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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma Mo XuMUHM Ha YPOBHE OCHOBHOTO 00OIIETr0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranu3zanusx Poccuiickoit @eneparum.

[Iporpamma mo xXuMuM Aa€T TPEACTABICHUE O IeNsiX, oOmel crparermu OOy4YeHHS,
BOCIIMTAHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3AeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENISIET KOJIUMYECTBEHHBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImuXcs, ONMpeaesieT BOZMOXKHOCTH PEIMETa JUIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM MpOorpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMUH CITY)KUT OCHOBOH 151 (GOPMUPOBAHHS MUPOBO33PEHHS 00YUJAIOMIETOCS, €ro
MIPEJCTAaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIE XUMHEH
MIPEJCTaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peann3alii BOZMOXHOCTEH [T CaMOPa3BUTHS U POPMHUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATTLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0ydaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATeNBbHOCTH,  SKCHEPHUMEHTAJIbHBIX U
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CIEHU(HUKON HAaydHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IVIAJa HAa EAMHCTBO TMPHPOABI M  YEJIOBEKAa, SBISCTCS OTBETCTBEHHBIM  ATAllOM
B (DOPMHPOBAHNU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJaIOIINXCS;

crocoOcTByeT (OPMHPOBAHUIO LEHHOCTHOIO OTHOLICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBieHUS B OOYYCHHH XUMHUH OOCCHEYMBAIOTCS CIEUU(PHUKON CoAep:KaHHs
y4eOHOrO mpeAMeTa, KOTOPBIN SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BO HAYKW XMMHH Ha ONIPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHUS OPHEHTHPOBAH Ha OCBOCHHE
00y4YaroIMUMUCS CHCTEMbI ITEPBOHAYAIBHBIX MOHATHH XUMHHU, OCHOB HEOPraHWYEeCKOW XUMHHU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa coiep)kaHusi MPOrpaMMbl 10 XMMHMU COPMHpPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k e€ mizyueHuro. Conep’kaHHe CKIIAABIBACTCS U3 CHUCTEMbl MOHATHUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEILHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX IPEJCTABICHUH aTOMHO-MOJIEKYISPHOTO Y4E€HUS KaK OCHOBBI  BCEro
€CTECTBO3HAHUSI.

Teopernyeckue 3HaHHUA PACCMATPHUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATENIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHASA (DYHKUMU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOWCTB, CTPOEHHMS M BO3MOXKHOCTEH
MPAKTUYECKOTO IPUMEHEHHUS U MOJTyYSHUS N3Y4aeMbIX BEIIECTB.



OcBoeHue MporpamMMmbl 1O XUMHUH CHOCOOCTBYET (OPMHPOBAHUIO TNPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM [I03HaHUs B Hayke. M3yueHue xumun
IIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW W3 pPaHEEe MH3YYEHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccsl» u «EcrecTBO3HaHuE. 5-6 KI1acch».

[Ipu u3ydeHnn XUMHUH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKON NEATETLHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHl. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXXHEUIIMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUM, JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
NpUOOIICHUN K HAYYHBIM METOJIaM TTO3HAHUS IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKIUi, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU IIO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHHMHM B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENCKON AESITEIbHOCTH, OCBOCHUN MpaBuil 0€301acHOrO
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipy W3ydyeHMHM XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUYCHHE
MPUOOPETHN TaKUE 1IN, KaK:

—(opMupoBaHUE HMHTEIJIEKTYyaJbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa3OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—HaIpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTHYecKoe MpHoOIIeHne oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  TO3HaHMS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

—obecreyeHne YCJIOBHM, CIOCOOCTBYIOIIMX MNPUOOPETEeHHI0 OOy4YaIOUIUMUCS OIbITa
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEPCAIbHOE 3HAUCHHE AJIS PA3JIMUHBIX BUJIOB JESITEIBHOCTH;

—(opmupoBanue 00mel HYHKIIMOHATHLHON U €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATb M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpA, UCHOJb3Yys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3Y4YEHUM XUMHH, MPUMEHATh MX IpU pELUIeHUH NpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

—dopMupoBaHHUE y 00YYaIOLUIUXCS TYMaHUCTUYECKUX OTHOLICHUH, IOHUMaHUs LIEHHOCTH
XUMUYECKUX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU LI€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LESX COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOIIECH MPUPOTHOU
Cpensl;

— pa3BUTHE MOTHUBALMU K OOYy4EHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEGHMs OOILEYEOBEYECKMX LEHHOCTEH, FOTOBHOCTM K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJICHHOCTH JAajJbHEUIero 00ydeHus..

OOuiee 4ncino yacoB, OTBEAEHHBIX A M3ydyeHHUs XMMUU B 7 kiacce— 34 daca (1 dac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
I. Xumus B LleHTpe eCTeCTBO3HAHUSA
XuMHsl Kak 4YacTh ecTtecTBO3HaHus. lIpeamer xumun. XuMHs — 4YacTh €CTECTBO3HAHUL
B3anMooTHOLIEHHs 4YesoBeKa M OKpyxkaromero mupa. llpenmer xumun. dusnueckue tena u
BelecTBa. CBoiicTBa BelecTB. [IpuMeHeHne BEleCTB Ha OCHOBE UX CBOMCTB.

HaOnronenne #M  JKCIepMMEHT KaK MeTOAbl HM3Y4YeHHSl eCTeCTBO3HAHMA U
xumuu. HabmoieHne Kkak OCHOBHOM METOJ IO3HAaHUS OKPY)KAWOLIEro MHpa. YCIOBUS
npoBesieHUs: HaOmoaeHus. ['unoresa. DxcnepumenT. BoiBoa. Ctpoenue miamenu. Jlabopatopus
u 000opyOBaHHeE.

MopeaunpoBanue. Mojenb, MonenupoBanue. OCOOCHHOCTH MOJICTHPOBAHUS B reorpadum,
¢usuke, Ouomormu. Mognenmn B Owmonoruu. Mynsoku. Mogenun B ¢usuke. DnekrpodopHas
MamuHa. [eorpadpuueckue Mozaenu. XuUMHYECKHE MOJENU: MpeAMETHble (MOAEIU aToMa,
MOJIEKYJI, XHMHUYECKUX M MPOMBIIIJICHHBIX MPOU3BOJCTB), 3HAKOBBbIE, WU CHMBOJIbHbBIE
(CMMBOJIBI 37IEMEHTOB, (POPMYJIbI BELIECTB, YPAaBHEHUS pEaKuii).

XumMnuyeckue 3HAKH U (opMyabl. XUMUYECKUN JJIEMEHT. XHMHYECKME 3Haku. Mx
o0o3Ha4YeHHe, MNpPOU3HOUIEHHE. XHUMHUecKue QopMmyiabl BemiecTB. lIpocTele U ClOXKHBIE
BemiecTBa. MHaekcs u kodpduimentsl. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEIECTBA.

Xumust ¥ (pu3nKa. YHUBEPCATIBHBIN XapakTep MOJIOKEHUN MOJIEKYISPHO-KHHETHYECKON
teopun. [loHsATHS «aTtom», «Mmolekynaa», «uoH». Crpoenue BemecTBa. Kpucrammmueckoe
cocTosiHue BenlecTBa. Kpucramueckue pemerku TBepasix BeuiecTs. Auddysus. bpoyHosckoe
nBUKeHHe. BelecTBa MOJIEKYISPHOTO U HEMOJIEKYIIPHOTO CTPOCHUS.

ArperaTHble cocTOsIHMS BemecTB. [loHsiTue 00 arperaTHOM COCTOSIHUM BEILECTBA.
duznyeckue U Xxumudeckue siiaeHus. ['a3000pa3Hble, )KuaKue U TBEpAble BemecTBa. AMOpHbIe
BEILIECTBA.

Xumusi u reorpadus. Ctpoenue 3emi: siapo, MaHTHsl, Kopa. Jlutochepa. Munepansl u
TOpHBIE MOPOAbl. MarmaTuueckue U 0caJouHble (HEOpraHMYeCKue U OpraHnyecKue, B TOM YHCIIe
Y TOPIOYHE) TTOPOJIBI.

Xumusi U Omosorusi. XMMHYECKUI COCTaB JKMBOW KIETKH: HEOpPraHuuyeckwe (Boja u
MHHEpAJbHBIE COJIM) M OpraHudeckue (OCNIKH, >XUPBI, YIJIEBOJbI, BUTAMHHBI) BEIIECTBA.
buonornueckas poib Boabl B JkMBOM KieTke. dDorocuHTe3. Xiopodumi. buomoruueckoe
3HaYEHHUE KUPOB, OETKOB, IPUPHBIX Maces, YIJIeBOJOB U BUTAMHUHOB JUIS )KM3HEAEATEIbHOCTH
OpraHU3MOB.

KauecTBennble peaknun B xumMHuu. KauecTBeHHble peakiuu. Pacnio3HaBaHue BeEILECTB C
MIOMOIIIBI0 KAaYECTBEHHBIX peaKUUil. AHanuTU4yecKuid curHan. OrmnpenenseMoe BeleCTBO U
PEaKTHUB Ha HEro.

Jdomamnaue onbIThl. MI3roTOBIEHNE MOJIENIEH MOJIEKYJI XUMUUYECKHX BEIIECTB U3 IUIACTUIIMHA.
Huddysus caxapa B Bojie. ONBITHI ¢ MYCTON 3aKPHITON MIACTUKOBOM OYThITKON. OOHapyKeHHe
KpaxMaja B IpOJYyKTax MUTaHUS; 10JI0Kax.

IIpakTnyeckune padoTbl 3HAKOMCTBO ¢ JIabopaTopHbIM 000pynoBanueM. [IpaBuna TexHUKH
6e3omacHocTr. Habmoienue 3a ropsiieii cBe4oil. Y CcTpoicTBO U paboTa CIIUPTOBKHU.

II. Maremaruka B XMuMUH

OTHOcCHTENbHBIE aTOMHAS U MOJIEKYJISIpHAs Macchl. OTHOCUTENIbHAS aTOMHAsl Macca 3JIEMEHTA.
MouekynapHas macca. OnpenenacHie OTHOCUTENBHON aTOMHOM MacChl XUMHUYECKHUX 3JIEMEHTOB
no tabnuue JI. . MenneneeBa. HaxoxaeHne 0THOCUTENBHOM MOJIEKYIISIPHON Macchl TIO
¢dopmyre BerecTBa Kak CyMMbl OTHOCHTEIBHBIX aTOMHBIX MAcCC, COCTaBIISIONINX BEIIECTBO
XMUMHMUYECKUX DJIEMEHTOB.

MaccoBast g0s1 JJIeMEHTa B CJI0KHOM Bemecrse. [IoHdatne o wmaccoBoil pgone
XUMUYECKOT0 »yieMeHTa (W) B CIOXKHOM BEIIECTBE M €€ pacyeT 1o (opmyse BellecTna.
Haxosxnenue hopMysisl BelecTBa Mo 3HaUCHUSIM MacCOBBIX JI0JIEH 00pa3yromuX ero 3J1eMEeHTOB
(17151 IBYyX4acoBOr0 U3Y4YEHHMsI Kypca).



Yucrtele BemecTBa U cMmecH. Uncteie BemectBa. Cmecu. ['ereporeHHble U TOMOTEHHBIE
cmecu. ["a3oo0pasnble (BO3MyX, MPHUPOIHBIN Ta3), kuiakue (HedTh), TBEpAble cMecH (TOpHbBIE
IIOPObl, KyJIMHAPHBIE CMECH U CUHTETUUYECKUE MOIOIIUE CPEJCTBA).

Oo60bemHas go0Jis ra3a B cmecu. Omnpenencare o0beMHON noim ra3a (¢) B cmecu. Cocras
aTMoc(epHOTro BO3ayXa U MPUPOIHOTO raza. Pacuer oObema 1011 ra3a B CMECH T10 €r0 00beMy U
HaobopoT. [Tousitue o ITIK.

MaccoBasi 1011 BemiecTBa B pacTrBope. MaccoBast 1oy BemiectBa (W) B pacTBOpE.
Konuentpauus. PactBopurens M pacTBOpeHHOe BewiecTBo. PacueT Macchl pacTBOPEHHOTO
BEIECTBA 10 MAaCCE pacTBOPA U MACCOBOM J10JIe PACTBOPEHHOTO BEIIECTBA.

MaccoBas pos npumeceil. [Ionsarne o yncTtoM BemiecTBe M npumecu. MaccoBast J10JIA
npumecH (W) B oOpasiie HcXoaHOTO BemiecTBa. OCHOBHOE BemecTBO. Pacyer Macchl OCHOBHOTO
BEIIECTBA 10 MAcCe BEIIECTBA, COAECPIKAILErO ONPEACTECHHYIO MAaCCOBYIO JIOJIIO pUMecei.
IIpakTnueckne padorbl IlpurotoBneHue pacTBopa ¢ 33JaHHOM MaccoBOil  joJiei
PacTBOPEHHOTO BEIIECTBA.

II1. SIBjieHus1, HpOUCXOASILIME € BELIeCTBAMH

Pa3znesnenne cmeceii. CiocoObl pasfeneHuss cMmeced M od4ucTKa BeuiecTB. HekoTopeie
MpOCTENIINE CIOCOObI pa3fefieHus CMecel: IMpOCEeUBaHUE, pa3/elieHue CMecel IMOPOLIKOB
kKeye3a W cepbl, OTCTaWBaHME, JEKaHTAaIUs, LHEHTpU(YrupoBaHUE, pPa3/IelIeHHE C IMOMOIUIbIO
NeNUTENbHOW BOpPOHKH, (uiubTpoBaHue. PuibTpoBaHue B Jaboparopuu, OBITY U Ha
npou3BojicTBe. [lonsartue o dunmpTpare. Ancopouus. [lonstue 06 amcopOumm u aacopOEHTaX.
AXTUBHUpPOBAHHBIA YTojb Kak BaKHEHIIMH aacopOeHT. YcTpoiicTBO mpoTuBoraza. CrocoOsl
OYHUCTKH BOJBI.

JueTHisiuusi, WM mneperorka. Jluctwmismus (meperoHka) Kak MpOIEcC BBIACICHUS
BEIlIECTBA U3 JKUAKON cMecu. JlucTuiumpoBaHHas Bojia U 001aCTH €€ IPUMEHEHHUS.
Kpucrannuzanus winu BeinapuBaHue. Kpucrammuszanuss M BblIapuBaHHE B J1abopaTopuu
(kpuctammuzaTopsl ¥ ¢papdopoBbIe YAITKH JIJIs1 BEITAPUBAHUS) U TIPUPOJIC.

[Teperonka Hedu. Heprempoaykrel. dpakiimoHHas IEperoHKa )KUIKOTO BO3IyXa.

XuMHYecKHe peaKkuMH. YCJIOBUS TPOTEKAHUS! M TNpPeKpPAlleHUus] XMMHYECKHX
peakuuii. XUMHUYECKUE peakUM KaK IPOLECC IMPEBPALleHUs OJHUX BEIIECTB B JApYrHe.
VYcnoBus mpoTeKaHUs M IMPEKpalleHus XUMUYecKux peakiuil. COnpHKOCHOBEHUE (KOHTAKT)
BellecTB, HarpeBanue. Karanuzatop. UHruburop. YupasineHue peakiusiMu ropeHusl.

IIpu3Haku XuMHYeCKHX peakuui. [[pr3HakKM XUMHUYECKHUX peaKIuii: U3MEHEHHUE IIBETA,
o0Opa3oBaHue OCa/ika, PACTBOPEHHE IMOJYYEHHOTO 0CaJKa, BbIAEICHUE Ta3a, MOSBICHHUE 3araxa,
BbI/ICJICHUE WJIU MOTJIOIEHUE TEIIOTHI.

JlomamHue onbIThI. Pa3sienienne cMecu cyxoro MoJjioka v peqHoro necka. OTcrauBaHue B3BecH
MOPOLIKA JIJIsl YUCTKH MOCY]Ibl B BOJIE U €€ AeKaHTalMs. AJCOpOLMs aKTUBUPOBAHHBIM YIJIEM
KpacsIuX BeIlecTB Mencu-koibl. PactBopenue B Boje Tabnerku acnupuna YIICA.
[IpuroroBiieHre N3BECTKOBON BOJIbI M ONIBITHI ¢ Hel. M3yuenue coctaBa CMC.

IIpakTHyeckue padoThl. BeipamyBanue KpUCTaUIOB CONU (JIOMALTHUNA SKCIIEPUMEHT).
OuncTka noBapeHHo# comu. M3ydeHue nporecca KOppo3uu xesesa.

IV. Paccka3sl o XuMuu

Yuenunyeckasi KoH(pepeHuus. «Bplgaromnuyecs pycckue y4eHble-XUMHUKHI».

Konkypc coobmennii ydammxcsi. «Moe 100MMO€ XUMHUYECKOE BEUIECTBO» (OTKPBITHE,
MOJTy4eHUE U 3HAUCHHE).



MVIAHUPYEMBIE PE3YJbTATblI OCBOEHHSA IMPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OGPA30BAHUSA
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNbTAaTBl OCBOEHHSI TPOTPaMMBl OCHOBHOTO 0OILIEro 0O0pa3oBaHMUS
JOCTHUTAIOTCS B X0JI€ OOYUeHHs] XUMUU B €IUHCTBE y4eOHOM M BOCITUTATEIBHOM ESTEIFHOCTH B
COOTBETCTBUH C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COIHMOKYIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH U HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOTIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINY 00yJarOIIXCSL.

JIMYHOCTHBIE PE3YJBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JEATEIHHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAYIHOMY
HACJIe/INI0, TIOHWMAaHMs 3HAYCHHUS XMMHUYECKOW HAyKd B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKECHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBe
MUpa 1 oOIIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMAJIBHBIX HOpPMax M MpPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TOJIE3HOH, y4eOHO-
HCCIIEIOBATENILCKOM, TBOPUYECKON U JPYTUX BHIAX JIESTEIFHOCTH, TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOHM NIESITETFHOCTH TIPU BBIMOJIHEHHH YYEOHBIX, TIO3HABATEIBHBIX 3a/1ad, BBITOJHCHUU
XAUMUYECKUX HKCTIEPUMEHTOB, CO3/IaHIH YIEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOTIOHIMAHHUIO
¥ B3aMMOIIOMOIIM B MpOILECCEe 3TOH Y4eOHOH AEATENTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEZICHUE UM TOCTYNKH CBOWX TOBapHIIEH C MO3WIMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHMUS MOCIIEICTBUIN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  TPEJACTABICHUS O  BEHIECTBE W  XHMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAY4YHOM KapTHHBI MHpa, MpEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C MPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHBBI, HAIpaBJICHHBIE Ha MOJYYCHHWE HOBBIX 3HAHUHA MO XUMHH,
HEOOXOUMBIE Uil OOBSCHEHUS HAOMIOAAEMBIX IIPOIECCOB W SBJICHHH, IO3HABAaTEIbHOH,
MH(POPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTH;

MHTEpeC K OOYYCHMIO M TO3HAHUIO, JIIOOO3HATEIFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOCKTHOW M UCCIEIOBATEIBCKON JEATENHOCTH, K OCO3HAHHOMY BHIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IEHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 37I0pOBbI 00pa3 >KW3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUST aJKOTOJIs, HApPKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOAECHUS
NpaBUi 0E30MaCHOCTU IMpHU OOpalleHMH C XMMHUYECKUMH BEIeCTBAaMHU B OBITY U peaabHOU
KHU3HU;

5) Tpya0BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPAKTHUYECKOMY U3Y4EHHIO poeccuil M TpyJa pa3iudyHOro poja, yBaKeHHE K
TPyLy M pe3yiabTaraM TPYAOBOH [EATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHUS
NpeJAMETHBIX 3HAHWH 10 XHMHHW, OCO3HAHHBIM BBIOOP WHAWBUAYAIBHOW TpPaeKTOPUU
NPOJOJDKEHUsT 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMH,



OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi mpogecCHOoHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIallTUPOBATHCS B MPOPECCHOHATIBHO cperie;

6) IKO0JIOTHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU 11eJIec000pa3Hoe OTHOLICHNE K MPUPOIE KaK UCTOYHUKY KU3HU HA 3emIle,
OCHOBE €€ CYIIEeCTBOBaHMs, NMOHMMAHHE LEHHOCTH 3JI0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U IICHUXMYECKOMY 30pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe C BEILIECTBAMHU,
a TAaK)KE B CUTYalMsX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CMOCOOHOCTH TPHUMEHSTHh 3HAHMS, TOJIydaeMble NMPH W3YyYCHUU XUMHH, JUISI PELICHHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOUIEH NPUPOJTHON CPENOH, JUIsl MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00AJILHOTO XapakTepa SKOJIOIMUECKUX MpoOJieM U MyTed X pelieHUs
IIOCPEACTBOM METOJIOB XMMHH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B COCTaBeE MCTaHpeﬂMCTHBIX pCSYJ'II)TaTOB BBIACIISIFOT 3HAYUMBIC IJIS1 q)OpMI/IpOBaHI/H[
MHPOBO33pEHHUs OOlIeHay4YHble MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOIIECC, IKCMEPUMEHT U JIPYToe€.), KOTOPBIE MCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (II0O3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpbIe obOecrneuuBaroT (HOpPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBJICHUIO YI€OHOU NEeATeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBUS

ba3oBrble Jornvyeckue aeiicTBUS:

YMEHHUSI UCIOJIB30BaTh TPHUEMBI JIOTHYECKOTO MBIIIJICHUS TP OCBOCHWUW 3HAHUWM:
pacKpbhIBaTh CMBICT XUMHYECKUX TOHSTHH (BBIACIATH MX XapaKTepHbIE MPHU3HAKH,
YCTaHABJIWBATh B3aMMOCBS3b C IPYTUMHU TOHSTHUSIMH), UCTIOJIL30BATh MOHATHS 711 OOBSICHEHUS
OT/ACNBHBIX (PAKTOB W SBJICHWUW, BBIOMpPATh OCHOBAHHWS M KPUTCPUH ISl KiacCUpUKAIIIH
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEAKIMi, YCTaHABINBATh MPUINHHO-CIICICTBECHHBIC CBSI3H
MEXy 00BEKTaMH U3yYCHHUsI, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHEIE,
10 aHAJIOTUH ), JIeJIaTh BBIBOBI U 3aKJIFOUCHHS;

yMEHHUE MPUMEHSATHh B IPOIIECCE MO3HAHUS MOHATHS (IIPEIMETHBIC U METAlpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIOJIb3yeMble B XHUMHH, MPEoOpPa30OBHIBATH IIIHPOKO
MIPUMEHSIEMbIC B XHUMHH MOJICJIBHBIC MPEICTABICHUS — XUMHYECKUI 3HAK (CUMBOJI AJIEMEHTA),
xuMudeckas (opmyiJa W ypaBHECHHE XHMHUYECKOW pEaKIMhu — TMPU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 33/7a4, C Yy4ETOM OSTUX MOJEIBHBIX MPEACTAaBICHUI BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHbIE MPU3HAKH H3Yy4aEeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUH, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBSI3H H
MIPOTUBOPEYUS B U3y4aEMBIX MPOIECCAX U SIBICHUSAX.

Ba3oBble ncciaenoBarebCKHe AeCTBHS .

YMEHHME HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTa IO3HAHUA, a
Takke B KauecTBE OCHOBBI Ui (DOPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpUOOpeTeHne OMbITa MO TMJIAHHUPOBAHHWIO, OPTaHM3AIlMU U TMPOBEACHUIO YYCHMUYECKUX
HKCMEPUMEHTOB, YMEHHE HAOMI0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETOBAHUS, COCTABISITh OTUET O MPOJIeNaHHOM pabdoTe.

Pabora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIUIO PA3IUYHBIX BUJIOB
1 (OpM MpeICTaBICHHSI, TOJIY4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa
XMMHYECKOTO COJIepP)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HHTepHeTa), KpPUTUYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO NH(DOPMAIIUIO;



yYMEHHUE MPUMEHATh PAa3JInYHbIE METOJIBI M 3alIPOCHI MIPU MOUCKE U 0TOOpe MHPOpMALUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHITIOJTHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCNIEHHOTO THITA, MPHOOPETEHHWE ONbBITA B OOJACTH WCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHMS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TpeAcTaBICHUS
nHbOpMAIMKA W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMUY;

YMEHHUE HCIOJb30BATh M AHAIM3MPOBATH B Ipolecce y4eOHOW W HMCCIEeT0BATEIBCKOU
NEeATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHbIE YHUBePCAJIbHbIE YUeOHbIe el cTBHA:

YMEHHs 3a/aBaTh BOMPOCHl (B XOJe Auagora M (MiIU) JUCKYCCHUHU) IO CYILIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

YMEHUS MIPEJCTABIATH MOTyYEHHBIE PE3Y/IbTaThl TO3HABATEIBHON AEATEIBHOCTH B YCTHBIX
¥ TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAUI0 PEe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1Ta00OpaTOPHOTO OTMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIBHON 1
WCCIIEIOBATENILCKOM NEeSITeTbHOCTH TIPH PEIICHUH BOSHUKAIOIIUX MPoOJIeM Ha OCHOBE y4éTa
OOLIMX MHTEPECOB U COTJIACOBAHMSI MO3UIIUH (00CYXAeHNs, 0OMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPJMHAINS COBMECTHBIX JICHCTBHIA, OTIpe/IeNIeHIe KPUTEPHEB 0 OTICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepcaJibHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LEIN ACSITeIbHOCTH, IIIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJHUPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
HauOonee dpPexkTuBHBIE CHOCOOBI  pemieHUs Y4eOHBIX W IMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JEHCTBUI NpuU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA OO0 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHON LENH,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJaHHI.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB 10 OCBOCHHUIO O053aTEIbHOTO COJEpKaHus,
YCTaHOBJIEHHOTO JaHHOW denepaibHONl pabodeil mporpamMMmoi, BBIJCISAIOT: OCBOCHHBIE
oOyyarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHo obnactu «XUMHUS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIUIX.

K xonmy oOydenuss B 7 KJjacce MpeIMETHbIE pPe3yabTaThl Ha 0a30BOM YpPOBHE TOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYyJIa, XUMUYECKUIN AIIEMEHT,
MIPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOTHOPOIHAS), OTHOCUTENbHAS
aTOMHas U MOJIEKYJISipHAsi Macca, MaccoBasi I0Jisi XMMUYECKOTO JIEMEHTa B COSTUHEHHH,
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHSITh 3TU MOHSITUSI IPU
OTIMCAaHUU BEIIECTB U UX MPEBPAIlCHU;

BBIYHCIISATE OTHOCHUTENBHYIO MOJIEKYISPHYIO MacCy BEIIECTBAa, MAacCOBYIO JOJII0 XHMHUYECKOTO
arieMeHTa 1o (popmylie coeTMHEHUs, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE;

MIPUMEHSITh OCHOBHBIE OTIEPALIUU MBICTUTEIBHON JAEATeIbHOCTA — aHAIN3 M CHHTE3, CPAaBHEHUE,
000011IeHNe, CUCTEeMATHU3AINI0, KIACCH(HUKAIINIO, €CTeCTBEHHO-HAYUYHbIE METOJbI MO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIIUPOBAHNE, YIKCIIEPUMEHT (peaTbHBINA 1 MBICIICHHBIH);

ClieIoBaTh MPaBUJIaM TOJIH30BAHMS XUMUYECKOW MOCYAON U 1ab0OpaTOpHBIM 000PYAOBaHHUEM, a
TaKXKe MpaBUIaM OOpPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBITIOJHEHUIO



1a00paTOPHBIX XUMHUYECKUX ONBITOB, MPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHONH MacCOBOM
JI0JIEH paCTBOPEHHOIO BEIIECTBA.

3. TemaTnueckoe IJIAHUPOBAHMUE C YKa3aHHMEM KOJINIECTBA YaC0B,

OTBOAMMBIX HA OCBOCHHC Ra)l(I[Oﬁ TEMbI

Ne Hasanue tem Kon- | Koutp | Ilpa | DnekrponH Bunpr 1 popmer
BO OJIbH | KTHY 13(S JESITEIBHOCTH C YIETOM
4acoB bIe ecku | oOpaszoBate Moyns «IIIkonbHBII
paboT e JbHBIE YpOK» paboueit
BI pabo | pecypchl POTPaMMBI BOCITUTAHUS
ThI VYupexieHus
1. | Xumus B neHrpe 11 2 bubnuoreka | IloHuMaTh: posib XUMHUH B
€CTeCTBO3HAHUSA HOK COBPEMEHHOM MUPE IS
OCO3HAHMS
https://m.ed | MOJOKHUTETHLHOTO U
S00.ru/7f41 | oTpHUIIATETHLHOTO
837c BO3IEHCTBYUS €€ Ha
MIPUPOJTY H KU3HD
YeIOBEKa, 3HATh
NpaBHjIa TEXHUKA
0e30MacHOCTH IpH padboTe
C XUMHUYECKUMU
BELIECTBAMU U
000pyIOBaHUEM C TLIETTBIO
dbopMupoBaHHs
Oepe HOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U
3JI0POBBIO OKPYKAIOMIHX;
2.| MaremaTH4ecKue 9 1 1 bubnuoreka | [lonumats MaTepuanbHOe
pacyersl B XUMHH HOK €IMHCTBO BEILIECTB
MIPUPO/IbI, TO3HABAEMOCTH
https://m.ed | 3aKOHOB MIPUPOIBI
s00.ru/7f41
837c
3.| SBaenus, 11 1 3 bubnuoteka | Kputnuecku oneHUBaTh
NPoUCXoAsIIHe C LHOK nH(pOpPMALIUIO O
BellleCTBAMH BEIIECTBAX,
https://m.ed | ucnosab3yembIxX B OBITY;
S00.ru/7f41 | BO3AEHiCTBHE XMMHYECKUX
837c BEIIECTB Ha OpraHu3M
YeJoBeKa U Ipupoay,
npaBuia 6€30MacHOro
oOpareHus ¢
XUMHYECKUMU
BEIIECTBAMU;
4. | Paccka3bl MO XUMHH 3 1 bubnuorexa | opmupoBanue
HOK YCTOMYHBOTO
MI03HABATEIHHOTO
https://m.ed | maTepeca,

S00.ru/7f41
837c

JIF0003HATEILHOCTHU B
U3yYCHUH MUPA BEIICCTB
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IIYTEM IOJIy4EHHUS
JIOTIOJIHUTEIIbHON
uHpOpMaLUU U3
Pa3IMYHBIX HCTOYHUKOB O
3HAYEHUH OTAEIbHBIX
IIPEACTaBUTENECH
HEOpPraHUYEeCKUuX
COCIMHEHUMN.

O011ee KOJIHYECTBO
4YacoB MO NporpamMme
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