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Pabouas mporpamMMa BHEYPOUHOH JEATETBLHOCTH COCTaBJIEHA Ha OCHOBE MPOTPaMMBbI MPOMEAEBTUYECKOTO Kypca XMMHUM UL ydalluxcs 7 Kiacca
ocHoBHo# mkojel O.C.I"'abpuensna, U.I".Octpoymogra.

[Tporpamma paccunrtana Ha 34 yaca, 1 pa3 B Hezer0., IPAKTUIECKUX paboT - 6

Jnia peanuzanuu paboueit mporpaMmbl UCHIOIB3YETCs Y4€OHO-METOAMYECKUNA KOMIUIEKT,

Brurouatonuit: yueonuk: O.C.I'abpuensn, U.I.Octpoymos, A.K.Axnebunun, «Xumus. BBogusiid kype» 7 kinace, Mocksa, [Ipoda, 2014, pabouyro
TeTpaab K yaeoHomy nmocoouto O.C.I'abpuensna, U.I'.OctpoymoBa, A.K.Axiedbununa, «Xumus. BBomHbIi Kype» 7 Kitacc.

[Iporpamma BBeeHa B 4YacTh y4eOHOTrO IJIaHA IO BHEYPOYHOM ACATEIBHOCTH, (OpPMHpPYEeMOH 00pa3oBaTeIbHBIM yupexiacHueM. Pabouas
IporpaMMa COCTaBJICHa B COOTBETCTBUU C TpeOoBaHusMU DenepansbHOTO TOCYJapCTBEHHOTO OOpa30BaTEIbHOTO CTaHAapTa OCHOBHOI'O OOIIEro
obpazoBanus. Cojaepx’aHue MPOrpPaMMbl COOTBETCTBYET MPHUOPHUTETHBIM HANpPAaBICHUSM MOJCPHU3AINUA CHCTEMbl OOpa30BaHUS M HaIpaBJICHA HA
dbopMupOBaHHE Y MOAPOCTKOB MO3HABATEIBHOIO MHTEpPECA K M3YyYEHUIO 3HAHHUI MO MpeaMeTaM eCTECTBEHHOHAYYHOTO HAINpPAaBIICHUS, BBISBICHHE U
pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEHN, MHTEPECA K HAyYHO-MCCIIEI0BATEIBCKON IEATETbHOCTH.

HoBu3Ha mnporpamMMmbl: mporpaMmbl 3aKIOYaeTcs B HHTErpaluy MPEAMETHON MNpo(UIbHONW NeATeNbHOCTH €CTECTBEHHO-HAY4HOM
HaIpaBJIeHHOCTH. VIHHOBAIIMOHHBIN MOJX0/I OCYIIECTBIISIETCS B XOJ€ pean3allii WHHOBAIIMOHHON MPOEKTHO-UCCIIEI0BATEILCKON JIESITEIIbHOCTH Ha
OCHOBE UCTOJIb30BaHUSI BO3MOKHOCTEHM €CTECTBEHHBIX HAYK: OMOJIOTUHU, XUMUU, SKOJIOTHH.

OcHoBHBIC IEJIN Kypca:

* IOATOTOBUTH yYAIIUXCS K U3YUYEHHUIO CEPhEZHOT0 YUeOHOT 0 MPEMETA;

* pasrpy3uTh, HACKOJIBKO 3TO BO3MOYKHO, KypC XMMUHU OCHOBHOM HIKOJIBI,

* cpopMUpOBaATH YCTOMYMBBIN MTO3HABATEIIbHBIA HHTEPEC K XUMUH;

* 0TpaboTaTh T€ MPEIMETHbIE 3HaHUS, YMEHUS M HAaBBIKH (B TIEPBYIO OUepe/ib AJIs IPOBEACHUS SKCIIEPUMEHTA, a TaKKe JJIS PEIeHUs pacu€THBIX 3a1a4
110 XMMUH), Ha KOTOPbIE HE XBAaTaeT BPEMEHHU IIPU U3YYEHUU XUMHH B 8 U 9 Kiaccax;

* [I0Ka3aTh APKUE, 3aHUMATEIIbHbBIE, YMOLIMOHAIBHO HACBILIICHHBIE AM30/Ibl CTAHOBIICHHS U PA3BUTUS XUMHUH, KOTOPHIE YUUTENIb IOYTH HE MOXKET cebe
MIO3BOJIUTH B BEYHOM LIEHTHOTE Yy4EOHOTO BPEMEHH;

* HHTErPUPOBATH 3HAHUS IO PEMETAaM €CTECTBEHHOT'O LIUKJIa OCHOBHOM IIIKOJIBI HA OCHOBE YYEOHOM TUCHUIUTMHBI «XUMHU».

JUis TOCTHKEHMSI 3TUX 1IeJIe aBTOpaM MPUILIIOCh OPUEHTUPOBATHCS HA TO, YTO KypC MPOTEIEBTUKU HE MPEYCMOTpEH (eaepatbHbIM 0a30BbIM
yueOHbIM [T1aHOM 1 U3y4yeHHe ero B IIKOJIe — UCKIIIOYUTEIbHO HHUIMATUBA PYKOBOACTBA. [109TOMY yueHUKH, KOTOpBIE MPUCTYNAIOT K
00s13aTeTbHOMY M3YyUEHHUIO XMMHH B 8 KJlacce, OKaXKyTcsl B HEPAaBHBIX YCJIOBHSX: OHU BOOOIIE HE N3Yy4alIl MPONENIEeBTUKY, IPYTUe U3ydalu e€ u3
pacuéra | yaca B HeJlet0, TPEThH — U3 pacuéTa 2 yaca B HeJleno. Takoe MoJIoKeHHe HEKOPPEKTHO B CBETE 3aKOHa O 3amuTe pedbénka. CrenoBaTenbHo,
aBTOPBI HE UMEJIU ITpaBa MPU KOHCTPYUPOBAHUH CBOETO Kypca BKIIOYaTh B HETO CUCTEMHBIE 3HAHUS OCHOBHOTO Kypca XUMHUHU, IPEyCMOTPEHHOTO
CTaHJapTOM XMMHUYECKOTO0 00pa30BaHus A1 OCHOBHOM IIKOJIBI.

ABTOpaM Ka)KeTCsl, YTO OHH PEIIMIIU 3Ty MpoOemy.
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OcHoBHBIE 321244 Kypca:

1. lath yvammumcsi TpEACTAaBICHHE O XUMHUHU, O €€ IMEPBOHAYAIBHBIX IMOHATHUSIX HA HKCIEPUMEHTAIBLHOM K aTOMHO-MOJEKYJISIPHOM YPOBHE
(MoJekysa, aToM, YUCTOE BEIIECTBO U CMECh, XUMUYECKUN IJIEMEHT, MPOCTHIC U CJIOKHBIE BEIIECTBA, 3HAKU XUMHUYECKUX JIEMEHTOB);

2.ChopMupoBaTh yMEHHS HAOTIOAATh U OOBSCHATH XUMUYCCKUE SIBJICHUS, TPOUCXOSAIINE B IPUPOJIC, OBITY, IEMOHCTPUPYEMBIC YUUTEIIEM;

3.ChopmupoBarh ymMmeHHE O€30MacHONM pPabOTHI C BEIIECTBAMH, BBIOJHATH HECIOXXHBIC XMUMHUYECKHE ONBITHI, COOJIOAATHh IMpaBUiia TEXHUKH
0€30I1aCHOCTH;

4.BocnUTHIBaTh AJIEMEHTBI 3KOJIOTUYECKON KYIbTYPHbI;

5.Pa3BuBaTh JOTHKY XUMUYECKOTO MBIIUICHUS.

6.DopMHUpOBaTh y yHalIUXCS YMEHUE TPUMEHSTH MOJTYYCHHBIC 3HAHUS K PEIICHHUIO MPAKTUYECKUX 3a]1a4.

7.PemaTh 3amauyd Ha BBIYMCIECHHE MAaCCOBOW JOJIM 3JIEMEHTAa B BEIIECTBE, MACCOBOM JIOJIM PACTBOPEHHOrO BEIIECTBA, HAa CMELIMBAHUE,
pasz0aBiieHHE U KOHIICHTPUPOBAaHUE PAaCTBOPOB.

Mcxonsa 3 3amad oOydeHus, cnenuduka Kypca B TOM, YTO OH C OJIHOW CTOPOHBI JOJIKEH CIIOCOOCTBOBATH (DOPMHMPOBAHUIO XMMUYECKOM
KYJIBTYPBI, ¢ JIPYIOil CTOPOHBI — 3aJI0KHTH (DYHAAMEHT Ul JaJIbHEHMIIEro M3yYeHUs XMMHS B CUCTEMHOM Kypce 8-11 kiaccoB, HE 3aBHCHMO OT
BBIOpaHHOM IIKOJIOW mporpamMMbl. C y4eTOM BO3PACTHBIX IICHXOJOTMYECKHX OCOOEHHOCTEH VYaIIMXCS KypC HACBIIMIEH IEMCTBUAMH, pabOTOH C
pa3IUYHBIMU O0BEKTAMU, IPEIMETAMHU: OH CTPOUTCS HA OCHOBE IIPOCTEMNIINX SKCIIEPUMEHTOB M HAOIIOACHMIA.

JlanHast TuCHUIUIMHA, HApALY ¢ OMONIOTHEeH, SKonoruen, GU3NKON U T.I1., BXOAUT B 00pa3oBaTelibHYI0 001acTh «EcTecTBO3HAHUEY.

[TporpaMma mocTpoeHa ¢ y4eTOM MEKIPEAMETHBIX CBA3€H ¢ KypcoM (U3HMKH Kiacca, OMOIOruH, IKOJIOTUH, MATEMATHUKH.

[To okOHUYaHHIO U3y4YEHHUS MPOIEAECBTHYECKOTO Kypca OOydaromUics JOJDKEH MPUMEHSTh MOJyYEHHbIE 3HAHUSA U YMEHHUS Il 0€30MacHOro
UCIOJIb30BAaHHUs BEILIECTB U MaTEpUajoB B OBITY, CEIbCKOM XO34WCTBE U Ha MPOU3BOJICTBE, PEUICHHUS MPAKTHUYECKUX 3a]au B MOBCEIHEBHOW >KU3HHU,
MPEAYNPEKACHUS IBIICHUN, HAHOCSIINX BPE/]] 3/I0POBBIO YEJIOBEKA U OKPYKAIOIIEH cpeie.

Kypc coctout u3 4eTbIp€x 4vacteu — TeM.

IlepBasd Tema Kypca «XUMUsA B LICHTPE €CTECTBO3HAHKAY - TIO3BOJIAET aKTyaIM3UPOBAaTh XMMUYECKUE 3HAHUS YUallUXCs, TOJy4YCHHBIE Ha ypOKax
MPUPOOBEACHMS], OMOJIOTUH, reorpaduu, GU3NKU U IPYruX HayK o mpupoje. Takol moaxo/ NO3BOJSET YMEHBIIUTD [ICUX0JI0THYECKYI0 Harpy3Ky Ha
y4YallUXCs, CBA3aHHYIO C MOSBICHUEM «HOBOI'O» IIPEAMETA, CMEHUTh TPEBOXKHBIE OXKUIAHUS HA MTOJOKUTEIbHBIE DMOLIUU BCTPEUU CO CTAPBIMU
3HaKOMbIMIY. [lapaienbHO MPOBOJUTCS MBICIIb 00 HHTErPUPYIOLIEH POJIM XUMHH B CUCTEME €CTECTBEHHBIX HayK, 3HAYUMOCTH TOTO MpeIMeTa s
YCHELIHOT0 OCBOCHUS CMEKHBIX ITpeIMeTOB. B KOHEUHOM cueTe, Takas MEXIpEAMETHAs MHTErpauusi crocoOCcTBYeT (OPMUPOBAHUIO €IUHOM
€CTECTBEHHO — HAYy4YHOM KapTHHBI MUpa YK€ Ha HauyaJbHOM 3Tare 00yuyeHUs] XUMHH.

B cooTtBercTBUE € TpeOOBAHUAMHU IOCYIaPCTBEHHOIO 00pa30BaTEIbHOTO CTAHIAapTa B Kypce MOAUEPKUBACTCS, YTO XUMUS — HayKa
sKcnepuMeHTanbHas. [loaTomy B 7 Kiacce paccMaTpUBarOTCS MOHATHS, KaK «3KCIIEPUMEHTY, «HAOTIOICHUEY, «M3MEPEHUEY, KOTIHUCAHUEY,
«MOJAEINPOBAHUEY, «TUIIOTE3a», «BBIBOIY.

st oTpabOTKM MPAKTUUECKUX YMEHUH M HaBBIKOB aBTOPHI OTOOPAIM HECIIOKHBIE M ICUXOJIOTUYECKU JOCTYITHBIE [T CEMUKIACCHUKOB
1abopaTopHbIE U MPaKTUUYECKHe pabOoThl, 3HAKOMbIE UM 0 HaYaJIbHOMY KypCY €CTECTBO3HAHHUS U 1O JPYTUM €CTECTBEHHBIM TUCIUIUINHAM:
3HaKOMCTBO C HECJIO’KHBIM JIa0OpaTOpHBIM 000pYy10BaHUEM (YCTPOHCTBO (PM3UUECKOTO LITATUBA, HATPEBATEIbHBIX TPUOOPOB, IIEMEHTAPHOM
XUMHUYECKOH MOCY/Ibl, KOTOPYIO OHU IPUMEHSIM Ha 0oJiee paHHUX 3Tanax o0ydeHus), MpoBeACHNE MPOCTEHIINX onepaluii oOpalleHus ¢ TAKUM
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000pyZJ0BaHUEM U XUMUYECKUMHU BeIlleCTBAMHU ( TpaBHJIa HArPEBaHUs, COOIIOIEHUE HECIOKHBIX MPaBHJI TEXHUKHU 0€30MaCHOCTH, (PUKCHpOBaHUE
pe3yabTaTOB HAOMIOCHHS, UX aHAJU3 U T.J.). DTOH LEJIN CIOCOOCTBYET MPEIyCMOTPEHHBIN B Kypce TOMALTHUA XUMUYECKUNA YKCTIEPUMEHT, KOTOPBIi
IIOJIHOCTBIO COOTBETCTBYET TPEOOBAHUAM TEXHUKH O€30I1aCHOCTH IPH €r0 BBIIIOJHEHUH U 00€CIIeUrBaeT yIIEAIUE U3 IPAKTUKH 00yUeHHs] XUMHUU
SKCIEpUMEHTaIbHbBIE Pa0OThI MPOJOKUTENILHOTO IO BpeMEHH Xapakrepa («BpipamuBanue KpucTamioBy, «Habmrogenue 3a KOppo3ue METaIOBY).
Bropas trema — «MaTeMaTuka B XUMUK - IO3BOJISIET OTPab0TATh pacYETHbIC YMEHHSI U HaBBIKU, CTOJIb HEOOXOIMMBIE NPU PEIIEHUH XMMHYECKUX
3aja4, JUIsi KOTOPBIX KaTacTpO(PHUUECKH HE XBaTAeT BPEMEHU B OCHOBHOM IIKOJIE, B IEPBYIO OYepe/lb 3a7ay Ha 4acTh OT LIEJI0r0 (MaccoBast OIS
3JIEMEHTA B CJIO)KHOM BEILIECTBE, MaccoBasi U 00bEMHAs J0IM KOMIIOHEHTOB B CMECH, B TOM 4HUCIIe U 10Ju npumeceit). Kak BugHO, oTpabaTbiBaeTcs He
CTOJIbKO XUMHUS, CKOJIBKO MaTeMaTHKa.

Tperbst Tema — «SIBCHUS, TPOUCXOAIINE C BENIECTBAMUY - AKTYaJIU3UPYET CBEACHUS yJallluXcs O APYTUM MpeaMeTaM O (PU3HYECKUX U XMMHUYECKHX
SIBJICHHUSIX, TOTOBHUT UX K U3YYEHHIO XUMHUYECKOTO TpoIiecca Ha 6oJiee cTapiieii cTyrneHu 00y4eHusl.

Yersépras Tema — «Pacckaspl 10 XUMUW» - MPU3BAHA [IOKA3aTh SIPKUE, 3aHUMATEIbHbIE, YMOLMOHAIBHO HACBHIILIEHHBIE SIIN30/bl CTAHOBIICHUS U
pa3Butusg xumMuu. OHa COAEPKUT 3aHUMATENIbHBIE U MHTEPECHBIE ATIO/bI O BEIMKUX XUMHUKAX, 00 OTAEIbHBIX XUMUYECKUX BEILIECTBAX U HEKOTOPBIX
XMMHMUYECKHX IIPOLECCAX.

W3yuenne mpempiaraeMoro Kypcea npeaycMaTpiBaeT 1 0oJiee IIMPOKOE MCIIOIb30BaHIE aKTUBHBIX (DOPM U METO/I0B OOYUEHHSI: TIOBHIIICHUE
YIEJIBHOTO BECa CaMOCTOSITEIbHON paboThl B 00y4eHUH ( HalpuMep, IPH IPOBEAECHUH JOMAIIHET0 XUMUYECKOT0 SKCIIEPUMEHTA), B TOM YHCIIE IIPU
MOJITOTOBKE COOOIICHN Ha YUeHUYECKHE KOH(EPEHIINH, 3alIUTHI IPOEKTOB, 00CYX/ICHUE PE3yIbTATOB IOMAILITHETO SKCIIEPUMEHTA, BEIOOP 00BEKTa
U1l IOATOTOBKU COOOIIEHHUS WM MIPOEKTa U .

[Ipennaraemslii Kypc npeaycMaTpyUBaeT NIMPOKOE pa3BUTHE TaKUX JIOTHYECKUX ONEepalliii MBIIUIEHHUS, KaK aHAJIU3 U CUHTE3, CPAaBHEHUE HA OCHOBE
aHaJIM3a U CUHTE3a, 0000I1eHNEe, BBIIBUKECHUE U [TOJITBEPXKIECHUE WU OIPOBEPKEHUE TUIIOTE3 U T 1.

ABTOpBI IOYTH HE 3aTPOHYJIN TpeOOBaHUI CTaHJapTa XUMUYECKOT0 00pa30BaHus /Uil OCHOBHOM ILIKOJIbI, HAIIPUMED, 3HAKHM XUMUYECKUX JIEMEHTOB U
(opMyIIbI BEIIECTB CEMUKIACCHUKU BBIYYHBAIOT TOJIBKO I10 JKEJIAHUI0, CaMU K€ (JOPMYJIbI BELIECTB HE BBIBOAATCS, PABHO KaK U YPaBHEHUS
XUMHUECKUX PEaKIHN, KOTOPBIE SBISIOTCS MaTepUaIoM Ui U3YYEHUsSI B 00s13aTEIbHOM Kypce XUMUU.

Conep:xanue TeM y4eOHOIro Kypca

Xumus B neHrTpe ecrectposnanus (11 yacon)
XUMUA KaK 4acTh €CTeCTBO3HaHUS. [Ipeamer xumum.
Meroabl n3yyeHus: €CTeCTBO3HAHUSI.
[Ipaktruueckas padota Ne 1 «3HakOMCTBO ¢ 1abopaTopHbIM 000pyaoBaHueM. [IpaBuia TEXHUKH O€30MTaCHOCTH MPU paboTe B XUMUIECKOM
KaOuHETe».
[Ipaktuueckas padota Ne 2 «Habmromenue 3a ropsimeid cBedeid. Y cTpoiicTBo criupToBKH. [IpaBuiia paboTel ¢ HarpeBaTEILHBIMHU PUOOPAMU.
MopaenupoBanue
XuMu4ecKasi CHMBOJIMKA
XuMmus 1 pusnKa. YHUBEPCATBHBIA XapaKTep MOJ0KEHUH MOJICKYISIPHO-KHHETUYECKON TEOPHUH.
XuMmus u ¢pusnKa. ArperaTHble COCTOSIHHSI BEIIECTBA.
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Xumus u reorpadus.
XuMHS 1 OUOJIOTHS.
KavecTBeHHbBIE peaKIui B XUMHH.

MartemaTuka B xumuu (10 yacoB)
OTHOCUTENBHBIE AaTOMHASL U MOJICKYJISIPHASI MACCHI.
MaccoBas 10515 XMMHYECKOTO 3JIEMEHTA B CJIOKHOM BEIECTBE.
YucTele BELIECTBA U CMECH.
O6beMHas 107151 KOMIIOHEHTa ra30BOil CMECH.
MaccoBas 105151 BEllIeCTBa B pacTBOPE.
[Tpaktrueckas padota Ne3 «IIpuroroBiieHre pacTBOpa ¢ 3aJJaHHOM MAacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIIECTBAY.
MaccoBas 105151 npuMeceil.

SiBenus, npoucxoasimue ¢ Bemecrsamu (9 4acoB)
Pasznenenune cmeceii.
OuIbTPOBAHKE.
AncopOrnius.
Juctrianms.
[Tpaktuueckas padora Ne 4 «Pa3znenenue cMmeceit» XHUMUYECKHE PEAKLIUU.
[IpakTuueckas padora Ne5 «OuncTka MOBapEeHHOW COIH.
XVMMHUYECKUE PEAKILINH.
[Ipr3HaKy XUMHUYECKHUX PEAKLIAN.
[TpakTuyeckas padora Ne 6 «Koppo3ust MeTanaoB»

Paccka3sbl no xumum ( 4 yaca)
Berparomuecs pycckue y4eHble-XUMUKH
Moe ro0uMoe XMMHUYECKO€E BELIECTBO

OcHoBHbBIE H3y4vYaeMbi€ BOIIPOCHI:

XuMUS KaK 4acTh ectrecTBO3HaHus. [Ipeamer xumun. MeToasl u3ydeHus ectecTBO3HaHus. MoaenrupoBanue. XuMHA4YECKas CUMBOJIMKA. XUMHS U
¢u3nka. YHUBEpCAIBHBIN XapakTep MOJIOKESHHH MOJIEKYIIPHO-KUHETUYECKOW Teoprur. XuMus U pu3nka. ArperaTHble COCTOSTHUS BeIlecTBa. XUMHUS U
reorpadus. Xumus u ouonorusi. KauecrBennsie peakiiuu B XxuMun. OTHOCUTETBHBIE aTOMHAsI U MOJIEKYJISIpHas Macchl. MaccoBast 10JIsi XMMHUYECKOTO
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3JIEMEHTa B CI0XKHOM BelecTBe. YncTele BemmecTBa U cMecu. OObeMHast 0151 KOMIIOHEHTa Ia30Boi cMecH. MaccoBast 10i1sl BELECTBa B pacTBOPE.
MaccoBas nonst npumeceid. Pasnenenue cmeceil. @unbrpoBanue. Ancopouus. Juctumsanus. Xumudeckue peakiuu. [Ipu3Haku XMMUYEeCKUX peakiui.

(Jtabopatopum)».

[IpakTryeckre pabOTHI:
IIpakmuueckasn paboma Ne 1 «3nakoMCTBO ¢ 1a00paTOpHBIM 00opynoBaHueM. [IpaBuia TeXHUKH O€30MACHOCTH MPU pabOTe B XUMUYECKOM KaOUHETE

Ilpaxmuueckas paboma Ne 2 «HaGmronenue 3a ropseii cBedeid. Y cTpoicTBO ciupToBKH. [IpaBuia paboTel ¢ HarpeBaTeIbHBIMU PUOOPAMI.
Ilpakmuueckas pavoma Ne3 «lIpuroropiieHue pacTBopa ¢ 3aIaHHON MacCOBOM J10JI€M PaCTBOPEHHOT'O BEILIECTBAY.
Ilpakmuueckana pabomur Ned «BpipamiyBaHie KpUCTAJJIOB COIMNY.
Ilpakmuueckas pavoma Ne5 «Ouuctka NTOBApEHHOM COJIN.
Ilpakmuueckasa paboma Ne6 «Koppo3us METaIIIOB.

HporpaMMa npeaycMarpuBacT KaK YCTHBIC TaK 1 TMCbMCHHBIC (1)OpMI)I KOHTPOJI 3HAHUHU, a TAK KC IMTPAKTUICCKUC pa6OTI)I n JOMalIHHuEC

OKCIICPUMCHTBI, TAKUC KaK:

[TpoaomKUTETEHOCT TOPSHHS CBEUH B 3aBUCHMOCTH OT 00beMa BO3TyXa.
Juddys3us moHOB iepMaHTaHarta Kanus B Boje. M3yuenue ckopoctu nuddysuu asposzoneit. Juddysus caxapa B Boze.
AicopOrvsi aKTHBUPOBAHHBIM YTJIEM KPACSIIUX BEIIECTB METICH-KOJIBI.
AcopO1usi KyKypy3HbIMH ITaJIOYKAMH MTaPOB MaXy4YHX BEIIECTB.

KajeHgapHo — TeMaTHUYECKMH ILJIaH

Ne Tema ypoxka OcHoBHOe coaep:xaHue XapakrepucTuKa ®opmupyemsie YY /I DJIEeKTPOHHbIE Kanennapubie
ypo TeMbl, TePMHHBI H OCHOBHBIX BH/I10B (uudposbie) CPOKH
Ka MOHSATHSA JesITeIbHOCTH. o0pa3oBaTe/IbH
ble pecypchl
ITo dDakTny
JIaHy €CKH
XuMUs B UEHTPE €CTECTBO3HAHUSA 11
1 | Uacrpykrax no Thb. Xumus KaK qacTh | CamocrositenpHas | PeryasiTuBHbIe: CTaBAT bubmuoreka IIOK | 07.09
XuMusg Kak yacTh | ectrecTBo3HaHus.  IIpenmer | pabora: c | yueOHbIE 3a/Ja4yul Ha https://m.edsoo0.ru/7
€CTECTBO3HAHMUSL. xumuu. DU3MYECKHEe Tela W | PUCYHKAMH ¥ | ocHOBe cooTHecenus Toro, | f41837¢
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[Ipenmer xumuu

BCIICCTBA.

TEKCTOM y4yeOHUKa,
B TeTpaIu c
[I€4YaTHOW OCHOBOM.

YTO YK€ U3BECTHO U
YCBOCHO YYaIllUMCS, U
TOT0, 4TO €IIE HEM3BECTHO
Ilo3naBaTejbHbBIE:
CaMOCTOSITEIIBHO
BBIJICIISIOT U
bopMyIHpYIOT
MMO3HABATEIHHYIO IIEJTh
KoMMmyHuKaTUBHBIE:
bopMyIHpYIOT
COOCTBEHHOE MHEHHE |
TTO3UIIHIO, 3a7a10T
BOIIPOCHI, CTOSAT MOHSATHBIC
JUTsl TApTHEpa MOHATHS

Meroasl  n3ydyeHus
€CTECTBO3HAHHUS.
JlaboparopHas
pabota Nel «Metosl
U3Y4EHUS
€CTECTBO3HAHUS

Metonrnl
€CTECTBO3HAHUS.
Hab6mronenue,
AKCIICPUMEHT,
CTPOCHHUE TIJITAMEHHU.

W3y4ECHUS

TUIIOTE3A,
BBIBO/JI,

JlaboparopHas
pabora

PeryasituBHble:
Ocy1ecTBISIOT
IIOLIarOBBI KOHTPOJIb 110
pe3ysbrary

Ilo3naBaTesbHbBIE:
Brnageror obnmm
MIPUEMOM pEIICHHUS 3a7a4
KomMMmyHuKaTuBHBIE:
YuurteiBaroT pa3Hble
MHEHHSI U CTPEeMSTCS K
KOOPAMHALIMKM  PA3TUYHBIX
MO3UIUMN B
COTPYJIHHYECTBE

14.09

IIpakTnyeckas
padora Nel
«3HaKOMCTBO c
71a00paTOPHBIM
000pyTOBaHUEM.
[lpaBuna  TEXHUKH
0e30MacHOCTH  IpH

JlabopaTopus u
o0opynoBaHue. [IpaBuna
TEXHUKH 0€30MMacHOCTH.

[IpakTnueckas
pabota

PeryasituBHblie:
Ocyl1ecTBISIOT
MOIIAroBbI KOHTPOJIb MO
pe3yabTaTy

Ilo3HaBaTeJbLHBIE:
Bnageror oOmumm

21.09
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pabote B
XUMHUYECKOM
KaOuHeTe »

IIPUEMOM pELIEHUS 3a7a4
KoMmMmyHukaTuBHbIE:

YuuteIBaroT pas3HbIe
MHEHHSI U CTPEMATCS K
KOOpJAWHALMM  Pa3IUYHbIX

HO3ULINN B
COTPY/IHUYECTBE
AHanu3 [IpaBuna texHuku | [IpakTuaeckas PeryasiTuBHbIE: 28.09
MPaKTUYECKON 0€30MMacHOCTH. pabora Ocyl1ecTBISIOT
pabotel. MHCTpyKTaX | YCTpOHCTBO u pabora MOILIArOBbIA KOHTPOJIb IO
o Tb. | cIUpTOBKH. pe3yibTary
IIpakTH4yeckas
pabora No2 Ilo3naBaTtebHbIE:
«Hao0mronenune 3a Biageror o0umm
ropsuein CBEUOU. MPUEMOM PEIIEHUS 3a1a4
YcerporicTBo u KoMMmyHuKaTUBHBIE:
paboTa CIUPTOBKMY. YyuthiBatoT pasHble
MHEHUSI U CTpeMsTCS K
KOOPJAMHAIIMKN  PA3TUIHBIX
HO3ULUNA B
COTPY/IHHYECTBE
AHanu3 MopenupoBaHnue. Jlaboparopnas PeryasituBHbIe:
MPaKTUYECKON Ocobennoctu pabora [TnanupyroT cBOM
paboThL. MOJEJIIUPOBAHUS B JEHCTBHUS C MMOCTAaBIECHHOMN
MopenupoBanue reorpaduu, busuke, 3a/1aueil U yCIOBUSMHU €€
OHMOJIOTHH. XUMHYECKUE peuieHus1, OLlEeHUBAIOT
MOJIEJIH: MpeIMETHBIE, MPaBUILHOCTh
3HAKOBBIE, I CUMBOJIBHBIE. BBITIOJTHEHUS IeHCTBUS
IIo3naBaTenbHbBIE:
CamocTosiTenbHO
BBIJICIISIIOT U
bopMyIHpYIOT

MI03HABATEIBHYIO 11eJTb,
UCHOJB3YIOT 0011Ine
IIpUEMBI pELICHHUS 3a/1a4
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KoMMmyHuUKaTHBHBIE:
JlomyckaroT BO3MOXHOCTh
Pa3IUYHBIX TOYEK 3PEHHUS,
B TOM YHCIIe HE
COBITAIAIOIIUX c 150:4
COOCTBEHHOIA. 41
OPUEHTHUPYIOTCS Ha
MO3MIIMI0  TapTHEpa B
o0IIeHN I
B3aMMOCHCTBUN

XUMHYECKHE 3HAKHA U
bopMyIbI

XUMUYECKHUM  DJIEMEHT,

XUMHNYCCKHEC
XHUMHUYCCKUC
BCIICCTB,

3HAKH,

(bopMyIIbL
POCTHIE u

CJIOKHBIC BEIICCTBA.

Jlomanraui
AKCIIEPUMEHT
CamocTtosTenbpHas
paboTta B TeTpaau ¢
IICYaTHOM OCHOBOIA.

PeryasituBHbIe:
[Lmanupyrot ceou
JIIEHCTBHUS C TIOCTABJICHHOM
3a/1aueil U yCIOBUSIMHU €€
pelieHus1, OLICHUBAIOT
MPaBUILHOCTD
BBIIIOJIHCHUS JICHCTBUS
Ilo3naBaTesbHbIE:
CaMOCTOSTEIIEHO
BBIJCIISIIOT U
dbopMynupyroT
MI03HABATEJbHYIO 1IEIIb,
HCIIONB3YIOT 001111e
MIPUEMBI pelIeHUs 3a/1a4
KoMmMmyHuKaTuBHbIE:
JlonyckaroT BO3MOXKHOCTh
pPa3IMYHBIX TOYEK 3PEHUS,
B TOM YqHCIIe HE
COBIAIAIOIINX c 1704
COOCTBEHHOIA. u
OPUEHTUPYIOTCS Ha
MO3MIIMI0  TIapTHEpa B
001IeHNU U
B3aMMOJECHCTBHUHA

Xumusi ©u  (usuka.

Ctpoenue

BEIIECTBA,

Jlomanauit

PeryasiTuBHbie:

but6mmoreka [JOK
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YHuBEpCaNbHbIN
Xapakrep
IIOJIOKEHUN

MOJIEKYJISIPHO —

KUHETUUECKOU
TEOPHH.

maddysus,
OpOYHOBCKOE JIBH)KEHUE,

aTOMBbI, HOHBI, BeIleCTBa
MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOEHHSI.

MOJIEKYIa,

AKCIIEPUMEHT
CamocrosTenpHas
pabora

Y4uTBIBaIOT IIPaBUJIO B
IJIJAHUPOBaHUU U
KOHTpOJIE criocoba
peleHus
Ilo3naBartenbHbIE:
Hcnonp3yroT nouck
HE00X0AUMOMH
nHpopManuu s
BBITTOJIHEHUS Y4€OHBIX
3aIaHUM C
UCIOJIb30BAHUEM YUEOHOH
JUTEPaATyphbl
KoMMmyHuKaTUBHBIC:
Y4uTeIBatoT pa3HbIe
MHEHUS U CTpeMSATCS K
KOOpJAUHAIIMM  Pa3IUYHbIX
HO3ULUNA B
COTPYJHUYECTBE

https://m.edsoo.ru/7
141837c

ArperatHble
COCTOSIHUS BEILECTB

Tpu
COCTOSIHUS
npuMepe
ra3zoo0pa3Hbie
TBEPABIC 5
BEILIECTBA,
BEILIECTBA.

arperaTHbIX
BEIIECTB  Ha
BOJIBI,
BEIIIECTBA,
KHUJIKHAC
amopgHbIe

CamocrosiTenbHas
pabora
Jlomantauit
AKCIIEPUMEHT

PeryasituBHblIe:

BHocsat HeoOxonuMble
KOPPEKTHUBBI B ICHCTBHE
IIOCJIE €T0 3aBEPILEHUS Ha
OCHOBE €TI0 U y4eTa
XapakTepa CIIEIaHHbIX
OLMO0K
ITo3naBaTenbHbBIE:
Crposr peuesoe
BBICKA3bIBAaHUE B YCTHOU U
MMCEMEHHOU popme
KoMMyHuKaTUBHBIE:
KOHTPOJMPYIOT JIE€HCTBUS
napTHepa

Xumus u reorpadus

Crpoenue 3emiu,
MUHEpaJbl, TOPHBIE TOPOABI,
HCOPraHNYCCKUC u

JlaboparopHnas
pabota

PerynsitTuBHbie:
[Inanupyror cBon
JNEUCTBUS C IIOCTABJIEHHOMU

but6mmoreka [JOK
https://m.edsoo.ru/7
141837c
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OpraHnu4cCKuc
IIOpPOABI.

0Caa04YHBIC

3a7a4€i U yCIOBUSIMU €€
pelieHus, OIICHUBAIOT
MIPaBIIBHOCTH
BBINOJIHEHHS IENCTBUSA
IMo3HaBaTeIbLHbIE:
CaMoCTOSTEIIFHO
BBIJICIISIOT U
hopmyIupyroT
MO3HABATEIBHYIO 1IEJTb,
HCIOJIL3YIOT O0IIIHe
MIPUEMBI pelIeHUs 3a/1a4
KoMMmyHuUKaTHBHBIE:
JlomyckaioT BO3MOXKHOCTb
Pa3IMYHBIX TOYEK 3PEHHUS,
B TOM YHCIIe HE
COBITAIAIOIINAX c 150.4
COOCTBEHHOIA. u
OPUEHTUPYIOTCS Ha
MO3MIIMI0  TIAapTHEpa B
00IIeHNH 51
B3aMMOJICHCTBUH

10

XuMusg u OHOIOTHS.
JlabopaTopHas
padora Ne2
«Omnpenenenue
coJlepKaHus
pa3IMYHBIX BEIIECTB
B PACTUTCIBHBIX H
JKUBOTHBIX KJIETKAX).

Pacturensuas
JKUBOTHAas

u

KJICTKH,

XHUMHYECKHI COCTaB BEIIECTB

KJIETKH,
xJiopoui,
YTJIEBOJIBI,

BUTaMUHBI, 3(UpHBIE Maca.

dboTocuHTE3,
KHPBI,
OeIKw,

JlaGopatopHas
pabota, JoManTHun
HKCHEPUMEHT

PerynasTuBHblie:
Ocy1iecTBISIOT
IIOIIArOBbIN KOHTPOJIb IO
pe3ynbTaTy

Ilo3HaBaTebHBIE:
Bnageror obmmm
IIPUEMOM pELICHUS 3a1a4
KoMMyHuKaTUBHBIE:
Y4aurteiBaroT pas3Hbie
MHEHUS U CTpPEMATCS K
KOOpPJAMHALIMK  PA3JIMYHBIX
TO3UITHAI B
COTPYJIHUYECTBE
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KauecTBeHHbBIE Pacno3naBanue BemectB | JlabopatopHas PeryasiTuBHbIe: bubmmoreka [JOK

peaKIMu B XUMHHU C IOMOIIbI0 KaueCTBEHHBIX | paboTa VUHUTBIBAIOT IPaBUIIO B https://m.edsoo0.ru/7
peakuuii,  aHaqMTHYecKuil | JlomMarmHui IUIAHUPOBAHUN U f41837c
CUTHAJI, pacrio3HaBaHKE | SKCIICPUMEHT KOHTpOJIE criocoba
KHUCJIOpO/a, YIIICKUCIIOTO pereHus
rasa, Kpaxmaa. ITo3HaBaTeJIbHbIE:
Hcnonb3yroT nmouck
Heo0X0 MO

nH(pOpMaLIUU AJIs
BBITIOJTHEHUS YI€OHBIX
3aaHUH C
WCIIOIb30BaHUEM YU€OHOU
JTUTEPATyPHI
KoMMmyHuUKaTHBHBIE:
VYUTEIBAIOT pasHbIe
MHEHUS H CTPEMSATCS K
KOOPJAMHAIIMK  Pa3TUIHBIX

MTO3ULINI B
COTPY/IHUYECTBE
| MaremaTtnyeckue pacyérsl B xumuu 10

OTtHocuTENbHBIE Omnpenenenue Pa6ora ¢ | PeryasiTuBHble:

aTOMHas U | OTHOCUTEIIbHOU aTOMHOH | MepHOANYECKON BHocsat HeoOxonuMble

MOJICKYJISIpHAs Macchl  DJIEMEHTa, PacdéT | CHCTEMOU KOPPEKTHBHI B ICHCTBHE

Macchl OTHOCHUTEJIbHOU MocJIe €ro 3aBeplIeHUs Ha

MOJIEKYJISIPHOM MacCHhl. OCHOBE €ro H y4Jera

XapakTepa CJIeJaHHbIX
o1nO0K
ITo3naBaTenbHbBIE:

Crposr peueBoe
BBICKA3bIBAHUE B YCTHOW U
MUCbMEHHOU popme
KommyHukaTuBHbIE:
KOHTPOJIUPYIOT ~JACHCTBUS
napTHepa

MaccoBas JIOJIST MaccoBasi 107 3jieMeHTa, | TectTupoBaHue PeryasitTuBHbie:
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XUMHUYCCKOI'o
3JIECMCHTA B CI0KHOM
BCIICCTBEC

peuieHuss 3a7ad4 Ha pPacuér
MacCOBOW JOJHM DJEMEHTA B
BEIICCTBE.

CamocrosiTenbHas
pabora o
peIIeHHIOo 3a/1a4.

[Inanupyror cBon
NEUCTBYUS C IIOCTABJIEHHOU
3a/1a4el U yCIOBUSMH €€
pelieHus, OIICHUBAIOT
MPaBUILHOCTh
BBINOJIHEHHS TEHCTBUSA
Ilo3naBaTejbHbBIE:
CaMoCTOSTEIIFHO
BBIICIISIOT U
bopMyIHpYIOT
MMO3HABATEJIBHYIO 11EJTb,
HCIIONB3YIOT 0011I1e
MIPUEMBI pelIeHUs 3a/1a4
KoMMyHuKaTHUBHBIE:
JlomyckaioT BO3MOXKHOCTb
Pa3IMYHBIX TOYEK 3PECHUS,
B TOM YHCIIe HE
COBIAJIAFOIIHNX c 1504

COOCTBEHHOIA. u
OPUEHTUPYIOTCS Ha
MO3ULMI0  IapTHEpa B
oO01eHnu
B3aMMOJCHCTBUU
14 Pemenne 3amau Ha | MaccoBas nosna anemeHta, | CamocrosTenbHas | PeryjasiTuBHble:
BBIYHCIICHHE pemieHust 3a7ad Ha pacuér | pabota [LmanupyroT cBoU
MacCOBOM JIOJIM | MacCOBOM Noau dJeMeHTa B | Pemenue 3amau JIEUCTBUS C TTIOCTABICHHOM
DJIEMEHTA B | BEILIECTBE. 3a71a4€il U yCIIOBUSIMHU €€
BCILIECTBE. pELIeHHUs], OLIEHUBAIOT

MPaBUIIbLHOCTh
BBIITIOJIHCHU S I[GﬁCTBI/ISI
Ilo3naBaTeabHbIE:
CaMOoCTOSTEIIHFHO
BBIJICIISIIOT U
dbopMynupyroT
MM03HABATEJIbHYIO 11EJIb,
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UCHOJIB3YIOT 00IIne
MIPUEMBI PELICHUS 3a1a4
KoMmyHuKaTHBHBIE:
JIOIyCKaT BO3MOYKHOCTB
Pa3IUYHBIX TOYEK 3PEHHUS,
B TOM qyucie HE
COBITAIAIOIIUX c 150:4
COOCTBEHHOIA. 41
OpPUEHTUPYIOTCS Ha
MO3UIMI0  TIapTHEpa B
oO01eHnu u
B3aMMOJCHUCTBUH

15

YucTple BeliecTsa u
cMecHu

YucTtelie BEIIICCTBA,
reTepOreHHbIC ¥ TOMOT€HHBIE
cMecH, razoo0pasHbie,
KHUJKUE U TBEPIBIC CMECH.

JlaboparopHas
pabora
CamocrosiTenbHas
pabora
Jlomanuuit
HKCIIEPUMEHT

PeryasituBHblie:
Y4YuTBHIBAIOT MIPaBUJIO B
IJITAHUPOBAHUU U
KOHTpOJIE crtocoda
perieHus
Ilo3naBaTesbHbIE:
Hcnonb3ytoT mouck
Heo0X0InuMO
uHpopManuu st
BBITIOTHEHUS YY€OHBIX
3aJIaHNi ¢
HCIOJIb30BaHNEM yueOHOU
JUTEpaTyphI
KommyHukaTuBHbIE:
YuurteiBaroT pa3Hble
MHEHHSI U CTPEeMSTCS K
KOOPAMHALIMK  PA3TUYHBIX
HO3UIINN B
COTPY/IHHYECTBE

16

O0béMHAs OIS
KOMIIOHEHTAa ra30BOU
cMecu

Ornpenenenue 00BEMHOU
JOJHM Ta3a B CMECH, COCTaB
aTMochepHoro BO3/yXa,
MIPUMEPHI PEIICHUS 33]1a4.

CamMocTosTenpHast
pabora
Pemenne 3agau

PeryasituBHblie:
[InanupyroT cBOM
JIEUCTBUS C TTIOCTABIICHHOM
3a7a4€il U yCIOBUSIMU €€
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peuicHusd, OUCHUBAIOT
MIPaBHJIbHOCTD

BBITIOJIHCHU A I[CFICTBHSI
Ilo3naBaTenbHbIE:
CamocTosiTenbHO
BBIICTISIIOT U
bopMyIHpYIOT
M03HABATENbHYIO 1IEJTb,
HCIOJIL3YIOT O0IIIHe
IIPUEMBI pELICHU 3a1a4
KoMmMmyHukaTuBHbIe:
JlonyckarT BO3MOXKHOCTh
Pa3IUYHBIX TOYEK 3pEHHUS,

B TOM YJHCIIe HE
COBIAAIOIIHNX c 1704
COOCTBEHHOIA. 41
OpPUEHTUPYIOTCS Ha
MO3UIIMI0  TIApTHEpa B
o0LeHnn u
B3aMMOJCHCTBUH
17 | MaccoBas JIOJISt Konuentpanus, maccoas | CamocrositenbHas | PeryiisiTuBHbBIE:
BelllecTBa B | 0N BEIIECTBAa B pacTBope, | paboTta [TnanupyroT cBOU

pactBope. Pemenue
pacu€THBIX 3a/a4.

pPacTBOPUTEIID,
pPacTBOPEHHOE BEILIECTBO,
IIPUMEPBI PACYETHBIX 3a/1a4.

Pemenue 3agau

JNIEUCTBUS C IIOCTABJIEHHOU
3a/1a4yeil U yCTIOBUSIMHU €€
pelieHus1, OIICHUBAIOT
MIPaBUJIbHOCTD
BBIIIOJITHEHUS ACHCTBUS
Ilo3HaBaTeabHbIE:
CaMOCTOSTEIILHO
BBIJICIISIOT U
opmynupyroT
TTO3HABATENBHYIO I1EJTh,
UCHOJB3YIOT 00IIHe
MIPUEMBI PEIICHUS 3a1a4
KoMMmyHuKaTHBHBIE:
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JlonyckaroT BO3MOKHOCTh
Pa3IUYHBIX TOYEK 3pEHHUS,

B TOM quclie HE
COBIAJAIOLIUX c 170:¢
COOCTBEHHOM. u
OPUEHTHUPYIOTCS Ha
MO3UIIMI0  TapTHEpa B
oO01eHnu u
B3aUMOJICICTBUH
18 | Unctpykrax mo Tb. [IpaBuna TexHukH | [TpakTnueckas PeryasitTuBHblie:
IIpakTH4eckasn 0€30MaCHOCTH. pabota OcyiecTBiIsSOT
pabora Ne3 | IIpuroToBiieHHe pacTBOpa ¢ MOIIaroBbIii KOHTPOJIb MO
«IIpuroroBienue 3aJaHHOM MAacCOBOM JOJIEH pe3yJbTaTty
pacTBOpa € 3aJaHHOW | paCTBOPEHHOTO BEUIECTBA
MacCOBOM JI0JIEH Ilo3HaBaTenbHbBIE:
PacTBOPEHHOTO Bnageror o61mmm
BEII[ECTBAY MIPUEMOM pEIICHUS 3a71a4
KoMMmyHuKaTUBHBIC:
Y4uTeIBatoT pa3HbIe
MHEHHUSI U CTPEeMATCS K
KOOPJAMHAIIMKN  PA3TUIHBIX
MO3ULUN B
COTPYJIHUYECTBE
19 | Ananus [Ipumecu, maccoBas nons | Pemenue 3amau PerynsitTuBHbIie:
MPaKTUYECKON OCHOBHOTO KOMITOHEHTa WJIH Brocsar HeoOxoauMbIe
paboTel. MaccoBast | MaccoBass 10N TIPUMECH, KOPPEKTHUBBI B ICHCTBHE

JIOJISl TpUMeEcei

IIPUMEPBI PACYETHBIX 3a/1a4.

MIOCJIE €T0 3aBEpPILEHUs Ha
OCHOBE €TI0 U yJeTa
XapakTepa cJIeaHHbIX
o1noOoK
Ilo3naBaTenbHbBIE:
Crposr peueBoe
BBICKA3bIBAaHUE B YCTHOM U
MMCEMEHHOU popme
KoMMyHUKaTHBHBIE:
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KOHTPOJIUPYIOT ~JACHUCTBUSA
rapTHepa

20

Pemenne 3amau wu
YIOPaXXHEHHUH IO TEME
«MaremaTudecKkue
pacy€Thl B XUMHUK

Pemenue

pacyYETHBIX

3a/la4 pa3HbIX THUIIOB.

CaMocTosTenbHast
pabora
Pentenue 3amau

PeryasiTuBHbIE:
[InanupyroT cBou
JIIEUCTBUS C TIOCTABJIICHHOM
3a/1aueil U yCIOBUSMH €€
pElICHNs, OLICHUBAIOT
MPaBUIILHOCTh
BBIIIOJIHEHUS JCHCTBUS
Ilo3HaBaTeJbHbIE:
CaMOCTOSTEIIEHO
BBIIENSIOT U
bopmMyIHpYIOT
M03HABATENbHYIO 1IEJIb,
HCIIONB3YIOT 0011I1e
MIPUEMBI pelIeHUs 3a/1a4
KoMMmyHuUKaTHBHBIE:
JlomyckaloT BO3MOXKHOCTb
Pa3IUYHBIX TOYEK 3PEHHUS,
B TOM YHCIIe HE
COBIAJIAIOIIHX c 150.4
COOCTBEHHOM. 4
OPUEHTUPYIOTCS Ha
MO3UIMI0  TapTHEpa B
oO01eHnu u
B3aMMOJICHCTBUH

21

«MatemaTuyeckue
pacy€Tbl B XUMHUN»

Pemenue

pacyeTHBIX

3a1a4 pa3HbIX THUIIOB

AHanu3  pemieHus
pacueTHBIX 3aJa4

PeryasituBHble:
OCYULIECTBIISIIOT
MOIIarOBBIA 1 UTOTOBBIHN
KOHTPOJIb 110 PE3yJbTaTy
ITo3HaBaTe/IbHBIE:
CTPOAT PEUYEBOE
BBICKA3bIBAaHUE B YCTHOU U
MMCEMEHHOU popme
KoMMyHUKaTHBHBIE:

bu6mmorexa [JOK
https://m.edsoo.ru/7
f41837c
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YUUTHIBAIOT pa3HbIe
MHEHHS U CTPeMsTCS K
KOOPJAMHAIIMKN  PA3TUYHBIX
HO3ULINN B
COTPY/IHHYECTBE

SBneHus, MpoUCXoIsIIHe C BenecTBaMu 9

22

Pa3nenenne cmeceit

Paznencuue cMeceid,
(dbunpTpoBaHUE,
MpOCEeBaHUE, OTCTaUBaHUE,
ueHTpudyrupoBaHue,
agcopOusi,
aKTUBHUPOBAHHBII yroJib,
pas3JeseHre, OYnCTKa.

JlaGopatopHas
pabora

PeryasituBHbIe:
Y4uUTHIBAIOT MPABUIIO B
IJITAHUPOBAHUU U
KOHTpOJIE criocoba
peuieHus
Ilo3naBaTesibHbBIE:
Hcnonb3yroT mouck
Heo0X0InuMO
nHOpMALIAN IS
BBITIOJTHEHUS Y4€OHBIX
3aJIaHNi C
WCIOJIb30BaHUEM yueOHOU
JUTEPATYPHI
KoMMmyHuKaTUBHBIE:
YuuTeIBaroT pas3HbIe
MHEHHUSI U CTPEeMSTCS K
KOOPJAMHAIIMKN  PA3TUIHBIX
MO3UIUMN B
COTPYJIHUYECTBE

23

PunpTpoBaHUE

Pa3nenenue
¢unbTpOBaHUE

cMmecen,

JlaGopatopHas
pabora

PeryasTuBHblie:

BHocsT HE0OX01MMEBIE
KOPPEKTHUBBI B ICHCTBHE
TOCJIE €T0 3aBEPIICHUS Ha
OCHOBE €r0 M y4yeTa
XapakTepa clieTaHHbIX
OIIMOOK
Ilo3naBaTeabHbIE:
Crposr peueBoe
BBICKA3bIBAHUE B YCTHOU U
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MUCbMEHHOU popme
KoMmMmyHukaTuBHbIE:
KOHTPOJIUPYIOT JAECHUCTBUS
rapTHepa

24 | AncopOuwst. Paznenenne cmeceit, | JJaboparopuas PeryasituBHbIe:
Juctunmsus azcopOLus, TUCTUILIALIUS. pabota BaocsT HeoOxoaumbie
CamocTrosTenbHasi | KOPPEKTUBBI B JIEHCTBHE
pabota MOCJIe €ro 3aBepIleHUs Ha
Coolmenus OCHOBE €ro M yueTa
yUanmxcs XapakTepa cJIeTaHHbIX
OIIHUOO0K
ITo3HaBaTe/bHBbIC:
Crposr peueBoe
BBICKA3bIBAaHUE B YCTHOU U
MMCbMEHHOU popme
KoMMmyHuKaTUBHBIE:
KOHTPOJIUPYIOT ~JACHCTBUS
napTHepa
25 | Obcyxnaenne [IpaBuiia TexHUKH | [IpoekTsl PeryasituBHble:
pe3yNIbTaTOB 0€30MMacCHOCTH. yuanmxcs, OcyIecTBISIOT
JAOMAIIHero BeipamuBanue KpUCTAJUIOB | BbIpalllEeHHBIE MOIIAroBbIN KOHTPOJIb O
JKCIEPUMEHTA — | comun KpHUCTAJLJIBI pe3ysbTaty
NPaKTHYECKOM
padoThI Neq ITo3HaBaTe/bHBIC:
«BeIpamuBanue Bnaneror o61mmm
KPUCTAJIJIOB  COJIN». IIPUEMOM pPELIEHUS 3a7a4
[TonBenenne HTOroB KommyHukaTuBHbIe:
KOHKYpCa Ha JTy4IIni Y4urteIBaOT pasHbIe
BBIPAIICHHbBII MHEHUSI U CTpeMsTCs K
KpHUCTAJLI. KOOpJAWHAIMM  Pa3INYHbIX
HO3UIINN B
COTPYJHUYECTBE
26 | Uncrpykrax mo Tb. [IpaBuna TexHUuKH | [TpakTnueckas PerynsitTuBHbie:
IIpakTH4eckasn 0€30MacCHOCTH. OuncTtka | pabota OcyiecTBiIAOT
padora NeS | moBapeHHO# cosn MOIIArOBbIN KOHTPOJIb 1O
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«OuncTka
MTOBAapPEHHOM COJINY

pe3ynbTaTty

Ilo3naBaTenbHbIE:
Biageror o0Ommm
MIPUEMOM pEILICHUS 3a7a4
KoMmMmyHukaTuBHbIe:
YuuteIBaroT pas3HbIe
MHEHHSI U CTPEMATCS K
KOOPJAMHALIMKM  PA3TUYHBIX

MO3UIUN B
COTPY/IHHYECTBE
27 | Ananu3 Xumuyeckue peakuuu u | Jlaboparopnas PerynasitTuBHblie:
IIPAKTUYECKON yCIIOBUSL HUX IpOTEeKaHus, | pabora Y4uTHIBAIOT IPABUIIO B
paboThL. CONPUKOCHOBEHUE BelIeCTB, | JlomamHuii IJIAHUPOBAHUU U
XUMHUECKUE HarpeBaHue, KaTajlu3aTophbl, | SKCIEPUMEHT KOHTpOJIE criocoda
peakiuu.  YcioBus | EpPMEHTHI, TOPEHHE. peuieHus
[IPOTEKAHUS u IIo3HaBaTenbHBIE:
MpeKpanieHus Hcnons3yrot nouck
XUMHYECKHUX HE00X0TUMO
peakiuuii. uHpopManuu Ass
BBITIOJTHEHUST YUEOHBIX
3a7laHul C
WCIIOIh30BaHUEM YUEOHOU
JUTEpaTyphl
KoMmMmyHuKaTuBHbIE:
YuuteiBatoT pa3Hble
MHEHHUSI U CTPeMsTCS K
KOOpJIUHAIMM  Pa3IUYHbIX
MO3ULUN B
COTPYJTHUYECTBE
28 | llpusHaku [Tpusnaku  xumuyeckux | Jlaboparopnas PeryasituBHble:
XUMUYECKHUX peakiuii, oOpa3oBanue | pabora Y4YuThIBaIOT MPaBUio B
peakuui ocajka, BblIeneHue Trasza, | JomamHui IUIAHUPOBAHWUH U
MOSIBJICHUE 3araxa, | KCIIepUMEHT KOHTpOJIE criocoba
M3MEHEHHE 1[BETA, pereHus
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BBIACIICHUC UM ITOIJIOICHUC
TCIIJIOTHI.

Ilo3HaBaTeabHBIE:
Hcnons3yroT nmouck
HEOO0XOAMMOi
nHpopManuu s
BBITIOJTHEHUS YI€OHBIX
3aaHUH C
WCIOJIb30BaHUEM yueOHOU
JUTEpaTyphI
KoMMmyHuKaTHBHBIE:
YuuteIBaroT pas3HbIe
MHEHHSI U CTPEeMSTCS K
KOOPJWHAIINK  Pa3IIUIHBIX
HO3ULUN B
COTPY/IHUYECTBE

29

O0o06mIeHNE
aKTyaau3alus
3HAHHI 110
«SIBnenus,
MIPOUCXOISIIINE
BEIIECTBAMM)

TEMC

C

IloBTOpEHHME  OCHOBHBIX
TEPMHHOB TeMbI « SIBIeHUS,
MIPOUCXOSIINE c
BEIIECTBAMM.

CamocTtosTenbpHas
pabora,
TECTUPOBAHUE

PeryasituBHblie:
Y4YuTBHIBAIOT MPaBUJIO B
IJIAHUPOBAHUU U
KOHTpOJIE criocoba
petieHus
Ilo3naBaTesbHbBIE:
Hcnonb3yroT mouck
HEOO0XO0IMMO
nHpopManuu s
BBITIOTHEHUS YY€OHBIX
3aJIaHni ¢
HCIOJIb30BaHNEM yueOHOU
TUTEPATYPHI
KoMmMmyHuKaTuBHbIE:
VauteiBaroT pa3Hble
MHEHHSI U CTPEeMSTCS K
KOOPJAMHALIMKM  PA3TUYHBIX
HO3UIINN B
COTPY/IHHYECTBE

bu6mmorexa [JOK
https://m.edsoo.ru/7
f41837c

30

«IBnenus,
MIPOUCXOISIIIINE

C

Kountposnb 3HaAHUU
OCHOBHBIX TEPMHHOB TEMBbI

IIpeseHTanus 1o
TeMe, 00CYXKICHUE

PeryasiTuBHblie:
OCYILIECTBIISIOT
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BCIICCTBaAMU»

« SIBIIEHHS], IPOUCXOMSILHUE C
BELIECTBAMM.

MOIIIAarOBRIA W MTOTOBBIM
KOHTPOJIb 110 PE3YJIbTaTy
Ilo3naBaTejbHBIE:
CTPOSIT PeUEeBOE
BBICKA3bIBAaHUE B YCTHOU U
MUCbMEHHOU popme
KoMMmyHuKaTUBHBIE:
YYUTBHIBAIOT pas3HbIie
MHEHHSI U CTPEeMsTCs K
KOOPJAMHAIIMKN  PA3TUYHBIX
HO3ULINN B
COTPY/IHHUYECTBE

‘ Pacckasbl 1o XxumMun

4

31

YyeHunueckas
KOH(EpCHIIHS
«BrpIgaromuecs
pycckue yuy€Hble —
XuUMUKI». O KU3HHA U
JIEATCILHOCTH
M.B.JIomoHOCOBA,
JI.1.Menneneena,

A M.bytneposa.

buorpapuss u  HaydHas
pabota pycCKuUX YYEHBIX -
XHMHKOB

[Ipe3enTanuu
yqammxcs,
COO0O0IIEHUS

PeryasitruBHbie:
AJIeKBaTHO
BOCIIPUHHUMAIOT
MIPEIOKEHUS U OLIEHKY
YUUTENS U
OJIHOKJIACCHUKOB
Ilo3HaBaTenbHbBIE:
Bri6upatot Haubosee

s heKkTHBHBIE CTIOCOOBI
peuieHus 3aaay,
KOHTPOJIMPYIOT U
OLICHUBAIOT IPOLECC U
pe3yJIbTaT AEATEIbHOCTU
KommyHukaTuBHbIe:
JloroBapusarorcs 0
pacnpeneneHun  QyHKIUI
U poOJe B COBMECTHOM
JEATEIbHOCTH

bubnuoreka IJOK
https://m.edsoo.ru/7
141837c

32

Konkypc coolmienunii
yYaIuxcs «Moé
TroouMoe
XUMHYECKOE

obnactu
pa3IUYHBIX

CsoiictBa u
HpI/IMeHeHI/ISI
BEILECTB.

CooOmmenus
YUAIIAXCSI

PeryasituBHblie:
AntexBaTHO
BOCIIPUHUMAIOT
MIPEJIOKEHUS U OLICHKY
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BEILIECTBO» 00
OTKPBITHH,

MOJIyYEHU U U
3HAYCHUH
BbIOpAHHOTO
XHMHYECKOTO
BEIIIECTBA

YUUTENS U
OJIHOKJIACCHUKOB
Ilo3HaBaTebHBbIE:
Bri6upatot Hanbosee

3¢ heKTHBHBIE CTIOCOOBI
pelieHus 3aaad,
KOHTPOJIHPYIOT U
OLICHUBAIOT MPOLIECC U
pe3yabTaT AEATEIbHOCTH
KoMmyHuKaTHBHBIE:
JloroBapuBarorcs 0
pacripenienieHud  (PyHKITHIA
U poJied B COBMECTHOM
JeSITeTbHOCTH

33

Konkypc
YUYEHUUECKUX
MIPOEKTOB

3amura
WH/IMBUTyJTbHBIX
TPYIIOBBIX

IIPOEKTOB
U

3amura npoeKToB

PeryasituBHble:
AnekBaTHO
BOCIPHUHHUMAIOT
IIPENJIOKEHUS U OLEHKY
yUUTENS U
OJIHOKJIACCHUKOB
IIo3naBaTenbHbBIE:
BriOupator Hanbonee

s exTUBHBIEC CITOCOOBI
pelieHns 3a1a4,
KOHTPOJMPYIOT U
OLICHMBAIOT NIPOLIECC U
pe3yJIbTaT AEATEIbHOCTU
KommyHukaTuBHbIe:
JloroBapusarorcs 0
pacnpeneneHun  QyHKIUI
U poOJe B COBMECTHOM
JIeSITENIbHOCTH

34

3amura MPOEKTOB
y4Yaluxcs

3amura
WHIBUIYaIbHBIX
TPYIITOBBIX

MIPOEKTOB
U

3amnmTa nNpoeKTOB

PerynsitTuBHbie:
AnexBaTHO
BOCIPHUHHUMAIOT

but6mmoreka [JOK
https://m.edsoo.ru/7
141837c
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MPEAJIOKEHUS U OLICHKY
YUUTENS U
OJIHOKJIACCHUKOB
Ilo3naBaTenbHbIE:
Bribupator Hanbonee

3¢ dexTuBHBIC CITOCOOBI
pelieHus 3aay,
KOHTPOJIHUPYIOT U
OLICHUBAIOT IIPOLIECC U
pe3yiabTaT AESTeIbHOCTU
KoMmMmyHukaTuBHbIe:
JoroBapusarorcs 0
pacnpeneneHud  QyHKIUI
U pPOJIE B COBMECTHOM

NEeATEIbHOCTHU
IlnannpyemMsble pe3yibTaThbl 00y4eHHUs
JInuHoCTHBIE:
® B IICHHOCTHO-OPUEHTAIMOHHOMN cepe — UYBCTBO FOPJOCTHU 32 POCCUUCKYIO XUMUYECKYIO HAYKY, TYMaHHU3M, OTHOLLIEHUE K TPYAY,
LIEJICYCTPEMIICHHOCTb;

e (opMHUPOBaHKE IEHHOCTHU 3[J0POBOTO U OE30MAaCHOT0 00pa3a KU3HU; YCBOCHHE MTPaBWJI MHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B UPE3BBIYAIHBIX CUTYaLUSIX, YIPOXKAIOIINX KU3HU U 3JI0POBBIO JIOCH;

® B II03HAaBaTeJIbHOH (KOTHUTHUBHOM, HHTEIUIEKTYalIbHOW) chepe — yMeHUe yIpaBisTh CBOEH O3HABATEIBHOM JEATEIbHOCTBIO.

e (opMHpOBaHHE OCHOB 3KOJOIMUYECKON KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMUYECKOTO MBIIIICHUS, Pa3BUTHE OTbITA
9KOJIOTMYECKH OPUEHTHUPOBAHHON PEPIIEKCUBHO-OIIECHOYHON U MPAKTUYECKON JAESITEIbHOCTU B KU3HEHHBIX CUTYalIUSIX;

MeTranpeamMerHsble:

® YMEHHE CaMOCTOATENBHO ONPEAEIATh LEIH CBOEr0 00y4eHHMs], CTABUTh U (POPMyIUpPOBaTh Ul ceOs HOBBIE 3aJaud B y4€0e M MO3HABATEIBHON
NEeATEIbHOCTH, pa3BUBATh MOTUBBI U MHTEPECH! CBOEH MTO3HABATEIBHOM JEATENBHOCTH;

® YMEHHE CAMOCTOATEIbHO IJIAHUPOBATH ITYTH JOCTHKEHHUS 1IeJIel, B TOM YHUCIIe aJlbTepHATUBHbIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIE
CHOCOOBI perieHts y4eOHbIX U MO3HABATEIbHBIX 3a/ay;

® YMEHUE COOTHOCHUTH CBOM JIEHCTBHS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEU JIEATEIIBHOCTH B MPOIECCE JTOCTUKEHUS
pe3ynbTaTta, ONpeAeNsiTh CIocoObl ACWCTBUM B pamMKax MpeIIOKEHHBIX YCIOBHM U TpeOoBaHUM, KOPPEKTHPOBATh CBOU JEUCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYALUEH;
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® YMEHHE OLICHUBATh NMPABUIHLHOCTh BBIMOJIHEHUS yUeOHOU 3ajaul, COOCTBEHHBIE BOBMOKHOCTH €€ pPelleHus;

e BJIa/ICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATHS PELICHUI U OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B yueOHOW M MO3HABaTEIbHON
NEeSATEIbHOCTH;

® YMEHHE OIPEACIATh MOHATHUS, CO3/IaBaTh 00OOIICHUS], yCTaHABIUBATh AHAJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIHHO BHIOMPATh OCHOBAHUS U
KpUTEpUU IS KJIACCU(UKALMK, yCTAaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH JIOTUYECKOE PACCYXKICHHE, YMO3aKIIIOUCHUE
(MHAYKTUBHOE, ICAYKTUBHOE M 110 aHAJIOTUH) U JIeIaTh BBIBOJIbI;

® YMEHHE CO3/aBaTh, IPUMEHTH U IPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEJIM U CXEMBI JUIsl pEIIeHUs YUeOHBIX U M03HABATEIbHBIX 33/1a4;

® YMEHHE OPraHU30BBIBATH yUEOHOE COTPYAHHUYECTBO U COBMECTHYIO AESTENBHOCTh C YYUTENIEM M CBEPCTHUKAMH; padOTaTh UHAWBUYAJIbHO U B
rpymnrne: HaXxOOuTh OOIlee pelleHHe M pa3peliaTh KOH(IUKTHI Ha OCHOBE COTJIACOBAHMS MO3UIUN U y4y€Ta HUHTEpEcoB; (OPMYyIHUPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

® YMEHHE OCO3HAHHO HUCMOJIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUH C 3aJ1a4yeii KOMMYHUKALUH JIJIs1 BBIPAKEHHSI CBOUX YYBCTB, MBICIIEH U
MOTPEOHOCTEH; TNIAHUPOBAHUS U PETYJISIINN CBOCH JACSITeILHOCTH; BIIAJCHHE YCTHON M MUCBMEHHOUW PEYbi0, MOHOJIOTUICCKOW KOHTEKCTHOM
peybIo;

e (dopMUPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCHOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;
e (¢dopMUpOBaHHE M PA3BUTUE SKOJIOTHUYECKOTO MBIIUICHUS, YMEHUE MPUMEHITh €ro B I03HABATEIbHOW, KOMMYHHKATHBHOM, COLMATbHOM
MpaKkTHKE ¥ MPOo(heCcCHOHATLHON OpHUEHTAIIUH.
IIpeameTrHbIe:
3HATH / HIOHUMATh

® XUMUYECKYIO CUMBOIUKY: 3HAKU XUMHUECKUX 3JIEMEHTOB, (POPMYJIbl XUMUYECKUX BEILECTB U YPABHEHUSI XUMHUUECKHUX PEaKIIHii;

® OCHOGHbBIE XUMUUECKUEe NOHAMUA. XUMHISCKHI OJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIBHBIC aTOMHAasd W MOJICKYJISIpHAasA MacCChbl, BCUICCTBO,

MaccoBasi U 00beMHast A0JIU, XUMHUYCCKas PCaKI s,

yMeTb

® HA3b16AMb: XUMUYECKUE DJIEMEHTBI;

e onpedenamp: COCTAB BEUIECTB 110 UX (Hopmynam,;

® oOpawyampca ¢ XUMUYECKON NTOCYI0H U TaOOpaTOpHBIM 000pYI0BaHUEM;

e gpluuUCAmMB: ATOMHYI0O U MOJIEKYJISIDHYIO MacChl; IPOU3BOAUTH PAacdeT MAacChl OCHOBHOI'O BEHIECTBA IO MAacce€ BEHIECTBA, COAEPIKALIETO

OTpeIeTICHHYI0 MAaCCOBYIO JOJI0 MPUMECe! 1 ApYyTrue MOIU(PUKAIIMOHHBIE PaCYEThI C UCIIOIH30BAHUEM dTUX TTOHSTHH.

e HCITOJIB30BATh npnoﬁpeTeHHue SHAHUA U yMeHI/ISI B HpaKTI/[‘leCKOﬁ ACATECIBbHOCTN U HOBCQIIHBBHOﬁ KU3HU TJIA:
e 6€30MacHOr0 OOpAIIEeHHsI C BEIIECTBAMH M MaTepHaJIaMH,

© SKOJIOTUYECKH IPAMOTHOTO TTOBEJICHUS B OKPYXKAIOIICH cpeJie;

® OI[CHKH BIIMSTHUS XUMHUYECKOTO 3arpsi3HEHUST OKPYKAFOIIEH Cpe/ibl Ha OPTaHU3M YeIOBEKa,
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® KPUTUYECKOM OIIEHKU MH(POPMAIUH O BEIIECTBAX, UCIOIb3YEMbIX B OBITY;
e IPUTOTOBJICHUS PACTBOPOB 33/JaHHOM KOHIEHTPALIUH.

IlepeyeHb yueOHO — METOAMYECKOT0 00ecIIedeHUs

1) Asropckas mporpamma O.C.I'abpuersina, cooTBeTcTByomas PenepanibHoMy ['ocyaapcTBeHHOMY 00pa30BaTeIbHOMY CTAHIAPTY OCHOBHOT'O
o0mrero oOpa3oBaHus U AONyIIeHHAss MUHUCTEPCTBOM 00pa3oBanus U HayKu Poccuiickoit deneparum

2) O.C.I'abpuemnsn, U.I'.Octpoymos, A. K. Axnebunun, Xumus. BBoaublit kype 7 kinacc, Mocksa: JIpoda, 2014. — 160 c.

3) PaGouas Terpanp k yueOHOMY nocoouto O.C.I'abpuensna, U.I.OctpoymoBa, A.K.AxneOunnna, Xumwus. BBoaublii kype 7 kiacc, Mocksa:
Hpoda, 2014. — 107 c.

4) Taopuensu O.C., lllunapesa I', A. Metoandeckoe nocobue k nponeaesruueckomy kypey O.C.I'abpuensaua, U.I.Octpoymosa, A. K. AxneOununa
«Xumus. BBoguslii kypc. 7 kmace», M: Ilpoda, 2007. — 205 c.

5) .I'abpuemnsia O. C., Octpoymos U. I'. HactonbHas kaura yuuresst. Xumus. 9 ki1.: Metoaudeckoe nocobue. — M.: JIpoda, 2010r

6) T'abpuemnsia O. C., Bockoboitnukosa H. I1. Xumus B Tectax, 3amavax, ymnpaxHeHHsx. 8— 9 ki — M.: JIpoda, 2009r.

7) Kypuainbl «XUMHS B IIKOJICH

HartypajbHble 00beKTbI: KOJJIEKIIMM MUHEPAIOB U TOPHBIX NTOPOJ, METAJJIOB U CIIJIaBOB, MUHEPAJIbHBIX y100pEeHHH, IIacTMace, KayudyKos,
BOJIOKOH.

XuMH4YeCKHE PeaKTHBbI, XUMHYECKas J1a00paTOpHas Mocy/aa, annapaTsbl U NPpUOOpbI

Mopnenu KpHUCTaUIMYECKUX PEHIETOK anmasa, rpadura, cepbl, gochopa, okcuaa yraepona(lV), moBapeHHOU conu, Jbaa, ofa, kenesa, MeIu,
Marsusi, Habopbl MOJIEJIEH aTOMOB JIJIsl COCTABJICHHS IIIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYL.

Y4eOHbIe MOCOOHS HA MEYATHOH OCHOBE

B mpouecce o0yueHuss XMMHHM WCHONB3YIOTCS CIEAYIOIINUE TaOMUIBI MOCTOSHHOTO 3KCcmoHuUpoBaHus: «llepuomudeckas cucTeMa XHMHYECKUX
anemenToB JI.1. MenneneeBay, «Tabnuiia pacCTBOPUMOCTH KHUCIIOT, OCHOBAHUHN U COJIEH», «DMEKTPOXUMUICCKUN P HAMPSHDKEHUH METAJITIOB Y.
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Cnucok qureparypsbl (OCHOBHOW U IONIOJTHUTEILHOM)

1. Ta6puensu O.C., Pynos H.H., TonkynoB B.1. Xumudeckuii skcriepuMeHT B mikoJje. 8 kinacc. — M.: JIpoda, 2005.
2. Tabpuensu O.C., Bockoboitnukosa H.IT. Xumus B Tecrax, 3ajaqax, ynpaxaenusx. 8 — 9 k. — M.: Ilpoda, 2005.
3. bounner b., Kun JI. Xumus 6e3 naboparopun. ¥YBiekaTenbHble onbITh U pa3pieduenus. M.: ACT Actpens, 2008. — 127 c.

Jluteparypa, peKOMEHI0OBaHHAs I YYAIIUXCSA:

1. Casuna JI.A. f no3naro mup. M.: ACT, 1998. — 448 c.
2. Mansiukusa B. 3anumarensnas xumusi. Heckyunsiit yueOHuk. — Cankr-IlerepOypr: Tpuon, 1998.
3. Xwumunueckue HTepHeT-pecypchl (XuMus ISl MIKOJIbHUKOB)
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