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ITporpamma 1o BHEypOUHOMH AEATEIBHOCTH MO XMMHM Ha YPOBHE OCHOBHOI'O OOILIETr0 00pa30BaHMs COCTaBIIe-
Ha Ha ocHOBe TpeGoBaHUl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIIe-
ro oOpa3oBaHUs, NPEICTaBICHHBIX B DenepaabHOM rOCYAapCTBEHHOM 00pa30BaTEbHOM CTaHAAPTE OCHOBHOIO
ob1ero oopazoBanus, a Takxke [I[pumMepHON TPOrpaMMbl BOCIIUTAHHUSL.

IHOACHUTEJIBHAA 3AIIUCKA

IIporpamMma «@yHKIHOHAJIbHAS TPAMOTHOCTh (€CTECTBEHHO-HAY4YHAas1) IETAIU3UPYET COAEpKAHNE
Kypca BHEYPOUHOM JEeSTEIbHOCTH, AAET MOAPOOHOE paclpe/ieeHUe YacoB U MOCIE0BATEIbHOCTh
U3Yy4YEHUsS TEM U Pa3/eloB.
JlanHas mporpaMMa MnpeaHa3HaYeHa JJisl yJamuxcs 8 Ki1accoB, O3BOJSET PACUIMPUTD U YIITYOUTh Y yYAIIUXCS

IIPAKTUYECKOE IPUMEHEHHUE TIOJTyYEHHBIX TEOPETUYECKUX 3HAHUM 110 XUMUH.

ABTOpCKas mporpamma paccuMTaHa Ha ydauiuxcs 8 kiaccoB Ha 17 yueOHBIX 4acoB, OpHEHTHpPOBaHA Ha pac-
HIMpeHue 3HaHWM, Ha pa3BUTHE JII0O03HATENILHOCTH U UHTEpeca K XMMUHU, Ha COBEPIICHCTBOBaHNUE YMEHUN yda-
IMXcs o0pamarbes ¢ BEHIeCTBAMU, MPOBOJUTH XMMHUECKUN SKCIIEPUMEHT U COCTaBIIEHa HA OCHOBE TpeOOBaHUI
OI'OC (O0O0) nnst ypoBHS OCHOBHOTO 00IIer0 00pa3oBaHUsl ¢ UCMOJIb30BAaHUEM COBPEMEHHOI'O 000PYAOBaHUS
LIEHTPa €CTECTBEHHO-HAYYHON M TEXHOJIOTMYecKoi HampasieHHocTu «Touka poctay. Ha 6a3e nenrpa «Touxa
pocta» obecrieunuBaeTcs peain3anus o0pa3oBaTeIbHbIX IPOIPaMM €CTECTBEHHO - HayYHOH M TEXHOJOTMYECKOU
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMH 3aKOHOJATEIbCTBA B chepe 0Opa3oBaHUs U
¢ yu€roM pexomeHaanuii deaepanibHOrO oneparopa yaeOHoro mpeamera « Xumusy. Vcmonp3oBaHue o0opyoBa-
Hus «Touka pocra» mpu peanu3anuil JAaHHONW 00pa30BaTENbHON MPOTrPaMMBI MO3BOJISIET CO3[aTh YCIOBUS:
1A pacIIMpeHus cojiepxKaHus LIKOJIBHOTO XUMHUYECKOTO o0pa3oBaHus;
eIl TOBBIIICHUS TIO3HABATEIBHOW AaKTUBHOCTH OOy4alONIMXCSd B €CTECTBEHHO -Hay4yHOW oOmacrtu;
*JIJIS1 PA3BUTHS JIMYHOCTU peOEHKA B mpoiiecce 00yuyeHus XUMUHU, ero CocoOHOCTeH, (hopMHUpOBaHUS U YAOBIIE-
TBOPEHUS COIUAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN

[Ipu pa3paboTke mporpaMmsbl akKLEHT JA€JaJICS Ha BOIIPOCHI, KOTOpbIE B 0230BOM Kypce XMMUU OCHOBHOM HIKO-
JIbl pacCMaTpPUBAIOTCS HEJIOCTATOUYHO MOJIHO WJIM HE PacCCMAaTPUBAIOTCS COBCEM. 3aJjaul U YIpa)kKHEHUs 1oaoopa-
HBI TaK, YTO 3aHSTHS 10 X OCMBICIICHUIO U PEIICHUIO MPOXOAAT JH00 MapaiebHO ¢ U3y4aeMbIM Ha ypoKax Ma-
TepUaoM, 1100 Kak MOBTOPEHUE YXKe MOTyYSHHbBIX 3HAHUM.

B oOyuennn xumuu 0oJbIlIoe 3HAYEHHE UMEET HKCHEpUMEHT. B mporecce skcnepuMeHTaabHON paboThl yya-
IMecs: MPHOOPETYT OMBIT MO3HAHUS PEATbHOCTH, SBISIOLUIMNACSA BaXKHBIM 3TarnoM (OpMUPOBAHMS Yy HUX yOexe-
HUM, KOTOPBIE, B CBOXO 0YEPE/b, COCTABIIIOT OCHOBY HAYYHOI'O MUPOBO33PEHHUS.

KonunuecTBeHHBIE 3KCIIEPUMEHTHI MO3BOJIAT MOIY4aTh JTOCTOBEPHYIO MH(POPMAIUIO O NPOTEKAaHUU TEX WIIU
MHBIX XMMUYECKUX Ipoleccax, O CBOMCTBax BemiecTB. Ha OCHOBE MOMyYEHHBIX 3KCHEPUMEHTAIbHbBIX JaHHBIX
y4alecs CMOT'YT CaMOCTOSITENIbHO JIeNaTh BBIBOJIbI, 0000IIATh Pe3y/lbTaThl, BBIBIATh 3aKOHOMEPHOCTHU, UTO
OJIHO3HAYHO Oy/IeT CIOCOOCTBOBATH MOBBILIEHUIO MOTUBALIMK O0YyU€HUS IIKOJIbHUKOB.

AKTyaJlbHOCTh IIPOrpaMMBbl B TOM, YTO OHa CO3/A€T YCJIOBHUS JUIsl COLMAIBHOIO, KyJIbTYPHOTO U Ipodeccuo-
HAJILHOTO CaMOOTpeeIeHNs, TBOPUECKO caMopeanu3aluy JHYHOCTH peOEHKa, pa3BUTHUS y 00yUaloIUXCs ecTe-
CTBEHHO-HAay4YHOM, MaTeMaTH4ecKoi, NH(OPMAIIMOHHON TPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U Kpea-
TUBHOT'O MBIIIJIEHUS, COBEPILIEHCTBOBAHNUS HABBIKOB €CTECTBEHHO-HAYYHON HANPaBICHHOCTH. 3HAHUSA U YMEHUS,
HE00XOAUMBIE Il OpPTaHU3aLUHN HCCIIEeI0BATENbCKON AEATENbHOCTH, B OyAyIlleM CTaHyT OCHOBOM JUIsl OpraHu3a-
[N Hay4YHO-UCCIEN0BATEIBCKON IEATEIbHOCTH B By3ax, KOJUIEKaX, TEXHUKYMax U T.[I.

OaHUM K3 OCHOBHBIX MPUHIUIOB MOCTPOEHMS MPOTPAMMBI SIBJISETCS MPUHLHUI JOCTYMHOCTU. DKCIIEPUMEH-
TaJbHbIE JaHHBIC, MTOJyYEHHbIE YYAIlUMUCS MPHU BHIIOJHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJAT y4YallUMCS
CaMOCTOSITENILHO JIeJIaTh BBIBOJbI, BBISBIATH 3aKOHOMEPHOCTH. [101X0/1b1, 3a10:KEHHBIE B COJIEp)KaHue Mporpam-
MBI Kypca, CO3/1al0T HEOOXOIMMbIE YCIOBUS JUIsl CHCTEMHOTO YCBOEHHsI YYaIllUMHUCS OCHOB HayKH, JUIs obecre-



YEeHMs] Pa3BUBAIOLIETO M BOCIHTHIBAIOLIETO BO3JCHCTBUS OOyUeHHUs Ha JUYHOCTH ydaimierocs. dopMmupyemsble
3HAHUS JOJKHBI CTaTh OCHOBOW CUCTEMBI YOCKICHHI ITKOJIBHUKA, IEHTPATBHBIM SIPOM €ro HAyYHOTO MUPOBO3-
3peHusl.

LEJIN U 3AJJAYU

K HampaBiieHHI0 IepBOCTENEHHON 3HAUUMOCTH MPH peali3aluyd o0pa3oBaTeIbHbIX QYHKIMHA mpeameTra «Xu-
MUS» TPATUIMOHHO OTHOCAT (DOPMUPOBAHHME 3HAHWN OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON NEATETHLHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBOH KYJIBTYpHI.
3amagya mpeamMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHX 3HAHMA — BaXXHEWIIUX (aKTOB, TIOHATHUH,
3aKOHOB M TEOPETHUECKUX MOJIOKEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH,
3HAHUN O HayYHBIX METO/IaX M3YUYEHHUS BEIIECTB U XUMUYECKUX PEaKIIMii, a Takke B (POPMUPOBAHUU U PA3BUTHH
YMEHHH U CI0OCOOOB J1eATENbHOCTH, CBA3aHHBIX C MJIAHUPOBAHUEM, HAOIIOIECHUEM U MTPOBEICHUEM XUMHUUYECKOTO
AKCIIEPUMEHTA, COOIIOICHUEM MTPAaBHII OE30MMaCHOT0 OOpAIEHHS C BEIIECTBAMH B IIOBCEHEBHOM KU3HU.

Hapsiny ¢ aTum 1enu u3ydeHus npeaMeTa B IporpaMMe YTOYHEHbI U CKOPPEKTHUPOBAaHbI ¢ YUETOM HOBBIX IPU-
OpPHUTETOB B CHCTEME OCHOBHOTO 00miero odopazoBanus. CerogHs B 00pa3oBaHUU 0cO00 3HAYMMOW MPU3HAETCS
HAIpPaBJICHHOCTh OOYYEHHUsS HA Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (POpMUpOBaHHE €€ MHTEIUIEKTa M OOmIei
KyJabTypbl. O0yueHrne YMEHUIO YUYUTHCS M MPOJOJDKATh CBOE 00pa30BaHUE CAMOCTOATENLHO CTAHOBUTCS OHOM
13 BOKHEHIINX (QYHKIUHM y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM npu U3yYEHHH XMMHU B OCHOBHOI IIKOJIE JOMUHHUPYIOIIEE 3HAYCHUE TPUOOPETH TaKue LENH,
KaK:

dbopMUpOBaHNE MHTEJUIEKTYAIbHO PA3BUTON JTUYHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYIHUYECTBY, Ca-
MOCTOSITEIBHOMY MPUHATHIO PEUICHHH, CIOCOOHOM alaiTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

HAIPaBIEHHOCTh O0YYEHHsS] HA CUCTEMATHYECKOEe MPHUOOIIEHUE YUYalIMXCsS K CaMOCTOSTENIbHOM MO3HABaTelb-
HOM JIeATENTbHOCTH, HAyYHBIM METOAAaM MO3HAHHS, (POPMUPYIOIIMM MOTHBALIUIO U PAa3BUTHE CIIOCOOHOCTEH K XH-
MUU;

o0ecrieyeHne ycIoBHHA, CIOCOOCTBYIOUIMX MPUOOPETEHUIO 00yYAOIIMMUCS OIBITA PA3HOOOPA3HOM e TeNbHO-
CTH, TIO3HAHUSI M CaMOIIO3HAHMS, KIFOYEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIIWI), UMEIOIINX YHHBEPCAIHHOE
3Ha4YeHUe JIJIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

¢dopmHpoBaHUEe yMEHUI OOBSICHATH U OLICHUBATH SIBICHUS OKPYKAIOIIET0 MUpa Ha OCHOBAaHUM 3HAHUM U ONbI-
Ta, MOJYYCHHBIX MPU U3YUYEHUU XUMUU;

¢dopmupoBaHue y 00y4yaromuxcs F'yMaHUCTUYECKUX OTHOLICHUH, MOHUMaHUs [IEHHOCTH XUMHUYECKUX 3HaHUi
IUTs1 BBIPAOOTKH SKOJOTHUYECKH I€JIeCO00pa3HOT0 TIOBEACHUS B OBITY M TPYIOBOW JIESATEIFHOCTH B IIEISAX COXpa-
HEHHsI CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOJTHON CPENBI;

pa3BUTHE MOTHBAIMU K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO U CAaMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS
00IIIeYeNIOBEYECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY NMpOo(dUIs 1 HaNPaBICHHOCTH AaJbHEHUIIETo
o0OyueHusl.

COILEPKXAHHUE KYPCA

PA3AEJI 1. METObI IO3BHAHUMSA B XUMUU (5 YACOB)

3HAKOMCTBO C OCHOBHBIMHM METOJaMH HayKH. DKCIEPUMEHTAIbHbIE OCHOBBI XUMUHU. 3HAKOMCTBO IIKOJIBHUKOB C
OCHOBHBIMHM METOJIAMU HCCIIEIOBAaHUS U 000py/JOBaHUEM LIEHTpa 00pa30BaHUSI €CTECTBEHHO-HAYYHON U TEXHO-
norudeckoi HanpaBiaeHHocTell «Touku pocray.lIpaBuna noseaeHus B kabuHeTe XUMUU. BBOJIHBIN HHCTPYKTaX.



[IpencraBieHure 0 TOUHOCTH U3MEPEHUN UPPOBBIX TaTYMKOB U aHAJIOroBbIX MpubOopoB. [IpencraBieHue o TeM-
neparype IUIaBlieHus, 00PaTUMOCTH TUIABICHUS U KPUCTAIUTH3AIUH.

PA3JIEJI 2. IEPBOHAYAJIbHBIE XUMWYECKHE ITTOHSTHS (8 YACOB)

Hemuoro u3 ucropun xumuu. Xumus BUYE€pa, CErOJHs, 3aBTpa. [IpocTeie U cnoxHbie BemecTBa. PU3znyeckue u
XUMHUYCCKHE CBOMCTBa BemlecTB. YucThie BemiecTBa M cMecd. OTIMYUE YUCTBHIX BEIIECTB OT cMecel. CrocoObl
pazzieneHus cMeceld. 3aKOH COXpPaHEHHUS MacChl BELIECTB.

[Tpaktuyeckas pabora Ne2 «CriocoObl pa3aeneHus cMecein».

PA3JIEJI 3. PACTBOPBI (4UACA)

[TonsiTe o pacTBOpax: oIpeaeseHHEe PAacCTBOPOB, PACTBOPUTENU, PACTBOPUMOCTD, KIAaCCHU(PHUKAIUS PAaCTBOPOB.
Kpucramnoruapatel. BeipamuBanue kpuctamioB. CrocoObl BhIpaK€HHs KOHIIGHTPAIlMM PAacTBOPOB: MaccoBast
JI0J1S1 paCTBOPEHHOTO BEIIECTBA, MOJISIPHASI KOHLIEHTPALIHSL.

PA3EJT 4. XUMHWYECKUE PEAKIINU (6 YACOB)
Xumunueckue peakuuu. [lpusnaku xumuueckux peaxiuil. Kinaccuduxanuss XuMHUYeCKUX peakiyil Mo pa3aIudyHbIM
npu3HakaM. Peakuuu coequHeHMs!, pa3iokKeHus, 3aMellleHus, OOMeHa.

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COEJVHEHMI (8YACOB)

Knaccudukanusa Heopranudeckux coeanHeHuid. OKCUIBI — COCTaB, HOMEHKIIATypa, KilacCupUKaIus, XuMuie-
ckue cBoiicTBa. [loHsATHE O THUAPOKCHIAX — KHUCIOTax U ocHoBaHMsX. HasBanus u coctaB ocHoBanuii. 1l€noun,
WX CBOMCTBA M CIIOCOOBI ToNTydeHusi. HepacTBOprMbIe OCHOBAHUS, UX CBOMCTBA M CIIOCOOBI MmosrydeHust. OKCHIbI
U THJIPOKCHUIBI, oOnagaromue aMmpoTepHbIMU cBoiicTBaMu. Kiaccudukanumst KHCIOT (B TOM YKCIIE OPTaHUYECKHE
U HEOPraHUYeCKHe), UX COCTaB, HOMEHKIaTypa. O01ue XuMrUIecKre CBOMCTBa KUCIOT. Psii akTuBHOCTH MeTal-
noB. CocTaB, HOMEHKJIATypa COJICH, ITpaBuiIa COCTaBJICHUs (POpMYIT coel. XMMHUYECKHE CBOMCTBA COJICH.

PA3JIEJI 6. XUMNYECKA CBSI3b (5SHACOB)
Xumuueckas cBs3b. Bunpl xumudeckoi cBsizu. Kpucrammueckoe cTpoeHue BemiecTBa. Kpucraminueckue pe-
IETKA — aTOMHAas, HOHHAs, MOJIEKYJIIpHAsA U UX XapaKTEPUCTUKHU.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JInuHOCTHBIE pPe3yJIbTaThl

OO0yJaronuiics MOJIy4UT BOZMOXKHOCTH /7151 (JOPMUPOBAHUS CIEAYIOMINX TUIHOCTHBIX Y'Y /I

* OMpeJielIeHe MOTUBAIIMH U3YYeHHs YIeOHOTO MaTepHana;

* OIIEHUBAHUE YCBAUBAEMOT0 Y4eOHOTO MaTepuaa, UCXOIs U3 COIUANBHBIX U JIMYHOCTHBIX IIEHHOCTEH;

* TIOBBIIIICHHE CBOETO 00Pa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYEHUIO OCHOBHBIX MCTOPHUECKUX
COOBITHH, CBA3aHHBIX C PAa3BUTHEM XMMUU U OOIIIECTBA;

* 3HAHWE TIPABUJI TIOBEACHUS B UYPE3BBIYAMHBIX CUTYaIIHSIX;

* OLIEHUBAHUE COLUAIBHON 3HAYMMOCTH MPOQPECCHi, CBA3AHHBIX C XUMHEH;

* BJIQJICHHE MpaBWIaMH 0€30MMacHOT0 OOpaIieHuss ¢ XUMHUYECKUMHU BEIIECTBAMUA U 00OPYIOBaHHEM, MPOSIBIIE-
HUE YKOJIOTUYECKON KYJIbTYPHI.

MeTtanpeameTHsblie pe3yJbTaThl

PerynsatuBHbie
OOyyaromuiicst MOJIYIUT BOZMOKHOCTH 7151 (JOPMUPOBAHUS CIEIYIOIINX PEryIsSTHBHBIX Y Y /I



* [eJIeToJIaraHue, BKIIIOYAsi MMOCTAaHOBKY HOBBIX II€JICH, MpeoOpa3oBaHHE MPAKTUYECKOM 3alauyd B TO3HaBa-
TEIbHYI0, CAMOCTOSITENILHBIN aHAIHU3 YCIIOBUI TOCTHKEHUS IIe]IM Ha OCHOBE YUETa BBHIICJICHHBIX YUUTEIEM OpH-
SHTHPOB JICUCTBUS B HOBOM Yy4eOHOM MaTepHale;

* IJTAHUPOBAHUE ITYTH JTOCTHKCHUS 1EJICH;

* YCTaHABJICHHUE IIETICBBIX NMPUOPUTETOB, BHIICTICHUE AIbTEPHATHBHBIX CIIOCOOOB JOCTHIKCHHSI IIENI U BBIOOD
HauOosee 3 PpeKTUBHOTO CII0c00a;

* YMECHHE CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABJISITh UM;

* YMCHHUE IIPUHUMATH PEHICHUS B TIPOOIEMHOM CUTYAIIHH;

* IOCTaHOBKA Y4EOHBIX 33]1a4, COCTABIICHHE TUIaHA U MTOCJICIOBATEIIbHOCTH JICHCTBUIA,

* opranu3zanus pabodero MecTa Mpu BHIMOJTHCHUHA XUMHUYECKOTO IKCIICPUMEHTA;

* IPOTHO3MPOBAHUE PE3yJIbTATOB 00yUEHUs, OIIEHUBAHUE YCBOCHHOTO MaTepHala, OIICHKA KaueCTBa U YPOBHS
MOJIYYEHHBIX 3HAHUH, KOPPEKIUs TUTaHa U crioco0a JAeWCTBUS TPU HEOOXOTUMOCTH.

[To3HaBarenbHbIE

OO0yJarmuiics MOJYyYUT BO3MOKHOCTD I (POPMUPOBAHUS CIISAYIOMUX MTO03HABAaTEIbHBIX Y Y /I

* IOMCK U BblJIeJIeHHE WH(OPMALINK;

* aHaJIM3 yCIOBHM U TpeOOBaHMIl 3a1a4u, BBIOOP, CONOCTAaBIEHHE U 0OOCHOBAHUE CIIOCO0A pEIIeHUs 3a/1a4H;

* BBIOOp Hanbosee 3p(HEeKTUBHBIX CITIOCOOOB PEIICHHUS 33/]a4H B 3aBUCIMOCTH OT KOHKPETHBIX YCIOBUIA;

* BBIJIBHOKCHHE U 000CHOBaHUE THITOTE3bI, BEIOOD CIToco0a e€ mpOBEPKU;

* CaMOCTOSITEJIbHOE CO3JJaHUE AJIFOPUTMA AEATEIbHOCTU MPHU PEUIEHUH MPOOJIEM TBOPUYECKOTO U IMOUCKOBOIO
XapakTepa;

* YMEHHUSI XapaKTepU30BaTh BEIIECTBA MO0 COCTaBY, CTPOCHUIO U CBOWCTBAM;

* OINKCHIBAaHHE CBOWMCTB: TBEPJBIX, KHUJKHUX, Ta3000pa3HbIX BEIIECTB, BbIICICHHE MX CYIIECTBEHHBIX MPU3HA-
KOB;

* N300pakeHHEe COCTaBa MPOCTEHUIINX BEIIECTB C MOMOIIBIO XMMUYECKUX (HDOPMYN M CYIIHOCTH XUMHUYECKUX
peaKuii ¢ MOMOIIBI0O XUMHUYECKUX ypaBHEHUM;

* MpOBEJICHUE HAONIOJCHUN, OMUCAHUE MPHU3HAKOB M YCIOBHI TEUEHMS] XMMHUYECKHUX pPEaKUUi, BBHITOTHEHUE
XUMHUYECKOTO SKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaIN3a HAOIOICHUN 3a DKCIIEPUMEHTOM, PEIICHHE 3a/1a4, To-
JTy4eHHE XUMUYECKON HH(OPMAIIUU U3 PA3IMYHBIX HCTOYHUKOB;

* YMEHHE OPTaHU30BBIBAThH UCCIICIOBAHUE C 1IETBIO0 MPOBEPKU TUTIOTES;

* YMEHHE JIeJaTh YMO3AKIIOUeHUs (MHIYKTUBHOE U TI0 AaHAJIOTHH) U BBIBOJIBI,

* yMeHUEe OOBEKTUBHO OLIEHWBATh WH(MOPMAIIMIO O BEIIECTBAX U XUMHUYECKHX MPOIEccaX, KPUTHYECKH OTHO-
CUTHCS K TICEBJOHAYYHOU HMH(DOPMAIIHH.

KoMMyHUKaTUBHBIE

OOy4aronuiics MOJIy4UT BOZMOKHOCTH 7151 JOPMUPOBAHUS CIEIYIOINUX KOMMYHUKATUBHBIX Y'Y 1:

* MIOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICJICH B COOTBETCTBHH C 3aJa4aMH U YCIOBHSIMU KOMMYHHUKAIUU;

¢ AJCKBATHOC HUCIIOJB30BAHUC PCUYCBBIX CPCACTB AJId y4aCTHA B JUCKYCCHUU U apTryMCHTalUH cBoOeit IIO3UIINH,
YMEHUE MPECTABIATh KOHKPETHOE COJIEPKaHUE C COOOIEHUEM €0 B MUCBMEHHOW U YCTHOH (hopMme, onpererne-
HUe cnoco00B B3aUMOAEHCTBUSI, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOpMAIIIH;

* OlpeJiesIeHUe CIocO00B B3aUMOJICHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope MHpOpMalnH, yJyacTue B 1ua-
Jiore, IUIAaHUPOBaHKUE OOIIKX CITOCOOOB pabOTHI, MPOSBICHUE YBAXKHUTEIHHOIO OTHOUICHHUS K APYTHM Y4YaIlUMCS;

* ONHMCAHUE COJIEP/KAHUS BBIOJIHAEMBIX NEHCTBUI C LENbI0 OPUEHTUPOBKHM B MPEIMETHONPAKTUYECKON Nes-
TEIBHOCTH;

®* YMCHUA YUUTBIBATE Pa3HBIC MHCHUA U CTPEMUTHCA K KOOPAWMHALIUA PA3JIMYHBIX HOSI/IHI/Iﬁ B COTPYAHHUYCCTBE;

* ¢popMynUpOBaTh COOCTBEHHOE MHEHHE M TMO3MIIMIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYTHUUYECTBE MIPHU BBIPAOOTKE 0OIIET0 pEIIeHUsI B COBMECTHOM JESTEHHOCTH;

® OCYHICCTBJIIATH B3aMMHBIH KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYCCTBC HeO6XO}II/IMyIO B3aMOIIOMOIIIb,



* IUTAHUPOBATh OOIIME CIIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIMIO, OLEHKY ACHCTBUM MapTHEpA,
YMETh YOCKIaTh;

* HCIIOJIb30BATh aJICKBAaTHBIC S3BIKOBBIC CPEICTBA JJISi OTOOPa)KEHHsI CBOMX YYBCTB, MBICIEH, MOTUBOB H I10-
TpeOHOCTEH; 0TOOpakaTh B peun (omucaHue, 0ObsICHEHUE) COJepKaHNE COBEPIIAEMBIX JCHCTBHIA, Kak B Gopme
I'POMKOH COITMATM3UPOBAHHOM peyuH, Tak U B (opMe BHYTPEHHEN peyH;

* Pa3BUBAaTh KOMMYHUKATHBHYI0 KOMIIETEHLIUIO, UCIIONb3Yys CPEICTBA YCTHOM M MUCBMEHHOM KOMMYHHKALUH
pu paboTe ¢ TeKCTaMu y4eOHMKa U JIOMOJIHUTENIBHON JINTEpaTypoi, CIPaBOYHBIMU TaOIHULIAMU, IPOSIBIATE T'O-
TOBHOCTb K YBaK€HUIO MHOM TOUKHU 3pEHUs IIPU OOCYKJIEHUH PE3yIbTaTOB BBIIIOJIHEHHONW PaOOTHI.

IIpenmerHbie pe3yJibTaThl

OO0yyaromuiics Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI IO3HAHMS: HAOIIOCHNE, U3MEPEHHE, SKCIIEPUMEHT;

* OIIMCBIBATH CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HBIX BELLECTB, BBIIEISAS UX CYIIECTBEHHbIE IPU3HAKY;

* PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHMsI MAcChl BEIIECTB, aTOMHO-MOJIEKYIISIPHOU TEOPUH;

* paznuuaTh XUMHUYECKHE U (U3NYECKUE SIBJICHMS, HA3bIBATh MPU3HAKU U YCIOBMS MPOTEKAHUS XMMHUYECKUX
peaKIuii;

* coOr0/1aTh NpaBuiia 0€301acHOM paboThI IPU MIPOBEAECHUU OIBITOB;

* [10JIb30BaThCA J1a00OPATOPHBIM 000PYIOBAHUEM U ITOCYI0M;

* [I0JTy4aTh, COOMpATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH X;

* XapakTepu30BaTh (PU3MYECKUE U XUMUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHUH,
IIPOBOJIUTH OIIBITHI, HOATBEPKAAIOIINE XMMUYECKHUE CBOMCTBA N3yYEHHBIX KJIIACCOB HEOPTAaHMYECKUX BEILECTB;

* PacKpbIBaTh CMBICI IIOHATHUS «PACTBOP», BBIYUCIISITH MAaCCOBYIO JIOJIK0 PAaCTBOPEHHOTO BEIIECTBA B pacTBOPE,
TOTOBUTH PACTBOPHI C ONPEAECIIEHHON MacCOBOM 10JIEH paCTBOPEHHOTO BEIIECTBA;

* XapaKTepH30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAUIMYECKOHN pEelIETKH, onpese-
JATh BUJ, XUMUYECKOH CBSI3H B HEOPraHUYECKHUX COCIUHEHMSIX;

* IPOBOJUTBH OIBITHI IO NOJYYEHUIO U U3YYEHUIO0 XUMUUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;

* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEHEBHOM KHU3HH.

Obyuarowuiica noLyYum 603MOACHOCHb HAYYUMbCSL!

* BBIJIBUTaTh U MPOBEPATH KCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX CO-
CTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B XMMHUYECKHE PEAKIMH, O XapakTepe W MPOAYKTaxX pa3iIMuHbIX
XUMHYECKUX PEAKIIUI;

* XapaKTEepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHAaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXY JAaHHBIMHU XapaKTEpPUCTUKAMHU BELIECTBA;

* HCIOJIB30BaTh NPUOOPETEHHBIE 3HAHUS AJIS SKOJIOTUYECKH IPaMOTHOTO NIOBEJICHUS B OKpY»Karolllel cpese;

* HCII0JIb30BaTh MPUOOPETEHHbBIE KITIOUEBble KOMIETEHIMH IPU BBIMOJIHEHUH MPOEKTOB U PELICHUH Y4eOHO-
HCCIIEIOBATENbCKUX 3aJ1au 110 U3YYEHHIO CBOWCTB, CIIOCOOOB MOJyUYEHHUs U PACIIO3HABAHNUS BELIECTB;

* 00BEKTUBHO OLICHUBATh HH()OPMAIIHIO O BEIIECTBAX U XUMHUUECKHUX IPOLECcCax;

* OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 0 XUMUU ISl IPAKTUYECKON IEATEIbHOCTH YEJI0BEKA;

* CO3J1aBaTh MOJIEJIN U CXEMBI JUJIsl pelIeHUs] yUeOHBIX U MI03HABATEIbHBIX 3aj1ay;

NOHUMAaTh HEOOXOAMMOCTh COOJIIOJICHUS MpPEANHCaHUl, MpeIaraeMplXx B MHCTPYKIHUSAX MO HCIOJIb30BAHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMHUH U JP.

TEMATHYECKOE INTAHUPOBAHUE

Ne Haumenosa- KonnuecTtso gacos Jara nzy- [Inanupyemsele pe3yabTaThl ONeKTpoH-




/Tl | HHE pa3leioB | Bce- | mpak- | Jabo- | JEMOH YEHUS HbIC (Hdpo-
1 TEM TIPO- TO THYe- | paTop- | MOH- BBIE) 00pa-
TpaMMBbI CKHE TOp- CTpa- 30BaTeIIbHbIE
pabo- HBIE UOH- pecypcsl

THI OTBITHI | HBIC

JKCTIe-

pu-

MEHTBI

1 | MeTtoasl mo- 5 1 3 0 06.09.2022 | Onpenenatb  BO3MOXKHOCTH | DJIEKTPOH-
3HAHUS B XU- 11.10.2022 | mpoBeneHus: peakiuii U Mpo- | Hble MpPEe3eH-
- LECCOB, TpeOYIOIIMX Harpe- | TalWH.

BaHUSI. Caiit
Ymenne BeIOMpath mpubdopsr | OUIIN. Ot-
JUTSL TIPOBEJICHUS. M3MEPEHUM, | KPBITHIH
TpeOyIOUIMX TOYHOCTH TMOKa- | OaHK  3ana-
3aHUH. HUH I
3HaTh NpOLECCH, NpoTeKa- | (popMHPOBa-
IOIUEe TPU IUIABJICHUU Be- | HUSL  eCTe-
NIECTB M WX KPUCTAJUIN3a- | CTBEHHO-
LUH. Hay4HOH
Ymenue paboraTh ¢ 000py- | TPaMOTHO-
JIOBaHUEM.YMEHUE TIOJb30- | CTH.
BaTbCsi  HarpemaresbHbIME | https:/fipi.ru
npudopamu. [otkrytyy-
[TnanupoBate u ocymiecTB- | bank-
JSITh HA TPAaKTHKE XUMHU4Ye- | zadaniy-
CKHe 3KcnepuMeHTsl, poBo- | dlya-otsenki-
IUTh HaOJOJCHUs, Jenarh | yestestvenno
BBIBOJBI 0  pe3yibTaTaM | nauchnoy-
IKCIIEPUMEHTA. gramotnosti
CnenoBate mnpaBwiam 0e3- | Caiit  Equ-
OmacHO# paboTel B Nabopa- | Has KOJUIEK-
TOPUM TIPU UCIMOJB30BAHUU | 1Us 1HUDPO-
XMMHUYECKOW TIOCYIbl U 000- | BBIX 00pazo-
PYJOBaHUS, a TaKXKe MpaBH- | BaTEIbHBIX
JlaM o0paleHus ¢ TOPIOYUMHU | PECypCOB.
BEIIECTBAMU B OBITY http://school
collection.ed
u.ru/catalog
Caiit Dene-
paJIbHbBIN
HEHTp  WH-
¢dhopmariu-
OHHO-
obpa3zoBa-
TENBHBIX pe-
CYpCOB.
http://fcior.e
du.ru/

2 | [lepBonayaiib- 8 1 1 1 18.10.2022 | YMerp oOTIMYaTh BOJONPO- | DJIEKTPOH-
HBIE XUMIUe- 13.12.2022 | BOAHYIO BOJY OT JUCTWIIHM- | HbIE MpPE3eH-
CKHE TTOHSTUS pPOBaHHOH, 3HaTh, IIOYEMY | TAIIHH.

JUIsl TIpoBeJleHUst dkcnepu- | Caiit
MEHTOB HCHONB3yIOT 1u- | OUIIA. Ort-
CTUILTUPOBAHHYIO BOJY. KPBITBIN
Ymers  oriamyath  ¢usuue- | 6aHK  3aja-
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CKHE MpPOLECCH OT XHMHUYe-
CKHUX P€ aKIHH.

3HaTh, YTO MPH MPOTEKAHUH
peaxuii MOJIEKYJIbl BELIECTB
paspylarTcs, a aToMbl CO-
XpaHsAoTes (IS BEIIECTB C
MOJIEKYJISIPHBIM CTPOCHHEM).
3HaTh (QOPMYIUPOBKY 3aKO-
Ha U yMETb NPHUMEHATH €ro
Ha TPaKTUKE, NPU PELICHUH
pacu€THBIX 3a1a4.
[InanupoBath M OCYIIECTB-
JSITh Ha TIPAKTHKE XUMHYeE-
CKHE DKCIEPUMEHTHI, IPOBO-
IUTh HaOMIOACHUS, HeNaTh
BBIBOABI 110  pe3yJbTaTaM
9KCTIIEPUMEHTA.

CnenmoBare mpaBuiaM 0e3-
omacHO# paboTel B Nabopa-
TOPpUU TIIPpU HCIIOJIB30BaHUUN
XUMHYECKOUM MOCyAbl u 000-
PYIOBaHMs, a TaKXKe IMPaBH-
J1aM OOpaIeHus ¢ TOPIOYNMHA
BEIICCTBAMH B OBITY

HUH IS
dhopmupoBa-
HHS ecre-
CTBEHHO-
Hay4HOH
TPaMOTHO-
CTH.
https://fipi.ru
[otkrytyy-
bank-
zadaniy-
dlya-otsenki-
yestestvenno
nauchnoy-
gramotnosti
Caiitr  Emnm-
Hasl KOJIIEK-
uust  uugpo-
BEIX 00pazo-
BAaTCJIbHBIX

peECypcoB.
http://school

collection.ed
u.ru/catalog
Caitit Dene-
paJIbHbBIN
LIEHTP UH-
¢dhopmaru-
OHHO-
o0Opa3oBa-
TEJIHHBIX pe-
CypCOB.

http://fcior.e
du.ru/

PactBopHI

20.12.2022
07.02.2023

HNmers mpexncraBiaeHne o
pa3HOM 3aBUCHUMOCTH pac-
TBOPUMOCTH  BEIIECTB  OT
TEMIIEPATYPBHI.

YMeTp ucnonb3oBaTh LUQ-
POBOI MMKPOCKOII JUISI U3Y-
YeHUs! JOPMBI KPUCTAILIIOB.
HNmets mpencraBiaeHne o
pa3IMYHOM  HACBIIIEHHOCTH
pactBopa pacTBOPSIEMBIM
BEIIECTBOM.

YMeTh OmnpenenarTb KOHIEH-
TPaLUI0 pacTBOPA, HCIIOJIb-
3ysl UHCTPYKLUIO.

3HaTh CIIOCOOHOCTH  KpU-
CTaJUIOTMIPATOB pa3pyllaThb-
Cs [IpY HATPEBAHUU.
[ImanupoBaTh M OCYIIECTB-
JSATh Ha IPAKTUKE XUMUYE-
CKHME 3KCIIEpUMEHTBI, IIPOBO-
IUTH HaOMIOACHUS, JeaTh
BBIBOJIBI 10 pe3yibTaTaM

ONeKTpOoH-
HBIE TIPE3EH-
Taluy.
Caiir
OUIIN. Ot-
KPBITBIN
OaHk 3aja-
HUHR JinIc|
¢dbopmupoBa-
HUS ~ ecTe-
CTBEHHO-
Hay4HOH
TpPaMOTHO-
CTH.
https://fipi.ru
[otkrytyy-
bank-
zadaniy-
yestestvenno

nauchnoy-
gramotnosti
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9KCTIIEPUMEHTA.
CremoBaTh TpaBmiIaM 0e3-
omacHOi paboTel B Jabopa-
TOPUHM TIPHU UCIIOJIb30BAaHUU
XUMHYECKOH Mmocyasl u 000-
pPYZOBaHUS, a TAaKXKe INPaBH-
JaM oOpaleHus ¢ TOPIOYUMHU
BEIICCTBAMU B OBITY

Cant Emm-
Has KOJUICK-
uust  uugpo-
BBIX 00pa3o-
BaTENLHBIX

pecypcoB.
http://school

collection.ed
u.ru/catalog
Canit Dene-
paJIbHBIN
IIEHTp  HWH-
¢dhopmaru-
OHHO-
obOpazoBa-
TEJBHBIX pe-
CYpCOB.

http://fcior.e
du.ru/

XUMHUYECKHUE
peakuu

14.02.2023
28.03.2023

Hcnonp3oBaTh XMMHYECKYIO
CHUMBOJIMKY IJISl COCTaBJICHUS
(opMyn BeIIECTB, MOJEKY-
JISIPHBIX YpPaBHEHUH XHMHYe-
CKMX PEaKLUH.

[loHumaTe CymiHOCTH HpPO-
lecca  HEWTpanu3zaluu U
IIPUMEHATH NIPOLIECC HEUTpa-
JM3alMU Ha IPaKTHKeE.
[InanupoBath M OCYIIECTB-
JATh HAa MpaKTHKE XHMHYe-
CKHE DKCIEPUMEHTHI, IPOBO-
IUTH HaOJIOACHUS, JeJaTh
BBIBOJIBI 10  pe3yjibTaraM
9KCIIEPUMEHTA.

CnenoBare mpaBuiaM 0e3-
omacHoi paboTel B Jabopa-
TOpPUH TP HCTOJIB30BAHUU
XUMHAYECKOH mocynsl U 000-
PYAOBaHMsS, a TaKXKe IMPaBH-
JaM oOpaleHus ¢ TOPIOYUMHU
BEIICCTBAMHU B OBITY

ONeKTpoH-
HBIE TIPE3eH-
TallKH.
Cair
OUIIA. Ot-
KPBITBIA
0amk  3aja-
HUM s
¢dhopmupoBa-
HUS ecre-
CTBEHHO-
Hay4HOH
TpaMOTHO-
CTH.
[otkrytyy-
bank-
zadaniy-
dlya-otsenki-
yestestvenno
nauchnoy-
gramotnosti
Caiit  Emn-
Hasl KOJIIEK-
st uugpo-
BEIX 00pazo-
BaTEJIbHBIX

pecypcos.
http://school

collection.ed
u.ru/catalog
Cait Depe-
paJIbHBIN
LIEHTP  HH-
¢dopmanu-
OHHO-
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obpa3oBa-
TENBHBIX pe-
CYpCOB.

http://fcior.e
du.ru/

OCHOBHbIE 04.04.2023 | KnmaccuduuupoBarh mu3ydae- | DIEKTPOH-
KJ1aCChl HEOP- 16.05.2023 | MBIC BEHIECTBA IO COCTABY U | HBIC IPE3CH-
FAHIYECKIX CBOWCTBaM. TaIHH.
B — 3HaTh 06’beMH¥IO momo co- | Caiit
CTaBHBIX YacTeH BO3AyXa. OUIIA. Or-
YMeTb MPOBOAUTH IPOCTEH- | KPBITHII
e CHHTE3bl Heopranumde- | 6aHK  3afa-
CKHX BEIECTB C WCIONB30- | HAU JUTST
BaHUEM MHCTPYKIIHU. ¢dbopmupoBa-
YMmers onpenenars pH pac- | HUSL  ecTe-
TBOPOB. CTBEHHO-
IIpumMeHsATs  yMeHUSA 10 | HAYYHOU
ompeneneHuo pH B mpaktu- | rpamoTHO-
YECKOU ACSITENbHOCTH. CTH.
YmMerh ompenenath Kuciot- | https:/fipi.ru
HOCTb TTOYB. [otkrytyy-
[IporuosupoBath  cBoiicTBa | bank-
BEIIIECTB HAa OCHOBe oOmux | zadaniy-
XUMHYECKUX CBOWCTB u3y- | dlya-otsenki-
YeHHBIX KJIAcCOB/Tpynm Be- | Yestestvenno
IIECTB, K KOTOPBIM OHH OT- | hauchnoy-
HOCATCSL. gramotnosti
[InanupoBate u ocymiectB- | Caiit  Enu-
JATh HA TPAKTHKE XUMHYe- | Has KOJIICK-
CKHe DKCIIEpUMEHTHI, IPOBO- | Iwsi mudpo-
IUTh HaOJIOJICHUs, JeJaTh | BhIX 00paso-
BBIBOJIBI IO  PE3yJbTaTaM | BaTEIbHBIX
SKCIIEPUMEHTA. pEeCypcoB.
CnemoBars mpaBuwiam 06e3- | http://school
omacHoO paboTel B nabopa- | -
Topud Tpu wucnonb3oBanuu | collection.ed
XMMHYECKO# mocyapl 1 000- | U.ru/catalog
pynoBaHMs, a Takke mpaBu- | Cait Dene-
J1aM OOpaIeHust ¢ TOPIOYNMH | PaTBHBINA
BEIIECTBAMH B OBITY LEHTp  WH-
¢dhopmariu-
OHHO-
obpa3oBa-
TENBHBIX pe-
CypCOB.
http://fcior.e
du.ru/
XumMuueckas 23.05.2023 | Onpenenath BUA XUMHUYe- | DJIEKTPOH-
CBSI3b 30.05.2023 | CKOIi CBSI3U B COCJIMHEHHH. HBIC TIPE3eH-
[loka3aTh 3aBUCHUMOCTH (pu- | Tanuw.
3UYECKUX CBOMCTB BerecTs | Caiit
OT THUIIa XUMHUUYECKOU CBA3H. OUIIN. Ort-
[lmaHupoBaTh W OCYIIECTB- | KPBITHIN
JATh HA TPAKTHUKE XUMHYe- | OaHK  3aja-
CKHE DKCIIEPUMEHTHI, IPOBO- | HUH JUTST
IUTh HaOMOJeHMs, Jaenarb | (GopMupoBa-

BbIBOABLI 1IO  PE3yJibTaTaM

HUA CCTC-



http://fcior.edu.ru/
http://fcior.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/
http://fcior.edu.ru/

9KCTIIEPUMEHTA.
CremoBaTh TpaBmiIaM 0e3-
omacHOi paboTel B Jabopa-
TOPUHM TIPHU UCIIOJIb30BAaHUU
XUMHYECKOH Mmocyasl u 000-
pPYZOBaHUS, a TAaKXKe INPaBH-
JaM oOpaleHus ¢ TOPIOYUMHU
BEIICCTBAMH B OBITY

CTBEHHO-
Hay4yHOU
rPaMOTHO-
CTH.

https://fipi.ru
[otkrytyy-
bank-
zadaniy-
dlya-otsenki-
yestestvenno
nauchnoy-
gramotnosti
Caiitr  Emn-
Hasg KOJIJICK-
nusg  mudpo-
BBEIX 00pazo-
BAaTCJIbHBIX
pECypCOB.

http://school

collection.ed
u.ru/catalog
Caiitr Depe-
paJIbHBIN
LEHTp  WH-
¢dhopmaru-
OHHO-
o0Opa3oBa-
TEIBHBIX pe-
CYpCOB.

http://fcior.e
du.ru/

OBIIEE KOJIMYE-
CTBO HACOBIIO
[TPOTPAMME
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No Tema Kon- | Jlara npoBenenus
/1 BO [Tnan. daxr.
4acoB
1 OCHOBHBIE METOJIBI HAYKH 1
2 DKCrepUMEHTAIbHBIE OCHOBBI XUMHUHU 1
3 [TpakTnueckas padota Ne 1 «/3yueHue cTpoeHUs IIIaMEHI 1
4 IIpencrapienue o Temineparype miaBjIeHUs 1
5 [IpencraBienue o KpUCTATIIU3ALINH. 1
6 HeMHoro u3 uctopuu XuMuu 1
7 XuMus BYEpa, CETOJTHS, 3aBTPa 1
8 [IpocThie U ciOXKHBIC BEIIECTBA 1
9 dusznueckue 1 XUMHUYECKHE CBOIICTBA BEIIECTB 1
10 | Yuctslie BemecTBa U cMecu. OTINYNE YUCTHIX BEIIECTB OT CMECEH. 1
11 | CrmocoOsl pa3aenenust cmeceid. Micnons3oBanue obopynoBanust Touka po- 1
CcTa.
12 | IIpaktrueckas padota Ne 2 «CriocoObI pazaeneHus cMeceii». Mcmoab3oBa- 1
Hue obopynoBanus Touka pocra.
13 | 3akoH coxpaHeHUs Macchl BeuecTB. Vcnonb3oBanue o6opynoBanus Touka 1
pocrTa.
14 | Ilonartue o pacTBOpax: Ompe/esieHne paCTBOPOB, PACTBOPUTEIH, 1
15 | Knaccudukamus pacTBOpoB 1
16 | PactBopuMOCTb. 1
17 | CriocoObI BEIpaKEHUS KOHIICHTPAIIMH PACTBOPOB: MacCcOBast JA0JIS pacTBO- 1
pEHHOTO BelecTBa
18 | Xumnueckue peakuuu. [Ipu3Haky XUMHYECKUX PEAKIUIL. 1
19 | Knaccudukanusi XMMUYECKUX PEAKIIUH MO Pa3IMYHBIM MIPU3HAKAM 1
20 | Peakumsi coeTMHEHUS. 1
21 | Peakuus pa3nokeHHs. 1
22 | Peakuus 3aMenieHusl. 1
23 | Peakuus oOmeHa. 1
23 | Okcuapl. 1
24 | Oxcunsl. 1
25 | OcHoBaHHs. 1
26 | OcHoBaHwUsI. 1
27 | Kucnortsl. 1
28 | Kuciorsr. 1
29 | Comu 1
30 | Commn 1
31 | Xumuueckas CBSI3b U €€ BUIbI 1
32 | Xumudeckas CBSI3b U €€ BUIbI 1
33 | Kpucrannuueckoe CTpoeHHE BEIIECTRA. 1
34 | Kpucrammueckue pemeTKu. 1
35 | Kpucrannuueckue peméTku. 1
4 A 4 COI'JTACOBAHO N

COI'JTACOBAHO

[Iporokon 3aceganus
METOJIUYECKOTO 00 TUHCHHS
MBOY Kprokosckoit COIII YBP O.M.VnaceBnu

ot 2022r Ne oo

kuKOBOI{HTeHLI T.B. prOBaTOBa/ \— /

3aMecTHTEIb JAUPCKTOPA 11O




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kiacc/O.C. 'abpudinissa AkinoHepHoe obmectBo «M3aatenbetBo Jpoday.

METOJUYECKHME MATEPHUAJIBI JUISA YUUTEJIA

Becnanos [1aBen MBanoBuy, [Jopodees Muxamn BukropoBua.Meroanueckoe nocodue «Peanmzarus oopa-

30BaTCJIbHBIX IMPpOIrpaMm CCTCCTBGHHOH&y‘IHOﬁ H TEXHOJIOTUUECKOM HaHpaBHeHHOCTCﬁ 110 XUMHUHN»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bacunbes B.I1., Mopo3osa P.I1., Kouepruna JI. A. TIpakTUKyM [0 aHaIMTUYECKON XUMUH: Yueb. moco-
oue st By3oB. — M.: Xumus, 2000. — 328 c.

I'pocce D., BaiicmanTens X. Xumus i a0003HaTeabHbIX. OCHOBBI XUMUU U 3aHUMAENbHBIE OIBITHI.
'IP. 1974. Ilep. ¢ vem. — JI.: Xumus, 1979. — 392 c.

Hepnronbi B. . Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kumun []. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactBo ans ctynentos. — M.: MI'IY, 2006.
— 322c.

Hcnonp3oBanne mudpoBsIX J1abopaTtopuii mpu o0ydeHnn xumuu B cpenneit mkone/becnanos I1. U. o-
podees M.B., Kunun .M., S3umuna A.U., OpxexoBckuii [1.A. — M.: BUHOM. JlabopaTtopus 3HaHUH,
2014. — 229 c.

Kpucrannsl. Kpucramioruaparsl: MeToauueckue ykasaHus K j1adopaTopHbiM pabotam. 6. Mudraxosa
H. III., ITerposa T. H., Paxmatynnuna M. ®. — Kazans: Kazan. roc. Texnon. yH-1., 2006. — 24 c.
Jleercon M.A. 100 BompocoB u OTBETOB MO XUMUHU: Matepuainsl JUisi HIKOJIbHBIX pedepaTos, GaKyibTa-
TUBHBIX 3aHATHI U ceMHUHapoB: YdyeOHoe mocodue. — M.: «M3marensctBo ACT»: «M3marenscTBO ACT-
penby, 2002. — 347 c.

Jleercon U. A. Xumuueckue peakuuu: TernoBoit agdekr, paBHOoBecHe, ckopocTh. — M.: 8. OO0 «U3-
natenbcTBO Actpens, 2002. — 192 c.

Jlypse 1O. YO. CnpaBounuk no aHanutuyeckoit xumun. — M.: Xumus, 1971. — C. 71—89.

Hazaposa T.C., I'pabGenkuit A.A., JlapoBa B. H. Xumuueckuit sxcniepumenT B mkose. — M.: TIpocse-
menune, 1987. —240 c.

Heoprannueckas xumusi: B 3 1./ Ilox pen. YO. JI. Tperbskopa. T. 1: ®u3nko-xuMHuecKue OCHOBBI He-
OpraHM4ecKoi XUMHU: YUeOHUK Ui cTyA. Beicul. yueO. 3aBenenHuit/M. E. Tamm, 1O. /1. TperbsikoB. —
M.: Uznatenbckuii neHTp «Axaaemusi», 2004. —240 c.

[letpsino . B. Camoe HeoOBIKHOBEHHOE BemiecTBO B Mupe. — M.: [lemaroruka, 1976. — 96 c.
Crpenpaukosa JI. H. M3 yero Bc€ caemano? Pacckasel o BemectBe. — M.: fy3a-npecc. 2011. — 208 c.
CycnennukoBa B.M, Kucenesa E. K. PykoBoicTBO 10 NPUTOTOBIEHUIO TUTPOBAHHBIX PacTBOPOB. —
JI.: Xumus, 1967. — 139 c.

@apaneit M. Uctopus ceun: Ilep. ¢ anrn./Ilon pen. b. B. HoBoxkunoBa. — M.: Hayka. I'maBHas pe-
nakius Gpusnko-maremaTuueckon nurepatypsl,1980. — 128 c., win. — (bubnuoreuka «KBaHT»)
Xomuenko I'. I1., CeBacteanoBa K. U. OkucnurenbHO-BOCCTaHOBUTENbHBIE peakiuu. — 16. M.: IIpo-
ceemenune, 1989. — 141 c.

Ounuknonenus st aeteit. T. 17. Xumus / ['nas. pen.B. A. Bomnoaun, Ben. Hayu. pea. 17. U. Jleencon.
— M.: ABanTa +, 2003. — 640 c.

Optumo JI. Bopna: kHura o caMom Ba)XHOM BeliecTBe B Mupe: nep. ¢ ¢pun. —M.: 18. Kommnacl'un, 2019.
— 153 c.

UYeprros M.H., )Kyxos II. H. XuMnuecknii 3KkCIEpUMEHT C MaJIBIMHA KOJIMYECTBaMH peakTuBOB. M.: IIpo-
cBemenue, 1989. — 191 c.

Caiit MI'Y. Ilporpamma Kypca XUMUHU Ui ydammxcs 8—9 kiaccoB 0011eo0pa3oBaTEIbHON IIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog

21. Caiit ®UIIM. OtkpeIThIii OaHK 3amaHUil A7 (OpPMUPOBAHUS ECTECTBEHHO-HAYYHOH I'pPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas komnekiust nupoBeIx 00pa3zoBaTebHbIX pecypco.http://school-collection.edu.ru/catalog

23. Caiit denepanbHblii HEHTP HPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcos. http:/fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJOBAHHME

Cnpapounsie Tabimipl, [lepuogudeckas cuctema xumMmuueckux eMmentoB JI.M. MenzaeneeBa, Tabiuia pac-
TBOPUMOCTH, JICKTPOXUMUUYECKHUI PsJl HAMPSHKCHUH METAIOB, MOJICTTH KPUCTALTHYECKUX PEIIECTOK, MOJIe-
JIX AaTOMOB.

HITaruBbl 1a00paTOpHBIE, ITATUBBI ISl POOUPOK, MPOOUPKHU, TPOOUPKOAEPIKATENN, MEPHBIE IUIUHIPHI,
XUMHUYECKHE CTaKaHbl, KOJIOBI, BECHI JAOOpAaTOPHBIE C Pa3HOBECAMH, BOPOHKH, CTEKJITHHBIC TTaJIOYKH, (DUITh-
TpoBaJIbHAs Oymara, CIHYKH, KOMILIEKTHl pEaKTUBOB, HAOOPHI MHAUKATOPOB.
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