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Pabouas mporpamma mo mpenmMery «Xumus. BBOIHBIN Kypc» i ypOBHS OCHOBHOTO OOIIETO

oOpazoBaHusi pazpaboTaHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTebHON MPOTPaMMBbI OCHOBHOTO 00ImIero o00pa3oBaHUsS C YYETOM IIPOrpamw,
BKJIIOYCHHBIX B €€ CTPYKTYPY.

1. Copep:xanmne yueOHOro npeamera «Xumus. BBogublii Kype»

Tema 1. «XuMuf B IeHTPe eCTECTBOZHAHUS»

XuMusi — 4acTh €CTECTBO3HAHHWA. B3aMMOOTHOIIEHUS YEJIOBEKAa M OKPYXKAIOIIET0 MHpA.
[Tpeamer xumuun. Ousnueckue Tena u BemecTsa. CBoicTBa BemiecTB. [[puMeHeHne BemecTB Ha OCHOBE
ux cBoicTB. HabmoieHne kak OCHOBHOM METOJ IO3HAHMsI OKPY’KAaIOIEro Mupa. Y CIoBUs IPOBEIEHHS
Habmonenus. ['unoresa. Dxcnepument. Beioa. Ctpoenue miamenu. Jlaboparopus

u obopynoBanue. Monenb, MonenupoBanue. OCOOCHHOCTH MOJICIUPOBAaHUS B reorpaduu,
¢usuke, Oowonornu. Mozgenmu B Ouosornu. Myinspku. Monenn B ¢usuke. DnekTpodopHas MalluHa.
I'eorpaduueckue mMoaenu. XumMuyeckre MOJENIU: NpeIMETHbIe (MOAEIN aTOMa, MOJIEKYJ, XMMUYECKUX
U TIPOMBIIUIEHHBIX IPOU3BOJCTB), 3HAKOBBIC, WJIM CHUMBOJbHBIE (CUMBOJBI 3JEMEHTOB, (OPMYIIBI
BEIIECTB, YpaBHEHMs peakuuil). XuMmudeckuil snemMeHT. XuMmudeckue 3Haku. Mx oOo3HaueHue,
MpOoU3HOIIeHne. Xumuueckue ¢Gopmyasl BemecTB. [IpocTeie u ciokHble BemecTBa. WHIEKCH H
KodpduumeHTsl. KadyecTBeHHBII M KOJMYECTBEHHBIH COCTaB BEUIECTBA. YHMBEPCAJBbHBIN XapakTep
MOJIO’KEHUN MOJIEKYJIApHO-KMHETH4YeCKOU TeopuH. [loHATHS «aToM», «Mojekyna», «uon». CTpoeHue
BelecTBa. Kpucramimueckoe cocTosiHue BellecTBa. KpucTtaqinueckue pemieTkd TBEPAbIX BELIECTB.
Huddysus. bpoyHoBckoe nBMKeHHe. BermiecTBa MOJNEKYISPHOTO M HEMOJIEKYJISIPHOTO CTpPOCHHUSI.
[TonsTe 06 arperaTHoM cocTOsiHUM BemiecTBa. dusnyeckue n XUMUYecKue siBlIeHus. ['az000pa3Hble,
KHUIKHE M TBepiable BemiectBa. AMopgHble BemiectBa. CrpoeHue 3eMiM: SApO, MaHTHUs, KoOpa.
Jlutochepa. MuHepasibl W TOpHBIE TOPOABL. MarmaTHuecKue M OCaJ0uHble (HEOpraHMYecKue H
OpraHMyYecKkue, B TOM YHCIE€ M TOprYMe) HOpoAbl. XHMHUYECKMH COCTAaB JKMBOM KJIIETKH:
HEOopraHuyeckue (BoJa U MUHEpAJIbHBIE COJIM) U OpraHuyeckue (OenKH, KUPBbI, YIIIEBOAbl, BATAMHHBI)
BemiecTBa. buonorndeckas poib BoAbl B KUBOW KieTke. Dorocunte3. Xmopodmmi. buonornyeckoe
3HAYEHHUE KUPOB, OCITKOB, dQUPHBIX
Maced, YIJIEBOJIOB U BUTAMMHOB JUIS KU3HEIEATEIbHOCTH OpraHu3MoB. KauecTBeHHbIE peakIinu.
Pacnio3naBaHue BEIIECTB ¢ IOMOIIbIO KAYECTBEHHBIX peakuil. AHAJIUTUUYECKUN CUTHAI.
OmnpenensieMoe BEIIECTBO U PEaKTUB Ha HETO.

JdemoHcTpaumnu:

1.Konneknuss pa3nuuHbIX MpeaMeToB win  ¢otorpadpuil NpeaMeToB W3  aTIOMUHUSA IS
WJUTIOCTPALIUU UJIEU «CBOWCTBA — IIPUMEHEHUEY.
VY4debHoe 000py10BaHNE, UCTIOIB3YyEeMOE Ha YpOKax (PH3UKH, OMOJIOTUH, Teorpaduu U XHUMHUU.
OnextpodopHas MaiiHa B 1edcTBUU. [ eorpaduueckue moaenu (rnodyc, Kapra).
buonornueckue mojenu (MyJskKU OpraHOB M CUCTEM OPIaHOB PACTEHUH, dKUBOTHBIX U YEJIOBEKA).
Pu3nyecKue 1 XUMHUYECKHE MOJIETIN aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIINYECKUX PEIIECTOK.
OObemMHBIE U IIAPOCTEP)KHEBBIE MOJAEIH BOJbI, YIJIEKUCIOTO W CEPHHCTOrO Ta30B, MeETaHa.
OO0pa3ibl TBEPBIX BEIIECTB KPUCTAITUNYECKOTO CTPOEHU. Moenn KpUCTaUIMYECKUX
pELIETOK.
Bona B Tpex arperatHbiX cOCTOSHUSX. KONNEKIus KpHUCTAINIMYECKUX M aMOpP(HBIX BEIIECTB U
W3/1eNINN U3 HUX.
Komnnekuust MuHepanos (J1a3yput, KOPYH]I, XalbKOMUPHT, (IFOOPUT, TAIIHT).



Konnexmus ropHbIX mopoJ (TpaHuT, pa3iudHble (POPMBbI KaIbLIUTA — MEJ, MPaMop, U3BECTHSK).
Konnexmus roprounx uckonaeMsix (He(Th, KAMEHHBIN YTOJIb, CIIAHIIBI, TOPD).
JleMOHCTpPalMOHHbIE IKCTIEPUMEHTBI

Hayunoe HaOmroieHne u ero onucanue. M3ydenne cTpoeHus TUIaMEHHU.

CrniuproBast SKCTpaKLus XJI0poduiia U3 3eJ€HbIX JIUCTHEB PACTEHUH.

«IlepenuBanue» yriieKMCIOro ra3a B CTaKaH Ha ypaBHOBEUIEHHBIX BECAX.

KayecTBeHHast peakiyst Ha KUCIOPOI.

KauecTBeHHast peakiyst Ha YIJIeKUCIIbINA ra3.
JlabopaTopHblie padoThI:

PacnipocTpanenue 3amaxa 0JJeKoJIOHa, JyXOB WM A€30J0paHTa Kak nporecc quddy3nu.
Habntonenne OpOoyHOBCKOTO JBMKEHUS YACTUYEK YEPHOM TYIIH MOJI MUKPOCKOIIOM.
Juddys3us nepMaHranara Kajaus B XKeJIaTHHE.

OGHapy>xeHHe IPUPHBIX Macell B alleIbCHHOBOH KOPOUKE.

M3ydeHne rpaHuTa ¢ MOMOIIBIO YBEITMYUTEIBHOIO CTEKIIA.

OrmpezieneHne coiepiKaHus BOJIbI B PACTCHUH.

El A o

OO6HapyxeHue Macja B CEMEHax MOJICOTHEYHHUKA U TPEIIKOTo opexa.

O6HapyxeHue Kpaxmasa B MIICHUYHONU MYKE.

B3aumoneiictBue ackopOMHOBOM KUCIIOTHI ¢ HOJOM (onpeaeneHue ButaMuHa C B pa3IMyHbIX COKaXx).
[IpoayBaHue BbLABIXaEMOI'O BO3/IyXa U€pe3 U3BECTKOBYIO BOY.

OOHapy»XeHue U3BECTKOBOW BOJIBI CPEIH PA3IUYHBIX BEIIECTB.
IIpakTnyeckue padorsi:

3HakoMCTBO ¢ JabopaTopHbIM oOopynoBaHueM. IIpaBuia TeXHUKH OE30MACHOCTH.
HaGnronenue 3a ropsimeii cBedoid. Y cTpoHCTBO M paboTa CIIMPTOBKH.

Tema 2. MaTemaTnka B XUMHH

OTtHocuTenbHAs aTOMHas Macca 3jeMeHTa. MosekymspHass Macca. OnpeseneHne OTHOCUTEIbHON
aTOMHOM MacChl XUMHYECKHX 3JIeMeHTOB 110 Taonmie /1. 1. Menneneena.

HaxoxxaeHre OTHOCUTEIbHON MOJEKYIIpHOW Macchl 1o (opMmyse BeIlecTBa KakK CyMMBbI
OTHOCHUTENIBHBIX aTOMHBIX MAacC, COCTaBISIOLIUX BEIIECTBO XMMUYECKUX 31€MEHTOB. IlonsaTne o
MaccoBOM J10J€ XMMMYECKOro 3jieMeHTa (W) B CJIOXHOM BEIeCTBE M €€ pacueT 1o Qopmyie
BemlecTBa. HaxoxneHnue (opmynsl BemecTBa MO 3HAYEHUSIM MAacCCOBBIX J0JIel 00pa3yroIIUX €ro
2JIEMEHTOB (A1 JIByXuacoBoro mu3ydeHus Kypca).Uucteie BemiectBa. Cmecu. ['ereporeHHbie u
roMoreHHble cmecu. ['a3000pa3Hble (BO3ayX, MPUPOAHBIN ra3), kuakue (HeTh), TBEpHblE CMECU
(ropHble TOpPOABI, KYJIMHApHbIE CMECH W CHHTETHYECKHE Molole cpenctsa).OnpeneneHue
oO0beMHOM nonu ra3a (¢) B cmecu. CocraB arMocepHOro Bo3ayxa M NpUpoAHOro rasza. Pacuer
o0beMa J10JIM Ta3a B CMecH 1o ero oobemy 1 HaoOopoTt. [Tonste o I1/IK. MaccoBas nosis BemecTBa
(w) B pactBope. Konmenrtpamus. PacTtBopuTenp M pacTBOPEHHOE BeIIeCTBO. Pacuer Macchl
pacTBOPEHHOI0 BEIIECTBA IO MAacce pacTBOpa M MacCOBOM J10JI€ PAaCTBOPEHHOIO BELIECTBA.
[ToHaTne o yMcTOM BelIeCTBE M NMpUMecu. MaccoBas 10is npumecu (W) B oOpaslie MCXOJHOTO
BeniectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOIO BELIECTBA 110 MAacce BEIIECTBA,
COJIEp KaIllero ONpeIeIeHHYI0 MaCCOBYIO JIOJIO TPUMECEH.

JdemoHcTpaumnu:

1.Konnekuus pa3nuyHbIX BUAOB MpaMopa U U3EIIHIA U3 HETO.

CMech peuHOro U caxapHOTo Iecka U UX pa3JIeleHUE.

Konnexmust HepTH 1 HEPTEPOIYKTOB.

Komneknust OBITOBBIX CMECEH.



Jlnarpamma coctaBa aTMOC(hEpHOro Bo31yxa.

Jlnarpamma coctaBa pUpOAHOTO rasa.

Konnexnus «MuHepasisl 1 TOPHbIE TOPOIBI.

IIpakTnyeckune padoTnl

[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM J0JIEH paCTBOPEHHOTO BEILIECTBA.
Tema 3. SIByieHnsi, NpoOUCXOAsilIHE C BelleCTBAMU

CriocoOb! paszeneHusi cMeceil U O4YKMCTKa BemiecTB. HekoTopsle mpocreiimme crnocoOsl
paszfenieHus cMeceil: mpocenBaHue, pa3ielieHue cMecel OPOIKOB XkKelle3a U CEpbl, OTCTaUBaHUE,
JeKaHTalus, UeHTpudyrupoBanue, pasleleHHe C [OMOLIbI0 JETUTENIbHONM  BOPOHKH,
¢unpTpoBanue. OuiubTpoBaHuHe B Jaboparopuu, ObITYy W Ha mpou3Bojactee. llonsarue o
¢unpTpare. Ancopouus. [lonstue 06 aacopOumu U agcopOoeHTax. AKTUBUPOBAHHBIN Yrojb KaK
BaXKHEHIMN ancopOeHT. YcTpoiicTBo mpotuBora3a. CrocoObl OYMCTKH BOXBL. JlUCTHILISIUS
(meperoHka) Kak MpOILECC BBIACICHHUS BEIIECTBA M3 KUAKON cMecH. JlucTUmpoBaHHas Boja U
obmnactu ee npuMeHenus. Kpucramimsanus win BeinapuBanue. Kpucramumszanus v BeITapuBaHUe
B Jaboparopun (Kpuctayumms3aropbl ¥ ¢apdopoBble Yamkyd JUIsi BBIIAPUBAHUSA) U MPUPOJIE.
[Teperonka Hetu. Hedrempoaykrel. @paKkImoHHAS MIEPETOHKA JKUIKOTO BO3IyXa. XUMHUYECKUE
peaKiuu Kak MpOILECcC NPEeBpaIIeHHUs OJHUX BEIIECTB B JApYyrue. YCIOBUS MPOTEKAHUS H
MpeKpaleHus: XUMU4Yeckux peakiui. CompukoCHOBEHHE (KOHTAKT) BELIECTB, HarpeBaHHUE.
Karanuzarop. Muruburop. Ynpasnenue peakiusimu ropeHusi. [IpuzHaku XUMHUUECKUX peaKIUid:
M3MEHEHUE I[BeTa, 00pa3oBaHHE OCa/iKa, PACTBOPEHHE MOJYYEHHOTO OCalKa, BBIJECIICHUE Trasa,
MOSIBJICHHE 3aI1axa, BHIJCJICHUE W TOTJIOIIEHHE TETUIOTHI.

JdemoncTpanuu
1.  PecnmparopHbie MacK U MapJieBbIe MOBSI3KH.
2. [IpoTuBoras u ero ycTpoucTBo.
3. Komnexnust «HedTs 11 HeDTETPOTyKTHI».

JleMOHCTpaIMOHHBIE IKCIIEPUMEHTBI
Pa3nenenue cMecu OPOIIKA CEPHI U JKENE3HBIX
OIIMJIOK.
1. Pa3neneHue cMecu NopoIIKa CEphl U MECKA.
2. Pa3zpneneHue cMecu BOJbI M pACTUTEIBHOTO Maciia C MOMOIIBIO JIETUTETbHON BOPOHKH.
3. TlomydeHue TUCTUIUIMPOBAHHOM BOJIBI C TOMOIIIBIO Ja00OPATOPHOM YCTaHOBKH JUIS
MIEPETOHKH JKHJIKOCTEH.
4. Pa3znenenue cMecu nepMaHraHata U AUXpomMara Kajiaus ciocoOOM KpHUCTaTM3allNH.

o1

B3anmopnencTBre kKene3HbIX ONUIIOK U MOPOIKA CEPhI IPU HATPEBAHUH.

6. IlomydeHue yriaeKucIOro ra3a B3auMOICHCTBIEM MpaMopa ¢ KHCIOTOW U OOHapYKEeHUE
€ro ¢ MOMOIIBIO U3BECTKOBOM BOJBI.

7. Karanuruueckoe pasiokeHue NepoKcua BoJopo/ia (KaTaanu3aTop — IMOKCU MapraHia
(IV)).

8. OOHapykeHHe pacTBOpa IIEIOYH C IIOMOIIBIO HHIUKATOPA.

9. BsammojeiicTBHE pacTBOpa NMepMaHTaHaTa KaJHs ¢ aCKOPOWHOBON KUCIIOTOM.

10. BsaumopeiicTBue XJIOpUAA KeJe3a ¢ KEeATOH KPOBSIHOM COJIbIO M THIPOKCUAOM HATPHUSL.

11. BsaumopeiicTBue ruapokcuia xenesa (II1) ¢ pactBopoM COSTHON KUCIIOTHI.
JlaGopaTropHble padoThbI:

AncopOuus KyKypy3HbIMU NTAJIOYKaMH ITAPOB MaXy4uX BEILECTB.

N3yuenue ycTpoNCTBa 3aKUT KU U IIJIAMEHHU.



IIpakTnyeckue padborTbi:

BripammBanue KpUCTauioB CONTH (TOMAITHAN SKCIIEPUMEHT).

1.  OuwncTka moBapeHHOM COJIH.

2. H3yuenue mpoliecca KOPpO3UHU Kelesa.

Tema 4. Paccka3bl 1o xumuu (3 4)

Brigaromuecs pycckue yaeHble-XUMUKA. VICTOpHsI XUMUYECKUX BEUIECTB (OTKPBITHE,
noJiyueHue 1 3HaueHue). M3ydeHne XuMU4ecKux peakiid.

2. Ilnanmpyemble pe3yJibTaThl OCBOEHHs NMpeaMeTa «Xumus. BBogublii Kypce»

JIN4YHOCTHBIE Pe3yJIbTaThl

JIM4HOCTHBIE pE3yJabTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa30BaHUs
JOCTUTAIOTCS B XO7€ OOy4eHHUs] XMMUU B €AMHCTBE Y4eOHOIl M BOCIHUTATENbHOIN JEesTeNbHOCTH B
COOTBETCTBUM C TPAJULUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSMHU, MPHUHIATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU IIOBEJIEHUS U CIOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLIMAIN3ALINN 00YyYarOIUXCsl.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCA
CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OpPUEHTALMH M PpaCUIMPEHUE OMbITAa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAayYHOMY
HAaCJIEUI0, TIOHMMAaHUs 3HAYEHMs] XUMHYECKOM HAayKl B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOUM HHGpOpMAIUEl O MEPEeqOBBIX IJOCTHKEHHUSIX M OTKPBITHIX
MHUPOBOM U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTU B HayYHBIX 3HAHUSIX 00 YCTpOIlCTBE MHpa
H OO0ILIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLMUAIBHBIX HOpPMAaxX M IMpaBUJaX MEXKIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOM,
y4eOHO-UCCIIeIOBATENILCKON, TBOPYECKOM U APYrUX BHJAX JAESITENbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOM JAESTENbHOCTH IMPH BBINOJHEHUM Y4YeOHBIX, IO3HABaTENbHBIX 3ajad,
BBIMOJIHEHUM XMMHUYECKHUX OKCIEPUMEHTOB, CO3/IaHUM Y4YeOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO U B3aWMOIIOMOIIM B IIpoOIEcCe ATONM Yy4eOHOH JesATeNbHOCTH, FOTOBHOCTU
OLICHMBATH CBOE MOBEJEHUE U MOCTYIIKA CBOUX TOBAPULIEH C MO3ULMU HPABCTBEHHBIX U MTPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKHE TPECTABIECHUS O BEILIECTBE U XUMUYECKOU peaKIui, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTUs HAayKM W COCTABJISIOIIME OCHOBY JJII NOHMMAaHHUS CYHIHOCTH
HAay4YHOM KapTUHBI MHUpA, MPEJCTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS MPUPOJBL,
B3aMMOCBSA35X YEIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

M03HABATE/IbHbIE MOTHBBI, HAlpaBICHHbIE HA IIOJYYEHHE HOBBIX 3HAHUM MO XUMHH,
HeoOXoAuMBIe Uil OOBSICHEHUs HaOJII0JaeMbIX IPOLIECCOB U SABJICHWH, IO3HABATENIBbHOM,
MH(OPMALIMOHHON M YUTATENbCKON KYJIbTYpbl, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON pabOThI ¢
y4eOHbIMM TEKCTaMM, CIPAaBOYHOM JUTEpPaTypoil, IOCTYNHBIMU TEXHHYECKUMH CpPEIACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTepeC K OOy4YeHMIO W TO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHOW M HCCIEIOBATEIHCKON JESITEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTU JKU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/10POBBIO, YCTAaHOBKHU
Ha 3JI0pOBBIM 00pa3 >KHU3HM, OCO3HAHUE TIOCIEACTBUM M HENPUATHE BPEIHBIX MPUBBIUEK



(yrmoTpeOneHuss ajKoroJyisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIOCHUS TPaBHII
0€30MacHOCTH IIPU OOPAIICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY U peallbHON )KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuil U Tpyda pa3IMyHOTO POia, YBaXKEHHE K
TPYIy U pe3ylibTaTaM TPYAOBOH J1€ATEIbHOCTH, B TOM UHCJI€ HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAaHUI 10 XUMHUH, OCO3HAHHBIA BBIOOP MHAMBUAYAILHOW TPACKTOPHH MPOJIOIHKEHUST 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, ycremHoi npodecCHOHANBHON NeSITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHIA,
TOTOBHOCTB aJallTUPOBAThCA B MPO(eccroHalIbHOI cpee;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHHUS:

HKOJIOTMUYECKU IIeJIeco00pa3Hoe OTHOIIEGHHWE K MPUPOJE KaK MCTOYHUKY >KM3HM Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMSA, NMOHMMAaHUE IIEHHOCTU 3J0pOBOrO0 M 0e30macHOro o0pas3a >KW3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO, OCO3HAHUE
LEHHOCTH COOJIO/IEHHs MpaBui 0€30MacHOro MOBEICHHs MpH padoTe C BEIIECTBAMH, a TaKXKe B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHATh 3HAHMS, OJyYaeMble MPHU W3YUYEHUH XUMHH, JJIS PEIICHUs 3a/ad,
CBS3aHHBIX C OKpYXKalolllell MNPUPOAHONW Cpefod, s TOBBIIMICHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TIIOOATBHOTO XapakTepa SKOJIOTHYECKHX MPOOJeM W IMyTed WX peleHHus
MOCPEACTBOM METOJOB XUMHH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIBHONW, KOMMYHUKAaTUBHON Y COLMAJILHON IIPAKTHUKE.

MeranpeamMeTHble pe3yJabTaTB

B cocraBe wMmeranmpeaMETHBIX pe3yJAbTaTOB BBIACISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble MOHATHUS (3aKOH, TEOpHs, NMPUHLUI, TUMOTe3a, (akT, CUCTeMa,
IIPOLIECC, SKCIIEPUMEHT U JAPYTroe€.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUHM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAay4YHOW KapTUHE MHpa, M YHUBEpCAIbHbIC y4eOHBbIC IeicTBUs (IIO3HABATEIBHBIC,
KOMMYHHKATHUBHBIC, PETYISTUBHBIC), KOTOpbIE OO0ECIeuyuBalOT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHON JESITENbHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Joruyeckue aeiicrBus:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPH OCBOEHUH 3HAHUMN: PACKPBIBATh
CMBICIT XUMHUYECKUX TMOHATHH (BBIIEISATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b
C JIpYT'MMHU HOHATHUSMH), UCIIOJIb30BaTh MOHATUS AJIs OOBSCHEHUS OTAENbHBIX (DAaKTOB U SIBJICHUH,
BBIOMPATh OCHOBaHHMA W KPUTEPHH JUIA KIACCH(PUKAIMK XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peaKiMii, yCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBA3M MEXIY O0bEKTaMHU H3Y4EHUs, CTPOUTH
JIOTHYECKUE pacCyXJeHHsl (MHIYKTHBHBIC, ICTYKTUBHBIC, TI0 AaHAJOTHH), JeJNaTh BBIBOABI W
3aKIIIOYEHUS;

YMEHHE TMPHUMEHSATh B IPOIECCE TO3HAHUS TOHSATHS (TMPEIMETHBIE M METalpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIIOJIb3YeMble B XUMHH, NPeoOpa3oBBIBATh ILHUPOKO
MPUMEHSIEMbIE B XUMHH MOJICJIbHBIC TMPEICTABICHUSI — XUMHYECKHMH 3HAK (CHMBOJ D3JIEMEHTA),
XUMu4eckas ¢GopMmyaa U ypaBHEHHE XUMHUYECKOW peaklUud — TpU peleHud ydeOHo-
MO3HABATENBHBIX 33/1a4, C YYETOM ITHX MOJEIHHBIX MPEACTABICHUH BBISBIATH H XapaKTepHU30BaTh
CYIIECTBEHHbIE NMPU3HAKU M3yYaeMbIX O0bEKTOB — XMMHUYECKHX BEIIECTB U XMMUYECKUX PEaKIIHi,
BBISIBIISATH OOIIME 3aKOHOMEPHOCTH, TPHYNHHO-CIICICTBEHHBIE CBSI3M M TPOTHBOPEUHS B H3y4aeMbIX
nporeccax U SBICHUSX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHUE HCII0JIb30BaTh MOCTaBJIEHHBIE BOPOCH! B KaYeCTBE MHCTPYMEHTA IMO3HAHMS, a TaKXKe
B Ka4eCTBE OCHOBBI JJIsI (DOPMHUPOBAHHSI THITOTE3HI MO MPOBEPKE MPABMIIBHOCTH BBICKA3BIBAEMBIX
CYKIICHUH;

npHOOpEeTeHNe OmbiTa IO TUIAHHUPOBAHWIO, OPTaHU3aIlM W TIPOBENCHUIO YYCHHYECCKHX
HKCHEPUMEHTOB, YMEHUE HAONI0ATh 3a XOJOM IpOIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro



pe3ynbrat, (GopMyaupoBaTh O00O0OILIEHUS M BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIIbITA,
WCCJIETIOBAHMS, COCTABIIATH OTUET O MPOJIEIIaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BBHIOMPATh, aHATM3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO PA3THMYHBIX BUJOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHHUKOB (HAy4YHO-TIOMYJSpHAs JIUTEparypa
XUMHUYECKOIO COZEp KaHMsl, CIPaBOYHbIE 1TOCOOMs, pecypchl VIHTEepHETa), KpUTHUECKHU OLIEHHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE NMPUMEHATHh Pa3IUYHbIE METOJBI M 3alpPOCHl NMPH MOUCKE M O0TOOpe MH(pOpPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJIHEHHS Y4E€OHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THIA, TPHOOPETEHHE OIbITa B O0JIACTH HUCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KYJIbTYpOl aKTMBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAJIbHYIO (opMy TpeacTaBICHHUs
nHpOpMaLlUM M WUTIOCTPUPOBATh peEIllaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE HCIIONIb30BaTh M aHaJIM3UPOBaTh B IIpoliecce Yy4yeOHOW U HCCIeAoBaTeNIbCKON
JESITeTbHOCTH HH(POPMALIUIO O BIUSHUU MPOMBIIIICHHOCTH, CEIILCKOTO X03SCTBA M TPAHCIIOPTA HA
COCTOSIHHE OKPY>KArOIIEH IPUPOAHON CPEBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0/€ [uanora u (Win) JUCKYCCHUHU) TIO CYIIECTBY 00CY X 1aeMOii
TeMBI, JOPMYIUPOBATH CBOU MPEATI0KECHNS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;

YMEHUS NPEJICTABIATh MOJIYYEHHBIE PE3yJIbTAThl I03HABATEIbHOU JEATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX  TEKCTax; JielaTh MPE3CHTALMI0  PE3YJbTAaTOB  BBIMNOJHEHUS XUMHYECKOI'O
JKCIIEpUMEHTa (J1abopaTOpHOro OmbITa, JabopaTopHOl pabOThl MO HUCCIEJOBAHHIO CBOWCTB
BEIIECTB, YICOHOTO IMPOCKTA);

YMEHHSI Y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOW IO3HABATEIHHOW H
HCCIIEIOBATENbCKOM JESITENbHOCTU MPU PELLIEHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE yuéTa 0OLInX
WHTEPECOB W COTJacOBaHUA MO3ULUN (0OCYKACHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUIL, OIpeeIeHe KPUTEPUEB IO OLIEHKE KaueCTBA BHIIOIHEHHON
paboThl U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CAMOCTOSITEJILHO OINPEAEIATh LENU AEATEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JESATEIbHOCTh, BIOMpPATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHbIX U O3HABATENIBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABIISATh
UM KOPPEKTUPOBATh MPEJIOKEHHBIA aITOPUTM JEUCTBUN IPU BBINOJHEHUN 3aJaHUM C Y4ETOM
MOJyYeHHs] HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U pEaKIMAX, OLEHHBATh
COOTBETCTBHE MOJIYYEHHOI0 Pe3ysIbTaTa 3asiBICHHOM 1€/, YMEHUE UCII0NIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aaHU.

IIpenmeTrHble pe3yJbTaThI:

- (opmupoBaHHE TEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TMPEJCTABICHUN O BEIIECTBaX, HX
MPEBPALLICHUAX M [PAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE TOHATUWHBIM amnIaparoM u
CUMBOJIMYECKUM SI3IKOM XUMUHU;

- OCO3HaHWE OOBEKTHMBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYECKHX NPEBPANICHUN OpPraHMYEeCKUX M HEOPraHWYECKUX BEIIECTB Kak
OCHOBBl MHOTHX SIBJICHUM KWUBOW W HEXKHBOW TMPHUPOJBI; YIIIYOJCHHE TMPEACTABICHUNH O
MAaTepUAIbHOM E€IUHCTBE MUPA;

- OBJIQJICHHE OCHOBAMH XHWMHYECKOW IPaMOTHOCTHU: CIIOCOOHOCTBHIO aHAIM3UPOBATh U OOBEKTHBHO
OILICHUBATh JKU3HEHHBIC CUTYallUW, CBS3aHHBIE C XUMUEH, HaBbIKaMU 0€30MacHOro oOpalieHus ¢



BEIIECTBAMH, HCIIOJIb3YEeMbIMH B TOBCEIHEBHOW JXKU3HH, YMEHUEM aHAJIM3UPOBATh IUIAHHPOBATH
HKOJIOTHYECKH Oe30IacHOe MOBEICHHUE B IENSAX COSPEKEHUS 30POBbhs U OKPYIKAIOIIEH CPEIIBI;
- (hopMUpOBaHHE YMEHHH yCTAaHABIMBATh CBSA3H MEXKIY PEabHO HAOIIOAAEMBIMH XUMHUYECKUMHU
SIBJICHUSIMUA ¥ TIPOIECCAMHK, TIPOUCXOISIIUMUA B MUKPOMHUPE, OOBSICHITh IPUYUHBI MHOTO00pa3Hs
BEIIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBUCHMOCTb NPUMEHEHHUS
BEIIECTB OT MX CBOWCTB;
- MPUOOPETECHHUS OIBITa UCTIOIB30BAHUS PA3IUYHBIX METOJIOB M3yYCHHUs BEIICCTB; HAOIIOJCHUS 32
UX MPEBPAIECHUSAMH TP MPOBEACHUHN HECIOKHBIX XUMUYECKUX SKCIIEPUMEHTOB C HCIIOIB30BaHUEM
nabopaTopHOro 000pya0BaHUS U IPUOOPOB;
- YMEHHE OKa3bIBaTh NEPBYIO OMOIIb MIPH OTPABICHUAX, OKOTAX U JPYTUX TpaBMax, CBA3AHHBIX C
BEIIECTBAMH U JJa0OPATOPHBIM 000PYJOBAHUEM;
- OBIIJICHUE NpHeMaMHu paboThl ¢ WH(OpMAIMel XUMUYECKOTO COJIEPIKAHHMS, TPEJACTABICHHONW B
pazHodopme (B Buae TekcTa, Gopmyd, rpaduKoB, TAOIUYHBIX JAaHHBIX, cXeM, (pororpadwuii u ap.)
- CO37]aHHME€ OCHOBBI i1 (DOPMUPOBAHMS MHTEpEca K PACHIMPEHHUIO M YTIYOJIICHUI0 XMMHUYECKHUX
3HaHUI W BBIOOpa XMMHUHM Kak MPO(WIBHOTO TpeAMeTa NpU MEepexoe Ha YPOBEHb CPEIHEro
obmero oOpazoBaHMs, a B JaJbHEHIIEM H B KadecTBe cCQepbl CcBOoe MPOopecCHOHATBEHON
JeSITeIIbHOCTH;
- (GopMHpOBaHHE TPEICTABICHUH O 3HAYEHUH XMMHUYECKOH HAyKH B PEIICHHH COBPEMEHHBIX
9KOJIOTUYECKUX IMPOOJIeM, B TOM YHCJIEC B MPEIOTBPAICHHH TEXHOTEHHBIX W 3KOJOTHYECKHX
KaracTpod.
Buvinycknux naywumcsi:
— ONHCHIBATH CBOWMCTBAa TBEPIBIX, J>KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACHAS UX
CYIIECTBEHHBIE PU3HAKH;
— XapakTepu30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOWCTBaM, YCTaHABIMBATbH
MPUYUHHO-CJICICTBCHHBIC CBSA3M MEX/y JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;
— PAacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHSATHHA: aTOM, MOJEKYJa, XUMHYECKHMA
AJIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAICHTHOCTD, UCIIONB3YS 3HAKOBYIO CHCTEMY
XMMUH;

— n300pakaTh COCTaB MPOCTEHIIMX BEHIECTB C IOMOLIBI0 XHUMHUYECKUX GOpMyl U
CYIIHOCTh XMMUYECKUX PEAKIUH C TOMOLIBI0 XUMUUYECKUX YPAaBHEHUH;

— BBIYMCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TaK¥Ke
MacCOBYIO JIOJII0 XMMHYECKOT'0 3JIEMEHTA B COEAMHEHHUSX;

— I0JIB30BaThCsl 1a00PATOPHBIM 000PYIOBAHUEM M XUMHUYECKON IIOCYI0M;

— IPOBOJUTH HECJOKHBIE XMMHUYECKHUE OMBITHl U HAOIIOACHMS 32 U3MEHEHHEM CBOMCTB
BEIIECTB B MpoLeCCe UX IpeBpallleHuil; coOnronaTh MpaBHja TEXHUKH OE30MacHOCTH MpHU
MIPOBEICHUU HAOIIOACHUH U OTIBITOB.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

— TPaMOTHO OOpalaThCs ¢ BEUIECTBAMH B MIOBCEAHEBHOM KU3HU;

— 0CO3HaBaTh HEOOXOAUMOCTh COOJIIOICHHSI TPABUII SKOJIOTUYECKH O€30I1aCHOTO
MOBEJCHHS B OKPYKaIOLIel IPUPOIHOH cpele;

— ITIOHHMMAaThb CMBICII U HGO6XO}II/IMOCTB CO6J'I}O,Z16HI/I$I Hp&)lHPIC&HPIfI, npeajiara€Mbix B
HHCTPYKIUAX IO UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMUHU U Aap.;



— HCIIOJb30BaTh HpI/IO6pCTCHHBIe KIIFOYCBBIC KOMIICTCHTHOCTH IIPU  BBIIIOJIHCHHUHN

HCCTIE0BATEIIbCKUX MMPOCKTOB MO M3YYCHHIO CBOMCTB, CITIOCOOOB TOJYUYCHHS U PACIIO3HABAHUS
BCIIECTB;

— Ppa3BUBAaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTb, HCIIOJIB3YysA CPEACTBA YCTHOI'O H

MUCBMEHHOTO OOIICHUS, TMPOSIBIATh TOTOBHOCTh K YBaXXEHUIO HMHOW TOYKH 3pEHUS MpH
00CYKIICHUH PE3YJIbTATOB BBITOJIHEHHOUN paOOTHI;

— O00BEKTHBHO OLICHUBATDH I/IH(l)OpMaHI/IIO 0 BCIICCTBAX MW XHUMHYCCKHUX IIpoHecCCax,

KPUTUYECKH OTHOCHUTHCS K IICEBJIOHAYYHOM uHOpManuu, HET00POCOBECTHOW peKiIaMe,
Kacarolleicsl UCTI0Ib30BaHUS Pa3INYHbIX BEILIECTB.

3. TemaTu4eckoe IJIAHUPOBAHHUE
TemaTnyeckoe IIaHUPOBAHUE IO IpeaMeTy «XuMHsA. BBOIHBIA Kype» Mg ypOBHSA

OCHOBHOTO O00IIero O0pa30BaHUs COCTABIEHO C YYeTOM palouell MporpaMMbl BOCIUTAHUS.
BocruraTenpHbIi  TOTEHHMAN JAHHOTO Y4eOHOro TpeaMera O0eCleurMBaeT —peau3aluio
CIIEYIOIIMX IIeJIeBbIX MPUOPUTETOB BocnuTanus odyyatonuxcst OOO0:

1. Pa3BuTHE IICHHOCTHOTO OTHOIICHHS K MPHPOJIE KaK UCTOYHUKY KM3HH Ha 3emiie, OCHOBE
CaMoro ee CyIIeCTBOBaHUS, HYX/TAOIICHCS B 3aIUTE U TOCTOSHHOM BHUMAHUU CO CTOPOHBI
YeJI0BEKa.

2. Pa3BuTHE [IEHHOCTHOTO OTHOIICHHWS K 3HaHUSAM KaK MHTEUICKTYaIbHOMY pecypcy,
obecrieunBamIeMy  Oyayliee  4elloBeKa, Kak  pe3yiabTaTy  KPONMOTIMBOTO,  HO
YBIICKATEIILHOTO Y4eOHOTO Tpy/a.

Ne DJIeKTpOHHbIe (LM (POBHIe)
Tema Kou-Bo o0pa3oBaTe/ibHbIE PeCypChl
/11 4acoB
brubanorexa [[OK
1 X¥UMHs B ICHTPE €CTECTBO3HAHUS 10 https://m.edso0.ru/7f41837c
bubanorexa [[OK
2 MareMaTtnka B XUMUHT 12 https://m.edsoo.ru/7f41837c
bromoreka [JOK
3 SIBIICHMS, TPOUCXOJISIIIKE C BEIISCTBAMHU 8 https://m.edso0.ru/7f41837c
brommoreka [JOK
4 Pacckassl o Xumun 4 https://m.edsoo.ru/7f41837c
IToro: 34 yacos
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