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HOACHUTEJBHASA 3AIINCKA

[Iporpamma yueOHOro kypca «Xumus. BBOgHBIM Kypc» Ha YpOBHE
OCHOBHOTO 0O0IIero o0pa3oBaHUsi COCTaBJICHa HA OCHOBE TpeOOBaHHWM K
pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa30oBaTelbHON MPOrpaMMbl OCHOBHOIO
obmero oOpasoBanusi, mpeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabodeil MporpaMMbl BOCHUTAaHUS M C YYETOM  KOHIICTIIIHH
npenoAaBaHusl y4eOHOTo mpenMera «XuMHs» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickon @enepanum.

[IpeayaraemMplil poneAeBTUYECKUN KypC XMMUU SIBJIIETCSI aBTOHOMHBIM IO
OTHOUIIEHUIO K 0053aTeIbHOMY KYpCY OCHOBHOM IIKOJIBI.

OcHOBHBIE 11€JIH Kypca:

MOATOTOBUTH YUAIIMXCS K U3YYEHHIO HOBOTO YYEOHOTO MpeaMeTa « XUMUs»;

CO3JaTh IO3HABATENIbHYI0O MOTHBALMI0O K HM3YYEHHIO Y4eOHOro mpeaMera
«XUMUA;

chopMHUpPOBATH y MIKOJIHHUKOB Ha MPOIMEIEBTUYECKOM YPOBHE JTUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIC IUNIAHUPYEMBIE PE3YIIbTATHI;

Pa3BUTh PACUETHBIE U HKCIIEPUMEHTAIIbHBIC YMEHHUS YUAIIUXCS.

[Iporpamma y4yebHOro Kypca «XumMus. BBOIHBII Kypecy» Ta€T npeacTaBieHue
0 1eNAx, oOmeil crpareru oOydeHHs, BOCIUTAHUS U Pa3BUTHUS O0y4aroIIMXCs
CpeACTBaMH y4eOHOro MpeAMETa, YCTaHaBIMBAET O0053aTelIbHOE MPEAMETHOE
collepKaHWe, TMpeaycMaTpuBaeT  paclpeiesieHue €ero Mo  KjaccaM W
CTPYKTYPUPOBAHHME MO pa3jiejaM M TeMaM MpOrpaMMbl MO XHWMHH, ONPEEISIET
KOJINYECTBEHHBIE u Kaue€CTBEHHbIEC XapaKTePUCTUKU coAepKaHus,
PEKOMEHIYEMYIO  MOCIEAOBATEIIBHOCTh  U3Y4YEHUS  XMUMHM C  Y4ETOM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTMKM ydeOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEN OOYy4YaroIIMXCs, ONpeessieT BOZMOXHOCTH MpeaMeTa
JUIsL  pealu3alMi  TpeOOBaHMW K  pe3ysbTarTaM  OCBOCHHUS ~ OCHOBHOWU
oOpa3oBaTenbHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a
Takke TpeOoBaHUM K pe3ysibTaTaM OOydYeHUsS XUMHUHM Ha YPOBHE IieNieH M3y4deHUs
npeAMeTa U  OCHOBHBIX BHUJOB  YYEOHO-IO3HABATENBHOW  AESATEIBHOCTU
00y4JaroIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

OcBoeHue mnporpaMmMmbl y4eOHOro Kypca «Xumus. BBOIHBIA Kypcy
CocOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XHUMHUYECKOM COCTaBISIOLICH
HAy4yHOM KapTUHbI MHUpa B JIOTMKE €€ CUCTEMHOW MPUPOJIbl, LIEHHOCTHOTO
OTHOUIEHUS] K HAyYHOMY 3HAaHMIO U METOJaM MOo3HaHus B Hayke. M3yueHne Xumuu
MPOUCXOJUT C MPUBJICYEHUEM 3HAHUM M3 paHee U3YUYCHHbIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup» u «buosorusi. 5—6 kiacco».

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHYECKOM HAayKd KaK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.



3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEHHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX OO0OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, sSA3blKa HAYKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TPU U3YYCHUH BEIIECTB WU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0O€30MacHOro oOOpamieHusl ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOLEro MHpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYEHHBIC NPH H3Y4YECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOsieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHwUs.

Jns  peanuzaniu TporpaMMbl  MCIONB3YIOTCS mocodus u3z YMK  mis
nejarora:

- Xumusga. Metonuueckoe mnocobue s yuutens kK ydeOnwky O. C.
["abpuensHa u np. «Xumus. 7 kiaace» / O. C. I'abpuensn, U. B. Akcénona, U. T.
OctpoymoB. — M. : IIpocsemenue, 2020. — 143 c.



- Xumus. 7 xjmacc : ydeb. st obmeoOpazoBat. opranmzaruii / O.C.
["abpuensn, U.I'. Octpoymos, C.A. CnankoB. — M. : IIpoceewmenue, 2021. — 144 c.
D WL

- Xumus. 7 ki.: pabovas terpaab k yuyeOnuky O.C. ['aOpuensna, WU.T.
OctpoymoBa, C.A. CnaakoBa «Xumus. 7 kinace» / O.C. I'abpuensn, C.A. Cnaaxos,
N.I". OctpoymoB.- M. : Ilpocsemenue, 2021. — 80 c.

Cpok peasn3zanuu nporpamMmsl 1 roa.

VYueOHbIll Mm1aH coctaBiseT 34 y4eOHBIX yaca u3 pacuera 1 yuyeOHBIN dac B
HEJIENIO0 B TeueHue 34 Hellelb.



COJIEP)KAHUE YYEBHOI'O KYPCA «XUMUSL. BBOJHBIN KYPC»

Pasnea 1. [Ipeamer xumum u MeToabl €€ usydenus (4 yaca)

[Ipenmer xumuun. 3HaUeHUE XUMUM B KU3HU COBPEMEHHOTO YesioBeka. Temna
u BemlectBa. CBoiicTBa BellecTB. [[prMeHeHre BEIIECTB HA OCHOBE UX CBOMCTB.
SIBneHus1, mpoucxoasmue ¢ BemecTBaMH. PU3NYECKHE SBICHUS U XUMUYECKHE
peakuuu. BemecTBa, y4acTBYIOIIME B PEAKLMK: UCXOHBIE BEIIECTBA U MPOAYKTHI
peakuuu. IIpu3HakM XMMHUYECKUX PEaKUUi: W3MEHEHHE LIBETA, BBINAJACHUE WIH
pPacCTBOPEHUE OCAJIKA, BBIJICICHHUE Ia3a, BBIJICICHUE WM MOTJIOIIECHUE TEIUIOTHI U
CBETa, MOsBIICHHWE 3amaxa. HaOmogeHue W HKCIepUMEHT B XuMuu. M3ydenwme
IJJaMEHH CBEUM M CHUPTOBKHU. ['mmorte3a u BbIBOA. OdopmiieHune pe3yiabTaToB
AKCIIEPHUMEHTA.

[Ipaktuueckass padorta 1. 3HaKOMCTBO C JIaOOpaTOPHBIM OOOPYJAOBAHHUEM.
[IpaBuna TexHUKN 0€30MACHOCTHU MPHU pabOTe B KAOMHETE XUMUHU.

Paznen 2. CTpoeHne BelecTB U X arperaTHble cOCTOsIHUSA (2 yaca)

Crpoenne BemiecTB. bpoyHoBckoe nBmxkenue. [uddys3usa. ATomsl.
Monekynbsl. OCHOBHBIE TIOJIOKEHHSI ATOMHO-MOJIEKYJIIDHOTO Yy4yeHHs. VOHBI.
BemectBa MOJNEKYJISIpHOTO M HEMOJICKYJISIDHOTO  CTPOEHHS.  ATrperatHbie
coctostHus BemecTB. ['a3bl. JKunkoctu. TBEpapie BeniecTa. B3anMuble Tepexobl
MEXJy arperaTHbIMM COCTOSHUSIMA BEIIECTBA: BO3TOHKA (cyOnumarusi) u
necyOmuManivs, KOHJEHCAIUs U UCTIapeHUe, KPUCTAITU3AIINS U TIJIaBJICHUE.

Pa3nen 3. CmecH BelecTB, HX cocTaB (5 4acoB)

Huctele BemiecTBa U cMecu. UHMCThIE BEHIECTBA M CMeCH. ['OMOreHHbIe U
reTeporeHHbie cMecu. ['a3000pa3Hble, )KUJIKUE U TBEPIbIE CMecU. ['a30BbIe CMECH.
Bo3gyx — mnpuponnas razoBas cmech. CoctaB Bozayxa. OObEMHas momst
KOMITOHEHTa ra30BOM CMECHM KaK OTHOIIEHHE O0BbEMa JaHHOrO rasza K oOiemMy
00béMy cmecu. Pacuérel ¢ HCMOIB30BaHMEM TIOHATHS «OOBEMHAS 1O
KOMIIOHEHTa cMmecu». MaccoBasi J1oyisi pacTBOpEHHOro BemiectBa. [loHsitue o
KOHIIEHTpAIlMM pacTBopa. MaccoBasi J0Ji1 pacTBOPEHHOTO BEIIECTBA KaK
OTHOILIEHHE MAacChl PACTBOPEHHOIO BEIIECTBA K Macce pacTtBopa. Pacyérel ¢
MCIIOJIb30BaHUEM NOHATHUSA «MAacCcoBas A0JIs pACTBOPEHHOTO BelIeCTBa». MaccoBas
noiig npumecu. [lonarue o TexHuueckom oOpasiie, 00 OCHOBHOM KOMIIOHEHTE U O
npuMecu. MaccoBasg 10yt npuMmecH. Pacd€Tbl ¢ HCIOJIBb30BAHUEM TOHSATHUSA
«MaccoBas 10J151 TPUMECH.

[Ipaktuueckass pabGora 2. IlpuroToBiieHHE pacTBOpa C ONPEICTEHHOM
MAacCOBOM JI0JIC paCTBOPEHHOTO BEIIECTBA.

Paznen 4. duznyeckue siBjeHusi B Xumuu (3 yaca)

HexoToprie criocoObl pasznenenus cmeceid. Paznenenue cMmeceit Ha OCHOBE
pazmuunii B (UBMYECKUX CBOMCTBAX MX KOMIIOHEHTOB. OTcTauBaHue W



nexantamus. Lleatpudyruposanne. @unbrpoBanue B jJabopartopuu, B ObITY U Ha
npousBojacTBe. DuiIbTpoBaHHE W (PUILTPAT. YCTAaHOBKA i (UIBTPOBAHUS U
npaBuia paboThl ¢ Hel. bbiToBBIE GUIBTPHI 711 BOABL. AncopOuus. Y CTpOHCTBO
npotuBoraza. JMCTWUIALMSA, WIM TeperoHka. JlMCTWUIMpOBaHHAas BoAa U €€
nonyuenue. [leperonka neptu. HegrenpomykTsi.

[Ipaktrueckas padora 3. OuncTKa NOBApEHHOMU COJIH.

Paznen 5. CocTaB BemecTB. XuMuieckue 3Haku u ¢popmy.isl (S yacoB)

XUMHUYECKUE IIEMEHTHI. BemecTBa MOJEKYJIIPHOIO M HEMOJEKYJISIPHOIO
CTPOECHHUs. XUMHUYECKUN 3JIEMEHT KAaK OIPEACIEHHBIM BUJ aTOMOB. XHMHUYECKUE
AJIEMEHTHI B MPHUPOAE. DIEMEHTHBIN COCTaB IUIAHETHI 3€MJIA U €€ T€OJIOTMYECKUX
obonouek. IIpocTble U ClIOKHBIE BeHlecTBA. AJUIOTPOINUS M aJUIOTPOIHBIC
MOAM(PUKALMHA. XUMUYECKHE 3HAKM M XUMHUYECKUE (QopMyIsbl. XHUMHUYECKUE
CUMBOJIbI, UX IPOU3HOIICHUE W HA3BAHMSA. DTUMOJIOTMYECKHE Hayajga HA3BAHUMI
XAMUYECKHX dJIEMEHTOB. Tabmmma xummdeckux sneMenToB [[. M. Menneneesa u
e€ CTpyKTypa: nepuoisl (OONbIIME W Mallble) U TPyNmbl (TJaBHbIE U TMOOOYHBIC
noarpynmnsl). OTaeabHbIE TPYIIBl XUMUYECKUX 3JIEMEHTOB: LIEIOYHbIE METAILIbI,
rajoreHsl, 0J1aropoHble ra3pl. XUMU4eckre Gopmyssl U GOPMYJIbHbIE €TUHUIIBL.
Koadpunuents! u unaexcsl. MTapopmanus, KOTOpyro HECYT XUMUYECKHUE CUMBOJIbI
u Qopmyiibl. OTHOCUTENBHBIE ATOMHAsI U MOJIEKYJsipHas Maccbl. OTHOCUTENbHAS
aTOMHas Macca Kak BEJIMYMHA, IOKAa3bIBAIOIIAs, BO CKOJBKO pa3 Macca aroma
JAHHOTO d3JeMeHTa Ooiblie Macchl aroMa Bojaopoja. OTHocUTenbHas
MOJIEKYJISIpHAs Macca U €€ HaxoxKaeHue. MaccoBast J0Jid DJIEMEHTA B CIOKHOM
BeulecTBe. JlomonmHuTenpHas MHQOpManMsg, KOTOPYKO HECYT XHUMHUYECKHE
dbopmyIbL.

Pa3znex 6. [Ipocrrie BemecTna (4 yaca)

Meramnel. MeTauibl: XUMHYECKHME DJJIEMEHTBl M IIPOCTBIE BELIECTBA.
MeTanibl ¥ CIUIaBbl B HICTOPUHU YEJIOBEYECTBA: MEJIHBIN, OPOH30BBII M >KEJIe3HbIN
BeKa. 3HAUEHUE METAJJIOB W cIiaBoB. OOImMe (Ppu3NuecKue CBOMCTBA METAJLIOB.
[IpencraButenn metawioB. JKeme30. TeXHWYECKHM YHMCTOE M XUMHUYECKH YHCTOE
xKene3o. JKeme3o — OCHOBA COBPEMEHHOM IPOMBINUIEHHOCTH M CEJIBCKOIO
xo3sicTBa. CIuiaBsbl eje3a: YyTyHbl U cTaid. [lepenenbHbli U TUTEHBINA YyTyHBbI,
UX 3HAaYeHUe. YTJIEepOAMCTas W JIETMPOBAaHHAs CTalM, X 3HadeHue. [loHsTue o
YyEépHOI M 1LBETHOM MeTaulypruu. AmtoMuHUN. HcTopusi NPOMBILIJIEHHOTO
MIPOU3BOJICTBA AMIOMUHUS. [[pyuMeHEHNE aIFOMUHHS Ha OCHOBE CBOMCTB. 30JI0TO.
Ponp 3050Ta B HCTOpUK 4YENOBEYECTBA. 30J0TO — METAII IOBEJIMPOB U ITAJIOH
MHUpPOBBIX AeHer. [I[puMeHenune 30510Ta Ha OCHOBE CBOMCTB. ON0BO, €r0 CBOMCTBA U
npUMEHeHue. AIJIOTpOIus 0JioBa: cepoe U 0Oenoe 070BO. «OJOBSIHHAS Yymay.
Hemeramnel. Ilonoxxenune sinemeHToB-HeMeTauioB B tadnuie . M. Mennaeneena.

brnaroponneie raspl. Amnorponus Kuciaopoga. CpaBHEHHE CBOWCTB MPOCTBIX
6



BEIIECTB METAUIOB U HeMmeTauioB. [IpencraButenu HemetamwioB. @ochop u ero
aloTpornHbeie Moaudukanuu. CpaBHEHHUE CBOMCTB 0Oeoro M KpacHoro ¢ocdopa.
Ob6nactu npumenenust ¢ocdopa. Cepa u o01acTu €€ NMpUMEHEHUs. YTIIEepo, ero
aIIOTponHble Moaudukanuu (anMas M rpadur), UX CBOWCTBA M NPUMEHEHUE.
A30T, €ero CBOMCTBAa U IPUMEHEHHUE.

Paznen 7. Cioxnble BemecTBa (11 yacoB)

BanentHocTs. BaneHTHOCTh Kak CBOMCTBO aTOMOB OJIHOTO XUMHYECKOTO
AJIIEMEHTa COEOUHATHCA CO CTPOro ONPENENEHHBIM YHCIOM aTOMOB JPYroro
XUMUYECKOTO 3JIEMEHTA. DJIEMEHTHI C MIOCTOSHHOW U IEPEMEHHON BAJIECHTHOCTHIO.
BoiBog (opmynbl coenMHEHHS 1O BaJleHTHOCTH. Ha3BaHue coeauHEeHUs 10
BasieHTHOCTH. Oxcuapl. OKCUABl U cnocod oOpa3zoBaHus MX Ha3BaHUU. OKCHUIBI
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTpOoeHus. Poib OKCHIOB B MpUPOJE.
[TapuukoBbiii 3¢ dext. IIpencraBurenu okcunoB. Bona, yrimekucibsiii ra3, OKCHJ
kpeMHusA(I1V), ux cpoiictBa u npumeHeHue. Kucnorsl. KucioTel, ux cocrtaB u
kinaccudukanua. Kuciotel opranuueckue M HeopraHudeckue. WHIUKATOPBI
Tabmuma pactBopumoctu. ColisiHasE W CEepHask KUCIOTHI, WX CBOMCTBA U
npumeHenue. OcHoBanus. OCHOBaHMS, UX COCTAaB M Ha3BaHus. ['mapokcorpynna.
OcHoBaHUs pacTBOpUMBIE (LIENOYM) M HepacTBOpUMbIE. 3MeHeHue OKpacKu
WHIUKATOPOB B LIENOYHOU cpeae. ['Mapokcupl HATpus, Kanus M Kalblus, HX
ceorictBa U npuMmeHeHue. Comu. Conm, UX COCTaB M Ha3BaHWs. PacTBopuMOCTH
coJieil B Bojie. XJIOpU HaTpusl U KapOOHAT KaJbIMsl, UX CBOMCTBA U MIPUMEHEHHUE.
Knaccuduxanuss HeopraHMueckux BemiecTB. BemiecTBa, ux kinaccudukamus u
MHoroo6pasue. IIpocTsie BemecTBa: MeTamibl U HeMeTaibl. Cll0KHbIE BEIECTBA!
OKCHJIbl, OCHOBaHMS, KUCJIOTHI, COJIU.



ININIAHUPYEMBIE PE3YJIBTATBI
OCBOEHNA NPOI'PAMMbBI YYEBHOI'O KYPCA
«XHUMMUA. BBOJAHbBIN KYPC»

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUN W
pacIIMpPEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOI'0 O00IIEeCTBa, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIue o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW EATEILHOCTH IPH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4eOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIICH C TMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONINE
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HayYHOW KapTUHBI MHUpA, TPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHbIC MOTHBBI, HAMPABJICHHBIC HA TOJyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAMMBIE i OOBICHEHUS HAOJI0IaeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TMpaBuUi OE30MACHOCTH TpU  OOpaIlllEeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs IMPEJAMETHBIX 3HAHUUW 1O XUMHUH, OCO3HAHHBIA BBIOOP
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU MU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPhIC
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB W XUMHYECCKUX PEAKIIHA,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUi — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aja4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMA W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHHUE TMPUMEHATHh Pa3IudYHbIe METOJbl U 3alPOChl MPU MOUCKE U OTOOpE
uHpOpMaIIMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJIUMBIX JJisi BBHITTOJHEHUS
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y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(OPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NIE€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO34MCTBAa M TPAHCIOPTa HA COCTOSIHME OKpYXKAroIled HpPHUpPOIHOM
CpEIBl.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHA:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIBLHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO JKCIEPUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHMSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3ZHHMKAIOIIMX NpOOJEeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUPATh Hanbosee d(PPeKTUBHBIE CIIOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVCTBUM TPHU BBINOJHEHUM 33JaHAW C YYETOM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3YJIbTAaTa 3asBJICHHON LM, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

[IpeameTHBIEC PE3YNBTATHI:

JaBaTh XapaKTEPUCTUKY OCHOBHBIM METOJa I[IO3HaHUS: HaOJ0/IeHUE,
U3MEPEHHE, IKCIIEPUMEHT;

OIKCHIBaTh CBOWMCTBA TBEPABIX, KUIKUX, ra3000pa3HbIX BEIIECTB, BBIACISA
UX CYLIECTBEHHBIE PU3HAKY;
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pPacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI «aTOM», «MOJEKYJIay,
«XUMHYECKHH  3JIEMEHT», «IIPOCTOE  BEUIECTBO», «CIOXKHOE  BEIIECTBOY,
«XMMHYECKAS PEAKIIHS», UCII0Nb3Ys 3HAKOBYIO CUCTEMY XUMUU;

pasnuyaTh XUMUYECKUE U PU3NYECKUE SIBICHUS;

Ha3bIBATh XUMUYECKHUE IJICMEHTHI;

OTIPENIETSATh COCTaB BEIIECTB MO UX (HOopMyIiaM;

Ha3bIBATh MPU3HAKU U YCIOBUS MIPOTEKAHUSI XUMHUYECKUX PEAKIIMIA;

BBIBIATh IIPU3HAKH, CBUIECTENBCTBYIOIIME O IPOTEKAHUU XUMHUYECKOU
pEeaKIMy P BBITIOJIHEHUHA XUMUYECKOIO OIIBITA;

co0Ir01aTh MpaBuiia O€30MaCHOM pabOTHI IIPU NMPOBEIEHUH OIIBITOB;

M0JIb30BAThHCS J1A00PATOPHBIM 000PYIOBAHUEM U TIOCYI0H;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMMHYECKOTO D3JeMeHTa 1o (dopmyie
COCIMHEHHSI,;

BBIYHCIIATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEUIECTBA B PACTBOPE;

IIPUTOTOBJIATh PACTBOPHI C ONPEAEIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOIO
BEILECTBA;

pacKpbIBaTh CMBICI Ilepuoandeckoro 3akona /.M. Menneneesa.

BBIJIBUTaTh M IPOBEPSITh 3KCHEPUMEHTAIBHO THUIIOTE3Bl O XUMHUYECKUX
CBOMCTBAax BEILECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYNATh
B XMMHUYECKHE DPEAKLIUU, O XapaKTepe U MPOIYKTaX Pa3IUYHBIX XUMHUYECKUX
peaKIuu;

XapakTEpU30BaTh BeEIIECTBA IO COCTaBY, CTPOCHUID M  CBOMCTBaM,
yCTaHaBJIUBAaTh IPUYHHHO-CJIEICTBEHHbBIE CBA3U MEXIY JAHHBIMU
XapaKTEPUCTUKAMU BEILECTBA;

UCIIOJI30BaTh MPUOOPETEHHBbIE 3HAHUS JUIsl DKOJIOTMYECKHM TI'PaMOTHOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHLIUU IMPHU BBIMOJIHEHUU
IIPOEKTOB U y4eOHO-UCCIEI0BATEIbCKUX 3a/1a4 M0 W3YUYEHHUIO CBOMCTB, CIOCOOOB
MOJIYYEHHS M pacliO3HaBaHUS BELIECTB;

OOBEKTHUBHO OLEHMBATh MH(POPMALMIO O BEIIECTBAX U XMMHYECKHUX
npoleccax;

KPUTHUYECKH OTHOCHUTBCS K IICEBJIOHAYYHON uHbopMaIuu,
HEJJ0OPOCOBECTHOM peKiIaMe B CPEJICTBAX MACCOBOIM MH(POPMALINH;

OCO3HaBaTh 3HAUYEHUE TEOPETHUUECKUX 3HAHUU MO XUMUU ISl MPAKTUUECKOM
NEeATEIbHOCTH YEIOBEKA,;

CO3/1aBaTh MOJEIM M CXEMbl IS pelleHusi Y4eOHbIX M TO3HaBaTeJIbHBIX
3aJa4; MOHUMATh HEOOXOJUMOCTh COOJIIOJICHUS MpPENNUCaHUM, MpeaiaraeMbXx B
WHCTPYKIIUSX 110 UCIIOJIb30BAHUIO.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJace
KomnuectBo | KoanmuecTBo
Ne KommnuectBo
HanmMeHnoBanwue pasniena, TEMbI MPAKTUYECK | KOHTPOJIbHBI
n/n 4aCcoB
ux pabor X pabot
1 | [Ipeamer XUMHUHM U METOJIbI €€ U3yUCHUS 4 1 -
2 | CTpoeHue BEIIECTB U UX arperaTHbIC COCTOSHHS 2 - -
3 | CmecH BelecTB, HX COCTaB 5 1 -
4 | ®usnueckue SIBIECHUS B XUMUHA 3 1 -
5 | Cocras BemiecTB. XUMHUECKUE 3HAKU U (POPMYITBI 5 - 1
6 | [IpocTeie BemecTBa 4 - -
7 | Cio)xHBIE BEIECTBA 11 - 1
Bcero 3a yueoHblii rojg 34 3 2
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IHOYPOYHOE IINTAHUPOBAHHUE

7 kaace
Ne ypoka JlaTa npoBeneHus
B
pazzene/ Tema ypoxka KoppektupoBka
o TJ1aH (dakt P PP P
TIOPSAIKY

Paznea 1. [Ipeamer Xumuu U MeTOIbI

eé usyuenus (4 yaca)

1/1 1 Henenst ceHTsIOpst BBOJHBIN HHCTPYKTaX 110 TEXHUKE Oe3onacHocTH. [Ipenmer xumuun.

2/2 2 Henemsl CEHTAOPS SBnEHUS, TPOUCXOISAIINE C BEIECTBAMM.

3/3 | 3 Hexenst ceHTAOPs HabmroneHne u SKCepuMEHT B XMMUHU.

4/4 4 Henens ceHTAOps [Ipaktuueckass pabora Ne 1 «3nHakoMcTBO ¢ nabopaTopHbIM oOopynoBaHueMm. lIpaBuna

TEXHHKHU 0€3011aCHOCTU IpU paboTe B KAOMHETE XUMUN.

Paznen 2. CTpoenne BemecTB U UX ar

peraTHble cocTostHus (2 yaca)

1/5

5 Henenst CeHTsIOpst

CtpoeHue BEIeCTB.

2/6

1 Henenst OKTAOPS

AFpCFaTHI)IG COCTOsIHHMA BECIICCTB.

Paznen 3. CMecu BelecTB, X COCTaB

(5 yacos)

1/7 2 Henens OKTA0pA YucTrle BelecTBa U CMECH.

2/8 3 HeeNs OKTAOPS I"a3oBBIe cMecH.

3/9 4 "enenst oKTAOps MaccoBast 1011 pacCTBOPEHHOTO BEIECTBA.

4/10 2 Henenst Hos0pA HNHcTpykTax 1o TEXHHKE 6e30naSHocmv. HpaKTH:{eCKaﬂ pabora Ne 2 «IIpuroroBienue
pacTBopa ¢ onpeaenEHHON MacCOBOM ToNiel paCTBOPEHHOTO BEIIECTBAY

5/11 | 3 uemenst oKTAOPS MaccoBas 10J11 IPUMECEH.

Paznen 4. dusnyeckue siBjaeHusi B xumun (3 yaca)

1/12 4 Henenst HOSIOpA HekoTopsie criocoObl pa3aeneHus: cMece.
2/13 | 1 Hepmens nexadps JIMCTHIIISTNS, WK TIEPETOHKA.
3/14 2 Henens nexaopst WucrpykTax no TexHuke Oe3omacHocTH. [Ipaktudeckas padora Ne 3. Oumcrka moBapeHHOMH

COJIH.

Pa3gen 5. CocTaB BellecTB.

Xumuuec

KHe 3HaKH 1 Gopmyasl (5 yacoB)

1/15 | 3 menmens nexadOpst XHWMHYECKHUE DJIEMEHTHI.
2/16 4 "Henenst nexkaopst Xumunueckue 3Haku. Tabnuia xumuueckux 31mementoB [l. . Meneneena.
3/17 2 Henens siHBaps Xumnueckue popmyinbl. OTHOCUTETbHBIC aTOMHASL U MOJIEKYJISIpHAS. MACCHI.
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4/18

3 Hezens stHBaps

O00011eHnii 3HaHUN 110 TeMe «UHUCThIE BEIIECTBA U CMECH. XUMUAYECKAsA CUMBOJIMKAY.

5/19

4 Henens siHBaps

KonTponpnas pabora Ne 1 «HucTsie BenecTBa U cMeCH. XMMHUUYECKas CUMBOJIUKAY.

Paznen 6. IIpocthie BenecTBa (4 yaca)

1/20 | 1 menens deBpais MeTaibl.

2/21 | 2 menens dempas [IpeacraBuTenn METAILIOB.

3/22 | 3 menens deppans Hemerab.

4/23 | 4 menens pespans [IpeacraBuTen HEMETAILIOB.
Paznen 7. Cnosxkubie Bemectsa (11 yacos)

1/24 1 Henmenst MmapTa BasneHTHOCTE.

2125 2 HeJnelns Mapra OKcHIBI.

3/26 3 Henens MapTa [IpeacraBuTE I OKCUIOB.

4/27 1 Henens anpens Kucnoter.

5/28 2 Heens anpenis [IpeacraBuTenM KUCIIOT.

6/29 3 Hezens anpens OcuoBanwst. [IpencraBureny ocCHOBaHUH.

7/30 4 Henens anpens Comu.

8/31 1 Henmenst Mast [IpencraBuTenu conen.

9/32 2 Hepens Mast Knaccugukanus HeopraHu4ecKix BEIECTB.

10/33 3 Hexens mast KonTpomnpHas padota Ne 2 «OCHOBHBIE KJIaCChl HEOPTaHUIECKUX COCTUHEHUI.
11/34 4 Henens Mas AHanu3 KOHTpoNbHOM paboThl. [lonBeneHne UToroB yuebHOro roja.
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