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1 JKAHME VYECOHO0 KVpca

Paznen 1. Xumus B IEHTpE €CTECTBO3HAHMUSL.

Xumust Kak yacTb ecrectBo3HaHMsL. [ Ipemver xumunn. EctecTBo3HaHNE — KOMIUIEKC Hayk O ripupojie. Hayku o
npupoae: pusuka, Xumus, ouonorus u reorpadus. [lonoxurensHoe U OTpULIATENHHOE BO3/ICHCTBUE
4eJI0BEKA Ha PUPOTY.

[Ipeamer xumun. Tena u Bemiectsa. CBONCTBA BELIECTB KaK UX UHAWBUYaJIbHbIE IPU3HAKY.

CBolicTBa BELIECTB KaK OCHOBA UX IPUMEHEHUSI.

Mertoipl n3ydeHus: ecrectBo3Hanus. HabmoeHre kak OCHOBHOM METO/] MO3HAHUS OKPYXKAIOLIETro
Mupa. YcioBus INpoBeleHUs HaOmroaeHud. ['MmoTe3a kak NpeanoJioKEeHUE, OOBACHSIOIEE WIN
MpeJCKa3bIBalONIee MpOTEKaHHEe HaOMomaeMoro  siBleHWs.  OJkcnepuMmeHnt.  JlaGoparopwus.
DkcriepuMeHT JabopaTopHblii U noMantauid. CriocoObl (PUKCUPOBAHUS PE3YJIBTATOB AKCIICPHMEHTA.
CrpoeHue Im1aMeHn CBeUH, CyX0T0 TOPIOYEro, CIMPTOBKU.

MonenupoBanue. Mozenu kak abCTpaKTHbIE KOITMM M3y4aeMbIX OOBEKTOB M MpolieccoB. Moaenu B
¢busuke. DnexrpodopHas MammHa Kak aOCTpakTHas MOJENIb MOJHUUA. Mojenu B OHOJOTHH.
buonornueckue Mysspku. Mozienu B XuMHUM: MaTepualibHble (MOJETN aTOMOB, MOJIEKYJI, KPHUCTAJLIOB,
annapaToB U YCTAHOBOK) M 3HAKOBbIE (XUMUUECKUE CUMBOJIbI, XUMUUYECKUE (POPMYJIbl HypaBHEHUS).
XuMuyeckass CHUMBOJIMKA. XHMHUYECKHME CHUMBOJBL. VX HamucaHue, NPOWU3HOIIEHWE W UH-
dbopmanys, KOTOpPYH0 OHM HecyT. Xumuueckue ¢opmyinbl. VX HamucaHue, MpPOU3HOILIEHUE U
nHpopMaLus, KOTopyro oHU HecyT. MHaekcsl 1 koadduimeHTsl. [IpocTbie 1 coXkKHbIe BeLecTBa.

Xumusg U QuU3MKa. YHHUBEpPCAIbHBIA XapakTep IMOJIOKEHUI MOJIEKYISIPHO-KHHETUYECKOH TEOPUH.
[TonsTust «atrom», «Mosekyna», «uoH». Kpucraminyeckoe cocrosiHue BeulecTBa. Kpucramumueckue
pelieTKy TBepabIX BemiecTs. Juddysus. bpoyHoBckoe aBmkeHue.

ArperatHoe cocTosiHME BellecTBa. ['a3000pa3Hble, JKUIKWE U TBEpHble BEIIECTBA.
Kpucramnmmyeckue u amopdHsie TBepable BemiecTBa. Pu3nueckie 1 XMMUUECKUe SBJICHUSL.

Xumus v reorpadusi. ['eomorndeckoe cTpoeHue miaHeThl 3eMIIs: SIpo, MaHTHs, TuTocdepa.
DJIEMEHTHBIN COCTAB I'€0JIOTMYECKUX COCTABHBIX YaCTEH IJIaHEThl. MUHEPAIBI M TOPHBIE TOPOIBI.
Marmartuueckuie 1 0caiouHble (OpraHu4eckre 1 HeOpraHM4YeCcKue, B TOM YMCIIE U TOPIOYME) TIOPOIBI.

Xumus u 6uostorusi. XMMHYECKUI COCTaB KUBOM KJIETKH: HEOPraHUYecKue (BoJa M MUHEPATLHBIC
COJIM) U OpraHnyeckue (OeIKu, )KUPBI, YIIIEBOIbl, BATAMUHBI) BemiecTBa. [IpocThie ncnoxubie
BEI[ECTBA, UX POJIb B KU3HEIECATENILHOCTH OpraHu3MoB. brosoruueckas posb BOAbI BXKUBOMN
kietke. @otocuntes. Ponb xnopoduiia B nporecce dporocunTesa. bronoruueckoesHaueHmue
XKUPOB, OCJIKOB, 3(QUPHBIX Maces, YrleBOJOB U BUTAMUHOB Ui KU3HEACITEIbHOCTU
OpraHu3MOB.
KauectBennsle peakuuu B XuUMHUHU. [loHSATHE O KA4eCTBEHHBIX pEAKIMIX KaK O pEaKLHUsiXx,
BOCHPHUHUMAEMbIX OPraHOJENTUYECKH: C MOMOIIBI0 3pEHUs], CiIyXa, OOOHSHHUA. AHATUTHUYECKUI
sddekt. OnpenensieMoe BEIIECTBO M PEaKTUB Ha Hero. Bo3MOXHOCTh M3MEHEHHS HUX POJU Ha
MIPOTUBOMOJIOKHYIO.
Hemoncrpanun. 1. Komekuusi pa3HbIX Tel W3 OJHOTO BELIECTBA WM MaTrepuana (Harmpumep,
nabopaTtopHas mocyna u3 crekia). 2. Konnekuus pazauuHbix Ten uin potorpaduil Ten u3 amoMUuHUS
JUIS WUTIOCTPAIMK HJIEU «CBOMCTBA — IMPHUMEHEHUeY. 3. YueOHoe 000pyaoBaHUE, UCIOIb3yeMOe
pH U3ydeHuu Gu3ukH, 6uonoruu, reorpaduu U xuMud. 4. DnekrpodopHas MalluHA B JACHCTBUU.
5. T'eorpaduueckue moxaenu (rmoOyc, kapta). 6. buonormyeckue Mojaenu (MyJIsDKA OpPraHOB U
CUCTEM OpPIraHOB PAaCTEHUM, KUBOTHBIX U UeloBeKa).7. du3nueckne u XMMUYECKHE MOJIENIN aTOMOB,
MOJIEKYJ BEIECTB M MX KPUCTALIMYECKUX peteTok. 8. OObeMHbIE M MIapOCTEP)KHEBBIE MOJIENH
MOJIEKYJ BOJbI, YIJIEKMCIOIO M CEpPHUCTOro rasos, MeraHa. 9. PacmpocrpaHeHue 3amaxa
OJIEKOJIOHA, TyXOB WJIM Jie30/0paHTa Kak npouecc auddysun. 10. OOpas3upl TBEpIbIX BEIIECTB
KPUCTAJUTMYECKOTOo cTpoeHus. 11. Moaeny KpUCTalTNUeCKUX PereToK.
12. Tpu arperatHeix coctossHus Bojbl. 13. IlepenuBaHue yYriaekucioro rasa B CTakaH,
ypaBHOBeIIEHHBIH Ha Becax. 14. Komtekuust KpucTaIMueckux 1 aMop(HBIX BELECTB U U3JENUH U3
Hux. 15. Komnexkuus muHepaynoB (1a3ypuT, KOPYHJI, XaJbKONMUPUT, (mroopur, ramur). 16.




Komnekmust TopHbIX MOpoJ (TPaHUT, pa3iuvHble OPMBI KaJbIUTaA - MEJ, MPaMop, U3BECTHSK). 17.
Komnekmnust roprounx McKomaemblx (HedTh, KaMEHHBIA Yrosb, ciaHmbl, Topd). 18. CrnuproBas
OKCTpaKIUs XJIOpopwiia U3 3eleHbIX JucTbeB. 19. IIpokanuBanue cyxoil 3eJeHM pPacTCHUN B
My(denpbHON Teud JUIs KOJMYECTBEHHOTO ONpEACTICHHUs MUHEepalbHBIX BemecTB B HuX. 20.
KavectBennast peakiust Ha kuciopoi. 21. KadecTBeHHas peakuus Ha YIICKUCIBIA ra3. 22.
KauecTBeHHas peakuysi Ha U3BECTKOBYIO BOJY.

JlaGopaTopHublie onbIThl. 1. Onucanue CBOWCTB KHCIOPOJA, YKCYCHOM KHCIIOTBI, QIIFOMUHUS. 2.
CrtpoeHne miaMeHH CBeYM (CIHUPTOBKH, Cyxoro roproyero). 3. HaOmronenme OpOyHOBCKOTO
JBUOKEHHUSI 4aCTUYEK YEpHOM TylIM I0J MHUKpockoroMm. 4. V3ydeHue rpaHUTa C IOMOIIbIO
YBEIMYUTENBHOTO cTekna. 5. OOHapy)XeHHe KHpa B CeMEHaX IMOJCOTHEYHUKA U TPELKOro opexa. 6.
OOHnapyxxenue >(pUpPHBIX Macel B anelbCHHOBOM Kopke. 7. OOHapykeHHe Kpaxmana u Oenka
(K1eMKOBHHBI) B MIIEHUYHON MyKe. 8. OOHapyKeHHE YIJIEKUCIIOro ra3a B BbIIBIXaEMOM BO3JIyXE C
MTOMOIIBIO U3BECTKOBOM BOJIBI.

Jomamnuii 3xcniepument. 1. MzrotoBnenne moneneil Mosiekyn u3 miactwimHa. 2. Jquddysus
MOHOB NepMaHraHarta kaius B Boje.3. M3yuenue cxopoctu muddysum aspososnein. 4. duddysus
caxapa B Boje. 5. ONIBITEI C MYyCTOW 3aKPBITOW IJIACTHKOBOW OyThUIKOH. 6. KosmuecTBeHHOE
oTpeNieJIeHue CoJIep KaHusl BOJbI B CBEXKE 3elieHu. /. B3auMoseiicTBre acKOpOMHOBOM KUCIIOTHI C
HosioM. 8. M3yueHue cocraBa MOJMBUTAMUHOB U3 JIoMallIHel anTeuku. 9. OOHapykeHue Kkpaxmasia B
MPOIYKTaX MATAHHUS.

IIpakTuyeckass padora 1. 3HAKOMCTBO ¢ JlabopaTopHBIM 0OOpymoBanueMm. lIpaBmia
0€e30MacHOCTH IpU paboTe B XUMUYECKOM KabuHeTe (J1abopaTopun).

IIpakTuueckas padora 2. HaOmromenue 3a ropsiieil cBe4o. Y CTPOMCTBO CITUPTOBKH.

[IpaBuna pa®oThl ¢ HarpeBaTeIbHBIMH IMPHOOPAMH.

Pazpmen 2. MaremMaTHYecKue pacyeTbl B XHUMUH.

OtHocHUTeNbHBIE aTOMHas M MOJIeKyJsipHass Macchbl. [loHATHE 00 OTHOCHUTENBHBIX aTOMHOH U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM enuHHUIIbl. OmnpeneraeHue OTHOCUTEILHON aTOMHOM
Macchl XMMHUYECKHUX IEMEHTOB M0 nepuoandeckoil Tabmuue. Haxoxaenue no ¢popmyie BemecTsa
OTHOCHUTEJIbHOM MOJIEKYJISIPHOM MacChl KaK CyMMbI OTHOCHUTEIJIBHBIX AaTOMHBIX MacC COCTaBIISIOIIUX
BEIIECTBO XMMUYECKHUX IEMEHTOB.

MaccoBag 10511 XUMHYECKOT0 dJIEMEHTA B CJIOKHOM BenecTBe. [ToHsTHE 0 MacCOBOM JI0JIE -

(W) XMMITYECKOT0 3JIeMEHTa B CJIOXKHOM BEILIECTBE U €€ pacyeT o (opMyrie BelecTBa.

Yuctsle Bemecta u cmecu. [lonstrue o uncrom BemectBe U cmecu. CMecH ra3000pasHble (BO3IYX,
NPUPOJHBIN Ta3), >kuakue (HedTh) W TBepAble (TOpHBIE TMOPOJIBI, KyJIHMHAPHBICE CMECH,
CHHTETHYECKHUE Moto1ue cpeicTBa). CMecu rOMOTr€HHbIE U TeTepOTreHHBbIE.

OObeMHas J10J11 KOMIIOHEHTA Ta30Boi cMmecH. [lonsTre 06 00beMHOM 7071€ ((p) KOMIIOHEHTA ra30BOM
cmecu. CocTaB BO3JyXa M IpUpPOAHOro rasa. Pacyer oObemMa KOMIIOHEHTa ra3oBOM CMECH IO €ro
00BEMHOI J10J1€, 1 HA00OPOT.

MaccoBast mois BemiectBa B pactBope. llonsiTue o maccoBoit gone (W) BeliecTBa B pacTBOpE.
PacTBOpHTENs M PAaCTBOpPEHHOE BelIECTBO. PacdyeT macchl pacTBOPEHHOIO BelleCTBa IO Macce
pacTBOpa M MaccoBOM J0JIe paCTBOPEHHOI'O BELIECTBA M JPYrHMe pacyeThl ¢ MCHOJIb30BAHUEM 3THX
TOHSTHUH.

MaccoBas goiist mpumeceid. [loHsATHE 0 YKCTOM BelllecTBe U npuMecu. MaccoBast goiist (W) mpuMecu
B 00Opasie ucxoaHoro BemectBa. OCHOBHOe BellecTBO. Pacuer Macchl OCHOBHOTO BEIIECTBA 10
Macce BEIIECTBA, COJAEPIKAIIETO ONPENEICHHYI0 MacCOBYIO JOJII0 IPUMECEH, U APYTUe PACUYETHI C
UCTOJIb30BAHUEM ITUX MOHSATHH.

Jemoncrpanuu. 1. Munepainsl kynput u TeHopHT. 2. Okeup prytu(Il). 3. Komtekuuu paznnyHbix
BUJIOB Mpamopa M Hu3lenuid (Wiu wuirocTpauuid usnenuit) u3 Hero. 4. CMech peyHOro M
caxapHoro mecka u ux pasgenenue. 5. Komnexkuusa «Hedts um Hedrenponykrs». 6. Komrekuus
OBITOBBIX cMecell (KyJMHapHbIe CMECH, CHHTETHYECKHE MOIOIME CPEJCTBA, MAMIYHH, HAIUTKU U
ap.). 7. Jluarpamma o0beMHOTO cocTaBa Bo3ayxa. 8. Jluarpamma o0BbEMHOTO cOCTaBa MPUPOIHOTO
raza. 9. IlpuroToBneHue pacTBopa ¢ 3aJaHHBIMU Maccoil U MaccOBOM JOJIEd PAacTBOPEHHOIO
BemiectBa. 10. OOpasipbl BelecTB U MaTepHalioB,




18.

COJIEpIKalUX ONPEAEICHHYIO 00 IpUMeEceH.

Jomamnuii 3xcnepumeHT. 1. M3ydeHue cocrtaBa OBITOBBIX KYJIMHApHBIX M XO3AHCTBEHHBIX
cMmecel 1o sTukeTkaM. 2. [IpurorosineHue pacTBopa cojii, pacueT MacCoOBOW JI0JIM PaCTBOPEHHOIO
BEILIECTBA U ONBITHI C IMOJYYEHHBIM pacTBOpoM. 3. M3ydyeHue cocraBa HEKOTOPBIX OBITOBBIX U
(dapMaIieBTHUECKMX IPENapaTroB, COJEPXKAIIUX OIpEAeNCHHYI [OJI0 TNpUMeced, Mo uX
ITUKETKaM.

Ipaktuueckas padora 3. I[lpuroroBieHue pacTBopa ¢ 33JaHHOW MAacCOBOM  JIOJEH
PacTBOPEHHOIO BEIIECTBA.

Paznen 3. SIpneHust, NpOMCXOIINE C BEIIECTBAMH.

Pasnenenne cmecen. Ilonsatme o0 pasgelleHMM CMeced M OYMCTKE BemecTs. Hekoropsle
MPOCTEHIINE CIMOCOObl pa3JeICHUs] CMECEil: NpoceuBaHHE, pa3JelieHne CMeced MarHUTOM,
OTCTaMBaHWUE, JICKaHTAlNA, ICHTpU(YyrupoBaHue, pa3ieleHne C MIOMOIIBIO IEIUTEIbHOW BOPOHKH.
OunbTpoBanue. PunbTpoBaHue B Jabopartopuu, ObITY U Ha pou3BojcTBe. uiabTpar.
AncopOuus. [lousitue 06 amcopOumum u aacopOeHTax. AKTUBUPOBAHHBIN YTroOJib KaK BaKHEHIIIMIA
aJcopOeHT, ero KMCHoJb30BaHUE B OBITY, Ha NMPOMU3BOJCTBE M B BOCHHOM Jieye. YCTPOMCTBO
MIPOTUBOTa3a.

Juctuiusiuysi, KpUCTaUlM3aldsg U BbllapuBaHue. JIUCTWIUISIIMS KAk IPOLECC BbIAEICHUS
BEIIECTBA U3 JKUJKOM cMmecu. [luctuimnmpoBaHHas BoJa W oOnactu ee mpuMmeHeHus. Ileperonka
Hepru. Hedrempomyktel. @DpakimoHHas TEperoHKa KHUAKOTO Bo3Ayxa. Kpucramnmuzamuss u
BbIIIapUBaHUE B Jlabopartopuu (KpucTauiu3aTopsl U ¢ap@opoBble YallKu Jis BbIIapUBaHUs) U
IpHUpOJIE.

Xumuyeckue peakiuu. IloHATHE O XMMUYECKOM peakluy Kak MpoLecce MpeBpalleHus OJHUX
BEIIECTB B Apyrue. Y CIOBUS TEUECHUS U MPEKPAICHUS XUMUYECKUX PEaKIIU.

[IpusHakn XxuMHuYecKHX peakuuil. H3MeHeHue 1BeTa, BBIMAJCHUE OCaJKa, PACTBOPEHUE
0caJiKa, BBIJICJICHHE Ta3a.

JdemoncTpanuu. 1. TlpocemBanme cmecm MyKM H caxapHOoro mecka. 2. Pasmenenuwe cmecu
MOPOIIKOB cepbl U kene3a. 3. Pa3nenenue cMmecu nmopomkos cepbl U necka. 4. Pazgenenue cmecu
BOJIbI M PAaCTUTEIHLHOTO Maciia ¢ MOMOINBIO ACNUTeIbHON BOpoHKH. 5. lleHTpudyruposanue. 6.
OdunbsTpoBanue. 7. PecriupaTopHble Macku W MapieBble TOBS3KH. 8. AJCOpPOIIMOHHBIE CBOMCTBA
aktuBupoBaHHoro yris. 9. Cunukarenb M €ro  IOpuUMEHEHHe B OBITY U JIETKOU
npomsbiieHHOCTH. 10. [IpotnBoras u ero ycrpoirictso. 11. [lonydenne qUCTHITMPOBAHHOM BOJIBI
C TOMOIIBIO J1a0OPaTOPHOM YCTAaHOBKHM AJisi meperoHku skuakoctei. 12. Komnekuus «Hedts u
Heprenponykte». 13. Pa3geneHue cmecu mnepMmaHrasHata M JUXpoMara Kajusi CIocoOoM
kpuctaym3anuu. 14. BsaumopeiicTBue NOPOLIKOB >Kejie3a W Ccepbl MpH HarpeBaHuu. 15.
[TonyueHue yriekucioro rasa B3auUMOJEWCTBUEM Mpamopa C KHCIOTOW U OOHapy>KEHUE €ro C
IIOMOIIIBI0 M3BECTKOBOW BoAbl. 16. Karamutuyeckoe pas3nokeHue MNEpOKCHAA BOAOpOAA
(kaTanuzaTtop — JaMOKcuI Mapranma). 17. depMmMeHTaTUBHOE pa3JiOKEHUE MEepOKCUIA
BOJIOpOJia C NOMOIIBIO KaTalasbl.

KucnoTHbIi OTHETYIIMTENB, €r0 YCTPOUCTBO U NMpUHIMN AelicTBus. 19. Peakuus HedTpanuzanuu
oKpaieHHoro (enondranenHoM pacTBopa menouu kucinoroi. 20. BzaumoseiictBue pactBopoB
NepMaHraHaTa ¥ AuXpomara Kajus ¢ pacTBopoM cyibduta Hatpus. 21. [lomyuenue ocaaka
rugpokcuga mean (1) wmm rugpoxcuma skenesza(Ill) peaknueit obmena. 22. PactBopenme
MOJYYEHHBIX OCAJKOB THIAPOKCHIOB METAIOB B kucioTe. 23. IlosyueHue yriekucioro rasa
B3aMMO/IEHCTBUEM pacTBOpa KapOOHaTa HATPUs C KMCIOTOM.

JlaGopatopubie onbiThl. 1. WMsrorosnenue ¢uiabTpa u3 (QuiIbTpOBanIbHON OyMaru WM
OymaxkHOM canderku. 2. M3ydeHne ycTpoiicTBa 3aKUTrallkKi U €€ MIaMeHH.

Jomamnuii 3kxcnepuMeHT. 1. PasneneHne cMmecH Cyxoro MOJIOKA M PEYHOro Iecka. 2.
N3roTtoBienne mMapiaeBoil MOBA3KU KaK CPEIACTBAa MHAWBHIYAJIbHOM 3alllUTHl B INEPHOJ DIHUAEMUU
rpunna. 3. OTcTanBaHue B3BECH MOPOILIKA Il YUCTKH MOCYHBl B BOJE U €€




1)

2)

3)

4)

nexkantamus. 4. AncopOIHs aKTUBUPOBAHHBIM YIJIEM KpacsIIUX BELIECTB NENCU-KOJBL 5.
AncopOuusi KyKypy3HBIMH TajJO4YKaMH IapoB Naxy4yux BemiectB. 6. M3ydenue cocraBa u
IIPUMEHEHMSI CHUHTETHUYECKUX MOIOIIUX CPEACTB, COAEpXKAlUMX SH3UMBI. 7. PasnoxeHue cMecu
MUTHEBON COJIBI M CaXapHOU MyJpsl Ipu HarpeBaHuu. 8. PacTBopeHue B Bojie TaONETKH acCIMPHHA
VIICA. 9. IIpuroTtoBiieHrEe U3BECTKOBOI BOJIBI M OIBITHI C HEH.

IMpakTuyeckass pagora 4 (moMamrHWi SKCIEPUMEHT). BbIpamiBaHue KpUCTALIOB

COJIN.

IIpakTnueckas padora 5. OuncTka MOBapEHHOMN COJIM.

IpakTuyeckass padora 6. (momamHuii 3kcriepuMenT). Koppo3usi MeTasioB.

Pasnen 4. Pacckassl 10 XUMUH.

VYuenunueckas koH(pepeHuus «Bpigaromuecss pycckue ydeHble-XUMUKN». JKU3Hb U JEATeIbHOCTD
M. B. Jlomonocosa, JI. 1. Menneneesa, A. M. bBytneposa.

Konkypc coobmennii yuamuxcst «Moe mobumoe BemiectBo». OTKphITHE, TOJTYyYEHUE U 3HAUYECHUE
BBIOpAHHBIX YYal[UMUCS BEILECTB.

KoHnkypc yuenndeckux npoekrtoB. VccnenoBanus B 00JaCTH XUMUYECKUX peakiuil: (POTOCUHTES,
rOpeHUe M MEJUICHHOE OKHCIIEHUE, KOPPO3Msl METAUIOB M CHOCOObI 3alllUThl OT Hee, Apyrue
peaxiuu, BHIOpaHHBIE yJalllUMUCH.

2.  Ilnanupyemble pe3yJibTaThbl 0CBOCHHS Y4eOHOro Kypca

JIN4HOCTHBIE Pe3yJIbTATHI.

V BBITYCKHHUKA OVIVT chOPMUPOBAHBL:

1) YYBCTBO TOPJOCTH 32 POCCHUHCKYI0O XHMHYECKYI0 HAyKy, TYMaHU3M, OTHOIICHHE K
TPYAY, HEICYCTPEMIIEHHOCTb;
2) (dhopmMupoBaHHUE IIEHHOCTH 3J0POBOTO0 U O€30mMacHOro oOpasa >KM3HU; YCBOCHHE ITPaBUII

MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30IacHOTrO MOBENEHHUS B YPE3BBIYANHBIX CUTYyaLUsX,
YTPOKAIOMIMX KU3HU U 3[JOPOBBIO JIIOJICH;

3) YMEHHE YIpPaBJsATh CBOCH MO3HABATEIBLHOM NIEATEIbHOCTHIO;

4) (hopMHpOBaHHE OCHOB SKOJOIMYECKOH KYyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO HKOJIOTUYECKOTO MBIILJICHUS, Pa3BUTUE OIBITA 3KOJOTHYECKH OPUEHTUPOBAHHOM
pedIIeKCUBHO-OLIEHOYHON M MPAKTHUECKON NEATEIbHOCTH B )KM3HEHHBIX CUTYaIUIX.

MeranpeaMeTHble pe3yJIbTaAThI

Y BBIITYCKHUKA 6VI[VT C(bODMI/IDOBaHLIZ

YMEHHUE CaMOCTOSITEJIBHO OINPENENATh IEJIH CBOEro OOYyYeHHMS, CTABUTh M (POPMYIUPOBATH LIS
ceOs1 HOBBIC 3a/jauu B yu€0e U MO3HABATEILHOM JICTEILHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI
CBOEH MO3HABATEILHOM AEATEILHOCTH;

YMEHHUE CAMOCTOSTENILHO IJIAHUPOBATh IMYTH JOCTH)KCHUS 1IeJICH, B TOM YHUCIIC AJIbTepPHATHBHEIC,
OCO3HAHHO BbIOMpaTh Haubomee 3((HeKTUBHBIE CIOCOOBI PElIeHUs] YIEOHBIX U MO3HABATEIbHBIX
3a1a4;

YMEHHE COOTHOCUTH CBOU JEHCTBHS C MIAHUPYEMBIMU Pe3yabTaTaMH, OCYIIECTBIATH KOHTPOJIb
CBOEH NIEeATENBHOCTH B MPOIECCE TOCTIKEHUS Pe3ylbTara, OMpeleNsTh CIocOObl AeHCTBHIA B
pamMKax TpPeUIOKEHHBIX YCIOBUH M TpeOOBaHUU, KOPPEKTHUPOBaTh CBOM JEHCTBUA B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIeH;

yYMEHHE OIICHMBATh MPABHJILHOCTH BBITIONHEHHUS y4eOHOU 3amaun, COOCTBEHHBIE BO3MOKHOCTH
e€ pelleHus,;



5) BJIaJICHUE OCHOBaMHM CAaMOKOHTPOJIS, CAaMOOLICHKH, IMPHUHSATHS PEIICHUH W OCYIICCTBICHHUS
OCO3HAHHOTO BBHIOOPA B YUEOHOW U MO3HABATEIHHOM JEATEILHOCTH;

6) YMEHHE  ONpEACNATh IOHATHS, CO3/aBaTh  OOOOIICHWS, YCTaHABIWBATh  AHAJIOTHUH,
KJIaccu(uIpoBaTh, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS W KPUTEPUU JUIA KIacCHU(pUKAIIH,
YCTaHaBJIMBATb NPUINHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JJIOTUYCCKOC pacCcyxacHuce,
YMO3AKJIIOYeHHUE (MHIYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIOTUN) U JIEJIaTh BHIBO/IBI,

7) yMEHHUE CO3/1aBaTh, IPUMEHSITh M MPeoOpa30BbIBATh 3HAKU M CHUMBOJIBI, MOJCIIU U CXEMBI ISt
pelieHns yaeOHBIX U O3HABATEIBHBIX 3a/1a4;
8) yYMEHHE OPraHU30BbIBATh YYEOHOE COTPYAHUUYECTBO U COBMECTHYIO JCSTEIBHOCTD C YUUTEIIEM U

CBEpPCTHUKAMU; pabOTaTh MHAMBUAYAIHHO U B TPYIIE: HAXOIUTh 00IIee PEIIeHHE U pa3periaTh
KOH(DIUKTHI HAa OCHOBE COIJIACOBAHWS TO3WIMA UM yd4€Ta HWHTEPECOB; (OPMYIHUPOBATH,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHUE;

9) YMEHHE 0CO3HAHHO HMCTOJIB30BaTh PEUEBhIEC CPEACTBA B COOTBETCTBHUH C 3a/la4yeii KOMMYHUKAITMU
JUTSI BBIPQXKEHHUSI CBOUX UYYBCTB, MBICIIEH M MOTPEOHOCTEN; MIAHUPOBAHUS U PETYISIIIUU CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW ¥ MMCbMEHHOMN PEUbl0, MOHOJIOTHYECKONW KOHTEKCTHOM PEYBIO;

10)  dopmupoBaHHe W pa3BUTHE KOMIICTEHTHOCTH B 00JACTH HCIIOJIb30BAaHHUS HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

11)  dopmupoBaHHe ¥ pa3BUTHE OSKOJOTMYSCKOTO MBIIIJICHUS, YMEHHE NPUMEHATH €ro B
M03HABATEIbHONH, KOMMYHHUKAaTHUBHOW, COIMAIIbHOM MpakTHKE U  NpodecCHOHaTbHOU
OpHEHTAIIHH.

IIpeaMeTHbIe pe3y/ibTaThl.

V BBITYCKHHUKA OVIVT chOPMUPOBAHBL:

1) MMOHMMAaHHE POJI XMMUH B )KU3HU YEJIOBEKa M 0OLIECTBA, )KUBOI U HEXUBOU MPUPOJIE;

2) dbopMUpOBaHHE TEPBOHAYAIBHBIX IMPEACTAaBICHUM O BEIIECTBAX, WX MPEBPAICHUSIX U
MPaKTUYECKOM MPUMEHEHUU;

3) OBJIaJICHUE TOHATUMHBIM anmapaToM XUMHUHU: XUMHYECKUH JJIEMEHT, aToM, MOJeKyJa,

OTHOCUTCJIbHAsA aTOMHasA MW MOJICKYJIsIpHad MacCChbl, BCIICCTBO, (1)H3quc1<ne N XHUMHYCCKHC
SABJICHH, XUMHUYCCKas PCaAKIIUA,

4) BJIaJ€HHUC CHMBOJIMYCCKHM SA3BIKOM XHMHU: CHMBOJIbI XHMHYCCKHUX 3JJICMCHTOB, (bOpMYJ'IBI
XUMHWYECCKNX BCIICCTB,
5) 0CO3HaHHE OOBEKTHBHOM 3HAUMMOCTH OCHOB XHMMYECKOM HAayKH KaK objactu COBpPEMEHHOTI'O

€CTECTBO3HAHMS, XUMHUYCCKUX IPEBPAIICHU HEOPraHWUYECKHX M OPTraHWYECKUX BEIIECTB Kak
OCHOBBI MHOTHUX SIBIICHUH KUBOWU U HE)KUBOMW MIPUPOJIbI;

6) OBJIQJICHHE OCHOBAMHU XMMHUUYECKOW TPAMOTHOCTH: CITIOCOOHOCTBIO aHATU3UPOBATh M OOBEKTHBHO
OIICHUBATh )KM3HEHHBIE CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABbIKAMH 0OE301acCHOTO OOpaIleHus ¢
BEIIECTBAMH, HCIOJIb3YEeMbIMU B TIOBCEJHEBHOUM JKHU3HHM, YyMEHHUEM aHaJIU3UpOBaTh U
IJIJAHUPOBATh JKOJIOTMYECKH O€30MacHOE IIOBEACHHE B IIEISIX COXPAHCHHS 3J0pPOBbS U
OKpY’KaroIel Cpeibl;

7) MPHOOpPETEHUE OMBITA MCIIOIb30BAHMS PA3IMYHBIX METO/IOB U3YYCHHUS BEIIECTB: HAOMIOICHUS 3a
WX TPEBpPAICHUSIMH TPHU TPOBEACHUM HECIOXKHBIX XHUMHYECKHUX OKCIEPUMEHTOB C
MCIO0JIb30BaHMEM JTA00PATOPHOTO 000PYAOBAaHUS U TPUOOPOB; (OPMHUPOBAHUE MPEICTABICHUN O
3HaYEHUN XMMHUYECKON HAYKH B PEHICHUH COBPEMEHHBIX KOJIOTUYECKUX MPOOIEM, B TOM YHCIIE
B MPEIOTBPAILIEHUN TEXHOTEHHBIX M SKOJIOTHUECKUX KaTacTpod.

BhBINYCKHUK HAYYHUTCS:
® ONHCHIBATh CBOMCTBA BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC ITPU3HAKH,
® XapaKTCpU30BaTh BCHICCTBA 110 COCTABY U CBOﬁCTBaM, YCTaHABJIMBATb TPUYHUHHO-
CJICACTBCHHBLIC CBA3U MCKAY JAHHBIMH XaPAKTCPUCTUKAMU BCIICCTBA,




® pacKpbIBaTb CMBICI OCHOBHBIX XHMMMUECKHX MOHITHM «@ToM», «MOJEKYJay,
«XUMHYECKUH 3JIEMEHT», «IPOCTOE BELIECTBO», «CII0XKHOE BEIIECTBO», HCIOJb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;
® 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (OPMYIT;
® BBIUUCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO MacCy BEIIECTB, a TAK)KE MACCOBYIO JIOJIIO
XMUMHMUYECKOTO IEMEHTA B COSMHEHUSIX JJISl OLIEHKH UX NMPAKTUYECKOU 3HAUMMOCTH;
® OOBSCHATH CYThb XHMHYECKUX TMPOIECCOB W WX MPUHIMIHAIBHOE OTIMYHE OT
bu3nveckux;
® Ha3bIBaTh NIPU3HAKU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKIUi;
® BBISBIISATH B IIPOLIECCE DKCIIEPUMEHTA IMPU3HAKHU, CBUIETEIBCTBYIOINE O MPOTEKAHUU
XUMHUUYECKON peaKuu;
® [IPUTOTOBJIATH PACTBOPBI € ONPEIEIEHHON MAaCCOBOU JI0JIEH PACTBOPEHHOI'O BEILIECTBA,
® [IPOBOJUTH HECJIOKHBIE XUMHUECKUE OTBITHl M HAOMIOJCHUS 332 U3MEHEHUSIMU CBOMCTB
BEIIECTB B IPOIIECCE HX MpPEBpALEHUI; cOoON0aTh MpaBUiia TEXHUKU OE30MACHOCTH IpHU
MPOBEJICHUHU HAOIIOAEHUH U OTIBITOB;
® IPOBOAMUTH CAMOCTOSITENIbHBIM MOUCK XUMHUYECKOW HHQOpPMAIMM C HCHOJIb30BAaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); NCOIb30BaTh KOMIBIOTEPHbIE TEXHOIOTHH JUIsl 00pabOTKH.

Buinycxknux nonyuum 603mM0xiCcHOCIb HAYYUMbCSL:
® 2PAMOMHO 0OPAAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,
® 0Co3HaBamb HeoOXOOUMOCMb COONOEHU NPABUL  IKON02UUECKU 0Oe30NACH020
nogeoeHUsl 8 OKpYHcaroujell npupooHol cpeoe;

® NOHUMAMb CMBICA U HEOOXOOUMOCMb COONO0eHUs NPeONUCAHULl, Npeodldecaemblx 8
UHCMPYKYUSX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

® UCnoIL306aMb NPUOOPEemEHHble KIloUuegble KOMNEMEeHMHOCMU NpU  BbINOJHEHUU
MEOPYECKUX NPOEKMOB NOCBAUWEHHBIX OMKPLLMUIO, NOJIYYEHUIO U NPUMEHEHUIO eUeCms;

® pazsueamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHONb3Y CPeOCmed YCMHOU U
NUCbMEHHOU KOMMYHUKAuuu npu padbome ¢ meKcmamu Yy4eOHuKa U OOHOTHUMENbHOLUL
JUMepamypotu, cnpagouHbIMU MadIuyamu, nposasisims 20MOGHOCHb K VBANCEHUIO UHOU MOYKU
3penust npu 06CyAHcOeHUU pe3yIbmamos blNOIHEHHOU pabombl;

® 00beKMUBHO OYeHU8amsb UHGOpMAYU o0 Gewecmeax U XUMUYECKUX Hpoyeccax,
KpUmu4ecky OMmMHOCUMbCS K NCe80OHAYUHOU UHGopmayuu, HeooOpOCco8ecmHOl peKiame,
Kacarowecs UCNOIb308AHUS PATUYHBIX 8EULECME.

® CO3HABAMb 3HAYEHUE MeopPemudecKux 3HAHUli 018 NPAKMUYECKol O0esmenbHOCU
uenosexa,

® pPazeuBamv UHGPOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPeOCMBOM Y2iyOeHUs 3SHAHUl 00
ucmopuu CmaHoB8IeHUs XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMULU, a4 MAKI}Cce O CO8PEMEHHbIX
O0CMUINCEHUAX HAYKU U MEXHUKU.



3. Temarnueckoe
7 kaacce( 34 yaca)

INIAaHUPOBaHUE

Ne Ha3Banmue pa3zaeia, Kou- duexkTpoHHble (u¢poBbIE)
TeMbI BO o0pa3oBaTejibHbIE PeCypChl
JacoB
I'maBal Xumus B
HEeHTpe eCTEeCTBO3HAHUSA
(12 yacoB)
1 XUMUS KaK 4acTh 1 https://resh.edu.ru/subject/lesson/1521/main/
ecrecTtBo3HaHus. I Ipenmer
XUMHUHA
2 Habmonenue u 1 https://resh.edu.ru/subject/lesson/1521/main/
IKCIIEPUMEHT KaK METO]IbI
W3YYCHHS €CTECTBO3HAHUS
A XUMHAHA
3 [TpakTtrudeckas padora Nel 1
3HAKOMCTBO C
1ab0paToOpHBIM
obopynoBanuem.[Impapmra
TEXHUKHU OE30IIaCHOCTH.
4 [IpakTnueckas padorta No2 1
Hab6nronenue 3a ropsimeit
CBEUYOM. YCTPOUCTBO U
paboTa CIIMPTOBKH.
5 MopenupoBanue 1
6 XUMHYECKHE 3HAKH U 1 https://resh.edu.ru/subject/lesson/1486/main/
hopmyIbl
7 Xumus 1 hU3NKa 1
8 ArperaTHble COCTOSTHHSI 1
BEIIECTB
9 Xumus 1 reorpadust 1
10 Xumus 1 OHOJIOrus 1
11 KadecTtBeHHBIC peakiu B 1
XUMHUHU
12 O060011IEHNE U 1
aKTyalu3alus 3HAaHUU 10
TeMe «XUMUS B [ICHTPE
€CTECTBO3HAHUSI»
I'maBa 2 MaremaTHka B
xumuu (9 yacon)
13 OTHOCUTENLHBIC AaTOMHAS U 1
MOJIEKYJISIpHASI MACChI
14 MaccoBas goJis pJIeMeHTa B 1
CJI05KHOM BEILIECTBE
15 UucThle BEIIECTBA U CMECH 1 https://resh.edu.ru/subject/lesson/1522/main/
16 OObeMHast 10714 ra3a B 1
cMecH
17 MaccoBas 1015 BEIIeCTBa B 1 https://resh.edu.ru/subject/lesson/2062/main/

pacTBope



https://resh.edu.ru/subject/lesson/1521/main/
https://resh.edu.ru/subject/lesson/1521/main/
https://resh.edu.ru/subject/lesson/1486/main/
https://resh.edu.ru/subject/lesson/1522/main/
https://resh.edu.ru/subject/lesson/2062/main/

18

[Ipaktuyeckas padora Ne3
«IIpuroroBnenue pacTeopa
C 3aJJaHHOM MacCOBOM
JI0JIEW paCTBOPEHHOTO
BELIECTBAY

19

MaccoBas 1075 npuMeceit

20

Pemrenue 3agau u
YIPAKHEHHUM 110 TEME
«MarteMaTrka B XUMUN)

21

KonTtponsHas padora Nel
no teme «Marematuka B
XUMHN

I'naBa 3 SIBaenus
,IPOUCXOASAIIHUE C
BemectBamu(10 yacon)

22

Pa3znenenune cmeceit
.CniocoOsI pazeneHus
cMecel

https://resh.edu.ru/subject/lesson/1522/main/

23

PunbTpoBaHNE

24

AncopOrus

25

Juctunnanus uim
MeperoHKa

26

OO6cyxeHne pe3yabTaToB
npakTuieckoi pabotsl No4
«BpIpamuBanue
KpHUCTAIIJIOB
coTm»(AOMAaITHAKA
AKCIIEPUMEHT)

27

[IpakTuueckast pabota No5
«O4ncTKa TOBAPEHHOM
COJIN

28

XUMUYECKUE pPeaKlnu.
YcnoBus mpoTeKkaHus U
MIPEKPALIEHUS XUMUYECKUX
peakuuid. [Tpuznaku
XUMHUYECKUX peaklui

https://resh.edu.ru/subject/lesson/1485/main/

29

OO6cyxeHue pe3yabTaToB
MpakTH4eckor paboTsl Neb
«3yuyenue npoiiecca
KOPPO3UH Kele3a»
(mOMaITHUIA SKCTIEPUMEHT)

30

Ob6cyxenue u
aKTyaJu3alus 3HaHUU 110
TeMe «SIBIeHus,
MIPOUCXOJSAIINE C
BEIIECTBAMI

31

KonTtponpHast padota Ne2
0 TeMe «SIBneHus
,JIPOMCXOIAIIUE C
BELLIECTBAMUY

T'1aBa4 Pacckassl o
xumum (3 yaca)



https://resh.edu.ru/subject/lesson/1522/main/
https://resh.edu.ru/subject/lesson/1485/main/

32

YueHuueckas
KoH(pepeHIus
«Bprgarommecs pycckue
YU€HbIE XUMUKHUY» O KU3HU
U JIeSTEIbHOCTH
M.B.JIomoHoCOBa,
J.M.Menneneena,
A.M.bytneposa.

33

KoHukypc cooOrmienmit
yuamuxcs «Moe modumoe
XUMHUYECKOE BEIIECTBO
.O0 OTKpBITHH ,[IOTYIEHUU
1 3HaYEHUH BBIOPAHHOTO
BEIIECTBA.

34

Konkypc yueHnueckux
MPOEKTOB MOCBSIIICHHBII
HCCICIOBAHMUAM B 00JIaCTH
XUMHUUYECKUX PEaKIil

Hroro

34 gyaca




