens MBOCCTaHOBHUTEIIb.
(Nel4, 20) (3ansTust mpoOBOASTCS B
Ientpe «ToukaPocrtay)

IMCCIICIOBAHUC

18

BrrunciierneMaccoBoi0IUpacTBOp
E€HHOTOBEIIECTBABPACTBOPE.
BrIunciieHusAnoXuMH4YECKOMYypPaBH
eHuto.(Ne21)

CamocTosTeNIbHas
jpabota

19

PacuérHble3anaun:BpIYMCIEHUEMAC
COBOMIOIMXMMUYECKOTO 3JIEMEHTa
B  BEIIECTBE, BBIUUCIECHMUS 11O
XUMHUYECKOMYYPaBHEHUIOCUCIIONB3
OBaHMEMMACCOBOMI0JINPACTBOPEHH
orosemniecTBaBpactBope. (Nel5, 21)

CamocTosTeNIbHas
jpabota

20

XHUMUYECKUECBOMCTBAIIPOCTHIXBEI]
€CTBMETAJUIOB: IEJOYHBIX,
[IEJI0YHO3EMENbHBIX, MarHUsl U MX
COCITMHECHHUH,
JKeJIe3auerocoeIMHEeHNM,aJFOMUHI

ITeKIuA

s, ECOCOCTUHCHHI.




21

OnpenenenuexapakTepacpeIppacT
BOPOBKHCIIOTHUILENOYEHCIIOMOIIBIO
uHankaTopos.KauecTBeHHbIEpEaKIl
nnHaannoneBpacteope(Cl,Br,I°
,5%,505%,504”,NO3,PO4*,CO;4

' Si03?)

KauectBeHHble peakuuu Ha
kaTnoHsl B pactBope (NHy',
Na' K" Ca?*, Mg*, Fe**, Fe*,
APF* cu®, Zn*).
(BansarusnpoBoasarcaslienTpe
«ToukaPocray)

[PaKTUKyM

22

[TorydeHnnerazoo0pa3HBIXBEIICCTB.
KadecTBenHbIepeakmuHarazooopas
HbIEBEIECTBA(KUCIOPO,BOAOPOI, YT
JIEKUCIIBINTA3,

aMMHaK)

MPaKTUKYM

23

[lepBoHavanbHbBIECBEIEHUA000PTA
HUYECKUXBEIECTBAX  MPEACTbHBIXH
HeNnpeIenbHbIXYTTIEBOAOPOJAX (MET
aHe,>TaHe,dTUJICHE,al[eTUIICHE)

UIEK IS

24

IlepBoHavanbHbBIECBEIEHUA000PTA
HUYECKUXBEIECTBAX :CIIUPTax(Mera
HOJIE,dTaHOJIe, TTUIEPUHE ),KapOOHO
BBIXKHCIIOTaX (MypasbuHoll, YKCyCH
O, CTEAPUHOBOI).

JIexus ¢ 3jeMeHTaMu
Oecennl

25

BuosornyecknBaxxHbIEBEIIECTBA: O€
JIKU,)KUPBL, YTJIIEBOIBL.

MPOEKT

27

Juarnoctuueckaspabota

28-
29

Juarnoctuueckaspabota

KonTtpobHas padoTa

30-
34

PaboTtaobyuaromuxcs 1o
BBIOpaHHBIM TE€MaM IPOEKTa,
KOHCYJIbTallUNYIUTEIIS.
(BanstusmpoBoasTcsasllentpe
«ToukaPocray)

MIPOCKT




Ilepeuenn oGopyaoBanus

Hudposas maboparopust
yueHUYecKas ( XUMHsL)

[MudpoBoii JaTYMK 3JIEKTPONPOBOAHOCTH

Hudposoii natunk pH

[udpoBoii JaTYHK MOTOKEHUSL

[udposoii faTYMK TeMIepaTypbl

[udpoBoii gaTYuK aOCOTFOTHOTO JaBICHUS

Hudposoii ocummiorpaguyeckuii JaTINK

Becsl anextponnsie yueousie 200 r

Muxkpockort: uppoBoi WK ONTHYECKUH ¢ yBenndeHuem ot 80 X

HaGop asst U3roToBICHUS MUKPOIIPENIapaToB

Muxkponpenapatsl (Habop)

CoenuHHUTEIBHBIE TPOBOJIA, TPOTPAMMHOE 00eCIIeYeHUE, METOMUECKUE YKA3aHUS
KOMIUIEKT COITyTCTBYIOUIMX 3JIEMEHTOB ISl OIIBITOB IO MEXaHUKE KOMIUICKT
COITyTCTBYIOIIMX AJIEMEHTOB JIJIsl OIIBITOB IO MOJICKYJISIPHOM

JIeMOHCTPAlMOHHOE
obopynoBaHue

CocTaB KOMILIIEKTA:

Cronmuk mogbeMHublii HazHauenne: cOopka ydeOHBIX YCTAaHOBOK, pa3Mep
crojemHuIbL: He MeHee 200%200 MM, IIIaBHBIA MOABEM C IOMOIILIO BUHTA:
HaIn4uue

taTus JEMOHCTPALIMOHHBIA XuUMHUeckuii: Ha3znaueHue: qeMoHCTpanus
puOOPOB U YCTAHOBOK,

OTI0pa, CTEPXKHU, JTAIKU, MY(ThI, KOJIbI[a: HATUYHE, BO3MOXKHOCTb 3aKPETIIICHUS
9JIEMEHTOB Ha Pa3JIMYHOM BBICOTE: HaIMuue Anmapar UL TIPOBEIACHHUS
XUMUYECKUX PEaKIMil: Ha3nauenue:

JEMOHCTpPALIUS XUMHUYECKHUX PEAKIIHi, MOTJIOTUTEND MAapOB U T'a30B:

HaJu4ue,

MaTepuai KOJIObl: CTEKIO

HaGop mst snekTponusa qeMmoHCcTpainoHHbIN: HazHaueHue: u3yueHre 3aKk0HOB
AJIEKTPOJIN3a, COOpKa MOJIETTH aKKyMYJISITOpa, EMKOCTh: HAJIMUKE, DJIEKTPOIbI: HATUUNE
KoMmmekt  MepHBIX Koj0 Mamoro o0Bema: Ha3nauenue:
JIEMOHCTPAIIMOHHBIE OMBITHI, 00beM K0J10: 0T 100 Mt 0 2000 M1, KOJTUYECTBO KOJIO: HE
menee 10 mr.,

MaTepuan Kold: CTeKJIO

Ha6op ¢makonos (250 — 300 M a1 XxpaHeHUs1 pacTBOPOB peakTBOB). HasHauenwue:
XpaHEHHE pacCTBOPOB PEaKTUBOB, KOJIMYECTBO (PJ1akoHOB: HE MeHee 10 mIT., MmaTepuan
(h7TaKOHOB: CTEKIIO

mpo0Ka: HaTuIue

[IpuGop [ ONBITOB MO XUMHH C OJCKTPUUYECKUM TOKOM

KoMmnexT xuMuaeckux
PCAKTUBOB

CocraB KOMIUIEKTA!

Ha6op «Kucnote» (a30THas1, cepHas, coiisiHasi, opTodochopHas)

Ha6op «I'uapoxcuabi» (ruppokcun  OGapusi, TMIPOKCHA — Kaylusi, THAPOKCHT
KaJIbLUsl, TUPOKCU]] HATPHS)

Habop «Okcuasl MeTamioBy (aqroMUHHUS OKCHL, Oapus okcu, xenesa (I11) okenn,
KaJIbIMsI OKCHJI, MarHust okcu, meau (1I) okenn, nuHKa OKCH)

Ha6op «lllenouyHble U 1me€I09YHO3EMENIbHbIE METAIbI) (JINTUHN, HATPHU, KAJIBLIUI)
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