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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma yyeOHOTrO mpeameTa Mo XUMHUU JJisl 7 KJIACCOB COCTaBJiEHA Ha
ocHOBe  DefepallbHOTO  TOCYIAapCTBEHHOTO  00pa30BaTeIbHOTO  CTaHIApTa
OCHOBHOTI0 0011ero oopaszoBanus, nporpammsl o xumuu O. C. I'abpuensna (O. C.
["abpuensn, U. I'. OctpoymoB, C.A. CnaakoB «lIpumepHas mporpamma Kypca
xumun aia 7 kmaccay — M. @ Ilpocsemienue, 2020). a Takke Ha OCHOBE
dbenepanbHOM pabodeil mMporpaMMbl BOCHUTaHUS M C YYETOM KOHIICTIIIMH
NpernojlaBaHusi yueOHOro npeaMmera « XUuMus» B 00pa3oBaTENbHBIX OPTaHU3AIUAX
Poccuiickon @enepanum.

OOHOBJIEHHE IIKOJHLHOTO OOpa3oBaHMs, B TOM YHCJIE XHUMHUYECKOTO,
HalpaBJICHO HA CO3/JaHUE ONTUMAJbHBIX YCIOBUM i1  yAOBJIETBOPEHUS
MOTPEOHOCTEN KaXJ0ro Yy4YeHHKa, ISl (POPMHUPOBAHUS €ro BCECTOPOHHETO
WHTEpeca, JJIsl Pa3BUTUSI YEJOBEKA C HOBBIM YpPOBHEM CO3HAHHUS, AKTUBHO
YYaCTBYIOIIETO B MpeoOpa3oBaHUU MHpPA, CIIOCOOHOTO K CAMOOILICHKE W
KPUTHYECKOMY MbIIUIEHUI0. CoJiepKaHue Kypca XUMHHU Kak yd4eOHOro rnpeaMmera
dbopmupyeTcsi, UCXoAs U3 OOIMMX Ieseil 00pa3oBaHUsI, BOCIIUTAHUS U PAa3BUTHS
JUYHOCTH, BKIIOYAIOMUX (OPMUPOBAHME HAYYHBIX B3IVISIZIOB HA MPUPOAY U
OOIIECTBO, IEHHOCTHBIX COIMATIBLHO-3HAYMMBIX OPUEHTAIINM, TPUBUTHE TYMAHHBIX
B3IJISI0B HA OKPY’KAIOIIYIO AEHCTBUTENBHOCTD.

XYUMHUYECKHE 3HAHUS HEOOXOAMMBI KaXXIOMY YE€JIOBEKY, OHH OMPEIEISIOT
palMoHAIbHOE TIOBEJCHHE 4YEJIOBEKa B OKpYXKaIOIIEH cpeae, HE0OXOAMMBbI B
MOBCEHEBHOM >KW3HU. ['11aBHOW mpoOieMoil B TMpEnojiaBaHUM XUMHUU SIBIISIETCS
MEePEerpy’KEHHOCTh Kypca OCHOBHOHM IIKOJBL. Pemmrth 3Ty mpobiieMy MOMXKHO C
MOMOIIBIO TMPOMNEAEBTUYECKOTO Kypca. HeoOXoauMocTh ero BBelICHUS BbI3BaHA
HECKOJIbKUMH MPUYUHAMMU:

. CJIO’)KHOCTBIO IPOTPAMMHOTO MaTepUaa;
. COKpAII[CHHEM KOJIMYECTBA YUYCOHBIX YaCOB,;

. YMEHBIIICHNE KOJIMYSCTBA XUMUYECKOTO IKCIIEPUMEHTA Ha YPOKaXx;

. UCKQKCHUEM 3HAHWHA IIKOJBHUKOB, TIOYEPIHYTBIX M3 CPEACTB

MaccoBoi HHGOPMAIIUHU e11IE TO 3HAKOMCTBA C MPEIMETOM « XHUMUS».

Peanuzamust mpeamera  crnocoOCTBYET — MOBBIIICHHIO  MOTHBAIMM U
NIO3HABATEJIbHON aKTWBHOCTH y4YaIMXCSl IPH U3YyYEHUH OCHOBHOI'O Kypca XUMUHU.
[TponeaeBTHUECKUI KypC XUMUHU XOTS U HOCUT OOUIEKYJIbTYpPHBIM XapaKkTep U He
CTaBUT 3aJauyy MpO(ecCHOHANIbHON MOArOTOBKM OOYydYaloIIUXCs, TEM HE MEHee
MO3BOJISIET UM OMPEACIUTHCA C BEIOOpOM Tpodusis 00ydeHus B CTapIIei IIKoJIe.
Jns  nocTikeHuss 00pa3oBaTelbHBIX PE3YJIbTAaTOB HAa OCHOBE CHUCTEMHO-
NEATEIbHOCTHOIO MOAX0AA, KOTOPBIN SIBJIIETCS OAHUM M3 OCHOBHBIX MEXAHH3MOB
peam3zanuun GI'OC OO0, MOKHO HCHOJIB30BaTh TEXHOJIOTHIO JI€STEIBHOCTHOTO
meroaa (TJAM) — nenarornyeckuii MHCTPYMEHTApUN YUUTENsI, CIOCOOCTBYIOIIUN
BKJIIOYCHHUIO y4YalllUXCi B YYEeOHYIO JIeITeIbHOCTh Ha OCHOBE METoja
pedaekcUBHON caMOOpraHu3aluy JJisi YCBOCHHUS TIIyOOKMX M MPOYHBIX 3HAHUU 110
pEaMETY.



eab yueOHOro mpeamera

@opMHUpPOBAaHUE Yy YYaAUIUXCS YMEHUS BHUAETh W TIOHUMATh LIEHHOCTh
oOpa3oBaHUs, 3HAYMMOCTb XUMHUYECKOTO 3HAHUS JJIA KaXJIOro 4YeJloBeKa
HE3aBUCUMO OT €ro mpodeccHoHanbHOM AesATeIbHOCTH; YMEHUS pa3inyaTh (GaKkThl
U OLEHKH, CPABHUBATh OLICHOYHBIE BBIBOJBI, BUAETh HMX CBA3b C KPHUTEPHUSIMHU
OLIECHOK M CBSI3b KPUTEPUEB C  OMNPEHCIECHHONM CHCTEMOM ILIEHHOCTEM,
dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

dopmupoBaHUE y OOYYAIOMIMXCS LEJIOCTHOTO TMPEICTABICHUS O MHUPE H
pOJIM XMMHUHU B CO3JJaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA;
yMEHHsI OOBACHATH OOBEKTHI M MPOIECCHl OKPY’KAIOIIEH TEeHCTBUTEIBHOCTH —
IIPUPOTHOM, COUMAIIBHOM, KYJIBTYPHON, TEXHUYECKON CPEIbI, HCTIOJIb3YS ISl TOTO
XUMHUYECKUE 3HAHUS;, MPUOOpETeHUE OOyYarolMMUCS OMbITa Pa3HOOOpa3HOU
JESATEIbHOCTH, TO3HAHUSI M CAMOIIO3HAHMS; KIIIOYEBBIX HAaBBIKOB (KJIFOYEBBIX
KOMIIETEHTHOCTEN), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IUYHBIX BUIOB
NESATEIbHOCTH: pelIeHUus Tpo0sieM, MPUHATUS PEIICHWH, MOWCKa, aHauu3a u
o0paboTku uHGbOpPMAIUK, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB HM3MEPEHUIA,
COTpYOHHUYECTBA, Oe€30macHOro oOpallleHusi C BELIECTBAMU B IOBCEIHEBHOU
KU3HU.

3amaum yuyeOHOro nmpeamera

OO6pazoBartenbHbIE:

(opMHpOBaHHWE CHUCTEMBl XUMUYECKHX 3HAHMHW KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHOW KapTUHBI Mupa; Pa3BuBaromue:

pPa3BUTHE JTUYHOCTU OOYHArOUIUXCSl, UX MHTEJUIEKTyalIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBAHNE, (POPMUPOBAHUE y HHUX TyYMaHUCTUYECKUX OTHOIICHUN U
HKOJIOTHYECKH L[EIECO00Pa3HOro MOBEICHUS B ObITY U B TPYJOBOM €SI TEIILHOCTH;

BocnurarenbsHble:

-popMupoBaHue yMeHHH Oe3omacHOTO oOOpalieHHs C  BEIISCTBAMH,
UCIIOJIb3yEeMbIMH B TTOBCEHEBHOMN JKU3HU; BHIPAOOTKA TOHUMAHUS OOIIECTBEHHOM
NOTPEOHOCTH B PAa3BUTUM XUMHH, a Takke (POpMUpOBaAHUE OTHOIICHUS K XUMHUHU
KaK K BO3MOXKHOM 001acT OyayIiel mpakTHYeCKOM IS TeIbHOCTH.

OO0mas xapakTepucTUKA y4e0HOIr0 NpeaMera.

B cootBerctBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O O0OIIEro oOpa3oBaHUs ydalllMecs JOJKHBI OBJAJETh
TaKUMU MM03HABATEIIbHBIMU YUY€OHBIMU JEHCTBUSIMHU, KaK:

ymeHue GopMyIrupoBaTh NPoOdIEeMy U TUTIOTE3Y,

CTaBUThH 1I€JIM M 3a/layd, CTPOUTH IUIAHBI JIOCTHXKEHHS LeNed U pelieHus
MOCTABJICHHBIX 3a]1a4, MPOBOIUTH KCIIEPUMEHT U Ha €r0 OCHOBE JIelaTh BHIBOABI U
YMO3aKJIIOUEHHUS], IPEACTABIATh X U OTCTAUBATh CBOIO TOUKY 3PEHHS.

Kpome »storo, ywammecss HOMKHBI OBJIQJE€Th NPUEMaMH, CBSI3aHHBIMU C
ONpENICJICHNEM TOHSATUI: OTrpaHUYMBATh WX, ONMUCHIBATh, XapaKTEpH30BaThb U
cpaBHUBaTh. Clie10BaTENbHO, IPU U3YYEHUHU XUMHUHU B OCHOBHOM IIKOJIE yYalluecs
JOJDKHBI  OBJQJIETh yYEOHBIMH JEHCTBUSMH, TO3BOJISIONIMMUA WM JOCTHYb
JUYHOCTHBIX, TPEIMETHBIX M METANPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.



[Ipennaraemass mporpaMma IO XHMHU pPAacKpbIBaeT BKJIaJ Yy4eOHOTO
npeaMeTa B JOCTHKEHHUE LeJel OCHOBHOTO 00IIero oOpa3oBaHUs M ONPEIEIISIET
BAKHEHIINE CONEPIKATEIbHbIC TUHUU IIPEAMETA:

BEILIECTBO , 3HAHHWSA O COCTABE M CTPOCHUU BEILECTB, UX BAXHEUIIHUX
(U3NYECKUX U XMMUUYECKHUX CBOMCTBAX, OMOJIOTUYECKOM JIEHCTBUY;

XUMHYECKas peaknuss — 3HaHUS 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS
XAMHUYECKHE CBOMCTBa BENIECTB, CMOCO0AaX  yMNpaBlIeHUS  XUMHUYECKUMHU
poIeccaMu;

NPUMCHCHHE BEIIESCTB — 3HAHMS M OIBIT MPAKTHYECKON JESITCIbHOCTH C

BEII[ECTBAMH, KOTOPhIC Han0O0JIEe YacTO YIMOTPEOSIOTCS B TTOBCEAHEBHON KU3HH,
IIMPOKO HCHOJIB3YIOTCSI B MPOMBIINUICHHOCTH, CEJIbCKOM  XO3SIMCTBE, Ha
TPAHCIIOPTE;

S3bIK XMMHUU — CHCTEMa BaXXHEUIMX MOHATUM XUMHUM U TEPMHUHOB, B
KOTOPBIX OHU OMNUCHIBAIOTCSI, HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM 4YHCIIE U TPUBHAIbHBIC), XUMUYECKUE (HOPMYIIBI U YpaBHEHUS, a
TaK)Ke MpaBuia epeBoia NHGOPMAIMKU ¢ €CTECTBEHHOTO A3bIKa Ha SI3bIK XUMHUH U
oOpaTHo.

[Ipu oTbGope conepkanusi, KOHKPETUIUPYIOIIETO MPOTrpamMMy, YUUTHIBAJIOCH,
4yTO Tepen oOummM o0pa3oBaHMEM HE CTOMT 3a7ada MpodecCHOHaATbHON
MOJATOTOBKM  OOy4YalIMXCca. ITO  ONPENeTWIo IMOCTPOCHHE Kypca  Kak
OOIIEKYJIbTYPHOTO, HAITPaBJIECHHOIO, IPEXKJI€ BCEro Ha (HOPMUPOBAHUE U PA3BUTHE
WHTEpeca K M3YUYCHHIO XMMHUHU. YUT€Ha OCHOBHAasi OCOOEHHOCTH MOAPOCTKOBOTO
BO3pacTa — HayaJlo TMepexoja OT JIeTCTBa K  B3pPOCIOCTH, KOTOPBIU
XapaKkTepu3yeTcsl pa3BUTHUEM MMO3HABATEIILHOU CQEpHI.

Ha »orane ocHoBHOro oOmIero cpemHero o0Opa3oBaHUsI TTPOUCXOIUT
BKJIIOUEHHE OOYYarONIUXCs B MPOCKTHYIO U HCCIEI0BATEIbCKYHO ACATEIbHOCTD,
OCHOBY KOTOpPOH COCTaBIISIIOT TaKHUE YHUBEpPCANbHbIE Y4YeOHBIC ICHCTBUS, Kak
yMEHUE BHUJECTh NMPOOJIEMBbI, CTAaBUTh BOIMPOCHI, KIaCCHU(PUIIMPOBATh, HAOIIOAATH,
MPOBOJUTH JKCIIEPUMEHT, JIeNIaTh BBIBOJBI M YMO3AKIIOUECHHS, OOBICHSTH,
JI0OKa3bIBaTh, 3aIMIIATH CBOU HWJEHU, NaBaTh ompeneseHus noHatusM. Croga ke
OTHOCSITCS ~ OPHUEMBI, CXOJIHBIE C ONPENCIICHHEM IMOHATUIl:  OINHCAHUE,
XapaKTepUCTHKA, Pa3bsICHEHHE, CpaBHEHHUE, paszinueHne. DopMHUpOBaHHE ITHX
YHUBEPCAIBHBIX yU4E€OHBIX NEWCTBHIM HAUYMHAETCS €II¢ B HAYAJIBHOW IKOJE, a B
Kypce XMMHUU OCHOBHOM IIKOJIbI TPOUCXOIUT X PA3BUTHE U COBEPIICHCTBOBAHUE.
B cBsi3u ¢ 3TUM pe3epBHBIC Yachl INIAHUPYETCS UCIIOJIB30BaTh HA (POPMUPOBAHUE U
pa3BUTHE YMEHUM IIPOCKTHOM M HCCIEIOBATENbCKON AEATEIbHOCTH, YMEHHUE
BUJIETh MPOOJIEMBI, JIeJIaTh BHIBOJIBI U YMO3AKIFOUEHUS.

MecTo npeaMeTa B y4eOHOM IJIaHE

CornacHo yTBEpXXJCHHOMY Y4eOHOMY TIUIaHY IIIKOJBI Ha H3y4YCHHUE
MPONEAEBTUUECKOT0 Kypca XMMHUHM B 7-X KJaccax OTBEJEH | yac B HENeIt0, BCEro —
34 yaca.



COJEP KXAHUE OBYUEHMUS
7 kjacce

Ipenmer XMMUM U METOBI €€ N3yYeHMUS.

[IpenMer xumuun. 3HaU€HHE XUMUU B )KM3HH COBPEMEHHOI0 uejoBeka. Tena
u BenlecTBa. CBolicTBa BemecTB. [IprMeHeHne BENIECTB HA OCHOBE MX CBOMCTB.
SIBnenus, npoucxomsamme ¢ BemecTBaMH. PU3NYECKHE SBICHUS U XUMUYECKHE
peakiuu. BemecTBa, y4aCTBYIOIIME B PEAKLIUNA: UCXOJHBIE BEIIECTBA U IPOIYKTHI
peakuuu. I[Ipu3HaKu XUMHUYECKUX PEaKUUi: M3MEHECHHUE LIBETA, BBINAJACHUE WIH
pacTBOPEHHE OCaJKa, BBIICJIICHUE ra3a, BBIACICHUE WM MOTJIOLICHUE TEIUIOTHI U
CBeTa, MosiBlieHWe 3arnaxa. HaOmiogeHue M sKcrepuMeHT B XuMuu. M3ydenwue
IJIaMEHU CBEYM W crnupToBKU. ['mmote3a u BbiBOA. OdopmileHue pe3yibTaToB
skcriepuMenTta.  [Ipaktuueckass pabora. 3HAKOMCTBO ¢  JaOOpPaTOPHBIM
obopynoBanueMm. llpaBuna TexHuku Oe3omacHOCTM HpU padboTe B KaOUHETE
(;1aboparopun) xumuu. Jlemonctpanuu. Buneopparmentsl u crnaiasl «Eruner —
poauHa xumun». Komneknus CTEKISHHOW XUMH4YEeCKOW mnocyabl. Komnekuus
W3ICIIAM W3 aIOMUHUA W €ro CIulaBoB. [losydeHue yriekuciioro raza M €ro
B3aMMOJICHCTBUE C W3BECTKOBOM BOJOM. B3amMopnencTBuE pacTBOpa NUIIEBOU
COBI C YKCYCHOW KHCIOTOW. B3ammopencTBue pacTBOPOB MEAHOTO KyIopoca U
HamaTtelpHOoro cnupra. llomkuranue mepctsiHoil HUTH. JlaOopaTOpHBIE ONBITHI.
N3ydeHne CTpOeHHS TUIAMEHN CBEYU U CIUPTOBKH.

I'nasa II. CTpoeHune BemecTB U UX arperaTHbie COCTOSHMS.

Crpoenue BemecTB. bpoyHoBckoe aBmxkeHue. Juddys3us. ATOMEL
Monekynbl. OCHOBHBIE TIOJIOXKEHUSI ATOMHO-MOJIEKYJISIPHOTO Yy4yeHHs. VOHBI.
BemectBa MOJIEKYJIISIDPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs. ATperaTtHbie
cocrosiHus BeulecTB. ['a3bl. JKuakoctu. TBEpasie BemecTBa. B3anmuble nepexoasl
MEXJy arperaTHbIMA COCTOSHUSIMA BEIIECTBA: BO3TOHKA (cyOnmumarusi) u
necyOonuManus, KOHAEHCAlusi M HWCIapeHue, KPUCTAUIM3alUs W IUIABJICHHUE.
Hemonctpauuu. uddy3ua nepmanranara kaiusa B Boge. CoOupanue npudopa
JUISL TIOYYEHHMS Ta3a U MPOBEpPKaA €ro Ha TepMETUYHOCThb. BO3roHKa CyXOro Jipaa,
noga wiu HadtanuHa. JlaGopatopubie omnbiThl. HabGmrogeHue 3a OpOyHOBCKUM
JNBIWKEHUWEM (ABWKEHME dYacTull Tymu B Boze). Huddy3uss KOMIOHEHTOB
ne3zofopanTa B Boznyxe. duddysus caxapa B Boje. ArperatHble COCTOSIHUS BOJIbI.

I'naBa III. Cmecu BemecTB, X cocTaB UHcTble BelecTBa M CMECH.
Yucrble BenecTsa 1 CMECH.

['oMorenHsle U rereporeHHbie cMecu. ['a3000pa3Hble, KUIKUE U TBEPAbIE
cmecu. ['azoBbie cmecu. Bo3znyx — mnpupoanast razoBas cmechb. CocTaB Bo3ayxa.
OObEMHast 10711 KOMIIOHEHTa Ta30BOM CMECH KaK OTHOIIEHHE 00bEMa JTaHHOTO
raza K obmemy o0béMy cMecu. Pacuérhl ¢ MCTONB30BaHUEM TIOHSTHS «O0OBEMHAsS
JI0JIs1 KOMITOHEHTa cMecu». MaccoBas 10 pacTBOPEHHOTO BemecTsa. [lonstue o
KOHIIEHTpAallMM pacTBopa. MaccoBass J0Ji1 pacTBOPEHHOrO BEIIECTBA Kak
OTHOLIIEHWE MACChl PAaCTBOPEHHOIO BeWIECTBA K Macce pactBopa. Pacu€rel ¢
UCIIOJIb30BAaHUEM TIOHSATUSA  «MaccoBas JOJA  PACTBOPEHHOTO  BELIECTBAY.
[IpakTuueckass pabora. IlpuroroBieHue pacTBopa C OMNPEACIEHHOM MacCOBOMU
JI0JIed  pacTBOPEHHOrO BewiecrBa. MaccoBasg Jfons  npumecu. llonstue o



TEXHUYECKOM oOpasiie, 00 OCHOBHOM KOMIIOHEHTE M O mpuMecu. MaccoBasi A0
npuMecH. Pacu€rbl ¢ HUCIONB30BAHUEM TMOHATUS «MaccoBas JOJIA MPUMECH.
JemoncTpanuu. Paznuunsie oOpasibl Mpamopa. Koiekiys MUHepanoB U FTOPHBIX
nopoA. BuneopparmenT no oOHapy’eHUI0 00BEMHOMN JJOJIM KUCIOPOJia B BO3IyXE.
BuneodparmenTsl u cnaifipl MpaMmopHbIX apTedaktoB. Kosnekius OBITOBBIX,
KOHJUTEPCKUX U METUIMHCKHX cMeced. OOpasibl MEIUIIMHCKUX U TMHIIEBBIX
pacTBOpPOB C YyKa3aHMEM MAacCOBOM J0JM KOMIIOHeHTa. BuneodparMeHTsl u
CJIAM 1Bl U3JEIHUI U3 BEIIECTB 0COO0I YNCTOTHI.

I'naBa IV. ®usunueckue siBjieHUs] B XUMUU

Hekortopsle crocoObl paszneneHus cMeceid. Pas3neneHne cMeceil Ha OCHOBE
paznuunii B (QU3MYECKUX CBOMCTBaxX UX KOMIOHEHTOB. OTcramBaHue u
nexanrauus. LlentpudyrupoBanue. @unbTpoBaHue B JadOpaTopuu, B OBITY M Ha
npousBojacTBe. DUIbTPOBAHHE W (PUIBTPAT. YCTAaHOBKA Il (QUIBTPOBAHUA U
npaBuia paboTel ¢ Hel. BboIToBBIE GUIBTPHI 711 BOJBI. AAcopOmus. Y cTpoilcTBO
npotuBorasa. JUCTWLIIALMSA, WIM TeperoHka. JlUCTWuMpoBaHHas Boja U €€
nonyuenue. Ileperonka Hedtu. Hedrenponykrel. Ilpaktuyeckas paborta.
BrlpamuBanue KpucTaiuioB coiid (moMamHui skcriepumenT). [Ipaktuueckas
pabora. Owumncrtka mnoBapeHHOM conu. JlemoHcTpauuu. Pasnenenue cmecu
MOPOIIKOB keje3a U cepbl. OTCTauBaHUE W JEKaHTAlMs W3BECTKOBOIO MOJIOKA,
WIM B3BECH Mejla B BoJe. PaszencHue BOJHOM CMECH pPacCTUTEIBHOIO Macia C
MOMOILBIO JIEUTENbHOM BOpOHKHU. LleHTpudyrupoBanue (Ha LHEHTpUPYre WIH C
nomouplo Bugeopparmenta). Komiekius cinaiiioB OBITOBBIX M MPOMBIIIJIEHHBIX
npuOOpPOB, B KOTOPBIX MPUMEHSETCA LEHTpUPyrupoBaHue. YCTaHOBKA JUJIs
¢bunpTpoBanus u e€ padora. Kosuekiuss ObITOBBIX (UIBTpOB. AncopOums
KYKYPY3HbIMU TIaJIOUKaMU TAapoOB Maxydyux BemecTB. KoJulekuus TOBS30K U
pecnupaTtopoB. YCTaHOBKa Il IEPETOHKU KUAKOCTEH U €€ paboTa (mojgydyeHue
JTUCTUIMPOBaHHOW Bonbl). Bumeodparment «PektudukanmonHas KOJIOHHA
HedTenepepabaThIBaroIIero 3aBoa U cxema e€ ycrpoiictBay. Komiekius «HedTs
U HePTEnpOayKThD». JlabopaTopHbIe ONbIThL. DIOTAIUS CEPBI U3 CMECH C PEUYHBIM
IIECKOM.

I'masa V. Cocras BeuiecTs.

Xumuueckre 3HaKM u Gopmyiabl XUMUYECKHE DJIeMEHThl. Bemiecta
MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. XHUMHUYECKUH 3JIEMEHT Kak
ONpPEACIEHHBIM BUJ aTOMOB. XUMHUYECKHE JJIEMEHTBHI B MPUPOJAC. IJIEMEHTHBIN
COCTaB IUIaHEThl 3emJii U €€ reojlornyeckux obOosouek. IIpocTeie U CloKHBIE
BEIECTBA. AJUIOTPOIHUS U AJUIOTPOIHbIE MoJIU(DUKAIMUA. XUMUYECKUE 3HAKU U
xuMuueckue (GopmMyibl. XUMUYECKHE CUMBOJIBI, UX MPOU3HOIICHUE W Ha3BaHUSI.
DTUMOJIOTUYECKHE Hayajga Ha3BaHMM XHMMHUYECKHX 3JeMeHToB. Talnuna
xuMuueckux anemeHToB . . MenpeneeBa u e€ cTpykTypa: nepuoibl (00JbIINe U
Majbie) W TPYMNIbl (TJaBHbIE W TOOOYHBIC MOATPYNIbl). OTAEHbHBIC TPYIIIHI
XUMUYECKUX DJIEMEHTOB: WICIIOYHBIC METAJUIbI, TAJOTeHBI, OJIATOPOJHBIC Tas3bl.
Xumuueckue Gopmynsl U GopmynbHbie equHUIBl. KoahdUIMEHTh U WHIEKCHI.
Nudopmarus, KOTOPYHO HECYT XHUMHYECKHE CHUMBOJBI H  (OPMYIIBL
OTHOCUTENbHBIE aTOMHAs W MOJEKyIsipHas Macchl. OTHOCUTENIbHAs aTOMHAas
Macca Kak BeJIMYMHA, MOKAa3bIBAOIAs, BO CKOJBKO pa3 macca aTroMa JaHHOTO



aJieMeHTa 0OJIbIlle MacChl aToMa Bojopoa. OTHOCHUTENbHAS MOJICKYJIIpHAs Macca
u €€ HaxoxaeHue. MaccoBag [0y DJIEMEHTA B CJOKHOM  BEIIECTBE.
JononHutenbHas uH(OpMaIus, KOTOPYIO HECYT XUMHUYecKhe (HOpMyIIbl.
HemoHctpanun.  Buaeobparmentsl u  chnaiabl  «DJEMEHTHBIH — COCTaB
reoJIOTUYecKuX  00ojouek  3emum».  Aorponusi  kuciopojga. Moaenu
(mapoctepxkHeBble u CtroapTra—bpurieda) MojieKya pas3MyHBIX MPOCTHIX U
CIOXHBIX BemlecTB. Tabmuma xumuyeckux odiemeHtoB J[. M. Mengeneena
(KopoTKomeproaHElii Bapuant). Iloprperst M. S. bepuemmyca u [ MWL
Menneneena.

I'nasa VI. Ilpocrteie BemecTBa Meralibl.

Mertamnbl: XMMHYECKHE 3JEMEHThI M MPOCThIC BElIeCTBA. Merambl u
CIUIaBbl B HCTOPUHU YEJIOBEUECTBA: MEIHBIA, OpPOH30BBI M JKEJIC3HBIH BeEKa.
3HayeHue MeETaUIOB U cruiaBoB. OOmme Qusnueckue CBOMCTBA METAJUIOB.
[IpencraButenu metawioB. JKenme3o. TeXHUYECKM YHMCTOE U XUMUYECKH YHCTOE
xene3o. JKeme3o — OCHOBAa COBPEMEHHOM MPOMBINUIEHHOCTH U CEIBCKOTO
xo3sicTBa. CIUIaBel Jkelie3a: YyTryHbl U ctanu. [lepenenbHblil U TUTEUHBIA YyTYHBI,
VX 3HA4YCHUE. YTIIEPOJUCTAasl W JITUPOBAHHAsl CTalM, UX 3HadyeHue. lloHsaTue o
YEPHOM M UBETHOM MeTaurypruu. AntoMuHUN. VcTopHus NpPOMBILIJIEHHOTO
MIPOU3BOJICTBA AMIOMUHUA. [[puMEeHEeHNE aIFOMUHHUS HA OCHOBE CBOMCTB. 30JI0TO.
Ponp 30510Ta B UCTOpUM YETOBEYECTBA. 30JI0TO — METAII IOBEJMPOB U 3TAJIOH
MHpPOBBIX AeHer. [I[puMeHenune 3010Ta Ha OCHOBE CBOMCTB. ON0BO, €ro CBOMCTBA U
MpUMEHEHHE. AJUIOTpONUsl OJioBa: cepoe U 0enoe o0JioBO. «OJIOBSHHAS YyMay.
Hemetannsl. [lonoxxenue sneMeHToB-HemMeTauioB B Tadmuie J. 1MI. Mennaeneena.
bmaropogueie razel. Ammotponus kuciopoga. CpaBHEHUE CBOWCTB MPOCTHIX
BEILIECTB METAJIOB U HeMmeTawioB. [lpencraButenu HemetaiioB. dochop u ero
ajuioTponHeie Moaudukanuu. CpaBHEHHE CBONCTB Oeoro U kpacHoro docdopa.
O6nactu npumenenust ¢pocdopa. Cepa u o0macTu e€ MpUMEHEHHUs. YTIIEpOo, €ro
alIoTpornHble Moaudukanuu (anmMa3 M rpaduT), UX CBOWCTBA M TPUMEHEHUE.
A30T, ero cBoiicTBa U mnpumeHeHue. JlemoHcTpauuu. Kosekius MeTauioB U
cruiaBoB. Bupeodparmentsl u  cmaiinbl «MeTauibl M CIUIaBBI B HCTOPUU
yenoBeuecTBay. Komneknus «YUyryHsl u cramum». BumeodparmeHTsl W crlaiiabl
«XyH0KECTBEHHbIE M3JENIMS W3 4YyryHa W crain». Kosmekuus usnenui w3
ATIOMUHUSA W €T0 CIIaBOB. BumeodparmeHTsr U ciaiiibl «3010T0 — MaTepHa
IOBEJIMPOB U MHUPOBbIe AeHbI'». Komnekuusa uzgenuii u3 onosa. Bugeodparment
«ITassaue». Komneknuss HeMeTalsioB — MPOCTHIX BellecTB. BuneodparmMent unu
cnaitn «Kucmopong — BemecTBO TopeHus U JbixaHus». llomydenue OGesoro
dbochopa u uzydeHue ero cBoicTB. BumeodparMeHThl U craiifbl «AJUTOTPOMHS
yriepoaa». Mojenu KpucTalIMYecKuxX pemeTok anMasza u rpadura. Komtekius
«AKTUBUPOBAaHHBIA YTroJib W OOJACTU €ro MNpUMEHEHUs». l'opeHue cepwrl u
docdopa. JlabopaTropHbie omnbITEl. O3HAKOMJICHHE C KOJUICKIIMEH METallIOB M
criaBoB. O3HAaKOMIIEHUE C KOJUIEKIIME HEMETAIIIOB.

I'naBa VII. Cio:kHble BenecTBa

BanentHocTs. BaneHTHOCTh Kak CBOMCTBO aTOMOB OJIHOTO XUMHYECKOTO
JJIEMEHTA COCIHMHATHCS CO CTPOrO OMNPEICIEHHBIM YHCIOM aTOMOB JPYrOro
XUMHUUYECKOTO 3JIEMEHTA. DJIEMEHTHI C MOCTOSHHOW U MEPEMEHHON BAJICHTHOCTHIO.



BriBon Qopmynbel coeauHEeHHMs MO BaJeHTHOCTU. Ha3BaHue coeAMHEHMS IO
BasieHTHOCTH. Oxcuipl. OKcuabl U crnocod oOpazoBaHusi WX HazBaHUU. OKCHUIIBI
MOJIEKYJISIPHOTO M HEMOJIEKYJIIDHOTO CTpOe€HUs. Poilb OKCHIOB B MPHUPOIE.
[TapuuxoBeiit 3pdekrt. IlpeacraBurenu okcuaoB. Boma, yriaekucnblii ra3, OKCHI
kpeMuus(I1V), ux cBoiictBa u nmpumenenue. Kucnorel. Kucnorel, ux coctaB u
kinaccudukanua. Kucnorel opranudeckue W HeopraHudeckue. WHIUKATOPHI
Tabmuua pactBopumoctu. ColisiHass W CepHask KUCIOThI, WX CBOMCTBA U
npumeHenue. OcHoBanusa. OCHOBaHMs, UX COCTAaB M Ha3BaHus. ['mapokcorpynna.
OcHOBaHUsI pacTBOpPUMBIE (IIETOYM) W HEpPACTBOPUMBIE. V3MEHEHHE OKpACKH
WHIUKATOPOB B WLIEJOYHOW cpeae. ['Mapokcuapl HaTpusi, Kanus U KaJbLHs, WX
cBoiictBa u npuMeHneHue. Comu. Conu, UX COCTaB M Ha3BaHHs. PacTBOPUMOCTH
coJieil B Bojie. XJIOpUJ HaTpusl U KapOOHAT KaJbIMsl, UX CBOMCTBA U MIPUMEHEHHUE.
Knaccudukanus HeopraHuueckux BellecTB. BemiecTBa, ux kiaccuduxamus u
MHoroo6pasue. Ilpoctsie BemecTBa: MeTaibl U1 HeMeTaibl. ClI0KHbBIE BEILECTBA!
OKCUJBI, OCHOBaHHWA, KHUCIOTHI, conu. JlemoHcTpanuu. Kosuieknus OKCHUIOB.
["amenne n3Bectu. Bosronka «cyxoro apga». Komreknus ocHoanmii. Komuteknus
KHUCIIOT. MI3MEHEeHne OKpacKu WMHIAMKATOPOB B IIEJIOYHONM M KHMCIIOTHOW Cpelax.
[TpaBuiio paz6aBieHust cepHOM KUCIOTHL. OOyrianMBaHUE OPraHMYECKHUX BEIIECTB U
MaTepUajoB CepHOM KHUcioTOW. Tabmuua pacTBOPUMOCTH OCHOBAaHUM, KUCIOT U
coneil B Boje. Komnekmus coneil. Jlaboparopubeie onbiThl. [Ipomyckanue
BBIJIBIXaEMOT0 BO3[yXa 4Yepe3 M3BECTKOBYIO Bojy. MccienoBaHue pacTBOpPOB
KHCJIOT MHAUKaTopaMu. McciaenoBanre pacTBOPOB MIEI0YEH HHANKATOPAMH.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE

B [ICHHOCTHO-OPHUEHTAIIMOHHOM chepe — YyBCTBO F'OPJAOCTH 32 POCCUUCKYIO
XUMHUUYECKYIO HayKy, TyMaHW3M, OTHOIIICHHE K TPYY, [EICyCTPEMICHHOCTD;

dbopMupoBaHrHe IICHHOCTH 370pOBOr0 M 0Oe3o0macHOro oOpa3a KHU3HH,
YCBOGHHE TPaBHJI MHIWBHUIYAJILHOTO U KOJUICKTUBHOTO 0€30MacHOTO MOBEACHUS B
Ype3BBIYaliHBIX CUTYAIUSAX, YTPOKAIOIINX KU3HHU U 37I0POBBIO JIIOJICH;

B TPYJOBOM c(epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HaibHEHIICH
00pa3oBaTeIbHON TPAEKTOPHH;
B TIO3HABATEIbHON (KOTHUTUBHOW, MHTEJUICKTyalbHOMN) chepe — yMmeHue

YIIPABJIATh CBOEH IT03HABATEIILHON 1€ TEIBHOCTHIO.

GbopMHpOBaHHWE OCHOB 3KOJIOTMUECKOW KYJIbTYPbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO  DJKOJIOTUYECKOI'O  MBILUICHUS, PAa3BUTHUE  OIIbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOMN pe(IIEKCUBHO-OIICHOUYHON U MPAKTUYECKOU Jes-
TEJIBHOCTY B JKU3HCHHBIX CUTYaLUAX;

MeTtanpeameTHbie

YMEHHE CaMOCTOSITEIbHO OMpPENEsATh LEIH CBOEr0 OOYy4YeHHs, CTaBUTh U
dbopmynupoBath s ce0Os HOBBbIE 3agaud B yu€0e U TO3HABATENIbHOM
NEATEIbHOCTH, pPAa3BUBAaThb MOTMBBI M HMHTEPECHl CBOEH II03HABATEJIBHOU
NEATEIBHOCTH; YMEHHUE CAMOCTOSITEIBHO INIAHUPOBATH IIyTH JOCTUKEHHU LEIEH, B



TOM 4YHCJI€ albTepHATHBHBbIC, OCO3HAHHO BHIOMpaTh Haubonee 3PQPeKTUBHBIC
CHO0COOBI penieHNs y4eOHBIX U I03HABATEIbHBIX 33/1a4;

YMEHHE COOTHOCUTH CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3ylbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIEATEIIBHOCTH B  IPOLECCE  JTOCTHIKCHMSI
pe3yJibTaTta, OnpeaeNaTh cocoObl JEMCTBUIM B paMKax MPENOKEHHBIX YCIOBUHN U
TpeOOBaHUIl, KOPPEKTUPOBATH CBOMU JAECUCTBUS B COOTBETCTBHU C M3MEHSIOIIEHCS
CUTYallUEH;

YMEHHE OIEHUBAaTh NPABWIBHOCTH BBIIIOJHEHUS yueOHOW 3aj1ayd,
COOCTBEHHbIE BO3MOXKHOCTU €€ PpEILICHHUS; BIAJCHHE OCHOBAMH CaMOKOHTPOJI,
CaMOOIICHKH, IPUHATHUS PEIICHUH U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B yueO-
HOM M TIO3HABATEJIBHOM NESTEIBHOCTH; YMEHHE OIPEAENATh NMOHATHS, CO3/1aBaTh
0000IlIEHHsI, YCTAaHABIMBATH AHAJIOTMH, KJIaCCU(PUUUPOBATh, CAMOCTOATEIBHO
BBIOMpPATh OCHOBAHMS W KPUTEpUU [Js KiIacCU(pUKAIMKM, YCTAHABIMBATH
IIPUYUHHO-CIICAICTBEHHbIE  CBSI3M,  CTPOUTH  JIOTUYECKOE  paCCYXIECHHUE,
YMO3aK/II04eHNE (MHIyKTUBHOE, IETYKTUBHOE U 110 AHAJIOTUH) U J€JIaTh BBIBO/IBI;

YMEHHUE CO3/1aBaTh, NPUMEHATh M MPEoOpa3oBbIBATh 3HAKU M CHMBOJIBI,
MOJIETHN U CXEMBI JJIsl pelIeHUs Y4eOHbIX U MO3HABATENbHBIX 3a71a4;

YMEHHE OpIraHHU30BbIBATh Y4e€OHOE COTPYJHHMYECTBO U COBMECTHYIO
NESATEIbHOCTh C YYMUTEJIEM W CBEPCTHUKAaMHU; paboOTaTh WHIAUBUAYAIbHO U B
IpynIne: HaxoOuTh O0Illee pelleHue M paspemarb KOH(QIMKTBI Ha OCHOBE
COTJIaCOBaHMS MO3ULMKA U y4€Ta UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHE; YMEHUE OCO3HAHHO HMCIOJIb30BAaTh PEUEBBIE CPEICTBA B
COOTBETCTBHUHM C 33/laueii KOMMYHUKAIIMKU JIJIs1 BBIPAKEHHSI CBOMX YYBCTB, MbICIIEH
U TOTPEOHOCTEW; MIAHUPOBAHUS M PETYJSILUUA CBOEH JAESITENIbHOCTH; BIAJCHHUE
YCTHOM M THCBMEHHOW PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUbIO;
bopMHpOoBaHHE W Pa3BUTHE KOMIETEHTHOCTH B O0JACTH HCIOJIb30BAHUS
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH; (POPMUPOBAHUE U Pa3BUTHE
DKOJIOTMYECKOTO MBIIUICHHS, YMEHHE IIPUMEHATH €ro B II03HABAaTEJIbHOM,
KOMMYHUKATHBHOM, COITMATIBHOM MPAKTUKE U MPOGECCUOHATHHONW OPUEHTAIINH.

IIpeameTrHbIe

B mno3naBatenbHOU cdepe: maBaTh ONpEACICHHUS W3YyUYCHHBIX TOHSTHM:
«XUMHYECKHM DIIEMEHT», «aTOM», «HUOH», «MOJIEKYJIa», «IIPOCTbIE U CIIOKHBIE
BEIIECTBa», «BELIECTBO», «XHUMHUYECKas (Popmysa», «OTHOCUTENIbHAas aTOMHas
Macca», «OTHOCHUTENIbHAS MOJIEKYJIPHAsI Macca», «BaJEHTHOCTB», «CTENEHb
OKHUCIICHUS», «KPUCTAIUINYECKAsl PEIIETKA», KOKCUIbDY, «KHCIOTBI», «OCHOBAHUS»,
«CoIm», «aM(pOTEPHOCTHY, CUHAUKATOPY, (MEPUOIUYECKUN  3aKOHM,
«TepHOINYECKas TaOIULAY, «U30TOMBI, «XHUMHUYECKAS CBSI3bY,
«QIIEKTPOOTPULATEIBHOCTEY, «XUMHUYECKASI PEAKLIHS, «XUMUUECKOE YPABHEHUEY,
«TEHETUYECKAsI CBS3b», «OKHCIECHHE», «BOCCTAHOBIIEHUEY, («AIIEKTPOJUTHYECKAs
JUCCOLIMALUS», «CKOPOCTh XUMUYECKON pEAKLUN»;

OnKcaTh AEMOHCTPALMOHHBIE U CAMOCTOATEIBHO IPOBEICHHBIE XUMUYECKUE
HKCIIEPUMEHTHI; ONUCBHIBATH M PA3JIMYaTh W3YUYEHHBIE KJIACChl HEOPTaHUYECKUX
COCIMHEHUN, IMPOCTBIE M  CIOXKHBIE BEIIECTBA, XUMHUYECKHE DPEaKLUHU;
KJIACCU(PUIIMPOBATH U3yUYeHHbIE OOBEKTHI U SBJICHUS;



JieiaTh  BBIBOABI M YMO3AKJIIOYEHUS U3 HAOMIONEHUH, H3yYEeHHBIX
XUMUYECKMX 3aKOHOMEPHOCTEW, IPOTHO3MPOBAaTh CBOWCTBA HEU3YYCHHBIX
BEILECTB 10 aHAJIOTMHU CO CBOWCTBAMM M3YYEHHBIX; CTPYKTYPUPOBATH MU3yYEHHBIN
MaTepual U XUMHUYECKYI0 MH(QOpPMAIMIO, MOJYYEHHYIO U3 JAPYTUX HUCTOYHHUKOB;
MOJEJINPOBATh CTPOCHHE AaTOMOB 3JIEMEHTOB -3 IEpHOIOB, CTPOCHHME IPOCTHIX
MOJIEKYJI;

B 1LIEHHOCTHO — OpHUEHTAaMOHHOHN cdepe: aHaNU3UPOBaTh U OLIEHUBATH
MOCJICZICTBUASL U OKpPYXKaromeil cpeapl OBITOBOH W MPOM3BOJCTBEHHOMN
JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C epepabOTKON BELIECTB;

B tpynoBoii cdepe: mpoBOIUTH XUMUYECKUI 3KCTIEPUMEHT;

B cdepe GezonmacHOCTH KHU3HENEATEIHHOCTH: OKA3bIBATh MEPBYIO MOMOIIb
IpU OTPaBJIECHUSAX, OXKOrax M JPYrUX TpaBMaxX, CBSI3aHHBIX C BEIIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM.



TEMATHUYECKOE IINTAHUPOBAHHME

Haumenosanue Koauuecmeo uacos 3
Ne n/n pasoenos u mem Konumponvuwvie Ilpakmuueckue aeKmpoitiisie (ugppossie)
Bcezo oopazoeamenvHble pecypcol
npozpammal pabomul pabomul
1 [Ipenmer xumun u 4 1 buonuoreka
METOIBI €€ N3YYEHUS [1OK https://m.edsoo.ru/7f41837c
TPOCHHUE B TB U
2 Ifljxpoe earggiea(;Hme 2 bubmorexa
LIOK https://m.edsoo0.ru/7f41837c
COCTOSIHHS
3 CmecHu BelIeCTB, HX 5 1 bubmmoreka
COCTaB ITOK https://m.edsoo.ru/7f41837c
4 DOU3NYECKUE SABICHUS 3 5 bubmmoreka
B XUMHUH ITOK https://m.edsoo.ru/7f41837c
5 )C(SI(;/IT;EeCKHeBEITa?; ]; 5 1 bubmorexa
LIOK https://m.edsoo.ru/7f41837c
bopmybl
6 IIpocTbie BelecTBa 4 bubmiorexa
LIOK https://m.edsoo.ru/7f41837c
7 CI10KHBIE BEIeCcTBa 11 1 Eubmrorexa
ITOK https://m.edsoo.ru/7f41837c
Htoro 34 2 4




INIOYPOYHOE INVTAHUPOBAHUE

Kouun4yecTBO yacoB

Jdara uzyuenus

DJIeKTPOHHbIE uudpoBbie
Nem/m | Tema ypoka
Kourpoasbnsbie | [IpakTuyeckune oOpa3oBaTe/ibHbIE pecypchl
Bcero
padoThI padoThI
1 IIpeamer xumuu | 1 bubmorexa
peAl ITIOK https://m.edsoo.ru/ff0d210c
SIBaenHusl,
2 npoucxossimue ¢ | 1 bubnmorexa
LIOK https://m.edsoo.ru/ff0d227e
BCIIECCTBAMH
Habmogenne wu
3 AKCIIEpUMEHT B |1 bubmorexa
P ITIOK https://m.edsoo.ru/ff0d23dc
XAMHHU
[IpakTrueckas
pabota Nel
«3HAaKOMCTBO C
4 J1a00paTOPHBIM 1 1 bubnuoreka
000pyT0BaHUEM. LIOK https://m.edsoo.ru/ff0d26ca
[IpaBuna
TEXHUKH
0e30I1aCHOCTH
5 Ctpoenue 1 buGmmoreka
BEIIECTB ITOK https://m.edsoo.ru/ff0d28c8
ArperaTHpie bubnmoreka
6 COCTOSIHUS 1

BCIICCTB

LTOK https://m.edsoo.ru/ff0d2a6c¢c




Yuctrie

7 BelleCTBa " buoOnuoreka
cvecH LOK https://m.edsoo.ru/ff0d2be8
8 I'a3oBBIC cMecu bubnunoreka
HOK https://m.edsoo.ru/ff0d2a6¢
MaCCOBE}.ﬂ A0 bubnunoreka
d pacTaopemore ITOK https://m.eds00.ru/ff0d2d50
[IpakTnueckas
pabota Ne 2
«IIpurorosnenue
10 pacTBopa c bubmmoreka
ornpenaenEéHHON LIOK https://m.edsoo.ru/ff0d2eae
MacCOBOM HoOJIeH
pacTBOPEHHOIO
BCIIIECTBAY
11 MaccoBasg J10J1s bubnmmoreka
npuMeceit [1OK https://m.edsoo.ru/ff0d323c
Hexoropsie
19 CITOCOOBI bubmmoreka
pa3aeieHus LTOK https://m.edsoo.ru/ff0d350c
cMmecen
Junctunnsmus,
WA TIepEeroHKa. BUGIHOTeKA
13 [TpakTuueckas

pabota Ne 3
«BrIpamuBanue

LIOK https://m.edsoo.ru/ff0d5230




KPUCTAJIIIOB
COJTNY
(momarnrHuH
AKCIIEPUMEHT)

14

[IpakTnueckas
padora Ne 4
«Ouncrka
ITIOBAPEHHOU
COJIH

bubnunoreka
IHOK https://m.edsoo.ru/ff0d37fa

15

XUMHUYECKUE
JIEMEHTHI

bubmmoTteka
I{OK https://m.edsoo.ru/ff0d3al6

16

XHUMHUYECKUE
3Hakd. TaOmuna
XUMHYECKHX
sanemenToB JI. U.
Menpgeneena

bubmmoTteka
LHOK https://m.edsoo.ru/ff0d3b88

17

XUMHUYECKUE
(bhopMyIblL.
OTHOCHUTEIbHBIC
aToOMHas 5
MOJIEKYJIsIpHAs
MacChl

bubmmoreka
LIOK https://m.edsoo.ru/ff0d5708

18

[ToBTOpeHne wu
00o001IeHne
TEMBL.
IlonroroBka K
KOHTPOJIbHOMN

bubmmoreka
LIOK https://m.edsoo.ru/ff0d3f34




pabote

KonTposbHas
pa6ota Ne 1
«YHuctelie
19 BerecTEa " bubmmoTteka
IHOK https://m.edsoo.ru/ff0d40c4
CMECH.
XuMHu4eckas
CHMBOJIHKA
20 MeTamibl bubmmoTteka
LHOK https://m.edsoo.ru/ff0d4290
[IpencraBurenu
21 MeTaIoB  (YpokK bubanoreka
— y4eHHYecKas LIOK https://m.edsoo.ru/ff0d448e
KOH(epeHITHs)
29 HemeTamsr bubmmoTteka
IHOK https://m.edsoo.ru/ff0d4614
[IpencraBurenu
HEMETaJIOB
23 (ypox — yue- BH6HH0Te§a
LIOK https://m.edsoo.ru/ff0d497a
HHUYCCKas
KOH(EepeHITHS)
24 BanenTHocTh bubanoreka
IIOK https://m.edsoo.ru/ff0d4790
o5 Oxcuabl bubanoreka
ITOK https://m.edsoo.ru/ff0d4c4a
26 [IpeacraBurenu bubnuoreka

OKCUJIOB  (YpOK

LIOK https://m.edsoo.ru/ff0d4ae2




— YUCHHYCCKaA

KOH(epeHITs)
97 Kucnoter bubnmoreka
IHOK https://m.edsoo.ru/ff0d4dd0
IIpencraBurenu
28 KHUCJIOT (YpPOK — bubmuoTteka
ydeHUYeCcKast [IOK https://m.edsoo.ru/ff0d4dd0
KOH(epeHIIHs)
OcHoBaHus. BuGimoTexa
29 IIpencraBurenu )
OCHOBAHM LIOK https://m.edsoo.ru/ff0d50d2
30 Conn bubimoreka
IIOK https://m.edsoo.ru/ff0d4dd0
[IpencraBurenu
31 coineit (ypok — bubnuoreka
yUeHHUYECKast [IOK https://m.edsoo.ru/ff0d4f42
KOH(epeHuus)
Knaccuduxanus bubnuoteka
¥ E:;I;rcﬁmecmx LIOK https://m.edsoo.ru/ff0d542e
KonTposbHas
pabota Ne 2
33 «OCHOBHBIE buGmmoreka
KJIACCHI IHOK https://m.edsoo.ru/ff0d55a0
HEOPTaHUYECKUX
COECIMHEHUN»
34 Amnanms bubmmoreka




KOHTPOJIbHON LIOK https://m.edsoo.ru/ff0d5708

padoTHI.
IlonBenenue
UTOTOB y4eOHOTO
roja

OBILIEE
KOJIMYECTBO YACOB |34 2 4
T10 TIPOTPAMME
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