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IHosicHuTEAbHAA 3AMIUCKA

Hacrosimias paGodas nporpaMmmMa HanmucaHa Ha OCHOBAHUH CIeOVIOWUX HOPMAMUBHBIX OOKYMEHMOB:

1. ®enepanpublii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii denepannny;

2. ®enepanbHbll TOCYJApPCTBEHHBIN 00pa30BaTEIbHBIA CTaHIAPT OCHOBHOI'O OOLIET0 OOpa30BaHMsl, YTBEPKACHHBIN IPHUKA30M
MunucrepctBa 00pa3oBaHus 1 Hayku Poccuiickoit @enepaunu ot 6 okTs10ps 2009 romga Ne373;

3. IlocrtanoBnenue I'nmaBHOro rocygapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r. Ne 28 «OO6 yrBep)kaeHUuU
caautapabix npaBuin CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKHE TPeOOBaHMS K OpPraHMU3alMsIM BOCIHTAaHUS W OOydYeHUS,
OTJIbIXa U O3JOPOBJIEHUS AETEN U MOJIOJEKN»;

4. Tlpukxaz Munnpocsemenusi Poccun ot 20 mas 2020 1. No 254 «OO6 yTBepkaeHUU (eaepanbHOTO MepedHs y4eOHUKOB,
JOMYUIEHHBIX K MCIHOJB30BAHUIO MPU pPEATM3alMi HMEIOIIHNX TOCYJApCTBEHHYIO AKKpPEAUTalWI0 00pa3oBaTeIbHBIX IPOrpamMm
HayaJbHOro  OOINEro, OCHOBHOIO  00wero, cpegHero oOmiero  oOpa3oBaHMsl — OpraHM3alMsIMH,  OCYIIECTBISIOLUIMMU
00pa30BaTeNbHYyI0 ACSITEIBbHOCTDY (C IEHCTBYIOIIMMU U3MEHEHUSIMHU );

5. Ilpuka3 Munobpuayku P® ot 04.10.2010 Ne986 «O6 yrBepxkaeHuu GdeaepanbHbIX TpeOOBaHHM K 00pa3oBaTEIbHBIM
YUPEKICHUSIM B YaCTH MHHHMAIBHOM OCHAIIEHHOCTH YYe€OHOro Mpolecca W 000pyHOBaHUS YIEOHBIX TOMEIIECHUI;

6. Ilacmopt HammonanpHOTO MpoekTa «ObpazoBanue» (yTB. mpesuanymom Coserta mpu [Ipesunente PO mo crparermueckomy
Pa3BUTHIO U HAIIMOHAJIBHBIM IIPOEKTaM, MPOTOKOJ oT 24.12.2018 Ne 16);

7. TocynmapctBeHHas mnporpamma Poccuiickoii @eneparuu «PazButne  obOpaszoBanmsi»  (yrB. IlocTaHOBICHHEM
[IpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «OO6 yTBepk’ACHHH TOCYAApCTBEHHOM Mporpammbl Poccuiickoi
®denepanmu «Pa3Butne oOpa3oBaHUs;

8. Ilpodeccuonanpupiii cranpapt «llegaror (memaroruueckas JA€ATEIbHOCTh B JOUIKOJBHOM, HA4yaJlbHOM OOILIEM,
OCHOBHOM 00111eM, CpeTHEM 00111eM 00pa30oBaHuM), (BOCIIUTATEIb, YUUTEIb)»;

9. Meroauueckre peKOMEHJAMKM [0 CO3/aHUI0 U (PYHKIMOHMPOBAHUIO B  001€00pa3oBaTEeNbHBIX OpraHU3aLusX,
PaCMOJIOXKEHHBIX B CEIbCKOM MECTHOCTHM M MajblX TOpoax, LEHTPOB 0Opa30BaHUSl €CTECTBEHHO-HAYYHOW U TEXHOJIOIMYECKOH
HampaBieHHocTel («Touka pocta») (YTBepKIeHbI pacnopsbkeHneM MunucrepcTBa mpocsenienust Poccuiickoit deneparuu ot 12
suBapst 2021 r. Ne P-6); 10. Metonuyeckue pEeKOMEHAANMM IO CO3MaHUI0 U (YHKIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
«KBanTopuym» Ha 0aze oOmieoOpa3oBaTeIbHBIX OpraHu3anuii (yTB. pacrmopsbkeHueM MuHHCTEpCcTBa NpocBemenus Poccuiickoi
®enepanun ot 12.01.2021 Ne P-4);

11. OcHoBHast oOpasoBarenbHas MporpamMma OCHOBHOro obmiero ooOpazoBanmss MKOY «Ilacmaptuackas COII um. A.T.
Kankunan.



12. O.C. T'abpuensn, U.I'. OctpoymoB Xumus. MeToandeckoe 1mocooue K mporneaeBTHIecKkoMy Kypcey. BBoanbIil kypc. 7 Kimacc:
yaebHoe nocooue M: «JIpoda» 2009.

Hacrosimiass pabGouass mnporpamma  pa3paboTaHa B COOTBETCTBUM C  OCHOBHBIMU  TOJIOKEHUSIMU  (eaepaibHOTO
roCyJapCTBEHHOrO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOHIEro o0Opa3oBaHHs MO XUMHH, IUIAHUPYEMBIMU pe3yibTaTaMu
OCHOBHOTO 00mero oOpa3oBaHus 10 XUMUH, TpeboBanusMu IlpuMepHOl OCHOBHOM 00pa3oBaTENbHONM MPOTpaMMbl U
OpUEHTHpOBaHa Ha paboTy mo ydyebHo-metonuyeckomy komiuiekty YMK I'a6puensn O.C., OctpoymoB U.I'., Axnebunun A.K.

OO0uas xapakTepucTHKA Y4eOHOI0 nmpeaMera

B cootBercTBU ¢ dDemeparibHBIM TOCYIAPCTBEHHBIM O0pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO  0Opa3oBaHUs
ydamuecss JOJKHBI OBJaJ€Th TAaKUMHU TI03HABATEIbHBIMU YYEOHBIMU JIEUCTBUSMH, KaK yMeHUE (OpMYIUpOBaTh MpoOiIeMy U
TUIIOTE3Y, CTABUTh LICJIM U 3a/Jaud, CTPOUTH IJIaHbI JOCTHXKEHUS LI€JIeH U PElICHUs MOCTABICHHBIX 3aj1ay, IPOBOAUThH SKCIIEPUMEHT U
Ha €ro OCHOBE JielaTh BBIBOJIBI M YMO3AKJIIOUEHUs, MPEJCTABIATh UX M OTCTaWBaTh CBOIO TOUKY 3peHus. Kpome »Toro, ywaiuecs
JOJDKHBI OBJIAJIETh IMPHUEMAaMH, CBSI3AHHBIMU C OIPEACICHUEM TOHSTHI: OrpaHUYMBATh WX, OMNHUCHIBATh, XapaKTEPU30BATh
U cpaBHUBaTh. CleaoBaTeNbHO, MPUM3YYCHUU XMMUU B OCHOBHOM IIKOJIC YyYalllhecs JIOJDKHBI OBJIAJIETh Y4YEOHBIMH JCHCTBUSMH,
MO3BOJISIIONIUMU UM JIOCTHYb JIMYHOCTHBIX, IPEIMETHBIX U METAIIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIILTATOB.

[Ipenanaraemasi mporpaMma O XHMMHUU PAcKpbhIBAaeT BKJIAJ y4eOHOTO MpeJAMeTa B JOCTHKEHHUE IIeJield OCHOBHOI'O OOIIEro
00pa3oBaHus U ONpENIETISET BAXKHEHIIINE COIEpKaTeIbHbIC IMHUU MTPEMETa:

1) «BemiecTBO» — 3HAHUE O COCTABE U CTPOCHUH BEUIECTB, UX CBOMCTBAX M OMOJOTUYECKOM 3HAUCHHH; 2) «XUMUYECKAS PEaKIIH»
— 3HaHHE O MPEBPAIICHUSAX OJTHUX BEUIECTB B APYTrUe, YCIOBUIX MPOTEKAHUS TAKUX MPEBPAILICHUN U CTIOCO0aX YNPaBICHUS PEAKIUSIMU;

3)«IpUMEHEHHE BEIECTB» — 3HAHWE W ONBIT OE30MaCHOTO OOpamieHWs ¢ BEIIECTBAMH, MaTepHallaMd W IPOIECCAMH,
HEOOXOMMBIMHU B OBITY M Ha TIPOU3BO/ICTBE;

4) «I3bIK XUMHUU» — ONEPUPOBAHUE CHUCTEMOUM BAXKHEHIIMX XUMUUYECKUX TOHSTHH, 3HAHWE XUMHUYECKOM HOMEHKIATyphl, a
TAaK)KE BIIAJICHUE XUMHUYCCKONM CHUMBOJHMKON (XUMHUECKHUMHU (OpMYJaMU U YPaBHCHUSIMH).

[IponeneBTUUecKuil Kypc MpU3BAH, HCIOJIb3Ys MHTEPEC YyUYalUXCS K JKCIEepUMEHTaM, copMUpOBaTh yMEHUE HAOJI0NaTh,
JienaTh BBIBOABI Ha OCHOBE HAOJIOJEHWM, MOJYYUTh MEPBOHAYAIbHBIC TMOHSTHS O KJaccaX HEOpPraHWYecKUX BemlecTB. Pemarthb
pacyeTHbIE 33/1a4d Ha OCHOBE MMEKOIIMXCS 3HaHUM Mo MaremaTuke. Tak B 6 Kiacce B Kypce MaTeMaTUKH y4Yalllhecs PelatoT 3aJa4u
Ha HaxO0XXJICHUE YacTH OT LIEJIOr0, UCIOJb3ys 3TH 3HAHWSA, MOYKHO PEIIaTh 3aJayd Ha HAaXO0XKICHUE MAacCOBOW JIOJM 3JIEMEHTa B
BEILIECTBE M MACCOBOM JIOJIA BEIIECTBA B PaCTBOPE.

C 2021 r. B mkoine HayuHaeT (yHKIMOHUpOBaTh LeHTp "Touka pocra" €CTECTBEHHO — HAyYHOM W TEXHOJOTHYECKOM
HAMPABJICHHOCTEH, KOTOPBIM MpeaHa3HaueH JUIs peaju3alud OCHOBHBIX 00pa3oBaTeNbHBIX MporpamMMm 1o xuMuu. OcoOeHHoe



3HAYEHHE B MPENOAABAHUN XUMHUHM HMEET UIKOJBHBIA XUMHUYECKUH HKCIIEPUMEHT, B KOTOPBIA BXOJAT JEMOHCTPAlMOHHBINA
HKCIEPUMEHT M CaMOCTOSITENIbHbIE JabopaTopHble paOOTHl ydalmuxcsi Ha ocHoBe uu(poBoi mnaboparopuu. lcnonb3oBaHue
o0opynoBaHUsl B paMmKax peain3auuu npoekra «Touka pocta» W opraHusauus oOydeHHE B COBPEMEHHOM 00pa30BaTEeIbHOM
LEHTPE MO3BOJIAET BECTH AKTUBHYIO COLMAIbHYIO JESATENBbHOCTb. 3/1€Ch MPOBOASATCS OTKPBITBIE YPOKH, JaOOpAaTOpHbIE pabOThl U
IpaKTHYECKHUE pabOThl HA OCHOBE LIU(POBOI 1aOOpaTOPHH.

bnarogapss BHEIPEHUIO B HIKOJBHYIO IPOrpaMMy COBPEMEHHBIX OOpa30BaTENbHBIX TEXHOJOTHM Y HIKOJbHUKOB pa3BUBAETCA
JIOTMYECKOE, AaHATTMTUYECKOE U TBOPUECKOE MBILICHHUE.

Pabouas mporpamma BHEYpOUHOIl e TENFHOCTH pa3padoTaHa uisg 00yJarommxcst 7 U 8-X KIaccoB.

Llesas yyeOHOr0 Kypca 3aKitoyaeTcs B OPMUPOBAHUN Y O0YUAIOLIUXCS [IETOCTHOTO IPECTABICHUS O

MUPE U POJM XUMHUU B CO3/IaHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOM KapTHUHBI MUpa, B YMEHHUH OOBACHATH OOBEKTHI U
IPOLECCHI OKPYKAIOLIEH TeUCTBUTEIBHOCTH, UCIIONB3YSl JUIsl ’TOTO XUMUYECKUE 3HAHUS, BUJETh U TIOHUMATh LIEHHOCTh 00pa30BaHMs,
3HAYUMOCTh XMMUYECKOTO 3HAHUA IJIs1 KaXJ0r0 YEIOBEKa.

JIaHHBIN KypC CTaBUT CBOEU LIENBIO PEIICHHE CJAEAYIOLIUX OCHOBHBIX 3a1a4:

- TIOJTOTOBUTH YYAIIUXCS K BOCIPHUATHIO HOBOTO TMPEAMETa, COKPATHTh W OOJICTYHMTH aanTalldOHHBIA TEPHOT;
- TIpOOYIUTH UHTEPEC K U3YUCHUIO XUMHUH;

- 00y4YUTh IPOCTEUIITM IKCIIEPUMEHTAILHBIM HABBIKAM;

- chopMHUpOBAThH MPEICTABICHUE O XUMUU KaK 00 UHTETPUPYIOIICH HayKe.

MecTo npeamera B y4eOHOM ILIaHe
VY4eOHbIH TUTaH cocTaBisgeT 68 dacoB, 2 dyaca B Heaemo. Cpok peanusanun padodeii yaeOHOM MporpaMMbl — OJWH TO/I.



IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA XUMHUHN

JIMYHOCTHBIMHU pe3ybTaTAMM H3Y4YeHMs Kypca «XuUMHUs» B 7, 8-bIX Kilaccax sBIsSeTCS (POpMHUpPOBAHUE CACAYIOUINX YMEHUM:
B 1ieHHOCTHO-OpUEHTALMOHHOM cdepe:

-4yBCTBO TOPJOCTH 32 POCCHHWCKYK) XMMHMYECKYIO HAayKy, T'YMaHHM3M, OTHOUIEHHE K TPYAY, LEICYCTPEMIICHHOCTD;

-popMHUpOBaHME IEHHOCTH 30pOBOr0 M 0e30macHOro obOpa3a JKW3HM;, YCBOEHUE MpaBWJI HHIAMBUAYAJIBHOTO U
KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B UPE3BBIYAWHBIX CHUTYALHUIX, YyTPOKAIOIIUX KU3HU U 3J0POBBIO JIIOJIEH;

B tpynoBoii chepe:

-TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa3oBaTebHON TpaekTopuu; B mo3naBaTenbHOM chepe:

-YMEHHE YNPABIATh CBOEH IMO3HABATEIBHON EATEIBHOCTBIO;

-(pOpMHUPOBAHUE OCHOB SKOJOTMYECKON KYJIbTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUS,
pPa3BUTHE OIbITA 3KOJOTMYECKHM OPUEHTUPOBAHHOW pPE(IEKCUBHO-OLEHOYHON U NPAKTUYECKON AESATENbHOCTH B >KM3HEHHBIX
CUTYyalHSsIX.

B 11eHHOCTHO-OpHEHTAaLMOHHOM cdepe:

-4yBCTBO TOPJOCTH 33 POCCHHWCKYK) XMMHMYECKYIO HAayKy, T'YMaHH3M, OTHOUIEHHE K TPYAY, LEICYCTPEMICHHOCTD;

-popMHUpOBaHME IEHHOCTH 30pOBOr0O M 0e30macHOro obOpa3a JKW3HM; YCBOEHUE MpPaBWJI HHIAMBUAYAJIBHOTO U
KOJJIEKTUBHOTO O€30I1aCHOr0 TOBEJCHUS B YPE3BbIYAMHBIX CUTYaLUSAX, YTPOXKAIOUINX KU3HU U 3/I0POBBIO JHOACH;

B tpynoBoii chepe:

-TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa3oBaTebHON TpaekTopuu; B mo3HaBaTenbHOM chepe:

-YMEHHE YNPABIATH CBOEH IMO3HABATEIBHON IEATEIBHOCTBIO;

-(pOpMHUpPOBAaHUE OCHOB SKOJOTMYECKON KYJIbTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUIECHUS,
pPa3BUTHE OIbITA 3KOJOTMYECKHM OPUEHTUPOBAHHOW pPE(IEKCUBHO-OLEHOYHON M NPAKTUYECKON AESTENbHOCTH B >KMU3HEHHBIX
CUTYalHSIX.

MeTtanpenMeTHBLIMU pe3yJbTaTaMM H3YYCHHS Kypca «XUMUS» SBISIOTCS (GOPMUPOBAHUE CICIYIONIMX YHHBEPCATbHBIX
yueOHbIx aerictuil (YVY]I).

o YMEHHE CaMOCTOSITEILHO OINPEAETATh eI CBOETO OOYYCHHsI, CTaBUTh M (POPMYIHPOBATH AJsl ce0sl HOBBIC 3a/1aUu
B yu€0e M MO3HaBaTEIbHOU NEATEIILHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOEH TTO3HABATEILHOM ESTEILHOCTH,
o YMEHHE CAMOCTOSITENIbHO IUIAHMPOBATh MYTHU AOCTHMIXKEHHUS LEJleil, B TOM 4YHUCJE aJbTEPHATHBHBIE, OCO3HAHHO

BbIOMpaTh Hanbosee 3PheKTUBHBIE CITOCOOBI pelIeHUsT yYeOHBIX U MO3HABATEIbHBIX 33]1a4;



o YMEHHE COOTHOCUTH CBOM JECUCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYIIECTBIAThH KOHTPOJIb CBOEHU
NESTEILHOCTH B MPOIIECCE JOCTHKEHUS PE3yNibTara, ONMPEeAesaTh COCOObI EUCTBUI B paMKaxX TMPEIOKEHHBIX YCIOBHH U
TpeOOBaHMI, KOPPEKTUPOBATh CBOM JCHCTBUS B COOTBETCTBHH C H3MEHSIOMICHCS CUTYaITUCH;

o YMEHHE OIICHUBATH MPABWIIBHOCT BBITIONHEHUS Y4eOHOU 3a/1aui, COOCTBEHHBIC BO3ZMOXXHOCTH €€ PEIICHNUS,

o BJIQJICHUE OCHOBAMU CAMOKOHTPOJIS, CAMOOIIEHKH, MPUHATUS PEUICHUN U OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpA
B y4eOHO U MMO3HABATEIIbLHON JESTEIbHOCTH;

® yMEHUE ONPENETATH MIOHATHUS, co3gaBaTh OO0OOIICHUS, YCTaHABIUBATh  AHAJIOTHH,
KJ1acCU(UIUPOBATh, CAMOCTOSITEIbHO BRIOUPATh OCHOBAHUS U KPUTEPUU JJIsl KiIacCUUKAIIMK, YCTAHABIUBATh  MPUYUMHHO-
CJIC/ICTBEHHBIC CBSI3U,CTPOUTH JIOTMYECKOE PaCCyXACHUE, YMO3aKIoueHue (MHAYKTUBHOE, JEIYKTUBHOE U IO aHAJIOTUU) U
JIeTIaTh BBIBOJBI;

L4 YMCHHUC CO3/1aBaTb, IPUMCHATb U Hp€O6pa3OBBIBaTB SHAKH U CHUMBOJIbI, MOJCIN N CXCMbI IJIs PCIICHUA yUIC6HBIX )51
ITO3HABATCJIBbHBIX 3a1a4,
L YMCHHUC OPIraHHM30BbLIBATH y‘-Ie6HO€ COTPYAHHUYICCTBO U COBMCCTHYIO ACATCIBHOCTL C YUHMTCIICM M CBCPCTHHKAMU,

paboTaTh MHAMBUAYAIBHO M B IpYyINIE: HAXOIUTh OOIlee pEelIeHHEe M pa3pelarh KOHQIMKTBI HAa OCHOBE COIJIACOBAHMS
HO3UIMK W y4€ra HHTEpecoB; (OPMYJIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;
o YMEHUE OCO3HAHHO MCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUHM C 3aJady€li KOMMYHUKAIUU JJI BBIPAKCHUS
CBOHMX YyBCTB, MBICIIEH M MOTPEOHOCTEH; MIAHUPOBAHUS U PETYJSIUN CBOEH NEATEIbHOCTH, BIaICHUE YCTHOM M MUChMEHHOM
pEYBI0, MOHOJIOTUYECKOW KOHTEKCTHON PEYbIO;
o (dopMupoBaHuE U Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTUH.
IIpenMeTHBIMH pe3yJibTaTaMHU U3Y4YCHUs Kypca «XHUMHs» SIBISIOTCS (POPMUPOBAHUE CIEAYIOIIUX YMEHHNA:
e B no3naBarenbHOM cepe:
®  J1aBaTb OINPEIACICHUS HW3YYCHHBIX MOHATHUH: «XUMHYECKHM DJIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», KIIPOCTBIE U
CJIOKHBIE BEIIECTBAY», «BEUIECTBO», «XUMUYeCKas  (opmymna»,  «OTHOCHUTENbHAS aTOMHas Maccay, «OTHOCHUTEIIbHAS
MOJIEKYJISIDHAsL ~ «Maccay»,  «BAJICHTHOCTBY), «KPUCTAUIMYECKAS  PELIETKa», «WHIWKATOP», «IEPUOJUYECKUN  3aKOH»,
«TepuoauIecKas TabIuIay, «XMMHUIecKasi peakiusa», «XUMAYECKOE YPAaBHCHHUEY;
®  ONUCHIBATH JEMOHCTPALMOHHBIC U CAMOCTOSTEIIBHO POBEICHHBIE XUMUUECKUE IKCIICPUMEHTHI;



L OIIKUChIBATh u pas3iMyaTb IMPOCTBIC U CIIOKHBIC BCIICCTBA, XUMHYCCKHC PCaKInu,
L4 KJIaCCI/I(l)I/IHI/IpOBaTB HN3YUYCHHBIC 0OBEKTHI U SBJICHHUA,
L4 JACJ1aTb BBIBO/JIbI U YMO3AaKIHOYCHHUA U3 HEI6JIIOII€HPIﬁ, N3YUYCHHBIX XUMHNUYCCKHUX 3aKOHOM€pHOCT€ﬁ;

®  CTPYKTYpPHpPOBaTh HW3yYCHHBIM MaTepual M XUMHUYECKYI0 HWH(OpMAIio, TMONYYECHHYI0 €3 JAPYTHX HCTOYHHKOB;
MOJICTIMPOBATH CTPOCHUE TPOCTHIX MOJIECKYI;
e B IIeHHOCTHO — OpUEHTAIIMOHHOM cdepe:
® aHANU3HPOBATH W OIICHUBATh TOCJIEJICTBUS UL OKpY’Karolen CpPEenbIOBITOBOM U
IPOM3BOJICTBEHHOH JIEATEIHHOCTH Y€JIOBEKa, CBI3aHHOMU C TIepepabOTKOM BEIIECTB;
e B TpynoBoii chepe:
® TMPOBOJAWTH XUMHUYECKHMU dKcnepumeHt, B cdepe 0Oe3omacHocTu
KU3ZHENIEATETLHOCTH:
® OKa3blBaTh IEPBYIO TMOMOIIb TMpPU OTPABICHUAX, OXKOTaxX M JIPYTUX TpaBMaxX, CBS3aHHBIX C BEIIECTBAMHU H
71a060paTOPHBIM 000PYIOBAHUEM.
OcHOBHbIE IOHATHSA XUMHUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeACTaBJIeHnii) BhINyCKHUK HAYYHTCSH:
* ONIUCBHIBaTh CBOMCTBA TBEPJBIX, KHUAKUX, Ta3000pa3HBIX BEUIECTB, BBIACHSAS MX CYIICCTBEHHBIC IPU3HAKY;
* XapaKTepHU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHABIWBATh MPUYUHHO-CJIECICTBEHHBIC CBS3H MEXKIY
JAaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
* pacKpbiBaThb CMBICII OCHOBHBIX XUMHUYECKHX TOHSTUH «aToOM», «MOJIEKYJa», «XUMHUYECKUU DIEMEHT», «IPOCTOe
BEILIECTBO», «CJOKHOE BEIECTBO», «BAJICHTHOCTHY», MCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;
* m300pakaTh COCTAaB MPOCTEHUIINX BEIIECTB C ITOMOINBIO XWMHYECKHX (OPMYJI M CYIIHOCTh XHMHUYECKHX PEaKIuh ¢
MOMOIIbIO XUMUYECKUX YPaBHEHUM;
* BBIYHCISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MAacChl BEIIECTB, a TaK)KE€ MACCOBYIO JIOJNII0 XUMHUYECKOTO
AJIIEMEHTA B COCIUHEHUSX JIJISl OIICHKU UX MPAKTUYECKOW 3HAUMMOCTH;
* MTOJTK30BATHCS JTA0OPATOPHBIM 000PYAOBAHHUEM M XUMHYECKOU MTOCY I0H;
* MPOBOJUTH HECIOXHBIE XHUMHYECKHE OIBITHI M HAONIOJACHUS 3a HW3MEHEHUSIMA CBOMCTB BEIIECTB B IMpOIECCE UX
MpeBpallleHuii; coO0IaTh TpaBWiIa TEXHUKKA O€30MacHOCTH TPU MPOBENCHUU HAOIIOJACHHUM U ONBITOB.
BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH:
* TPAaMOTHO O00OpaIIaThCs C BEMIECTBAMHU B TTIOBCEIHEBHOMN KU3HU;
* OCO3HaBaTh HEOOXOJUMOCTH COOJIOJIEHUS TMPABHJI HSKOJOTMYECKH O€30MacHOr0 TMOBEACHHUS B OKPYXKAIOLIEH MPUPOIHON



cpexne;

* MOHMMATh CMBICI M HEOOXOAUMOCTh COOJIOACHMS MPEANMCAHUM, MpeaiaraéMblX B HWHCTPYKIHUSAX MO HCIOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMUU U JIP.;

* UCIOJB30BaTh MPHOOPETEHHBIC KITIOUYEBBIE KOMIIETEHTHOCTH NPU BBINOJHEHUU HCCIEI0BATENFCKUX MPOEKTOB MO M3YYCHHUIO
CBOWCTB, CIIOCOOOB TMOJIYYCHHUS U PACTIO3HABAHNUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, MCIONB3YSl CPEACTBA YCTHOW W MUCHMEHHONW KOMMYHHKAIIMM TpU padboTre
C TeKCTaMu Yy4eOHUKa M JOIOJIHUTEIBbHON JUTEpaTypol, CIPaBOYHBIMU TaOJIMLAMU, NMPOSBISATH FOTOBHOCTh K YBA)KEHUIO HHOM
TOUYKU 3PEHUS MPU 0O0CYXKACHUU PE3YyIbTATOB BHINOJIHEHHON padoThI;

* 0OObEKTUBHO OLIEHMBaTh MH(POPMAIMIO O BEUIECTBAX M XMMHUYECKUX IPOILECCaX, KPUTUYECKH OTHOCUTBCA K

NICEBJIOHAYYHOU HH(OpMaIMK,  HEAOOPOCOBECTHOM peKiaMe,  KacaroLEWCsl HCHOJIb30BAaHUS — Pa3JIMYHBIX
BEILIECTB.
MHoroo6pasue XuMH4eCKUX peakuuii BbIyCKHUK HAYYMTCH:
. OOBSACHATH CYTh XHMHYECKHUX MPOIIECCOB M X MPUHITUIHATHHOE OTIINYNE OT (PU3UICCKUX;
. HAa3bIBATh MPU3HAKU U YCJIOBUS NPOTCKAHUSA XUMUYECKUX PEAKIU;
. BBISIBJISITh B ITPOLECCE IKCIIEPUMEHTA PU3HAKH, CBUICTEIIBCTBYIOIINE O MPOTEKAHUNA XUMHUUYECKOW PEAKIINH;
. MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM JIOJEN PACTBOPEHHOIO BEIIECTBA. BBIMYCKHUK MOJYyYHT

BO3MOKHOCTDb HAYINTDLCS:
¢ OPraHu30BbIBATL, ITPOBOJUTL YUCHUYCCKHUC ITPOCKTHI 110 MCCIICOBAHUIO CBOMCTB BCIICCTB, UMCHOIINX BaKHOC IMPAKTHUYCCKOC
3HA4YCHUC.



Copep:xkanue yueOHoro npeamera I'yiapa I. XuMusd B ieHTpe eCTECTBO3ZHAHUSA

[Ipenmer xumuun. XuMHsi — 4YacTh €CTECTBO3HAHMS. B3aMMOOTHOIIEHHS YETOBEKa M OKpyxkarouiero mupa. [Ipeamer xumum.
®usnyeckue tena u Beniecrsa. CBOMCTBA BelIECTB. [ [puMeHeHne BEMIECTB HA OCHOBE UX CBOMCTB.

Habmionenne M JKCOEPUMEHT KaK METOJbl HM3yYeHHUs eCTECTBO3HaHHMS W Xumuu. HaOmiomeHue Kak OCHOBHOM METOA
NO3HAHUSI OKPYXKAloUIEro Mupa. YCIOBUA NpoBeneHUs HaOmoaeHus. l'unoreza. ODkcnepuMeHT. BoiBoa. CTpoeHHe MIIaMEHH.
Jlaboparopus u o6opynoBanue. MoaenmupoBanue. Mojenb, mogenupoBanne. OCOOCHHOCTH MOJEIMPOBaHUS B Teorpaduu, Qusuke,
ouonorun. Mogenu B Ouonorun. Mymsbku. Mogenn B ¢usuke. OnekrpodopHas MammuHa. ['eorpaduyeckue MOJEIH.
XUMHUYECKHE MOJEIN: NpeaIMEeTHbIe (MOJEIM aTOMa, MOJIEKYJ, XMUMHUYECKUX U IPOMBIIUICHHBIX IPOU3BOJICTB), 3HAKOBBIE, WIIH
CHUMBOJIbHBIE (CUMBOJIbI 3JIEMEHTOB, (POPMYJIbl BEUIECTB, YPABHEHUS PEAKIIHIA).

XuMUYecKHe 3HakKM U (GopMyJsibl. XUMHUYECKHI 3ieMeHT. XuMmHuueckue 3Haku. WX o0003HaueHue, NPOU3HOLICHHE.
Xumuueckue ¢Gopmynbl BemecTB. [Ipocteie u  cnoxkHble BemiectBa. Muaekchl u koapdunuentsl.  KauecTBeHHBIH U
KOJIMYECTBEHHBI COCTaB BEIIECTBA. XHUMHUS M (puU3MKa. YHUBEPCATIbHBIA XapakTep IOJOKEHUN MOJEKYJISIPHO-KMHETUYECKOM
teopun. lloHATHS «aTOM», «MONEKYIay, «MOH». CTpoeHUE BelecTBa. KpucTammmyeckoe COCTOSTHAE BEIECTBA.

Kpucrannnueckue pemerkun TBepabix BemecTB. uddysus. bpoyHoBckoe paBmwkeHue. BemectBa MOJEKymspHOro U
HEMOJIEKYJISIDHOTO CTPOEHHMs. ArperatHble cOCTOsIHUSI BemiecTB. [loHsiTue 00 arperaTHOM COCTOSIHUM BemiecTBa. PuU3NUECKHE U
XUMHYECKHE siBIeHUs. ['a3000pa3Hbie, KUAKUE U TBEpJbIe BeliecTBa. AMOp(HbIE BeliecTBa.

Xumust u reorpadus. Ctpoenue 3eMiud: siApo, MaHTHs, Kopa. Jlutochepa. MuHepansl U ropHble MOpoasl. MarmaTuiyeckue
U 0CaJI0YHbIe (HEOPraHMYECKUE U OPTraHUYECKHUE, B TOM YKCIIE U TOPIOYKE) OPOIBIL.

Xumus uouonorus. XuMUYECKUI COCTaB KMBOU KJIETKH: HEOpraHU4eckue (BoJja U MUHEPAJIbHbIE COJIM) U OpraHnyeckue (Oenkw,
KUPBI, YIJIEBObI, BATAMHUHBI) BelllecTBa. bruonornueckas poyib BoAbl B XKUBOW kieTke. Porocunres. Xnopodusui. buonornueckoe
3HAYEHHUE XHUPOB, OENKOB, PUPHBIX MacCes, YIIEBOIOB U BATAMUHOB AJIsl KU3HEAEIATEIbHOCTH OPraHU3MOB.

KadecTtBenHble peakuumu B XxuMuu. KauecTBeHHbIE peakiuu. Pacro3HaBaHHME BEIECTB C IMOMOIIBIO KAYECTBEHHBIX PEaKLUM.
AHamutnueckuil cursan. OnpenensieMoe BEUIECTBO M PEaKTUB Ha Hero. /lemoncmpayuu: Koiekuus pasiIndHbIX IPEAMETOB WIIU
¢dororpaduii NpeaMETOB U3 ATIOMHUHMS Ul WUIIOCTPAlMM HUJEH «CBOWCTBA — NPUMEHEHHue». YueOHoe o0opyoBaHUE,
UCTIONB3yeMOe Ha ypokax (pus3uku, Ononoruu, reorpagun u XumMuu. InekTpodopHasi MallliHaA B ACHCTBUU.

I'eorpaduueckue Mmomenu (riaodOyc, kapra). buosorumdeckue mojenud (MyJIsDKM OpPraHOB W CHUCTEM OpPraHOB PacTEHUI,
KUBOTHBIX M 4YeNoBeka). PU3NYecKrue U XMMUYECKUE MOJEIH aTOMOB, MOJIEKYN BEUIECTB M KPUCTAJUIMUECKUX pemeTok. OObeMHbIe
U IIapOCTEP>KHEBBIE MOJIETN BOJbI, YIJIEKHCIOIO U CEPHUCTOrO Ta3oB, meTaHa. OOpaslbl TBEPIBIX BEIIECTB KPUCTAILTMYECKOTO
CTPOCHHUS.

Mopenn KpUCTaUIMYECKMX pemerok. Boma B Tpex arperaTHbIX  COCTOSHMAX. KoJeKnus KpUCTaUIMYECKUX U



aMopHBIX BeUIECTB M W3aennii u3 HuxX. Kommekius MuHepanoB (JIa3ypHT, KOPYHJ, XalbKONUPUT, (mrooput, ranut). Kommekuus
TOPHBIX MOPOA (IpaHUT, pazuyHble (OPMBI KaJIbIIUTA — MEJN, MPaMop, U3BECTHAK). KoJuiekius roprodyux HCKomaembix (HedTb,
KaMEHHBIA YTOJIb, CIAHIIBI, TOPD).

Hemoncmpayuonnsie sxcnepumenmsi: Hayunoe HabOmoneHue u ero omwmcanue. M3ydenuwe crpoeHus muameHu. CrnmproBas
JKCTpaKUMs XJOpouiia M3 3€JEeHbIX JUCTheB pacTeHuid. «llepennBaHue» yrieKHclIOro rasa B CTakaH Ha YpPaBHOBELIEHHBIX
Becax. KauecTBeHHas peakiusi Ha KuciopoJ. KauecTBeHHas peakuus Ha YTIEKHCIbII ras.

JlabopamopHnvie onvimel: PacnpocTpaHeHue 3amaxa OJCKOJIOHA, JYXOB WJIM [I€30Jl0paHTa Kak mpouecc auddysuu.
HaGnronenne OpOyHOBCKOTO JBIMDKEHHS YacTUUEK YEpHOM TymM mojJ Mukpockonom. Huddysus mnepmaHraHata Kaimus B
xenarune. OOHapykeHHe 3(QUPHBIX Macel B amnelbCUHOBOM Kopouke. M3yueHue rpaHuTa ¢ MOMOIIBI0 YBEIUYUTEIBHOTO CTEKJIA.
Onpenenenue cojaepxkaHusi BOJAsl B pacteHud. OOHapykeHHME Macia B CEeMeHaxX TIIOJICOJIHEYHHKA U TPEIKOro opexa.
OOnHapyxeHHe Kpaxmajia B MIICHUYHOW Myke. B3aumojeicTBue acKOpOMHOBOM KHCIOTHI ¢ Hojom (ompeneneHue ButamuHa C B
paznuyHbIX cokax). [IpoayBaHue BBIIBIXa€MOrO0 BO3AyXa 4Yepe3 H3BECTKOBYIO Boay. OOHapy>KeHHUE H3BECTKOBOM BOJbI CpEIU
Pa3IMYHBIX BELIECTB.

HHomawnue onvimei: VI3roToBIeHHWE MOJENEed MOJEKYyJl XMMHUYECKHX BemecTB w3 miactuinuHa. Juddysus caxapa B
BoZe. OMNBIThI C MYCTOW 3aKPBITOM IIACTUKOBOM OyThUIKOW. OOHapyX)eHue Kpaxmaya B IPOAYKTaX MUTaHUS; S0I0KaX.

Ilpaxmuueckas paboma Ne . 3HaKOMCTBO ¢ J1abopaTopHBIM oOOpymoBaHueM. [IpaBwiia TEXHHKH O€30MTACHOCTH.

IIpaxmuueckas paboma Ne 2. Habmonenue 3a ropsiieii CBe4oi. Y CTpOUCTBO U paboTa CITUPTOBKH.

I'nasa II. MaremaTuka B XUMUM

OtHocuTenbHass aTroMHas Macca »3JeMeHTa. MonekynspHas Macca. OrnpeneneHue OTHOCUTENbHOM aTOMHOM MaccChl
XUMHYECKUX 3JieMeHTOB no Ttabmwuie J[. M. Menneneea. HaxoxkneHre OTHOCHUTENBHOW MOJEKYISIPHOM Macchl 1o  (opmyse
BEILIECTBA KAaK CYMMbl OTHOCHUTEIBHBIX AaTOMHBIX MAacC, COCTaBJISIOIINX BEIIECTBO XUMUYECKHUX IIEMEHTOB.

[ToHsiTHe 0 MaccoBOM J10JIe XUMUYECKOTO 3JIEMEHTa (®) B CJI0KHOM BEILIECTBE U €€ pacueT mo ¢opmyie BemecTBa. Haxoowcoenue
dopmynvl Gewecmea no 3HAYEHUAM MACCOBLIX O0Jell 00PA3YIWUX €20 INeMEeHMO8(0Is 08YXUaACO8020 U3YUeHUs KVPCa).

Yucteie BemecTBa. Cmecu. ['eTeporeHHbie U roMoreHHbIe cMecH. ['a3000pa3Hbie (BO3/yX, MIPUPOIHBINA ra3), kujakue (HedTsh),
TBEpAbIE CMeCH (TOpHBIE MOPOJbI, KYJWHAPHBIE CMECH U CHUHTETUYECKHE MOIOLIUE CPEJCTBA).

O6beMHas mons ra3a B cMecu. OmnpeneneHue 00beMHOM 10U ra3a (@) B cmecu. CoctaB aTMOC(hEpPHOTo BO3AyXa U MPUPOAHOTO
raza. Pacuer oObeMa JoyiM raza B cMecH Mo ero o0bemy u HaoOopoT. MaccoBasi o BeniectBa () B pacTtBope. KoHieHTparusi.
PactBopuTens M pacTBOPEHHOE BelIeCTBO. Pacyer Macchl pPACTBOPEHHOTO BELIECTBA IO Macce pacTBOpa M MacCOBOW J0Jie
PacTBOPEHHOI'O BEILIECTBA.

[lonatue o yucTOM BemiecTBE U TIpuMmecd. MaccoBas noisi npumecd (®) B oOpasie ucxogHoro BemiecTBa. (OCHOBHOE



BELIECTBO. PacueTr Macchl OCHOBHOIO BEIIECTBA MO MAacce€ BEIIECTBA, COAEPKALIErO ONPEIEICHHYIO MAaCCOBYIO JIOIO IPUMECE.

Jemoncmpayuu: Konnekiusi pa3audHbIX BUJIOB MpamMopa U uzfaenuid u3 Hero. CMeCh PEYHOro M caXxapHOro Mecka M UuX
pasneneuue. Komrekiusa Hedtn m HedrenponykroB. Komneknus ObITOBBIX cMecedd. [lmarpamma coctaBa atMocepHOro BO3ayXa.
Huarpamma coctaBa mnpupoaHoro rasza. Komnekuus « MuHepasibl U TOPHBIE TOPOIBI».

Jomawnue onvimel: VI3ydeHne cocTaBa HEKOTOPBIX OBITOBBIX H  (hapMalleBTUUYECKHX TPEMapaToB, COIACPIKAITUX
ONPENECTECHHYIO JOJIIO TPUMECEHN.

IIpakmuueckasa paboma Ne 3. IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBRA.

I'nasa I11. SiBJjieHus, mpoucxoasilue ¢ BeleCTBAMHU

Paznenenue cmeceit. CrocoObl paszjeneHus cMecell UM OuMcTKa BemecTB. HekoTopeie mpocTeifime crnocoObl pa3jesieHus
CMeceil: TpocerMBaHHE, pa3[eJeHUe CMeceil TMOpOIIKOB JKele3a W Cepbl, OTCTauBaHUE, JEKaHTalus, LEeHTPUGyrupoBaHue,
paszieJiecHue ¢ MOMOUIBI0 JCIUTETbHON BOPOHKH, (uiabTpoBanue. PuiabTpoBaHue B 1a0OpaTopuu, ObITY U Ha npousBojicTBe. [loHsaTHe
o ¢uibtpare. Ancopouus. Ilonarue 00 amcopOuuu U ajcopOeHTaX. AKTHUBUPOBAHHBIA YTOdb KakK Ba)XHEHIIHMHA aIcOpOEHT.
YerpoiicTBo npoTtuBorasa. JUCTWILIALMS, WK nieperoHka. Jluctuiuisinus (meperoHka) Kak Mpolecc BbIJICICHUS BEIIECTBA U3 KUAKON
cMmecH. /luctuimmpoBaHHas BoJIa M 00JIaCTH €€ TPUMEHEHUS.

Kpucramnmsanus nim BbIlTapuBaHue. Kpucrammsanus U BbIApUBAHUE B nabopaTopuu (KpUCTAIUIU3aTOPbI
u dapdopoBbie Hamku s BbimapuBaHusa) U mpupone. Ileperonka HedTn. HegrenmpomykTsl. @pakiuoHHas MEPETOHKA KHUIKOTO
BO3/yXa.

XUMUYECKHE PEAKIUHU. YCIOBHS MNMPOTEKAHUS W MNPEKPAIICHUS XUMUYECKUX Peakiui. XUMHAYECKHE PEaKIMM KaK IPOIecC
IpPEBpAICHUs OAHUX BEILIECTB B ApyrHe. YCIOBUSA MPOTEKAHUSA U MPEKPALICHUS] XUMUUECKUX peakuuil. CONpUKOCHOBEHUE (KOHTAKT)
BEILECTB, HATPEBAHUE.

Karanuzatop. Muruburop. YnpasieHue peakiusiMu TOPEHHUS.

[TpusHaku xumuyeckux peaxiuil. [Ipu3HakM XUMHUECKHX pEaKIUil: U3MEHEHHE LBETa, 00pa3oBaHHE OCa/iKa, pPacTBOPEHHE
IIOJIYYEHHOI'O0 OCAaJIKa, BBIJEICHUE Ta3a, MOsABJIICHUE 3alaxa, BBIACICHUE WIIU MTOIVIOLICHUE TEIJIOTHI.

Hemoncmpayuu: @unwstp loTTa. Boponka broxnepa. YcranoBka /st GuiIbTpOBaHUS 0] BaKyyMoM. PecriupaTopHbie Macku U
mapieBbie oBsizku. [IpotuBoras u ero ycrporicto. Komnekuust «HedTs u HedTenpoayKTh.

Llemoncmpayuonnvie skcnepumenmol: Pa3zneneHne CcMecH TNOpOHIKA CEPbl M JKEJNE3HBIX ONWIIOK. PasznenmeHune cmecu
NOpOIIKA Cepbl M IecKa. Pa3nmeneHne cMecu BOJABI M PACTUTEIBHOIO Maciia € NOMOIIBIO JEIUTENBbHOM BOPOHKH. llomyueHwne
JTUCTUJUTHPOBAHHOW BOJBI C TIOMOIIBIO JTA0OPaTOPHOW YCTAHOBKU JUIS TEPErOHKM KUAKOCcTed. Pasnmenenne cMecn mnepmaHraHarta
U JUXpoMara Kallug CclocoOOM KpucTauid3anuu. B3anMoneicTBhe >Kele3HBIX ONWJIOK W TOpOIIKA Cepbl MPU HArpEeBaHHH.
[TonyyeHune yriaekuciaoro raza B3aMMOJIEMCTBHEM MpaMopa C KHUCIOTOM M OOHapyXEHUE €ro ¢ MOMOUIbI) H3BECTKOBOH BOJIBI.
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Karanmutudeckoe pasziokeHue Iepokcuaa Bojopona (katammzatop —auokcua maprania (IV)). OOHapyxkeHue pacTBopa IIETOYH
C IOMOUIBIO MHMKAaTOpa. B3aummonelicTBre pacTBOpa MepMaHraHaTa Kajusi U pacTBOpa JUXpOMara Kallhus C pacTBOPOM CyJb(puTa
HaTpus. B3ammopeiicTBue pacTBopa MepMaHraHaTa Kalusi C acKOpOMHOBOW KHCJIOTOW. BzamMopeicTBue Xiopuaa xeneza C
YKEJITOM KPOBSHOM COJBI0 M THAPOKCHAOM HaTpus. B3aumopeiictBue ruapoxcuaa sxeneza (III) ¢ pacTBopoM COJIIHON KHCIIOTHI.

Jlabopamophvie onvimel: AncopOLus KyKypy3HbBIMHU IMajJOYKaMU NapoB MNaxy4uXxX BellecTB. M3yueHue yCcTpoHCTBa 3aKUTAIKH U
IUTAMEHH.

Jlomawmnue onvimui: Pa3neneHue CMECH CyXOro MOJIOKa M pedHoro necka. OTcTamBaHHME B3BECH IOPOIIKA JUIS YUCTKH
HOCY/IbI B BOJIE U €€ JeKaHTalusl. AJCopOLMs aKTUBUPOBAHHBIM YIJIEM KpacsIluX BEIIECTB NENCcH-KoJibl. PacTBOpeHue B Bojie TaOIETKH
aciupuHa YIICA. IlpurotoBiaeHrne N3BECTKOBOW BOJIbI U OMBITHI ¢ HEN. M3yuenue coctaBa CMC.

IIpakmuueckas paboma Ne 4. BelpauBaHue KpUCTAJUIOB COJU (OMalIHUM SKCIEpUMEHT). [Ipakmuueckas paboma Ne
5. OuncTka MOBapeHHOU COJH.

lIpakmuyeckas paboma Ne 6. I3yuenue npoiecca KOppo3uu kelesa.

I'naBa IV. Paccka3sbl 10 XUuMHHU

VYyenunueckas kKoH(pepeHuus. «Bpinaronmecs: pycCKUe YUEHbIE - XUMUKI.

Konkypc coobmieHmii ydamumxcs. «Moe oOuMoe XUMHUYECKOE BEMIECTBO» (OTKPBITHE, TOJydeHHWe W 3HadeHue).KoHkypc
YYEHHUYECKHX NPOEKTOB. KOHKYpC MOCBALIEH N3YUEHUIO XUMUYECKUX PEAKIIMM.

Ka.ﬂelmapﬂo — TEMATHIECCKOC NIJIAHUPOBAHUEC
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Ne ypoxka Tema ypoka KonnyecTtBo JlaTa nnpoBeneHus
JacoB
I1o miany DakTHUYECKU
Tema 1. Xumus 6 yenmpe ecmecmeo3nanus
1-2 XUMUS KaK 4aCTh €CTECTBO3HAHMUS. 2
3-4 MeTobl U3y4eHHs €CTECTBO3HAHUS 2
5 [T/p Nel 1
3HAKOMCTBO C JJaDOpaTOPHBIM
6 IT/p Ne2 1
Habmronenue 3a ropsiieit CBeuoid.
7-8 MonenupoBanue 2
9-10 XuMuueckasi CHMBOJIMKA 2
11-12 Xumus 1 pusmnka 2
13-14 ArperaTHble COCTOSHHS BEILIECTBA 2
15-16 Xumus u reorpadus 2
17-18 XuMus 1 0HoI0rus 2
19-20 KauecTBeHHbBIE peakIIU B XUMUU 2
Tema 2. Mamemamuuyeckue paciemst 8 Xumuu

OTHOCHUTENLHEIE aTOMHBIE H 2

21-22 MOJIEKYJISIPHBIE MACChI
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MaccoBas 101 XMMHUYECKOTO DIIEMEHTa 2

23-24 B CJI0O’KHOM BEIIIECTBE.
25-26 BreiBon mpocteitmeit ¢hopMyIbl BeliecTBa 2
10 MacCOBBIM JOJISIM 3JIEMEHTOB
27-28 YucTele BELECTBA U CMECH 2
29-30 O0BEMHas 10J19 KOMIIOHEHTA ra30BOi cMecH 2
31-32 MaccoBast 10151 BEILIECTBA B pacTBOPE 2
33-34 IT/pNe3. 2
«IIpurorosnenue pacTtBopa ¢
3aJaHHOU MacCOBOU JOJIEN
PacTBOPEHHOIO BELLIECTBA
35-36 MaccoBas 101 nnpumMecei 2
37-38 Pemenne 3amau u ympakHEHUH 110 2
TeMe «MaTemMaTHuecKue pacu€Thl B XUMHUK.
39-40 Pemenne 3amau u ympakHEHUH 2
no Teme «MareMaTu4ecKie pacuéThl B
XUMHUI.
Tema 3. Henenus, npoucxooswue c ewyecmsamu
41-42 Pasnenenue cMmeceit 2
43-44 OuUIbTPOBaHKUE U ATCOPOITUS 2
45-46 JlucTmiutAnys, KpUCTAILIIN3aLMs 51 2
BBITIAPUBAHUE
47-48 OO0cyxeHre pe3ysibTaToB IKCIIEPUMEHTA 2
ITP 4 «BpIpanuBaHue KpUCTaJNIOB COJIN.
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49-50 [IP Ne 5. «OuncTka mOBapeHHOU COJI 2
51-52 XUMHUYECKUE PEAKIIUU 2
53-54 [Ipr3HaKK XMMUYECKUX PEaAKIHI 2
55-56 OKUCIUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B OBITY| 2
U B JabopaTopun
57-58 Xumuueckas pagyra 2
OOcyxeHre pe3yabTaToB JOMAITHETO
skcniepuMenTa 1P Ne6 «Kopposus metaioBy.
59 O06o0011eHre U aKTyaau3aius 3HaHui 1o 1
TEME.
Tema 4. Paccka3svl no xumuu
60-61 Yyenuueckass KoH(epeHIus 2
«Briaronuecst pycckue yu€Hble - XUMUKH
62-63 Konkypc COOOIEHUN  ydaluxcs 2
«Moé mr00MMOE BEIIECTBOY
64-65 Konkypc COOOIIEHUN  ydalIuxcs 2
«Mo0é mr00uMO€E BEILIECTBOY
66-67 [IpoekT «Xumusi B METULITHEY 2
68 [TpoexT «Xumus B OBITY» 1
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