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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma BHEYpOUHOH JIEATENBHOCTH 10 XUMHM JJ1s1 10—11 KaccoB ¢ UCIIOJIb30BaHUEM
obOopynoBanus neHtpa «Touka pocra» Ha 0aze HeHTpa «Touka pocTa» MO3BOJSIET peann30BaTh
oOpa3oBaTelibHblE  IPOrPaMM  E€CTECTBEHHO-HAyYHOW  HamNpaBlIE€HHOCTH, pa3paboTaHa B
COOTBETCTBUU C TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHUA U C Y4ETOM
pexomennanuit denepanpHoro omeparopa ydebHoro mnpeamera «Xumus». OOpazoBaTenbHas
porpaMma IO3BOJISIET UHTETPUPOBATh peaiu3yeMble MOJIXObl, CTPYKTYPY U COAEpKaHHE MpPU
opranu3zanuu ooyuenus xumun B 10—11 kaccax, BBICTpO€HHOM Ha 0a3ze yueOHO-MeTOINYECKOT0
komruiekcoB (YMK) T'abpuensna O.C. Hcnonbs3oBanue obGopynoBaHusi «Touka poctay mpu
peanuzauuu qanHoi Ol mo3BosseT co3narek ycaoBUs:

¢ JIA paCIUPCHUA COLACPIKAHNUA IKOJIbHOI'O XUMHUYCCKOT'O O6p330BaHI/IH;

* ]ISl TIOBBIIICHUS MMO3HABATEIILHOW AKTHBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-HAYYHOM
obOnacru;

*JUIl Pa3BUTHS JUYHOCTH peOEHKA B mporecce OOYYCHHS] XHMHHU, €ro CIOCOOHOCTEH,
(bopMHUPOBAHUS U yIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

el paboThl ¢ OJApEHHBIMM ILIKOJBHUKAMM, OpPraHU3allMd UX Pa3BUTUS B Pa3IMYHbIX
obuacTax 00pa3oBaTeNbHON, TBOPUECKON AEATEILHOCTH.

OO0miee yncno 4acoB, OTBEACHHBIX JJISI BHEYPOUHOH JIESTEIFHOCTH Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanus, cocrasiseT 68 gacos: B 10 kiacce — 34 gaca (1 gac B Henenro), B 11 kmacce
— 34 ygaca (1 gac B Hezemto).

INJIAHUPYEMBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJIbTaThl
OO0yuaromuiics MoJy4yuT BO3MOXXHOCTD JUIsl QOPMHUPOBAHUS CIIEAYIOIMIMUX JIUYHOCTHBIX Y Y /I

® ONpeaACIICHUEC MOTUBAIUU U3YUCHUA yqe6Hor0 MaTepuraia,
® OLICHUMBAHNUEC YCBAMBACMOI'O yqe6H0ro MaTrepuraia, UCXOoAsd H3 COLUAIBLHBIX U
JIMYHOCTHBIX HGHHOCTCI\/'I;

. MOBBILIEHHE CBOEr0 00Pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3yUEHHIO
OCHOBHBIX HCTOPUYECKHX COOBITHH, CBI3aHHBIX C pa3BUTHEM XMMHUHU M OOLIECTBA;

® 3HaHHWEC IIPpaBUJI IMTOBEACHHUA B t-Ipe3BI)I‘-IaI‘/'IHBIX CUTyalluiX,

. OLIEHUBAHHE COLMAIBHOM 3HAYMMOCTH pOoQeccui, CBA3aHHBIX C XUMUEH;
. BJIaJICHHE MpPaBUIaMU OE30MAaCHOrO OOpAIIeHUsI C XUMHUYECKUMH BELIECTBAMHU U
000py/I0BaHUEM, MPOSIBIICHUE IKOJIOTMUECKON KYJIbTYpPHI.

MeranpeameTrHsblie pe3yabTaThl

Pezynamuenuvie

OOyyaromuiicss TOTYYUT BO3MOXKHOCTH ISl (DOPMHUPOBAHMS CIENYIOIIUX PETYISITUBHBIX
YV I:

s[IeJIeTIoNIaraHne, BKJIIOYash MOCTAaHOBKY HOBBIX Liesied, MpeoOpa3oBaHHE MPaKTHUECKON
3aJaud B TO3HABaTENIbHYIO, CAaMOCTOSTENIbHBIA aHaU3 YCIOBUH JOCTHKEHHUS eI Ha OCHOBE
yuéTa BBIJICJICHHBIX YUUTEJIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

*IUIAaHUPOBAHME TIIYTH JOCTIDKEHUS 1IeJiell; yCTAaHOBJIGHHWE LEJEBBIX MPHOPHUTETOB,
BBIJICJICHHE AJIbTEPHATUBHBIX CIIOCOOOB JTOCTIOKCHHS II€IM W BBIOOp Hamboisiee d(PPeKTHBHOTO
croco0a; * yMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs M YIPABJIATH UM;
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*yMEHHE MPUHUMATh PEIICHHS B MPOOJEMHON CHTYallMd; ® MOCTaHOBKAa Y4YEOHBIX 3aaad,
COCTaBJICHHE IIJIaHA U TTOCJICIOBATEIILHOCTH JICHCTBUIA;

* OpraHu3arys pado4yero Mecrta Mpy BBITOJTHCHHH XUMHUYECKOTO DKCIICPHUMEHTA;

* [IPOrHO3UPOBAHKME PE3YJIBTATOB OOYUCHHs, OIICHMBAHKE YCBOCHHOI'O MaTepHalia, OICHKa
KauecTBa W YPOBHSA IIOJIYYCHHBIX 3HAHUH, KOPPEKIUSA IIaHA M CHoco0a JIEHCTBUSA IPH
HEOOXOINMOCTH.

Ilo3nasamenshoie

OOyyaromuiics MOTYYUT BO3MOKHOCTD JJ11 POPMHUPOBAHUS CICAYIONINX TO3HABATEIbHBIX
YV I:

*TIOUCK U BbIICTICHUE HH(POPMALIHH;

*aHaJIU3 ycJIOBUI U TpeOOBaHU 3a/1a4yu, BEIOODP, CONOCTABIEHNE U 0OOCHOBaHME CrIOcoOa
pelIeHus 3a/1a9u;

*BbIOOp Hambonee A(PPEKTUBHBIX CIIOCOOOB PEIICHHUS 3aJadyd B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIOBMH;

¢ BBIIBUJKCHUC U 000CHOBaHHUE T'MIIOTEC3HbI, BLI60p crocoba eé IIPOBCPKU;
¢ CaMOCTOATCIIbHOC CO3OAaHHMC aAJIrOPpUTMa ACATCIIBHOCTH IIPH PCIICHUU HpO6H€M
TBOPYECCKOI'O U IMMOMCKOBOI'O XapaKTEpa,

°* YMCHHS XapaKTCPU30BaTh BEHICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;
* OIIMCBHIBAHUE CBOMCTB: TBépI[I)IX, KHUIKUX, ra3006pa3me B€OICCTB, BBIACICHHUEC HUX
CYLICCTBCHHBIX ITPU3HAKOB;

'I/I306pa)KGHI/IC coCTaBa HpOCTCﬁMHX BCIICCTB C IOMOIINBIO XHMHYCCKUX q)OpMyJ'I n
CYIITHOCTU XUMHNYCCKUX peaKHI/Iﬁ C IOMOIIBIO XUMHUYCCKUX ypaBHeHI/II\/’I;

*IIpOBEJCHHE HAONIOJCHUN, OINKCAaHWE NPU3HAKOB M YCIOBUH TEUEHUS XHUMHUYECKHUX
peakuuii, BBIMOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHajIM3a HaOII0eHU 3a
AKCIIEPUMEHTOM, pEUIeHHE 3a/]ay, MOJy4yeHHEe XHUMHUYECKOM HHQOpMalMK W3 PA3IUYHBIX
HUCTOYHUKOB;

°*YMCHHEC OPraHU30BBIBATE UCCIICAOBAHUC C LCJIIBIO ITPOBEPKU T'UIIOTE3;

®*YMCHHEC J€JIaTh YMO3AaKIOUCHUA (I/IHZ[yKTI/IBHOG " 110 aHaJ'IOl"I/II/I) " BBIBOJbI;
°*YMCHHC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX W XUMHUUYCCKUX ITpoLECCax,
KPUTHYCCKHU OTHOCUTHCS K HC@B,Z[OHB.y‘IHOfI I/IH(I)OpMaI_[I/II/I.

Kommynukamuenwie

Obyyaromuiics MIOJIyYUT  BO3MOYKHOCTh JUTS dbopMupoBaHUs CJIETYIOIINX
KOMMYHUKaTUBHBIX Y'Y /I

*I0JJHOE€ U TOYHOE BBIPAKEHUE CBOUX MBICIEW B COOTBETCTBUHU C 33Ja4aMU U yCIOBHUIMH
KOMMYHHUKAIIWH;

*a/IEKBaTHOE MCIOJIb30BaHUE PEUYEBBIX CPEJCTB AJISl yUaCTHs B AUCKYCCUU U apryMEHTalluu
CBOEH MO3UIMM, YMEHUE IPEICTABIATh KOHKPETHOE COJEpKaHHE C COOOILNEHHEM €ro B
MUCbMEHHOW M YCTHOH (opMme, ompesesieHne Crnoco00B B3aWMOAEWUCTBUSA, COTPYAHHUYECTBO B
noucke u cobope nHpopMaluu;

*OmpesieieHHe CIocOOOB  B3aUMOJAEHCTBUS, COTPYIHHUYECTBO B IIOMCKE U cOope
uHpOpMallUK, ydacTUe B JUalore, IUIAHMPOBaHHWE OOLIMX CIOCOOOB pPabOTHI, MPOSBICHUE
YBa)XKUTEJIBHOIO OTHOIIEHUS K APYTUM y4aIlluMCS;



*OIMHUCAaHUEC COACPIKAHUA  BbIIOJIHACMBIX I[CﬁCTBHfI C OCJIbIO OPUCHTUPOBKH B
HpCHMeTHOHpaKTquCKOﬁ JACATCIIBHOCTH,

* YMEHHMSI YUYUTHIBATh Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPAUHALIMY PA3JIMUHBIX TO3ULUNA B
COTPYJIHUYECTBE.

dbopMynupoBaTh COOCTBEHHOE MHEHUE U TIO3HIINIO, apTYMEHTHPOBATh M KOOPIUHUPOBATH
e€ ¢ mo3UIUsIMH MApTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHNSI B COBMECTHOM
JIeATEIbHOCTH;

* OCYIIECTBJIATh B3aMMHBIM KOHTPOJIb U OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* INITAHUPOBATh OOIIKE CIOCOOBI PadOThI, OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OLEHKY
neiicTBuil mapTHEpaA, yMeTh YOEXkK/1aTh;

* ICTIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPEICTBA /1JIsl OTOOPaKEHUSI CBOUX UYBCTB, MBICIICH,
MOTHBOB M TIOTpeOHOCTEH; oToOpakaTh B peud (OomucaHue, OOBICHEHHE) COJACpIKaHUE
COBeplIaeMbIX JIEHCTBUH, KaKk B (opMe IPOMKON COLMATM3UPOBAHHOM peud, Tak U B opme
BHYTPEHHEH peuu;

°pa3BUBATb KOMMYHHUKATUBHYKO KOMIICTCHUOWIO, HCIIOJb3Yysd CpCACTBa YCTHOﬁ u
MMMChbMEHHOM KOMMYHUKaIlUU ITpH pa60Te C TCKCTaMH y‘Ie6HI/IKa nu ﬂOHOHHHTeHBHOﬁ

JTUTEPATYpPOM, CIPaBOYHBIMU TAOJIHMIIAMU, MPOSBIISATh TOTOBHOCTh K YBOKEHHUIO MHOM TOYKHU
3peHus Ipu 00CYKICHUH PE3YJIbTATOB BHIIIOJTHCHHON PaOOTEHI.

IIpeameTHblie pe3yiabTarbl O0yyaromuics
HAy4UTCS:

*IIPUMEHATH OCHOBHBIC METO/IbI ITIO3HAHUA: H&6J’IIO)I€HI/IC, HU3MCPCHUEC, SKCIICPUMCHT,

* OIIMCHIBAThL CBOMCTBA TBépI[BIX, KHUIKUX, r33006pa3me BCIICCTB, BBIACITAA HUX
CYIICCTBCHHBIC IIPHU3HAKU;

®paCKpbIBaTb CMBICJI 3aKOHA COXpPAaHCHWA MAaCChl BEIICCTB, aTOMHO-MOHeKYHﬂpHOﬁ TCOPHHU,

*pa3jimuyaTb XHUMHUUYCCKHE U q)HSI/I‘leCKI/Ie SABJICHUS, HA3bIBATb IIPU3HAKU U YCJIIOBUA
MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

*co0Ir01aTh MIpaBmIia 6€30MacHO pabOTHI IPH MPOBEICHUH OTBITOB;
* TI0JIB30BATHCS J1a0OPATOPHBIM 000PYIOBAaHUEM U TTOCY/I0M;
*TI0JTy4aTh, COOMpATh Ta3000pa3HbIe BENIECTBA M PACIIO3HABATH HX;
* XapakTepu3oBaTh buzndeckue XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB  HEOPTaHMYECKUX COCAMHEHUN, TMPOBOJUTH OMBITHI, TOJATBEPKIAIOIIHE
XUMHUYECKHE CBOMCTBA M3yYEHHBIX KIACCOB HEOPTAHUYECKUX BEIECTB;

*PACKpBIBaTh CMBICH TMOHSTHUS «PACTBOPY», BBIUYUCIATH MAaCCOBYIO JOJIFO PACTBOPEHHOTO
BEILIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI C ONMPEIETEHHON MaCCOBOM JOJIeH

paCTBOpéHHOFO BCIICCTBA,

* XapaKTCPpU30BaTh 3aBUCUMOCTDb (1)I/IBI/I‘{CCKI/IX CBOMCTB BCIICCTB OT TUIIA KpHCTElJ'IHH‘-ICCKOfI
peHIéTKI/I, OMpECaACIIATb BU XHUMHYSCKOM CBSI3U B HEOPraHN4YC€CKUX COCINHCHHUAX

*paCKpbiBaTb OCHOBHBIC TIOJIOXXCHUA TCOpHUU BHCKTpOHHTH‘IGCKOﬁ
aucconumanu, COCTABJIATH YpPaBHCHUA BHCKTpOHHTI/IquKOﬁ Jucconanm  KHUCIIOT,

HIesIouei, Conei U peakiuii HOHHOTO 0OMEHa;
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*pacKpblBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH, OINpPEeneaTh
OKUCJIHUTCIIb U BOCCTAHOBHTCIIb, COCTABJIATH ypaBHeHI/ISI OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKkuuii;

*Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUUYECKON PEaKIINH;

*XapaKTePH30BaTh B3aMMOCBS3b MEXKJIY COCTABOM, CTPOCHHUEM M CBOWCTBAMH HEMETAJIOB
U METAJUIOB;

*IIPOBOJIUTH OIBITHI O TOJYYCHHID M HU3YYCHUI0O XMMHYECKHUX CBOMCTB pPAa3TMYHBIX
BEIIIECTB;

*TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MOBCEAHEBHOM kM3HU OOYYarONIUICS MOTYIUT
BO3MO>KHOCTh HAyUUTbHCS:

*BbIIBUT'aTh U IIPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BC€IICCTB
Ha OCHOBC HX COCTaBa U CTPOCHHUA, HX CIIOCOOHOCTH BCTYIIaTb B XHUMHYCCKHEC pPCAKIHUU, O
XapaKTepe U MPOAYKTAX PAZJIMIHBIX XUMHUYCCKUX peaKHHﬁ;

* XapaKTCpu3oBaTh BCHICCTBA II0 COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTAaHABJINBATb
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCKY JaHHBIMH XapaKTCPHUCTUKAMH BCUICCTBA,

*COCTABJIATL MOJICKYJIAPHBIC W IIOJHBIC MOHHBIC YPABHCHHA I10 COKpaHIéHHI)IM HWOHHBIM
YPaBHCHHUM;,

* IPOTHO3UPOBATH CIIOCOOHOCTE BEILECTBA MPOSIBJISATE  OKUCIUTEIbHBIC
WJIM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTEIICHEH OKMCICHUSI SJIEMEHTOB, BXOIAIINX
B €TI0 COCTAaB;

*BBIBUTaTh M TMPOBEPATH SKCHEPUMEHTAIBHO THIOTE3bl O PE3yJbTaTax BO3JIEUCTBUS
pa3IUYHbIX (PAKTOPOB HAa U3MEHEHUE CKOPOCTH XMMHUYECKOM peaklnu;

* MCIIOJIB30BaTh HpI/I06peTéHHI)Ie S3HAaHUA I OKOJIOTMYCCKHM T'PaMOTHOI'O IMOBCACHHA B
OKpYXKarolleu cpee;

*ICTIONIB30BaTh MPUOOPETEHHBIC KIIIOUEBbIE KOMIETSHIIMH MPU BBITOJTHEHUU MPOEKTOB U
pelieHnr y4eOHO-MCCIIeI0OBAaTeIbCKUX 3a/1ad M0 M3YYEHHUIO CBOWCTB, CIIOCOOOB MONY4YEHUS U
pacrio3HaBaHus BEIECTB;

* 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_[I/II-O 0 BCHICCTBAX U XUMHUUYCCKUX MTPOLECCAX;

*0CO3HABaTh 3HAUCHHE TEOPETUUECKHUX 3HAHWH 110 XUMHHA IS
MPAKTUYECKOM JIEATETLHOCTH YETIOBEKA;

*C03/1aBaTh MOJICNIM U CXEMBI JJIs PelIeHUs YUeOHBIX U TTO3HABATENbHBIX 33/1a4; TOHUMATh
HEO0OXOIMMOCTh COOMIOICHUS TIPEANMCAHIH, Pe/IaraéMbIX B MHCTPYKIIUSAX 110

HCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMUHU U Aap.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTH

10 KUIACC

Xumuueckas jadopaTopus
[lpaBuna TexHMKH O€30MACHOCTH MpPU MPOBEACHUU HCCIENAOBAaHUA MU XUMHYECKOTO
JKCIepUMEHTa. MeAMIMHCKas anTedyka B KaOMHETEe XUMHH. 3HAKOMCTBO C JaOOpaTOpHBIM
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obopynoBanueM. XpaHEeHHE MaTepUalIOB U PEAKTUBOB B XMMHUYECKOU nadopatopun. [udposas
nabopaTopus.

Xumuueckuii IKChepumeHm:. 3HAKOMCTBO C XUMHUYECKOW MOCYIOH, TpaBuiIaMu paboThI B
nabopaTopuu U mpuéMamu

oOpaiteHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

Tema 2. TeopeTudeckue 0CHOBbI OPraHUYeCKO XUMHH
Teopus ctpoeHust opraHn4eckux coequHeHni. CTpoeHrne OpraHMuecKUX COSIUHEHHM.

I'omousioru. 3omepsl.
Tema 2. YriieBogopoabl
Ankanbl. Ankenbl. Ankaguensl. Kayuyku. [IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB.
Ilpakmuueckue padomut
1. KauecTBeHHOE ompe/esneHue yriepojaa, BOAOPOJa U Xjopa B
OpPraHMYECKUX BEILECTBAX
2. Tlonmyuenue >tunena Iabopamopnusie onvimol
1.  KoHcTpynpoBaHue mapocTepKHEBbIX MOJIEKYJI OPraHUYECKUX BELIECTB
2.  OTHoIlIEHHKE YIIIEBOJOPOJIOB K PaCTBOPY MepMaHTraHaTa Kainusi 1 OpoMHOI BoJie.
Jlemoncmpayuonnule onvimaol
1. PagukanbHOE OpOMHUpPOBAHUE AIKAHOB
2. OszHakomileHHE ¢ KoJuteknuei «Kayaykum»
3. O3snHakomiieHue ¢ koyeknuen «HedTs 1 mpoayKThl ee nepepaboTKI»
4

O3zHakomiieHue ¢ kouiekuuen «KameHHbIN yroaby

Tema 3 «Kucaopoa- u azorcoaep:xaiiue oprannieckue BeuiecrBa CrupThl.
OI[HoaTOMHI)Ie U MHOIOaTOMHBIC CITMPTHI. Denonl.

Anpneruapl. KapoonoBbie KUCIOThL. CrioskHbIC A(UPHL. Y TIIEBOIBI.
AmuHbl. AMUHOKUCIOTHL. benku. Jladopamopnvie

onvimol

3.0kucneHue 0JJTHOATOMHOTO CIIUPTA B alIbJETH/]1

4Ka4ecTBEHHBIE pEAKIIMM HA MHOTOATOMHBIE CITUPTHI

5. KadecTBeHHBIE peakiliy Ha abIAeTHIbI

6. Omnpenenenue pH pacTBOpoB KapOOHOBBIX KUCIIOT 7. M3ydeHne CHIIbI OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

8. OmpeneneHne KOHCTAHT JTUCCOIMAIIMHA KAPOOHOBBIX KHUCIOT

9. Cnoxusle 3¢upsl. ['uaponus sTunaneraTa B NpUCYTCTBUU PACTBOpA MIETOUH.

10. Baustaue xKECTKOM BOABI HA MBLIO

11. CgoiicTBa yrieBo10B

12. Onpenenenue cpenpl paCTBOPOB aMUHOKHCIIOT

13. UccnenoBanue  cBoiicTB ~ OenkoB.  KauecTBeHHble — peaknuuu  Ha  OENKH.
Jlemoncmpayuonnsie onvimol

5. PactBopenue denomna B Bojge. KauecTBeHHBIE peakiiu Ha EHOI.



Tema 5. BbIcOKOMOJIeKYJISIPHbIE OPraHUYeCKHe COeIUHEeHUsA
[Tonmumepsl. MickyccTBeHHBIE U cUHTeTHUYECKHE ToauMepsl. [Inactmaccesl. BonokHa.
3agaun

1.Pemenue 3aa4 Ha HAXOXACHUE MOJICKYISIPHOU (OPMYIIBI OPraHHYECKOTO BEIIECTBA 110
€ro MJIOTHOCTH U MAaCCOBBIM JIOJISIM XUMHUYECKUX 3JEMEHTOB, BXOJSIIUX B €r0 COCTaB, WU IO
MPOJYKTaM CTOpaHHs.

IIpakT4yeckue padoTnl

3. Pacno3naBanue miacTMacc ¥ BOJIOKOH

JlabopaTropHblie ONBITHI
14. 3HaKOMCTBO C KOJIJIEKIUEN M1acTMacc

15. 3HaKOMCTBO C KOJUIEKIIUEN BOJIOKOH

11 KUIIACC

Tema 1. Xumuueckas nadoparopust
HpaBI/ma TEXHUKH 0€30I1acHOCTH Inpu MpOBCACHUHN I/ICCJIGI[OBaHI/Iﬁ U XHMHYECCKOI'O
JKCIepUMEHTa. MeAMIIMHCKas anTeyka B KaOMHeTe XUMHH. 3HAKOMCTBO C J1a00paTOpPHBIM

o0opynoBaHueM. XpaHeHHE MaTepHaoB U PEAKTUBOB B XUMHUYECKO J1JabopaTopuu Xumuueckuii
IKCnepumenm . 3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBuiIaMu paboThl B 1abOpaTopuu
U Ipu€MaMu

oOparieHus ¢ 1abopaTOpHBIM 000PYAOBAaHHEM.

Tema 2. Ctpoenune aroma. Ilepnonnyecknii 3aKoH.
Atom. CTpoeHue aToma.

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U NIEPUOJANYICCKaAasA CUCTEMA XUMHWYCCKUX 3JICMCHTOB I[.I/I.MeH,ueneeBa.
CTpoeHHe BEIECTB. XMMHYCCKAS CBSA3b: HOHHAas, KOBAJICHTHAasA, MCTAJUIMYCCKAaA, BOOOPOJHA.

Twumer KPHUCTATININYCCKUX peHIéTOKZ HOHHBIC, MOJICKYJIAPHBIC, ATOMHBIC, MCTAJIMYCCKHUC.
HOJ'II/IMCpLII HCKYCCTBCHHBIC U CUHTCTUYCCKHUC.

Ilpakmuueckue padomoi

1. Pacnio3naBanme miacTMacc U BOJIOKOH. Jlabopamophuie
onvimul

1. KoHcTpyupoBaHue NepUOAUYECKON CHCTEMBI

Mopenu KpUCTAIITMIECKUX PEIIETOK.

[InaBneHue u KpucTaIu3aus cephl.

Omnpenenenue TeMnepaTypbl KpUCTaNIM3alluK BEIIECTBA

ok~ w

Onpenenenne TemMnepaTypsl IJIaBICHNUS U KPUCTAIIIM3ALMU MeTajlla



Tema 3. XuMuyeckue peakiuumn
Knaccudukanmst xumuueckux peakuuid. [I[pu3HaKku XMMUYECKUX PEaKIUi.
Peakmun nonHoro ooMeHa. OKUCITUTETLHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH.

CKOpOCTh XMMHYECKHX peakiuii. BrusHue pasnudHblXx (PAKTOPOB HA CKOPOCTh PEAKITUH.
XumMuyeckoe paBHoBecHe. [ 'uiponus.

Jlabopamopnuvie onvimut

6. OmpeneneHue TEIIOTHI PEaKIIMKA HEUTPaIN3aIiH.

7. DK30TepMHUYECKUE PEAKIHH

8. DHaorepMUYecKHe peaKuu

9. BsammojeiicTBHE pacTBOpa rUAPOKCHIA OapHsi ¢ CEPHON KHUCIOTOM.

10. Uzyyenue peakuuu B3aUMOACHCTBUS Cylb(pUTa HATPUS C IEPOKCUIOM BOAOPOIA.
11. Uzmenenne pH B xone OBP

12. BriiusiHUE KOHIIEHTPAIIUU PEarpyroIIUX BEIIECTB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
13. XumMu4eckoe paBHOBECHE.

14. BniusHrue 0THOMMEHHBIX HOHOB Ha CMEIICHNE XUMUUYECKOTO PaBHOBECHSI.

15. Onpenenenue pH pacTBOpoB coliei.

16. Baustnue TemriepaTypsl Ha CTENICHb THIPOJIN3A.

Jemoncmpayuonnsvie onvimeot
1. BeiienieHue U MOTJIONICHNE TETIOThI- PU3HAK XUMHUYECKOW PEaKIIHH.

2. CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHHON CIIOCOOHOCTH METAJLIOB.

Tema 4. BemectBa u ux coiicta IIpocteie
BellecTBa. Merasubl.

Cnoxnble BemiecTBa. Kiacchl HEOpPraHM4ecKMX M OpraHMYecKHX BemiecTB. KHcCIoThL
OcHoBaHus1. AM(pOTEpHbIE OKCUIbI U THIPOKCHU/IBI.

Jlabopamopnbsie onvimui

17. Oxwucnenue xenes3a BO BIAKHOM BO3IyXeE.

18. Ompenenenue pH pacTBOPOB KUCIIOT U IIEIOYECH.
19. Ompenenenne KUCIOTHOCTH MOYBBI.

20. CpaBHeHHE CHIIBI YTOJILHOW U CEPHUCTON KHCIIOT.
21. Kpusas TuTpoBaHus GochopHON KUCIOTHI.

22.  Awm@oTepHbIC THIAPOKCHUIBI.
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MMOYPOYHOE INIAHUPOBAHHUE KYPCA BHEYPOUHOU AESATEJBHOCTH

10 KJIACC
JlaTa
KonuyecTBo yacos npoBeeHnst
Ne 3aHATHSA
Tema ypoka
n/n
Hcnoan3yemoe
Bcero | Ilpakruyeckue | JlaboparopHbie oGopynoBanue Touxn
padoTbI ONBITHI Pocra
Tema 1. Xumuueckas maboparopus (5 4acoB)
[TpaBuiia TeXHUKH 0€30MACHOCTH MPU XUMHYECKOe
1 MIPOBEJICHUH UCCIIEIOBAaHUHN U 1 o0opynoBaHue U
XUMHYECKOT0 IKCIIEPUMEHTa PEaKTUBBI
Menumnuackas arredyka B KaOuHeTe Memununckas
g XUMHUH 1 anTeyka
JlaboparopHas
3 3HAKOMCTBO C J1JabOPATOPHBIM 1 ocysa, MTaTuBe,
06Opy10BaHUHEM HarpeBaTelbHbIe
npudopbI
XpaHeHue MaTepuaJioB U PEaKTUBOB B
4 XUMHUYECKOH J1abopaTopun 1 Habop peaxtnsos
. . Hudposas
5 3HAKOMCTBO C paboTOi UPPOBOH 1 nabopaTopus ¢

nabopatopun. [ToAroTOBKa TATYMKOB.

Ha60p0M JaTYUKOB

Tema 2. Teoperudeckue OCHOBBI oprannueckoit xumuu (1 gac)
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Teopus cTpOCHUST OpraHUIECKUX
COCIUHEHUN

Tema 2. YrieBomopois! (8 4acoB)

KauecTBeHHOE onpeneneHue yriaepoaa,

7 BOZIOPOJA ¥ XJIOPA B OPraHUYECKHX 1 Jlaboparoproe
semiectBax ([Ipaktrueckas padora Nel) obopysoBanue
KoncTpynpoBaHnue mapocTep>KHEBbIX

8 MOJIEKYJI OPTaHHYECKUX BEIIECTB
(JIaboparopusbiit onbIT Nel)

JaTuuk

9 PanukansHOe OpOMUpPOBaHHE AJIKAHOB TeMIIepaTyphl,

(IeMOHCTpAIMOHHBIH OIBIT Nel) TCPMOMCTD, ILTATKA
(ciupTOBKa)
[Tonyuenue stunena (I[Ipakrtuueckas

10 pabota Ne2) 1
OTHOMIEHUE YTIEBOJOPOJIOB K PAaCTBOPY

11 nepMaHraHata Kajausi 1 OpoMHOM BoJie. HaTink

. AIIEKTPOITPOBOTHOCTH
(JTaGoparopuslii onbIT No2) porip
Kayuyku. O3HakoMIIeHHE C KOJUIEKIIUEeH
. Konnexuust

12 «Kayuykn» (1eMOHCTPallMOHHBIN OTIBIT
Ne2) «Kayuaykn»
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB.

Osnakomienue ¢ koutekuueit «Hedts u Komnexuus «Hedrs

13 U TIPOAYKTHI €€

MPOJYKTHI €€ MepepadoTKM».
(leMoHCTpaIMOHHBIN onbIT Ne3)

nepepadboTKm»
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14

[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB.
O3HaKOMIIEHHE C KOJUIEKIIUEN
«KaMeHHBIN yronb»

(memMoHCTparMOHHBIN ONBIT No4)

Komnexus

«KameHHBIN yToby»

Tema 3 «Kucnopoa- u a3oTcoaepkaiiue oprannyeckue pemectsa» (13 gacon)

Cnuptel. OKHCIIEHUE 0AHOATOMHOTO

XuMuyeckoe

15 CIIMpTa B aJbJAETH (J1a00OpaTOPHBIN 00OpyIOBaHUE U
onbIT Ne3) PEaKTUBBI
Cnuptsl. KauecTBeHHbIE peakliuy Ha XHUMHYECKOE

16 MHOT0aTOMHBIE CIIUPTHI (Ja00OPATOPHBII o0opyioBaHue U
onbIT No4) PEaKTUBBI
®enobl. PacTBopeHue geHona B Boje. XHUMHYECKOE

17 KadecTBeHHbIE peakIuy Ha (PEeHOJI. 0o0opyioBaHuE U
(ZeMOHCTPAaMOHHBIN OMBIT No5) PCaKTUBBI

XHUMHUUYECKOE

18 Anpaeruasl. KauecTBeHHbIE peaklivy Ha 06opy/I0BaHHE U
anbaeruapl (JadopatopHblil onbIT NeS) PEaKTHBBI
Kap6onossie kucnotel. Onpenenenre pH

19 PacTBOPOB KapOOHOBBIX KHCIIOT JHatanx pH
(;mabopaTopHbIit onbIT Ne6)
KapOoHoBble KuCIOTHL. M3ydeHue Cuiibl

20 OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Jlarunk pH

(;1abopatopublit onbIT Ne7)
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KapGonoBsie kucinotel. OnpenencHue

271 KOHCTAHT JUCCOLUAIUU KapOOHOBBIX 1 Jarunk pH
KHCJIOT (J1abopaTOpHBIN OBIT Neg)
Crnoxuble 3¢upsl. ['uaponus sTunamnerata

22 B IIPUCYTCTBUH PAcTBOpa IIEIOYH. 1 Jarunk pH
(;mabopaTopusblil onbIT Ne9)
Crnosxuble 3¢upsl. BausHue xkEcTkoi

23 BOJIbI Ha MBLIO (J1Ta00paTOpHBIi ONBIT No 1 Jatank pH
10)
- Croii XHMHYECKOE

riieBosibl. CBOICTBA YIJIEBO/IOB

24 8 I A 1 obopyoBaHue 1
(;rabopaTopublit onbIT Nell) PCaKTHBBI

25 AMUHBI 1
AMUHOKHCHOTHL. Onpenenennue cpeipl XHUMHYECKOE

26 pacTBOPOB aMUHOKHUCIIOT (J1a00paTOpHBIi 1 obopyoBaHue 1
onbIT Ne 12) PEaKTUBBI
benku. MccnenoBanue cBONCTB OEIKOB.

27 KadecTBeHHbIE peakuy Ha OeKH. 1
(;rabopaTopHsbIit onbIT Nel3)

Tema 5. BeicokoMoeKysipHbIe OpraHudecKre coenHeHus (7 4acoB)

ITonumepsr.

28 3HAKOMCTBO C KOJUIEKIMEN MIacTMace 1 Komnexams

m1acTMacc

(;rabopaTopubIit onbIT Nel4)
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ITonumepsr.
29 3HaKOMCTBO C KOJUICKIIHEH BOJIOKOH KoJuIeKIus BOJIOKOH
(;maGoparopHbiid onbIT Nel5)
XuUMHYECKOe
Pacrio3naBanue miacTMacc M BOJIOKOH
30 1 obopyoBaHue 1
(mpakTudeckas padora Ne3) PEaKTUBBI
Pemenue 3aga4 Ha HaXOXKICHUE
MOJICKYJISIPHOUW (POPMYITBI OPTraHHYECKOTO
BEIIECTBA I10 €T0 INIOTHOCTH W MAaCCOBBIM
31 JIOJISIM XHMHYECKUX 3JICMCHTOB,
BXOJISIINX B €r0 COCTaB, WX IO
MPOYKTaM CTOPAHHSI.
XUMHYECKOE
32 [ToaroToBKa K BBITTOJHEHUIO 06opyIOBaHHe 1
HCCJIEI0BATENBCKOTO MPOEKTa DPEaKTHBHI
XUMHUYECKOE
33 BoinosaHenue I/IHI[I/I\I?I/II[yaJ'II)HOI/I 06opyIOBaHHe 1
HCCIIEIOBATENHCKOM pabOTHI. DPEaKTHBbI
34 [ToaBeneHne UTOroB Kypca
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

15
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OKCIICPUMCHTAJIbHBIX JaHHBIX

11 KJIACC
Jara
KosanyecTBo yacoB npoBexenus
Ne 3aHATHA
Tema ypoka
n/n
Hcnoan3yemoe
Beero IIpakTnyeckue | Jlaboparopuebie oGopyaoBanue Toukn
padoThI ONBITHI Pocra
Tewma 1. Xumuueckas mabopatopus (5 4acoB)
IIpaBuna TeXHUKH 6E€30MIACHOCTH IIPU
1 IIPOBE/IEHUU UCCIIEJOBAHUN U XMMUYECKOTO 1
HKCIEpPUMEHTA
MenunmHackas
2 MenumuacKas alTedka B KaOMHETE XUMUAHU 1 e
JlaboparopHnas
MOCy/1a, ITaTUBBI,
3 3HAaKOMCTBO C JJa00paTOPHBIM 000PYL0BaHHEM 1 HArpeBaTENbHbIE
prOOpbI
XpaHeHre MaTepHAIIOB U PEaKTHBOB B
4 XMMHYECKOH 1a60paTOpHu 1 Habop peaxrusos
udposas nadopatopus. [Tonroroka
5 JIATYUKOB U 31eKTpoaoB. O6paboTKa 1 Hudpoas
naboparopust

Tema 2. Ctpoenue BemiecTs (6 4acoB)




Crpoenue atoma. [lepronuueckuii 3aKoH.
JIaGoparopusrii onibIT Nel. KonctpynpoBanue
HEePHOINYECKON CHCTEMBI.

Tunbl xumuueckon cBsi3u. Kpucramnmueckue
pELIETKA.

JlaT4Mk TEMIIEpaTypsl

JIaGoparopHblil onbIT Ne2

Mojenu KpUCTaINTMYECKUX PEMIETOK.

Tunsl XuMHYECKOI CBSI3U.
JlaGopartopHblii onbIT Ne3

IInaBnenue u KpucTajuin3anusa CCphl.

THUIBI XUMHUYECKOM CBSI3H.

JlaGoparopHblil onbiT Ned
Omnpenenenue TeMIepaTypbl KpUCTAITU3AIH
BEIIeCTBA

JlaTuuk TeMnepaTypbl

10

THUIIBI XUMHUYECKOM CBSI3H.

JIaGopatopHblii onbIT Ne5
Omnpenenenne TemnepaTypsl IJIaBJICHUAS U
KPUCTAIUIM3aLUNA METAJLIa

JlaT4MK TeMIepaTypsl
TepMONapHbIN

11

[Tonumepsr.
[IpakTuueckas pabora Nel

Pacno3HaBaHme miaacTMacce B BOJIOKOH.

XUMHUYECKOE
000pyIOBaHUE U
pEaKTHBbI

Tema 3.

Xumnueckue peakuu (14 yacon)

12

Knaccudukanmss XuMHUueCcKuX peakiiuid.

XUMHUYECKOe
000pyIOBaHUE U
PEaKTHBBI
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13

[Ipu3Haku XMMHUYECKUX PEaKIIHil.
JleMoHcTpanimoHHbIN onbIT Nol

Beiaenenue v noriomeHue TenioThl- IPU3HaK
XUMUYECKON PEAKLIUU.

JlaTuuk TemnepaTypsl

14

Xumudeckue pe€aKkinu.

JIaboparopHbIit onbIT Ne6.
Omnpenenenye TEIIOTh PEAKIUU
HEWUTpaIU3aLiH.

JlaT4Mk TEMIIEpaTypsl

15

XHUMUYECKUE PEAKIINH.

JIaGopartopHblii onbIT Ne7

JlaTuMk TEMIIEpaTyphl
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9K3OTepMI/I‘ICCKI/Ie pcaKnuu

Xumudeckue pe€aKkinu.

16 JlaGopaTopHbIii onbIT Ne§ JlaTauk TemMmepaTypsl
DHJI0TEPMHUYECKHUE PEaKIIUN
Peakuuu nonsoro ooMeHa

17 JlabopaTtopHsbiit onbIT Ne9 HaTtauk
BsaumopeiictBue pactBopa rujipokcuia 6apus AIEKTPONPOBOJHOCTH
C CEpHOM KUCJIOTOM.

OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

18 JlabopaTopnbriit onibIT NelO JlaTuuk TemmnepaTypsl
N3ydenue peakiuu B3auMo1eHCTBUS TJTATUHOBBIH
cynb(puTa HATPUS C IIEPOKCUAOM BOJIOPOAA.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

19 JIaGopatophslii onbIT Nell Hatuuk pH
N3menenue pH B xone OBP
OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

JlabopaTopnsiit onibIT Nel2 CpaBHUTENBbHAS

20 . JlaTuuk HanpsHKEHUs
XapaKTepUCTHKA BOCCTAHOBUTEIbHOM
CIIOCOOHOCTH METAJUIOB.

CKOpOCTb XMMUYECKHUX PeaKIuil.
N JlaTuuk
JleMOHCTpallMOHHBIHN OMBIT Ne2.

21 ANEKTPONPOBOIHOCTH,

W3yuenne BIUSHUS Pa3InIHBIX (JaKTOPOB HA
OropeTka

CKOPOCTb PEaKIIHH.
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22

Xumuaeckoe PaBHOBECHE.

JlaGopaTopHbiit onbIT Nel3.

Brnusinue KOHIIEHTpaIK pearupyomux
BEIIECTB Ha CMEIICHHE XUMHUECKOTO
paBHOBECHS.

Becni,
KaJIOpUMETpUUECKast
yCTaHOBKa

23

Xumuaeckoe PaBHOBECHE.

JlaGopaTopHbiit onibIT Nel4.

Hatuuk pH

Bmusune OJITHOMMEHHBIX HOHOB Ha CMEILICHUE
XUMHNYCCKOT'O paBHOBECH .

24

I'maponus.
JlabopaTopubriit onibIT NelS.

Ompenenenue pH pacTBopoB coliei.

Hatunk pH

25

I'maponus.

JIaGopartophslii onbIT Nel6. Bnusuue
TEMIIEPATYPHI HA CTENIEHD
THIPOJIN3A.

Jaruuk pH

Tema 4.

BemecTtBa u ux cBoiicta (9 4acoB)

26

Mertainnsl. Xeneso.
JIaGopatophblii onbIT Ne 17.

OKHCIICHHE JKeIe3a BO BIIAXKHOM BO3yXC.

JlaTunk naBieHus

27

OcCHOBaHUS U KUCJIOTHI.

JlabopaTopHsbrit onbIT Nel§.
Onpenenenne pH pacTBOpoOB KUCIOT U
IETI0YEeH.

HMatunk pH

28

Kucnorsr.
JIaGopartophslii onbIT Nel9.

OnpeneneHHe KHCJIOTHOCTH IIOYBBI.

Jatuuk pH
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Kucnorsr.
29 JlaGopaTOpHBIi OIBIT N920v. ) 1 1 Jaraux pH
CpaBHeHHE CUJTBI YTOJILHON U CEPHUCTOMN
KHCJIOT.
Kucnorsr.
30 JIaGopartopuslii onbIT Ne21. 1 1 Broperka, natunk pH
Kpugas tutpoBanus GpocpopHOil KUCIOTHI.
AmdoTepHbIe OKCHIBI U TUIPOKCHIBI.
31 JIaGopatopHblii onbIT Ne22. 1 1 broperka, natuuk pH
AmMdoTepHbIe THAPOKCUIBI.
XUMHYECKOE
32 [ToaroToBKa K BBITIOJHEHUIO 1 06OpyIOBAHHE H
HCCIIEI0BATENBCKOIO IPOEKTa PEAKTHBEI
XUMHYECKOE
33 BrinosiHeHNE MHIMBUAYATBHOM 1 06OpY10BaHHE 1
HCCTIE0BATENIbCKOM paboTHI. PEAKTHBEI
34 [TonBeneHne UTOTOB Kypca 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 22




YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA

. Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIMOHEpPHOE OOIIECTBO
«3narennctBO «lIpocBemenune»

. Xumus, 11 kmace/ T'abpuensa O.C., Ocrpoymo WN.I'., CnankoB C.A., AKIHMOHEpHOE OOIIECTBO
«M3marenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Jlutreparypa:
1. BacunseB B.I1., Mopo3zosa P.I1., Kouepruna JI. A. ITpakTukyM 1o aHaaIuTH4YECKON XUMHHU: Y 4eO.
nocobue st By30B. — M.: Xumus, 2000. — 328 c.

2. I'pocce D., Baiicmanrens X. Xumus ais 1t00o3HaTenbHbIX. OCHOBBI XUMUU M 3aHUMATEIbHBIC OIBITHI.
I'JIP. 1974. Ilep. c nem. — JI.: Xumus, 1979. — 392 c.

3. Hepmnronsiu B. ®. Mup Bonsl. — JI.: Henpa, 1979. — 254 c. 4. XKunun J[. M. O0mias xumus. [Ipaktukym
L-mukpo. PykoBoacTso st crynentos. — M.: MI'Y, 2006. — 322c¢.

5. Hcnons3oBanue b poBbix Jaboparopuii mpu o0yueHnu XuMuu B cpennelt mkomue/ becnanos 1. U.

Hopodees M.B., Kunun [I.M., 3umuna A.U., Opxexosckuit [I.A. — M.: BUHOM. JlaGoparopus 3HaHUH,
2014. — 229 c.

6. Jleencon M.A. 100 BompocoB M OTBETOB IO XMMHUHU: MaTepuaybl Uil IIKOJIBHBIX pedepaTos,
(akyJIbTaTUBHBIX 3aHATHH U ceMUHapoB: Y4yeOHoe nocooue. — M.: «M3parensctBo ACT»: «M3narenscTBo
Actpenby, 2002. — 347 c.

7. Jleencon U. A. Xumunueckue peakuuu: TernoBoii a3pdexT, paBHOBecHe, ckopocTh. — M.: OO0
«M3natensctBO AcTpens, 2002. — 192 c. 8. IN'abpuensun O.C. Xumus. PaGoune nporpaMMel.
M:IIpocsemienue, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

1.IIOK, edsoo.ru 2. OrtkpeIThlii 0OaHK 3amaHuil  11a  HopMUpPOBaAHUS
€CTeCTBeHHOHaquOﬁ FpaMOTHOCTI/I.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti

3.Caiit Equnas xomtekius iudpoBsix oOpa3zoBarenbHbIX pecypcoB. http://school-collection.edu.ru/catalog
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