MYHHUIUITAJIBHOE BIO/I’KETHOE OBIIIEOBPA30OBATEJIbBHOE
YYPEX/IEHUE
«CPEJHSASA OBIMEOBPA3OBATEJIBHAS INKOJIA Ne29»

MBOY COLL N29

141032, MockoBckast 00J1acTh, I'.0. MBITHIIH, ten/akc 8 (495) 588-48-54
1. bensarHOBO, Yi1. MockoBckas, 11.19 e-mail: mtsh_school 29@mosreqg.ru
«YTBEPKIAIO»
FOKYMEHT MOAMMCAH Tlupextop MBOY COIII Ne29
INEKTPOHHOWM NOANMCEKD
H.A.Xa3oBa
Eenapeu Yawsa Haramn Anaroneesua o IIpukas ot 28.08.2025 r. Ne 176

HeidcTeutened: ¢ 10.02.2025 oo 06.05.2026

PABOYAS ITPOI'PAMMA
(10MOTHUTEILHOT0 00PA30BAHUS)
«XHuMHS BOKPYT HAC»
EcTecTBeHHO-HAy4YHAs] HATIPABJICHHOCTH
o1 9 Kjacca
(c ucnosb3oBanueM odopynoBanus « Touka pocray)
Ha 2025-2026 y4eOHbIH 1o

KomnuecTBo yacoB B Heaenro: 1 4.
KommnuecTBo yacoB 3a roxa: 34 4.
IIpenonaBarens: [lokpuna AnHa ropeBHa - yuuTenb XuMM


mailto:mtsh_school_29@mosreg.ru

ITosicHuTeILHAS 3aNMUCKA

[Ipennaraemas mporpamma ¢akyJIbTaTUBHOTO Kypca «XHUMHS BOKPYT HAac»
OTPaXKaeT COJEp>KAHHE MPEAMETHBIX TeM OOpa30BaTEIbHOIO CTaHAApPTA, JAET
pacnpeneneHue ydeOHbIX YacoB IO pas3eliaM Kypca U IOCJIEI0BATEIbHOCTh
W3YUYCHHS] PaA3/ICIOB XMMHUH C y4YETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€, JIOTUKM y4E€OHOIro MpOIlecca, BO3PACTHBIX OCOOCHHOCTEW 00yYarommxcs,
OINpeAeNsieT MUHUMAJIbHBIA HA0Op OMBITOB, IEMOHCTPUPYEMBIX YUUTENIEM B KJlacce,
7a00paTOPHBIX PadbOT U OMBITOB, BHIMOJIHAEMbIX 00YYaIOIIUMHUCH.

[Iporpamma paccuntana Ha 34 4daca (1 yac B Hexenmo). B pamkax naHHoro
Kypca 3alyIaHUPOBaHbl IPAKTUYECKHUE PAOOTHI.

AKTYaJlbHOCTB: IIpOrpaMma CO3/1aeT YCIOBUS JJIA  COLMAJIBHOTIO,
KYJbTYpHOTO ¥ NpO(EeCcCCHOHATBHOTO  CaMOOMPEACNICHUS,  TBOPUECKOM
caMopeanu3aliy JMYHOCTH peOEHKa, (OPMHUPOBAHUSA XUMUYECKON IPaMOTHOCTH U
0€30MacHOro UCMOJIb30BaHUS BEIIECTB B IOBCETHEBHOM KU3HH.

Heabro n3ydenus Kypca sBisieTcss (OpMHUPOBAHUE Y yUYalIUXCsl UHTEpeca K
XUMUH, Pa3BUTHE JTHOOO3HATEIBHOCTH, PA3BUTHE MPAKTHUYECKUX YMEHUH uepes
oOydeHHe MOJAEIMPOBaTh, OTPAOOTKY MPAKTUYECKHMX YMEHHMA U NpPHUMEHEHHE
MOJIYYeHHBIX 3HaHWI Ha npakTtuke. Kpome TOro, JaHHBIA Kypc MOJTOTABIUBAET
yuamuxcs k crade OI'D B 9 knacce.

OcHOBHBIE 321a491 POTPAMMBI.

Ooyuarwwue:

- ¢opMHpOBaHME Yy YYAIIMXCS HAYYHOTO MHUPOBO33PEHHS, IIEIOCTHOTO
MIPEICTABIICHUS O TIPUPOJIC M O BCEOOIIEH CBSI3U SBJIICHUN TTPUPO/IBI;

- OBJIaJICHUE TPOCTEHINIMMH TPAKTUYECCKUMHU YMEHHSIMU W HAaBBIKAMU B
00JIaCTH XUMHH.

- pa3BUTHE y yYalIMXCs yCTOMYMBOTO UHTEPECA K XMMUH, KaK HAyKeE;

- gopmupoBaHue yMEHHUH: O0€30macHO oOOpamarbCsi C XUMHUYECKUMU
BEIIECTBAMH, MPOCTEHITUM JTaOOPaTOPHBIM 000PYIOBaHHEM; COOIONATH MpaBUia
MOBEJICHHUS BO BPEMS MPOBEACHHUS XUMUYECKOTO YKCIIEPHUMEHTa B KaOMHETE XUMUU
(xumMudeckor JiabopaTopuu), HAOMIOJATh M aHAJU3UPOBaATh (U3NUECKHE W



XAMHWYECKUE SIBJICHUS, MPOUCXOISAIIME B IMPUPOAE, B IOBCEAHECBHOM KWU3HU, B
Ja00pAaTOPHBIX OIBITAX; OOBSICHATH PE3yJIbTaThl OIBITOB; JieJaTh OOOOIICHHUS U
BBIBOJIbI; CDABHMBATh, YCTAHABIMBATH IPUUUHHO-CJIEACTBEHHBIC CBSI3H;

Pazeusarwwue:

- YJIOBJICTBOPEHHE HWHAWBUAYAJIBHBIX 3alIPOCOB YUAIMXCS, OINpPECIICHUE
HAKJIOHHOCTEH M pa3BUTHE UX TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE CIOCOOHOCTEH K CAMOCTOSTEIILHOMY MBIIICHUIO;

- pa3BUTUE KOMMYHUKATHUBHBIX CIIOCOOHOCTEH, KyJIbTYypbl OOIICHUS,
COTPYIHUYECTBA.

Bocnumuwiearowue:

- BOCHHUTAHHE YBEPEHHOCTH B c€0E€ M OTBETCTBEHHOCTH 3a PE3YJIbTaThl CBOEH
JIESTCIbHOCTH.

- (opMupoOBaHHE MOTUBOB HAYYHO-UCCIICIOBATEIBCKON NEATEIBHOCTH.

- TIPUBUTHE MHTEPECA K U3YUYEHHUIO SIBIICHUM TTPUPO/IBI.

1. Ilnanumpyemble Ppe3yJbTaThl OCBOEHHS Kypca BHEYPOYHOI

eI TeJIbHOCTH

B xone m3yueHus TaHHOTO Kypca B OCHOBHOM (DOPMHUPYIOTCS U MOJTYYarOT
pa3BUTHE CIIEAYIOIINE PE3YIbTaThI:

JTuunocmuvimu pezyiomamamu v3y4eHus IpeIMETa SABISIFOTCS CIEIYIOLINE
YMEHUS:

Oco3HaBaTh €IMHCTBO M LIEJIOCTHOCTh OKPY’KAIOIIETO MHUPA, BO3MOXHOCTH
€ro MO3HaBaEMOCTH U 0OBSICHUMOCTH HAa OCHOBE JIOCTH)KEHUN HAyKH.

[TocTeneHHo BbICTpauBaTh COOCTBEHHOE 1IEJI0OCTHOE MUPOBO33PEHHUE:

- BbIpa0aThiBaTh CBOM COOCTBEHHbBIE OTBETHl HA OCHOBHBIE >KM3HCHHbIE
BOIIPOCHI, KOTOPBIE CTABUT JINYHBINA )KU3HEHHBINA OIIBIT;

- YUYUTbCS TPU3HABATH MPOTHUBOPEYMBOCTH M HE3aBEPIIEHHOCTh CBOMX
B3TJIS,I0B HA MUP, BO3MOKHOCTh UX U3MEHEHUSI.

Y4uThCS UCMONB30BATH CBOU B3TJISIBI HA MUP JUISI OOBSICHEHUST Pa3IUYHbIX
CUTYALIMH, pEIIeHHs] BOZHUKAIOUIMX MPOOJIEM U U3BJICUEHUS KUZHEHHBIX YPOKOB.

Oco3HaBaTh CBOU MHTEPECHI, HAXOJIUTh U U3y4yaTh B yUeOHUKAX IO pa3HbIM
npeaMeTaM Marepuai (M3 MaKCUMyMa), UMEIOIIMI OTHOILIEHHE K CBOUM UHTEPECaM.
Hcnonp30BaTh CBOM HMHTEPECHI JUIsl BHIOOpAa WHAMBUIYaATbHON 00pa3oBaTelbHOMN
TPaeKTOPUH, TMOTEHUUAIbHOW Oyaymiell mnpodeccun W COOTBETCTBYIOLIETO
nporIbHOTO 00pa3oBaHUSI.

[TproOpeTraTh OMBIT y4acTus B AefiaX, IPUHOCAIINX TOIb3Y JIIOISM.

OneHuBaTh >XKMU3HEHHBIE CUTYallMd C TOYKH 3peHHsl Oe3omacHOro olOpasza
KU3HU U COXPAHEHUS 3/I0pPOBbs. YUUTHCS BBIOUPATh CTHIIb MOBEACHUS, IPUBBIUKH,
oOecrieunBaronre 0e30MmacHbI 00pa3 )KM3HU U COXPAHEHHUE CBOETO 3J0POBbI, a



TaKKe OJM3KHUX JTIOACH U OKPYKAIOIIHX.

OueHuBaTh JKOJOTMYECKUM PHUCK  B3aMMOOTHOIICHMM  4YeJOBEKa W
npupoabsl. DopMHUPOBATH JKOJIOTMUECKOE MBIIIJICHUE: YMEHHUE OILICHUBATh CBOIO
JeSATEIbHOCTh U MOCTYNKU APYTHUX JIOJEH C TOYKU 3PEHUS COXPAHECHHUS
OKpY Karolen cpeibl.

Cpeocmeom pazeumuisi TMMHOCTHBIX PE3YJIbTATOB CIIYKUT y4eOHbIN MaTepral
U, TIPEKJIE BCEro, MPOyKTUBHbBIC 3a/laHus yueOHUKA, HAlleJICHHbIE Ha:

- (opMHpOBAaHWE OCHOB HAy4YHOTO MHPOBO33PECHUS U (U3HUECKOTO
MBIIUICHUS;

- BOCHHTaHHE yOEKIEHHOCTH B BO3MOXKHOCTH JHAIIEKTHYECKOTO MO3HAHUSA
PUPO/IBI;

- pPAa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN.

Memanpeomemmuvimu pe3yromamamu B Kypce « XUMHsI BOKPYT Hac»
ABJIIETCS] (POPMUPOBAHUE YHUBEPCATbHBIX yueOHbIX nerictBuit (Y'Y ).

Pecynamuenvie YY/I:

CaMmocTosTenbHO 00OHAPYKUBATh U POPMYIUPOBATH IPOOIIEMY B KJIACCHOM U
VH/IMBUIyaJIbHON Y4eOHOH 1eATeIbHOCTH.

BoeigBurate Bepcum perieHus: mpoOjaeMbl, 0CO3HABATh KOHEUHBIN pe3yJbTarT,
BbIOMpaTh W3 TPEUIOKEHHBIX CPEICTB U MCKaTh CaMOCTOSITEIbHO CpEACTBA
JOCTH>KEHHUS LICIIH.

CocTaBnsaTh (MHAUBUAYAJIBHO WK B TPYIIE) IUIaH PEUIEHUS! TPOOIEMBI.

PabGoras mo mnpeniokeHHOMY W (WJIM) CaMOCTOSITEIbHO COCTaBJICHHOMY
IJIaHy, HWCIOJIb30BaTh Hapsily C OCHOBHBIMU CpPEICTBAMH M JOMOJHUTEIbHBIC:
CIpaBOYHAas JUTEPATYpa, PU3NUECKUe MPUOOPHI, KOMIIBIOTED.

[InanupoBaTh CBOIO MHAMBUAYAJIBHYIO 00pa30BATEIbHYIO TPAEKTOPHIO.

PaboTtaTh 1Mo caMOCTOSATEIBHO COCTaBICHHOMY IUIaHY, CBEPSSICh C HUM U
HENbI0  JESATENIbHOCTH, MCHPaBIsAs  OMMOKHU, HCIOJNB3Ys CaMOCTOSITENIbHO
MoI00paHHbBIE CPENICTBA.

CaMOCTOSITENBHO OCO3HAaBaTh NMPUYMHBI CBOErO ycleXxa WIM Heycrnexa U
HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYallMH HEyClexa.

YMeTh OLEHMBATH CTENEHb YCIEIIHOCTH CBOEW HMHAMBUIYAJIbHOMU
oOpazoBaTeIbLHOMN JAESTETLHOCTH.

JlaBaTh OIIEHKY CBOMM JINYHOCTHBIM KaueCTBaM M YepTaM Xapakrepa («KakoB
s1»), ONPENEATh HAPABIEHUSI CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTaThy», YTO MHE
JUTSL 9TOTO HAJI0 CHIETaTh).

Cpeocmeom ¢popmuposanusi perynaTUBHbIX Y VY] ciayxuT coOiroacHue
TEXHOJIOTUM MPOOJEMHOTO AMAlIOra Ha JTane M3y4YeHHs: HOBOIO Marepuana |
TEXHOJIOTHsI OLIEHUBAHUS 00PAa30BaTENbHBIX TOCTHKEHUH (Y4eOHBIX yCIIEXOB).

Ho3nasamenvnvie YY/I:



AHanmM3upoBaTh, CPABHUBATH, KIIACCUPHUIIMPOBATh U 0000IIATh M3yUYCHHBIE
MOHSITHSL.

CTpouTh JOTUYHOE pacCykJACHHUE, BKIIOYAIOIIEe YCTAaHOBJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H.

[IpeacraBnsaTs HHGOPMALIUIO B BUJE KOHCIIEKTOB, Ta0JIHUII, CXeM, rpaduKOB.

[IpeoOpa3oBbiBaTh MH(MOPMAIMIO U3 OAHOTO BHAA B JIPYrol U BHIOMPATH
yao0OHy10 111 ce0st popmy pukcaruu u npeacTaBieHus HHGOPMAaITUH.

Hcnonp30BaTh pa3iavvHbIe BUIBI UYTEHUs (W3ydaromiee, MPOCMOTPOBOE,
03HAKOMHUTEIHHOE, IIOMCKOBOE), IPUEMBI CITyIIIaHUSI.

CamoMy co31aBaTh MCTOYHUKHA WH(OpPMAIIMU Pa3HOTO THIIA W I Pa3HbIX
ayIUTOpUi, COOIIOAATh MTpaBuiia UHPOPMAITMOHHON 0€30MaCHOCTH.

YMeTh HCMOIB30BaTh KOMITBIOTEPHBIE W KOMMYHHKAITMOHHBIC TEXHOJIOTHUHU
KaK WHCTPYMEHT JJIsi JTOCTHKCHHUS CBOMIX IIeJe. YMETh BHIOMpATh aJCKBAaTHEIC
3aJlaye MporpaMMHO-aIapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom opmupoeanusnosnasamenvuoix Y Y]l cayXutr ydeOHBIN
MaTepHua U MpexX/ie BCEro MpOoAyKTUBHBIC 3aJaHusl yueOHUKA, HAIICJICHHbIE Ha:

- TMPOCKTUPOBAHUE U TMPOBEACHUE HAOIIOACHUS TMPUPOJHBIX SBICHUU C
UCITI0JIb30BAaHUEM HEOOXOANMBIX U3MEPUTEIHHBIX TPHUOOPOB;

- BOCIUTaHUE YOEKJAEHHOCTH B BO3MOXKHOCTU JHAJIEKTHUYECKOTO MO3HAHUS
TIPUPOJIBL;

- TIPUMEHEHHWE MOJYYCHHBIX 3HAHUA U YMEHUH JIJIS PEIICHUS MPAKTHICCKUX
3aJ1a4 IOBCEIHEBHOMN KU3HH.

Kommynuxkamuenwvie YY/I:

OTtcTamBas CBOIO TOYKY 3pEHUS, MPUBOJUTH apTYMEHTHI, TOATBEpPKAAs UX
(bakTamu.

B nuckyccun ymMeThb BBIIBUHYTH KOHTPApTyMEHTHI, epedpa3snupoBaTh CBOIO
MBICJIb (BJIaJICHUE MEXaHHU3MOM DKBUBAJICHTHBIX 3aMEH ).

YYuThCs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, YMETh IPHU3HABATh
OIIMOOYHOCTH CBOETO MHEHUS (€CJIH OHO TaKOBO) U KOPPEKTUPOBATH €TO0.

Pa3znuyaTh B NHCBMEHHOM M YCTHOM peud MHEHUE (TOUKY 3pEHHs),
JIOKa3aTeNbCTBa (ApPTYMEHTHI, (PaKThl), TUTIOTE3bI, aKCHOMBI, TEOPHUH.

YMeTb B3MISTHYTh Ha CUTYAITUIO C HHOW ITO3HITMH U JOTOBAPUBATHCS C JIFOABMHU
WHBIX MTO3UIINAM.

Cpeocmeom popmupoeanus KOMMyHUKATUBHBIX Y'Y J1 city )XUT coOtoieHue
TEXHOJIOTUU MPOOJIEMHOTO Auajora (MoOYyXKIaroIuili U TOABOISIIMN AUAOr) U
opraHuzanus paboThl B MajbIX TIpyMMax, a TaKKe HCIOJIb30BaHUE Ha YpOKax
AJIEMEHTOB TE€XHOJIOTUU MPOIYKTUBHOTO UTeHUs. IIpedomemmuvimu pesynomamamu
U3YUYEHUS Kypca SBISIOTCS CIEAYIOIINEe YMECHHUS

dopMUpoBaHWE OCHOB HAYYHOTO MHPOBO33PEHUS H  XUMHYECKOTO



MBIIIJICHUS;

JInaneKTHICCKU METO I IIO3HAHUS TIPUPOJIBI;

Pa3BuTHE HHTEIIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

[IpuMeHeHre MOTyYEeHHBIX 3HAHMA W YMEHHUW JJIS PEIICHUS MPAKTHYCCKUX
3aJ1a4 TIOBCCTHCBHOM JKU3HM.

[Iporpamma mpegycmaTpuBacT (OPMUPOBAHKUE Y IIKOJILHUKOB CJICTYOIINX
o0IIeyuYeOHbIX YMCHUI M HAaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JEATEILHOCTH H
KITFOUEBBIX KOMIIETCHITUH:

Ilo3nasamenvrnas desmenbHOCMb.!

- WCIOJIb30BAaHUE I TIO3HAHUSA OKPYKAIOIIETO MHpa  Pa3IMIHBIX
€CTECTBEHHO-HAYYHBIX METOJOB: HAOIIOJCHUE, W3MEpPEHUE, OSKCIEPHMEHT,
MOJICTUPOBAHUE;

- (¢opMHupoBaHME yMEHUH pa3nuuarth (aKThl, THIOTE3bl, TMPUYHHBI,
CJIEJICTBUSI, I0KA3aTENIbCTBA, 3aKOHBI, TCOPHH;

- OBJIAJICHUE QJICKBATHBIMU CIIOCOOAMHM PEIICHHUS] TEOPETUYECKUX U
AKCIIEPUMEHTAIBHBIX 33]1a4;

- TPUOOPETEHHE OIbITa BBIIBMXKCHUS TUIIOTE3 JIJIsi OOBSICHEHUS] U3BECTHBIX
(aKTOB U IKCIIEPUMEHTAILHOMN MPOBEPKU BBIJIBUTAEMBIX THIIOTE3.

HUHpopmayuonHo-KOMMYHUKAMUBHASL 0esiMeNIbHOCb!

- BJIQJCHUE MOHOJIOTHYECKOM W JHAJIOTMYECKOW pEUYblo, pa3BHUTHE
CIIOCOOHOCTH TTOHUMATh TOUYKY 3pEHUS COOECeTHUKA U MPU3HABATh MIPABO HA MHOE
MHEHUE;

- WCIIOJIb30BAHUE I PEIICHHS IT03HABATCIIBHBIX W KOMMYHHKATHBHBIX
3aJ1a4 pa3IMYHbIX HCTOYHUKOB WH(OPMAITIH.

Pegnexcusnas oesmenvrocmon:

- BJAJCHUE HABBIKAMU KOHTPOJIS U OIIEHKU CBOEH NESITEIIbHOCTH, YMEHHUEM
MPEABUICTh BO3MOXKHBIE PE3YyJIbTaThl CBOMX JCHCTBUI;

OcHoBHast ¢popma opzanuzayuu yued6HO20 npoyecca - HAOTIOACHUS,
OKCIIEPUMEHT, TUCKYCCHS, JICKITUS, IPAKTUICCKUEC 3aHITHUS

Texnonozusa od6yyenus - TEXHOJIOTUS IPOOIEMHOTO OOYUCHHUS.



Buowvt u hopmol konmpons

Bua xoHTpOSIS

dopma KOHTPOJISI

YCTHBIN
UHOUBUOYATbHBILL ONPOC PPOHMATILHBIU ONPOC
MHCHMEHHBIH XUMUYECKULL OUKMAHM mecm
MMPAKTUYECKUN
nabopamophas paboma 1ab60pamopHsiil ONbIM
npakmuieckas paboma
rpaduyecKuit maobauya
Ha0JII0/IcHUE
CaMOKOHTPOJIb

OcHOBHBIE TEXHOJIOTHH:

*  TEXHOJIOTHS IMOOJIEMHOTO 00yUEHUS

*  TEXHOJIOTHS MPOOIEMHO-ANATOTHYECKOTr0 O0yUeHUS

*  TEXHOJIOTHS pa3HOYPOBHEBOT'O OOYUCHHS;

* TEXHOJOTHs OOYYCHHUS B COTPYIHUUYCCTBE;

* KOMMYHHKATHBHAs TEXHOJIOTHS.

Bri6op TexHoMOrMi M1 METOJIMK 00YCIIOBIICH HEOOXOIUMOCThIO au(depeHIInaum
U WHIUBHIyaTU3allid OOyYCHHUS B IEIAX pa3BUTHS YHUBEPCATBHBIX YYEOHBIX
JICUCTBUM M JIMYHOCTHBIX KaueCTB IIKOJbHHUKA.

B kadectBe Bemymield METOAWKH TPU PEaTH3aMHU MPOrPAMMBI PEKOMEHYETCS
UCIIOJIb30BAaHUE  MPOOJEMHOTO  O0yueHHs. ITO  CHOCOOCTBYET  CO3JaHUIO
MOJIOKHUTEIIPHOW MOTHBAIlMM W HWHTEpPEca K HM3YYCHHUIO MpEeaMeTa, aKTHUBU3UPYET
oOyuenre. CoOBMECTHOE pelleHne MPOoOJEeMbl Pa3BUBAET KOMMYHHKAOCITHHOCTD,
yMeHHuEe paldoTaTh B KOJUIEKTHBE, pEIIaTh HETPAJAMIIMOHHBIC 3aJa4M, HCIIOJb3YS
NpUOOpPETEHHBIC TPEIMETHBIC, WHTEIUICKTyalbHbIC W OOIIMEe 3HAHUS, YMEHUS U
HaBBIKH.

Ha »rtanme BBemeHuWs 3HAHWUW MCHOJB3YETCS TEXHOJIOTHS TPOOJIEMHO -
JUATIOTHIECKOTO O0y4YeHUs, KOTOpas MO3BOJIIET OPTaHU30BaTh MCCIIEI0BATEIHCKYIO
paboTy ydamuxcsi Ha ypOKE€ W CaMOCTOSITEIbHOE OTKphITHE 3HaHWU. Ha 3ansTHsx

BBCACHHA HOBBIX 3HAaHMU MOCTAaHOBKA HpO6HeMBI 3aKJIIH0YACTCA B CO3JIaHUHN YIUTCIICM



npoOJIEeMHON CUTyalluu M OpTaHM3allMu BbIXOAA U3 HEe OJHUM M3 TpeX crnocoOoB: 1)
YUHUTEIb CaM 3a0CTPSIET MPOTUBOPEUNE MPOOJIEMHON CUTYallMK U COOOIIAET MPoOJemMy;
2) Y4YEHHKHM OCO3HAIOT NPOTHUBOpeure U (QOopMyIHUpYIOT MpodiieMy; 3) yUHUTElb
JTMAJI0rOM MOOY’KJ1a€T YYEHUKOB BBIJIBUTATh U IPOBEPATH TUIIOTE3HI.

O:xugaemMblie pe3yJbTaThl peaU3allii MPOrpaMMbl BHEYPOUHOU JESATEIHHOCTU
«XuMUSL BOKPYT HAC»

Yyamuecst Hay4yarcs:

-3HA4YEHUE MOHATHIA: TEJI0, BEIIECTBO, CBOMCTBA BEILIECTBA; ArPEraTHOE COCTOSHHUE:
ras3, >KHJKOCTb, TBEPJIO€; XUMUYECKUN HKCIIEPUMEHT; KUCIIOTA, IIeJI04b; (PU3HUUYECKOE
ABJICHUE, XUMUYECKas Peaklysl, IPU3HAKU PEAKINU; 3HAUEHUE TEPMUHOB: UHAUKATOP,
bunbTpoBaHue, ancopOlMs; BUTAMHUHBI; YCIOBHbIE OOO3HA4YEHUsS, MPUMEHSEMBIE B
xumuu: T ra3; ~ ocagok; 3 Her 3anaxa; Il Her nBera; Buer Bkyca; P xopomio
pactBopuMsblii; M manopactBopumsiil; H HepacTBOpHUMBIiL;

-IIPUMEHSATh OCHOBHOE XHMHYECKOE JlabopaTopHoe 000pyI0BaHUE;IpaBUIa
TEXHUKU O€30MacHOCTH MPU TPOBEIACHUM ONBITOB C HArpeBaHHEM BEIIECTB Ha
CIIMPTOBKE, CO CTEKJISIHHOM IIOCYJIOM, C MCHOJb30BAHUEM KHUCIOT U IIEJI0YEH
(pa30aByIeHHBIX ), C UBMEPUTETHLHBIMHU MPUOOPAMHU: BECHI, TEPMOMETP (CITUPTOBON);

- 0e3omacHO ONpeneIsITh OCHOBHBIE CBOMCTBAa BeEIIECTBA: IIBET, 3alax,
PacTBOPUMOCTb, arpEraTHOE COCTOSTHUE; OMUCHIBATh MPU3HAKN XUMUYECKON peakivi;
COCTaBJIISITh ONKMCAHUE CBOMCTB BEILIECTBA M0 MPABUITY «IISITU MAaJbLIEBY: 1) arperaTHoe
cocTosiHuE; 2) 1BET; 3) 3amax; 4) BKyC; 5) paCTBOPUMOCTE;

- Oe3omacHO oOOpamaTbCcsl ¢ XUMHUYECKHMMH BELIECTBAMH U 00OPYJOBaHHEM;
IJIAHUPOBAaTh W MPOBOJIUTH HECJIOKHBIE XUMUUYECKHUE SKCIEPUMEHTHI; OIHUCHIBATH
HAOJIOZICHUST TIPU TPOBEACHUM XUMHUYECKHUX OIBITOB, HM3MEPSATh MacCy TBEPIBIX
BEILECTB;

- CaMOCTOSITEIbHO KOHTPOJIUPOBATH XOJI JKCIEPUMEHTAa, aHAIN3UPOBATH,
CpaBHUBATh U J€J1aTh BBIBO/IbI;

- 3a00TUTBHCA O 3I0POBOM 00pa3e KU3HU;

- TOPEeABUJETh MOCIEICTBUSL JIEITENIBHOCTH JIOJIEH B MNPUPOAC(KOHKPETHbBIC

IPUMEPBHI);



- HaOJIOAAaTh MPEIMETHI U SIBJICHUS 10 NMPEIOKEHHOMY IIJIaHy UITU CXEME;

- 0hOpMJIIATH pe3ybTaThl HAOIIOACHUHN B BUE MPOCTEHIINX CXEM, 3HAKOB,
PUCYHKOB, ONIMCAaHUM, BBIBOJIOB;

- CTaBUTh MPOCTEUIINE OTBITHI.

2. Copep:xkanue nporpamMmbl GaKyJbTATHBHOIO Kypca « XUMHS BOKPYT
HAC»

Beenenue (1 4)

Xumus - HaykKa o BemlecTBax. BemiectBa Bokpyr Hac. KpaTkue cBeneHus us
UCTOPUU  Pa3BUTUS  XUMHYECKOM  HAyKHM OT  OTHECIbHBIX  3HAaHUU 1O
LIEJICHAIIPABIICHHOT'O N3YYEHHS BEIIECTB U IIPOLIECCOB.

Tema Nel. «Xumnueckasi 1adoparopus» (7 4)

[IpaBuna TexHMKH O€30MacHOCTH. XUMHUYEcKas Jadoparopus. XuMUYecKas
nocyna. Jlaboparopuslii mtatuB. CriiproBka. OOpalieHue ¢ KUCI0TaMu, IIeI0YaMH,
ANOBUTBIMHM BELIECTBAMU. Mepbl MEPBOM IOMOIIM MPU XUMHUYECKHX OXKOrax H
OTPAaBJICHUSX. DKCKYPCHSI.

IIpakTnueckune padoThl

Ne 1 IIpaBuna Th npu pabote B KaOMHETE XUMUHU.

Ne2 3HaKoMCTBO ¢ XUMHUYECKOH TabopaTopueit

Ne3 ITpu3Haku 1 yCIOBUSL XUMUYECKUX PEAKIIUMN.

Tema Ne2. «Xumus u njiamera 3emJasn» (44)

CocraB atmocdepnl. Kucmopos kak BaXHEWUITUH KOMIIOHEHT aTMOC(HEpHI.
VYraekucnblii ra3 U €ro 3Ha4eHUe JUIs AKUBOW NMPUPOLI U YesnoBeka. Boga. CoiicTea
BoAbl. YUucthie BemectBa W cMmecH. CrocoObl paszfeneHus cmeceil. PacTBopbl
HACBIIICHHbIE W HEHachllleHHble. Kpucraiuiel. PacTBOopbl €  KUCIOTHBIMM U
OCHOBHBIMHU cBocTBaMu. MHnukaTopsl. Pactenust - unaukatopel. CocTaB 3eMHOMU
KOpbl. MuHepansl U TOpHbIE MOpOAbl. IIpupomHbie pecypcbl MU UX XHUMUYECKas
nepepadoTka. [Ipencrasnenne o pynax. buocdepa. PacturensHbrit 1 >KHBOTHBIN MUD
Ha 3emie. XUMHS U OKpyXaromas cpeaa. XUMMHUYECKOE 3arpa3HCHUE OKPYKarollen
CpEBbL.

IIpakTHyeckue padoTbl



Ne4 «PactBOpeHue B Bojie caxapa, CoM. 3aBapuBaHue yasi, Kode,
MIPUTOTOBJICHUE HACTOEB, OTBAPOB.

NeS «Metowl paznenenus cMeceil: puibTpoBaHue, BbIIApUBAaHUE, pa3/ielieHHe
IIPY IOMOILH JIETUTEIbHON BOPOHKH; Pa3/ICJICHUE TBEPAON CMECHU NIECKA U JKEJIE3HBIX
ONWJIOK npu oMoy marauta Ne6 «IIpuroroBieHre HaCHIIIEHHOTO PACTBOPA COJIU.
BripamuBanue KpucTaioBy.

Ne7 «McnpiTaHnEe MHAUKATOPAMHU PACTBOPOB COJIBI, MbLIA, TUMOHHON KUCIOTBI»

Ne8 «HMcnpiTaHME MHAUKATOPHBIX CBOMCTB COKOB, OTBAPOB, BAPEHbS.

Tema Ne3. «McTopusi xumun» (24)

ANXUMHAYECKUN TIEpUOoJ] B UCTOpUM XUMHU. JKU3Hb M Hay4dHas AESATEIbHOCTH
A.N. Menneneea u M.B. JlomoHocoBa. Xumuueckasi peBoiironusi. OCHOBHbIE
HaIPABJICHUS Pa3BUTHUSI COBPEMEHHON XUMUHU.

Tema Ne4, «Xumus B 0bITY» (204)

Caxap u ero cpoiictBa. [lone3nsie u BpemHble uyepThl caxapa. HeoObrunoe
IpUMEHEHUE caxapa. PacturensHble u npyrue macia. [louemy pacturenbHoe Macio
MOJIE3HEE KUBOTHBIX >XUPOB. UTO Takoe «aHTHOKcHUIaHThD». Coja muIileBas WU
JBYYTJICKUCIBIN HATpUil W ero cpoiicTBa. OmacHbIil OpaT MUIIEBOM COABI - COMa
KaJIbIIMHUpOBaHHasA. Yem mosie3Ha MUIeBas Coja U MOXET JIU OHa OBITh OIMAaCHOM.
CronoBbIl YKCyC M YKCycHas 3cceHiusi. CBOWMCTBa yKCYCHOW KHUCJIOTBI U €€
dbusnonornyeckoe BozaeicTrue. Jlymmucteie BemecTsa u nmpunpansl. ['opuuiia. [Teperr
U JaBpOBbIM JIMCT. BaHunmH. @pykroBble 3cCeHIMM. Kakyro omacHOCTH MOTYT
MIPEICTABIIATh APOMATU3ATOPBI MHIIU U BKYCOBBIC T00aBKHU. ANITeKa. ANITEUHBIN O
u ero cpoicrtBa. [louemy #Hox Hamo aepkaTh B IUIOTHO3AKYIIOPEHHOW CKIISTHKE.
«3enéHka» WM pacTBOp OPMILTHAHTOBOTO 3es1EHOT0. HeoObIdHbIe CBOMCTBA OOBIYHOM
3eJIEHKU. ACIUPUH U €ro cBoiicTBa. UTo moje3Hee: acnupuH uin yrncapud. [lepekuch
BoJoposa u ruaponuput. CBoiicTBa mepekucu Bojaoponaa. IlepmanraHaT kamus.
Kakyro omacHOCTp MOXKET MpencTaBiATH MapranioBka. HykHa nu B agomamHeu
anteuke OopHas kucinora. Crapbie JeKapcTBa, KaKk ¢ HUMHU MOCTynuTh. YUero He
XBaTaeT B Balllel anTeyke. BaHHas KOMHATa WM YMBIBAIbHUK. MbUIO WK MbLIa?

OTnuune XO34WCTBEHHOro MbU1a OT TyanetHoro. Illenounoit  xapakrtep



XO035IUCTBEHHOTO MbuIa. ['opuT m Mbu10. UTO Takoe «okusikoe Mbuioy. CTupaibHble
MOPONIKK U JIpyrue mMoromiue cpeactsa. Kakue nopomku cambie onacHeie. Hamo mu
oracaTbCs KUAKUX MOIOLIUX cpencTB. KanbimHupoBaHHas cofa u TpuHaTpuiidpocdat

- Ji1 94€T0 OHHU 34CCh. Conb JJI51 BAHHBI U OIIBITHI C HECH.



anmcamanun-Tona

MNMUOACICNO IMTIHANMTMANARAITIAO

Ne Tema 3aHATHA Conep:xkanue KoanuyecTBOo 4acoB
BCEr0TEOPH | mpaK
1 THK
a
1 BBenenue - 1yaca 1 1
IIpaBuna Th . [Mpaxtuueckas padora Nel IIpasuna
Xumus HayKao TEXHUKH 0€30IaCHOCTH IIPH paboTe B
BEIIICCTBAX XUMHUYECKOM taboparopun.becena o
Mcropus XuMuu BEIIECTBAX, UX OTIINYHUAX APYT OT
NpyTra,CBOMCTBAX BEIICCTB.
Kpatkue cBefieHus U3 UCTOPUM Pa3BUTHS
XMMHUYECKON HAYKH OT OT/ICJIbHBIX 3HAHUHN
110 LETICHANPABICHHOTO U3y4YEHUS
BEIIIECTB M MIPOIIECCOB.
Tema Nel.
«XHUMHYecKas
naboparopus» (7
2,3 [[Ipasuna Texauku [[Ipaktiudeckas padoraNe2. TIpasuia Th 2 2
0€30I1aCHOCTH. TpH
CoBpeMeHHbIe paboTte B kabuHeTe xumuu. OOparieHue ¢
METOIBI KHCJIOTAMU, IICJI0YaMH, SIJIOBUTHEIMHU
ICCITEIOBAHHIS. BelecTBaMUA. Mepbl IEPBOM TOMOIIM IPH
DKcKypeus B XUMUUYECKUX 0’KOTaX U OTPaBJICHUSIX
XUMHUYECKY O CoBpeMeHHbIE METOIbI KCCIICIOBAHUS.
Ha6opaT0pH}o JKCK yYpCus BXUMHYCCKYIO
XrMHuecKast mabopatopuro.
rnocyzia [IpakTuueckas padora Ne3.
HarpeBarenbHbie 3HAKOMCTBO C
puOOpPEI U XUMHUYECKOM 1a00paTopuei.
HArpeBaHUE [IpakTudeckas padora Ne4. [IpuzHaku u
YCIIOBUS 3
XUMHUYECKUX PEaKIUH.
4 qI/ICTLIeC Bemeé:TBa u 1 1
cMmecH.CriocoOnl ..
a3 eeHHS CMeceI?I.HP No5 «Metobl paznesneHus cMecei:
bunbTpOBaHKE, BRIMAPUBAHUE, PA3/ICIICHUE
MIPU TTIOMOIIM ICIUTEILHOU BOPOHKH;
pa3zielIcHUE TBEPAON CMECH MECKA U
YKEJIC3HBIX OMMUJIOK TP MOMOIIA MarHUTay
5 Kpuctamibt [1P Ne6 «IIpuroroBieHHe HACBIILIEHHOTO 1 1
pacTBopa
coJii. BeIpanuBanne KpucTaJLUIOBY.
6 PacTtBopsI ¢ [TPNe7 «cnibiTaHME UHAMKATOPpAMU 1 1
KHACJIOTHBIMH U PacTBOPOB COJIbI, MbLJIa, JUMOHHOU
OCHOBHBIMH KHUCJIOTBI»
CBOMCTBaMH.




7 HIuKaTOpHI. [IP Ne8 «McnbITanue 1
Pacrenus - WHJAUKATOPHBI CBOMCTB COKOB,

WHJIUKATOPHI. OTBApPOB, BAPEHbS».

8  |Teopus JlaGopaTopusiii onbIT Nel «Bnusaue 0.5 0.5
DJICKTPOJIUTHYECKO [PACTBOPHUTEIIS HA TUCCOLIUALIUION
151
nucconuanuu.Cna
ObIC ¥ CUJIbHBIC
DJICKTPOJIUTHI
Tema Ne2. «Xumusi
U IU1aHeTa 3eMJis
(44)

9  |Cocras KpaTkast uCTopusi OTKPBITUSI KUCJIOPO/IA. 1
aTMoc(hephl. [TosryueHne KUCiIopoa U3 mepMaHraHata
Kuciopon kanus. Peakuuu okucneHus. OKHUCICHUE
aTMoc(hepbl. KaK MCTOYHHUK
Y TJIeKUCIIBIN SHEPTruu./leM OHCTpaly OHHBINM OMBIT
MIPUPOILI KpyroBopoT yIrieKuciioro rasa B
yeJI0BEKa pupoJie.3arps3HeHue atmocdepsl. Bpen

Ta0aKOKYpCHUS

10 |CocraB 3emHO# 3eMHast Kopa U ee cocTtaB. PopMUpPOBaHUE 0.5 0.5
KOPBI. 3eMHOUWKOpPBI. KpaTtkue cBesieHus o
MuHepaibl 1

CTPOEHUM aTOMOB.
TOPHDIC TIOPOIBL y o) rakoe mpupomHbe pecypeb
[IpupoHbIe 5 PHPOZL peeyp
DECYPCBI 1 HX KOHOMMS TIPUPOTHBIX pevcprOB u
" COXPaHEHHE OKPYKAIOIIEH CPEIbI.
nepepaboTKa. JIEeMOHCTPALIMOHHBIN OIIBIT
HpeI[CTaBJ'ICHI/Ie 0 ««BoccTaHOBUTEIILHBIC CBOMCTBA
pyaax BOJIOPOAA»

11  [Buocdepa. Uto nmpoucxoaut B Omocdepe HaleHn 1
Pacturenbubii u [3€MIU. Poib nousel. Kakue snemMeHTsI
SKUBOTHBIH MUD HA3BIBAIOTCSI OMOTEHHBIMU U TIOYEMY.

Ha 3emiie.

12 Xumus u BausHue neaTeaIbHOCTH YelIOBeKa 1
OKpY’KaroIas OKpYyKaromyio cpeay. CriocoObl 3alIHThI
cpena. Xumuuecko [OKPYKarolICH CPEIBI.
€ 3arpsi3HEHNE
OKpYyXarouen
CPCIbI
Tema Ne3.

«McTopust Xumumw»
(29)
13 | AIXUMHIYECKH AJIXAMUS - IpEeBHEHUIIHHN TpooOpa3 1

[epuoJa B UICTOpUU
XUMHWN

XUMUH.
«Dunocodckuil KAMEHbY U «IITUKCUP

MOJIOJOCTH. Anxumuctel B Poccuu




14 DKwusHb v HayuHas |(BKjaJ BEIMKUX YYEHBIX B Pa3BUTHE 1
NEeATEILHOCTh XAMHAHN
M.B.JToMonocosa u |OCHOBHAs XapaKT€PUCTUKA
JI./M.Menneneesa |[XuUMHYeckoiipesonronnu Haspamus.
XuMuueckas CuMBOJIBI 1 GOPMYJIBI - HCTOPHS U
PEBOIIOIHS COBPEMEHHOCTb.
OCHOBHBIC
HaInpaBJICHUS
pa3BUTHS
COBPEMEHHOMU
XUMHH
Tema 4. « Xumus B
ObITY» (204)
15 Kyxus. Caxap u Caxap u ero cBoiicta. [lome3nnic u
CBOMCTBA BPCIHBIC
yepThl caxapa. HeoObruHoe mpuMeHeHne
caxapa.
16 Kyxns. PacTutenabHbIe M JpyTrue 0.5 0.5
PacTurenbHbie U macna.llogemy
pyrHe Macia PACTUTEILHOE MACJIO MOJIC3HEE JKUBOTHBIX
PKUPOB. UTO Takoe «aHTUOKCHIAHTHD)
JleMOHCTpallMOHHBIN ONBIT « OKUCICHHUE
YKHPOB)
17 |[Kyxnus. Cona 0.5 0.5
?ijcllilg v CtoJ10BBIN
ylzlcyc i yKCY CHaHCoz[a ) MTHIIEBas i ;[Byyrnelcuncnbm
SeceHnus HAaTpuil M ero cmoiicTtBa. OmacHbI OpaTt
MUILEBON COJIbI - COJIa KaJbIIMHUPOBAHHAS.
YeMm 1osie3Ha nuiieBas coaa u
MOJKET JI OHA OBITH ormacHoM. JIONe4
CTOJIOBBIN YKCYC M YKCYCHASI DCCEHLIUS.
CBOMCTBAYKCYCHOM KHCIIOTBI U €€
dbusunonornyeckoe BozaeicTaue.JIO No5
18 Kyxns. J1yLIACTBIE BEIIECTBA U MIPUIIPABBIL. 1
Myl "'opunna. Ileperr u 1aBpoBbIii JIUCT.
UcThie BennecTBa 1 |BaHWIMH. DpyKkToBbIe dcceHMu. Kakyro
[IPUIPaBbI OTMACHOCTh MOT'YT MPEJICTABIISITh
apoMaTU3aTOPhI MUIIU U BKYCOBBIC
T00aBKH.
19 |AnTeuka. ATNTEUHBIN HOJI K €T0 cBoMCTBa. [louemy 0.5 0.5

ANTEYHBIN WO U
€ro CBOMCTBA

HOJ HAJI0 AePKaTh B IIJIOTHO
3aKynopeHHon ckissHke.JIO Neb

«Bo3ronka»




20 |Anreuxka. «3enéHka» nin 05 05
«3encHKa» uiu PacTBOPOPUILINAHTOBOIO
pacTBOp 3enénoro. HeoObrunblie
OpWJIITHAHTOBOTO CBOMCTBAOOBIYHOM
3EJIEHOTO. 3eaE¢HKHN.JIO N7
21 NomammHss ACIUPUH WIM alleTUICAITUIINIIOBAs 0.5 0.5
an [KUCIIOTA U €To
Teuka. Acrmpun  CBOHCTBA. Uro none3Hee: aCOUPUH WIH
yIcapuH, HypodeH wim
noynpoder?JIONe8
22 \lomammnss Hy>kHa 11 B JOManIHei anredke 6opHas 1
anteuka. Yero He  [kuciora.Crapsble JiekapcTBa, Kak ¢ HUMU
XBaTACT B Ballled  [MOCTYNUTbh. YEro He XBATAET B BallleH
anTeyke? AnTECUKE.
23 |Mara3uH. 1
OmnacHele MoryT JI1 IpeACTaBIISITh OMTACHOCTh
BCIICCTBA BEIIIECTBA U3
XO035IMCTBEHHOT'O U MPOJIYKTOBOIO
Mara3uHoB? CepamosioTas - 1JIs 4ero oHa
1 YTO C HEW MOXKHO caenaTth. Kanuiinas
cenutTpa (KajaueBas CeMTpa) HaMMUadHas
cenutpa. A npu 4€M TYT opox?
24  |AnTteka. PeaktuBbl |ANTEKa - pau I XMMHKA. Kaxmoe
JIEKapCTBO -XUMHUYCCKHUI
peakTuB.HaumHaem ¢ nepekucu
BOJI0pOoAa.JleMOHCTPAIIMOHHBIN OIBIT
25 |Anreka. SInoButhsl € [InoBUTHII  QopMalMH M OeclieHHas 05 05
BCIICCTBA [JIFOKO3a - YTO K€ MEXIy HUMH 001Iero?
CepeOpuM MeIHBIE U3JEIUS W JejaeM
€7104YHbIC MIapbl. A KaK MOJYYUTb MEIHOE
3epKaIo?
26 |AnTeka. HAMKATOPBI UIS KACIIOT U LIEI0YeH 13 1
HauKaTopsl anTeku. OnbITH ¢ HeHOIPTATCHHOM,
CYLIEHOW YEPHUKOW,UCIAHACKUM MXOM U
JPYTUMH JICKaPCTBAMH
27 |Anteka. HeoObrun ) 1
ble JIeKapcTBa Emié HeoObIYHBIC JIeKapCTBa.
«Kapbonen», «BreTHaMckuit
Oanb3am», «JIMKOMOAUT» U OMBITHI C
HUMU.J[eMOHCTPaIMOHHBICOTIBITHI.
28 [X030J10K miIH beH3nH, KEPOCHUH U APYTUE «- HHBD). 1

rapax.

bensuH, kepocuH
CatoBbIil y4acTOK.
MenHblii U JpyTrue

OOBIKHOBEHHBIN [IEMEHT U €r0 OITaCHbIE
CBOMCTBA.

MenHblii U Apyrue Kyrnopocbl. MokHO 11
XPaHUTh MEIHbIA KyIOPOC B

AJIIOMUHUEBOU I1OCYE.
S noxumMukaTsl. 3a0bIThIE




e
Kymopockl Cana u

AJOXHMMHUKATBI: YTO C HUMHU J€CJIATh.

OTOpO/I.
A TOXUMUKATEL
29 |Bannasg xomMHaTa  [MpLIO WIIH MbLI1a? Ortmuunel 1 |05 0.5
XO3SIMCTBEHHOTO MbLIa OT TYyaJeTHOTO.
[llemoyHOM  XapakTep XO35MCTBEHHOI'O
MbLIa. ['opuT 11 MBLT0. UTO Takoe «GKUAKOE
MBLIIO». JIEeMOHCTPALIMOHHBIN OIBIT
30 CrupanbHble opomku u apyrue moromme| 1 (0.5 0.5
cpenctBa. Kakue  TMOpOmIKM  camble
Bannast komHata. |onmacHble. Hamo M omacaTbesl SKUAKHAX
CtupanbHbie MOIOIIMX cpeacTB. KanblnHUpOBaHHAs
MMOPOIITKY U APYTHE [COJla U TpUHATpUiipocdaT - AJid 4ero oHy
MoOIOIIHE cpeacTBa (3Aech. Colib N1 BaHHBI M OMBITHI C HEM.
KansnuunpoBanH  |/[eMOHCTpalMOHHBIN OIIBIT
asi coga u
TpuHaTpuii Gocdar
31 |AMmmuak JlaGopaTopusIit onbIT Ne9 «OcHOBHBIE 1 105 0.5
.XO3MCTBEHHBIA  [CBOMCTBA aMMHuaKka» .PacTBop aMMuaka.
MarasuH. CTEeKJIO0YNCTUTEH.
PacTBop ammuaka
32 MuHepalbHbIC JIabopatopubiii onbITNel0 «Onpeneneunel 1 |0.5 0.5
yI00peHUsI- AMMHUAYHOU CEJIUTPHI 1 MOYEBUHBI»
[IPUPOIHBIC
COCTUHECHUS
33 |Kanpumit.Coennne |JlabopaTopHsIii onbIT Nell 1 05 0.5
HUS KaJIbIIU «B3aumMoaenicTBre N3BECTKOBOM BOJEI C
YTJIEKUCIIBIM Ta30M»
34 [ Xumug 3aluTa UCCIeI0BaTEIbCKUX MPOCKTOB. 1 1
noBcroay.Mtoroso ellogsenenue nroros
3aHATHE.
Wroro : 34 175 [16.5




5. Y4yeOHO-MeTOAMYECKOE W MATEePHAJIbHO-TEXHHU4YECKOe olecreyeHue
o0pa3oBaTeJIbHOIO Mpouecca

Y4eOHO-MeTOAUYECKHI KOMILIEKT:

1. TTTuprrruna, H.B. Xumus. 8-9 knaccel. COOpHUK OJEKTUBHBIX KYpPCOB.
Bosarorpan. Yuurens, 2012r.

2. Anexcunckuii B.H. “3annmatenbHbie OnbITH IO XUMHUKN*: KHUTA 7151 yIuTes..
- 2-¢ u3n., uctp. - M.: [Ipocsemenue, 1995.

3. AnukOeposa JL.YO. “3anumarensuas xumus’’: Kaura 11st ygammxcs, yaurenaen
u poauteneit. - M.: ACT-IIPECC, 1999

4. mutpuena A.U., Uneuna JI.B. «Ham qom - Ham O661T» - M.: «3HaHuey», 1992

5. Ilnuyruna I'.B. IloBTOpsieM XMMHIO Ha MpUMEpPAX U3 NOBCEAHEBHOM >KU3HU:
COopHuk 3a1anuii ¢ pemenuamu u otseramu. M.: APKTH, 2000.

6. CyBopoB A.B. u 1p. VYBiekatenpHBIA MHpP XUMHUYECKUX MPEBPAIICHHIA:
Opurunanenble 3agaun no xumuu. CII16.: Xumus. 1998. - 168 c.

7. Wremmnep I'M. Xumus Ha gocyre: JlomamHsas xumudeckas jgadbopaTopus:
Kuura nns yuamuxcs.- M.: [Ipocsemienue, 1996

8. Dunmkioneaus mis aereil. Xumusa. M.: Asanra +, 2003

HNuTepHeT pecypcesl.

1. http://hemi.wallst.ru/ - SxciepumMeHTATBHBIA YUSOHHUK 1O OOIIEH XUMHUU IS

8-11 wmaccoB, mpeaHa3HAYEHHBIN Kak I M3yYCHHs XUMUHW ' HyJsA"', Tak W IS
IIOJITOTOBKH K DK3aMEHaM.

2. http://www.en.edu.ru/ - EctecTBeHHO-Hay4YHBIH 00pa30BaTeIbHBINA TOPTAIL.

3. http://www.alhimik.ru/ - AJIXMMHUK - Bamr moMOIIHHUK, JIOIIMaH B MOpE

XUMHUYCCKHUX BCIICCTB U SIBJICHUM.

4. http://www.chemistry.narod.ru/ - Mup Xumun. KadecTBeHHbIC peaklnuu M

IMOJIY4CHHC BCIICCTB, IIPUMCEPLI. CHpaBO‘IHBIC T3_6J'II/II_IBI. N3BecTHBIC YUYCHEIC - XUMHKH.

5. http://chemistry.r2.ru/ - Xumus 1is KOJIbHUKOB.

6. http://college.ru/chemistry/index.php - OTkpeIThIH KOJIeK: XuMust. Ha caiite

B OTKPBITOM JIOCTyIl€ pa3MelleH ydeOHUK Kypca «OtkpbiTas Xumusa 2.5»,


http://hemi.wallst.ru/
http://www.en.edu.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://chemistry.r2.ru/
http://college.ru/chemistry/index.php

WHTEpaKTHBHBIC Java-amuietel (Momenw), ON-line-cipaBoYHWK CBOWCTB  BCEX
M3BECTHBIX XUMHYECKUX JIEMEHTOB, 0030p IHTEpHET-pECYpPCOB 10 XUMHH ITOCTOSTHHO
oOHOBIsIeTCA. "XpecToMaTus" - 3TO pyOpHKa, T/Ie COOpaHbl aHHOTUPOBAHHBIE CCHUTKH
Ha DJICKTPOHHBIE BEPCUH PA3IMYHBIX MaTEPUAIOB, UMEIOIIHECS B CETH.

7. http://grokhovs.chat.ru/chemhist.nhtml - Bceobmas uctopust xumum.

Bo3HuKHOBEHHE U pa3BUTHE XUMUHM C ApeBHENUX BpeMeH 10 X VII Beka.

8. http://www.bolshe.ru/book/id=240 - Bo3aukHOBEHUE U pa3BUTHE HAYKU

XUMHUU.

9. http://www.sev-chem.narod.ru/opyt.files/krov.htm. 3aaumarenbHble ONMBITHI

10 XUMHHU.
MarepuajbHO-TEXHUYECKHUE CPeACTBA 00yYeHUs
1. MyJIbTUMEIUUHBII TPOEKTOD;
2. KOMIIBIOTED;
3. TpuHTED;
4

nabopaTtopHoe o0opynoBaHue u PEaKTUBBI.


http://grokhovs.chat.ru/chemhist.html
http://www.bolshe.ru/book/id=240
http://www.sev-chem.narod.ru/opyt.files/krov.htm

