MUWHUCTEPCTBO MTPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MuHucTepcTBO 00pa30BaHUA M HAYKH AJITAICKOI0 Kpast
MBOY '"I'mmnuasus "Il1anera Jlercra"

PACCMOTPEHO YTBEPX/IEHO

Metoanueckum Hupexktop MBOY

00BbEeIMHEHUEM "I'mmua3zms "Ilmanera
HerctBa" :

[Iporokon Ne 1 ot «24» 08 % H_II/H?KO;C\H}&O E.B.

2023 . Mpuiay/No.226 ot 4&3‘0»\98
2023 g4 {oonEion)2 )

N

MNoanucaHo undposon

LUVlHKOpeH KO EﬂeHa noanucoto: LUnHkopeHko Enexa

BnaﬂVlMl/l pOBHa BnagumnposHa
[ara: 2023.09.01 09:35:47 +03'00'

PABOYASA ITPOI'PAMMA

3JIEKTUBHOTI'0 Kypca o XMUMHUHU
«3aHUMAaTE/IbHAA XUMMSD)
IJI9 7 Kjacca

CocraBurens: Komaposa E.A.

YUYUTCIIb XUMHUU

Py6uoBck, 2023



IlosicHUTEIBbHAA 3aANNUCKA

3HaHuEe XUMUU CIYXKUT OCHOBOH 111 (POPMUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro IpeCTaBICHUH O MaTepUaAIbHOM €IMHCTBE MHUpa, BAXKHYIO POJIb UTPAIOT POpMUpYEMbIe
XMMHUEH TPEICTaBICHUsI O B3aWMOIPEBPAIICHUSAX HSHEPIMM M 00 SBOJIIOLMHU BELIECTB B
IPUPOJE, O MYTAX pelleHUs TI00albHBIX MPOOIeM yCTOMYMBOIO Pa3BUTHS Y€IOBEUECTBA —
CBIPDbEBOH, DHEPreTHUYECKOW, TMHIIEBOM W OSKOJOTMYECKOH Oe30macHOCTH, mpolieM
3paBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peajl3alliid BO3MOXHOCTEH [UId caMOpa3BUTHS M (OPMUPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011 U (yHKIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHWE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcs, HaBBIKOB MX CAMOCTOSITEIIbHON y4eOHOM NesITeIbHOCTH, IKCTIEPUMEHTAIBHBIX
U HUCCIIEIOBATENbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOH JKHM3HM, Tak U B
npodeccnoHaALHOM IeATEIIBHOCTH;

3HAaKOMHT CO CHEIU(PUKONH HAyYHOTO MBIIUICHUS, 3aK/IabIBA€T OCHOBBI LIEJIOCTHOIO
B3IJIa HA E€QUHCTBO IPUPOJBI U UEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTaloM B
(OpMHPOBAHNUN €CTECTBEHHO--HAYYHOIH IPaMOTHOCTU O0YYarOIUXCs;

crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBCHHO--HAYYHBIM
3HAaHUSAM, K IPHUPOJIE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ B HKOJOTMYECKOE OOpa3zoBaHME
00yJaromuXxcs.

Havano m3ydenust xumuu B 7-M Kjlacce MO3BOJISIET:
- YMEHBIIUTh HHTEHCUBHOCTb IPOXO0XKACHUS yueOHOr0 MaTeprasa B OCHOBHOM IIKOJIE;
- TNOJYYUTh BO3MOXHOCTb M3y4aTbh, a HE€ IPOXOJUTh 3TOT MaTepuall, UMETb BpeMs Ul
O0TpabOTKU U KOPPEKIIMHU 3HAHUH ydaluxcs;
- (hopMupoOBaTh YCTOMUMBBIN O3HABATENIbHBIA HHTEPEC K IPEMETY;
- UHTErpUpOBaTh XUMHUIO B CHCTEMY E€CTECTBEHHOHAYYHBIX 3HAHUM Uid (QopMHpOBaHUS
XMMHYECKON KapTUHBI MUPA KaK COCTABHON 4aCTU €CTECTBEHHOHAYYHOW KAPTHHBI.
Heab kypca: popMupoBaHre yCTONUNBOrO MO3HABATEIBHOIO HHTEPECA K MPEMETY — XUMHUS,

Conep:kaHue Kypca BHEYPOUHOM 1eSITeJIbHOCTH
Kypc cocrout U3 yeTsipex Tem:

IlepBas Tema «Xumusn 6 yenmpe ecmecmeo3HaHuA» AKTyaTU3UPYET XUMHUYECKUE
3HaHUS y4yalluxcs, MOJydeHHbIE MPU M3YYEHUU INPHUPOJIOBENIeHHs], Ouonoruu, reorpadumu,
GU3MKM U JApYyrUX HaAyK O TMpUpoAe. ODTO YMEHbBIIAET IICUXOJOTHYECKYI0 Harpysky,
BO3HHUKAIOIIYI0 C TMOSIBJIEHHWEM B 8-M Kjacce HOBOTO IpeIMeTa, I03BOJIIET 3aMEHUTb
CBSI3aHHBIE C 3TUM TPEBOXKHBIE OXKUJAHUS HA MOJOKHUTEIbHbIE SMOIMN BCTPEUYH CO CTapbIM
3HaKOMBbIM. [lapaniensHo MPOBOAUTCS MBICIL 00 MHTEIPUPYIONIEH PO XMMHU B CUCTEME
€CTECTBEHHBIX HayK, 3HAQUMMOCTH 3TOTrO MpEeAMETa JUIsl YCIEUIHOTO OCBOEHUS CMEXHBIX
npeameToB. Takas MeXNpeAMeTHas WHTEerpauus CrocoOCTByeT (OPMHUPOBAHMIO EAMHOM
€CTECTBEHHOHAYyYHOW KapTUHBI MUpa YK€ Ha HAYaJIbHOM 3Tale U3y4yeHUs] XUMUU.

B cooTBercTBUM ¢ TpeOOBaHUSIMU T'OCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
B Kypce TMOJYEepKHUBAETCSA, YTO XHMMHSI — HayKka »OKCIEpHUMEHTAlbHAas, IO3TOMY
paccMaTpUBAIOTCS TaKUE MOHATHUS, KaK SKCIIEPUMEHT, HaOJl0JIeHHe, U3MEPEHHUE, OIMCaHue,
MOJIETUPOBaHUE, TUIIOTE34a, BHIBO/I.

Jnis  oTpabOTKM MPAKTHUECKUX YMEHHUH ydalMxcsi OTOOpaHbl HECIOXKHbBIE U
NICUXOJIOTUYECKU JIOCTYIIHBIE AJIs1 CEMHUKJIACCHUKOB JIAOOPATOPHBIE U MPAKTUYECKUE paboTBhI,
KOTOpbIE 3HAKOMBI MM II0 HAyaJlbHOMY KYypCy €CTECTBO3HAHMSI M JPYTMM €CTECTBEHHBIM
JAWCIMIUTMHAM: O3HAKOMJICHHE C HECJIOXHBIM J1a0OpaTOpHBIM 000pyaoBaHUEM (YCTPOICTBO
IITaTUBA, HArpeBaTelbHBIX NPUOOPOB, XUMHUECKOW MOCYIbl, KOTOPYI0 OHHU TNPHUMEHSIIH



paHee), TpOBEICHUE MPOCTEHUIIMX Omepaluii ¢ 000pyJA0BaHHEM M BelleCTBaMHU (IIpaBHJIa
HarpeBaHus, (GHUKCAIUS pe3yIbTaTOB HAONIOACHHS M HMX aHAIUW3 W T. J.). DTOH Ieu
CHOCOOCTBYET MPEIyCMOTPEHHBIN B Kypce JOMANTHHA XUMUYECKHI IKCIIEPUMEHT, KOTOPBIN
MOJIHOCThIO COOTBETCTBYET TPEOOBAHUAM O€30MaCHOCTU MPU €ro BBHIMOJIHEHUU U BKIHOYAET
yIIEAINe HBIHE W3 TMPAKTUKA OOy4YeHHS XUMHH MPOJOJDKHTEIbHBIE TI0 BPEMEHU
IKCIIEPUMEHTAIbHBIE Pa0OThl (BBIPAIMBAHHE KPHCTAJUIOB, HAOJIOJCHHE 3a KOppO3Mei
METAaJUIOB).

Bropas tema kypca «Mamemamuka ¢ xumuuy Mo3BOJsIeT OTpadOTaTh pacueTHBIE
YMEHHSI, CTOJIb HEOOXOIMMBIC TPU PEIICHUH XUMUYECKUX 3a/lad, B TMEPBYI OdYepeab Ha
HAXOJXK/ICHHE YacTH I1eJ0ro (MaccoBas JOJIs 3JCMEHTa B CJIOXKHOM BEIECTBE, MaccoBas W
oObeMHasi J0JM KOMIIOHGHTOB B CMECH, B TOM 4YHCIe W Aoy npumeceit). Kak BumHo,
BHHUMaHHE 00pallaeTcsi He CTOJIBKO Ha XMMUIO, CKOJIBKO Ha MAaTEMATHKY.

Tperbs Tema «fAenenun, npoucxooawue ¢ geuyecmeamu) aKTyaIU3upyeT 3HAHMS
yyamuxcs o (U3MYECKUX U XUMUYECKUX SIBICHHSX, MOJIYYCHHbIE HAa ypOKax MO APYTUM
npeAMeTaM, TOTOBUT WX K H3YyYEHHIO XUMHUYECKOTO Tpoliecca Ha CIEAYIOIIEH CTyNeHHU
o0OyueHusl.

UerBepTtas Tema «Paccka3bl 10 XUMHUI BKJIIOYAET UHTEPECHBIC CBEICHHS O PYCCKUX
XUMHKaX, 00 OT/IEJIbHBIX BEIIECTBAX U HEKOTOPBIX XUMUYECKUX PEAKLIUAX.

N3yuenue mpenjgaraeMoro Kypca MpeayCMaTpUBAET IOBBIIIEHUE YIEIbHOIO Beca
CaMOCTOATENIbHOM  pabOThl  ydallUXCsl, HANpuUMep, TMPU TPOBEACHUH JOMAIIHETO
XUMHUYECKOTO AKCIIEPUMEHTa U O0CYKJIECHUHU €r0 pe3ylbTaToB, MOJATOTOBKE COOOIIEHUHN AJis
VYICHUYECKUX KOH(EPEHINH, 3alUTe IPOCKTOB, BBHIOOPE OOBCKTA IS IOATOTOBKH
cooOmieHust win npoekra u ap. Kypc HampaBiieH Ha pa3BUTHE TaKUX JIOTUYECKUX OTeparuit
MBIIUICHUS], KaK aHAJIU3 U CHUHTE3, CPAaBHEHHE HAa OCHOBE aHaJIM3a U CHHTE3a, 0000I1IeHuE,
BBIJIBUYKEHUE U MTOATBEPKIECHUE UITU ONPOBEPKEHUE TUIIOTES.

B 3akitoueHre MOXXHO OTMETHTh, YTO B Kypce€ IMOYTH HE 3aTPOHYTHI TPEOOBaHUS
CTaHJIapTa XUMHYECKOTO OOpa3oBaHMsI [Isi OCHOBHOM IIIKOJBI, HANpPUMEP CHUMBOJIBI
XUMHUYECKUX DJIEMEHTOB U (POPMYIIBI BEIIECTB CEMUKIIACCHUKH y4aT TOJBKO IO KEJTAHHIO, HE
MIPEyCMOTPEHO COCTaBIECHNEPOPMYI BEIIECTB U YPABHEHUN XUMUUECKUX PEaKIIHii, KOTOpbIE
SIBJISIFOTCS. MAaTEPUAJIOM JIJISl U3YUYEHUS B 00513aTETLHOM KypCce XUMUH.

Tema 1. Xumusi B uenrpe ecrecrsosnanus (11 4)

XuMus Kak 4acTh ecrecTBo3Hanus. [Ipenmer xumun. EcTecTBO3HaHNE — KOMIUIEKC
Hayk o mpupone. Hayku o mpupome: ¢usuka, Xumus, OHOJOTHS U Teorpadus.
[TonoxxurenbHOE M OTPUIIATEIHLHOE BO3ACHCTBHE YEIOBEKA HA MPUPOTY.

[Ipeamer xumuu. Tena u BemecTBa. CBOICTBA BEIIECTB KaK MX HHAWBHUAYaJIbHBIC
npu3Haky. CBOWCTBA BEIIECTB KaK OCHOBA UX IPUMEHEHUS.

MeTtonbl U3yueHus: ecrecTBO3HaHUS. HabmioieHne kak OCHOBHOM METO]| TO3HAHUS
OKPY’KaIOIIEero MHUpa. Y CIOBHUS MPOBEACHUS HaOMIOAeHUS. [ Mmore3a Kak MpeanoyioKeHue,
OOBSICHSIIOIIEE WM MIPE/ICKAa3bIBAOIIEe MPOTEKAHNE HAOI0IaeMOT0 SIBICHUS. DKCIEPUMEHT.
JlaGopaTopus. OkcnepuMeHT JabopaTopHbli u aoMamHuid. CrocoObl  (puKcHpOBaHUS
pe3yabTaToB 3KcriepuMeHTa. CTpoeHUE TIIAMEHHU CBEYH, CYXOro TOPIOYero, CHUPTOBKH.

MonenupoBanue. Mogenn kak aOCTpakTHbIE KONMHMU H3y4aeMbIX OOBEKTOB H
nporieccoB. Mojienu B ¢usnke. InekTpodopHas MalnHa Kak abCTpakTHasE MOJAETh MOJHHH.
Mopenu B Ouonoruu. bronorndyeckre Mysspkd. Mojean B XUMHK: MaTepHaibHbe (MOIETH
aTOMOB, MOJICKYJ, KpPUCTAJUIOB, amnmnapaToB M YCTAHOBOK) M 3HAKOBBbIC (XMMHUYECCKHE
CHMBOJIBI, XUMHYECKHE (OPMYJIBI M YPaBHEHHUS).

XUMHYECKasi CAUMBOJIMKA. XMMHYECKHE CUMBOJIBL. VX HamucaHue, MPOU3HOLICHHUE U
uH(popMalrs, KOTOPYIO OHM HecyT. XuMuueckue ¢popmyisl. VX Hanucanue, Npou3HOIIEHHE
uuHpOpMaLUs, KOTOPYI0 OHH HecyT. MHAEKCH B KO3 DUITHEHTHI.

Xumusi W (Qusuka. YHHUBEPCATBHBIH XapakTep TOJOXCHUH MOJEKYISIPHO-
KUHETH4eCcKoi Teopuu. [ToHATUS «aTOM», «MOJIEKyJa», «MOH». Kpucraminueckoe cocTosiHue



BemecTBa. Kpucramnmueckue pemietkun TBepabix BemiectB. Juddysus. BbpoyHoBckoe
JIBYDKEHUE.

ArperaTHoe COCTOSHHE BellecTBa. ['a3000pa3Hble, )KUIKUE M TBEPJbIC BEIIECTBA.
Kpucrannuueckue u amop¢Hsle TBepAble BeniecTBa. Ousnueckue 1 XUMUYECKUE SIBICHUS.

Xumus u reorpadusi. ['eosornvyeckoe CTpoeHHE IUIAHETHI 3eMIISL: PO, MaHTHUS,
auTocdepa. DJIEeMEHTHBIN COCTaB re0J0rMUECKUX COCTABHBIX YacTel MiIaHeThl. MuHepansl U
TOpHBIC MOPOJBI. MarMaTHYecKue U OCaJO4YHble (OpraHMYECKHE W HEOPTaHMYECKUE, B TOM
YHCIIE U TOPIOYHE) TIOPOIBI.

Xumusi u Ouosiorusi. XMMHUYCSCKHI COCTaB KUBOW KJICTKU: Heopranudeckue (Boga u
MHHEpaJlbHbIe COJNU) M opraHudeckue (OCJKH, KUPBI, YIICBOIbI, BUTAMUHBI) BEILIECTBA.
[Ipoctble W CHOXHBIE BELIECTBA, WX pPOJb B JKU3HEICSITEIBHOCTH OPIaHU3MOB.
buonoruyeckas posb BoAbl B kuBoW kierke. dotocunres. Ponb xsopoduiuia B mpouecce
¢dorocunTe3a. buojormueckoe 3HAYEHHE >KUPOB, OEIKOB, d(UPHBIX Macel, YIJIEBOJOB H
BUTaMMHOB JIJIs1 )KU3HEAEATEIbHOCTH OPTaHU3MOB.

KavectBeHnnble peaknuu B XUMHHU. [IOHATHE O KA4YeCTBEHHBIX PEAKIUSAX KaK O
peaKMsIX, BOCIPUHUMAEMbIX OPIraHOJENTUYECKH: C MOMOILBIO 3pEHUs, CilyXa, OOOHSHHS.
Anamutnueckuii 3¢ ¢exr. OmnpenenseMoe BEMIECTBO M PEAKTUB HAa Hero. Bo3MOXHOCTH
M3MEHEHMSI X POJIM Ha MPOTUBOIMOIOXKHYIO.

Jemoncmpayuu. 1. Kojuiekuus pasHbIX Tell U3 OAHOTO BEIIECTBA WM Marepuana
(manmpumep, naboparopHas mocyaa w3 crekia). 2. Koiuiekuusi pa3iuuHbIX Tel WU
¢dororpaduii Ten M3 aTOMUHMS Ul WUIIOCTPALMU HJIEU «CBOMCTBA — IpPUMEHEHHE». 3-
VY4aebHOe 000pyIOBaHUE, HMCIIONB3YEeMOE MPU W3yUeHHH (PHU3UKH, OMOJIOTHH, reorpaduul u
xumun. 4. DnekrpodopHas mammHa B AedcTBud. 5. ['eorpaduueckue mozenu (riaodyc,
kapra). 6. Buomormueckue wmozjenu (MyJISDKM OpPraHOB M CHCTEM OpraHOB pAacTCHHUIA,
’KUBOTHBIX U YelioBeKa).7. Du3nueckue 1 XMMUUECKUE MOJICITH aTOMOB, MOJICKYJT BEIIECTB U
UX KPUCTAJUIMYECKHX pemeToK. 8. OObeMHBIE U MAapOCTEPKHEBBIE MOJIEIH MOJIEKYI BOJBI,
YIJIEKUCIIOTO U CEPHUCTOrO ras3os, MeTaHa. 9- PacnpocTpaHeHue 3amaxa 0/1€KOJIOHA, TyXOB
Wi jae3ojopanTa kak mpomecc gupdysun.  10.  OOpasmpl  TBEpABIX — BEMIECTB
KpHUCTalIn4eckoro ctpoenus. 11. Monenu kpucramnudeckux peuetok. 12, Tpu arperaTHbIx
coctosiHust Bonibl. 13. TlepenuBanue yriekucioro ra3a B CTakaH, ypaBHOBEIICHHBIH Ha BECax.
14. Konnekuus KpUCTAJUTMUECKUX U aMOP(HBIX BEIIECTB U u3aenuii u3 Hux. 15. Komnekus
MHUHEPAJIOB (J1a3ypuT, KOPYHJ, XaIbKOMUPUT, (iroopuT, ramut). 16. Kosmekius ropHbIX
nopon (rpaHuT, pasiuuHbie (GOPMBI KamblUTa - Mel, MpaMop, u3BecTHsK). 17. Komnekius
TOpIOYMX WCKOmaeMbiX (He(pTh, KaMEHHBIH yroib, ciaHipel, Topd). 18. Cnumpropas
SKCTpaKLus xJopoduiia u3 3eneHbix auctheB. 19. [IpokanuBanue cyxoil 3eneHu pacTeHU B
My(eTpbHON Teun IUIsi KOJTMYECTBEHHOTO OTPE/ICICHUsT MUHEpAIbHBIX BemecTB B HuX. 20.
KauectBenHast peakuusi Ha kuciaopos. 21. KauecTBeHHas peakius Ha yrJIEKHCIBIN ras. 22.
KagecTBeHHast peakiysi Ha H3BECTKOBYIO BOY.

Jlabopamopnuie onvimer. 1. Onncanue CBONCTB KUCIOPOJA, YKCYCHOM KHCIOTHI,
amomuHus. 2. CTpoeHHUE MJIaMeHH CBe4YH (CIHUPTOBKH, cyxoro roprodero). 3. HaGmonenue
OpPOYHOBCKOTO JIBM)KEHUS YaCTUYEK YEPHOM TYIIU MOJA MHUKpOckornoM. 4. V3ydyeHue rpaHura
C TIOMOIIBIO YBEIMYUTEIHHOTO cTekia. 5. OOHapykeHue Kupa B ceMeHax IOICOTHEYHUKA U
rperkoro opexa. 6. O6HapyxeHue 3pUpHBIX Macell B aneIbCHHOBOM Kopke. 7. OOHapyx)eHHe
Kpaxmaia u Oenka (KJIeiKOBUHBI) B MIICHUIHOH MyKe. 8. OOHapy)KeHHE YTIICKHCIIOTo ra3a B
BBIJIBIXa€MOM BO3IyX€ C MOMOIIBIO U3BECTKOBOM BOJIBI.

Jlomawnuit 3xkcnepumenm. 1. VIaroToBiieHne Mojenieli MOJIEKY/ U3 TJIACTHINHA. 2.
Juddy3us noHOB nepmMaHranara Kanus B Bojie.3. M3ydenue ckopoctu nuddy3un aspo3oneil.
4. luddys3us caxapa B Bojae. 5. ONBITHI ¢ IMYCTOM 3aKPBITON IIACTHKOBON OYTHUIKOM. ©.
KonnuecTBeHHOE oOmpeneneHne coAepkKaHUs BOJABI B CBEXeH 3eneHH. /. B3aumonelicTBue
aCKOpOMHOBOM KHUCJIOTHI C HomoMm. 8. V3ydeHume cocTaBa MOJWBHUTAMHHOB M3 JIOMAITHEH
antedyku. 9- OOHapyXeHHEe KpaxMmalia B IPOIYKTaX MATAHUS.



Ilpakmuueckasa padoma 1. 3HaKOMCTBO ¢ Ja0OpaTOPHBIM 0O0OPYJOBAHUEM.
ITpaBuia 6¢30MacHOCTH MPH paboTe B XUMUYECKOM KabuHeTe (JrabopaTtopun).

Ilpakmuueckas padoma 2. HabGmronenue 3a TOpsmiedl cBe4oll. YCTpPOWCTBO
cnupToBKHU. [IpaBuna paboTel ¢ HarpeBaTeIbHBIMU IPUOOPAMHU.

Tema 2. Maremaruka B xumuu (10 1)

OTHOCHUTENBbHBIE aTOMHas U MOJIEKyJsipHas Macchl. [loHsATHE 00 OTHOCHUTENIBHBIX
aTOMHOM M MOJIEKYJSIPHOM MaccaXx Ha OCHOBE BOAOPOJHOW enuHulpl. OmnpeneneHue
OTHOCUTEJIbHOM aTOMHOHW MacChl XMMHUYECKUX 3JIEMEHTOB IO NEpUOJMYECKO Tadiuie.
Haxoxnenne mo ¢opmyie BemecTBa OTHOCUTEIBHOW MOJIEKYISPHOM Macchl KaK CyMMBI
OTHOCHUTEJIBHBIX aTOMHBIX MacC COCTaBJISIFOIIMX BELIECTBO XUMHUYECKUX JICMEHTOB.

MaccoBast 70as XHMHYECKOIO 3JIEMEHTa B CIOXHOM BemiecTBe. I[loHsaTue o
MaccoBO# joie -(W) XMMHYECKOT0 JIEMEHTA B CIIOKHOM BEIIECTBE M €€ pacyeT 1o GpopMmyiie
BemiecTBa. Haxoxenune GopMyibl BelecTBa 1Mo 3HAUYSHUSIM MACCOBBIX JIOJICH 00pa3yrommx
€ro 3JEMEHTOB (715 2-4aCOBOT0O U3y4YCHHUs Kypca).

Uucrtele BemiectBa M cMecu. Ilonstue o umcrom BemiectBe M cMmecu. Cmecu
razooOpasubie (BO3AyX, MPHUPOIHBINA ra3), skujakue (HedTh) u TBepabie (TOpHBIC MOPOJIBI,
KyJMHApHbIE CMECH, CHHTCTHYECKHE Moromue cpeacrBa). CMecH TOMOTCHHbIE U
reTEpOreHHBIE.

OObemHasi 0Js1 KOMIIOHEHTa ra3oBoil cmecu. Ilonstue 00 oObemHOU moie (@)
KOMIIOHEHTa Ta3oBoi cmecu. CocraB BO3ayxa W MpHpomHOro rasa. Pacuer oOwvema
KOMIIOHEHTa I'a30BOil cMecH 10 ero 00beMHOM J0I1€e, 1 HA00OPOT.

MaccoBas ons BeuiecTBa B pactBope. [lonstue o maccoBoit noie (W) BemiecTBa B
pactBope. PacTBopuTens M pacTBOpEHHOE BellecTBO. PacueT Maccel pacTBOPEHHOIO
BELIECTBA 10 Macce pacTBOpa U MacCOBOH J0JI€ paCTBOPEHHOT'O BEIIECTBA U JIPYTHE pacyEThl
C MCIIOJIb30BAaHUEM JTUX MOHATH.

MaccoBasa pons npumeceid. [lonarrne o yucToM BemiecTBe W npumecu. MaccoBas
nonst (W) mpuMmecu B oOpasiie MCXOJHOTo BemiecTBa. OCHOBHOE BeLIECTBO. PacueT macchl
OCHOBHOT'O BEI[ECTBA IO MAacce BEIECTBA, COIEPIKAIIEro OMPECIIEHHYI0 MAacCOBYIO JOJIO
IIPUMECEH, U IPYTHe PACUYEThI C UCIOJIB30BAHUEM ITHX MOHITHH.

Jemoncmpayuu. 1. Munepansl xynput u TeHoput. 2. Oxcun pryru(Il). 3.
Komnekuuu pa3nuyHbIX BUIOB MPaMopa M U3JeIui (MM WLTFOCTpAlMil u3aeuil) u3 Hero. 4.
CMech peyHOro M caxapHoro mnecka W ux paszaenenue. 5. Komnekuus «Hedpts u
HedrenponykTe». 6. Kosmekuus OBITOBBIX cMmeceil (KyTHHapHBIE CMECH, CHHTETHYECKHE
MOIOIINE CPEJICTBA, MAMITYHH, HATUTKA | JIp.). 7. JluarpaMMa o0bEMHOTO cocTaBa BO3IyXa,
8. uarpamma 00BEMHOro cocTtaBa MpupojaHoro raza. 9- IlpuroroBneHue pacTtBopa c
3aJJaHHBIMH MacCOW M MacCOBOW JoJiel pacTBopeHHOTo BemiectBa. 10. OOpasmbl BemecTs u
MaTEPUAJIOB, COEPKALUX ONPEIEICHHYIO A0 IPUMECEH.

Jlomawnuit yxcnepumenm. 1. VI3yueHue cocraBa OBITOBBIX KYyJWHApHBIX U
XO3SIMCTBEHHBIX cMecel Mo ThKeTkaM. 2. [IpurotoBiaeHue pactBopa Coiii, pacueT MacCOBOM
JIOJTM PacTBOPEHHOTO BEIIECTBA M OTBITHI C IMOJyYEHHBIM pacTBOpoM. 3- M3ydeHue coctaBa
HEKOTOPBIX OBITOBBIX U (hapMalleBTUYECKHX MPENapaToB, COJEPKAIIUX OMPEACTICHHYIO J0JI0
IIpUMeceH, IO UX ITUKETKaM.

Ilpakmuueckas paboma 3. IIpuroToBieHre pacTBOpa ¢ 33aHHON MAacCOBOH J10JIeH
PacTBOPEHHOIO BELIECTBA.

Tema 3. SIBsienus, npoucxoasiiue ¢ Bemecrsamu (11 1)

Paznenenue cmeceit. IloHsTne O pa3aeneHud cMecel MW OYHMCTKE BEIECTB.
Hexotopbie mpocreiimume crocoObl pa3ieneHuss CMeceil: MpocenBaHue, pas3/ielieHue cMecen
MarHuTOM, OTCTauBaHME, JEKaHTalUs, LEHTPU(PYTHPOBAHUE, Ppa3JEIEHUE C MOMOILBIO
JEeTUTEeTbHON BOpOHKH. PunbTpoBaHue. PuibTpoBaHHE B Jaboparopuu, OBITY M Ha
npou3BoacTBe. Dunbrpar. AmncopOuwms. I[lonstne o006 amcopbumm U aacopOeHTax.
AKTHUBHPOBAaHHBI YToJIb KaK Ba)XHEUIIMH aIcOpOEHT, €ro HCIOJb30BaHHE B OBITY, Ha



IIPOU3BOJICTBE U B BOCHHOM JIeJI€. Y CTPOMCTBO IIPOTUBOrasa. JucTuiuisnus, Kpucraui3anus
U BbllapuBaHue. JIUCTWIUISILIMSA Kak NPOLECC BBIACICHHUS BEILNECTBA M3 JKMIKOM CMECH.
JluctunpoBaHHasi Boja U obnactu ee npuMmeHenus. [leperonka nedrtu. Hedrenpoaykrel.
@pakuMOHHAs IIEPEeroHKa JKUAKOTO Bo3Ayxa. Kpucrainusanus W BbIIApUBAaHUE B
naboparopuu (Kpuctawu3aTopsl 1 hapdopoBbIie YAIIKU JIJIsl BEINAPUBAHKS) U IPUPOJIE.

Xnmuyeckue peakuuu. lloHATHE O XUMHYECKOM peakuuu Kak IIpoLecce
IIPEBPALICHUS] OJHUX BEILECTB B JApYrHe. YCIOBUS TEUEHHUS M NPEKPAIICHUS XUMHUYECKHX
peakuuii. Ilpum3sHakum XxuMuueckux peakuuil. V3MeHeHHMe 1BeTa, BBINAJEHUE OCAlKa,
pacTBOpEHHE OCa/iKa, BbIJICJICHUE Ia3a.

Hemoncmpayuu. 1. IlpocenBanne cMecu MyKH M caxapHoro mnecka. 2. Paszaenenue
CMECH TMOpOIIKOB Cephl M jKene3a. 3. PaszmeneHue cmecu MOPOIIKOB cephl M Tecka. 4.
Paznenenne cMecu BOJBI M PAaCTUTENBHOIO Macja C MOMOILBIO JIEJIUTEIbHOW BOPOHKH. 5.
Hentpudyruporanue. 6. dunsrpoBanue. 7. PecnimpaTopHbie MAaCKH U MapJieBhIC MOBSI3KH. 8.
AncopOLOHHBIE CBOWCTBA aKTUBUPOBaHHOTO yriid. 9. CuiMkareiab U €ro IpuMEHEHHE B
ObITy u Jnerkoil mpombinuieHHOcTH. 10. IlpotmBoraz m ero ycrpoiictBo. 11. IMTomydenue
JUCTWUIMPOBAHHOM BOABI C IOMOIIBIO J1a0OPaTOPHOM yCTAHOBKM Uil  IE€PETOHKH
xunkocrerd. 12. Komnexmust «Hedts wu  Hedrempomykter». 13. Pasnenenuwe cmecu
IIepMaHraHaTa W JAMXpoMaTa Kajius crocoboMm kKpucramnuzauuu. 14. BsaumoneiictBue
[IOPOILIKOB JKele3a M cepbl npu HarpeBanuu. 15. IlodydeHue yriekucioro rasa
B3alMOJICIICTBUEM MpaMopa C KHCIOTOH M OOHAapy)KEHHE €ro ¢ IOMOUIbI0 H3BECTKOBOM
Boabl. 16. Karamutuueckoe pasnoxeHHe MepoKcHaa Bojgopoaa (Karamu3atop — JHOKCHJ
Mmapraniia). 17. depMeHTaTHBHOE Pa3lIoKEHUE TIEPOKCHIa BOJOPO/Ia C MIOMOIIBIO KaTall a3bl.
18. KucioTHbIf OrHeTymuTenb, €ro YCTpOWCTBO M mHpuHUMO JeictBus. 19. Peakuus
HEHTpalM3aluy  OKpalmIeHHOTO (eHon(TalenHoM pacTBopa mienodd  kuciaoroit. 20,
B3aumMoneiicTBie pacTBOpOB MEpMaHraHaTa M JUXpoMaTa Kajlusi C pacTBOPOM Cyib(puta
Hatpus. 21. Tlomywenue ocaaka ruapokcuna meau (I1) wim rumpoxcuma xesesa(lll)
peaknueir obmeHa. 22. PacTBopeHME MONYYEHHBIX OCAJKOB T'MJIPOKCHAOB METAIJIOB B
kuciote. 23. [lomydeHue yriaeKuciioro raza B3auMoJIeHCTBUEM pacTBOpa KapOoHaTa HATPHS C
KHUCJIOTOM.

Jlabopamopnuie onvimer. 1. Vzrotosnenue ¢uiabTpa U3 (GpUIbTpoBaIbHOW Oymaru
i OymaxkHo canderku. 2. I3ydeHue ycTpoicTBa 3aKUTalIKi U €€ TUIAMEHH.

Jomawnuit 3kcnepumenm. 1. Paznenenre cMecu CyXxoro MoJjioka ¥ pe4Horo Inecka.
2. VI3roToBieHHE MapiieBOM MOBSI3KM KaK CpEICTBAa HWHIAMBHIYaIbHOH 3allUTHl B MEPUOJ
snunemMun rpunma. 3. OTcTanmBaHWE B3BECH MOPOIIKA JUISI YHCTKHA TIOCYIBl B BOJE U €€
nekantaius. 4. AncopOuusi aKTMBUPOBAHHBIM YIJIEM KpAacSIIMX BEIIECTB MEMCHU-KOJBL. 5.
AncopOmusi KyKypy3HBIMH TIaJIOYKaMH TIapoB Taxydux BemiecTB. 6. M3yueHwme cocrtaBa u
NPUMEHEHHUsS] CUHTETUYECKHUX MOIOIIMX CPEACTB, COAEpXKAIMX HH3UMBI. 7. PasnoxeHue
CMECH TIHMTBEBOM CONBI W CaxapHOW MTyIphl NMpH HarpeBanmu. 8. PacTBopeHme B Boje
tabnetku acnupuHa YIICA. 9. IlpuroroBienue M3BeCTKOBOW BOABI M OMbITHI ¢ Heil. 10.
B3anmMogeiicTBre pacTBOpa nmepMaHraHaTa Kajus ¢ aCKOPOMHOBOM KUCIOTOM.

Ilpakmuueckas padoma 4. (noMalHMii SKCIIEpUMEHT). BeipamiBanne KpucTayuioB
COJIH.

Ilpakmuueckasn paboma 5. OuncTKa TOBapPEHHOM COJIH.

Ilpakmuueckas paboma 6 (nomamrnuii sxcriepumenT). Kopposus MeTamios.

Tema 4. Pacckasbl mo xumumn (2 )

VYyennueckas koHpepeHus «Boigaromuecs pycckue ydeHble-XUMUKH». JKU3Hb U
nestensHocTh M. B. Jlomonocosa, JI. . MenneneeBa, A. M. byrieposa.

Konkypc coobmennii yuamuxcs «Moe mobumoe BemecTtBo». OTKphITHE,
MOJTy4YeHHE U 3HAUYCHHE BEIOPAHHBIX YUAIIMMUCS BEIIECTB.



Konkypc yueHnueckux npoektoB. MccnenoBanust B 06JaCTH XUMHYECKUX PEaKLUii:
(GboTOCUHTE3, TOpEeHUE U MEAJIEHHOE OKUCIICHHE, KOPPO3Hs METAIOB U CIOCOOBI 3aIIUTHI OT
Hee, Ipyrue peaklyy, BbBIOpaHHbIe yYallluMUCS.

HnaanyeMLIe pe3yJabTaTbl 0CBOCHUS KypcCa BHeyquHOﬁ

HEATECJIBbHOCTH

JINYHOCTHBIE Pe3yJIbTAThI:

1)  dopmupoBaHue y OOYdYAIOIIMXCS YMEHHS BHUICTh W IMOHHUMATH ICHHOCTh
00pa3oBaHMsl, 3HAYMMOCTh XMMUYECKOTO 3HAHMS JUIS KOKIOTO YEJIOBEKa HE3aBUCHMO OT €Tro
npodecCUOHAIBHON  JEATENbHOCTH; YMEHHUS pa3iuyaTh (akThl U OLEHKH, CPaBHHUBATH
OLICHOYHBIE BBIBOJbI, BUIETb HUX CBS3b C KPUTEPUSAMH OLIEHOK U CBSI3b KPUTEPUEB C
OTIPE/ICTICHHON CHUCTEMOM IeHHOCTEH, (QopMyIupoBaTh U OOOCHOBBIBaTb COOCTBEHHYIO
MO3ULUIO;

2)  ¢dopMupoBaHHE y OOYYAOIIMXCS IEJOCTHOTO MPEACTABICHHUS O MHUPE U POJIH
XUMHHU B CO3/IaHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA; YMEHUS OOBSACHAThH
OOBEKTHI U TPOLECCHl OKPYXKArolIed JeHCTBUTENbHOCTU: MPHUPOJHOM, COLMAIBHOM,
KYJIbTYPHOMN, TEXHUYECKOW CPEJIbl, UCIOJIB3YS AJI ITOT0 XUMUUECKHUE 3HAHUS;

3)  mpuobpereHne 00YYAONIMMECS OMbITa PA3HOOOPA3HOM IEATEIbHOCTH, TTO3HAHMS
U CaMOIO3HAHMS; KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINUX
YHHUBEpPCAITbHOE 3HAUEHUE IS PA3IMYHBIX BUIOB JIEATEILHOCTH: PEIICHUSI MPOOIEM, MPHHS-
TUSl pelICHUl, MOUCKA, aHalIu3a U OO0pabOTKM MHPOpPMALUMU, KOMMYHUKATUBHBIX HaBBIKOB,
HaBBIKOB M3MEPEHU, COTpyJHHMYECTBA, Oe30omacHOro oOpallieHus ¢ BelleCTBaMH B
MIOBCEIHEBHOM KU3HU. [Ipu 3TOM BEAYIIYIO POJIb UTPAIOT [T03HABATEIbHBIE LICHHOCTH, TaK KaK
JAHHBINA y4eOHBIN MpeMeT BXOAUT B TPYIITY MPEAMETOB MO3HABATEILHOTO IUKJIA, TJIaBHAS 11eMTb
KOTOPBIX 3aKJIFOUAETCs B U3YyYE€HUU TIPUPOJIBI.

MeTtanpeameTHblie pe3yabTaThl:
OBnazneHue yHUBEpCAIbHBIMU Y4EOHBIMU TO3HABATEIbHBIMU JEHCTBUSAMU:

- Pa3BuBarh JIOrM4ecKkoe MBIIIJICHUE YEPE3 YMEHHE PellaTh LETOYKH MPEeBPAILIEHUN
U 33/1a4¥, CBSA3bIBATH HOBBIE MOJYYEHHbIE 3HAHMS C KU3HBIO, PAa3BUBATh HABBIKU PELICHUS
TECTOB.

- BocnuTeiBaTh KyJabTypy OOIIEHHS, OTHOIIEHUS K XHUMHH KaK K OJHOMY W3
(GbyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JJIEMEHTY OOIIeYe0BeYeCcKoil
KYJIbTYpPHI.

IIpexMeTHbIE pe3ybTaThI

Tak kKak XuUMHUS SBJISETCS HOBBIM IPEAMETOM HEOOXOAMMO C(HOpPMHUPOBATH B
CO3HaHHUE YYaIlIUXCs pOJjib XUMHH B KHU3HM 4yenoBeka. [Ipu uzyueHnu tem Heo0X0AUMO 3HATh!
YTO TaKOe BEIEeCTBO, COCTaB BellecTBa. [lepuoanueckuii 3aKkoH U MepUOANYECKas CUCTEMA,
XUMUYECKUM HIIEMEHT, COCTaB aTOMa, H30TOMNbl, HOHBI, THUIIBI XWMHUYECKHX CBS3EH,
BaJICHTHOCTh, 3JIEKTPOOTPUIATENbHOCTh. [IpUBUTH HABBIKM COCTABJICHHUS XHUMHUYECKHUX
bopmyI, pereHne 3a1a4u Mo TeMaM: «MOJIb», MOJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, YMETh
OTIpe/IEIIATh BAJIEGHTHOCTh M CTENEHb OKHCIEHHUS Mo (GopMysiaM U HaoOOpOT COCTABIATH IO
HUM (OPMYIIBI, ONPEAENIATh KOOPAUHATHI, COCTaB U CBOWCTBA AJIEMEHTOB IO MEPUOHMUECKON
CHCTEME.



TemaTHueckoe IVIAHUPOBAHHUE!

Ne Tema ®opma | Kosnmuec HOP/20P
l'[/ 3aHATHUSA NMPOBECACHU TBO
I A1 3aHATUSA yacoB,
0TBOAUM
bIX Ha
0CBOCHUE
TEMbI
Cenrsi0pnb
1 |Xumus kak | OBpectuyec |1 https://infourok.ru/prezentaciya-k-uroku-himii-
9acTh Kas Oecena klassa-na-temu-himiya-kak-chast-
€CTeCTBO3HA estestvoznanniya-2084786.htmi
HUA.
[Mpeamer https://nsportal.ru/shkola/khimiya/library/2021/
XUMHH. 08/25/metody-izucheniya-estestvoznaniya-i-
2 | HaOmronenue | YuebOnas 1 himii
1 puckycers https://infourok.ru/prezentaciyamodelirovanie-
IRCICPHMCIT kak-metod-nauchnogo-poznaniya-2460505.html
KaK METOAbI
A3Y4YEHUS
€CTECTBO3HA
HUA U
XUMHUHU.
3 |IL.P. [Mpaktnyec |1
«3HAKOMCTBO | Kast pa60Ta
C
n1abopaTopH
bIM
o0opynoBaHu
eM. [IpaBuna
TEXHHUKHN
0e30ImacHOCT
n»
4 | Mopenuposa |Jlabopatop |1
HUE. Has pabora
OkTs0pB
5 | Xumuueckue | YueOHas 1 https://infourok.ru/prezentaciya-po-fizike-na-
3HAKHU U JIMCKYCCHSI temuagregatnoe-sostoyanie-veschestva-klass-
bopmybI. 423707.html
6 | Arperatubie | Jlaboparop |1 https://infourok.ru/prezentaciya-po-himii-
COCTOSIHMA | Hasl paboTa kachestvennie-reakcii-v-himii-otkrit-urok-klass-
BCLICCTB.
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7 | KauectBenn | I[IpoGiemuO 1986235.html
bl€ peaKkuu | € o0yueHue
B XUMMHHU.
8 | KauectBenn |IIpoGiemHo
bl€ peakuu | € o0yueHue
B XUMMHHU.
Hosiopb
9 | OtHOocuTenp | YueOHas https://infourok.ru/prezentaciya-po-himii-na-
HbIC aTOMHAs | IUCKYCCHS temu-massovaya-dolya-elementa-v-veschestve-
u klass-699842.html
MOJICKYJISIpHA
s MaccChl. https://resh.edu.ru/subject/lesson/1522/main/
10 | Maccosas | IIpobnemo http://www.myshared.ru/slide/492228
OJIA e o0yueHue
DJICMCHTA B
CJIOXKHOM
BCIICCTBC.
11 | Yucteie YueOHas
BEeIIECTBA U AUCKYCCHUA
CMECH.
12 | O6bemHas ITpobremuo
nonsirazaB | e oOydeHue
CMCCH.
Jexadpsb
13 | MaccoBas VYpok https://infourok.ru/prezentaciya-po-himii-na-
JIOJISt peIICHHSI temu-massovaya-dolya-elementa-v-veschestve-
BEIECTBA B | 3a1a4 klass-699842.html
pactBope.
https://resh.edu.ru/subject/lesson/1522/main/
14 | MaccoBas Ypox D :
Ao PEIIICHIA http://www.myshared.ru/slide/492228
BEIIECTBA B 3aaa4
pacTBope.
15 | TL.P. [TpakTruec
«[IpuroroBn |xkas pabota
CHUC
pacTBopa ¢
3aJaHHON
MaccOBOU
noieu
PacTBOPEHHO
To

BCIICCTBAa».
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16 | MaccoBas Ypok
JOTIst pelIeHHUsI
MIpUMeECeH. 3a71a4
SluBapnb
17 | Perrenue Ypok https://infourok.ru/urok-po-himii-razdelenie-
3a1a4 Ha pelIeHHsI smesey-klass-3569282.html
IPUMECH. 3ama4
18 | Pemenue Ypok
3a7a4 u pereHusI
YIPA)KHEHUN |3a1a4
0 TeMe:
«Maremaruk
a B XUMHUW.
19 | Paznenenue | [IpobieMHO
cMmeceil. e o0yueHue
Cnioco0bI
pasaeneHus
cMeceil.
DeBpaib
20 | ®unbTpoBan | JIaboparop https://infourok.ru/urok-po-himii-razdelenie-
ue. Has paboTa smesey-klass-3569282.html
21 | AncopOrus. | JTaGopatop
Has pabora
22 | quctumsiu | JlaGopaTop
S UIN Has paboTa
MepEroHKa.
Mapr
23 |IL.P. [MpakTuuec https://multiurok.ru/files/khimicheskie-reaktsii-
«Ougncrka Kast pabota usloviia-protekaniia-khimich.html?reg=ok
[IOBApEHHOM
COJIH»
24 | Xumraeckue | VaeOHas https://www.yaklass.by/p/himiya/7/pervonachal
%eamm' JCKycenA nye-khimicheskie-poniatiia-5015/priznaki-i-
CITOBHA usloviia-protekaniia-khimicheskoi-reaktcii-
NPOTEKAHI 11259/re-9715ac20-b6c5-4648-9be0-
1 84e699bcadb9
npeKparieHu
A
XUMHYECKHX
peaKui.
25 | [IpusHaku JlaGopaTop
XUMHUYECKHUX | Has paboTa

peaKkIui.
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26

O0001maront
Ui ypoK

Kpyrmasriit
CTOJ

Anpean

27

PaGora Han
MIPOCKTOM.

https://multiurok.ru/files/khimicheskie-reaktsii-
usloviia-protekaniia-khimich.html?reg=ok

28

PaGora Han
IIPOCKTOM.

29

Pabora Hang
MIPOEKTOM.

30

PaGora Han
IIPOEKTOM.

Maii

31

PabGora Han
IIPOEKTOM.

https://multiurok.ru/files/khimicheskie-reaktsii-
usloviia-protekaniia-khimich.html?reg=ok

32

3amura
MIPOEKTA.

BricTymuien
ue

33

3amura
IIPOEKTA.

BeicTymuien
ue
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