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MNOACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamma cocTaBiieHa Ha OCHOBE CIIEAYIOLIUX JOKYMEHTOB:

®denepanbHbI rocyaapCTBEHHBIM 00pa30BaTeNbHbINA CTAaHAAPT OCHOBHOI'O OOIIETro
oOpa3oBaHus (yTBEpKIieH nmpukazom MunoOpHayku Poccun ot 17 nexabps 2010 r.
Ne 1897);

[Iporpamma kypca xumuu st 7 kinacca / O. C. IN'abpuensn, I'. A. Hlunapesa — M.:
Hpoda, 2013r.;

VYyeonni mnan MBOY «Yepnomopckas CIII Ne3 wum. IlynoBkuna @.D.» Ha
2023/2024 yue6nsbrii Tox (mpuka3 ot 31.08.2023 Ne 496).

[Iporpamma Bocniutanust MBOY «HepHomopckast CII Ne3 um. ITynoBkuna @.D.»
Ha 2023/2024 yuebnsiii ron (mpukas ot 23.08.2023 No 454).

PaGouas mporpamMmma nmponeaeBTHIECKOTo Kypca «XUMUST BOKPYT HAC» TS 7
Kjlacca pa3paboTaHa ¢ y4eToM LelIu U 3ajay, 3alokeHHbIX B [IpumepHoii
nporpaMMe OCHOBHOI'O 00I1Iero o0pa3oBaHus 0 XUMHUM U Ha ocHoBe IIporpammel
Kypca XMMHHU JIJIsi 7 KJaccoB 00IIeo0pa3oBaTebHbIX yupexaenuii apTopos O. C.
IMabpuensna u I'.A. [llunapesoii.

IIponeaeBTrueckui Kypc «Xumus BOKPYT Hacy ABJACTCSA
HECUCTEMATUYECKHUM KYpPCOM M Pealu3yeTcs 3a CUeT IKOIBHOr0 KoMoHeHTa. Kypc
0000IIaeT W CHUCTEMATH3UPYET E€CTECTBEHHO-HAYYHBIE 3HAHUS, MOJY4YEHHbIE
yUYalIMMHKCS PaHee B HAYAJIbHOW M OCHOBHOM IIKOJIE, pEAJIN3YET MEXKIPEAMETHBIE CBSI3H,
OPHEHTHUPYET 00YUaIOIIMXCS Ha YCIEIIHOE U3YyYEHUE TPOrpaMMbl OCHOBHOT'O OOIIET0
o0pa3oBaHMsI 110 XUMUH, HO HE 1yOIUpYyeT ee.

OOyuaroiuecsi, HAYMHAIOIIME WM3Yy4aTh XUMHIO, BIEpPBbIE B 8-M Kiacce, He
OKa3bIBAIOTCSI B HEPABHBIX YCJIOBUSIX C TEMHU, KTO OCBOUJI IIPOIEAEBTUYECKHUM KYypC.

[Iporpamma paccuutana Ha 34 yaca (1 yac B Hezemro).

Hean
*  OCBOCHHE BXHEHINUX 3HAHUN 00 OCHOBHBIX MOHSATHSAX W 3aKOHAX XUMUHU,
XMMHUYECKOM CHUMBOJIMKE;

* OBJIAJICHUE YMEHUSIMU HAOMOAaTh XUMUYECKUE SIBJICHUS, MPOBOAUTH
XUMHYECKUN OSKCIEPUMEHT, MPOU3BOAUTH pacueThl Ha OCHOBE XHMHUYECKHUX
(GbopMyJl BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIHil;

* pa3BUTHE MO3HABATEIHHBIX NUHTEPECOB U MHTEIJUICKTYAJIbHBIX CITIOCOOHOCTEH B
Ipolecce MPOBEIEHUS  XMMHYECKOrO  AKCIIEPUMEHTa, CaMOCTOSITEIBHOIO
NpuOOpETEeHHs] 3HAHMII B COOTBETCTBUM C BO3HHUKAIOIIMMU >KU3HEHHBIMU
NOTPEOHOCTSIMU;

* BOCIHUTAHUE OTHOIIEHUS K XUMHUHM KaK K OJHOMY M3 (yHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IeYeIOBEUECKON KYIbTYPHI;
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* IPUMEHEHUE MOJYYCHHBIX 3HAHUN U YMEHUH 1711 0€30MaCHOI0 UCTIOIb30BaAHUS
BEIIIECTB U MAaTEPHAJIOB B OBITY, CEITLCKOM X03SHUCTBE M HA MPOU3BOACTBE, PCIICHHS
MPaKTUYECKUX 3a/7ad B TIOBCEIHCBHON KWU3HHU, MPEAYNPEKICHUS SBICHUM,
HAHOCSIIUX BPEJ 3/I0POBBIO UETIOBEKA U OKPYKAlOLIEel cpesie.
3agaum

- TOATOTOBKAa OOYYAlOIIMXCSI K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY
YKU3HEHHOT'O U MPOGEeCCHOHAILHOTO IYTH

- HAYYUTHCS CAMOCTOSITETILHO CTABUTh 1I€JTM U ONIPEIEISATh IMTyTH UX JOCTHKEHUS

- MCIIOJIb30BaTh MPHOOPETEHHBIN B IIIKOJIC OIBIT B peaIbHOM KU3HH, 32 pAMKaMH
y4eOHOro mpoiiecca.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUSA
MNPOIIEJEBTUYECKOI'O KYPCA «XUMMS BOKPYI HAC»

B PE3yJIbTATE U3YUYEHUS MPOIEJEBTUYECKOI0 Kypca XUMHUH 00yUaIoIUNCs TOJIKEH
HAY4YUTHCSI MCIIOJIb30BATh NMPUOOPETEHHBIE 3HAHHUSA W YMEHHUS B IMPAKTHUECKOMN
NEATEIBHOCTH U IIOBCEIHEBHOM KU3HU C LENBIO:

e O0BSACHEHUS XMMHUYCCKUX SIBJICHHM, MPOUCXOASIINX B MPHUPOJE, OBITY M Ha
IIPOU3BOJICTBC;

® OmpeeiIcHUsT BO3MOKHOCTH IPOTCKAHUS XUMHUYECKHMX IpPEBpaIlCHUN B
Pa3IMYHBIX YCIOBHIX M OLICHKH X IMOCIICICTBUM;

® DHKOJIOTMYECKH TPAMOTHOTO ITOBEJCHUS B OKPYKAOIIEH Cpe/Ie;

e Oc3omacHOro oOpamieHus ¢ TOPIOYMMH W TOKCHUYHBIMU BEIIECTBAMHU,
71a00paTOPHBIM 000PY/10BAHUEM;

® TIPHUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHIICHTPAIIWH B OBITY.

JINYHOCTHBIMH pe3yabTaTaMM HN3YUYCHUA IPOINCACBTHYCCKOIO KypcCa «XuMUs
BOKPYT HAC» ABJIAKOTCS CICAYIOIINC YMCHUS !

e (Oco3HaBaTh €IMHCTBO M IEITOCTHOCTh OKPYKAIOIIEr0 MHUPA, BO3MOKHOCTH
€ro MO3HaBaeMOCTH U OOBSICHUMOCTHU HAa OCHOBE JOCTHXKECHUN HAYKH.

e [locTeneHHo BhICTpanBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHUE.

e (Oco3HaBaTh NOTPEOHOCTH U TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCIIC U
B paMKax CaMOCTOSITEIbHOMN JESTETbHOCTH BHE IIKOJIBI.

e OleHUBATh KU3HEHHBIE CUTYyallMM C TOYKH 3pEHUS Oe30macHoro obpasa
KU3HHU U COXPAHCHHS 3]I0POBBSI.

e OI1eHUBATh IKOJIOTUYECKUN PUCK B3aMMOOTHOIICHUN Y€JIOBEKA U TIPUPOJIBI.

e @opmMupoBaTh HKOJIOTUYECKOE MBIIUICHUE: YMEHHE OIEHUBATh CBOIO
JESATETLHOCTh M TOCTYNKH JPYTUX JIIOJEH C TOYKU 3PEHUS COXPAaHCHHS
OKPY’KaroIen Cpeibl - rapaHTa KU3HHU U 0JIaronoydus JroJiel Ha 3eMIie.



MeTanpeaMeTHbIMU  Pe3yJbTaTAMHM H3y4YCHHUS TNPOIEAECBTUYECKOIO Kypca
«XuMHUST BOKPYr Hacy» SBIAETCS (OPMUPOBAHWE YHUBEPCATBHBIX YUECOHBIX
neiictBuit (YY/). PeryastuBubie YY1

oOyuarmuiicsa cMoxeT: OnpenensTs 1eiIb yUeOHON IeATeIbHOCTH.

BoigBurate Bepcum peuieHusi mpo0saemMbl, BHIOMPATh, U3 MPEAJIOKEHHBIX U
MCKAaTh CAMOCTOSITEIIBHO CPEACTBA TOCTUKEHHUS LIENH.

PaGotas mo many, cBepsATh CBOM JEUCTBHSI C 1EIBIO U, IPU HEOOXOIUMOCTH,
UCIIPABJISITH OUTMOKHA CAMOCTOSTEINBHO.

B nuanore ¢ yuutenem coBEpIIEHCTBOBATh CAMOCTOSITEILHO BhIpaOOTaHHBIE
KPUTEPUU OLCHKHU.

IlozHaBareanubie YYJI:

00y4arouuiics CMOKeT:

AHaJIM3UPOBaTh, CPaBHUBATh, KiIacCUUIMPOBATH U 0000maTh (akThl U
SIBJICHUS. BBISBIISITH IPUYUHBI ¥ CIICJICTBUS MMPOCTHIX SIBJICHUH.

CTpouTh JTOrHYECKOE pACCYkKICHHE, BKIIOUAIOIIEe YCTAHOBICHHE IPUYNHHO-
CJIEJICTBEHHBIX CBSI3EH.

Co3maBath CXEMaTUYECKHE MOJCIH C BBIACICHHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK O0BHEKTA.

CocTaBnsiTh T€3UCHI, PA3TUYHBIE BUBI IJIAHOB (MIPOCTHIX, CIIOKHBIX U T.I1.).
[IpeobpazoBbIBaTh HHPOPMAITUIO U3 OJHOTO BUJA B APYTrou (TaOIHILy B TEKCT
u 1p.).

BorunThiBaTh BCE YPOBHU TEKCTOBOM MHGOpMAIIUH.

YMeTh onpenensiTh BO3MOMKHBIE HCTOYHMKH HEOOXOJUMBIX CBEJICHUH,
NPOM3BOANTh TIOMCK WH(GOpMAIMK, AaHAIM3UPOBATH H OICHUBATh €€
JIOCTOBEPHOCTb.

KommyuukatuBubie Y YJI:

00y4arouuiics CMOKeT:

C noMomiplo negarora OpraHM30BbIBATh y4EOHOE B3aUMOEHCTBUE B TPYyIIIE
(onpenensaTh OOIIME LENH, PacHpedesisiTh PO, JOrOBapUBATHCS APYT C
JPYTOM H T.1.).

CpenctBoM (opMHUpOBaHUS KOMMYHUKATUBHBIX Y Y]l Cy’KaT TEXHOJIOTHUS
npoOsieMHOro auanora (moOyKIaroIIfi U MOABOMSIINKA JUAIOT) U padoTa B
MaJbIX rpynmnax, TaKKe HUCIOIb30BaHUE HA YPOKAX AJIEMEHTOB TEXHOJOTUU
MPOAYKTUBHOI'O YTEHUS.

IIpenMeTHBIMU pe3yJabTATAMH OCBOEHUS, OOYYAIOIMIMMHUCS OCHOBHOM IIIKOJIBI
IIPOrpaMMBI ITPONEAEBTUYECKOr 0 Kypca « X UMM BOKPYT HAC» SIBIISIOTCS:

o0y4Jarommiicss HAy4YUTCS: KCMOJb30BaTh MPU XaAPAKTEPUCTUKE BEILECTB
MOHATHSA: «aTOM», «MOJEKYJIa», «XHUMHYECCKUH DIEMEHT», «XHUMHUYCCKUN
3HaK, WIH CHMBOJ», «BELIECTBO», «IPOCTOEC BEIIECTBO», «CIOXKHOE
BEIIIECTBO», «CBOMCTBA BEILECTBY», «XUMHUYECKHUE SIBJICHUA», «PU3MUECKUE

SBJICHUA», «KOS(l)(bI/IHI/ICHTBI», MHACKCBI», <«OTHOCUTCIIbHAA aTOMHasn
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Macca», «OTHOCUTENIbHAs MOJICKYJISIpHAas Macca», «MaccoBas Jo0JIs
AJIEMEHTA»; 3HATh: MPEIMEThl U3YUEHHUS €CTECTBEHHOHAYYHBIX JUCLHUILUINH, B
TOM 4Hciie Xumun; xumudeckue cumBonbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K,
N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus U IPOU3HOIICHHE;

e KJIaccU(PUIMPOBATH BEILIECTBA 110 COCTABY Ha MPOCTHIE U CIIOKHBIE;

® pa3IMyaTh: TENa U BEUIECTBA; XUMUYECKHUM 3JIEMEHT U IPOCTOE BEIIECTRO;

® ONUCHIBaTh: (DOPMBI CYIIECTBOBAHUS XWMUYECKUX DJIEMEHTOB (CBOOOIHBIC
aTOMBI, TPOCTHIE BEIIECTBA, CIIOXKHBIC BEIIECTBA); TAOIMYHYIO (QopMy

[Teproauyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB; IMOJIOKEHUE 2JIEMEHTA B

tabmume J[. V. MenzaeneeBa, UCHONB3ysl MOHATHUS «IIEPUONY», «TPYIIA,

«TJIaBHAs TOATPYIINA», «M0O0OYHAs TMOATPYIa»; CBOKMCTBa BEIIECTB

(TBEpIBIX, KUIAKUX, Ta3000pa3HBIX);

® OOBSCHATH CYIIHOCTh XUMHUYECKUX SIBICHUN (C TOYKH 3pEHHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS) U MX NPUHIMIHAIBHOE OTIWYUE OT (PU3UYECKUX
SIBIICHUM;

® XapaKTepHU30BaTh: OCHOBHBIE METO/bl U3YYEHUSI €CTECTBEHHBIX IHCIUIUIMH

(HaOmrofieHUEe, OSKCIEPUMEHT, MOJCIMPOBAHUE); BEIIECTBO IO  €ro

XUMHUYECKON (opmysie COMNIacHO TUIaHY: Ka4eCTBEHHBIM COCTaB, THII

BeIIeCTBa (IIPOCTOE UITU CII0KHOE), KOJTMYECTBEHHBIM COCTAaB, OTHOCUTEIbHAS

MOJIEKYJISIpHAsi Macca, COOTHOIIIEHUE MACC JIEMEHTOB B BEILIECTBE, MACCOBBIE

JOJIM 3JIEMEHTOB B BeIeCTBE (IJIs1 CJIOKHBIX BEIIECTB); POJb XHUMHH

(TOJIOXKUTENBHYIO M OTPUIIATEIBHYIO) B )KM3HU YEJIOBEKa, apryMEHTHPOBATh

CBOE OTHOIIIEHUE K 3TOM MpoOlJieMe;

® BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO Maccy BELIECTBA U MacCOBYIO
JIOJIF0 XMMUYECKOT'0 2JIEMEHTA B COSJIMHECHUSIX;
® [POBOJAUTHL HAOIIOJICHUS] CBOMCTB BEUIECTB U SIBJICHUM, MPOUCXOISIINX C
BEIIECTBAMU;
e co0mroaTh MpaBuiia TEXHUKKU O€30MMacCHOCTH MPU MPOBEACHUN HAOIIOeHUN
¥ 1a0OpPaTOPHBIX OMBITOB.
COIJEPKXAHUE
HPONEJEBTHYECKOI'O KYPCA «XUMUSA BOKPYT' HAC» JIA 7
KJIACCA
(14 B Hexe10, Bcero 34 4)

I'naBa |. Xumus B nenrpe ecrectso3Hanms. (11 4.)

Xumusa Kak 4actb ecrecrBo3HaHus. Ilpeamer xumuu. Xumus — 4acThb
ecTecTBOo3HaHUs. B3anMoOTHOIIEHUS YeloBeKa U OKpyskarouiero mupa. [Ipeamer
xumuu. Ousnyeckue Tena u BemiecTra. CBoiicTBa BellecTB. [IpruMeHeHne BEIecTB
HA OCHOBE UX CBOMCTB.

Ha0uroneHue ¥ JKCIIEPUMEHT KaK MeTOAbl M3Yy4YeHHs eCTeCTBO3ZHAHUS U
xumuu. HaOnrogeHne kak OCHOBHOM METOJ TMO3HAHHUS OKPYKAIOIIEr0 MHUpA.
VYcnoBus nposeaeHus HaOmoaeHusa. ['unoresa. DkcnepumenT. BreiBoa. CtpoeHue
wiamenu. JlabopaTopus u 060py10BaHuUE.



MopeaupoBanue. Mojiens, MmogenrpoBanre. OCOOEHHOCTH MOJEITUPOBAHUS
B reorpaduu, (usuke, O6monornu. Monmenn B Omomoruu. Mymsoku. Mopenu B
¢usuke. OnekrpodopHas wmammHa. [eorpaduueckue Mopenu. XUMHUYECKHE
MOJIENIU: MPEAMETHBIE (MO aTOMa, MOJIEKYJ, XUMHUYECKUX U MPOMBIILIEHHBIX
INPOU3BOJACTB), 3HAKOBBIC, WJIM CHMBOJbHBIE (CHMBOJIBI 3JEMEHTOB, (POPMYIIbI
BEIIECTB, YPABHEHUSI PEAKIIH).

XuMuyeckue 3HaKH U (popmyJbl. XHUMUYECKAW DJIEMEHT. XHMHUYECKHE
3Haku. VX oOo3HaueHue, MPOU3HOIICHHE. XUMUYECKHe (OPMYJIbl BELIECTB.
[Ipoctbie u cnoxHbie BemecTBa. MHaekcol u koddduirentsl. KauecTBeHHbIH U
KOJIMYECTBEHHBI COCTaB BELIECTBA.

Xumus 1 pu3nKa. YHUBEPCAIBbHBINA XapakTep IOJ0KEHUN MOJIEKYIISPHO-
KHHEeTHYecKod Teopud. [loHsATHA «aTom», «MoJekyna», «uoH». CTpoeHue
BelecTtBa. Kpucramimueckoe cocTtosiHue BenlecTBa. Kpucramnueckue pemerku
TBepAbIX  BemiecTB.  uddy3us. bpoyHoBckoe — nBmwkeHue.  Bemecta
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOI'O CTPOCHHMSI.

ArperatHblie cOCTOSIHMS BewiecTB. [loHsATHE 00 arperaTHOM COCTOSIHUM
BeniecTBa. PuU3NUeCKHe M XHUMHYECKHE sBIeHUSA. ['a3000pasHble, >KUIKHE MU
TBEp/bIC BelllecTBa. AMOP(HBIEC BEIIECTBA.

Xumus u reorpagus. Ctpoenue 3emiu: siapo, MaHTus, Kopa. Jlurocdepa.
MuHepainbl U TOpHbIe TOPOAbl. MarMaTuueckrue U 0calouHble (HEOPTraHUYECKUE U
OpraHUYecKue, B TOM YMCJIE U TOPIOYHE) TOPOIbIL.

Xumusi u 0MoJ10THsl. XMMUYECKHUM COCTaB KUBOM KJIETKHU: HEOPTaHUYECKHUE
(BoJ1a 1 MUHEPAJILHBIE COJIN) U OpraHnyeckue (OeIKH, >KUPHI, yTIeBOIbl, BATAMHUHBI )
BelecTBa. buonornueckas posib BOAbI B )KUBOM kiieTke. DoTrocunTes. Xaopodus.
buonornueckoe 3HaueHHE JKUPOB, OENKOB, 3(UPHBIX Macel, YriIeBOJOB U
BUTAMUHOB ISl )KU3HEAESTEIIbHOCTA OPTraHU3MOB.

KauecTBeHHble peakumm B XuMHMH. KadecTBeHHbIE  pEaKIMH.
Pacnio3HaBaHue BEMIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIMUl. AHAIUTHYECKUN
curnan. OnpenenseMoe BEIEeCTBO U PEAKTUB HA HETO.

JemocTpanuu.

o Komnekuus pa3nuuHbIX nOpeaMeToB Wik (Gotorpaduil MNpeaMeTroB U3
AITFOMUHUSA JUTsl WITIOCTPALMU UEH «CBOMCTBA — IPUMEHEHUE.

e VYyebHoe 00OpyIOBaHWE, HMCIOIB3yeMOE Ha Yypokax (usuku, OuoIOoruH,
reorpaguu U XUMHHU.

e DnektpodopHas mamuHa B aedcTBuu. ['eorpaduueckue monenu (riaolyc,
kapra). buonormueckune monenu (MyJIsKH OpPraHOB M CHCTEM OpraHOB
pacTeHul, >KMBOTHBIX M uesjoBeka). PuU3nyeckue U XUMUYECKHE MOJENIH
aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIUIMYECKUX PELIETOK.

e OOBeMHBIC U IIAPOCTEPIKHEBBIE MOJEIN BOJIbI, YIIIEKHCIOIO U CEPHUCTOTO
ra3oB, Me€TaHa.

e OOpa3ubl TBEpPABIX BEUIECTB KPUCTAUIMYECKOrO CTpoeHus. Monenu
KPUCTAJUIMYECKHUX PELIETOK.

e Boga B Tpex arperaTHbIX cOCTOSHUAX. KOJTEKIUS KPUCTAIIIMYECKUX U
aMOp(HBIX BEIIECTB U U3ICIUN U3 HUX.



e Komnekuus MuHepanoB (Ja3ypuT, KOPYH]I, XaJIbKOIUPUT, (DIFOOPUT, TAIIUT).

e Komnekuus ropHeix nopoj (TpaHuT, pa3ivyHble (OPMBI KadblUTa — MEM,
MpaMop, U3BECTHSIK).

e Komnekuus roprouyux HCKomaeMbIX (HE(Tb, KaMEHHBIH Yrojb, CIAHLBI,

Topd).

JleMOHCTpalIHOHHBIE IKCIIEPUMEHTHI.
e Hayunoe naGmoaenue u ero onucanue. 3yuenue cTpoeHus riaMeHu.
e CnupToBas 3KCTPaKIUS XJIOpo(dUsIa U3 3eJIE€HbIX JTUCTHEB PACTEHUIA.
e «llepenuBanue) yriaekucaoro ra3a B CTakaH Ha YpaBHOBEIICHHBIX BECax.
e KauecTBeHHass peakuuss Ha Kuciopoa. KauecTBeHHass peakuusi Ha
YIJIEKUCIIBIN Ta3.
JlaGopaTopHbie ONBITHI.
e PacmpocTpaHeHue 3amnaxa OJeKOJI0Ha, IyXOB WJIU JI€30/I0paHTa KaK MPOIECC
nuddy3uu.
Habntonenne OpoyHOBCKOTO IBMXKEHHSI YaCTUYEK TYILH 110 MUKPOCKOIIOM.
Huddy3ust nepManranata Kajaus B JKEIaTHHE.
OO6HapyxeHue 3pUpHBIX Macell B aneIbCHHOBON KOPOYKE.
W3y4yeHune rpaHuTa ¢ IOMOIIbIO YBETUYUTEILHOIO CTEKJIA.
Omnpenenenue conepxkaHusi BOAbI B pAaCTEHUU.
OO6HapyxeHue Maciia B CeMEeHaxX MOACOTHEYHHUKA U TPEIIKOT0 Opexa.
OO6HapyxeHue Kpaxmalia B MITEHUIHON MYKE.
B3aumoneiicTBue ackopOMHOBOM KUCIOTHI C HOJOM (ONpeereHue BUTaMUHA
C B pa3/IMYHBIX COKax).
e [IponyBaHue BhIIBIXa€MOI'0 BO3yXa YEPE3 U3BECTKOBYIO BONY.
e OOHapy)KeHHE U3BECTKOBOM BOJIBI CPENIA PA3TUUYHbBIX BEIIECTB.
JlomamiHue ONbITHI.
e U3roroBieHure MOJENEN MOJIEKYI XMMHUUECKUX BEIIECTB U3 IUIACTHIINHA.
o Jlubdysus caxapa B Boje.
e  OTmBITHI C MMYCTOM 3aKPBITON MJIACTUKOBON OYTHIIKOM.
e (OOHapyXeHHe Kpaxmaya B IPOYKTaxX MUTaHUs; si0JI0KaX.
IIpakTnyeckas padora Nel. 3HaKOMCTBO C JTaOOPATOPHBIM OOOPYIOBAHHEM.
[IpaBuna
TEXHUKU O€30IacCHOCTH.
IIpakTnueckas padora Ne2. Habmonenue 3a ropsiei cBe4oi. Y CTpONUCTBO H
paboTa CIUPTOBKH.
I'nasa Il. MaTtemaTuka B xumuu. (9 4.)
OTHOcCHUTe/IbHBbIE AaTOMHAsi M MOJEKYyJApHas wmaccbl. OTHOCHUTENIbHAsS
aTOMHas Macca
anemeHTa. MonekyinsapHas Macca. OnpeneneHue OTHOCUTEIbHOW aTOMHOM MaccChl
XUMUYeCKHX »diiemMeHToB 10 Tabmumie JI. M. MengeneeBa. Haxoxxngenue
OTHOCUTEIHPHOM MOJICKYJIAPHON Macchl 1o (opmysie BeIecTBA KaK CYMMBI
OTHOCHUTENIBHBIX aTOMHBIX MAacC, COCTaBIISIIOIIMX BEIIECTBO XHWMHYECKUX
3JIEMEHTOB.



MaccoBasi 10/ 3JIEMEHTA B CJI05KHOM BeulecTse. [loHaTHE 0 MaccoBOU J1071€
XUMHUYECKOTO 3emMeHTa (W) B CJIOKHOM BEIIECTBE W €€ pacueT 1o dopmyre
BEILIECTBA.

Yucrsie BemecrBa u cmecu. Yucteie BemectBa. Cmecu. ['ereporeHHeie u
rOMOTreHHbIe cMecu. ['a3000pa3Hbie (BO3MyX, MPUPOAHBINA Ta3), kujkue (HedTh),
TBepJible cMecu (TOPHBIE MOPO/Ibl, KyJIMHAPHBIE CMECHU U CUHTETUYECKUE MOIOIIUE
CpElCTBA).

O0bemHasi 105 raza B cMmecu. Omnpenenenne oObeMHOM moiu ra3a (¢) B
cmecu. CoctaB aTMoc(hepHOro Bo3ayxa U MpUPOAHOro raza. Pacuer odbema noau
ra3a B CMECH I10 €ero 00beMy 1 Ha00OpOT.

MaccoBasi 10/1s1 BellecTBa B pacTtBope. MaccoBas nonsi BemniectBa (W) B
pactBope. Konuentpanus. PactBopuTesns U paCTBOpEHHOE BEMIECTBO. PacueT Macchl
PacTBOPEHHOI'0 BEMIECTBA [0 MAacCe€ pacTBOpa M MACCOBOM J0JI€ PACTBOPEHHOIO
BEIIECTBA.

MaccoBass goasi nmpumeceid. [loHsTHE O 4YMCTOM BEMIECTBE U IPUMECH.
MaccoBas noins npumecu (W) oOpasiie UICXOAHOTO BerecTBa. OCHOBHOE BEIECTBO.
Pacdyer Macchl OCHOBHOrO BEIIECTBAa IO MAacCe€ BEIECTBA, COJEPKAIIEro
OIPEIETICHHYIO MAaCCOBYIO JIOJIO IIPUMECEN.

JleMoHCTpaIUu.

e Koieknus pa3InyHbIX BUJOB MpaMopa U U3JIeJIUid U3 HETO.

e (CMech pEYHOI0 U CaXapHOro MeCKa U UX pa3JieJCHNUE.

o Komnekuus Hedptu 1 HePTENPOTYKTOB.

o Kosuieknusa OBITOBBIX CMECEH.

e Jlmarpamma coctaBa atmocdepHoro Bosnyxa. Jlmarpamma cocrtaBa

PUPOIHOIO rasa.

o Komnekiusa «MuHepasbl U TOPHBIE TTOPOIBI.

JlomamiHue ONbITHI.

e l3yueHue cocTaBa HEKOTOPHIX OBITOBBIX U (DapMalIEBTHUECKUX MPENapaTos,
CoJIep KallluX OMPEICICHHYIO 00 MPUMECEH.

IpakTuuyeckas padora Ne3. [Ipurorosiienre pacTBopa ¢ 3aJJaHHOM MacCOBOI1

JoJIeHn
PacTBOPEHHOI'O BEIIECTBA.

I'nasa lll. SIBaenus, npoucxoasimme ¢ Bemecrpamu. (11 4.)

Pa3znesnenne cmeceil. CrnocoObl pa3jeneHusi CMecel W OYMCTKA BEIIECTB.
HexoTtopsie mpocteiiiue crnocoObl pa3AeieHusl CMECEil: TPOCEUBAHUE, pa3/ICICHUE
CMecel  MOpOIIKOB  JKejue3a M Cepbl,  OTCTaWBaHWE,  JCKaHTalus,
HEeHTpU(DYTUpPOBAHUE, PpA3JCICHUE C TMOMOUIBI0  JCIHUTEIbHON  BOPOHKH,
dbunbTpoBanue. unsrpoBanue B 1a00paTopun, OBITY U Ha IPOU3BoJCTBE. [loHsTHE
o ¢unerpare. AnacopOuus. Ilonstue 00 abOcopObumu u  abcopOeHTax.
AKTUBUPOBAHHBIN YTOJIb KaK BaXKHEHIIINI a0COpOEHT. Y CTpONCTBO MPOTHUBOTa3a.

JAucTtunasinusi, Wi neperonka. Jluctwuisiius (MeperoHka) Kak MpoIecc
BBIJICJICHUSI BEIIECTBA U3 KUJKOW cMecu. JucTuinupoBaHHast Boga U 00yiacTu eé
IPUMEHEHUSI.



Kpucrammzanuss u BbimapuBanue. Kpucramnuzauuss W BbIapuBaHHE B
naboparopuu (KpuctamumsaTopsl U (apdopoBbie YaIIKW 71 BBHIIAPUBAHUS) H
IPUPO/IE.

[leperonka Hedtn. HedrenpomykTsl. @PpakUUMOHHAS NEPErOHKAa KUIKOIO
BO311yXa.

XuMu4ecKne peakiuu. Y cJI0BUS NPOTEKAHUS U NMPeKPAIIeHUsI XUMHYECKHUX
peakuuil. XMMUYECKHE PEAKIMM KaK MPOLECC MPEBpAIICHUs] OJHHMX BEIIECTB B
apyrue. YcIOBHUsS TPOTEKaHWs M IpeKpamieHus peakiui. CoNpruKOCHOBEHHUE
(koHTaKT) BeliecTB, HarpeBanue. Karamuzatop. Wuruburtop. VYmnpapienue
pEeaKUsIMHU TOPEHUSL.

IIpu3zHaku XxXuMH4YecKHX peakuuil. IIpu3HakKy XUMHYECKUX pPEaKLUU:
U3MEHEHHUE I1IBeTa, oOpa3oBaHHE OcCajKa, PAcTBOPEHHE IOJIYYEHHOTO OCalKa,
BBIJICIIEHUE T'a3a, OSBJICHUE 3aI1aXa, BbIICJICHNUE UIIU MTOTJIONIEHUE TETTOTHI.

JdemMoHcTpanuu

o Ounptp lllorra. Boponka broxnepa. YcranoBka st QUIBTpOBaHUS IO

BAKYYMOM.
e PecnupaTopHble MaCKH U MapJieBbl€ MOBA3KH.
e [IporuBoras u ero yctpoucTBo.
o Komneknusa «HedTh u HeQTEPOTYKTH.
JleMOHCTpalMOHHbIE IKCIIEPUMEHThI
e PazneneHne cMecu NOPOIIKA CEPHI U KEIE3HBIX ONUIOK.
e PaszgeneHne cMecH MOPOLIKA CEPBI U MECKA.
e PazneneHue cMecH BOABI U PACTUTEIBLHOIO Macja ¢ MOMOILIBIO JE€TUTENbHON
BOPOHKH.

o [lomyyeHue TUCTUILTMPOBAHHOM BOJIBI C IIOMOIIIBIO TAO0OPATOPHON YCTAHOBKHU
JUIS1 IEPETOHKU KUIKOCTEM.

e Pazgenenne cMecu TnepMaHraHara M JuUXpomara Kaiaus — crnocoOom
KPUCTAJIU3ALU Y.

e BsanMopeiicTBue KeNe3HbIX OMMIIOK U MOPOIIKA CEPbI IIPU HATPEBAHNUU.

e [lomydyeHue yriekuciaoro rasa B3aMMOJECHCTBUEM MpamMopa ¢ KUCIOTOW M

0OHapy>KE€HHE €ro € MOMOILBI0 U3BECTKOBOI BOJIBI.

e Kartaimrnueckoe pasioxeHue NepoKcuaa BoAOPoa (KaTaIu3aTop — JUOKCHL

maprasna (1V)).
e (OOHapyXeHHE pacTBOpa LIEIOUYH C MOMOIIBIO UHAUKATOPA.
e BsanMmopeiicTBue pactBopa NepMaHIraHaTa Kalius M pacTBOpa JHXpoMara
KaJlusi C PaCTBOPOM CYJIb(UTa HATPUSI.

e BsanMmozeiicTBue nepmMaHrasara Kajiusi ¢ aCKOpOMHOBOM KUCIIOTOIA.

e B3anMomeNCTBUE XJIOpPUAA JKEJIe3a C IKEITOM KpOBSAHOM COJBIO U
TUAPOKCUIOM HATPHS.

e BzaumosaeiictBue rugpokcusa xkemnesa (1) c pactBopoM ConsiHON KUCTOTHI.

JlaGopaTopHbIe ONBITHI

e AncopOuus KyKypy3HbIMH MAJIOYKAMHU MMaPOB MaXy4YuX BEIIECTB.

e ll3ydyeHue ycTpouCTBa 3KUTAJIKU U TJIaMEHHU.



JlomalHue ONbITHI
Pa3pgenenne cMecu cyXxoro MoJioka M pe4HoOro Iecka.
OtcranBaHue B3BECH MOPOIIKA JIsl YUCTKH MOCYAbI B BOJIE U €€ JeKaHTalUS.
AncopOuusi akTUBUPOBAHHBIM YTJIEM KPACAIIUX BEIIECTB MENCU-KOJIbI.
PactBopenue B Boze Tabnerku actiupuna YIICA.
[IpuroroBiieHnEe U3BECTKOBOM BOJBI U OMBITHI C HEM.
N3yuenne cocraa CMC.
IIpakTuueckass padora Ne4. BripanuBaHue KpPHUCTAUIOB CONHM  (JOMAITHUN
AKCIEPUMEHT).
IIpakTnueckas padora NeS. OuncTka MOBapEHHOM COJIH.
IIpakTuueckas padora Ne6. I3yueHne npoiecca KOppO3UHU Kele3a
I'naBa V. Pacckasbl no xumuu. (3 4.)
Yuyennueckasi KoH(pepeHuMsi. «BblIaronmecss pyCCKUE YUYEHbIC-XUMUKI.
Konkypc coo0menunii yyamuxcsi. «Moe T00MMOE€ XHMHYECKOE BEILIECTBOY
(OTKpBITHE, TOTYYEHUE U 3HAYCHUE).
Konkypc yyennueckux npoektoB. KoHKypC MOCBSIIEH U3YYCHUIO XUMHYECKUX

peakuun
TEMATHYECKOE IINTAHUPOBAHUE
Konnu | Monyas padoueit | Koanuyecr [Konnmuyecrs| Konngecrso
Ne | Tema pa3nesia | ecTBO MPOrpamMMbl BO 0 NMPAKTHYECKH
n/ 4acoB BOCIIUTAHUSA KOHTPOJIb |J1adopaTtop| X pador
I 1o «IIIKOJIBHBIH YPOK» HBIX HBIX
TeMe padoTt ONBITOB

1 | Xumus B 11  [Bcepoccuiickuii ypox, 11 2

LIEHTPE [MOCBSIIEHHBIN TOLY

€CTECTBO3HAH HAayK! Y TEXHOJIOTUI

usl. Bcepocculickuii ypok

«OBX» (ypok
MOATOTOBKU J€TEN K
NEeWCTBUSIM B YCIIOBHUSIX
paznuuHoro poxaa YC)
Ypok 6e30macHOCTH.
«PexxuM uTaHwus.
Butamunsl. VX posb
IUIS1 PACTYILIETrO
OpraHnu3Ma

YPOK, MOCBALEHHBIN
0e301acHOCTH
TOPOKHOTO JIBMYKCHHUS
Bcepocculickuii ypok
0€30MacHOCTH
TemaTtnueckuit
KJIACCHBIN Yac
[IKOJIbHUKOB B CETH

MHuTepHeT
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bubnuorpaduyeckmii
YPOK.
MexayHapOaHBIN
NEHb IKOJIbHBIX
OnOIHOTEK
Bcepocculickuii ypok
«IKOJIOTUS U
pHEprocOepekeHre» B
paMKax
Bcepoccuiickoro
dectuBans
PHEProcOepeKeHUs —
Bwmecre Spue.
‘TeMaTnyecKkuil ypox,
MOCBSIEHHBIN [[HIO
HapOJAHOIO EAMHCTBA

Marematuka
B XUMHH.

YPOK, MOCBAEHHBIN
J{Hto matepu B Poccun
YPOKH 310pOBbs U
nponaransl 30K
Enunbiii ypok «IIpaBa
YEJIOBEKa»

EnuHbIi ypOK,
MMOCBAIICHHBIN JHIO
Koncturynuun
Poccuiickoit
Denepannn
Bceepocculickuii ypok,
MOCBSIIEHHBIN [[HIO
Pecnybnuku Kpeim

SIBneHus,
MPOUCXOASAIIHN
ec
BEIIECTBAMM.

11

Bcepocculickuii ypok
MyxectBa K [JHIO
MaMsATH O POCCUSIHAX,
VCITOJTHSIBIITIX
CITykK€OHBII TOMT 3a
npeaenamu OTeuecTBa
'YPOK, OCBALEHHBIN
JIHIO 3aIMTHHUKA
OteuecTBa
Bceepoccuiickuii
["arapunckuil ypox
«Kocmoc - 310 MBI»
Jlens 3emnn.
DKOJOTUYECKHUI YPOK
Bceepoccuiickuil ypok
«OBbX» (1eHn
[105KapHON OXPaHBbI)
YPOK, MOCBSAIEHHBIN
[IpaznHuky BecHbl u

Tpyna

Pacckasel o
XUMUU.

Ypok [lamsatu. Ypok

MY’KE€CTBA M1 BOMHCKOMN
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CIIaBBI, TOCBSIICHHBIN
J{Hro TToOe I
COBETCKOI'0 HapoJa B
Bemnukoit
OTeuecTBEHHON BOWHE
1941-1945 rr
TeMaTnyeckuii ypok,
MOCBSAIIEHHBIN
BcemupaomMy mHIO 6€3
Tabaka

EnuHbINi ypOK,
[MOCBSIICHHBIH
MeXayHapOTHOMY
JTHIO CEMbU

Hroro: 34 13 6

Y4eOHO-MeTOAUYECKOE 1 MATEPUAIBbHO-TEXHUYECKOE o0ecTeyeHue
o0pa3oBaTeJIbHOIO MpoLecca

PaGouas mporpamma opreHTHpOBaHa Ha yueOHUK Xumusi: BBomHBIN Kypc.
7 xnacc: yueOnuk / O.C. I'abpuensin, U.I.Octpoymos, A.I'. AxneOunun. — 2-e
u3., crepeorun. — M. : JIlpoda, 2015. — 159, [1] c.: un."

HarypasnbHbie 00beKThbI

HatypasbHble 00bEKThI, UCIIOIB3YEMBIE B IPH O0YUEHUU XUMHUH, BKIIIOYAIOT
B ce0s KOJJIGKIMM MHUHEPAJOB W TOPHBIX MOPOJA, METAUIOB U CIUIaBOB,
MUHEpalIbHBIX ynoOpeHuil. O3HakoMJeHHE C 00pa3liaMu HMCXOJIHBIX BELECTB U
TOTOBBIX M3AEIUN MO3BOJIAET IOJIYYUTh HAIJIAJIHBIE TPEACTaBICHUS 00 ASTUX
MaTepHuallax, UX BHEIIHEM BHJIE, a TaKKE€ O HEKOTOPBIX (PU3MYECKUX CBOMCTBAX.
3HauuTEIbHBIE Y4YEOHO-TIO3HABATENIbHBIE BO3MOKHOCTH HUMEIOT  KOJUIEKIIUH,
U3rOTOBJIEHHBIE CcaMUMHU oOydarommmucs. Ilpeagmersl s TakuxX KOJJIEKLIMMA
coOuparoTcs BO BpeMs SKCKYpCUN U IPYTMX BHEYPOUHBIX 3aHATUH.

Komnekuun wnCnonb3yroT TONBKO JUIsl O3HAKOMJIEHUS OOYYarOIUXCS C
BHEIIHUM BUIOM U (PU3UUECKMMH CBOMCTBAMH Pa3IMUHBIX BEIIECTB U MaTEPHUAJIOB.
JIist mpoBeeHUsT XMMUYECKUX OIBITOB KOJIEKIIMM MCIIOIb30BaTh HEJb3.

XuMu4eckasi JadopaTopHasi HoCya, anmapaTsbl ¥ NPUOOPbI

XuMHU4ecKast mocyaa moApasaciiACTCA Ha ABC T'PVYIIIIBL. IJISA BBIITOJHCHUA
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OIIBITOB O6y‘IaIOH_II/IMI/IC5{ H U1 JEMOHCTPAIUOHHBIX OIIBITOB.

[Tpubopsl, anmapatbl U yCTAaHOBKH, MCIOJNb3yEMbIE Ha YpOKaxX XUMHUH B §—9
KJaccax, KiIacCHU(UUIUPYIOT HAa OCHOBE MPOTEKAIOMIMX B HUX (U3UYECKUX U

XUMHWYCCKHUX IIPOLCCCOB € YYAaCTHCM BCIICCTB, HAXOIAMIHNXCA B Pa3HbIX

arperaTHbIX COCTOSTHUSX:
Brae »or1oli Kiaccubukanuu HaxoAWTCs ydeOHas anmapaTrypa, Ipei-
Ha3HAYCHHAS JUIS W3YYCHHS TEOPETUYECKHX BOMPOCOB XUMHH — JIJIS
WUTIOCTPAIIMA 3aKOHA COXPAHCHHUS MAacChl BEIICCTB, IS JICMOHCTpAIlUU
AJIEKTPOITPOBOTHOCTH PACTBOPOB M JIBIKCHUS HOHOB B DJICKTPUUECKOM IT0JIE,
JUTSL UI3YYCHUS CKOPOCTH XUMHUYECKOU PEaKIIMA U XMMHUYECKOTO PaBHOBECHSI.
BcmoMorarensHyl0 pojib  WTpalOT HW3MEPUTEIbHBIE W HArpeBaTelbHbBIC
pUOOPHI, Pa3TUIHbBIE TIPUCTIOCOOICHUS JJIS1 BBITIOJTHEHUS OTIHITOB.
Mopaean

OObeKTaMu MOJICTUPOBAHMSI B XUMUU SIBJISIOTCS aTOMBI, MOJICKYJIBI,
KpUCTAJIbI, 3aBOJICKUE allapaThl, a TaKXe MPOUCXOJSIINE Tpoiecchl. B
NPETOIaBaHN XUMHH HCIIOJB3YIOT MOJCIH KPUCTALIMYECKHUX PEIIETOK
anMasa, rpadura, cepbl, ¢ochopa, oxcuma yriaepoxa(lV), moma, xesesa,
Meau, Maraus. [IpOMBITTUICHHOCTBIO BBITYCKAOTCS HAOOPBI MOJICNIeH aTOMOB

JJIs1 COCTABJICHUSA IIAPOCTCPIKHEBLIX Mojeneun MOJICKYJIL.
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