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KYypCa BHCYPOYHOH AeATEIbHOCTH «XUMUA BOKPYI HACH
(¢ HcmoJIb30BaHHEM IIHGPOBOT0 H AHAJIOTOBOI0 000PY/I0BAHMSI IIEHTPA €CTECTBEHHO —
HAYYHOI ¥ TeXHOJOTHYeCKOi HanpaBjaeHHocTel meHTpa «Touka pocray)
YpoBeHb: 0CHOBHOE 0011ee oOpa3oBanue (8 kiacca)

BbINOJHM : yYnTe b XMMHH BbICHIEH KaTeropumn
Kykunna C.H.

2024 r.



HOACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamma pazpaboTaHa B COOTBETCTBHUH C:

- @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny;

-ITopsinkoM opraHu3aIy U OCYIIECTBICHUSI 00pa30BaTENbHON JEATEIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM MTPOrpaMMaM —
00pa3oBaTeNIbHBIM IPOrpaMMaM HayaJIbHOTO OOIIETr0, OCHOBHOI'O OOIIEro M CpeIHEro oo1ero oopa3oBaHus;

-DenepanabHBIM TOCYIaPCTBEHHBIM 00Pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOIIET0 00pa3oBaHus, YTB. IPUKA30M
Munnpocsemienns Poccun ot 31.05.2021 Ne 287 (manmee — ®I'OC O0O0-2021);

-DenepanbHbBIM FOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM OCHOBHOT'O O0IIEro o0pa3oBaHus, yTB. MpUuKka3oM MuHOOpHayKu
Poccun ot 17.12.2010 Ne 1897 (nanee — ®I'OC O0OO0);

-DenepanbHON 00pa3z0BaTENbHOM MPOrpaMMOi OCHOBHOTO 00111ero oOpa3oBaHusl, yTB. Ipuka3oM Munnpocsemenus Poccun ot
18.05.2023 Ne 370;

- Iloctranosnenuem I'nmaBunoro I'ocynapctBenHoro canutrapuoro Bpaua PO «O06 yreepxkaenun CanlluH 2.4.2.3648-20 «CanutapHo —
AMUJIEMHUOJIOTUUECKHE TPEOOBAaHUS K OpraHU3aIMsaIM BOCIIUTAHUS U OOYUYEHUS, OTAbIXA U O3/IOPOBJICHUS JCTEH U MOJOJAEKU» OT
28.09.2020rona Ne 28 (3apeructpupoBano B Muntocte Poccun 18.12.2020., peructpanrionssiii Homep 61573);

- I[locranoBnenunem ['maBHOTO ["OCcyHapcTBenHOr0 canutapHoro Bpaua PO «O6 yreepxxaenun CanlluH 1.2.3685-21
«I'urneHnveckrne HopMaTUBbI U TPEOOBAHUA K 00ECIIEYEHUIO O€30NaCHOCTH U (MJIM) O€3BPETHOCTH JJIsl YEJIOBEKa (PaKTOPOB CPEIbl
obutanus» ot 29.01.2021rona, peructpaiioHHbId HOMEpP 62296;

-ITpuxazom MunuctepctBa npocseuieHuss PO ot 21 centsOps 2022r. rona Ne 858 "O0 yTBepxkACHUH (enepaTbHOrO NepeyHs
y4eOHUKOB, JOMYIIEHHBIX K CMOIB30BAHUIO TPHU peaTnu3allii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX
MpOTpaMM HavyaJIbHOTO OOIIIEr0, OCHOBHOTO 0O0IIIET0, CPpEeHEro 00I1Iero o0pa3oBaHusi, OCYIIECTRISIONMMU 00pa30BaTEIbHYIO
JESTeNbHOCTh, U YCTAHOBJICHUH MPEEIHHOTO CPOKA UCTIOIH30BAHMS HCKITIOUCHHBIX YICOHUKOBY;

- OcHoBHoOI 00pazoBaTensHOM porpammoit OO0 MKOVY «Kamapckast COLL», paspadotannoit Ha ocHoBe ®PI'OC u ®OOII,

-Pa6oueit mporpammer Boctiutanus MKOVY «Kamapckas COILLDy;
-Y4ueOHoro miaHa ocHOBHOTO o61Iero oopazoBanust MKOY «Kammapckas COIlly;

-ITonoxenus « O paboueit nporpamme nenarora, peanusyitomero ®I'OC HOOu ®I'oC 000, ¢I'oC COO»;


https://toipkro.ru/content/files/documents/podrazdeleniya/cuar/normativ/prikaz-345-ot-28.12.2018-fpu.pdf
https://toipkro.ru/content/files/documents/podrazdeleniya/cuar/normativ/prikaz-345-ot-28.12.2018-fpu.pdf
https://toipkro.ru/content/files/documents/podrazdeleniya/cuar/normativ/prikaz-345-ot-28.12.2018-fpu.pdf
https://toipkro.ru/content/files/documents/podrazdeleniya/cuar/normativ/prikaz-345-ot-28.12.2018-fpu.pdf

-T'omoBoro kanengapuoro yueOHoro rpaduxa Ha 2024 -2025 y4eOHBIH TOSI.

OO0wmas xapakTepucTUKa Kypca

[Iporpamma 1o BHEYpOUHOM NEATETLHOCTH «XUMHS BOKPYT HAac» € UCIOJIb30BAaHKEM 000pyaoBaHUs IIeHTpa « Touka pocTay Ha
YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus COCTaBJIeHa HA OCHOBE TPEOOBAHMI K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanusi, mpeacrapieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOi pabodel MporpaMMbl BOCIIUTAHUS M C YIETOM KOHIIEIITUN TIPEToAaBaHus yaeOHOTO mpeaMeTa « XUMUSD) B
oOpazoBaresbHbIX opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma o XuMuu JaET NPEJICTABIECHUE O LIEJIAX, OOIIEH cTpaTeruy 00y4eHUsl, BOCIIUTAHUSA U Pa3BUTHS 00yUYarOIIUXCs
CpelcTBaMH y4eOHOTo MpeaMETa, YCTaHaBIMBAET 0053aTeIbHOE NPEIMETHOE COJIEP )KAHKE, TPEAYCMATPUBAET pacipeiesieHue
€ro 1o KJaccam U CTPYKTypHUpPOBaHUE IO pa3jesiaM U TeMaM POrpamMMbl 110 XUMHUH, OITPENEISAET KOJIUYECTBEHHbIE U
KAueCTBEHHbIEC XapaKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO MTOCIEI0BATEIBHOCTh U3YUEHUS XUMHUU C YUETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEHN 00yUaromuxcs,
oTpesiesnsieT BO3MOKHOCTH IIpeIMeTa JJIsl peajn3aluu TpeOOBAHUMN K pe3ysibTaTaM OCBOSHHUSI OCHOBHOW 00pa30BaTeNIbHOM
IIPOrpaMMbl Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl, a TaKke TpeOOBaHUM K pe3yJIbTaTaM 00y4YeHHsI XUMUHU Ha YPOBHE
1ese U3y4eHUsl IpeIMETa U OCHOBHBIX BUAOB yU€OHO-I03HABATEIIBHOMN 1€ATEIbHOCTH 00YUaIOIErocs 10 OCBOEHUIO y4eOHOTO
COJIEp KaHUS.

3HaHUEe XUMHHU CITYKHUT OCHOBOM 1151 ((OPMUPOBAHUS MUPOBO33PEHUS 00yYaOILErocs, €ro NpeAcTaBIeHUuN O
MaTepUaJIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPalOT (hOpMUPYEMbIE XUMUEH TPECTABICHUS O B3aUMOIIPEBPAILIEHUSX SHEPTUU
1 00 3BOJIIOLIMYU BEILECTB B IPUPOJIE, O MyTSIX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHS.
3HaHue XUMHUU:

CIIOCOOCTBYET peajin3alii BO3MOKHOCTEHN JJI CaMOPa3BUTHS U POPMUPOBAHUS KyJIbTYPhI IUYHOCTH, €€ 00LIeH 1
(YyHKIMOHATBLHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (GOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yYarouXcsi, HABBIKOB MX CAMOCTOSITEIbHON
y4eOHOM e TeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B TOBCEIHEBHOM JKU3HU, TaK U
B IPO(heCCHOHATILHOM e TEIbHOCTH;

3HaKOMHUT CO CNeU(UKON HAyYHOTO MBIIIJICHHS, 3aKJIaIbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOIBI U
YeJI0OBEeKa, SIBJISIETCS] OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroIINXCS;

CHocoOCTBYyEeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPO/IE, K UETIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOe 00pa30BaHue 00y4arOIIUXCsl.



JlaHHbIE HaMpaBJIeHHs B 00YYECHUH XUMHUH 00€CTIeYNBAIOTCS CIEIUPUKOIN coaepxkaHus ya4eOHOTo mpeaMeTa, KOTOPBIN
ABIISIETCS TIEIArOTUYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKW XMMHUHU Ha OMpPeNeIEHHOM JTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHMs OPHEHTUPOBAH HA OCBOCHUE 00YUYAIOUTUMUCS CUCTEMBI
MEePBOHAYAIBHBIX MOHITHA XUMHH, OCHOB HEOPTaHUYECKON XUMUU H HEKOTOPBIX OTJCIbHBIX 3HAUMMBIX TIOHATUN OPraHUYECKOI
XUMHH.

CtpyKTypa coaep:KaHusl IPOTPaMMBbI IO XUMHUU ¢(HOPMHUPOBaAHA HA OCHOBE CUCTEMHOT'0 TOJIX0/1a K €€ NU3YUYCHHIO.
ConepxaHue CKIAAbIBACTCS U3 CUCTEMBI IOHATUN O XUMUUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI TOHATHI O XUMUYECKOU
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHBbI 110 PUHIUITY [TOCJIE0BATEILHOTO PA3BUTHS 3HAHUIN Ha OCHOBE
TEOPETUUECKUX MPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTaBICHUH 00 SIEKTPOTUTHUECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PAaCCMAaTPUBAIOTCS HA OCHOBE SMITUPHUECKU MOTyUYEHHBIX U OCMBICIIEHHBIX (h)aKTOB, PA3BUBAIOTCS
MOCIIEZI0BATEIHHO OT OJIHOTO YPOBHS K IPYTOMY, BBITIONHSS PYHKIIMHA OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS H
BO3MOXKHOCTEH MPAKTUIECKOTO MPUMEHEHHS U TIOJTyYCHUS N3YIaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl  CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XUMHUECKON COCTABIISIONICH HAyIHON KapTUHBI
MUpa B JIOTUKE €€ CHCTEMHOM MPUPOABI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJIaM TIO3HAHMSI B HAyKe.
W3ydyeHne XuMHUH MIPOUCXOTUT C MIPUBJICUCHUEM 3HAHUH U3 paHee N3yUYEeHHBIX YUEOHBIX MpeaMeToB: « OKpy KAt MUY,
«buonorus. 5-7 xknacce» u «Pusuka. 7 Kimace».

[Tpu u3yueHnn Kypca BHEYpOUHOU JESATENLHOCTH MO XUMUU MPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOIN HAyKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTYpbl. 3a7a4a yueOHOro mpeaMera COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMHUUECKUX 3HAHUN — BaKHEUIIUX (PaKTOB,
MOHSITUI, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUMN, TOCTYITHBIX 00001IIEHNIT MUPOBO33pPEHUECKOT0 XapaKTepa, 3blka HAyKH, B
NPUOOILEHNHU K HAYYHBIM METOJIaM TIO3HAHMSI ITPU U3yUEHUH BEILIECTB U XUMUYECKUX peakiuil, B GOPMUPOBAHUU U Pa3BUTHH
MO3HABATEIBHBIX YMEHHI U UX TPUMEHEHUN B yUeOHO-TTO3HABATEIHHON M Y4eOHO-HCCIIeI0BATENBCKON eI TEIbHOCTH, OCBOCHUHU
MpaBuJ1 6€301MacHOro oOpalleHusl C BEIIECTBAMH B TTOBCEITHEBHOM YKU3HH.

Ieas mporpammai:

dopMUpOBaHUE Y YUAIIUXCS HAYYHBIX MPEACTABICHUN O XMMHUHU B TTIOBCEAHEBHOM JKU3HU YETIOBEKA uepe3 mpoOy KIeHne
HWHTEpeca U pa3BUTHE MPOo(HeCCUOHATBLHBIX CKIIOHHOCTEH K MPEIMETy XUMUS.



3agaun:

PaCIIMPUTH KPYTrO30p YHALIUXCS O MUPE BEILIECTB;

WCMOJIb30BaTh TEOPETUYECKUE 3HAHUS IO XUMUH HA TPAKTUKE;

0Oy4HTh TEXHUKE 0€30MACHOCTHU NIPH BBHIMOJTHEHUN XUMUYECKUX PEaKIUii;

c(hopMHUPOBATHh HABBIKH BBIMOJHEHUS TPOEKTOB ¢ ucnonbzoBanueMm UKT u nudposoro obopynosanus;
BBISIBUTh TBOPYECKH OJIAPEHHBIX 00YUAIONIUXCS M TIOMOYh UM TPOSIBUTH CeOS.

CHOCOOCTBOBATH PA3BUTHUIO TBOPUECKUX CITIOCOOHOCTEH 00YUaIOITNXCS;

dbopmupoBath UKT-KOMIETEHTOCTH;

CBs3b colepKaHUs MPOrPAMMBbI BHEYPOUYHOI 1eATeJIbHOCTH ¢ Y4eOHBIMHM NPeIMEeTAMU:

Kypc BHEypOUHOI e TeTbHOCTH UJIEHHO U COJEPKATEIHHO CBSI3aH ¢ 0230BBIM KYPCOM XUMHUU U TIO3BOJISIET
MOJIJIEP>KUBATh B3aUMOCBSI3b TEOPUH U MPAKTUKHU, GOPMHUPYET YCTONUUBYIO TOTPEOHOCTh MPUMEHSATDH MMOJTYyYEHHBIC 3HAHUS U
HABBIKU B MOBCEIHEBHOM *u3HU.[I[porpaMmMa moctpoeHa Ha OCHOBE MeKIPeAMETHOM HHTErpPalu C XUMUEH,C GU3UKOH,
MaTEeMaTUKOU, OMOJIOTUEN U JPYTUMHU €CTECTBEHHO-HAYYHBIMH TPEAMETaMHU.

MecTo Kypca B y4eOHOM ILIaHe

B cootBercTBUU ¢ denepasibHbIM 0a3WCHBIM YUYEOHBIM IIJITAHOM JIJIi OCHOBHOT'O OOIIEro oO0pa3oBaHUs W y4eOHBIM
mwianoM MKOYVY «Kamapckas COLLD» uzydennto Kkypca B 8-m kiacce oTBOAUTCS 1 yueOHBIM yac B Henemto, 34 yuyeOHBIX Yaca B
rofay.
Kypc BHEYypoUHO# AESITENbHOCTH TIPeAHAa3HAYEH IS yUalmxcs 8 Kiacca, M3y4aronux XuMuto Ha 0a30BoM ypoBHe. JlaHHBIN Kypc
MO3BOJISIET PACIIMPUTH U YIITYOUTh MPAKTUYECKOE MPUMEHEHHE MOTYUYEHHBIX YYAIIUMHUCS TEOPETUUECKUX 3HAHUN IO XUMUHU.



COLEPKAHHUE

8 KJIACC
HHCTpYKT&)K 110 TEXHUKE 0€30IMaCHOCTH IMPOBOAUTCA HAa KAXXIAOM 3aHATHU IICPCIA ITPOBCACHHUCM 3KCIICPUMCHTA.

1.BBeaenue

1.1 Beoomnoe 3anamue. 3HakOMCTBO Y4aIIUXCsl C HOBBIM Y4€OHBIM KYpPCOM BO BHEYPOUHOH JAEATEIbHOCTH.

1.2 Mecmo xumuu 6 ecmecmeoznanuu. 3apoxxIecHIC XUMUH Kak HayKu. CBS3b XUMUH C MIPAKTUIECKON KU3HBIO YEIIOBEKA.
IIpakmuueckas uacme.
Co31aHune O3HABATENLHBIX KPOCCBOP/IOB U APYTUX UHTEPAKTHBHBIX yIpakHeHUH Ha LearningAps.org wim MyTest.

2. JKcnepuMeHTAJbHbIE OCHOBBI XHMUH

2.1 Bewecmea. Ilpuemsl odopawenusn c eeugecmeamu.
N3yuenune mpaBuil TEXHUKH 0€30MaCHOCTH, MPEYNPEKIAIONIUX U 3alpelalomux 3HakoB. [lepBas moMonis.
[IpoTuBONOXKAapHBIE CPEICTBA 3AIIUTHI.
3HAKOMCTBO C BEIIECTBAMU, BCTPEUAIOIIUMHUCS B OBITY: MO IHASI HACTOMKA, ME/b, AIFOMUHUH, COJIb, MHUINEBAs COJIa,
JTUMOHHAs KUCIIOTa, YKCYCHAsl KHCIIOTa, BOJIa, MEAHBIN Kyropoc. OTinure BemecTB 1Mo GU3n4eCKUM CBONCTBAM:
arperaTHO€ COCTOSIHHE, IIBET, 3aaxX, BKYC, pacTBOpUMOCTh. [IpaBuia xpaneHus BemecTB B 1abopatopur. TOKCUYHOCTh
BEIIECTB ISl )KUBBIX OPTaHU3MOB OMPEIEIAETCS UX XUMUYECKUMH CBOMCTBAMU, UX CITOCOOHOCTBIO BCTYIIATh B
XUMHUecKue peakuuu. [IposBiaeHNs TOKCUYHBIX BEIIECTB Y YETOBEKA: XUMUUYECKUH 0KOT, pa3apakeHUe CIU3UCTHIX
000JI04€eK, KaTap JbIXaTeIbHBIX MyTEH, aJUIEPrUUeCKue Peakiiiu, OCTPhIE AePMaTUThI, KAHLIEPOT€HHOE JICHCTBUE,
MOPAKEHUS OPTaHOB, BOZMOXHOCTb JIETAJIbHBIX UCX010B. [IpaBuiia oTO0pa BeniecTB (TBEpAbIE, MOPOIIKOOOPA3HBIE,
KUJKWE, BOJAHBIE PACTBOPBI, 0c000€ BHUMaHHE — pab0Ta TOJIBKO C MaJIbIMU 00ObEMaMH BEIIECTB).
Tecm na ocHoBe 3afaHuit U3 otkpeiToro 6anka OUIIN (pazaen «MeTo bl TO3HAHUS)

2.2 Ilpasuna dezonacnoil pabomul npu nposedenuu Ikcnepumenma. Texnuxa nadbopamopuvix padom.
3HAKOMCTBO C JIA0OPaTOPHBIM 00OPYAOBAHUEM: CTEKJITHHAS TTOCYAa (XUMUUECKHE CTaKaHbl, KOJIObI, BOPOHKH,
JIETUTENIbHBIE BOPOHKH, MEpPHAs TIOCY/Ia), BECHI, IITATUBHI JJIs1 IPOOUPOK U MPUOOPOB, HATPEBATEIHHBIN MPUOOP-
CIUPTOBKA, apdopoBas nocya (BeImapuBaTeIbHbIC YAIlIKH, TUTJIH, CTYIIKH, IITATEIN) U JP.
be3onacnas paboTa co creksiom, mpoOoKkaMu (AeMOHCTpaIUs PE3KH CTEKITHHBIX TPYOOK, MX HarpeBaHUs JJI U3MEHEHUS

dbopmpr).



2.3

2.4

2.5

IIpaxkmuueckas uacmo.

Co6opxka pubopa 115 mosrydenusi ra3oB. [I[poBepka Ha TepMETUYHOCTD. 3aKpeIJICHUE eTro Ha ImTaTtuBe. PucyHok mpubopa
pu TIoMoI Tpadapera.

Haczpesamenvnovie npuoopoi.

CrnupTtoBka. ['a3oBas ropenka. [lnutka. Bogsinast 6ansi. HaznaueHne HarpeBaTenbHBIX TPHUOOPOB.

N3yueHnne CUpPTOBKHU: COCTaBHBIC YACTH M X (DYHKITHS.

["oprouee TOMIMBO AJi CIUPTOBOK: ATHIIOBBIN ciupT. OCOOEHHOCTH peaKluy FrOpeHuUs: BbliesieHre Teria u ceeta. Cyxoe
roproyee

[IpaBuna HarpeBaHusi MPOOUPOK C BOAHBIMU PACTBOPaMHU (TIPEABAPUTENIbHBIN TPOrPEB BCEH MOBEPXHOCTH, 00s3aTEIbHBIN
HAKJIOH MPOOUPKH, OTBEPCTUE IPOOUPKHU «OT ceOs1», 3aKpEIUICHHUE JIep KaTelis IPOOUPKH).

Hcnonb3oBaHue TUTIIEH MTPU TPOKATMBAHUM BelllecTB. Ha3zHaueHue onepanyu npoKaauBaHHUs.

lIpakmuueckas yacmeo.

N3ydenune nnamenn. PUCYHOK muiameHu.

CoOopxka npubopa AJig BeIMapUBaHUsI COJU (KOJBIIO HA IITATUB, BhIMTApUBATEIbHAS YalllKa, BOJHBIA PACTBOP COJIH,
CupTOBKA). PUCyHOK npubopa nmpu noMoru tpadapera.

Yucmote seuiecmea, 0covo uucmote geuyecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKY BEIIECTB OT MpUMECEN 1
paznenenus cmecer. @unbrpoBanue. [leperonka. Kpucrammsamus. Paznenenue ¢ moMoubo MariuTa, 1eJIUTEIbHON
BOPOHKH

lIpakmuueckas uacme.

1 BapuaHT: cMech PEUHOIO MECKa U caxapa.

2 BapuaHT: CMECh PEYHOTr'0 NECKa U TOBAPEHHOM COJIU.

CocTraBuTh cxeMy MOCIEA0BATEIbHOCTH ofepanuii (pactBopenue, GpuiabTpoBaHue, BoinapuBanre). CpaBHUTH U 00CYIUTH
pe3yibTaThl IByX BapuaHToB. OOpaTuTh BHUMaHUE HA CMECh caxapa U mnecka (y HeKOTOPBIX YalllKh MOKPBUINCH
KOPUYHEBOW MAcCoOil), Ha BaXKHOCTh YCJIOBHI1 IPOBEACHUS SKCIIEPUMEHTA, B JAHHOM CJIy4ae Ha CBOEBPEMEHHOE
IpeKpalleHue Harpena.

Memoowvl noznanus 6 ecmecmeo3HaHUU.

Habmronenue. DxcnepuMent. MoenupoBaHue.

VYcnoBust mpoBeieHUsT HAOIIOICHHUS] KaKk OCHOBHOTO METO/Ia TTO3HAHUS. MBICTUTENBHBIN U peaJIbHBIM SKCIIEPUMEHT.
YHuBepcaibHbIC 3HaHUS YE€JIOBEUECTBA HA OCHOBE HaOM0ieHUS. DUBHUECKUE U XUMUUECKUE SBJICHUS.

IIpakmuueckas uacme.



BbpoyHoBCKOe nBIKEeHHE 11O MUKpOocKomioM. OOHapyKeHre KUpa B CeMEHaX MoacoaHeunrka. OOHapyKeHUe Kpaxmalia B
kaprodene. OOHapyKEeHHE YTIIEKUCIIOTO Ta3a B BBIABIXaeMOM Bo3yxe. JloOaBiieHre TMMOHHOM KUCIOTHI B Yai.
Odopmierne paboOTHI.

Ha3sBaunwue ormbiTa Kak BeIIOSIHAIN Yro HAOIIOMAIN

OOpatuTh BHUMaHUE HAa MPAKTHYECKUE 3aJaHUs TTPOIUIBIX 3aHATHHA. AKIIEHTUPOBATh, YTO METO ] HAOJIIOICHUS — OCHOBHOU
METOJ] TO3HAHMSI.
2.6 Booa. Pacmeopwi. Mopckas u npecnas 600a. buonozuueckue sxcuoxkocmu: KpoBb, TuMda, KIETOUHBINA COK.
DKOJIOTHYECKUe POOJIEMBI BObI. DIEKTPOIPOBOIHOCTh KaK CBOMCTBO PACTBOPOB AJIEKTPOJIUTOB (MpaBuia 0€30MaCHOCTH
C DJIEKTPONPUOOPAMH).
IIpakmuueckas uacmo.
OrnpeneneHue ¢ MOMONIBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTAKaHE HAXOJIUTCS
TUCTUJUIMPOBaHHas Boja. [laHbl TpU pacTBOpa: pacTBOP MOBAPEHHOM COJIM, paCTBOP caxapa, JUCTUIUIMPOBaHHAS BOJA.
OdopmiieHne padOTHI.
Hassanue pactBopa Uro Habmrogaem (3aropaeTcs JJaMroyka Uil HET)

Kak pacro3naTs: B KaKOM CTakaHe — TUCTUJIIMPOBAHHAS BOJIA U pacTBOp caxapa. Jlo/mKHBI MPeioKUTh ABa criocooa:
OpPraHOJIENTUYECKUI U BbITTAPUBAHUE.
[TpoexT «M3roroBiaeHne camoieIbHOTO TPUOOpa JIJIsl UCCIIEI0BAHUS YIEKTPOIPOBOTHOCTH PACTBOPOBY

2.7 Maccoean 0013 pacmeopenno2o euiecmea, uiu nPoUEeHMHA KOHYEHMPAYUs 6euiecmeda é pacmeope.
BsBemBanue. PaznoBecwl. HaBecka. Mepnas nmocyaa (MepHbIE CTaKaHbl, KOJIOBI, ITUIUHAPHI).
IIpaxmuueckas yacmeo.
[IpuroroBnenue pacTBOPOB ITOBAPEHHOM COJIY 3aJaHHOW KOHLICHTPALIUH.
[IpuroToBieHue MUMYYEro HAMUTKA U3 MUIIEBOM COJbI, JTMMOHHOM KUCIIOTHI, caxapa U aCKOPOMHOBOW KUCIOTHI: Kaxaas
rpyIIna onpeesseT KoJIUIeCTBO BEIIECTB Ha CBoe yeMoTpeHue. CpaBHEHHUE U 00CYKICHUE TPUTOTOBIICHHBIX HAITUTKOB C
T.3p. BKyca, ¢pukcauu Hadmo1aeMbiX 3QPEKToB, pacueTOB UM BBHIMOTHEHUS «HA II1a30K», SKCIEPUMEHTAIbHON
KYJBTYDHI.

2.8 Hacvluiennule u nepecvlujennvie pacmeopbl.
Memoouka evipawueanus kpucmanios. Monokpucraiul. Kpucramnmueckue apyssl. UTO Takoe «3aTpaBKay.



JleMOHCTpanys MePECHIIEHHOI0 PacTBOpa aleTaTa HaTpHsl.
IIpaxkmuueckas uacmo.
[IpuroToBieHNEe HACBHIIEHHBIX U TIEPECHIIIEHHBIX PACTBOPOB. [[pUTOTOBICHNE BOIHBIX PACTBOPOB MEIHOTO KYIIOpOCa,
XJIOPHUIa HATPHsI, CaXapo3bl IJIs1 BEIPAIMBAHUS KPUCTAIUIOB. BhIpamuBanue KpUCTAIIIOB U3 PACTBOPAa KAMEHHOM COJH H
MOJMPOBAHHON COJIM: €CTh JIK pazHuIa. [louemy 1yis BeIpamyBaHus KPUCTAILUIOB KAMEHHAS COJIb JIYUIIe, YeM
noaupoBaHHas. [lomydeHue okpameHHbIX KPUCTAIIIIOB COJIU C CTIOJB30BAHMEM MHIIEBBIX KpacuTese. BeipanuBanne
KPUCTANIOB METHOTO Kyopoca 13 BOAHO-CIIUPTOBBIX PACTBOPOB.

3. 3HaKoMHMMCSI C MUPOM HAHOYACTHII

3.1 Mooenuposanue. Mojenu B ecTeCTBO3HaHHUH (T7100ycC, KapThl, (PU3NIECKUE MOJICIIH, OMOJIOTHYECKUE MYIISIKH,
KPUCTAJUNIMYECKHUE PEHIeTKH). MoJieI aTOMOB U MOJIEKYJT B XUMUH.

IIpakmuueckas uacme.
N3rorosienne Mojeneit MoJeKyl U3 MOoJIpyYHbIX cpeAcTB. PaboTa BOoOpakeHusl.

3.2 Cmpoenue seuyecmea. Pazmepol uacmuy. Hanowacmuuyuo.

IIpoexmuas 3aoaua Ne 1. Kak y3HaTh NpUMEpHBIE pa3Mepbl BATAMUHHOTO Apaxke «YHAEBUT», «PEBUTY», YIIaKOBKU
KOTOPBIX PACIIOIOKEHBI Y BaC Ha CTOJIAX, HE OTKPhIBasi OaHOUEK.

IIpoexmuas 3aoaua Ne 2. Y Bac Ha cToJIaX HAXOAATCS MEPHBIA HUIMHAP, K0a10a ¢ BOAOW, BECHI PHIYaXKHOIO THIIA C
HabopoMm pazHoBecoB. [IpennoxuTe crnocoObl onpenesieHHs pa3MepOB MOJIEKYJT BOJIbI (MMPAKTUYECKUI U TEOPETUUECKUI).
Bonpoc: OtHOCHUTCS K MOJIeKYJ1a BOJIbl K HaHouacTuiiam? [loueMy BUpyChI Ha3bIBaIOT HAHOPOOOTAMMU?

3.3 Konnouonwvie cucmemol: nousa, 2iuna, npupooHsvle 600bl, 8030yX ObIM, MUHEDPAbL, X1€0, MOJIOKO, MACTI0,
Kpoey...Konnouonsie u ucmunnsie pacmeopul. Onrudeckue cBoicTra: «d3gp ekt Tunmansy, «sIBIeHUE UCKPAIIUXCS
cioeBy. KommouaHbie 4aCTHITBI U UX pa3Mepbl. Dkcnepumenmanvras 3adoaua Ne 1. Ha cronax: nazepHasi ykaska u
Ja3epHBIN (POHAPUK C KPACHBIM JIyUOM, JIBA XUMUYECKUX CTaKaHA: B OJJHOM 3aBaPEHHBIN MAKETUK Yasi, B JPYTOM — YUCTast
Boja. [Ipomycture myu nazepHoro oHapuKa yepe3 cTakaHbl. B kakoMm cTakaHe, o-BallieMy MHEHHIO, HAXOIUTCS
KosutouaHas cuctema? Ha uem ocHOBBIBAETCS Ballle peanoaoxKeHmue?

Oxrcnepumenmanvras 3aoaua Ne 2. Bam Bbiiansl pactBopsl atietara cBunma PO(CH;COO),; u nonuaa kamus Kl, mratus
¢ mpoOUpKaMu, CIIUPTOBAsI TOpeIiKa, mpodupkoaepkaresb. B nmpoOupky Hanelite 2 mi pactBopa Kl (BeicoToit 2 cM) 1
3ateM npuieiite 2 mi pactBopa Pb(CH3COQ), . O6pasyercs sxenThiii ocanok. Harpeite mpoOUpKy 10 pacTBOPCHHS
ocajika. 3aTeM OXJIaJIUTE MPOOUPKY OKOJIO 2-3 MUH U TTOMEIIAeM B COCYJ C XOJIOHOM JieJisTHOM BosIoM. UTo Habmonaere?
YTO MPOUCXONT MPHU BCTPAXUBAHUU TIPOOUPKHU?

WTak, BB TOJIBKO YTO OOHAPYKUJIHM PA3IMUUE MEXITY UCTUHHBIMH pacTBOpaMH M KOJUTOMIHBIMU pacTBOpamu. B
MOCJICHUX BbI HAOMIOAAIM TMpOosiBIeHUE onThdecKux A PextoB: «dadpdext Tungansy» (okcm. 3a1. Nel) u «saBieHue
UCKPSAIIUXCS cI0eB» (IKCI. 3a71.Ne2).



Bompoc: Kak 1oka3aTh, 4TO MBUIBHBIN pacTBOp sBiseTcs koutonaHou cucreMoit? (ITo paccesiHuro cBeta B pacTBope -
koHyc Tunnans).

UTO MpOUCXOAUT €CJIM B MBUIBHBIN pacTBOp J00aBUTH MOBapeHHYO coub? (IIpo3paunblii npexae pacTBOp pe3KO MyTHEET,
00pa3yroTCcs KPYMHBIEC XJIOMbs). 3HAKOMCTBO C SIBJICHUSAMM KOATyJISAIIMU U BHICAJTUBAHUS.

lIpoexmnas 3a0aua Ne 1.]IBa yueHUKa NPUTOTOBUIIM CMECh U3 PACTUTEILHOIO Macja U BOJbL: I00aBUB MOJIOBUHY YaiHOU
noxku Macia B 200 mu1 Boabl. OJIMH U3 HUX YTBEPKIAET, UTO MOJIYyYEHHAs] CMECH SIBJISIETCS KOJJIOMAHBIM PaCcTBOPOM, a
npyroii 3to orpuiaet. Kro npas? CBoil 0TBET MILTIOCTpUPYIITE CHUMKaMu Ha MOOMIbHOM Tenedone. (IIpaBbl 00a
ydeHHKa. Bce 3aBUCUT OT 0COOEHHOCTEH MpUroToBiieHus cMecu. Eciu mpocTo pa3MemaTs Macjao B BOJIE, TO KOHYC
Tunpang He HabmogaeTcs. Eciu e akTUBHO B30aNIThIBATh CMECh B TEYEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TaKOM PAacTBOPE XOPOILIO BUJIEH KOHYC PACCESTHHOTO CBETA, TO €CTh MOSIBIISIFOTCS MEJIKOJIUCIIEPCHBIE YACTULIBI KalleIeK
Macia).

BbIBOI: KOIIOMAHBIE PACTBOPHI MOKHO OOHAPYKUTH 10 ONTUYECKOMY TeCTy «3(dekT Tunnans», KoTopbii
0OHapyKMBAETCS, €CJIM KOJUIOUHBIE YACTUIIbI HE MPEBBIIAIOT AUaa30H HAHOPA3MEPOB.

3.4 Memoowl u cpedcmea IMRUPULECKOZO0 UCC/IC008AHUA.

Ha npenpiaymux 3aHsaTusx Bbl BRIMOTHSIN SKCIIEPUMEHTANIBHBIE U MPOEKTHBIC 3a7a4. Kak BbI AyMaeTe, KaKue METO/IbI
MCCJIEIOBAHMS BBl UCIIOJIB30BAJIH?

1. Habmonenue. 2. DxkcnepumeHT. 3. M3mepenue. 4. CpaBHeHHE

Bcnomuute 3aganus, MpoOCMOTPUTE CBOU 3alTMCH U TPOKOMMEHTUPYUTE UX C TOUYKU 3PEHUS UCTIOIb30BaHHBIX METOJIOB
uccaenoBanus. YeM Bbl MOJIB30BATUCH, YTOOBI PELINTH MOCTABICHHYIO MIEPE BAMU IIPOOIEMY.

IIpoexmuas 3aoaua Ne 1. Haiingute, ueMy paBHA IJIOTHOCTh aTFOMHUHUEBOM (POJIIU M MEHOW MJIM CTAJIbHON OOJIBAaHKH
HEMpaBUIHLHOU (POPMBI, KOTOPHIE JIEKAT HA BaluX cTojax. et o0cyxnenue.

JIOIKHBI IPEJIOKUTH TUIaH PEIICHUS TON 3a/1a4H, ONPEACIIUTh Kakue He0OX0 UMbl U3MEPUTETbHBIE PUOOPHI IS
pEIIEHHS 3TOW 3a1a4M.

CpaBHUTH HAMIEHHOE 3HAYEHUE IUIOTHOCTH ATFOMUHUS, MEJIU WU CTald CO CHPABOYHOU BEJIMUYHHOM.

3.5 Kak cmenens uzmenvueHnocmu eausaem Ha 00uyro niowadb conpukacarouwjuxca yvacmuy. O6beMHbIE B3pbIBbI HA
MYKOMOJIBHOM 3aBOJI€, APEBECHO-CTPYKEUHOM npeanpusiTiu. [loueMy Helb3sl UCII0JIb30BaTh OCH3UH AJI POIKUTA JPOB.
BCcOMHUTB «YTO Takoe MIOMAAbY, «EAMHUIIBI U3MEPEHHUS TIIOIIANY.
llpoexmuas 3a0aua Ne 1.V Bac Ha cTojax HaXxoasaTcs MO0 KyOuk PybOuka, mnbo ManeHbkas yrmakoBka caxapa-paduHaa.
Haitnute mioniaas 1eaoro kyorka u oOIyo miomaas 9 Maibix KyOUKOB, U3 KOTOPBIX COCTOUT OOJIBIION KyOUK; WU
LeJI0M YIaKOBKH caxapa M OOIIyI0 IJIONIa/lb BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3HaUEHUS TJIOLIAIM 1IEJI0N
(Gurypsl 1 cyMMapHo# momaau ee yactein? Kakyro 3akoHOMEPHOCTh Mbl MOKEM HAOIIOAATh?



3.6 Hanoob6vekmul u 00ycno6i1eHHoCHb UX YHUKAIbHBIX C6OLICHE PE3KUM YeeutdeHuem naouaou no6epXHoCmu Yacmuy:
HAaHOYACTHIII, HAHOTUIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIIAPHUKH, TCHIPUMEPHI, IICOJINThI, KBAHTOBBIC TOUYKHU.
IIpoexmuas 3aoaua Ne 2. Yxo nocs nmeet jyuHy 12-13 mm, a yactura maraerutra Fe304 — 20 am. YBenuubTe uX B 1
Musutrap pa3. C kakuMu 00beKTaMH BBI TETIEPh OyieTe uX cpaBHUBaTh? Kakue ¢pusnyueckue BETMUNHBI U3MEHSIOTCS TIPH
M3MEHEHUH JIMTHEWHBIX pa3MepoB?

IIpoexmuas 3aoaua Ne 3. Ckonbko auctoB Oymaru A4 BoiaeT B crakad oobsemom 100 mut?

Kasxxnoii rpynme BbigaHbl JIMCTHI OymMaru A4 u xumudeckue ctakanbl 00bemoM 100 M. Kaknas rpymnma uiieT oTBeT Ha
ATOT BOIIPOC.

[IpeasiaraeM moMoIib: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru BOIIUIO B OJIUH CTaKaH?

HaiinuTe miomans otaenbHOro tucta A4 U 1ioiaib MOBEPXHOCTH XMMHYECKOTO cTakaHa. Halaute cymmapHyto
TUIOIAAh KOMKOB OyMaru, HaxoJIIuXcs B CTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAUYMUTEIHLHO OOJIBIIIE TJIOMIAU TOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM MbI YBEIHMUMIN CYMMAPHYIO IJIOMIAb TOBEPXHOCTH OyMaru? (Y MeHblIeHueM 00beMa OJTHOTO JIUCTA)

3.7 Hanooovekmol u 00yc108/1eHHOCHIb UX YHUKAIbHBIX C6OIICHIE PE3KUM Y6eIudeHUeM NI0UA0U NOBEPXHOCMU YACMUY'
HAHOYACTHIIBI, HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, ICHIPUMEPHI, IICOJUTHI, KBAHTOBBIC TOYKH.
lIpoexmnas 3a0aua Ne 4. Haliqure miomaab CBOEH 4epermHON KOPOOKH U CPAaBHUTE €€ C MIIONIAbI0 TOBEPXHOCTH
OOJIBIINX MOJYIIAPHI U YepenHoi KopoOkH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.

OOBbsicHeHHe: 0OJIbIIAs TIIOMAb OOJIBIINUX MOTYIIAPUNA OOBSICHAECTCS HATMYMEM MHOTOUMCIICHHBIX CKJIAJIOK.
Oxcnepumenmanvhas 3aoaua. Ha cTonax HaxondTcsl cTaidbHas KHOIKA, XKEJIE€3HbII I'BO3/lb, KyCOYEK MEIHOM MPOBOJIOKH,
MeJTHasl CKperKa, TPaHyJIbl aTIOMUHHUS U [IMHKA, IITATUB C MPOOUpKaMU, cossiHas kucioTa. [loMecTtrute mpeasioxkeHHbIe
TeJa Ha JIHO MPOOUPOK U T0OOABHTE 3aTEM COJITHYIO KUCIIOTY (BBICOTA CTOJI0A KUIKOCTH MPUMEPHO 1,5¢cMm).
OnumurTe, 4TO BbI HAOMIOAAETe B KAXKI0W U3 TPOOHPOK.
3HAKOMCTBO C JIEKTPOXUMHUYECKUM PsIIOM HANPsHKCHUN METAJIJIOB.
Ha3Banue oOwekra | HazBanue metainna, u3 Uro Habmrogaem JleBee unu npasee oTHOcUTENBHO Ho B
KOTOPOTO CHEJIaH 00BEKT AN1/XUM pALY

BriBOA: ¢ KMCITOTOM B3aUMOAEHUCTBYIOT METAJUIBL: ..........
C KMCJIOTOM HE B3aMMOAECHUCTBYIOT METAILIBL: ........
- 3apanue o yueOHuKy M.A. AXMeToBa: 03HaKOMbTECH C TEKCTOM Ha c. 13.




- C KakuM BbI CTOJIKHYJIMCh poTUBOpeuneM? Menp u cepedpo B HAHOCOCTOSIHUSIX CITIOCOOHBI B3aMMOJICHCTBOBATD C
KHCJIOTaMU. Y BEJIMYEHHUE IJI0MA U TOBEPXHOCTH PEArMPYIOIIMX YACTHIL BIUAET HE TOJIBKO Ha CKOPOCTh PEaKIIUU
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B nonckax KOJUIOUIHBIX PACTBOPOB)
4. Xummus HA CTPaKe 310POBbSI.
4.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
IIpakmuueckas yacme.
N3roToBieHre MOJEI MOJIEKYIIbI Homa. DIeKTpoHHas, rpaduyeckas popmyina oaa
[IpoekT «OOHapykeHHUe KpaxMasa B IPOAYKTaX MUTAHUS.
4.2 «Mapzanyoeka». Illepmanzanam xanus. Maprasel U €ro CTETIEHU OKUCIICHUS
Ilpakmuuecxas yacme.
OnpeneneHne MacCcoOBOM T0JIM KUCIOPO/1a B MOJIEKYJIE IEpMaHraHaTa Kajausl.
PacueT oTHOCUTENBHOM MIIOTHOCTU KUCIIOPOJA MO BO3AYXY.
CoOopka npubopa sl NOTYyYEHUs KUCIOPO/1a METOJOM BBITECHEHHUS BO3/1yXa.
OkcnepuMeHT: cOopka nmpubdopa s pa3ioKeHus epMaHraHaTa kanus. KauecTBeHHas peakuys Ha KUCIOPO/I.
[{BeTHBIE peakUy ¢ IEPMAaHraHaTOM Kaius (Hamp., IEpMaHTraHat Kaius U cyiab(QUT HATPHs, JIp.)
4.3 Ilepexucw sooopooa. Ceolicmea u npumeHnenue nepoxcuoa 6000pooa. CTeneHb OKUCICHUS KACIOPOIa B MOJIEKYJIC
MepOKCcHUa BOJIOPOIA.
Peakius pa3znoxeHus nepokcuaa Boaopoa. Kak npoBecTr S3KCIepuMEHT.
Karanuzatopsl. Okcua maprania (1V), hbepmeHT katanasza — KaTaau3aTopbl PEaKIuu Pa3i0KEHNU.
Ilpakmuueckas wacmeo.
Oxcun mMaprasnia (1V): nanucats GopMyiy BelecTBa U ONPECTUTh CTENIEHb OKUCIICHUS.
Tpu mpoObupku, B KaxkKA0H HAXOJUTCS HECKOJIBKO MJI alITEUHOM MEPEKUCH BO0POia. Bo BTOPYIO U TPEThIO TPOOUPKHU
MOMECTHUTE COOTBETCTBEHHO okcu Mapraniia (1V) (Ha koHumke mmaTess) U CBeXKeHaTepThI kapTodensb (Ha KOHIUKE
HITIATENs).
Howmep npobupku | Uto nodaBuiu Yro nabmogaem

Hanucarb ypaBHeHHE peakiui ¢ 0003HaYCHUSIMH YCIOBUMN €€ MPOTEKaHMUsL.
[Tpoucxoaut nu peakuus B nepBoid mpodupke? [Ipeanoxure npubop A NOTyUeHUs BOJOPOAA MIPH Pa3I0KEHUH
IIEPOKCHIa BOIOPOIA.



4.4 Auemuncanuyunosasa kucioma. Ackopounosasn kucioma. KucioTHOCTb cpefibl. pH — MHIUKATOPBI CBOMMH PyKaMH.
IIpaxkmuueckas uacmo.
Onucanne pusmueckux cBocTB. [IpurotoBiaeHne pacTBOPOB  alETHICATHUIIMIOBON U aCKOPOMHOBON KUCIOT.
JleiicTBue nnanKaTopoB (peHondranenna, JaKkMyca 1 METHIOPAHKa) Ha UX PACTBOPBIL.

WHJAKATOPbI ALeTUIICaTUIIOBAS AcKOpOMHOBAs KHCIIOTA
KHCJIOTa

denondranenH

Jlakmyc

METHIIOPAHK

[TpuroroBneHue oTBapa KpacHo! KamycTsl. HabmoeHre nu3MeHeHus iBeTa 0TBapa B pa3HbIX pacTBOpax (yKCycHas,
JMMOHHAs1, aCKOPOMHOBAsI KMCIIOTHI, [IOBAPEHHAsI COJIb, TA3UPOBAaHHAs BOJIa, HAILIATHIPHBINA CIIUPT, MUILIEBAs COAA, PACTBOP
MBbLJIa U CTUPAJIBHOTO MOPOIIKA).

B3aumopeiicTBrue ackopOMHOBOM KUCIIOTHI € HoAOM. Bonpoc: 1715 kKakuXx 1eseil MOKHO UCIOJIb30BaTh ATY peakiuio? (ams
0oOHapyKEeHHsI ACKOPOMHOBOM KUCIIOTHI B IPOAYKTaX MUTAHMS).

1 peareHT acKOpOMHOBAsI KHCIIOTA 2 peareHt Yro HabmogaeM npu ux
. B3aMMOJICUCTBUH
nong

dus3nyecKkue CBOMCTRBA: dusnueckue
CBOMCTBA: .........

4.5 «3enenka» unu opunnuanmoeslil 3eaensiil. 1{Bet nopomkooOpa3Horo OpUIIMAHTOBOIO 3e1eHoro. [IpakTudeckoe
3Ha4YCHUE U TIOTyUCHHUE.
IIpakmuueckas yacmeo.
duznueckre CBOMCTBA OPUILIMAHTOBOTO 3€JIEHOTO
Kaxk moka3ath Mo yIiHHOCTh OPHILIMAHTOBOTO 3eJieHoro. [IpoBeneHune mocine10BaTeIbHBIX PEaKIuii B OAHOM MPOOHPKE C
OpUJUTHAHTOBBIM 3€JIEHBIM: BHaYajle B MPOOUPKY 100aBUTh KOHIIEHTPUPOBAHHOM COJISTHOM KHCJIOTHI, a 3aTEM pacTBOpa
menoun NaOH. Odopmitenne paboThl IO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: KaK 3a(pUKCUPOBATIHN PE3YIbTATHI
AKCIIepUMEHTA (M3MEHEHHE 11BETA, BHITIAICHUE OCAJIKa).



[IpoekT «MOXHO JH UCIIOJIb30BATh OPUIUIMAHTOBBIN 3€JICHBIN KaK HHIUKATOP KUCIOTHOCTU CPEIIbD)

4.6 «Mbino uydecnoey: XO3MCTBEHHOE U TYaJIETHOE, KUIKOE U TBEPJIOE.
lIpaxmuuecxas yacmeo.
JlericTBUE TaKMycCa Ha pacTBOP MbLJIA, PACTBOP CTHUPAIBHOIO IMMOPOIIKA
(IOKa3aTEeNBCTBO MIETOYHOTO XapaKTepa MOIOIUX CPEACTB). M3yueHre 3STUKETOK TBEPAOTO U KHUAKOTO MbLIa (pa3inyne B
XUMHUYECKOM cocTaBe). PacTBopeHne Mbliia B )KECTKON U TUCTUILTUPOBaHHOM Bojie. Dpdext Tunmans.
[Ipoext «MpbLTOBapEeHUE»

5. Xumug numum

5.1 Caxap, kpaxman, yennio103a — poOCmMEEeHHUKU 2IOKO3bL.
Yro takoe quader. I mMKkeMu4ecKuil UHAEKC NPOAYKTOB NUTaHUsI. XHUMUYECKUE MOJICIACTUTENN U UX KOBAPCTRBO.
IIpakmuueckas yacmeo.
Omnpenenenre NpOAYKTOB ¢ BBICOKUM INIMKEMHUYECKUM MHAEKCOM (paboTa ¢ Tabiaureil).
OnpenensieM MOJCIACTUTENN: acapTam, copour .... (Pabora ¢ sTukeTKamu.
OnbIT: B3aUMOJEHCTBUE TIIFOKO3bI € ruapokcuaoM Meau (I1), cBexenpuroToBIIE€HHBIM.
HccnenoBanne n3MEHEHU COACPKaHUS IIFOKO3bl B KPOBU IOCIIE  COAIaHCHUPOBAHHOTO 00€a U Mocie YIoTpeOaeHus
¢dacTdyna: KUPUEIIKOB,YUIICOB, CIAJAKUX Ia3UPOBAHHBIX HAUTKOB.

5.2 Anwomunuii: eenuxuil u yycacrnutiil. IloaeMy He clemyeT MOIb30BaThCS ATFOMUHUEBOH mocyAoi? CONepHUK KaJIbITUs.
Ocreonopo3. MeTaiuibl KOHCEPBHOW OaHKH.
lIpakmuueckas paboma.
CaoiicTBa aJIFOMUHMS U 00JACTH IPUMEHEHUSI AJIFOMUHUS HA OCHOBaHHMHU €ro CBOMCTB (rmoBTOopeHue). CocTaBUTh TaOHUILy,
KJIACTEP UIIU CXEMY.
[TpoBeneHNEe XUMUUECKHUX PEAKIIUN, XapaKTepU3yOMIX aM(pOoTepHbIe CBOWCTBA COSMHEHUN ATFOMUHUS.
OnbIT 1. AFOMUHMI U COJIIHAs! KUCIIOTA.
OmnebiT 2. Xiopu antoMUHUS U TUAPOKCU HATPUS
OmnbiT 3. 'mapokcu antOMUHUS U COJISTHAs KUCTIOTa
Omnpbit 4. ['mapokcua ATIOMUHUSL M TUAPOKCUJT HATPUS

HasBanue onbiTa | UTo Habmo1aeM YpaBHEHUE XUMUYECKOU peakLiuu

BeBOm: ..ol
[Ipoekt «Ee BenmnuecTBO — KOHCEpBHAs 0aHKa: SKCIIEPUMEHTAILHOES OIIPEICIICHIE METAJIIIOBY.



5.3 Ykcycnana kucnoma. CTONOBBIN yKCyC, YKCyCHAsI SCCEHITHS, JISAsIHASI YKCyCHAsl KUCJIOTa: B ueM pa3Huia. CBoiicTBa

YKCYCHOM KUCJIOTHI U €€ puMeHeHue. OU3N0T0THYECKOE BO3ACMCTBUE KUCIIOTHI.

IIpakmuueckas paboma.

CocTtaBieHre TOHATUHHOM CXEMBI: «UTO s 3HAI0 00 YKCYCHOM KHCIIOTe»  (MHIMBUIYaIbHO, THUOO0 B TPYIIIE).
PacueTr koHUEHTpaly KUCIOThI IPU €€ pa30aBICHUU.

KucnorHocts pacTBOpOB NMUIEBOM CONBI U YKCYCHOW KUCIOTBHI.

[Namenre nuIeBor CoAbl YKCYCHOM KACJIOTOM: MPU3HAKU XUMUYECKOU

peakiuu (BbIJEICHHUE ra3a, pe3Koe yBeINUYeHHe 00beMa peakIMOHHONU cMecH). [IOBTOPUTH peakinio raieHust CoJIbl C
UCIOJIb30BAaHUEM MHAMKATOPA (HAIp., OTBapa KPaCHOKOYAHHOM KarycThl). i1 yero Heo0xoauMo ObLIO0 MPUMEHEHHE
WHJHUKaTopa?

OOpatuTh BHUMaHUE, YTO BBIJICJICHUE Ta3a YaCTO COMPOBOXKIACTCS

yBEJIMUEHUEM 00beMa peakIMOHHON cMecH. Kakue Mepbl Ipe1oCTOPOAKHOCTH

HY>KHO COOJIIOJIaTh MTPU MPOBEJCHUN TAKUX PEAKIUN?

5.4 «Conenasn nawa yncusznv) (OBapeHHAs COJb, MOTAIll, [IyTamMaT HATPHUSL. ... ... riiayoepoBa coJib, MEAHBIN Kymopoc...... )
[InmeBas coma, muTHEBas COAA, KaJbLIMHUPOBAHHAS COAA, KAyCTUYECKAs COAA: OJIMHAKOBBIC WJIM Pa3HbIC BEILIECTBA.
KauecTBeHHbBIEC pEaKIIUU B XUMUH.
lIpakmuueckas paboma
OnpenenuThb: Kakoe U3 BeECTB (MUIIeBask CO/Ia, KAyCTUYECKas coja, KalbIIMHUPOBAHHAS COJIA) SIBISIIOTCS COJISIMU
YTOJIbHOM KUCITOTHI.

Omnpit 1. [lelicTBUE MHIUKATOPAMU.
OmnpiT 2. [lelicTBUE HA PACTBOPHI MUIIIEBOM U KAYCTHUYECKOMN CO/Ibl YKCYCHOW KUCIIOTHI
Ha3zBanue omnbiTa Urto Habnrogaem BriBog

BreiBOg: ..........

[IpoBeneHre OMBITOB MOATBEPKIACT, YTO MUIIEBAs CO/IA, KAIBIIMHUPOBAHHAS COa — 3TO COJIM CJIa00# YroJbHON KUCIIOTHI,
a KayCTHYeCKasi CoJia — paCTBOPUMOE OCHOBAHUE.

OO6CyuTh, KaK 10Ka3aTh OMBITHBIM MYTEM, YTO MHUIIEBAS COJA SBISETCS KUCIIOM COTBIO.

5.5 Bpeo numpamoe: mugh unu npaeoa. I1onp3a HUTPATOB: BAXKHEWUIIINE MUHEPATbHBIC yIOOPEHUS KaK HUCTOYHHK a30Ta.
KpyroBopor a3zora. [louemy BeHepruHa MyXO0JIOBKA IMOETAET HACEKOMBIX (TaK OHA BOCIIOJHSET HEAOCTATOK a30Ta B
00JIOTUCTHIX MecTax). HuTpaTel B KauecTBe MUIEBLIX KOHCEPBAHTOB. Kakue nmpeBpaIieHus MpoucXoasaT ¢ HUTpaTaMHU B
OpraHu3Me 4ejaoBeKa. A30T U €ro CTeIICHH OKHUCIICHHS.



IIpakxmuueckas uacme.
Omnpenenenre MacCOBOM JI0JIM a30Ta B KaJIHIHOMN, HATPUEBOWM 1 aMMOHUIHOM cenuTpe. BeIBo: kKakoe u3 HUX Oonee
LIEHHOE a30THOE YJI00pEeHHUE.
[Ipoekt «BausiHre a30THRIX YIOOPEHHI HA POCT CaXKEHIIEB (acCOII.
6. Pabota Haj npoekTamMm — 5 4
1. Oman evibopa memvol, nocmanoxku yeau, 3a0ay UCC1e008aHUSL .
2. Oman 8v108uUdICeHUs 2UNOME3bL.
3. Dman nnanuposanusi nymu 00CMudiCeHus yeel Uccie008amenbCKux (NpoeKmuslx) pabom u blbopa HeoOX00UM020
UHCMPYMEHMAPUSL.
4. Dman nposedeHus yuebH020 Uccied08anus (NpoOeKmHuolU pabomol) ¢ NPOMENCYMOUHBIM KOHMPOJIEM 3d XO0OM GbINOIHEHUSL
U Koppexyueti pe3yibmamos.
5. Dman ogpopmnenus, npeocmasierus (3auumol) NPOOYKmMa npoeKmHou pabomol



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS IPOTrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs TOCTUTAIOTCS B XO€ 00YUYEHHS 110
BHEYPOUHOH €ATEIbHOCTU « XMMUSI BOKPYT HAC» B €AMHCTBE YU€OHOW U BOCIIUTATENIBHOM I€ATEIbHOCTU B COOTBETCTBUHU C
TPaJULIUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IPUHATHIMU B OOLIIECTBE
IpaBUJIaMU ¥ HOPMaMHU MOBEACHUSI U CIIOCOOCTBYIOT MTPOLIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMATM3ALMN 00YYatOIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYUAIOIIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpUEHTALUI U PACIIUPEHUE OMbITA ACSITEIBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIEAHIO, TIOHUMAHH 3HAYCHUS
XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEPHOU HH(POpMALIUEN O TEPEIOBBIX
JTOCTHKEHHSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa
M 00IIIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

NPEICTaBICHUS O COLMAIIbHBIX HOPMaXx U MpaBMJIaxX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HON, YUEeOHO-HCCIIEA0BATEIbCKOM, TBOPUECKON U JPYTHUX BUAAX AEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM ESATEIBHOCTH MPHU BBIMOJIHEHUN YUE€OHBIX, TO3HABATENIbHBIX 3a/1a4, BHIIIOJHEHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3aHUU YU€OHBIX POEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHUIO U B3aMMOITOMOIIH B TpoIiecce
ATON yueOHOM AESITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYNKH CBOUX TOBApHILEH C MO3UIIMH HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE TPEICTABIICHUS O BEUIECTBE U XUMHUECKOW PEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABIIAIOIINE OCHOBY JIJIsl TOHUMaHUS CYIITHOCTH HAYYHON KapTHHBI MUPA, TPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AUMOCBS3SIX Y€JI0BEKa C MPUPOJAHON CPEAOM, O POJIM XMMHUU B IO3HAHUU ITHX
3aKOHOMEPHOCTEN;



MO03HABATENIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TIOJYyYE€HUE HOBBIX 3HAHUN IO XUMHH, HEOOXOUMBIE 111 00BICHEHUS
Ha0JII0/TaeMBIX MPOIIECCOB U SIBJICHHI, MO3HABATENbHOM, MH()OPMALIMOHHON U YUTATENbCKON KyJIbTYPbI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOd, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU
UH(GOPMALIMOHHBIX TEXHOJIOTHII;

MHTEpeC K 00YUYCHUIO U TTO3HAHUIO, JTF0003HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000pa30BaHUIO, POSKTHON U
MCCJIEI0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIIPaBJICHHOCTU U YPOBHS 00yUYEHUS B JaIbHEMIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHME [IEHHOCTU XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 370POBBIM 00pa3 KU3HHU,
OCO3HaHUE MOCIEACTBUN U HENPUSITHE BPEIHBIX MIPUBBIUEK (YIIOTPEOJIEHUS aIKOTOJIs, HAPKOTUKOB, KypeHUs), HEOOXOIMMOCTH
cOOJII0ICHUS ITpaBUJI O€30MACHOCTH MPU OOPALIEHUH C XUMUYECKUMHU BELIECTBAMU B ObITY U pealbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPAKTUUECKOMY U3YUYEHHIO MPOPECCH U TpyJa pa3IudyHOIO poja, yBaXKEHUE K TPYAY U pe3yabTaTaM TPYIAOBOH
JEeSTENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMHH, OCO3HAHHBIN BIOOP WHIWBHIyaTbHOU
TPAEKTOPHH MPOAOHKEHHS 00pa30BaHus ¢ YUETOM JJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX HHTEPECOB
Y NIOTPEOHOCTEH, YCTeIHOM MPOo(HECCHOHABHOM NESITEILHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUN, TOTOBHOCTh aallTUPOBATHCS
B PO ECCUOHAIBHOM CPEJIE;

6) IK0JI0rHYeCKOro BOCTIMTAHNS

AKOJIOTUYECKHU LEJIECO00pa3HOE OTHOIICHHUE K MPUPOJIE KaK UCTOUYHUKY KU3HHU HA 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS,
MOHUMAaHUE EHHOCTH 3JJ0pPOBOr0 M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHNE LIEHHOCTU COOIIOICHUS MTPaBuJl O€30MacHOT0 TIOBEIEHUS IpU padoTe ¢ BELIeCTBaMH, a
TaK)Xe B CUTyallUsX, YTPOXKAOIINX 30POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOJIy4aeMble MPU U3yUYEHUU XUMUH, JJIs1 PeLICHUS 3a/1a4, CBI3aHHBIX C OKpY KaroIen
MPUPOJIHOM cpeoH, 17Isl MOBBIIICHUS YPOBHS YKOJIOTUYECKON KyJIbTYPhl, OCO3HAHUS TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKIX
npo0JieM U IMyTel UX peleHus IOCPEeICTBOM METO0B XUMUH, SKOJIOTMUYECKOIO MBIIUICHUSI, yMEHHs pyKOBOJCTBOBATHCS UM B
[I03HABAaTEJIbHOW, KOMMYHUKATUBHON Y COLMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMeTHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE 1711 (GOPMUPOBAHMSI MUPOBO33PEHHMS OOIIIEHAYYHbIE
MOHSATHUSA (3aKOH, TEOpHUs, IPUHIUII, TUIIOTE3a, (DAKT, CUCTEMA, MPOLIECC, SKCIIEPUMEHT U JPYToe€.), KOTOPBIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUMN U3 3TUX MPEeaIMETOB (POPMHUPOBATH MPEACTABICHHE
0 LIEJIOCTHOW Hay4YHOW KapTHUHE MUpPA, U YHUBEpCaJIbHbIe yUeOHbIE AeCTBUS (TO3HABATEIbHbBIE, KOMMYHUKATUBHBIE,
PEryJISITUBHBIE), KOTOPbIE 00ecrneunBaoT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM eI TEeTbHOCTH.



Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHHMS UCIIOJIB30BATh NPUEMBI JIOTUYECKOI'O MBIIIJIEHNS [IPA OCBOCHUM 3HAHUM: PACKPBIBATH CMBICII XUMUUYECKUX TTOHATUN
(BBLIETATH UX XapaKTEepPHBIEC PU3HAKHU, YCTAHABINBATh B3AUMOCBS3b C APYTUMH MOHATHIMHU ), UCIIOIb30BaTh MOHATHUS IS
OOBSICHEHHSI OTACNBHBIX ()aKTOB U SIBJICHUMN, BRIOWPATh OCHOBAHMS U KPUTEPUU I KIACCU(PUKALNN XUMUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIUi, yCTaHABINBATh IPUYMHHO-CIICICTBEHHBIC CBSA3H MEXKAY OOBEKTaMHU U3yUEHUs, CTPOUTH JJOTHUYECKHE
paccyxeHus (MHAYKTUBHBIE, TEAYKTUBHBIE, [10 AHAJIOTUH ), JIEJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE IPUMEHSTH B IIPOLIECCE TTO3HAHMSI TOHATHS (IIPEAMETHBIE U METAPEIMETHBIE), CHMBOINYECKUE (3HAKOBBIE)
MO/IEJIH, UCIIOJIb3YEMBIE B XMMHH, ITPEOOPa30BbIBATh IIMPOKO IPUMEHSIEMbIE B XUMUU MOJIENIbHBIE IPEACTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUEcKasi popMyJsia U ypaBHEHHE XMMUUECKON peaklMy — pU PEeIIEHUH y4eOHO-
II03HABATEJIbHBIX 3a/1a4, C YYETOM dTUX MOJEIIbHBIX IIPEICTABICHUIN BBIABIIATL U XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU
U3Yy4aeMbIX 00BEKTOB — XUMUYECKHUX BEUIECTB U XMMHUUECKHUX PEAKIHi, BBISBIATH 001IME 3aKOHOMEPHOCTH, IPUYNHHO-
CJIEZICTBEHHBIE CBSI3M U POTUBOPEYMS B U3y4aEMBbIX IPOLIECCAX U SABICHUSX.

Bba3oBble ucciaenoBarebcKue 1eHCTBUA:

YMEHHE UCIOJIb30BATh MIOCTABJIEHHBIE BOITPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUSA, A TAK)KE B KAUECTBE OCHOBBI JIJIS
(hopMHpPOBaHUS TUIIOTE3bI MO MTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETEHHUE OIBITA MO IJIAHUPOBAHUIO, OPraHU3aLMU U IPOBEICHUIO YUEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh
3a X0JIOM IPOolLIecca, CAMOCTOSITEIbHO IPOTHO3UPOBATh €0 pPe3ybTaT, POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJibTaTam
MPOBEAEHHOIO OMNBITA, UCCIEAOBAHMS, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BbIOMpaTh, aHAJTM3UPOBATH U UHTEPIIPETUPOBATHh HH(OPMALIKIO PAa3IUUHbBIX BUJOB U (DOPM MpecTaBICHMS,
MOJIy4YaeMy0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIOMYJIsIpHAs JTUTEpaTypa XUMHUYECKOTO COACpKaHMsI, CIIpaBOYHbIE TOCOOMS,
pecypcbl IHTepHEeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMALIHUIO;

yMEHHE MPUMEHSTh Pa3IMuHble METO/IbI U 3aIPOChI IIPU MOUCKE U 0TOOpe MHPOPMAIIMU U COOTBETCTBYIOLINX JaHHBIX,
HEOOXOUMBIX JIJIsl BBIMOJIHEHUS yYeOHBIX U IMO3HABATEIBHBIX 3a/1a4 ONPeeIEHHOIO THIa, TPUOOPETEHUE OIbITA B 00JaCTH
MCIIOJIb30BaHUs MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJIaJCHUE KYJIbTYPO aKTUBHOTO UCIIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO0 POpMY MpeacTaBiIeHus: HHOpMauu U
WJUTIOCTPUPOBATH PEIllaeMble 33/1a4i HECIOXKHBIMH CXEMaMHU, JUarpaMMaMu, IpyruMu opmamu rpaduki 1 ©X KOMOMHALUSIMY;

yMEHUE UCMO0JIb30BaTh U AHAJIU3UPOBATH B MPOIECCE YUEOHOW U UCCIIEN0BATENBCKON AeATEIbHOCTH HH(POPMALIUIO O
BJIMSIHUY TTPOMBIIIJIEHHOCTH, CEIBCKOTO X0351UCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYIKAKOLIEH TPUPOTHON CPELBI.

KomMMyHuKaTHBHBIC YHHBeEpPCalbHbIE y4eOHbIE JeHCTBUS:



YMEHUS 33/1aBaTh BOTIPOCHI (B X011 Juaiora v (Uiin) TUCKYCCHH) TIO CYIIIECTBY 00CYX1aeMOoi TeMbI, POpMyIUpPOBATH CBOU
MPENJIOKEHHUS] OTHOCUTENBHO BBIITOJIHEHHSI PETIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIIATH MOJYyUYEHHBIE PE3YJIbTAaThl I03HABATEIBHON JEATEIbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; 1€JaTh
MPE3CHTALNIO PE3YJIbTaTOB BHIMOJIHEHUS XUMHUECKOTO IKCIIEPUMEHTA (J1aOOpaTOpHOTO OIbITa, 1a00paTOpHOI pabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOI0 MPOEKTA);

YMEHUS y4eOHOT0 COTPYAHNUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MMO3HABATEIBHON U UCCIIEI0BATEIBCKON AEATENBHOCTH
IPU PELICHUU BO3HUKAIOIIUX MTPOOJIEM HA OCHOBE YUETa 00IIMX UHTEPECOB U COIIACOBAHUS MO3ULMN (00CYKIeHMsI, 0OMEH
MHEHUSMH, «MO3IOBBIC IITYPMBbD», KOOPANHALAS COBMECTHBIX IEUCTBUI, OIIPENEIICHNE KPUTEPUEB 10 OLIEHKE Ka4eCTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:YMEHHE CAMOCTOSTENBHO ONPEIEIATh UEIH IEATEIbHOCTH,
IJIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIHUPOBATH U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTD, BEIOUPATh
HauOozee 3 PekTUBHBIE CLIOCOOBI pelIeHHs Y4eOHbIX U MO3HABATEIbHBIX 33a4, CAMOCTOSITEILHO COCTABIISATh WIH
KOPPEKTUPOBATH MPEIOKEHHBIN AITOPUTM ACHCTBUI NIPU BBIMOTHEHUH 33JaHUM C YUETOM MMOJYUYEHHUsI HOBBIX 3HAaHUH 00
M3Yy4aeMbIX 00bEKTaX — BEUIECTBAX M PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOI'O PE3YJIbTATA 3asBJICHHOM 1IeJIU, YMEHUE
MCIIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIAraéMbl€ B YCIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB M0 OCBOECHUIO 0053aTEIbHOTO COIEPKAHUS, YCTAHOBIEHHOTO JAHHOU (heiepanbHOn
pabouel mporpaMMoi, BBIACIISIOT: OCBOCHHbIE 00YYatOUIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBHM, crienupuiecKkue
JUTSl IPEAMETHOM 001acTh « XUMUSD), BUBI IE€ATEIHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMSI, €T0 UHTEPIPETALIMH, PE0OPA30BAHUIO
Y TIPYMEHEHUIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYALIUAX.



TeMaTHyeckuii IJIaH nmporpaMmmabl BHeyquHOﬁ HCATCJIBHOCTH

«XUMHA BOKPYT HAC»
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09.09
1 |BBegenme. (2u.) 2
MecTo XMMUU B €CTECTBO3HAHUM 1 1-2
16.09
Paznean 2. Bemiectsa. [Ipuemsl 0OpaiiieHus ¢ BellecTBaMHu. 1 23.09 1-4
JKCIePUMEHTAJIb -
HbIE OCHOBLI [IpaBuia O6e3omacHoO# pabOTHI TPU MTPOBEACHUU 1 30.09 1-6
xumun. (84.) sKcepuMeHTa. TexHuka 1abopaTopHbBIX pabdoT. 3 '
Harpearenbpabie mpuOOpHI. 1-6
2 P prbOP 07.10
YucTele BemecTBa, 0c000 YHCTHIE BEIISCTBA. 1 1-6 JlaTunk
[Tpumecu. Cmecn. PIIEKTPONPOB
14.10 O)IHOCTI/I,V
Qg poBoit

MUKPOCKOIT




M@TOI[LI IIO3HaHHA B €CTCCTBO3HAHHMU.

2-5

21.10
Bopa. PactBopsl. Mopckas u npecHas Boja. 1 JlaTunk
buonoruyeckue XKuaKocTu 11.11 TeMIiepary-
pBI
MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA, WU 1-2 JlaTunk
IPOLICHTHAs KOHIICHTpAllKs BEIIeCTBa B paCTBOPE 18.11 ONTUYECKOU
MJIOTHOCTH
Hacebrmiennbie 1 epechIieHHbIE PACTBOPHI. 1-4 [{udposoit
25.11 MUKPOCKOIT
Pa3gea 3. MoenupoBaHue 1-6
02.12
3HaKOMHUMCS C
MHpOM Crpoenue BemniecTa. PazMepsl yactuil. 0912 1-6
HAHOYACTHII Hanouactunel .
(84.) Kosutongabeie CHCTEMBI: TI0YBa, TJIHMHA, TPUPOTHBIC 1-6
BOJIBbI, BO3MTyX JIbIM, MHHEPAJIBI, XJI€0, MOJIOKO,
MAacIio, KpoBb. .. KoNIoniHbIe 1 HCTUHHBIE 16.12
[PacTBOPHI
MeTobI ¥ CpeICTBA YMITUPUIECKOTO MCCIICIOBAHUS 2312 2-5
Kak crerneHs n3MeIbYeHHOCTH BIIUSET Ha OOIIYIO 1
MJI0IAh COTPUKACAIOIITNXCS YaCTHIT 13.01
HaH00OBEKTHI 1 00YCIOBIEHHOCTD UX YHUKAIbHbBIX 1-2
CBOMCTB PE3KHM YBEIUUCHUEM TUIOIIAIN 20.01

IIOBCPXHOCTHU YaCTHUIL




Pa3znen 4. on. Bosrouka oga. Mox u3 anrexu 27 01 1-4
XUMHUSA HA CTPaKe
310poBbs. (64.) «MapranuoBkay. [lepmanranar kanus 03.02 1-6 AIIXP
[lepexuch Bogopoaa. CBONCTBA U TPUMEHEHUE 1-6 [1pubop ais
MepoKCcHUaa BOJOpoaa 10.02 MOy YEHUS
4 BOJOpO/Ia
ALeTUICATUIIIIOBAs KUCI0Ta. ACKOpOMHOBas 1-6
KHCJIOTa 17.02
«3eneHKa» Wik OPUILTUAHTOBBIN 3€ICHBIN 24.02 2-5
«MbU10 YyIECHOE» 03.03 1 JlaTunk pH
Pasnean S. Caxap, Kpaxmai, LeJIII0I03a — POACTBCHHUKU 1-2
[JIFOKO3BI 17.03
XUMUA MUITHA
(5u4.) AJIFOMUHUN: BEJIMKWAWA U Y>KaCHBIN 1-4
07.04
YKCyCHasi KUCI0Ta 1-6  [Jlatuuk pH,
MaTYNK
o 14.04 DIIEKTPOIIPOB
OJITHOCTHU
«ConeHas Hallla KU3HbY» 21.04 1-6
Bpen HUTpaToB: MU} WK MTpaBaa 1-6  Jlaruuk
28.04 QJICKTPOIIPOB
OJTHOCTHU
11 [Pa3me 6. 1.9man evibopa memwl, nocmanosku yeu, 05.05 2-5
3a0ay uccned08anusl . '




Padora Han
MPOeKTAMM.

(5u4.)

2.0man 6vl08udICeHUs 2Unomesol.

3.9man naanuposanus nymu 00CmMuiCeHus
yenetl uccied08amenbCKux (NpoeKmuulx) pabom
U 86100pa He0OX00UMO20 UHCIMPYMEHMAPUSI.

12 .05

2-5

19.05

1-6

4.9man nposedeHnust yuebHo20 UCcie0068aHUs
(npoexmuoi pabomul) ¢ NPOMEAHCYNMOYHBIM
KOHMPOIeM 3a X000M 8bINOJIHEHUS U
KOoppeKyuetl pe3yibmamos.

1-6

5.9man opopmnenus, npeocmasnenus
(3awumol) npoOYKma npoeKmHol pabomol

1-6

NTOI'O:

34

18

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JI5S1 YYEHUK
Xumus. 8 xknacce/I"abpuensua O.C., OctpoymoB W.I'., CnagkoB C.A., AkinonepHoe oomecTBo «M3aaTeancTBo
«IIpocBemenuney»; Xumwus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe obmiectBo «M3narensctBo «IIpocBenienner
* Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe odmiectBo «M3natensctBo «IIpocsemienuer

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
[Ma6puensu O. C., CnaakoB C. A. Xumus. Pabouune nporpammel. 7-9 kinaccbl

XUMHUS : Ypoku B 8 kiacce : mocodue st yuutens /H. H. I'apa
Xumus. Ypoku B 9 kiacce : nocodue s yuurtens /H. H. I"apa

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

PO, Conam TUA

HOU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET http:/www.chemnet.ru 'azera
«XUMHS» ¥ CAUT I yuIuTeNs «S uay Ha YpOK XUMUN»

http://him.1september.ru Enunas xomnexuus LIOP: TlpeameTHas koyeKIus « X uMusi»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAYYHBIE SKCTIEPUMEHTBI: XUMHUSI.
Komnekmus Poccuiickoro o61ieo0pa3oBaTeIbHOTO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onummuaaa mkoJIbHUKOB MO XUMUU

http://www.chemistry.ru JluctaHuimoHnHasi oluMnuazga mno XuMUM: TEIEKOMMYHHUKAIIMOHHBIN
o0pa3oBaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHiioHHbIE 3BPUCTUUECKHUE OJTUMITUAIBI IO
XUMHAH

http://www eidos.ru/olymp/chemistry 3anumaTenpHass XUMHUsI

http://www 104.webstolica.ru Knaccudukanust XaMU4eCKUX peaKiiui

http://classchem.narod.ru KouTpen — Xumus st Bcex: yueOHO-UH(DOPMAITMOHHBINA CAUT

http://www. nanometer.ru OHnaliH-cipaBOYHUK XUMUYecKuX 31eMeHToB WebElements
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