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IHosicHuTEeIbHAA 3aIIMCKA
PaGouasi mporpamMmma y4eOHOro Kypca pa3padoTaHa Ha OCHOBe IIPOTpaMMBbl MPOMEAEBTUYECKOIO Kypca XMMHH JJisi 7 Kjlacca OCHOBHOM
Koyl «Xumus. BBoaublii kype. 7 kiace» aBropoB O. C. IN'abpuensin, U. I'. OctpoymoBa u A. K. Axneoununa - M.: JIpoda, 2019r, ¢ yu€rom
yueOHoro miana Ha 2024-2025 yueOHblii roJ 1 oCHOBHOI o0pa3zoBaTenbHoi mporpaMMel MBOY «CocnoBckast OOLLDy.

OO0mas xapakTepucTHKa y4e0OHOro nmpeaMera
H3yuyeHne BBOJHOTO Kypca XUMHHM B 7 KJIaCCE HAMPABIEHO HA JIOCTUKEHUE CIEIYIONIUX IeJIei:
. MOJITOTOBUTH YYAIIUXCS K U3YUYEHUIO HOBOTO YU€OHOTO MPEIMETa;
. CO3/1aTh MIO3HABATEIbHYI0 MOTUBALIMIO K U3YYEHUIO HOBOTO IIPEAMETA;
. chopMUpOBaTh TPEIMETHBIC 3HAHUS, YMEHUS W HaBBIKM (B TEPBYIO OUYEpEIb pPACUETHBIE U SKCIICPUMEHTAIBHBIC), Ha KOTOPBIC
HEJIOCTATOYHO BPEMEHU MPU U3YyYEHUHU Kypca XUMHUH OCHOBHOM IIKOJIBI;
* I0Ka3aTh APKHUE, 3aHUMATEIbHBIC, SMOIMOHAILHO HACKIIIEHHBIE STTU30/Ibl CTAHOBJICHUS U PA3BUTHS HAYKU XUMHH,
. MHTETPUPOBATH 3HAHUS TI0 MIPEeIMETaM €CTECTBEHHOTO IIMKJIa OCHOBHOM IIKOJIbI HA OCHOBE YU€OHOM TUCIUTUIMHBI « XUMUS.
Kypc mponeneBTrku HEe MpeaycMOTpeH (eaepaibHbBIM 0a3UCHBIM yUeOHBIM IJIAHOM, TTOITOMY B MPOTPaMME OTCYTCTBYIOT CBEIEHHUS Kypca XUMUH,
MPEyCMOTPEHHOTO (eepaabHbIM KOMIOHEHTOM rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA 10 XUMUU /I OCHOBHOM IITKOJIBI.
Kypc ocTouT u3 yeThipex yacTeil U peniaeT caeayiolme 3a1a4un:
[lepBas TeMa — «XuMHS B IIEHTPe €CTECTBO3HAHUSD —
1. mo3BOJISET aKTyaJM3UPOBATh XUMUYCCKUE 3HAHUS y4alIUXCsl, TIOJyYCHHBIC HA ypOKaX MPUPOIOBEICHUsS, OMOJIOTUH, reorpaduu, GU3NKH, YTO
YMEHBUIUT NCUXOJIOTUYECKYIO Harpy3Ky Ha yJalluXxcs C MOSBICHUEM HOBOIO MPEAMETA.
2. cmocoOCTByeT (hOPMHUPOBAHHIO HACH OO0 WHTETPUPYIOMICH PONM XWMHUU B CHUCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH JTOTO TpeaMeTa IS
YCHEIMIHOIO0 OCBOEHHUS €CTECTBEHHOHAYYHBIX JUCIUILINH.
Bropas tema — «MaTteMaTuka B XUMHID) —
1. mo3BoJIsSeT COBEPIICHCTBOBATh YMEHUS, HEOOXOIUMBIC TIPU PEIICHUN XUMHUYECKHX 3a/1ay: YMEHHUE BBIYMCIIATH YacTh OT LIEJOro (MaccoBasi JOJs
3JIEMEHTA B CJI0’KHOM BEIIECTBE, MACCOBasi U 00beMHAs! JI0JM KOMIIOHEHTOB B CMECH, B TOM YHUCJIE U JIOJISI IPUMECEH).
TpeTbst TeMa — «SIBJIEHUS, IPOUCXOASIINE € BEIIECTBAMI» —
1. momomHSET CBEACHUS yJalIuXcsi 00 U3BECTHBIX UM (PU3UYECKUX U XUMHUYECKUX SIBJICHUSX.
UYersepras tema — «Pacckaspl 10 XMMUH» —
1. cnocob6cTBYyeT hOpMHUPOBAHHIO HAYUHBIX MTPEACTABICHUIN 00 YUEHBIX-XUMHUKAX, YIUBUTEIILHOM MUPE XUMUHU, OTKPBITUSX, PEAKIIHUSIX U BEILIECTBAX.
Xumusi — Hayka dKcriepuMenTaibHas. [loatomy B 7 kiacce paccMaTpuBarOTCsl TAKME BaXKHEHIIINE METOA0JI0TMUECKHUE TOHATHUS, KaK «IKCIIEPUMEHT),
«HaOIIOICHUEY, «U3MEPEHHEY, KOMMCAHUEY, «KMOJIETUPOBAHUEY, «TUIOTE3a», «BBIBOIY.
Jiis popmupoBaHUsS SKCIIEPUMEHTAIBHBIX YMEHHI YYalIUXCs B MPOTrPaMME MPETYCMOTPEHBI HECIIOKHBIE 0 TEXHUKE BBIIOTHEHUS IKCIICPUMEHTHI,
71a00paTOPHBIE OMBITHl MU MPAKTUYECKUE pabOThl. Takke ATOW IeMHM CIOCOOCTBYET MPEAYCMOTPEHHBIM B Kypce JOMAIlTHUK SKCIEPUMEHT, KOTOPBIH




MIOJIHOCThIO COOTBETCTBYET TPEeOOBAHMSIM TEXHUKH 0O€30MacCHOCTH M 00ECIeYUBAECT YIISANINEe U3 MPAKTUKU OOYYEHHS XMUMHH IKCIEPUMEHTAJIbHbIE
paboTHI TPOIOJDKUTETLHOTO IO BPEMEHH XapaKTepa.

W3ydeHue mpeasaraeMoro Kypca MpeaycMaTpUBaeT MIMPOKOE HCIONb30BAHUE AKTHBHBIX (OPM U METOJOB OOYUYEHUS: TOBBIIICHHE POIU
CaMOCTOSITEJIBHOW PadOTHl ydaliuxcsi B 00ydeHUW (Harpumep, MPOBEICHHUE TOMAIIHETO XUMHUYECKOTO SKCIEPUMEHTA), B TOM YHCIIe MOATOTOBKA
COOOIIEeHUH AJIsl yYeHUYECKUX KOH(PEPEHIINUH, 3al1Ta MPOEKTOB, 00CYKACHHE PE3yIbTaTOB JTOMAIIIHET0 HKCIIEPHUMEHTA.

Pabouass mporpamma mnpeaycMaTpUBaeT pa3BUTHE TAaKUX JIOTMUECKHMX OIEpaliil MBIIICHUS, KaK aHajlu3 U CUHTE3, CpaBHEHUE M 0000IeHue,
BBIIBIDKEHUE U TIOATBEPKACHHUE MO0 ONMPOBEPKEHHUE TUTIOTE3 U T. II.
BrimoiHeHHE MPaKTHYECKOM YacTu pabouei mporpaMMbl MPETyCMOTPEHO B CJICIYIONIEM 00bEeMeE:

Buabl gesiteJibHOCTH Kou-Bo pador
[MpakTudeckne pabOTHI 6
KoHnTponbHble paboTh 2%

* - 0e30I€EHOYHO

[Iporpamma mocTpoeHa Ha OCHOBE MEXIPEIMETHBIX CBSI3EH, MTPEXKIIE BCETO, C KypcoM U3UKH, OMOJIOTHH, Teorpadn, MaTEMaTHKH.
Pabouas nporpamma opueHTHpOBaHa Ha ucnoib3oBanue Y MK:
e Tabpuensa O. C., Octpoymos U. I'., Axne6unun A. K. «Xumwusi. BBonsbIi kKype. 7 kinace»- ydeOHOoe mocobue s yaamuxcs. - M.: Jlpoda,

2019r.
e Tabpuensu O.C., lllunapesa I'.A. Xumus: MeTonuueckoe mocodue K MpomneAeBTHIECKOMY Kypey «Xumusa. BBogHswiii kypc. 7 kimacey». - M.:
Hpoda, 2015 r. (npoepamma, memamuueckoe nianuposarue, pekoMeHOayuu).
e Tabpuensn O.C., Akcénona U.B.. Ilpaktukym k yaeoHomy nocoduto O.C. I'abpuensna u ap. «Xumus. BBonusli kypce. 7 kinace», — M.: Jlpoda,
2015T.
KonTpouns 3a pe3ynbraTamMu 00y4eHHs OCYIECTBISIETCS] Yepe3 UCIOIb30BaHUE CIASAYIOIIMX METOJOB: TEKYIIH{, HTOTOBBIM.
[Tpu 3TOM UCTIONB3YIOTCS pa3nuyHbIe (HOPMBI KOHTPOIISA: MpaKTUYecKass paboTa, caMOCTOsITeNIbHAs paboTa, TeCT, YCTHBIA OMpPOC, MHUChMEHHAS
KOHTpPOJIbHAs paboTa (0€301IeHOYHO), 3aluTa IPOeKTa H JIp.
Texywuii KOHMpPOIb OCYIIECTBISIETCS C MOMOIIBIO cOOeceI0BaHMs, TECTUPOBAHUS, HAOIIOJCHHS B X0/I€ MMPAKTUYECKUX padoT.
Temamuyeckuil KOHTPOJIb OCYHIECTBIIECTCS MO 3aBEPIICHUHU TEMBI B (pOpME KOHTPOJIBLHOTO TECTUPOBAHUS WM MUCbMEHHOM KOHTPOJILHON pabOTHI.
Hmozcosbiti KOHTPOJIb 3HAHWMA yYaluXcs TNpeanoyaraer cobecenoBaHue WM TecTupoBaHue (auddepeHnnpoBaHHOE) MO OCHOBHBIM BOIIPOCaM
M3Y4YEHHOTO MaTepuana.




OOuieyyeOHbIC YMEHH S, HABBIKH U CIIOCOOBI AEATEIbHOCTH
Pabouas nmporpamma mpemycmaTpuBaeT GopMUpOBaHHE Yy yHalIuxcs 7 Kilacca o0mey4eOHbpIX YMEHH 1 HAaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
JESATEIBHOCTH U KIIFOUEBBIX KOMIIETCHIIUH.
IIpeanosiaraemblii pe3yJibTaT H3yUeHHs PONEAeBTHYECKOI0 Kypca XMMHH 7 KJacca

B pe3yabTare u3yueHusi nponeieBTHYECKOro Kypca XuMUM YYeHUK J0JIKEH

3HATh /MIOHUMATh:

*  XUMUUECKYI0 CUMBOJIUKY: 3HAKY HEKOTOPHIX XUMHUUECKHUX JIEMEHTOB, (POPMYIThI XUMUYECKHUX BEIECTB U YPABHCHUS XUMUYCCKUX PEAKITUN;

*  eajCHelluiue XUMU4ecKUue NOHAMUA: XUMUS, XUMUYECKHE METOJbl U3YUYEHHs, XUMHUUECKUN 3JIEMEHT, aTOM, UOH, MOJIEKYJla, OTHOCUTEIIbHbIC
aTOMHasA u MOJ'ICKy.]'I?IpHaﬂ MaccCHlI, MI/IHepaJ'I, BEUIECTBO, KJ'IaCCI/I(l)I/IKaI_[I/ISI BEUICCTB, XUMHNYCCKas1 peaKHI/Iﬂ, KOppOSI/If{, KaTanmaTopm, I/IHFI/I6I/ITOpBI,
bunbTpOBaHME, AUCTUILIAIHNS, aACOPOIIMS; OPTaHUYECKask K HEOPTaHUUECKAask XUMHUS;, YIIIEBOJOPOIbI, CIUPTHI, KAPOOHOBBIE KUCIIOTHI, KUPHI, YT IEBOIBI,
O€JIKU, KaYECTBEHHBIE PEAKIINH;

* OCHOBHbIE 3AKOHbl XUMUU: COXPAHEHUS MACChl BEUIECTB, IOCTOSHCTBA COCTAaBa BEIIECTBA, IEPUOJUUECKUN 3aKOH;

*  gavicHellulue 6eulecmea U Mamepuaibl: HEKOTOPbIe METaJUIBl M CIUIaBBI, CEPHAs, COJISTHAS, a30THAS M YKCYCHAsI KHCJIOTHI, IIEJI0YH, AMMHAK, KUPHI,
MbLIa, TTI0K03a, caxapo3a, Kpaxmall, KieTdyaTka, 0enKku, n3BectkoBas Boaa, CMC;

yMeThb:

® Ha3vleamb OTACIIbHBIC XUMHNUYCCKHUEC DJICMCHTBI, UX COCAMHCHUA, COCIUMHCHHUA HCMCTAJIJIOB U MCTAJJIOB, I/I3y‘leHHBIe opraHquCKne COCAMHCHUS U
JPYTUe BEIIECTBA M0 TPUBHAIIBHON WJIM MEXTYHAPOIHONH HOMEHKIIATYpE;

* onpedenamp MPUHAJJICKHOCTD BEIIECTB K OMPEACICHHBIM KJIaCCaM HEOPTaHMYECKHUX BEIECTB;

* Xapakmepu308ams >IEMEHTHI MaJIbIX MEPUOJIOB IO MX IOJIOKEHHUIO B mepuoandeckor cucteme JI. . MennaeneeBa; oOmue CBOWCTBAa METAILIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX COCTMHEHUI;

* 00bACHAMb 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS, 3aBUCMOCTh CKOPOCTH XUMHUYECKOW PEAKITMH OT Pa3IuYHBIX (PaKTOPOB;

* 8LINOJIHAM b XUMUYECKUN SKCIIEPUMEHT M0 PACIIO3HABAHUIO HEKOTOPHIX BEIECTB; PACUETHI 10 HAXOXK/IECHUIO J0JIM BEIIECTBA B paCTBOPE, DJIEMEHTA B
BEIIECTBE;

* HPO6OOUMb CAMOCTOATENBHBI TMOUCK XWMHUYECKOH HMH(POpPMALMU C WMCIOJIB30BAaHHUEM pa3IMYHBIX HMCTOYHHKOB (HAYYHO-TIOMYJSPHBIX W3JaHHM,
KOMIThIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);

HCMO0JIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOil 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HHU C LEIbIO:

* 00BSICHEHHSI XUMUYECKHX SBIICHUM, TPOUCXOJISIIINX B IPUPOIE, OBITY U HA TTPOU3BOICTBE;

® OHpCHCJ’IGHI/IH BO3MOXHOCTH HpOTeKaHI/Iﬂ XUMHUYCCKUX npeBpameHHﬁ B paSJ'II/ILIHBIX yCJ'IOBI/ISIX " OILICHKHU UX HOCJ'ICI[CTBHfI;

* 3KOJIOTMUECKHU TPaMOTHOTO MOBEICHUSI B OKPYXaIOLIEH Cpee;

* 0€30MacHOr0 OOpaIeHUs C TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMU, JJAOOPATOPHBIM 000PY/I0BAHHUEM;

* IPUTOTOBJICHUS PACTBOPOB 33aJJAHHON KOHIIEHTPAIIUU B OBITY.



OcHOBHOe cojiep;kaHie MPOrPaMMbl N0 XUMHUH 7 KJace
(1 gyac B Hee110)

I'naea I. Xumus B uentpe ecrectsozHanus (114acos)
Xumusa kak wacmo ecmecmeosnanus. Illpeomem xumuu
XUMHSI — 4YacTh €CTECTBO3HAHMS. B3anMOOTHOILIEHHS YeloBeKa U oKpy:xatouiero mupa. [Ipeagmer xumun. @usndeckue tena u BeniecTBa. CBOMCTBa
BellecTB. [[puMeHeHne BEemecTB Ha OCHOBE UX CBOMCTB.
Haobnwoenue u 3kcnepumenm Kaxk memoowvl uzy4eHus ecCmecmeo3Hanus u Xumuu
Habunroienne kak OCHOBHOM METO/I MO3HAHUS OKPY’KAIOLIETo MUpa. Y clloBuUS NpoBeeHus Habmoaenus. ['unoresa. OxcnepumeHnT. BeiBoa. Ctpoenue
iamenu. Jlaboparopus U 060pyoBaHHE.
Mooenuposanue
Monens, mogenupoBanue. OCOOCHHOCTH MOAENUPOBaHUsA B reorpaduu, ¢usuke, 6uonoruu. Moaenu B Ouonoruu. Mynsoxu. Moxaenu B (dusmke.
Onextpodopnas MammHa. ['eorpapuyeckue Moaenu. XUMUYECKUE MOJENH: IPeAMETHbIe (MOJENIHU aTOMa, MOJIEKYJ, XUMHUUYECKUX U MPOMBIIIICHHBIX
MIPOU3BOJICTB), 3HAKOBBIE, HJIU CUMBOJILHBIC (CUMBOJIBI AJIEMEHTOB, ()OPMYJIIbI BELIECTB, YPABHEHUS PEAKIIUN).
Xumuueckue 3naxu u gpopmynvt
XuMu4eckui dieMeHT. XuMuueckue 3Haku. Mx oOo3HaueHue, MpousHOoIIeHne. XuMudeckue GopMyibl BemiecTB. [IpocThie M CIOXKHBIE BEIIECTBA.
Nunexcol u koaddumnmrenTs. KauecTBEHHBIN U KOJTUYSCTBEHHBIN COCTAB BEIIECTRA.
Xumusn u puszuka
VYHUBEpCcanpHbI XapakTep IMOJOKEHUNW MOJIEKYJIIPHO-KMHETHUYECKOW Teopuu. lloHATHS «aTtom», «MoJekyna», HoH». CTpOeHHEe BeLEeCTBA.
Kpucrannuaeckoe cocrostHue BemiecTBa. Kpucrammudeckwe pemieTkd TBepabix BemiecTB. uddys3us. bpoyHoBckoe nprkeHue. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.
Azpecammuvie cocmoaHun eeujecme
[lonsatue 00 arperaTHOM cocTosiHUM BemlecTBa. dusnueckne u xuMuueckue siBieHus. ['a3o00pasHble, KUAKUE U TBepible BemiecTBa. AMopdHbIe
BEILIECTBA.
Xumus u 2eozpagus
(Ctpoenme 3emnu: sapo, MmaHThs, kKopa. Jlurochepa. MuHepasl 1 TOpHBIE TOPOIbI. MarMaTH4YeCKUE W OCaI0UHbIC (HEOPraHMYECKHUE U OPTaHUIECKHE,
B TOM YHCJIE€ U TOPIOYHE) TOPOIBI.
Xumusa u 6uonozusn
XUMHUYECKUI COCTaB KUBOU KJIETKH: HEOpTaHWYeCcKue (BoJa U MUHEPaIbHbBIE COJIM) U OpraHudeckue (OeNKu, KUpPbI, YIIIeBOAbl, BATAMHHbI) BEIIECTBA.
buonoruueckas posib Boabl B KHBOM KieTke. DotocunTe3. Xiopodusul. bruonornyeckoe 3HadeHUE KUPOB, OEIKOB, d3PUPHBIX MAacell, YIJIEBOJOB U
BUTAMHHOB JIJISl ’KU3HEIEATEIbHOCTU OPraHU3MOB.
Kauecmeennvie peakyuu 6 xumuu
KauectBenHnsie peakuny. PaciozHaBaHue BEMIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIMi. AHaTUTHUYeCKUi curHan. OnpeaenseMoe BeIEeCTBO U PEaKTUB
Ha HEro.



JAEMOHCTPALIUN
e Komnexmus pa3auyHbIX MpeaMeToB Wik GoTtorpaduii mpeaMeToB U3 ATFOMHUHUS ISl WIUTIOCTPALIUH UIICH «CBOMCTBA - IPUMEHEHUEY.
e  VYueOGHoe 000pynOBaHME, UCTIONb3YEMOE Ha YpokaxX (PU3UKH, OMOJIOTUH, Teorpapuu 1 XUMHH.
. OnektpodopHas mamrHa B aeiictBuu. ['eorpaduueckue moaenu (rimolyc, kaprta). buonornueckne Moaenu (MyJsiku OpraHOB M CUCTEM
OpPraHoOB PacTEHUil, )KUBOTHBIX U yesloBeKa). PU3NUECKUe U XMMUYECKHE MOJIEJIN aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAJUINYECKUX PEIIETOK.
e  OObeMHBIE U MIAPOCTEPIKHEBBIE MOJEIN BO/IbI, YIJIEKUCIIOTO U CEPHUCTOTO ra30B, METAHA.
e OOpa3ipl TBEPBIX BELIECTB KPUCTATUINYECKOTO CTpOoeHHsI. MoJenn KpUCTAIITMYECKUX PELIETOK.
e  Bopa B Tpex arperaTHbIx cocTosIHUSX. KoMeKus KpUCTaAIUIMUYECKUX M aMOP(HBIX BEIIECTB U U3/AEIUN U3 HUX.
e  Komnekiuss muHepasnoB (1a3ypuT, KOPYHI, XaJbKOIHUPHT, (IIOOPUT, FAIUT).
e  Komnekuusi TopHbIX NOpoJ (TPaHUT, pazauydHble (POPMBI KaJabIIUTa — MEJ, MpamMop, U3BECTHSIK).
e  Komnekiuss roproouunx HcKonmaembix (HeQTb, KaMEHHBIH YToJib, CIAHIBI, TOPD).
JEMOHCTPALIUMOHHBIE SKCIHEPUMEHTbDI
. Hayunoe HaGmtonenue u ero onucanue. M3ydenue cTpoeHus miaMeHH.
e  CnuproBas 3KCTpaKLMsl XJIOPOPHUILIA U3 3€JIEHBIX JIUCTHEB PACTEHUIL.
e «llepenuBaHMe» YIIEKUCIIOrO ra3a B CTaKaH Ha yPaBHOBEIICHHBIX BECaX.
. KauectBennas peakuus Ha kuciopoa. KauecTBeHHas peakiys Ha YrJI€KUCIIbINA ra3.
JIABOPATOPHBIE OIIBIThI
e  PacnpoctpaneHue 3amaxa o€KoJI0Ha, AyXOB W J1€30/10paHTa KaK npouecc Jugdysun.
o  HaGmopnenue 6poyHOBCKOTO JBM)KEHUS YaCTHUEK YEPHOH TYILIH 10T MUKPOCKOTIOM.
e Jluddysus nepmaHranaTa Kajaus B KeJaTHHE.
. Oo6napyxeHue 3QpUPHBIX Macell B alleIbCHHOBOW KOPOYKE.
e  N3yueHue rpaHuTa ¢ IOMOLIBIO YBEINYUTEIBHOIO CTEKJIA.
. Omnpenenenne coaep>kanus BOJIbI B pACTCHUH.
e  OOHapyxeHHe Macjia B CeMeHaxX MOJCOJIHEYHHUKA U TPELKOTr0 opexa.
. OO6HapyxeHue Kpaxmaia B MIIEHUYHON MYKE.
e  BsaumopneilicTBHe acKOpOMHOBON KHUCIIOTHI C HOo10M (ompenenenne BuTaMuHa C B pa3InYHbIX COKaXx).
e  IlponyBaHue BBIIBIXa€MOTr0 BO3/1yXa YepEe3 U3BECTKOBYIO BOIY
*O0HapykeHHe N3BECTKOBOM BOJIbI CPEN Pa3IMYHbBIX BEIIECTB.
JOMAIIHHUE ONBbITHI
e  H3roroBieHue MoJeneil MOIEKYI XUMUYECKUX BEIIECTB U3 IUIACTUIINHA.
. Hudodysus caxapa B BoJe€.
. OmnBITHI ¢ TyCTOM 3aKPBITON MIACTUKOBOM OYTBUIKOIA.
. O6HapyxeHue Kpaxmaia B IpOIyKTaX MUTAHUS; I0T0KaX.



IIPAKTHYECKAA PABOTA Ne 1
3HaKOMCTBO C JJabopaTOpPHBEIM 000pynoBaHueM. [IpaBuiia TeXHUKH O€301MacHOCTH.
IIPAKTHYECKAA PABOTA Ne 2
Habmronienue 3a ropsiieii cBe4oil. YcTpolicTBO U paboTa CIIMPTOBKH.
I'nasa II. MatemaTuka B xumun (11 yacon)
Omunocumenvrvle amoMHAA U MONEKYIAAPHAA MACCH
OTtHocHTeNbHAsA aTOMHAs Macca 31eMeHTa. MonekynsapHas Macca. OnpeziefieHle OTHOCUTENIbHOW aTOMHON MacChl XUMUYECKUX 3JIEMEHTOB 110 TabIM1e

. 1. MenneneeBa. HaxoxxaeHne OTHOCHTEIBHOW MOJICKYJISIPHON Mac-Chl MO (hopmysie BEIIeCTBa KaK CYMMbI OTHOCHUTEIBHBIX AaTOMHBIX Macc,
COCTaBJISOIINUX BEUIECTBO XUMHUECKUX 3JIEMEHTOB.
Maccosas 0ons 3n1emenma é C10#CHOM geujecmee
[ToHsTHE O MACCOBO# J0JI€ XUMHUYECKOT0 dJieMeHTa (W) B CIIOXKHOM BEIIECTBE U €€ pacueT 1o Gopmysie BeniectBa. HaxoxaeHue hopMyIibl BEIecTBa 1Mo
3HAYCHHSIM MACCOBBIX J[0JIel 00pa3yIomKX €ro AJIEMEHTOB (JIJIs1 ABYXYaCOBOTO U3YYCHUS Kypca).
Yucmulre 6ewjecmea u cmecu
Uucteie BemectBa. CMmecu. ['eTeporenHbie 1 roMoreHHbie cMecu. ['a3000pa3Hblie (BO3ayX, IPUPOAHBIN ra3), Kuakue (HedTh), TBepabie cMeCu (TOpHBIE
MOPO/Ibl, KyJTUHAPHBIE CMECH U CHHTETUUYECKHE MOIOIINE CPECTBA).
Oobvemnasn oona 2aza 6 cmecu
Onpenenenne oobeMHOM 101 ra3a () B cmecu. CoctaB aTMOCGHEPHOro BO3lyXa U PUPOIHOro raza. Pacyer o6bema 1011 raza B CMECH 110 €ro 00beMy,
1 Ha00OPOT.
Maccosasn 0onsn eewgecmea ¢ pacmeope Maccosas ons BemiectBa (W) B pactBope. Konnenrpanusi. PactBoputens u pacTBopeHHOE BeriecTBo. Pacuer
MaccChl paCTBOPEHHOI'O BELIECTBA 10 Macce pacTBOpa U MacCOBOM J0JI€ pAaCTBOPEHHOI'O BEIECTBA.
Maccoeaa oona npumeceii
[loHsiTe O YKCTOM BeIIeCTBe M mpuMecH. MaccoBas 1ojst mpuMecH (W) B oOpasiie McxofHoro BemiectBa. OCHOBHOE BelecTBO. Pacder macchl
OCHOBHOTO BEIIIECTBA 10 MAacCe BEIIECTBA, COJIEPIKALLETO OIPEIEIECHHYI0 MAaCCOBYIO JIOJIIO TPUMECEH.
JEMOHCTPAIIU
. Konnexuus pa3nuyHbIX BUJIOB MpaMopa U U3l (MIH WITIOCTPALUNA U3JIeTTUi) U3 HETO.
. CMech peuHOro M caxapHOTO Mecka U UX pa3JesieHHe.
. Komnexmust HehTH 1 HEPTETIPOIYKTOB.
. Komnnexuus Ob1ToBBIX cMecel (KylmuHapHbIX cMeceit, CMC, maMItyHe#, HAalmUTKOB U Ip. ).
. JHuarpamma coctaBa atMoc(epHoro Bo3ayxa. /luarpamma cocraBa IpupoJHOTO rasa.
. Konnekuust «MuHepanbl 1 TOpHbIE TOPOABD» (00pa3Iibl BEMIECTB M MATEPHANIOB, COACPKAIIUX OMPEIeTCHHYIO JOTI0 MpUMecei).
JOMAIIHHUE OIIBITHI

° I/I3yquI/Ie COCTaBa HEKOTOPBIX OBITOBBIX U (I)apMaI_IeBTI/ILIeCKI/IX npenapaTtoB, COACPKAINNUX ONPCACICHHYIO T0JIHO HpHMeCGﬁ.



IIPAKTHYECKAA PABOTA MNe 3
IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA.
I'nasa I11. SIBnenusi, mpoucxoasimue ¢ BemecrBamu (10 yacos)
Pa3zoenenue cmeceii
CnocoObl pa3fienieHusi cMeceil U OuMcTKa BemiecTB. HekoTopwle mpocTeifiime crmocoObl pas3leieHus CMeceil: MpocewBaHHe, pa3felieHHue cMeceit
MOPOILIKOB JK€JIe3a U Cephl, OTCTaUBaHHWE, JACKaHTAlMs, LEHTPUPYTUpPOBaHUE, PA3ACIECHUE C MOMOIIBIO JIEIUTEIbHOW BOPOHKH, (PHIBTPOBAHUE.
QunbTpoBaHue B jnabopaTopuu, ObITY M ma npousBojcTBe. [lonsarue o Quubtpate. AncopOuus. Ilonstue 06 ancopOuum u ajncopOeHTax.
AKTUBUPOBAHHBIN YTOJIb KaK BAKHEHIITNI afcOpOEHT. Y CTPOICTBO MPOTHUBOTA3a.
Jucmunnayusa, unu nepezonka
Juctuiisinys (meperoHka) Kak Mpolecc BbIIECIECHUS BELECTBa U3 KUIAKOM cMecu. JlucTuiimpoBanHas Boa U 00JacTH €€ IPUMEHEHUSI.
Kpucrannuzanus wium BeinapuBanue. Kpucranau3zaius 1 BelIapuBaHUE B 1a00OpaTOpUH (KpUCTAIUIU3ATOPHI U (papdOpOBbIE YAIIKH JIJIs BBITAPUBAHUS )
U IIPUPO/IE.
[Teperonka nedru. Heprenponykrsl. @pakinoHHas NEperoHKa >KUIAKOTO BO3AyXa.
Xumuueckue peakyuu. Ycnoeus npomeKkanus u NPeKpauieHus XumuuecKux peakuyuil
XHMMUYECKUE pEaKLMU Kak IPOLECC IMPEBPALLEHUS OAHMX BEILECTB B JpYrue. YCIOBHUS INPOTEKaHMsI W MPEKPAIICHUs XUMHUYECKUX DPEaKLui.
ComnpukocHoBeHHE (KOHTAKT) BelecTB, HarpeBanue. Karanuzarop. IHrubutop. YnpasineHue peakiusiMu TOPEHHUS.
Ilpusnaku xumuueckux peaxyuii
[Tpyu3HaKu XUMHUYECKUX peakUUii: U3MEHEHHUE 1IBeTa, 00pa3oBaHUE OCajiKa, paCTBOPEHHE MOJIYYEHHOTO OCAJKH, BBIJEICHHUE T'a3a, MOSBICHHUE 3alaxa,
BbIJIEJICHUE UJIU MOTJIOIIEHNE TETUIOTHI.
JEMOHCTPAIIU
. @unstp LlloTTa. Boponka broxHepa. YcTanoBka aist GUIBTPOBAHUS MO BAKYYMOM.
. PecniparopHbie Macku U MapiieBbI€ MTOBSA3KH.
. [IpoTuBoOras u ero ycTpomcTso.
. Konnexkuus «HedTs 1 HehTEempo yKTh».
JAEMOHCTPAIIMOHHBIE DOKCIHEPUMEHTbBI
. Pa3genenne cmecu nopoika cepbl U KeJIE€3HbIX OMUIIOK.
. Pa3nenenue cMecu mopolka cepsl U Mecka.
. Pa3nenenne cmecu BOJIbI M paCTUTEIBLHOTO Macja C IOMOUIBbIO JEIUTEIbHON BOPOHKHU
. [TonmyueHnue TUCTUINIMPOBAHHOM BOJIBI C TOMOUIBIO JIAOOPATOPHOM YCTAHOBKHU ISl IEPETOHKHU KHJIKOCTEH.
. Paznenenune cMecu nepMaHranaTta U IMXpomMara Kajlusi ClIoCOOOM KpHCTaJIIU3alMH.
. B3aumopeiicTBue jkeae3HbIX OMUIIOK U MOPOILKa CEPhl IPU HarpeBaHUH.
. [Tony4yeHune yriekucioro raza B3auMo/IeiicTBUEM MpaMopa ¢ KUCJIOTON U 0OHapyKeHHE €ro ¢ MOMOIIBIO U3BECTKOBOM BOIBI.
. OO6HapyxeHue pacTBOpa MIEJI0UYU C TTOMOIIBI0 MHIUKATOPA.



e  BzaumopeiicTBue pacTBOpa epMaHraHaTa Kajlusi ¥ pacTBOpa AUXpoMaTta Kajusl C paCTBOPOM CyJIb(puUTa HATPHSL.
e  BzammopneiicTBHe pacTBOpa IiepMaHraHaTa KaJiusl C aCKOPOMHOBOM KHUCIOTOH.
e  BzaummopeiicTBue XJopuaa >keie3a C JKENTOW KPOBSHOM COJBbIO U TUAPOKCHUIOM HATPHSL.
. Bzaumogeiictue ruapokcuna xenesa(lll) ¢ pacTBopom CONSTHON KUCIIOTHI.
. [TpurotoBneHne U3BECTKOBOM BOBI U OIBITHI C HEH.
o  Karanmurudeckoe paszinokeHue MepoKCHaIa BOIOPOIA
JIABOPATOPHBIE OIIBITHI
e AzcopOuus KyKypy3HBIMH IaJOYKaMH MAPOB MaXy4YHX BEIICCTB.
e  lI3yueHue yCTpONCTBA 32)KUTAJKU U TJIAMEHHU.
JOMAIIHHUE OIIBITHI
e  Paznenenue cMecu cyxoro MoJOKa U pEYHOTO MECKa.
. OTtcranBaHue B3BECU MOPOLIKA AJI1 YUCTKH ITOCY/IbI B BOJIE U €€ JIeKaHTalHs.
e AncopOrusi aKTUBUPOBAHHBIM YIJIEM KpACSAIIUX BELIECTB METICH-KOJBIL.
. PactBopenue B Bone Tabietku acnupuna YIICA.
. N3yuenne cocraBa CMC

IIPAKTHYECKAA PABOTA M 4

BripanmBanue KpUCTauioB COMU (JIOMAIIHUN SKCIIEPUMEHT).

IIPAKTHYECKAA PABOTA M 5

OuncTKa MOBAapEHHOM COJIU.

IIPAKTHYECKAA PABOTA M 6

N3ydenue mporuecca KOppo3uH kene3a (IOMAIIHUN 3KCIIEPUMEHT).
I'nasa IV. Paccka3bl 1o xumum (24aca)

Yuenuueckaa kongpepenyusn
¢ Beinaromuecs pycckue ydeHble-xUMHKU». O xu3HM U gestenbHocTd M. B. JlomoHnocoBa, JI. . MenneneeBa, A. M. byrnepoBa, npyrux

OTEUECTBEHHBIX M 3apyO0EKHBIX YUEHBIX (110 BEIOOPY YUAIIUXCS).

Koukypc cooowenuii yuawjuxcs
¢ Moe m106MMOe XUMHUECKOE BelIecTBO». OO OTKPHITHH, MOJIYYeHUN U 3HAYEHUHN BHIOPAHHOTO XUMUYECKOTO BEIIECTBA.

Konkypc yuenuuecxkux npoexmoeé (I1ocBsiiiieH N3y4eHHIO XUMHUYECKUX PEAKITU)

IMpakTHYeckue padoThI
1. TIpaktuueckas pabora Nel. 3HakomcTBO ¢ nabopaTopHbiM oOopymoBaHueM. [IpaBuna TexHuku OezomacHoctu. ['abpuensH O.C. «Xumus.
BBonHsI# Kypc. 7 Kitace»: yueOHoe mocooue iist 001eoopa3oBaTeNbHBIX yupexaenuit. — M.: [Ipoda, 2015, ctp.14.



[TpakTrueckas pabora Ne2. Habmronenus 3a ropsiei cBe4on. Y cTpoicTBo u paboTa ciuptoBku. ["abpuensu O.C. «Xumus. BBonHbIi Kypc. 7
KJIacc»: yaeOHoe mocodue 1 001eo0pa3oBaTeNIbHBIX yupexkaeHuit. — M.: [lpoda, 2015, ctp.22
[Tpaktuyeckass pabora Ne3. IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MaccoBoil norneil pactBopéHHoro BemiectBa. ['abpuensn O.C. «Xumus.
BBoanbIi Kype. 7 Kitace»: yueOHoe mocobue iist 001eo0opa3oBaTenbHbIX yapexacauid. — M.: JIpoda, 2015, ctp.77.
[Tpaktuyeckas padota Ned. BeipamuBanue KpuctamioB conu (pomamHui skcriepument). I'abpuensan O.C. «Xumust. BBogHbii kKype. 7 Kiace»:
yaeOHoe mocobue it 001eo0pa3oBaTeIbHBIX yupexkaenuid. — M.: [lpoda, 2015, ctp.94
[Tpaktuueckass pabora NeS. Oumctka mnoBapeHHOM comu. [abpuensn O.C. «Xumusa. BBoasblii kypc. 7 kiace»: ydeOHoe mocoOue Juis
o01eobpazoBaTeNbHBIX yupexkaenuid. — M.: [Ipoda, 2015, cTp.96.
[Tpaktuueckast padota Ne6. M3ydeHnue mpouecca KOppo3uu skenes3a (IOMalIHUi SKcrepuMenT). «Xumus. BBoaHbIH Kype. 7 kimacey»: yueOHoe
mocobue s 001eodpazoBaTeNIbHBIX yupexkaeHui. — M.: [lpoda, 2015, ctp.107
TemaTnyeckoe NJIAHNPOBAHME 10 XUMHH, 7 KJIACC,
(1 yac B Hee10, Beero 35 yacos) YMK O.C. I'abpuensina

Ne Tema pa3znena KonauvecTrBo yacoB
ITo paGoueii K.p. ILp.
nporpamme
1 XuMus B HEHTpE 11 - [T/p Nel,
€CTECTBO3HAHU. I1/p Ne2
2 MaremaTika 11 K/p Nel I1/p Ne3
B XHMHHU.
3 SABnenus, 10 K/p Ne2 IT/p Ned,
MIPOUCXOISIIHNE C IT/p Ne5,
BEIIECTBAMHU. I1/p No6
4 Pacckassbl o 2 - -
XUMUH.
Hroro: 34 2 6




KanenaapHo-reMaTu4yeckoe NJIAHNPOBaHUE
NpoINeAeBTHYECKOro Kypca «Xumus. BBoausblil Kypc. 7 kiiace»
O. C. I'abpueasin, U. I'. Octpoymos u A. K. AxjieOnHuH
(1 yac B Henexar, 34 yaca)

Ne Tema ypoka Broaumeble onopHble IIpakTHyeckue O0opynoBanue Pe3yabTaThl Pexomenaye | Kou-Bo
ypo XMMHYecKHe NOHATHS U M KOHTPOJIbHbIE padoThl, Moe 3a/iaHie | 4YacoB
Ka npeacraBJIeHus. Ja0opaTopHbIe ONBITHI Metanpeamertnsie (I1- JInuHOCTHBIE AJ1s1 padoThl
PopmupoBanue no3HaBaTeJibHbIe, P- Aoma
crenuaabHbIX HABBIKOB perysTHBHBIE, K-
KOMMYHHMKAaTHBHBIE)
IJIABAL XUMHUA B HEHTPE ECTECTBO3HAHMUS (11 yacos)

1 | Hucmpyxmaosic EctecrBo3nanune — xommuiexc | J. Komnexuus pasHbix [Ipobupxkn, I1: popmynupoBars OTBETHI ®dopmupoBaHUE §1. 1(ypok
no Tb. HayK 0 npupoje: GU3nKH, NpeIMETOB, NN 00pasLpbl BEIIECTB | pa BOIIPOCHI YUHTES, MO3HABATEIbHBIX YHp.S-G 1_2)
XuMUS KaK 9acTh | XUMUH, OHOJIOTHH H ¢dororpaduii mpeaMeToB U3 | UIA Y4aCTBOBATH B IPYIIOBO MHTEPECOB U
ecrecTBOo3HaHuA. | reorpaduu. [TonoxurensHoe QTIOMUHUS IS HCCIICTOBAHUS paBOTE; HCTIOIB30BATE MOTHEOB,

IIpenmer xumuu Y OTPULATENILHOE WJUTIOCTpALUH UJIEU (uzngeckux
BO3JICHCTBHUE YellOBeKa Ha «CBOICTBAa — NMpPUMEHEHHE» | CBOMHCTB TpHEMEI paboTEI ¢ HAMpaBJICHHBIX Ha

MPHUPOLY.

IIpeamer xumuu. Tena u
BeriecTBa. CBONCTBA BEIIECTB
KaK WX UHAUBUIYyabHBIC
npu3Haku. CBOMCTBa BEIIECTB
KaK OCHOBa MX IIPUMCHEHUS

uHpopManmen.

K: ruranupoBats yaebHoe
COTPYIHUYECTBO C yUHUTENIEM
1 CBEPCTHUKAMHU; BIAJCTh
MOHOJIOTUYECKOU U
IHAIOTHIecKor opMamu
peun.

P: agekBaTHO BOCIPHHHMATH
MHGOPMAIIHIO YIUTEINS;
COCTAaBIIATH IIJIaH OTBETA,
BBITOJIHATE IIOCTAHOBKY
yaeOHOM 3a1a4M Ha OCHOBE

H3Y4EHUE XUMUH.
®dopmupoBaHue
YMEHUH COOJI0aTh
JMCLUITIMHY Ha
Ypoke,
YBaXHUTEILHOOTHOC
UTHCS KyUHUTEIIO U
OJTHOKJIACCHUKAM.




COOTHECEHHU TOT0, YTO YK€
M3BECTHO y4alluMcs, U TOTO,
YTO €I[e HE U3BECTHO.

Habmonenue n Habmonenne kak 0CHOBHOM . YuebHoe o6opynoBanue, | Cruukwy, I1: opraHu30BBIBaTH CBOIO ®dopmupoBaHUe § 2.
OKCIIEPUMEHT KaK METO/J ITO3HAHUA HCIIOJIB3YEMOE€ Ha YPOKax CIIMPTOBKA, CyX0€ yqeGHy}O JIeSITEIIbHOCTD; HMHTEIJIEKTYalbHbIX IloaroroBka
METO/bl OKPYXKAIOILEro MHUpa. ¢u3mMKH, 6noIoTNH, roprouee HAYUHTBCA TIPOBOJIHTE criocoGHOCTei, K
M3YYCHUS YcoBus poBeaeHAS reorpaduu U XUMHUH. MpakT. pado
HaOJII0ICHHS. yepe3 aHaIn3 U
€CTECTBO3HAHUS HaOmoaenns. I umoresa Kak JD. Hayunoe HaOnroeHme Te Ne 1 (c.
U XUMUH IIPEII0JIOKEHUE, U ero onucanue. M3ydyenue CHHTES, 14).
K: mnaaupoBath yaeOHOE 103HABATEILHOLO
OOBSICHSIFOIIIEE HITH CTPOCHUS TIAMCHA Hapucosatp
HpeICKA3BIBAIONEE COTPYAHUYECTBO C YUUTEIIEM MHTepeca; 3HAKH,
MpOTeKaHUEe HaOII0JaeMOTO U CBEPCTHUKAMH; BJIAICTD OCO3HAHUS 0003HaYaroII1
ABJICHHUS. DKCIIEPUMEHT. MOHOJIOTHYECKOH U LIEHHOCTH MeTo/0B | M€ NpaBuia
Ha6opaTopH;1.v 9KCHepI/IMeHLF JIMAJIOTUYECKOM popMaMu HAY4HOTO TEXHUKHU
71a00paTOPHBIHA M JOMaNIHUH. Pped; BHIPAXaTh CBOU MBICIA 6e3zomacHOCT
Cnoco0bl pUKCHpOBaHUS i TOSHAHH. U TIpU
p C OCTAaTOYHOU MOJIHOTON 1 P
Pe3yIaBTaTOB IKCIIEPUMEHTA. BEITIOTHCHUH
TOYHOCTBIO.
CrpoeHue miaMeHH CBeYH, XUMHYECKHX
CYXOT'0 TOPIOYETO0, CHUPTOBKH OTIBITOB
P: agexBaTHO BOCTIpHHHMATH
“HGOPMAIHIO YIUTEIS;
COCTaBJIATH IUIaH OTBETA;
BBITIOJTHSATH JIA0OPATOPHYIO
paboTy U AenaTh BBIBOJIBI IO
pe3yibpTaTam.
WHceTrpykTax IIpaBuna TexHUKH IIpakTnueckas [TpoOupkw, II: opranu3oBBIBATH CBOIO dopmuposanue no- | OpopMuTh
no Th. Oe3omacHOCTH TIpH paboTe B pabota Ne 1. KOJIOBI, BOPOHKH, yueGHYIO I1eSTeTbHOCT; 3HABATEILHOTO OTHYET O
II.P. Ne 1. XUMHUYECKOM KaOHHETE. UWIUHIPHL, Y4aCTBOBATH B IPYNMOBOi UHTepeca 1 pabore.
3HAKOMCTBO C JlabopaTopHoe CTYIIKa C . IMoaroroska
N pabote; coOmoaTh IpaBuiia MOTHBOB.
71a00paTOPHBIM o0opynoBaHue: yCTPOHCTBO, TIECTHKOM, 6 o K
MOBEICHUS U TBI MHUPOBaHU
o0opynoBaHHEM. | Ha3HAYCHUE, IPHEMBI dhapdoposas oBCAC PaboTeL € OpMHpOBAHHC MPaKTHIECKO
[paBuia obpamieHust Yarika Jyist 1abOPaTOPHBIM HABBIKOB it paboTeNe2
TEeXHUKH BbIIIAPHBAHUS 00opynoBaHHEM B KaOHHETe UCTIOJIb30BaAHUS
Oe3omacHOCTH XMMHWU; OCBaUBATh MPHEMBI METOJIOB
HCCIIeI0BaTEIbCKON UCCIICIOBAHMUS.

JACATCIBHOCTH.




K: ¢popmuposars
KOMMYHUKATUBHbBIC ﬂeﬁCTBHH,
HalpaBJICHHBIC HA
CTPYKTYpUPOBaHHE
uH(pOpMAaLIUH 1O TEME.

P: BeIONIHATE 3a7aHus B
COOTBETCTBHH C
MOCTAaBIICHHOM IIEJIbIO0;
CTPOUTH AITOPUTM JIEHCTBUN
10 OPTaHU3ALUHU CBOETO
pabodero Mecra ¢ yCTAaHOBKOH
Ha (YHKIIMOHAIBHOCTE;
BBIIIOJIHATH MPAKTHUECKYIO
paborty.

Hucrpykrax

o Th.

I1.P.Ne2
Habmronenue 3a

ropsiei cBevoil.

VYerpoiictBo 1
pabora
CIHPTOBKH.

Habmonenune. YcrpoiicTBO
CIIUPTOBKH U TPaBUIIa
oOparmeHns ¢
HarpeBaTeIbHBIMU
npubopamu

IIpakTuyeckas
pabota Ne 2.

CnupToBKa,
CIMYKH, JTy4HHKA,
CTEKJISTHHAs
TpyOKa,
tdapdoposas
TUTacTHHA

I1: opraHU30BEIBATH CBOIO
y4eOHYIO e TeNbHOCTD;
y4acTBOBATh B IPYIITOBOI
pabote; coOmoaaTh IpaBmIIa
MIOBEJICHUS U PabOTEHI C
1a00paTOPHBIM
000pynoOBaHNEM B KaOHMHETE
XAMHH; OCBaHBAaTh IIPHEMBI
HCCIIEIOBATEIbCKON
JeSATENEHOCTH.

K: popmupoBats
KOMMYHUKATUBHbIE JCUCTBHS,
HalpaBJICHHBIC HA
CTPYKTYpUPOBaHHE
nH(pOpMAIIUHY TIO TEME.

P: BeIIONHATE 3a/laHus B
COOTBCTCTBHHU C
IMOCTaBJICHHOMN CIIBIO,

dopMupoBaHue
MTO3HABATEIHHOTO
HHTEpeca U
MOTHBOB.
®opMupoBaHue
HaBBIKOB
HCIIONIb30BAHUS
METOJ/IOB
HCCIIEIOBAHUSL.

Odopmuth
OTUYET O
pabore,
MOJIrOTOBKA J1
OKJIA/IOB II0
Temam: «M3
UCTOPUH
U300peTeHUs
«anexTpodopH|
OH MaIIMHEBD,
«Hcropus
MOSBIICHUS
rio0yca»




CTPOUTH AITOPUTM JECHCTBUI
10 OPTaHU3aIUH CBOETO
pabouero mecra ¢ yCTaHOBKOI1
Ha QYHKI[MOHAIBHOCTS;
BBITOJIHATE IPAKTHYECKYIO
paborty.

MopenupoBanue | Moaenu kak . DnexrpodopHas mamuHa | ['mobyce, kapra, I1I: oBnanenue ymenueM dopmupoBaHue § 3.
abcTparupoBaHHBIC KOTIHH B geiictBuu. I'eorpauueckue| MyisDKU OPraHOB | oreHuBaTh MHPOPMAIIHIO, MHTEJUIEKTYaIbHBIX Yp.2,3,5,6
H3y4aeMbIX 00BEKTOB U Moenu (r1o0yc, Kapra). M CHCTEM OPraHOB | gy inengry, B Heif riasHoe, yYMeHHiL.
npoueccoB. Moaenu B Bbuomornueckue moaenun pacTeHuii,
pa3BUBAIOTCS HABBIKKA dopmupoBaHue
¢usuke. DnekrpodopHas (MyJSDKM OPTaHOB M CUCTEM | SKMBOTHBIX U 6 . 6
o BBIIIOJIHCHUA TOPHOU 11 HOCTHU K
MalrHa KaK OpTraHOB PaCTEHUH, YeNoBeKa, oJtHe f1abopatopHo CHMOCOOHOC
abCcTparupoBaHHasi MOJIENb JKUBOTHBIX U Y€JIO BEKA). MOJEIU paboTHI 110 MHCTPYKTUBHOM CaMOpa3BUTHIO,
MoJIHUHU. Mojenu B Du3MYecKue ¥ XUMHUECKHE | KPUCTAIMUECKHX | KApTOUKE U 0(OPMIIEHHUS ee camMo00pa3oBaHHmIo,
ouonoruu. bronornyeckue MOJEJH aTOMOB, MOJICKYIT peIIeToK, pe3yJIbTaTOR. MO3HABATEIHHBIX
MyJIsDKU. Mojenu B BEIIIECTB U UX MOJIEKYII WHTEPECOB.
XMMHWU: MaTepHaIbHbIC KPUCTAJUTMIECKUAX PEIIETOK P: ymenue opranuzoBarb
(Mozien aToMoB, BBITIOJIHCHHUE 3aJaHUH
MOJICKYJI, KpHCTAIIIOB, yuutens. Pazsutne
anmapaTroB ¥ YCTaHOBOK) H
HaBBIKOBCAMOOLIEHKH U
3HAKOBBIE (XUMHYECKUE
3HAKH, XUMUYECKUE caMoaHajnsa.
(hopMyIIBI M XUMUYCCKHE
ypaBHeHwus) K: ymenune paboTats B
rpymmax, 0OMEHHBATHCS
nHpopMaImei ¢
OJTHOKJTACCHUKAMU
Xumuyeckue XUMHUYECKUH 3TIEMEHT. . llapocrepxHeBbie [TapocTepxHe- K: hopmMupoBath HaBbIKU dopmupoBaHue §4.
3HaKd U XuMUYeCKUe 3HAKH. MOJIEJH BOJIBI, YTIICKUCIOTO | BBIE MOJCITH y4e6HOTO COTPY/IHNIECTBA B MOTHUBAIMH K Yup.1-3,
(hopmysbt Xumndeckue hopmyisl. Mx M CEPHHUCTOTIO ra3os, MOJIEKYJI XOJI€ MHAMBH/yaIbHOMN 1 AHATMTHIECKO BBIYYUTh
0003HaucHHE, MPOU3HOIICHHE | MeTaHa. BEIIECTB, . CHUMBOJIBI
TPYIIIOBOX PabOTHI JEeSITeITbHOCTH
u uadopmarms, kotopyro o | JO. UsroroeneHue MJIaCTUITUH, XUMHYCCKHX
HecyT. Hmekcs n MOJeJIeH MOJICKYI TICXD 3JIEMEHTOB U

koa(punmeHTsl. [IpocThie n
CJIOKHbIE BEIIECTBA

XUMHNYCCKHX BCHICCTB U3
IJ1aCTHJIMHA

P: onieHuBaTH YpOBEHH
BJIaJICHUsI y4EOHBIM
JelcTBHEM (OTBeYaTh Ha

ux
pacrnosuoxeH




BOIIPOC «4YTO g HC 3HAIO U HE

ue B [ICXD

yMe?»). (¢ Nel no
Ne20)
I1: BBISBIIATH OCOOCHHOCTH
(xauecTBa, MPU3HAKK) Pa3HbIX
00BEKTOB B IpoIIecce UX
paccMaTpUBaHUSL.
Xumus u pusuka | [TowsTus «aromy, L. O6pa3upl TBEpABIX MOJENH K: pasBuBath ymenue Touno u | ®opmuponanue § 5.
«MOJICKYJIa», «KUOH. BCHICCTB KPUCTATIIIMYECKOT'O KPUCTAJUIMYCCKUX I'paMOTHO BBIpa)KaThb CBOU YCTOﬁqHBOﬁ pr3'6
OCHOBHBIE TTOJIOKEHUS cTpoenus. Mozaenn pEIIETOK, MBICJIH, OTCTAMBATH CBOIO MOTHBAIIHH K
ATOMHO-MOJICKYJISIPHOTO KPUCTAJNINYECKUX PELIETOK. | TOPTPET TOMKY 3PEHNS B IPOTIECCS e —
yuenus. Kpucramiueckoe J3. Pacipoctpanenue M.B.JIomoHOCOBa
COCTOSIHHE BEILECTBA. 3amaxa 0JIeKOJIOHA, TyXOB , BOJa B cTakame, | "CKYCCHH. 0606H.E€HI/IIO
Kpucrammueckue peieTKu WK JIe3070paHTa (Impouece | caxap, SHaHHMH
TBEPJIBIX BEIICCTB. i dyzun). TIepMaHTaHaT P: camocTosTeNnsHO
Huddyzus. bpoyHosckoe HO. Tuddy3us caxapa B Kanus, uakon ¢ | OOHAPYKMBATE U
IBYKCHHE Boze. JAuddysns IyXaMy W (bopMynupoBaTh y4eOHYIO
NepMaHraHaTa Kaiaus B JIe30/I0paHT npobiemMy, ONPEAENATE LETh
JKCIIATHHE y4eOHOM IeSITEeNbHOCTH.
I1: conocTaBnsATh
XapaKTEPUCTUKU OOBEKTOB IO
OJIHOMY UJIM HECKOJIbKUM
NpU3HAKaM; BBISBIISTH
CXOJICTBA U Pa3IN4Us
00BEKTOB.
ArperaTtHble [TonsiTHe 06 arperaTHOM J. Bona B Tpex arperarusix | [TmactuxoBast I1: ymenue paborats ¢ ®dopmupoBaHUE § 6.
COCTOSIHUA COCTOsSHHH BCIICCTBA. COCTOSIHUAX. TBep}ILIC 6yTI)IJ'[Ka, BCCHhI, pa3IUYHBIMU UCTOYHUKAMU I03HABAaTEJIbHBIX ITogroToBka
BEILIECTB I'azoo0pasHele, )xuaKue n BEIIIECTBA. pa3HOBECHI, JIef, undopMAaLHH 1 MHTEPECOB 1 KpaTKuX
TBEPIbIE BELIECTBA. J3. «IlepenuBanue» BOJa NPEOGPA3OBHIBATS CC H3 HHTEILTCKTYATBHBIX cooOmmeHunin
Kpucrammueckue n YTJIEKUCIIOTO Ta3a B CTaKaH . . 0
amopdHBbIe TBEp/bIE Ha YpaBHOBEIIEHHBIX Becax. OJHOIt (pOpMBI B IPYTYIO, YMCHHH CpaBHeHIVM’ MUHepaJax.
BemecTBa. du3nueckue u JO. OmeIT ¢ ycToi JaBaTh ONpPEACICHNA aHajusa, ABJICHUU 3aganue 6-
XUMHUYECKHE SBJICHUS 3aKpBITOM MIACTUKOBOM noustusiM. Passutue H IIPOLIECCOB U 8(c. 41)

OyTBLTKOH

QJICMCHTAPHBIX HABBIKOB




YCTaHaBJIMBaHU NPUINHHO-

YMEHUA A€JIaTh

CJIEZICTBEHHBIX CBA3CH. BBIBOJIBI.
P: pa3sBuTHE HaBBIKOB
CaMOOIICHKH U CaMOAHaNN3a.
K: ymeHne cnymars yaurens
¥ OJTHOKJIACCHUKOB,
apryMeHTHPOBAThH CBOIO
TOYKY 3pEHHSL.
Xumust T'eonoruyeckoe cTpoeHue . Konnekunst MuHepanoB Konnexnus II: opranu3oBBIBaTH CBOIO dopMupoBaHue §7.
u reorpadus IJIaHETh! 3eMJIsL: PO, (Jra3ypuT, KOpyHA, MUHEPANOB U IeSITENBHOCTE, vHTe/IeKTyanpHblx | Haitu B
MaHTHs1, TuTochepa. XaIbKOIHUPHT, (PIFOOPHUT, TOPHBIX OPOJ, OPMYIHPOBATH OTBETHI Ha 1 TBOPYECKHX CKaszax
DJIeMEHTHBINA COCTaB ranuT). KoJutekius TopHBIX | TOPIOYUX . . IL.I1.baxxoBa
T€0JIOTMYECKUX COCTABHBIX nopoJ (TPaHUT, pa3IuyHble | MCKOMAaeMbIX, BOTIPOCHL yHHTEILT, criocobrocTeH, «ManaxuroB
yacTed muaHeTsl. MUHepabl (hopMBI KabLIUTa — MEJL, aymna OCymeCTBJVMTB BhIGOp TOSHABATC/ILHBIX ast
Y TOPHBIE TIOPO/IBL. Mpamop, U3BECTHSIK). OCHOBAaHMM M KPUTEPUEB UL | HHTCPECOB LIKATYIKa» U
Marmaruueckue u ocanounsie | Kosuiekuus roproumnx CpaBHEHUSI, KacCU(HKALUH «KameHHbIi
(oprannueckue u HCKOTIaeMbIX (He]Th, 0OBEKTOB. OBCTOK»
HEOpraHMYecKHe, B TOM YHCIIe | KaMEHHBIH yrojb, CIaHII, OTIMCaHHe
¥ TOPIOYHE) TOPOJIBI TOpd). K: BajieTh MOHOJIOTHYECKOMH MHHEpANOB

JI. 3y4yeHue rpaHura ¢
TTOMOTIBIO
YBEJIUUUTENIBHOTO CTEKIIA

U TMANOTUYECKO# GpopmMamu
pevu; BBIPaXKaTh CBOM MBICITH
C IOCTaTOYHOM MOJIHOTOU M
TOYHOCTBIO; UCIIOJIb30BATh
pedeBbie CpesicTBa s
JIUCKYCCUH U apTyMEHTalluu
CBOCH ITO3UIIHH.

P: npuanMmars yaebHyto
3ajavy; afeKBaTHO
BOCTIPHHUMATh HH(OPMAIIHIO
YUHTEIS; COCTABISATH IIJIaH
OTBeTA.




10 | Xumus u XUMHUYECKUN COCTaB KUBOU J3.CrnuproBas skctpakiust | CnupToBKa, I1: camocrosrensHO BbIACHATh | DopMupoBaHue § 8, ymp.1-

ononorus KJIICTKH: HEOPraHUIECKUE XIOpOQHUILIA U3 3EMCHBIX CIMYKH, CITHPT, ¥ hOpPMYITHPOBATH MO3HABATEILHOTO 9(y)
(Bo/1a ¥ MUHEpAJILHBIE COJTU) U | JIMCTHEB PACTCHHIA. TabIMIBI O HO3HABATENbHYIO LEIb; vHTEpeca 1 JomarHuit
opraangeckne(OenKu, KIpHI, KauectBenHast peakuns Ha CTPOCHHU KHBBIX | HOHCK 1 o160p MOTHEOB. OTIBIT §
YTJIEBOJIbl, BUTAMUHBI) OeoK. KJIETOK, - «B3aumoneit
BemiectBa. [IpocTeie JI. OnpeneneHue (dbunpTpoBaNTHHAS MCTOYHMKOB HEoGX0 Mo DopmupoBanme _ | -crBue
CIIOXKHBIC BEIIECTBA, UX POJIb COZICpKaHHS BOJIBI B Gymara, cemena | MHOpMarmm; KOMMYHHKATUBHOH [ acxopOHHOBO
B JKM3HC/CITCILHOCTHU pacrennu. OO6HapykeHHe MacCJIUYHBIX CUCTCMATU3NPOBATH KOMIICTCHTHOCTH. I KHCIIOTBI C
opraHu3MoB. bronorndeckas A(UPHBIX Macell B KYJBTYp, MYyKa, HHPOPMAIIHUIO; dopmupoBaHue Homom
POJIb BOJBI B )KUBOH KIIETKE. aneIbCUHOBON KOPKE. BOJIa B CTaKaHe, dopMyTHPOBATE TPOGIEMY; YMEHHH CTPOHTS (ompeneneHu
®orocunTe3. Poms OO6HapyxeHHe Macia B MapJis, Hox CO31ABATE ATTOPUTMBI paccyxeHus, € BUTaMHHA
xnopo¢uuia B poTocuHTE3E. CeMeHax IMOJICOTHEUHHKA 1 CIIMPTOBO Cs
ACATCIIBHOCTH IIPU PCIICHUN AHAJIU3UPOBAThD.
Bronornueckoe 3HaucHNE TPEIKOTO Opexa. pacTBop Pa3IHYIHBIX
JKHPOB, OEITKOB, 3QUPHBIX OOHapyxeHHe KpaxMaiia B MpobIeM TBOPYECKOTO 1 COKax)»
Macell, yrieBOoJ0B U MIIEHUYHON MYKe. ITOMCKOBOTO XapaKTepa.
BUTAaMHUHOB TSI JO. B3zaumoneiicreue
JKHU3HENIEATEIILHOCTH aCKOPOWHOBOM KUCTIOTHI C K: nianupoBath yaeOHoe
OpTaHHU3MOB omoMm (orpeneneHme COTPYAHUYECTBO C YUUTEIIEM
BuTaMuHa C B pa3iIMyHbIX U CBEPCTHUKAMH.
COKax).
M. Tabnuua «KupoTtHas u P: cocraBnare mnad paboTsr;
pacTuTCibHasA KICTKa» BBITIOJIHATH 3aJJaHUS B
COOTBETCTBHUH C
TMOCTaBJICHHOH IIEJIBIO;
CTPOUTH AJITOPUTM IEHCTBUI
10 OPTaHMU3ALUU CBOETO
pabouero mMecra ¢ yCTaHOBKOH
Ha (QYHKIIMOHATHHOCTD.

11 | KauectBeHHbIE TlonsiTre 0 Ka4eCTBEHHBIX J3. KauectBennas peakius | M3BecTroBas I1: opranu3oBBIBATH CBOIO dopmupoBaHue §O.
peaxnuu B PeaKIIsIX KaK O PeaKIusX, Ha kuciopos. KauecTseHHass | Boxa, CTEKIIHHAS | nesTeNbHOCTD, O3HABATEIBHBIX Yup.1,5-7
XUMHUHA BOCIIPUHUMAEMBIX peakuus Ha YIJIeKUCIbII TpyOKa, 0Opa3ib (D OPMYIINPOBATH OTBETHI Ha MHTEPECOB. JloMarHui

OPTaHOICHITITICCKH € ras. TTHIICBRIX BOIPOCHI yuuTes; 0000mars | dopMupoBaHue OTIBIT
MIOMOIIBIO 3pEHMUS, ClIyXa, JI. ITponyBanue MPOAYKTOB, BOJIa, . . «OGHapyKeH
000HSHAA. AHATATHYICCKUH BBIIBIXaEMOTO BO3/IyXa CIMYKH, JIyIHHA, H3yICHHBIN MATCPHA, ACNATE | yMCHUH CTPOUTE ¥ie Kpaxmana
addexr. Onpezensemoe 4yepes U3BECTKOBYIO BOJY. tabnuna Oprangpr | BPIBOJBL paccyxacHus, B IIPOJIYKTaX
BEIIIECTBO U peakTHB Ha Hero. | OOHapyXeHHe U3BECTKOBOH | YyBCTB aHAIIM3UPOBATb. MHTAHIDY

Bo3MOXXHOCTb U3MEHEHUS UX
POJIN Ha IPOTHUBOIIOJIOKHYIO.

BOJBI CpeaU pa3iIMdHbIX
BCIIICCTB.

K: Bi1azeTs MOHOJIOTHYECKOI
U IMANOTUYECKOi popMamu




J0O. O6HapyxeHHe
Kpaxmaia B MpOIyKTax
IIUTaHUA

peuu; CTPOUTH COOOIICHHS B
COOTBETCTBUH C Y4eOHOMH
3a/1a4eil.

P: npuaMMaThs yaeOHYIO
3a/maay; aJcKBaTHO
BOCIIPHHUMATH HH(OPMAIIHIO
YUYUTEsS; COCTABIIATH IUIaH
otBera. OOBSACHATH
Pe3yIbTaThI OIBITOB.

I'aasa II. MATEMATHUKA B XUMHHU (11 uacos)
12 | OtHocutensHble | OTHOCUTENBbHAS aTOMHAs M. lllkana oowvexroB (3amok | [ICXD, anroput™ | K: opraHn3oBbiBath 1 dopmupoBaHue §10 1
aTOMHasA " Macca 3JIEMCHTA. — YCJIOBCK, YCIIOBECK — BBIYHCIJICHHUS MacC IJIAHUPOBATH y‘IC6HOC [IO3HABATEIbHBIX YHp3'5
MOJICKYJISIpHAs MounekymspHas Macca. SI0JI0KO, SIOJIOKO — COTPYIHHUECTBO C YIHTENEM HHTEPECOB 1
MAacChI OmnpeneneHne OTHOCUTENBHON | TyCeHHMIIa, TyCeHHUIa —
. U CBEPCTHUKAMHU. HUHTEJUICKTYaIbHBIX
aTOMHOM MacChl XUMHYECKHX ame0a, ameba — OeJoK, .
3JeMeHTOB 1o Tadnuue /. 1. 6emox — JIHK, JIHK — . YMCHII CPAaBHCHH,
P: dopmupoBats 1eneBsie
Menneneesa. Haxoxnenue MOJIEKYJIa BOJIbI, MOJIEKYJIa N aHajnsa.
OTHOCHTEJILHOM BOJIBI — aTOM BOJIOPO/Ia) YCTaHOBKH y1e6HOMH
MOJIEKYJISIPHON Macchl 110 JeSITETbHOCTH, BBICTPAUBATh
(dhopmyrie BerecTBa Kak MTOCIICI0OBATEITHLHOCTD
CYMMBI OTHOCHTEIBHBIX HEOOXOAUMBIX OTICPAITHIA
aTOMHBIX Macc, (anropuT™ neHCTBUA).
COCTABJISIOIINX BEIIECTBO
XUMHYECKHUX dJIEMEHTOB I1: yMETh OCYILECTBIATH
TMONUCK HEOOXOTUMOI
nH(popManmu 1o TabiuIe,
OCYIIIECTBIIATh IPOCTEMIINE
XUMHUYECKHE PACUEThI.

13 | Maccoas nous IlonsATHE O MaccoBoOi foje M. Ilepuoauueckas cuctema | aaropuTM K: opranuzoBrsiBath 1 dopMupoBaHue §11. 1(ypok
JJIEMEHTA B XUMHUYECKOTo ieMenTa (W) B | XUMHYECKUX DJIEMEHTOB BBIYHCIICHUS ILIAHMPOBATH Y4eOHOE HABBIKA OCO- Yup.2,3 13-14)
CIIOKHOM CJI0)KHOM BEIIECTBE U €€ J..Menneneena MAacCOBOM 101 3HaHHOTO BHIGOpA
BEIIECTBE pacuet o gopmyne JJIeMEHTA

BCIICCTBA.

HaunboJiee




COTPYAHUYECTBO C YUUTEIEM
Y CBEpCTHUKAMH.

P: ¢popmupoBats nenessie
YCTaHOBKH y4eOHOMH
JIeATeNTbHOCTH, BEICTPANBATh
I0CJIEI0BATEIbHOCTD
HEOOXOIMMBIX OTIepaIui
(amroputM™ neicTBuit).

II: ymeTb ocylecTBIsATh
CpaBHEHHE U KITaCCHU(PHUKAINIO
T10 33JaHHBIM KPUTEPHSIM,
pelieHue 3aad 1o
ITOPUTMY.

3¢ deKkTuBHOrO
crioco0a perieHus

14

Brranciaenue
MAacCOBBIX J0JIEH
3JICMCHTOB B
CIIOKHOM
BEIICCTBE

Brrunciaenne oTHOCUTEILHOM
MOJICKYISIPHOM MAacChl
BEIIECTBA, pacyeT MacCOBOMU
JIOJTH 3JeMeHTa 1o (hopMmyIie

. Ilepuoauueckas cucrema
XAUMHUYECKHUX JIEMEHTOB
J.1.MenneneeBa

ITOPUTM
BBIYHCIIEHAS
MacCOBOM JIOJIH
SJIEMEHTA

K: opranuzoBsiBatTh 1
MJIAaHUPOBATH YIeOHOE
COTPYAHUYECTBO C YUUTEIIEM
¥ CBEPCTHUKAMH.

P: ¢popmupoBars nenessie
YCTaHOBKH y4eOHOH
JeSITeNbHOCTH, BBICTPAUBaTh
[IOCJIEI0BATEIBLHOCTD
HEOOXOANMBIX Ollepanni
(anroputM™ neHCTBUN).

I1: ymeTs ocymecTBIsATh
CpaBHEHHE U KJIACCU(PUKALHIIO
T10 337aHHBIM KPUTEPHSIM,
pemieHne 3aaad 1mo
AITOPUTMY.

dopmupoBaHue
HaBBIKa 0CO-
3HaHHOTO BEIOOpa
Hauboee

3¢ deKkTuBHOrO
crioco0a perieHwus

§ 11.
Yup.4-6




15 | Yuctsle ITonsrtue o unctom BeuiectBe | JI. Komnexuus pa3nuaHbIx Komnexrus II: camocrosiTensHO BelienATs | DopmupoBaHue §12
BEIIIECTBA U u o cmecu. Cmecn BHJIOB MpaMopa 1 U3eTHi PasINYHBIX BUIOB | p opmymmpoBaTh MO3HABATEILHOTO Yup.3-6
cMecHu razoo0pasHbie (BO3AyX, (nnu wTroCTpanuii BEIIECTB, CMECeH, NO3HABATETBHYIO LENb; HHTepeca i

TIPUPOTHEI Ta3), KUIKHE u3enuii) u3 Hero. Cmech CMC
(wedth) 1 TBepBIC (TOPHEIC PEYHOTrO0 M CaxapHOTo IIecKa. BPITIOIIATS TOUCI 0T60I3 MOTHEOB.
MIOPOJIbI, KyJUHAPHBIE CMECU Kouekuust Heptu u HCTOYHHKOB HeoOxomumolt PopmnpoBanue
1 CMC). He(TEPOLYKTOB. uHdopMaImy; KOMMYHHMKaTUBHOM
CMecu TOMOTEHHBIE U Konnexmust 6bITOBBIX CHCTEMaTH3UPOBATH KOMIIETEHTHOCTH.
TeTePOTCHHBIC cMmecel (KyTHHApHBIX HHPOPMAIIHUIO; dopmupoBanue
cmeceit, CMC, mammyHei, (hopmMynupoBate npodremy; YMEHUH CTPOUTh
HAIUTKOB 1 7p.) CO3J1aBaTh aJrOPUTMbI PacCyxIeHHs,

JACATCIIBHOCTH IIPU PCIICHUN AHAJIU3UPOBAThD.

po6JIeM TBOPUYECKOTO U

MIOMCKOBOTO XapakTepa.

K: mnanupoBath yaeOHOE

COTPYIHUYECTBO C yUHUTEIIEM

W CBEPCTHUKAMH.

P: cocraBnare mnad paboTsr;

BBITIOJTHATH 33/IaHUS B

COOTBETCTBHUH C

TMOCTaBJICHHOH IIEJIBIO;

CTPOUTH AJITOPUTM IEHCTBUI

10 OPTaHMU3ALUU CBOETO

pabouero mecra ¢ yCTaHOBKO#

Ha (YHKIIMOHATHHOCTE.

16 | Ob6wvemuas [onstne 06 06BeMHOIT T0TTE J. Iuarpamma cocraBa Anroputm I1: camocTosTensHO BeIIeATs | DopMupoBanme § 13.
JIOJIS Ta3a B (p)xoMITOHEHTa Ta30BO aTMoc(hepHOTO BO3IyXa. penieHus 3a1a4, ¥ (hOPMYITHPOBAThH YMEHHii CTPOUTH Yup.2-4
cMecH CMeCH. Juarpamma cocraBa JHarpaMMbI [103HABATENBHYIO [E/Tb; paccyskeHus,

CocraB Bo3yXxa 1 TIPUPOTHOTO Ta3a
BBITIOJTHATH TIOMCK U 0TOOP AHATTU3UPOBATD.

npupoaHororasa. Pacuer
00beMa KOMIIOHEHTAra3oBoi
CMECH TIO ero 00bEeMHO10IIe
1 Ha000pOT

HCTOYHMKOB HEOOXOIUMOMN
nHpopmanmu;
CHCTEMaTH3HPOBATh
nH(pOpPMAIHIO;




(dhopMynHupoBaTh IpoodICMY;
CO3/1aBaTh aJrOPUTMBI
JIEATEIbHOCTHU IIPU PELIECHUN
npo0IIeM TBOPYECKOTO U
MOMCKOBOTO XapakTepa.

K: ruranupoBats yaebHoe
COTPYIHUYECTBO C YIUTEIEM
U CBEPCTHHKAMH.

P: cocraBnaTe mnad paboTsr;
BBITIOJIHATE 3a/IaHHS B
COOTBETCTBHH C
MOCTAaBIICHHO IETIBIO.

17 | MaccoBas gomis ITonsTHE O MaccoBoOH J0je NTOPUTM K: popmupoBats ®dopMupoBaHue § 14.
BCLIECTBA B BemecTsa (W) B pacTBOPE. BBIYUCIICHUA KOMMYHHUKATUBHbIE JIEHCTBUS, | HaBBIKOB YHp.2-4
pacTtBope PactBopurens u MacCcOBOM 10U HaIpaBJIeHHbIE Ha CAMOAHANN3A U

PACTBOPEHHOE BEIIECTRBO. BEIIIECTBA T — CAMOKOHTDOIS
PacdeT mMacchl pacTBOPEHHOTO .
BeLeCTBA [0 MACCe nH(pOpMAINY TTOAAHHON TeMe.
pacTBOpa U MaccoBO JoJie
PacTBOPEHHOTOBEIIECTBA U P: ocosnasath yHamumes
JPYTHe pacyeThl YPOBEHb U KA4ECTBO
C HCIOJIb30BAHUEM 3THX YCBOCHHS pe3yiibTaTa.
TOHATHI
I1: mpon3BOIBHO M OCO3HAHHO
BIIQ/ICTh OOIIUM IIPHEMOM
pemieHus 3a1a4

18 | Boruncnenne ITonsTre 0 MaccoBoit goJe aIrOpUTM K: ¢popmupoBats dopmupoBaHUE §14
MaccoBBIX Jlojiel | BemiectBa (W) B pacTBope. BBIYHCIICHUS KOMMYHHKATHBHEIE ISHCTBHA, | HABBIKOB yp.5-7
BEILECTB B PactBopurens u MacCoOBOH J0IH HAIIPaBJIeHHbIE Ha CAMOAHATN3A ’ ITonroroBka
pactBope PACTBOPEHHOE BEIIECTRBO. BEIIECTBA e CAMOKOHTDOIS K

Pacuer Maccel pacTBOpPEHHOTO . MPAKTUIECCKO
BEIIIECTBA M0 Macce HH(pOpMaLKH N0/IaHHOT Teme. it paboTe Ne
pacTBOpa U MaccoBOM J0J1¢ 3 (c.77)

PAacTBOPEHHOIOBEIIECTBA U




JIpyrue pacueTsl
C HCIIOJIb30BAHUEM ITHUX
MOHATHH

P: oco3naBaTh yyanumcs
YPOBEHb U Ka4eCTBO
YCBOEHUS pe3yIIbTaTa.

II: MMPOU3BOJIBHO U OCO3HAHHO
BJIaJCTh 06IIII/IM npueMom
peuicHnd 3aa1a4

19 | Uucmpyxmasic IIpakTruyeckas Imarens, konosl, | I1: oBnaneHne ymeHneM ®opMupoBaHue Yup.8,9
no Tb. pabota Ne 3. BECBI, PA3HOBECHL, | oneHuBaTh HHOOPMALHIO, OTBETCTBEHHOT'O (c.77)
Hpakrnueckas CTaKaH, MCPHbIM BBLICIIATH B HeH IIaBHOE, OTHOIIICHHS K
paboTale 3. OWIHHIP, COJb, ..

Pa3BUBAIOTCS HABBIKU yuéoe,
IIpurorosnenue caxap, BOJa, 6 . 6

BBITOJIHEHUS Ta00PaTOPHON CIIOCOOHOCTH K
pacTtBoOpa ¢ paTop
3a/[aHHO paboThI IO HHCTPYKTHBHON CaMOpa3BUTHIO,
MacCOBO# moeit KapTouke 1 0(hOopMIICHUS ee caM000pa3oBaHNIo,
PacTBOPEHHOTO pE3yNbTaToB. TTO3HABATEIbHBIX
BCHICCTBA HWHTEPECOB.

P: ymeHue opranuzoBarhb

BBIINIOJIHEHHUE 3aJaHUN

yuurens. Pazsurue

HaBBIKOBCAMOOIICHKHU H

caMoaHaJIn3a.

K: ymenue pabGorats B

rpymnmnax, 0OMEHUBAThCS

uHpopManmei ¢

OJIHOKJIACCHUKAMU

20 | MaccoBas gons ITonstue o unctom Bemectee | M. Komnexmus Konnexnus K: cnymats npyrux, ®dopmupoBaHUE § 15.

HpI/IMCCCﬁ " IIPUMECH. MaccoBast J0JIs1 ((MI/IHCpaJ'[BI nu MI/IHepaJ'[BI nu MBITaThCS IIPUHUMATE APYL'YIO yCTOﬁQHBOﬁ I/I3y‘-IeHI/IC
TIpuMecH(u#>) B oOpasie TOPH.TIOPOJIBD. TOPH.IIOPOJIBL, TOUKY 3peHHUs, GBIT TOTOBBIM | MOTHBALIMH K cocTaBa
HCXOJHOTO BELIECTBA. JO. U3y4yenue coctaBa ITUKETKU OT HEKOTOPBIX

HU3MEHUTh CBOIO TOUKY 00y4eHHIo Ha
OcHoBHoe BemecTBO. Pacuer HEKOTOPBIX OBITOBBIX U OBITOBBIX U OBITOBBIX
HUSL. HOBE aJIrOpUTMa

Macchl OCHOBHOTO BEIIeCTBa (apmaneBTHYECKUX dapmanestiueck. | P¢ OCHOBC alllop (apmaneBTH
0 Macce BElecTBa, HPENapaToB, COACPKAIINX HpenapaTos P BBIMOJIHCHN YECKUX
COJIEPKALLETO ONPEAEICHHYIO | ONPENeIEHHYIO 10JI0 : bOpMHpOBATH NOCTAHOBKY | 33734y Ipenaparos

MacCOBYIO JIOJIFO IpUMeECEH, U

yueOHOI 3a/1a4X Ha OCHOBE




apyrue Moan(UKalnoHHbIE pUMecei, o uX COOTHECEHHS TOTO, YTO yXKe o
pacyeTsl ¢ UCTIOIB30BAHUEM ITHKETKaM M3BECTHO M YCBOCHO ITHKETKaM,
OTHX MOHATHH YYaLIAMUCS, ¥ TOTO, 4TO Elle Yp.2-4
HEH3BECTHO.
I1: BeIOMpaTh HanboIee
3¢ EKTUBHBIC CIIOCOOBI
pelieHus 3a1a4.
21 | Pemenue 3agau 3agaHud Ha IT: popmynmpoBaTh OTBETHI ®opMupoBaHue Pacuernsle

U yIPOKHEHUH KapTo4Kax Ha BOIIPOCHI yYUTEIIA; y4a- T03HABATEIbHBIX 3a1a4u ¢

110 TeME CTBOBATh B IPYIITIOBOI HHTEPECOB U UCIIO/IB30Ba-

«Matemaruka B HUEM
paboTe; NCIIONTB30BATh MOTHBOB,

XUMUI» MOHATHSA
TIPHEMBI pabOTHI C HaIlpaBJICHHBIX Ha «MACCOBAS
nHpOpMAIHEH. H3Yy4EHNE XUMHH. 0TS

dopMupoBaHue »[1oATOTOBK
K: nianupoBate yaebHOE yMeHuit cobmozaths | a K
COTPYAHUYECTBO C YUUTCIEM IUCHHUILIAHY Ha KOHTPOJILHO
U CBEPCTHUKAMHU; BIAJIETh ypoxe, it padote Nel
MOHOJIOTHYECKOI 1 YBKHTETBHO 110 TEME
«Matematuk

JMATOTUYECKOi GpopMaMu
peun.

P: anexBaTHO BOCIIpUHHMMATH
MH(pOpPMAILUIO YUUTEIIS;
COCTAaBJISITh IIJIaH OTBETA;
BBITIOJIHSATH TOCTAHOBKY
y4eOHOM 3a/1auy Ha OCHOBE
COOTHECEHHS TOTO, YTO YXKe
M3BECTHO y4alluMCs, ¥ TOTO,
YTO ellle He U3BECTHO.

OTHOCHUTBECA K
YUUTEIIIO U
OJHOKJIAaCCHHUKAaM.

a B XUMHH»




22 | KonTtponbpHas KonTponabnasn WunuBugyans- 1
pabota Ne 1 mo padora Ne 1 HBIC 3aJJaHUs Ha
TeMe KapTOuKax
«Maremaruka B
XUMUW

IJIABA |ll. SIBJEHUS, IPOUCXOJSIMUE C BEIIECTBAMM (10 yacoB)

23 | Crnoco0Obt Crioco0s1 pasaencuus cmeceit | J9. [IpocenBanue cmecu Bona, macio, I1: oBnaseHue ymeHuem ®dopMupoBaHue §16 1(yp0K
pasaeinenus M OYHCTKa BCHICCTB. MYKH U CaxapHOT'O IECKa. MYKa, caxap, OILICHUBAThH I/IH(i)OpMaHHIO, OTBETCTBEHHOT'O (C. 83785) 23_26)
cMmeceit Hexkoropsie npocreiimne Pazgenenue cmecu mopoiika | CUTO, BOPOHKA & Jomarnuit

cnoco6£ pa3)112:neHm cMeceil: | cepbl U &Kene3HbIX b aenmenSHaﬂ, BRUICIIITS B HEH THABHOC, OTIjOIHeHHH : OIIBIT
Pa3BUBAIOTCS HABBIKU yuébe,
MPOCEUBAHUE, OTCTAaUBaHUE, onuiok. Pa3nenenue cMecu | cTakaHbl, IECOK, . «Paznenenue
JIEKaHTaIus ¥ JIp. MOPOIIIKA CEPHI U TIECKa. cepa, JKeJle3HbIe BBINIONHEHNS J1aGopaTopHOH CTIOCOGHOCTH K cMecu
Paszenenie cMecH BOIBI I OIMIKH paboTHI MO MHCTPYKTUBHOM CaMOPa3BUTHIO, CyXO0ro
PacTUTEIILHOTO MacJia ¢ KapTO4KE U O(l)OpMJ'IeHPIH ce CaM006pa3OBaHPIIO, MOJIOKA U
TIOMOIIBIO IETTUTEIBHOM pe3yNIbTaToB. MO3HABATEIbHBIX pevHOro
BopoHkH. [{enTpudyruposa MHTEPECOB. MecKa»
HHe. P: ymenue opranuszoBartb IIpakTHuec
JO. Paznenenne cmecn BBINOJIHEHHE 3aaHHil Kkasi padora
CyXOI'0 MOJIOKa U PEYHOTO yautens. Passutie No
TecKa. 4. Bripanus
HaBBIKOBCAMOOIICHKH U A-He
caMoaHalu3a. KPUCTAIIOB
coJiu
K: ymenue pabotats B (noManHmit
rpymnmnax, 0OMEeHUBATHCS SKCIIEPUMEHT
uHpopManumei ¢ )
OJHOKJIaCCHUKAMH
24 ®unpTpoBaHUE PunpTpoBaHUE B 3. GunstpoBanue. Pazgen | Ilecok, Boaa, I1: opranu3oBBIBaTH CBOIO dopmupoBaHue §16
Ha60paTOpI/II/I, 6LITy " Ha €HHE CMECH BOABI U pEYHOTO q)HHBTp, MapJ, yqe6Hy}0 JICSITECIIbHOCTD; WHTEIJIEKTYaJIbHBIX (C. 86—87)
npousBojicTBe. [lonsaTue o necka. HOXHUUBL, HUTKH, | o610 maTh npaBmia 1 TBOPUECKHX [ToaroroBka
¢unpTpare A. @unetp MotTa. cangeTkn HOBeeHNs  pABOTH ¢ criocoGHoCTe, JIOKJIAZI0B
Bopouka broxnepa. OyMaKHBIC, «Hcropust
YcraHoBka it pecruparop, nabopaTopHLIM OTBETCTBCHHOTO BO3HUKHOBEH
UIBTPOBAHHS 101 IIPOTHBOra3 000pyI0BaHNEM B KaOUHETE OTHOIIIEHHSI K ust
BakyyMoM. PecriuparopHslie XUMHH; OCBAUBATb IIPUCMBbI 00y4eHHIO. IpOTHUBOTa3a
MAaCKH M MapJIEBbIE MOBSI3KU. », «H. .

3eIMHCKUI




JI. M3roroBneHue
OOBIYHOTO ¥ CKJIAAIAaTOTO
GbuIBTPOB U3 PUIBTPO
BaJIbHOM OyMaru uim
OyMakHOI canderku.
J0O. Usrotosienue
MapJIeBBIX MOBA30K KaKk
CPEIICTBA UHAUBUIYAJILHON
3aIUTHI B IEPUO]]
SMHUJEMUH TPUIIIA.
OtcranBaHue B3BECH
TTOPOIIKA JUTSL YUCTKH
TIOCY/IbI B BOJIE U €€
JIeKaHTaLUs

HCCIIEI0BATEIILCKOMN
JIESTCIIbHOCTH.

K: ruranupoBats yaebHoe
COTPYAHUYECTBO C YUUTENIEM
1 CBEPCTHUKAMH.

P: BBIOTHATH 3a7aHUS B
COOTBETCTBHUH C
MOCTaBJICHHOM IIEJIBIO;
CTPOUTH AITOPUTM JIEHCTBUI
10 OpPraHU3aIX CBOETO
pabodero MecTa ¢ yCTaHOBKOH
Ha (GYHKIIMOHAIBHOCTE;
IUTAHUPOBATh CBOIO
JEATEITBHOCTD TI0
PYKOBOJACTBOM yUIHTEIIS.

Ymp.5,6,9

25

Ancopbrus

[onstue 06 agcopOy u
aJicopOCHTAaX.
AXTHUBUPOBAHHBIN YTOJIb KaK
Ba)XHEUIIHI aJcOpOCHT, ero
UCTIOJb30BaHuE B OBITY, HA
MIPOU3BOJICTBE U B BOGHHOM
nene. YCTpoicTBO
MPOTHUBOTA3a

JJ. AncopbunonHsie
CBOIiCTBa
AKTUBUPOBAHHOTO YTJIA.
M. IIpotuBoras u ero
YCTPOUCTBO.

0. Ancopbuns
AKTHBHPOBAHHBIM YTIJIEM
KpacsIUX BELIECTB MEICH-
KoJIBL. AncopOuust
KyKYPY3HBIMH TaJI04YKaMH
MapOB MaXy4nX BEIECTB

Vromub
AKTHBHPOBAHHBIN
, pacTBOD TETNCH-
KOJIBI,
KYKYpY3HbIE
MMaJI0YKH,
OJICKOJIOH,
MPOTHUBOTA3

II: opranu3oBBIBaTH CBOIO
y4eOHYIO IeSTeTHHOCTB;
(hopmynupoBaTh OTBETHI Ha
BOIIPOCHI YUUTES,
y4acTBOBATh B IPYNIIOBOMI
paboTte; 0600mAaTh
U3y4dEHHBII MaTepual, 1enaThb
BBIBOJIBL.

K: BmageTsr MOHOJIOTMYECKOM
U TMANOTUYECKO# popMamu
peyH; CTPOUTH COOOIICHUS B
COOTBETCTBHUHM C Y4eOHOH
3a7a4Ci.

P: mpuauMaTh y4eOHYTO
3aJady; aJeKBaTHO
BOCTIPHHUMATh HH()OPMALNIO

dopMupoBaHue
OCO3HAHUSA
[CHHOCTH
3JI0POBOTO U
6e301acHOT0
o0Opa3za Ku3HU.

§16(c.87—
88)
VYup.10




YUUTECIIA; COCTABJIATH IJIaH
OTBCTA.

26 | ductmmasnus JucTuninsanys Kak mpouecc J9. Iomyaenne YueOHbIi I1: opranu3oBbIBaTH CBOIO ®opMupoBaHue §17.
BBIJICJICHHUS BCIIICCTBA U3 ﬂHCTHJ’[HHpOBaHHOﬁ BOJBI C JUCTUILIATOP, yqe6Hy}O JIEATEIBHOCTD; OCO3HAHUS JIOMa]_HHI/If/’I
KHUJIKOW CMECH. TTOMOIIBIO JTa00PaTOPHOH Koumnekmust (OPMyIHPOBATH OTBETEI Ha LLeHHOCTH OTIBIT
JuctunnupoBaHHas BoJia U YCTAHOBKH JUTS II€PETOHKU Hedrs u «Ouncrtka
. BOIIPOCHI YUHTEJIS; 3JI0POBOTO U
o0nacTu ee IPUMEHEHUSL. xuakocreid. Paznenenue He(TENnpPOIyKTHI, . 5 BOJIBI»
Kpucrammmszanus umm CMECH IlepMaHraHara u TaOJIULIB YHACTBOBATD B IPYIITIOBOH C30TIACHOTO Vip.1,2(Y)
BBITIAPUBAHHE. nuxpomara Kanus crocobom | IMepepaborka pabote; 0600maTh 00pasa JKH3HH.
Kpucrannuzauus u KpUCTaJIJIN3aLUH. HeTH M3YYCHHBIH MaTepHall, Aenarth
BbinapuBanue B madboparopun | J. Komnekuus «Hedts u BBIBOJIBI.
(xpucTaIM3aToOphl U HE(QTEIPOTYKTHI».
(dhapdopoBbIe HAIIKH [Is Karanusarop. K: BmameTs MOHOIOTHUECKOM
BBIIIAPUBAHUS) U IIPUPOJIE. J0. Ouncrka Bozbl W MANOrHIecKoi hopmamu
Ileperorka HeTu. pedu; CTPOUTH COOOIIEHHS B
HedrempomykTsr. .
COOTBETCTBUU C Y4eOHOM
®paxuroHHas HeperoHKa .
JKHIKOTO BO3LYXa sajaqen.
P: npuaMMaTh yueOHYIO
3a/auy; aJeKBaTHO
BOCIIPUHMMATh UH(OPMALIUIO
YUUTEIS.
OJI'OTOBKA U TaIbl BEIPAIIUBAHUS : pa3BUBaTb yMEHUE TOUHO U OpMUPOBAHUE OJArOTOBKA
27 | I 9 K o II
o0cyxaeHne KPUCTAJIJIOB COJIA. TpaMOTHO BBIpaXaTh CBOU YCTOMYUBOM K
TEXHUKH MBICITH, OTCTAUBATH CBOKO MOTHBALMH K TIpaKTH4eCko
BBITIOTHEHHS it pabote Ne
. TOUKY 3p€HHs B IIpoLiecce 00y4eHHIO Ha
MIPAaKTUIECKOH 5. Ounctka
paGoTsr Ne 4 « JUCKYCCHH, BBICTYNAThb C OCHOBE ANTOPUTMA | 1 pas o
Bripatysanue COOOIICHHUSIMHU. BBITIOJTHCHUS comn (c. 96)
KpHUCTaJII0B 3a/ia4u.
COEY P: BHOCHTB HEOOXOJMMBIE
(momarrHmMi JOTIOJTHEHHS ¥ KOPPEKTHBHI B
OIIBIT) croco0 AeicTBHUs B CiTydae

pacxoxKa€Hus dTajI0OHa,




peajIbHOIO ICUCTBUS U €T0
IIPOJYKTA.

[1: ymeTh ocymiecTBIsATh
CpaBHEHHE U KJIACCHU(PUKALIIIO
T10 33JJaHHBIM KPUTEPHUSIM

28

HUnempyxmaoie
no Th.

IIpaktuyeckas
pabora

Ne 5 «Ounctra
MOBAPEHHOU
com»

IIpakTuyeckas
pabota Ne 5.

Crakansl,
BOpOHKa, GPUIIBTP,
J1a0. IITaTHUB,
COJTb, TIECOK,
tapdop.gamxka,
BOJIa, CTCKIITHHAS
najgoyka

I1: cobmronate npaBuiIa
MIOBENICHUSI U PabOTHI C
1a00paTOPHEIM
00opyIOBaHHEM B KaOUHETE
XUMHH; OCBaHBAaTh IIPHEMBI
HCCIIEIOBATEIbCKON
JesATeNbHOCTH;
CaMOCTOSTEIILHO
(hopmynupoBathb
MO3HABATEIbHYIO 1IEJIb.

K: ctpouts coobmienns B
COOTBETCTBUH C y4eOHOU
3a/1a4cii; UCIOIb30BaTh
peyeBbIe CPEeICTBA IS JHC-
KyCCHUHU M apTyMEHTaIlui
CBOEH MO3ULIUN.

P: coznaBath anroputm
JielcTBUI IO OpraHu3aluu
CBOEro pabovero Mecra ¢
YCTaHOBKOI Ha
(YHKIIMOHAJIBHOCTB;
BBITNOJIHATh PAKTHUECKYIO
paboty.

®opMupoBaHue
IT03HABATEIBHOTO
WHTEpeca
MOTHBOB.
®opMupoBaHue
HaBBIKOB
HCIIONTb30BAaHUS
METO/IOB
HCCIIEIOBaHMUS,
YMEHHS
aHAIM3MPOBATh
YBHUICHHBIE OIBITHI




29 | Xumunueckue IlonsiTrie 0 XMMUYECKOH H. YcrpoiictBo kucnotHoro | PacTBopsl I1I: oprann3oBbBIBaTH CBOIO dopmupoBaHue §18.
peakuun. YCIOB | peakIuH Kak IIPOIecce OTHETYIIUTETIS. KHCJIOTHI, Y4eOHYIO eSTeNbHOCTD; MHTEIIEKTYanbHpIX | JlOMAIHKH
Ys IPOTEKaHWS U | IPEBPAIICHUSA OTHUX J3. «BynkaH Ha cToney. U3BECTKOBOM hOpPMyJTHPOBATh OTBETHI Ha U TBOPUYECKHX OIIBIT
MIPEKPALLEHUS BELLECTB B APYrUe. Y CIOBUS B3aumonelictBue BOJbL, BONPOCH YUHTEISE CIIOCOBHOCTEIL «M3roroBien
XUMHUYECKUX TEUYEHUsI U MIPEKPAILCHUS JKEJIE3HBIX OMUIOK U MpaMop, KeJe3o, . ue
peakiuit XUMUYECKUX PEaKInii. MOPOIIKA CEPBI IPU cepa, acbecrtoBas y4acTBOBATE B IPYMIOBON CaMOJEIBHOT

HarpeBanuu. [lonydeHne ceTka pabote; Gpopmymuposath 0
YIJIEKHCIIOTO ra3a npo0JIeMy; BBINIOJIHSTH OTHETYIIUTE
B3aMMOACHCTBHEM MpaMopa pediekcuro crroco6oB 1 s »
C KHCIIOTOH 1 0OHapyKeHHe YCJIOBUHM JEHCTBUS, KOHTPOJIb
€ro ¢ MOMOIIEIO ¥ OIIEHKY TIpoliecca 1
W3BECTKOBOU BOJBL.
pe3yIbTaTOB IESTEIBHOCTH.
Karanutnueckoe
pa3ioXkeHue NepoKcuaa
K: rutanupoBathb yaebHoe
BOJIOpOJA
(KaTanmm3aTop- THOKCHI COTPYAHUYECTBO C YUUTEIIEM
maprauua V) U CBEPCTHUKAMU; BIAJIETh
MOHOJIOTHYECKOH U
JMAIOTUYeCKOl (opMamu;
HCHOJIb30BATh PEUEBHIE
CpelCTBa AJIsl AUCKYCCUU U
apryMeHTaluu cBOei
MO3ULHH.
P: cocTaBiaTe maH oTBeTa;
(hopMynHpoBaTh yIeOHYIO
3a/aqy Ha OCHOBE
COOTHECEHUS TOTO, UTO YXKE
W3BECTHO yYaITUMCSI, U TOTO,
YTO eIle He U3BECTHO.

30 | IIpuzHaku [Ipu3Haku XUMHUYECKUX J3. Tlony4yenue ocanka YkcycHast I1: cobmoaaTh npaBuIa dopMmupoBaHue § 19.
XUMHYECKUX peaxrwmii. O6pa3oBaHue ruapokcuna meau (11) KHUCIO0Ta, coja, TIOBEIEHHS ¥ PabOTHI C MHTEJUIeKTyanbHbIX | [lOMaIlHui
peakiuit ocajKa, BBIJCICHHE Ta3a, peakuuei poOupPKH, 1O, 1aGOPATOPHBIM 1 TBOPYECKHX OTIBIT

TTOSIBJICHUE 3aIlaxa, oOMmenHa. Bosronka iona. CIMPTOBKA, By —— Yo— CHOCOBHOCTEH. «[IpurotoBn

U3MEHEHME 1IBeTa, BblAeIeHue | Brigenenue rasa us CTEKJITHHBIN e-HHe

WIH TIOTJIONIEHHE TeTIa. pacTBopa. KYTOJI, CITIYKH, XMMHH, OCBANBATE ?pHeMH PopmupoBanue JTIMOHA 1A
CHIHPTOBKA HCCIIeTOBATEIHCKON MO3HABATEIBHBIX Yip.2-6




JI. Baumopeiicreue
YKCYCHOU KHCIIOTHI C
MMUTHLEBOM COJION

(TunpoxapboHATOM HATPUA).

VYnaneHue nsATeH oT
pacTBopa Hoja.

JO. IlpuroroBnenue
JUMOHAIA

JeSITeTbHOCTH;, OCYILIECTBIIATh
pedieKCHIo Crtoco00B U
YCIIOBUI J€UCTBUSL, KOHTPOJIb
U OLIEHKY Tpoliecca U
pe3yIbTaTOB IESTEIBHOCTH.

K: ruranupoBats yaebHoe
COTPYIHUYECTBO C YUUTEIIEM
W CBEPCTHUKAMH, BIAJICTh
MOHOJIOTHUYECKOH U
JIUaoTHIeckor popmamu
pevn; BBIpaKaTh CBOM MBICITH
C IOCTaTOYHOM TOJIHOTOU 1
TOYHOCTBIO.

P: mpuamMaTs yueOHYyIO
3amady; aJleKBaTHO
BOCHPHHUMATh HHPOPMALHIO
YUHUTEIIA.

HUHTEPECOB U
MOTHBOB,
HalpaBJICHHBIX Ha
U3y4CHHE XUMUH.

Hncmpyxkmaosic
no Th.

IloaroroBka u
o0cyxaeHne
TEXHHUKH
BBITIOJTHEHHS
MPaKTUYECKON
paboThI

Ne 6 «M3yuenue
mporecca
KOppO3UH
Kenezan

IIpakTuueckas
pabora Ne 6.

IInacTuxoBsle
OYTBIIKH C
KPBIILIKaMH,00J1b
IIIHE JKEeJIe3HbIC
T'BO3/IH, MBLJIO,
HaXIadHAST
Oymara,lioBapeHH
asi collb,
BOJIOIIPOBO/IHAS U
KUIIIYEHAs BOJA.

IT: cobmomaTh mpaBmiIa
MOBEACHUS U PabOTHI C
1a00paTOPHBIM
o0opynoBaHueM B kKabuHeTe
XMMHWU; OCBaWBAaTh MIPHEMBI
HCCIIE0BATEIILCKON
JeSITeTHbHOCTH,
CaMOCTOSATEIIEHO
dhopmynmupoBaTh
MO3HABATENbHYIO LIEJb.

K: ctpouts coobuieHus B
COOTBETCTBHUH C Y4eOHOH
3aJjaueii; UCII0JIb30BaTh

dopMupoBaHue
II03HABATEIbHOIO
UHTEpEca U
MOTHBOB.
dopmupoBaHue
HaBbIKOB
HCIO0JIb30BAHUS
METOJIOB
UCCIIEOBaHMS,
YMEHUs
AQHAJIU3UPOBAThH
YBUJCHHBIE OIIBITHI

IIpakTndecka
s paboTa Ne
6.

N3yuenue
npoliecca
KOPpO3uu
xKeresa
(momanrHmit
OTIBIT)




pedeBble CpeaCcTBa I IUC-
KyCCHUHU M apryMEHTalluA
CBOCH IO3UIUH.

P: coznaBate anroputm
JIECTBUH N0 OpraHu3aluu
CBOETO paboyero MecTa ¢
YCTaHOBKO Ha

(YHKIIMOHAIBHOCTH;
BBITIOJIHATH NTPAKTHYECKYIO
paborty.

31 | O6oOmenne n Crioco0b1 pa3feneHus cMeceit. 3anaHus Ha I1: opranu3oBbIBaTH CBOIO ®dopmupoBaHUE IToaroroska
aKTyanu3anus IIpu3Haky U ycaoBUA KapToyKax Y4eGHYIO ICATENbHOCTD; YCTONYHBOI K
3HaHWUH 110 TeMe XAMHWYECKUX PEaKITHi. OPMYIHPOBATH OTBETH Ha MOTHBAITHH K KOHTPOJIEHO
«SIBnenus, mpo . 5 it pabote Ne2
HCXOISIIIC C BOTIPOCHI YIUTEJIS; ) 00y4eHHIo Ha
BeLLLECTBAMID. y4acTBOBATh B TPYIIIOBOI OCHOBE aJITOpUTMa
T[ToAroTOBKa paboTe; 0600maTe BBITIOJTHEHNS
K KOHTPOJILHOH W3Yy4eHHBIN MaTepHal, AenaTh | 3a1ad.
pabote Ne2 BBIBO/IBI.

K: mnanupoBath yuebHoe
COTPYAHUYECTBO C YUUTEIIEM
¥ CBEpCTHHUKAMHU.

P: mpunumars yueGHyIO
3a/auy; aJeKBaTHO
BOCIIPUHUMATh UH(OPMALIUIO
YUUTENS.

32 | KonrtpomasHas KonTpoJsbHas WNHuBuyanbHbI IToaroroBut
pabora Ne 2 o padora Ne 2 € 3aJaHys Ha b COOOLIEHNUS
TeMme «SIBneHus, KapTo4Kax Ha TeMy
MPOMCXOISIIHNE C «Bernaroniue

BCIICCTBaAMU»

Csl pyccKue




y4eHble-

XUMUKH».
T'JIABA IV. PACCKA3BI 11O XUMHUHU (2 yaca)

33 | Yuennueckas Bxuan, BHECEHHBIN PyCCKMMU ITopTpeTsr I1: ocymiecTBIATH MOUCK U dopmupoBaHUE (c. 111 -
KOH(pepEHIHS YYEHBIMH — XUMHKaMU B yueHbix M. B. 0T6OpP HCTOYHHKOB HHTEIIEKTYaTbHBIX 122)
1.«Borpatommuecss | pasButHe xuMuu. JKusHb 1 JlomoHoOCOBa, He06X0 MM HHpOpMaLHH; ¥ TBOPYECKNX IToaroroBut
pycckue ydyenble- | nesitenbHOCTH M. B. A . b cooOIIeHNE

CHCTEMAaTH3HPOBAThH CIIOCOOHOCTEH,

XUMHKHY. JlomoHOCORa, Menpeneena, i «Moe
0 >xu3HU U . Y. Menpeneena, A.M. Byraeposa HHPOpPMALMIO; OTBETCTBCHHOTO moduMoe
LEATEIILHOCTH A. M. BytiepoBa U T.I. (opmynrpoBaTs pobieMy; OTHOLICHMA K XUMHUYECKOE
M. B. Y4acTBOBATh B IPYIMIIOBOM 00y4eHuto; BEIIECTBOY.
JlomonocoBa, /1. pabote; 0000IIaTh U AeIaTh [M03HABATEILHOIO (06
U. Menneneesa, BBIBOJIBI 10 H3yICHHOMY HHTEpeca 1 OTKpBITHH,
A. M. byrnepoBa 3 ) MaTepuay. MOTHBOB MOJIyYEHUH U
2. Bxnan «He3ameTHslil Tpyn» y4EHBIX- JIOKyMEHT. 3HAYCHUU
YIEHBIX-XUMUKOB | XUMHUKOB, TPHOIMKABIIIHA ¢ueM o padote K: 0OMCHUBATHCS MHCHISIMY DopMupoBaHe BEIOPaHHOTO
B Benukyro ITobeny B BOB. XUMHUYECKUX XUMHUYECKOT

. B I1ape; CIyIIaTh HNaTPUOTUIECKOTO
[Tobeny nabopaTtopuii U 0 BEIIeCTBA)
COBETCKOTO XUMUYECKHX OJIHOKJIACCHUKOB ¥ IOHUMATh | OTHOIIEHUS K
HApoJa B TIPOM3BOICTB B UX MO3ULHIO; HAXOIUTh HUCTOPHUU POIHOI
Bemuxkoii TBITY B TOJBI OTBETHI Ha BOIIPOCHI, CTpaHBbI
OTtedecTBEHHOU BOMHBI. (l)OpMyJ'H/IpOBaTI) ux.
BoMHe 1941-
1945r.

P: npuanmars yaebHyto
3ajavy; aIeKBaTHO
BOCIIPHHUMATh HH(OPMAIIHIO
YUYHTEIS; COCTABIISATH IIJIaH
OTBETA; COCTABIIATH BOIPOCHI
K TEKCTY, pa30uBaTh €ro Ha
OTJCIHHBIE CMBICTIOBBIE
YaCTH; OCYIIECTBISAT
MTOCTAaHOBKY y4eOHOH 3a/1a9u




Ha OCHOBC COOTHECCCHUA TOIO,
YTO YK€ U3BECTHO YHallIUMCH,
" TOT'0, YTO €11C HC U3BCCTHO.
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Kounkypc
COOOIIEeHHI
yuamuxcs «Moe
JrI00UMoe
XUMHYECKOE
BelectBoy. 00
OTKPBITUH,
MOJTyYCHUU U
3HAYEHUU
BBIOPAaHHOTO
XUMHYECKOTO
BEIECTBA

MHOFOO6paBI/I6 XUMHNYCCKUX
BCIICCTB.

Kuanru mis
JIOTMIOJIHUTEIHHO-
TO YTEHHS I10
XUMUH,
TIPE3CHTAINH O
XUMHAYECKUX
BEIECTBAX

I1: ocymIecTBIATh MOUCK U
0TOOp UCTOYHUKOB
Heo0XoMMol HH(OPMAIIH;
CHCTEeMaTH3HPOBaThH
HHPOPMAIHIO;
($opmynupoBaTh npodiiemy;
y4acTBOBATh B IPYIIIOBOI
paboTe; 006001IaTh U IeNaTh
BBIBO/IBI 110 H3YYEHHOMY
MarepHany.

K: oOMeHuBaThCs MHEHUSMH
B I1ape; CJIyIaTh
OJJHOKJIACCHUKOB W IIOHUMATh
UX TO3MIHIO; HAXOINUTh
OTBETHI HA BOIIPOCHI,
(hopMynHpOBATH HX.

P: npuruMate yueGHyI0
3ajady; aJleKBaTHO
BOCIIPUHMMATh UH(QOPMALIUIO
YUYHTEIsS; COCTABJISTH IJIaH
OTBETa; COCTABJIATH BOIPOCHI
K TEKCTY, pa30MBaTh ero Ha
OTJICTIbHBIE CMBICIIOBBIE

®opMupoBaHue
HMHTEJUICKTYaIbHBIX
U TBOPYECKUX
CIOCOOHOCTEH,
OTBETCTBEHHOT'O
OTHOIIICHHUS K
00y4YeHHIO;
TO3HABATEIHHOTO
HHTEpeca u
MOTHBOB




YaCTH; OCYIIECTBIIATh
MOCTAaHOBKY YUEOHOM 3a1a4u

Ha OCHOBE COOTHECEHHS TOTO,
YTO YK€ U3BECTHO YUaIIUMCS,
U TOTO, YTO €II¢ He U3BECTHO.
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YuyeOHO-MeTOoANYECKOEe H MAaTepHAJLHO-TeXHMYeCKoe ofecrneyeHre 00pa3oBaTeILHOro npoiecca
OcHoBHas iMTEpaTypa:
e Tabpuensa O. C., Octpoymos . I'., Axne6unun A. K. «Xumus. BBonHbIi Kypce. 7 kimace» .- ydeOHoe mocoOue st yuamuxcs. - M.: Jlpoda,
2019 r(wwwi/file.11klasov.net Xumus. Bronusiii kypc. 71 — [Mabpuensa O.C., Octpoymona U.I'., Axneoun A.K.)
e Tabpuensu O.C., lllunapesa I'.A. Xumus: MeTonuueckoe mocodue K MpomneAeBTHIECKOMY Kypey «Xumus. BBogHswiii kypc. 7 kimacey. - M.:
Hpoda, 2016 r. (mporpamma, TeMaTHUECKOE IIAHUPOBAHNE, PEKOMEHIAIIHH).
JlonoJIHUTeIbHAS JTUTEpPaTypa:
1.  AmuxGepona JI. FO. 3anumarensHas xumust: Kaura mis yuammuxcs, yautenei u poaureneid. — M.: ACT-ITPECC, 1999.
2. AmukOeposa JI. 0., Pykk H. C. Ilone3nas xumusi: 3a1aun u ucropuu. — M.: [Ipoda, 2005.
3. bynsruena H. B. B mupe kom0, niau [loromctBO oHOTO mMy3bIps. / Xumus B mikone. — 1997. — No 3. —¢. 70 —72.
4. Typesuu A. E., Ucaes /I. A., [lonrak JI. C. ®uzuka. Xumus. 5—6 k1. Metogumdeckoe nocooue. — M.: [Ipoda, 1995.
5. 3Baropckuii B. B. Ormm mnoremnsle. DeiiepBepk: wucrtopus, teopus, mnpaktuka. — M.: [koma wmm. A. H. Kommoropora
«Camoo0pazoBanuey, 2000.
6. 3aHuMaTeNbHBIC OMBITHI C BEIIECTBAMHU BOKPYI HAc: WIIIOCTPUPOBAHHOE MOCOOME JI IIKOJBHUKOB, M3YYalOIIMX €CTECTBO3HAHHE,
xumuio, dkosoruto/ABT. H. B. I'py3nesa, B. H. JIaBposa, A. I'. Mypasses.- CII6.: Kpucmac, 2003.
7.  Kamuu mupa. — M.: ABanTa+, 2001.
8. Kpayzep b., ®pumanta M. - Xumus. Jlabopatopusiii npaktukym. — M.: Xumus, 1995.




9. Kysnenona H. E., lllatanoB M. A. O6y4eHre Ha OCHOBE MEeXINpeaMeTHON uaTerpannn. 8—9 k1. — M.: Benrana-I'pad, 2005.
10. Xwumus u obmectBo: [lep. ¢ anrn. — M.: Mup, 1995.

11. Xwumwusa. HurepecHsle ypoku: / At.-cocT. B. H. I'onmoBuep. — M.: HIIDHAC, 2005.

12. Mrpemmuep I'. U., Tnuyruna I'. A. Aunaktiuaeckue urpsl npu o0yueHnn xumuu. — M.: [Ipoda, 2004.

13. B. A. Kpunman. Knaura nns ureHus no Heopranmueckoi xumuu:, M., [Ipocsemenue, 2003 r

14. Xwuwmus B Tabnunax: A. E. Haconora, M., lpoda, 2004 r

15. Xwumusa B popmynax: B. I'. UBanos, O. H. I'esa. /Ipoda, 2004 r

16. 111 Bompocos mo xumuw 11 Beex: [1. bener, B. [Tymmp, M., [Ipocsemenne, 1994 v

17.  Yro mbl 3HaeM o xumuu?: FO. H. Kykymkun, M., Beiciias mxona, 1993 r

18. IlpoektHas mesTenbHOCTD y4-csi. Xumus.: H. B. lllupmmna, Bonrorpan, Yuurens,2007 r

HNHTepHeT-pecypcebl:

http://him.1september.ru/ I'azeta "Xumus" u caldt mist yuutens "5 uay Ha ypok xumun"
http://www.openclass.ru/ caiit oopa3zoBaTeabHbIii OTKPBITHIN KJIaCC

http://pedsovet.su/ caiit [lencoser.py ( mpe3eHTanuu, pa3paboTKy. .. )
http://www.uroki.net/ Bce as yuntens Ha caiiTe Y POKU.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHBIX mporpaMm u npeseHranuii PycEny
http://ru.wikipedia.org/wiki/3arnaBHas_cTtpanuiia Bukurenus Ha pycCKOM SI3bIKE
http://window.edu.ru/ Enunoe okuo JlocTym kK 00pa3oBaTeIbHBIM pecypcam
http://festival.1september.ru/ ®ecruBanp negaroruueckux uaei «OTKPHITHIA YPOK»
http://www.uchportal.ru/ Yaurenabckuii moprai

http://www.spishy.ru/referat xomnekuus pedepatoB It ydanuxcs

JlaGopaTopHoe 000opy10oBaHue

[udposas nadopatopus «Releony» no xumum, 6azupyromiascs Ha Todke pocTa eCTECTBCHHOHAYYHOTO HAIPABIICHUSI.
- OBLJEE U BCIIOMOI'ATEJIBHOE:

[taTuB 1a00paTOPHBIN XUMUYECKHIA,
[ItatuB 1yst mpoOUPOK

[[umnup! TUTENbHBIE

AnTedka MeIULIUHCKAS

Jlocka /J1s CyIIKH JIaOOpaTOPHON MOCYIBI
Epum nist MbIThS TOCY B

IlepuaTku pe3suHOBBIE

Becsl yueOHbIe ¢ pazHOBECAaMU


https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1460495321499000&usg=AFQjCNEwd1N7f6SjOwPeeussHoftzpxfMQ
https://www.google.com/url?q=http://www.openclass.ru/wiki-pages/30699&sa=D&ust=1460495321500000&usg=AFQjCNH4UZMMn9zFTVZCaMy25UEiiXodjQ
https://www.google.com/url?q=http://pedsovet.su/load/97&sa=D&ust=1460495321500000&usg=AFQjCNELeM76DPfsdm1VZuhGHU3qXolw7w
https://www.google.com/url?q=http://www.uroki.net/&sa=D&ust=1460495321501000&usg=AFQjCNFOzXCfRWDbvN5kgrq1d01N6VljXg
https://www.google.com/url?q=http://www.rusedu.ru/subcat_37.html&sa=D&ust=1460495321502000&usg=AFQjCNGaZ2LddkdIoHXgS89Pvi65BUNlGw
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0&sa=D&ust=1460495321502000&usg=AFQjCNHD1Z-s_UI1t6ZzFWoRoPLorm2rdA
https://www.google.com/url?q=http://window.edu.ru/&sa=D&ust=1460495321503000&usg=AFQjCNFcgn4B8iFX2MMOtrd1dS1zwZECgw
https://www.google.com/url?q=http://festival.1september.ru/&sa=D&ust=1460495321503000&usg=AFQjCNHuuMVDx0GuG7nQiuhnQUH16ydPvw
https://www.google.com/url?q=http://www.uchportal.ru/&sa=D&ust=1460495321504000&usg=AFQjCNFMw55sqqzaX_XQGj2BVKRgh6IMcg
https://www.google.com/url?q=http://www.spishy.ru/referat?PHPSESSID%3De9q5bs0gqq0q24jma6ft8rr135&sa=D&ust=1460495321504000&usg=AFQjCNEco9RychPzmwoc-Hu5BdBDCG0Ssg

KoMmrutekT mocy sl ¥ IpUHAAICKHOCTEN 7151 pabOThI C MAJIBIMU KOJIMYECTBAMHU BEILIECTB
CrnupToBka nabopaTopHast

- IIOCY]IA:

Bopounk#, k011661, OFOPETKH, CTEKJISIHHBIE TPYOKH M MAJIOYKH, CTAKAHBI, CTYIIKH C IECTHKAMH,

YalllK{ BBINIAPUTCIbHBIC
-XUMHWYECKUE PEAKTHUBbI U MATEPHAJIBI:

MerTannsl u HEMCTAJJIbl, OKCHUIbI MCTAJLJIOB, TUAPOKCHUAbI, COJIM, KUCJIOThI, HHANKATOPLI, roprovasd KUAKOCTb I CIIMPTOBOK, OPraHN4YCCKUC BCIICCTBA

— HeoOxoaumbIe s BemoaHerwus [/, JI/O u I1/P
- OFBEKThHI HATYPAJIbHBIE:

Konnexuu ractmace, BOJIOKOH, METAJUIOB M UX CIUIABOB, BUJIOB TOIUIMBA, KaY4yKOB, MUHEPAJIBHBIX YIOOPEHUH, MUHEPAJIOB U TOPHBIX MTOPOJT
- TABJINI]BI:

IlopTpeTsl y4EeHBIX-XMMUKOB
KommiexT Tabmnui 1eMOHCTPALMOHHBIX 110 XUMHH.

1IPHJIO’KEHUE

IIpumepHble KOHTPOJILHO-U3MePHTEIbHbIE MAaTEePUAJIBI IO XUMHUH 7 KJIace
KonTposbnas pa6ora Ne 1 mo teme «MaTeMaTuka B XMMHI»
1 Bapuaunt
1.PaccunTaiiTe OTHOCHUTEIIbHBIE MOJICKYIISIPHBIC MacChl BemiecTB 1o ux ¢opmymnam: Brz, H20, CO2, H2SO4, KOH, BaCl,. 3nadenust OTHOCUTEIBHBIX
aTOMHBIX Macc Haiaute no Tabnune J.M. MenaeneeBa, OKpyriauTe UX A0 IENIbIX YHCET.
2.PaccuuTaiiTe MaccoBbIC JOJU 3JIEMEHTOB B BelecTBax: a) yriaekuciaoM raze CO»; 0) cynsduae kanpius CaS; B) HatpueBoii cenutpe NaNOs; r)
okcune aimomuuusa AloOs.
3. PaccuuraiiTe MaccoBbI€ 10JIM KHCIIOpOJia B BellecTBax: a) yriekucioM raze COz; 0) okcune kanbius CaO; B) Hatpuesoii cenurpe NaNOs; 1)
okcuae amomunus AlxOz.
Koutpoabnas padora Ne 1 no teme «MaremMaTuka B XMMHID)
2 BapuaHT
1.PaccunTaiiTe OTHOCHTEIIbHBIE MOJIEKYIISIpHBIE Macchl BemecTB 1o ux ¢popmymnam: Clo, Na2O, CaO, HsPOs, LiIOH, Znl,. 3HaueHuss OTHOCHTEIBHBIX
aTOMHBIX Macc Haiaute no Tabnune J.M.MenaeneeBa, OKpyrinuTe UX A0 HENbIX YUCEIL.
2.PaccunTaiiTe MacCoBBIC JTOJIM SJIEMEHTOB B BellecTBax: a) yrapaoM raze CO; 0) kapounae kanbius CaCy; B) kanueBoit cenmurpe KNO3z; 1) okcue
6apus BaO.
3. PaccuuraiiTe MaccoBbie 10U yIiiepoja B BemecTBax: a) yriaekucioM raze COz; 6)kapoune kanbuus CaC; B) kapbonare kanbius CaCOs; 1)
yrapHoM rasze CO.
KonTposnnasi padora Ne2 no teme «SIBjieHNsl, MPONCXOASIIINE ¢ BeIECTBAMI»



Nel. Bam naHbl TpH ci1oBa, 00beIUHEHHBIX 0OLIMM Npu3HaKoM. Orpenenure 3TOT IPU3HAK.

a) CONPUKOCHOBEHUE (BEILECTB), HArPEBaHUE, KATAJIN3aTOPBI.

0) uentpudyrupoBanue, aacopOLUs, KPUCTATUTH3AIIS

Ne2. Vkaxure npu3Haku XMMHUUYECKUX PEAKIIUA:

a) IpUropaHue Macja BO BpeMs IPUTOTOBJICHUS UL,

0) B3aUMOJICHICTBHE TTUIIIEBOM COJIBI M IMMOHHOM KHUCIOTHI

Ne3. 3anonnaure nponycku:

a) B muiecoce 3arps3HEHHBINA BO3/TyX OCBOOOXKIAETCS OT MBLIH .

1) orctauBanuem 2) neperonkoir 3) punbrpoBaHueM 4) TUCTHIUIALKEH 5) MpocenBaHUEM

TaK KaK MOJICKYJBI BO3/IyXa W YaCTHUIIBI IBUIA UMEOT. . ..

1) pa3Hslii pa3mep 2) pa3Hyl0 Maccy 3) pa3Hblii 1BET

Ne4. Paznenute nepeuncaeHHBIC SIBICHUS HA XUMUYECKUE U (PU3UUECKHE:

a) BOCIUTAMEHEHHE CITUYKH; 0) CBEUCHHUE AIIEKTPOJIAMIIBL;, B) TOTEMHEHUE CEPEOPSTHOMN JIOXKKH; T)CKHCAHNUE MOJIOKA; /T)MCIIapEHUE BOJIBI; €)HAarpeBaHUe
MUHEPaJIBLHOM BOJIBI; K )IIABJICHUE CTEKJIA; 3)pKaBJICHUE Keje3a; W) 3aMEpP3aHHUe BOJIbI

Ne5. Bam npenaraercs Tpu cinoBa. Mexy NEpBbIM U BTOPBIM CYILIECTBYET ONpee€HHas cBsi3b. HaliquTe ci10Bo, Tak K€ CBSI3aHHOE C TPETHUM.
a) Kpucrannmzamus — MeIHBINH KyopoC; TUCTUIUIALMS - ?

0) Jlyunna — kucnopop; ¢denondraneu - ?

Ne6. Bam nans! uetsipe cioBa. Tpu U3 HUX 00beJUHEHBI 0OLIMM ITpU3HaKoM. YeTBEpToe K HUM He noaxoauT. Haiinute ero u o0bpsicHUTE, TOYEMY BbI
BbIOpaIM KIMEHHO 3TO CJIOBO.

a) beHsuH, Boga, KepoCuH, CoOJIsp.

0) I'a3, ocayok, TemioTa, Bpems.
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